
 
 

 
 

Humber Station Comprehensive 
Environmental Impact Study and 
Management Plan  
 
Phase 2: Analysis, Impact 
Assessment, and Mitigation 
Town of Caledon, Ontario 

Submitted to:  
Humber Station Village Landowners Group Inc. 
C/O Delta Urban Inc. 
8800 Dufferin Street, Suite 104 
Vaughan, ON L4K 0C5 
 

Submitted by: 
GEI Consultants Canada Ltd. 
Schaeffers Consulting Engineers  
Arcadis Professional Services (Canada) Inc.   

October 2024 
Project 1901485 
 

 

 

  

         

TOWN OF CALEDON
PLANNING
RECEIVED

November 13, 2024



 

GEI Consultants Canada Ltd.  ii 

Issues and Revisions Registry 

Identification Date Description of Issued and/or Revision 
First Submission October, 2024  

   

   

  



 

GEI Consultants Canada Ltd.  iii 

Statement of Conditions 
This Report / Study (the “Work”) has been prepared at the request of, and for the exclusive 
use of, the Owner / Client, Town of Caledon and its affiliates (the “Intended User”). No one 
other than the Intended User has the right to use and rely on the Work without first obtaining 
the written authorization of GEI Consultants Canada Ltd., Schaeffers, Arcadis and its Owner. 
GEI Consultants Canada Ltd., Schaeffers, and Arcadis expressly excludes liability to any party 
except the Intended User for any use of, and/or reliance upon, the work.  

Neither possession of the Work, nor a copy of it, carries the right of publication. All copyright 
in the Work is reserved to GEI Consultants Canada Ltd., Schaeffers, and Arcadis. The Work 
shall not be disclosed, produced or reproduced, quoted from, or referred to, in whole or in 
part, or published in any manner, without the express written consent of GEI Consultants Ltd., 
Schaeffers, Arcadis, or the Owner. 
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Executive Summary 

The Humber Station Employment Area is a new Employment Area in the Town of Caledon 
which will accommodate population growth to 2031. The Humber Station Employment Area 
is approximately 236 ha in size and is bounded by Humber Station Road to the west, 
Mayfield Road to the south, Healey Road to the north and the Coleraine West Employment 
Area Secondary Plan Area boundary to the east. Figure 1.1 (Appendix A) illustrates the 
location of the Humber Station Employment Area, herein referred to as the Study Area.  

The in-force Caledon Official Plan designates the majority of the Study Area as Prime 
Agricultural Area, as well as Environmental Policy Area, while the new Caledon Official Plan 
is being updated to align with the new Regional Official Plan it will continue to defer to the  
in-force OP (1978, 2024 consolidation) for lands within the Bolton Settlement Area.   

In 2023, OPA 274 was approved which outlined that Secondary Plan requirements are to be 
inclusive of a local Subwatershed Study (SWS) or a CEISMP, in accordance with an approved 
Town Terms of Reference. The Terms of Reference for this CEISMP was submitted to the 
TRCA and the Town in January 2022 and approved in August 2022.  

Similar to a SWS, the CEISMP is a comprehensive planning framework that describes how a 
wide range of elements of development will be addressed. This CEISMP will align with OPA 274 
inclusive of an Environmental Impact Study to address a range of environmental and servicing 
issues including the protection and management of surface water, groundwater, fluvial 
geomorphology, terrestrial and aquatic resources and the identification of the Natural Heritage 
System (NHS). Municipal servicing needs, including stormwater management, sanitary and 
water servicing and site grading requirements are also addressed. The Management Plan 
component of the CEISMP informs planning and decision making so that changes in land use 
are compatible with natural systems and consistent with the Provincial Policy Statement (PPS; 
MMAH 2020) and applicable Region of Peel and Town of Caledon Official Plan policies. 

This Phase 2 report fulfils the second of three phases of the CIESMP in support of the 
Secondary Plan application and builds upon the Phase 1 characterization/existing conditions 
and baseline inventory report. Phase 2 includes the analysis, impact assessment, mitigation, 
and recommendations. Phase 3 consists of a comprehensive implementation plan, monitoring 
plan, and adaptive management plan. 

It is understood that the Town of Caledon has allowed Prologis Inc. (Prologis) to advance their 
Site Plan Application concurrently with the CEISMP. The proposed Prologis development 
requires the removal and compensation of small areas of woodland (woodland core area), 
wetland, significant wildlife habitat, as well as headwater drainage features. SGL Planning 
submitted a policy revision to the Humber Station Secondary Plan to the Town on 
October 19, 2024, to allow for minor modifications of Woodland Core Areas based on an 
approved Environmental Management Plan. This report assumes the proposed policy revision 
will be accepted by the Town. 
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The following summarizes the Phase 2 CEISMP key findings and recommendations. 

a) Servicing and Grading – The servicing and grading plan for the subject lands has been 
developed to align with the Town of Caledon’s design criteria, addressing road grading, 
drainage, sanitary sewer, and water supply requirements to support the proposed 
development effectively. Grading has been designed with gentle slopes to ensure positive 
drainage towards stormwater management (SWM) facilities, with all major system flows 
directed to capture points that discharge into these SWM ponds.  

b) Sanitary Servicing – For sanitary servicing, the subject site will connect to existing and 
newly constructed sanitary sewer infrastructure under Peel Region’s 2020 Water & 
Wastewater Master Plan. The site will utilize connections to new trunk sewers on 
Healey and Humber Station Roads, with grinder pumps planned at certain locations to 
manage grading constraints in the southern part of the site. Sanitary flow estimates based 
on Peel’s wastewater standards confirm capacity for anticipated demand. 

c) Water Supply Servicing – The water supply strategy builds on Peel Region’s East Trunk 
System infrastructure and the 2020 Master Plan’s outlined improvements. The area falls 
within Pressure Zone 6, benefiting from sufficient existing capacity in the Tullamore Pump 
Station and storage tanks for demand through 2041. The proposed water servicing design 
includes new watermains along George Bolton Parkway and Street A2 to provide reliable 
distribution across the development site. Demand estimates adhere to Peel Region’s 
water design criteria, with fire flow and pressure requirements considered. A hydrant test 
will further validate the available pressure for water distribution. 

d) Stormwater Management Plan – The Stormwater Management Plan (SWMP) for the 
Humber Station Village aims to develop a comprehensive framework for managing runoff, 
drainage, and treatment facilities within the CEISMP Study areas. This initiative is guided 
by established principles to mitigate potential negative impacts on the Humber River 
watershed while enhancing conditions in receiving streams. Key references for the design 
include the 2018 Humber River Watershed Report by the Toronto and Region 
Conservation Authority (TRCA) and various hydrological studies. The plan adheres to the 
requirements set by the TRCA, the Town of Caledon, and the Ministry of the Environment 
(MOE), as detailed in the MOE's Stormwater Management Planning and Design Manual. 

The SWMP encompasses several design criteria to address water quantity, quality, 
erosion control, and water balance specific to the Phase 2 lands. Water quantity controls 
will adhere to TRCA regulations, ensuring that runoff rates are appropriately managed for 
the Gore Road and Clarkway Tributaries. Enhanced water quality measures will achieve 
an 80% total suspended solids (TSS) removal, while erosion control will incorporate 
extended detention strategies. The plan also recognizes the area's low groundwater 
recharge potential, guiding the development of stormwater practices to prioritize retention 
and filtration, in line with the CLI-ECA requirements. 
 
To fulfill these objectives, the SWMP will utilize a combination of lot-level, conveyance, 
and end-of-pipe controls, with an emphasis on Low Impact Development (LID) practices 
that integrate stormwater management throughout the site. By employing various best 
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management practices (BMPs) and LID techniques, the design seeks to optimize runoff 
control and minimize the footprint of conventional stormwater management ponds. The 
proposed LID measures will not only comply with regulatory standards but will also 
contribute to the overall sustainability and resilience of the Humber Station Village 
development. 

To meet the identified stormwater management (SWM) parameters, three SWM ponds 
and one SWM tank are proposed. Each pond is designed with a filtration cell to comply 
with the Municipal Consolidated Linear Infrastructure Environmental Compliance 
Approvals (MECP CLI-ECA) requirements. SWM Pond 1 and SWM Pond 3 discharge to 
the Clarkway Tributary, while SWM Pond 2 discharges to the Gore Road Tributary, 
ensuring that quantity control aligns with the TRCA Stormwater Management Criteria. 
Additionally, a SWM tank will manage drainage from the George Bolton Parkway, 
incorporating LID strategies to meet quality control standards. 

The conceptual design of the major and minor stormwater systems has been established 
to ensure comprehensive coverage of site drainage before discharging to the proposed 
SWM facilities. The preliminary layout, as detailed in the accompanying Stormwater 
Management Report, includes emergency overland flow routes and spillways to address 
potential system failures during regional storm events. This strategic approach to 
stormwater management underscores the commitment to sustainable development 
practices in the Humber Station Employment Area while enhancing resilience against 
flooding and water quality degradation. 

e) Geotechnical – A preliminary geotechnical investigation was completed to identify areas 
in which potential slope instability may exist. The work was based on a review of previously 
completed geotechnical assessments and a preliminary soil testing.  

Stormwater management (SWM) facilities were planned at the north end of the Site 
(including the two proposed SWM-1 and -2, as listed above); and, in the southeast end of 
the Site (labelled as SWM-3) as well as the existing and proposed Pond at the middle west 
end of the Site.  

Proposed drainage channels were measured to have proposed acceptable side slopes of 
1V:4H. The slopes at the existing pond were found to be a maximum of 1V:4H which are 
to be maintained following development and were considered to be stable. Erosion 
hazards following from unconfined stream channels are based on an evaluation of the toe 
of slope erosion allowance, and the stable slope setback with an additional allowance for 
access following reference to MNR guidelines. It is suggested that a mid-range value of 
6.5 m toe of slope erosion allowance be applied to the Humber Station property. A 2 m 
stable slope setback of 2 m distance was suggested. The erosion access allowance is 
typically set at 6 m but was reduced in this case to a 4 m allowance based on the shallow 
slope angles observed and the absence of significant erosion within the Clarkway Drive 
Tributary and other shallow swales within the study area.  

No geotechnical investigation has been completed to date to assess site servicing for 
deeper sanitary sewer infrastructure proposed along a portion of the Site. It is recommended 
that deep boreholes be advanced along the proposed alignment to review deeper soil strata 
and geotechnical conditions. 
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f) Groundwater – The Phase 1 CEISMP Characterization report identified will be a 
significant increase in impervious cover with a corresponding reduction of recharge. 
Various Best Management Practices (BMPs) could be incorporated into the proposed 
development that would promote infiltration and decrease runoff to help preserve the 
existing groundwater flow regime and reduced impacts associated with an increase in 
runoff. Halton Till clay silt deposits across the Site are interpreted to be in an area of 
relatively low recharge. Any loss of recharge because of an increase of impervious 
surfaces will be addressed as part of the proposed mitigation measures. 

Significant short-term or long-term groundwater dewatering is not anticipated for the 
proposed structures since they will be constructed on strip footings. However, deep 
servicing has been proposed across a portion of the Site and these will require short-term 
dewatering and / or depressurization, which may interfere with any natural heritage feature 
at the Site or beyond the Site within the zone of influence of pumping. The estimated zone 
of influence for dewatering the deep services proposed is approximately 1,900 m. 
Clarkway Drive Tributary and HDF-3, and associated wetlands are interpreted to be 
perennially or intermittently connected to the groundwater table and any short-term 
dewatering may reduce groundwater discharge to these features.  

Additional associated with installing the deep services. It is likely that a PTTW will be 
required to support the installation of deep servicing; however, additional hydrogeological 
investigations will be required to confirm the dewatering / depressurization rates and 
potential impacts.  

g) Surface Water – The hydrologic assessment of the Humber Station Employment Area, 
situated within the Humber Hydrology Model, addresses the complexities of surface water 
management, focusing on the Clarkway and Gore Road tributaries. Detailed modeling 
parameters for the future hydrology are outlined, facilitating a comprehensive 
understanding of pre-development drainage areas and the potential impacts of proposed 
developments. A downstream regional storm assessment was conducted using hydrologic 
modeling tools, including Visual Otthymo (VO) and the Hydrologic Engineering Center 
River Analysis System (HEC-RAS). This analysis evaluated various scenarios to 
determine the necessity for regional controls for the proposed stormwater management 
(SWM) facilities. 

The analysis revealed a moderate increase in peak flows under post-development 
uncontrolled conditions, with a notable 12% rise in the Clarkway tributary and an increase 
of up to 7% in the Gore Road tributary. However, these increases were effectively 
addressed through the proposed SWM plan, which integrates regional controls for Ponds 
1 and 3, thereby ensuring that no significant adverse impacts occur at critical downstream 
nodes. While some increases in water levels were observed within the Gore Road 
tributary, these elevations were contained within the valley. Overall, the hydrologic model 
demonstrated that the existing conditions, combined with the planned controls, would 
successfully sustain flow stability. 
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In addition to the hydrologic analysis, a comprehensive floodplain assessment was 
conducted utilizing topographic data and hydraulic modeling. This assessment led to the 
generation of regulatory floodlines, critical for establishing development limits and 
ensuring compliance with floodplain management policies. The findings underscore the 
importance of integrating hydrologic modeling techniques and robust stormwater 
management strategies to achieve sustainable development within the Humber Station 
Employment Area, balancing growth with environmental stewardship. The detailed results 
and methodologies are further elaborated in the accompanying Stormwater Management 
Report and the Humber Station Villages Floodplain Analysis Report. 

h) Fluvial Geomorphic Assessment – The geomorphic assessment for Phase 2 of the 
Humber Station Village CEISMP evaluated erosion thresholds downstream of the 
proposed stormwater management facilities. A detailed assessment was completed 
to characterize the streams downstream of the proposed stormwater management 
facilities. The detailed assessment identified a bankfull discharge of 1.7 m3/s for the 
Clarkway Tributary to the east, and an erosion threshold of 0.66 m3/s. In the case of the 
Gore Road Tributary, the feature was heavily vegetated and had a limited channel 
definition. Due to the limiting channel morphology, the topographic survey of the site was 
used to determine an erosion threshold. This was found to be 0.94 m3/s. Both tributaries 
were assessed for sensitivity to hydrological changes. The stormwater management plan 
proposes 25 mm detention over 48 hours. Both the Clarkway Drive Tributary and the Gore 
Road Tributary were found to not be particularly sensitive to erosion, following alterations 
to the hydrologic regime associated with the proposed development. In the case of the 
Clarkway Drive tributary, the Rapid Geomorphic Assessment (RGA), completed in 
Phase 1 of the CEISMP, the reach was placed in the lower end of the In-transition/stressed 
category, with a score of 0.24. The release rates for the South Pond, which discharges to 
this reach, do not exceed the erosion threshold of 0.66 m3/s until above the 5-year storm 
event. The Goreway Drive Tributary was noted to be poorly defined, and heavily 
vegetated. While an RGA was not completed for this reach off-site, limited geomorphic 
processes were observed, which would result in a score that would imply the reach is 
stable. The channel itself is not sensitive, as flow velocities are low and no significant 
active erosion was observed in the reach downstream of the Subject Lands. The channel 
is well connected with its floodplain, which helps to dissipate flows across the floodplain 
during higher magnitude events. Outflows from the North East pond, which discharge to 
this reach do not exceed the erosion threshold of 0.94 m3/s until above the 100-year storm 
event. 

To maintain and enhance the detention and retention functions with regards to flow and 
sediment, a natural feature enhancement design for headwater drainage feature 
realignment (HDF-3) was proposed, to restore the physical form of the channel, improve 
the function of the channel and its interaction with the floodplain, enhance aquatic habitat 
through the inclusion of diverse velocity and depth of flow, improve riparian habitat, and 
mitigate potential erosion hazards to the development as well as lands downstream. New 
wetland habitats totaling 0.58 ha along with bioengineering treatments will provide 
ecological benefits. The design anticipates a net increase in channel length, floodplain 
wetland area, water quality, and biodiversity. The realigned channel aims to support fish 
habitat, improve water quality, and provide thermal mitigation, ultimately enhancing the 
natural heritage system and long-term ecosystem stability. 
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i) Natural Heritage – The Phase 1 CEISMP Characterization report identified the following 
natural heritage features as present, on, or within 120 m, of the Study Area. These were 
brought forward to the Phase 2 CEISMP for an analysis of potential direct and indirect 
impacts to natural features based on details available through CEISMP site-specific work 
that address SWM, grading, servicing and other components of development. Through 
this site-specific analysis, mitigation and restoration measures were identified and 
incorporated into the CEISMP. 

Significant woodlands and other woodlands – Significant and other woodlands will 
generally be protected with a 10 m vegetated buffer. A small portion (0.34 ha) of a 
significant woodland (FOD8-3) on the Prologis lands is proposed for removal and on-site 
compensation to accommodate the proposed building footprint. Woodland compensation 
will be integrated into the Natural Heritage System (NHS) and serve as a linkage 
connecting the Clarkway Tributary valley to the proposed drainage feature realignment 
and the retained significant woodland. This is anticipated to provide a net ecological 
benefit by creating an improved native forest ecosystem with increased native woodland 
vegetation, invasive species management, and increased connectivity to natural features.  
 
Significant wetlands and other wetlands – The majority of wetlands within the Study 
Area will be retained and buffered with either a 30 m (significant wetland) or 10 m (other 
wetland) buffer. The buffers are recommended to be planted with native trees and shrubs. 
 
Hydrogeology monitoring work to date by Arcadis suggests that groundwater discharge 
may contribute to the riparian wetlands associated with Clarkway Drive Tributary, as well 
as the wetland at the south end of HDF-3. The remainder of wetlands are fed by surface 
water. Provided that surface water volume and quality contributions to the wetlands are 
managed as per the proposed stormwater management approaches and LIDs described 
by Schaeffers, and that groundwater infiltration outlined by Schaeffers and best 
management practices can be achieved as predicted, no negative impacts associated with 
surface water runoff and groundwater on wetlands are expected. 
 
To facilitate the proposed land use plan and Prologis site plan, 0.38 ha of wetland is 
proposed for removal. Proposed compensation and restoration are anticipated to provide 
1.02 ha net gain in total wetland area within the Study Area. Wetland creation will provide 
an increase in native vegetation community types and species diversity through 
restoration plantings and will improve the overall NHS linkage between retained and 
compensation features within the Study Area. As such, a net gain in both total wetland 
feature area and wetland function is anticipated.  

 
Potential impacts to fish habitat – Direct warm water fish habitat was identified in the 
Clarkway Drive Tributary as well as HDF-3. The Clarkway Drive Tributary occurs in a 
valley and is protected in the NHS by buffers and setbacks associated with top of slope, 
floodplain, significant wetland, and fish habitat.  
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Portions of HDF-3 are proposed for realignment to accommodate a preferred building 
footprint on the Prologis lands. The realignment natural channel design is anticipated to 
improve fish habitat compared to existing conditions (historical straightening, degradation 
from agricultural activities such as ploughing through or up to the feature, as well as the 
use of fertilizers resulting in pollution), and will result in a net gain of 351 m of fish habitat.  
Indirect fish habitat occurs in the form of HDFs, some of which are proposed for removal 
and will have their hydrological functions replicated through SWM and LID infrastructure, 
as well as Wetland Compensation Area 3 that will be fed by clean roof water. 
 
Hydrogeology monitoring work to date by Arcadis suggests that Clarkway Drive Tributary 
has some groundwater discharge contributing to its baseflow, and that HDF-3 has upward 
gradients in the spring, and likely receives some seasonal groundwater discharge. 
Provided that surface water volume and quality contributions to the Clarkway Drive 
Tributary and retained HDFs are managed as per the proposed stormwater management 
approaches and LIDs described by Schaeffers, and that groundwater infiltration outlined 
by Schaeffers and best management practices can be achieved as predicted, no negative 
impacts associated with surface water runoff and groundwater on fish habitat are 
expected. 
 
Habitat of endangered and threatened species – Bank Swallow foraging habitat occurs 
over the Clarkway Drive Tributary northern significant wetland and is anticipated to be 
protected with a proposed 30 m buffer.  
 
Redside Dace contributing habitat occurs within the Clarkway Drive Tributary and its 
riparian wetlands, as well as tableland Headwater Drainage Features (HDFs). There are 
no direct impacts expected to the contributing habitat associated with the Clarkway Drive 
Tributary or its riparian wetlands as they will be protected within the NHS with a vegetated 
buffer.  
 
The majority of these tableland HDFs are proposed for removal to support the land use 
plan for the Study Area, totaling 2369 m. These features are negatively impacted from 
current agricultural activity; they do not provide direct fish habitat and have no in-stream 
or riparian habitat. The Redside Dace contributing habitat functions (provision of baseflow 
and coarse sediment supply to downstream occupied habitat) are proposed to be 
replicated and enhanced through SWM Ponds 1 and 3 (enhanced quality control and 
extended detention), as well as Wetland Compensation Area 3 that will provide water 
polishing. Redside Dace contributing habitat will also be enhanced through thermal 
mitigation through plantings of native trees and shrubs surrounding Wetland 
Compensation Area 3. SWM Ponds 1 and 3 will have 3 m deep permanent pools for 
thermal mitigation and will outlet to alluvium deposits that will help supply coarse sediment 
to downstream habitat. These measures are anticipated to provide an overall benefit for 
Redside Dace compared to existing conditions. 
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Significant wildlife habitat – The majority of identified significant wildlife habitat (SWH) 
will be protected with appropriate vegetated buffers and as such no impacts are 
anticipated. These include: 
 

• Candidate Bat Maternity Colonies;  
• Candidate Over-Wintering Turtle Habitat; 
• Candidate Seeps and Springs; 
• Candidate Amphibian Breeding Habitat; and 
• Habitat for Species of Conservation Concern (Eastern Wood Peewee, Snapping 

Turtle, Monarch, and Yellow-banded Bumblebee). 

A total of 0.30 ha of wetland providing Terrestrial Crayfish SWH, is proposed for removal 
to accommodate the Prologis building footprint. A total of 0.39 ha of Terrestrial Crayfish 
SWH compensation area is proposed, adjacent to the retained portions of this SWH 
feature. Overall, there will be a net gain of 0.09 ha of appropriate terrestrial crayfish habitat. 
This wetland compensation area will be hydrologically connected to the enhanced HDF-3 
realignment, providing connectivity between the retained and compensation wetland to 
allow for Terrestrial Crayfish to expand into the wetland compensation area. 

j) Policy Conformity – The CEISMP addresses the proposed land use changes in the 
context of appliable planning policies and identifies how requirements are met or 
exceeded. A summary is provided linking the conclusions of the impact assessment to 
conformity with land use plans and applicable policies, including the PPS, provincial 
legislation, Regional and Local Municipal Official Plans, and federal legislation. Overall, 
this CEISMP addresses alignment, conformity and consistency with the policies. 
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1. Introduction 

1.1 Background 
GEI Consultants Canada Ltd. (GEI), in collaboration with Schaeffers Consulting Engineers (SCE),  
and Arcadis Professional Services (Canada) Inc. (Arcadis) have been retained by the 
Humber Station Village Landowners Group Inc. to prepare a Comprehensive Environmental 
Impact Study and Management Plan (CEISMP) in support of the Humber Station Employment 
Area Secondary Plan application for lands identified as Lots 1-5, Concession 5 (Albion) in the 
Town of Caledon, Regional Municipality of Peel (herein referred to as the Study Area; Figure 1.1, 
Appendix A. The Humber Station Employment Area is located within the West Humber River 
subwatershed. SGL Planning and Design Inc. (SGL) provided input and review of the policy 
components of the CEISMP. 

The Town of Caledon policies require that a CEISMP or local Subwatershed Study be prepared 
in support of applications for development to address environmental and servicing issues 
(OPA 274), including the protection and management of surface water, groundwater, fluvial 
geomorphology, terrestrial and aquatic resources, and the identification of the preliminary Natural 
Heritage System (NHS) and municipal servicing needs, including stormwater management, 
sanitary and water servicing and site grading requirements. The CEISMP is intended to inform 
planning and decision making so that changes in land use are compatible with natural systems 
and consistent with the Provincial Policy Statement (PPS; MMAH 2024) and applicable Region of 
Peel and Town of Caledon Official Plan policies. 

A CEISMP is being prepared in accordance with the Terms of Reference that were approved by 
the TRCA and the Town in August 2022 and consists of three phases: 

• Phase 1 – Characterization/Existing Conditions and Baseline Inventory; 
• Phase 2 – Analysis, Impact Assessment, Mitigation, and Recommendations; and 
• Phase 3 – Comprehensive Implementation Plan, Monitoring Plan, and Adaptive 

Management Plan. 

The CEISMP Phase 1 report was first submitted in October 2023, with a second submission in 
July 2024.  The CEISMP Phase 1 characterizes the existing conditions relating to surface water, 
groundwater, terrestrial and aquatic resources, and defines the preliminary NHS.  The following 
is a summary of the key findings and recommendations from the Phase 1 CEISMP: 

• Clarkway Drive Tributary flows in a north to south direction along the east end of the Study 
Area boundary. The Tributary exhibits permanent flow, while other drainage features 
present are Headwater Drainage Features (HDFs) that generally flow intermittently or 
ephemerally. 

• The existing geological and hydrogeological setting was characterized including site 
stratigraphy and hydrostratigraphy, areas of groundwater recharge and discharge, 
hydraulic properties of stratigraphic units including those that transmit groundwater to 
natural features such as watercourses and wetlands, groundwater flow patterns, surface 
water and groundwater supported natural features, potential surface water infiltration 
opportunities based on soils information, depth to water table and aquifer vulnerability. 
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• The existing drainage condition and hydrology features were characterized, and floodplain 
analyses were conducted to identify the extent of the existing floodplain which was used 
to help identify the preliminary NHS. Hydraulic modelling of the Study Area was also 
completed under existing conditions to help determine sizing for proposed drainage 
realignment and wetland compensation areas, as well as water elevations and extent of 
the floodplain mapping. 

• The majority of natural vegetation communities identified within the Study Area occur 
along the Clarkway Drive Tributary, with two woodlots also occurring on the tableland in 
the north portion of the Study Area. The majority of the tablelands are dominated by active 
agricultural uses and residential uses that have been present on the landscape for 
decades.  

• Three wetlands were determined by GEI to meet the criteria for significance as per 
the Ontario Wetland Evaluation System. Two are located in the valley of the 
Clarkway Drive Tributary, and the third is associated with a historical agricultural pond 
near Humber Station Road.  Six small tableland non-significant wetlands occur in the 
Study Area. All of these wetlands are associated with HDF-3, with the exception of a small 
historical agricultural pond (MAS2-1) in the north portion of the Study Area. For the 
participating lands, wetlands were determined to have common and secure species 
present.      

• Feature-based Water Balance Risk Assessments were completed to understand feature-
based water balance requirements for Phase 2. 

• Two forest communities in the Study Area were determined to be significant woodlands. 
The northwest deciduous woodlot, located within non-participating lands and a second 
woodland in the north-central portion of the Study Area, composed of Basswood 
deciduous forest.  

• Fish captured in the Study Area by GEI were tolerant warmwater species, which reflects 
the conclusions of the TRCA Humber River Fisheries Management Plan (FMP; TRCA 
2005). GEI’s water temperature recordings within the Study Area were reflective of the 
thermal regime noted in the FMP: “small riverine warmwater”. In alignment with the FMP, 
GEI noted that the small riverine warmwater habitats have poor infiltration rates and 
minimal groundwater inputs, causing many of the reaches to dry up during the summer 
months, or reduced to standing pools of water with the exception of the Clarkway Drive 
Tributary which had perennial flow, as well as HDF-3 which had perennial flow in 2017 but 
ephemeral flow in 2022 and 2023. 

• The Clarkway Drive Tributary located at the east end of the Study Area is a partially 
confined valley corridor containing two significant wetlands. The tributary and associated 
wetlands are considered to provide contributing habitat for Redside Dace. 

• HDF-8 is an ephemeral feature that drains much of the southern portion of the Study Area. 
The majority of the feature is ploughed through and none of the feature has riparian 
habitat. No fish were captured or observed in HDF-8, however it provides contributing 
habitat for Redside Dace. 

• HDF-3 is generally characterized as having intermittent flow and provides direct fish 
habitat. This feature was historically altered to create an online pond for agricultural use.   

• Various wildlife surveys of breeding birds, breeding amphibians, reptiles, bat habitat and 
acoustic monitoring, insects, and wildlife observations using camera traps and road 
transects occurred in various years between 2017 and 2022 utilizing standard protocols. 
The wildlife species occurring in the Study Area were generally found to consist of 
common and secure species (ranked S5). 
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• Two Endangered or Threatened species or their habitat have been identified within or 
adjacent to the Study Area. Redside Dace contributing habitat occurs within the 
Clarkway Drive Tributary, its associated riparian wetland communities and HDF-8. Bank 
Swallow foraging habitat occurs over the north riparian Significant Wetland surrounding 
the Clarkway Drive Tributary which extends onto a small portion of the east end of the 
Study Area. 

• Detailed fluvial geomorphological assessments were conducted to characterize stream 
conditions and inform erosion threshold analysis. The confined valleyland along the 
Clarkway Drive Tributary and the associated long-term stable slope was also identified. 
Headwater drainage features (HDFs) within the Study Area were assessed using the 
CVC/TRCA Evaluation, Classification, and Management of Headwater Drainage Features 
Guidelines (2014). 

• The extent of the preliminary NHS for the Study Area was confirmed through a series of 
analyses to identify natural hazards, natural features and functions that meet the definition 
of NHS components as described in the Town of Caledon Official Plan (2018) and 
Region of Peel Official Plan (2022).  

• The preliminary NHS includes valley and stream corridors, wetlands, woodlands, 
significant wildlife habitat, habitat of endangered and threatened species, fish habitat, and 
their buffers. It also includes a conceptual drainage realignment for HDF-3 and wetland 
compensation which is anticipated to achieve a net ecological gain compared to existing 
conditions.   

1.2 Purpose of the Phase 2 and Phase 3 CEISMP 

The results of the Phase 1 Study, as summarized above, were utilized to complete the analysis 
required for Phase 2. Phase 2 introduces the land use plan and assesses the potential for impacts 
on natural heritage features and functions, as well as on groundwater and surface water that 
might result from the proposed land use changes. Phase 2 includes recommendations for how 
impacts can be avoided, minimized and/or mitigated.  

Phase 3 of the CEISMP, which will be submitted concurrently with this Phase 2 Study, provides 
detailed natural heritage restoration plans, and outlines phasing considerations to ensure policy 
conformity and consistency with best practices for each discipline. Phase 3 also identifies a 
framework to implement the CEISMP recommendations through a long-term monitoring and 
comprehensive adaptive management plan. 
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2. Land Use Plan 

A secondary plan submission is currently underway for the Humber Station Employment Area 
Lands to establish land use policies for the Secondary Plan Area.  The goals of this Secondary 
Plan are as follows: 

• Provide for a mix of employment uses that contribute to the Town’s employment and 
commercial/industrial assessment base; 

• Provide for logical and orderly development of full municipal services; 
• Ensure a high standard of community design is provided along arterial roads; and 
• Recognize, protect and enhance significant environmental features and functions through 

good planning. 

As per the Land Use Plan (Schedule C8, Appendix A) and land use policies proposed for the 
Study Area, the following land uses are anticipated: 

• Prestige Employment – this designation will apply to lands directly adjacent to 
Mayfield Road and the Highway 413W Transportation Corridor. Permitted uses are 
outlined in Section 5.5.4 of the Town of Caledon OP (2018) and include manufacturing, 
warehousing, corporate offices, and other similar uses. These uses are concentrated 
around the major roadways to the south of the Secondary Plan Area.  

• General Employment – this designation will apply to the majority of the Secondary Plan 
Area; permitted uses are outlined in Section 5.5.5 of the Town of Caledon OP (2018) and 
may include manufacturing, warehousing, transportation terminals, automotive uses, and 
other similar uses.  

• Environmental Policy Area – this is inclusive of the natural features and areas defined 
through the Phase 1 CEISMP including the eastern valley corridor and includes the 
conceptual drainage realignment. The Environmental Policy Area encompasses high 
constraint features as determined through the Phase 1 CEISMP and will include 
modifications related to drainage feature realignment and natural feature compensation 
which are intended to result in a net gain.  

The conceptual road network consists of a western extension of George Bolton Parkway, which 
will have a Right-of-Way width of 26 metres and serve as an East-West Industrial Collector Road, 
providing access to the Study Area from Coleraine Drive and Humber Station Road. This road 
will also provide access to abutting properties. Consolidated site access may be required on 
the George Bolton Parkway Extension. The road extending south from the extension of 
George Bolton Parkway will serve as a Local Industrial Road but may also serve as a collector 
road linking to the south subject to an Environmental Assessment Study and thus shall be 
protected for a Right-of-Way width of 22.5 metres.   

The stormwater management (SWM) strategy for the proposed development incorporates site 
constraints, including the realignment of George Bolton Parkway and the placement of SWM 
facilities. The site’s grading allows for the placement of three SWM ponds and one SWM tank, 
strategically positioned to manage stormwater runoff. 
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Sanitary servicing will be achieved via three connections. The northeast section of the site will 
connect to a new 600 mm sanitary trunk sewer on Healey Road, while the remaining portion will 
be serviced by a 1200 mm trunk sewer on Humber Station Road. In the southern area, grading 
challenges will necessitate the use of grinder pumps to prevent the internal sewer systems from 
becoming excessively deep. 

Water supply servicing will involve the installation of new 300 mm diameter watermains along the 
George Bolton Parkway extension and Street A2. These watermains will connect to a 400 mm 
watermain on Humber Station Road and an existing 300 mm watermain on George Bolton Parkway, 
ensuring water service to different parts of the site based on their location relative to Healey Road, 
Humber Station Road, and George Bolton Parkway. 

The design of the Land Use Plan is the outcome of a land use planning approach that integrates 
the proposed NHS and areas required to accommodate future stormwater management facilities.  
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3. Servicing and Grading 

3.1 Grading 

A preliminary grading plan for the development of the Subject Lands has been prepared to 
demonstrate that acceptable road grading can be achieved in accordance with the 
Town of Caledon's design criteria. The roadways are designed with gentle slopes ranging from 
0.75% to 2.5% grade. 

The preliminary grading and servicing plans are provided in the drawings in Appendix C, along 
with the stormwater management report for reference. These plans consider the physical 
constraints of the site, the grades of the proposed George Bolton realignment, and the physical 
constraints of the proposed SWM facilities. The existing and proposed grading of the subject lands 
facilitates the placement and design of four SWM facilities within the proposed development. 

Considerable effort has been made to ensure positive drainage by gravity towards each of the 
proposed SWM ponds. The general direction of overland flows is summarized in the Post-
development Drainage Figure 3.2. The proposed SWM scheme is presented in Figure 3.3. Low 
points are proposed to allow all major system flows to be captured into the minor system as close 
as possible to the discharge points into the SWM facilities, with emergency overland flow routes 
provided from these capture locations to the SWM ponds. 

It should be noted that between the pre-development and post-development conditions, the 
drainage boundary between the Gore Road Tributary and Clarkway Tributary has been modified. 
Refer to Figure 3.1 for the pre-development drainage. Efforts have been made to maintain the 
total area draining to each reach of the river. Overall, the total area draining to the 
Clarkway Tributary has increased by about 10 hectares, while the Gore Road Tributary has 
decreased accordingly. The total tributary areas have been revised in the post-development 
plans. More details about the post-development drainage conditions are discussed in the 
Stormwater Management Report Humber Station Villages Phase 2, dated August 2024, prepared 
by Schaeffers Consulting Engineers, presented in Appendix C.  

3.2 Sanitary Sewer 

3.2.1 Existing Infrastructure 

The following describes the existing sanitary infrastructure within the vicinity of the subject 
site: 

• 525 – 600 mm sanitary sewers and 750 mm sanitary trunk sewers along Coleraine Drive 
which runs south and ultimately discharges to Mcvean SPS. 
 

As per the Region’s 2020 Water & Wastewater Master Plan for the Lake-Based System, the 
Region proposed the following sanitary projects to support the land developments west of 
Coleraine Drive and North of Mayfield Road which includes the subject site: 
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• WW-T-005 – 750 mm Sanitary Sewer – Clarkway Drive; 
• WW-T-170 - Humber Station Road Sanitary Trunk Sewer (Phase 1); and 
• WW-T-171 - Humber Station Road Sanitary Trunk Sewer (Phase 2). 

 
It is noted that these sanitary projects are currently under construction. As per the EPAL of the 
Region, the construction of these projects was scheduled to be completed in 2026.  

According to the design drawing of this new Regional sanitary trunk sewer dated May 2023, the 
new sanitary trunk sewer will run west along Healey Road, south along Humber Station Road and 
Clarkway Drive and connect to the existing sewer on Clarkway Drive. The new sanitary trunk 
sewer along Healey Road and Humber Station Road will be available for connections to service 
the subject site. 

The location of the new sanitary trunk sewer is illustrated in Figure 3.4 and the excerpt from the 
Master Plan are shown in Appendix C. 

3.2.2   Proposed Sanitary Servicing 

The subject site is proposed to be serviced by three connections. The northeast portion of the 
subject site will be serviced by making a connection to the new 600 mm sanitary trunk sewer on 
Haley Road while there will be two connections making to the new 1200 mm sanitary trunk sewer 
on Humber Station Road for servicing the remaining portion. Refer to Figure 3.5 for the Sanitary 
Drainage Plan. 

It is noted that there are grading constraints at the south portion of the subject site which would 
cause the proposed internal sewers significantly deeper with gravity sewer. To avoid deepening 
the proposed internal sewers, grinder pumps are proposed at several locations to pump the 
sewage to the proposed internal sewers. 

The proposed sanitary servicing strategy and the location of the grinder pumps are shown in 
Figures 3.4A.-3.4D 

The sanitary flows were estimated for the subject site for all the three connections, based on the 
design criteria illustrated in “Region of Peel – Linear Wastewater Standard (March 2023)”. The 
estimated flow is presented in Appendix C and summarized in Table 3.1. 

Table 3.1: Proposed Sanitary Demand 

Discharge 
Location Population 

Average 
Demand 

[L/s] 
Peaking 
Factor 

Peak 
Flow 
[L/s] 

Total 
Developable 

Area  
(ha) 

Infiltration 
[L/s] 

Total 
Peak 
Flow 
 [L/s] 

Healey 
Road 

1,293 4.041 3.73 15.05 18.46 4.80 19.85 

Humber 
Station 
Road 

(North) 

1,900 5.938 3.60 21.39 27.14 7.06 28.45 
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Discharge 
Location Population 

Average 
Demand 

[L/s] 
Peaking 
Factor 

Peak 
Flow 
[L/s] 

Total 
Developable 

Area  
(ha) 

Infiltration 
[L/s] 

Total 
Peak 
Flow 
 [L/s] 

Humber 
Station 
Road 

(South) 

6,435 20.109 3.14 63.18 91.92 23.90 87.08 

3.3 Water Supply and Distribution 

Peel Region’s transmission system is divided into three main trunk systems: west, central, and 
east. The Humber Station Employment Area Secondary Plan Area is serviced by the East Trunk 
System and is located in Pressure Zone (PZ) 6. The following sections discuss the existing water 
servicing infrastructure within the Humber Station Employment Area Secondary Plan Area and 
the proposed water supply servicing scheme. 

3.3.1 Existing Water Servicing 

Peel Region completed their 2020 Water & Wastewater Master Plan as an update to the 
2013 Master Plan to support the expected population growth in the region to 2041 horizon. 
According to Volume 3 of the 2020 Master Plan, the ground elevations in the Humber Station 
Employment Area Secondary Plan Area fall within the Pressure Zone 6 range, which spans from 
214.5 m to 259.1 m. The Top Water Level in this zone is 297.2 m, resulting in a hydraulic grade 
line of 304.8 m.  

Water supply for the area originally comes from the A.P. Kennedy Water Treatment Plant on the 
north shore of Lake Ontario and is conveyed by a series of pump stations and transmission mains. 
The Tullamore Pump Station is the final pump station which lifts water to the Bolton and West 
Bolton elevated storage tanks which supply water to the Pressure Zone 6 distribution watermains. 
The Master Plan indicates that the Bolton and West Bolton elevated storage tanks, along with the 
transmission main from the Tullamore Pump Station to these tanks, have sufficient capacity to 
meet demands through 2041. Relevant excerpts from the Region’s Master Plan are provided in 
Appendix C. 

The existing water infrastructure in the vicinity of the subject site consists of: 

• 200mm diameter watermain on Humber Station Road; 
• 200mm diameter watermain on Healey Road; and 
• 300mm diameter watermain on George Bolton Parkway to the east of the site. 

Refer to Figure 2.1 for a visual representation of the existing watermains in the vicinity of the 
subject lands. 
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3.3.2 Capital Projects 

The updated 2020 Master Plan has identified new watermains to be constructed in the vicinity of 
the subject lands to improve the water distribution system. In coordination with the Region, the 
latest design drawings for the capital improvement projects concerning the subject lands have 
been obtained, and the sizing of the watermains has been confirmed. The capital improvements 
in close vicinity of the subject lands are summarized below: 

• Construction of a 400 mm diameter watermain on Humber Station Road from 
Mayfield Road to Healey Road (W-D-191 and W-D-236), planned to be in service in 2026; 
and 

• Construction of a 750 mm diameter sub-transmission main on Healey Road from 
Humber Station Road to Coleraine Drive (W-ST-186), planned to be in service in 2026. 

In addition, the 2020 Master Plan identified the necessity of constructing a watermain on 
George Bolton Parkway, extending from Humber Station Road to Coleraine Drive (W-D-192). The 
sizing of the watermain and design details will be completed as part of the proposed development. 

3.3.3 Water Supply Design Criteria 

As per the Peel Region Master Plan (2020) – Volume 3 Water Master Plan, Peel Region 
Watermain Design Criteria (2010) and the MECP Design Guidelines for Drinking-Water System 
(2008), the following criteria are used in the design calculations for the water supply:  

• Average consumption rate for Industrial, Commercial or Institutional (ICI) areas is 
300L/cap/day; 

• The non-residential MDD peaking factor of 1.4; 
• The peak hour demand (PHD) peaking factor of 3.0 for both residential and ICI demands; 
• Equivalent population of 70 persons/ha of industrial area; 
• Minimum pressure for Maximum Day and Fire Flow demand is 140 kPa (20 psi); 
• Minimum pressure for Peak Hour demand is 275 kPa (40 psi); 
• Maximum pressure for Maximum Day and Fire Flow demand is 690 kPa (100 psi); and 
• Fire demand shall be calculated in accordance with the latest Fire Underwriters Survey 

(FUS) Water Supply for Public Fire Protection guidelines. In the absence of architectural 
information, a fire demand of 417 L/s is assumed, referencing to the City of Vaughan water 
design guidelines.  

3.3.4      Proposed Water Supply Servicing 

It is proposed to construct new 300 mm diameter watermains along the proposed George Bolton 
Parkway extension and Street A2. These watermains will connect the 400 mm diameter 
watermain on Humber Station Road, which is expected to be constructed before the subject site, 
to the existing 300 mm watermain on the current George Bolton Parkway to the east. 

The site plans on the subject site are proposed to be serviced based on the streets they front on. 
Site plans on Healey Road will service from the expected 750 mm diameter watermain on 
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Haeley Road. Those on Humber Station Road, north of the proposed George Bolton Parkway, 
will use the expected 400 mm dia. watermain on Humber Station Road. The developments 
immediately to the north and south of the proposed George Bolton Parkway will be serviced by 
the proposed watermain on George Bolton Parkway. Lastly, the site plans on Humber Station 
Road, south of the proposed George Bolton Parkway, will be serviced by the proposed Street A2 
watermain, which branches off the watermain on George Bolton Parkway. Refer to Figure 3.5 for 
a schematic illustration of the proposed water servicing strategy. The estimated demands for the 
proposed development are summarized in Table 3.2 below. 

Table 3.2: Estimated Residential Water Supply Demands 

Population (1) Average Day Demand 
(L/s) (2) 

Maximum Day 
Demand (L/s) (3) 

Peak Hour Demand 
(L/s) (4) 

9636 33.46 46.86 100.38 

Note: 
(1) Estimated population based on developable area. 
(2) Average day consumption rate as 300 L/cap/day as per Region of Peel Design Criteria 

(2010) 
(3) Maximum day factor as 1.4 as per Region of Peel Design Criteria (2010) 
(4) Peak hour factor as 3.0 as per Region of Peel Design Criteria (2010) 

As recommended by Peel Region, a hydrant test has been ordered to confirm the available 
pressure and flow in the existing 200 mm watermain along Humber Station Road. The test results 
will be provided to Peel Region once they become available.  
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4. Stormwater Management Plan 

Stormwater management involves planning, designing, and constructing drainage and treatment 
facilities to collect, convey, and control runoff in the Humber Station Village CEISMP Study areas. 
This aims to mitigate potential negative impacts or enhance conditions in receiving streams 
compared to existing conditions. 

The Humber River Watershed Report, updated by the TRCA in 2018, along with other relevant 
hydrology and hydraulic studies, will be referenced in designing the proposed stormwater 
management practices. 

The proposed stormwater management controls will meet the requirements of the TRCA and the 
Town of Caledon, guided by the MOE’s Stormwater Management Planning and Design (SWMP) 
Manual (March 2003). 

The SWM strategy and criteria presented below apply only to the Phase 2 lands. While some 
criteria may be relevant to non-participating landowners, the focus is solely on Phase 2 lands. 

4.1 Stormwater Management Criteria  

The SWM plan must meet all design requirements for the area while remaining feasible. The 
design must comply with the Town of Caledon, TRCA, and MOE design criteria for SWM 
practices, as well as any site-specific requirements for the subject lands. Various organizations 
provide stormwater management criteria for the site. The design criteria for the study area are 
provided by the Town of Caledon Development Standards Manual (2019), the TRCA Stormwater 
Management Criteria (2012), and the MOE SWMPD (2003). The following sections summarize 
these criteria as they apply to the study area. 

4.1.1 Water Quantity Control 

The subject lands fall under TRCA jurisdiction. The western portion of the site discharges to the 
Gore Road Tributary, while the eastern portion drains to the Clarkway Tributary. According to the 
TRCA SWM Criteria (2012), both tributaries are part of Sub Basin 36 of the Humber River 
Watershed. Therefore, the target release rates for this reach are determined using the unit flow 
rates calculated from Equation F of Table E.1. A regional control assessment should be 
conducted to determine if regional controls are necessitated. 

4.1.2 Water Quality Control 

The TRCA requires that all stormwater runoff must be treated to provide "enhanced" protection 
(i.e.: 80% TSS removal) as specified in Table 3.2 of the MOE's Stormwater Planning and Design 
Manual (2003). 
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4.1.3 Erosion Control 

Erosion control will be provided with the following criteria: 

• 25 mm, 48 hours extended detention to meet TRCA requirements. 

4.1.4 Water Balance 

According to Source Water Protection Atlas, the Study Area is identified to be outside of a 
Significant Groundwater Recharge Area (SGRA). This is supported by the soil conditions, as most 
of the Study Area is covered by fine-grained Halton Till at the surface, suggesting that 
groundwater recharge rates are minimal, though some recharge to the underlying aquifers is still 
expected. 

4.1.5 CLI-ECA requirements 

Development within Peel Region are required to comply with CLI-ECA requirements. The 
CLI ECA mandates controlling at least 27mm through retention methods (such as infiltration and 
reuse) as much as possible, followed by filtration for the remaining amount. Conventional water 
quality control measures are permitted only after maximizing retention and filtration.  

4.1.6   Additional Criteria 

For all developments transitioning from pre-development to post-development stormwater 
management schemes, the legal outlet from the site must be considered when determining control 
requirements. 

To meet the Quantity, Quality, Erosion, and Water Balance design criteria, as previously discussed, 
various lot-level, conveyance, and end-of-pipe controls are available. The Town of Caledon, the 
MOE, and the TRCA provide design criteria for these controls. Some lot-level and conveyance 
controls, known as Low Impact Developments (LID), are further discussed in the sections below. 

4.1.6.1 Lot-Level Control Design Criteria 

The Town of Caledon Development Standards Manual (2019) recommends lot-level controls 
where soils are deemed favorable by a soil report. The Town also encourages the use of LID 
controls for smaller drainage areas, as well as rural and industrial sites. The MOE SWMPD 
Criteria (2003) offers design guidelines for roof-top storage, parking lot storage, reduced lot 
grading, roof leaders to ponding areas, roof leaders to soakaway pits, infiltration trenches, 
vegetated filter strips, and rooftop gardens. Further discussion on the above-controls are included 
in Section 4.23. 

4.1.6.2   Conveyance System Design Criteria 

The Town of Caledon requires a dual drainage system to be designed and simulated for 
developments larger than 5 hectares. This dual drainage system includes a major system, 
consisting of rights-of-way (ROWs) and other overland routes, and a minor system, consisting of 
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a sewer network. The minor system is designed to handle lot and street surface runoff for storms 
with a 10-year return period (where foundation drains are connected) and convey greater storms 
via the major system. For systems without foundation drains, a 5-year design will be allowed. 

The Town of Caledon mandates that the minor system must not surcharge during any storm event 
and must convey the 10-year storm flow. The major system must be designed to convey either 
the regional or 100-year storm, whichever is greater. Inverts of service connections at the property 
line must be surcharge-free and above the 100-year hydraulic grade line of the municipal storm 
sewer system. Open channels must be designed to convey the regional or 100-year storm, 
whichever is greater, while avoiding erosion and maintaining a natural appearance, subject to 
approval by the Town of Caledon, the TRCA, and the MNR. 

The MOE SWMPD Criteria (2003) provides design guidelines for superpipe storage, grassed 
swales, pervious pipe systems, pervious catch basins, and stream and valley corridor buffer 
strips. Further discussion on the above-mentioned lot-level controls is discussed in Section 4.2.3. 

4.1.6.3 End-of-Pipe Stormwater Management Facilities Design Criteria 

End-of-pipe facilities are used to meet the aforementioned criteria. The design of these facilities 
must adhere to additional specifications depending on the type of facility. Various types of  
end-of-pipe facilities exist, and the design criteria for many of these are outlined in the MOE 
SWMPD Criteria (2003) and Town of Caledon Development Standards Manual (2019). 

4.2 Potential Best Management Practices (BMPs) 
Conventional stormwater management relies on SWM ponds for quality, quantity, and erosion 
control. Incorporating LIDs as part of the BMPs for the study area can reduce the size 
requirements of SWM ponds by distributing quality and erosion control throughout the site. LIDs 
can also help achieve water balance goals. This section will discuss the various LID controls that 
are feasible within the site.  

4.2.1 Background Material on LID Controls 

The following documents have been reviewed in preparation of the assessment of LID controls 
within the Humber Station Employment Area Study Area: 

• TRCA and CVC Low Impact Development Stormwater Management Planning and Design 
Guide (2010); 

• TRCA Stormwater Management Criteria (2012); 
• Town of Caledon Development Standards Manual (2019); and 
• MOE SWMPD Criteria (2003). 

4.2.2 General Considerations for LID Controls 

Aa Infiltration is a key component of many LID measures. The ability for groundwater to infiltrate 
depends on the native soil and the fill provided. Generally, the minimum infiltration rate is 
15 mm/hour. The various LID measures relying on infiltration discussed in Section 4.2.3 require 
varying depths of soil with sufficient infiltration capacity. Additionally, infiltration requires that the 
seasonally high-water table be at least 1 meter below the bottom of the infiltration device. 
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A common issue for all LID measures is ownership and maintenance. If the LID measure is on 
private property, the property owner or manager should be educated on the maintenance 
requirements and incentivized or contractually obligated to maintain the feature. If the LID can be 
located within an easement or right-of-way, the municipality can maintain the feature if it stops 
working. 

Pre-treatment is recommended or required for many LID controls. This can be accomplished 
through a filter strip, an oil grit separator (OGS), or another device that separates particulates 
from stormwater. Pre-treatment is typically necessary to prevent clogging of the infiltration media, 
filtration media, or native soil, which would inhibit infiltration and reduce the effectiveness of the 
measure. The treatment train approach can be used to reduce pre-treatment requirements for 
some measures. 

4.2.3 LID Control Types 

There are numerous types of LID controls that have been described and considered in the TRCA 
guideline (2010) and the MOE SWMPD (2003). Table 4.1 (Appendix B) Illustrates the broad 
benefits of common LID technologies. 

The following sections will describe and consider the different types of LID controls as they relate 
to the Humber Station Employment Area Phase 2 Study Area. Each LID type is to be considered 
with regard to feasibility within the study area. 

4.2.3.1 Roof Downspout Disconnection 

Roof downspout disconnection involves directing stormwater from the roof away from impervious 
areas that are directly connected to the storm sewer system. This is typically achieved by 
redirecting roof runoff to a landscaped area. 

For successful implementation, the landscaping to which the runoff is directed must be graded to 
ensure at least a five-meter flow path to the nearest impervious area. If the native soils have an 
infiltration capacity of less than 15 mm/hour, the topsoil along the pervious flow path should be 
tilled and enhanced according to the TRCA guidelines (2010). Downspout disconnection is 
generally suited for low-density residential areas where lawns can be graded away from buildings 
with a sufficiently long flow path. Specific design requirements are detailed in the TRCA guidelines 
(2010). Therefore, downspout disconnection is likely to be applicable throughout the site. 

Homeowners are generally responsible for the maintenance of downspout disconnection, which 
is similar to typical yard maintenance. Maintenance agreements may be required to ensure the 
continued effectiveness of this LID measure. 

Given that the majority of developments within the Humber Station Employment Area Study Area 
consist of commercial site plans, it is anticipated that roof controls will be proposed for many of 
these developments. As a result, roof downspout disconnection is not applicable. 
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4.2.3.2 Bioretention 

Aa Bioretention is an engineered LID device that uses plants and a specially designed soil filter 
media to store, treat, and often infiltrate stormwater runoff. It relies on its filter bed, stormwater 
management-adapted plants, and a mulch cover. The infiltration capacity of a bioretention cell 
can range from full infiltration to filtration only, directing water to an underdrain. 

• Pre-treatment: Necessary to prevent clogging of the filter media, the method should be 
tailored to the nature of the incoming flow. 

• Underdrain Requirements: Bioretention cells with an underdrain need sufficient head 
within the system to handle large storm events without flooding. 

• Slope Limitation: Best applied in areas with slopes less than 5% to ensure a flat filter bed 
surface. 

• Location: Can be built in landscaping and open spaces, typically accepting runoff from 
areas between 0.01 ha and 0.5 ha. Specific design requirements are detailed in the TRCA 
guidelines (2010). 

Maintenance: Bioretention generally requires a maintenance contract to ensure long-term 
functionality. The contract should allow site inspections if maintenance is provided by the owner. 
Maintenance is generally similar to typical landscaping, but additional training specific to 
bioretention facilities will be required. Constructing the bioretention facility within an expanded 
right-of-way or an easement will enable municipal staff to monitor its effectiveness. 

The Humber Station Employment Area Study Area generally has soil ranging from silt and clay to 
sand and silt. Detailed hydrogeological information will be required to determine the feasibility of 
this LID practice. 

4.2.3.3 Green Roof 

A green roof is a section of a building's roof designed to support growth media and vegetation, 
reducing rooftop runoff and retaining rainwater. Beyond stormwater management, green roofs 
offer additional benefits. They can vary in growth media depth and vegetation type based on the 
intended use of the space. 

Green roofs require specific design considerations: 

• Structural Support: The roof must be able to support the additional weight of the growth 
media and vegetation. 

• Slope Limitation: The roof should have a slope of less than 10%, making this suitable 
primarily for flat roof buildings. 

• Fertilizer Management: Care should be taken to avoid increasing fertilizer-based 
contaminant loading in the receiving watercourse. 

• Irrigation: While irrigation may be necessary, it should be limited to maintain the 
effectiveness of the green roof. Specific design requirements are provided in the TRCA 
guidelines (2010). 
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Maintenance and Monitoring: Green roofs require additional maintenance and monitoring 
compared to conventional roofs. Regular weeding and debris removal are necessary to maintain 
effectiveness and prevent damage from unwanted vegetation. This process is more complex than 
standard landscaping and is the responsibility of the landowner, as green roofs are typically built 
on private buildings. 

Given that the majority of developments within the Humber Station Employment Area Study Area 
consist of commercial site plans, it is anticipated that roof controls will be proposed for many of 
these developments. However, the use of green roofs may be limited depending on the design of 
various site plans. 

4.2.3.4 Infiltration Trenches and Chambers 

Infiltration trenches, infiltration chambers, and soakaways are designed to store and infiltrate 
stormwater runoff directly from the surface or through a pipe. These devices provide void space 
for storing stormwater over native soil that can absorb the water. Infiltration trenches and 
soakaways are often constructed near the surface and can accept rainwater directly. Infiltration 
chambers are typically large underground open-bottom structures that allow for the storage and 
infiltration of rainwater from larger sites, and they can be built under impermeable areas such as 
parking lots. 

Sediment pre-treatment is necessary to prevent clogging and can be achieved through various 
means, including oil/grit separators and filter strips. 

Maintenance: Infiltration trenches built on private land require the landowner or land manager to 
maintain the device. Installation within the right of way or an easement is possible to allow 
municipal access for maintenance. Training should be provided to the responsible party regarding 
the specific maintenance needs of the device. 

Within the context of the Humber Station Employment Area, there is an opportunity to build 
infiltration chambers within the site plans and ROW where soil and groundwater conditions are 
favorable. 

4.2.3.5 Permeable Pavement 

Permeable pavement is a stormwater management solution that replaces typically impervious 
surfaces, such as roads or parking lots, with a permeable surface. This surface is generally 
installed over a granular medium with enough void space to store runoff and potentially allow 
infiltration into the subsurface. Various types of permeable pavements are available, including 
interlocking pavers, permeable concrete, and porous asphalt. 

When used for infiltration, permeable pavement differs from other infiltration-based Low Impact 
Development (LID) measures because it acts as its own pre-treatment system. Regular 
maintenance is necessary to remove small particulates from the permeable surface. The base of 
the storage reservoir should be flat for infiltration purposes or have a slope between 1% and 5% 
for detention purposes. 
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Permeable pavement is ideal for light traffic roads, parking lots, and walkways to minimize salt 
and sediment loading. It is especially useful in space-limited areas where other LID measures are 
not feasible. Overall, permeable pavers are a viable option for site plans. 

4.2.3.6 Rainwater Harvesting 

Rainwater harvesting involves collecting and storing stormwater runoff for later use by building 
occupants. This rainwater can be stored in above-ground rain barrels or underground cisterns 
below the frost line. The stored water can be used for purposes such as irrigation or non-potable 
domestic water uses. 

In low-rise residential areas, rainwater reuse is often seasonal, mainly for irrigation. Implementing 
rainwater harvesting for townhouses and detached homes for irrigation is relatively simple and 
can be integrated with other Low Impact Development (LID) measures, allowing the system to 
overflow during larger storm events.  

Pre-treatment is necessary to remove dust, leaves, and other debris that could clog the system. 
The level of treatment should match the intended end use of the water and the type of storage 
system. 

Since the majority of development lands at the Humber Station Employment Area are proposed 
for commercial site plans, which typically have less pervious areas, simple rainwater harvesting 
for irrigation is not recommended. 

4.2.3.7 Perforated Pipe Systems 

Perforated pipe systems are a type of storm sewer that allows infiltration through perforated pipes 
embedded in gravel bedding and wrapped in geotextile. This design enables stormwater 
conveyance to end-of-pipe facilities while permitting infiltration along the pipe network. 

Similar to other infiltration-based Low Impact Development (LID) measures, perforated pipe 
systems have specific groundwater, soil, and location requirements. Pre-treatment of stormwater 
is necessary to extend the service life of the system. 

Perforated pipe systems are typically installed within municipal rights-of-way or easements and 
would be owned by the municipality if located under public roads. Installation should consider 
existing utilities and potential maintenance needs. 

These systems are suitable in areas with soils that have adequate infiltration rates. The specific 
locations for perforated pipe systems should be confirmed based on final grading and 
hydrogeological analysis. 

Given the commercial nature of the Humber Station Employment Area, the use of perforated pipe 
systems is likely to be unfavorable. 
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4.2.3.8 Enhanced Grassed Swales 

Enhanced grassed swales build on traditional grassed swales with additional features to reduce 
water velocity, improving sediment trapping, infiltration, evapotranspiration potential, and 
contaminant filtration. 

The feasibility of a swale depends on groundwater elevation and the development density. The 
swale slope should be between 0.5% and 6% to maintain optimal conditions. The filtering and 
infiltration capabilities of the swale are effective for drainage areas up to 2 hectares; larger areas 
can cause excessive flow that may lead to erosive conditions. Enhanced grass swales should not 
receive runoff from sites with potential for highly contaminated runoff to prevent subsurface 
contamination. Specific design requirements are provided by the TRCA (2010). 

Maintenance of an enhanced grassed swale includes mowing, trimming vegetation, and removing 
sediment buildup. If the swale passes through private properties, landowners or managers must 
be educated on proper maintenance. 

The feasibility of swales within the Humber Station Employment Area depends on available 
space, as all other factors in the area are favorable. 

4.2.3.9 Dry Swales 

A dry swale is similar to the enhanced grass swale but incorporates bioretention elements to filter 
and infiltrate water using engineered soil and perforated pipe. The advantage of a dry swale over 
an enhanced grass swale is its increased treatment and infiltration capacity, comparable to a 
bioretention cell. However, it requires engineered soil, deeper groundwater, and native soil with 
an acceptable infiltration rate. 

To effectively manage runoff, a dry swale needs specific groundwater, soil, and location 
conditions, as outlined in Section 8.3.2, typical of infiltration practices. For areas with potential for 
highly contaminated runoff, a non-infiltration variant of the dry swale should be used, providing 
filtration and treatment similar to a bioretention cell, while also offering conveyance and 
evapotranspiration benefits. In areas without the risk of highly contaminated groundwater, full or 
partial infiltration is feasible. 

Maintenance of a dry swale includes trimming, mowing, and tasks associated with bioretention. If 
the swale is on private property, owners or managers should be educated on its maintenance 
requirements, which differ from typical swales and standard landscaping. They should be 
contractually obligated or incentivized to maintain the swale. Additionally, placing the dry swale in 
an expanded right-of-way allows the municipality to monitor it. 

The feasibility of a dry swale in the Humber Station Employment Area Phase 2 area depends on 
groundwater and soil conditions. The spatial requirements and benefits of the dry swale should 
be evaluated within the context of the Humber Station Employment Area Study Area and its end-
of-pipe management. 
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4.2.3.10 Vegetative Filter Strips 

Vegetative filter strips are a LID measure that accepts and treats sheet flow runoff by reducing 
the velocity and trapping sediments. Vegetative filter strips are generally used as a pre-treatment 
to other LIDs. Vegetative filter strips offer snow storage and aesthetic benefits in addition to the 
filtering potential.  

Vegetative filter strips can be used in areas with slopes between 1% and 5%, as long as adequate 
flow spreading is provided and sheet flow on the strip can be maintained. Flow lengths across the 
impermeable surface that is discharging to the filter strip must be less than 25 m to prevent the 
concentration of the flow and to maintain sheet flow properties. Filter strips can be used on any 
soil, subject to tilling if the soil is too compact to allow vegetative growth. Vegetative filter strips 
should not be used in areas with highly contaminated run-off, and they should not be used in 
areas where the seasonally high-water table is less than 1 meter below the surface. 

If the vegetative filter strip is on private property, the property owner or management should be 
educated on the maintenance requirements, and either be incentivized or contractually obligated 
to maintain the feature. The vegetative filter strips can be built within the public right-of-way such 
that municipal staff can monitor and maintain the effectiveness of the strip. 

Vegetative filter strips are versatile and serve as an effective pre-treatment for many other 
management practices. Therefore, if needed for the pre-treatment of other LID measures, they 
will be feasible in this area. 

4.2.3.11 Rooftop, Surface, and Underground Storage 

Runoff can be managed through volumetric detention using rooftop, surface, and underground 
storage methods. These storage solutions help to control peak flow from a site or subdivision, 
meeting the flow requirements of the site or the receiving system. 

Maintenance of storage systems located on private property is the responsibility of the landowner. 

For the Humber Station Employment Area Phase 2 Development, which primarily consists of site 
plans, rooftop, surface, and underground storage options are applicable. 

4.2.3.12 Oil/Grit Separators 

Oil grit separators (OGS) are devices designed for sedimentation and basic treatment of 
stormwater runoff. They are typically used to treat runoff from roadways, which often contains 
high levels of particulates and grease from vehicular traffic. The treated water is then discharged 
into the storm sewer system. An optional overflow feature can be included in the OGS to ensure 
safe operation and prevent backwater issues in the sewer. 

Maintenance for an OGS involves removing accumulated sediment from the sump using a 
vacuum truck. Routine inspections are necessary to ensure the OGS operates properly and that 
the sump has not become fully filled with sediment. 
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4.2.3.13  Catch Basin Shields 

Catch basin (CB) shields are devices installed within catch basins to enhance water quality 
control. These shields operate on the principle of sedimentation, reducing the total suspended 
solids (TSS) load entering the sewer. Generally, CB shields can be integrated into a treatment 
train to achieve approximately 50% TSS removal. 

Maintenance involves using a vacuum truck to remove accumulated sediment from the sump of 
each CB. Routine inspections are necessary to ensure the CB shield functions correctly and that 
the sump has not become excessively filled with sediment. 

While municipalities have not yet formally accepted CB shields as a Low Impact Development 
(LID) method for municipal properties, they can be considered in design plans if the City chooses 
to adopt them, as they do not involve significant additional costs. Additionally, catch basin shields 
are suitable for site plan properties as part of a quality control treatment train. 

4.3 Application of Low Impact Development (LID) Measures 

Given that the rights-of-way currently cover a total of 3.53 hectares of the development area and 
the majority of the Humber Station Employment Area proposed development consists of site 
plans, it is recommended that Low Impact Developments (LIDs) be thoroughly explored during 
the site plan application stage. The sections above highlight the applicability of the LIDs with the 
context of the subject study area. 

4.4 Proposed SWM Facilities 

In order to conform to the SWM parameters discussed above, three (3) SWM Ponds and one (1) 
SWM tank are proposed within Humber Station Employment Area Study Area.  The proposed wet 
ponds will feature a filter bed sized to accommodate the required filtration volume to satisfy the 
MECP CLI-ECA (Municipal Consolidated Linear Infrastructure Environmental Compliance 
Approvals) criteria. The stormwater management report, as attached in Appendix C, consists of 
supporting calculations. Refer to Figures 3.2 and 3.3 for the proposed drainage plan and 
servicing. 

4.4.1  SWM Pond 1 

SWM Pond 1 discharges to the Clarkway Tributary and, as such, requires Quantity control based 
on the equation for sub-basin 36 provided in the TRCA Stormwater Management Criteria (2012). 
SWM Pond 1 is proposed with regional controls. Quantity control for the site plan is provided 
within the pond. SWM Pond 1 contains a filtration cell to satisfy the CLI ECA requirements for the 
site plan drainage area.  

4.4.2 SWM Pond 2 

SWM Pond 2 discharges to the Gore Road Tributary via the proposed channel and, as such, 
requires Quantity control based on the equation for sub-basin 36 provided in the TRCA 
Stormwater Management Criteria (2012). Quantity control for the site plan is provided within the 
pond for 2–100-year controls. SWM Pond 2 contains a filtration cell to satisfy the CLI ECA 
requirements for the site plan drainage area. 
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4.4.3 SWM Pond 3 

SWM Pond 3, which discharges to the Clarkway Tributary, requires quantity control based on the 
equation for sub-basin 36 as provided in the TRCA Stormwater Management Criteria (2012). For 
site plans discharging to SWM Pond 3, quantity control for the 2-100 year and regional events is 
proposed at the site plan level. Quantity control for the municipal right-of-way is provided within 
the pond for 2-100 years and regional events. SWM Pond 3 includes a filtration cell to meet the 
CLI ECA requirements for the public right-of-way only; however, quality control is proposed within 
the SWM Pond. 

4.4.4 SWM Tank  

A SWM tank is proposed to capture west drainage of the George Bolton Parkway, which 
discharges to the Gore Road Tributary. The SWM tank requires quantity control based on the 
equation for sub-basin 36 as provided in the TRCA Stormwater Management Criteria (2012). 
Quantity control is proposed within the SWM Tank for 2–100-year events, and LID are 
recommended to satisfy quality control.  

All facilities provide quality control and erosion protection.  Details on the sizing of all end-of-pipe 
SWM facilities design and associated LID measures have been provided in the Stormwater 
Management Report included in Appendix C. 

4.5 Conceptual Major and Minor System Design 

The conceptual major overland flow paths and the preliminary layout of the storm sewer system 
have been established. Most areas of the site will be fully captured before draining to the 
stormwater management ponds. A preliminary storm sewer layout and overland flow paths are 
provided in the Stormwater Management report in Appendix C. 

Emergency overland flow routes have been planned in case of system failure. Emergency 
spillways for the stormwater management ponds should be sized for the regional storm event 
during the detailed design stage. 

Please refer to Figure 3.3 for a schematic representation of the proposed storm servicing strategy 
for the Study area. 
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5. Geotechnical 

The CEISMP TOR requires that a geotechnical investigation within the Study Area be completed 
to identify areas in which potential slope instability exists. The current geotechnical/ slope stability 
review completed included a review of previously completed geotechnical investigations, as 
described below and summarized in Appendix D.  

Soil conditions were first investigated in 2023 by DS Consultants Ltd. (DS) in their Preliminary 
Geotechnical Investigation for Proposed Employment Land. DS Consultants completed 
geotechnical studies on the northern-most portion of the study area, just south of Healy Road, as 
well as the southern section to the north of Mayfield Road. Thirteen boreholes were advanced to 
depths ranging from 7.9 to 8.2 m below existing grade. A supplemental geotechnical investigation 
for the proposed industrial development (12519 to 12713 Humber Station Rd., Caledon) was 
conducted by Pinchin in 2023 in advance of a proposed development of five slab-on-grade 
industrial warehouse buildings located at 12519 to 12713 Humber Station Road.   

The CEISMP TOR requires that a geotechnical investigation within the Study Area be completed 
to identify areas in which potential slope instability exists. The slopes at the existing pond were 
found to be a maximum of 1V:4H which are to be maintained following development and were 
considered to be stable. 

A summary of pertinent data and interpretations from these reports are provided in Appendix D.  

5.1 Grading Within Buffers 

Some areas of the property will require grading preparation during site construction, which may 
affect both woodland and wetland buffers.  There were numerous buffers for the north-south valley 
at the east end of the site.  

Future development will need to be prohibited from the Stable Top of Slope and Floodplain 
features, consistent with setback distances, although grading is possible within the buffers as this 
in on current agricultural tableland. 

Buffer management measures that are proposed include: 

i) Maintenance of hydrogeological inputs to receiving areas (ie. existing watercourses and 
wetlands). 

ii) Ecological enhancement of the intervening buffer areas (within the development setback 
zones). 

iii) Restricted access to sensitive wetlands or woodland buffers via suitable barriers (such as 
dense or thorny plantings) or with use of fencing.  
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5.2 Pond Berm Design 

Proposed work involves creation of three stormwater management (SWM) facilities and re-use of 
one stormwater pond at the Study Area, listed as follows:   

Proposed SWM-1 

• Approximately GPS location: 4855890N 601770E  
• Approximately area and perimeter: 11,132 m2 and 427 m, respectively 
• Berm Slopes:  maximum of 1V:4H on proposed berm (above water level) 

Proposed SWM- 2 

• Approximately GPS location: 4854730N 602240E  
• Approximately Area & Perimeter: 3,720 m2 and 265 m, respectively 
• Berm Slopes: maximum of 1V:4H on proposed berm 

Proposed SWM-3 

• Approximately GPS location: 485475N 603085E 
• Approximately Area & Perimeter: 17,683 m2 and 606 m 
• Berm Slopes: max. 1V:4H on proposed berm (above water level) 

Pond (Existing) 

• Approximately GPS location: 4854880N 602870E  
• Approximately Area & Perimeter: 120 m2 and 95 m 
• Slopes: max. 1V:4H on existing and proposed pond slopes 

Stormwater management (SWM) facilities are planned at the north end of the Site (including the 
two proposed SWM-1 and -2, as listed above); and, in the southeast end of the Site (labelled as 
SWM-3) as well as the existing and proposed Pond at the middle west end of the Site. Proposed 
drainage channels were measured to have proposed acceptable side slopes of 1V:4H. 

The slopes at the existing pond were found to be a maximum of 1V:4H which are to be maintained 
following development and were considered to be stable. 

At the time of this report no additional details were available on the SWM facility designs.  

The following general comments are provided based on the proposed SWM facility locations and 
soil conditions encountered. The SWM guides provided herein should be reviewed once 
additional information on the SWM facility design is available.  

• The subsurface conditions at both proposed SWM facility locations generally comprise 
topsoil overlying native silty clay till deposits. At Pinchin’s BH124, a deposit of sand was 
encountered within the silty clay glacial till. The potential for sand seams within the glacial 
till should be anticipated in other areas of the Site as well.  
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• Due to the fine-textured nature of the soils, the SWM facilities will generally not be suitable 
to hinder stormwater infiltration; but will be suitable for storage. A liner is recommended 
for installation at all SWM facilities due to the potential presence of sand layers or seams 
within the glacial till strata. This liner should comprise clay placed in three lifts of 150 mm 
thickness, each compacted to at least 98% SPMDD with a sheepsfoot roller compactor. 
The clay must be tested to confirm that its hydraulic conductivity is less than 1 x 10-7 cm/s 
and compacted in place with optimum moisture maintained. Portions of the native soils 
may be suitable for use as SWM facility liner.  

• SWM facility sides should be sloped at 5 horizontal to 1 vertical below the permanent pool 
level; and, a maximum slope of 3 horizontal to 1 vertical above elsewhere. Any berms 
required for the proposed SWM facilities should be constructed using the on-site clayey 
silt till placed as structural fill in thin lifts under warm weather conditions and avoidance of 
air voids through the use of a sheepsfoot roller compactor or similar device.  

• All SWM facilities are to be designed according to MECP’s Stormwater Management plan 
and SWM facility Design recommendations from their Stormwater Management Plan and 
Design Manual (2003).  

5.3 Erosion and Slope Stability for Stormwater Management Outfalls 
and Channels 

All existing slopes observed were less than 3H:1V, aside from those along some reaches of the 
southeast portion of the Study Area (i.e., Clarkway Drive Tributary). 

Arcadis reviewed topographic survey provided by David B. Searles Surveying for the northern 
portion of the study area (12519 to 12713 Humber Station Road, Caledon, File 19-1-22) and found 
an absence of steep ravine slopes through the middle of the Study Area.   

It is recommended that a Sediment and Erosion Control Plan be created for SWM infrastructure 
including outfall and drainage channels within the Study Area. We recommend that the Erosion 
Control Plan include the recommendations as provided in Appendix D.  

Following visual review of site conditions, the watercourses within the study area were 
characterized as confined streams, as observed in a gently rolling landscape (possibly with 
glaciated subsoils) and within the headwater area of the Humber Creek drainage basin under 
general perennial flows with a detectable shallow channel.  

Erosion hazards following from unconfined stream channels are based on an evaluation of the 
toe of slope erosion allowance, and the stable slope setback with an additional allowance for 
access following reference to MNR (River & Stream Systems: Erosion Hazard Limit, 2002) 
guidelines. The stream courses within the study areas were observed to have a relatively straight 
meander belt. Local soils were found to comprise a sandy silty clay to a silty clay with sand till. 

Under a confined stream system, the minimum toe erosion allowance was assessed using 
MNR Table 3; under a stiff cohesive till soil with evidence of active erosion and was stipulated 
within a range of 5 to 8 m. It is suggested that a mid-range value of 6.5 m be applied to the Humber 
Station property. Erosion features were compared using oblique site photos between Sept 2011 
and May 2024 without any noticeable difference in bankfull widths or meandering axis. 
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The stable slope setback was assessed following from slope stability modelling of the 1.5 m slope 
height which gave a suggested stable slope setback of 2 m distance. 

The erosion access allowance is typically set at 6 m but was reduced in this case to a 4 m 
allowance due to the minor nature of the slope height and the fact that this stream erosion is 
occurring in the headlands of the Humber Creek. 

It is recommended that the applicable toe erosion allowance, stable slope setback and erosion 
access allowance be applied only to the Clarkway Drive Tributary watercourse which traverses 
the southeast Site property boundary. 

5.4 Slope Stability Assessment 

No significant valleylands are found on or adjacent to the Study Area. The steepest areas within 
watercourses were observed at the Clarkway Drive Tributary (labelled as WHT-1) along the 
southeast property boundary. 

Three features were examined as part of the previous Fluvial Geomorphology assessment: 
drainage feature HDF-3, HDF-8, and the Clarkway Drive Tributary, a tributary of the West Humber 
River (labelled as WHT-1).   

5.4.1 Headwater Drainage Feature (HDF) -3 

Humber Station Road is found immediately west of the HDF-3 location. For HDF-3 within the 
Study Area, where defined, the bankfull widths ranged between 1.0 to 2.0 m, and bankfull depths 
ranged between 0.30 to 0.50 m. Bankfull width for HDF-3i was found to be 2.5 m and bankfull 
depth was 0.40 m. Drainage features with less than 2 m height were not considered as requiring 
slope stability modelling, based on the MNR Technical Guide (2002). 

5.4.2 Headwater Drainage Feature (HDF) -8 

HDF-8 is found along the North site boundary- adjacent to a beaver dam. Where defined, bankfull 
widths ranged between 1.0 to 2.5 m, and bankfull depths ranged between 0.20 to 0.50 m. No flow 
was noted during the field visit, but standing water was noted in some of the deeper sections. 
Drainage features with less than 2 m height were not considered as requiring slope stability 
modelling. 

5.4.3 Clarkway Drive Tributary 

For the Clarkway Drive tributary, bankfull widths ranged between 2.5 to 5.0 m, and bankfull depths 
ranged between 0.80 to 1.5 m. Channel substrate consisted primarily of sand and silt, with 
boulders and cobbles also present in some sections. Bank materials consisted of sand, silt, and 
clay (till). Rapid Geomorphic Assessment (RGA) on this watercourse yielded a score of 0.24 
(indicating it is in transition/stressed). Evidence of aggradation was the dominant geomorphic 
process, with evidence of widening also observed. 
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Even though drainage features with less than 2 m height were not considered as requiring slope 
stability modelling, Arcadis assessed the stability of the existing slopes alongside the 
Clarkway Drive Tributary by reviewing historical geotechnical reporting and borehole logs to 
assess subsurface soil conditions. The soil parameters used in the slope stability analyses were 
estimated based on the results of prior field and laboratory testing and are presented in Table 5.1. 

Table 5.1:  Approximate Soil Parameters for Slope Stability Analysis of the Clarkway 
Drive Tributary 

Soil Material Unit Weight 
(kN/m3) 

Angle of Internal 
Friction 

Cohesion (kPa) 

Topsoil 16 29 0 
Silty Clay Till 21 30 5 

The groundwater level selected for modelling corresponds to the average upper groundwater level 
measured by Arcadis in our 2024 geotechnical report for a portion of the Site, at 4.2 m below 
ground surface (mbgs), along with a worst-case water table modelled as a perched condition at 
the upper surface of the till soil at 0.5 mbgs. 

Modelling on slope stability was completed using the Slope/W software of Geostudio (Bishop 
Method) for several potential failure types. The various failures analyzed included a shallow 
slumping-type failure at the slope surface, a medium rotational depth failure occurring near the 
crest of the slope and a deep rotational failure occurring through the entire slope height. Several 
analyses were carried out for the slope profiles to determine the setback required to achieve a 
factor of safety (FS) of 1.5 along the crest of slope. The setback was determined based on the 
point at which the failure slipcircle intersects the tableland behind the crest of the slope.   

Along the crest of slope, the analyses revealed that the 1.78 FS slipcircle intersects the top of 
slope (with assumption of a very high perched water table) at a setback distance of approximately 
2 m. A static groundwater table depth at approximately 4 mbgs resulted in a FS at greater than 2, 
which was not of concern. There were no slope stability concerns raised for the Clarkway Drive 
Tributary slopes under current conditions, provided that potential surficial and seepage erosion 
can be prevented. An excerpt of the modelling plot is found in Appendix D, Figure 1.   

Surficial weathering and sloughing or seepage erosion of soil on the slope face are primary factors 
which will contribute to long-term slope degradation along with minor erosion caused by 
freeze/thaw and wetting/drying cycles.  A top of stable slope setback of 2 m is recommended to 
account for potential for weathering erosion in addition to an erosion access allowance of 4 m 
distance at the top of slope. 

There was an absence of groundwater seeps on the slope surface although there may be erosion 
caused by run-off of surface water over the face of the slope. A well-vegetated slope with trees 
and deep-rooted plants will help minimize slope erosion and impact from run-off or groundwater 
seepage.   
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5.5 Site Servicing 

Geotechnical guidance for site servicing should reference the DS report dated June 7, 2023 
(Section 4.7- Underground Utilities). However, no geotechnical investigation has been completed 
to date to assess site servicing for deeper sanitary sewer infrastructure as the deepest boreholes 
in the DS study were advanced to 7.9 to 8.2 m depth in comparison to the anticipated depths for 
sanitary sewer infrastructure of 13.59 m below grade for the George Bolton Parkway (west end); 
and 11.63 m depth for Street A2 (north end). It is recommended that deep boreholes be advanced 
along the Geoge Bolton Parkway alignment as well as an additional deep borehole along the 
Street A2 alignment to review deeper soil strata and geotechnical conditions. All boreholes should 
extend 2 to 3 m below the invert of proposed sewer infrastructure. The potential for upward 
gradients associated with an underlying pressurized confined aquifer should be assessed.  

Site servicing and roadwork installation will require stringent quality control to guide workmanship 
throughout the construction process. Therefore, it is advisable to conduct materials testing and 
inspections by qualified geotechnical personnel during construction. These evaluations should 
encompass foundation and embankment subgrade conditions, compaction testing of road 
subgrade fill, retaining wall and culvert backfill, as well as asphalt paving, sampling, and concrete 
testing. 
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6. Groundwater 

6.1 Potential Impacts to Local Groundwater Resources  

Potential impacts associated with the proposed project can manifest in the short term because of 
construction-related activities or in the long term if changes that occur during or after LID 
construction alter the natural form or function of the hydrologic system. Based on the Phase 1 
CEISMP and the preliminary Concept Plan, it is anticipated that there will be a significant increase 
in impervious cover with a corresponding reduction of recharge. Without mitigation, this may have 
a significant impact to the local groundwater system related to a lowering of the water table and 
a decrease in groundwater discharge to groundwater-dependent surface water features. There 
will also be a significant increase in surface water runoff. Long-term impacts to the regional 
groundwater system may result from the reduced amount of groundwater infiltration to the 
aquifers. This impact is not anticipated to be significant since the Site occupies about 1% of the 
Humber River watershed. 

Based on the preliminary Concept Plan, it is understood that the proposed structures will not have 
basements and will be constructed on strip footings. As such, significant short-term or long-term 
groundwater dewatering is not anticipated. There may be some short-term dewatering required 
related to the construction of subsurface utilities. Any potential dewatering activities can cause 
interference in the short-term to the groundwater system, nearby natural features, and existing 
water users.  

The introduction of overburden material with different hydraulic properties or alterations to the 
local topography can affect the existing groundwater system. Installation of site services could 
potentially introduce preferential pathways for contaminants to the groundwater and alter the 
natural groundwater levels. Local groundwater quality may be affected by the application of road 
salt along the public roadways. The underlying overburden materials are generally fine grained 
and the input of sodium and chloride as to the regional deeper aquifer as a result of road salting 
may be retarded to some degree. 

6.2 Potential Impacts to Groundwater-Supported Features  

An understanding of their dependence on the groundwater system for the natural heritage 
features was developed as part of the Phase One CEISMP. This allows for the assessment of 
potential impacts to these features because of short-term or long-term changes to the 
groundwater system. 

For groundwater dependent features, lowering the shallow groundwater level because of either 
short-term construction dewatering, or a long-term reduction of recharge could potentially reduce 
groundwater discharge to nearby natural ecosystem features due to construction dewatering. It 
is understood that deep servicing has been proposed across a portion of the Site and these will 
require some degree of short-term dewatering and / or depressurization, which may interfere with 
any natural heritage feature at the Site or beyond the Site within the zone of influence of pumping. 



 

GEI Consultants Canada Ltd.  29 

This will need to be carefully managed to avoid any impacts to these features. Management of 
the pumped groundwater will also be required to avoid water quality, water quantity, or erosion 
impacts associated with the discharge.   

A lowered local water table can negatively affect ecosystems that are dependent on groundwater 
systems. However, Halton Till clay silt deposits have been mapped across the Site and, as such, 
the Site is interpreted to be in an area of relatively low recharge. Any loss of recharge because of 
an increase of impervious surfaces will be addressed as part of the proposed mitigation measure.  

The increase in runoff due to reduced infiltration may increase the on-site stream flow, potentially 
resulting channel erosion and an increase in the sediment loading into on-site and nearby surface 
water features. The downstream water quantity and quality of these surface water features could 
potentially be affected by the proposed development and urbanization. This has been addressed 
in the proposed stormwater management measures discussed in Section 4.  

As outlined in the Phase 1 CEISMP, headwater drainage features and / or wetland that are 
interpreted to be perennially or intermittently connected to the groundwater table are the 
Clarkway Drive Tributary and HDF-3, and associated wetland. HDF-8 was interpreted to be 
ephemeral and disconnected from the groundwater table. Lowering of the shallow groundwater 
level during dewatering may reduce groundwater discharge to headwater drainage features or 
wetlands permanently or seasonally connected to the groundwater table. 

6.3 Potential Impacts to Other Groundwater Users 

Alteration of Site grading and the introduction of preferential pathways through Site servicing 
could potentially reduce the quantity and quality of groundwater available to nearby groundwater 
users, particularly those dependent on shallow well systems. The construction of deeper services 
(sanitary trunk sewers) may also introduce preferential pathways particularly if they were to 
intercept the ORM aquifer unit. 

Construction dewatering may lower the local water table which may in turn, impact the production 
of neighboring private wells. If the resulting water level at the private wells falls, wells may produce 
less, pump intermittently, or temporarily go dry. Construction related drawdown from dewatering, 
if necessary, should be temporary in nature. Areas surrounding the proposed development to the 
north, west, and south consist largely of rural properties that have domestic wells for their potable 
groundwater supply. Once the potential dewatering requirements and resulting zone of influence 
are confirmed through additional study, an expanded well survey should be completed within the 
interpreted zone of influence of pumping.   

6.4 Preliminary Assessment of Dewatering Requirements 

There are typically two (2) potential scenarios involved in construction dewatering: 
depressurization and dewatering. Depressurization involves lowering the piezometric pressure 
head in the confined aquifer while dewatering involves removal of water from the unconfined 
aquifer unit. Based on the borehole logs available for the project site, the encountered water table 
is interpreted to represent a shallow unconfined aquifer system. 
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Dewatering rates were estimated based on Arcadis’ interpretation of the hydrogeology in the study 
area and review of the proposed construction depths for the sanitary servicing discussed in 
Section 3. Much of the infrastructure on-Site is proposed to be constructed below the existing 
water table and potentiometric surface. As such, the need for dewatering and / or depressurization 
during construction has been identified. 

Dewatering rates presented in this section were estimated based on Arcadis’ interpretation of the 
hydrogeological conditions on the Site and a review of the proposed depth of infrastructure. 
Estimates are based on observed water levels collected over the course of the monitoring period 
(2017 to 2024); however, these estimates should be considered preliminary as additional 
information will be required along the proposed alignments to adequately assess potential 
dewatering requirements for permitting purposes.  

This section does not provide a design of dewatering operations but provides a preliminary 
estimation of the expected dewatering rates to obtain the desired drawdown. The most effective 
dewatering measures for the prevalent ground conditions and the design of the dewatering 
operations are the sole responsibility of the dewatering contractor on site.  

A summary of the proposed infrastructure for the Site is presented in Section 3 and Section 4 
and Table 6.1. The proposed locations for major storm sewers, sanitary sewers, watermains and 
SWMF facilities are illustrated on Figure 6-1 through Figure 6-9. The approximate servicing 
depths are based on Schaeffers’ Plan Profiles, dated August 2021. 

Table 6-1: Proposed Servicing Depths 
LOCATION Approximate Maximum Servicing Depth (Future Grade to Obvert) 

SANITARY SEWER 
(MBGS) 

STORM SEWER 
(MBGS) 

SWM POND 

George Bolton 
Parkway 

13.59 (West) 
11.63 (East) 

1.53 (West) 
3.47 (East) 

-  

Street A2 11.63 (North) 
2.35 (South) 

3.47 (North) 
1.39 (South) 

-  

SWM 1 / SWM 2   1.04 

SWM Tank   1.87 

SWM 3   4.78 

As noted above, the proposed sanitary services along George Bolton Parkway and the northern 
half of Street A2 are quite deep, whereas the depth to the sanitary sewer shallows to less than 
5 mbgs at the southern end of Street A2. These two broad areas were therefore considered 
separately as the assessment of the dewatering depends on the proposed depth and the 
corresponding amount of drawdown of the water table required.  
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A similar approach was taken when grouping the proposed infrastructure into segments for the 
estimation of depressurization rates. Based on Arcadis’ understanding of the local hydrogeology, 
it is anticipated that depressurization of the confined ORAC may be required for some areas of 
the Site. 

6.4.1 Required Drawdown 

Drawdown of the water table may be required during the construction of the two road segments, 
the proposed SWM tank (LID feature) and one of the SWM ponds, as identified in Table 6-1. To 
maintain a safe and dry excavation during construction, the water table should be drawn down to 
approximately 1 m below the bottom of required excavations. The drawdown requirements are 
presented in Table 6-2. 

Table 6-2: Proposed Servicing Drawdown Summary 
Design Element  Closest Monitoring 

Well  
Bottom Elevation 
(masl) 

Drawdown Elevation 
(masl) 

George Bolton 
Parkway  

MW9 219.48 218.48 

Street A2  BH23-3 226.66 225.66 

SWM 1 / SWM 2 MW2-17s -* -* 

SWM 3 MW5-17s 225.10 224.10 

SWM Tank MW4-17s 231.05 230.05 

*Water table is observed below the required excavation depth and dewatering is not required 

Additional borehole and monitoring well data are required during detailed design to refine 
dewatering estimates for all the above design elements, as the closest monitoring well may not 
be representative of local conditions. 

6.4.1.1 Zone of Influence 

An estimate of the Zone of Influence (ZOI) for dewatering trenches in unconfined aquifers 
can be calculated using the following equation (Bear, 1979): 

t2R0

yS

HK45.=
 

where, 

R0 = Zone of Influence (m), beyond which there is negligible drawdown 

H = Distance from initial static water level to bottom of saturated aquifer (m)  
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Sy =  Specific yield of the aquifer formation (assumed to be 0.10 for a silt and clay till 
based on Johnson (1967)) 

t =  Time, in seconds, required to draw the static groundwater level to the desired 
level (assumed to range between 14 days) 

K = Hydraulic Conductivity (m/s) 

A summary of the ZOI estimation for the dewatering calculations is presented in Table 6-3. 

Table 6-3: Preliminary Zone of Influence Results 

Design Element H (m) K (m/s) t (s) 
Zone of Influence, 

 R0 (m) 

George Bolton Parkway  
4.1 

1.0 x 10-4 1209600 1889 

1.0 x 10-5 1209600 597 

Street A2  10.2 1.8 x 10-8 1209600 3.6 

SWM 1 / SWM 2 N/A 

SWM 3 4.4 5.0 x 10-9 1209600 1.3 

SWM Tank 2.1 6.8 x 10-8 1209600 3.3 

A potentially large ZOI is present, associated with depressurization during installation of the deep 
servicing. Insufficient hydrogeological data is available in this location, and the K-value has been 
derived from literature values for a sand and gravel aquifer. Additional investigation will be 
required to refine the understanding of local conditions. 

6.4.2 Construction Dewatering Rate Calculations 

Dewatering calculations for linear excavations (open trenches) were simulated as flow to both 
sides of a line of wellpoints, plus that to the ends of the line that is simulated as two half-wells. 
The trench equation was used to estimate the required dewatering rate. Our analysis includes a 
series of imaginary dewatering wells, within the footprint of the proposed design elements. The 
calculations were based on equations of radial flow (the system as a well with equivalent radius) 
provided in Powers et al., 2013. For the purposes of analysis, steady state flow into the trench 
excavations has been assumed. Additionally, the equations of radial flow have the following 
assumptions: 

• Ideal aquifer conditions (homogeneous, isotropic, uniform thickness and has infinite areal 
extent); 

• Fully penetrating pumping well; 
• Only lateral flow to the pumping well; and 
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• Constant pumping rate with the flow to the pumping well reaching steady state. 

The following equation was used for open trenches and is based on unconfined aquifer 
conditions (Powers et al., 2007): 








 −
+

−
=

L

hHxK

rR

hHK
Q

s 2

)(
2

)/ln(

)( 22

0

22   

where, 

Q  = Anticipated pumping rate (m3/day)  

K  =  Hydraulic conductivity (m/day)  

H  = Distance from the static water level to the bottom of the saturated aquifer (m)  

h  = Height of the drawn down water table (m) 

R0 = Distance from a point of greatest drawdown to a point where there is 
zero drawdown (radius of influence) (m) 

re  = Distance to the wellpoints from the centre of the trench, equivalent well radius 
(m)  

x  = Trench length (m) 

L  = Distance from a line source to the trench, assumed to be equivalent to R0 (m) 

The storativity (S) of a confined aquifer unit can be calculated using the following equation (Freeze 
and Cherry, 1979): 

BSs=S  

where, 

S = Storativity of the aquifer unit 

Ss = Specific storage of the aquifer unit (1/m) (based on Domenico and Mifflin (1965)) 

B  =  Thickness of the aquifer (m) 

The following equation was used to estimate the required pumping rate to achieve 
depressurization of the confined aquifer unit (Powers et al., 2007): 








 −
+

−
=

L

hHxKB

rR

hHKB
Q

s

)(
2

)/ln(

)(2

0

  

where, 
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Q  = Anticipated pumping Rate (m3/day)  

K  =  Hydraulic Conductivity (m/day)  

B = Thickness of the aquifer (m)  

H = Distance from the static water level to the bottom of the saturated aquifer (m)  

h = Depth of water in the well while pumping (m) 

R0 =  Distance from a point of greatest drawdown to a point where there is zero 
drawdown (radius of influence) (m) 

rs = Distance to the wellpoints from the centre of the trench (m)  

x = Trench length (m) 

L = Distance from a line source to the trench, assumed to be equivalent to R0 (m) 

rs from the above equation was estimated as follows (Powers et al., 2007): 



ba
rs

+
=  

where, 

a  =  Length of the trench (m) 

b = Width of the trench (m)  

A summary of the dewatering/depressurization rates is presented in Table 6-4. The details of the 
dewatering calculations are presented in Appendix E. 

The Trench equation was modified for the dewatering scenario. The footprint of each proposed 
design element was conceptually divided into dewatering trench sections, with a width of 1 m and 
length that varies depending on the design element.  

To account for uncertainties and natural variability in the range of hydraulic conductivity as well 
as incident precipitation contribution, the calculated pumping rates were multiplied by a factor of 
safety of three (3). Incorporating the factor of safety in these preliminary dewatering calculations 
also provides flexibility to account for uncertainties in the current dataset.  

Table 6-4: Preliminary Dewatering / Depressurization Volumes 

Design Element 
H  

(m) 
h  

(m) 
K  

(m/s) 
x  

(m) 

Zone of 
Influence 

R0 (m) 

Pumping 
Rate 

(L/day) 

Pumping 
Rate 
(L/s) 

George Bolton 
Parkway  

4.1 -10.7 1.0 x 10-4 30 1,889 1,918,000 22.2 

4.1 -10.7 1.0 x 10-5 30 579 255,000 2.95 

Street A2  10.2 2.5 1.8 x 10-8 30 3.6 4,500 0.05 
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Design Element 
H  

(m) 
h  

(m) 
K  

(m/s) 
x  

(m) 

Zone of 
Influence 

R0 (m) 

Pumping 
Rate 

(L/day) 

Pumping 
Rate 
(L/s) 

SWM 1 / SWM 2 N/A 

SWM 3 4.4 1.4 5.0 x 10-9 240 1.3 4,400 0.05 

SWM Tank 2.1 0 6.8 x 10-8 90 3.3 1,600 0.02 

 

Minor groundwater seepage is expected during construction due to the relatively low hydraulic 
conductivity associated with the screened materials, however, the depressurization requirements 
may be large and potentially impactful 

6.4.3 Permit to Take Water / Environmental Activity and Sector Registry 

For construction dewatering, water takings of more than 50,000 L/day but less than 400,000 L/day 
may be registered on the Environmental Activity and Sector Registry (EASR) while water takings 
of more than 400,000 L/day require a Permit to Take Water (PTTW) issued by the MECP.  

Based on the calculated dewatering rates a PTTW may be required to support the installation of 
deep servicing; however, additional hydrogeological information will be required at a later stage 
to confirm.  

6.5  Mitigation of Long-Term Impacts 

On a regional scale, most aquifer recharge occurs in the ORM or in areas where coarse-grained 
units are found at shallow depth. The Site is not identified as an area of significant groundwater 
recharge (TRCA, 2008b) and does not contribute a significant amount of infiltration on a 
watershed scale due to the generally low overburden permeability.  

Various Best Management Practices (BMPs) could be incorporated into the proposed 
development that would promote infiltration and decrease runoff to help preserve the existing 
groundwater flow regime. The proposed on-site SWM pond will capture the storm runoff and 
provide water quality treatment, including temperature and flow moderation prior to discharge to 
the creek. Combined with various BMPs, the SWM pond will help mitigate potential impacts to on-
site and nearby watercourses. Use of trench plugs, anti-seepage collars or other methods to 
restrict the preferential movement of groundwater along the subsurface infrastructure corridors 
should be considered. Additionally, LID measures are proposed to promote infiltration and 
decrease in runoff to address the infiltration deficit and help preserve the existing groundwater 
flow regime, maintain groundwater contributions to nearby groundwater-dependent features as 
well as minimize channel erosion and sediment loading into downstream surface water features. 

6.6  Post-development Water Balance 

The existing Study Area is currently covered by mostly agricultural land or natural vegetated land 
cover. Scattered residential land use is currently present, usually inclusive of a driveway, along 
with a few storage yards consisting of worked dirt ground cover. The predevelopment recharge 
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was estimated to be approximately 100 mm/year (per unit area), which reflects fine-grained soil, 
gently rolling hills and agricultural land.  

The introduction of industrial land uses, with paved ground cover, in the proposed post-
development scenario will significantly decrease net infiltration and increase overall runoff across 
the subject lands. It is understood that approximately 88% of the Study Area may be considered 
impervious based on the current proposed land use.   

6.6.1 Infiltration Requirements 

The decreased infiltration may impact the local and regional water table over time, which could 
result in negative impacts to hydrologic form and function of groundwater-dependent features and 
ecosystems. 

A significantly reduced recharge rate of approximately 14 mm/year per unit area was calculated 
in the post-development scenario and should be considered when designing the stormwater 
management strategy of the Study Area, as discussed in Section 4.  

6.6.2 Runoff Rates 

The increased runoff may result in erosional impacts to nearby natural surface water features 
over time, as well as water quality impacts that are commonly present in urban watersheds. Runoff 
would commensurately be increased from approximately 165 mm/year in the pre-development 
scenario to 595 mm/year in the post-development scenario. 

Evapotranspiration decreases from approximately 555 mm in the predevelopment scenario to 
213 mm in the post development scenario due to an increase in impervious surface, which 
represents an approximate 62% reduction in evapotranspiration.  

6.6.3 Potential Impacts from Reduced Infiltration and Increased Runoff on 

the Natural Environment 

Natural consequences of urban development include a reduction in groundwater infiltration, 
diversion of this infiltration towards surface water bodies as runoff, altered flow regimes and 
channel erosion. Infiltrating rainwater also plays an important role in the protection of surface 
water and groundwater quality, as the percolation through soil pores acts as a natural filter to 
contaminants. An increased contaminant load to surface water bodies is a common hydrologic 
consequence in the urban water cycle.  

6.7 Potential Impacts to Existing Wellhead Protection Zones  

As previously indicated, the Study Area is not located within a significant groundwater recharge 
area (SGRA). Very small portions of the area are mapped as a Highly Vulnerable Aquifer (HVA), 
and future industrial land uses within these mapped HVAs will need to consider Source Water 
Protection requirements, which may restrict certain land uses within these HVAs. 
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7. Surface Water 

7.1 Hydrologic Assessment 

In the original TRCA model, the subject lands are included within the Humber Hydrology Model 
in Catchments 43.10, 43.06, 43.05, 43.03, 43.04, 43.02, 41.08, and 41.07 of the Humber River, 
draining to the Clarkway Tributary and Gore Road Tributary. Table 7.1 (Appendix B) outlines the 
modeling parameters for the Future TRCA Humber River Model. Refer to Figure 3.1 for the pre-
development drainage areas. 

7.2 Regional Storm Assessment 

 A downstream analysis of the subject site was conducted to determine if regional controls are 
required for the proposed SWM facilities. The assessment involved modeling and analyzing the 
following four scenarios: 

• TRCA Future; 
• SCE Modified Future (updated to reflect detailed topography for the subject lands); 
• Post-Development Uncontrolled (Full buildout); and 
• Post Development with Regional Controls for Pond 1 and 3 (Full buildout). 

Visual Otthymo (VO) and Hydrologic Engineering Center River Analysis System (HEC RAS) were 
used to analyze the hydrologic and hydraulic conditions for these scenarios. Given that the 
Humber River hydrology model was updated using VO, the downstream analysis was completed 
using VO modeling. The downstream analysis of the proposed development along the Clarkway 
Tributary and Gore Road Tributary assessed how uncontrolled flows from the subject site during 
the regional storm event impact downstream nodes. The findings of the downstream analysis are 
summarized in the following subsections. The proposed drainage plan is presented in Figure 3.2. 

7.2.1       Regional Downstream Analysis Results 

Table 7.2 (Appendix B) summarizes the flow within the Humber River within each model during 
the Regional Storm. 

The SCE Modified Future Model reflects the detailed topography within the subject study area. 
Generally, the SCE Modified Future Model when compared to TRCA Future Model flow does not 
significantly differ at downstream nodes. It has been demonstrated that the change in peak flows 
between the SCE Modified Future Model and TRCA future model are insignificant (lower 
than 1%). The SCE Modified Future Model was used for comparative analysis with the other 
scenarios to determine the impact of peak flow changes during the regional event. 

Table 7.2 (Appendix B) shows that in the post-development uncontrolled scenario, peak flows 
increased by 12% in the Clarkway tributary and by up to 7% in the Gore Road tributary. However, 
the model updates for this scenario also led to a decrease in flow at certain nodes within the 
Gore Road tributary downstream of the Humber Station Employment Area development. This 
reduction is primarily due to the decreased area of natural drainage catchments flowing to the 
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Gore Road tributary and the introduction of the proposed channel. Consequently, the flow 
decrease is linked to the timing of peak flows in the Humber River and area diversions during the 
post-development phase. It is important to note that any reduction in peak flow between the 
release point and the downstream point is largely attributed to changes in the hazel reduction 
factor, as outlined in the Humber River Hydrology Update Report (2018). 

The peak flows presented in the table above were added to the HEC-RAS model to observe the 
impact on water levels. A summary table comparing the existing condition with post-development 
uncontrolled is provided in the Stormwater Management Report in Appendix C. Overall, based 
on the results from HEC-RAS water level increases and VO peak flow comparisons in the post-
development uncontrolled condition, it can be concluded that regional controls are required for 
Ponds 1 and 3, which drain into the Clarkway Tributary. It is important to note that there are 
existing SWM ponds near the site which discharge to the Clarkway Tributary. These existing 
ponds include regional controls and therefore the conclusions of the downstream analysis align 
with previous studies. 

However, for drainage directed towards the Gore Road Tributary, minor increases in water levels 
were observed, primarily within valley corridors. Refer to Stormwater Management Report in 
Appendix C for supporting information and the location of the key nodes in the downstream 
analysis. At the confluence of the Gore Road and Clarkway tributaries, there was only a 3% peak 
flow increase observed. Therefore, regional controls are not proposed for Pond 2 and the SWM 
tank. 

A final scenario was analyzed with on-site regional controls for the study area. In this scenario, 
Ponds 1 and 3 included regional controls, while Pond 2 and the SWM tank were modeled with 
2-100 year controls. It should be noted that site plans draining to Pond 3 are proposed with on-
site regional controls, while the site plans discharging to the proposed channel are planned with 
2-100 year controls. The proposed regional controls are based on flow per hectare from the TRCA 
Humber River Model (2015). As shown in Table 7.2 (Appendix B), the downstream analysis 
concludes that no adverse impacts are expected from the subject lands, with Ponds 1 and 3 
incorporating Regional controls. Peak flows are effectively managed through the stormwater 
management (SWM) controls, ensuring that no significant increases are observed at key nodes.  

7.3 Floodplain Assessment 
As part of the floodplain mapping analysis, topographic information was obtained, and field 
surveys were completed. In this study, detailed topographic field data and aerial topographic data 
(where detailed surveys were not available) were used to produce a high-resolution Triangulated 
Irregular Network (TIN) for generating digital terrain layers. Additionally, major road crossings 
were surveyed. 

Two hydraulic models, for the west and east tributaries, were combined to analyze the hydraulic 
conditions of the study area. The model for the west tributaries was labelled "Final-West Humber," 
and the model for the east tributaries was labelled "ClarkwayTrib." SCE has merged these models 
into a combined HEC-RAS model. The hydraulic geometric information and peak flows were 
updated based on the new topographic information and updated hydrologic modelling. Additional 
updates to the model include revisions to culvert data based on the latest survey data. The 
updated model, referred to as the SCE Existing Hydraulic Model, was used to generate the 
regulatory floodlines. 



 

GEI Consultants Canada Ltd.  39 

The post-development hydrology has been analyzed using the Visual OTTHYMO hydrologic 
model to calculate the peak uncontrolled flows under post-development conditions. The post-
development areas/catchments were defined based on the proposed grading plan. 

The Visual OTTHYMO (VO) hydrologic model was used to simulate hydrographs by modelling 
rainfall, infiltration, runoff, and routing through a watershed. Existing peak flows were calculated 
at the outlet of the sub-catchments. The sub-catchments were determined based on the 
TRCA Humber River Model, and peak flow nodes were identified for the corresponding HEC-RAS 
cross-sections. For sub catchments with relatively large areas, the Ministry of Transportation 
(MTO) flow proration equation was utilized to estimate peak flows within the sub-catchment. 
Details of the hydrologic modelling are presented in Appendix F. 

Steady flow analysis in HEC-RAS was used to perform hydraulic modeling under existing conditions 
and post-development conditions. The existing and post-development (controlled/uncontrolled) 
100-year (Atmospheric Environment Service (AES) 12-hour distributions) and Regional (Hurricane 
Hazel) storm event flows were utilized in the analysis. The regulatory floodlines were generated 
based on the post-development uncontrolled scenario, which was further used to assist in 
establishing the development limits. The floodlines and supporting floodplain analysis are 
presented in Appendix F in the report entitled Humber Station Villages Floodplain Analysis 
Report (CEISMP Phase 2), dated August 2024 by Schaeffers.   

7.4 Fluvial Geomorphic Assessment 
A detailed geomorphic assessment was completed to determine an erosion threshold for the 
Clarkway Drive Tributary east of the Study Area and the Gore Road Tributary west of the Study 
Area, downstream of the proposed stormwater management facilities. This consisted of the 
following: 

• A detailed geomorphic assessment which includes a topographic survey of the 
watercourse, including longitudinal profile and cross sections, as well as the 
characterization of riparian vegetation, bed substrate, and bank materials, using standard 
geomorphic field methods; and 

• Calculation of an estimate of bankfull discharge as well as identifying the erosion threshold 
(i.e., the critical discharge required to entrain the bed and / or bank materials). 

7.4.1 Detailed Geomorphic Investigation 

Cross-sectional measurements and bankfull dimensions, the estimate of Manning’s roughness, 
and the gradient, were used to back-calculate bankfull hydraulics.  The surveyed cross sections 
were entered into FlowMaster (hydraulics software) along with the estimated Manning’s 
roughness, to obtain the relevant bankfull hydraulics. 

Overall, the Clarkway Drive Tributary downstream of the Study Area had an average longitudinal 
profile gradient of 0.22%. Bankfull channel widths within the sections surveyed ranged between 
3.2 m to 6.8 m, averaging 5.2 m. The average bankfull depth ranged between 0.84 m to 1.0 m, 
and averaged 0.90 m. The Manning’s roughness was estimated to be 0.035. The back-calculated 
velocity was 0.73 m/s, which corresponded to an average bankfull discharge of 1.7 m3/s.  Bed 
material in the reach was found to be in the sand to gravel range, with a median grain size (D50) 
of 12 mm, based on the pebble counts completed in the field (sample size of 200 particles).  
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The tributary west of the Study Area was noted to have a limited channel definition and was found 
to be heavily vegetated. Due to the limited channel morphology observed during the field visit, 
channel dimensions and gradient information were obtained from a topographic survey for the 
site. Overall, this tributary had an overall longitudinal profile gradient of 1.3%. Based on the level 
of vegetation present in the channel and banks at the time of the field assessment, the Manning’s 
roughness was estimated to be 0.040. Bed material in the reach was found to consist of sand, 
silt, and clay.  

7.4.2 Erosion Threshold Assessment 

In natural systems, watercourses regularly see flows that entrain and transport sediment.  This is 
part of the natural process that maintains natural channel form (TRCA 2012, CVC 2015). The 
erosion threshold represents the magnitude of flow at which bed and/or bank sediment within a 
reach is entrained. Specifically, the erosion threshold provides a depth, velocity, discharge, or 
shear stress at which sediment of a particular size (usually the median grain size) may potentially 
begin to move. This does not necessarily mean systemic erosion (i.e., widening or degradation of 
the channel); it simply indicates a flow which may potentially entrain sediment (CVC 2015).   

There are several approaches that may be applied to determine the erosion threshold for a reach. 
These require information regarding the mean channel slope, cross-sectional dimensions, 
assessment of roughness, and substrate information (e.g., grain size), as obtained from the 
detailed geomorphic assessment. The TRCA (2012) Stormwater Management Criteria document 
provides a brief list of methods and resources for estimating thresholds for a range of conditions. 
The CVC (2015) Fluvial Geomorphic Guidelines document similarly provides a similar list of 
methods and resources. These methods may be based on the critical shear stress or the critical 
velocity. These parameters refer to the shear stress or velocity, based on the sediment size or 
class, at which sediment is entrained. For the shear stress approaches, when the mean shear 
stress in the channel exceeds the critical shear stress, sediment entrainment can be expected to 
occur. Similarly, for the velocity approaches, sediment entrainment occurs when the mean 
velocity in the channel exceeds the critical velocity. Critical shear stress or velocity for a given 
grain size can be calculated using empirical methods (e.g., Neill, 1967; Miller et al., 1977; Komar, 
1987, etc.), or by graphical analysis, by referring to a chart (e.g., Hjulstrom, 1967; Chow, 1959). 
Authors such as Fischenich (2001), Julien (1998), Chang (1988), etc., provide tables of compiled 
permissible shear stresses and velocities for a range of sediment sizes. The reference cross-
sections obtained from the detailed geomorphic assessment are used in the analysis to determine 
the erosion threshold, whereby the depth of flow in the cross-section is increased iteratively until 
the mean velocity (or shear stress) exceeds the permissible velocity (or critical shear stress) of 
the sediment.   

In the case of the Clarkway Drive Tributary, the pebble count determined a grain size gradation 
consisting of a D50, D75, and D84 of 12 mm, 28 mm, and 48 mm, respectively. This indicates that 
the bed substrate consists primarily of materials in the gravel range. A method outlined by 
Komar (1987) is applicable to substrate consisting of gravels 1 cm and larger. The Komar (1987) 
formula is as follows:  

𝑉𝑐𝑟 = 57𝐷0.46 
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where Vcr is the critical velocity at which sediment is entrained (in cm/s), and D is the particle 
diameter to be entrained (in cm). The reference cross-sections obtained from the detailed 
geomorphic assessment are used in the analysis to determine the erosion threshold, whereby the 
depth of flow in the cross-section is increased iteratively until the mean velocity exceeds the 
permissible velocity of the sediment.  The critical velocity for the bed materials, based on a D50 of 
12 mm, was calculated to be 0.62 m/s. The corresponding discharge in the cross section at the 
point that sediment is entrained is 0.66 m3/s. 

In the case of the Gore Road Tributary to the west of the Study Area, the substrate consisted 
primarily of sand, silt, and clay. Empirically derived values compiled by Julien (1998) and 
Fischenich (2001) suggest that this material is entrained at a critical velocity of 0.53 m/s. The 
cross sections obtained from the topographic survey for the site were used to establish the erosion 
threshold, whereby the depth of flow in the cross section was increased iteratively until the mean 
velocity exceeds the permissible velocity of the sediment. The corresponding discharge at the 
critical velocity of 0.53 m/s was 0.94 m3/s.  

7.4.3 Erosion Sensitivity Analysis 

Erosion sensitivity was assessed based on the catchment area and the proposed stormwater 
management plan, and their effects on sedimentation and erosion rates within downstream 
watercourses. Watercourses that are stable are unlikely to be significantly impacted by 
hydrological changes associated with the proposed development. The stormwater management 
plan developed by Schaeffers proposes 25 mm detention over 48 hours. Pond release rates are 
included in Appendix F.  

Both the Clarkway Drive Tributary and the Gore Road Tributary were identified to not be 
particularly sensitive to erosion, following alterations to the hydrologic regime associated with the 
proposed development. In the case of the Clarkway Drive tributary, the Rapid Geomorphic 
Assessment (RGA), completed in Phase 1 of the CEISMP, the reach was placed in the lower end 
of the In-transition/stressed category, with a score of 0.24. The upstream drainage area for this 
reach at the downstream extent of the development is approximately 583 ha, obtained from the 
Ontario Flow Information Tool (OWIT, MNRF 2024). The contributing drainage area for the ponds 
draining to this reach is approximately 96 ha, representing a combined footprint of approximately 
16%. The release rates for the South Pond, which discharges to this reach, do not exceed the 
erosion threshold of 0.66 m3/s until above the 5-year storm event. 

The Goreway Drive Tributary was noted to be poorly defined, and heavily vegetated. While an 
RGA was not completed for this reach off-site, limited geomorphic processes were observed, 
which would result in a score that would imply the reach is stable. At the Humber Station Road 
crossing, this reach drains an area of approximately 69 ha, obtained from the Ontario Flow 
Information Tool (OWIT, MNRF 2024). The contributing drainage area for the pond draining to 
this reach is approximately 38 ha, representing a footprint of approximately 55%. The channel 
itself is not sensitive, as flow velocities are low, and no significant active erosion was observed in 
the reach downstream of the Subject Lands. The channel is well connected with its floodplain, 
which helps to dissipate flows across the floodplain during higher magnitude events. Outflows 
from the North East pond, which discharge to this reach do not exceed the erosion threshold of 
0.94 m3/s until above the 100-year storm event. 
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8. Natural Heritage 

This section of the Phase 2 CEISMP assesses the potential impacts on the natural heritage 
features and functions that could result from the implementation of the proposed land use plan 
(Schedule C8, Appendix A).  

Impacts from land use changes will be considered in two categories: 

• Direct: impacts associated with the removal or modification of natural features as a result 
of land use changes. 

• Indirect: associated with impacts to less visible functions or pathways that could cause 
negative impacts to natural heritage features over time. 

An analysis of existing natural features in the Study Area was completed as part of the Phase 1 
CEISMP Characterization report, including an evaluation of their significance against criteria 
recommended in the Natural Heritage Reference Manual (NHRM; MNR 2010) and in the 
Significant Wildlife Habitat Criteria Schedules for Ecoregions 6E and 7E (MNRF 2015). 

These analyses identified the following significant natural heritage features as present, on, or 
within 120 m, of the Study Area (Figures 8.1 and 8.2, Appendix A):   

• Significant wetlands;   
• Significant woodlands;  
• Habitat of endangered and threatened species (Bank Swallow foraging habitat and 

Redside Dace contributing habitat);   
• Fish habitat (HDF-3 and the Clarkway Drive Tributary);  
• Significant wildlife habitat:  

o Seasonal Concentration Areas of Animals (Candidate Bat Maternity Colonies within 
Deciduous Forest (FOD) habitats);  

o Specialized Wildlife Habitat (Candidate Seeps and Spring); and  
o Species of Conservation Concern (Terrestrial Crayfish, Snapping Turtle, Eastern 

Wood Peewee, Monarch, and Yellow-banded Bumblebee).  

A Natural Heritage System is made up of a diversity of ecological components; not all those 
natural features and associated ecological functions merit a significance designation at a 
provincial scale. However, there are features that merit consideration as important at a local scale. 
The Phase 1 characterization identified the following additional natural heritage features and 
functions in the Study Area and are addressed in this Phase 2 impact assessment (Figure 8.1, 
Appendix A): 

• Identified non-significant wetlands; and  
• Other Woodlands. 
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GEI understands that the Town of Caledon has allowed Prologis Inc. (Prologis) to advance their 
Site Plan Application concurrently with the CEISMP. The proposed Prologis development requires 
the removal and compensation of small areas of woodland (woodland core area) (Section 8.1.1), 
wetland (Section 8.1.2), significant wildlife habitat (Section 8.1.3), as well as headwater drainage 
features (Section 8.2.2). SGL Planning submitted a policy revision to the Humber Station 
Secondary Plan to the Town on October 19, 2024, to allow for minor modifications of Woodland 
Core Areas based on an approved Environmental Management Plan. This report assumes the 
proposed policy revision will be accepted by the Town. 

Outside of the Prologis development footprint, additional feature removals required to support the 
proposed land use plan include the removal and compensation of a small MAS2-1 tableland 
wetland (Wetland B1; Figure 8.1, Appendix A) to accommodate the proposed drainage feature 
realignment, and the removal and mitigation of other headwater drainage features as per the 
Phase 1 CEISMP’s recommendations. As such, the preliminary NHS has been modified to 
accommodate the Prologis building footprint and proposed compensation areas (Figure 8.3).   

Section 9 identifies a post-development natural heritage system for the Study Area, comprised 
of retained natural heritage features and appropriate compensation for proposed natural features 
removal.  

8.1 Potential Terrestrial Impacts 

8.1.1 Woodlands 

As indicated in the Phase 1 CEISMP, two woodland features are considered significant 
woodlands. Significant woodlands within the Study Area will be generally protected by a 10 m 
buffer from the dripline; this buffer width has been demonstrated to provide adequate root 
protection for woodland communities (Carolinian Canada, 2003), and native plantings within these 
buffers will help insulate significant woodlands against potential impacts of land use changes, 
such as those described in Section 8.1.1.2. To protect roots and prevent negative impacts to tree 
health, any required site grading is recommended to be limited within the 10 m woodland buffer.  

Woodland 1 

The largest significant woodland (Woodland 1) in the Study Area is the FOD woodland in the 
northwest portion (Figure 8.1, Appendix A). This feature is located within non-participating 
properties and was noted in the Phase 1 CEISMP to have potential for species at risk (SAR) bat 
habitat and the following candidate SWH types: 

• Bat Maternity Colonies; 
• Over-Wintering Turtle Habitat (within the Open Aquatic (OA) ponds in the FOD feature); 
• Seeps and Springs; and 
• Eastern Wood Peewee habitat. 
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Woodland 1 and associated SAR habitat and SWH will not be altered and will be protected by the 
aforementioned 10 m buffer (which is recommended to be planted with native trees and shrubs). 
To protect roots and prevent negative impacts to tree health, site grading is recommended to be 
limited within this 10 m woodland buffer. Where grading cannot be avoided, additional mitigative 
measures such as tree protection hoarding, and timely restoration of impacted areas are 
recommended. 

Woodland 2 

The other significant woodland (Woodland 2; Figure 8.1, Appendix A) is comprised of a 
Basswood Deciduous Forest (FOD8-3) and adjacent CUT1-7 communities which are comprised 
of Buckthorn Cultural Thickets. A small CUM1 Cultural Meadow is mostly surrounded by the 
woodland vegetation and is therefore considered part of Woodland 2. The FOD8-3 vegetation 
community is regionally and locally common and all plant species within Woodland 2 are 
regionally and locally common. As per wildlife surveys completed for the Study Area, no SWH 
types or habitat for threatened and endangered species were identified within this significant 
woodland feature. This feature qualifies as a Woodland Core Area as per the Town of Caledon 
OP (2024) and a Natural Area and Corridor under the Region of Peel Official Plan (2022).   

Of note, Woodland 2 was designated significant, not due to size (1.65 ha) but because of its 
proximity (within 30 m) to the adjacent wetland community and HDF-3. As noted above, the  
CUT1-7 features are dominated by invasive Common Buckthorn, and as such provides limited 
ecological value to the woodland.  

A small portion of the significant woodland (0.34 ha total) is proposed for removal and on-site 
compensation to accommodate the Prologis building footprint, as detailed in Section 8.2.2. Of this 
0.34 ha, a total of 0.07 ha is FOD8-3, 0.21 ha is CUT1-7 (dominated by buckthorn thicket), and 
0.06 ha is CUM1. 

As part of the Humber Station Employment Area official plan amendment (OPA), secondary plan 
policies have been proposed to support the minor modification/encroachment of this feature. More 
details on the secondary policies, rationale for the removal of this small portion of the Woodland 
Core Area/Significant Woodland, and an assessment of potential impacts are discussed in 
Section 8.1.1.1. 

FOD7-6 
 
The remaining woodland feature identified in the Study Area is the non-significant Fresh -Moist 
Manitoba Maple Lowland Deciduous Forest (FOD7-6) in the southern portion of the Study Area, 
on a non-participating property. This forest community is less than 0.50 ha in size and does not 
meet the size criteria for significance. No wildlife surveys were completed for this off-site feature, 
but it is assumed it provides candidate SAR bat habitat, candidate bat maternity colony SWH, and 
candidate seeps and springs SWH. This woodland is located west of Clarkway Drive Tributary 
and is well within the floodplain buffer.  
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8.1.1.1 Proposed Woodland Removal and Compensation 

As the OPA for the Humber Station Employment lands progresses and the Prologis site plan is 
advanced, the proposed development footprint for the Prologis lands requires an encroachment 
into 0.34 ha of Woodland Core Area (Woodland 2).   

Generally, new development is prohibited within Woodland Core Areas as per Section 3.2.5.3.1 
of the Town of Caledon OP (2018) except for permitted uses as specified in Section 5.7.3.1.2. 
Permitted uses include: 

‘…activities permitted through approved Forest Management and Environmental Management 

Plans’ 

Based on this policy, the Humber Station Employment Lands Secondary Plan Policies have been 
amended and submitted to the Town to include the following provision as part of the Official Plan 
Amendment: 

7.16.7.3. The limits of wetlands, woodlands, and stream corridors within the Secondary Plan 

Area are established through the recommendations of the CEISMP and form the basis for the 

Environmental Policy Area designation. The recommendations of the CEISMP may include 

minor modifications (i.e. encroachment/removal and appropriate compensation) of Woodland 

Core Areas, which may be permitted through an approved Environmental Management Plan 

(in accordance with 5.7.3.1.2). Development and site alteration will not be permitted within this 

designation except as set out in the CEISMP. 

To facilitate the proposed encroachment, a detailed Environmental Management Plan (EMP) will 
be prepared and reviewed by the Town. This EMP will explore rationale for the encroachment, 
fulsome assessment of the encroachment, compensation, and maintenance of the minor 
encroachment into the Woodland Core Area. It will also provide additional assessments of further 
protective measures (such as invasive species control), enhancements, and restoration 
opportunities to support the natural heritage system. The intent of this would be to demonstrate 
that the post-development natural heritage system will be an enhanced system with improved 
features and functions. Much of this detail has already been assessed as part of this CEISMP, 
and rationale, impact mitigation and compensation are discussed below.  

The proposed encroachment includes only a small amount of native deciduous forest (0.07 ha); 
the remaining encroachment would be into cultural meadow (0.06 ha) and the Buckthorn thicket 
(0.21 ha). As a large portion of the proposed encroachment is not native forest community, 
removal and compensation (in alignment with the TRCA’s Ecological Compensation Guidelines) 
with native woodland species, would provide a net-gain to the proposed NHS. Currently, 
woodland compensation is proposed at a slightly greater than 1:1 ratio (0.35 ha) to provide no 
net-loss to woodlands within the overall NHS.  

Compensation will align with the policies of Section 3.2.5.3.5 of the Caledon OP, so that the 
restoration of Woodland Core Areas is in alignment with the goals and objectives of the 
Town’s OP. To do so compensation will focus on establishing, restoring, and enhancing a self-
sustaining native forest ecosystems and reconnecting fragmented woodlands (Section 3.2.5.3.3).  
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The woodland compensation is proposed east of the retained portion of Woodland 2 and will 
surround Wetland Compensation Area 2 as depicted in Figure 8.3 (Appendix A). The woodland 
compensation area will be integrated into the NHS and serve as a linkage connecting the 
Clarkway Tributary valley to the proposed drainage feature realignment and the retained 
Significant Woodland (FOD8-3). This is anticipated to provide a net ecological benefit by creating 
an improved native forest ecosystem with increased connectivity; this compensation will meet 
several critical goals for the natural heritage system in the Study Area. The woodland 
compensation will also be located adjacent to the Wetland C1 compensation area, providing 
continued connectivity and natural buffering for this wetland feature. More details on ecological 
net gain are discussed in Section 9. 

Despite this proposed encroachment, a significant portion of Woodland 2 will be retained in place 
and will continue to function as a significant woodland feature within the preliminary NHS. To 
further support this feature and improve its existing condition, it is recommended that invasive 
species management be undertaken for the feature to enhance the existing conditions. More 
details on invasive species management will be described in the Phase 3 CEISMP and the EMP.  

To mitigate any impacts during the feature removal and compensation work, arboricultural best 
management practices should be undertaken to prevent damage to retained trees. Tree removals 
should also be completed outside the migratory bird breeding window (active window is 
approximately April 1 – August 31) and outside of the bat active window (removals to occur 
between December 1st to March 14). 

Overall, it is anticipated that the proposed minor encroachment and compensation of Woodland 2 
will not negatively impact the existing natural conditions for the Study Area, and through 
compensation and invasive species management of the retained woodland, these modifications 
will facilitate a more robust Natural Heritage System/Environmental Protection Area for the 
Secondary Plan Area. 

8.1.1.2 Direct and Indirect Woodland Impacts 

As noted previously, the majority of woodland features within the Study Area are being retained. 
Potential direct impacts to all retained woodland communities may include:  

• Edge effects associated with the tree removal (e.g., sunscald, windthrow, increased light 
penetration); and 

• Impacts associated with site grading and machinery (e.g., tree root damage/loss; change 
in drainage to/from woodland, soil compaction, invasive species colonization, 
stress/dieback). 

Indirect impacts because of disturbance within or immediately adjacent to the woodlands could 
include changes to drainage post-development (whereby overland flow contributions to woodland 
or its buffer are reduced or increased), noise and light disturbance, as well as the introduction of 
invasive and non-native plants along the disturbed margins of the development footprint. 



 

GEI Consultants Canada Ltd.  47 

Further design considerations to mitigate these direct and indirect impacts will be considered in 
site specific EIS work. These may include, but are not limited to the following: 

• Evaluation of LIDs or other mitigative measures to address any potential drainage 
concerns associated with woodland features – drainage should be assessed at 
subsequent planning stages; 

• Tree protection fencing and Erosion and Sediment Control (ESC) measures should be 
installed adjacent to all retained trees at the edge of the buffer zone to mitigate against 
excessive disturbance caused by proposed vegetation removals, ground disturbance and 
dislodgement of sediment. This will also protect the integrity of the NHS and aide in 
preventing adverse effects from ground disturbance; 

• Construction activities adjacent to the retained woodlands should be timed outside of the 
evening and early morning periods during the bat breeding seasons (March 15 to 
November 30). Some localized movement of wildlife out of these edge areas may still 
occur during the construction phase; however, refuge habitats exist within the broader 
landscape;  

• New lighting should be directed away from woodlands to reduce impacts to wildlife; 
fencing and other barriers should be considered to limit the effects of noise and light on 
wildlife, particularly adjacent to roadways; 

• Construction equipment should be regularly cleaned to reduce the potential for 
transportation of invasive material within and outside of the site;  

• To slow the spread of invasive species (such as Emerald Ash Borer (Agrilus planipennis) 
and American Beech scale insects (Cryptococcus fagisuga) and American Beech fungus 
(Neonectria faginata) (amongst others)), all trees should be disposed of locally to reduce 
transportation to other local municipalities; and 

• Restore affected areas and naturalize adjacent buffers with native vegetation. 

There is no loss in woodland area anticipated as there is a greater than 1:1 woodland 
compensation provided in the preliminary NHS (Figure 8.3, Appendix A). It is recognized that 
there will be a short-term time-lag between the planting and the establishment of woodland 
canopy in the compensation woodland. Provided recommended mitigation measures are 
followed, 10 m buffers are put in place, and compensation efforts are completed, no negative 
impacts to significant woodlands and other woodlands within the Study Area are predicted.  

8.1.2 Wetlands 

8.1.2.1 Wetland Characterization and Evaluation 

GEI assessed all wetlands with an area > 2 ha using the current Ontario Wetland Evaluation 
System (OWES) protocol (MNRF 2022) and determined that three meet the criteria for 
significance as per OWES. These wetlands are associated with the Clarkway Drive Tributary 
(Wetlands D1 and Wetland F1/F2), and the online pond at the downstream extent of HDF-3 
(Wetland E1) (Figure 8.3, Appendix A). Significant wetland communities are as follows: 

• Wetland D1 is composed of Mineral Meadow Marsh and Mineral Shallow Marsh 
(MAS2/MAM2), Reed-canary Grass Mineral Meadow Marsh and Forb Mineral Meadow 
Marsh (MAM2-2/MAM2-10), Mineral Shallow Marsh (MAS2).   
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• The southern wetland complex F1 is composed of Reed-canary Grass Mineral Meadow 
Marsh and Forb Mineral Meadow Marsh and (MAM2-2/MAM2-10) and Cattail Mineral 
Shallow Marsh (MAS2-1). 

• The southern wetland complex Wetland F2 is composed of Reed Canary Grass Mineral 
Meadow Marsh (MAM2-2), Cattail Mineral Shallow Marsh (MAS2-1).   

• Wetland E1 was classified as Pondweed Submerged Shallow Aquatic (SAS1-1) with 
Willow Mineral Thicket Swamp (SWT2-2) located north of the pond along HDF-3c.  

8.1.2.2 Wetland Hydrology 

Arcadis conducted pre-development wetland surface water and groundwater monitoring. Given 
the presence of till soils across the Study Area, groundwater recharge conditions are 
predominant. As such, several wetlands are considered as recharge features in which water 
within the wetland migrates vertically downward (i.e., downward vertical gradient) and recharges 
the underlying water table.  

In contrast, groundwater is interpreted to discharge to several wetlands located near the southern 
end of both HDF-3 and the Clarkway Drive Tributary, either seasonally or permanently. In these 
wetlands, groundwater levels are at, near, or above the ground surface, the hydraulic gradients 
are seasonally or permanently upwards indicating groundwater discharge conditions.  

A summary of the groundwater interactions with the various named wetlands is provided in 
Table 8.1 (Appendix B). Seasonal groundwater discharge is interpreted to occur predominantly 
in the spring, early summer and fall months.   

8.1.2.3 Groundwater Impacts on Wetlands 

The dependence of wetlands A1, B1, and C1 on groundwater baseflow is relatively limited based 
upon the observations of till across much of the Study Area and the downward hydraulic gradients. 
Water inputs to these wetlands are interpreted to be predominantly from runoff, either during 
spring thaw or precipitation events.  

Where an upward hydraulic gradient was observed through groundwater monitoring collected by 
Arcadis, as presented in the Phase 1 CEISMP, it suggests that groundwater discharge may 
contribute to the riparian wetlands (D1, F1/F2, G1) associated with Clarkway Drive Tributary and 
HDF-3.  

Wetland E, associated with HDF-3 (Figure 8.2, Appendix A), was observed to have some 
upward hydraulic gradients during the spring, suggesting that there is some seasonal 
groundwater discharge function.  

To mitigate any impacts from an annual infiltration deficit, the sizing, configuration and location of 
potential Low Impact Development (LID) infiltration practices are to be evaluated and developed 
after site configuration. This is required so that LID implementation will achieve infiltration targets. 
With appropriate designed LIDs, SWM facilities, and Wetland Compensation Area 3 adjacent to 
the Clarkway Drive Tributary, groundwater infiltration should meet post-development targets for 
these wetland features. As such, it is anticipated that no indirect effects associated with 
groundwater contributions to the tributaries and associated wetlands will occur if these mitigative 
measures are designed and implemented appropriately.  
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Changes to groundwater quality would be expected from human activities such as road salting, 
minor fuel and oil leaks, fertilizer application etc. Best management practices should be 
considered when applying salt, fertilizers etc. to minimize their application and limit changes to 
groundwater. Spills and leaks must be contained and remediated as soon as possible to limit 
damage to the environment. 

Provided that groundwater infiltration and best management practices can be achieved as 
predicted, no negative impacts to groundwater on local or significant wetlands are expected. 

8.1.2.4 Surface Water Impacts on Wetlands 

Wetlands in the Study Area are generally hydrologically supported by surface water inputs, as 
due to tight till soils. Seven stream flow stations and two surface water monitoring stations were 
installed by Arcadis to monitor surface water flow under baseflow conditions, and the results were 
detailed in Phase 1 of the CEISMP (Figure A2-10, Appendix A2).  

Based on streamflow monitoring stations, wetland E1 is mostly supported by surface water flow 
from HDF 3. Precipitation and surface water runoff were identified as providing the majority of 
water to wetland A1 (based on stream flow stations), B1, and C1 (based on wetland monitoring 
stations. Stream flow station monitoring data determined that riparian wetlands D1, F1, F2, G1, 
receive some surface water support from the adjacent Clarkway Drive Tributary and ephemeral 
HDFs.  

Potential impacts to surface water contributions due to the proposed land use could include a 
degradation of surface water quality or reduction in water quantity contribution to support the 
health of the wetland systems. 

To mitigate impacts of any quality concerns with surface water runoff into wetland features, end-
of-pipe water quality treatment of stormwater runoff is proposed by Schaeffers to provide 
‘enhanced’ protection of receiving waters that would contribute to wetland hydrology. As identified 
by Schaeffers, minor drainage systems (i.e., storm sewers) will be designed to convey the runoff 
from a 5-year storm event. Major drainage systems (i.e., roads and other surface routes) will 
convey stormwater runoff in excess of the minor system capacity up to the flows generated during 
a 100-year storm event.  

Stormwater management design will also support appropriate water quantity retention and can 
be supported by the LIDs described in Section 4.2. 

Provided that surface water volume and quality contributions to the significant and other wetlands 
are managed as per the proposed stormwater management approaches described in Section 4.1 
and the LID BMPs introduced in Section 4.3, no negative impacts associated with surface water 
runoff are anticipated. 

8.1.2.5 Proposed Wetland Removal and Compensation 

A total of 0.38 ha of other (non-significant) wetlands are proposed for removal to 
accommodate the proposed drainage realignment and Prologis building footprint (Figure 
8.3, Appendix A).  No significant wetlands are proposed for removal. Proposed wetland 
removals include a tableland wetland (Wetland B1; MAS2-1; 0.076 ha) and part of a riparian 
wetland (Wetland C1; MAM2-2; 0.30 ha).   
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The tableland isolated Cattail Mineral Shallow Marsh (Wetland B1; MAS2-1; 0.077ha) is 
dominated by Glaucous Cattail (Typha x glauca) and Narrow-leaved Cattail (Typha angustifolia) 
as well as Reed-canary Grass (Phalaris arundinacea). The riparian Mineral Meadow Marsh 
(Wetland C1; MAM2-2; 0.30 ha) is fed by HDF-3 and is dominated by Reed Canary-Grass.   

These wetland vegetation communities are regionally and locally common and all plant species 
within these wetlands are regionally and locally common except for three locally rare species: 
Peachleaf Willow (Salix amygdaloides) present in rare abundance within MAS2-1 community 
(Wetland B1), and Marsh Seedbox (Ludwigia palustris) and Small Spikerush (Eleocharis palustris) 
occurring occasionally within the MAM2-2 community (Wetland C1). Opportunities for plant 
salvage and transplant within the Humber Station Employment Area NHS are discussed in the 
Phase 3 CEISMP.  

Amphibian breeding habitat was identified within the MAS2-1 community for Northern Leopard 
Frog (Lithobates pipiens), Gray Treefrog (Dryophytes versicolor), and Green Frog (Lithobates 

clamitans). However, species and abundances were not met to qualify as Significant Wildlife 
Habitat (SWH). No calling amphibians or turtles were identified during surveys in the MAM2-2 
community; however, Terrestrial Crayfish (a species of conservation concern) was observed in 
this wetland.  As such, Terrestrial Crayfish SWH compensation will be included as part of the 
overall Wetland 2 compensation efforts immediately east of the existing wetland. Further 
discussion regarding SWH compensation is discussed in Section 8.1.3. 

The proposed wetland removals described above total 0.38 ha will be compensated for within 
Wetland Compensation Areas 1 (0.08 ha) and 2 (0.39 ha). Where feasible, wetland relocation 
(soil salvage) will support the wetland compensation efforts. A summary of the proposed wetland 
compensation location, types, target vegetation communities and total compensation area 
provided is illustrated in Table 8.2 (Appendix B). 

By implementing the above wetland compensation, there are no negative impacts expected 
because of feature removals. Additional details are included in Section 9, and a fulsome restoration 
and enhancement plan is provided in the CEISMP Phase 3 Implementation Plan, Monitoring Plan 
and Adaptive Management Plan.  

8.1.2.6 Wetland Buffers 

It is generally recommended that a 30 m buffer be maintained for significant wetlands to support 
their continued function and maintain water quality (TRCA, 2014; MNRF, 2012). The significant 
wetlands in the Study Area are generally afforded a 30 m buffer. The remaining wetlands within 
the Study Area (A1, B1, C1, and G1) are other (non-significant) wetlands. These features are 
comprised of common and secure plants and wildlife and are afforded a 10 m buffer, as is 
generally recommended best practice (TRCA, 2014). The buffers for significant and other 
wetlands are adequate considering there is generally no existing buffering for these features due 
to ongoing agricultural activities. The wetland buffers are proposed to be planted with native trees 
and shrubs which will provide enhanced protection to these wetlands.  

Some buffer averaging is proposed for Wetland E1 to accommodate the building footprint for the 
Prologis lands. A minor 0.15 ha buffer encroachment is proposed on the east side of the wetland, 
to be compensated for with an additional 0.15 ha of buffer on the west side of the wetland, 
adjacent to the Humber Station Road. The total buffer area will remain the same. The adjusted 
buffer will offer additional protection to Wetland E1 from potential direct and indirect impacts 
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related to Humber Station Road. This includes increasing distance to roadway sediments and 
contaminants such as salt (Watersheds Canada, 2024) and may limit the spread of common 
roadside invasive species towards the wetland (Invasive Species Centre, 2024).  No negative 
impacts to the form and function of Wetland E1 are predicted because of this proposed minor 
buffer encroachment.  

A 10 m buffer will also be applied to Wetland Compensation Areas 2 and 3. Wetland 
Compensation Area 1 is small and narrow, located within the drainage realignment channel, and 
as such a smaller buffer will be required, to be determined at the Draft Plan stage. 

The application of the aforementioned wetland buffers are anticipated to both protect features by 
mitigating any adverse impacts to the features and enhance the existing NHS.  

8.1.2.7 Wetland Water Balance Risk Evaluation 

A wetland water balance risk evaluation (TRCA 2017) was prepared for the Phase 1 CEISMP 
(GEI 2024) to determine the need for and type of feature-based wetland water balance analysis 
for all wetlands in the Study Area, including those associated with watercourses and drainages.  

GEI attended a virtual meeting with TRCA, Arcadis, and Schaeffers on January 26, 2024, 
regarding the results of the Wetland Risk Evaluation, discussed further below. The meeting 
minutes are provided in Appendix G. The consultant team requested to use stormwater 
management modelling to assess the wetlands within the Study Area, of which include both 
retained wetlands within existing riparian channels and created wetlands within riparian channels. 
Post-development, the retained riparian wetlands will receive the same if not more water from 
stormwater outputs. While riparian wetlands vegetation communities may change (i.e., from a 
meadow marsh to a shallow marsh) wetlands will be retained. TRCA acknowledged that they 
supported using stormwater management modeling to both demonstrate that retained riparian 
wetland will be maintained post-development and that created wetlands will be supported in 
riparian channels.  TRCA agreed that Feature-based Water Balance (FBWB) modeling is not 
required for the riparian wetlands. Instead, the consultant team will demonstrate that erosion 
thresholds are not exceeded, and flows are contained within the channel corridor (see 
Section 7.4.2 for more details on erosion thresholds). The flow to the wetland is outlined in the 
Floodplain Analysis Report – Phase 2 (August 2024) provided in Appendix F.  

Modifications to two tableland wetlands are proposed, requiring wetland compensation areas 1 
and 2 (Figure 8.3). These compensation areas are planned within the drainage channel (Wetland 
Compensation Area 1), and within a created extended floodplain (Wetland Compensation Area 2), 
as shown on Figure 8.3. 

Wetland compensation is proposed to occur at a 1:1 ratio, close to the existing wetlands and 
within the NHS, as discussed in previous sections. Because the wetland relocation/compensation 
areas are connected to HDF-3, it is anticipated that the wetlands can be fed with sufficient 
volumes of water required to sustain wetland vegetation.  

Wetland Compensation Area 3 is proposed to compensate for the proposed removal of HDFs 8a, 
8b, 8c, 8c-1, 8d, which provide contributing habitat for Redside Dace. Schaeffers has sized this 
wetland to accommodate the anticipated flows from the drainage areas of these HDFs, and the 
wetland will be fed with clean roof water (Appendix C ). 
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Schaeffers SWM approach is designed to maintain water balance (pre-development infiltration), 
and control peak flows through unitary rates within the SWM ponds. This aims to help stabilize 
water inputs to the riparian wetlands along the Clarkway Drive Tributary, reducing potential 
impacts on their hydrology. See Appendix C for more details on the results of Schaeffers’ 
stormwater management modelling as it applies to confirming expected post-development 
wetland conditions. 

Provided that surface water volume and quality contributions to the wetlands can be managed as 
predicted, utilizing the proposed stormwater management approaches outlined above, negative 
effects associated with surface water runoff are not predicted and no negative impacts to 
significant or non-significant wetlands are expected. 

8.1.3 Significant Wildlife Habitat 

As identified in the Phase 1 CEISMP, candidate and confirmed SWH features were identified 
within the Study Area. The majority of SWH will be protected with appropriate vegetated buffers 
and as such no impacts are anticipated. These include: 

• Candidate Bat Maternity Colonies within a northwestern FOD community and southeast 
FOD7-6 community located in non-participating properties – these will be protected by 
10 m vegetated buffers;  

• Candidate Over-Wintering Turtle Habitat within OA ponds in northwestern FOD 
community, these will be protected within the FOD and its 10 m vegetated buffer; 

• Candidate Seeps and Spring within a northwestern FOD community and southeast  
FOD7-6 community located in non-participating properties – these will be protected by the 
10 m vegetated buffers;  

• Habitat for Species of Conservation Concern including Eastern Wood Peewee (within the 
FOD, protected by a 10 m buffer), Snapping Turtle (within the riparian areas associated 
with the Clarkway Drive tributary;), Monarch (MAM2-10/MAM2-2 and MAS2-1 
communities associated with the Clarkway Drive tributary), and Yellow-banded 
Bumblebee (MAM2-10/MAM2-2 and MAS2-1 communities associated with the Clarkway 
Drive tributary; which are generally buffered by wetland buffers (10 m and 30 m) and 
valleyland buffers (top of bank + 10 m). 

Outside of the aforementioned areas, there are three types of SWH that are located within or 
adjacent to proposed land use changes within the Study Area. 

This includes the SWH for Snapping Turtle and Candidate Amphibian Breeding Habitat (Wetland) 
at the SAS1-1 significant wetland (Wetland E1).  This feature will be protected by a vegetated 
buffer of 30 m in most areas. A small buffer encroachment is being proposed along the eastern 
edge of the 30 m wetland buffer (0.15 ha), but this will be compensated for along the western 
edge closer to Clarkway Drive. The total buffer area will be maintained. This shift to allow for 
additional buffer width adjacent to the road will provide additional benefits to the wetland feature 
and the SWH. The potential benefits of increasing buffer width adjacent to the roadway was 
discussed in Section 3.1.2, including creating additional distance from contaminants and 
sedimentation that may runoff from the road towards the wetland feature. As such, no negative 
impacts are expected as a result of this buffer encroachment and compensation.   
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The small wetland (Wetland C1) next to the FOD8-3 provides Terrestrial Crayfish SWH and is 
proposed for partial removal (0.3 ha) and compensation to accommodate the Prologis Site Plan. 
Terrestrial Crayfish are closely associated with clay substrates and wetlands where groundwater 
is close to the surface.  

There are two recommended options for habitat compensation to support terrestrial crayfish 
repopulation – these methods have been reviewed in previous work conducted by GEI (previously 
Savanta – a GEI company) and Dr. Premek Hamr (Canada’s leading expert on terrestrial crayfish) 
(Savanta, 2019). These options include: 

1. Retain a portion of the original wetland habitat which allows for natural recolonization by 
the terrestrial crayfish; and 

2. Retain headwater contributions and create new habitat downstream from the original 
habitat to allow for contributions from upstream habitat. 

As the proposed removal is only a partial removal, GEI is proposing to follow the first 
recommendation, whereby a portion of the original habitat is retained. The compensation wetland 
will be connected to the retained wetland through the drainage feature realignment.  Dr. Hamr 
suggests that recolonization could occur quite quickly if wetlands are connected to headwater 
features. It is estimated that an adult breeding population could be established within 1-3 years 
once young crayfish have colonized an area.  

The Town of Caledon OP notes that new development within Significant Wildlife Habitat is 
prohibited in accordance with Section 5.7, with the exception of the permitted uses as specified 
in policy 5.7.3.1.2.  To accommodate the life cycle of terrestrial crayfish, habitat removals should 
occur in summer months when terrestrial crayfish burrow deepest into the substrate to limit 
disruption; no removals should occur during spring when terrestrial crayfish are closest to the 
surface. It is also noted that salvage of this species is likely difficult, as such, adherence to these 
habitat timing windows is the recommended approach to protect terrestrial crayfish on site.  

Indirect impacts to terrestrial crayfish SWH (Wetland Compensation Area 2, retained Wetland C1, 
and riparian wetlands along the Clarkway Drive Tributary) could include a reduction in the water 
table from a decrease in groundwater discharge to these wetland features as noted in Section 6 
and Section 8.1.2.  

For the riparian wetlands, associated with Clarkway Drive Tributary, site-specific development 
should consider the design and implementation of Low Impact Development (LID) best 
management practices (BMPs) and SWM ponds 1 and 3 (which are adjacent to the 
Clarkway Drive Tributary), as discussed in Section 4.2. By evaluating LID and SWM design for 
their ability to support groundwater infiltration, as part of the detailed design phase, these 
measures can promote infiltration to help preserve the pre-development groundwater flow regime. 

The retained portion of Wetland C1 and the proposed Compensation Area 2 are generally 
supported by surface water input such as precipitation, runoff and seasonal thaw. The retained 
portion of Wetland C1 will continue to receive some surface water contributions from the realigned 
HDF-3 and seasonal precipitation; any potential deficits can similarly be accounted for through 
LID BMPs, as described in Section 4.2. Fulsome water balance calculations based on 
precipitation alone have been completed for Wetland Compensation Area 2 and are detailed 
further in Phase 3. It is anticipated that this wetland will be supported by local precipitation and, 
should drought conditions occur, the drainage realignment feature could be modified to support 
additional flow to this compensation feature.  
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Additional mitigation related to groundwater and surface water, as it relates to supporting wetland 
hydrology with post-development conditions are detailed in Section 8.1.2. Ultimately, pre-
development ground water infiltration and surface water inputs should be maintained as long as 
post-construction ground water infiltration targets are incorporated into future LID design. If these 
measures are taken, changes to the water table are not expected to have a negative impact on 
the compensation habitat (MNRF, 2014).  

The retained portions of the SWH and the compensation area will be further protected by a 10 m 
buffer. By vegetating this buffer, important foraging habitat can also be created which will be an 
improvement compared to the current agricultural land. The 10 m buffer will also provide 
protection to the wetland and SWH from sedimentation and surface water runoff. Dr. Hamr has 
also noted in previous consultations with GEI (Savanta, 2019) that while the general tolerance of 
these species to disturbances in unknown, these species are often found along roadside ditches 
and ploughed agricultural settings which suggests they may be tolerant to disturbances including 
road salts and pesticides. Based on their potential tolerance, and the feasibility of repopulation, 
the proposed removal and compensation is not expected to have any negative impacts to 
Terrestrial Crayfish SWH. However, feature removals should be avoided during the spring, and 
habitat compensation and mitigation measures described above should be completed. More 
details on wetland and SWH compensation design, management and monitoring will be described 
in Phase 3.  

8.2 Potential Aquatic Impacts  
8.2.1 Direct Fish Habitat  

The Phase 1 CEISMP identified direct fish habitat for warm water species within the 
Clarkway Drive Tributary, located within the valley along the east side of the Study Area. GEI 
completed baseline monitoring of water temperatures for this tributary. With a summer average 
of 25.4 degrees Celsius, which supports the observation of warm water fish species.  

HDF-3 was also identified as direct fish habitat in the Phase 1 CEISMP. This feature had perennial 
flow in 2017, but was dry in June 2022 and May 2023, and supports warmwater fish species. This 
HDF is proposed for realignment, as detailed in Section 9.1.2. The realignment aims to enhance 
aquatic habitat through the inclusion of diverse velocity and depth of flow and improve riparian 
habitat. A more thorough impact assessment related to the realignment of this HDF is discussed 
in Section 8.2.2. 

As part of the NHS, the Clarkway Drive Tributary and realigned HDF-3 will both be protected by 
a warm water fish habitat buffer (15 m, MNR 2010), intended to mitigate negative impacts to water 
quality from adjacent land uses. Buffers with native vegetation can also contribute to bank stability 
and thermal regulation. The Clarkway Drive Tributary will be further protected by the buffers for 
adjacent features including the top of bank buffer (10 m), and significant wetland buffer (30 m) for 
adjacent riparian wetlands.  

Additional potential indirect effects on fish habitat downstream that could occur from the proposed 
development include: 

• Impaired fish habitat and/or negative impacts on aquatic biota (e.g., fish and benthic 
invertebrates), including deteriorated health or mortality, due to erosion and sediment from 
site alteration and development; 
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• Mortality or health impacts due to accidental spills of toxic materials during or post-
construction; 

• Short-term dewatering may be required related to the construction of subsurface utilities;. 
• Alterations in watercourse water balance (e.g., timing and volume of flows) and associated 

negative impacts on fish habitat functions; and 
• Long-term impairment of watercourse quality (including chemical contaminants, 

suspended solids and temperature) due to surface runoff from the proposed development. 

The following mitigative measures should be considered in subsequent development 
applications to prevent or minimize negative effects on fish and fish habitat: 

• Establishment of erosion and sediment control (ESC) measures along the limit of the NHS 
that should be monitored during construction and where deficiencies are identified, ESC 
measures must be repaired immediately to prevent adverse impacts to receiving features; 

• Preparation and implementation of a spill prevention and response plan to prevent or 
minimize the potential for spills of potentially toxic materials during construction; 

• Groundwater mitigation measures, as discussed in Section 3.2.1.1; 
• Surface water quality and quantity impact mitigation measures (SWM and LIDs), as 

discussed in Section 3.2.1.2; and 
• Considerations of fencing and/or thorny barrier plantings should also be contemplated in 

subsequent site plan designs to limit human disturbance. 

8.2.1.1 HDF-3 Realignment 

Portions of HDF-3 are proposed for realignment to accommodate a preferred development layout, 
as shown on Figure 8.3 (Appendix A) that is anticipated to achieve a net benefit for fish habitat. 
The realignment design includes a meandering drainage channel, native riparian vegetation, and 
riparian wetlands to support surface water storage along the feature. This is anticipated to improve 
fish habitat compared to existing conditions (historical straightening, degradation from agricultural 
activities such as ploughing through or up to the feature, as well as the use of fertilizers resulting 
in pollution). As well, the riparian wetlands are anticipated to provide extended baseflow. 

The HDF-3 realignment will result in a net gain of 351 m of fish habitat (removal of 1087 m and 
creation of 1438 m of channel). Planted vegetation surrounding the channel realignment will also 
support with thermal mitigation through shading and improved water quality, helping to mitigate 
potential impacts from the proposed land use changes. Additional detail on the proposed drainage 
realignment design is provided in Section 9.1.2. 

Positive impacts to aquatic habitat are predicted as a result of the creation of the realigned HDF3 
(including wetland habitat compensation/enhancement) compared to existing conditions within 
actively managed agricultural fields.  

8.2.1.2 Surface Water Impacts to Fish Habitat 

Arcadis installed 7 surface water monitoring stations along the Clarkway Drive Tributary, HDF-3, 
and HDF-8 and two were installed in wetlands within the Study Area. Seasonally higher spring 
flows (late April) were observed due to snow melt and higher volume of precipitation compared to 
lower flows in the summer and fall. 
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Baseflow for HDF-3 was observed to be quite low and the feature was dry by late spring in 2022 
and 2023. Baseflow was lowest downstream, suggesting there are upstream factors that could 
be contributing to water loss including a beaver dam observed in September 2023. 

Based on streambed datalogger data for the Clarkway Drive Tributary, this stream likely derives 
flow from surface water runoff during storm events. 

Potential impacts associated with the proposed development include erosion and sedimentation 
due to construction activities on the Subject Lands, and accidental spills during construction. 
A formal Erosion and Sediment Control (ESC) Plan, as well as a spill prevention and response 
plan, will be required to demonstrate that construction activities will not have negative impacts on 
downstream fish habitat.  

Provided that surface water volume and quality contributions to the watercourses, retained HDFs, 
and wetlands can be managed as discussed in Section 4 (Stormwater Management Plan) 
utilizing the proposed stormwater management approaches and mitigation measures outlined 
above, negative impacts to fish habitat associated with surface water are not anticipated. 

8.2.1.3 Groundwater Impacts to Fish Habitat 

As described in Section 6, monitoring work to date suggests that Clarkway Drive Tributary and 
its riparian wetlands have some groundwater discharge contributing to their baseflow. HDF-3 has 
upward gradients in the spring, and likely receives some seasonal groundwater discharge.  

An annual infiltration deficit was determined by Arcadis for the Study Area (Section 6. Given the 
results of the water balance calculations and recommended infiltration, no negative impacts 
associated with groundwater contributions to fish habitat are predicted to occur.  

Changes to groundwater quality would be expected from human activities such as road salting, 
minor fuel and oil leaks, fertilizer application, etc. Best management practices should be 
considered when applying salt, fertilizers etc. to minimize their application and limit changes to 
groundwater. Spills and leaks must be contained and remediated as soon as possible to limit 
damage to the environment. 

Provided that groundwater contributions to the watercourses, retained HDFs, and wetlands can 
be managed as discussed in Section 8 utilizing the proposed infiltration approaches and 
mitigation measures outlined above, negative impacts to fish habitat associated with groundwater 
are not anticipated. 

8.2.2 Indirect Fish Habitat  

The HDFs within the Study Area were generally ephemeral and provide indirect fish habitat, 
except for HDF-3 which had intermittent flow and provided direct fish habitat.  

It is important to acknowledge that as with any guidelines, the HDF Guidelines (CVC and 
TRCA 2014) are intended to have flexibility to best reflect additional considerations regarding the 
site-specific nature of features, such as historical straightening for agricultural purposes, 
impairment related to surrounding active agriculture (i.e., siltation due to ploughing up to the edge 
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of the feature and pollution due to fertilizers), the replication of Redside Dace contributing habitat 
functions, and compatibility with land uses. As such, there are situations where recommendations 
were made for an alternative management recommendation based on site-specific understanding 
of these additional factors. These features are proposed for realignment and/or compensation 
with replication of their functions expected to be achieved through LIDs or natural channel design. 

HDF-3b, 3c, 3e, and 3h were classified as ‘Protection’ whereby these features should be 
maintained and protected from potential development impacts by protecting or enhancing in-situ. 
HDF-3e is comprised of Wetland C1 that is proposed for partial removal and compensation to 
accommodate the Prologis building footprint. Therefore, the southern half of HDF-3e is shown on 
Figure 8.2 as ‘Conservation’, as this portion of the reach is proposed for realignment. 

HDF-3a, 3d, 3g, 3i, 8a1, 8a2 and 8a3 were classified as ‘Conservation’ which allows for features 
and their riparian zone to be maintained, relocated and/ enhanced through drainage feature 
realignment so long as the following are considered: 

• Any lost functions to catchment drainage as a result of stormwater flow diversion, requires 
enhanced lot level controls to restore the original catchment drainage; 

• On-site flows should be replaced or maintained through wetland creation or other 
mitigation measures; 

• Natural channel design techniques should be used to maintain/enhance productivity of the 
reach; and 

• The modified drainage feature must connect downstream. 

The remainder of HDFs are Mitigation. As noted in the HDF Guidelines (CVC and TRCA 2014), 
Mitigation management allows for the replication of the function of the HDF to: 

• Replicate functions by lot level conveyance measures (e.g., vegetated swales) connected 
to the preliminary natural heritage system, as feasible and/or Low Impact Development 
(LID) stormwater options; 

• Replicate on-site flow and outlet flows at the top end of system to maintain feature 
functions; and  

• Specific implementation techniques to replicate functions should be determined at the 
MESP stage and may include LID measures. 

8.2.2.1 Drainage Feature Removal  

Headwater drainage features designated as ‘Mitigation’ are proposed for removal and will have 
their hydrological functions replicated through SWM and LID infrastructure. SWM and LID 
recommendations are detailed in Section 4.2. 

8.2.2.2 Redside Dace Contributing Habitat 

Redside Dace contributing habitat was also identified within the Study Area including the 
Clarkway Drive Tributary and its riparian wetland communities, as well as HDFs, some of which 
are proposed for removal and replication. A discussion on the potential impacts to Redside Dace 
contributing habitat is provided in Section 8.3.1. 
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8.3 Potential Impacts to Species at Risk 

8.3.1 Redside Dace  

Redside Dace contributing habitat occurs within the Clarkway Drive Tributary and its riparian 
wetland communities, and is expected to include HDFs 4a, 8a, 8a1, 8a2, 8a3, 8b, 8c, 8c-2, 8d, 
10a, 11a, 12a, 13a, and 15a (Figure 8.2). The contributing Redside Dace habitat status of 
individual HDFs will be confirmed with MECP during later design stages. 

There are no direct impacts expected to the contributing habitat associated with the 
Clarkway Drive Tributary or its riparian wetlands as they will be protected within the NHS with a 
vegetated buffer.  

The majority of the tableland HDFs are proposed for removal to support the land use plan for the 
Study Area, totaling 2369 m of HDF. These features are negatively impacted from current 
agricultural activity (i.e., siltation due to ploughing through the feature and pollution due to 
fertilizers); they do not provide direct fish habitat and have no in-stream or riparian habitat. These 
HDFs were given an interpreted management recommendation of ‘Mitigation’ and are proposed 
for removal with replication of their functions.  

Other potential impacts to Redside Dace contributing habitat could occur during construction as 
it relates to erosion or sedimentation being conveyed to downstream habitats, and/or accidental 
spills. Unmitigated, this could cause negative effects on fish habitat, mortality and health effects. 

8.3.1.1 Recommended Mitigation/Management Measures 

The RSD contributing habitat functions (provision of baseflow and coarse sediment supply to 
downstream occupied habitat) are proposed to be replicated and enhanced through SWM Ponds 
1 and 3, as well as Wetland Compensation Area 3. As noted by Schaeffers (Section X), SWM 
Ponds 1 and 3 will have extended detention (25 mm event over 48 hours) and are designed to 
deliver enhanced protection by maintaining a permanent pool, achieving an 80% removal of total 
suspended solids (TSS). 

Wetland Compensation Area 3 will consist of a tableland wetland that will be supported by 
precipitation and a roof drain collector system. It will be comprised of two wetland vegetation 
communities: mineral meadow marsh (MAM2) which will flood seasonally and become moist-dry 
later in the growing season and mineral shallow marsh (MAS) where water will be standing most 
of the growing season.  

The MNRF’s Guidance for Development Activities in Redside Dace Protected Habitat (2016) 
provides best management practices to support the design and construction of SWM Ponds, as 
well as wetland features. This guide will be followed throughout the design and construction 
process. 

Post-construction surface water will be conveyed through SWM infrastructure to provide 
enhanced quality control. The proposed SWM infrastructure and LID measures will help reduce 
thermal loading to downstream aquatic habitats. All SWM discharge infrastructure should be 
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designed in accordance with the MNRF’s Guidance for Development Activities in Redside Dace 
Protected Habitat (MNRF, 2016) and the Thermal Mitigation Checklist for Stormwater 
Management Ponds Discharging into Redside Dace Habitat (MNRF, 2014) to minimize negative 
impacts on stream and riparian habitats. SWM Ponds 1 and 3 will have 3 m deep permanent 
pools for thermal mitigation, and additional cooling can be achieved through plantings of native 
trees and shrubs surrounding Wetland Compensation Area 3.  

ESC measures will be used throughout construction, and spill prevention and response measures 
will be implemented to avoid negative effects due to accidental spills during construction. 

Provided the above mitigation and compensation is carried out as recommended, no negative 
impacts to Redside Dace are anticipated. These measures are designed to provide an overall 
benefit to Redside Dace. 

8.3.2 Candidate SAR Bats  

SAR bats may be present within the following forest communities on non-participating lands: FOD 
in the northwest portion and FOD7-6 in the south end. 

There is no setback requirement prescribed by MECP for SAR bats, however the woodland 
features will be protected by a minimum 10 m buffer.  

8.3.2.1 Recommended Mitigation/Management Measures 

While the features that may provide candidate SAR bat habitat are not anticipated to be altered, 
the following are best practices that should be followed to protect SAR bats within the Study Area: 

• Any tree removals within the Study Area should be completed outside of the bat active 
window (approximately April 1 – September 30); and 

• New lighting should be directed away from candidate SAR bat habitat to minimize 
disturbance.  

Provided these mitigation measures are carried out as recommended, no negative impacts on 
candidate SAR bats are anticipated. 

8.3.3 Bank Swallow  

Bank Swallows were observed foraging off-site over the northern significant wetland associated 
with the Clarkway Drive tributary. This wetland habitat extends onto a small portion of the Study 
Area and is protected with a 30 m buffer. 

The preliminary NHS includes marsh wetland vegetation and vegetated buffers and is anticipated 
to continue to contain habitat suitable for flying insects for foraging Bank Swallows.  

Provided these mitigation measures are carried out as recommended, no negative impacts to 
Bank Swallow are anticipated. 
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8.3.4 Barn Swallow  

Barn Swallow nesting habitat occurs in two replacement habitat structures that were installed in 
2017 to mitigate for the removal of structures with Barn Swallow nests, under a Notice of Activity 
with MECP. The replacement habitat structures are located within the preliminary NHS. One 
replacement habitat structure will need to be moved a short distance (approx. 50 m) to 
accommodate the proposed drainage feature realignment but will remain inside the NHS. 

Barn Swallows were observed foraging off-site over the northern significant wetland associated 
with the Clarkway Drive tributary. This wetland habitat extends onto a small portion of the Study 
Area and is protected with a 30 m buffer. 

The preliminary NHS includes marsh wetland vegetation and vegetated buffers and is anticipated 
to continue to contain habitat suitable for flying insects for foraging Barn Swallows.  

Provided these mitigation measures are carried out as recommended, no negative impacts to 
Barn Swallow are anticipated. 

8.3.5 MECP Engagement 

An Information Gathering Form will need to be submitted to the MECP as part of the Draft Plan 
stage to demonstrate how direct and indirect impacts to Endangered and Threatened species will 
be mitigated. It is anticipated that a 17(2)C Overall Benefit Permit will be required for the proposed 
removal and compensation of Redside Dace contributing habitat. 

8.4 Magnitude and Longevity of Impacts to the NHS 

As part of the assessment of impacts on natural heritage features and functions, the magnitude 
(extent of an impact) and longevity (associated with duration of an impact) were also considered 
in each of the above sections. 

Overall, the magnitude of impacts on natural heritage features within the Study Area, including 
Wetlands, Woodlands, SWH, Fish Habitat (direct and indirect), and SAR habitat has been 
assessed as minimal. With the implementation of recommended mitigation measures and 
compensation, there are no negative impacts predicted.  

Similarly, the longevity of impacts will be mitigated through pre-construction, during-construction, 
and post-construction mitigation measures, appropriate monitoring, and adaptive management. 
This will be fully detailed within the Long-Term Monitoring Plan and Comprehensive Management 
Plan, a key deliverable within the Phase 3 CEISMP. 

In general, it is anticipated that most impacts to features and their functions will be mitigated, 
resulting in a minimal impact, or else limited to construction phases with mitigation measures in 
place to minimize the longevity of these impacts.  
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Some examples of efforts to limit the magnitude and longevity of impacts due to land use change 
will include: 

• Erosion and Sediment Controls – these should be established so that sediment is not 
entering wetland features or down-stream watercourses. These measures are intended to 
prevent the release of debris, sediment or deleterious substances which could have long-
term impacts on the aquatic ecosystem. Both magnitude and longevity of potential impacts 
are mitigated in this scenario; and 

• Wetland Ecohydrology Monitoring – as the proposed land use plan requires some wetland 
feature removals, mitigating the magnitude and longevity of the feature removal will be 
reliant on successful implementation of the proposed compensation wetlands. This will 
require developing a post-construction monitoring program that assesses the created 
wetlands’ hydroperiods, water volumes, and wetland vegetation establishment, and 
identifying adaptive management techniques to maintain the created wetlands.  

The examples above are just a subset of methods of reducing magnitude and longevity impacts 
to natural heritage features and functions. By implementing the mitigative measures outlined in 
the previous sections and incorporating the long-term management and adaptive management 
recommendations that will be detailed in Phase 3, it is expected that the NHS will be a robust 
system with adequate protection and restoration to enhance the longevity of retained and 
compensated features and functions. 
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9. Mitigation, Compensation and 
Restoration/Enhancement Opportunities 

The preliminary natural heritage system (NHS), compensation, restoration, and ecological 
enhancements are founded upon a sound technical understanding of the extent and quality of 
natural heritage features and functions observed within the Study Area. The overall goal of the 
proposed Natural Heritage System is to establish a healthy and diverse ecosystem that enhances 
and complements the native vegetation coverage and strengthens its ecological resilience.  

The following environmental targets are being considered through this CEISMP to maintain, 
restore, and enhance existing conditions:   

• Provide natural vegetative cover across the entire created NHS and all NHS buffers; 
• Achieve an overall measurable net gain in native vegetation community type and species 

diversity (flora and fauna); 
• Provide habitat for certain life stages of various bird and small and medium sized mammal 

species; 
• Mitigate removal of wetlands by providing appropriate areas for wetland compensation 

and by increasing ecological functions within created wetland features; 
• Map abundance of Category 1 invasive species (i.e., Rhamnus cathartica, Phragmites 

australis ssp. australis) and Populus alba (Category 2) within retained natural features; 
• Invasive species management (risk) assessment to determine whether it is ecologically, 

socially, and economically viable to manage a given invasive species population; 
• Where invasive species risk assessment identifies invasive management, for a given 

species, carry out invasive management as per Ontario Invasive Plant Council best 
management practices; 

• Explore salvage and transplant of native species within removed features into created 
features and or retained feature buffers, where feasible; 

• Enhance local linkages and connectivity for wildlife movement and gene flow; and 
• Consider best management practices for road crossings to support movement of 

amphibian, reptile, small and medium sized mammals under road crossings. 

The post-development preliminary NHS (Figure 8.3, Appendix A) represents an interconnected 
system of natural features and functions, and the stormwater management strategy incorporates 
numerous LID techniques to support the existing watercourse and wetlands.   

As discussed in Section 8, a key mitigation measure for the protection of features within the NHS 
are buffers or Vegetation Protection Zones (VPZs). These buffer recommendations are made 
based on established best practices, the feature’s form, functions, sensitivity, and location within 
the NHS, as well as the extent and nature of the proposed land use changes. These 
recommended buffers apply to both retained and compensation features within the Study Area. 
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To facilitate the post-development NHS, some feature compensation is required as described in 
Section 8. A high-level discussion of recommendations for these compensation areas is provided 
in the subsequent sections, and additional details are included in the Phase 3 CEISMP. 

9.1 Natural Feature Compensation Requirements 

As discussed previously, to support the Humber Station Employment Area Secondary Plan and 
the Prologis Site Plan a total of 0.38 ha of wetland (inclusive of 0.30 ha of Terrestrial Crayfish 
SWH), 0.34 ha of significant woodland, and 2639 m of HDFs that provide contributing habitat for 
Redside Dace are proposed for removal. Realignment and enhancement of HDF-3 (direct fish 
habitat) is also proposed. 

These features will be compensated on site at a ratio of greater than 1:1 in an aim to replicate 
both form and function within the Study Area. The siting, compensation ratios, and design of these 
features have been established based on the field results characterizing the existing features, 
appropriate collaboration between all disciplines, and adherence with relevant regulations and 
policies that apply to natural heritage features and natural hazards. 

9.1.1 Ecological Offsetting Policy Considerations 

Ecological offsetting is a mitigation strategy that is often considered to achieve a net ecological 
benefit to projects, subject to the approval of the planning authority. This compensation strategy 
quantifies the loss of natural features to provide compensation through habitat re-creation or an 
alternative through a consultation process. Ecological offsetting approaches are typically applied 
as a last resort (after avoidance and mitigation have been considered). In this case, ecological 
offsetting is proposed to achieve additional ecological benefit by meeting and/or exceeding the 
replication requirement. 

As per O. Reg. 41/24, the TRCA no longer has planning jurisdiction over natural heritage features 
and instead regulates natural hazard features only. This includes flood and erosion risks that 
relate to the alteration of rivers, streams, valleys, and wetlands, and consideration of the 
regulation and permitting requirements that will impact these features will be incorporated into the 
feature compensation design. 

The Town of Caledon is responsible for administering the in-force Town of Caledon OP (2018) 
and the Region of Peel’s OP (2022). The Town does not have any ecological offsetting guidance 
available. The Region of Peel OP notes the following policy considerations for ecological 
compensation in Section 2.14.30: 

“Support the appropriate use of ecosystem compensation guidelines by the local 
municipalities and other agencies in accordance with the policies of this Plan subject to 
federal and provincial policy requirements and provided that development or site alteration 
will not result in negative impacts to the natural features or ecological functions of the 
Greenlands System. Where ecosystem compensation is determined to be an acceptable 
mitigation option, it should be applied to achieve a no net loss and if possible, a net gain, in 
natural heritage feature area or function.” 
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TRCA has also developed a ‘Guideline for Determining Ecosystem Compensation’ (TRCA, 2023) 
which highlights best practices for the compensation of features and their functions. This guiding 
document could be considered when finalizing compensation efforts during detailed design. At the 
CEISMP level, to help achieve no net loss in natural heritage feature areas or functions, the post-
development NHS is proposed to have a greater than 1:1 compensation for both wetland and 
woodland removal (Figure 8.3, Appendix A). 

One of the main goals for ecological compensation will be to target a net gain for the natural 
heritage system. This concept is not fully defined within the Town of Caledon OP (2018); however, 
net gain should be measured at “relevant timescales” for the project, recognizing that actions to 
restore and offset actions may lead to short-term adverse effects before it is achieved 
(IUCN, 2021). The TRCA’s compensation guidelines Section 1.3 also notes: 

“Compensation outcomes should strive to fully replace the same level of lost 
ecosystem structure and function in proximity to where the loss occurs and, where 
possible, achieve an overall gain.” 

The following sections outline high-level natural feature compensation considerations for the 
wetland, woodland, and SWH habitat removal, as well as drainage feature realignment, with 
details on how the principles of net gain will be achieved by providing ecosystem structure and 
function. Natural feature compensation requirements should be further reviewed at later design 
stages based on the final channel realignment design and Site Plan Application. 

More detailed restoration, and monitoring and adaptive management plans are included in the 
Phase 3 CEISMP. 

9.1.2 Drainage Feature Realignment Design 
 
To maintain and enhance the detention and retention functions with regards to flow and sediment, 
natural feature enhancement design for headwater drainage feature realignment (HDF-3) needs 
to provide connection to the floodplain, as well as diversity in channel and floodplain morphology. 
Therefore, the primary design objectives are to restore the physical form of the channel, improve 
the function of the channel and its interaction with the floodplain, enhance aquatic habitat through 
the inclusion of diverse velocity and depth of flow, improve riparian habitat, and mitigate potential 
erosion hazards to the development as well as lands downstream.  

9.1.2.1 Bankfull Channel 

The design creates a riffle-pool morphology, which is intended to provide enhancements to 
aquatic habitat. Dimensions for the riffles and pools were governed by the bankfull discharge. The 
bankfull discharge is the flow that reaches the transition between the channel and its floodplain 
(Leopold et al. 1964) and is significant because it is the flow at which the channel is the most 
effective at moving sediment, forming or removing bars, forming or changing bends and 
meanders, and generally doing work that results in the shaping of the channel (Dunne & Leopold 
1978).  Typically, the recurrence interval/frequency of the bank forming flow event is typically that 
of the spring freshet, or 1-2-years recurrence.  
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The proposed realignment flows between several wetlands, including retained features and new 
features integrated into the realignment design. As such, reach breaks were placed at each 
wetland, resulting in the delineation of three separate reaches. Reach 1 is the most upstream 
(northern) reach, just downstream of the Healey Road crossing, while Reach 3 is the most 
downstream (southern) reach, just upstream of the Humber Station Road crossing.  

There are several methods to determine an appropriate bankfull discharge, including through a 
survey of a ‘reference reach’, based on field indicators of bankfull geometry.  However, due to the 
lack of channel definition, back-calculation of bankfull discharge through a reference reach could 
not be completed. Therefore, the bankfull discharge was calculated through hydrological 
modelling completed by Schaeffers (Appendix E). Table 9.1, (Appendix B), summarizes the 
modelled flow through the system, where Station 1002 is located within Reach 1 and 2, while 
Station 991 is located within Reach 3. The design bankfull discharge was assumed to be 
approximately equal to two-thirds of the 2-year flow (0.27 m3/s in Reaches 1 and 2, and 0.37 m3/s 
in Reach 3), and therefore equal to 0.18 m3/s in Reaches 1 and 2 and 0.25 m3/s in Reach 3.  

Proposed riffle and pool geometries are provided in Table 9.2 (Appendix B). The channel was 
sized by iteratively adjusting the dimensions, until the bankfull flow could be accommodated within 
the channel. Reach 1, located upstream of the first wetland, had an overall gradient of 0.2%, 
Reach 2, between the two wetlands, had an overall gradient of 0.35%, and Reach 3, immediately 
downstream of the second wetland, had an overall gradient of 0.73%. Average riffle gradients for 
Reaches 1, 2, and 3 are 2.0%, 3.0%, and 4.0%. The modelled values for the riffles provide a 
prediction of the channel capacity.  

9.1.2.2 Substrate Sizing 

The substrate in the channel was sized based on the proposed hydraulics (i.e., velocity and shear 
stress) within the typical channel cross sections.  A range of methods were used to determine the 
appropriate grain size, using both the anticipated velocity and shear stress and included a factor 
of safety, where appropriate. 

It should be noted that, during typical flows, riffles will not be flowing at bankfull depth due to their 
relatively high gradient. At bankfull flow, depths will ‘drown’ the riffles, negating the effects of the 
steeper slope. As such, the empirical relations used to size substrate significantly oversize the 
substrate in riffles. Nonetheless, the substrate in the riffles was sized to provide stability and limit 
entrainment at more frequent flows, and consist of the following gradation: D100 = 100 mm,  
D90 = 85 mm D84 = 75 mm, D50 = 50 mm, and D16 = 35 mm, and D10 = 30 mm.  Pools are proposed 
to consist of finer materials with an equal mix of granular ‘b’ and existing materials.   

9.1.2.3 Bioengineering Treatments 

The proposed channel includes the following bioengineering treatments on the outside bend of 
some meanders to mitigate the erosion hazard, while also providing habitat enhancements. 
Specifically, brush mattresses are proposed, which consists of a layer of live cuttings placed flat 
against the sloped face of the bank. The branches provide immediate protection from parallel 
streamflow, and as the cuttings establish, they provide additional reinforcement to the soil.  
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9.1.2.4 Channel Realignment Wetland Enhancements 

As noted above, as part of the drainage feature realignment design, the channel will include the 
creation of 0.58 ha of riparian wetland habitat. These riparian wetlands will be located along the 
length of the drainage feature and will include a variety of wetland vegetation communities 
including Willow Thicket Mineral Swamp (SWT2-2, Cattail Shallow Marsh (MAS2-1), and Mineral 
Meadow Marsh (MAM2). These wetlands are expected to be hydrologically supported by 
precipitation and their proximity to the realigned drainage feature.   

9.1.2.5 Ecological Net Gain 

In total, this realignment will result in a net gain of 351 m of length and 0.58 ha of floodplain 
wetlands added to HDF-3 providing additional capacity for flow control, recharge, storage, 
sediment control, and water quality improvements. This is expected to have a positive impact on 
direct fish habitat, overall biodiversity and provide general benefits to water quality and quantity 
downstream.  

As well, the naturalization of the area adjacent to the feature banks and integration of wetland 
communities will provide enhancements to the adjacent terrestrial environment, by providing 
habitat and foraging areas, and will also provide shade for thermal mitigation. 

Overall, it is anticipated that the natural heritage system will be improved by enhanced water 
quality, quantity, and thermal conditions as compared to the current conditions of HDF-3 
(frequently disturbed by agricultural practices). In the long-term, biodiversity of HDF-3 should be 
improved as a result of the feature design and naturalization. 

9.1.3 Wetland Compensation 
 
The majority of wetland features within the Study Area will be retained in-place and buffered with 
either a 10 m or 30 m buffer, as noted in Section 8.1.2. To facilitate the proposed land use plan 
and Prologis site plan, 0.38 ha of wetland is proposed for removal. 

Three wetland compensation areas are proposed (Figure 8.3, Appendix A): Wetland 
Compensation Area 1 (within the HDF-3 realignment; 0.077 ha) for the removal of Wetland B1 
(0.076 ha); Wetland Compensation Area 2 (within the extended floodplain next to FOD3-8; 
0.39 ha) for Wetland C1 removal (0.30 ha); and Wetland Compensation Area 3 (south end of 
HDF-8; 0.35 ha) to compensate for the removal of Redside Dace contributing habitat HDFs.  

This provides for a greater than 1:1 compensation ratio (Figure 8.3, Appendix A). The total 
wetland creation, including the riparian wetland creation (0.58 ha) for the HDF-3 realignment, is 
1.40 ha, which is a net gain of 1.02 ha. Compensation details for all wetlands are found in 
Table 8.2, (Appendix B).  

Wetland compensation areas will be constructed in close proximity to removal locations, as is 
recommended for feature removal offsetting and compensation. As confirmed in Section 8.1.2, it 
is expected that all three compensation wetlands can be fed with sufficient volumes of clean water 
required to sustain a range of water depths and proposed wetland vegetation community types.  
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9.1.3.1 Ecological Net Gain 

The goal of the wetland compensation design will be to achieve a net gain in overall function of 
the community compared to existing conditions in the Study Area. As noted, the proposed 
ecological compensation will provide a greater than 1:1 replacement for proposed wetland and 
SWH removals and will also add additional wetland communities to the Study Area through the 
RSD contributing habitat compensation wetland compensation design and additional wetland 
creation associated with the drainage feature realignment. This design, detailed in the Phase 3 
CEISMP, is intended to include wildlife enhancements including the creation of breeding 
amphibian habitat for Northern Leopard Frog, Gray Treefrog, Green Frog, and Terrestrial Crayfish 
habitat.  

Compensation areas will provide an increase in native vegetation community types and species 
diversity through restoration plantings and will improve the overall NHS linkage between retained 
and compensation features within the Study Area. As such, there is expected to be a net gain in 
both total wetland feature area and wetland function. In total, there will be a 1.02 ha net gain in 
total wetland area within the Study Area. 

More detailed information on design, water availability, vegetation community targets, and 
implementation for these compensation areas are further described in the Phase 3 CEISMP. 

9.1.4 Redside Dace Contributing Habitat Compensation and Enhancements 
 
Wetland Compensation Area 3 (Figure 8.3) will be designed to replicate the functions HDFs 8a, 
8b, 8c, 8c-1, 8d, which provide contributing habitat for Redside Dace. These HDFs are impaired 
due to agricultural practices such as ploughing through the features, causing siltation of water, 
and use of fertilizers resulting in pollution. As such, the creation of the compensation wetland area 
is expected to be a considerable benefit to contributing habitat for Redside Dace. This 
compensation area will be fed by clean roof water to achieve the volume of water input required 
as determined through the water balance assessment (Section 8.1.2). The wetland is anticipated 
to act as filtering system, improving water quality by removing sediment and pollutants from 
water. The wetland will also outlet to alluvium deposits that will help supply coarse sediment to 
downstream habitat, and the surrounding area will be planted with native trees and shrubs to 
provide shade for thermal mitigation. 

SWM Ponds 1 and 3 (Figure 8.3, Appendix A) will replicate the functions of HDFs 4a,10a, 11a, 
12a, 13a, and 15a, which provide contributing habitat for Redside Dace. These HDFs are also 
impaired due to currently active agricultural practices. SWM Ponds 1 and 3 will discharge to the 
Clarkway Drive Tributary, deliver enhanced protection (80% removal of TSS), and have 3 m deep 
permanent pools for thermal mitigation. These SWM ponds will outlet to alluvium deposits that 
will help supply coarse sediment to downstream habitat.  

Wetland Compensation Area 3 and SWM Ponds 1 and 3 will follow the guidelines set out in the 
Guidance for development activities in the Redside Dace Development Guidance (MNRF, 2016) 
and Thermal Mitigation Checklist for Stormwater Management Ponds Discharging into Redside 
Dace Habitat (MNRF, 2014). 
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9.1.4.1 Ecological Net Gain 

The proposed wetland compensation area for the removal of Redside Dace contributing habitat, 
and design of SWM Ponds 1 and 3, is anticipated to be a considerable improvement compared 
to the existing conditions of the ploughed HDFs that are expected to be polluted due to fertilization. 

Anticipated net gains for Redside Dace include extended baseflow, improved water quality, 
thermal mitigation, and provision of coarse sediment supply to downstream habitat.  

9.1.5 Woodland Compensation 
 
The proposed woodland removal (Woodland 2) required to facilitate the Prologis site plan is 
0.34 ha, with a proposed woodland compensation of 0.35 ha (Figure 8.3, Appendix A), providing 
for a greater than 1:1 compensation ratio. This removal has been contemplated in the proposed 
Humber Station Employment Area Secondary Plan Area Policy 7.16.7.3, submitted as part of this 
OPA. The woodland compensation discussed in this section is dependent on the implementation 
of this policy to permit minor modifications (encroachment/removal and appropriate 
compensation) to Woodland Core Areas, as per an Environmental Management Plan. 

The woodland compensation area is planned to surround Wetland Compensation Area 2, which 
will provide enhanced connectivity between the retained woodland feature, Wetland 
Compensation Area 2, and the Clarkway Drive Tributary valley. A lowland (fresh-moist) woodland 
community is planned for the compensation area to allow for accurate replication of woodland 
community type proposed for removal (FOD8-3).   

9.1.5.1 Ecological Net Gain 

The proposed removal of Woodland 2, which is designated a significant woodland and meets the 
criteria for Core Woodland Area under the Town of Caledon OP (2018), is comprised of FOD8-3, 
CUT1-7 and some interior cultural meadow (CUM1-1). The rationale for this removal as it relates 
to magnitude, invasive species control, and overall net-gain is described in Section 8.1.1.1. In 
general, the total amount of native woodland removal is relatively minor (0.07 ha), while the 
remaining removals include cultural meadow (0.06 ha) and Buckthorn thicket CUT1-7 (0.21 ha). 
The removal of the CUT1-7 community as part of this post-development NHS will provide some 
invasive species management to the retained feature. Additional invasive species management 
will also be recommended through the Phase 3 CIESMP and EMP as indicated in the proposed 
Humber Station Employment Area Secondary Plan Area Policy 7.16.7.3. The proposed 
compensation plan provides woodland compensation to the east of the FOD8-3 to provide 
improved ecological connectivity to the NHS associated with the valley surrounding the 
Clarkway Drive Tributary (Figure 8.3, Appendix A). 

The proposed woodland compensation is anticipated to provide a net benefit to the overall natural 
heritage system by providing an increase in native woodland vegetation, invasive species 
management, and increasing connectivity between natural features.  



 

GEI Consultants Canada Ltd.  69 

9.1.6 Species of Conservation Concern Habitat Compensation 
 
The small wetland (Wetland C1; Figure 8.3) next to the FOD8-3 provides Terrestrial Crayfish 
SWH and is proposed for partial removal (0.30 ha) and compensation to accommodate the 
Prologis Site Plan. As noted in Section 8.1.3; by retaining a portion of Wetland C1 and 
compensating SWH removal through Wetland Compensation Area 2 and connecting to the HDF, 
young crayfish will have the ability to move to available wetland habitat where a breeding 
population has potential to establish within 2-3 years (Savanta, 2019). This compensation protocol 
is based on consultative discussions with Dr. Premek Hamr, a leading expert in the terrestrial 
crayfish field (Savanta, 2019).  

9.1.6.1 Ecological Net Gain 

In total, 0.30 ha of Wetland C1, which was characterized as Terrestrial Crayfish SWH, is proposed 
for removal. A total of 0.39 ha of habitat compensation area is proposed in Compensation 
Wetland 2, adjacent to the retained portions of this SWH feature. Overall, there will be a net gain 
of 0.09 ha of appropriate terrestrial crayfish habitat. This wetland compensation area will be 
hydrologically connected to the enhanced HDF-3 realignment, ensuring continued connectivity 
between the retained and compensation habitat. 

The retained portions of the SWH and the compensation area will be further protected by a 
minimum 10 m buffer that will be planted with native trees and shrubs. This naturalization aims to 
provide important foraging habitat which is anticipated to be an improvement to the current 
agricultural areas adjacent to the SWH area. The vegetated buffer is expected to provide 
protection to the wetland and SWH from sedimentation and surface water runoff. 

More details on this habitat compensation, detailed wetland compensation design, management 
and monitoring are explored in Phase 3.  

9.2 Policy Conformity 

One of the goals of the CEISMP is to address the proposed land use changes in the context of 
applicable planning policies and to clearly identify how requirements are met or exceeded. The 
following is a summary linking the conclusions of the above impact assessment to conformity with 
land use plans and applicable policies, including the PPS, provincial legislation, Regional and 
Local Municipal Official Plans, and federal legislation. Overall, this CEISMP addresses alignment, 
conformity and consistency with the following policies: 

9.2.1.1 Fisheries Act, 1985 

The Fisheries Act prohibits the death of fish by means other than fishing (subsection 34.4 (1)) and 
the harmful alteration, disruption or destruction of fish habitat (HADD; subsection 35. (1)). A HADD 
is defined under the Fisheries Act as “any temporary or permanent change to fish habitat that 
directly or indirectly impairs the habitat’s capacity to support one or more life processes” 
(DFO 2019). 
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The Clarkway Drive Tributary and HDF-3 provide direct fish habitat. The Clarkway Drive Tributary, 
its associated riparian communities, and HDF-8 provide contributing habitat for Redside Dace. All 
direct fish habitat is anticipated to be protected or enhanced. No negative impacts are expected 
to fish habitat as the Clarkway Drive Tributary and associated riparian wetlands will all be 
maintained with riparian buffers (15 m for fish habitat, 30 m for significant wetlands, 10 m for non-
significant wetlands). HDF-3 will be realigned and enhanced to provide improved aquatic habitat 
conditions for fish species (Section 9.1.2).  

Some HDFs that provide indirect fish habitat, including Redside Dace contributing habitat, are 
proposed for removal. The functions of these features will be replicated through Schaeffers’ SWM 
strategy, as well as through a wetland compensation area. Any potential impacts to fish habitat 
will be mitigated through the measures discussed in Section 8.2.1.  

9.2.1.2 Migratory Birds Convention Act, 1994  

The federal Migratory Birds Convention Act prohibits the killing, capturing, injuring, taking or 
disturbing of migratory birds (including eggs) or the damaging, destroying, removing or disturbing 
of nests. Tree removals should be undertaken outside of the core breeding period, which is 
approximately April 1 to August 31. In rare circumstances where this window cannot be avoided, 
a nest search is recommended, and a buffer will be marked off surrounding any active nests that 
must be maintained until activity in the nest has ceased. The Migratory Birds Convention Act 
applies at all times, even outside of the peak breeding period. 

9.2.1.3 Federal Species at Risk Act (2002) and Provincial Endangered Species Act (2007) 

Bank Swallow (federally and provincially listed) was observed foraging off-site, east of the Study 
Area over the north riparian Significant Wetland surrounding the Clarkway Drive Tributary; this 
habitat extends onto a small portion of the east end of the Study Area. No land use changes are 
proposed in these areas, and they are to be protected as part of the proposed NHS, with a 30 m 
Significant Wetland buffer.  

SAR bats (federally and provincially listed) may be present within non-participating properties 
where appropriate woodland habitat exists; no land use changes are proposed in these areas, 
and they are to be protected as part of the proposed NHS with a 10m woodland buffer.  

Redside Dace (federally and provincially listed) contributing habitat was identified in the Study 
Area for the Clarkway Drive Tributary, its riparian wetlands, as well as HDFs. The Clarkway Drive 
Tributary and associated wetlands will be protected within the NHS that includes feature buffers. 
Some of the HDFs are proposed for removal, replication, and enhancements, as described in 
Section 8.2.2.  

For all future site-specific development, additional efforts may be required to demonstrate 
compliance with the Species at Risk Act and Endangered Species Act. It is anticipated that a 
17(2)C Overall Benefit Permit will be required for the proposed removal and replication of HDFs 
that are Redside Dace contributing habitat. 
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9.2.1.4 Provincial Policy Statement (PPS, 2024) 

The Provincial Policy Statement (2024) is the guiding document providing policy direction on 
matters of Provincial interest related to land use and development. Section 3(5) of the Planning 

Act requires that all decisions that affect planning matters be consistent with the PPS, which is 
issued under the Act. The following PPS features were identified and considered in the Study 
Area: Habitat for Threatened and Endangered Species (Section 8.3), Significant Wetlands 
(Section 8.1.2), Significant Woodlands (Section 8.1.1), SWH (Section 8.1.3) and Fish Habitat 
(Section 8.2.1). As described in these sections, provided the recommended mitigation, SWM 
strategy, and compensation are achieved, no negative impacts to these features are anticipated. 
The preliminary NHS is expected to meet the intent of the policies of the PPS. 

It should be noted that the PPS has gone through a recent update. As of October 20th, 2024, the 
new 2024 Provincial Policy Statement is in effect.  

9.2.1.5 Ontario Regulation 41/24: Prohibited Activities, Exemptions and Permits 

O. Reg. 41/24 allows Conservation Authorities to implement Section 28 Conservation Authorities 

Act, 1990 (amended 2024), which states under Section 28(1) that:  

28 (1) No person shall carry on the following activities, or permit another person to carry on the 

following activities, in the area of jurisdiction of an authority:  

1. Activities to straighten, change, divert or interfere in any way with the existing channel of a 
river, creek, stream or watercourse or to change or interfere in any way with a wetland.  

2. Development activities in areas that are within the authority’s area of jurisdiction and are,  
i. hazardous lands,  
ii. wetlands,  
iii.  river or stream valleys the limits of which shall be determined in accordance with the 
regulations,  
iv. areas that are adjacent or close to the shoreline of the Great Lakes-St. Lawrence River 
System or to an inland lake and that may be affected by flooding, erosion or dynamic beach 
hazards, such areas to be further determined or specified in accordance with the 
regulations, or v. other areas in which development should be prohibited or regulated, as 
may be determined by the regulations. 2017, c. 23, Sched. 4, s. 25.  

Pursuant to O. Reg. 41/24, any interference with or development in or on areas stated in the 
Conservation Authorities Act (e.g., hazardous lands, wetlands, river or stream valleys) requires 
permission from the Conservation Authority. The Conservation Authority may issue permits under 
Section 28.1 and may attach conditions on the permits per Section 9(1) of the Regulation. 

The land use plan and post-development NHS will be in alignment with this regulation; no 
significant wetlands or watercourses will be impacted. Permits will be required from the 
Conservation Authority (TRCA) to facilitate the alteration and compensation of the regulated 
wetlands within the Study Area. 
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9.2.1.6 Region of Peel Official Plan (2022) 

Region of Peel’s OP (RPOP) outlines policies to guide growth and development in the Region. 
The Regional Greenlands System is based on natural heritage features and areas and the 
linkages among them. 

As per Section 2.14 of the RPOP, development and site alteration is not permitted in Core Areas, 
however refinements to the Greenlands System may be permitted through an approved 
development plan as per Section 2.14.10. Greenland System features are shown in Schedule C-1 
(”Greenlands System”) and Figure 7 (“Regional Greenlands System- Core Areas, Natural Areas 
and Corridors and Potential Natural Areas and Corridors”).  

In general, it would be expected that any impact shall be mitigated through restoration and 
enhancement or compensation. 

The Clarkway Drive Tributary, the northern woodlot and pond associated with HDF-3 are identified 
as part of the Greenlands System as per Schedule C-1 (“Greenlands System”).  

Further, the Clarkway Drive Tributary is designated as Core Areas of the Greenlands System and 
Natural Areas and Corridors (NAC) while the northern woodlot is shown as NAC as per Figure 7 
(“Regional Greenlands System- Core Areas, Natural Areas and Corridors and Potential Natural 
Areas and Corridors”). The northern portion of the Clarkway Drive Tributary and the pond 
associated with HDF-3 are identified as Potential Natural Areas and Corridors (PNAC). 

Section 2.14.39(b) directs local municipalities to not permit development or site alteration within 
or adjacent to Natural Areas and Corridors and Potential Natural Areas and Corridors unless it is 
demonstrated that there will be no negative impacts on the natural features or on their ecological 
functions.  

These features have all been delineated and assessed by GEI through the CEISMP process. This 
CEISMP has evaluated the ecological form and functions of Core Areas, NACs, and PNACs and 
determined that all impacts will be mitigated such as buffering, erosion control, restoration and 
enhancement or compensation as outlined in this report. 

9.2.1.7 Caledon Official Plan (2018) 

To implement new secondary plans, an official plan amendment (OPA) is required to the 
Town of Caledon Official Plan. Secondary plans require a subwatershed study or comprehensive 
environmental impact study and management plan (CEISMP) prepared in accordance with an 
approved terms of reference. 

The CEISMP should include a consideration of cumulative environmental impacts from existing 
and planned development and considerations that avoid or minimize impacts, strategies to meet 
environment targets and objectives to protect, improve, restore and enhance the natural 
environment system (Section 5.5.9.2). 

This CEISMP has identified existing conditions within the Study Area and has evaluated the 
impacts of the proposed land use concept on the existing system while providing mitigative and 
enhancement opportunities to improve the overall NES.  
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Within the Study Area, the following features of the Town of Caledon’s Ecosystem Framework for 
Environmental Protection Areas (EPAs) were identified: 

Natural Core Areas: 
• Significant Woodlands (Northwestern FOD community and FOD8-3 community);  
• Significant Wetlands associated with Clarkway Drive Tributary (MAS2/MAM2, MAM2-

2/MAM2-10, MAS2 and MAM2-2/MAM2-10, MAS2-1); 
• Significant Wetlands (SWT2-2, SAS1-1); 
• Candidate Habitats of Endangered Species (bat SAR; northwestern FOD community, 

southern FOD7-6 community); 
• SWH: 

o Seasonal Concentration Areas of Animals (Candidate Bat Maternity Colonies within 
FOD habitats; Candidate Over-Wintering Turtle Habitat within pond in northwestern 
FOD community); 

o Specialized Wildlife Habitat (Candidate Seeps and Spring; Candidate Amphibian 
Breeding Habitat (Wetland) within pond associated with Humber Station Road); and 

o Species of Conservation Concern (Terrestrial Crayfish, Snapping Turtle, Eastern 
Wood Peewee, Monarch, and Yellow-banded Bumblebee). 

Natural Corridors: 
• Valley and Stream Corridor (Clarkway Drive Tributary). 

Supporting Natural Systems: 
• Other woodlands (southern FOD7-6 community); and 
• All other wetlands. 

Through this CEISMP, a fulsome impact assessment has been completed and determined that 
there are no negative impacts anticipated to the features listed above. Any impacts to features, 
including Woodland 2 (a core woodland area) and Terrestrial Crayfish SWH will be compensated 
for/replicated and enhanced in the post-development NHS. 

Within the Natural Environment System, the Town of Caledon includes all Natural Core Areas 
and Natural Corridors as part of the Environmental Policy Area (EPA) designation. New 
development is generally prohibited within the EPA designation, except for the uses permitted in 
Section 5.7.3.12 which include the following: 

“The uses permitted in EPA shall be limited to: legally existing residential and agricultural uses; 
a building permit on a vacant existing lot of record; portions of new lots; activities permitted 
through approved Forest Management and Environmental Management Plans; limited 
extractive industrial; non-intensive recreation; and, essential infrastructure.” 

To support the modifications to the Core Woodland, the Humber Station Employment Area 
Secondary Plan policies have been refined to include the following provision: 
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7.16.7.3. The limits of wetlands, woodlands, and stream corridors within the Secondary Plan 

Area are established through the recommendations of the CEISMP and form the basis for 

the Environmental Policy Area designation. The recommendations of the CEISMP may 

include minor modifications (i.e. encroachment/removal and appropriate compensation) of 

Woodland Core Areas, which may be permitted through an approved Environmental 

Management Plan (in accordance with 5.7.3.1.2). Development and site alteration will not 

be permitted within this designation except as set out in the CEISMP. 

It is assumed that upon approval of the secondary plan policies submitted as part of the OPA for 
this Secondary Plan area, that the post-development NHS can proceed to include minor 
compensation and enhancement of the Core Areas, as addressed in this CEISMP and through 
the delivery of an EMP.  

https://url.us.m.mimecastprotect.com/s/IwhSC5ywZ8cR94zvfOh9FkuX-z?domain=7.16.7.3
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10. Conclusions and Recommendations 

This Phase 2 CEISMP Analysis, Impact Assessment, and Mitigation report provides support to 
the Humber Station Employment Area Secondary Plan on a range of environmental and 
engineering matters. It outlines existing conditions relating to surface water, groundwater, 
terrestrial and aquatic resources, defines the preliminary NHS, and assesses and recommends 
stormwater management, site grading, water and wastewater servicing requirements. This 
Phase 2 CEISMP report also identifies potential impacts and mitigative measures, such as 
conceptual design requirements for stormwater management ponds, LID measures, site grading, 
management of headwater drainage features, wetland water balance, wetland and floodplain 
storage replication and other restoration/enhancement recommendations.  

A detailed summary of Phase 2 CEISMP findings and conclusions is provided in the Executive 
Summary at the start of this report. 

The next and final phase of the CEISMP (Phase 3) provides an implementation plan, monitoring 
plan, and adaptive management plan based on the findings from this Phase 2 report. Phase 3 
focuses on providing a detailed restoration plan for the preliminary Natural Heritage System, 
including retained natural feature buffers, compensation feature (woodland, wetland, drainage 
channel realignment) design and stormwater management pond outfall design. NHS phasing 
considerations are addressed from a planning, ecology, geotechnical and engineering 
perspective for conformity with policies and best management practices by discipline. Finally, the 
Phase 3 CEISMP includes a comprehensive monitoring and adaptive management plan, from 
pre-development throughout construction and post-development until assumption.  
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Figure 8.1
Observed Natural Heritage
Features - Terrestrial

Study Area

120 m Adjacent Lands

Participating Properties

Non-participating Properties

Watercourse/Drainage

Significant Woodland

Significant Wetland (GEI Consultants Ltd.)

Unevaluated/Assumed Significant Wetland (GEI Consultants Ltd.)

[¶ Snapping Turtle Observation

!H( Terrestrial Crayfish Chimney Observation

!! Replacement Habitat Structure for Barn Swallow

Top of Bank Estimate Based on LiDAR (GEI)

Top of Stable Slope (GEI)

Unconfined Meanderbelt (GEI)

Creek Bank (Staked on October 19, 2021 by TRCA and GEI)

Dripline (Staked on October 19, 2021 by TRCA and GEI)

Hydrologic Edge of Wetland (Staked on October 19, 2021 by TRCA and GEI)

Top of Bank (Staked on October 19, 2021 by TRCA and GEI)

Wetland (Staked on October 19, 2021 by TRCA and GEI)

Terrestrial Crayfish Significant Wildlife Habitat

Monarch Butterfly Significant Wildlife Habitat
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Candidate Seeps and Springs Significant Wildlife Habitat
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! ! ! Candidate Habitat for Species at Risk Bats

Candidate Turtle Over-Wintering Habitat Significant Wildlife Habitat

Candidate Amphibian Breeding Habitat (Wetland) Significant Wildlife Habitat

Feature Proposed for Realignment

*Not included in Southern Ontario ELC Field Guide.

NOTES:

1. Coordinate System: NAD 1983 UTM Zone 17N.

2. Base features produced under license with the Ontario Ministry of Natural Resources and Forestry © Queen's

Printer for Ontario, 2024.

3. Orthoimagery © First Base Solutions, 2024.  Imagery taken in 2022.
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Orthoimagery: First Base Solutions, 2023.  Imagery taken in 2022.
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Figure 8.2
Observed Natural Heritage
Features - Aquatic
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Conservation - Non-participating Ownership

Protection - Non-participating Ownership

Mitigation - Non-participating Ownership

*Not included in Southern Ontario ELC Field Guide.

NOTES:

1. Coordinate System: NAD 1983 UTM Zone 17N.

2. Base features produced under license with the Ontario Ministry of Natural Resources and Forestry © Queen's

Printer for Ontario, 2024.

3. Orthoimagery © First Base Solutions, 2024.  Imagery taken in 2022.
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Orthoimagery: First Base Solutions, 2023.  Imagery taken in 2022.
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Orthoimagery: First Base Solutions, 2023.  Imagery taken in 2021.
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Figure 8.3
Preliminary Natural Heritage System
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Humber Station Phase 2 CEISMP, Town of Caledon, ON
Table 4.1: Low-Impact Development Technology Benefits

Increase 
Evaporation / 

Evapotranspiration

Increase 
Infiltration 
Potential

Increase 
Travel Time

Disconnect 
Imperviousness

Decrease 
Runoff Volume

Improve 
Water 
Quality

Decrease 
Peak Flows

Canopy Cover √ √ √ √

Enhanced 
Vegetation √ √ √ √ √

Bioretention 
Swales √ √ √ √ √ √ √

Bioretention 
Cells / Rain 

Gardens
√ √ √ √ √ √ √

Tree Box 
Filters √ √ √ √ √ √ √

Rear Yard 
Grassed 
Swales

√ √ √ √ √ √

Roadside 
Swales √ √ √ √ √ √

Vegetated 
Filters / Buffer 

Strips
√ √ √ √ √ √ √

Lot Level 
Depressions √ √ √ √ √ √

Direct Roof 
Leaders to 
Pervious 

Areas

√ √ √ √ √ √ √

Direct Roof 
Runoff to 

Soak-away 
Pits

√ √ √ √ √ √

Constructed 
Infiltration 
Facilities

√ √ √ √ √ √

Pervious Pipe 
Systems √ √ √ √ √ √

Pervious 
Catchbasins √ √ √ √ √ √

Roof Storage √ √ √
Green Roofs √ √ √ √ √
Parking Lot 

Storage √ √ √

Superpipes √ √
Reduced Lot 

Grading √ √ √ √ √

Increased 
Topsoil Depth √ √ √ √ √ √

Soil 
Amendments √ √ √ √ √ √

Permeable 
Pavers √ √ √ √ √ √

Porous 
Asphalt 

Pavement
√ √ √ √ √ √

Rain Barrels 
(garden) √ √ √ √

Cisterns 
(irrigation) √ √ √ √

LID Measures

Potential Benefits



Humber Station Phase 2 CEISMP, Town of Caledon, ON
Table 7.1 Humber River Model Parameters

Regional Storm

Future Regional 
(CNIII)

Curve 
number 97

TIMP 0.219

XIMP 0.217

IA (mm) 
(losses) 5

TP (hours) N/A

Curve 
number 96

TIMP N/A

XIMP N/A

IA (mm) 10

TP (hours) 1.17

Curve 
number 99

TIMP N/A

XIMP N/A

IA (mm) 10

TP 1.63

Curve 
number 97

TIMP N/A

XIMP N/A

IA (mm) 10

TP (hours) 2.76

Curve 
number 98

TIMP N/A

XIMP N/A

IA (mm) 10

TP (hours) 1

Curve 
number 99

TIMP N/A
XIMP N/A

IA (mm) 10
TP (hours) 2.15

Curve 
number 97

TIMP N/A
XIMP N/A

IA (mm) 10
TP (hours) 1.9

Curve 
number 96

TIMP N/A
XIMP N/A

IA (mm) 10
TP (hours) 2.53

Curve 
number 97

TIMP N/A
XIMP N/A

IA (mm) 10
TP (hours) 3.09

Catchment 
Name/ID Area (ha) Hydrograph Model 

Parameters

43.1 202.72 Standhyd

43.06 35.79 Nashyd

43.05 39.74 Nashyd

43.03 63.04 Nashyd

43.04 24.96 Nashyd

43.02 129.13 Nashyd

41.06 127.87 Nashyd

41.07 101.08 Nashyd

41.08 362.27 Nashyd



Humber Station Phase 2 CEISMP, Town of Caledon, ON
Table 7.2: Summary of Regional Flows  

100 857 76.14 76.41 85.95 75.95 1.00 1.12 0.99

100 1458 90.29 90.66 100.61 90.07 1.00 1.11 0.99

97.1 1012 107.49 107.87 115.69 107.18 1.00 1.07 0.99

97.1 1766 129.44 129.78 137.35 129.1 1.00 1.06 0.99

97.1 1545 132.27 132.69 140.53 131.79 1.00 1.06 0.99

94.8 1307 144.88 145.45 152.6 144.26 1.00 1.05 0.99

94.8 1100 147.2 147.84 154.92 146.52 1.00 1.05 0.99

100 846 40.85 40.29 36.39 37.01 0.99 0.9 0.92

99.2 1393 39.9 39.35 38.42 37.43 0.99 0.98 0.95

99.2 1461 51.03 50.66 54.37 50.96 0.99 1.07 1.01

97.1 1819 68.92 68.62 70.07 67.82 1.00 1.02 0.99

97.1 1962 77.72 77.48 78.71 76.82 1.00 1.02 0.99

97.1 1853 84.33 84.09 85.23 83.43 1.00 1.01 0.99

97.1 1696 84.31 84.04 85.49 83.38 1.00 1.02 0.99

97.1 1389 99.22 98.95 100.6 98.35 1.00 1.02 0.99

95.4 1690 99.29 99.04 100.41 98.28 1.00 1.01 0.99

95.4 1959 107.85 107.6 108.65 106.84 1.00 1.01 0.99

94.2 727 258.89 259.26 267.21 257.16 1.00 1.03 0.99

89.4 7589 245.52 245.94 254.4 243.76 1.00 1.03 0.99

Post Development with 
Controls / SCE Modified 

Future 

SCE Modified Future /TRCA 
Future 

Gore Road 
Tributary

Combined

Clarkway 
Tributary

Tributary Area Reduction Factor Node
TRCA Future Model Peak 

Flows (m3/s)
SCE Modified Future Model Flows 

(m3/s)

Post Development 
Uncontrolled Future Model 

Flows (m3/s)

Post Development 
with Controls Model 

Flows (m3/s)

Post Development 
Uncontrolled Future 

/SCE Modified Future 



                                 
   
    

  CEISMP Phase 2 
Humber Station, Town of Caledon, ON 

Table 8.1: Wetland Groundwater Interactions 

Project No. 1901485  Page 1 of 1 

Wetland   Groundwater Observations   Conditions 
A1  Groundwater varies from ground surface to 2 mbgs. 

Downward vertical gradients.   
Recharge conditions  

B1  Groundwater varies from ground surface to 2 mbgs. 
Downward vertical gradients.  

Recharge conditions  

C1  Groundwater varies from ground surface to 2.2 m 
below ground surface. Downward vertical hydraulic 
gradients were noted indicating recharge conditions.  

Recharge conditions  

D1  Located within the Clarkway Drive Tributary valley. 
Groundwater varies from slightly below ground 
surface to 1.1 m below ground surface. Downward 
vertical hydraulic gradients were noted indicating 
predominantly recharge conditions; however, some 
groundwater discharge may occur based on shallow 
groundwater levels, permanent flow and location 
within the valley.  

Recharge conditions to 
discharge conditions.   

E1  Wetland E1 located within HDF-3. Groundwater was 
observed to range from slightly above ground surface 
to 0.3 m below ground surface. Variable vertical 
hydraulic gradients were observed indicating 
occasional groundwater discharge to surface.  

Seasonal groundwater 
discharge.   

F1  Wetland F1 is located within the Clarkway Drive 
Tributary valley. Groundwater was observed to range 
in depth from ground surface to 1.1 m below ground 
surface. Predominantly upward gradients were 
observed indicating groundwater discharge 
conditions. Streamflow in Clarkway Drive Tributary 
may be supported by local groundwater discharge.   

Seasonal to permanent 
groundwater discharge  

F2  Wetland F2 is located within the Clarkway Drive 
Tributary valley. Groundwater was observed to range 
in depth from slightly above ground surface to 2.2 m 
below ground surface. Variable hydraulic gradients 
were observed indicating seasonal groundwater 
discharge.  Streamflow in Clarkway Drive Tributary 
may be supported by local groundwater discharge  

Seasonal to permanent 
groundwater discharge  

G1  Wetland G1 is located within the Clarkway Drive 
Tributary valley. No monitoring stations are located 
within the wetland, and groundwater conditions are 
assumed to be similar to Wetland F2  

Seasonal to permanent 
groundwater discharge  

 



                                        

  CEISMP Phase 2 
Humber Station, Town of Caledon, ON 

Table 8.2: Wetland and Headwater Drainage Feature Compensation and Enhancement Details 

 

*Tableland Wetland community is compensation for removal of Contributing Redside Dace Habitat; it is not wetland removal compensation. This is provided here only to provide a full summary of 

new wetlands to be created. 
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Proposed Wetland 
Removal Unique ID 

Proposed Wetland 
Removal Vegetation Type 

Proposed Wetland 
Removal Area (ha) 

Wetland 
Compensation/ 
Enhancement 

Unique ID 

Wetland 
Compensation/ 
Enhancement 

Location 

Targeted 
Vegetation 
Community 

Total Wetland 
Area Provided 

(ha) 

Wetland B1 
MAS2-1 Cattail Mineral 
Shallow Marsh 

0.076 Wetland 
Compensation Area 1 

Proposed Drainage 
Realignment 

Meadow Marsh 
and Shallow 
Marsh 

0.077 

Wetland C1 
MAM2-2 Reed-canary grass 
Mineral Meadow Marsh 

0.30 Wetland 
Compensation Area 2 

Extended Floodplain 
(Receives 1 year flow 
event) 

Mineral Marsh 
and Shallow 
Marsh 

0.39 

Redside Dace 
Contributing Habitat 
HDFs 

Redside Dace Contributing 
Habitat HDFs 

2639 m of HDF 
Wetland 
Compensation Area 3 

Tableland Wetland* 
(precipitation and roof 
collector input) 
 

Mineral Marsh 
and Shallow 
Marsh 

0.35 

Headwater Drainage 
Feature HDF-3 
(Realignment, not 
removal) 

Headwater Drainage 
Feature HDF-3 
(Realignment, not removal) 

Proposed realignment 
of HDF-3 will result in 
a net gain of 351 m of 
fish habitat (1087 m 
removed and 1438 m 
created) 

Drainage 
Realignment Wetland 
Enhancement Area 

Proposed Drainage 
Realignment 

Meadow Marsh 
and Shallow 
Marsh 

0.58 

Total Area of Wetland Removal 0.38 

Total Area of Wetland Compensation and HDF Enhancement 1.40 

Total Area of New Wetland (Net Gain) 1.02 
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Humber Station, Town of Caledon 

Table 9.1: Flows Modelled by Schaeffer’s Consulting Engineers   
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Channel Parameter Flow at Node 1002 (m3/s) Flow at Node 991 (m3/s) 

2-year Peak Flow  0.27 0.37 

5-year Peak Flow  0.47 0.64 

10-year Peak Flow  0.98 1.34 

25-year Peak Flow  1.24 1.7 

50-year Peak Flow  1.43 1.96 

100-year Peak Flow  1.63 2.23 

Regional Peak Flow  4.16 5.69 
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Humber Station, Town of Caledon 

Table 9.2: Parameters of the Proposed Channel   
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Channel Parameter Reach 1 Reach 2 Reach 3 

Riffle Pool Riffle Pool Riffle Pool 

Gradient (%) 2.0 0.2 3.0 0.35 4.0 0.73 

Roughness (Manning’s n) 0.040 0.035 0.040 0.035 0.040 0.035 

Bankfull width (m) 2.00 2.40 1.80 2.40 1.80 2.40 

Average bankfull depth (m) 0.23 0.22 0.20 0.22 0.20 0.22 

Maximum bankfull depth (m) 0.40 0.50 0.35 0.50 0.35 0.55 

Bankfull discharge (m3/s) 0.18 0.23 0.18 0.31 0.26 0.44 

Bankfull velocity (m/s) 0.40 0.44 0.49 0.58 0.70 0.83 

Froude number 0.26 0.30 0.34 0.39 0.50 0.57 

Bankfull shear stress (N/m2) 8 10 12 17 25 36 

Stream power (W/m) 4 5 6 11 18 32 

Stream power per unit width (W/m2) 2 2 3 4 10 13 

Maximum grain size entrained (mm) 8 10 12 18 26 36 

Mean grain size entrained (mm) 5 5 7 9 15 19 
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 Sanitary 
Servicing 



Population Estimate

Project No. 5139 Date: 30-May-24

Outlet to Healey Road

Total Site Area: 18.46 ha

10 3.45 70 242
11 8.32 70 582
12 6.69 70 468

Total 18.46 1293

Outlet to Humber Station Road Trunk Sewer (North Connction)

Total Site Area: 27.14 ha

1 (West) 12.57 70 880
13 0.11 70 7
14 0.91 70 64
15 6.27 70 439
16 4.53 70 317
17 0.88 70 62
18 0.38 70 27
19 0.53 70 37
20 0.55 70 39
21 0.41 70 29

Total 27.14 1900

Outlet to Humber Station Road Trunk Sewer (South Connction)

Total Site Area: 91.92 ha

1 18.80 70 1316
2 37.02 70 2591
3 17.79 70 1245
22 7.41 70 519
4 7.26 70 508
5 3.64 70 255

Total 91.92 6435

Parcel

Parcel

Industrial Area

(ha)

Parcel
Industrial Area

(ha)

Population Density

(pp/ha)
Non Res. Population 

Population Density

(pp/ha)

Industrial Area

(ha)

Population Density

(pp/ha)

Non Res. Population 

Non Res. Population 



Project No. 5139 30-May-24

Infiltration Rate: 0.26 L/s/ha
Non-Residential Generation Rate: 270 L/capita/day

Outlet to Healey Road
Total Developable Land Area (ha): 18.46 ha

Average Demand (L/s) Total Population

Harmon's 

Peaking 

Factor (M)*

Peak Flow

(L/s)

Total Developable 

Land Area (ha)
Infiltration  (L/ha/s) Infiltration (L/s)

Total Peak 

Flow (L/s)

4.041 1293 3.73 15.05 18.46 0.26 4.80 19.85

Outlet to Humber Station Road (North Connection)
Total Developable Land Area (ha): 27.14 ha

Average Demand (L/s) Total Population

Harmon's 

Peaking 

Factor (M)*

Peak Flow

(L/s)

Total Developable 

Land Area (ha)
Infiltration  (L/ha/s) Infiltration (L/s)

Total Peak 

Flow (L/s)

5.938 1900 3.60 21.39 27.14 0.26 7.06 28.45

Outlet to Humber Station Road (South Connection)
Total Developable Land Area (ha): 91.92 ha

Average Demand (L/s) Total Population

Harmon's 

Peaking 

Factor (M)*

Peak Flow

(L/s)

Total Developable 

Land Area (ha)
Infiltration  (L/ha/s) Infiltration (L/s)

Total Peak 

Flow (L/s)

20.109 6435 3.14 63.18 91.92 0.26 23.90 87.08

M = 1 + 14/(4 + (P/1000) 0.5) Maximum M=4

*Population Estimate based on the Region of Peel's Linear Wastewater Standards (March 2023)

Summary of Sanitary Design Flow Calculation

Proposed Sanitary Flow Calculation

Summary of Sanitary Design Flow Calculation

Summary of Sanitary Design Flow Calculation



Water Supply Servicing 



Water Supply Calculation

Project No. 2021-5139

Proposed Industrial Development, Healey Road and Humber Station Road, Town of Caledon

Fire Flow: 25000 L/min                or 417 L/s
Water Supply Demand: 300 L/capita/day

Parcel
Land Use Area (ha)

Pop. Density 
(persons/ha)† Population

Average Day 
Demand (L/s)‡

1 Industrial 31.43 70 2201 7.64
2 Industrial 36.96 70 2588 8.99
3 Industrial 17.79 70 1246 4.33
4 Industrial 7.26 70 509 1.77
5 Industrial 3.64 70 255 0.89
10 Industrial 3.45 70 242 0.84
11 Industrial 8.32 70 583 2.02
12 Industrial 6.69 70 469 1.63
13 Industrial 0.11 70 8 0.03
14 Industrial 0.91 70 64 0.22
15 Industrial 6.27 70 439 1.52
16 Industrial 4.53 70 318 1.10
17 Industrial 0.88 70 62 0.22
18 Industrial 0.38 70 27 0.09
19 Industrial 0.53 70 38 0.13
20 Industrial 0.55 70 39 0.14
21 Industrial 0.41 70 29 0.10
22 Industrial 7.41 70 519 1.80

137.52 9636 33.46

Land Use
Average Day Demand 

(L/s)‡

Peak Hour 
Demand Peaking 

Factor† 

Peak Hour 
Demand (L/s)

Max Day 
Demand Peaking 

Factor†

Max Day 
Demand (L/s)

Max Demand + 
Fire Flow (L/s)

Industrial 33.46 3.0 100.38 1.4 46.84 463.84

† As per Region of Peel Design Guidelines 
‡ Based on Region of Peel Design Guidelines of 300 L/cap/day
Fire demand of 417 L/s is assummed referencing to the City of Vaughan Water Design Guidelines

Total Industrial

W:\5100's\5139 - Humber Station Village\Calculations\Water Supply\2024-05-30-5139-Water Supply Calculations.xls 2024-09-17
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Table 2  Existing lake-based water transmission facilities. 
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Figure 6  Existing Region of Peel lake-based water transmission system. 
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 Pressure Zones 

The Region of Peel transmission and distribution systems deliver water to users through seven pressure 

zones separated by approximately 30-metre intervals of elevation. Table 3 presents a summary of the 

lake-base water system pressure zones. 

Table 3 – Lake-based water system pressure zones. 

Pressure Zone Top Water Level Hydraulic Grade Line Serviceable Elevation 

Zone 1 144.8 m 152.4 m 75.0 – 106.7 m 

Zone 2 175.3 m 182.9 m 87.8 – 137.2 m 

Zone 3 205.7 m 213.4 m 135.9 – 167.6 m 

Zone 4 236.2 m 243.8 m 166.4 – 210.6 m 

Zone 5 266.7 m 274.3 m 182.4 – 236.2 m 

Zone 6 297.2 m 304.8 m 214.5 – 259.1 m 

Zone 7 327.7 m 335.3 m 243.4 – 289.6 m 

 Transmission Mains  

The Region Peel transmission system is divided into three main trunk systems: West, Central and East. In 

reviewing the flow transfer capability of the transmission main, two important factors are considered; 

theoretical capacity and actual capacity. The capacity of the transmission main is defined based on the 

watermain characteristics as follows: 

Theoretical capacity 

• Size of the transmission main, 

• Expected resistance (or energy loss) of the transmission main, and  

• Standard/assumed roughness coefficient for a new transmission main.  

Actual capacity 

• Size of the transmission main, 

• Expected resistance (or energy loss) of the transmission main, and  

• Roughness coefficient obtained from the calibrated hydraulic model.  

  



 

 

VOLUME 3 – WATER MASTER PLAN 
CONTEXT 

 

Region of Peel – 2020 Water and Wastewater Master Plan for the Lake-Based Systems 

 

24 

 

 East Trunk System  

ET3A: Beckett Sproule Transfer Pumping Station to the Airport Road Reservoir 

(Airport Road Transfer) 

2100-mm diameter transmission main from the Beckett Sproule Pumping Station to the Airport Road 

Reservoir to transfer water from the central to the east transmission system. The theoretical capacity of 

this transfer main is approximately 657 ML/d. However, the current actual transmission capacity is 

estimated at approximately 612 ML/d. 

ET5Y: Airport Road Pumping Station to York Region (York Transfer) 

1800-mm diameter transmission main from the Airport Road Pumping Station to the York-Peel boundary 

to supply water to York Region as per the York-Peel Water Supply Agreement. The theoretical capacity of 

this transmission main is 438 ML/d. However, the current actual transmission capacity is estimated at 

approximately 421 ML/d. 

ET4: Airport Road Pumping Station to the Tullamore Reservoir (Pressure Zone 4) 

1050-mm diameter Pressure Zone 4 transmission main from the Airport Road Pumping Station to the 

Tullamore Reservoir. The theoretical and actual transmission capacities of this main is approximately 106 

ML/d.  

BT6: Tullamore Pumping Station to the Bolton Elevated Tank (Pressure Zone 6) 

750-mm diameter Pressure Zone 6 transmission main from the Tullamore Pumping Station to the Bolton 

Elevated Tanks. The theoretical transmission capacity of this main is approximately 44 ML/d. However, 

the actual capacity is estimated at 40 ML/d. 

The east transmission system is shown in Figure 9. 
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Figure 9 – East transmission system. 
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Table 6 – Lake-based water pumping stations (east transmission system). 

Facility 
Serviced 

Pressure Zone 

No. of 

Pumps 

Installed 

Capacity (ML/d) 

Firm Capacity 

(ML/d) 

Actual Firm 

Capacity* (ML/d) 

Airport Road 

Pumping Station 

York 10 458 402 n/a 

LLP4E 4 182 126 149 

HLP5E 4 180 135 131 

Beckett Sproule 

Transfer Pumping 

Station 

Transfer 4 408 306 2750 

Tullamore Pumping 

Station 

LLP5E 3 90 60 48 

HLP6E 4 160 120 120 

Bolton North Hill 

Pumping Station 
6B 3 14 9 n/a 

*Actual Firm Capacity generated from model runs accounts for head losses due to friction 
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Table 7 – Lake-based water system reservoirs. 

Facility Name 
Serviced 

Pressure Zone 

Total Reservoir 

Capacity (ML*) 
W

ES
T 

Lorne Park Water Treatment Plant WS1 23 

Herridge Reservoir WS1 47 

Streetsville Reservoir WS2 48 

Meadowvale North Reservoir WS3 55 

West Brampton Reservoir WS4 40 

Alloa Reservoir WS5 35 

Snelgrove Elevated Tank WS6 4 

C
EN

TR
A

L 

A.P. Kennedy Water Treatment Plant CS1 25 

Silverthorn Reservoir  CS1 46 

Hanlan Reservoir CS2 74 

Beckett Sproule Reservoir CS3 93 

East Brampton Reservoir CS4 39 

North Brampton Reservoir CS5 53 

Mayfield West Elevated Tank CS7 9 

EA
ST

  

Airport Road Reservoir ES3 54 

Tullamore Reservoir ES4 48 

Bolton Elevated Tanks and Standpipes BS6 19 

*ML: Million Litres 
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6.0 Preferred Water Servicing Strategy 

6.1 Preferred Servicing Strategy 

6.2 Capital Program for the Preferred Water 

Servicing Strategy 
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Figure 25 – Preferred water servicing strategy capital program for the lake-based system. 
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Master Plan 
ID 

 Project Name Project Description 
Year in 
Service 

Municipality 
Pressure 

Zone 
Class EA 

Project 
Type 

Size/Capacity 
Length 

(m) 
Total Estimated Cost 

($2020) 

W-ST-179 
600-mm Water Main - 
Chinguacousy Road/Creditview 
Road 

Construction of a 600-mm sub-transmission main on 
Chinguacousy Road/Creditview Road from the future West 
Caledon Elevated Tank to future east-west road in 
Mayfield West Phase 2. 

2027 Caledon 7 Schedule C WSTM 600 mm 6500  $       20,680,000  

W-D-180 
400-mm Water Main - Torbram 
Road (Tullamore Industrial) 

Construction of a 400-mm water main on Torbram Road 
from Mayfield Road northerly to a future street. 

2036 Caledon 6 Schedule A+ WDM 400 mm 1300  $         3,838,200  

W-D-181 
400-mm Water Main - Future Street 
(Tullamore Industrial) 

Construction of a 400-mm water main on a future street 
north of Mayfield Road from Torbram Road to Airport 
Road. 

2036 Caledon 6 Schedule A+ WDM 400 mm 1360  $         2,100,900  

W-D-182 
400-mm Water Main - Airport Road 
(Tullamore Industrial) 

Construction of a 400-mm water main on Airport Road 
from Mayfield Road northerly to a future street. 

2036 Caledon 6 Schedule A+ WDM 400 mm 1300  $         2,202,500  

W-D-183 
400-mm Water Main - Future Street 
(Tullamore Industrial) 

Construction of a 400-mm water main on a future street 
north of Mayfield Road from Innis Lake Road to Centreville 
Creek Road. 

2036 Caledon 6 Schedule A+ WDM 400 mm 1360  $         3,235,000  

W-D-184 
400-mm Water Main - Centreville 
Creek Road (Tullamore Industrial) 

Construction of a 400-mm water main on Centerville Creek 
Road from Mayfield Road to 1300 metres northerly. 

2036 Caledon 6 Schedule A+ WDM 400 mm 1300  $         3,838,200  

W-ST-185 
750-mm Water Main - Innis Lake 
Road 

Construction of a 750-mm sub-transmission main on Innis 
Lake Road from the Tullamore Pumping Station to Healey 
Road. 

2032 Caledon 6 Schedule A+ WSTM 750 mm 3000  $         8,746,100  

W-ST-186 
600-mm Water Main - Healey Road 
(Bolton West) 

Construction of a 600-mm sub-transmission main on Healy 
Road from Humber Station Road to Coleraine Drive. 

2026 Caledon 6 Schedule A+ WSTM 600 mm 1350  $         3,842,700  

W-ST-187 600-mm Water Main - Healey Road 
Construction of a 600-mm sub-transmission main on Healy 
Road from Innis Lake Road to Humber Station Road. 

2031 Caledon 6 Schedule A+ WSTM 600 mm 4160  $       14,992,500  

W-D-188 
400-mm Water Main - Future Street 
(Bolton West) 

Construction of a 400-mm water main on a future street 
north of Healey Road from West Bolton Elevated Tank to 
Humber Station Road. 

2026 Caledon 6 Schedule A+ WDM 400 mm 810  $         1,070,200  

W-D-189 
400-mm Water Main - Humber 
Station Road (Bolton West) 

Construction of a 400-mm water main on Humber Station 
Road from Healey Road to a future street northerly. 

2027 Caledon 6 Schedule A+ WDM 400 mm 1220  $         2,074,900  

W-D-190 
400-mm Water Main - Humber 
Station Road (Bolton West) 

Construction of a 400-mm water main on Humber Station 
Road from a future street north of Healey Road to 
approximately 1200 metres northerly. 

2028 Caledon 6 Schedule A+ WDM 400 mm 1200  $         1,867,000  

W-D-191 
400-mm Water Main - Future Street 
(Bolton West) 

Construction of a 400-mm water main on a future street 
north of Mayfield Road from Humber Station Road to 
Coleraine Drive. 

2026 Caledon 6 Schedule A+ WDM 400 mm 1350  $         2,086,300  

W-D-192 
400-mm Water Main - Humber 
Station Road (Bolton West) 

Construction of a 400-mm water main on Humber Station 
Road from a future street north of Mayfield Road to 
Healey Road. 

2026 Caledon 6 Schedule A+ WDM 400 mm 1650  $         3,242,500  

W-D-200 
600-mm Water Main - Britannia 
Road East 

Construction of a 600-mm water main on Britannia Road 
East from the Hanlan Pumping Station to Atlantic Drive. 

2020 Mississauga 3 Schedule A+ WDM 600 mm 2000  $       10,357,733  

W-D-201 
Growth-Related Water Mains in the 
Mississauga City Centre 

Construction of several growth-related water mains in the 
Mississauga City Centre. 

2019 Mississauga 3 Schedule A+ WDM 400 mm 640  $         3,900,000  

W-D-202 
Growth-Related Water Mains in the 
Mississauga City Centre 

Construction of several growth-related water mains in the 
Mississauga City Centre. 

2019 Mississauga 3 Schedule A+ WDM 400 mm 300  $         5,000,000  
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W-ST-203 
750-mm Water Main - Hurontario 
Street (Mississauga City Centre) 

Construction of a 750-mm sub-transmission main on 
Hurontario Street from Burnhamthorpe Road to Rathburn 
Road. 

2019 Mississauga 3 Schedule A+ WSTM 750 mm 780  $         8,161,000  

W-D-204 
400-mm Water Main - The Gore 
Road 

Construction of a 400-mm water main on The Gore Road 
from Mayfield Road to north of Countryside Drive. 

2018 Brampton 5 Schedule A+ WDM 400 mm 1100  $         2,687,000  

W-D-205 
400-mm Water Main - McLaughlin 
Road (Mayfield West Phase 2) 

Construction of a 400-mm water main on McLaughlin Road 
from Mayfield Road to 1800 metres northerly to the creek. 

2019 Caledon 7 Schedule A+ WDM 400 mm 1800  $         2,699,200  

W-D-206 
400-mm Water Main - Kariya Drive 
(Mississauga City Centre) 

Construction of a 400-mm water main on Kariya Drive 
from Webb Drive to Elm Drive West. 

2024 Mississauga 3 Schedule A+ WDM 400 mm 300  $         4,444,000  

W-D-207 
400-mm Water Main - Queen Street 
East (Bram East) 

Construction of a 400-mm water main on Queen Street 
East from McVean Drive to the Gore Road. 

2024 Brampton 4 Schedule A+ WDM 400 mm 1400  $         4,786,100  

W-D-208 400-mm Water Main - Camilla Road 
Construction of a 400-mm water main on Camilla Road 
from Dundas Street East to King Street East. 

2027 Mississauga 2 Schedule A+ WDM 400 mm 260  $            628,400  

W-D-209 
400-mm Water Main - Future 
Square One Drive Extension 

Construction of a 400-mm water main on the future 
extension of Square One Drive from Rathburn Road West 
to Confederation Parkway. 

2021 Mississauga 3 Schedule A+ WDM 400 mm 320  $            743,600  

W-D-210 
400-mm Water Main - Centre View 
Drive (Mississauga City Centre) 

Construction of a 400-mm water main on Centre View 
Drive from Confederation Parkway to Duke of York 
Boulevard. 

2028 Mississauga 3 Schedule A+ WDM 400 mm 360  $         2,575,900  

W-D-213 
Growth-Related Water Mains in the 
Mississauga City Centre 

Construction of several growth-related water mains in the 
Mississauga City Centre. 

2019 Mississauga 3 Schedule A+ WDM 600 mm 300  $         5,444,000  

W-D-214 
400-mm Water Main - Queen Street 
East (Bram East) 

Construction of a 400-mm water main on Queen Street 
East from The Gore Road to Highway 50. 

2028 Brampton 4 Schedule A+ WDM 400 mm 630  $         1,763,300  

W-D-215 
400-mm Water Main - Future Street 
(Heritage Heights) 

Construction of a 400-mm water main on a future street 
from Wanless Drive southeasterly to a future street. 

2030 Brampton 6 Schedule A+ WDM 400 mm 2170  $         2,703,500  

W-D-216 
400-mm Water Main - Hydro Road 
(Inspiration Lakeview) 

Construction of a 400-mm water main on Hydro Road from 
Lakeshore Road East to the future Street A. 

2031 Mississauga 1 Schedule A+ WDM 400 mm 660  $            969,200  

W-D-217 
400-mm Water Main - Future Street 
(Inspiration Lakeview) 

Construction of a 400-mm water main on the future Street 
A from the future Street F to the future Street H. 

2031 Mississauga 1 Schedule A+ WDM 400 mm 470  $            718,200  

W-D-218 
400-mm Water Main - Lakefront 
Promenade (Inspiration Lakeview) 

Construction of a 400-mm water main on Lakefront 
Promenade from Rangeview Road to the future Street A. 

2031 Mississauga 1 Schedule A+ WDM 400 mm 570  $            849,800  

W-D-223 
600/400-mm Water Main - 
Coleraine Drive (Bolton) 

Construction of a 600-mm water main on Coleraine Drive 
from the Bolton Elevated Tank to Healey Road and a 400-
mm water main on Coleraine Drive from Healey Road to 
George Bolton Parkway. (Section 2 of 2) 

2019 Caledon 6 Schedule A+ WSTM 600 mm 1540  $         5,329,000  

W-TR-224 
A.P. Kennedy Water Treatment 
Plant - Reservoir Expansion 

Construction of a new 35-million-litre treated water 
reservoir at the A.P. Kennedy Water Treatment Plant. 

2031 Mississauga  Schedule A+ WTP 35 ML -  $       68,275,000  

W-TR-225 
A.P. Kennedy Water Treatment 
Plant - Waste Building Expansion 

Expansion of the Waste Building at the A.P. Kennedy 
Water Treatment Plant. 

2036 Mississauga  Schedule A+ WTP - -  $       26,450,000  

W-D-226 
600-mm Water Main - Clarkway 
Drive 

Construction of a 600-mm water main on Clarkway Drive 
from Castlemore Road northerly to the future east-west 
road. 

2022 Brampton 5 Schedule A+ WDM 600 mm 1450  $         3,931,615  
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W-D-227 
400-mm Water Main - Old School 
Road (Mayfield West Phase 3) 

Construction of a 400-mm water main on Old School Road 
from Chinguacousy Road to McLaughlin Road. 

2036 Caledon 7 Schedule A+ WDM 400 mm 1400  $         4,786,100  

W-D-228 
400-mm Water Main - Old School 
Road (Mayfield West Phase 3) 

Construction of a 400-mm water main on Old School Road 
from McLaughlin Road to Hurontario Street. 

2036 Caledon 7 Schedule A+ WDM 400 mm 1390  $         2,826,500  

W-D-229 
400-mm Water Main - Old School 
Road (Mayfield West Phase 3) 

Construction of a 400-mm water main on Old School Road 
from Hurontario Street to Heart Lake Road. 

2036 Caledon 7 Schedule A+ WDM 400 mm 2720  $         6,863,800  

W-D-230 
400-mm Water Main - Future Street 
(Mayfield West Phase 4) 

Construction of a 400-mm water main on a future street 
from Heart Lake Road to Dixie Road, north of Mayfield 
Road. 

2031 Caledon 7 Schedule A+ WDM 400 mm 1380  $         1,754,700  

W-D-231 
400-mm Water Main - Future Street 
(Mayfield West Phase 4) 

Construction of a 400-mm water main on a future street 
from Dixie Road to Bramalea Road, north of Mayfield 
Road. 

2033 Caledon 7 Schedule A+ WDM 400 mm 1370  $         1,742,500  

W-D-232 
400-mm Water Main - Dixie Road 
(Mayfield West Phase 4) 

Construction of a 400-mm water main on Dixie Road from 
Mayfield Road to 1,340 metres northerly. 

2031 Caledon 6 Schedule A+ WDM 400 mm 1340  $         3,690,800  

W-D-233 
400-mm Water Main - Future Street 
(Tullamore Industrial) 

Construction of a 400-mm water main on a future street 
from Airport Road to Innis Lake Road, north of Mayfield 
Road. 

2036 Caledon 6 Schedule A+ WDM 400 mm 1380  $         2,122,000  

W-D-234 
400-mm Water Main - Future Street 
(Bolton West) 

Construction of a 400-mm water main on a future street 
from Healy Road to approximately 1680 metres southerly, 
east of Humber Station Road. 

2032 Caledon 6 Schedule A+ WDM 400 mm 1680  $         2,482,100  

W-D-235 
400-mm Water Main - Future Street 
(Bolton West) 

Construction of a 400-mm water main on a future street 
from Humber Station Road to 660 metres westerly. 

2032 Caledon 6 Schedule A+ WDM 400 mm 660  $         3,059,500  

W-D-236 
400-mm Water Main - Humber 
Station Road (Bolton West) 

Construction of a 400-mm water main on Humber Station 
Road from Mayfield Road to 1450 metres northerly. 

2024 Caledon 6 Schedule A+ WDM 400 mm 1450  $         6,950,800  

W-D-238 
400-mm Water Main - Future Street 
(Bolton West) 

Construction of a 400-mm water main on a future street 
from Healey Road to 1220 metres northerly, west of 
Humber Station Road. 

2036 Caledon 6 Schedule A+ WDM 400 mm 1220  $         1,562,900  

W-D-239 
400-mm Water Main - Future Street 
(Bolton West) 

Construction of a 400-mm water main on a future street 
from Humber Station Road to 680 metres westerly, south 
of King Street. 

2036 Caledon 6 Schedule A+ WDM 400 mm 680  $            913,100  

W-D-240 
400-mm Water Main - Future Street 
(Bolton West) 

Construction of a 400-mm water main on a future street 
from Humber Station Road to 680 metres westerly. 

2036 Caledon 6 Schedule A+ WDM 400 mm 680  $            913,100  

W-D-241 
400-mm Water Main - Future Street 
(Bolton West) 

Construction of a 400-mm water main on a future street 
from future street north of Healey Road to 910 metres 
northerly, west of Humber Station Road. 

2036 Caledon 6 Schedule A+ WDM 400 mm 910  $         1,189,500  

W-D-242 
400-mm Water Main - Bramalea 
Road (Mayfield West Phase 4) 

Construction of a 400-mm water main on Bramalea Road 
from north of Mayfield Road to 290 metres northerly. 

2033 Caledon 6 Schedule A+ WDM 400 mm 290  $         1,410,200  

W-D-243 
400-mm Water Main - Future Street 
(Mayfield West Phase 4) 

Construction of a 400-mm water main on a future street 
from Dixie Road to Bramalea Road. 

2032 Caledon 6 Schedule A+ WDM 400 mm 1360  $         2,098,500  

W-D-244 
400-mm Water Main - Dixie Road 
(Mayfield West Phase 1) 

Construction of a 400-mm water main on Dixie Road from 
the future Abbotside Way to 720 metres northerly. 

2021 Caledon 7 Schedule A+ WDM 400 mm 720  $         1,272,600  
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1 . 0  I N T R O D U C T I O N  

This report presents comprehensive calculations supporting the stormwater management design 

outlined in the Humber Station Villages Comprehensive Environmental Impact Study and 

Management Plan (CEISMP) Phase 2 for the Town of Caledon, located within the Regional 

Municipality of Peel. The subject lands fall under the jurisdiction of the Toronto and Region 

Conservation Authority (TRCA) and are part of the Humber River watershed. 

The purpose of this report is to provide an in-depth description and supplementary calculations for 

the proposed stormwater management design, ensuring alignment with applicable design criteria 

and standards. 

This stormwater management (SWM) report has been prepared to support the Humber Station 

Villages Employment Area Secondary Plan application for the properties designated as Lots 1-5, 

Concession 5 (Albion) in the Town of Caledon. 

1.1  Study Area 

The Study Area encompasses approximately 236 hectares within the West Humber River 

watershed, bordered by Humber Station Road to the west, Mayfield Road to the south, Healey 

Road to the north, and the eastern boundary of the Coleraine West Employment Area Secondary 

Plan Area. A location plan is provided in Figure 1.1. 

The subject area is primarily composed of actively cultivated fields, with natural and cultural 

vegetation largely concentrated in the eastern valley surrounding a tributary of the West Humber 

River, known as the Clarkway Drive Tributary. Additionally, two woodlots are located in the 

northwest and north-central portions of the Study Area, with scattered residential dwellings along 

the bordering roads. For the development plan, please refer to Figure 1.2. 
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2 . 0  E X I S T I N G  D R A I N A G E  P A T T E R N  

The Humber Station Villages Study Area, situated within the Humber River Watershed, is 

predominantly agricultural land interspersed with smaller residential parcels and woodlots. This 

area contains several hydrological features that play a critical role in drainage and landscape 

sustainability. 

Key Hydrological Features 

Headwater Drainage Feature (HDF-3) 

HDF-3 enters the Study Area from Healey Road, flows diagonally across the landscape, and exits 

via Humber Station Road. This feature plays a significant role in the site’s drainage as it converges 

with Gore Road Tributary Reach 1 immediately west of the Humber Station Road crossing. 

Clarkway Drive Tributary Reach 2 

Running along the eastern boundary, Clarkway Drive Tributary Reach 2 is the primary drainage 

conduit for approximately 60% of the Study Area. The tributary’s position along this boundary 

directs significant surface water flow. 

Headwater Drainage Feature (HDF-8) 

Oriented along a north-south axis through the central part of the site, HDF-8 connects to Clarkway 

Drive Tributary Reach 2 just south of Mayfield Road, beyond the Study Area’s southern boundary. 

HDF-8 drains approximately 72.71 hectares north of Mayfield Road, with no external drainage 

area. North of the proposed Highway 413 corridor, the drainage area for this feature encompasses 

around 52 hectares. 

Gore Road Tributary Reach 1 

This tributary drains the northwestern section of the Study Area, covering about 40% of the total 

area. Gore Road Tributary Reach 1 is integral to the site’s drainage infrastructure, working in 

conjunction with other features to optimize water management across the landscape. 

For a detailed visual of these drainage features and their respective locations, please refer to Figure 

2.1. 
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3 . 0  S T O R M W A T E R  M A N A G E M E N T  

C R I T E R I A  

The following studies and design criteria were utilized in the preparation of this Stormwater 

Management Report: 

• Stormwater Planning and Design Manual (SWMP), by Ministry of the Environment, 

Conservation, and Parks (MECP), March 2003; 

• Stormwater Management Criteria, by Toronto and Region Conservation Authority, August 

2012; 

• Humber Station Villages Master Environmental Servicing Plan (September 2007; 

Stonybrook Consulting, Savanta Inc., Stantec Consulting Ltd., KLM Planning Partners 

Inc., Parish Geomorphic Ltd., R.J. Burnside & Associates, Schaeffers Consulting 

Engineers; Prepared for Solmar Development Company); 

• Region of Peel Official Plan (2022);  

• Town of Caledon Official Plan (2018);  

• Town of Caledon: Development Standards Manual (2019) 

• Ministry of Natural Resources: Natural Heritage Reference Manual: Second Edition 

(OMNR 2010); 

• Humber River Watershed Plan (TRCA, 2008a);  

• Humber River Watershed Plan Implementation Guide (TRCA, 2008b);  

• Humber River Watershed Report Card (TRCA, 2018a);  

• Final Report Humber River Hydrology Update (TRCA, 2015a) for Existing Condition; 

• Final Report Humber River Hydrology Update (TRCA, 2018b) for Future Condition; 

• TRCA Master Environment and Servicing Plan Guideline (TRCA, 2015b); 

• The Guidance for Development Activities in Reside Dace Protected Habitat”, March 2016, 

by the Ontario Ministry of Natural Resources and Forestry 



Stormwater Management Report  August 2024 
Humber Station Villages, Town of Caledon   2019-5139 
 

  
SCHAEFFERS                                                      Page 7

  
 CONSULTING ENGINEERS                                                                                                           

3.1  Water Quantity Control 

As the subject lands fall within the TRCA jurisdiction, quantity flood control measures are required 

based on unitary release rates. For this development, located within Sub Basin 36 of the Humber 

River Watershed, target release rates are determined using the unit flow rates outlined in Equation 

F from Table E.1 in the TRCA SWM Criteria. Storage requirements have been analyzed using the 

6-hour and 12-hour AES distributions, Hurricane Hazel distribution, and the 4-hour Chicago storm 

distribution. 

3.2  Water Quality Control 

End-of-pipe water quality treatment for stormwater runoff is proposed to provide an "enhanced" 

level of protection for receiving waters, as outlined in Table 3.2 of the Stormwater Planning and 

Design Manual (March 2003) issued by the Ministry of the Environment (MOE). 

3.3  Erosion Control 

According to the CEISMP Phase 2 report, both the Clarkway Drive Tributary and the Gore Road 

Tributary have been determined to exhibit low sensitivity to erosion, considering modifications to 

the hydrologic regime associated with the proposed development. In line with TRCA requirements 

for stormwater management facilities, extended detention of the 25mm rainfall event over a 48-

hour period is mandated for effective erosion control. 

3.4  Water Balance 

According to Source Water Protection Atlas, the Study Area lies outside of a Significant 

Groundwater Recharge Area (SGRA). This is supported by the soil conditions, as most of the 

Study Area is covered by fine-grained Halton Till at the surface, suggesting that groundwater 

recharge rates are minimal, though some recharge to the underlying aquifers is still expected. 

3.5  CLI ECA 

Developments within the Peel Region must adhere to the requirements set forth by the CLI-ECA. 

The CLI-ECA mandates that at least 27mm of water be managed through retention methods, such 

as infiltration and reuse, to the greatest extent feasible, with filtration applied to any remaining 

volume. Conventional water quality control measures may only be implemented after all 
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opportunities for maximizing retention and filtration have been exhausted. 

3.6  Thermal Mitigation 

The subject site drains to a tributary that is Redside Dace habitat and therefore, measures should 

be implemented to provide thermal mitigation. Requirements stated in the “The Guidance for 

development activities in Redside Dace protected habitat”, dated March 2016 should be 

implemented.  

4 . 0  S T O R M W A T E R  M A N A G E M E N T  

To comply with the stormwater management (SWM) parameters outlined above, three (3) SWM 

ponds and one (1) SWM tank are proposed within the Humber Station Villages Study Area. The 

hydrologic models reflecting both existing and proposed conditions of the Humber River, as well 

as the design parameters for the SWM ponds, are discussed and summarized in the following 

subsections. 

It is important to note that the CEISMP Phase 2 evaluates potential Low Impact Development 

(LID) measures that may be implemented, considering site constraints, and assesses their 

applicability. A treatment train approach that includes filtration, in conjunction with the proposed 

SWM ponds, is recommended for the site. Notably, SWM Pond 1, SWM Pond 2, and the third 

SWM pond are designed to incorporate filtration facilities to assist in meeting CLI-ECA 

requirements. 

4.1  Existing TRCA Hydrology  

In the original TRCA model, the subject lands are included within the Humber Hydrology Model 

in Catchments 43.10, 43.06, 43.05, 43.03, 43.04, 43.02, 41.08, and 41.07 of the Humber River, 

draining to the Clarkway Tributary and Gore Road Tributary. The following Table 4.1, outlines 

the modeling parameters for the Future TRCA Humber River Model. 
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Table 4.1: Humber River Model Parameters 

Catchment 
Name/ID 

Area 
(ha) Hydrograph Model 

Parameters 

Regional 
Storm 
Future 

Regional 
(CNIII) 

43.10 202.72 Standhyd 

Curve number 97 
TIMP  0.219 
XIMP  0.217 

IA (mm) (losses)  5 
TP (hours) N/A 

43.06 35.79 Nashyd 

Curve number 96 
TIMP N/A 
XIMP N/A 

IA (mm) 10 
TP (hours) 1.17 

43.05 39.74 Nashyd 

Curve number 99 

TIMP N/A 
XIMP N/A 

IA (mm) 10 
TP 1.63 

43.03 63.04 Nashyd 

Curve number 97 
TIMP N/A 
XIMP N/A 

IA (mm) 10 
TP (hours) 2.76 

43.04 24.96 Nashyd 

Curve number 98 
TIMP N/A 
XIMP N/A 

IA (mm) 10 
TP (hours) 1 

43.02 129.13 Nashyd 

Curve number 99 
TIMP N/A 
XIMP N/A 

IA (mm) 10 



Stormwater Management Report  August 2024 
Humber Station Villages, Town of Caledon   2019-5139 
 

  
SCHAEFFERS                                                      Page 10

  
 CONSULTING ENGINEERS                                                                                                           

Catchment 
Name/ID 

Area 
(ha) Hydrograph Model 

Parameters 

Regional 
Storm 
Future 

Regional 
(CNIII) 

TP (hours) 2.15 

41.06 127.87 Nashyd 

Curve number 97 
TIMP N/A 
XIMP N/A 

IA (mm) 10 
TP (hours) 1.9 

41.07 101.08 Nashyd 

Curve number 96 
TIMP N/A 
XIMP N/A 

IA (mm) 10 
TP (hours) 2.53 

41.08 362.27 Nashyd 

Curve number 97 
TIMP N/A 
XIMP N/A 

IA (mm) 10 
TP (hours) 3.09 

 
 

4.2  Regional Storm Downstream Analysis  

A downstream analysis of the subject site was conducted to determine if regional controls are 

required for the proposed SWM facilities. The assessment involved modelling and analyzing the 

following four scenarios: 

• TRCA Future 

• SCE Modified Future (updated to reflect detailed topography for the subject lands) 

• Post-Development Uncontrolled (Full buildout) 

• Post Development with Regional Controls for Pond 1 and 3 (Full buildout) 

The hydrologic and hydraulic conditions for these scenarios were analyzed using Visual Otthymo 

(VO) and HEC-RAS modeling software. The Humber River hydrology model was updated 



Stormwater Management Report  August 2024 
Humber Station Villages, Town of Caledon   2019-5139 
 

  
SCHAEFFERS                                                      Page 11

  
 CONSULTING ENGINEERS                                                                                                           

utilizing VO, and consequently, the downstream analysis was conducted using VO modeling. 

The analysis specifically focused on the proposed development along the Clarkway Tributary and 

Gore Road Tributary, assessing how uncontrolled flows from the subject site during a regional 

storm event would affect downstream nodes. Based on the results from the VO model analysis, it 

was concluded that regional controls are necessary for discharges to the Clarkway Tributary (i.e., 

Ponds 1 and 3); however, such controls are not required for drainage directed to the Gore Road 

Tributary (i.e., Pond 2 and the SWM Tank). Therefore, regional controls are proposed for Ponds 

1 and 3. 

The findings of the downstream analysis are summarized in the following subsections. The table 

below compares the peak flows for each scenario based on the SCE Modified Future model 

generated using VO. Refer to Appendix A for the area breakdown for the modelling scenarios. 

4.2.1  Regional Downstream Analysis Results 
Table 4.2 summarizes the flow within the Humber River within each model during the Regional 

Storm. 

Table 4.2: Summary of Regional Flows  

Tributary 

Area 
Reduction 

Factor Node 

TRCA 
Future 
Model 
Peak 
Flows 
(m3/s) 

SCE 
Modified 
Future 
Model 
Flows 
(m3/s) 

Post 
Development 
Uncontrolled 

Future 
Model Flows 

(m3/s) 

Post 
Development 

with 
Controls 

Model Flows 
(m3/s) 

 
SCE 

Modified 
Future 
/TRCA 
Future  

Post 
Development 
Uncontrolled 
Future /SCE 

Modified 
Future  

Post 
Development 

with 
Controls / 

SCE 
Modified 
Future  

Clarkway 
Tributary 

100 857 76.14 76.41 85.95 75.95 1.00 1.12 0.99 
100 1458 90.29 90.66 100.61 90.07 1.00 1.11 0.99 
97.1 1012 107.49 107.87 115.69 107.18 1.00 1.07 0.99 
97.1 1766 129.44 129.78 137.35 129.10 1.00 1.06 0.99 
97.1 1545 132.27 132.69 140.53 131.79 1.00 1.06 0.99 
94.8 1307 144.88 145.45 152.60 144.26 1.00 1.05 0.99 
94.8 1100 147.20 147.84 154.92 146.52 1.00 1.05 0.99 

Gore 
Road 

Tributary 

100 846 40.85 40.29 36.39 37.01 0.99 0.90 0.92 
99.2 1393 39.90 39.35 38.42 37.43 0.99 0.98 0.95 
99.2 1461 51.03 50.66 54.37 50.96 0.99 1.07 1.01 
97.1 1819 68.92 68.62 70.07 67.82 1.00 1.02 0.99 
97.1 1962 77.72 77.48 78.71 76.82 1.00 1.02 0.99 
97.1 1853 84.33 84.09 85.23 83.43 1.00 1.01 0.99 
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Tributary 

Area 
Reduction 

Factor Node 

TRCA 
Future 
Model 
Peak 
Flows 
(m3/s) 

SCE 
Modified 
Future 
Model 
Flows 
(m3/s) 

Post 
Development 
Uncontrolled 

Future 
Model Flows 

(m3/s) 

Post 
Development 

with 
Controls 

Model Flows 
(m3/s) 

 
SCE 

Modified 
Future 
/TRCA 
Future  

Post 
Development 
Uncontrolled 
Future /SCE 

Modified 
Future  

Post 
Development 

with 
Controls / 

SCE 
Modified 
Future  

97.1 1696 84.31 84.04 85.49 83.38 1.00 1.02 0.99 
97.1 1389 99.22 98.95 100.60 98.35 1.00 1.02 0.99 
95.4 1690 99.29 99.04 100.41 98.28 1.00 1.01 0.99 
95.4 1959 107.85 107.60 108.65 106.84 1.00 1.01 0.99 

Combined 
94.2 727 258.89 259.26 267.21 257.16 1.00 1.03 0.99 
89.4 7589 245.52 245.94 254.40 243.76 1.00 1.03 0.99 

*Refer to Appendix A for Map of node locations 
 

The SCE Modified Future Model serves as an enhancement of the TRCA Future Model, 

integrating detailed topographical data relevant to the study area. A comparative analysis of the 

SCE Modified Future Model against the TRCA Future Model reveals minimal differences in flow 

at downstream nodes, with variations in peak flows being negligible—less than 1%. The SCE 

Modified Future Model was utilized for comparative analysis with other scenarios to assess the 

impact of peak flow changes during the regional event. 

Table 4.2 illustrates that in the post-development uncontrolled scenario, the Clarkway Tributary 

experienced a 12% increase in peak flows, while the Gore Road Tributary exhibited increases of 

up to 7% at Node 1461. However, it is important to note that these model updates also resulted in 

a reduction of flow at certain nodes within the Gore Road Tributary downstream of the Humber 

Station Villages development. This reduction can be primarily attributed to a decrease in the area 

of natural drainage catchments contributing to the Gore Road Tributary and the introduction of a 

proposed channel. Consequently, the observed flow decrease is linked to the timing of peak flows 

in the Humber River and area diversions during the post-development phase. Furthermore, any 

observed reduction in peak flow between the release point and downstream locations is 

predominantly associated with modifications to the Hazel Reduction Factor, as detailed in the 

Humber River Hydrology Update Report (2018). 

The peak flow values detailed in the aforementioned table were incorporated into the HEC-RAS 

model to evaluate their effects on water levels. A summary comparing existing conditions with the 

post-development uncontrolled scenario is included in Appendix A. The HEC-RAS analysis 
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indicates that while regional controls are necessary for Ponds 1 and 3, which discharge into the 

Clarkway Tributary, the situation is markedly different for the Gore Road Tributary. 

For the Gore Road Tributary, only marginal increases in water levels were recorded, 

predominantly within valley corridors. Additionally, at the confluence of the Gore Road and 

Clarkway Tributaries, a mere 3% increase in peak flow was documented. These findings 

demonstrate that the hydrologic response of the Gore Road Tributary does not warrant the 

implementation of regional controls for Pond 2 and the SWM Tank.  

In a further assessment that included on-site regional controls, Ponds 1 and 3 were designed with 

regional controls, while Pond 2 and the SWM Tank were modeled utilizing 2-100 year controls. 

Site plans directing drainage to Pond 3 are proposed to include on-site regional controls, whereas 

developments discharging into the proposed channel are aligned with 2-100 year controls. The 

proposed regional controls are derived from flow per hectare calculations based on the TRCA 

Humber River Model, as depicted in Figure 4.3, which illustrates the regional release rate on an 

area basis. 

Table 4.2 demonstrates that the downstream analysis identifies no anticipated adverse impacts 

from the subject lands with regional controls applied to Ponds 1 and 3. The proposed stormwater 

management (SWM) strategies successfully mitigate peak flows, ensuring that no significant 

increases occur at critical nodes, as detailed in the key node map in Appendix A. This analysis 

strongly supports the conclusion that additional regional controls are not required for the Gore 

Road Tributary, as current hydrological conditions can be managed effectively within the existing 

framework. 
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4.3  Model Parameters, Hydrographs, and Assumptions  

The input parameters for the catchments under both existing and proposed conditions are detailed 

in Appendix A. Consistent with the TRCA Humber River Watershed Criteria, the 6-hour and 12-

hour AES design storms were utilized, along with the 4-hour Chicago Distribution as specified by 

the Town of Caledon. It is important to highlight that the design storm yielding the highest required 

volume was selected to ensure a conservative approach to the design. 

4.4  SWM Pond 1 

In this section, the design parameters of SWM Pond 1 are discussed in more detail. 

4.4.1 Drainage Area to SWM Pond 1 
The contributing drainage area to SWM Pond 1 encompasses 17.83 ha. Key catchment parameters 

for this area are provided in Table 4.3. 

 

Table 4.3: Catchment Parameters of SWM Pond 1 Drainage Area  

Area (ha) Catchment Type TIMP (%) XIMP (%) 

17.83 StandHYD 99 99 

 
4.4.2 Quality Control  
As discussed previously, level one (1) protection should be provided from the SWM Pond 1 as 

part of a treatment train approach to quality control. As per the following calculations, the SWM 

Pond 1 requires 4,190 cubic meters of permanent pool volume to meet “Enhanced” Level 1 

protection. 
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Estimated Imperviousness = 99% 
  

  

Area = 17.83 ha   
 

  

Level of Protection: 1 
  

  

SWMP Type: Wet Pond 
  

  
     
Calculation: 

    
  

Total Storage Volume Required = 275 m3/ha         →     4,903     m3  

Permanent Pool Volume = 235 m3/ha         →    4,190      m3  

Active Storage Volume = 40  m3/ha        →      713       m3  

 

It should be noted that the provided volume for SWM Pond 1 is 4,800 cubic meters which 

exceeds the required volume. 

4.4.3 Erosion Control  
Erosion control for Pond 1 will be provided by detaining the 25mm rainfall event over 48 hours. 

The following calculation summarizes the erosion control volume and peak release rates for 

extended detention. 

 

Input:     
 Area = ha 17.83  
 R.V = mm 23.86 Simulating a 25mm rainfall (VO model) 
 Draw Down Time = hrs. 48  

Calculations:    
 Required Storage = m3 4,255  
 Average Outflow = m3/s 0.025  

 Peak Outflow = m3/s 0.037 (Estimated at 1.5 times Average Outflow) 

 

4.4.4 CLI ECA Requirements 
To satisfy CLI-ECA requirements, the site must filter or infiltrate 27mm of runoff volume. Due to 

unfavorable site soils for infiltration, filtration is proposed, requiring a total filtration volume of 
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4,766 m³. A filter bed was used sized using equation 4.12 of the MOE SWM Design Manual, it 

was determined that a filter bed with a 1,300 m² footprint is required, based on a sand media with 

a depth of 0.8m and a drawdown time of 48-hours. The filter bed within SWM Pond 1 has been 

designed to provide a surface area of 1,800 m². 

4.4.5 Thermal Mitigation 
As per the Humber Station CEISMP Phase 1 report, the presence of contributing habitat for 
Redside Dace has been confirmed within the Study Area. The Clarkway Tributary, along its 
associated riparian wetland communities and HDF-8 are identified as contributing habitat for 
Redside Dace. Consequently thermal mitigation is proposed for any discharge to the Clarkway 
Tributary such as Pond 1.  

Measures have been adopted to reduce the thermal impact of the proposed SWM concept on 
Redside Dace habitat downstream of the subject site. These include incorporating infiltration of 
runoff and an end of pipe system to achieve cooling prior to discharge to the watercourse.  

In regard to infiltration, as described in Section 4.8 the different LID options are discussed in the 
CEISMP Phase 2 Report. Through retaining runoff, the total volume of heated runoff can be 
reduced, mitigating the thermal impacts to the watercourse.  

Moreover, the filter bed in the proposed SWM pond will provide cooling at the outlet of the system 
just prior to discharge to the Clarkway Tributary. This will cool remaining runoff not previously 
infiltrated, that is subject to higher temperatures including runoff from the site plans impervious 
surfaces. It will serve to reduce temperatures of runoff from a projected 30 ⁰C to 15 ⁰C. The 
surrounding area of the SWM pond and filter bed is recommended to have natural landscaping to 
provide shade to contribute to temperature control. The filter bed has been sized to convey a 27mm 
storm. Excess runoff from major storms will overflow and drain into the watercourse. Detailed 
sizing of the filter bed can be finalized in detail design stage. 

4.4.6 Quantity Control 
To meet the allowable release rates of the prescribed unit flow rates, the following volumes 

should be provided for each storm event. 
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Table 4.4: Allowable Release Rate SWM Pond 1 

Storm  

Tributary Area  Target Release Rate 

Existing 

(ha) 

Proposed 

(Controlled) 

(ha) 

Unit flow (*)  

(L/s/ha) 
Discharge (m3/s) 

2-year 

12.24  17.83  

7.71 0.094 

5-year 11.81 0.145 

10-year 14.52 0.178 

25-year 18.28 0.224 

50-year 21.35 0.261 

100-year 24.11 0.295 

Regional -- 1.670 
Note: 
(*) Unit flow calculated based on the existing tributary area using the TRCA equation  
(**) Release rate = (Unit flow) x (Pre-development controlled tributary area) 

 

A hydrologic analysis using Visual OTTHYMO software was completed to determine the required 

SWM Pond 1 storage. It should be noted that the design storm that yields the highest required 

volume has been used at this stage to provide the most conservative design. The provided active 

storage for Pond 1 is 15,400m3 for 100-year storm event and 23,700m3 for the regional storm 

event. 

Table 4.5: SWM Pond 1 Storage Requirement 

Storm 
Allowable Release Rate VO Required 

Storage* 
(m3/s) (m3) 

25mm Erosion Control 0.037 4,255 
2 - Year 0.094 5,850 
5 - Year 0.145 7,390 

10 - Year 0.178 8,770 
25 - Year 0.224 10,750 
50 - Year 0.261 12,100 
100 - Year 0.295 13,580 
Regional 1.670 21,210 

    *Note: Based on governing storm event 
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4.5  SWM Pond 2 

In this section, the design parameters of SWM Pond 2 are discussed in more detail. 

4.5.1 Drainage Area to SWM Pond 2 
The drainage area to SWM Pond 2 consists of 10.83 ha of land.   

Table 4.6: Catchment Parameters Drainage Area to SWM Pond 2  

Area (ha) Catchment Type TIMP (%) XIMP (%) 

10.83 StandHYD 99 99 

 
4.5.2 Quality Control  
As discussed previously, level one (1) protection should be provided from the SWM Pond as part 

of a treatment train approach to quality control. As per the following calculations, SWM Pond 2 

requires 2,527 cubic meters of permanent pool volume to meet “Enhanced” Level 1 protection. 

 

 
     

  

Estimated Imperviousness = 99% 
  

  

Area = 10.83 ha   
 

  

Level of Protection: 1 
  

  

SWMP Type: Wet Pond 
  

  
     
Calculation: 

    
  

Total Storage Volume Required = 273 m3/ha         →     2,960     m3  

Permanent Pool Volume = 233 m3/ha         →    2,527      m3  

Active Storage Volume = 40  m3/ha        →      433       m3  

 

It should be noted that the provided volume for SWM Pond 2 is 2,950 cubic meters which 

exceeds the required volume. 

4.5.3 Erosion Control  
Erosion control for Pond 2 will be provided by detaining the 25mm rainfall event over 48 hours. 

The following calculation summarizes the erosion control volume and peak release rates for 

extended detention. 



Stormwater Management Report  August 2024 
Humber Station Villages, Town of Caledon   2019-5139 
 

  
SCHAEFFERS                                                      Page 22

  
 CONSULTING ENGINEERS                                                                                                           

Input:     
 Area = ha 10.83  
 R.V = mm 23.73 Simulating a 25mm rainfall (VO model) 
 Draw Down Time = hrs. 48  

Calculations:    
 Required Storage = m3 2,570  
 Average Outflow = m3/s 0.0149  

 Peak Outflow = m3/s 0.0223 (Estimated at 1.5 times Average Outflow) 

 

4.5.4 CLI ECA Requirements 
To meet CLI-ECA requirements, 27mm of runoff volume needs to be infiltrated or filtered. Given 

that the site's soils are not favourable for infiltration, filtration is proposed. The filter bed within 

SWM Pond 2 was sized in accordance with Equation 4.12 from the MOE SWM Design Manual, 

it was determined that a filter bed with a 900 m² footprint is required, based on a sand media with 

a depth of 0.8m and a drawdown time of 48-hours. This design provides a filter bed surface area 

of 1,080 m², sufficient to accommodate the contributing drainage area. 

4.5.5 Quantity Control 
To meet the allowable release rates of the prescribed unit flow rates, the following volumes 

should be provided for each storm event. 

Table 4.7: Allowable Release Rate for Pond 2 

Storm  

Tributary Area  Target Release Rate 

Existing 

(ha) 

Proposed 

(Controlled) 

(ha) 

Unit flow (*)  

(L/s/ha) 
Discharge (m3/s) 

2-year 

8.88  10.83  

7.94 0.070 
5-year 12.17 0.108 

10-year 14.96 0.133 
25-year 18.84 0.167 
50-year 22.02 0.196 
100-year 24.85 0.221 

Note: 
(*) Unit flow calculated based on the existing tributary area using the TRCA equation  
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(**) Release rate = (Unit flow) x (Pre-development controlled tributary area) 

A hydrologic analysis using Visual OTTHYMO software was completed to determine the required 

SWM Pond 2 storage. It should be noted that the design storm that yields the highest required 

volume has been used at this stage to provide the most conservative design. The provided active 

storage for Pond 2 is 8,900m3 for a 100-year storm event. 

Table 4.8: SWM Pond 2 Storage Requirement 

Storm 
Allowable Release Rate VO Required 

Storage* 
(m3/s) (m3) 

25mm Erosion Control 0.022 2,570 
2 - Year 0.070 3,460 
5 - Year 0.108 4,380 

10 - Year 0.133 5,210 
25 - Year 0.167 6,380 
50 - Year 0.196 7,180 
100 - Year 0.221 8,070 

    *Note: Based on governing storm event 

 
4.6  SWM Pond 3 

In this section, the design parameters of SWM Pond 3 are discussed in more detail. 

4.6.1 Drainage Area to the SWM Pond 
The drainage area to SWM Pond 3 consists of a total of 78.26 ha of land, with 75.39 ha from site 

plans and 2.87 ha from proposed municipal roadways.  

Table 4.9: Catchment Parameters for SWM Pond 3 

Area (ha) Catchment 

Type 

TIMP (%) XIMP (%) 

2.87 StandHYD 80 80 

75.39 StandHYD 99 99 

 
 
4.6.2 Quality Control  
As discussed previously, level one (1) protection should be provided from the SWM Pond as part 
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of a treatment train approach to quality control. As per the following calculations, SWM Pond 3 

requires 18,261 cubic meters of the permanent pool to meet Level 1 protection. 
       
Input: 

     
  

Estimated Imperviousness = 99% 
  

  

Area = 78.26 ha  
 

  

Level of Protection: 1 
  

  

SWMP Type: Wet Pond 
  

  

  
     

  

Calculation: 
    

  

Total Storage Volume Required = 273 m3/ha → 21,391 m3 

Permanent Pool Volume = 233 m3/ha → 18,261 m3 

Active Storage Volume = 40 m3/ha → 3,130 m3 

              

 

It should be noted that the provided permanent pool volume for SWM Pond 3 is 19,510 cubic 

meters which exceeds the required volume. 

4.6.3 Erosion Control  
Erosion control will be provided by detaining the 25mm rainfall event over 48 hours within SWM 

Pond 3. The following calculation summarizes the erosion control volume and peak release rates 

for extended detention. 

Input:     
 Area = ha 78.26  

 R.V = mm 23.74 
Simulating a 25mm rainfall 

(VO model) 
 Draw Down Time = hrs. 48  

Calculations:    
 Required Storage = m3 18,577  
 Average Outflow = m3/s 0.1075  

 Peak Outflow = m3/s 0.1613 
(Estimated at 1.5 times 

Average Outflow) 
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4.6.4 CLI ECA Requirements 
To meet CLI-ECA requirements, 27mm of runoff volume needs to be infiltrated or filtered. Given 

that the site's soils are not favorable for infiltration, filtration is proposed. A filtration volume of 

767 m³ is required. The filter bed in SWM Pond 3 was designed following Equation 4.12 of the 

MOE SWM Design Manual, providing a surface area of 750 m² to adequately accommodate the 

contributing drainage area. 

Please note that the filter bed for Pond 3 is specifically designed to meet CLI ECA requirements 

for the right-of-way (ROW) exclusively. Individual site plans upstream of Pond 3 are responsible 

for fulfilling their respective CLI ECA criteria independently. 

4.6.5 Thermal Mitigation 
Measures have been implemented to reduce the thermal impact of the proposed SWM concept on 
Redside Dace habitat downstream of the site. These measures include incorporating runoff 
infiltration and an end-of-pipe system designed to cool the water before it discharges into the 
watercourse. 

As detailed in Section 4.8 and discussed in the CEISMP Phase 2 Report, various Low Impact 
Development (LID) options are considered for infiltration. By retaining runoff, the total volume 
of heated water is reduced, thereby mitigating thermal impacts on the watercourse. 

Additionally, the filter bed in the proposed SWM pond will provide cooling at the system's outlet 
just before discharge into the Clarkway Tributary. This will cool the remaining runoff, including 
water from impervious surfaces, which may have higher temperatures. The filter bed is expected 
to reduce runoff temperatures from approximately 30°C to 15°C. It is recommended that the area 
surrounding the SWM pond and filter bed be landscaped naturally to provide shade and further 
contribute to temperature control. The filter bed is sized to handle a 27mm storm for the ROW, 
with excess runoff from major storms designed to overflow and drain into the watercourse. 
Detailed filter bed sizing will be determined during the detailed design stage. 

4.6.6 Quantity Control 
To meet the allowable release rates of the prescribed unit flow rates, the following volumes 

should be provided for each storm event. 
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Table 4.10: Allowable Release Rate for Pond 3 

Storm  

Tributary Area  Target Release Rate 

Existing 

(ha) 

Proposed 

(Controlled) 

(ha) 

Unit flow (*)  

(L/s/ha) 
Discharge (m3/s) 

2-year 

64.22  78.26  

6.51 0.418 

5-year 9.92 0.637 

10-year 12.24 0.786 

25-year 15.39 0.989 

50-year 17.90 1.150 

100-year 20.27 1.302 

Regional -- 4.953 
Note: 
(*) Unit flow calculated based on the existing tributary area using the TRCA equation  
(**) Release rate = (Unit flow) x (Pre-development controlled tributary area) 
 

A hydrologic analysis using Visual OTTHYMO software was completed to determine the required 

SWM Pond 3 storage. It should be noted that the design storm that yields the highest required 

volume has been used at this stage to provide the most conservative design. The provided active 

storage for Pond 3 is 29,670m3 for 100-year storm event and 48,500m3 for the Regional storm 

event.  

Table 4.11: SWM Pond 3 Storage Requirement 

Storm 
Allowable Release Rate VO Required 

Storage* 
(m3/s) (m3) 

25mm Erosion Control 0.006 18577 
2 - Year 0.418 23,164 
5 - Year 0.637 24,230 

10 - Year 0.786 24,794 
25 - Year 0.989 25,773 
50 - Year 1.150 26,431 
100 - Year 1.302 27,235 
Regional 4.953 44,047 

    *Note: Based on governing storm event 
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4.7  SWM Tank 

In this section, the design parameters of the proposed SWM Tank are discussed in more detail. 

4.7.1 Drainage Area to the SWM Tank 
The drainage area to the SWM Tank consists of 0.66 ha of proposed municipal roadways.  

Table 4.12: Catchment Parameters for SWM Pond 3 

Area (ha) Catchment 

Type 

TIMP (%) XIMP (%) 

0.66 StandHYD 99 99 

 
 
4.7.2 Quality Control  
As previously mentioned, Level 1 protection should be implemented for the SWM Tank as part of 

a treatment train approach to quality control. Based on the following calculations, the SWM Tank 

requires a permanent pool volume of 154 cubic meters to achieve Level 1 protection.  

SWM Tank Quality Control 
 

Input: 
     

  

Estimated Imperviousness = 99% 
  

  

Area = 0.66 ha  
 

  

Level of Protection: 1 
  

  

SWMP Type: Wet Pond 
  

  

  
     

  

Calculation: 
    

  

Total Storage Volume Required = 273 m3/ha → 180 m3 

Permanent Pool Volume = 233 m3/ha → 154 m3 

Active Storage Volume = 40 m3/ha → 26 m3 

              

 

Alternatively, a treatment train approach incorporating Oil Grit Separators (OGS) and bioretention 

(stormwater planters) may be considered to achieve quality control requirements. Preliminary 

sizing and calculations for OGS and bioretention are provided in Appendix A. Final selection of 
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the quality control method for this right-of-way will be confirmed in consultation with the city to 

determine the preferred approach. 

 

4.7.3 Erosion Control  
Erosion control will be provided by detaining the 25mm rainfall event over 48 hours within the 

SWM Tank. The following calculation summarizes the erosion control volume and peak release 

rates for extended detention. 

Input:     
 Area = ha 0.66  

 R.V = mm 19.04 
Simulating a 25mm rainfall 

(VO model) 
 Draw Down Time = hrs. 48  

Calculations:    
 Required Storage = m3 126  
 Average Outflow = m3/s 0.0007  

 Peak Outflow = m3/s 0.0011 
(Estimated at 1.5 times 

Average Outflow) 

Given that the peak flows required for extended detention for this right-of-way (ROW) are 
minimal, it is recommended that, if extended detention peak rates are unattainable, a retention 
volume of 5mm be implemented, subject to groundwater conditions. 

4.7.4 CLI ECA Requirements 
In order to comply with CLI-ECA requirements, a runoff volume of 27 mm must be either 

infiltrated or filtered. Due to the unfavorable soil conditions for infiltration at the site, filtration is 

recommended. Bio-filters will be implemented along the right-of-way (ROW) to satisfy these 

requirements. Preliminary sizing based on MOE Equation 4.12 suggest a minimum filter area of 

65m2 is required. 

4.7.5 Quantity Control 
To meet the allowable release rates of the prescribed unit flow rates, the following volumes 

should be provided for each storm event. 
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Table 4.13: Allowable Release Rate for SWM Tank 

Storm  

Tributary Area  Target Release Rate 

Existing 

(ha) 

Proposed 

(Controlled) 

(ha) 

Unit flow (*)  

(L/s/ha) 
Discharge (m3/s) 

2-year 

0.66  0.66  

9.80 0.006 

5-year 15.12 0.010 

10-year 18.53 0.012 

25-year 23.36 0.015 

50-year 27.43 0.018 

100-year 30.87 0.020 
Note: 
(*) Unit flow calculated based on the existing tributary area using the TRCA equation  
(**) Release rate = (Unit flow) x (Pre-development controlled tributary area) 

A hydrologic analysis using Visual OTTHYMO software was completed to determine the required 

SWM Tank storage. It should be noted that the design storm that yields the highest required volume 

has been used at this stage to provide the most conservative design.  

Table 4.14: SWM Tank Storage Requirement 

Storm 
Allowable Release Rate VO Required 

Storage* 
(m3/s) (m3) 

25mm Erosion Control 0.001 126 
2 - Year 0.006 195 
5 - Year 0.010 252 

10 - Year 0.012 301 
25 - Year 0.015 369 
50 - Year 0.018 415 
100 - Year 0.020 466 

    *Note: Based on governing storm event 
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4.8  Application of Low Impact Development (LID) Measures 
4.8  

The right-of-ways cover a total of 3.53 ha within the development area and given that the majority 

of the proposed Humber Station Villages development comprises site plans, it is recommended to 

comprehensively evaluate Low Impact Development (LID) measures at the site plan application 

stage based on site specific details. The proposed development concept suggests a centralized 

treatment approach within stormwater management (SWM) facilities to achieve quality control 

objectives. 

For the selection of Best Management Practices (BMPs) across the site, various treatment train 

options were reviewed based on feasibility within the study area and alignment with the 

overarching SWM requirements. A detailed discussion on the applicable LID methods is available 

in the CEISMP Phase 2 report. 

4.9  Water Balance 

A comprehensive Water Balance analysis and consultation with the Toronto and Region 

Conservation Authority (TRCA) are required at the Master Environmental Servicing Plan (MESP) 

stage, in alignment with the TRCA 2012 Stormwater Management (SWM) Criteria. As per the 

Source Water Protection Atlas, the study area is located outside of a Significant Groundwater 

Recharge Area (SGRA). This finding is corroborated by the soil composition, predominantly fine-

grained Halton Till, which characterizes much of the area and suggests inherently low groundwater 

recharge potential, although some recharge to underlying aquifers is still anticipated. 

The proposed development encompasses approximately 3.53 hectares of right-of-way (ROW) and 

130.78 ha of site plan area. It is recommended that each site plan adhere to post-to-pre-water 

balance requirements to maintain the water balance objectives for the study area. Based on water 

balance calculations in Appendix C, the pre-development infiltration rate is estimated at 348 282 

m³/year. A deficit of 215,428 m³/year between post- and pre-development infiltration volumes 

has been and should be addressed in the post-development phase through appropriate mitigation 

measures. To meet the post-to-pre infiltration targets for the study area, it is recommended that site 

plans achieve an infiltration target of 4.20 mm or make best efforts to attain this target. Supporting 

calculations are provided in Appendix A. 
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4.10  Wetland Compensation Area 

A proposed wetland compensation area is planned south of SWM Pond 3. As the upper 340 meters 
of the HDF-8 drainage feature will be removed under the proposed conditions, a wetland 
compensation area (referred to as Wetland Compensation Area 3) will be established upstream of 
the remaining HDF-8 section to compensate for this change. This compensation area will receive 
clean roof runoff from the proposed employment lands. Refer to the CEISMP Phase 2 Report for 
additional details. 

4.11  Floodplain Analysis  

A floodplain analysis was conducted, and floodplain mapping was generated for the portions of 

the Gore Road Tributary and Clarkway Tributary within the Humber Station Villages lands. The 

results and analysis of the floodplain study are detailed in the reports prepared as part of the 

CEISMP Phase 2 submission for Humber Station Villages. 

The floodplain analysis was based on the latest TRCA hydraulic model, updated to incorporate the 

most recent topographic and hydrology data. The regional floodline, which serves as the regulatory 

floodline, is situated below the spillways of the SWM ponds. For more information, please refer 

to the “Floodplain Analysis Report Phase 2, Humber Station Villages,” prepared by Schaeffers 

Consulting Engineers (August 2024), included in Appendix D. 

5 . 0  S U M M A R Y  

This report provides the hydrologic model and SWM Pond designs for the proposed development 

of Humber Station Villages in the Town of Caledon.  A summary of this report is provided below. 

1. The TRCA Humber River model Catchments 43.10, 43.06, 43.05, 43.03, 43.04, 43.02, 

41.08, and 41.07 were modified to reflect the detailed topography of the study area and 

subsequently the proposed conditions to ensure there is no downstream impact on Humber 

River as a result of the development.  Based on the downstream analysis regional controls 

are proposed for Ponds 1 and 3.  

2. The SWM Ponds are designed in accordance with the relevant governing documents 

including the TRCA SWM Criteria, and the MOE SWM Criteria. 





APPENDIX A 

Hydrology Calculations



Humber Station Road
Project 5139

Pond 1 North East Side

Post Development Parameters

Area (ha) 17.83

Area (ha) Catchment 43.01 12.24
Total Area (ha) 17.83

Total Area 12.24 ha
TIMP 0.99
XIMP 0.99

Release Rates

6-Hour AES (m3)
12-Hour AES 

(m3)
4-hour Chicago (m3) Max

 Erosion Event 0.0369 4255
2 Year 0.0077 0.094 5400 5850 5140 5850
5 Year 0.0118 0.145 7080 7380 7390 7390
10 Year 0.0145 0.178 8200 8410 8770 8770
25 Year 0.0183 0.224 9620 9710 10750 10750
50 Year 0.0214 0.261 10760 10780 12100 12100
100 Year 0.0241 0.295 11820 11770 13580 13580
Regional 1.67 21210

Note:Based on Unit Flow Equation F (Sub Basin 36)
* Based on Pre-development Area

Pre-Development Parameters

Storm Event
Unit Flow Rate 

(m3/s/ha)

Target* 

Rate (m3/s)

Storage



Humber Station Road
Project 5139

Pond 2 North West Side

Post Development Parameters

Area (ha) 10.93

Area (ha) Catchment 41.07 8.88
Total Area (ha) 10.93

Total Area 8.88 ha
TIMP 0.99
XIMP 0.99

Release Rates

6-Hour AES (m3) 12-Hour AES (m3) 4-hour Chicago (m3) Max

 Erosion Event * 0.0223 2570
2 Year 0.0079 0.0705 3220 3460 3060 3460
5 Year 0.0122 0.1081 4190 4310 4380 4380
10 Year 0.0150 0.1328 4850 4900 5210 5210
25 Year 0.0188 0.1673 5670 5660 6380 6380
50 Year 0.0220 0.1955 6580 6600 7180 7180
100 Year 0.0249 0.2207 7220 7200 8070 8070

Regional * 0.603
Note:Based on Unit Flow Equation F (Sub Basin 36)
* Based on Pre-development Area

Pre-Development Parameters

Storm Event
Unit Flow Rate 

(m3/s/ha)

Target 

Rate (m3/s)

Storage



Humber Station Road
Project 5139

Post Development Parameters

Area (ha) 0.66

Area (ha) Catchment 41.07
0.66 Total Area (ha) 0.66

Total Area 0.66 ha TIMP 0.99
XIMP 0.99

Release Rates

6-Hour AES (m3)
12-Hour AES 

(m3)
4-hour Chicago (m3) Max

 Erosion Event 0.0011 126
2 Year 0.0098 0.0065 187 195 180 195
5 Year 0.0151 0.0100 241 244 252 252
10 Year 0.0185 0.0122 279 278 301 301
25 Year 0.0234 0.0154 327 322 369 369
50 Year 0.0274 0.0181 363 354 415 415
100 Year 0.0309 0.0204 398 386 466 466
Regional 0.045 787.000

Note:RR Based on Unit Flow Equation F (Sub Basin 36)
* Based on Pre-development Area

Pre-Development Parameters

Storm Event
Unit Flow Rate 

(m3/s/ha)

Target* 

Rate (m3/s)

Storage



Humber Station Road
Project 5139

Pond 2 South East

Post Development Parameters

Area (ha) Site Plans 75.39 75.28
ROW 2.87

Area (ha)
43.06 12.82 Total Area (ha) 78.26
43.03 51.40

Total Area 64.22 ha

Release Rates

6-Hour AES (m3)
12-Hour AES 

(m3)
4-hour Chicago (m3) Max

 Erosion Event 
2 Year 0.0065 0.4183 4,118 4,587 3,948 4,587
5 Year 0.0099 0.6373 5,293 5,653 5,490 5,653
10 Year 0.0122 0.7862 5,965 6,217 6,202 6,217
25 Year 0.0154 0.9885 6,681 6,946 7,196 7,196
50 Year 0.0179 1.1496 7,240 7,468 7,854 7,854
100 Year 0.0203 1.3019 7,762 7,992 8,658 8,658
Regional 4.953 25,470

Note:RR Based on Unit Flow Equation F (Sub Basin 36)
* Based on Pre-development Area

27,239

Pre-Development Parameters

Storm Event
Unit Flow Rate 

(m3/s/ha)

Target* 

Rate (m3/s)

Storage



Humber Station Road
Project 5139

Site Plans to Pond 3

Post Development Parameters

Regional rates Area (ha) 75.39
Pre- Catchment Contributing Area

Area (ha) 41.06 10.56
75.39 43.03 51.4 Total Area (ha) 75.39

43.06 10.76
Total Area 75.39 ha 41.07 2.67

75.28

Release Rates

6-Hour AES (m3)
12-Hour AES

(m3)
4-hour Chicago (m3) Max

 Erosion Event 
2 Year 0.0064 0.4823 21,836 23,068 21,037 23,068
5 Year 0.0097 0.7344 28,956 29,573 30,305 30,305
10 Year 0.0120 0.9063 33,643 33,926 36,110 36,110
25 Year 0.0151 1.1394 39,580 39,445 44,340 44,340
50 Year 0.0176 1.3243 44,039 43,547 49,942 49,942
100 Year 0.0199 1.5003 48,387 47,599 56,083 56,083
Regional 5.813 94,020

Note:RR Based on Unit Flow Equation F (Sub Basin 36)
* Based on Pre-development Area

Pre-Development Parameters

Storm Event
Unit Flow Rate 

(m3/s/ha)

Target* Rate 

(m3/s)

Storage



Based on 25mm Storm Event Releasing over 48-Hour Period

Input:

Area = 17.83 ha

R.V = 23.86 mm

Draw Down Time = 48 hrs

TIMP = 99 %

Calculations:
Required Storage = 4,255             m3

Average Outflow = 0.0246 m3/s
Peak Outflow = 0.0369 m3/s (Estimated at 1.5 times Average Outflow)

EROSION CONTROL CALCULATIONS
SWM Pond 1 North East

2024-07-25



Based on 25mm Storm Event Releasing over 48-Hour Period

Input:

Area = 10.83 ha

R.V = 23.729 mm

Draw Down Time = 48 hrs

TIMP = 99 %

Calculations:
Required Storage = 2,570             m3

Average Outflow = 0.0149 m3/s
Peak Outflow = 0.0223 m3/s (Estimated at 1.5 times Average Outflow)

EROSION CONTROL CALCULATIONS
SWM Pond 2 North West

2024-07-25



Based on 25mm Storm Event Releasing over 48-Hour Period

Input:

Area = 78.26 ha

R.V = 23.74 mm

Draw Down Time = 48 hrs

TIMP = 99 %

Calculations:
Required Storage = 18,577           m3

Average Outflow = 0.1075 m3/s
Peak Outflow = 0.1613 m3/s (Estimated at 1.5 times Average Outflow)

EROSION CONTROL CALCULATIONS
SWM Pond 3 South

2024-07-25



Based on 25mm Storm Event Releasing over 48-Hour Period

Input:

Area = 0.66 ha

R.V = 19.04 mm

Draw Down Time = 48 hrs

TIMP = 99 %

Calculations:
Required Storage = 126                m3

Average Outflow = 0.0007 m3/s
Peak Outflow = 0.0011 m3/s (Estimated at 1.5 times Average Outflow)

EROSION CONTROL CALCULATIONS
SWM Underground Tank

2024-07-25



Table 3.2: Water Quality Storage Requirements Based on Receiving Waters

0% 35% 55% 70% 85% 100%
Level 1 16.25 25 30 35 40 45
Level 1 36.25 80 105 120 140 160
Level 1 40 110 150 175 195 215
Level 1 52.5 140 190 225 250 275
Level 2 20 20 20 25 30 35
Level 2 42.5 60 70 80 90 100
Level 2 48.75 75 90 105 120 135
Level 2 55 90 110 130 150 170
Level 3 20 20 20 20 20 20
Level 3 60 60 60 60 60 60
Level 3 42.5 60 70 75 80 85
Level 3 33.75 60 75 85 95 105
Level 3 0 90 150 200 240 280

The 40 m3/ha represents extended detention storage.

SWM Pond 1 North East

Input:
99%

17.83 ha
1
4

Calculation:
275 m3/ha → 4,903 m3

235 m3/ha → 4,190 m3

40 m3/ha → 713 m3

* For wet ponds, wetlands, and hybrid facilities, all of the storage, except for 40 m 3/ha represents the permanent pool 
volume.

SWMP Type

Hybrid Wet Pond/Wetland
Wet Pond

Dry Pond (Continuous Flow)

Wetlands
Hybrid Wet Pond/Wetland

Wet Pond
Infiltration
Wetlands

Hybrid Wet Pond/Wetland
Wet Pond
Infiltration
Wetlands

Active Storage Volume =

Estimated Imperviousness =
Area =

Level of Protection:
SWMP Type :

Total Storage Volume Required =
Permanent Pool Volume =

Humber Station
WATER QUALITY REQUIREMENT CALCULATIONS

SWM Pond 1 North East

Storage Volume (m3/ha) for Impervious Level

Infiltration

Protection 
Level

Level 1
Wet Pond



Table 3.2: Water Quality Storage Requirements Based on Receiving Waters

0% 35% 55% 70% 85% 100%
Level 1 16.25 25 30 35 40 45
Level 1 36.25 80 105 120 140 160
Level 1 40 110 150 175 195 215
Level 1 52.5 140 190 225 250 275
Level 2 20 20 20 25 30 35
Level 2 42.5 60 70 80 90 100
Level 2 48.75 75 90 105 120 135
Level 2 55 90 110 130 150 170
Level 3 20 20 20 20 20 20
Level 3 60 60 60 60 60 60
Level 3 42.5 60 70 75 80 85
Level 3 33.75 60 75 85 95 105
Level 3 0 90 150 200 240 280

The 40 m3/ha represents extended detention storage.

SWM Pond 2 North West 

Input:
99%

10.83 ha
1
4

Calculation:
273 m3/ha → 2,960 m3

233 m3/ha → 2,527 m3

40 m3/ha → 433 m3

Humber Station
WATER QUALITY REQUIREMENT CALCULATIONS

SWM Pond 2 North West 

Protection 
Level

SWMP Type
Storage Volume (m3/ha) for Impervious Level

Hybrid Wet Pond/Wetland

Infiltration
Wetlands

Hybrid Wet Pond/Wetland
Wet Pond
Infiltration
Wetlands

Hybrid Wet Pond/Wetland
Wet Pond
Infiltration
Wetlands

SWMP Type :

Total Storage Volume Required =
Permanent Pool Volume =

Active Storage Volume =

Wet Pond
Dry Pond (Continuous Flow)

* For wet ponds, wetlands, and hybrid facilities, all of the storage, except for 40 m3/ha represents the permanent 
pool volume.

Estimated Imperviousness =
Area =

Level of Protection: Level 1
Wet Pond



Table 3.2: Water Quality Storage Requirements Based on Receiving Waters

0% 35% 55% 70% 85% 100%
Level 1 16.25 25 30 35 40 45
Level 1 36.25 80 105 120 140 160
Level 1 40 110 150 175 195 215
Level 1 52.5 140 190 225 250 275
Level 2 20 20 20 25 30 35
Level 2 42.5 60 70 80 90 100
Level 2 48.75 75 90 105 120 135
Level 2 55 90 110 130 150 170
Level 3 20 20 20 20 20 20
Level 3 60 60 60 60 60 60
Level 3 42.5 60 70 75 80 85
Level 3 33.75 60 75 85 95 105
Level 3 0 90 150 200 240 280

The 40 m3/ha represents extended detention storage.

SWM Pond 3 South

Input:
99%

78.26 ha
1
4

Calculation:
273 m3/ha → 21,391 m3

233 m3/ha → 18,261 m3

40 m3/ha → 3,130 m3

Humber Station
WATER QUALITY REQUIREMENT CALCULATIONS

SWM Pond 3 South

Protection 
Level

SWMP Type
Storage Volume (m3/ha) for Impervious Level

Hybrid Wet Pond/Wetland

Infiltration
Wetlands

Hybrid Wet Pond/Wetland
Wet Pond
Infiltration
Wetlands

Hybrid Wet Pond/Wetland
Wet Pond
Infiltration
Wetlands

SWMP Type :

Total Storage Volume Required =
Permanent Pool Volume =

Active Storage Volume =

Wet Pond
Dry Pond (Continuous Flow)

* For wet ponds, wetlands, and hybrid facilities, all of the storage, except for 40 m3/ha represents the permanent 
pool volume.

Estimated Imperviousness =
Area =

Level of Protection: Level 1
Wet Pond



Table 3.2: Water Quality Storage Requirements Based on Receiving Waters

0% 35% 55% 70% 85% 100%
Level 1 16.25 25 30 35 40 45
Level 1 36.25 80 105 120 140 160
Level 1 40 110 150 175 195 215
Level 1 52.5 140 190 225 250 275
Level 2 20 20 20 25 30 35
Level 2 42.5 60 70 80 90 100
Level 2 48.75 75 90 105 120 135
Level 2 55 90 110 130 150 170
Level 3 20 20 20 20 20 20
Level 3 60 60 60 60 60 60
Level 3 42.5 60 70 75 80 85
Level 3 33.75 60 75 85 95 105
Level 3 0 90 150 200 240 280

The 40 m3/ha represents extended detention storage.

SWM Underground Tank

Input:
99%
0.66 ha

1
4

Calculation:
273 m3/ha → 180 m3

233 m3/ha → 154 m3

40 m3/ha → 26 m3

SWMP Type :

Total Storage Volume Required =
Permanent Pool Volume =

Active Storage Volume =

Wet Pond
Dry Pond (Continuous Flow)

* For wet ponds, wetlands, and hybrid facilities, all of the storage, except for 40 m3/ha represents the permanent 
pool volume.

Estimated Imperviousness =
Area =

Level of Protection:

Hybrid Wet Pond/Wetland

Infiltration
Wetlands

Hybrid Wet Pond/Wetland
Wet Pond
Infiltration
Wetlands

Hybrid Wet Pond/Wetland
Wet Pond
Infiltration
Wetlands

Humber Station
WATER QUALITY REQUIREMENT CALCULATIONS

SWM Underground Tank

Protection 
Level

SWMP Type
Storage Volume (m3/ha) for Impervious Level

Level 1
Wet Pond



Project: Humber Station
Project No.: 5139

Catchment Imperviousnes (%) Annual Loading (m 3 /ha) Area (ha)

85 3.8 17.83

677.54
Area Req'd (m2) 819.00

Sediment Drying Area Req'd

Top width, a (m) 15.0
Bottom width, b (m) 21.0

Height, h (m) 1 <--- Minimum depth
Length, L (m) 39

Volume Provided 702.00

Annual Sediment Loading -South Pond (SWM Pond 1)

Total Sediment Volume for 10 year period (m3)

Volume, V = (1/2)*(a+b)/2*h*L

SWM Pond 1 Sediment Drying Area Calculation

3:13:1

a

b

a3h 3h

h

L



Project: Humber Station
Project No.: 5139

Catchment Imperviousnes (%) Annual Loading (m 3 /ha) Area (ha)

85 3.8 10.83 *

*Note the 0.61ha area is added as major flows drain to SWM Pond 2

411.54
Area Req'd (m2) 529.00

Sediment Drying Area Req'd

Top width, a (m) 17.0
Bottom width, b (m) 23.0

Height, h (m) 1 <--- Minimum depth
Length, L (m) 23

Volume 460.00

SWM Pond 2 Sediment Drying Area Calculation

Annual Sediment Loading -South Pond (SWM Pond 2)

Total Sediment Volume for 10 year period (m3)

Volume, V = (1/2)*(a+b)/2*h*L

3:13:1

a

b

a3h 3h

h

L



Project: Humber Station
Project No.: 5139

Catchment Imperviousnes (%) Annual Loading (m 3 /ha) Area (ha)

85 3.8 78.26 *

2973.88

Sediment Drying Area Req'd Area Req'd (m2) 3500.00

Top width, a (m) 44.0
Bottom width, b (m) 50.0

Height, h (m) 1 <--- Minimum depth
Length, L (m) 70

Provided Volume 3290.00

SWM Pond 3 Sediment Drying Area Calculation

Annual Sediment Loading -South Pond (SWM Pond 3)

Total Sediment Volume for 10 year period (m3)

Volume, V = (1/2)*(a+b)/2*h*L

*Note the 0.61ha area is added as minor flows drain to SWM Pond 3 (likely to carry majority of
the sediments on road due to first flush principle)

3:13:1

a

b

a3h 3h

h

L



Filter Bed Sizing Project: 5139
Using MOE 2003 - Equation 4.12 Pond 1

V 4766 Required Filter Volume (27mm)
d 0.80 m
K 45 mm/hr Site 27mm Requirement
h 0.60 m Area 17.83 ha
t 48.0 hrs IMP 99 %

Required Filter Area 1261 m2 VCTL 27 mm
Volume 4766 m3



Filter Bed Sizing Project: 5139
Using MOE 2003 - Equation 4.12 Pond 2

V 2895 Required Filter Volume (27mm)
d 0.80 m
K 45 mm/hr Site 27mm Requirement
h 0.60 m Area 10.83 ha
t 48.0 hrs IMP 99 %

Required Filter Area 766 m2 VCTL 27 mm
Volume 2895 m3



Filter Bed Sizing Project: 5139
Using MOE 2003 - Equation 4.12 Pond 3

V 767 Required Filter Volume (27mm)
d 0.80 m
K 45 mm/hr Site 27mm Requirement
h 0.60 m Area 2.87 ha
t 48.0 hrs IMP 99 %

Required Filter Area 203 m2 VCTL 27 mm
Volume 767 m3



Filter Bed Sizing Project: 5139
Using MOE 2003 - Equation 4.12 Tank

V 176 Required Filter Volume (27mm)
d 0.80 m
K 45 mm/hr Site 27mm Requirement
h 0.60 m Area 0.66 ha
t 48.0 hrs IMP 99 %

Required Filter Area 47 m2 VCTL 27 mm
Volume 176 m3



Filter Bed Sizing Project: 5139

Using MOE 2003 - Equation 4.12 ROW 

V 176 Required Filter Volume (27mm)

d 0.80 m

K 45 mm/hr Site 27mm Requirement

h 0.20 m Area 0.66 ha

t 48.0 hrs IMP 99 %

Required Filter Area 65 m2
VCTL 27 mm

Volume 176 m3



Regional 
Storm

 Future 
(CNIII)

Curve 
number

97

TIMP 0.7519

XIMP 0.7517

IA (losses) 5
TP N/A

Curve 
number

96

TIMP N/A

XIMP N/A

IA 10

TP 1.17

Curve 
number

99

TIMP 0.6417

XIMP 0.6417
IA (losses) 5

TP N/A
Curve 

number
98

TIMP N/A
XIMP N/A

IA 10
TP 2.76

Curve 
number

99

TIMP N/A
XIMP N/A

IA 10
TP 1

Curve 
number

98

TIMP 0.6469
XIMP 0.6388

IA (losses) 5
TP N/A

Curve 
number

97

TIMP N/A
XIMP N/A

IA 10
TP 1.9

Curve 
number

96

TIMP N/A
XIMP N/A

IA 10
TP 2.53

Curve 
number

97

TIMP N/A
XIMP N/A

IA 10
TP 3.09

TRCA Future Model Pre-Development Parameters

Catchment 
Name

Area 
(ha) Hydrograph Model 

Parameters

43.10 202.72 Standhyd

43.06 35.79 Nashyd

43.05 39.74 Standhyd

43.03 63.04 Nashyd

43.04 24.96 Nashyd

43.02 129.13 Standhyd

41.08 362.27 Nashyd

41.06 127.87 Nashyd

41.07 101.08 Nashyd



Table 3: D/S Analysis Area Breakdown

ID Area ID Area ID Area
41.07 101.08 41.07 27.77

41.072 19.36

41.073 24.49
41.074 25.29

Sub Total 43.85 53.06

41.08 362.27 41.081 6.68 41.08 341.57
41.082 10.3

Sub Total 16.98
43.03 63.04 43.031 56.26 0

43.032 16.45

Sub Total 72.71

43.1 202.72 43.11 21.45 43.1 179.84

Sub Total 21.45
43.06 35.79 43.061 23.39 43.06 10.69

Sub Total 23.39
43.05 39.74 43.051 2.43 43.05 38.55

Sub Total 2.43
43.04 24.96 43.041 7.27 43.04 17.02

Sub Total 7.27
43.02 129.13 43.021 3.11 43.02 126.77

Sub Total 3.11
41.06 127.87 41.061 24.47 43.02 103.43

Sub Total 24.47
Total 1086.6 215.66 870.93

TRCA Future SCE Revised Within 
Subject Area

Revised Outside the 
Subject Area



Post Development Model  
Within 
Subject Area

 
Outside the 
Subject Area

ID Area ID Area
Channel and N 17.63 41.07 27.77

41.072 23.02
41.073 -23.04

Site Plan 26.63
Post Pond 10.83 41.074 25.290

55.07 53.060

41.081 6.48 41.080 341.570

6.48
0.000

43.032 17.31

17.31

43.110 6.80 43.100 179.840
Post 17.83

24.63
43.061 10.54 43.060 10.690

Post 78.26
88.80

43.051 2.43 43.050 38.550

2.43
43.041 7.27 43.040 17.020

7.27
43.021 3.11 43.020 126.770

3.11
41.061 11.32 43.020 103.430

Post 0.66
11.98

Total 217.080 870.930



Adhyd Node
TRCA Future 

Model
SCE Modified 
Future Model

Post Dev Updated TP 
Future Model

Post Dev with 
Controlls

ratio=
SCE Modified Future 

Model/TRCA  Future Model

ratio=
Post Dev Updated TP Future 
Model/SCE Modified Future 

Model

ratio=
Post with 

Controlsl/SCE 
Modified Future 

Model
A B C E F I = B/C L = E / C N = F/C

100 857 76.14 76.41 85.95 75.95 1.00 1.12 0.99
100 1458 90.29 90.66 100.61 90.07 1.00 1.11 0.99
97.1 1012 107.49 107.87 115.69 107.18 1.00 1.07 0.99
97.1 1766 129.44 129.78 137.35 129.10 1.00 1.06 0.99
97.1 1545 132.27 132.69 140.53 131.79 1.00 1.06 0.99
94.8 1307 144.88 145.45 152.60 144.26 1.00 1.05 0.99
94.8 1100 147.20 147.84 154.92 146.52 1.00 1.05 0.99
100 846 40.85 40.29 36.39 37.01 0.99 0.90 0.92
99.2 1393 39.90 39.35 38.42 37.43 0.99 0.98 0.95
99.2 1461 51.03 50.66 54.37 50.96 0.99 1.07 1.01
97.1 1819 68.92 68.62 70.07 67.82 1.00 1.02 0.99
97.1 1962 77.72 77.48 78.71 76.82 1.00 1.02 0.99
97.1 1853 84.33 84.09 85.23 83.43 1.00 1.01 0.99
97.1 1696 84.31 84.04 85.49 83.38 1.00 1.02 0.99
97.1 1389 99.22 98.95 100.60 98.35 1.00 1.02 0.99
95.4 1690 99.29 99.04 100.41 98.28 1.00 1.01 0.99
95.4 1959 107.85 107.60 108.65 106.84 1.00 1.01 0.99
94.2 727 258.89 259.26 267.21 257.16 1.00 1.03 0.99
89.4 7589 245.52 245.94 254.40 243.76 1.00 1.03 0.99

Regional Flows (m3/s)

Tributary

Area 
Reduction 

Factor

Clarkway 
Tributary

Gore Road 
Tributary

Combined



6

5

1

2

6

28

50

45

46

27

25

14

19

20

18

12

17

10

39

43

41

36

31

30

37

34

9.1

8.1

8.27.1

8.3

4.1

4.2
3.4

2.1

9.6

6.1

8.7

3.2

8.6

7.8

7.5

7.2

5.4
5.1

4.3

3.3

1.1

2.2

9.29.3
9.5

8.5

7.3

7.4

7.6
7.7

7.9

5.3

5.2
5.6

5.5

4.4

4.5
3.1

3.5
3.6

2.3

1.2

1.3

27.3

43.2

44.2

39.2

50.1

50.248.1

49.1

40.1

42.1

44.1

51.1

45.4 47.1

49.2

27.1

27.5
26.1

26.226.3

26.4

21.113.1

23.1

25.1

14.514.414.3

14.214.1

15.2

15.1

16.2

19.2
19.3

23.2
22.2

22.1

21.2

21.318.1

19.1

22.922.8

22.322.4

22.5

22.622.7

13.2

16.1
18.2

25.224.2

24.1

40.3

39.1

33.329.1

32.1

33.1

35.1

39.3

38.1

32.2

6.08

6.04

6.01

6.14

48.3

17.417.5

32.7
32.3

13.313.4

45.1

48.2

13.5

46.3

27.6

17.3

17.1

10.1

10.510.9

6.06

39.5

35.2

39.6

35.7

41.1

41.3

27.4

27.2

45.2

45.3

48.4

49.7

49.949.8

49.3

49.5
49.4

42.2

40.2

34.2

31.2

29.5 29.4 29.2

37.3

36.1
13.6

21.6

19.8

19.7

19.4

12.1

10.6

10.4

6.11

6.02

46.2

46.1

47.2

35.3

35.5

31.3

31.4

36.4

36.2

38.3

41.2

13.9

13.8

13.7

21.5

21.4

19.5

19.6

19.9

11.3

12.2

12.3

34.3

34.4

37.1

37.2

37.5

37.4

10.7

10.8

10.3

10.2

6.05

6.12

6.13

7.11

26.21
33.11

33.12

40.25

32.42
32.41

33.1633.15

33.14

32.21
32.22

32.24

32.33

32.32

25.0225.01

27.01

22.8222.81

22.55

24.21

24.1224.11

24.13

22.71

22.6122.62

33.13

10.13

13.11

19.11

10.12

10.11

27.02

48.05

01.06

49.03

48.04

48.06

47.01

04.04

48.07

05.06

48.03

50.02

50.04

50.01

49.07

27.04

05.09

02.01

04.06

17.06

07.09

01.07

17.03

03.05

05.03

49.06

49.04

01.05
10.23

02.03

10.21
17.1210.33

15.21

07.11

09.13

04.02

02.06

07.02

50.05

10.34

45.03

34.09

37.05

17.07

34.08

41.08

08.13

45.07

07.06

30.04

12.01

08.01

08.03

10.30

46.10

28.02

30.02

36.10

06.21

48.08

07.10

09.10

10.25

28.03

47.03

17.13

27.07

12.03

31.03

27.03

15.13

16.10

37.01

04.01B

16.08

17.11

10.32

04.07

37.09

03.04

38.07

04.05

14.55

11.01

05.04

01.08

45.08

37.08

04.08

09.08

31.01

01.04

05.07

10.31

10.15
17.04

40.01

17.10

31.02

08.09

19.20

05.01

08.02

16.20

27.08

10.24

45.01

19.18

18.08

29.16

34.02

10.16

14.05

37.07

47.02

45.02

18.11

36.07

18.12

43.01

07.07

17.05

28.01

21.04

49.01

34.05

20.02

11.05

20.07

13.30

35.13

27.10

45.10

19.09

05.08

27.13

43.10

19.01

20.06

14.07

45.04

10.27

45.06

37.12

07.05

37.11

12.02

20.05

13.07

15.27

10.26

24.06

02.04
04.03

21.08

50.03

46.17

18.03

13.29

33.13

48.02

16.11

10.14

38.06

16.02

03.03

09.05

45.09

08.10

07.12

21.03

10.08

39.03

24.07

30.09

49.02

19.08

16.06

45.05

41.01

15.11

09.12

09.09

21.01

06.10

11.04

09.03

18.07

21.05

15.09

22.20

15.26

15.14

35.05

21.02

40.10

10.04

46.02

36.11

34.07

09.11

43.11

30.06

15.31

10.20

27.09

37.03
13.31

09.01

24.08

38.04

33.12

02.02

37.04

14.17

32.28

14.19

16.03

31.04

17.09

16.09

16.01

15.17

13.12

08.12

18.04

05.02

38.02

23.10

14.06

22.22
19.02

16.05

19.07

07.13

19.14

44.14

06.09

10.22A

06.03

49.05

43.02

16.12

33.11

41.06

10.19

22.18

16.13

37.10

22.06

19.15

06.19 19.03

10.07

30.10

19.16

46.11

25.15

10.05

07.15B

15.28

15.08

09.04

25.13

13.19

10.13

19.10

24.05

15.30

25.10

29.15

10.03

30.05

18.10

18.09

22.29

17.08

15.12

32.26

14.09

34.06

39.13

08.06B

33.02

03.02

37.06

35.03

24.02

32.27

48.01

21.11

10.17B

34.03

41.07

21.16

34.04

16.16

24.03

01.01

33.14

19.17

16.22

38.01

19.06

07.14

13.09

15.07

18.01

13.03

22.21

22.31

27.12

46.07

25.08

26.14

25.06

13.26

16.14

15.16

26.15

14.04

14.33

24.10

14.34

06.12

11.03

10.12

15.22

08.06A

13.13B
22.01

46.15

26.10

36.09

22.13

16.04

14.51

08.04

13.23

10.11

09.07

04.01A

21.09

33.16

40.03

15.23

10.09

08.05B

07.08

11.02

08.11

26.16

36.01

06.02

36.05

27.01

36.08

20.04A

22.07

10.28

33.01

24.01

16.18

14.02

30.07

02.05

47.06

18.06

06.16

15.05B

16.19B

15.19

35.12

20.01B

41.03

01.03

19.19

46.13

22.04
18.02

25.12

35.15

19.04

38.03

33.03

27.14

34.01

24.04

22.26

15.04B

44.08

10.18

42.11

26.02

10.22B

43.09

15.02

22.23

44.01

41.05

13.10

21.12

10.17A

42.14

46.05

14.10

21.10

09.02

33.06

14.50

16.15

15.04A

16.07

33.15

06.17B

21.14

10.10

22.02

23.09

33.05

40.12

30.03

13.01

14.53

22.12

32.16

14.44

14.29

01.02

46.01

24.11

15.10B

32.18

10.02

10.29

19.13

13.16

05.05
15.20

32.24

22.24

40.13

46.09

15.05A

23.03

19.11

14.13

07.15A

29.04

15.32

23.08

17.02

41.04

44.1135.02

24.09

35.06

29.08

27.15

13.06

32.19

15.03

46.14

26.0429.13

16.23

43.05

20.01A

22.08

26.11

42.15

23.04

15.01B

39.12

06.06

13.15

46.03

08.07

15.24

30.08

21.13

47.04

07.04

29.05

35.01

13.02

07.01

22.16

35.04

22.05A

43.03

15.15

46.04

15.29

22.05B

13.13A

22.19

32.22

40.11

20.04B

14.39

35.11

38.05

08.05A

13.14

41.02

42.01

22.14

13.11

44.06

14.12

44.15

27.05

16.24

44.02

06.08
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Figure 5.4 Catchments for Future Scenario
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Date: July 10, 2024
Humber Station Downstream Flow and Water Surface Elevation Analysis

A B C D E F G H

Q Total W.S. Elev Q Total W.S. Elev Q Total W.S. Elev Q Total W.S. Elev [ C - A ] [ C - A ]/ [A] [ D - B ] [ D - B ]/ [B] [ E - C ] [ E - C ]/ [C] [ F - D ] [ F - D ]/ [D] [ G - C ] [ G - C ]/ [C] [ H - D ] [ H - D ]/ [D]
(m3/s) (m) (m3/s) (m) (m3/s) (m) (m3/s) (m) m3/s % m % m3/s % m % m3/s % m %

857 Clarkway Trib A 76.14 221.93 76.41 221.93 75.95 221.93 85.95 222.02 0.27 0.35% 0.00 0.00% -0.46 -0.60% 0 0.00% 9.54 12.49% 0.09 0.04%
Clarkway Trib A 76.14 221.43 76.41 221.43 75.95 221.43 85.95 221.53 0.27 0.35% 0.00 0.00% -0.46 -0.60% 0 0.00% 9.54 12.49% 0.1 0.05%
Clarkway Trib A 76.14 220.59 76.41 220.59 75.95 220.59 85.95 220.69 0.27 0.35% 0.00 0.00% -0.46 -0.60% 0 0.00% 9.54 12.49% 0.1 0.05%
Clarkway Trib A 76.14 219.8 76.41 219.8 75.95 219.79 85.95 219.9 0.27 0.35% 0.00 0.00% -0.46 -0.60% -0.01 0.00% 9.54 12.49% 0.1 0.05%
Clarkway Trib A 76.14 218.56 76.41 218.56 75.95 218.56 85.95 218.64 0.27 0.35% 0.00 0.00% -0.46 -0.60% 0 0.00% 9.54 12.49% 0.08 0.04%
Clarkway Trib A 76.14 218.49 76.41 218.5 75.95 218.49 85.95 218.61 0.27 0.35% 0.01 0.00% -0.46 -0.60% -0.01 0.00% 9.54 12.49% 0.11 0.05%
Clarkway Trib A 76.14 217.27 76.41 217.27 75.95 217.26 85.95 217.35 0.27 0.35% 0.00 0.00% -0.46 -0.60% -0.01 0.00% 9.54 12.49% 0.08 0.04%
Clarkway Trib A 76.14 216.6 76.41 216.61 75.95 216.6 85.95 216.71 0.27 0.35% 0.01 0.00% -0.46 -0.60% -0.01 0.00% 9.54 12.49% 0.1 0.05%
Clarkway Trib A 76.14 215.71 76.41 215.72 75.95 215.71 85.95 215.81 0.27 0.35% 0.01 0.00% -0.46 -0.60% -0.01 0.00% 9.54 12.49% 0.09 0.04%
Clarkway Trib A 76.14 215.41 76.41 215.41 75.95 215.4 85.95 215.48 0.27 0.35% 0.00 0.00% -0.46 -0.60% -0.01 0.00% 9.54 12.49% 0.07 0.03%
Clarkway Trib A 76.14 215.38 76.41 215.39 75.95 215.38 85.95 215.45 0.27 0.35% 0.01 0.00% -0.46 -0.60% -0.01 0.00% 9.54 12.49% 0.06 0.03%
Clarkway Trib A 76.14 215.34 76.41 215.34 75.95 215.34 85.95 215.42 0.27 0.35% 0.00 0.00% -0.46 -0.60% 0 0.00% 9.54 12.49% 0.08 0.04%
Clarkway Trib A Bridge 0 Bridge Bridge

1458 Clarkway Trib A 90.29 214.6 90.66 214.61 90.07 214.6 100.61 214.67 0.37 0.41% 0.01 0.00% -0.59 -0.65% -0.01 0.00% 9.95 10.98% 0.06 0.03%
Clarkway Trib A 90.29 214.4 90.66 214.4 90.07 214.39 100.61 214.45 0.37 0.41% 0.00 0.00% -0.59 -0.65% -0.01 0.00% 9.95 10.98% 0.05 0.02%
Clarkway Trib A 90.29 214.19 90.66 214.19 90.07 214.19 100.61 214.26 0.37 0.41% 0.00 0.00% -0.59 -0.65% 0 0.00% 9.95 10.98% 0.07 0.03%
Clarkway Trib A 90.29 214.17 90.66 214.18 90.07 214.17 100.61 214.25 0.37 0.41% 0.01 0.00% -0.59 -0.65% -0.01 0.00% 9.95 10.98% 0.07 0.03%
Clarkway Trib A Culvert 0 Culvert Culvert
Clarkway Trib A 90.29 214.1 90.66 214.1 90.07 214.1 100.61 214.19 0.37 0.41% 0.00 0.00% -0.59 -0.65% 0 0.00% 9.95 10.98% 0.09 0.04%
Clarkway Trib A 90.29 214.1 90.66 214.1 90.07 214.09 100.61 214.19 0.37 0.41% 0.00 0.00% -0.59 -0.65% -0.01 0.00% 9.95 10.98% 0.09 0.04%
Clarkway Trib A 90.29 213.85 90.66 213.86 90.07 213.85 100.61 213.95 0.37 0.41% 0.01 0.00% -0.59 -0.65% -0.01 0.00% 9.95 10.98% 0.09 0.04%
Clarkway Trib A 90.29 213.05 90.66 213.05 90.07 213.05 100.61 213.15 0.37 0.41% 0.00 0.00% -0.59 -0.65% 0 0.00% 9.95 10.98% 0.1 0.05%
Clarkway Trib A 90.29 212.75 90.66 212.75 90.07 212.75 100.61 212.85 0.37 0.41% 0.00 0.00% -0.59 -0.65% 0 0.00% 9.95 10.98% 0.1 0.05%
Clarkway Trib A 90.29 212.32 90.66 212.33 90.07 212.32 100.61 212.43 0.37 0.41% 0.01 0.00% -0.59 -0.65% -0.01 0.00% 9.95 10.98% 0.1 0.05%
Clarkway Trib A 90.29 211.92 90.66 211.92 90.07 211.92 100.61 212.02 0.37 0.41% 0.00 0.00% -0.59 -0.65% 0 0.00% 9.95 10.98% 0.1 0.05%
Clarkway Trib A 90.29 211.82 90.66 211.83 90.07 211.83 100.61 211.92 0.37 0.41% 0.01 0.00% -0.59 -0.65% 0 0.00% 9.95 10.98% 0.09 0.04%
Clarkway Trib A 90.29 211.79 90.66 211.8 90.07 211.8 100.61 211.89 0.37 0.41% 0.01 0.00% -0.59 -0.65% 0 0.00% 9.95 10.98% 0.09 0.04%
Clarkway Trib A Bridge 0 Bridge Bridge
Clarkway Trib A 90.29 211.66 90.66 211.67 90.07 211.67 100.61 211.75 0.37 0.41% 0.01 0.00% -0.59 -0.65% 0 0.00% 9.95 10.98% 0.08 0.04%
Clarkway Trib A 90.29 211.67 90.66 211.67 90.07 211.68 100.61 211.76 0.37 0.41% 0.00 0.00% -0.59 -0.65% 0.01 0.00% 9.95 10.98% 0.09 0.04%
Clarkway Trib A 90.29 211.6 90.66 211.61 90.07 211.61 100.61 211.69 0.37 0.41% 0.01 0.00% -0.59 -0.65% 0 0.00% 9.95 10.98% 0.08 0.04%
Clarkway Trib A 90.29 211.58 90.66 211.59 90.07 211.59 100.61 211.67 0.37 0.41% 0.01 0.00% -0.59 -0.65% 0 0.00% 9.95 10.98% 0.08 0.04%
Clarkway Trib A Bridge 0 Bridge Bridge
Clarkway Trib A 90.29 211.27 90.66 211.27 90.07 211.3 100.61 211.35 0.37 0.41% 0.00 0.00% -0.59 -0.65% 0.03 0.01% 9.95 10.98% 0.08 0.04%
Clarkway Trib A 90.29 211.02 90.66 211.02 90.07 211.01 100.61 211.1 0.37 0.41% 0.00 0.00% -0.59 -0.65% -0.01 0.00% 9.95 10.98% 0.08 0.04%
Clarkway Trib A 90.29 210.47 90.66 210.47 90.07 210.46 100.61 210.56 0.37 0.41% 0.00 0.00% -0.59 -0.65% -0.01 0.00% 9.95 10.98% 0.09 0.04%

1458 Clarkway Trib A 90.29 210.22 90.66 210.23 90.07 210.22 100.61 210.31 0.37 0.41% 0.01 0.00% -0.59 -0.65% -0.01 0.00% 9.95 10.98% 0.08 0.04%
Clarkway Trib A 90.29 210.2 90.66 210.2 90.07 210.2 100.61 210.28 0.37 0.41% 0.00 0.00% -0.59 -0.65% 0 0.00% 9.95 10.98% 0.08 0.04%
Clarkway Trib A 90.29 210.14 90.66 210.14 90.07 210.14 100.61 210.21 0.37 0.41% 0.00 0.00% -0.59 -0.65% 0 0.00% 9.95 10.98% 0.07 0.03%
Clarkway Trib A Bridge 0 Bridge Bridge
Clarkway Trib A 90.29 209.86 90.66 209.86 90.07 209.85 100.61 209.92 0.37 0.41% 0.00 0.00% -0.59 -0.65% -0.01 0.00% 9.95 10.98% 0.06 0.03%
Clarkway Trib A 90.29 209.49 90.66 209.49 90.07 209.5 100.61 209.61 0.37 0.41% 0.00 0.00% -0.59 -0.65% 0.01 0.00% 9.95 10.98% 0.12 0.06%
Clarkway Trib A 90.29 208.39 90.66 208.39 90.07 208.39 100.61 208.47 0.37 0.41% 0.00 0.00% -0.59 -0.65% 0 0.00% 9.95 10.98% 0.08 0.04%
Clarkway Trib A 90.29 208.07 90.66 208.07 90.07 208.06 100.61 208.15 0.37 0.41% 0.00 0.00% -0.59 -0.65% -0.01 0.00% 9.95 10.98% 0.08 0.04%
Clarkway Trib A 90.29 207.67 90.66 207.67 90.07 207.67 100.61 207.74 0.37 0.41% 0.00 0.00% -0.59 -0.65% 0 0.00% 9.95 10.98% 0.07 0.03%
Clarkway Trib A 90.29 207.37 90.66 207.37 90.07 207.37 100.61 207.44 0.37 0.41% 0.00 0.00% -0.59 -0.65% 0 0.00% 9.95 10.98% 0.07 0.03%
Clarkway Trib A 90.29 207.31 90.66 207.32 90.07 207.31 100.61 207.38 0.37 0.41% 0.01 0.00% -0.59 -0.65% -0.01 0.00% 9.95 10.98% 0.06 0.03%
Clarkway Trib A 90.29 207.31 90.66 207.31 90.07 207.31 100.61 207.37 0.37 0.41% 0.00 0.00% -0.59 -0.65% 0 0.00% 9.95 10.98% 0.06 0.03%
Clarkway Trib A Bridge 0 Bridge Bridge
Clarkway Trib A 90.29 206.87 90.66 206.87 90.07 206.87 100.61 206.95 0.37 0.41% 0.00 0.00% -0.59 -0.65% 0 0.00% 9.95 10.98% 0.08 0.04%
Clarkway Trib A 90.29 206.85 90.66 206.86 90.07 206.85 100.61 206.93 0.37 0.41% 0.01 0.00% -0.59 -0.65% -0.01 0.00% 9.95 10.98% 0.07 0.03%
Clarkway Trib A 90.29 206.17 90.66 206.17 90.07 206.17 100.61 206.25 0.37 0.41% 0.00 0.00% -0.59 -0.65% 0 0.00% 9.95 10.98% 0.08 0.04%
Clarkway Trib A 90.29 205.33 90.66 205.34 90.07 205.33 100.61 205.41 0.37 0.41% 0.01 0.00% -0.59 -0.65% -0.01 0.00% 9.95 10.98% 0.07 0.03%
Clarkway Trib A 90.29 205.08 90.66 205.09 90.07 205.08 100.61 205.17 0.37 0.41% 0.01 0.00% -0.59 -0.65% -0.01 0.00% 9.95 10.98% 0.08 0.04%
Clarkway Trib A 90.29 204.77 90.66 204.78 90.07 204.77 100.61 204.86 0.37 0.41% 0.01 0.00% -0.59 -0.65% -0.01 0.00% 9.95 10.98% 0.08 0.04%
Clarkway Trib A 90.29 204.42 90.66 204.42 90.07 204.42 100.61 204.49 0.37 0.41% 0.00 0.00% -0.59 -0.65% 0 0.00% 9.95 10.98% 0.07 0.03%
Clarkway Trib A 90.29 204.2 90.66 204.21 90.07 204.2 100.61 204.26 0.37 0.41% 0.01 0.00% -0.59 -0.65% -0.01 0.00% 9.95 10.98% 0.05 0.02%

1012 Clarkway Trib A 107.49 203.67 107.87 203.68 107.18 203.67 115.69 203.72 0.38 0.35% 0.01 0.00% -0.69 -0.64% -0.01 0.00% 7.82 7.25% 0.04 0.02%
Clarkway Trib A 107.49 202.99 107.87 202.99 107.18 202.99 115.69 203.03 0.38 0.35% 0.00 0.00% -0.69 -0.64% 0 0.00% 7.82 7.25% 0.04 0.02%
Clarkway Trib A 107.49 202.86 107.87 202.86 107.18 202.86 115.69 202.91 0.38 0.35% 0.00 0.00% -0.69 -0.64% 0 0.00% 7.82 7.25% 0.05 0.02%
Clarkway Trib A 107.49 202.49 107.87 202.49 107.18 202.49 115.69 202.53 0.38 0.35% 0.00 0.00% -0.69 -0.64% 0 0.00% 7.82 7.25% 0.04 0.02%
Clarkway Trib A 107.49 201.45 107.87 201.45 107.18 201.45 115.69 201.52 0.38 0.35% 0.00 0.00% -0.69 -0.64% 0 0.00% 7.82 7.25% 0.07 0.03%
Clarkway Trib A 107.49 201.06 107.87 201.06 107.18 201.05 115.69 201.17 0.38 0.35% 0.00 0.00% -0.69 -0.64% -0.01 0.00% 7.82 7.25% 0.11 0.05%
Clarkway Trib A 107.49 200.47 107.87 200.48 107.18 200.46 115.69 200.71 0.38 0.35% 0.01 0.00% -0.69 -0.64% -0.02 -0.01% 7.82 7.25% 0.23 0.11%
Clarkway Trib A 107.49 200.4 107.87 200.41 107.18 200.39 115.69 200.65 0.38 0.35% 0.01 0.00% -0.69 -0.64% -0.02 -0.01% 7.82 7.25% 0.24 0.12%
Clarkway Trib A 107.49 200.15 107.87 200.17 107.18 200.14 115.69 200.41 0.38 0.35% 0.02 0.01% -0.69 -0.64% -0.03 -0.01% 7.82 7.25% 0.24 0.12%
Clarkway Trib A Culvert 0 Culvert Culvert

1012 Clarkway Trib A 107.49 199.12 107.87 199.12 107.18 199.12 115.69 199.18 0.38 0.35% 0.00 0.00% -0.69 -0.64% 0 0.00% 7.82 7.25% 0.06 0.03%
Clarkway Trib A 107.49 199.07 107.87 199.07 107.18 199.07 115.69 199.13 0.38 0.35% 0.00 0.00% -0.69 -0.64% 0 0.00% 7.82 7.25% 0.06 0.03%
Clarkway Trib A 107.49 198.53 107.87 198.53 107.18 198.52 115.69 198.59 0.38 0.35% 0.00 0.00% -0.69 -0.64% -0.01 -0.01% 7.82 7.25% 0.06 0.03%
Clarkway Trib A 107.49 198.27 107.87 198.27 107.18 198.27 115.69 198.33 0.38 0.35% 0.00 0.00% -0.69 -0.64% 0 0.00% 7.82 7.25% 0.06 0.03%
Clarkway Trib A 107.49 197.74 107.87 197.75 107.18 197.74 115.69 197.79 0.38 0.35% 0.01 0.01% -0.69 -0.64% -0.01 -0.01% 7.82 7.25% 0.04 0.02%
Clarkway Trib A 107.49 196.9 107.87 196.9 107.18 196.9 115.69 196.96 0.38 0.35% 0.00 0.00% -0.69 -0.64% 0 0.00% 7.82 7.25% 0.06 0.03%
Clarkway Trib A 107.49 196.5 107.87 196.51 107.18 196.5 115.69 196.57 0.38 0.35% 0.01 0.01% -0.69 -0.64% -0.01 -0.01% 7.82 7.25% 0.06 0.03%
Clarkway Trib A 107.49 196.39 107.87 196.39 107.18 196.39 115.69 196.46 0.38 0.35% 0.00 0.00% -0.69 -0.64% 0 0.00% 7.82 7.25% 0.07 0.04%

1766 Clarkway Trib A 129.44 196.38 129.78 196.39 129.1 196.38 137.35 196.45 0.34 0.26% 0.01 0.01% -0.68 -0.52% -0.01 -0.01% 7.57 5.83% 0.06 0.03%
Clarkway Trib A 129.44 196.32 129.78 196.33 129.1 196.32 137.35 196.39 0.34 0.26% 0.01 0.01% -0.68 -0.52% -0.01 -0.01% 7.57 5.83% 0.06 0.03%
Clarkway Trib A Bridge 0 Bridge Bridge
Clarkway Trib A 129.44 195.62 129.78 195.62 129.1 195.61 137.35 195.66 0.34 0.26% 0.00 0.00% -0.68 -0.52% -0.01 -0.01% 7.57 5.83% 0.04 0.02%
Clarkway Trib A 129.44 195.55 129.78 195.55 129.1 195.55 137.35 195.6 0.34 0.26% 0.00 0.00% -0.68 -0.52% 0 0.00% 7.57 5.83% 0.05 0.03%
Clarkway Trib A 129.44 195.31 129.78 195.31 129.1 195.31 137.35 195.35 0.34 0.26% 0.00 0.00% -0.68 -0.52% 0 0.00% 7.57 5.83% 0.04 0.02%
Clarkway Trib A 129.44 194.81 129.78 194.81 129.1 194.81 137.35 194.86 0.34 0.26% 0.00 0.00% -0.68 -0.52% 0 0.00% 7.57 5.83% 0.05 0.03%
Clarkway Trib A 129.44 194.81 129.78 194.82 129.1 194.81 137.35 194.86 0.34 0.26% 0.01 0.01% -0.68 -0.52% -0.01 -0.01% 7.57 5.83% 0.04 0.02%
Clarkway Trib A 129.44 194.63 129.78 194.63 129.1 194.63 137.35 194.68 0.34 0.26% 0.00 0.00% -0.68 -0.52% 0 0.00% 7.57 5.83% 0.05 0.03%
Clarkway Trib A 129.44 194.42 129.78 194.42 129.1 194.42 137.35 194.47 0.34 0.26% 0.00 0.00% -0.68 -0.52% 0 0.00% 7.57 5.83% 0.05 0.03%
Clarkway Trib A 129.44 194.27 129.78 194.27 129.1 194.26 137.35 194.32 0.34 0.26% 0.00 0.00% -0.68 -0.52% -0.01 -0.01% 7.57 5.83% 0.05 0.03%

1766 Clarkway Trib A 129.44 194.01 129.78 194.02 129.1 194.01 137.35 194.07 0.34 0.26% 0.01 0.01% -0.68 -0.52% -0.01 -0.01% 7.57 5.83% 0.05 0.03%
Clarkway Trib A 129.44 193.69 129.78 193.69 129.1 193.68 137.35 193.74 0.34 0.26% 0.00 0.00% -0.68 -0.52% -0.01 -0.01% 7.57 5.83% 0.05 0.03%
Clarkway Trib A 129.44 193.41 129.78 193.41 129.1 193.41 137.35 193.46 0.34 0.26% 0.00 0.00% -0.68 -0.52% 0 0.00% 7.57 5.83% 0.05 0.03%
Clarkway Trib A 129.44 192.06 129.78 192.07 129.1 192.06 137.35 192.13 0.34 0.26% 0.01 0.01% -0.68 -0.52% -0.01 -0.01% 7.57 5.83% 0.06 0.03%
Clarkway Trib A 129.44 192.18 129.78 192.18 129.1 192.17 137.35 192.23 0.34 0.26% 0.00 0.00% -0.68 -0.52% -0.01 -0.01% 7.57 5.83% 0.05 0.03%
Clarkway Trib A 129.44 192.02 129.78 192.02 129.1 192.02 137.35 192.07 0.34 0.26% 0.00 0.00% -0.68 -0.52% 0 0.00% 7.57 5.83% 0.05 0.03%
Clarkway Trib A 129.44 192.02 129.78 192.02 129.1 192.02 137.35 192.07 0.34 0.26% 0.00 0.00% -0.68 -0.52% 0 0.00% 7.57 5.83% 0.05 0.03%
Clarkway Trib A 129.44 191.82 129.78 191.83 129.1 191.82 137.35 191.86 0.34 0.26% 0.01 0.01% -0.68 -0.52% -0.01 -0.01% 7.57 5.83% 0.03 0.02%
Clarkway Trib A 129.44 191.81 129.78 191.81 129.1 191.81 137.35 191.84 0.34 0.26% 0.00 0.00% -0.68 -0.52% 0 0.00% 7.57 5.83% 0.03 0.02%
Clarkway Trib A Bridge 0 Bridge Bridge

1766 Clarkway Trib A 129.44 190.59 129.78 190.59 129.1 190.59 137.35 190.65 0.34 0.26% 0.00 0.00% -0.68 -0.52% 0 0.00% 7.57 5.83% 0.06 0.03%
Clarkway Trib A 129.44 190.54 129.78 190.55 129.1 190.54 137.35 190.61 0.34 0.26% 0.01 0.01% -0.68 -0.52% -0.01 -0.01% 7.57 5.83% 0.06 0.03%
Clarkway Trib A 129.44 190.11 129.78 190.12 129.1 190.11 137.35 190.18 0.34 0.26% 0.01 0.01% -0.68 -0.52% -0.01 -0.01% 7.57 5.83% 0.06 0.03%
Clarkway Trib A 129.44 189.64 129.78 189.65 129.1 189.64 137.35 189.69 0.34 0.26% 0.01 0.01% -0.68 -0.52% -0.01 -0.01% 7.57 5.83% 0.04 0.02%
Clarkway Trib A 129.44 189.67 129.78 189.68 129.1 189.67 137.35 189.73 0.34 0.26% 0.01 0.01% -0.68 -0.52% -0.01 -0.01% 7.57 5.83% 0.05 0.03%
Clarkway Trib A 129.44 189.12 129.78 189.12 129.1 189.12 137.35 189.19 0.34 0.26% 0.00 0.00% -0.68 -0.52% 0 0.00% 7.57 5.83% 0.07 0.04%
Clarkway Trib A 129.44 188.37 129.78 188.38 129.1 188.37 137.35 188.48 0.34 0.26% 0.01 0.01% -0.68 -0.52% -0.01 -0.01% 7.57 5.83% 0.1 0.05%
Clarkway Trib A 129.44 187.91 129.78 187.91 129.1 187.9 137.35 188.11 0.34 0.26% 0.00 0.00% -0.68 -0.52% -0.01 -0.01% 7.57 5.83% 0.2 0.11%
Clarkway Trib A 129.44 187.7 129.78 187.71 129.1 187.69 137.35 187.96 0.34 0.26% 0.01 0.01% -0.68 -0.52% -0.02 -0.01% 7.57 5.83% 0.25 0.13%
Clarkway Trib A 129.44 187.63 129.78 187.64 129.1 187.61 137.35 187.91 0.34 0.26% 0.01 0.01% -0.68 -0.52% -0.03 -0.02% 7.57 5.83% 0.27 0.14%
Clarkway Trib A 129.44 187.57 129.78 187.59 129.1 187.56 137.35 187.89 0.34 0.26% 0.02 0.01% -0.68 -0.52% -0.03 -0.02% 7.57 5.83% 0.3 0.16%
Clarkway Trib A 129.44 187.54 129.78 187.55 129.1 187.52 137.35 187.86 0.34 0.26% 0.01 0.01% -0.68 -0.52% -0.03 -0.02% 7.57 5.83% 0.31 0.17%
Clarkway Trib A 129.44 187.53 129.78 187.54 129.1 187.51 137.35 187.85 0.34 0.26% 0.01 0.01% -0.68 -0.52% -0.03 -0.02% 7.57 5.83% 0.31 0.17%
Clarkway Trib A 129.44 187.52 129.78 187.54 129.1 187.51 137.35 187.84 0.34 0.26% 0.02 0.01% -0.68 -0.52% -0.03 -0.02% 7.57 5.83% 0.3 0.16%
Clarkway Trib A 129.44 187.51 129.78 187.53 129.1 187.5 137.35 187.84 0.34 0.26% 0.02 0.01% -0.68 -0.52% -0.03 -0.02% 7.57 5.83% 0.31 0.17%
Clarkway Trib A 129.44 187.25 129.78 187.26 129.1 187.23 137.35 187.59 0.34 0.26% 0.01 0.01% -0.68 -0.52% -0.03 -0.02% 7.57 5.83% 0.33 0.18%
Clarkway Trib A Culvert 0 Culvert Culvert

1545 Clarkway Trib A 132.27 185.51 132.69 185.51 131.79 185.5 140.53 185.59 0.42 0.32% 0.00 0.00% -0.9 -0.68% -0.01 -0.01% 7.84 5.91% 0.08 0.04%
Clarkway Trib A 132.27 185.63 132.69 185.63 131.79 185.62 140.53 185.72 0.42 0.32% 0.00 0.00% -0.9 -0.68% -0.01 -0.01% 7.84 5.91% 0.09 0.05%
Clarkway Trib A 132.27 185.55 132.69 185.56 131.79 185.54 140.53 185.65 0.42 0.32% 0.01 0.01% -0.9 -0.68% -0.02 -0.01% 7.84 5.91% 0.09 0.05%
Clarkway Trib A 132.27 185.49 132.69 185.49 131.79 185.48 140.53 185.59 0.42 0.32% 0.00 0.00% -0.9 -0.68% -0.01 -0.01% 7.84 5.91% 0.1 0.05%
Clarkway Trib A 132.27 185.4 132.69 185.4 131.79 185.39 140.53 185.5 0.42 0.32% 0.00 0.00% -0.9 -0.68% -0.01 -0.01% 7.84 5.91% 0.1 0.05%
Clarkway Trib A 132.27 185.32 132.69 185.32 131.79 185.31 140.53 185.42 0.42 0.32% 0.00 0.00% -0.9 -0.68% -0.01 -0.01% 7.84 5.91% 0.1 0.05%
Clarkway Trib A 132.27 185.23 132.69 185.24 131.79 185.22 140.53 185.33 0.42 0.32% 0.01 0.01% -0.9 -0.68% -0.02 -0.01% 7.84 5.91% 0.09 0.05%
Clarkway Trib A 132.27 185.15 132.69 185.16 131.79 185.14 140.53 185.26 0.42 0.32% 0.01 0.01% -0.9 -0.68% -0.02 -0.01% 7.84 5.91% 0.1 0.05%
Clarkway Trib A 132.27 185.17 132.69 185.17 131.79 185.16 140.53 185.27 0.42 0.32% 0.00 0.00% -0.9 -0.68% -0.01 -0.01% 7.84 5.91% 0.1 0.05%
Clarkway Trib A Bridge 0 Bridge Bridge

1307 Clarkway Trib A 144.88 184.3 145.45 184.3 144.26 184.29 152.6 184.31 0.57 0.39% 0.00 0.00% -1.19 -0.82% -0.01 -0.01% 7.15 4.92% 0.01 0.01%
Clarkway Trib A 144.88 184.52 145.45 184.53 144.26 184.51 152.6 184.56 0.57 0.39% 0.01 0.01% -1.19 -0.82% -0.02 -0.01% 7.15 4.92% 0.03 0.02%
Clarkway Trib A 144.88 184.53 145.45 184.54 144.26 184.52 152.6 184.57 0.57 0.39% 0.01 0.01% -1.19 -0.82% -0.02 -0.01% 7.15 4.92% 0.03 0.02%
Clarkway Trib A 144.88 184.5 145.45 184.51 144.26 184.49 152.6 184.54 0.57 0.39% 0.01 0.01% -1.19 -0.82% -0.02 -0.01% 7.15 4.92% 0.03 0.02%
Clarkway Trib A 144.88 184.49 145.45 184.49 144.26 184.48 152.6 184.53 0.57 0.39% 0.00 0.00% -1.19 -0.82% -0.01 -0.01% 7.15 4.92% 0.04 0.02%
Clarkway Trib A 144.88 184.48 145.45 184.48 144.26 184.47 152.6 184.51 0.57 0.39% 0.00 0.00% -1.19 -0.82% -0.01 -0.01% 7.15 4.92% 0.03 0.02%
Clarkway Trib A 144.88 184.44 145.45 184.45 144.26 184.43 152.6 184.47 0.57 0.39% 0.01 0.01% -1.19 -0.82% -0.02 -0.01% 7.15 4.92% 0.02 0.01%
Clarkway Trib A 144.88 184.45 145.45 184.46 144.26 184.44 152.6 184.48 0.57 0.39% 0.01 0.01% -1.19 -0.82% -0.02 -0.01% 7.15 4.92% 0.02 0.01%
Clarkway Trib A 144.88 184.45 145.45 184.45 144.26 184.44 152.6 184.48 0.57 0.39% 0.00 0.00% -1.19 -0.82% -0.01 -0.01% 7.15 4.92% 0.03 0.02%
Clarkway Trib A 144.88 184.44 145.45 184.45 144.26 184.43 152.6 184.48 0.57 0.39% 0.01 0.01% -1.19 -0.82% -0.02 -0.01% 7.15 4.92% 0.03 0.02%
Clarkway Trib A 144.88 184.44 145.45 184.45 144.26 184.43 152.6 184.48 0.57 0.39% 0.01 0.01% -1.19 -0.82% -0.02 -0.01% 7.15 4.92% 0.03 0.02%
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Clarkway Trib A 144.88 184.44 145.45 184.45 144.26 184.43 152.6 184.47 0.57 0.39% 0.01 0.01% -1.19 -0.82% -0.02 -0.01% 7.15 4.92% 0.02 0.01%
Clarkway Trib A Culvert 0 Culvert Culvert

1100 Clarkway Trib A 147.2 179.05 147.84 179.06 146.52 179.04 154.92 179.12 0.64 0.43% 0.01 0.01% -1.32 -0.89% -0.02 -0.01% 7.08 4.79% 0.06 0.03%
Clarkway Trib A 147.2 178.99 147.84 178.99 146.52 178.98 154.92 179.04 0.64 0.43% 0.00 0.00% -1.32 -0.89% -0.01 -0.01% 7.08 4.79% 0.05 0.03%
Clarkway Trib A 147.2 178.66 147.84 178.67 146.52 178.66 154.92 178.7 0.64 0.43% 0.01 0.01% -1.32 -0.89% -0.01 -0.01% 7.08 4.79% 0.03 0.02%
Clarkway Trib A 147.2 178.25 147.84 178.26 146.52 178.25 154.92 178.3 0.64 0.43% 0.01 0.01% -1.32 -0.89% -0.01 -0.01% 7.08 4.79% 0.04 0.02%
Clarkway Trib A 147.2 178.03 147.84 178.04 146.52 178.03 154.92 178.06 0.64 0.43% 0.01 0.01% -1.32 -0.89% -0.01 -0.01% 7.08 4.79% 0.02 0.01%
Clarkway Trib A 147.2 178.03 147.84 178.04 146.52 178.03 154.92 178.06 0.64 0.43% 0.01 0.01% -1.32 -0.89% -0.01 -0.01% 7.08 4.79% 0.02 0.01%
Clarkway Trib A 147.2 178.02 147.84 178.03 146.52 178.02 154.92 178.06 0.64 0.43% 0.01 0.01% -1.32 -0.89% -0.01 -0.01% 7.08 4.79% 0.03 0.02%
Clarkway Trib A Bridge 0 Bridge Bridge
Clarkway Trib A 147.2 178.01 147.84 178.02 146.52 178.01 154.92 178.05 0.64 0.43% 0.01 0.01% -1.32 -0.89% -0.01 -0.01% 7.08 4.79% 0.03 0.02%
Clarkway Trib A 147.2 178.01 147.84 178.02 146.52 178.01 154.92 178.04 0.64 0.43% 0.01 0.01% -1.32 -0.89% -0.01 -0.01% 7.08 4.79% 0.02 0.01%
Clarkway Trib A 147.2 178 147.84 178 146.52 178 154.92 178.03 0.64 0.43% 0.00 0.00% -1.32 -0.89% 0 0.00% 7.08 4.79% 0.03 0.02%
Clarkway Trib A 147.2 177.97 147.84 177.97 146.52 177.96 154.92 177.99 0.64 0.43% 0.00 0.00% -1.32 -0.89% -0.01 -0.01% 7.08 4.79% 0.02 0.01%
Clarkway Trib A 147.2 177.94 147.84 177.95 146.52 177.94 154.92 177.97 0.64 0.43% 0.01 0.01% -1.32 -0.89% -0.01 -0.01% 7.08 4.79% 0.02 0.01%
Clarkway Trib A 147.2 177.94 147.84 177.95 146.52 177.94 154.92 177.97 0.64 0.43% 0.01 0.01% -1.32 -0.89% -0.01 -0.01% 7.08 4.79% 0.02 0.01%
Clarkway Trib A Culvert 0 Culvert Culvert
Clarkway Trib A 147.2 175.92 147.84 175.93 146.52 175.91 154.92 176 0.64 0.43% 0.01 0.01% -1.32 -0.89% -0.02 -0.01% 7.08 4.79% 0.07 0.04%
Clarkway Trib A 147.2 175.28 147.84 175.28 146.52 175.28 154.92 175.32 0.64 0.43% 0.00 0.00% -1.32 -0.89% 0 0.00% 7.08 4.79% 0.04 0.02%
Clarkway Trib A 147.2 174.89 147.84 174.9 146.52 174.89 154.92 174.94 0.64 0.43% 0.01 0.01% -1.32 -0.89% -0.01 -0.01% 7.08 4.79% 0.04 0.02%
Clarkway Trib A 147.2 174.29 147.84 174.3 146.52 174.29 154.92 174.34 0.64 0.43% 0.01 0.01% -1.32 -0.89% -0.01 -0.01% 7.08 4.79% 0.04 0.02%
Clarkway Trib A 147.2 173.8 147.84 173.8 146.52 173.79 154.92 173.85 0.64 0.43% 0.00 0.00% -1.32 -0.89% -0.01 -0.01% 7.08 4.79% 0.05 0.03%
Clarkway Trib A 147.2 172.71 147.84 172.71 146.52 172.71 154.92 172.74 0.64 0.43% 0.00 0.00% -1.32 -0.89% 0 0.00% 7.08 4.79% 0.03 0.02%
Clarkway Trib A 147.2 172.26 147.84 172.28 146.52 172.26 154.92 172.33 0.64 0.43% 0.02 0.01% -1.32 -0.89% -0.02 -0.01% 7.08 4.79% 0.05 0.03%
Clarkway Trib A 147.2 172.16 147.84 172.18 146.52 172.16 154.92 172.23 0.64 0.43% 0.02 0.01% -1.32 -0.89% -0.02 -0.01% 7.08 4.79% 0.05 0.03%
Clarkway Trib A 147.2 171.98 147.84 172 146.52 171.99 154.92 172.04 0.64 0.43% 0.02 0.01% -1.32 -0.89% -0.01 -0.01% 7.08 4.79% 0.04 0.02%
Clarkway Trib A 147.2 171.98 147.84 172 146.52 171.99 154.92 172.05 0.64 0.43% 0.02 0.01% -1.32 -0.89% -0.01 -0.01% 7.08 4.79% 0.05 0.03%
Clarkway Trib A 147.2 171.98 147.84 172 146.52 171.99 154.92 172.04 0.64 0.43% 0.02 0.01% -1.32 -0.89% -0.01 -0.01% 7.08 4.79% 0.04 0.02%
Clarkway Trib A Culvert 0 Culvert Culvert
Clarkway Trib A 147.2 170.55 147.84 170.56 146.52 170.55 154.92 170.64 0.64 0.43% 0.01 0.01% -1.32 -0.89% -0.01 -0.01% 7.08 4.79% 0.08 0.05%
Clarkway Trib A 147.2 170.25 147.84 170.2 146.52 170.18 154.92 170.21 0.64 0.43% -0.05 -0.03% -1.32 -0.89% -0.02 -0.01% 7.08 4.79% 0.01 0.01%
Clarkway Trib A 147.2 170.03 147.84 169.93 146.52 169.91 154.92 169.91 0.64 0.43% -0.10 -0.06% -1.32 -0.89% -0.02 -0.01% 7.08 4.79% -0.02 -0.01%
Clarkway Trib A 147.2 169.77 147.84 169.6 146.52 169.56 154.92 169.5 0.64 0.43% -0.17 -0.10% -1.32 -0.89% -0.04 -0.02% 7.08 4.79% -0.1 -0.06%
Clarkway Trib A 147.2 169.79 147.84 169.62 146.52 169.59 154.92 169.53 0.64 0.43% -0.17 -0.10% -1.32 -0.89% -0.03 -0.02% 7.08 4.79% -0.09 -0.05%
Clarkway Trib A 147.2 169.78 147.84 169.62 146.52 169.58 154.92 169.52 0.64 0.43% -0.16 -0.09% -1.32 -0.89% -0.04 -0.02% 7.08 4.79% -0.1 -0.06%

846 Gore Road Trib 40.85 229.49 40.29 229.48 37.01 229.45 36.39 229.44 -0.56 -1.37% -0.01 0.00% -3.28 -8.14% -0.03 -0.01% -3.9 -9.68% -0.04 -0.02%
Gore Road Trib 40.85 229.02 40.29 229.02 37.01 228.99 36.39 228.98 -0.56 -1.37% 0.00 0.00% -3.28 -8.14% -0.03 -0.01% -3.9 -9.68% -0.04 -0.02%
Gore Road Trib 40.85 228.58 40.29 228.58 37.01 228.54 36.39 228.53 -0.56 -1.37% 0.00 0.00% -3.28 -8.14% -0.04 -0.02% -3.9 -9.68% -0.05 -0.02%
Gore Road Trib 40.85 228.11 40.29 228.1 37.01 228.06 36.39 228.05 -0.56 -1.37% -0.01 0.00% -3.28 -8.14% -0.04 -0.02% -3.9 -9.68% -0.05 -0.02%
Gore Road Trib 40.85 227.79 40.29 227.78 37.01 227.74 36.39 227.73 -0.56 -1.37% -0.01 0.00% -3.28 -8.14% -0.04 -0.02% -3.9 -9.68% -0.05 -0.02%
Gore Road Trib 40.85 227.27 40.29 227.26 37.01 227.22 36.39 227.22 -0.56 -1.37% -0.01 0.00% -3.28 -8.14% -0.04 -0.02% -3.9 -9.68% -0.04 -0.02%
Gore Road Trib 40.85 226.71 40.29 226.7 37.01 226.67 36.39 226.67 -0.56 -1.37% -0.01 0.00% -3.28 -8.14% -0.03 -0.01% -3.9 -9.68% -0.03 -0.01%
Gore Road Trib 40.85 226.08 40.29 226.07 37.01 226.04 36.39 226.03 -0.56 -1.37% -0.01 0.00% -3.28 -8.14% -0.03 -0.01% -3.9 -9.68% -0.04 -0.02%
Gore Road Trib 40.85 225.48 40.29 225.47 37.01 225.43 36.39 225.42 -0.56 -1.37% -0.01 0.00% -3.28 -8.14% -0.04 -0.02% -3.9 -9.68% -0.05 -0.02%
Gore Road Trib 40.85 224.66 40.29 224.66 37.01 224.63 36.39 224.62 -0.56 -1.37% 0.00 0.00% -3.28 -8.14% -0.03 -0.01% -3.9 -9.68% -0.04 -0.02%
Gore Road Trib 40.85 223.55 40.29 223.54 37.01 223.5 36.39 223.49 -0.56 -1.37% -0.01 0.00% -3.28 -8.14% -0.04 -0.02% -3.9 -9.68% -0.05 -0.02%
Gore Road Trib 40.85 222.91 40.29 222.9 37.01 222.85 36.39 222.84 -0.56 -1.37% -0.01 0.00% -3.28 -8.14% -0.05 -0.02% -3.9 -9.68% -0.06 -0.03%
Gore Road Trib 40.85 222.61 40.29 222.59 37.01 222.56 36.39 222.56 -0.56 -1.37% -0.02 -0.01% -3.28 -8.14% -0.03 -0.01% -3.9 -9.68% -0.03 -0.01%
Gore Road Trib 40.85 222.61 40.29 222.58 37.01 222.56 36.39 222.55 -0.56 -1.37% -0.03 -0.01% -3.28 -8.14% -0.02 -0.01% -3.9 -9.68% -0.03 -0.01%
Gore Road Trib 40.85 222.6 40.29 222.58 37.01 222.56 36.39 222.55 -0.56 -1.37% -0.02 -0.01% -3.28 -8.14% -0.02 -0.01% -3.9 -9.68% -0.03 -0.01%
Gore Road Trib Culvert 0 Culvert Culvert

846 Gore Road Trib 40.85 221.66 40.29 221.65 37.01 221.6 36.39 221.59 -0.56 -1.37% -0.01 0.00% -3.28 -8.14% -0.05 -0.02% -3.9 -9.68% -0.06 -0.03%
Gore Road Trib 40.85 221.57 40.29 221.56 37.01 221.52 36.39 221.51 -0.56 -1.37% -0.01 0.00% -3.28 -8.14% -0.04 -0.02% -3.9 -9.68% -0.05 -0.02%
Gore Road Trib 40.85 221.32 40.29 221.32 37.01 221.28 36.39 221.27 -0.56 -1.37% 0.00 0.00% -3.28 -8.14% -0.04 -0.02% -3.9 -9.68% -0.05 -0.02%
Gore Road Trib 40.85 220.31 40.29 220.3 37.01 220.26 36.39 220.25 -0.56 -1.37% -0.01 0.00% -3.28 -8.14% -0.04 -0.02% -3.9 -9.68% -0.05 -0.02%
Gore Road Trib 40.85 219.71 40.29 219.71 37.01 219.68 36.39 219.67 -0.56 -1.37% 0.00 0.00% -3.28 -8.14% -0.03 -0.01% -3.9 -9.68% -0.04 -0.02%
Gore Road Trib 40.85 219.23 40.29 219.22 37.01 219.19 36.39 219.19 -0.56 -1.37% -0.01 0.00% -3.28 -8.14% -0.03 -0.01% -3.9 -9.68% -0.03 -0.01%
Gore Road Trib 40.85 218.41 40.29 218.41 37.01 218.37 36.39 218.36 -0.56 -1.37% 0.00 0.00% -3.28 -8.14% -0.04 -0.02% -3.9 -9.68% -0.05 -0.02%
Gore Road Trib 40.85 217.54 40.29 217.53 37.01 217.49 36.39 217.48 -0.56 -1.37% -0.01 0.00% -3.28 -8.14% -0.04 -0.02% -3.9 -9.68% -0.05 -0.02%
Gore Road Trib 40.85 216.31 40.29 216.31 37.01 216.27 36.39 216.26 -0.56 -1.37% 0.00 0.00% -3.28 -8.14% -0.04 -0.02% -3.9 -9.68% -0.05 -0.02%
Gore Road Trib 40.85 215.57 40.29 215.56 37.01 215.51 36.39 215.5 -0.56 -1.37% -0.01 0.00% -3.28 -8.14% -0.05 -0.02% -3.9 -9.68% -0.06 -0.03%
Gore Road Trib 40.85 215.13 40.29 215.12 37.01 215.07 36.39 215.06 -0.56 -1.37% -0.01 0.00% -3.28 -8.14% -0.05 -0.02% -3.9 -9.68% -0.06 -0.03%
Gore Road Trib 40.85 214.65 40.29 214.63 37.01 214.6 36.39 214.61 -0.56 -1.37% -0.02 -0.01% -3.28 -8.14% -0.03 -0.01% -3.9 -9.68% -0.02 -0.01%
Gore Road Trib 40.85 214.63 40.29 214.62 37.01 214.58 36.39 214.59 -0.56 -1.37% -0.01 0.00% -3.28 -8.14% -0.04 -0.02% -3.9 -9.68% -0.03 -0.01%
Gore Road Trib Culvert 0 Culvert Culvert

1393 Gore Road Trib 39.9 214.11 39.35 214.11 37.43 214.08 38.42 214.09 -0.55 -1.38% 0.00 0.00% -1.92 -4.88% -0.03 -0.01% -0.93 -2.36% -0.02 -0.01%
Gore Road Trib 39.9 213.74 39.35 213.73 37.43 213.7 38.42 213.71 -0.55 -1.38% -0.01 0.00% -1.92 -4.88% -0.03 -0.01% -0.93 -2.36% -0.02 -0.01%
Gore Road Trib 39.9 213.11 39.35 213.1 37.43 213.08 38.42 213.09 -0.55 -1.38% -0.01 0.00% -1.92 -4.88% -0.02 -0.01% -0.93 -2.36% -0.01 0.00%
Gore Road Trib 39.9 212.2 39.35 212.19 37.43 212.17 38.42 212.18 -0.55 -1.38% -0.01 0.00% -1.92 -4.88% -0.02 -0.01% -0.93 -2.36% -0.01 0.00%
Gore Road Trib 39.9 211.48 39.35 211.47 37.43 211.45 38.42 211.46 -0.55 -1.38% -0.01 0.00% -1.92 -4.88% -0.02 -0.01% -0.93 -2.36% -0.01 0.00%
Gore Road Trib 39.9 210.48 39.35 210.47 37.43 210.45 38.42 210.46 -0.55 -1.38% -0.01 0.00% -1.92 -4.88% -0.02 -0.01% -0.93 -2.36% -0.01 0.00%
Gore Road Trib 39.9 209.55 39.35 209.55 37.43 209.52 38.42 209.54 -0.55 -1.38% 0.00 0.00% -1.92 -4.88% -0.03 -0.01% -0.93 -2.36% -0.01 0.00%
Gore Road Trib 39.9 208.61 39.35 208.61 37.43 208.59 38.42 208.59 -0.55 -1.38% 0.00 0.00% -1.92 -4.88% -0.02 -0.01% -0.93 -2.36% -0.02 -0.01%
Gore Road Trib 39.9 207.65 39.35 207.64 37.43 207.62 38.42 207.64 -0.55 -1.38% -0.01 0.00% -1.92 -4.88% -0.02 -0.01% -0.93 -2.36% 0 0.00%
Gore Road Trib 39.9 206.96 39.35 206.96 37.43 206.91 38.42 206.9 -0.55 -1.38% 0.00 0.00% -1.92 -4.88% -0.05 -0.02% -0.93 -2.36% -0.06 -0.03%
Gore Road Trib 39.9 205.77 39.35 205.76 37.43 205.76 38.42 205.8 -0.55 -1.38% -0.01 0.00% -1.92 -4.88% 0 0.00% -0.93 -2.36% 0.04 0.02%

1461 Gore Road Trib 51.03 205.57 50.66 205.57 50.96 205.57 54.37 205.61 -0.37 -0.73% 0.00 0.00% 0.3 0.59% 0 0.00% 3.71 7.32% 0.04 0.02%
Gore Road Trib 51.03 205.1 50.66 205.1 50.96 205.1 54.37 205.12 -0.37 -0.73% 0.00 0.00% 0.3 0.59% 0 0.00% 3.71 7.32% 0.02 0.01%
Gore Road Trib 51.03 204.22 50.66 204.21 50.96 204.22 54.37 204.27 -0.37 -0.73% -0.01 0.00% 0.3 0.59% 0.01 0.00% 3.71 7.32% 0.06 0.03%
Gore Road Trib 51.03 203.96 50.66 203.96 50.96 203.96 54.37 204.01 -0.37 -0.73% 0.00 0.00% 0.3 0.59% 0 0.00% 3.71 7.32% 0.05 0.02%
Gore Road Trib 51.03 203.61 50.66 203.6 50.96 203.61 54.37 203.64 -0.37 -0.73% -0.01 0.00% 0.3 0.59% 0.01 0.00% 3.71 7.32% 0.04 0.02%
Gore Road Trib 51.03 203.03 50.66 203.02 50.96 203.03 54.37 203.06 -0.37 -0.73% -0.01 0.00% 0.3 0.59% 0.01 0.00% 3.71 7.32% 0.04 0.02%
Gore Road Trib 51.03 202.2 50.66 202.2 50.96 202.2 54.37 202.24 -0.37 -0.73% 0.00 0.00% 0.3 0.59% 0 0.00% 3.71 7.32% 0.04 0.02%
Gore Road Trib 51.03 201.44 50.66 201.44 50.96 201.44 54.37 201.48 -0.37 -0.73% 0.00 0.00% 0.3 0.59% 0 0.00% 3.71 7.32% 0.04 0.02%
Gore Road Trib 51.03 200.93 50.66 200.94 50.96 200.93 54.37 200.98 -0.37 -0.73% 0.01 0.00% 0.3 0.59% -0.01 0.00% 3.71 7.32% 0.04 0.02%
Gore Road Trib 51.03 199.87 50.66 199.86 50.96 199.87 54.37 199.89 -0.37 -0.73% -0.01 -0.01% 0.3 0.59% 0.01 0.01% 3.71 7.32% 0.03 0.02%
Gore Road Trib 51.03 199.96 50.66 199.96 50.96 199.96 54.37 199.98 -0.37 -0.73% 0.00 0.00% 0.3 0.59% 0 0.00% 3.71 7.32% 0.02 0.01%
Gore Road Trib 51.03 199.97 50.66 199.96 50.96 199.96 54.37 199.98 -0.37 -0.73% -0.01 -0.01% 0.3 0.59% 0 0.00% 3.71 7.32% 0.02 0.01%
Gore Road Trib 51.03 199.96 50.66 199.96 50.96 199.96 54.37 199.98 -0.37 -0.73% 0.00 0.00% 0.3 0.59% 0 0.00% 3.71 7.32% 0.02 0.01%
Gore Road Trib Bridge 0 Bridge Bridge
Gore Road Trib 51.03 198.9 50.66 198.89 50.96 198.89 54.37 198.93 -0.37 -0.73% -0.01 -0.01% 0.3 0.59% 0 0.00% 3.71 7.32% 0.04 0.02%
Gore Road Trib 51.03 199.15 50.66 199.14 50.96 199.14 54.37 199.2 -0.37 -0.73% -0.01 -0.01% 0.3 0.59% 0 0.00% 3.71 7.32% 0.06 0.03%
Gore Road Trib 51.03 199.13 50.66 199.13 50.96 199.12 54.37 199.18 -0.37 -0.73% 0.00 0.00% 0.3 0.59% -0.01 -0.01% 3.71 7.32% 0.05 0.03%
Gore Road Trib 51.03 199.06 50.66 199.05 50.96 199.05 54.37 199.11 -0.37 -0.73% -0.01 -0.01% 0.3 0.59% 0 0.00% 3.71 7.32% 0.06 0.03%
Gore Road Trib 51.03 198.79 50.66 198.78 50.96 198.78 54.37 198.82 -0.37 -0.73% -0.01 -0.01% 0.3 0.59% 0 0.00% 3.71 7.32% 0.04 0.02%
Gore Road Trib Culvert 0 Culvert Culvert

1819 Gore Road Trib 68.92 198.4 68.62 198.4 67.82 198.39 70.07 198.41 -0.3 -0.44% 0.00 0.00% -0.8 -1.17% -0.01 -0.01% 1.45 2.11% 0.01 0.01%
Gore Road Trib 68.92 198.43 68.62 198.43 67.82 198.42 70.07 198.44 -0.3 -0.44% 0.00 0.00% -0.8 -1.17% -0.01 -0.01% 1.45 2.11% 0.01 0.01%
Gore Road Trib 68.92 197.86 68.62 197.86 67.82 197.85 70.07 197.87 -0.3 -0.44% 0.00 0.00% -0.8 -1.17% -0.01 -0.01% 1.45 2.11% 0.01 0.01%
Gore Road Trib 68.92 196.65 68.62 196.64 67.82 196.64 70.07 196.65 -0.3 -0.44% -0.01 -0.01% -0.8 -1.17% 0 0.00% 1.45 2.11% 0.01 0.01%
Gore Road Trib 68.92 195.95 68.62 195.94 67.82 195.95 70.07 195.96 -0.3 -0.44% -0.01 -0.01% -0.8 -1.17% 0.01 0.01% 1.45 2.11% 0.02 0.01%
Gore Road Trib 68.92 195.85 68.62 195.83 67.82 195.85 70.07 195.85 -0.3 -0.44% -0.02 -0.01% -0.8 -1.17% 0.02 0.01% 1.45 2.11% 0.02 0.01%
Gore Road Trib 68.92 195.84 68.62 195.82 67.82 195.85 70.07 195.85 -0.3 -0.44% -0.02 -0.01% -0.8 -1.17% 0.03 0.02% 1.45 2.11% 0.03 0.02%
Gore Road Trib Culvert 0 Culvert Culvert
Gore Road Trib 68.92 195.49 68.62 195.49 67.82 195.48 70.07 195.5 -0.3 -0.44% 0.00 0.00% -0.8 -1.17% -0.01 -0.01% 1.45 2.11% 0.01 0.01%
Gore Road Trib 68.92 195.46 68.62 195.46 67.82 195.45 70.07 195.47 -0.3 -0.44% 0.00 0.00% -0.8 -1.17% -0.01 -0.01% 1.45 2.11% 0.01 0.01%
Gore Road Trib 68.92 195.27 68.62 195.27 67.82 195.26 70.07 195.28 -0.3 -0.44% 0.00 0.00% -0.8 -1.17% -0.01 -0.01% 1.45 2.11% 0.01 0.01%
Gore Road Trib 68.92 195.02 68.62 195.02 67.82 195.01 70.07 195.03 -0.3 -0.44% 0.00 0.00% -0.8 -1.17% -0.01 -0.01% 1.45 2.11% 0.01 0.01%
Gore Road Trib 68.92 194.57 68.62 194.57 67.82 194.56 70.07 194.58 -0.3 -0.44% 0.00 0.00% -0.8 -1.17% -0.01 -0.01% 1.45 2.11% 0.01 0.01%

1962 Gore Road Trib 77.72 194.35 77.48 194.35 76.82 194.34 78.71 194.36 -0.24 -0.31% 0.00 0.00% -0.66 -0.85% -0.01 -0.01% 1.23 1.59% 0.01 0.01%
Gore Road Trib 77.72 194.17 77.48 194.16 76.82 194.16 78.71 194.18 -0.24 -0.31% -0.01 -0.01% -0.66 -0.85% 0 0.00% 1.23 1.59% 0.02 0.01%
Gore Road Trib 77.72 193.84 77.48 193.83 76.82 193.83 78.71 193.85 -0.24 -0.31% -0.01 -0.01% -0.66 -0.85% 0 0.00% 1.23 1.59% 0.02 0.01%
Gore Road Trib 77.72 193.8 77.48 193.79 76.82 193.8 78.71 193.81 -0.24 -0.31% -0.01 -0.01% -0.66 -0.85% 0.01 0.01% 1.23 1.59% 0.02 0.01%
Gore Road Trib Bridge 0 Bridge Bridge
Gore Road Trib 77.72 192.85 77.48 192.85 76.82 192.84 78.71 192.85 -0.24 -0.31% 0.00 0.00% -0.66 -0.85% -0.01 -0.01% 1.23 1.59% 0 0.00%
Gore Road Trib 77.72 192.85 77.48 192.85 76.82 192.85 78.71 192.86 -0.24 -0.31% 0.00 0.00% -0.66 -0.85% 0 0.00% 1.23 1.59% 0.01 0.01%
Gore Road Trib 77.72 192.77 77.48 192.77 76.82 192.76 78.71 192.77 -0.24 -0.31% 0.00 0.00% -0.66 -0.85% -0.01 -0.01% 1.23 1.59% 0 0.00%
Gore Road Trib 77.72 192.76 77.48 192.76 76.82 192.76 78.71 192.76 -0.24 -0.31% 0.00 0.00% -0.66 -0.85% 0 0.00% 1.23 1.59% 0 0.00%
Gore Road Trib Bridge 0 Bridge Bridge
Gore Road Trib 77.72 191.36 77.48 191.36 76.82 191.35 78.71 191.36 -0.24 -0.31% 0.00 0.00% -0.66 -0.85% -0.01 -0.01% 1.23 1.59% 0 0.00%
Gore Road Trib 77.72 191.42 77.48 191.42 76.82 191.41 78.71 191.43 -0.24 -0.31% 0.00 0.00% -0.66 -0.85% -0.01 -0.01% 1.23 1.59% 0.01 0.01%
Gore Road Trib 77.72 190.9 77.48 190.9 76.82 190.9 78.71 190.91 -0.24 -0.31% 0.00 0.00% -0.66 -0.85% 0 0.00% 1.23 1.59% 0.01 0.01%
Gore Road Trib 77.72 190.75 77.48 190.74 76.82 190.74 78.71 190.76 -0.24 -0.31% -0.01 -0.01% -0.66 -0.85% 0 0.00% 1.23 1.59% 0.02 0.01%
Gore Road Trib 77.72 190.64 77.48 190.64 76.82 190.63 78.71 190.65 -0.24 -0.31% 0.00 0.00% -0.66 -0.85% -0.01 -0.01% 1.23 1.59% 0.01 0.01%
Gore Road Trib Culvert 0 Culvert Culvert
Gore Road Trib 77.72 190.51 77.48 190.5 76.82 190.5 78.71 190.51 -0.24 -0.31% -0.01 -0.01% -0.66 -0.85% 0 0.00% 1.23 1.59% 0.01 0.01%
Gore Road Trib 77.72 190.38 77.48 190.38 76.82 190.37 78.71 190.39 -0.24 -0.31% 0.00 0.00% -0.66 -0.85% -0.01 -0.01% 1.23 1.59% 0.01 0.01%
Gore Road Trib 77.72 189.7 77.48 189.7 76.82 189.69 78.71 189.72 -0.24 -0.31% 0.00 0.00% -0.66 -0.85% -0.01 -0.01% 1.23 1.59% 0.02 0.01%
Gore Road Trib 77.72 189.56 77.48 189.56 76.82 189.54 78.71 189.58 -0.24 -0.31% 0.00 0.00% -0.66 -0.85% -0.02 -0.01% 1.23 1.59% 0.02 0.01%
Gore Road Trib 77.72 189.52 77.48 189.52 76.82 189.5 78.71 189.54 -0.24 -0.31% 0.00 0.00% -0.66 -0.85% -0.02 -0.01% 1.23 1.59% 0.02 0.01%
Gore Road Trib Bridge 0 Bridge Bridge

1853 Gore Road Trib 84.33 188.83 84.09 188.83 83.43 188.82 85.23 188.84 -0.24 -0.28% 0.00 0.00% -0.66 -0.78% -0.01 -0.01% 1.14 1.36% 0.01 0.01%
Gore Road Trib 84.33 188.51 84.09 188.51 83.43 188.5 85.23 188.52 -0.24 -0.28% 0.00 0.00% -0.66 -0.78% -0.01 -0.01% 1.14 1.36% 0.01 0.01%
Gore Road Trib 84.33 187.77 84.09 187.77 83.43 187.76 85.23 187.78 -0.24 -0.28% 0.00 0.00% -0.66 -0.78% -0.01 -0.01% 1.14 1.36% 0.01 0.01%
Gore Road Trib 84.33 187.44 84.09 187.45 83.43 187.43 85.23 187.46 -0.24 -0.28% 0.01 0.01% -0.66 -0.78% -0.02 -0.01% 1.14 1.36% 0.01 0.01%
Gore Road Trib 84.33 187.25 84.09 187.26 83.43 187.24 85.23 187.28 -0.24 -0.28% 0.01 0.01% -0.66 -0.78% -0.02 -0.01% 1.14 1.36% 0.02 0.01%
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Gore Road Trib 84.33 187.17 84.09 187.19 83.43 187.17 85.23 187.2 -0.24 -0.28% 0.02 0.01% -0.66 -0.78% -0.02 -0.01% 1.14 1.36% 0.01 0.01%
Gore Road Trib 84.33 186.96 84.09 186.98 83.43 186.96 85.23 186.99 -0.24 -0.28% 0.02 0.01% -0.66 -0.78% -0.02 -0.01% 1.14 1.36% 0.01 0.01%
Gore Road Trib Bridge 0 Bridge Bridge

1696 Gore Road Trib 84.31 185.31 84.04 185.32 83.38 185.31 85.49 185.33 -0.27 -0.32% 0.01 0.01% -0.66 -0.79% -0.01 -0.01% 1.45 1.73% 0.01 0.01%
Gore Road Trib 84.31 185.24 84.04 185.23 83.38 185.23 85.49 185.24 -0.27 -0.32% -0.01 -0.01% -0.66 -0.79% 0 0.00% 1.45 1.73% 0.01 0.01%
Gore Road Trib 84.31 184.87 84.04 184.87 83.38 184.86 85.49 184.89 -0.27 -0.32% 0.00 0.00% -0.66 -0.79% -0.01 -0.01% 1.45 1.73% 0.02 0.01%
Gore Road Trib 84.31 184.58 84.04 184.58 83.38 184.57 85.49 184.59 -0.27 -0.32% 0.00 0.00% -0.66 -0.79% -0.01 -0.01% 1.45 1.73% 0.01 0.01%
Gore Road Trib 84.31 184.45 84.04 184.45 83.38 184.44 85.49 184.46 -0.27 -0.32% 0.00 0.00% -0.66 -0.79% -0.01 -0.01% 1.45 1.73% 0.01 0.01%
Gore Road Trib 84.31 183.95 84.04 183.95 83.38 183.95 85.49 183.96 -0.27 -0.32% 0.00 0.00% -0.66 -0.79% 0 0.00% 1.45 1.73% 0.01 0.01%
Gore Road Trib 84.31 183.16 84.04 183.15 83.38 183.14 85.49 183.18 -0.27 -0.32% -0.01 -0.01% -0.66 -0.79% -0.01 -0.01% 1.45 1.73% 0.03 0.02%
Gore Road Trib 84.31 182.93 84.04 182.92 83.38 182.9 85.49 182.97 -0.27 -0.32% -0.01 -0.01% -0.66 -0.79% -0.02 -0.01% 1.45 1.73% 0.05 0.03%
Gore Road Trib 84.31 182.72 84.04 182.7 83.38 182.67 85.49 182.77 -0.27 -0.32% -0.02 -0.01% -0.66 -0.79% -0.03 -0.02% 1.45 1.73% 0.07 0.04%
Gore Road Trib 84.31 182.63 84.04 182.61 83.38 182.58 85.49 182.69 -0.27 -0.32% -0.02 -0.01% -0.66 -0.79% -0.03 -0.02% 1.45 1.73% 0.08 0.04%
Gore Road Trib 84.31 182.6 84.04 182.58 83.38 182.55 85.49 182.66 -0.27 -0.32% -0.02 -0.01% -0.66 -0.79% -0.03 -0.02% 1.45 1.73% 0.08 0.04%
Gore Road Trib 84.31 182.6 84.04 182.58 83.38 182.55 85.49 182.66 -0.27 -0.32% -0.02 -0.01% -0.66 -0.79% -0.03 -0.02% 1.45 1.73% 0.08 0.04%
Gore Road Trib 84.31 182.54 84.04 182.53 83.38 182.49 85.49 182.61 -0.27 -0.32% -0.01 -0.01% -0.66 -0.79% -0.04 -0.02% 1.45 1.73% 0.08 0.04%
Gore Road Trib Culvert 0 Culvert Culvert

1389 Gore Road Trib 99.22 180.53 98.95 180.52 98.35 180.52 100.6 180.54 -0.27 -0.27% -0.01 -0.01% -0.6 -0.61% 0 0.00% 1.65 1.67% 0.02 0.01%
Gore Road Trib 99.22 180.56 98.95 180.55 98.35 180.54 100.6 180.58 -0.27 -0.27% -0.01 -0.01% -0.6 -0.61% -0.01 -0.01% 1.65 1.67% 0.03 0.02%
Gore Road Trib 99.22 180.39 98.95 180.38 98.35 180.37 100.6 180.42 -0.27 -0.27% -0.01 -0.01% -0.6 -0.61% -0.01 -0.01% 1.65 1.67% 0.04 0.02%
Gore Road Trib 99.22 180.24 98.95 180.23 98.35 180.22 100.6 180.27 -0.27 -0.27% -0.01 -0.01% -0.6 -0.61% -0.01 -0.01% 1.65 1.67% 0.04 0.02%
Gore Road Trib 99.22 180.17 98.95 180.16 98.35 180.15 100.6 180.19 -0.27 -0.27% -0.01 -0.01% -0.6 -0.61% -0.01 -0.01% 1.65 1.67% 0.03 0.02%
Gore Road Trib Culvert 0 Culvert Culvert

1690 Gore Road Trib 99.29 178.74 99.04 178.74 98.28 178.79 100.41 178.81 -0.25 -0.25% 0.00 0.00% -0.76 -0.77% 0.05 0.03% 1.37 1.38% 0.07 0.04%
Gore Road Trib 99.29 178.85 99.04 178.85 98.28 178.84 100.41 178.86 -0.25 -0.25% 0.00 0.00% -0.76 -0.77% -0.01 -0.01% 1.37 1.38% 0.01 0.01%
Gore Road Trib 99.29 178.05 99.04 178.05 98.28 178.05 100.41 178.06 -0.25 -0.25% 0.00 0.00% -0.76 -0.77% 0 0.00% 1.37 1.38% 0.01 0.01%
Gore Road Trib 99.29 176.9 99.04 176.9 98.28 176.9 100.41 176.91 -0.25 -0.25% 0.00 0.00% -0.76 -0.77% 0 0.00% 1.37 1.38% 0.01 0.01%
Gore Road Trib 99.29 176.28 99.04 176.28 98.28 176.27 100.41 176.29 -0.25 -0.25% 0.00 0.00% -0.76 -0.77% -0.01 -0.01% 1.37 1.38% 0.01 0.01%
Gore Road Trib 99.29 175.56 99.04 175.56 98.28 175.55 100.41 175.58 -0.25 -0.25% 0.00 0.00% -0.76 -0.77% -0.01 -0.01% 1.37 1.38% 0.02 0.01%
Gore Road Trib 99.29 175.04 99.04 175.04 98.28 175.03 100.41 175.05 -0.25 -0.25% 0.00 0.00% -0.76 -0.77% -0.01 -0.01% 1.37 1.38% 0.01 0.01%
Gore Road Trib 99.29 173.95 99.04 173.95 98.28 173.95 100.41 173.96 -0.25 -0.25% 0.00 0.00% -0.76 -0.77% 0 0.00% 1.37 1.38% 0.01 0.01%

1959 Gore Road Trib 107.85 173.75 107.6 173.75 106.84 173.74 108.65 173.76 -0.25 -0.23% 0.00 0.00% -0.76 -0.71% -0.01 -0.01% 1.05 0.98% 0.01 0.01%
Gore Road Trib 107.85 173.24 107.6 173.24 106.84 173.23 108.65 173.25 -0.25 -0.23% 0.00 0.00% -0.76 -0.71% -0.01 -0.01% 1.05 0.98% 0.01 0.01%
Gore Road Trib 107.85 172.85 107.6 172.85 106.84 172.84 108.65 172.86 -0.25 -0.23% 0.00 0.00% -0.76 -0.71% -0.01 -0.01% 1.05 0.98% 0.01 0.01%
Gore Road Trib 107.85 172.63 107.6 172.62 106.84 172.62 108.65 172.64 -0.25 -0.23% -0.01 -0.01% -0.76 -0.71% 0 0.00% 1.05 0.98% 0.02 0.01%
Gore Road Trib 107.85 172.37 107.6 172.36 106.84 172.35 108.65 172.38 -0.25 -0.23% -0.01 -0.01% -0.76 -0.71% -0.01 -0.01% 1.05 0.98% 0.02 0.01%
Gore Road Trib 107.85 172.11 107.6 172.1 106.84 172.09 108.65 172.12 -0.25 -0.23% -0.01 -0.01% -0.76 -0.71% -0.01 -0.01% 1.05 0.98% 0.02 0.01%
Gore Road Trib 107.85 171.98 107.6 171.96 106.84 171.96 108.65 171.98 -0.25 -0.23% -0.02 -0.01% -0.76 -0.71% 0 0.00% 1.05 0.98% 0.02 0.01%
Gore Road Trib 107.85 171.84 107.6 171.83 106.84 171.82 108.65 171.85 -0.25 -0.23% -0.01 -0.01% -0.76 -0.71% -0.01 -0.01% 1.05 0.98% 0.02 0.01%
Gore Road Trib 107.85 171.77 107.6 171.76 106.84 171.75 108.65 171.78 -0.25 -0.23% -0.01 -0.01% -0.76 -0.71% -0.01 -0.01% 1.05 0.98% 0.02 0.01%
Gore Road Trib 107.85 171.71 107.6 171.69 106.84 171.69 108.65 171.71 -0.25 -0.23% -0.02 -0.01% -0.76 -0.71% 0 0.00% 1.05 0.98% 0.02 0.01%
Gore Road Trib Culvert 0 Culvert Culvert
Gore Road Trib 107.85 169.93 107.6 169.83 106.84 169.81 108.65 169.8 -0.25 -0.23% -0.10 -0.06% -0.76 -0.71% -0.02 -0.01% 1.05 0.98% -0.03 -0.02%
Gore Road Trib 107.85 170.05 107.6 169.96 106.84 169.94 108.65 169.93 -0.25 -0.23% -0.09 -0.05% -0.76 -0.71% -0.02 -0.01% 1.05 0.98% -0.03 -0.02%
Gore Road Trib 107.85 169.85 107.6 169.69 106.84 169.65 108.65 169.6 -0.25 -0.23% -0.16 -0.09% -0.76 -0.71% -0.04 -0.02% 1.05 0.98% -0.09 -0.05%
Gore Road Trib 107.85 169.79 107.6 169.62 106.84 169.58 108.65 169.52 -0.25 -0.23% -0.17 -0.10% -0.76 -0.71% -0.04 -0.02% 1.05 0.98% -0.1 -0.06%
Gore Road Trib 107.85 169.78 107.6 169.61 106.84 169.58 108.65 169.51 -0.25 -0.23% -0.17 -0.10% -0.76 -0.71% -0.03 -0.02% 1.05 0.98% -0.1 -0.06%

727 Clarkway Trib 258.89 169.76 259.26 169.59 257.16 169.55 267.21 169.49 0.37 0.14% -0.17 -0.10% -2.1 -0.81% -0.04 -0.02% 7.95 3.07% -0.1 -0.06%
Clarkway Trib 258.89 169.72 259.26 169.54 257.16 169.5 267.21 169.43 0.37 0.14% -0.18 -0.11% -2.1 -0.81% -0.04 -0.02% 7.95 3.07% -0.11 -0.06%
Clarkway Trib 258.89 169.72 259.26 169.54 257.16 169.51 267.21 169.43 0.37 0.14% -0.18 -0.11% -2.1 -0.81% -0.03 -0.02% 7.95 3.07% -0.11 -0.06%



PROJECT NO.: 5139

PROJECT NAME:
Humber Station 
Village

LOCATION: Town of Caledon
DATE: Nov-24

Table 1:  Watershed Slope Calculations 

Catchment 
Number of Divisions of 

Equal Length 
Equal 

Lengths 
Upstream 
Elevation 

Downstream 
Elevation Slope

Slope to the 
power of  -0.5

Sum of 
Length

Sum of Slope to 
the power of  -

0.5
Watershed Slope, 

Sw 
(m) (mAMSL) (mAMSL) (m/m) (m/m) (m) (%)

41.08 Post Dev West 1 48.7 ############# ################ 0.026 6.2 243.5 49.81 1.01
2 48.7 ############# ################ 0.005 14.0
3 48.7 ############# ################ 0.010 9.9
4 48.7 ############# ################ 0.010 9.9
5 48.7 ############# ################ 0.010 9.9

41.07 Post Dev West 1 95.2 ############# ################ 0.008 11.3 476.2 61.40 0.66
2 95.2 ############# ################ 0.005 13.8
3 95.2 ############# ################ 0.005 13.8
4 95.2 ############# ################ 0.013 8.7
5 95.2 ############# ################ 0.005 13.8

43.03 Post Dev External 1 133.3 ############# ################ 0.009 10.3 666.3 59.16 0.71
2 133.3 ############# ################ 0.011 9.4
3 133.3 ############# ################ 0.008 11.5
4 133.3 ############# ################ 0.008 11.5
5 133.3 ############# ################ 0.004 16.3

43.02 Post Dev External 1 50.5 ############# ################ 0.005 14.2 252.3 72.16 0.48
2 50.5 ############# ################ 0.020 7.1
3 50.5 ############# ################ 0.010 10.0
4 50.5 ############# ################ 0.003 18.3
5 50.5 ############# ################ 0.002 22.5

43.04 Post Dev External 1 69.9 ############# ################ 0.039 5.0 349.7 62.15 0.65
2 69.9 ############# ################ 0.007 11.8
3 69.9 ############# ################ 0.007 11.8

4 69.9 ############# ################ 0.004 16.7
5 69.9 ############# ################ 0.004 16.7

43.05 Post Dev External 1 41.4 ############# ################ 0.012 9.1 207.2 37.47 1.78
2 41.4 ############# ################ 0.024 6.4
3 41.4 ############# ################ 0.072 3.7
4 41.4 ############# ################ 0.012 9.1
5 41.4 ############# ################ 0.012 9.1

43.06 Post Dev External 1 154.6 ############# ################ 0.019 7.2 773.2 64.94 0.59
2 154.6 ############# ################ 0.006 12.4
3 154.6 ############# ################ 0.010 10.2
4 154.6 ############# ################ 0.003 17.6
5 154.6 ############# ################ 0.003 17.6

41.06 Post Dev External 1 69.4 ############# ################ 0.001 26.3 346.8 88.05 0.32
2 69.4 ############# ################ 0.002 21.5

3 69.4 ############# ################ 0.007 11.8
4 69.4 ############# ################ 0.004 16.7
5 69.4 ############# ################ 0.007 11.8

Proposed water course 1 302.3 ############# ################ 0.005 14.2 1511.3 82.85 0.36
2 302.3 ############# ################ 0.003 17.4
3 302.3 ############# ################ 0.003 17.4
4 302.3 ############# ################ 0.012 9.3
5 302.3 ############# ################ 0.002 24.6

41.07 PreDEv North External 1 166.2 ############# ################ 0.018 7.4 831.0 60.25 0.69
2 166.2 ############# ################ 0.005 14.9
3 166.2 ############# ################ 0.008 11.5
4 166.2 ############# ################ 0.015 8.2
5 166.2 ############# ################ 0.003 18.2

Natural Channel South of Pond
1 33.4 ############# ################ -0.269 #NUM! 167.0 #NUM! 0.29
2 33.4 ############# ################ 0.022 6.7
3 33.4 ############# ################ 0.037 5.2
4 33.4 ############# ################ 0.075 3.7
5 33.4 ############# ################ 0.015 8.2

Notes:
1.  The watershed slope is calculated using the Equivalent Slope Method using the Ministry of Transportation (MTO, 1997) Drainage Manual guidelines in Chapter 8 (page 27).  The Equalivent Slope Method equation is 



PROJECT NO.: 5139

PROJECT NAME: Humber Station Village

LOCATION: Town of Caledon
DATE: Nov-24

Table 2:  Pre-development Catchment Area Drainage Characteristics 

Catchment Area 
Initial 

Abstraction *
Watershed Slope, 

Sw

Overland Flow 
Length, L

Runoff 
Coefficient, C

Time of 
Concentration, tc 

(Airport)

Time to Peak,  
tp = 0.67tc (Airport)

Time to Peak,  
tp = 0.67tc (Airport)

(ha) (mm) (%) (m) minutes minutes (hrs)
41.08 Post Dev West 6.54 10.00 1.0 243.5 0.25 43.1 28.9 0.48
41.07 Post Dev West 6.81 10.00 0.66 476.2 0.25 69.2 46.4 0.77

43.03 Post Dev External 16.91 10.00 0.71 666.309 0.25 79.9 53.6 0.89
43.02 Post Dev External 10.00 0.48 252.28 0.25 56.1 37.6 0.63
43.04 Post Dev External 7.27 10.00 0.65 349.683 0.25 59.8 40.1 0.67
43.05 Post Dev External 10.00 1.78 207.211 0.25 33.0 22.1 0.37
43.06 Post Dev External 9.51 10.00 0.59 773.1679 0.25 91.6 61.3 1.02
41.06 Post Dev External 9.43 10.00 0.32 346.815 0.25 75.0 50.2 0.84
Proposed water course 8.81 10.00 0.36 1511.259 0.25 150.3 100.7 1.68

41.07 PreDEv North 
External

27.77 10.00
0.69 831

0.25 90.3 60.5 1.01

Natural Channel South of 
Pond

3.44 5.00
0.29 167

0.25 53.9 36.1 0.60

*from TRCA Humber River Model Airport Equation:

Assumptions:  Runoff Coefficient, C, is less than 
or equal to 0.4

𝑡 = 3.26 ∗ 1.1 − 𝐶  ∗ 𝐿.ହ ∗  𝑆௪
ି.ଷଷ

Where:
𝑡  is the time of concentration (minutes);  
𝐶 is the runoff coefficient; 
𝐿 is the watershed length (m); and 
𝑆௪ is the watershed slope (%).





TABLE 1: WATER BUDGET - PRE DEVELOPMENT
WATER BALANCE/WATER BUDGET ASSESSMENT

Natural Feature Area/ 
NHS

Buiilding and Driveway 
Areas Dirt Yard Total

Area (m2) 2025500 27900 76700 2130100
Pervious Area (m2) 2025500 0 76700 2102200
Impervious Area (m2) 0 27900 0 27900

Infiltration Factors
Topography Infiltration Factor (Rolling Land) 0.15 N/A 0.15
Soil Infiltration Factor (Soil Type D) 0.1 N/A 0.1
Land Cover Infiltration Factor 0.15 N/A 0.05
MOE Infiltration Factor 0.4 N/A 0.3

Inputs (per unit area)
Precipitation (mm/year 868 868 868 0
Total Inputs (mm/year) 868 868 868 0

Outputs (per unit area)
Precipitation Surplus (mm/year) 418 781 418 423
Net Surplus (mm/year) 418 781 418 423
Downspout Disconnection Retention* 0 0 0 0
Evapotranpiration (mm/year) 450 87 450 445
Roof Evapotranspiration (mm/year)** 0 0 0 0
Rooftop Runoff Lawn Evaporation (mm/year) 0 0 0 0
Total Evapotranspiration (mm/yr) 450 87 450 445
Infiltration (mm/year) 167 0 125 164
Rooftop Infiltration (mm/year)** 0 0 0 0
Total Infiltration (mm/year) 167 0 125 164
Runoff Pervious Area (mm/year) 251 781 293 259
Runoff Impervious Area (mm/year) 0 0 0 0
Total Runoff (mm/year) 251 781 293 259
Total Outputs (mm/year) 868 868 868 868
Difference (Inputs - Outputs) 0 0 0 0

Input Volumes
Precipitation (m3/year) 1758134 24217 66576 1848927

Total Inputs (m3/year) 1758134 24217 66576 1848927

Outputs (Volumes)

Precipitation Surplus (m3/year) 846659 21795 32061 900515
Net Surplus (m3/year) 846659 21795 32061 900515
Downspout Disconnection Retention* (m3/year) 0 0 0 0
Evapotranpiration (m3/year) 911475 2422 34515 948412
Roof Evapotranspiration (m3/year) 0 0 0 0
Rooftop Runoff Lawn Evaporation (m3/year) 0 0 0 0
Total Evapotranspiration (m3/year) 911475 2422 34515 948412
Infiltration (m3/year) 338664 0 9618 348282
Rooftop Infiltration (m3/year) 0 0 0 0
Total Infiltration (m3/year) 338664 0 9618 348282
Runoff Pervious Area (m3/year) 507995 21795 22442 552233
Runoff Impervious Area (m3/year) 0 0 0 0
Total Runoff (m3/year) 507995 21795 22442 552233
Total Outputs (m3/year) 1758134 24217 66576 1848927
Difference (Inputs - Outputs) 0 0 0 0

Catchment Designation

Study Area



TABLE 2: WATER BUDGET - POST DEVELOPMENT
WATER BALANCE/WATER BUDGET ASSESSMENT

Natural Feature Area + Pervious Areas Site Plan Area ROW Pervious Area ROW Impervious Area Total
Area (m2) 788400 1306400 7060 28240 2130100
Pervious Area (m2) 788400 0 7060 0 795460
Impervious Area (m2) 0 1306400 0 28240 1334640

Infiltration Factors
Topography Infiltration Factor (Rolling Land) 0.15 N/A 0.15 N/A
Soil Infiltration Factor (Soil Type D) 0.1 N/A 0.1 N/A
Land Cover Infiltration Factor 0.15 N/A 0.1 N/A
MOE Infiltration Factor 0.4 N/A 0.35 N/A

Inputs (per unit area)
Precipitation (mm/year 868 868 868 868 868
Total Inputs (mm/year) 868 868 868 868 868

Outputs (per unit area)
Precipitation Surplus (mm/year) 418 781 418 781 646
Net Surplus (mm/year) 418 781 418 781 646
Downspout Disconnection Retention* 0 0 0 0 0
Evapotranpiration (mm/year) 450 87 450 87 222
Roof Evapotranspiration (mm/year)** 0 0 0 0 0
Rooftop Runoff Lawn Evaporation (mm/year) 0 0 0 0 0
Total Evapotranspiration (mm/yr) 450 87 450 87 222
Infiltration (mm/year) 167 0 146 0 62
Rooftop Infiltration (mm/year)** 0 0 0 0 0
Total Infiltration (mm/year) 167 0 146 0 62
Runoff Pervious Area (mm/year) 251 0 272 0 94
Runoff Impervious Area (mm/year) 0 781 0 781 489
Total Runoff (mm/year) 251 781 272 781 583
Total Outputs (mm/year) 868 868 868 868 868
Difference (Inputs - Outputs) 0 0 0 0 0

Input Volumes
Precipitation (m3/year) 684331 1133955 6128 24512 1848927

Total Inputs (m3/year) 684331 1133955 6128 24512 1848927

Outputs (Volumes)

Precipitation Surplus (m3/year) 329551 1020560 2951 22061 1375123
Net Surplus (m3/year) 329551 1020560 2951 22061 1375123
Downspout Disconnection Retention* (m3/year) 0 0 0 0 0
Evapotranpiration (m3/year) 354780 113396 3177 2451 473804
Roof Evapotranspiration (m3/year) 0 0 0 0 0
Rooftop Runoff Lawn Evaporation (m3/year) 0 0 0 0 0
Total Evapotranspiration (m3/year) 354780 113396 3177 2451 473804
Infiltration (m3/year) 131820 0 1033 0 132853
Rooftop Infiltration (m3/year) 0 0 0 0 0
Total Infiltration (m3/year) 131820 0 1033 0 132853
Runoff Pervious Area (m3/year) 197731 0 1918 0 199649
Runoff Impervious Area (m3/year) 0 1020560 0 22061 1042621
Total Runoff (m3/year) 197731 1020560 1918 22061 1242270
Total Outputs (m3/year) 684331 1133955 6128 24512 1848927
Difference (Inputs - Outputs) 0 0 0 0 0

Catchment Designation
Area draining to Pond 1 Area draining to pond 2



TABLE 1: WATER BUDGET - PRE DEVELOPMENT
WATER BALANCE/WATER BUDGET ASSESSMENT

Natural Feature Area
ROW Pervious Area

ROW Impervious Area Site Plan Area Total
Area (m2) 788400 7060 28240 1306400 2130100
Pervious Area (m2) 788400 7060 0 0 795460
Impervious Area (m2) 0 0 28240 1306400 1334640

Infiltration Factors
Topography Infiltration Factor (Rolling Land) 0.15 0.15 N/A N/A
Soil Infiltration Factor (Soil Type D) 0.1 0.1 N/A N/A
Land Cover Infiltration Factor 0.15 0.1 N/A N/A
MOE Infiltration Factor 0.4 0.35 N/A N/A

Inputs (per unit area)
Precipitation (mm/year 868 868 868 868 868
Total Inputs (mm/year) 868 868 868 868 868

Outputs (per unit area)
Precipitation Surplus (mm/year) 418 418 781 781 646
Net Surplus (mm/year) 418 418 781 781 646
Downspout Disconnection Retention* 0 0 0 0 0
Evapotranpiration (mm/year) 450 450 87 87 222
Roof Evapotranspiration (mm/year)** 0 0 0 0 0
Rooftop Runoff Lawn Evaporation (mm/year) 0 0 0 0 0
Total Evapotranspiration (mm/yr) 450 450 87 87 222
Infiltration (mm/year) 167 146 0 0 62
Rooftop Infiltration (mm/year)** 0 0 0 0 0
Mitigation Infiltration (Top soil Ammendment) 0 0 0 0 0
Mitigation Site Plan Infiltration 0 0 0 161 99
Total Infiltration (mm/year) 167 146 0 161 161
Runoff Pervious Area (mm/year) 251 272 0 0 94
Runoff Impervious Area (mm/year) 0 0 781 620 391
Total Runoff (mm/year) 251 272 781 620 484
Total Outputs (mm/year) 868 868 868 868 868
Difference (Inputs - Outputs) 0 0 0 0 0

Input Volumes
Precipitation (m3/year) 684331 6128 24512 1133955 1848927

Total Inputs (m3/year) 684331 6128 24512 1133955 1848927

Outputs (Volumes)

Precipitation Surplus (m3/year) 329551 2951 22061 1020560 1375123
Net Surplus (m3/year) 329551 2951 22061 1020560 1375123
Downspout Disconnection Retention* (m3/year) 0 0 0 0 0
Evapotranpiration (m3/year) 354780 3177 2451 113396 473804
Roof Evapotranspiration (m3/year) 0 0 0 0 0
Rooftop Runoff Lawn Evaporation (m3/year) 0 0 0 0 0

Total Evapotranspiration (m3/year) 354780 3177 2451 113396 473804
Infiltration (m3/year) 131820 1033 0 0 132853
Rooftop Infiltration (m3/year) 0 0 0 0 0
Mitigation Infiltration (Top soil Ammendment) 0 0 0 0 0
Mitigation Site Plan Infiltration 0 0 0 210330 210330

Total Infiltration (m3/year) 131820 1033 0 210330 343184
Runoff Pervious Area (m3/year) 197731 1918 0 0 199649
Runoff Impervious Area (m3/year) 0 0 22061 810229 832290
Total Runoff (m3/year) 197731 1918 22061 810229 1031939

Total Outputs (m3/year) 684331 6128 24512 1133955 1848927
Difference (Inputs - Outputs) 0 0 0 0 0

Catchment Designation

Area draining to Pond 1



Water Balance Mitigation Calculations - OPTION 1
Pre Development Infintration = 348,282 m3/y

Post Development Infiltration = 132,853 m3/y

Post to Pre Deficit = 215,428 m3/y

215,428 m3/year
Required Annual Precpitation Depth to meet deficit = 161 mm/yr

Based on this analysis, it is concluded that precipitation events of depth less than or equal to 4.20 mm 5635.14 m3/event
will produce an annual amount of precipitation equal to 161 mm/yr

Mitigation Measures

m3/y

Topsoil Amendment = 0 m3/y

On-Site Infiltration= 210,330 m3/y

Mitgation Voulme Provided = 210,330 m3/y

Deficit = 5,098 m3/y

210,330 m3/year
Required Annual Precpitation Depth to meet deficit = 161 mm/yr

Based on this analysis, it is concluded that precipitation events of depth less than or equal to 4.20 mm 5486.88 m3/event
will produce an annual amount of precipitation equal to 161 mm/yr

Overall Required mitigation 

134.17 ha x Annual Precipitation Depth =

Site Plan Mitigation

130.64 ha x Annual Precipitation Depth =



TABLE 6: WATER BUDGET -SUMMARY TABLE

Precipitation (m3/year) 1,848,927 1,848,927 0% 1848927 0%

Total Inputs (m3/year) 1,848,927 1,848,927 0% 1848927 0%

Precipitation surplus (m3/year) 900,515 1,375,123 35% 1375123 35%

Net Surplus (m3/year 900,515 1,375,123 35% 1375123 35%

Total Evapotranspiration (m3/year) 948,412 473,804 -100% 473804 -100%

Total Infiltration (m3/year) 348,282 132,853 -162% 343184 -1%

Total Runoff (m3/year) 552,233 1,242,270 56% 1031939 46%

Total Outputs (m3/year) 1,848,927 1,848,927 0% 1848927 0%

Infiltration Deficit 215428 m3/year

change (pre to post with mitigation)

Site

 Pre-development

Inputs (Volumes)

Outputs (Volumes)

Characteristics
Post-development

Percent Change           
(Pre to Post)

Post-development with mitigation



APPENDIX B 

Visual Otthymo Modeling and Data
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================================================================================
=========================== 
   
       V    V   I    SSSSS  U   U    A    L              (v 6.2.2015) 
       V    V   I    SS     U   U   A A   L 
        V  V    I     SS    U   U  AAAAA  L 
        V  V    I      SS   U   U  A   A  L 
         VV     I    SSSSS  UUUUU  A   A  LLLLL 
     
        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM 
       O   O    T      T    H   H   Y Y   MM MM  O   O 
       O   O    T      T    H   H    Y    M   M  O   O     
        OOO     T      T    H   H    Y    M   M   OOO 
Developed and Distributed by Smart City Water Inc 
Copyright 2007 - 2022 Smart City Water Inc 
All rights reserved. 
   
   
                   *****  D E T A I L E D   O U T P U T ***** 
 
 
  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                                                                   
  Output  filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\d41565a6-f52b-42bb-a3ca-5b897da11798\sc 
  Summary filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\d41565a6-f52b-42bb-a3ca-5b897da11798\sc 
 
 
DATE: 11-01-2024                           TIME: 01:43:06        
 
USER:                                                    
 
 
   
COMMENTS: ____________________________________________________________ 
 
   
--------------------------------------------------------------------------------
--------------------------- 
  ************************************************ 
  ** SIMULATION : 100-Year 12-Hour AES          ** 
  ************************************************ 
   
   
-------------------- 
|    READ STORM    |    Filename: C:\Users\jghobrial\AppD                       
|                  |              ata\Local\Temp\                               
|                  |              d2defbb2-f1a2-40af-8868-8a16a628f8eb\126ac574 
| Ptotal= 88.54 mm |    Comments: 100 Year 12 Hour AES (Bloor, TRCA)       
-------------------- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                 0.00    0.00 |  3.25   15.05 |  6.50    6.20 |  9.75    0.89 
                 0.25    0.89 |  3.50   15.05 |  6.75    6.20 | 10.00    0.89 
                 0.50    0.89 |  3.75   15.05 |  7.00    6.20 | 10.25    0.89 
                 0.75    0.89 |  4.00   15.05 |  7.25    3.54 | 10.50    0.89 
                 1.00    0.89 |  4.25   40.71 |  7.50    3.54 | 10.75    0.89 
                 1.25    0.89 |  4.50   40.71 |  7.75    3.54 | 11.00    0.89 
                 1.50    0.89 |  4.75   40.71 |  8.00    3.54 | 11.25    0.89 
                 1.75    0.89 |  5.00   40.71 |  8.25    1.77 | 11.50    0.89 
                 2.00    0.89 |  5.25   11.51 |  8.50    1.77 | 11.75    0.89 
                 2.25    5.31 |  5.50   11.51 |  8.75    1.77 | 12.00    0.89 
                 2.50    5.31 |  5.75   11.51 |  9.00    1.77 | 
                 2.75    5.31 |  6.00   11.51 |  9.25    0.89 | 
                 3.00    5.31 |  6.25    6.20 |  9.50    0.89 | 

   
------------------------------------------------------------------------------- 
 
-------------------- 
| CALIB            | 
| STANDHYD (  0001)|   Area    (ha)=  17.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      17.65         0.18 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     344.77        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    5.31 | 6.250   11.51 |  9.33    0.89 
                0.167    0.00 | 3.250    5.31 | 6.333    6.20 |  9.42    0.89 
                0.250    0.00 | 3.333   15.05 | 6.417    6.20 |  9.50    0.89 
                0.333    0.89 | 3.417   15.05 | 6.500    6.20 |  9.58    0.89 
                0.417    0.89 | 3.500   15.05 | 6.583    6.20 |  9.67    0.89 
                0.500    0.89 | 3.583   15.05 | 6.667    6.20 |  9.75    0.89 
                0.583    0.89 | 3.667   15.05 | 6.750    6.20 |  9.83    0.89 
                0.667    0.89 | 3.750   15.05 | 6.833    6.20 |  9.92    0.89 
                0.750    0.89 | 3.833   15.05 | 6.917    6.20 | 10.00    0.89 
                0.833    0.89 | 3.917   15.05 | 7.000    6.20 | 10.08    0.89 
                0.917    0.89 | 4.000   15.05 | 7.083    6.20 | 10.17    0.89 
                1.000    0.89 | 4.083   15.05 | 7.167    6.20 | 10.25    0.89 
                1.083    0.89 | 4.167   15.05 | 7.250    6.20 | 10.33    0.89 
                1.167    0.89 | 4.250   15.05 | 7.333    3.54 | 10.42    0.89 
                1.250    0.89 | 4.333   40.71 | 7.417    3.54 | 10.50    0.89 
                1.333    0.89 | 4.417   40.71 | 7.500    3.54 | 10.58    0.89 
                1.417    0.89 | 4.500   40.71 | 7.583    3.54 | 10.67    0.89 
                1.500    0.89 | 4.583   40.71 | 7.667    3.54 | 10.75    0.89 
                1.583    0.89 | 4.667   40.71 | 7.750    3.54 | 10.83    0.89 
                1.667    0.89 | 4.750   40.71 | 7.833    3.54 | 10.92    0.89 
                1.750    0.89 | 4.833   40.71 | 7.917    3.54 | 11.00    0.89 
                1.833    0.89 | 4.917   40.71 | 8.000    3.54 | 11.08    0.89 
                1.917    0.89 | 5.000   40.71 | 8.083    3.54 | 11.17    0.89 
                2.000    0.89 | 5.083   40.71 | 8.167    3.54 | 11.25    0.89 
                2.083    0.89 | 5.167   40.71 | 8.250    3.54 | 11.33    0.89 
                2.167    0.89 | 5.250   40.71 | 8.333    1.77 | 11.42    0.89 
                2.250    0.89 | 5.333   11.51 | 8.417    1.77 | 11.50    0.89 
                2.333    5.31 | 5.417   11.51 | 8.500    1.77 | 11.58    0.89 
                2.417    5.31 | 5.500   11.51 | 8.583    1.77 | 11.67    0.89 
                2.500    5.31 | 5.583   11.51 | 8.667    1.77 | 11.75    0.89 
                2.583    5.31 | 5.667   11.51 | 8.750    1.77 | 11.83    0.89 
                2.667    5.31 | 5.750   11.51 | 8.833    1.77 | 11.92    0.89 
                2.750    5.31 | 5.833   11.51 | 8.917    1.77 | 12.00    0.89 
                2.833    5.31 | 5.917   11.51 | 9.000    1.77 | 12.08    0.89 
                2.917    5.31 | 6.000   11.51 | 9.083    1.77 | 12.17    0.89 
                3.000    5.31 | 6.083   11.51 | 9.167    1.77 | 12.25    0.89 
                3.083    5.31 | 6.167   11.51 | 9.250    1.77 | 
   
     Max.Eff.Inten.(mm/hr)=      40.71        32.96 
                over (min)       10.00        10.00 
     Storage Coeff.  (min)=       7.69 (ii)    9.30 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        10.00 
     Unit Hyd. peak  (cms)=       0.13         0.12 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       2.00         0.02          2.011 (iii) 
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     TIME TO PEAK    (hrs)=       5.25         5.25           5.25 
     RUNOFF VOLUME    (mm)=      87.54        57.45          87.24 
     TOTAL RAINFALL   (mm)=      88.54        88.54          88.54 
     RUNOFF COEFFICIENT   =       0.99         0.65           0.99 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0004)|     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   |   0.2240      1.0750 
                          0.0369     0.4255   |   0.2610      1.2100 
                          0.0940     0.5850   |   0.2950      1.3580 
                          0.1450     0.7390   |   1.6700      2.1200 
                          0.1780     0.8770   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0001)     17.830      2.011      5.25      87.24 
   OUTFLOW: ID= 1 (  0004)     17.830      0.253      7.42      86.94 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 12.59 
                   TIME SHIFT OF PEAK FLOW         (min)=130.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  1.1821 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0007)|   Area    (ha)=   0.66 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       0.65         0.01 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=      66.33        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    5.31 | 6.250   11.51 |  9.33    0.89 
                0.167    0.00 | 3.250    5.31 | 6.333    6.20 |  9.42    0.89 
                0.250    0.00 | 3.333   15.05 | 6.417    6.20 |  9.50    0.89 
                0.333    0.89 | 3.417   15.05 | 6.500    6.20 |  9.58    0.89 
                0.417    0.89 | 3.500   15.05 | 6.583    6.20 |  9.67    0.89 
                0.500    0.89 | 3.583   15.05 | 6.667    6.20 |  9.75    0.89 
                0.583    0.89 | 3.667   15.05 | 6.750    6.20 |  9.83    0.89 
                0.667    0.89 | 3.750   15.05 | 6.833    6.20 |  9.92    0.89 
                0.750    0.89 | 3.833   15.05 | 6.917    6.20 | 10.00    0.89 
                0.833    0.89 | 3.917   15.05 | 7.000    6.20 | 10.08    0.89 
                0.917    0.89 | 4.000   15.05 | 7.083    6.20 | 10.17    0.89 
                1.000    0.89 | 4.083   15.05 | 7.167    6.20 | 10.25    0.89 
                1.083    0.89 | 4.167   15.05 | 7.250    6.20 | 10.33    0.89 
                1.167    0.89 | 4.250   15.05 | 7.333    3.54 | 10.42    0.89 

                1.250    0.89 | 4.333   40.71 | 7.417    3.54 | 10.50    0.89 
                1.333    0.89 | 4.417   40.71 | 7.500    3.54 | 10.58    0.89 
                1.417    0.89 | 4.500   40.71 | 7.583    3.54 | 10.67    0.89 
                1.500    0.89 | 4.583   40.71 | 7.667    3.54 | 10.75    0.89 
                1.583    0.89 | 4.667   40.71 | 7.750    3.54 | 10.83    0.89 
                1.667    0.89 | 4.750   40.71 | 7.833    3.54 | 10.92    0.89 
                1.750    0.89 | 4.833   40.71 | 7.917    3.54 | 11.00    0.89 
                1.833    0.89 | 4.917   40.71 | 8.000    3.54 | 11.08    0.89 
                1.917    0.89 | 5.000   40.71 | 8.083    3.54 | 11.17    0.89 
                2.000    0.89 | 5.083   40.71 | 8.167    3.54 | 11.25    0.89 
                2.083    0.89 | 5.167   40.71 | 8.250    3.54 | 11.33    0.89 
                2.167    0.89 | 5.250   40.71 | 8.333    1.77 | 11.42    0.89 
                2.250    0.89 | 5.333   11.51 | 8.417    1.77 | 11.50    0.89 
                2.333    5.31 | 5.417   11.51 | 8.500    1.77 | 11.58    0.89 
                2.417    5.31 | 5.500   11.51 | 8.583    1.77 | 11.67    0.89 
                2.500    5.31 | 5.583   11.51 | 8.667    1.77 | 11.75    0.89 
                2.583    5.31 | 5.667   11.51 | 8.750    1.77 | 11.83    0.89 
                2.667    5.31 | 5.750   11.51 | 8.833    1.77 | 11.92    0.89 
                2.750    5.31 | 5.833   11.51 | 8.917    1.77 | 12.00    0.89 
                2.833    5.31 | 5.917   11.51 | 9.000    1.77 | 12.08    0.89 
                2.917    5.31 | 6.000   11.51 | 9.083    1.77 | 12.17    0.89 
                3.000    5.31 | 6.083   11.51 | 9.167    1.77 | 12.25    0.89 
                3.083    5.31 | 6.167   11.51 | 9.250    1.77 | 
   
     Max.Eff.Inten.(mm/hr)=      40.71        32.96 
                over (min)        5.00         5.00 
     Storage Coeff.  (min)=       2.86 (ii)    4.47 (ii) 
     Unit Hyd. Tpeak (min)=       5.00         5.00 
     Unit Hyd. peak  (cms)=       0.28         0.23 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.07         0.00          0.074 (iii) 
     TIME TO PEAK    (hrs)=       5.08         5.25           5.25 
     RUNOFF VOLUME    (mm)=      87.54        57.45          87.24 
     TOTAL RAINFALL   (mm)=      88.54        88.54          88.54 
     RUNOFF COEFFICIENT   =       0.99         0.65           0.99 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0008)|     OVERFLOW IS OFF 
| IN= 2---> OUT= 1 | 
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 
                          0.0000     0.0000   |   0.0122      0.0301 
                          0.0011     0.0126   |   0.0154      0.0369 
                          0.0065     0.0195   |   0.0181      0.0415 
                          0.0100     0.0252   |   0.0204      0.0466 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0007)      0.660      0.074      5.25      87.24 
   OUTFLOW: ID= 1 (  0008)      0.660      0.016      6.33      82.83 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 22.03 
                   TIME SHIFT OF PEAK FLOW         (min)= 65.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0386 
  
------------------------------------------------------------------------------- 
-------------------- 
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| CALIB            | 
| STANDHYD (  0065)|   Area    (ha)=  75.39 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      74.64         0.75 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     708.94        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    5.31 | 6.250   11.51 |  9.33    0.89 
                0.167    0.00 | 3.250    5.31 | 6.333    6.20 |  9.42    0.89 
                0.250    0.00 | 3.333   15.05 | 6.417    6.20 |  9.50    0.89 
                0.333    0.89 | 3.417   15.05 | 6.500    6.20 |  9.58    0.89 
                0.417    0.89 | 3.500   15.05 | 6.583    6.20 |  9.67    0.89 
                0.500    0.89 | 3.583   15.05 | 6.667    6.20 |  9.75    0.89 
                0.583    0.89 | 3.667   15.05 | 6.750    6.20 |  9.83    0.89 
                0.667    0.89 | 3.750   15.05 | 6.833    6.20 |  9.92    0.89 
                0.750    0.89 | 3.833   15.05 | 6.917    6.20 | 10.00    0.89 
                0.833    0.89 | 3.917   15.05 | 7.000    6.20 | 10.08    0.89 
                0.917    0.89 | 4.000   15.05 | 7.083    6.20 | 10.17    0.89 
                1.000    0.89 | 4.083   15.05 | 7.167    6.20 | 10.25    0.89 
                1.083    0.89 | 4.167   15.05 | 7.250    6.20 | 10.33    0.89 
                1.167    0.89 | 4.250   15.05 | 7.333    3.54 | 10.42    0.89 
                1.250    0.89 | 4.333   40.71 | 7.417    3.54 | 10.50    0.89 
                1.333    0.89 | 4.417   40.71 | 7.500    3.54 | 10.58    0.89 
                1.417    0.89 | 4.500   40.71 | 7.583    3.54 | 10.67    0.89 
                1.500    0.89 | 4.583   40.71 | 7.667    3.54 | 10.75    0.89 
                1.583    0.89 | 4.667   40.71 | 7.750    3.54 | 10.83    0.89 
                1.667    0.89 | 4.750   40.71 | 7.833    3.54 | 10.92    0.89 
                1.750    0.89 | 4.833   40.71 | 7.917    3.54 | 11.00    0.89 
                1.833    0.89 | 4.917   40.71 | 8.000    3.54 | 11.08    0.89 
                1.917    0.89 | 5.000   40.71 | 8.083    3.54 | 11.17    0.89 
                2.000    0.89 | 5.083   40.71 | 8.167    3.54 | 11.25    0.89 
                2.083    0.89 | 5.167   40.71 | 8.250    3.54 | 11.33    0.89 
                2.167    0.89 | 5.250   40.71 | 8.333    1.77 | 11.42    0.89 
                2.250    0.89 | 5.333   11.51 | 8.417    1.77 | 11.50    0.89 
                2.333    5.31 | 5.417   11.51 | 8.500    1.77 | 11.58    0.89 
                2.417    5.31 | 5.500   11.51 | 8.583    1.77 | 11.67    0.89 
                2.500    5.31 | 5.583   11.51 | 8.667    1.77 | 11.75    0.89 
                2.583    5.31 | 5.667   11.51 | 8.750    1.77 | 11.83    0.89 
                2.667    5.31 | 5.750   11.51 | 8.833    1.77 | 11.92    0.89 
                2.750    5.31 | 5.833   11.51 | 8.917    1.77 | 12.00    0.89 
                2.833    5.31 | 5.917   11.51 | 9.000    1.77 | 12.08    0.89 
                2.917    5.31 | 6.000   11.51 | 9.083    1.77 | 12.17    0.89 
                3.000    5.31 | 6.083   11.51 | 9.167    1.77 | 12.25    0.89 
                3.083    5.31 | 6.167   11.51 | 9.250    1.77 | 
   
     Max.Eff.Inten.(mm/hr)=      40.71        32.96 
                over (min)       10.00        15.00 
     Storage Coeff.  (min)=      11.85 (ii)   13.46 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        15.00 
     Unit Hyd. peak  (cms)=       0.10         0.08 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       8.40         0.06          8.461 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.25           5.25 
     RUNOFF VOLUME    (mm)=      87.54        57.45          87.24 
     TOTAL RAINFALL   (mm)=      88.54        88.54          88.54 
     RUNOFF COEFFICIENT   =       0.99         0.65           0.99 

  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0069)|     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   |   1.1394      4.4340 
                          0.4823     2.3068   |   1.3243      4.9942 
                          0.7344     3.0305   |   1.5003      5.6083 
                          0.9063     3.6110   |   5.8130      9.4020 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0065)     75.390      8.461      5.25      87.24 
   OUTFLOW: ID= 1 (  0069)     75.390      1.247      7.33      87.22 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 14.74 
                   TIME SHIFT OF PEAK FLOW         (min)=125.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  4.7599 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0067)|   Area    (ha)=   2.87 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  80.00   Dir. Conn.(%)=  80.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       2.30         0.57 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     138.32        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    5.31 | 6.250   11.51 |  9.33    0.89 
                0.167    0.00 | 3.250    5.31 | 6.333    6.20 |  9.42    0.89 
                0.250    0.00 | 3.333   15.05 | 6.417    6.20 |  9.50    0.89 
                0.333    0.89 | 3.417   15.05 | 6.500    6.20 |  9.58    0.89 
                0.417    0.89 | 3.500   15.05 | 6.583    6.20 |  9.67    0.89 
                0.500    0.89 | 3.583   15.05 | 6.667    6.20 |  9.75    0.89 
                0.583    0.89 | 3.667   15.05 | 6.750    6.20 |  9.83    0.89 
                0.667    0.89 | 3.750   15.05 | 6.833    6.20 |  9.92    0.89 
                0.750    0.89 | 3.833   15.05 | 6.917    6.20 | 10.00    0.89 
                0.833    0.89 | 3.917   15.05 | 7.000    6.20 | 10.08    0.89 
                0.917    0.89 | 4.000   15.05 | 7.083    6.20 | 10.17    0.89 
                1.000    0.89 | 4.083   15.05 | 7.167    6.20 | 10.25    0.89 
                1.083    0.89 | 4.167   15.05 | 7.250    6.20 | 10.33    0.89 
                1.167    0.89 | 4.250   15.05 | 7.333    3.54 | 10.42    0.89 
                1.250    0.89 | 4.333   40.71 | 7.417    3.54 | 10.50    0.89 
                1.333    0.89 | 4.417   40.71 | 7.500    3.54 | 10.58    0.89 
                1.417    0.89 | 4.500   40.71 | 7.583    3.54 | 10.67    0.89 
                1.500    0.89 | 4.583   40.71 | 7.667    3.54 | 10.75    0.89 
                1.583    0.89 | 4.667   40.71 | 7.750    3.54 | 10.83    0.89 
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                1.667    0.89 | 4.750   40.71 | 7.833    3.54 | 10.92    0.89 
                1.750    0.89 | 4.833   40.71 | 7.917    3.54 | 11.00    0.89 
                1.833    0.89 | 4.917   40.71 | 8.000    3.54 | 11.08    0.89 
                1.917    0.89 | 5.000   40.71 | 8.083    3.54 | 11.17    0.89 
                2.000    0.89 | 5.083   40.71 | 8.167    3.54 | 11.25    0.89 
                2.083    0.89 | 5.167   40.71 | 8.250    3.54 | 11.33    0.89 
                2.167    0.89 | 5.250   40.71 | 8.333    1.77 | 11.42    0.89 
                2.250    0.89 | 5.333   11.51 | 8.417    1.77 | 11.50    0.89 
                2.333    5.31 | 5.417   11.51 | 8.500    1.77 | 11.58    0.89 
                2.417    5.31 | 5.500   11.51 | 8.583    1.77 | 11.67    0.89 
                2.500    5.31 | 5.583   11.51 | 8.667    1.77 | 11.75    0.89 
                2.583    5.31 | 5.667   11.51 | 8.750    1.77 | 11.83    0.89 
                2.667    5.31 | 5.750   11.51 | 8.833    1.77 | 11.92    0.89 
                2.750    5.31 | 5.833   11.51 | 8.917    1.77 | 12.00    0.89 
                2.833    5.31 | 5.917   11.51 | 9.000    1.77 | 12.08    0.89 
                2.917    5.31 | 6.000   11.51 | 9.083    1.77 | 12.17    0.89 
                3.000    5.31 | 6.083   11.51 | 9.167    1.77 | 12.25    0.89 
                3.083    5.31 | 6.167   11.51 | 9.250    1.77 | 
   
     Max.Eff.Inten.(mm/hr)=      40.71        32.69 
                over (min)        5.00        20.00 
     Storage Coeff.  (min)=       4.45 (ii)   15.49 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        20.00 
     Unit Hyd. peak  (cms)=       0.23         0.07 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.26         0.05          0.307 (iii) 
     TIME TO PEAK    (hrs)=       5.17         5.25           5.25 
     RUNOFF VOLUME    (mm)=      87.54        57.45          81.52 
     TOTAL RAINFALL   (mm)=      88.54        88.54          88.54 
     RUNOFF COEFFICIENT   =       0.99         0.65           0.92 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
  
-------------------- 
| ADD HYD  (  0066)| 
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V. 
--------------------         (ha)    (cms)    (hrs)     (mm) 
        ID1= 1 (  0067):     2.87   0.307     5.25    81.52 
      + ID2= 2 (  0069):    75.39   1.247     7.33    87.22 
        ==================================================== 
        ID = 3 (  0066):    78.26   1.296     6.25    87.01 
  
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0068)|     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   |   0.7862      0.6217 
                          0.0059     0.0677   |   0.9885      0.7196 
                          0.4183     0.4587   |   1.1496      0.7854 
                          0.6373     0.5653   |   1.3019      0.8658 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0066)     78.260      1.296      6.25      87.01 
   OUTFLOW: ID= 1 (  0068)     78.260      1.176      8.83      86.93 

  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 90.72 
                   TIME SHIFT OF PEAK FLOW         (min)=155.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.7992 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0083)|   Area    (ha)=  26.63 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      26.36         0.27 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     421.35        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    5.31 | 6.250   11.51 |  9.33    0.89 
                0.167    0.00 | 3.250    5.31 | 6.333    6.20 |  9.42    0.89 
                0.250    0.00 | 3.333   15.05 | 6.417    6.20 |  9.50    0.89 
                0.333    0.89 | 3.417   15.05 | 6.500    6.20 |  9.58    0.89 
                0.417    0.89 | 3.500   15.05 | 6.583    6.20 |  9.67    0.89 
                0.500    0.89 | 3.583   15.05 | 6.667    6.20 |  9.75    0.89 
                0.583    0.89 | 3.667   15.05 | 6.750    6.20 |  9.83    0.89 
                0.667    0.89 | 3.750   15.05 | 6.833    6.20 |  9.92    0.89 
                0.750    0.89 | 3.833   15.05 | 6.917    6.20 | 10.00    0.89 
                0.833    0.89 | 3.917   15.05 | 7.000    6.20 | 10.08    0.89 
                0.917    0.89 | 4.000   15.05 | 7.083    6.20 | 10.17    0.89 
                1.000    0.89 | 4.083   15.05 | 7.167    6.20 | 10.25    0.89 
                1.083    0.89 | 4.167   15.05 | 7.250    6.20 | 10.33    0.89 
                1.167    0.89 | 4.250   15.05 | 7.333    3.54 | 10.42    0.89 
                1.250    0.89 | 4.333   40.71 | 7.417    3.54 | 10.50    0.89 
                1.333    0.89 | 4.417   40.71 | 7.500    3.54 | 10.58    0.89 
                1.417    0.89 | 4.500   40.71 | 7.583    3.54 | 10.67    0.89 
                1.500    0.89 | 4.583   40.71 | 7.667    3.54 | 10.75    0.89 
                1.583    0.89 | 4.667   40.71 | 7.750    3.54 | 10.83    0.89 
                1.667    0.89 | 4.750   40.71 | 7.833    3.54 | 10.92    0.89 
                1.750    0.89 | 4.833   40.71 | 7.917    3.54 | 11.00    0.89 
                1.833    0.89 | 4.917   40.71 | 8.000    3.54 | 11.08    0.89 
                1.917    0.89 | 5.000   40.71 | 8.083    3.54 | 11.17    0.89 
                2.000    0.89 | 5.083   40.71 | 8.167    3.54 | 11.25    0.89 
                2.083    0.89 | 5.167   40.71 | 8.250    3.54 | 11.33    0.89 
                2.167    0.89 | 5.250   40.71 | 8.333    1.77 | 11.42    0.89 
                2.250    0.89 | 5.333   11.51 | 8.417    1.77 | 11.50    0.89 
                2.333    5.31 | 5.417   11.51 | 8.500    1.77 | 11.58    0.89 
                2.417    5.31 | 5.500   11.51 | 8.583    1.77 | 11.67    0.89 
                2.500    5.31 | 5.583   11.51 | 8.667    1.77 | 11.75    0.89 
                2.583    5.31 | 5.667   11.51 | 8.750    1.77 | 11.83    0.89 
                2.667    5.31 | 5.750   11.51 | 8.833    1.77 | 11.92    0.89 
                2.750    5.31 | 5.833   11.51 | 8.917    1.77 | 12.00    0.89 
                2.833    5.31 | 5.917   11.51 | 9.000    1.77 | 12.08    0.89 
                2.917    5.31 | 6.000   11.51 | 9.083    1.77 | 12.17    0.89 
                3.000    5.31 | 6.083   11.51 | 9.167    1.77 | 12.25    0.89 
                3.083    5.31 | 6.167   11.51 | 9.250    1.77 | 
   
     Max.Eff.Inten.(mm/hr)=      40.71        32.96 
                over (min)       10.00        15.00 
     Storage Coeff.  (min)=       8.67 (ii)   10.28 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        15.00 
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     Unit Hyd. peak  (cms)=       0.12         0.09 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       2.98         0.02          3.002 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.25           5.25 
     RUNOFF VOLUME    (mm)=      87.54        57.45          87.24 
     TOTAL RAINFALL   (mm)=      88.54        88.54          88.54 
     RUNOFF COEFFICIENT   =       0.99         0.65           0.99 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0084)|     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   |   0.4507      1.5442 
                          0.1903     0.7953   |   0.5255      1.7396 
                          0.2909     1.0533   |   0.5941      1.9538 
                          0.3582     1.2571   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0083)     26.630      3.002      5.25      87.24 
   OUTFLOW: ID= 1 (  0084)     26.630      0.487      6.67      87.20 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 16.21 
                   TIME SHIFT OF PEAK FLOW         (min)= 85.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  1.6384 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0087)|   Area    (ha)=  10.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      10.72         0.11 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     268.70        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    5.31 | 6.250   11.51 |  9.33    0.89 
                0.167    0.00 | 3.250    5.31 | 6.333    6.20 |  9.42    0.89 
                0.250    0.00 | 3.333   15.05 | 6.417    6.20 |  9.50    0.89 
                0.333    0.89 | 3.417   15.05 | 6.500    6.20 |  9.58    0.89 
                0.417    0.89 | 3.500   15.05 | 6.583    6.20 |  9.67    0.89 
                0.500    0.89 | 3.583   15.05 | 6.667    6.20 |  9.75    0.89 
                0.583    0.89 | 3.667   15.05 | 6.750    6.20 |  9.83    0.89 
                0.667    0.89 | 3.750   15.05 | 6.833    6.20 |  9.92    0.89 
                0.750    0.89 | 3.833   15.05 | 6.917    6.20 | 10.00    0.89 
                0.833    0.89 | 3.917   15.05 | 7.000    6.20 | 10.08    0.89 
                0.917    0.89 | 4.000   15.05 | 7.083    6.20 | 10.17    0.89 
                1.000    0.89 | 4.083   15.05 | 7.167    6.20 | 10.25    0.89 

                1.083    0.89 | 4.167   15.05 | 7.250    6.20 | 10.33    0.89 
                1.167    0.89 | 4.250   15.05 | 7.333    3.54 | 10.42    0.89 
                1.250    0.89 | 4.333   40.71 | 7.417    3.54 | 10.50    0.89 
                1.333    0.89 | 4.417   40.71 | 7.500    3.54 | 10.58    0.89 
                1.417    0.89 | 4.500   40.71 | 7.583    3.54 | 10.67    0.89 
                1.500    0.89 | 4.583   40.71 | 7.667    3.54 | 10.75    0.89 
                1.583    0.89 | 4.667   40.71 | 7.750    3.54 | 10.83    0.89 
                1.667    0.89 | 4.750   40.71 | 7.833    3.54 | 10.92    0.89 
                1.750    0.89 | 4.833   40.71 | 7.917    3.54 | 11.00    0.89 
                1.833    0.89 | 4.917   40.71 | 8.000    3.54 | 11.08    0.89 
                1.917    0.89 | 5.000   40.71 | 8.083    3.54 | 11.17    0.89 
                2.000    0.89 | 5.083   40.71 | 8.167    3.54 | 11.25    0.89 
                2.083    0.89 | 5.167   40.71 | 8.250    3.54 | 11.33    0.89 
                2.167    0.89 | 5.250   40.71 | 8.333    1.77 | 11.42    0.89 
                2.250    0.89 | 5.333   11.51 | 8.417    1.77 | 11.50    0.89 
                2.333    5.31 | 5.417   11.51 | 8.500    1.77 | 11.58    0.89 
                2.417    5.31 | 5.500   11.51 | 8.583    1.77 | 11.67    0.89 
                2.500    5.31 | 5.583   11.51 | 8.667    1.77 | 11.75    0.89 
                2.583    5.31 | 5.667   11.51 | 8.750    1.77 | 11.83    0.89 
                2.667    5.31 | 5.750   11.51 | 8.833    1.77 | 11.92    0.89 
                2.750    5.31 | 5.833   11.51 | 8.917    1.77 | 12.00    0.89 
                2.833    5.31 | 5.917   11.51 | 9.000    1.77 | 12.08    0.89 
                2.917    5.31 | 6.000   11.51 | 9.083    1.77 | 12.17    0.89 
                3.000    5.31 | 6.083   11.51 | 9.167    1.77 | 12.25    0.89 
                3.083    5.31 | 6.167   11.51 | 9.250    1.77 | 
   
     Max.Eff.Inten.(mm/hr)=      40.71        32.96 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       6.62 (ii)    8.23 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.18         0.13 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       1.21         0.01          1.222 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.25           5.25 
     RUNOFF VOLUME    (mm)=      87.54        57.45          87.24 
     TOTAL RAINFALL   (mm)=      88.54        88.54          88.54 
     RUNOFF COEFFICIENT   =       0.99         0.65           0.99 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0088)|     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   |   0.1328      0.5210 
                          0.0223     0.2570   |   0.1673      0.6380 
                          0.0705     0.3460   |   0.1955      0.7180 
                          0.1081     0.4380   |   0.2207      0.8065 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0087)     10.830      1.222      5.25      87.24 
   OUTFLOW: ID= 1 (  0088)     10.830      0.185      7.25      86.97 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 15.14 
                   TIME SHIFT OF PEAK FLOW         (min)=120.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.6884 
  
------------------------------------------------------------------------------- 
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================================================================================
=========================== 
   
       V    V   I    SSSSS  U   U    A    L              (v 6.2.2015) 
       V    V   I    SS     U   U   A A   L 
        V  V    I     SS    U   U  AAAAA  L 
        V  V    I      SS   U   U  A   A  L 
         VV     I    SSSSS  UUUUU  A   A  LLLLL 
     
        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM 
       O   O    T      T    H   H   Y Y   MM MM  O   O 
       O   O    T      T    H   H    Y    M   M  O   O     
        OOO     T      T    H   H    Y    M   M   OOO 
Developed and Distributed by Smart City Water Inc 
Copyright 2007 - 2022 Smart City Water Inc 
All rights reserved. 
   
   
                   *****  D E T A I L E D   O U T P U T ***** 
 
 
  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                                                                   
  Output  filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\4ba0e476-050f-4040-9e19-7a530cf3ef93\sc 
  Summary filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\4ba0e476-050f-4040-9e19-7a530cf3ef93\sc 
 
 
DATE: 11-01-2024                           TIME: 01:43:05        
 
USER:                                                    
 
 
   
COMMENTS: ____________________________________________________________ 
 
   
--------------------------------------------------------------------------------
--------------------------- 
  ************************************************ 
  ** SIMULATION : 100-Year 4-Hour Chicago Caled ** 
  ************************************************ 
   
-------------------- 
| CHICAGO STORM    |    IDF curve parameters: A=4688.000 
| Ptotal= 89.87 mm |                          B=  17.000 
--------------------                          C=   0.962 
                        used in:   INTENSITY =  A / (t + B)^C 
 
                        Duration of storm  =  4.00 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    2.89 |  1.00   62.12 |  2.00   12.48 |  3.00    3.91 
                 0.17    3.67 |  1.17  196.54 |  2.17    9.60 |  3.17    3.44 
                 0.33    4.88 |  1.33   83.09 |  2.33    7.66 |  3.33    3.05 
                 0.50    6.96 |  1.50   41.25 |  2.50    6.29 |  3.50    2.73 
                 0.67   11.02 |  1.67   25.07 |  2.67    5.28 |  3.67    2.47 
                 0.83   21.03 |  1.83   17.06 |  2.83    4.51 |  3.83    2.24 
   
   
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 

| STANDHYD (  0001)|   Area    (ha)=  17.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      17.65         0.18 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     344.77        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.89 | 1.083   62.12 | 2.083   12.48 |  3.08    3.91 
                0.167    2.89 | 1.167   62.12 | 2.167   12.48 |  3.17    3.91 
                0.250    3.67 | 1.250  196.54 | 2.250    9.60 |  3.25    3.44 
                0.333    3.67 | 1.333  196.54 | 2.333    9.60 |  3.33    3.44 
                0.417    4.88 | 1.417   83.09 | 2.417    7.66 |  3.42    3.05 
                0.500    4.88 | 1.500   83.09 | 2.500    7.66 |  3.50    3.05 
                0.583    6.96 | 1.583   41.25 | 2.583    6.29 |  3.58    2.73 
                0.667    6.96 | 1.667   41.25 | 2.667    6.29 |  3.67    2.73 
                0.750   11.02 | 1.750   25.07 | 2.750    5.28 |  3.75    2.47 
                0.833   11.02 | 1.833   25.07 | 2.833    5.28 |  3.83    2.47 
                0.917   21.03 | 1.917   17.06 | 2.917    4.51 |  3.92    2.24 
                1.000   21.03 | 2.000   17.06 | 3.000    4.51 |  4.00    2.24 
   
     Max.Eff.Inten.(mm/hr)=     196.54       129.47 
                over (min)        5.00         5.00 
     Storage Coeff.  (min)=       4.10 (ii)    4.95 (ii) 
     Unit Hyd. Tpeak (min)=       5.00         5.00 
     Unit Hyd. peak  (cms)=       0.24         0.22 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       9.05         0.06          9.107 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33 
     RUNOFF VOLUME    (mm)=      88.87        58.63          88.57 
     TOTAL RAINFALL   (mm)=      89.87        89.87          89.87 
     RUNOFF COEFFICIENT   =       0.99         0.65           0.99 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0004)|     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   |   0.2240      1.0750 
                          0.0369     0.4255   |   0.2610      1.2100 
                          0.0940     0.5850   |   0.2950      1.3580 
                          0.1450     0.7390   |   1.6700      2.1200 
                          0.1780     0.8770   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0001)     17.830      9.107      1.33      88.57 
   OUTFLOW: ID= 1 (  0004)     17.830      0.295      2.75      88.30 
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                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  3.24 
                   TIME SHIFT OF PEAK FLOW         (min)= 85.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  1.3580 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0007)|   Area    (ha)=   0.66 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       0.65         0.01 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=      66.33        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.89 | 1.083   62.12 | 2.083   12.48 |  3.08    3.91 
                0.167    2.89 | 1.167   62.12 | 2.167   12.48 |  3.17    3.91 
                0.250    3.67 | 1.250  196.54 | 2.250    9.60 |  3.25    3.44 
                0.333    3.67 | 1.333  196.54 | 2.333    9.60 |  3.33    3.44 
                0.417    4.88 | 1.417   83.09 | 2.417    7.66 |  3.42    3.05 
                0.500    4.88 | 1.500   83.09 | 2.500    7.66 |  3.50    3.05 
                0.583    6.96 | 1.583   41.25 | 2.583    6.29 |  3.58    2.73 
                0.667    6.96 | 1.667   41.25 | 2.667    6.29 |  3.67    2.73 
                0.750   11.02 | 1.750   25.07 | 2.750    5.28 |  3.75    2.47 
                0.833   11.02 | 1.833   25.07 | 2.833    5.28 |  3.83    2.47 
                0.917   21.03 | 1.917   17.06 | 2.917    4.51 |  3.92    2.24 
                1.000   21.03 | 2.000   17.06 | 3.000    4.51 |  4.00    2.24 
   
     Max.Eff.Inten.(mm/hr)=     196.54       129.47 
                over (min)        5.00         5.00 
     Storage Coeff.  (min)=       1.52 (ii)    2.38 (ii) 
     Unit Hyd. Tpeak (min)=       5.00         5.00 
     Unit Hyd. peak  (cms)=       0.33         0.30 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.36         0.00          0.359 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33 
     RUNOFF VOLUME    (mm)=      88.87        58.63          88.57 
     TOTAL RAINFALL   (mm)=      89.87        89.87          89.87 
     RUNOFF COEFFICIENT   =       0.99         0.65           0.99 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0008)|     OVERFLOW IS OFF 
| IN= 2---> OUT= 1 | 
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 
                          0.0000     0.0000   |   0.0122      0.0301 
                          0.0011     0.0126   |   0.0154      0.0369 
                          0.0065     0.0195   |   0.0181      0.0415 
                          0.0100     0.0252   |   0.0204      0.0466 

  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0007)      0.660      0.359      1.33      88.57 
   OUTFLOW: ID= 1 (  0008)      0.660      0.020      2.17      84.16 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  5.68 
                   TIME SHIFT OF PEAK FLOW         (min)= 50.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0466 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0065)|   Area    (ha)=  75.39 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      74.64         0.75 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     708.94        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.89 | 1.083   62.12 | 2.083   12.48 |  3.08    3.91 
                0.167    2.89 | 1.167   62.12 | 2.167   12.48 |  3.17    3.91 
                0.250    3.67 | 1.250  196.54 | 2.250    9.60 |  3.25    3.44 
                0.333    3.67 | 1.333  196.54 | 2.333    9.60 |  3.33    3.44 
                0.417    4.88 | 1.417   83.09 | 2.417    7.66 |  3.42    3.05 
                0.500    4.88 | 1.500   83.09 | 2.500    7.66 |  3.50    3.05 
                0.583    6.96 | 1.583   41.25 | 2.583    6.29 |  3.58    2.73 
                0.667    6.96 | 1.667   41.25 | 2.667    6.29 |  3.67    2.73 
                0.750   11.02 | 1.750   25.07 | 2.750    5.28 |  3.75    2.47 
                0.833   11.02 | 1.833   25.07 | 2.833    5.28 |  3.83    2.47 
                0.917   21.03 | 1.917   17.06 | 2.917    4.51 |  3.92    2.24 
                1.000   21.03 | 2.000   17.06 | 3.000    4.51 |  4.00    2.24 
   
     Max.Eff.Inten.(mm/hr)=     196.54       129.47 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       6.31 (ii)    7.17 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.19         0.14 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=      34.65         0.20         34.823 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33 
     RUNOFF VOLUME    (mm)=      88.87        58.63          88.57 
     TOTAL RAINFALL   (mm)=      89.87        89.87          89.87 
     RUNOFF COEFFICIENT   =       0.99         0.65           0.99 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0069)|     OVERFLOW IS OFF 
| IN= 2---> OUT= 1 | 
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 
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--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 
                          0.0000     0.0000   |   1.1394      4.4340 
                          0.4823     2.3068   |   1.3243      4.9942 
                          0.7344     3.0305   |   1.5003      5.6083 
                          0.9063     3.6110   |   5.8130      9.4020 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0065)     75.390     34.823      1.33      88.57 
   OUTFLOW: ID= 1 (  0069)     75.390      1.500      2.58      88.55 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  4.31 
                   TIME SHIFT OF PEAK FLOW         (min)= 75.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  5.6083 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0067)|   Area    (ha)=   2.87 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  80.00   Dir. Conn.(%)=  80.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       2.30         0.57 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     138.32        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.89 | 1.083   62.12 | 2.083   12.48 |  3.08    3.91 
                0.167    2.89 | 1.167   62.12 | 2.167   12.48 |  3.17    3.91 
                0.250    3.67 | 1.250  196.54 | 2.250    9.60 |  3.25    3.44 
                0.333    3.67 | 1.333  196.54 | 2.333    9.60 |  3.33    3.44 
                0.417    4.88 | 1.417   83.09 | 2.417    7.66 |  3.42    3.05 
                0.500    4.88 | 1.500   83.09 | 2.500    7.66 |  3.50    3.05 
                0.583    6.96 | 1.583   41.25 | 2.583    6.29 |  3.58    2.73 
                0.667    6.96 | 1.667   41.25 | 2.667    6.29 |  3.67    2.73 
                0.750   11.02 | 1.750   25.07 | 2.750    5.28 |  3.75    2.47 
                0.833   11.02 | 1.833   25.07 | 2.833    5.28 |  3.83    2.47 
                0.917   21.03 | 1.917   17.06 | 2.917    4.51 |  3.92    2.24 
                1.000   21.03 | 2.000   17.06 | 3.000    4.51 |  4.00    2.24 
   
     Max.Eff.Inten.(mm/hr)=     196.54       129.47 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       2.37 (ii)    5.46 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.30         0.16 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       1.24         0.17          1.389 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33 
     RUNOFF VOLUME    (mm)=      88.87        58.63          82.82 
     TOTAL RAINFALL   (mm)=      89.87        89.87          89.87 
     RUNOFF COEFFICIENT   =       0.99         0.65           0.92 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  
------------------------------------------------------------------------------- 
  
-------------------- 
| ADD HYD  (  0066)| 
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V. 
--------------------         (ha)    (cms)    (hrs)     (mm) 
        ID1= 1 (  0067):     2.87   1.389     1.33    82.82 
      + ID2= 2 (  0069):    75.39   1.500     2.58    88.55 
        ==================================================== 
        ID = 3 (  0066):    78.26   1.891     1.33    88.34 
  
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0068)|     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   |   0.7862      0.6217 
                          0.0059     0.0677   |   0.9885      0.7196 
                          0.4183     0.4587   |   1.1496      0.7854 
                          0.6373     0.5653   |   1.3019      0.8658 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0066)     78.260      1.891      1.33      88.34 
   OUTFLOW: ID= 1 (  0068)     78.260      1.302      4.75      88.27 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 68.84 
                   TIME SHIFT OF PEAK FLOW         (min)=205.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.8658 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0083)|   Area    (ha)=  26.63 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      26.36         0.27 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     421.35        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.89 | 1.083   62.12 | 2.083   12.48 |  3.08    3.91 
                0.167    2.89 | 1.167   62.12 | 2.167   12.48 |  3.17    3.91 
                0.250    3.67 | 1.250  196.54 | 2.250    9.60 |  3.25    3.44 
                0.333    3.67 | 1.333  196.54 | 2.333    9.60 |  3.33    3.44 
                0.417    4.88 | 1.417   83.09 | 2.417    7.66 |  3.42    3.05 
                0.500    4.88 | 1.500   83.09 | 2.500    7.66 |  3.50    3.05 
                0.583    6.96 | 1.583   41.25 | 2.583    6.29 |  3.58    2.73 
                0.667    6.96 | 1.667   41.25 | 2.667    6.29 |  3.67    2.73 
                0.750   11.02 | 1.750   25.07 | 2.750    5.28 |  3.75    2.47 
                0.833   11.02 | 1.833   25.07 | 2.833    5.28 |  3.83    2.47 
                0.917   21.03 | 1.917   17.06 | 2.917    4.51 |  3.92    2.24 
                1.000   21.03 | 2.000   17.06 | 3.000    4.51 |  4.00    2.24 
   
     Max.Eff.Inten.(mm/hr)=     196.54       129.47 
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                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       4.62 (ii)    5.48 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.22         0.16 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=      13.22         0.08         13.290 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33 
     RUNOFF VOLUME    (mm)=      88.87        58.63          88.57 
     TOTAL RAINFALL   (mm)=      89.87        89.87          89.87 
     RUNOFF COEFFICIENT   =       0.99         0.65           0.99 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0084)|     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   |   0.4507      1.5442 
                          0.1903     0.7953   |   0.5255      1.7396 
                          0.2909     1.0533   |   0.5941      1.9538 
                          0.3582     1.2571   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0083)     26.630     13.290      1.33      88.57 
   OUTFLOW: ID= 1 (  0084)     26.630      0.594      2.50      88.53 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  4.47 
                   TIME SHIFT OF PEAK FLOW         (min)= 70.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  1.9538 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0087)|   Area    (ha)=  10.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      10.72         0.11 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     268.70        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.89 | 1.083   62.12 | 2.083   12.48 |  3.08    3.91 
                0.167    2.89 | 1.167   62.12 | 2.167   12.48 |  3.17    3.91 
                0.250    3.67 | 1.250  196.54 | 2.250    9.60 |  3.25    3.44 
                0.333    3.67 | 1.333  196.54 | 2.333    9.60 |  3.33    3.44 
                0.417    4.88 | 1.417   83.09 | 2.417    7.66 |  3.42    3.05 
                0.500    4.88 | 1.500   83.09 | 2.500    7.66 |  3.50    3.05 
                0.583    6.96 | 1.583   41.25 | 2.583    6.29 |  3.58    2.73 
                0.667    6.96 | 1.667   41.25 | 2.667    6.29 |  3.67    2.73 

                0.750   11.02 | 1.750   25.07 | 2.750    5.28 |  3.75    2.47 
                0.833   11.02 | 1.833   25.07 | 2.833    5.28 |  3.83    2.47 
                0.917   21.03 | 1.917   17.06 | 2.917    4.51 |  3.92    2.24 
                1.000   21.03 | 2.000   17.06 | 3.000    4.51 |  4.00    2.24 
   
     Max.Eff.Inten.(mm/hr)=     196.54       129.47 
                over (min)        5.00         5.00 
     Storage Coeff.  (min)=       3.53 (ii)    4.39 (ii) 
     Unit Hyd. Tpeak (min)=       5.00         5.00 
     Unit Hyd. peak  (cms)=       0.26         0.23 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       5.61         0.04          5.652 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33 
     RUNOFF VOLUME    (mm)=      88.87        58.63          88.57 
     TOTAL RAINFALL   (mm)=      89.87        89.87          89.87 
     RUNOFF COEFFICIENT   =       0.99         0.65           0.99 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0088)|     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   |   0.1328      0.5210 
                          0.0223     0.2570   |   0.1673      0.6380 
                          0.0705     0.3460   |   0.1955      0.7180 
                          0.1081     0.4380   |   0.2207      0.8065 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0087)     10.830      5.652      1.33      88.57 
   OUTFLOW: ID= 1 (  0088)     10.830      0.221      2.50      88.30 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  3.90 
                   TIME SHIFT OF PEAK FLOW         (min)= 70.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.8065 
  
------------------------------------------------------------------------------- 
================================================================================
=========================== 
   
       V    V   I    SSSSS  U   U    A    L              (v 6.2.2015) 
       V    V   I    SS     U   U   A A   L 
        V  V    I     SS    U   U  AAAAA  L 
        V  V    I      SS   U   U  A   A  L 
         VV     I    SSSSS  UUUUU  A   A  LLLLL 
     
        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM 
       O   O    T      T    H   H   Y Y   MM MM  O   O 
       O   O    T      T    H   H    Y    M   M  O   O     
        OOO     T      T    H   H    Y    M   M   OOO 
Developed and Distributed by Smart City Water Inc 
Copyright 2007 - 2022 Smart City Water Inc 
All rights reserved. 
   
   
                   *****  D E T A I L E D   O U T P U T ***** 
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  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                                                                   
  Output  filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\9c3aa0f1-3940-4c0d-a651-34e48a85bada\sc 
  Summary filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\9c3aa0f1-3940-4c0d-a651-34e48a85bada\sc 
 
 
DATE: 11-01-2024                           TIME: 01:43:06        
 
USER:                                                    
 
 
   
COMMENTS: ____________________________________________________________ 
 
   
--------------------------------------------------------------------------------
--------------------------- 
  ************************************************ 
  ** SIMULATION : 100-Year 6-Hour AES           ** 
  ************************************************ 
   
   
-------------------- 
|    READ STORM    |    Filename: C:\Users\jghobrial\AppD                       
|                  |              ata\Local\Temp\                               
|                  |              d2defbb2-f1a2-40af-8868-8a16a628f8eb\6a1e02c4 
| Ptotal= 80.31 mm |    Comments: 100 Year 6 Hour AES (Bloor, TRCA)        
-------------------- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                 0.00    0.00 |  1.75   27.30 |  3.50   11.24 |  5.25    1.61 
                 0.25    1.61 |  2.00   27.30 |  3.75    6.42 |  5.50    1.61 
                 0.50    1.61 |  2.25   73.88 |  4.00    6.42 |  5.75    1.61 
                 0.75    1.61 |  2.50   73.88 |  4.25    3.21 |  6.00    1.61 
                 1.00    1.61 |  2.75   20.88 |  4.50    3.21 | 
                 1.25    9.64 |  3.00   20.88 |  4.75    1.61 | 
                 1.50    9.64 |  3.25   11.24 |  5.00    1.61 | 
   
------------------------------------------------------------------------------- 
 
-------------------- 
| CALIB            | 
| STANDHYD (  0001)|   Area    (ha)=  17.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      17.65         0.18 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     344.77        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    9.64 | 3.250   20.88 |  4.83    1.61 
                0.167    0.00 | 1.750    9.64 | 3.333   11.24 |  4.92    1.61 
                0.250    0.00 | 1.833   27.30 | 3.417   11.24 |  5.00    1.61 
                0.333    1.61 | 1.917   27.30 | 3.500   11.24 |  5.08    1.61 
                0.417    1.61 | 2.000   27.30 | 3.583   11.24 |  5.17    1.61 
                0.500    1.61 | 2.083   27.30 | 3.667   11.24 |  5.25    1.61 

                0.583    1.61 | 2.167   27.30 | 3.750   11.24 |  5.33    1.61 
                0.667    1.61 | 2.250   27.30 | 3.833    6.42 |  5.42    1.61 
                0.750    1.61 | 2.333   73.88 | 3.917    6.42 |  5.50    1.61 
                0.833    1.61 | 2.417   73.88 | 4.000    6.42 |  5.58    1.61 
                0.917    1.61 | 2.500   73.88 | 4.083    6.42 |  5.67    1.61 
                1.000    1.61 | 2.583   73.88 | 4.167    6.42 |  5.75    1.61 
                1.083    1.61 | 2.667   73.88 | 4.250    6.42 |  5.83    1.61 
                1.167    1.61 | 2.750   73.88 | 4.333    3.21 |  5.92    1.61 
                1.250    1.61 | 2.833   20.88 | 4.417    3.21 |  6.00    1.61 
                1.333    9.64 | 2.917   20.88 | 4.500    3.21 |  6.08    1.61 
                1.417    9.64 | 3.000   20.88 | 4.583    3.21 |  6.17    1.61 
                1.500    9.64 | 3.083   20.88 | 4.667    3.21 |  6.25    1.61 
                1.583    9.64 | 3.167   20.88 | 4.750    3.21 | 
   
     Max.Eff.Inten.(mm/hr)=      73.88        57.08 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       6.06 (ii)    7.33 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.19         0.13 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       3.61         0.03          3.633 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      79.31        50.24          79.02 
     TOTAL RAINFALL   (mm)=      80.31        80.31          80.31 
     RUNOFF COEFFICIENT   =       0.99         0.63           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0004)|     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   |   0.2240      1.0750 
                          0.0369     0.4255   |   0.2610      1.2100 
                          0.0940     0.5850   |   0.2950      1.3580 
                          0.1450     0.7390   |   1.6700      2.1200 
                          0.1780     0.8770   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0001)     17.830      3.633      2.75      79.02 
   OUTFLOW: ID= 1 (  0004)     17.830      0.254      4.33      78.75 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  6.98 
                   TIME SHIFT OF PEAK FLOW         (min)= 95.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  1.1831 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0007)|   Area    (ha)=   0.66 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       0.65         0.01 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=      66.33        40.00 
     Mannings n           =      0.013        0.250 
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         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    0.00 | 1.667    9.64 | 3.250   20.88 |  4.83    1.61 
                0.167    0.00 | 1.750    9.64 | 3.333   11.24 |  4.92    1.61 
                0.250    0.00 | 1.833   27.30 | 3.417   11.24 |  5.00    1.61 
                0.333    1.61 | 1.917   27.30 | 3.500   11.24 |  5.08    1.61 
                0.417    1.61 | 2.000   27.30 | 3.583   11.24 |  5.17    1.61 
                0.500    1.61 | 2.083   27.30 | 3.667   11.24 |  5.25    1.61 
                0.583    1.61 | 2.167   27.30 | 3.750   11.24 |  5.33    1.61 
                0.667    1.61 | 2.250   27.30 | 3.833    6.42 |  5.42    1.61 
                0.750    1.61 | 2.333   73.88 | 3.917    6.42 |  5.50    1.61 
                0.833    1.61 | 2.417   73.88 | 4.000    6.42 |  5.58    1.61 
                0.917    1.61 | 2.500   73.88 | 4.083    6.42 |  5.67    1.61 
                1.000    1.61 | 2.583   73.88 | 4.167    6.42 |  5.75    1.61 
                1.083    1.61 | 2.667   73.88 | 4.250    6.42 |  5.83    1.61 
                1.167    1.61 | 2.750   73.88 | 4.333    3.21 |  5.92    1.61 
                1.250    1.61 | 2.833   20.88 | 4.417    3.21 |  6.00    1.61 
                1.333    9.64 | 2.917   20.88 | 4.500    3.21 |  6.08    1.61 
                1.417    9.64 | 3.000   20.88 | 4.583    3.21 |  6.17    1.61 
                1.500    9.64 | 3.083   20.88 | 4.667    3.21 |  6.25    1.61 
                1.583    9.64 | 3.167   20.88 | 4.750    3.21 | 
   
     Max.Eff.Inten.(mm/hr)=      73.88        57.08 
                over (min)        5.00         5.00 
     Storage Coeff.  (min)=       2.25 (ii)    3.52 (ii) 
     Unit Hyd. Tpeak (min)=       5.00         5.00 
     Unit Hyd. peak  (cms)=       0.30         0.26 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.13         0.00          0.135 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      79.31        50.24          79.02 
     TOTAL RAINFALL   (mm)=      80.31        80.31          80.31 
     RUNOFF COEFFICIENT   =       0.99         0.63           0.98 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0008)|     OVERFLOW IS OFF 
| IN= 2---> OUT= 1 | 
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 
                          0.0000     0.0000   |   0.0122      0.0301 
                          0.0011     0.0126   |   0.0154      0.0369 
                          0.0065     0.0195   |   0.0181      0.0415 
                          0.0100     0.0252   |   0.0204      0.0466 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0007)      0.660      0.135      2.75      79.02 
   OUTFLOW: ID= 1 (  0008)      0.660      0.017      3.75      74.60 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 12.64 
                   TIME SHIFT OF PEAK FLOW         (min)= 60.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0398 

  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0065)|   Area    (ha)=  75.39 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      74.64         0.75 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     708.94        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    9.64 | 3.250   20.88 |  4.83    1.61 
                0.167    0.00 | 1.750    9.64 | 3.333   11.24 |  4.92    1.61 
                0.250    0.00 | 1.833   27.30 | 3.417   11.24 |  5.00    1.61 
                0.333    1.61 | 1.917   27.30 | 3.500   11.24 |  5.08    1.61 
                0.417    1.61 | 2.000   27.30 | 3.583   11.24 |  5.17    1.61 
                0.500    1.61 | 2.083   27.30 | 3.667   11.24 |  5.25    1.61 
                0.583    1.61 | 2.167   27.30 | 3.750   11.24 |  5.33    1.61 
                0.667    1.61 | 2.250   27.30 | 3.833    6.42 |  5.42    1.61 
                0.750    1.61 | 2.333   73.88 | 3.917    6.42 |  5.50    1.61 
                0.833    1.61 | 2.417   73.88 | 4.000    6.42 |  5.58    1.61 
                0.917    1.61 | 2.500   73.88 | 4.083    6.42 |  5.67    1.61 
                1.000    1.61 | 2.583   73.88 | 4.167    6.42 |  5.75    1.61 
                1.083    1.61 | 2.667   73.88 | 4.250    6.42 |  5.83    1.61 
                1.167    1.61 | 2.750   73.88 | 4.333    3.21 |  5.92    1.61 
                1.250    1.61 | 2.833   20.88 | 4.417    3.21 |  6.00    1.61 
                1.333    9.64 | 2.917   20.88 | 4.500    3.21 |  6.08    1.61 
                1.417    9.64 | 3.000   20.88 | 4.583    3.21 |  6.17    1.61 
                1.500    9.64 | 3.083   20.88 | 4.667    3.21 |  6.25    1.61 
                1.583    9.64 | 3.167   20.88 | 4.750    3.21 | 
   
     Max.Eff.Inten.(mm/hr)=      73.88        57.08 
                over (min)       10.00        15.00 
     Storage Coeff.  (min)=       9.34 (ii)   10.61 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        15.00 
     Unit Hyd. peak  (cms)=       0.12         0.09 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=      14.76         0.10         14.858 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      79.31        50.24          79.02 
     TOTAL RAINFALL   (mm)=      80.31        80.31          80.31 
     RUNOFF COEFFICIENT   =       0.99         0.63           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0069)|     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   |   1.1394      4.4340 
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                          0.4823     2.3068   |   1.3243      4.9942 
                          0.7344     3.0305   |   1.5003      5.6083 
                          0.9063     3.6110   |   5.8130      9.4020 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0065)     75.390     14.858      2.75      79.02 
   OUTFLOW: ID= 1 (  0069)     75.390      1.273      4.33      79.00 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  8.57 
                   TIME SHIFT OF PEAK FLOW         (min)= 95.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  4.8387 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0067)|   Area    (ha)=   2.87 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  80.00   Dir. Conn.(%)=  80.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       2.30         0.57 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     138.32        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    9.64 | 3.250   20.88 |  4.83    1.61 
                0.167    0.00 | 1.750    9.64 | 3.333   11.24 |  4.92    1.61 
                0.250    0.00 | 1.833   27.30 | 3.417   11.24 |  5.00    1.61 
                0.333    1.61 | 1.917   27.30 | 3.500   11.24 |  5.08    1.61 
                0.417    1.61 | 2.000   27.30 | 3.583   11.24 |  5.17    1.61 
                0.500    1.61 | 2.083   27.30 | 3.667   11.24 |  5.25    1.61 
                0.583    1.61 | 2.167   27.30 | 3.750   11.24 |  5.33    1.61 
                0.667    1.61 | 2.250   27.30 | 3.833    6.42 |  5.42    1.61 
                0.750    1.61 | 2.333   73.88 | 3.917    6.42 |  5.50    1.61 
                0.833    1.61 | 2.417   73.88 | 4.000    6.42 |  5.58    1.61 
                0.917    1.61 | 2.500   73.88 | 4.083    6.42 |  5.67    1.61 
                1.000    1.61 | 2.583   73.88 | 4.167    6.42 |  5.75    1.61 
                1.083    1.61 | 2.667   73.88 | 4.250    6.42 |  5.83    1.61 
                1.167    1.61 | 2.750   73.88 | 4.333    3.21 |  5.92    1.61 
                1.250    1.61 | 2.833   20.88 | 4.417    3.21 |  6.00    1.61 
                1.333    9.64 | 2.917   20.88 | 4.500    3.21 |  6.08    1.61 
                1.417    9.64 | 3.000   20.88 | 4.583    3.21 |  6.17    1.61 
                1.500    9.64 | 3.083   20.88 | 4.667    3.21 |  6.25    1.61 
                1.583    9.64 | 3.167   20.88 | 4.750    3.21 | 
   
     Max.Eff.Inten.(mm/hr)=      73.88        57.08 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       3.50 (ii)    8.08 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.26         0.13 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.47         0.08          0.555 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      79.31        50.24          73.49 
     TOTAL RAINFALL   (mm)=      80.31        80.31          80.31 
     RUNOFF COEFFICIENT   =       0.99         0.63           0.92 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
  
-------------------- 
| ADD HYD  (  0066)| 
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V. 
--------------------         (ha)    (cms)    (hrs)     (mm) 
        ID1= 1 (  0067):     2.87   0.555     2.75    73.49 
      + ID2= 2 (  0069):    75.39   1.273     4.33    79.00 
        ==================================================== 
        ID = 3 (  0066):    78.26   1.328     3.75    78.80 
  
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0068)|     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   |   0.7862      0.6217 
                          0.0059     0.0677   |   0.9885      0.7196 
                          0.4183     0.4587   |   1.1496      0.7854 
                          0.6373     0.5653   |   1.3019      0.8658 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0066)     78.260      1.328      3.75      78.80 
   OUTFLOW: ID= 1 (  0068)     78.260      1.127      6.25      78.73 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 84.83 
                   TIME SHIFT OF PEAK FLOW         (min)=150.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.7762 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0083)|   Area    (ha)=  26.63 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      26.36         0.27 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     421.35        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    9.64 | 3.250   20.88 |  4.83    1.61 
                0.167    0.00 | 1.750    9.64 | 3.333   11.24 |  4.92    1.61 
                0.250    0.00 | 1.833   27.30 | 3.417   11.24 |  5.00    1.61 
                0.333    1.61 | 1.917   27.30 | 3.500   11.24 |  5.08    1.61 
                0.417    1.61 | 2.000   27.30 | 3.583   11.24 |  5.17    1.61 
                0.500    1.61 | 2.083   27.30 | 3.667   11.24 |  5.25    1.61 
                0.583    1.61 | 2.167   27.30 | 3.750   11.24 |  5.33    1.61 
                0.667    1.61 | 2.250   27.30 | 3.833    6.42 |  5.42    1.61 
                0.750    1.61 | 2.333   73.88 | 3.917    6.42 |  5.50    1.61 
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                0.833    1.61 | 2.417   73.88 | 4.000    6.42 |  5.58    1.61 
                0.917    1.61 | 2.500   73.88 | 4.083    6.42 |  5.67    1.61 
                1.000    1.61 | 2.583   73.88 | 4.167    6.42 |  5.75    1.61 
                1.083    1.61 | 2.667   73.88 | 4.250    6.42 |  5.83    1.61 
                1.167    1.61 | 2.750   73.88 | 4.333    3.21 |  5.92    1.61 
                1.250    1.61 | 2.833   20.88 | 4.417    3.21 |  6.00    1.61 
                1.333    9.64 | 2.917   20.88 | 4.500    3.21 |  6.08    1.61 
                1.417    9.64 | 3.000   20.88 | 4.583    3.21 |  6.17    1.61 
                1.500    9.64 | 3.083   20.88 | 4.667    3.21 |  6.25    1.61 
                1.583    9.64 | 3.167   20.88 | 4.750    3.21 | 
   
     Max.Eff.Inten.(mm/hr)=      73.88        57.08 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       6.83 (ii)    8.10 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.18         0.13 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       5.37         0.04          5.407 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      79.31        50.24          79.02 
     TOTAL RAINFALL   (mm)=      80.31        80.31          80.31 
     RUNOFF COEFFICIENT   =       0.99         0.63           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0084)|     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   |   0.4507      1.5442 
                          0.1903     0.7953   |   0.5255      1.7396 
                          0.2909     1.0533   |   0.5941      1.9538 
                          0.3582     1.2571   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0083)     26.630      5.407      2.75      79.02 
   OUTFLOW: ID= 1 (  0084)     26.630      0.502      4.08      78.98 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  9.28 
                   TIME SHIFT OF PEAK FLOW         (min)= 80.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  1.6776 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0087)|   Area    (ha)=  10.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      10.72         0.11 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     268.70        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   

                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    9.64 | 3.250   20.88 |  4.83    1.61 
                0.167    0.00 | 1.750    9.64 | 3.333   11.24 |  4.92    1.61 
                0.250    0.00 | 1.833   27.30 | 3.417   11.24 |  5.00    1.61 
                0.333    1.61 | 1.917   27.30 | 3.500   11.24 |  5.08    1.61 
                0.417    1.61 | 2.000   27.30 | 3.583   11.24 |  5.17    1.61 
                0.500    1.61 | 2.083   27.30 | 3.667   11.24 |  5.25    1.61 
                0.583    1.61 | 2.167   27.30 | 3.750   11.24 |  5.33    1.61 
                0.667    1.61 | 2.250   27.30 | 3.833    6.42 |  5.42    1.61 
                0.750    1.61 | 2.333   73.88 | 3.917    6.42 |  5.50    1.61 
                0.833    1.61 | 2.417   73.88 | 4.000    6.42 |  5.58    1.61 
                0.917    1.61 | 2.500   73.88 | 4.083    6.42 |  5.67    1.61 
                1.000    1.61 | 2.583   73.88 | 4.167    6.42 |  5.75    1.61 
                1.083    1.61 | 2.667   73.88 | 4.250    6.42 |  5.83    1.61 
                1.167    1.61 | 2.750   73.88 | 4.333    3.21 |  5.92    1.61 
                1.250    1.61 | 2.833   20.88 | 4.417    3.21 |  6.00    1.61 
                1.333    9.64 | 2.917   20.88 | 4.500    3.21 |  6.08    1.61 
                1.417    9.64 | 3.000   20.88 | 4.583    3.21 |  6.17    1.61 
                1.500    9.64 | 3.083   20.88 | 4.667    3.21 |  6.25    1.61 
                1.583    9.64 | 3.167   20.88 | 4.750    3.21 | 
   
     Max.Eff.Inten.(mm/hr)=      73.88        57.08 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       5.22 (ii)    6.49 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.21         0.14 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       2.20         0.02          2.212 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      79.31        50.24          79.02 
     TOTAL RAINFALL   (mm)=      80.31        80.31          80.31 
     RUNOFF COEFFICIENT   =       0.99         0.63           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0088)|     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   |   0.1328      0.5210 
                          0.0223     0.2570   |   0.1673      0.6380 
                          0.0705     0.3460   |   0.1955      0.7180 
                          0.1081     0.4380   |   0.2207      0.8065 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0087)     10.830      2.212      2.75      79.02 
   OUTFLOW: ID= 1 (  0088)     10.830      0.188      4.25      78.75 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  8.51 
                   TIME SHIFT OF PEAK FLOW         (min)= 90.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.6978 
  
------------------------------------------------------------------------------- 
================================================================================
=========================== 
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       V    V   I    SSSSS  U   U    A    L              (v 6.2.2015) 
       V    V   I    SS     U   U   A A   L 
        V  V    I     SS    U   U  AAAAA  L 
        V  V    I      SS   U   U  A   A  L 
         VV     I    SSSSS  UUUUU  A   A  LLLLL 
     
        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM 
       O   O    T      T    H   H   Y Y   MM MM  O   O 
       O   O    T      T    H   H    Y    M   M  O   O     
        OOO     T      T    H   H    Y    M   M   OOO 
Developed and Distributed by Smart City Water Inc 
Copyright 2007 - 2022 Smart City Water Inc 
All rights reserved. 
   
   
                   *****  D E T A I L E D   O U T P U T ***** 
 
 
  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                                                                   
  Output  filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\8c5560da-101d-49e7-b8bc-887c98ec53a4\sc 
  Summary filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\8c5560da-101d-49e7-b8bc-887c98ec53a4\sc 
 
 
DATE: 11-01-2024                           TIME: 01:43:05        
 
USER:                                                    
 
 
   
COMMENTS: ____________________________________________________________ 
 
   
--------------------------------------------------------------------------------
--------------------------- 
  ************************************************ 
  ** SIMULATION : 10-Year 12-Hour AES           ** 
  ************************************************ 
   
   
-------------------- 
|    READ STORM    |    Filename: C:\Users\jghobrial\AppD                       
|                  |              ata\Local\Temp\                               
|                  |              d2defbb2-f1a2-40af-8868-8a16a628f8eb\bcf45888 
| Ptotal= 62.71 mm |    Comments: 10 Year 12 Hour AES (Bloor, TRCA)        
-------------------- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                 0.00    0.00 |  3.25   10.66 |  6.50    4.39 |  9.75    0.63 
                 0.25    0.63 |  3.50   10.66 |  6.75    4.39 | 10.00    0.63 
                 0.50    0.63 |  3.75   10.66 |  7.00    4.39 | 10.25    0.63 
                 0.75    0.63 |  4.00   10.66 |  7.25    2.51 | 10.50    0.63 
                 1.00    0.63 |  4.25   28.84 |  7.50    2.51 | 10.75    0.63 
                 1.25    0.63 |  4.50   28.84 |  7.75    2.51 | 11.00    0.63 
                 1.50    0.63 |  4.75   28.84 |  8.00    2.51 | 11.25    0.63 
                 1.75    0.63 |  5.00   28.84 |  8.25    1.25 | 11.50    0.63 
                 2.00    0.63 |  5.25    8.15 |  8.50    1.25 | 11.75    0.63 
                 2.25    3.76 |  5.50    8.15 |  8.75    1.25 | 12.00    0.63 
                 2.50    3.76 |  5.75    8.15 |  9.00    1.25 | 
                 2.75    3.76 |  6.00    8.15 |  9.25    0.63 | 
                 3.00    3.76 |  6.25    4.39 |  9.50    0.63 | 
   
------------------------------------------------------------------------------- 
 
-------------------- 

| CALIB            | 
| STANDHYD (  0001)|   Area    (ha)=  17.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      17.65         0.18 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     344.77        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    3.76 | 6.250    8.15 |  9.33    0.63 
                0.167    0.00 | 3.250    3.76 | 6.333    4.39 |  9.42    0.63 
                0.250    0.00 | 3.333   10.66 | 6.417    4.39 |  9.50    0.63 
                0.333    0.63 | 3.417   10.66 | 6.500    4.39 |  9.58    0.63 
                0.417    0.63 | 3.500   10.66 | 6.583    4.39 |  9.67    0.63 
                0.500    0.63 | 3.583   10.66 | 6.667    4.39 |  9.75    0.63 
                0.583    0.63 | 3.667   10.66 | 6.750    4.39 |  9.83    0.63 
                0.667    0.63 | 3.750   10.66 | 6.833    4.39 |  9.92    0.63 
                0.750    0.63 | 3.833   10.66 | 6.917    4.39 | 10.00    0.63 
                0.833    0.63 | 3.917   10.66 | 7.000    4.39 | 10.08    0.63 
                0.917    0.63 | 4.000   10.66 | 7.083    4.39 | 10.17    0.63 
                1.000    0.63 | 4.083   10.66 | 7.167    4.39 | 10.25    0.63 
                1.083    0.63 | 4.167   10.66 | 7.250    4.39 | 10.33    0.63 
                1.167    0.63 | 4.250   10.66 | 7.333    2.51 | 10.42    0.63 
                1.250    0.63 | 4.333   28.84 | 7.417    2.51 | 10.50    0.63 
                1.333    0.63 | 4.417   28.84 | 7.500    2.51 | 10.58    0.63 
                1.417    0.63 | 4.500   28.84 | 7.583    2.51 | 10.67    0.63 
                1.500    0.63 | 4.583   28.84 | 7.667    2.51 | 10.75    0.63 
                1.583    0.63 | 4.667   28.84 | 7.750    2.51 | 10.83    0.63 
                1.667    0.63 | 4.750   28.84 | 7.833    2.51 | 10.92    0.63 
                1.750    0.63 | 4.833   28.84 | 7.917    2.51 | 11.00    0.63 
                1.833    0.63 | 4.917   28.84 | 8.000    2.51 | 11.08    0.63 
                1.917    0.63 | 5.000   28.84 | 8.083    2.51 | 11.17    0.63 
                2.000    0.63 | 5.083   28.84 | 8.167    2.51 | 11.25    0.63 
                2.083    0.63 | 5.167   28.84 | 8.250    2.51 | 11.33    0.63 
                2.167    0.63 | 5.250   28.84 | 8.333    1.25 | 11.42    0.63 
                2.250    0.63 | 5.333    8.15 | 8.417    1.25 | 11.50    0.63 
                2.333    3.76 | 5.417    8.15 | 8.500    1.25 | 11.58    0.63 
                2.417    3.76 | 5.500    8.15 | 8.583    1.25 | 11.67    0.63 
                2.500    3.76 | 5.583    8.15 | 8.667    1.25 | 11.75    0.63 
                2.583    3.76 | 5.667    8.15 | 8.750    1.25 | 11.83    0.63 
                2.667    3.76 | 5.750    8.15 | 8.833    1.25 | 11.92    0.63 
                2.750    3.76 | 5.833    8.15 | 8.917    1.25 | 12.00    0.63 
                2.833    3.76 | 5.917    8.15 | 9.000    1.25 | 12.08    0.63 
                2.917    3.76 | 6.000    8.15 | 9.083    1.25 | 12.17    0.63 
                3.000    3.76 | 6.083    8.15 | 9.167    1.25 | 12.25    0.63 
                3.083    3.76 | 6.167    8.15 | 9.250    1.25 | 
   
     Max.Eff.Inten.(mm/hr)=      28.84        20.90 
                over (min)       10.00        15.00 
     Storage Coeff.  (min)=       8.83 (ii)   10.67 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        15.00 
     Unit Hyd. peak  (cms)=       0.12         0.09 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       1.41         0.01          1.422 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.25           5.25 
     RUNOFF VOLUME    (mm)=      61.71        35.33          61.45 
     TOTAL RAINFALL   (mm)=      62.71        62.71          62.71 
     RUNOFF COEFFICIENT   =       0.98         0.56           0.98 
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       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0004)|     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   |   0.2240      1.0750 
                          0.0369     0.4255   |   0.2610      1.2100 
                          0.0940     0.5850   |   0.2950      1.3580 
                          0.1450     0.7390   |   1.6700      2.1200 
                          0.1780     0.8770   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0001)     17.830      1.422      5.25      61.45 
   OUTFLOW: ID= 1 (  0004)     17.830      0.170      7.42      61.18 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 11.97 
                   TIME SHIFT OF PEAK FLOW         (min)=130.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.8448 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0007)|   Area    (ha)=   0.66 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       0.65         0.01 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=      66.33        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    3.76 | 6.250    8.15 |  9.33    0.63 
                0.167    0.00 | 3.250    3.76 | 6.333    4.39 |  9.42    0.63 
                0.250    0.00 | 3.333   10.66 | 6.417    4.39 |  9.50    0.63 
                0.333    0.63 | 3.417   10.66 | 6.500    4.39 |  9.58    0.63 
                0.417    0.63 | 3.500   10.66 | 6.583    4.39 |  9.67    0.63 
                0.500    0.63 | 3.583   10.66 | 6.667    4.39 |  9.75    0.63 
                0.583    0.63 | 3.667   10.66 | 6.750    4.39 |  9.83    0.63 
                0.667    0.63 | 3.750   10.66 | 6.833    4.39 |  9.92    0.63 
                0.750    0.63 | 3.833   10.66 | 6.917    4.39 | 10.00    0.63 
                0.833    0.63 | 3.917   10.66 | 7.000    4.39 | 10.08    0.63 
                0.917    0.63 | 4.000   10.66 | 7.083    4.39 | 10.17    0.63 
                1.000    0.63 | 4.083   10.66 | 7.167    4.39 | 10.25    0.63 
                1.083    0.63 | 4.167   10.66 | 7.250    4.39 | 10.33    0.63 
                1.167    0.63 | 4.250   10.66 | 7.333    2.51 | 10.42    0.63 
                1.250    0.63 | 4.333   28.84 | 7.417    2.51 | 10.50    0.63 
                1.333    0.63 | 4.417   28.84 | 7.500    2.51 | 10.58    0.63 
                1.417    0.63 | 4.500   28.84 | 7.583    2.51 | 10.67    0.63 
                1.500    0.63 | 4.583   28.84 | 7.667    2.51 | 10.75    0.63 

                1.583    0.63 | 4.667   28.84 | 7.750    2.51 | 10.83    0.63 
                1.667    0.63 | 4.750   28.84 | 7.833    2.51 | 10.92    0.63 
                1.750    0.63 | 4.833   28.84 | 7.917    2.51 | 11.00    0.63 
                1.833    0.63 | 4.917   28.84 | 8.000    2.51 | 11.08    0.63 
                1.917    0.63 | 5.000   28.84 | 8.083    2.51 | 11.17    0.63 
                2.000    0.63 | 5.083   28.84 | 8.167    2.51 | 11.25    0.63 
                2.083    0.63 | 5.167   28.84 | 8.250    2.51 | 11.33    0.63 
                2.167    0.63 | 5.250   28.84 | 8.333    1.25 | 11.42    0.63 
                2.250    0.63 | 5.333    8.15 | 8.417    1.25 | 11.50    0.63 
                2.333    3.76 | 5.417    8.15 | 8.500    1.25 | 11.58    0.63 
                2.417    3.76 | 5.500    8.15 | 8.583    1.25 | 11.67    0.63 
                2.500    3.76 | 5.583    8.15 | 8.667    1.25 | 11.75    0.63 
                2.583    3.76 | 5.667    8.15 | 8.750    1.25 | 11.83    0.63 
                2.667    3.76 | 5.750    8.15 | 8.833    1.25 | 11.92    0.63 
                2.750    3.76 | 5.833    8.15 | 8.917    1.25 | 12.00    0.63 
                2.833    3.76 | 5.917    8.15 | 9.000    1.25 | 12.08    0.63 
                2.917    3.76 | 6.000    8.15 | 9.083    1.25 | 12.17    0.63 
                3.000    3.76 | 6.083    8.15 | 9.167    1.25 | 12.25    0.63 
                3.083    3.76 | 6.167    8.15 | 9.250    1.25 | 
   
     Max.Eff.Inten.(mm/hr)=      28.84        20.90 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       3.28 (ii)    5.13 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.27         0.16 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.05         0.00          0.053 (iii) 
     TIME TO PEAK    (hrs)=       5.08         5.25           5.25 
     RUNOFF VOLUME    (mm)=      61.71        35.33          61.44 
     TOTAL RAINFALL   (mm)=      62.71        62.71          62.71 
     RUNOFF COEFFICIENT   =       0.98         0.56           0.98 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0008)|     OVERFLOW IS OFF 
| IN= 2---> OUT= 1 | 
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 
                          0.0000     0.0000   |   0.0122      0.0301 
                          0.0011     0.0126   |   0.0154      0.0369 
                          0.0065     0.0195   |   0.0181      0.0415 
                          0.0100     0.0252   |   0.0204      0.0466 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0007)      0.660      0.053      5.25      61.44 
   OUTFLOW: ID= 1 (  0008)      0.660      0.011      6.33      57.03 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 21.19 
                   TIME SHIFT OF PEAK FLOW         (min)= 65.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0278 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0065)|   Area    (ha)=  75.39 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
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                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      74.64         0.75 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     708.94        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    3.76 | 6.250    8.15 |  9.33    0.63 
                0.167    0.00 | 3.250    3.76 | 6.333    4.39 |  9.42    0.63 
                0.250    0.00 | 3.333   10.66 | 6.417    4.39 |  9.50    0.63 
                0.333    0.63 | 3.417   10.66 | 6.500    4.39 |  9.58    0.63 
                0.417    0.63 | 3.500   10.66 | 6.583    4.39 |  9.67    0.63 
                0.500    0.63 | 3.583   10.66 | 6.667    4.39 |  9.75    0.63 
                0.583    0.63 | 3.667   10.66 | 6.750    4.39 |  9.83    0.63 
                0.667    0.63 | 3.750   10.66 | 6.833    4.39 |  9.92    0.63 
                0.750    0.63 | 3.833   10.66 | 6.917    4.39 | 10.00    0.63 
                0.833    0.63 | 3.917   10.66 | 7.000    4.39 | 10.08    0.63 
                0.917    0.63 | 4.000   10.66 | 7.083    4.39 | 10.17    0.63 
                1.000    0.63 | 4.083   10.66 | 7.167    4.39 | 10.25    0.63 
                1.083    0.63 | 4.167   10.66 | 7.250    4.39 | 10.33    0.63 
                1.167    0.63 | 4.250   10.66 | 7.333    2.51 | 10.42    0.63 
                1.250    0.63 | 4.333   28.84 | 7.417    2.51 | 10.50    0.63 
                1.333    0.63 | 4.417   28.84 | 7.500    2.51 | 10.58    0.63 
                1.417    0.63 | 4.500   28.84 | 7.583    2.51 | 10.67    0.63 
                1.500    0.63 | 4.583   28.84 | 7.667    2.51 | 10.75    0.63 
                1.583    0.63 | 4.667   28.84 | 7.750    2.51 | 10.83    0.63 
                1.667    0.63 | 4.750   28.84 | 7.833    2.51 | 10.92    0.63 
                1.750    0.63 | 4.833   28.84 | 7.917    2.51 | 11.00    0.63 
                1.833    0.63 | 4.917   28.84 | 8.000    2.51 | 11.08    0.63 
                1.917    0.63 | 5.000   28.84 | 8.083    2.51 | 11.17    0.63 
                2.000    0.63 | 5.083   28.84 | 8.167    2.51 | 11.25    0.63 
                2.083    0.63 | 5.167   28.84 | 8.250    2.51 | 11.33    0.63 
                2.167    0.63 | 5.250   28.84 | 8.333    1.25 | 11.42    0.63 
                2.250    0.63 | 5.333    8.15 | 8.417    1.25 | 11.50    0.63 
                2.333    3.76 | 5.417    8.15 | 8.500    1.25 | 11.58    0.63 
                2.417    3.76 | 5.500    8.15 | 8.583    1.25 | 11.67    0.63 
                2.500    3.76 | 5.583    8.15 | 8.667    1.25 | 11.75    0.63 
                2.583    3.76 | 5.667    8.15 | 8.750    1.25 | 11.83    0.63 
                2.667    3.76 | 5.750    8.15 | 8.833    1.25 | 11.92    0.63 
                2.750    3.76 | 5.833    8.15 | 8.917    1.25 | 12.00    0.63 
                2.833    3.76 | 5.917    8.15 | 9.000    1.25 | 12.08    0.63 
                2.917    3.76 | 6.000    8.15 | 9.083    1.25 | 12.17    0.63 
                3.000    3.76 | 6.083    8.15 | 9.167    1.25 | 12.25    0.63 
                3.083    3.76 | 6.167    8.15 | 9.250    1.25 | 
   
     Max.Eff.Inten.(mm/hr)=      28.84        20.90 
                over (min)       15.00        20.00 
     Storage Coeff.  (min)=      13.61 (ii)   15.45 (ii) 
     Unit Hyd. Tpeak (min)=      15.00        20.00 
     Unit Hyd. peak  (cms)=       0.08         0.07 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       5.91         0.04          5.944 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.25           5.25 
     RUNOFF VOLUME    (mm)=      61.71        35.33          61.45 
     TOTAL RAINFALL   (mm)=      62.71        62.71          62.71 
     RUNOFF COEFFICIENT   =       0.98         0.56           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0069)|     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   |   1.1394      4.4340 
                          0.4823     2.3068   |   1.3243      4.9942 
                          0.7344     3.0305   |   1.5003      5.6083 
                          0.9063     3.6110   |   5.8130      9.4020 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0065)     75.390      5.944      5.25      61.45 
   OUTFLOW: ID= 1 (  0069)     75.390      0.842      7.42      61.43 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 14.16 
                   TIME SHIFT OF PEAK FLOW         (min)=130.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  3.3926 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0067)|   Area    (ha)=   2.87 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  80.00   Dir. Conn.(%)=  80.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       2.30         0.57 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     138.32        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    3.76 | 6.250    8.15 |  9.33    0.63 
                0.167    0.00 | 3.250    3.76 | 6.333    4.39 |  9.42    0.63 
                0.250    0.00 | 3.333   10.66 | 6.417    4.39 |  9.50    0.63 
                0.333    0.63 | 3.417   10.66 | 6.500    4.39 |  9.58    0.63 
                0.417    0.63 | 3.500   10.66 | 6.583    4.39 |  9.67    0.63 
                0.500    0.63 | 3.583   10.66 | 6.667    4.39 |  9.75    0.63 
                0.583    0.63 | 3.667   10.66 | 6.750    4.39 |  9.83    0.63 
                0.667    0.63 | 3.750   10.66 | 6.833    4.39 |  9.92    0.63 
                0.750    0.63 | 3.833   10.66 | 6.917    4.39 | 10.00    0.63 
                0.833    0.63 | 3.917   10.66 | 7.000    4.39 | 10.08    0.63 
                0.917    0.63 | 4.000   10.66 | 7.083    4.39 | 10.17    0.63 
                1.000    0.63 | 4.083   10.66 | 7.167    4.39 | 10.25    0.63 
                1.083    0.63 | 4.167   10.66 | 7.250    4.39 | 10.33    0.63 
                1.167    0.63 | 4.250   10.66 | 7.333    2.51 | 10.42    0.63 
                1.250    0.63 | 4.333   28.84 | 7.417    2.51 | 10.50    0.63 
                1.333    0.63 | 4.417   28.84 | 7.500    2.51 | 10.58    0.63 
                1.417    0.63 | 4.500   28.84 | 7.583    2.51 | 10.67    0.63 
                1.500    0.63 | 4.583   28.84 | 7.667    2.51 | 10.75    0.63 
                1.583    0.63 | 4.667   28.84 | 7.750    2.51 | 10.83    0.63 
                1.667    0.63 | 4.750   28.84 | 7.833    2.51 | 10.92    0.63 
                1.750    0.63 | 4.833   28.84 | 7.917    2.51 | 11.00    0.63 
                1.833    0.63 | 4.917   28.84 | 8.000    2.51 | 11.08    0.63 
                1.917    0.63 | 5.000   28.84 | 8.083    2.51 | 11.17    0.63 
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                2.000    0.63 | 5.083   28.84 | 8.167    2.51 | 11.25    0.63 
                2.083    0.63 | 5.167   28.84 | 8.250    2.51 | 11.33    0.63 
                2.167    0.63 | 5.250   28.84 | 8.333    1.25 | 11.42    0.63 
                2.250    0.63 | 5.333    8.15 | 8.417    1.25 | 11.50    0.63 
                2.333    3.76 | 5.417    8.15 | 8.500    1.25 | 11.58    0.63 
                2.417    3.76 | 5.500    8.15 | 8.583    1.25 | 11.67    0.63 
                2.500    3.76 | 5.583    8.15 | 8.667    1.25 | 11.75    0.63 
                2.583    3.76 | 5.667    8.15 | 8.750    1.25 | 11.83    0.63 
                2.667    3.76 | 5.750    8.15 | 8.833    1.25 | 11.92    0.63 
                2.750    3.76 | 5.833    8.15 | 8.917    1.25 | 12.00    0.63 
                2.833    3.76 | 5.917    8.15 | 9.000    1.25 | 12.08    0.63 
                2.917    3.76 | 6.000    8.15 | 9.083    1.25 | 12.17    0.63 
                3.000    3.76 | 6.083    8.15 | 9.167    1.25 | 12.25    0.63 
                3.083    3.76 | 6.167    8.15 | 9.250    1.25 | 
   
     Max.Eff.Inten.(mm/hr)=      28.84        20.66 
                over (min)        5.00        20.00 
     Storage Coeff.  (min)=       5.10 (ii)   18.37 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        20.00 
     Unit Hyd. peak  (cms)=       0.21         0.06 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.18         0.03          0.212 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.33           5.25 
     RUNOFF VOLUME    (mm)=      61.71        35.33          56.43 
     TOTAL RAINFALL   (mm)=      62.71        62.71          62.71 
     RUNOFF COEFFICIENT   =       0.98         0.56           0.90 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
  
-------------------- 
| ADD HYD  (  0066)| 
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V. 
--------------------         (ha)    (cms)    (hrs)     (mm) 
        ID1= 1 (  0067):     2.87   0.212     5.25    56.43 
      + ID2= 2 (  0069):    75.39   0.842     7.42    61.43 
        ==================================================== 
        ID = 3 (  0066):    78.26   0.875     7.25    61.25 
  
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0068)|     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   |   0.7862      0.6217 
                          0.0059     0.0677   |   0.9885      0.7196 
                          0.4183     0.4587   |   1.1496      0.7854 
                          0.6373     0.5653   |   1.3019      0.8658 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0066)     78.260      0.875      7.25      61.25 
   OUTFLOW: ID= 1 (  0068)     78.260      0.786      9.17      61.17 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 89.89 
                   TIME SHIFT OF PEAK FLOW         (min)=115.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.6217 
  

------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0083)|   Area    (ha)=  26.63 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      26.36         0.27 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     421.35        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    3.76 | 6.250    8.15 |  9.33    0.63 
                0.167    0.00 | 3.250    3.76 | 6.333    4.39 |  9.42    0.63 
                0.250    0.00 | 3.333   10.66 | 6.417    4.39 |  9.50    0.63 
                0.333    0.63 | 3.417   10.66 | 6.500    4.39 |  9.58    0.63 
                0.417    0.63 | 3.500   10.66 | 6.583    4.39 |  9.67    0.63 
                0.500    0.63 | 3.583   10.66 | 6.667    4.39 |  9.75    0.63 
                0.583    0.63 | 3.667   10.66 | 6.750    4.39 |  9.83    0.63 
                0.667    0.63 | 3.750   10.66 | 6.833    4.39 |  9.92    0.63 
                0.750    0.63 | 3.833   10.66 | 6.917    4.39 | 10.00    0.63 
                0.833    0.63 | 3.917   10.66 | 7.000    4.39 | 10.08    0.63 
                0.917    0.63 | 4.000   10.66 | 7.083    4.39 | 10.17    0.63 
                1.000    0.63 | 4.083   10.66 | 7.167    4.39 | 10.25    0.63 
                1.083    0.63 | 4.167   10.66 | 7.250    4.39 | 10.33    0.63 
                1.167    0.63 | 4.250   10.66 | 7.333    2.51 | 10.42    0.63 
                1.250    0.63 | 4.333   28.84 | 7.417    2.51 | 10.50    0.63 
                1.333    0.63 | 4.417   28.84 | 7.500    2.51 | 10.58    0.63 
                1.417    0.63 | 4.500   28.84 | 7.583    2.51 | 10.67    0.63 
                1.500    0.63 | 4.583   28.84 | 7.667    2.51 | 10.75    0.63 
                1.583    0.63 | 4.667   28.84 | 7.750    2.51 | 10.83    0.63 
                1.667    0.63 | 4.750   28.84 | 7.833    2.51 | 10.92    0.63 
                1.750    0.63 | 4.833   28.84 | 7.917    2.51 | 11.00    0.63 
                1.833    0.63 | 4.917   28.84 | 8.000    2.51 | 11.08    0.63 
                1.917    0.63 | 5.000   28.84 | 8.083    2.51 | 11.17    0.63 
                2.000    0.63 | 5.083   28.84 | 8.167    2.51 | 11.25    0.63 
                2.083    0.63 | 5.167   28.84 | 8.250    2.51 | 11.33    0.63 
                2.167    0.63 | 5.250   28.84 | 8.333    1.25 | 11.42    0.63 
                2.250    0.63 | 5.333    8.15 | 8.417    1.25 | 11.50    0.63 
                2.333    3.76 | 5.417    8.15 | 8.500    1.25 | 11.58    0.63 
                2.417    3.76 | 5.500    8.15 | 8.583    1.25 | 11.67    0.63 
                2.500    3.76 | 5.583    8.15 | 8.667    1.25 | 11.75    0.63 
                2.583    3.76 | 5.667    8.15 | 8.750    1.25 | 11.83    0.63 
                2.667    3.76 | 5.750    8.15 | 8.833    1.25 | 11.92    0.63 
                2.750    3.76 | 5.833    8.15 | 8.917    1.25 | 12.00    0.63 
                2.833    3.76 | 5.917    8.15 | 9.000    1.25 | 12.08    0.63 
                2.917    3.76 | 6.000    8.15 | 9.083    1.25 | 12.17    0.63 
                3.000    3.76 | 6.083    8.15 | 9.167    1.25 | 12.25    0.63 
                3.083    3.76 | 6.167    8.15 | 9.250    1.25 | 
   
     Max.Eff.Inten.(mm/hr)=      28.84        20.90 
                over (min)       10.00        15.00 
     Storage Coeff.  (min)=       9.96 (ii)   11.80 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        15.00 
     Unit Hyd. peak  (cms)=       0.11         0.09 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       2.11         0.01          2.122 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.25           5.25 
     RUNOFF VOLUME    (mm)=      61.71        35.33          61.45 
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     TOTAL RAINFALL   (mm)=      62.71        62.71          62.71 
     RUNOFF COEFFICIENT   =       0.98         0.56           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0084)|     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   |   0.4507      1.5442 
                          0.1903     0.7953   |   0.5255      1.7396 
                          0.2909     1.0533   |   0.5941      1.9538 
                          0.3582     1.2571   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0083)     26.630      2.122      5.25      61.45 
   OUTFLOW: ID= 1 (  0084)     26.630      0.328      7.00      61.41 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 15.47 
                   TIME SHIFT OF PEAK FLOW         (min)=105.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  1.1667 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0087)|   Area    (ha)=  10.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      10.72         0.11 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     268.70        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    3.76 | 6.250    8.15 |  9.33    0.63 
                0.167    0.00 | 3.250    3.76 | 6.333    4.39 |  9.42    0.63 
                0.250    0.00 | 3.333   10.66 | 6.417    4.39 |  9.50    0.63 
                0.333    0.63 | 3.417   10.66 | 6.500    4.39 |  9.58    0.63 
                0.417    0.63 | 3.500   10.66 | 6.583    4.39 |  9.67    0.63 
                0.500    0.63 | 3.583   10.66 | 6.667    4.39 |  9.75    0.63 
                0.583    0.63 | 3.667   10.66 | 6.750    4.39 |  9.83    0.63 
                0.667    0.63 | 3.750   10.66 | 6.833    4.39 |  9.92    0.63 
                0.750    0.63 | 3.833   10.66 | 6.917    4.39 | 10.00    0.63 
                0.833    0.63 | 3.917   10.66 | 7.000    4.39 | 10.08    0.63 
                0.917    0.63 | 4.000   10.66 | 7.083    4.39 | 10.17    0.63 
                1.000    0.63 | 4.083   10.66 | 7.167    4.39 | 10.25    0.63 
                1.083    0.63 | 4.167   10.66 | 7.250    4.39 | 10.33    0.63 
                1.167    0.63 | 4.250   10.66 | 7.333    2.51 | 10.42    0.63 
                1.250    0.63 | 4.333   28.84 | 7.417    2.51 | 10.50    0.63 
                1.333    0.63 | 4.417   28.84 | 7.500    2.51 | 10.58    0.63 
                1.417    0.63 | 4.500   28.84 | 7.583    2.51 | 10.67    0.63 

                1.500    0.63 | 4.583   28.84 | 7.667    2.51 | 10.75    0.63 
                1.583    0.63 | 4.667   28.84 | 7.750    2.51 | 10.83    0.63 
                1.667    0.63 | 4.750   28.84 | 7.833    2.51 | 10.92    0.63 
                1.750    0.63 | 4.833   28.84 | 7.917    2.51 | 11.00    0.63 
                1.833    0.63 | 4.917   28.84 | 8.000    2.51 | 11.08    0.63 
                1.917    0.63 | 5.000   28.84 | 8.083    2.51 | 11.17    0.63 
                2.000    0.63 | 5.083   28.84 | 8.167    2.51 | 11.25    0.63 
                2.083    0.63 | 5.167   28.84 | 8.250    2.51 | 11.33    0.63 
                2.167    0.63 | 5.250   28.84 | 8.333    1.25 | 11.42    0.63 
                2.250    0.63 | 5.333    8.15 | 8.417    1.25 | 11.50    0.63 
                2.333    3.76 | 5.417    8.15 | 8.500    1.25 | 11.58    0.63 
                2.417    3.76 | 5.500    8.15 | 8.583    1.25 | 11.67    0.63 
                2.500    3.76 | 5.583    8.15 | 8.667    1.25 | 11.75    0.63 
                2.583    3.76 | 5.667    8.15 | 8.750    1.25 | 11.83    0.63 
                2.667    3.76 | 5.750    8.15 | 8.833    1.25 | 11.92    0.63 
                2.750    3.76 | 5.833    8.15 | 8.917    1.25 | 12.00    0.63 
                2.833    3.76 | 5.917    8.15 | 9.000    1.25 | 12.08    0.63 
                2.917    3.76 | 6.000    8.15 | 9.083    1.25 | 12.17    0.63 
                3.000    3.76 | 6.083    8.15 | 9.167    1.25 | 12.25    0.63 
                3.083    3.76 | 6.167    8.15 | 9.250    1.25 | 
   
     Max.Eff.Inten.(mm/hr)=      28.84        20.90 
                over (min)       10.00        10.00 
     Storage Coeff.  (min)=       7.60 (ii)    9.45 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        10.00 
     Unit Hyd. peak  (cms)=       0.13         0.12 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.86         0.01          0.865 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.25           5.25 
     RUNOFF VOLUME    (mm)=      61.71        35.33          61.45 
     TOTAL RAINFALL   (mm)=      62.71        62.71          62.71 
     RUNOFF COEFFICIENT   =       0.98         0.56           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0088)|     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   |   0.1328      0.5210 
                          0.0223     0.2570   |   0.1673      0.6380 
                          0.0705     0.3460   |   0.1955      0.7180 
                          0.1081     0.4380   |   0.2207      0.8065 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0087)     10.830      0.865      5.25      61.45 
   OUTFLOW: ID= 1 (  0088)     10.830      0.125      7.33      61.18 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 14.44 
                   TIME SHIFT OF PEAK FLOW         (min)=125.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.4943 
  
------------------------------------------------------------------------------- 
================================================================================
=========================== 
   
       V    V   I    SSSSS  U   U    A    L              (v 6.2.2015) 
       V    V   I    SS     U   U   A A   L 
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        V  V    I     SS    U   U  AAAAA  L 
        V  V    I      SS   U   U  A   A  L 
         VV     I    SSSSS  UUUUU  A   A  LLLLL 
     
        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM 
       O   O    T      T    H   H   Y Y   MM MM  O   O 
       O   O    T      T    H   H    Y    M   M  O   O     
        OOO     T      T    H   H    Y    M   M   OOO 
Developed and Distributed by Smart City Water Inc 
Copyright 2007 - 2022 Smart City Water Inc 
All rights reserved. 
   
   
                   *****  D E T A I L E D   O U T P U T ***** 
 
 
  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                                                                   
  Output  filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\2f8ff4f1-ae39-441c-b695-9fbae92752c1\sc 
  Summary filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\2f8ff4f1-ae39-441c-b695-9fbae92752c1\sc 
 
 
DATE: 11-01-2024                           TIME: 01:43:05        
 
USER:                                                    
 
 
   
COMMENTS: ____________________________________________________________ 
 
   
--------------------------------------------------------------------------------
--------------------------- 
  ************************************************ 
  ** SIMULATION : 10-Year 4-Hour Chicago Caledo ** 
  ************************************************ 
   
-------------------- 
| CHICAGO STORM    |    IDF curve parameters: A=2221.000 
| Ptotal= 58.62 mm |                          B=  12.000 
--------------------                          C=   0.908 
                        used in:   INTENSITY =  A / (t + B)^C 
 
                        Duration of storm  =  4.00 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    2.39 |  1.00   37.17 |  2.00    8.06 |  3.00    3.05 
                 0.17    2.89 |  1.17  134.16 |  2.17    6.42 |  3.17    2.75 
                 0.33    3.65 |  1.33   50.03 |  2.33    5.30 |  3.33    2.50 
                 0.50    4.89 |  1.50   24.37 |  2.50    4.50 |  3.50    2.29 
                 0.67    7.23 |  1.67   15.14 |  2.67    3.89 |  3.67    2.11 
                 0.83   12.87 |  1.83   10.64 |  2.83    3.42 |  3.83    1.96 
   
   
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0001)|   Area    (ha)=  17.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      17.65         0.18 

     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     344.77        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.39 | 1.083   37.17 | 2.083    8.06 |  3.08    3.05 
                0.167    2.39 | 1.167   37.17 | 2.167    8.06 |  3.17    3.05 
                0.250    2.89 | 1.250  134.16 | 2.250    6.42 |  3.25    2.75 
                0.333    2.89 | 1.333  134.16 | 2.333    6.42 |  3.33    2.75 
                0.417    3.65 | 1.417   50.03 | 2.417    5.30 |  3.42    2.50 
                0.500    3.65 | 1.500   50.03 | 2.500    5.30 |  3.50    2.50 
                0.583    4.89 | 1.583   24.37 | 2.583    4.50 |  3.58    2.29 
                0.667    4.89 | 1.667   24.37 | 2.667    4.50 |  3.67    2.29 
                0.750    7.23 | 1.750   15.14 | 2.750    3.89 |  3.75    2.11 
                0.833    7.23 | 1.833   15.14 | 2.833    3.89 |  3.83    2.11 
                0.917   12.87 | 1.917   10.64 | 2.917    3.42 |  3.92    1.96 
                1.000   12.87 | 2.000   10.64 | 3.000    3.42 |  4.00    1.96 
   
     Max.Eff.Inten.(mm/hr)=     134.16        71.15 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       4.77 (ii)    5.77 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.22         0.15 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       5.97         0.03          5.998 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33 
     RUNOFF VOLUME    (mm)=      57.62        32.00          57.36 
     TOTAL RAINFALL   (mm)=      58.62        58.62          58.62 
     RUNOFF COEFFICIENT   =       0.98         0.55           0.98 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0004)|     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   |   0.2240      1.0750 
                          0.0369     0.4255   |   0.2610      1.2100 
                          0.0940     0.5850   |   0.2950      1.3580 
                          0.1450     0.7390   |   1.6700      2.1200 
                          0.1780     0.8770   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0001)     17.830      5.998      1.33      57.36 
   OUTFLOW: ID= 1 (  0004)     17.830      0.178      2.92      57.14 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  2.97 
                   TIME SHIFT OF PEAK FLOW         (min)= 95.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.8769 
  
------------------------------------------------------------------------------- 
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-------------------- 
| CALIB            | 
| STANDHYD (  0007)|   Area    (ha)=   0.66 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       0.65         0.01 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=      66.33        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.39 | 1.083   37.17 | 2.083    8.06 |  3.08    3.05 
                0.167    2.39 | 1.167   37.17 | 2.167    8.06 |  3.17    3.05 
                0.250    2.89 | 1.250  134.16 | 2.250    6.42 |  3.25    2.75 
                0.333    2.89 | 1.333  134.16 | 2.333    6.42 |  3.33    2.75 
                0.417    3.65 | 1.417   50.03 | 2.417    5.30 |  3.42    2.50 
                0.500    3.65 | 1.500   50.03 | 2.500    5.30 |  3.50    2.50 
                0.583    4.89 | 1.583   24.37 | 2.583    4.50 |  3.58    2.29 
                0.667    4.89 | 1.667   24.37 | 2.667    4.50 |  3.67    2.29 
                0.750    7.23 | 1.750   15.14 | 2.750    3.89 |  3.75    2.11 
                0.833    7.23 | 1.833   15.14 | 2.833    3.89 |  3.83    2.11 
                0.917   12.87 | 1.917   10.64 | 2.917    3.42 |  3.92    1.96 
                1.000   12.87 | 2.000   10.64 | 3.000    3.42 |  4.00    1.96 
   
     Max.Eff.Inten.(mm/hr)=     134.16        71.15 
                over (min)        5.00         5.00 
     Storage Coeff.  (min)=       1.78 (ii)    2.77 (ii) 
     Unit Hyd. Tpeak (min)=       5.00         5.00 
     Unit Hyd. peak  (cms)=       0.32         0.28 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.24         0.00          0.244 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33 
     RUNOFF VOLUME    (mm)=      57.62        32.00          57.36 
     TOTAL RAINFALL   (mm)=      58.62        58.62          58.62 
     RUNOFF COEFFICIENT   =       0.98         0.55           0.98 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0008)|     OVERFLOW IS OFF 
| IN= 2---> OUT= 1 | 
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 
                          0.0000     0.0000   |   0.0122      0.0301 
                          0.0011     0.0126   |   0.0154      0.0369 
                          0.0065     0.0195   |   0.0181      0.0415 
                          0.0100     0.0252   |   0.0204      0.0466 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0007)      0.660      0.244      1.33      57.36 
   OUTFLOW: ID= 1 (  0008)      0.660      0.012      2.25      52.94 

  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  5.00 
                   TIME SHIFT OF PEAK FLOW         (min)= 55.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0301 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0065)|   Area    (ha)=  75.39 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      74.64         0.75 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     708.94        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.39 | 1.083   37.17 | 2.083    8.06 |  3.08    3.05 
                0.167    2.39 | 1.167   37.17 | 2.167    8.06 |  3.17    3.05 
                0.250    2.89 | 1.250  134.16 | 2.250    6.42 |  3.25    2.75 
                0.333    2.89 | 1.333  134.16 | 2.333    6.42 |  3.33    2.75 
                0.417    3.65 | 1.417   50.03 | 2.417    5.30 |  3.42    2.50 
                0.500    3.65 | 1.500   50.03 | 2.500    5.30 |  3.50    2.50 
                0.583    4.89 | 1.583   24.37 | 2.583    4.50 |  3.58    2.29 
                0.667    4.89 | 1.667   24.37 | 2.667    4.50 |  3.67    2.29 
                0.750    7.23 | 1.750   15.14 | 2.750    3.89 |  3.75    2.11 
                0.833    7.23 | 1.833   15.14 | 2.833    3.89 |  3.83    2.11 
                0.917   12.87 | 1.917   10.64 | 2.917    3.42 |  3.92    1.96 
                1.000   12.87 | 2.000   10.64 | 3.000    3.42 |  4.00    1.96 
   
     Max.Eff.Inten.(mm/hr)=     134.16        71.15 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       7.36 (ii)    8.35 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.17         0.12 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=      22.30         0.11         22.381 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33 
     RUNOFF VOLUME    (mm)=      57.62        32.00          57.36 
     TOTAL RAINFALL   (mm)=      58.62        58.62          58.62 
     RUNOFF COEFFICIENT   =       0.98         0.55           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0069)|     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   |   1.1394      4.4340 
                          0.4823     2.3068   |   1.3243      4.9942 
                          0.7344     3.0305   |   1.5003      5.6083 
                          0.9063     3.6110   |   5.8130      9.4020 
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                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0065)     75.390     22.381      1.33      57.36 
   OUTFLOW: ID= 1 (  0069)     75.390      0.906      2.75      57.34 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  4.05 
                   TIME SHIFT OF PEAK FLOW         (min)= 85.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  3.6110 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0067)|   Area    (ha)=   2.87 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  80.00   Dir. Conn.(%)=  80.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       2.30         0.57 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     138.32        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.39 | 1.083   37.17 | 2.083    8.06 |  3.08    3.05 
                0.167    2.39 | 1.167   37.17 | 2.167    8.06 |  3.17    3.05 
                0.250    2.89 | 1.250  134.16 | 2.250    6.42 |  3.25    2.75 
                0.333    2.89 | 1.333  134.16 | 2.333    6.42 |  3.33    2.75 
                0.417    3.65 | 1.417   50.03 | 2.417    5.30 |  3.42    2.50 
                0.500    3.65 | 1.500   50.03 | 2.500    5.30 |  3.50    2.50 
                0.583    4.89 | 1.583   24.37 | 2.583    4.50 |  3.58    2.29 
                0.667    4.89 | 1.667   24.37 | 2.667    4.50 |  3.67    2.29 
                0.750    7.23 | 1.750   15.14 | 2.750    3.89 |  3.75    2.11 
                0.833    7.23 | 1.833   15.14 | 2.833    3.89 |  3.83    2.11 
                0.917   12.87 | 1.917   10.64 | 2.917    3.42 |  3.92    1.96 
                1.000   12.87 | 2.000   10.64 | 3.000    3.42 |  4.00    1.96 
   
     Max.Eff.Inten.(mm/hr)=     134.16        71.15 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       2.76 (ii)    6.36 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.28         0.15 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.84         0.09          0.913 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33 
     RUNOFF VOLUME    (mm)=      57.62        32.00          52.49 
     TOTAL RAINFALL   (mm)=      58.62        58.62          58.62 
     RUNOFF COEFFICIENT   =       0.98         0.55           0.90 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
  
-------------------- 
| ADD HYD  (  0066)| 

|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V. 
--------------------         (ha)    (cms)    (hrs)     (mm) 
        ID1= 1 (  0067):     2.87   0.913     1.33    52.49 
      + ID2= 2 (  0069):    75.39   0.906     2.75    57.34 
        ==================================================== 
        ID = 3 (  0066):    78.26   1.214     1.33    57.17 
  
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0068)|     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   |   0.7862      0.6217 
                          0.0059     0.0677   |   0.9885      0.7196 
                          0.4183     0.4587   |   1.1496      0.7854 
                          0.6373     0.5653   |   1.3019      0.8658 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0066)     78.260      1.214      1.33      57.17 
   OUTFLOW: ID= 1 (  0068)     78.260      0.782      5.08      57.10 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 64.41 
                   TIME SHIFT OF PEAK FLOW         (min)=225.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.6202 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0083)|   Area    (ha)=  26.63 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      26.36         0.27 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     421.35        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.39 | 1.083   37.17 | 2.083    8.06 |  3.08    3.05 
                0.167    2.39 | 1.167   37.17 | 2.167    8.06 |  3.17    3.05 
                0.250    2.89 | 1.250  134.16 | 2.250    6.42 |  3.25    2.75 
                0.333    2.89 | 1.333  134.16 | 2.333    6.42 |  3.33    2.75 
                0.417    3.65 | 1.417   50.03 | 2.417    5.30 |  3.42    2.50 
                0.500    3.65 | 1.500   50.03 | 2.500    5.30 |  3.50    2.50 
                0.583    4.89 | 1.583   24.37 | 2.583    4.50 |  3.58    2.29 
                0.667    4.89 | 1.667   24.37 | 2.667    4.50 |  3.67    2.29 
                0.750    7.23 | 1.750   15.14 | 2.750    3.89 |  3.75    2.11 
                0.833    7.23 | 1.833   15.14 | 2.833    3.89 |  3.83    2.11 
                0.917   12.87 | 1.917   10.64 | 2.917    3.42 |  3.92    1.96 
                1.000   12.87 | 2.000   10.64 | 3.000    3.42 |  4.00    1.96 
   
     Max.Eff.Inten.(mm/hr)=     134.16        71.15 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       5.38 (ii)    6.38 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.21         0.15 
                                                           *TOTALS* 
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     PEAK FLOW       (cms)=       8.67         0.04          8.706 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33 
     RUNOFF VOLUME    (mm)=      57.62        32.00          57.36 
     TOTAL RAINFALL   (mm)=      58.62        58.62          58.62 
     RUNOFF COEFFICIENT   =       0.98         0.55           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0084)|     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   |   0.4507      1.5442 
                          0.1903     0.7953   |   0.5255      1.7396 
                          0.2909     1.0533   |   0.5941      1.9538 
                          0.3582     1.2571   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0083)     26.630      8.706      1.33      57.36 
   OUTFLOW: ID= 1 (  0084)     26.630      0.358      2.58      57.32 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  4.11 
                   TIME SHIFT OF PEAK FLOW         (min)= 75.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  1.2572 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0087)|   Area    (ha)=  10.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      10.72         0.11 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     268.70        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.39 | 1.083   37.17 | 2.083    8.06 |  3.08    3.05 
                0.167    2.39 | 1.167   37.17 | 2.167    8.06 |  3.17    3.05 
                0.250    2.89 | 1.250  134.16 | 2.250    6.42 |  3.25    2.75 
                0.333    2.89 | 1.333  134.16 | 2.333    6.42 |  3.33    2.75 
                0.417    3.65 | 1.417   50.03 | 2.417    5.30 |  3.42    2.50 
                0.500    3.65 | 1.500   50.03 | 2.500    5.30 |  3.50    2.50 
                0.583    4.89 | 1.583   24.37 | 2.583    4.50 |  3.58    2.29 
                0.667    4.89 | 1.667   24.37 | 2.667    4.50 |  3.67    2.29 
                0.750    7.23 | 1.750   15.14 | 2.750    3.89 |  3.75    2.11 
                0.833    7.23 | 1.833   15.14 | 2.833    3.89 |  3.83    2.11 
                0.917   12.87 | 1.917   10.64 | 2.917    3.42 |  3.92    1.96 
                1.000   12.87 | 2.000   10.64 | 3.000    3.42 |  4.00    1.96 
   
     Max.Eff.Inten.(mm/hr)=     134.16        71.15 

                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       4.11 (ii)    5.11 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.24         0.16 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       3.74         0.02          3.752 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33 
     RUNOFF VOLUME    (mm)=      57.62        32.00          57.36 
     TOTAL RAINFALL   (mm)=      58.62        58.62          58.62 
     RUNOFF COEFFICIENT   =       0.98         0.55           0.98 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0088)|     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   |   0.1328      0.5210 
                          0.0223     0.2570   |   0.1673      0.6380 
                          0.0705     0.3460   |   0.1955      0.7180 
                          0.1081     0.4380   |   0.2207      0.8065 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0087)     10.830      3.752      1.33      57.36 
   OUTFLOW: ID= 1 (  0088)     10.830      0.133      2.67      57.09 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  3.53 
                   TIME SHIFT OF PEAK FLOW         (min)= 80.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.5204 
  
------------------------------------------------------------------------------- 
================================================================================
=========================== 
   
       V    V   I    SSSSS  U   U    A    L              (v 6.2.2015) 
       V    V   I    SS     U   U   A A   L 
        V  V    I     SS    U   U  AAAAA  L 
        V  V    I      SS   U   U  A   A  L 
         VV     I    SSSSS  UUUUU  A   A  LLLLL 
     
        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM 
       O   O    T      T    H   H   Y Y   MM MM  O   O 
       O   O    T      T    H   H    Y    M   M  O   O     
        OOO     T      T    H   H    Y    M   M   OOO 
Developed and Distributed by Smart City Water Inc 
Copyright 2007 - 2022 Smart City Water Inc 
All rights reserved. 
   
   
                   *****  D E T A I L E D   O U T P U T ***** 
 
 
  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                                                                   
  Output  filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\f138f647-096f-4b31-9edb-d68a58052bc3\sc 
  Summary filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\f138f647-096f-4b31-9edb-d68a58052bc3\sc 
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DATE: 11-01-2024                           TIME: 01:43:06        
 
USER:                                                    
 
 
   
COMMENTS: ____________________________________________________________ 
 
   
--------------------------------------------------------------------------------
--------------------------- 
  ************************************************ 
  ** SIMULATION : 10-Year 6-Hour AES            ** 
  ************************************************ 
   
   
-------------------- 
|    READ STORM    |    Filename: C:\Users\jghobrial\AppD                       
|                  |              ata\Local\Temp\                               
|                  |              d2defbb2-f1a2-40af-8868-8a16a628f8eb\214a92d3 
| Ptotal= 55.69 mm |    Comments: 10 Year 6 Hour AES (Bloor, TRCA)         
-------------------- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                 0.00    0.00 |  1.75   18.94 |  3.50    7.80 |  5.25    1.11 
                 0.25    1.11 |  2.00   18.94 |  3.75    4.46 |  5.50    1.11 
                 0.50    1.11 |  2.25   51.24 |  4.00    4.46 |  5.75    1.11 
                 0.75    1.11 |  2.50   51.24 |  4.25    2.23 |  6.00    1.11 
                 1.00    1.11 |  2.75   14.48 |  4.50    2.23 | 
                 1.25    6.68 |  3.00   14.48 |  4.75    1.11 | 
                 1.50    6.68 |  3.25    7.80 |  5.00    1.11 | 
   
------------------------------------------------------------------------------- 
 
-------------------- 
| CALIB            | 
| STANDHYD (  0001)|   Area    (ha)=  17.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      17.65         0.18 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     344.77        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    6.68 | 3.250   14.48 |  4.83    1.11 
                0.167    0.00 | 1.750    6.68 | 3.333    7.80 |  4.92    1.11 
                0.250    0.00 | 1.833   18.94 | 3.417    7.80 |  5.00    1.11 
                0.333    1.11 | 1.917   18.94 | 3.500    7.80 |  5.08    1.11 
                0.417    1.11 | 2.000   18.94 | 3.583    7.80 |  5.17    1.11 
                0.500    1.11 | 2.083   18.94 | 3.667    7.80 |  5.25    1.11 
                0.583    1.11 | 2.167   18.94 | 3.750    7.80 |  5.33    1.11 
                0.667    1.11 | 2.250   18.94 | 3.833    4.46 |  5.42    1.11 
                0.750    1.11 | 2.333   51.24 | 3.917    4.46 |  5.50    1.11 
                0.833    1.11 | 2.417   51.24 | 4.000    4.46 |  5.58    1.11 
                0.917    1.11 | 2.500   51.24 | 4.083    4.46 |  5.67    1.11 
                1.000    1.11 | 2.583   51.24 | 4.167    4.46 |  5.75    1.11 

                1.083    1.11 | 2.667   51.24 | 4.250    4.46 |  5.83    1.11 
                1.167    1.11 | 2.750   51.24 | 4.333    2.23 |  5.92    1.11 
                1.250    1.11 | 2.833   14.48 | 4.417    2.23 |  6.00    1.11 
                1.333    6.68 | 2.917   14.48 | 4.500    2.23 |  6.08    1.11 
                1.417    6.68 | 3.000   14.48 | 4.583    2.23 |  6.17    1.11 
                1.500    6.68 | 3.083   14.48 | 4.667    2.23 |  6.25    1.11 
                1.583    6.68 | 3.167   14.48 | 4.750    2.23 | 
   
     Max.Eff.Inten.(mm/hr)=      51.24        34.52 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       7.01 (ii)    8.48 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.17         0.12 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       2.49         0.02          2.506 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      54.69        29.66          54.44 
     TOTAL RAINFALL   (mm)=      55.69        55.69          55.69 
     RUNOFF COEFFICIENT   =       0.98         0.53           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0004)|     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   |   0.2240      1.0750 
                          0.0369     0.4255   |   0.2610      1.2100 
                          0.0940     0.5850   |   0.2950      1.3580 
                          0.1450     0.7390   |   1.6700      2.1200 
                          0.1780     0.8770   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0001)     17.830      2.506      2.75      54.44 
   OUTFLOW: ID= 1 (  0004)     17.830      0.165      4.33      54.21 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  6.60 
                   TIME SHIFT OF PEAK FLOW         (min)= 95.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.8238 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0007)|   Area    (ha)=   0.66 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       0.65         0.01 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=      66.33        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
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                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    6.68 | 3.250   14.48 |  4.83    1.11 
                0.167    0.00 | 1.750    6.68 | 3.333    7.80 |  4.92    1.11 
                0.250    0.00 | 1.833   18.94 | 3.417    7.80 |  5.00    1.11 
                0.333    1.11 | 1.917   18.94 | 3.500    7.80 |  5.08    1.11 
                0.417    1.11 | 2.000   18.94 | 3.583    7.80 |  5.17    1.11 
                0.500    1.11 | 2.083   18.94 | 3.667    7.80 |  5.25    1.11 
                0.583    1.11 | 2.167   18.94 | 3.750    7.80 |  5.33    1.11 
                0.667    1.11 | 2.250   18.94 | 3.833    4.46 |  5.42    1.11 
                0.750    1.11 | 2.333   51.24 | 3.917    4.46 |  5.50    1.11 
                0.833    1.11 | 2.417   51.24 | 4.000    4.46 |  5.58    1.11 
                0.917    1.11 | 2.500   51.24 | 4.083    4.46 |  5.67    1.11 
                1.000    1.11 | 2.583   51.24 | 4.167    4.46 |  5.75    1.11 
                1.083    1.11 | 2.667   51.24 | 4.250    4.46 |  5.83    1.11 
                1.167    1.11 | 2.750   51.24 | 4.333    2.23 |  5.92    1.11 
                1.250    1.11 | 2.833   14.48 | 4.417    2.23 |  6.00    1.11 
                1.333    6.68 | 2.917   14.48 | 4.500    2.23 |  6.08    1.11 
                1.417    6.68 | 3.000   14.48 | 4.583    2.23 |  6.17    1.11 
                1.500    6.68 | 3.083   14.48 | 4.667    2.23 |  6.25    1.11 
                1.583    6.68 | 3.167   14.48 | 4.750    2.23 | 
   
     Max.Eff.Inten.(mm/hr)=      51.24        34.52 
                over (min)        5.00         5.00 
     Storage Coeff.  (min)=       2.61 (ii)    4.08 (ii) 
     Unit Hyd. Tpeak (min)=       5.00         5.00 
     Unit Hyd. peak  (cms)=       0.29         0.24 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.09         0.00          0.094 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      54.69        29.66          54.44 
     TOTAL RAINFALL   (mm)=      55.69        55.69          55.69 
     RUNOFF COEFFICIENT   =       0.98         0.53           0.98 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0008)|     OVERFLOW IS OFF 
| IN= 2---> OUT= 1 | 
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 
                          0.0000     0.0000   |   0.0122      0.0301 
                          0.0011     0.0126   |   0.0154      0.0369 
                          0.0065     0.0195   |   0.0181      0.0415 
                          0.0100     0.0252   |   0.0204      0.0466 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0007)      0.660      0.094      2.75      54.44 
   OUTFLOW: ID= 1 (  0008)      0.660      0.011      3.83      50.03 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 11.96 
                   TIME SHIFT OF PEAK FLOW         (min)= 65.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0279 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0065)|   Area    (ha)=  75.39 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 

-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      74.64         0.75 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     708.94        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    6.68 | 3.250   14.48 |  4.83    1.11 
                0.167    0.00 | 1.750    6.68 | 3.333    7.80 |  4.92    1.11 
                0.250    0.00 | 1.833   18.94 | 3.417    7.80 |  5.00    1.11 
                0.333    1.11 | 1.917   18.94 | 3.500    7.80 |  5.08    1.11 
                0.417    1.11 | 2.000   18.94 | 3.583    7.80 |  5.17    1.11 
                0.500    1.11 | 2.083   18.94 | 3.667    7.80 |  5.25    1.11 
                0.583    1.11 | 2.167   18.94 | 3.750    7.80 |  5.33    1.11 
                0.667    1.11 | 2.250   18.94 | 3.833    4.46 |  5.42    1.11 
                0.750    1.11 | 2.333   51.24 | 3.917    4.46 |  5.50    1.11 
                0.833    1.11 | 2.417   51.24 | 4.000    4.46 |  5.58    1.11 
                0.917    1.11 | 2.500   51.24 | 4.083    4.46 |  5.67    1.11 
                1.000    1.11 | 2.583   51.24 | 4.167    4.46 |  5.75    1.11 
                1.083    1.11 | 2.667   51.24 | 4.250    4.46 |  5.83    1.11 
                1.167    1.11 | 2.750   51.24 | 4.333    2.23 |  5.92    1.11 
                1.250    1.11 | 2.833   14.48 | 4.417    2.23 |  6.00    1.11 
                1.333    6.68 | 2.917   14.48 | 4.500    2.23 |  6.08    1.11 
                1.417    6.68 | 3.000   14.48 | 4.583    2.23 |  6.17    1.11 
                1.500    6.68 | 3.083   14.48 | 4.667    2.23 |  6.25    1.11 
                1.583    6.68 | 3.167   14.48 | 4.750    2.23 | 
   
     Max.Eff.Inten.(mm/hr)=      51.24        34.52 
                over (min)       10.00        15.00 
     Storage Coeff.  (min)=      10.81 (ii)   12.28 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        15.00 
     Unit Hyd. peak  (cms)=       0.11         0.09 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=      10.05         0.06         10.106 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.83           2.75 
     RUNOFF VOLUME    (mm)=      54.69        29.66          54.44 
     TOTAL RAINFALL   (mm)=      55.69        55.69          55.69 
     RUNOFF COEFFICIENT   =       0.98         0.53           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0069)|     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   |   1.1394      4.4340 
                          0.4823     2.3068   |   1.3243      4.9942 
                          0.7344     3.0305   |   1.5003      5.6083 
                          0.9063     3.6110   |   5.8130      9.4020 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
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   INFLOW : ID= 2 (  0065)     75.390     10.106      2.75      54.44 
   OUTFLOW: ID= 1 (  0069)     75.390      0.833      4.33      54.42 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  8.24 
                   TIME SHIFT OF PEAK FLOW         (min)= 95.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  3.3643 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0067)|   Area    (ha)=   2.87 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  80.00   Dir. Conn.(%)=  80.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       2.30         0.57 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     138.32        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    6.68 | 3.250   14.48 |  4.83    1.11 
                0.167    0.00 | 1.750    6.68 | 3.333    7.80 |  4.92    1.11 
                0.250    0.00 | 1.833   18.94 | 3.417    7.80 |  5.00    1.11 
                0.333    1.11 | 1.917   18.94 | 3.500    7.80 |  5.08    1.11 
                0.417    1.11 | 2.000   18.94 | 3.583    7.80 |  5.17    1.11 
                0.500    1.11 | 2.083   18.94 | 3.667    7.80 |  5.25    1.11 
                0.583    1.11 | 2.167   18.94 | 3.750    7.80 |  5.33    1.11 
                0.667    1.11 | 2.250   18.94 | 3.833    4.46 |  5.42    1.11 
                0.750    1.11 | 2.333   51.24 | 3.917    4.46 |  5.50    1.11 
                0.833    1.11 | 2.417   51.24 | 4.000    4.46 |  5.58    1.11 
                0.917    1.11 | 2.500   51.24 | 4.083    4.46 |  5.67    1.11 
                1.000    1.11 | 2.583   51.24 | 4.167    4.46 |  5.75    1.11 
                1.083    1.11 | 2.667   51.24 | 4.250    4.46 |  5.83    1.11 
                1.167    1.11 | 2.750   51.24 | 4.333    2.23 |  5.92    1.11 
                1.250    1.11 | 2.833   14.48 | 4.417    2.23 |  6.00    1.11 
                1.333    6.68 | 2.917   14.48 | 4.500    2.23 |  6.08    1.11 
                1.417    6.68 | 3.000   14.48 | 4.583    2.23 |  6.17    1.11 
                1.500    6.68 | 3.083   14.48 | 4.667    2.23 |  6.25    1.11 
                1.583    6.68 | 3.167   14.48 | 4.750    2.23 | 
   
     Max.Eff.Inten.(mm/hr)=      51.24        33.51 
                over (min)        5.00        15.00 
     Storage Coeff.  (min)=       4.06 (ii)   14.99 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        15.00 
     Unit Hyd. peak  (cms)=       0.24         0.08 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.33         0.04          0.366 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.83           2.75 
     RUNOFF VOLUME    (mm)=      54.69        29.66          49.68 
     TOTAL RAINFALL   (mm)=      55.69        55.69          55.69 
     RUNOFF COEFFICIENT   =       0.98         0.53           0.89 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  

------------------------------------------------------------------------------- 
  
-------------------- 
| ADD HYD  (  0066)| 
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V. 
--------------------         (ha)    (cms)    (hrs)     (mm) 
        ID1= 1 (  0067):     2.87   0.366     2.75    49.68 
      + ID2= 2 (  0069):    75.39   0.833     4.33    54.42 
        ==================================================== 
        ID = 3 (  0066):    78.26   0.869     3.75    54.25 
  
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0068)|     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   |   0.7862      0.6217 
                          0.0059     0.0677   |   0.9885      0.7196 
                          0.4183     0.4587   |   1.1496      0.7854 
                          0.6373     0.5653   |   1.3019      0.8658 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0066)     78.260      0.869      3.75      54.25 
   OUTFLOW: ID= 1 (  0068)     78.260      0.720      6.58      54.19 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 82.85 
                   TIME SHIFT OF PEAK FLOW         (min)=170.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.5965 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0083)|   Area    (ha)=  26.63 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      26.36         0.27 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     421.35        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    6.68 | 3.250   14.48 |  4.83    1.11 
                0.167    0.00 | 1.750    6.68 | 3.333    7.80 |  4.92    1.11 
                0.250    0.00 | 1.833   18.94 | 3.417    7.80 |  5.00    1.11 
                0.333    1.11 | 1.917   18.94 | 3.500    7.80 |  5.08    1.11 
                0.417    1.11 | 2.000   18.94 | 3.583    7.80 |  5.17    1.11 
                0.500    1.11 | 2.083   18.94 | 3.667    7.80 |  5.25    1.11 
                0.583    1.11 | 2.167   18.94 | 3.750    7.80 |  5.33    1.11 
                0.667    1.11 | 2.250   18.94 | 3.833    4.46 |  5.42    1.11 
                0.750    1.11 | 2.333   51.24 | 3.917    4.46 |  5.50    1.11 
                0.833    1.11 | 2.417   51.24 | 4.000    4.46 |  5.58    1.11 
                0.917    1.11 | 2.500   51.24 | 4.083    4.46 |  5.67    1.11 
                1.000    1.11 | 2.583   51.24 | 4.167    4.46 |  5.75    1.11 
                1.083    1.11 | 2.667   51.24 | 4.250    4.46 |  5.83    1.11 
                1.167    1.11 | 2.750   51.24 | 4.333    2.23 |  5.92    1.11 
                1.250    1.11 | 2.833   14.48 | 4.417    2.23 |  6.00    1.11 
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                1.333    6.68 | 2.917   14.48 | 4.500    2.23 |  6.08    1.11 
                1.417    6.68 | 3.000   14.48 | 4.583    2.23 |  6.17    1.11 
                1.500    6.68 | 3.083   14.48 | 4.667    2.23 |  6.25    1.11 
                1.583    6.68 | 3.167   14.48 | 4.750    2.23 | 
   
     Max.Eff.Inten.(mm/hr)=      51.24        34.52 
                over (min)       10.00        10.00 
     Storage Coeff.  (min)=       7.91 (ii)    9.38 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        10.00 
     Unit Hyd. peak  (cms)=       0.13         0.12 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       3.67         0.02          3.693 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      54.69        29.66          54.44 
     TOTAL RAINFALL   (mm)=      55.69        55.69          55.69 
     RUNOFF COEFFICIENT   =       0.98         0.53           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0084)|     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   |   0.4507      1.5442 
                          0.1903     0.7953   |   0.5255      1.7396 
                          0.2909     1.0533   |   0.5941      1.9538 
                          0.3582     1.2571   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0083)     26.630      3.693      2.75      54.44 
   OUTFLOW: ID= 1 (  0084)     26.630      0.328      4.25      54.40 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  8.89 
                   TIME SHIFT OF PEAK FLOW         (min)= 90.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  1.1669 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0087)|   Area    (ha)=  10.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      10.72         0.11 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     268.70        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    6.68 | 3.250   14.48 |  4.83    1.11 
                0.167    0.00 | 1.750    6.68 | 3.333    7.80 |  4.92    1.11 
                0.250    0.00 | 1.833   18.94 | 3.417    7.80 |  5.00    1.11 

                0.333    1.11 | 1.917   18.94 | 3.500    7.80 |  5.08    1.11 
                0.417    1.11 | 2.000   18.94 | 3.583    7.80 |  5.17    1.11 
                0.500    1.11 | 2.083   18.94 | 3.667    7.80 |  5.25    1.11 
                0.583    1.11 | 2.167   18.94 | 3.750    7.80 |  5.33    1.11 
                0.667    1.11 | 2.250   18.94 | 3.833    4.46 |  5.42    1.11 
                0.750    1.11 | 2.333   51.24 | 3.917    4.46 |  5.50    1.11 
                0.833    1.11 | 2.417   51.24 | 4.000    4.46 |  5.58    1.11 
                0.917    1.11 | 2.500   51.24 | 4.083    4.46 |  5.67    1.11 
                1.000    1.11 | 2.583   51.24 | 4.167    4.46 |  5.75    1.11 
                1.083    1.11 | 2.667   51.24 | 4.250    4.46 |  5.83    1.11 
                1.167    1.11 | 2.750   51.24 | 4.333    2.23 |  5.92    1.11 
                1.250    1.11 | 2.833   14.48 | 4.417    2.23 |  6.00    1.11 
                1.333    6.68 | 2.917   14.48 | 4.500    2.23 |  6.08    1.11 
                1.417    6.68 | 3.000   14.48 | 4.583    2.23 |  6.17    1.11 
                1.500    6.68 | 3.083   14.48 | 4.667    2.23 |  6.25    1.11 
                1.583    6.68 | 3.167   14.48 | 4.750    2.23 | 
   
     Max.Eff.Inten.(mm/hr)=      51.24        34.52 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       6.04 (ii)    7.51 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.19         0.13 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       1.52         0.01          1.529 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      54.69        29.66          54.44 
     TOTAL RAINFALL   (mm)=      55.69        55.69          55.69 
     RUNOFF COEFFICIENT   =       0.98         0.53           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0088)|     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   |   0.1328      0.5210 
                          0.0223     0.2570   |   0.1673      0.6380 
                          0.0705     0.3460   |   0.1955      0.7180 
                          0.1081     0.4380   |   0.2207      0.8065 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0087)     10.830      1.529      2.75      54.44 
   OUTFLOW: ID= 1 (  0088)     10.830      0.123      4.25      54.17 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  8.03 
                   TIME SHIFT OF PEAK FLOW         (min)= 90.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.4876 
  
------------------------------------------------------------------------------- 
================================================================================
=========================== 
   
       V    V   I    SSSSS  U   U    A    L              (v 6.2.2015) 
       V    V   I    SS     U   U   A A   L 
        V  V    I     SS    U   U  AAAAA  L 
        V  V    I      SS   U   U  A   A  L 
         VV     I    SSSSS  UUUUU  A   A  LLLLL 
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        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM 
       O   O    T      T    H   H   Y Y   MM MM  O   O 
       O   O    T      T    H   H    Y    M   M  O   O     
        OOO     T      T    H   H    Y    M   M   OOO 
Developed and Distributed by Smart City Water Inc 
Copyright 2007 - 2022 Smart City Water Inc 
All rights reserved. 
   
   
                   *****  D E T A I L E D   O U T P U T ***** 
 
 
  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                                                                   
  Output  filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\b12b60af-028f-44a9-ba7e-6dc362cfdb47\sc 
  Summary filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\b12b60af-028f-44a9-ba7e-6dc362cfdb47\sc 
 
 
DATE: 11-01-2024                           TIME: 01:43:06        
 
USER:                                                    
 
 
   
COMMENTS: ____________________________________________________________ 
 
   
--------------------------------------------------------------------------------
--------------------------- 
  ************************************************ 
  ** SIMULATION : 25-Year 12-Hour AES           ** 
  ************************************************ 
   
   
-------------------- 
|    READ STORM    |    Filename: C:\Users\jghobrial\AppD                       
|                  |              ata\Local\Temp\                               
|                  |              d2defbb2-f1a2-40af-8868-8a16a628f8eb\bacea332 
| Ptotal= 73.10 mm |    Comments: 25 Year 12 Hour AES (Bloor, TRCA)        
-------------------- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                 0.00    0.00 |  3.25   12.43 |  6.50    5.12 |  9.75    0.73 
                 0.25    0.73 |  3.50   12.43 |  6.75    5.12 | 10.00    0.73 
                 0.50    0.73 |  3.75   12.43 |  7.00    5.12 | 10.25    0.73 
                 0.75    0.73 |  4.00   12.43 |  7.25    2.92 | 10.50    0.73 
                 1.00    0.73 |  4.25   33.63 |  7.50    2.92 | 10.75    0.73 
                 1.25    0.73 |  4.50   33.63 |  7.75    2.92 | 11.00    0.73 
                 1.50    0.73 |  4.75   33.63 |  8.00    2.92 | 11.25    0.73 
                 1.75    0.73 |  5.00   33.63 |  8.25    1.46 | 11.50    0.73 
                 2.00    0.73 |  5.25    9.50 |  8.50    1.46 | 11.75    0.73 
                 2.25    4.39 |  5.50    9.50 |  8.75    1.46 | 12.00    0.73 
                 2.50    4.39 |  5.75    9.50 |  9.00    1.46 | 
                 2.75    4.39 |  6.00    9.50 |  9.25    0.73 | 
                 3.00    4.39 |  6.25    5.12 |  9.50    0.73 | 
   
------------------------------------------------------------------------------- 
 
-------------------- 
| CALIB            | 
| STANDHYD (  0001)|   Area    (ha)=  17.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      17.65         0.18 

     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     344.77        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    4.39 | 6.250    9.50 |  9.33    0.73 
                0.167    0.00 | 3.250    4.39 | 6.333    5.12 |  9.42    0.73 
                0.250    0.00 | 3.333   12.43 | 6.417    5.12 |  9.50    0.73 
                0.333    0.73 | 3.417   12.43 | 6.500    5.12 |  9.58    0.73 
                0.417    0.73 | 3.500   12.43 | 6.583    5.12 |  9.67    0.73 
                0.500    0.73 | 3.583   12.43 | 6.667    5.12 |  9.75    0.73 
                0.583    0.73 | 3.667   12.43 | 6.750    5.12 |  9.83    0.73 
                0.667    0.73 | 3.750   12.43 | 6.833    5.12 |  9.92    0.73 
                0.750    0.73 | 3.833   12.43 | 6.917    5.12 | 10.00    0.73 
                0.833    0.73 | 3.917   12.43 | 7.000    5.12 | 10.08    0.73 
                0.917    0.73 | 4.000   12.43 | 7.083    5.12 | 10.17    0.73 
                1.000    0.73 | 4.083   12.43 | 7.167    5.12 | 10.25    0.73 
                1.083    0.73 | 4.167   12.43 | 7.250    5.12 | 10.33    0.73 
                1.167    0.73 | 4.250   12.43 | 7.333    2.92 | 10.42    0.73 
                1.250    0.73 | 4.333   33.63 | 7.417    2.92 | 10.50    0.73 
                1.333    0.73 | 4.417   33.63 | 7.500    2.92 | 10.58    0.73 
                1.417    0.73 | 4.500   33.63 | 7.583    2.92 | 10.67    0.73 
                1.500    0.73 | 4.583   33.63 | 7.667    2.92 | 10.75    0.73 
                1.583    0.73 | 4.667   33.63 | 7.750    2.92 | 10.83    0.73 
                1.667    0.73 | 4.750   33.63 | 7.833    2.92 | 10.92    0.73 
                1.750    0.73 | 4.833   33.63 | 7.917    2.92 | 11.00    0.73 
                1.833    0.73 | 4.917   33.63 | 8.000    2.92 | 11.08    0.73 
                1.917    0.73 | 5.000   33.63 | 8.083    2.92 | 11.17    0.73 
                2.000    0.73 | 5.083   33.63 | 8.167    2.92 | 11.25    0.73 
                2.083    0.73 | 5.167   33.63 | 8.250    2.92 | 11.33    0.73 
                2.167    0.73 | 5.250   33.63 | 8.333    1.46 | 11.42    0.73 
                2.250    0.73 | 5.333    9.50 | 8.417    1.46 | 11.50    0.73 
                2.333    4.39 | 5.417    9.50 | 8.500    1.46 | 11.58    0.73 
                2.417    4.39 | 5.500    9.50 | 8.583    1.46 | 11.67    0.73 
                2.500    4.39 | 5.583    9.50 | 8.667    1.46 | 11.75    0.73 
                2.583    4.39 | 5.667    9.50 | 8.750    1.46 | 11.83    0.73 
                2.667    4.39 | 5.750    9.50 | 8.833    1.46 | 11.92    0.73 
                2.750    4.39 | 5.833    9.50 | 8.917    1.46 | 12.00    0.73 
                2.833    4.39 | 5.917    9.50 | 9.000    1.46 | 12.08    0.73 
                2.917    4.39 | 6.000    9.50 | 9.083    1.46 | 12.17    0.73 
                3.000    4.39 | 6.083    9.50 | 9.167    1.46 | 12.25    0.73 
                3.083    4.39 | 6.167    9.50 | 9.250    1.46 | 
   
     Max.Eff.Inten.(mm/hr)=      33.63        25.71 
                over (min)       10.00        15.00 
     Storage Coeff.  (min)=       8.30 (ii)   10.04 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        15.00 
     Unit Hyd. peak  (cms)=       0.13         0.10 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       1.65         0.01          1.660 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.25           5.25 
     RUNOFF VOLUME    (mm)=      72.10        44.03          71.82 
     TOTAL RAINFALL   (mm)=      73.10        73.10          73.10 
     RUNOFF COEFFICIENT   =       0.99         0.60           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
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     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0004)|     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   |   0.2240      1.0750 
                          0.0369     0.4255   |   0.2610      1.2100 
                          0.0940     0.5850   |   0.2950      1.3580 
                          0.1450     0.7390   |   1.6700      2.1200 
                          0.1780     0.8770   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0001)     17.830      1.660      5.25      71.82 
   OUTFLOW: ID= 1 (  0004)     17.830      0.202      7.42      71.54 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 12.18 
                   TIME SHIFT OF PEAK FLOW         (min)=130.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.9811 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0007)|   Area    (ha)=   0.66 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       0.65         0.01 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=      66.33        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    4.39 | 6.250    9.50 |  9.33    0.73 
                0.167    0.00 | 3.250    4.39 | 6.333    5.12 |  9.42    0.73 
                0.250    0.00 | 3.333   12.43 | 6.417    5.12 |  9.50    0.73 
                0.333    0.73 | 3.417   12.43 | 6.500    5.12 |  9.58    0.73 
                0.417    0.73 | 3.500   12.43 | 6.583    5.12 |  9.67    0.73 
                0.500    0.73 | 3.583   12.43 | 6.667    5.12 |  9.75    0.73 
                0.583    0.73 | 3.667   12.43 | 6.750    5.12 |  9.83    0.73 
                0.667    0.73 | 3.750   12.43 | 6.833    5.12 |  9.92    0.73 
                0.750    0.73 | 3.833   12.43 | 6.917    5.12 | 10.00    0.73 
                0.833    0.73 | 3.917   12.43 | 7.000    5.12 | 10.08    0.73 
                0.917    0.73 | 4.000   12.43 | 7.083    5.12 | 10.17    0.73 
                1.000    0.73 | 4.083   12.43 | 7.167    5.12 | 10.25    0.73 
                1.083    0.73 | 4.167   12.43 | 7.250    5.12 | 10.33    0.73 
                1.167    0.73 | 4.250   12.43 | 7.333    2.92 | 10.42    0.73 
                1.250    0.73 | 4.333   33.63 | 7.417    2.92 | 10.50    0.73 
                1.333    0.73 | 4.417   33.63 | 7.500    2.92 | 10.58    0.73 
                1.417    0.73 | 4.500   33.63 | 7.583    2.92 | 10.67    0.73 
                1.500    0.73 | 4.583   33.63 | 7.667    2.92 | 10.75    0.73 
                1.583    0.73 | 4.667   33.63 | 7.750    2.92 | 10.83    0.73 
                1.667    0.73 | 4.750   33.63 | 7.833    2.92 | 10.92    0.73 
                1.750    0.73 | 4.833   33.63 | 7.917    2.92 | 11.00    0.73 
                1.833    0.73 | 4.917   33.63 | 8.000    2.92 | 11.08    0.73 
                1.917    0.73 | 5.000   33.63 | 8.083    2.92 | 11.17    0.73 
                2.000    0.73 | 5.083   33.63 | 8.167    2.92 | 11.25    0.73 

                2.083    0.73 | 5.167   33.63 | 8.250    2.92 | 11.33    0.73 
                2.167    0.73 | 5.250   33.63 | 8.333    1.46 | 11.42    0.73 
                2.250    0.73 | 5.333    9.50 | 8.417    1.46 | 11.50    0.73 
                2.333    4.39 | 5.417    9.50 | 8.500    1.46 | 11.58    0.73 
                2.417    4.39 | 5.500    9.50 | 8.583    1.46 | 11.67    0.73 
                2.500    4.39 | 5.583    9.50 | 8.667    1.46 | 11.75    0.73 
                2.583    4.39 | 5.667    9.50 | 8.750    1.46 | 11.83    0.73 
                2.667    4.39 | 5.750    9.50 | 8.833    1.46 | 11.92    0.73 
                2.750    4.39 | 5.833    9.50 | 8.917    1.46 | 12.00    0.73 
                2.833    4.39 | 5.917    9.50 | 9.000    1.46 | 12.08    0.73 
                2.917    4.39 | 6.000    9.50 | 9.083    1.46 | 12.17    0.73 
                3.000    4.39 | 6.083    9.50 | 9.167    1.46 | 12.25    0.73 
                3.083    4.39 | 6.167    9.50 | 9.250    1.46 | 
   
     Max.Eff.Inten.(mm/hr)=      33.63        25.71 
                over (min)        5.00         5.00 
     Storage Coeff.  (min)=       3.09 (ii)    4.82 (ii) 
     Unit Hyd. Tpeak (min)=       5.00         5.00 
     Unit Hyd. peak  (cms)=       0.27         0.22 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.06         0.00          0.062 (iii) 
     TIME TO PEAK    (hrs)=       5.08         5.25           5.25 
     RUNOFF VOLUME    (mm)=      72.10        44.03          71.82 
     TOTAL RAINFALL   (mm)=      73.10        73.10          73.10 
     RUNOFF COEFFICIENT   =       0.99         0.60           0.98 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0008)|     OVERFLOW IS OFF 
| IN= 2---> OUT= 1 | 
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 
                          0.0000     0.0000   |   0.0122      0.0301 
                          0.0011     0.0126   |   0.0154      0.0369 
                          0.0065     0.0195   |   0.0181      0.0415 
                          0.0100     0.0252   |   0.0204      0.0466 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0007)      0.660      0.062      5.25      71.82 
   OUTFLOW: ID= 1 (  0008)      0.660      0.013      6.33      67.41 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 21.45 
                   TIME SHIFT OF PEAK FLOW         (min)= 65.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0322 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0065)|   Area    (ha)=  75.39 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      74.64         0.75 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     708.94        40.00 
     Mannings n           =      0.013        0.250 
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         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    0.00 | 3.167    4.39 | 6.250    9.50 |  9.33    0.73 
                0.167    0.00 | 3.250    4.39 | 6.333    5.12 |  9.42    0.73 
                0.250    0.00 | 3.333   12.43 | 6.417    5.12 |  9.50    0.73 
                0.333    0.73 | 3.417   12.43 | 6.500    5.12 |  9.58    0.73 
                0.417    0.73 | 3.500   12.43 | 6.583    5.12 |  9.67    0.73 
                0.500    0.73 | 3.583   12.43 | 6.667    5.12 |  9.75    0.73 
                0.583    0.73 | 3.667   12.43 | 6.750    5.12 |  9.83    0.73 
                0.667    0.73 | 3.750   12.43 | 6.833    5.12 |  9.92    0.73 
                0.750    0.73 | 3.833   12.43 | 6.917    5.12 | 10.00    0.73 
                0.833    0.73 | 3.917   12.43 | 7.000    5.12 | 10.08    0.73 
                0.917    0.73 | 4.000   12.43 | 7.083    5.12 | 10.17    0.73 
                1.000    0.73 | 4.083   12.43 | 7.167    5.12 | 10.25    0.73 
                1.083    0.73 | 4.167   12.43 | 7.250    5.12 | 10.33    0.73 
                1.167    0.73 | 4.250   12.43 | 7.333    2.92 | 10.42    0.73 
                1.250    0.73 | 4.333   33.63 | 7.417    2.92 | 10.50    0.73 
                1.333    0.73 | 4.417   33.63 | 7.500    2.92 | 10.58    0.73 
                1.417    0.73 | 4.500   33.63 | 7.583    2.92 | 10.67    0.73 
                1.500    0.73 | 4.583   33.63 | 7.667    2.92 | 10.75    0.73 
                1.583    0.73 | 4.667   33.63 | 7.750    2.92 | 10.83    0.73 
                1.667    0.73 | 4.750   33.63 | 7.833    2.92 | 10.92    0.73 
                1.750    0.73 | 4.833   33.63 | 7.917    2.92 | 11.00    0.73 
                1.833    0.73 | 4.917   33.63 | 8.000    2.92 | 11.08    0.73 
                1.917    0.73 | 5.000   33.63 | 8.083    2.92 | 11.17    0.73 
                2.000    0.73 | 5.083   33.63 | 8.167    2.92 | 11.25    0.73 
                2.083    0.73 | 5.167   33.63 | 8.250    2.92 | 11.33    0.73 
                2.167    0.73 | 5.250   33.63 | 8.333    1.46 | 11.42    0.73 
                2.250    0.73 | 5.333    9.50 | 8.417    1.46 | 11.50    0.73 
                2.333    4.39 | 5.417    9.50 | 8.500    1.46 | 11.58    0.73 
                2.417    4.39 | 5.500    9.50 | 8.583    1.46 | 11.67    0.73 
                2.500    4.39 | 5.583    9.50 | 8.667    1.46 | 11.75    0.73 
                2.583    4.39 | 5.667    9.50 | 8.750    1.46 | 11.83    0.73 
                2.667    4.39 | 5.750    9.50 | 8.833    1.46 | 11.92    0.73 
                2.750    4.39 | 5.833    9.50 | 8.917    1.46 | 12.00    0.73 
                2.833    4.39 | 5.917    9.50 | 9.000    1.46 | 12.08    0.73 
                2.917    4.39 | 6.000    9.50 | 9.083    1.46 | 12.17    0.73 
                3.000    4.39 | 6.083    9.50 | 9.167    1.46 | 12.25    0.73 
                3.083    4.39 | 6.167    9.50 | 9.250    1.46 | 
   
     Max.Eff.Inten.(mm/hr)=      33.63        25.71 
                over (min)       15.00        15.00 
     Storage Coeff.  (min)=      12.79 (ii)   14.53 (ii) 
     Unit Hyd. Tpeak (min)=      15.00        15.00 
     Unit Hyd. peak  (cms)=       0.08         0.08 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       6.91         0.05          6.955 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.25           5.25 
     RUNOFF VOLUME    (mm)=      72.10        44.03          71.82 
     TOTAL RAINFALL   (mm)=      73.10        73.10          73.10 
     RUNOFF COEFFICIENT   =       0.99         0.60           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 

| RESERVOIR(  0069)|     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   |   1.1394      4.4340 
                          0.4823     2.3068   |   1.3243      4.9942 
                          0.7344     3.0305   |   1.5003      5.6083 
                          0.9063     3.6110   |   5.8130      9.4020 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0065)     75.390      6.955      5.25      71.82 
   OUTFLOW: ID= 1 (  0069)     75.390      1.001      7.42      71.80 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 14.39 
                   TIME SHIFT OF PEAK FLOW         (min)=130.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  3.9445 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0067)|   Area    (ha)=   2.87 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  80.00   Dir. Conn.(%)=  80.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       2.30         0.57 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     138.32        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    4.39 | 6.250    9.50 |  9.33    0.73 
                0.167    0.00 | 3.250    4.39 | 6.333    5.12 |  9.42    0.73 
                0.250    0.00 | 3.333   12.43 | 6.417    5.12 |  9.50    0.73 
                0.333    0.73 | 3.417   12.43 | 6.500    5.12 |  9.58    0.73 
                0.417    0.73 | 3.500   12.43 | 6.583    5.12 |  9.67    0.73 
                0.500    0.73 | 3.583   12.43 | 6.667    5.12 |  9.75    0.73 
                0.583    0.73 | 3.667   12.43 | 6.750    5.12 |  9.83    0.73 
                0.667    0.73 | 3.750   12.43 | 6.833    5.12 |  9.92    0.73 
                0.750    0.73 | 3.833   12.43 | 6.917    5.12 | 10.00    0.73 
                0.833    0.73 | 3.917   12.43 | 7.000    5.12 | 10.08    0.73 
                0.917    0.73 | 4.000   12.43 | 7.083    5.12 | 10.17    0.73 
                1.000    0.73 | 4.083   12.43 | 7.167    5.12 | 10.25    0.73 
                1.083    0.73 | 4.167   12.43 | 7.250    5.12 | 10.33    0.73 
                1.167    0.73 | 4.250   12.43 | 7.333    2.92 | 10.42    0.73 
                1.250    0.73 | 4.333   33.63 | 7.417    2.92 | 10.50    0.73 
                1.333    0.73 | 4.417   33.63 | 7.500    2.92 | 10.58    0.73 
                1.417    0.73 | 4.500   33.63 | 7.583    2.92 | 10.67    0.73 
                1.500    0.73 | 4.583   33.63 | 7.667    2.92 | 10.75    0.73 
                1.583    0.73 | 4.667   33.63 | 7.750    2.92 | 10.83    0.73 
                1.667    0.73 | 4.750   33.63 | 7.833    2.92 | 10.92    0.73 
                1.750    0.73 | 4.833   33.63 | 7.917    2.92 | 11.00    0.73 
                1.833    0.73 | 4.917   33.63 | 8.000    2.92 | 11.08    0.73 
                1.917    0.73 | 5.000   33.63 | 8.083    2.92 | 11.17    0.73 
                2.000    0.73 | 5.083   33.63 | 8.167    2.92 | 11.25    0.73 
                2.083    0.73 | 5.167   33.63 | 8.250    2.92 | 11.33    0.73 
                2.167    0.73 | 5.250   33.63 | 8.333    1.46 | 11.42    0.73 
                2.250    0.73 | 5.333    9.50 | 8.417    1.46 | 11.50    0.73 
                2.333    4.39 | 5.417    9.50 | 8.500    1.46 | 11.58    0.73 
                2.417    4.39 | 5.500    9.50 | 8.583    1.46 | 11.67    0.73 



Humber Station Villages 
CEISMP Phase 2 SWM              August 2024 

        Page 31 of 83 

                2.500    4.39 | 5.583    9.50 | 8.667    1.46 | 11.75    0.73 
                2.583    4.39 | 5.667    9.50 | 8.750    1.46 | 11.83    0.73 
                2.667    4.39 | 5.750    9.50 | 8.833    1.46 | 11.92    0.73 
                2.750    4.39 | 5.833    9.50 | 8.917    1.46 | 12.00    0.73 
                2.833    4.39 | 5.917    9.50 | 9.000    1.46 | 12.08    0.73 
                2.917    4.39 | 6.000    9.50 | 9.083    1.46 | 12.17    0.73 
                3.000    4.39 | 6.083    9.50 | 9.167    1.46 | 12.25    0.73 
                3.083    4.39 | 6.167    9.50 | 9.250    1.46 | 
   
     Max.Eff.Inten.(mm/hr)=      33.63        25.46 
                over (min)        5.00        20.00 
     Storage Coeff.  (min)=       4.80 (ii)   17.00 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        20.00 
     Unit Hyd. peak  (cms)=       0.22         0.06 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.21         0.04          0.250 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.25           5.25 
     RUNOFF VOLUME    (mm)=      72.10        44.03          66.48 
     TOTAL RAINFALL   (mm)=      73.10        73.10          73.10 
     RUNOFF COEFFICIENT   =       0.99         0.60           0.91 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
  
-------------------- 
| ADD HYD  (  0066)| 
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V. 
--------------------         (ha)    (cms)    (hrs)     (mm) 
        ID1= 1 (  0067):     2.87   0.250     5.25    66.48 
      + ID2= 2 (  0069):    75.39   1.001     7.42    71.80 
        ==================================================== 
        ID = 3 (  0066):    78.26   1.040     7.25    71.61 
  
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0068)|     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   |   0.7862      0.6217 
                          0.0059     0.0677   |   0.9885      0.7196 
                          0.4183     0.4587   |   1.1496      0.7854 
                          0.6373     0.5653   |   1.3019      0.8658 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0066)     78.260      1.040      7.25      71.61 
   OUTFLOW: ID= 1 (  0068)     78.260      0.937      9.17      71.53 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 90.10 
                   TIME SHIFT OF PEAK FLOW         (min)=115.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.6946 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0083)|   Area    (ha)=  26.63 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 

-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      26.36         0.27 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     421.35        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    4.39 | 6.250    9.50 |  9.33    0.73 
                0.167    0.00 | 3.250    4.39 | 6.333    5.12 |  9.42    0.73 
                0.250    0.00 | 3.333   12.43 | 6.417    5.12 |  9.50    0.73 
                0.333    0.73 | 3.417   12.43 | 6.500    5.12 |  9.58    0.73 
                0.417    0.73 | 3.500   12.43 | 6.583    5.12 |  9.67    0.73 
                0.500    0.73 | 3.583   12.43 | 6.667    5.12 |  9.75    0.73 
                0.583    0.73 | 3.667   12.43 | 6.750    5.12 |  9.83    0.73 
                0.667    0.73 | 3.750   12.43 | 6.833    5.12 |  9.92    0.73 
                0.750    0.73 | 3.833   12.43 | 6.917    5.12 | 10.00    0.73 
                0.833    0.73 | 3.917   12.43 | 7.000    5.12 | 10.08    0.73 
                0.917    0.73 | 4.000   12.43 | 7.083    5.12 | 10.17    0.73 
                1.000    0.73 | 4.083   12.43 | 7.167    5.12 | 10.25    0.73 
                1.083    0.73 | 4.167   12.43 | 7.250    5.12 | 10.33    0.73 
                1.167    0.73 | 4.250   12.43 | 7.333    2.92 | 10.42    0.73 
                1.250    0.73 | 4.333   33.63 | 7.417    2.92 | 10.50    0.73 
                1.333    0.73 | 4.417   33.63 | 7.500    2.92 | 10.58    0.73 
                1.417    0.73 | 4.500   33.63 | 7.583    2.92 | 10.67    0.73 
                1.500    0.73 | 4.583   33.63 | 7.667    2.92 | 10.75    0.73 
                1.583    0.73 | 4.667   33.63 | 7.750    2.92 | 10.83    0.73 
                1.667    0.73 | 4.750   33.63 | 7.833    2.92 | 10.92    0.73 
                1.750    0.73 | 4.833   33.63 | 7.917    2.92 | 11.00    0.73 
                1.833    0.73 | 4.917   33.63 | 8.000    2.92 | 11.08    0.73 
                1.917    0.73 | 5.000   33.63 | 8.083    2.92 | 11.17    0.73 
                2.000    0.73 | 5.083   33.63 | 8.167    2.92 | 11.25    0.73 
                2.083    0.73 | 5.167   33.63 | 8.250    2.92 | 11.33    0.73 
                2.167    0.73 | 5.250   33.63 | 8.333    1.46 | 11.42    0.73 
                2.250    0.73 | 5.333    9.50 | 8.417    1.46 | 11.50    0.73 
                2.333    4.39 | 5.417    9.50 | 8.500    1.46 | 11.58    0.73 
                2.417    4.39 | 5.500    9.50 | 8.583    1.46 | 11.67    0.73 
                2.500    4.39 | 5.583    9.50 | 8.667    1.46 | 11.75    0.73 
                2.583    4.39 | 5.667    9.50 | 8.750    1.46 | 11.83    0.73 
                2.667    4.39 | 5.750    9.50 | 8.833    1.46 | 11.92    0.73 
                2.750    4.39 | 5.833    9.50 | 8.917    1.46 | 12.00    0.73 
                2.833    4.39 | 5.917    9.50 | 9.000    1.46 | 12.08    0.73 
                2.917    4.39 | 6.000    9.50 | 9.083    1.46 | 12.17    0.73 
                3.000    4.39 | 6.083    9.50 | 9.167    1.46 | 12.25    0.73 
                3.083    4.39 | 6.167    9.50 | 9.250    1.46 | 
   
     Max.Eff.Inten.(mm/hr)=      33.63        25.71 
                over (min)       10.00        15.00 
     Storage Coeff.  (min)=       9.36 (ii)   11.10 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        15.00 
     Unit Hyd. peak  (cms)=       0.12         0.09 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       2.46         0.02          2.477 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.25           5.25 
     RUNOFF VOLUME    (mm)=      72.10        44.03          71.82 
     TOTAL RAINFALL   (mm)=      73.10        73.10          73.10 
     RUNOFF COEFFICIENT   =       0.99         0.60           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
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            CN*  =  85.0    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. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0084)|     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   |   0.4507      1.5442 
                          0.1903     0.7953   |   0.5255      1.7396 
                          0.2909     1.0533   |   0.5941      1.9538 
                          0.3582     1.2571   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0083)     26.630      2.477      5.25      71.82 
   OUTFLOW: ID= 1 (  0084)     26.630      0.390      6.83      71.78 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 15.76 
                   TIME SHIFT OF PEAK FLOW         (min)= 95.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  1.3569 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0087)|   Area    (ha)=  10.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      10.72         0.11 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     268.70        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    4.39 | 6.250    9.50 |  9.33    0.73 
                0.167    0.00 | 3.250    4.39 | 6.333    5.12 |  9.42    0.73 
                0.250    0.00 | 3.333   12.43 | 6.417    5.12 |  9.50    0.73 
                0.333    0.73 | 3.417   12.43 | 6.500    5.12 |  9.58    0.73 
                0.417    0.73 | 3.500   12.43 | 6.583    5.12 |  9.67    0.73 
                0.500    0.73 | 3.583   12.43 | 6.667    5.12 |  9.75    0.73 
                0.583    0.73 | 3.667   12.43 | 6.750    5.12 |  9.83    0.73 
                0.667    0.73 | 3.750   12.43 | 6.833    5.12 |  9.92    0.73 
                0.750    0.73 | 3.833   12.43 | 6.917    5.12 | 10.00    0.73 
                0.833    0.73 | 3.917   12.43 | 7.000    5.12 | 10.08    0.73 
                0.917    0.73 | 4.000   12.43 | 7.083    5.12 | 10.17    0.73 
                1.000    0.73 | 4.083   12.43 | 7.167    5.12 | 10.25    0.73 
                1.083    0.73 | 4.167   12.43 | 7.250    5.12 | 10.33    0.73 
                1.167    0.73 | 4.250   12.43 | 7.333    2.92 | 10.42    0.73 
                1.250    0.73 | 4.333   33.63 | 7.417    2.92 | 10.50    0.73 
                1.333    0.73 | 4.417   33.63 | 7.500    2.92 | 10.58    0.73 
                1.417    0.73 | 4.500   33.63 | 7.583    2.92 | 10.67    0.73 
                1.500    0.73 | 4.583   33.63 | 7.667    2.92 | 10.75    0.73 
                1.583    0.73 | 4.667   33.63 | 7.750    2.92 | 10.83    0.73 
                1.667    0.73 | 4.750   33.63 | 7.833    2.92 | 10.92    0.73 
                1.750    0.73 | 4.833   33.63 | 7.917    2.92 | 11.00    0.73 
                1.833    0.73 | 4.917   33.63 | 8.000    2.92 | 11.08    0.73 

                1.917    0.73 | 5.000   33.63 | 8.083    2.92 | 11.17    0.73 
                2.000    0.73 | 5.083   33.63 | 8.167    2.92 | 11.25    0.73 
                2.083    0.73 | 5.167   33.63 | 8.250    2.92 | 11.33    0.73 
                2.167    0.73 | 5.250   33.63 | 8.333    1.46 | 11.42    0.73 
                2.250    0.73 | 5.333    9.50 | 8.417    1.46 | 11.50    0.73 
                2.333    4.39 | 5.417    9.50 | 8.500    1.46 | 11.58    0.73 
                2.417    4.39 | 5.500    9.50 | 8.583    1.46 | 11.67    0.73 
                2.500    4.39 | 5.583    9.50 | 8.667    1.46 | 11.75    0.73 
                2.583    4.39 | 5.667    9.50 | 8.750    1.46 | 11.83    0.73 
                2.667    4.39 | 5.750    9.50 | 8.833    1.46 | 11.92    0.73 
                2.750    4.39 | 5.833    9.50 | 8.917    1.46 | 12.00    0.73 
                2.833    4.39 | 5.917    9.50 | 9.000    1.46 | 12.08    0.73 
                2.917    4.39 | 6.000    9.50 | 9.083    1.46 | 12.17    0.73 
                3.000    4.39 | 6.083    9.50 | 9.167    1.46 | 12.25    0.73 
                3.083    4.39 | 6.167    9.50 | 9.250    1.46 | 
   
     Max.Eff.Inten.(mm/hr)=      33.63        25.71 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       7.15 (ii)    8.89 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.17         0.12 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       1.00         0.01          1.009 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.25           5.25 
     RUNOFF VOLUME    (mm)=      72.10        44.03          71.82 
     TOTAL RAINFALL   (mm)=      73.10        73.10          73.10 
     RUNOFF COEFFICIENT   =       0.99         0.60           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0088)|     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   |   0.1328      0.5210 
                          0.0223     0.2570   |   0.1673      0.6380 
                          0.0705     0.3460   |   0.1955      0.7180 
                          0.1081     0.4380   |   0.2207      0.8065 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0087)     10.830      1.009      5.25      71.82 
   OUTFLOW: ID= 1 (  0088)     10.830      0.148      7.25      71.55 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 14.68 
                   TIME SHIFT OF PEAK FLOW         (min)=120.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.5730 
  
------------------------------------------------------------------------------- 
================================================================================
=========================== 
   
       V    V   I    SSSSS  U   U    A    L              (v 6.2.2015) 
       V    V   I    SS     U   U   A A   L 
        V  V    I     SS    U   U  AAAAA  L 
        V  V    I      SS   U   U  A   A  L 
         VV     I    SSSSS  UUUUU  A   A  LLLLL 
     
        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM 
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       O   O    T      T    H   H   Y Y   MM MM  O   O 
       O   O    T      T    H   H    Y    M   M  O   O     
        OOO     T      T    H   H    Y    M   M   OOO 
Developed and Distributed by Smart City Water Inc 
Copyright 2007 - 2022 Smart City Water Inc 
All rights reserved. 
   
   
                   *****  D E T A I L E D   O U T P U T ***** 
 
 
  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                                                                   
  Output  filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\21612e8a-ad16-4751-9720-793974f24ed2\sc 
  Summary filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\21612e8a-ad16-4751-9720-793974f24ed2\sc 
 
 
DATE: 11-01-2024                           TIME: 01:43:04        
 
USER:                                                    
 
 
   
COMMENTS: ____________________________________________________________ 
 
   
--------------------------------------------------------------------------------
--------------------------- 
  ************************************************ 
  ** SIMULATION : 25-Year 4-Hour Chicago Caledo ** 
  ************************************************ 
   
-------------------- 
| CHICAGO STORM    |    IDF curve parameters: A=3158.000 
| Ptotal= 71.59 mm |                          B=  15.000 
--------------------                          C=   0.933 
                        used in:   INTENSITY =  A / (t + B)^C 
 
                        Duration of storm  =  4.00 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    2.68 |  1.00   47.76 |  2.00   10.11 |  3.00    3.51 
                 0.17    3.31 |  1.17  156.47 |  2.17    7.92 |  3.17    3.13 
                 0.33    4.28 |  1.33   63.86 |  2.33    6.44 |  3.33    2.81 
                 0.50    5.90 |  1.50   31.72 |  2.50    5.38 |  3.50    2.55 
                 0.67    9.00 |  1.67   19.56 |  2.67    4.59 |  3.67    2.33 
                 0.83   16.53 |  1.83   13.56 |  2.83    3.99 |  3.83    2.15 
   
   
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0001)|   Area    (ha)=  17.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      17.65         0.18 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     344.77        40.00 
     Mannings n           =      0.013        0.250 
  

         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.68 | 1.083   47.76 | 2.083   10.11 |  3.08    3.51 
                0.167    2.68 | 1.167   47.76 | 2.167   10.11 |  3.17    3.51 
                0.250    3.31 | 1.250  156.47 | 2.250    7.92 |  3.25    3.13 
                0.333    3.31 | 1.333  156.47 | 2.333    7.92 |  3.33    3.13 
                0.417    4.28 | 1.417   63.86 | 2.417    6.44 |  3.42    2.81 
                0.500    4.28 | 1.500   63.86 | 2.500    6.44 |  3.50    2.81 
                0.583    5.90 | 1.583   31.72 | 2.583    5.38 |  3.58    2.55 
                0.667    5.90 | 1.667   31.72 | 2.667    5.38 |  3.67    2.55 
                0.750    9.00 | 1.750   19.56 | 2.750    4.59 |  3.75    2.33 
                0.833    9.00 | 1.833   19.56 | 2.833    4.59 |  3.83    2.33 
                0.917   16.53 | 1.917   13.56 | 2.917    3.99 |  3.92    2.15 
                1.000   16.53 | 2.000   13.56 | 3.000    3.99 |  4.00    2.15 
   
     Max.Eff.Inten.(mm/hr)=     156.47        92.44 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       4.49 (ii)    5.43 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.23         0.16 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       7.08         0.04          7.112 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33 
     RUNOFF VOLUME    (mm)=      70.59        42.75          70.31 
     TOTAL RAINFALL   (mm)=      71.59        71.59          71.59 
     RUNOFF COEFFICIENT   =       0.99         0.60           0.98 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0004)|     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   |   0.2240      1.0750 
                          0.0369     0.4255   |   0.2610      1.2100 
                          0.0940     0.5850   |   0.2950      1.3580 
                          0.1450     0.7390   |   1.6700      2.1200 
                          0.1780     0.8770   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0001)     17.830      7.112      1.33      70.31 
   OUTFLOW: ID= 1 (  0004)     17.830      0.224      2.83      70.07 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  3.15 
                   TIME SHIFT OF PEAK FLOW         (min)= 90.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  1.0752 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0007)|   Area    (ha)=   0.66 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
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                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       0.65         0.01 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=      66.33        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.68 | 1.083   47.76 | 2.083   10.11 |  3.08    3.51 
                0.167    2.68 | 1.167   47.76 | 2.167   10.11 |  3.17    3.51 
                0.250    3.31 | 1.250  156.47 | 2.250    7.92 |  3.25    3.13 
                0.333    3.31 | 1.333  156.47 | 2.333    7.92 |  3.33    3.13 
                0.417    4.28 | 1.417   63.86 | 2.417    6.44 |  3.42    2.81 
                0.500    4.28 | 1.500   63.86 | 2.500    6.44 |  3.50    2.81 
                0.583    5.90 | 1.583   31.72 | 2.583    5.38 |  3.58    2.55 
                0.667    5.90 | 1.667   31.72 | 2.667    5.38 |  3.67    2.55 
                0.750    9.00 | 1.750   19.56 | 2.750    4.59 |  3.75    2.33 
                0.833    9.00 | 1.833   19.56 | 2.833    4.59 |  3.83    2.33 
                0.917   16.53 | 1.917   13.56 | 2.917    3.99 |  3.92    2.15 
                1.000   16.53 | 2.000   13.56 | 3.000    3.99 |  4.00    2.15 
   
     Max.Eff.Inten.(mm/hr)=     156.47        92.44 
                over (min)        5.00         5.00 
     Storage Coeff.  (min)=       1.67 (ii)    2.61 (ii) 
     Unit Hyd. Tpeak (min)=       5.00         5.00 
     Unit Hyd. peak  (cms)=       0.32         0.29 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.28         0.00          0.285 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33 
     RUNOFF VOLUME    (mm)=      70.59        42.75          70.31 
     TOTAL RAINFALL   (mm)=      71.59        71.59          71.59 
     RUNOFF COEFFICIENT   =       0.99         0.60           0.98 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0008)|     OVERFLOW IS OFF 
| IN= 2---> OUT= 1 | 
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 
                          0.0000     0.0000   |   0.0122      0.0301 
                          0.0011     0.0126   |   0.0154      0.0369 
                          0.0065     0.0195   |   0.0181      0.0415 
                          0.0100     0.0252   |   0.0204      0.0466 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0007)      0.660      0.285      1.33      70.31 
   OUTFLOW: ID= 1 (  0008)      0.660      0.015      2.25      65.90 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  5.40 
                   TIME SHIFT OF PEAK FLOW         (min)= 55.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0369 
  

------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0065)|   Area    (ha)=  75.39 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      74.64         0.75 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     708.94        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.68 | 1.083   47.76 | 2.083   10.11 |  3.08    3.51 
                0.167    2.68 | 1.167   47.76 | 2.167   10.11 |  3.17    3.51 
                0.250    3.31 | 1.250  156.47 | 2.250    7.92 |  3.25    3.13 
                0.333    3.31 | 1.333  156.47 | 2.333    7.92 |  3.33    3.13 
                0.417    4.28 | 1.417   63.86 | 2.417    6.44 |  3.42    2.81 
                0.500    4.28 | 1.500   63.86 | 2.500    6.44 |  3.50    2.81 
                0.583    5.90 | 1.583   31.72 | 2.583    5.38 |  3.58    2.55 
                0.667    5.90 | 1.667   31.72 | 2.667    5.38 |  3.67    2.55 
                0.750    9.00 | 1.750   19.56 | 2.750    4.59 |  3.75    2.33 
                0.833    9.00 | 1.833   19.56 | 2.833    4.59 |  3.83    2.33 
                0.917   16.53 | 1.917   13.56 | 2.917    3.99 |  3.92    2.15 
                1.000   16.53 | 2.000   13.56 | 3.000    3.99 |  4.00    2.15 
   
     Max.Eff.Inten.(mm/hr)=     156.47        92.44 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       6.92 (ii)    7.86 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.17         0.13 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=      26.75         0.14         26.865 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33 
     RUNOFF VOLUME    (mm)=      70.59        42.75          70.31 
     TOTAL RAINFALL   (mm)=      71.59        71.59          71.59 
     RUNOFF COEFFICIENT   =       0.99         0.60           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0069)|     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   |   1.1394      4.4340 
                          0.4823     2.3068   |   1.3243      4.9942 
                          0.7344     3.0305   |   1.5003      5.6083 
                          0.9063     3.6110   |   5.8130      9.4020 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0065)     75.390     26.865      1.33      70.31 
   OUTFLOW: ID= 1 (  0069)     75.390      1.139      2.75      70.29 
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                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  4.24 
                   TIME SHIFT OF PEAK FLOW         (min)= 85.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  4.4340 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0067)|   Area    (ha)=   2.87 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  80.00   Dir. Conn.(%)=  80.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       2.30         0.57 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     138.32        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.68 | 1.083   47.76 | 2.083   10.11 |  3.08    3.51 
                0.167    2.68 | 1.167   47.76 | 2.167   10.11 |  3.17    3.51 
                0.250    3.31 | 1.250  156.47 | 2.250    7.92 |  3.25    3.13 
                0.333    3.31 | 1.333  156.47 | 2.333    7.92 |  3.33    3.13 
                0.417    4.28 | 1.417   63.86 | 2.417    6.44 |  3.42    2.81 
                0.500    4.28 | 1.500   63.86 | 2.500    6.44 |  3.50    2.81 
                0.583    5.90 | 1.583   31.72 | 2.583    5.38 |  3.58    2.55 
                0.667    5.90 | 1.667   31.72 | 2.667    5.38 |  3.67    2.55 
                0.750    9.00 | 1.750   19.56 | 2.750    4.59 |  3.75    2.33 
                0.833    9.00 | 1.833   19.56 | 2.833    4.59 |  3.83    2.33 
                0.917   16.53 | 1.917   13.56 | 2.917    3.99 |  3.92    2.15 
                1.000   16.53 | 2.000   13.56 | 3.000    3.99 |  4.00    2.15 
   
     Max.Eff.Inten.(mm/hr)=     156.47        92.44 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       2.59 (ii)    5.98 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.29         0.15 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.98         0.12          1.084 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33 
     RUNOFF VOLUME    (mm)=      70.59        42.75          65.02 
     TOTAL RAINFALL   (mm)=      71.59        71.59          71.59 
     RUNOFF COEFFICIENT   =       0.99         0.60           0.91 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
  
-------------------- 
| ADD HYD  (  0066)| 
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V. 
--------------------         (ha)    (cms)    (hrs)     (mm) 
        ID1= 1 (  0067):     2.87   1.084     1.33    65.02 
      + ID2= 2 (  0069):    75.39   1.139     2.75    70.29 
        ==================================================== 

        ID = 3 (  0066):    78.26   1.461     1.33    70.10 
  
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0068)|     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   |   0.7862      0.6217 
                          0.0059     0.0677   |   0.9885      0.7196 
                          0.4183     0.4587   |   1.1496      0.7854 
                          0.6373     0.5653   |   1.3019      0.8658 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0066)     78.260      1.461      1.33      70.10 
   OUTFLOW: ID= 1 (  0068)     78.260      0.988      5.00      70.03 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 67.64 
                   TIME SHIFT OF PEAK FLOW         (min)=220.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.7196 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0083)|   Area    (ha)=  26.63 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      26.36         0.27 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     421.35        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.68 | 1.083   47.76 | 2.083   10.11 |  3.08    3.51 
                0.167    2.68 | 1.167   47.76 | 2.167   10.11 |  3.17    3.51 
                0.250    3.31 | 1.250  156.47 | 2.250    7.92 |  3.25    3.13 
                0.333    3.31 | 1.333  156.47 | 2.333    7.92 |  3.33    3.13 
                0.417    4.28 | 1.417   63.86 | 2.417    6.44 |  3.42    2.81 
                0.500    4.28 | 1.500   63.86 | 2.500    6.44 |  3.50    2.81 
                0.583    5.90 | 1.583   31.72 | 2.583    5.38 |  3.58    2.55 
                0.667    5.90 | 1.667   31.72 | 2.667    5.38 |  3.67    2.55 
                0.750    9.00 | 1.750   19.56 | 2.750    4.59 |  3.75    2.33 
                0.833    9.00 | 1.833   19.56 | 2.833    4.59 |  3.83    2.33 
                0.917   16.53 | 1.917   13.56 | 2.917    3.99 |  3.92    2.15 
                1.000   16.53 | 2.000   13.56 | 3.000    3.99 |  4.00    2.15 
   
     Max.Eff.Inten.(mm/hr)=     156.47        92.44 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       5.06 (ii)    6.00 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.21         0.15 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=      10.31         0.05         10.356 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33 
     RUNOFF VOLUME    (mm)=      70.59        42.75          70.31 
     TOTAL RAINFALL   (mm)=      71.59        71.59          71.59 
     RUNOFF COEFFICIENT   =       0.99         0.60           0.98 
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       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0084)|     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   |   0.4507      1.5442 
                          0.1903     0.7953   |   0.5255      1.7396 
                          0.2909     1.0533   |   0.5941      1.9538 
                          0.3582     1.2571   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0083)     26.630     10.356      1.33      70.31 
   OUTFLOW: ID= 1 (  0084)     26.630      0.451      2.58      70.27 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  4.35 
                   TIME SHIFT OF PEAK FLOW         (min)= 75.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  1.5442 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0087)|   Area    (ha)=  10.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      10.72         0.11 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     268.70        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.68 | 1.083   47.76 | 2.083   10.11 |  3.08    3.51 
                0.167    2.68 | 1.167   47.76 | 2.167   10.11 |  3.17    3.51 
                0.250    3.31 | 1.250  156.47 | 2.250    7.92 |  3.25    3.13 
                0.333    3.31 | 1.333  156.47 | 2.333    7.92 |  3.33    3.13 
                0.417    4.28 | 1.417   63.86 | 2.417    6.44 |  3.42    2.81 
                0.500    4.28 | 1.500   63.86 | 2.500    6.44 |  3.50    2.81 
                0.583    5.90 | 1.583   31.72 | 2.583    5.38 |  3.58    2.55 
                0.667    5.90 | 1.667   31.72 | 2.667    5.38 |  3.67    2.55 
                0.750    9.00 | 1.750   19.56 | 2.750    4.59 |  3.75    2.33 
                0.833    9.00 | 1.833   19.56 | 2.833    4.59 |  3.83    2.33 
                0.917   16.53 | 1.917   13.56 | 2.917    3.99 |  3.92    2.15 
                1.000   16.53 | 2.000   13.56 | 3.000    3.99 |  4.00    2.15 
   
     Max.Eff.Inten.(mm/hr)=     156.47        92.44 
                over (min)        5.00         5.00 
     Storage Coeff.  (min)=       3.86 (ii)    4.80 (ii) 
     Unit Hyd. Tpeak (min)=       5.00         5.00 
     Unit Hyd. peak  (cms)=       0.25         0.22 
                                                           *TOTALS* 

     PEAK FLOW       (cms)=       4.41         0.03          4.438 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33 
     RUNOFF VOLUME    (mm)=      70.59        42.75          70.31 
     TOTAL RAINFALL   (mm)=      71.59        71.59          71.59 
     RUNOFF COEFFICIENT   =       0.99         0.60           0.98 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0088)|     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   |   0.1328      0.5210 
                          0.0223     0.2570   |   0.1673      0.6380 
                          0.0705     0.3460   |   0.1955      0.7180 
                          0.1081     0.4380   |   0.2207      0.8065 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0087)     10.830      4.438      1.33      70.31 
   OUTFLOW: ID= 1 (  0088)     10.830      0.167      2.67      70.04 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  3.77 
                   TIME SHIFT OF PEAK FLOW         (min)= 80.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.6380 
  
------------------------------------------------------------------------------- 
================================================================================
=========================== 
   
       V    V   I    SSSSS  U   U    A    L              (v 6.2.2015) 
       V    V   I    SS     U   U   A A   L 
        V  V    I     SS    U   U  AAAAA  L 
        V  V    I      SS   U   U  A   A  L 
         VV     I    SSSSS  UUUUU  A   A  LLLLL 
     
        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM 
       O   O    T      T    H   H   Y Y   MM MM  O   O 
       O   O    T      T    H   H    Y    M   M  O   O     
        OOO     T      T    H   H    Y    M   M   OOO 
Developed and Distributed by Smart City Water Inc 
Copyright 2007 - 2022 Smart City Water Inc 
All rights reserved. 
   
   
                   *****  D E T A I L E D   O U T P U T ***** 
 
 
  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                                                                   
  Output  filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\1bc38bf5-e76a-4782-817b-c1651aabe43a\sc 
  Summary filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\1bc38bf5-e76a-4782-817b-c1651aabe43a\sc 
 
 
DATE: 11-01-2024                           TIME: 01:43:04        
 
USER:                                                    
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COMMENTS: ____________________________________________________________ 
 
   
--------------------------------------------------------------------------------
--------------------------- 
  ************************************************ 
  ** SIMULATION : 25-Year 6-Hour AES            ** 
  ************************************************ 
   
   
-------------------- 
|    READ STORM    |    Filename: C:\Users\jghobrial\AppD                       
|                  |              ata\Local\Temp\                               
|                  |              d2defbb2-f1a2-40af-8868-8a16a628f8eb\d9bcda0b 
| Ptotal= 65.59 mm |    Comments: 25 Year 6 Hour AES (Bloor, TRCA)         
-------------------- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                 0.00    0.00 |  1.75   22.30 |  3.50    9.18 |  5.25    1.31 
                 0.25    1.31 |  2.00   22.30 |  3.75    5.25 |  5.50    1.31 
                 0.50    1.31 |  2.25   60.35 |  4.00    5.25 |  5.75    1.31 
                 0.75    1.31 |  2.50   60.35 |  4.25    2.62 |  6.00    1.31 
                 1.00    1.31 |  2.75   17.06 |  4.50    2.62 | 
                 1.25    7.87 |  3.00   17.06 |  4.75    1.31 | 
                 1.50    7.87 |  3.25    9.18 |  5.00    1.31 | 
   
------------------------------------------------------------------------------- 
 
-------------------- 
| CALIB            | 
| STANDHYD (  0001)|   Area    (ha)=  17.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      17.65         0.18 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     344.77        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    7.87 | 3.250   17.06 |  4.83    1.31 
                0.167    0.00 | 1.750    7.87 | 3.333    9.18 |  4.92    1.31 
                0.250    0.00 | 1.833   22.30 | 3.417    9.18 |  5.00    1.31 
                0.333    1.31 | 1.917   22.30 | 3.500    9.18 |  5.08    1.31 
                0.417    1.31 | 2.000   22.30 | 3.583    9.18 |  5.17    1.31 
                0.500    1.31 | 2.083   22.30 | 3.667    9.18 |  5.25    1.31 
                0.583    1.31 | 2.167   22.30 | 3.750    9.18 |  5.33    1.31 
                0.667    1.31 | 2.250   22.30 | 3.833    5.25 |  5.42    1.31 
                0.750    1.31 | 2.333   60.35 | 3.917    5.25 |  5.50    1.31 
                0.833    1.31 | 2.417   60.35 | 4.000    5.25 |  5.58    1.31 
                0.917    1.31 | 2.500   60.35 | 4.083    5.25 |  5.67    1.31 
                1.000    1.31 | 2.583   60.35 | 4.167    5.25 |  5.75    1.31 
                1.083    1.31 | 2.667   60.35 | 4.250    5.25 |  5.83    1.31 
                1.167    1.31 | 2.750   60.35 | 4.333    2.62 |  5.92    1.31 
                1.250    1.31 | 2.833   17.06 | 4.417    2.62 |  6.00    1.31 
                1.333    7.87 | 2.917   17.06 | 4.500    2.62 |  6.08    1.31 
                1.417    7.87 | 3.000   17.06 | 4.583    2.62 |  6.17    1.31 

                1.500    7.87 | 3.083   17.06 | 4.667    2.62 |  6.25    1.31 
                1.583    7.87 | 3.167   17.06 | 4.750    2.62 | 
   
     Max.Eff.Inten.(mm/hr)=      60.35        43.45 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       6.57 (ii)    7.94 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.18         0.13 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       2.94         0.02          2.959 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      64.59        37.71          64.32 
     TOTAL RAINFALL   (mm)=      65.59        65.59          65.59 
     RUNOFF COEFFICIENT   =       0.98         0.57           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0004)|     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   |   0.2240      1.0750 
                          0.0369     0.4255   |   0.2610      1.2100 
                          0.0940     0.5850   |   0.2950      1.3580 
                          0.1450     0.7390   |   1.6700      2.1200 
                          0.1780     0.8770   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0001)     17.830      2.959      2.75      64.32 
   OUTFLOW: ID= 1 (  0004)     17.830      0.199      4.33      64.08 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  6.73 
                   TIME SHIFT OF PEAK FLOW         (min)= 95.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.9683 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0007)|   Area    (ha)=   0.66 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       0.65         0.01 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=      66.33        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    7.87 | 3.250   17.06 |  4.83    1.31 
                0.167    0.00 | 1.750    7.87 | 3.333    9.18 |  4.92    1.31 
                0.250    0.00 | 1.833   22.30 | 3.417    9.18 |  5.00    1.31 
                0.333    1.31 | 1.917   22.30 | 3.500    9.18 |  5.08    1.31 
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                0.417    1.31 | 2.000   22.30 | 3.583    9.18 |  5.17    1.31 
                0.500    1.31 | 2.083   22.30 | 3.667    9.18 |  5.25    1.31 
                0.583    1.31 | 2.167   22.30 | 3.750    9.18 |  5.33    1.31 
                0.667    1.31 | 2.250   22.30 | 3.833    5.25 |  5.42    1.31 
                0.750    1.31 | 2.333   60.35 | 3.917    5.25 |  5.50    1.31 
                0.833    1.31 | 2.417   60.35 | 4.000    5.25 |  5.58    1.31 
                0.917    1.31 | 2.500   60.35 | 4.083    5.25 |  5.67    1.31 
                1.000    1.31 | 2.583   60.35 | 4.167    5.25 |  5.75    1.31 
                1.083    1.31 | 2.667   60.35 | 4.250    5.25 |  5.83    1.31 
                1.167    1.31 | 2.750   60.35 | 4.333    2.62 |  5.92    1.31 
                1.250    1.31 | 2.833   17.06 | 4.417    2.62 |  6.00    1.31 
                1.333    7.87 | 2.917   17.06 | 4.500    2.62 |  6.08    1.31 
                1.417    7.87 | 3.000   17.06 | 4.583    2.62 |  6.17    1.31 
                1.500    7.87 | 3.083   17.06 | 4.667    2.62 |  6.25    1.31 
                1.583    7.87 | 3.167   17.06 | 4.750    2.62 | 
   
     Max.Eff.Inten.(mm/hr)=      60.35        43.45 
                over (min)        5.00         5.00 
     Storage Coeff.  (min)=       2.44 (ii)    3.82 (ii) 
     Unit Hyd. Tpeak (min)=       5.00         5.00 
     Unit Hyd. peak  (cms)=       0.30         0.25 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.11         0.00          0.110 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      64.59        37.71          64.32 
     TOTAL RAINFALL   (mm)=      65.59        65.59          65.59 
     RUNOFF COEFFICIENT   =       0.98         0.57           0.98 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0008)|     OVERFLOW IS OFF 
| IN= 2---> OUT= 1 | 
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 
                          0.0000     0.0000   |   0.0122      0.0301 
                          0.0011     0.0126   |   0.0154      0.0369 
                          0.0065     0.0195   |   0.0181      0.0415 
                          0.0100     0.0252   |   0.0204      0.0466 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0007)      0.660      0.110      2.75      64.32 
   OUTFLOW: ID= 1 (  0008)      0.660      0.013      3.83      59.91 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 12.17 
                   TIME SHIFT OF PEAK FLOW         (min)= 65.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0327 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0065)|   Area    (ha)=  75.39 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      74.64         0.75 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     708.94        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    7.87 | 3.250   17.06 |  4.83    1.31 
                0.167    0.00 | 1.750    7.87 | 3.333    9.18 |  4.92    1.31 
                0.250    0.00 | 1.833   22.30 | 3.417    9.18 |  5.00    1.31 
                0.333    1.31 | 1.917   22.30 | 3.500    9.18 |  5.08    1.31 
                0.417    1.31 | 2.000   22.30 | 3.583    9.18 |  5.17    1.31 
                0.500    1.31 | 2.083   22.30 | 3.667    9.18 |  5.25    1.31 
                0.583    1.31 | 2.167   22.30 | 3.750    9.18 |  5.33    1.31 
                0.667    1.31 | 2.250   22.30 | 3.833    5.25 |  5.42    1.31 
                0.750    1.31 | 2.333   60.35 | 3.917    5.25 |  5.50    1.31 
                0.833    1.31 | 2.417   60.35 | 4.000    5.25 |  5.58    1.31 
                0.917    1.31 | 2.500   60.35 | 4.083    5.25 |  5.67    1.31 
                1.000    1.31 | 2.583   60.35 | 4.167    5.25 |  5.75    1.31 
                1.083    1.31 | 2.667   60.35 | 4.250    5.25 |  5.83    1.31 
                1.167    1.31 | 2.750   60.35 | 4.333    2.62 |  5.92    1.31 
                1.250    1.31 | 2.833   17.06 | 4.417    2.62 |  6.00    1.31 
                1.333    7.87 | 2.917   17.06 | 4.500    2.62 |  6.08    1.31 
                1.417    7.87 | 3.000   17.06 | 4.583    2.62 |  6.17    1.31 
                1.500    7.87 | 3.083   17.06 | 4.667    2.62 |  6.25    1.31 
                1.583    7.87 | 3.167   17.06 | 4.750    2.62 | 
   
     Max.Eff.Inten.(mm/hr)=      60.35        43.45 
                over (min)       10.00        15.00 
     Storage Coeff.  (min)=      10.13 (ii)   11.50 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        15.00 
     Unit Hyd. peak  (cms)=       0.11         0.09 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=      11.94         0.07         12.014 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.83           2.75 
     RUNOFF VOLUME    (mm)=      64.59        37.71          64.32 
     TOTAL RAINFALL   (mm)=      65.59        65.59          65.59 
     RUNOFF COEFFICIENT   =       0.98         0.57           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0069)|     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   |   1.1394      4.4340 
                          0.4823     2.3068   |   1.3243      4.9942 
                          0.7344     3.0305   |   1.5003      5.6083 
                          0.9063     3.6110   |   5.8130      9.4020 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0065)     75.390     12.014      2.75      64.32 
   OUTFLOW: ID= 1 (  0069)     75.390      1.004      4.33      64.31 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  8.36 
                   TIME SHIFT OF PEAK FLOW         (min)= 95.00 
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                   MAXIMUM  STORAGE   USED       (ha.m.)=  3.9580 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0067)|   Area    (ha)=   2.87 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  80.00   Dir. Conn.(%)=  80.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       2.30         0.57 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     138.32        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    7.87 | 3.250   17.06 |  4.83    1.31 
                0.167    0.00 | 1.750    7.87 | 3.333    9.18 |  4.92    1.31 
                0.250    0.00 | 1.833   22.30 | 3.417    9.18 |  5.00    1.31 
                0.333    1.31 | 1.917   22.30 | 3.500    9.18 |  5.08    1.31 
                0.417    1.31 | 2.000   22.30 | 3.583    9.18 |  5.17    1.31 
                0.500    1.31 | 2.083   22.30 | 3.667    9.18 |  5.25    1.31 
                0.583    1.31 | 2.167   22.30 | 3.750    9.18 |  5.33    1.31 
                0.667    1.31 | 2.250   22.30 | 3.833    5.25 |  5.42    1.31 
                0.750    1.31 | 2.333   60.35 | 3.917    5.25 |  5.50    1.31 
                0.833    1.31 | 2.417   60.35 | 4.000    5.25 |  5.58    1.31 
                0.917    1.31 | 2.500   60.35 | 4.083    5.25 |  5.67    1.31 
                1.000    1.31 | 2.583   60.35 | 4.167    5.25 |  5.75    1.31 
                1.083    1.31 | 2.667   60.35 | 4.250    5.25 |  5.83    1.31 
                1.167    1.31 | 2.750   60.35 | 4.333    2.62 |  5.92    1.31 
                1.250    1.31 | 2.833   17.06 | 4.417    2.62 |  6.00    1.31 
                1.333    7.87 | 2.917   17.06 | 4.500    2.62 |  6.08    1.31 
                1.417    7.87 | 3.000   17.06 | 4.583    2.62 |  6.17    1.31 
                1.500    7.87 | 3.083   17.06 | 4.667    2.62 |  6.25    1.31 
                1.583    7.87 | 3.167   17.06 | 4.750    2.62 | 
   
     Max.Eff.Inten.(mm/hr)=      60.35        43.45 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       3.80 (ii)    8.76 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.25         0.12 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.38         0.06          0.447 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      64.59        37.71          59.21 
     TOTAL RAINFALL   (mm)=      65.59        65.59          65.59 
     RUNOFF COEFFICIENT   =       0.98         0.57           0.90 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
  
-------------------- 
| ADD HYD  (  0066)| 
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V. 

--------------------         (ha)    (cms)    (hrs)     (mm) 
        ID1= 1 (  0067):     2.87   0.447     2.75    59.21 
      + ID2= 2 (  0069):    75.39   1.004     4.33    64.31 
        ==================================================== 
        ID = 3 (  0066):    78.26   1.049     3.75    64.12 
  
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0068)|     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   |   0.7862      0.6217 
                          0.0059     0.0677   |   0.9885      0.7196 
                          0.4183     0.4587   |   1.1496      0.7854 
                          0.6373     0.5653   |   1.3019      0.8658 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0066)     78.260      1.049      3.75      64.12 
   OUTFLOW: ID= 1 (  0068)     78.260      0.882      6.50      64.05 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 84.07 
                   TIME SHIFT OF PEAK FLOW         (min)=165.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.6681 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0083)|   Area    (ha)=  26.63 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      26.36         0.27 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     421.35        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    7.87 | 3.250   17.06 |  4.83    1.31 
                0.167    0.00 | 1.750    7.87 | 3.333    9.18 |  4.92    1.31 
                0.250    0.00 | 1.833   22.30 | 3.417    9.18 |  5.00    1.31 
                0.333    1.31 | 1.917   22.30 | 3.500    9.18 |  5.08    1.31 
                0.417    1.31 | 2.000   22.30 | 3.583    9.18 |  5.17    1.31 
                0.500    1.31 | 2.083   22.30 | 3.667    9.18 |  5.25    1.31 
                0.583    1.31 | 2.167   22.30 | 3.750    9.18 |  5.33    1.31 
                0.667    1.31 | 2.250   22.30 | 3.833    5.25 |  5.42    1.31 
                0.750    1.31 | 2.333   60.35 | 3.917    5.25 |  5.50    1.31 
                0.833    1.31 | 2.417   60.35 | 4.000    5.25 |  5.58    1.31 
                0.917    1.31 | 2.500   60.35 | 4.083    5.25 |  5.67    1.31 
                1.000    1.31 | 2.583   60.35 | 4.167    5.25 |  5.75    1.31 
                1.083    1.31 | 2.667   60.35 | 4.250    5.25 |  5.83    1.31 
                1.167    1.31 | 2.750   60.35 | 4.333    2.62 |  5.92    1.31 
                1.250    1.31 | 2.833   17.06 | 4.417    2.62 |  6.00    1.31 
                1.333    7.87 | 2.917   17.06 | 4.500    2.62 |  6.08    1.31 
                1.417    7.87 | 3.000   17.06 | 4.583    2.62 |  6.17    1.31 
                1.500    7.87 | 3.083   17.06 | 4.667    2.62 |  6.25    1.31 
                1.583    7.87 | 3.167   17.06 | 4.750    2.62 | 
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     Max.Eff.Inten.(mm/hr)=      60.35        43.45 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       7.41 (ii)    8.79 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.17         0.12 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       4.37         0.03          4.400 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      64.59        37.71          64.32 
     TOTAL RAINFALL   (mm)=      65.59        65.59          65.59 
     RUNOFF COEFFICIENT   =       0.98         0.57           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0084)|     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   |   0.4507      1.5442 
                          0.1903     0.7953   |   0.5255      1.7396 
                          0.2909     1.0533   |   0.5941      1.9538 
                          0.3582     1.2571   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0083)     26.630      4.400      2.75      64.32 
   OUTFLOW: ID= 1 (  0084)     26.630      0.395      4.25      64.28 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  8.99 
                   TIME SHIFT OF PEAK FLOW         (min)= 90.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  1.3725 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0087)|   Area    (ha)=  10.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      10.72         0.11 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     268.70        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    7.87 | 3.250   17.06 |  4.83    1.31 
                0.167    0.00 | 1.750    7.87 | 3.333    9.18 |  4.92    1.31 
                0.250    0.00 | 1.833   22.30 | 3.417    9.18 |  5.00    1.31 
                0.333    1.31 | 1.917   22.30 | 3.500    9.18 |  5.08    1.31 
                0.417    1.31 | 2.000   22.30 | 3.583    9.18 |  5.17    1.31 
                0.500    1.31 | 2.083   22.30 | 3.667    9.18 |  5.25    1.31 
                0.583    1.31 | 2.167   22.30 | 3.750    9.18 |  5.33    1.31 
                0.667    1.31 | 2.250   22.30 | 3.833    5.25 |  5.42    1.31 

                0.750    1.31 | 2.333   60.35 | 3.917    5.25 |  5.50    1.31 
                0.833    1.31 | 2.417   60.35 | 4.000    5.25 |  5.58    1.31 
                0.917    1.31 | 2.500   60.35 | 4.083    5.25 |  5.67    1.31 
                1.000    1.31 | 2.583   60.35 | 4.167    5.25 |  5.75    1.31 
                1.083    1.31 | 2.667   60.35 | 4.250    5.25 |  5.83    1.31 
                1.167    1.31 | 2.750   60.35 | 4.333    2.62 |  5.92    1.31 
                1.250    1.31 | 2.833   17.06 | 4.417    2.62 |  6.00    1.31 
                1.333    7.87 | 2.917   17.06 | 4.500    2.62 |  6.08    1.31 
                1.417    7.87 | 3.000   17.06 | 4.583    2.62 |  6.17    1.31 
                1.500    7.87 | 3.083   17.06 | 4.667    2.62 |  6.25    1.31 
                1.583    7.87 | 3.167   17.06 | 4.750    2.62 | 
   
     Max.Eff.Inten.(mm/hr)=      60.35        43.45 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       5.66 (ii)    7.03 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.20         0.14 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       1.79         0.01          1.804 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      64.59        37.71          64.32 
     TOTAL RAINFALL   (mm)=      65.59        65.59          65.59 
     RUNOFF COEFFICIENT   =       0.98         0.57           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0088)|     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   |   0.1328      0.5210 
                          0.0223     0.2570   |   0.1673      0.6380 
                          0.0705     0.3460   |   0.1955      0.7180 
                          0.1081     0.4380   |   0.2207      0.8065 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0087)     10.830      1.804      2.75      64.32 
   OUTFLOW: ID= 1 (  0088)     10.830      0.148      4.25      64.05 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  8.20 
                   TIME SHIFT OF PEAK FLOW         (min)= 90.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.5724 
  
------------------------------------------------------------------------------- 
================================================================================
=========================== 
   
       V    V   I    SSSSS  U   U    A    L              (v 6.2.2015) 
       V    V   I    SS     U   U   A A   L 
        V  V    I     SS    U   U  AAAAA  L 
        V  V    I      SS   U   U  A   A  L 
         VV     I    SSSSS  UUUUU  A   A  LLLLL 
     
        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM 
       O   O    T      T    H   H   Y Y   MM MM  O   O 
       O   O    T      T    H   H    Y    M   M  O   O     
        OOO     T      T    H   H    Y    M   M   OOO 
Developed and Distributed by Smart City Water Inc 
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Copyright 2007 - 2022 Smart City Water Inc 
All rights reserved. 
   
   
                   *****  D E T A I L E D   O U T P U T ***** 
 
 
  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                                                                   
  Output  filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\40ad9a44-4114-4486-8dd0-8b828a2c6890\sc 
  Summary filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\40ad9a44-4114-4486-8dd0-8b828a2c6890\sc 
 
 
DATE: 11-01-2024                           TIME: 01:43:05        
 
USER:                                                    
 
 
   
COMMENTS: ____________________________________________________________ 
 
   
--------------------------------------------------------------------------------
--------------------------- 
  ************************************************ 
  ** SIMULATION : 2-Year 12-Hour AES            ** 
  ************************************************ 
   
   
-------------------- 
|    READ STORM    |    Filename: C:\Users\jghobrial\AppD                       
|                  |              ata\Local\Temp\                               
|                  |              d2defbb2-f1a2-40af-8868-8a16a628f8eb\df6836ac 
| Ptotal= 42.00 mm |    Comments: 2 Year 12 Hour AES (Bloor, TRCA)         
-------------------- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                 0.00    0.00 |  3.25    7.14 |  6.50    2.94 |  9.75    0.42 
                 0.25    0.42 |  3.50    7.14 |  6.75    2.94 | 10.00    0.42 
                 0.50    0.42 |  3.75    7.14 |  7.00    2.94 | 10.25    0.42 
                 0.75    0.42 |  4.00    7.14 |  7.25    1.68 | 10.50    0.42 
                 1.00    0.42 |  4.25   19.32 |  7.50    1.68 | 10.75    0.42 
                 1.25    0.42 |  4.50   19.32 |  7.75    1.68 | 11.00    0.42 
                 1.50    0.42 |  4.75   19.32 |  8.00    1.68 | 11.25    0.42 
                 1.75    0.42 |  5.00   19.32 |  8.25    0.84 | 11.50    0.42 
                 2.00    0.42 |  5.25    5.46 |  8.50    0.84 | 11.75    0.42 
                 2.25    2.52 |  5.50    5.46 |  8.75    0.84 | 12.00    0.42 
                 2.50    2.52 |  5.75    5.46 |  9.00    0.84 | 
                 2.75    2.52 |  6.00    5.46 |  9.25    0.42 | 
                 3.00    2.52 |  6.25    2.94 |  9.50    0.42 | 
   
------------------------------------------------------------------------------- 
 
-------------------- 
| CALIB            | 
| STANDHYD (  0001)|   Area    (ha)=  17.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      17.65         0.18 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     344.77        40.00 
     Mannings n           =      0.013        0.250 
  

         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    2.52 | 6.250    5.46 |  9.33    0.42 
                0.167    0.00 | 3.250    2.52 | 6.333    2.94 |  9.42    0.42 
                0.250    0.00 | 3.333    7.14 | 6.417    2.94 |  9.50    0.42 
                0.333    0.42 | 3.417    7.14 | 6.500    2.94 |  9.58    0.42 
                0.417    0.42 | 3.500    7.14 | 6.583    2.94 |  9.67    0.42 
                0.500    0.42 | 3.583    7.14 | 6.667    2.94 |  9.75    0.42 
                0.583    0.42 | 3.667    7.14 | 6.750    2.94 |  9.83    0.42 
                0.667    0.42 | 3.750    7.14 | 6.833    2.94 |  9.92    0.42 
                0.750    0.42 | 3.833    7.14 | 6.917    2.94 | 10.00    0.42 
                0.833    0.42 | 3.917    7.14 | 7.000    2.94 | 10.08    0.42 
                0.917    0.42 | 4.000    7.14 | 7.083    2.94 | 10.17    0.42 
                1.000    0.42 | 4.083    7.14 | 7.167    2.94 | 10.25    0.42 
                1.083    0.42 | 4.167    7.14 | 7.250    2.94 | 10.33    0.42 
                1.167    0.42 | 4.250    7.14 | 7.333    1.68 | 10.42    0.42 
                1.250    0.42 | 4.333   19.32 | 7.417    1.68 | 10.50    0.42 
                1.333    0.42 | 4.417   19.32 | 7.500    1.68 | 10.58    0.42 
                1.417    0.42 | 4.500   19.32 | 7.583    1.68 | 10.67    0.42 
                1.500    0.42 | 4.583   19.32 | 7.667    1.68 | 10.75    0.42 
                1.583    0.42 | 4.667   19.32 | 7.750    1.68 | 10.83    0.42 
                1.667    0.42 | 4.750   19.32 | 7.833    1.68 | 10.92    0.42 
                1.750    0.42 | 4.833   19.32 | 7.917    1.68 | 11.00    0.42 
                1.833    0.42 | 4.917   19.32 | 8.000    1.68 | 11.08    0.42 
                1.917    0.42 | 5.000   19.32 | 8.083    1.68 | 11.17    0.42 
                2.000    0.42 | 5.083   19.32 | 8.167    1.68 | 11.25    0.42 
                2.083    0.42 | 5.167   19.32 | 8.250    1.68 | 11.33    0.42 
                2.167    0.42 | 5.250   19.32 | 8.333    0.84 | 11.42    0.42 
                2.250    0.42 | 5.333    5.46 | 8.417    0.84 | 11.50    0.42 
                2.333    2.52 | 5.417    5.46 | 8.500    0.84 | 11.58    0.42 
                2.417    2.52 | 5.500    5.46 | 8.583    0.84 | 11.67    0.42 
                2.500    2.52 | 5.583    5.46 | 8.667    0.84 | 11.75    0.42 
                2.583    2.52 | 5.667    5.46 | 8.750    0.84 | 11.83    0.42 
                2.667    2.52 | 5.750    5.46 | 8.833    0.84 | 11.92    0.42 
                2.750    2.52 | 5.833    5.46 | 8.917    0.84 | 12.00    0.42 
                2.833    2.52 | 5.917    5.46 | 9.000    0.84 | 12.08    0.42 
                2.917    2.52 | 6.000    5.46 | 9.083    0.84 | 12.17    0.42 
                3.000    2.52 | 6.083    5.46 | 9.167    0.84 | 12.25    0.42 
                3.083    2.52 | 6.167    5.46 | 9.250    0.84 | 
   
     Max.Eff.Inten.(mm/hr)=      19.32        11.73 
                over (min)       10.00        15.00 
     Storage Coeff.  (min)=      10.36 (ii)   12.53 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        15.00 
     Unit Hyd. peak  (cms)=       0.11         0.08 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.94         0.01          0.950 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.25           5.25 
     RUNOFF VOLUME    (mm)=      41.00        19.22          40.78 
     TOTAL RAINFALL   (mm)=      42.00        42.00          42.00 
     RUNOFF COEFFICIENT   =       0.98         0.46           0.97 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0004)|     OVERFLOW IS OFF 
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| IN= 2---> OUT= 1 | 
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 
                          0.0000     0.0000   |   0.2240      1.0750 
                          0.0369     0.4255   |   0.2610      1.2100 
                          0.0940     0.5850   |   0.2950      1.3580 
                          0.1450     0.7390   |   1.6700      2.1200 
                          0.1780     0.8770   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0001)     17.830      0.950      5.25      40.78 
   OUTFLOW: ID= 1 (  0004)     17.830      0.094      7.58      40.56 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  9.88 
                   TIME SHIFT OF PEAK FLOW         (min)=140.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.5846 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0007)|   Area    (ha)=   0.66 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       0.65         0.01 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=      66.33        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    2.52 | 6.250    5.46 |  9.33    0.42 
                0.167    0.00 | 3.250    2.52 | 6.333    2.94 |  9.42    0.42 
                0.250    0.00 | 3.333    7.14 | 6.417    2.94 |  9.50    0.42 
                0.333    0.42 | 3.417    7.14 | 6.500    2.94 |  9.58    0.42 
                0.417    0.42 | 3.500    7.14 | 6.583    2.94 |  9.67    0.42 
                0.500    0.42 | 3.583    7.14 | 6.667    2.94 |  9.75    0.42 
                0.583    0.42 | 3.667    7.14 | 6.750    2.94 |  9.83    0.42 
                0.667    0.42 | 3.750    7.14 | 6.833    2.94 |  9.92    0.42 
                0.750    0.42 | 3.833    7.14 | 6.917    2.94 | 10.00    0.42 
                0.833    0.42 | 3.917    7.14 | 7.000    2.94 | 10.08    0.42 
                0.917    0.42 | 4.000    7.14 | 7.083    2.94 | 10.17    0.42 
                1.000    0.42 | 4.083    7.14 | 7.167    2.94 | 10.25    0.42 
                1.083    0.42 | 4.167    7.14 | 7.250    2.94 | 10.33    0.42 
                1.167    0.42 | 4.250    7.14 | 7.333    1.68 | 10.42    0.42 
                1.250    0.42 | 4.333   19.32 | 7.417    1.68 | 10.50    0.42 
                1.333    0.42 | 4.417   19.32 | 7.500    1.68 | 10.58    0.42 
                1.417    0.42 | 4.500   19.32 | 7.583    1.68 | 10.67    0.42 
                1.500    0.42 | 4.583   19.32 | 7.667    1.68 | 10.75    0.42 
                1.583    0.42 | 4.667   19.32 | 7.750    1.68 | 10.83    0.42 
                1.667    0.42 | 4.750   19.32 | 7.833    1.68 | 10.92    0.42 
                1.750    0.42 | 4.833   19.32 | 7.917    1.68 | 11.00    0.42 
                1.833    0.42 | 4.917   19.32 | 8.000    1.68 | 11.08    0.42 
                1.917    0.42 | 5.000   19.32 | 8.083    1.68 | 11.17    0.42 
                2.000    0.42 | 5.083   19.32 | 8.167    1.68 | 11.25    0.42 
                2.083    0.42 | 5.167   19.32 | 8.250    1.68 | 11.33    0.42 
                2.167    0.42 | 5.250   19.32 | 8.333    0.84 | 11.42    0.42 
                2.250    0.42 | 5.333    5.46 | 8.417    0.84 | 11.50    0.42 
                2.333    2.52 | 5.417    5.46 | 8.500    0.84 | 11.58    0.42 
                2.417    2.52 | 5.500    5.46 | 8.583    0.84 | 11.67    0.42 

                2.500    2.52 | 5.583    5.46 | 8.667    0.84 | 11.75    0.42 
                2.583    2.52 | 5.667    5.46 | 8.750    0.84 | 11.83    0.42 
                2.667    2.52 | 5.750    5.46 | 8.833    0.84 | 11.92    0.42 
                2.750    2.52 | 5.833    5.46 | 8.917    0.84 | 12.00    0.42 
                2.833    2.52 | 5.917    5.46 | 9.000    0.84 | 12.08    0.42 
                2.917    2.52 | 6.000    5.46 | 9.083    0.84 | 12.17    0.42 
                3.000    2.52 | 6.083    5.46 | 9.167    0.84 | 12.25    0.42 
                3.083    2.52 | 6.167    5.46 | 9.250    0.84 | 
   
     Max.Eff.Inten.(mm/hr)=      19.32        11.73 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       3.85 (ii)    6.02 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.25         0.15 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.04         0.00          0.035 (iii) 
     TIME TO PEAK    (hrs)=       5.08         5.25           5.25 
     RUNOFF VOLUME    (mm)=      41.00        19.22          40.78 
     TOTAL RAINFALL   (mm)=      42.00        42.00          42.00 
     RUNOFF COEFFICIENT   =       0.98         0.46           0.97 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0008)|     OVERFLOW IS OFF 
| IN= 2---> OUT= 1 | 
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 
                          0.0000     0.0000   |   0.0122      0.0301 
                          0.0011     0.0126   |   0.0154      0.0369 
                          0.0065     0.0195   |   0.0181      0.0415 
                          0.0100     0.0252   |   0.0204      0.0466 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0007)      0.660      0.035      5.25      40.78 
   OUTFLOW: ID= 1 (  0008)      0.660      0.006      6.33      36.37 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 18.28 
                   TIME SHIFT OF PEAK FLOW         (min)= 65.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0195 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0065)|   Area    (ha)=  75.39 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      74.64         0.75 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     708.94        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
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                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    2.52 | 6.250    5.46 |  9.33    0.42 
                0.167    0.00 | 3.250    2.52 | 6.333    2.94 |  9.42    0.42 
                0.250    0.00 | 3.333    7.14 | 6.417    2.94 |  9.50    0.42 
                0.333    0.42 | 3.417    7.14 | 6.500    2.94 |  9.58    0.42 
                0.417    0.42 | 3.500    7.14 | 6.583    2.94 |  9.67    0.42 
                0.500    0.42 | 3.583    7.14 | 6.667    2.94 |  9.75    0.42 
                0.583    0.42 | 3.667    7.14 | 6.750    2.94 |  9.83    0.42 
                0.667    0.42 | 3.750    7.14 | 6.833    2.94 |  9.92    0.42 
                0.750    0.42 | 3.833    7.14 | 6.917    2.94 | 10.00    0.42 
                0.833    0.42 | 3.917    7.14 | 7.000    2.94 | 10.08    0.42 
                0.917    0.42 | 4.000    7.14 | 7.083    2.94 | 10.17    0.42 
                1.000    0.42 | 4.083    7.14 | 7.167    2.94 | 10.25    0.42 
                1.083    0.42 | 4.167    7.14 | 7.250    2.94 | 10.33    0.42 
                1.167    0.42 | 4.250    7.14 | 7.333    1.68 | 10.42    0.42 
                1.250    0.42 | 4.333   19.32 | 7.417    1.68 | 10.50    0.42 
                1.333    0.42 | 4.417   19.32 | 7.500    1.68 | 10.58    0.42 
                1.417    0.42 | 4.500   19.32 | 7.583    1.68 | 10.67    0.42 
                1.500    0.42 | 4.583   19.32 | 7.667    1.68 | 10.75    0.42 
                1.583    0.42 | 4.667   19.32 | 7.750    1.68 | 10.83    0.42 
                1.667    0.42 | 4.750   19.32 | 7.833    1.68 | 10.92    0.42 
                1.750    0.42 | 4.833   19.32 | 7.917    1.68 | 11.00    0.42 
                1.833    0.42 | 4.917   19.32 | 8.000    1.68 | 11.08    0.42 
                1.917    0.42 | 5.000   19.32 | 8.083    1.68 | 11.17    0.42 
                2.000    0.42 | 5.083   19.32 | 8.167    1.68 | 11.25    0.42 
                2.083    0.42 | 5.167   19.32 | 8.250    1.68 | 11.33    0.42 
                2.167    0.42 | 5.250   19.32 | 8.333    0.84 | 11.42    0.42 
                2.250    0.42 | 5.333    5.46 | 8.417    0.84 | 11.50    0.42 
                2.333    2.52 | 5.417    5.46 | 8.500    0.84 | 11.58    0.42 
                2.417    2.52 | 5.500    5.46 | 8.583    0.84 | 11.67    0.42 
                2.500    2.52 | 5.583    5.46 | 8.667    0.84 | 11.75    0.42 
                2.583    2.52 | 5.667    5.46 | 8.750    0.84 | 11.83    0.42 
                2.667    2.52 | 5.750    5.46 | 8.833    0.84 | 11.92    0.42 
                2.750    2.52 | 5.833    5.46 | 8.917    0.84 | 12.00    0.42 
                2.833    2.52 | 5.917    5.46 | 9.000    0.84 | 12.08    0.42 
                2.917    2.52 | 6.000    5.46 | 9.083    0.84 | 12.17    0.42 
                3.000    2.52 | 6.083    5.46 | 9.167    0.84 | 12.25    0.42 
                3.083    2.52 | 6.167    5.46 | 9.250    0.84 | 
   
     Max.Eff.Inten.(mm/hr)=      19.32        11.73 
                over (min)       15.00        20.00 
     Storage Coeff.  (min)=      15.97 (ii)   18.14 (ii) 
     Unit Hyd. Tpeak (min)=      15.00        20.00 
     Unit Hyd. peak  (cms)=       0.07         0.06 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       3.92         0.02          3.938 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.33           5.25 
     RUNOFF VOLUME    (mm)=      41.00        19.22          40.78 
     TOTAL RAINFALL   (mm)=      42.00        42.00          42.00 
     RUNOFF COEFFICIENT   =       0.98         0.46           0.97 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0069)|     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   |   1.1394      4.4340 

                          0.4823     2.3068   |   1.3243      4.9942 
                          0.7344     3.0305   |   1.5003      5.6083 
                          0.9063     3.6110   |   5.8130      9.4020 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0065)     75.390      3.938      5.25      40.78 
   OUTFLOW: ID= 1 (  0069)     75.390      0.482      7.58      40.77 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 12.25 
                   TIME SHIFT OF PEAK FLOW         (min)=140.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  2.3068 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0067)|   Area    (ha)=   2.87 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  80.00   Dir. Conn.(%)=  80.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       2.30         0.57 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     138.32        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    2.52 | 6.250    5.46 |  9.33    0.42 
                0.167    0.00 | 3.250    2.52 | 6.333    2.94 |  9.42    0.42 
                0.250    0.00 | 3.333    7.14 | 6.417    2.94 |  9.50    0.42 
                0.333    0.42 | 3.417    7.14 | 6.500    2.94 |  9.58    0.42 
                0.417    0.42 | 3.500    7.14 | 6.583    2.94 |  9.67    0.42 
                0.500    0.42 | 3.583    7.14 | 6.667    2.94 |  9.75    0.42 
                0.583    0.42 | 3.667    7.14 | 6.750    2.94 |  9.83    0.42 
                0.667    0.42 | 3.750    7.14 | 6.833    2.94 |  9.92    0.42 
                0.750    0.42 | 3.833    7.14 | 6.917    2.94 | 10.00    0.42 
                0.833    0.42 | 3.917    7.14 | 7.000    2.94 | 10.08    0.42 
                0.917    0.42 | 4.000    7.14 | 7.083    2.94 | 10.17    0.42 
                1.000    0.42 | 4.083    7.14 | 7.167    2.94 | 10.25    0.42 
                1.083    0.42 | 4.167    7.14 | 7.250    2.94 | 10.33    0.42 
                1.167    0.42 | 4.250    7.14 | 7.333    1.68 | 10.42    0.42 
                1.250    0.42 | 4.333   19.32 | 7.417    1.68 | 10.50    0.42 
                1.333    0.42 | 4.417   19.32 | 7.500    1.68 | 10.58    0.42 
                1.417    0.42 | 4.500   19.32 | 7.583    1.68 | 10.67    0.42 
                1.500    0.42 | 4.583   19.32 | 7.667    1.68 | 10.75    0.42 
                1.583    0.42 | 4.667   19.32 | 7.750    1.68 | 10.83    0.42 
                1.667    0.42 | 4.750   19.32 | 7.833    1.68 | 10.92    0.42 
                1.750    0.42 | 4.833   19.32 | 7.917    1.68 | 11.00    0.42 
                1.833    0.42 | 4.917   19.32 | 8.000    1.68 | 11.08    0.42 
                1.917    0.42 | 5.000   19.32 | 8.083    1.68 | 11.17    0.42 
                2.000    0.42 | 5.083   19.32 | 8.167    1.68 | 11.25    0.42 
                2.083    0.42 | 5.167   19.32 | 8.250    1.68 | 11.33    0.42 
                2.167    0.42 | 5.250   19.32 | 8.333    0.84 | 11.42    0.42 
                2.250    0.42 | 5.333    5.46 | 8.417    0.84 | 11.50    0.42 
                2.333    2.52 | 5.417    5.46 | 8.500    0.84 | 11.58    0.42 
                2.417    2.52 | 5.500    5.46 | 8.583    0.84 | 11.67    0.42 
                2.500    2.52 | 5.583    5.46 | 8.667    0.84 | 11.75    0.42 
                2.583    2.52 | 5.667    5.46 | 8.750    0.84 | 11.83    0.42 
                2.667    2.52 | 5.750    5.46 | 8.833    0.84 | 11.92    0.42 
                2.750    2.52 | 5.833    5.46 | 8.917    0.84 | 12.00    0.42 
                2.833    2.52 | 5.917    5.46 | 9.000    0.84 | 12.08    0.42 
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                2.917    2.52 | 6.000    5.46 | 9.083    0.84 | 12.17    0.42 
                3.000    2.52 | 6.083    5.46 | 9.167    0.84 | 12.25    0.42 
                3.083    2.52 | 6.167    5.46 | 9.250    0.84 | 
   
     Max.Eff.Inten.(mm/hr)=      19.32        11.36 
                over (min)        5.00        25.00 
     Storage Coeff.  (min)=       5.99 (ii)   22.83 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        25.00 
     Unit Hyd. peak  (cms)=       0.19         0.05 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.12         0.01          0.137 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.33           5.25 
     RUNOFF VOLUME    (mm)=      41.00        19.22          36.64 
     TOTAL RAINFALL   (mm)=      42.00        42.00          42.00 
     RUNOFF COEFFICIENT   =       0.98         0.46           0.87 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
  
-------------------- 
| ADD HYD  (  0066)| 
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V. 
--------------------         (ha)    (cms)    (hrs)     (mm) 
        ID1= 1 (  0067):     2.87   0.137     5.25    36.64 
      + ID2= 2 (  0069):    75.39   0.482     7.58    40.77 
        ==================================================== 
        ID = 3 (  0066):    78.26   0.503     7.25    40.61 
  
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0068)|     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   |   0.7862      0.6217 
                          0.0059     0.0677   |   0.9885      0.7196 
                          0.4183     0.4587   |   1.1496      0.7854 
                          0.6373     0.5653   |   1.3019      0.8658 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0066)     78.260      0.503      7.25      40.61 
   OUTFLOW: ID= 1 (  0068)     78.260      0.418     11.08      40.55 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 83.21 
                   TIME SHIFT OF PEAK FLOW         (min)=230.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.4587 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0083)|   Area    (ha)=  26.63 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      26.36         0.27 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     421.35        40.00 

     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    2.52 | 6.250    5.46 |  9.33    0.42 
                0.167    0.00 | 3.250    2.52 | 6.333    2.94 |  9.42    0.42 
                0.250    0.00 | 3.333    7.14 | 6.417    2.94 |  9.50    0.42 
                0.333    0.42 | 3.417    7.14 | 6.500    2.94 |  9.58    0.42 
                0.417    0.42 | 3.500    7.14 | 6.583    2.94 |  9.67    0.42 
                0.500    0.42 | 3.583    7.14 | 6.667    2.94 |  9.75    0.42 
                0.583    0.42 | 3.667    7.14 | 6.750    2.94 |  9.83    0.42 
                0.667    0.42 | 3.750    7.14 | 6.833    2.94 |  9.92    0.42 
                0.750    0.42 | 3.833    7.14 | 6.917    2.94 | 10.00    0.42 
                0.833    0.42 | 3.917    7.14 | 7.000    2.94 | 10.08    0.42 
                0.917    0.42 | 4.000    7.14 | 7.083    2.94 | 10.17    0.42 
                1.000    0.42 | 4.083    7.14 | 7.167    2.94 | 10.25    0.42 
                1.083    0.42 | 4.167    7.14 | 7.250    2.94 | 10.33    0.42 
                1.167    0.42 | 4.250    7.14 | 7.333    1.68 | 10.42    0.42 
                1.250    0.42 | 4.333   19.32 | 7.417    1.68 | 10.50    0.42 
                1.333    0.42 | 4.417   19.32 | 7.500    1.68 | 10.58    0.42 
                1.417    0.42 | 4.500   19.32 | 7.583    1.68 | 10.67    0.42 
                1.500    0.42 | 4.583   19.32 | 7.667    1.68 | 10.75    0.42 
                1.583    0.42 | 4.667   19.32 | 7.750    1.68 | 10.83    0.42 
                1.667    0.42 | 4.750   19.32 | 7.833    1.68 | 10.92    0.42 
                1.750    0.42 | 4.833   19.32 | 7.917    1.68 | 11.00    0.42 
                1.833    0.42 | 4.917   19.32 | 8.000    1.68 | 11.08    0.42 
                1.917    0.42 | 5.000   19.32 | 8.083    1.68 | 11.17    0.42 
                2.000    0.42 | 5.083   19.32 | 8.167    1.68 | 11.25    0.42 
                2.083    0.42 | 5.167   19.32 | 8.250    1.68 | 11.33    0.42 
                2.167    0.42 | 5.250   19.32 | 8.333    0.84 | 11.42    0.42 
                2.250    0.42 | 5.333    5.46 | 8.417    0.84 | 11.50    0.42 
                2.333    2.52 | 5.417    5.46 | 8.500    0.84 | 11.58    0.42 
                2.417    2.52 | 5.500    5.46 | 8.583    0.84 | 11.67    0.42 
                2.500    2.52 | 5.583    5.46 | 8.667    0.84 | 11.75    0.42 
                2.583    2.52 | 5.667    5.46 | 8.750    0.84 | 11.83    0.42 
                2.667    2.52 | 5.750    5.46 | 8.833    0.84 | 11.92    0.42 
                2.750    2.52 | 5.833    5.46 | 8.917    0.84 | 12.00    0.42 
                2.833    2.52 | 5.917    5.46 | 9.000    0.84 | 12.08    0.42 
                2.917    2.52 | 6.000    5.46 | 9.083    0.84 | 12.17    0.42 
                3.000    2.52 | 6.083    5.46 | 9.167    0.84 | 12.25    0.42 
                3.083    2.52 | 6.167    5.46 | 9.250    0.84 | 
   
     Max.Eff.Inten.(mm/hr)=      19.32        11.73 
                over (min)       10.00        15.00 
     Storage Coeff.  (min)=      11.69 (ii)   13.86 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        15.00 
     Unit Hyd. peak  (cms)=       0.10         0.08 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       1.41         0.01          1.416 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.25           5.25 
     RUNOFF VOLUME    (mm)=      41.00        19.22          40.78 
     TOTAL RAINFALL   (mm)=      42.00        42.00          42.00 
     RUNOFF COEFFICIENT   =       0.98         0.46           0.97 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
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-------------------- 
| RESERVOIR(  0084)|     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   |   0.4507      1.5442 
                          0.1903     0.7953   |   0.5255      1.7396 
                          0.2909     1.0533   |   0.5941      1.9538 
                          0.3582     1.2571   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0083)     26.630      1.416      5.25      40.78 
   OUTFLOW: ID= 1 (  0084)     26.630      0.190      7.33      40.74 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 13.44 
                   TIME SHIFT OF PEAK FLOW         (min)=125.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.7953 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0087)|   Area    (ha)=  10.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      10.72         0.11 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     268.70        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    2.52 | 6.250    5.46 |  9.33    0.42 
                0.167    0.00 | 3.250    2.52 | 6.333    2.94 |  9.42    0.42 
                0.250    0.00 | 3.333    7.14 | 6.417    2.94 |  9.50    0.42 
                0.333    0.42 | 3.417    7.14 | 6.500    2.94 |  9.58    0.42 
                0.417    0.42 | 3.500    7.14 | 6.583    2.94 |  9.67    0.42 
                0.500    0.42 | 3.583    7.14 | 6.667    2.94 |  9.75    0.42 
                0.583    0.42 | 3.667    7.14 | 6.750    2.94 |  9.83    0.42 
                0.667    0.42 | 3.750    7.14 | 6.833    2.94 |  9.92    0.42 
                0.750    0.42 | 3.833    7.14 | 6.917    2.94 | 10.00    0.42 
                0.833    0.42 | 3.917    7.14 | 7.000    2.94 | 10.08    0.42 
                0.917    0.42 | 4.000    7.14 | 7.083    2.94 | 10.17    0.42 
                1.000    0.42 | 4.083    7.14 | 7.167    2.94 | 10.25    0.42 
                1.083    0.42 | 4.167    7.14 | 7.250    2.94 | 10.33    0.42 
                1.167    0.42 | 4.250    7.14 | 7.333    1.68 | 10.42    0.42 
                1.250    0.42 | 4.333   19.32 | 7.417    1.68 | 10.50    0.42 
                1.333    0.42 | 4.417   19.32 | 7.500    1.68 | 10.58    0.42 
                1.417    0.42 | 4.500   19.32 | 7.583    1.68 | 10.67    0.42 
                1.500    0.42 | 4.583   19.32 | 7.667    1.68 | 10.75    0.42 
                1.583    0.42 | 4.667   19.32 | 7.750    1.68 | 10.83    0.42 
                1.667    0.42 | 4.750   19.32 | 7.833    1.68 | 10.92    0.42 
                1.750    0.42 | 4.833   19.32 | 7.917    1.68 | 11.00    0.42 
                1.833    0.42 | 4.917   19.32 | 8.000    1.68 | 11.08    0.42 
                1.917    0.42 | 5.000   19.32 | 8.083    1.68 | 11.17    0.42 
                2.000    0.42 | 5.083   19.32 | 8.167    1.68 | 11.25    0.42 
                2.083    0.42 | 5.167   19.32 | 8.250    1.68 | 11.33    0.42 
                2.167    0.42 | 5.250   19.32 | 8.333    0.84 | 11.42    0.42 
                2.250    0.42 | 5.333    5.46 | 8.417    0.84 | 11.50    0.42 
                2.333    2.52 | 5.417    5.46 | 8.500    0.84 | 11.58    0.42 

                2.417    2.52 | 5.500    5.46 | 8.583    0.84 | 11.67    0.42 
                2.500    2.52 | 5.583    5.46 | 8.667    0.84 | 11.75    0.42 
                2.583    2.52 | 5.667    5.46 | 8.750    0.84 | 11.83    0.42 
                2.667    2.52 | 5.750    5.46 | 8.833    0.84 | 11.92    0.42 
                2.750    2.52 | 5.833    5.46 | 8.917    0.84 | 12.00    0.42 
                2.833    2.52 | 5.917    5.46 | 9.000    0.84 | 12.08    0.42 
                2.917    2.52 | 6.000    5.46 | 9.083    0.84 | 12.17    0.42 
                3.000    2.52 | 6.083    5.46 | 9.167    0.84 | 12.25    0.42 
                3.083    2.52 | 6.167    5.46 | 9.250    0.84 | 
   
     Max.Eff.Inten.(mm/hr)=      19.32        11.73 
                over (min)       10.00        15.00 
     Storage Coeff.  (min)=       8.92 (ii)   11.09 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        15.00 
     Unit Hyd. peak  (cms)=       0.12         0.09 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.57         0.00          0.578 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.25           5.25 
     RUNOFF VOLUME    (mm)=      41.00        19.22          40.78 
     TOTAL RAINFALL   (mm)=      42.00        42.00          42.00 
     RUNOFF COEFFICIENT   =       0.98         0.46           0.97 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0088)|     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   |   0.1328      0.5210 
                          0.0223     0.2570   |   0.1673      0.6380 
                          0.0705     0.3460   |   0.1955      0.7180 
                          0.1081     0.4380   |   0.2207      0.8065 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0087)     10.830      0.578      5.25      40.78 
   OUTFLOW: ID= 1 (  0088)     10.830      0.070      7.42      40.51 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 12.17 
                   TIME SHIFT OF PEAK FLOW         (min)=130.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.3458 
  
------------------------------------------------------------------------------- 
================================================================================
=========================== 
   
       V    V   I    SSSSS  U   U    A    L              (v 6.2.2015) 
       V    V   I    SS     U   U   A A   L 
        V  V    I     SS    U   U  AAAAA  L 
        V  V    I      SS   U   U  A   A  L 
         VV     I    SSSSS  UUUUU  A   A  LLLLL 
     
        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM 
       O   O    T      T    H   H   Y Y   MM MM  O   O 
       O   O    T      T    H   H    Y    M   M  O   O     
        OOO     T      T    H   H    Y    M   M   OOO 
Developed and Distributed by Smart City Water Inc 
Copyright 2007 - 2022 Smart City Water Inc 
All rights reserved. 
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                   *****  D E T A I L E D   O U T P U T ***** 
 
 
  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                                                                   
  Output  filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\b5c43a9f-d366-43ab-a572-f61d5781cb36\sc 
  Summary filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\b5c43a9f-d366-43ab-a572-f61d5781cb36\sc 
 
 
DATE: 11-01-2024                           TIME: 01:43:06        
 
USER:                                                    
 
 
   
COMMENTS: ____________________________________________________________ 
 
   
--------------------------------------------------------------------------------
--------------------------- 
  ************************************************ 
  ** SIMULATION : 2-Year 4-Hour Chicago Caledon ** 
  ************************************************ 
   
-------------------- 
| CHICAGO STORM    |    IDF curve parameters: A=1070.000 
| Ptotal= 34.22 mm |                          B=   7.850 
--------------------                          C=   0.876 
                        used in:   INTENSITY =  A / (t + B)^C 
 
                        Duration of storm  =  4.00 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    1.53 |  1.00   19.60 |  2.00    4.48 |  3.00    1.89 
                 0.17    1.81 |  1.17   85.72 |  2.17    3.65 |  3.17    1.73 
                 0.33    2.22 |  1.33   26.59 |  2.33    3.08 |  3.33    1.59 
                 0.50    2.87 |  1.50   12.64 |  2.50    2.66 |  3.50    1.47 
                 0.67    4.06 |  1.67    7.99 |  2.67    2.34 |  3.67    1.37 
                 0.83    6.86 |  1.83    5.76 |  2.83    2.10 |  3.83    1.29 
   
   
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0001)|   Area    (ha)=  17.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      17.65         0.18 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     344.77        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 

                0.083    1.53 | 1.083   19.60 | 2.083    4.48 |  3.08    1.89 
                0.167    1.53 | 1.167   19.60 | 2.167    4.48 |  3.17    1.89 
                0.250    1.81 | 1.250   85.72 | 2.250    3.65 |  3.25    1.73 
                0.333    1.81 | 1.333   85.72 | 2.333    3.65 |  3.33    1.73 
                0.417    2.22 | 1.417   26.59 | 2.417    3.08 |  3.42    1.59 
                0.500    2.22 | 1.500   26.59 | 2.500    3.08 |  3.50    1.59 
                0.583    2.87 | 1.583   12.64 | 2.583    2.66 |  3.58    1.47 
                0.667    2.87 | 1.667   12.64 | 2.667    2.66 |  3.67    1.47 
                0.750    4.06 | 1.750    7.99 | 2.750    2.34 |  3.75    1.37 
                0.833    4.06 | 1.833    7.99 | 2.833    2.34 |  3.83    1.37 
                0.917    6.86 | 1.917    5.76 | 2.917    2.10 |  3.92    1.29 
                1.000    6.86 | 2.000    5.76 | 3.000    2.10 |  4.00    1.29 
   
     Max.Eff.Inten.(mm/hr)=      85.72        31.78 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       5.71 (ii)    6.90 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.20         0.14 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       3.62         0.01          3.630 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33 
     RUNOFF VOLUME    (mm)=      33.22        13.81          33.02 
     TOTAL RAINFALL   (mm)=      34.22        34.22          34.22 
     RUNOFF COEFFICIENT   =       0.97         0.40           0.97 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0004)|     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   |   0.2240      1.0750 
                          0.0369     0.4255   |   0.2610      1.2100 
                          0.0940     0.5850   |   0.2950      1.3580 
                          0.1450     0.7390   |   1.6700      2.1200 
                          0.1780     0.8770   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0001)     17.830      3.630      1.33      33.02 
   OUTFLOW: ID= 1 (  0004)     17.830      0.073      3.67      32.85 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  2.01 
                   TIME SHIFT OF PEAK FLOW         (min)=140.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.5260 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0007)|   Area    (ha)=   0.66 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       0.65         0.01 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=      66.33        40.00 
     Mannings n           =      0.013        0.250 
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         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    1.53 | 1.083   19.60 | 2.083    4.48 |  3.08    1.89 
                0.167    1.53 | 1.167   19.60 | 2.167    4.48 |  3.17    1.89 
                0.250    1.81 | 1.250   85.72 | 2.250    3.65 |  3.25    1.73 
                0.333    1.81 | 1.333   85.72 | 2.333    3.65 |  3.33    1.73 
                0.417    2.22 | 1.417   26.59 | 2.417    3.08 |  3.42    1.59 
                0.500    2.22 | 1.500   26.59 | 2.500    3.08 |  3.50    1.59 
                0.583    2.87 | 1.583   12.64 | 2.583    2.66 |  3.58    1.47 
                0.667    2.87 | 1.667   12.64 | 2.667    2.66 |  3.67    1.47 
                0.750    4.06 | 1.750    7.99 | 2.750    2.34 |  3.75    1.37 
                0.833    4.06 | 1.833    7.99 | 2.833    2.34 |  3.83    1.37 
                0.917    6.86 | 1.917    5.76 | 2.917    2.10 |  3.92    1.29 
                1.000    6.86 | 2.000    5.76 | 3.000    2.10 |  4.00    1.29 
   
     Max.Eff.Inten.(mm/hr)=      85.72        31.78 
                over (min)        5.00         5.00 
     Storage Coeff.  (min)=       2.12 (ii)    3.32 (ii) 
     Unit Hyd. Tpeak (min)=       5.00         5.00 
     Unit Hyd. peak  (cms)=       0.31         0.26 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.15         0.00          0.155 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33 
     RUNOFF VOLUME    (mm)=      33.22        13.81          33.02 
     TOTAL RAINFALL   (mm)=      34.22        34.22          34.22 
     RUNOFF COEFFICIENT   =       0.97         0.40           0.97 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0008)|     OVERFLOW IS OFF 
| IN= 2---> OUT= 1 | 
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 
                          0.0000     0.0000   |   0.0122      0.0301 
                          0.0011     0.0126   |   0.0154      0.0369 
                          0.0065     0.0195   |   0.0181      0.0415 
                          0.0100     0.0252   |   0.0204      0.0466 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0007)      0.660      0.155      1.33      33.02 
   OUTFLOW: ID= 1 (  0008)      0.660      0.005      2.50      28.61 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  3.43 
                   TIME SHIFT OF PEAK FLOW         (min)= 70.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0180 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0065)|   Area    (ha)=  75.39 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=      74.64         0.75 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     708.94        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    1.53 | 1.083   19.60 | 2.083    4.48 |  3.08    1.89 
                0.167    1.53 | 1.167   19.60 | 2.167    4.48 |  3.17    1.89 
                0.250    1.81 | 1.250   85.72 | 2.250    3.65 |  3.25    1.73 
                0.333    1.81 | 1.333   85.72 | 2.333    3.65 |  3.33    1.73 
                0.417    2.22 | 1.417   26.59 | 2.417    3.08 |  3.42    1.59 
                0.500    2.22 | 1.500   26.59 | 2.500    3.08 |  3.50    1.59 
                0.583    2.87 | 1.583   12.64 | 2.583    2.66 |  3.58    1.47 
                0.667    2.87 | 1.667   12.64 | 2.667    2.66 |  3.67    1.47 
                0.750    4.06 | 1.750    7.99 | 2.750    2.34 |  3.75    1.37 
                0.833    4.06 | 1.833    7.99 | 2.833    2.34 |  3.83    1.37 
                0.917    6.86 | 1.917    5.76 | 2.917    2.10 |  3.92    1.29 
                1.000    6.86 | 2.000    5.76 | 3.000    2.10 |  4.00    1.29 
   
     Max.Eff.Inten.(mm/hr)=      85.72        31.78 
                over (min)       10.00        10.00 
     Storage Coeff.  (min)=       8.80 (ii)    9.99 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        10.00 
     Unit Hyd. peak  (cms)=       0.12         0.11 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=      11.73         0.04         11.771 (iii) 
     TIME TO PEAK    (hrs)=       1.42         1.42           1.42 
     RUNOFF VOLUME    (mm)=      33.22        13.81          33.02 
     TOTAL RAINFALL   (mm)=      34.22        34.22          34.22 
     RUNOFF COEFFICIENT   =       0.97         0.40           0.97 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0069)|     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   |   1.1394      4.4340 
                          0.4823     2.3068   |   1.3243      4.9942 
                          0.7344     3.0305   |   1.5003      5.6083 
                          0.9063     3.6110   |   5.8130      9.4020 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0065)     75.390     11.771      1.42      33.02 
   OUTFLOW: ID= 1 (  0069)     75.390      0.440      3.17      33.01 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  3.74 
                   TIME SHIFT OF PEAK FLOW         (min)=105.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  2.1037 
  
------------------------------------------------------------------------------- 
-------------------- 
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| CALIB            | 
| STANDHYD (  0067)|   Area    (ha)=   2.87 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  80.00   Dir. Conn.(%)=  80.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       2.30         0.57 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     138.32        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    1.53 | 1.083   19.60 | 2.083    4.48 |  3.08    1.89 
                0.167    1.53 | 1.167   19.60 | 2.167    4.48 |  3.17    1.89 
                0.250    1.81 | 1.250   85.72 | 2.250    3.65 |  3.25    1.73 
                0.333    1.81 | 1.333   85.72 | 2.333    3.65 |  3.33    1.73 
                0.417    2.22 | 1.417   26.59 | 2.417    3.08 |  3.42    1.59 
                0.500    2.22 | 1.500   26.59 | 2.500    3.08 |  3.50    1.59 
                0.583    2.87 | 1.583   12.64 | 2.583    2.66 |  3.58    1.47 
                0.667    2.87 | 1.667   12.64 | 2.667    2.66 |  3.67    1.47 
                0.750    4.06 | 1.750    7.99 | 2.750    2.34 |  3.75    1.37 
                0.833    4.06 | 1.833    7.99 | 2.833    2.34 |  3.83    1.37 
                0.917    6.86 | 1.917    5.76 | 2.917    2.10 |  3.92    1.29 
                1.000    6.86 | 2.000    5.76 | 3.000    2.10 |  4.00    1.29 
   
     Max.Eff.Inten.(mm/hr)=      85.72        31.78 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       3.30 (ii)    7.61 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.27         0.13 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.53         0.04          0.555 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33 
     RUNOFF VOLUME    (mm)=      33.22        13.81          29.33 
     TOTAL RAINFALL   (mm)=      34.22        34.22          34.22 
     RUNOFF COEFFICIENT   =       0.97         0.40           0.86 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
  
-------------------- 
| ADD HYD  (  0066)| 
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V. 
--------------------         (ha)    (cms)    (hrs)     (mm) 
        ID1= 1 (  0067):     2.87   0.555     1.33    29.33 
      + ID2= 2 (  0069):    75.39   0.440     3.17    33.01 
        ==================================================== 
        ID = 3 (  0066):    78.26   0.672     1.33    32.87 
  
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0068)|     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   |   0.7862      0.6217 
                          0.0059     0.0677   |   0.9885      0.7196 
                          0.4183     0.4587   |   1.1496      0.7854 
                          0.6373     0.5653   |   1.3019      0.8658 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0066)     78.260      0.672      1.33      32.87 
   OUTFLOW: ID= 1 (  0068)     78.260      0.351      6.92      32.82 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 52.18 
                   TIME SHIFT OF PEAK FLOW         (min)=335.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.3948 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0083)|   Area    (ha)=  26.63 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      26.36         0.27 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     421.35        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    1.53 | 1.083   19.60 | 2.083    4.48 |  3.08    1.89 
                0.167    1.53 | 1.167   19.60 | 2.167    4.48 |  3.17    1.89 
                0.250    1.81 | 1.250   85.72 | 2.250    3.65 |  3.25    1.73 
                0.333    1.81 | 1.333   85.72 | 2.333    3.65 |  3.33    1.73 
                0.417    2.22 | 1.417   26.59 | 2.417    3.08 |  3.42    1.59 
                0.500    2.22 | 1.500   26.59 | 2.500    3.08 |  3.50    1.59 
                0.583    2.87 | 1.583   12.64 | 2.583    2.66 |  3.58    1.47 
                0.667    2.87 | 1.667   12.64 | 2.667    2.66 |  3.67    1.47 
                0.750    4.06 | 1.750    7.99 | 2.750    2.34 |  3.75    1.37 
                0.833    4.06 | 1.833    7.99 | 2.833    2.34 |  3.83    1.37 
                0.917    6.86 | 1.917    5.76 | 2.917    2.10 |  3.92    1.29 
                1.000    6.86 | 2.000    5.76 | 3.000    2.10 |  4.00    1.29 
   
     Max.Eff.Inten.(mm/hr)=      85.72        31.78 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       6.44 (ii)    7.63 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.18         0.13 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       5.21         0.02          5.222 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33 
     RUNOFF VOLUME    (mm)=      33.22        13.81          33.02 
     TOTAL RAINFALL   (mm)=      34.22        34.22          34.22 
     RUNOFF COEFFICIENT   =       0.97         0.40           0.97 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
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------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0084)|     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   |   0.4507      1.5442 
                          0.1903     0.7953   |   0.5255      1.7396 
                          0.2909     1.0533   |   0.5941      1.9538 
                          0.3582     1.2571   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0083)     26.630      5.222      1.33      33.02 
   OUTFLOW: ID= 1 (  0084)     26.630      0.175      2.83      32.98 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  3.35 
                   TIME SHIFT OF PEAK FLOW         (min)= 90.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.7319 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0087)|   Area    (ha)=  10.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      10.72         0.11 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     268.70        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    1.53 | 1.083   19.60 | 2.083    4.48 |  3.08    1.89 
                0.167    1.53 | 1.167   19.60 | 2.167    4.48 |  3.17    1.89 
                0.250    1.81 | 1.250   85.72 | 2.250    3.65 |  3.25    1.73 
                0.333    1.81 | 1.333   85.72 | 2.333    3.65 |  3.33    1.73 
                0.417    2.22 | 1.417   26.59 | 2.417    3.08 |  3.42    1.59 
                0.500    2.22 | 1.500   26.59 | 2.500    3.08 |  3.50    1.59 
                0.583    2.87 | 1.583   12.64 | 2.583    2.66 |  3.58    1.47 
                0.667    2.87 | 1.667   12.64 | 2.667    2.66 |  3.67    1.47 
                0.750    4.06 | 1.750    7.99 | 2.750    2.34 |  3.75    1.37 
                0.833    4.06 | 1.833    7.99 | 2.833    2.34 |  3.83    1.37 
                0.917    6.86 | 1.917    5.76 | 2.917    2.10 |  3.92    1.29 
                1.000    6.86 | 2.000    5.76 | 3.000    2.10 |  4.00    1.29 
   
     Max.Eff.Inten.(mm/hr)=      85.72        31.78 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       4.92 (ii)    6.11 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.22         0.15 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       2.29         0.01          2.295 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33 
     RUNOFF VOLUME    (mm)=      33.22        13.81          33.02 
     TOTAL RAINFALL   (mm)=      34.22        34.22          34.22 
     RUNOFF COEFFICIENT   =       0.97         0.40           0.97 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0088)|     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   |   0.1328      0.5210 
                          0.0223     0.2570   |   0.1673      0.6380 
                          0.0705     0.3460   |   0.1955      0.7180 
                          0.1081     0.4380   |   0.2207      0.8065 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0087)     10.830      2.295      1.33      33.02 
   OUTFLOW: ID= 1 (  0088)     10.830      0.053      3.33      32.75 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  2.32 
                   TIME SHIFT OF PEAK FLOW         (min)=120.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.3141 
  
------------------------------------------------------------------------------- 
================================================================================
=========================== 
   
       V    V   I    SSSSS  U   U    A    L              (v 6.2.2015) 
       V    V   I    SS     U   U   A A   L 
        V  V    I     SS    U   U  AAAAA  L 
        V  V    I      SS   U   U  A   A  L 
         VV     I    SSSSS  UUUUU  A   A  LLLLL 
     
        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM 
       O   O    T      T    H   H   Y Y   MM MM  O   O 
       O   O    T      T    H   H    Y    M   M  O   O     
        OOO     T      T    H   H    Y    M   M   OOO 
Developed and Distributed by Smart City Water Inc 
Copyright 2007 - 2022 Smart City Water Inc 
All rights reserved. 
   
   
                   *****  D E T A I L E D   O U T P U T ***** 
 
 
  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                                                                   
  Output  filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\8fefe974-52c2-49ad-bd3e-f512275221fd\sc 
  Summary filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\8fefe974-52c2-49ad-bd3e-f512275221fd\sc 
 
 
DATE: 11-01-2024                           TIME: 01:43:06        
 
USER:                                                    
 
 
   
COMMENTS: ____________________________________________________________ 
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--------------------------------------------------------------------------------
--------------------------- 
  ************************************************ 
  ** SIMULATION : 2-Year 6-Hour AES             ** 
  ************************************************ 
   
   
-------------------- 
|    READ STORM    |    Filename: C:\Users\jghobrial\AppD                       
|                  |              ata\Local\Temp\                               
|                  |              d2defbb2-f1a2-40af-8868-8a16a628f8eb\751f1711 
| Ptotal= 36.00 mm |    Comments: 2 Year 6 Hour AES (Bloor, TRCA)          
-------------------- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                 0.00    0.00 |  1.75   12.24 |  3.50    5.04 |  5.25    0.72 
                 0.25    0.72 |  2.00   12.24 |  3.75    2.88 |  5.50    0.72 
                 0.50    0.72 |  2.25   33.12 |  4.00    2.88 |  5.75    0.72 
                 0.75    0.72 |  2.50   33.12 |  4.25    1.44 |  6.00    0.72 
                 1.00    0.72 |  2.75    9.36 |  4.50    1.44 | 
                 1.25    4.32 |  3.00    9.36 |  4.75    0.72 | 
                 1.50    4.32 |  3.25    5.04 |  5.00    0.72 | 
   
------------------------------------------------------------------------------- 
 
-------------------- 
| CALIB            | 
| STANDHYD (  0001)|   Area    (ha)=  17.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      17.65         0.18 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     344.77        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    4.32 | 3.250    9.36 |  4.83    0.72 
                0.167    0.00 | 1.750    4.32 | 3.333    5.04 |  4.92    0.72 
                0.250    0.00 | 1.833   12.24 | 3.417    5.04 |  5.00    0.72 
                0.333    0.72 | 1.917   12.24 | 3.500    5.04 |  5.08    0.72 
                0.417    0.72 | 2.000   12.24 | 3.583    5.04 |  5.17    0.72 
                0.500    0.72 | 2.083   12.24 | 3.667    5.04 |  5.25    0.72 
                0.583    0.72 | 2.167   12.24 | 3.750    5.04 |  5.33    0.72 
                0.667    0.72 | 2.250   12.24 | 3.833    2.88 |  5.42    0.72 
                0.750    0.72 | 2.333   33.12 | 3.917    2.88 |  5.50    0.72 
                0.833    0.72 | 2.417   33.12 | 4.000    2.88 |  5.58    0.72 
                0.917    0.72 | 2.500   33.12 | 4.083    2.88 |  5.67    0.72 
                1.000    0.72 | 2.583   33.12 | 4.167    2.88 |  5.75    0.72 
                1.083    0.72 | 2.667   33.12 | 4.250    2.88 |  5.83    0.72 
                1.167    0.72 | 2.750   33.12 | 4.333    1.44 |  5.92    0.72 
                1.250    0.72 | 2.833    9.36 | 4.417    1.44 |  6.00    0.72 
                1.333    4.32 | 2.917    9.36 | 4.500    1.44 |  6.08    0.72 
                1.417    4.32 | 3.000    9.36 | 4.583    1.44 |  6.17    0.72 
                1.500    4.32 | 3.083    9.36 | 4.667    1.44 |  6.25    0.72 
                1.583    4.32 | 3.167    9.36 | 4.750    1.44 | 
   
     Max.Eff.Inten.(mm/hr)=      33.12        17.87 
                over (min)       10.00        15.00 
     Storage Coeff.  (min)=       8.35 (ii)   10.10 (ii) 

     Unit Hyd. Tpeak (min)=      10.00        15.00 
     Unit Hyd. peak  (cms)=       0.12         0.10 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       1.58         0.01          1.589 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.83           2.75 
     RUNOFF VOLUME    (mm)=      35.00        15.01          34.80 
     TOTAL RAINFALL   (mm)=      36.00        36.00          36.00 
     RUNOFF COEFFICIENT   =       0.97         0.42           0.97 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0004)|     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   |   0.2240      1.0750 
                          0.0369     0.4255   |   0.2610      1.2100 
                          0.0940     0.5850   |   0.2950      1.3580 
                          0.1450     0.7390   |   1.6700      2.1200 
                          0.1780     0.8770   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0001)     17.830      1.589      2.75      34.80 
   OUTFLOW: ID= 1 (  0004)     17.830      0.080      4.58      34.61 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  5.03 
                   TIME SHIFT OF PEAK FLOW         (min)=110.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.5458 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0007)|   Area    (ha)=   0.66 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       0.65         0.01 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=      66.33        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    4.32 | 3.250    9.36 |  4.83    0.72 
                0.167    0.00 | 1.750    4.32 | 3.333    5.04 |  4.92    0.72 
                0.250    0.00 | 1.833   12.24 | 3.417    5.04 |  5.00    0.72 
                0.333    0.72 | 1.917   12.24 | 3.500    5.04 |  5.08    0.72 
                0.417    0.72 | 2.000   12.24 | 3.583    5.04 |  5.17    0.72 
                0.500    0.72 | 2.083   12.24 | 3.667    5.04 |  5.25    0.72 
                0.583    0.72 | 2.167   12.24 | 3.750    5.04 |  5.33    0.72 
                0.667    0.72 | 2.250   12.24 | 3.833    2.88 |  5.42    0.72 
                0.750    0.72 | 2.333   33.12 | 3.917    2.88 |  5.50    0.72 
                0.833    0.72 | 2.417   33.12 | 4.000    2.88 |  5.58    0.72 
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                0.917    0.72 | 2.500   33.12 | 4.083    2.88 |  5.67    0.72 
                1.000    0.72 | 2.583   33.12 | 4.167    2.88 |  5.75    0.72 
                1.083    0.72 | 2.667   33.12 | 4.250    2.88 |  5.83    0.72 
                1.167    0.72 | 2.750   33.12 | 4.333    1.44 |  5.92    0.72 
                1.250    0.72 | 2.833    9.36 | 4.417    1.44 |  6.00    0.72 
                1.333    4.32 | 2.917    9.36 | 4.500    1.44 |  6.08    0.72 
                1.417    4.32 | 3.000    9.36 | 4.583    1.44 |  6.17    0.72 
                1.500    4.32 | 3.083    9.36 | 4.667    1.44 |  6.25    0.72 
                1.583    4.32 | 3.167    9.36 | 4.750    1.44 | 
   
     Max.Eff.Inten.(mm/hr)=      33.12        17.87 
                over (min)        5.00         5.00 
     Storage Coeff.  (min)=       3.11 (ii)    4.85 (ii) 
     Unit Hyd. Tpeak (min)=       5.00         5.00 
     Unit Hyd. peak  (cms)=       0.27         0.22 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.06         0.00          0.060 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      35.00        15.01          34.80 
     TOTAL RAINFALL   (mm)=      36.00        36.00          36.00 
     RUNOFF COEFFICIENT   =       0.97         0.42           0.97 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0008)|     OVERFLOW IS OFF 
| IN= 2---> OUT= 1 | 
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 
                          0.0000     0.0000   |   0.0122      0.0301 
                          0.0011     0.0126   |   0.0154      0.0369 
                          0.0065     0.0195   |   0.0181      0.0415 
                          0.0100     0.0252   |   0.0204      0.0466 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0007)      0.660      0.060      2.75      34.80 
   OUTFLOW: ID= 1 (  0008)      0.660      0.006      3.83      30.39 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  9.69 
                   TIME SHIFT OF PEAK FLOW         (min)= 65.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0187 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0065)|   Area    (ha)=  75.39 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      74.64         0.75 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     708.94        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   

                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    4.32 | 3.250    9.36 |  4.83    0.72 
                0.167    0.00 | 1.750    4.32 | 3.333    5.04 |  4.92    0.72 
                0.250    0.00 | 1.833   12.24 | 3.417    5.04 |  5.00    0.72 
                0.333    0.72 | 1.917   12.24 | 3.500    5.04 |  5.08    0.72 
                0.417    0.72 | 2.000   12.24 | 3.583    5.04 |  5.17    0.72 
                0.500    0.72 | 2.083   12.24 | 3.667    5.04 |  5.25    0.72 
                0.583    0.72 | 2.167   12.24 | 3.750    5.04 |  5.33    0.72 
                0.667    0.72 | 2.250   12.24 | 3.833    2.88 |  5.42    0.72 
                0.750    0.72 | 2.333   33.12 | 3.917    2.88 |  5.50    0.72 
                0.833    0.72 | 2.417   33.12 | 4.000    2.88 |  5.58    0.72 
                0.917    0.72 | 2.500   33.12 | 4.083    2.88 |  5.67    0.72 
                1.000    0.72 | 2.583   33.12 | 4.167    2.88 |  5.75    0.72 
                1.083    0.72 | 2.667   33.12 | 4.250    2.88 |  5.83    0.72 
                1.167    0.72 | 2.750   33.12 | 4.333    1.44 |  5.92    0.72 
                1.250    0.72 | 2.833    9.36 | 4.417    1.44 |  6.00    0.72 
                1.333    4.32 | 2.917    9.36 | 4.500    1.44 |  6.08    0.72 
                1.417    4.32 | 3.000    9.36 | 4.583    1.44 |  6.17    0.72 
                1.500    4.32 | 3.083    9.36 | 4.667    1.44 |  6.25    0.72 
                1.583    4.32 | 3.167    9.36 | 4.750    1.44 | 
   
     Max.Eff.Inten.(mm/hr)=      33.12        17.87 
                over (min)       15.00        15.00 
     Storage Coeff.  (min)=      12.87 (ii)   14.62 (ii) 
     Unit Hyd. Tpeak (min)=      15.00        15.00 
     Unit Hyd. peak  (cms)=       0.08         0.08 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       6.15         0.03          6.173 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.83           2.75 
     RUNOFF VOLUME    (mm)=      35.00        15.01          34.80 
     TOTAL RAINFALL   (mm)=      36.00        36.00          36.00 
     RUNOFF COEFFICIENT   =       0.97         0.42           0.97 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0069)|     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   |   1.1394      4.4340 
                          0.4823     2.3068   |   1.3243      4.9942 
                          0.7344     3.0305   |   1.5003      5.6083 
                          0.9063     3.6110   |   5.8130      9.4020 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0065)     75.390      6.173      2.75      34.80 
   OUTFLOW: ID= 1 (  0069)     75.390      0.456      4.50      34.78 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  7.40 
                   TIME SHIFT OF PEAK FLOW         (min)=105.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  2.1836 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0067)|   Area    (ha)=   2.87 
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|ID= 1 DT= 5.0 min |   Total Imp(%)=  80.00   Dir. Conn.(%)=  80.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       2.30         0.57 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     138.32        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    4.32 | 3.250    9.36 |  4.83    0.72 
                0.167    0.00 | 1.750    4.32 | 3.333    5.04 |  4.92    0.72 
                0.250    0.00 | 1.833   12.24 | 3.417    5.04 |  5.00    0.72 
                0.333    0.72 | 1.917   12.24 | 3.500    5.04 |  5.08    0.72 
                0.417    0.72 | 2.000   12.24 | 3.583    5.04 |  5.17    0.72 
                0.500    0.72 | 2.083   12.24 | 3.667    5.04 |  5.25    0.72 
                0.583    0.72 | 2.167   12.24 | 3.750    5.04 |  5.33    0.72 
                0.667    0.72 | 2.250   12.24 | 3.833    2.88 |  5.42    0.72 
                0.750    0.72 | 2.333   33.12 | 3.917    2.88 |  5.50    0.72 
                0.833    0.72 | 2.417   33.12 | 4.000    2.88 |  5.58    0.72 
                0.917    0.72 | 2.500   33.12 | 4.083    2.88 |  5.67    0.72 
                1.000    0.72 | 2.583   33.12 | 4.167    2.88 |  5.75    0.72 
                1.083    0.72 | 2.667   33.12 | 4.250    2.88 |  5.83    0.72 
                1.167    0.72 | 2.750   33.12 | 4.333    1.44 |  5.92    0.72 
                1.250    0.72 | 2.833    9.36 | 4.417    1.44 |  6.00    0.72 
                1.333    4.32 | 2.917    9.36 | 4.500    1.44 |  6.08    0.72 
                1.417    4.32 | 3.000    9.36 | 4.583    1.44 |  6.17    0.72 
                1.500    4.32 | 3.083    9.36 | 4.667    1.44 |  6.25    0.72 
                1.583    4.32 | 3.167    9.36 | 4.750    1.44 | 
   
     Max.Eff.Inten.(mm/hr)=      33.12        17.18 
                over (min)        5.00        20.00 
     Storage Coeff.  (min)=       4.83 (ii)   19.11 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        20.00 
     Unit Hyd. peak  (cms)=       0.22         0.06 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.21         0.02          0.227 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.92           2.75 
     RUNOFF VOLUME    (mm)=      35.00        15.00          31.00 
     TOTAL RAINFALL   (mm)=      36.00        36.00          36.00 
     RUNOFF COEFFICIENT   =       0.97         0.42           0.86 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
  
-------------------- 
| ADD HYD  (  0066)| 
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V. 
--------------------         (ha)    (cms)    (hrs)     (mm) 
        ID1= 1 (  0067):     2.87   0.227     2.75    31.00 
      + ID2= 2 (  0069):    75.39   0.456     4.50    34.78 
        ==================================================== 
        ID = 3 (  0066):    78.26   0.476     4.25    34.64 
  

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0068)|     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   |   0.7862      0.6217 
                          0.0059     0.0677   |   0.9885      0.7196 
                          0.4183     0.4587   |   1.1496      0.7854 
                          0.6373     0.5653   |   1.3019      0.8658 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0066)     78.260      0.476      4.25      34.64 
   OUTFLOW: ID= 1 (  0068)     78.260      0.369      8.33      34.59 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 77.42 
                   TIME SHIFT OF PEAK FLOW         (min)=245.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.4118 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0083)|   Area    (ha)=  26.63 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      26.36         0.27 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     421.35        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    4.32 | 3.250    9.36 |  4.83    0.72 
                0.167    0.00 | 1.750    4.32 | 3.333    5.04 |  4.92    0.72 
                0.250    0.00 | 1.833   12.24 | 3.417    5.04 |  5.00    0.72 
                0.333    0.72 | 1.917   12.24 | 3.500    5.04 |  5.08    0.72 
                0.417    0.72 | 2.000   12.24 | 3.583    5.04 |  5.17    0.72 
                0.500    0.72 | 2.083   12.24 | 3.667    5.04 |  5.25    0.72 
                0.583    0.72 | 2.167   12.24 | 3.750    5.04 |  5.33    0.72 
                0.667    0.72 | 2.250   12.24 | 3.833    2.88 |  5.42    0.72 
                0.750    0.72 | 2.333   33.12 | 3.917    2.88 |  5.50    0.72 
                0.833    0.72 | 2.417   33.12 | 4.000    2.88 |  5.58    0.72 
                0.917    0.72 | 2.500   33.12 | 4.083    2.88 |  5.67    0.72 
                1.000    0.72 | 2.583   33.12 | 4.167    2.88 |  5.75    0.72 
                1.083    0.72 | 2.667   33.12 | 4.250    2.88 |  5.83    0.72 
                1.167    0.72 | 2.750   33.12 | 4.333    1.44 |  5.92    0.72 
                1.250    0.72 | 2.833    9.36 | 4.417    1.44 |  6.00    0.72 
                1.333    4.32 | 2.917    9.36 | 4.500    1.44 |  6.08    0.72 
                1.417    4.32 | 3.000    9.36 | 4.583    1.44 |  6.17    0.72 
                1.500    4.32 | 3.083    9.36 | 4.667    1.44 |  6.25    0.72 
                1.583    4.32 | 3.167    9.36 | 4.750    1.44 | 
   
     Max.Eff.Inten.(mm/hr)=      33.12        17.87 
                over (min)       10.00        15.00 
     Storage Coeff.  (min)=       9.42 (ii)   11.17 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        15.00 
     Unit Hyd. peak  (cms)=       0.12         0.09 
                                                           *TOTALS* 



Humber Station Villages 
CEISMP Phase 2 SWM              August 2024 

        Page 53 of 83 

     PEAK FLOW       (cms)=       2.33         0.01          2.345 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.83           2.75 
     RUNOFF VOLUME    (mm)=      35.00        15.01          34.80 
     TOTAL RAINFALL   (mm)=      36.00        36.00          36.00 
     RUNOFF COEFFICIENT   =       0.97         0.42           0.97 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0084)|     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   |   0.4507      1.5442 
                          0.1903     0.7953   |   0.5255      1.7396 
                          0.2909     1.0533   |   0.5941      1.9538 
                          0.3582     1.2571   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0083)     26.630      2.345      2.75      34.80 
   OUTFLOW: ID= 1 (  0084)     26.630      0.182      4.33      34.76 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  7.75 
                   TIME SHIFT OF PEAK FLOW         (min)= 95.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.7594 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0087)|   Area    (ha)=  10.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      10.72         0.11 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     268.70        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    4.32 | 3.250    9.36 |  4.83    0.72 
                0.167    0.00 | 1.750    4.32 | 3.333    5.04 |  4.92    0.72 
                0.250    0.00 | 1.833   12.24 | 3.417    5.04 |  5.00    0.72 
                0.333    0.72 | 1.917   12.24 | 3.500    5.04 |  5.08    0.72 
                0.417    0.72 | 2.000   12.24 | 3.583    5.04 |  5.17    0.72 
                0.500    0.72 | 2.083   12.24 | 3.667    5.04 |  5.25    0.72 
                0.583    0.72 | 2.167   12.24 | 3.750    5.04 |  5.33    0.72 
                0.667    0.72 | 2.250   12.24 | 3.833    2.88 |  5.42    0.72 
                0.750    0.72 | 2.333   33.12 | 3.917    2.88 |  5.50    0.72 
                0.833    0.72 | 2.417   33.12 | 4.000    2.88 |  5.58    0.72 
                0.917    0.72 | 2.500   33.12 | 4.083    2.88 |  5.67    0.72 
                1.000    0.72 | 2.583   33.12 | 4.167    2.88 |  5.75    0.72 
                1.083    0.72 | 2.667   33.12 | 4.250    2.88 |  5.83    0.72 
                1.167    0.72 | 2.750   33.12 | 4.333    1.44 |  5.92    0.72 

                1.250    0.72 | 2.833    9.36 | 4.417    1.44 |  6.00    0.72 
                1.333    4.32 | 2.917    9.36 | 4.500    1.44 |  6.08    0.72 
                1.417    4.32 | 3.000    9.36 | 4.583    1.44 |  6.17    0.72 
                1.500    4.32 | 3.083    9.36 | 4.667    1.44 |  6.25    0.72 
                1.583    4.32 | 3.167    9.36 | 4.750    1.44 | 
   
     Max.Eff.Inten.(mm/hr)=      33.12        17.87 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       7.19 (ii)    8.94 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.17         0.12 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.98         0.00          0.981 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      35.00        15.01          34.80 
     TOTAL RAINFALL   (mm)=      36.00        36.00          36.00 
     RUNOFF COEFFICIENT   =       0.97         0.42           0.97 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0088)|     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   |   0.1328      0.5210 
                          0.0223     0.2570   |   0.1673      0.6380 
                          0.0705     0.3460   |   0.1955      0.7180 
                          0.1081     0.4380   |   0.2207      0.8065 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0087)     10.830      0.981      2.75      34.80 
   OUTFLOW: ID= 1 (  0088)     10.830      0.060      4.33      34.53 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  6.11 
                   TIME SHIFT OF PEAK FLOW         (min)= 95.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.3267 
  
------------------------------------------------------------------------------- 
================================================================================
=========================== 
   
       V    V   I    SSSSS  U   U    A    L              (v 6.2.2015) 
       V    V   I    SS     U   U   A A   L 
        V  V    I     SS    U   U  AAAAA  L 
        V  V    I      SS   U   U  A   A  L 
         VV     I    SSSSS  UUUUU  A   A  LLLLL 
     
        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM 
       O   O    T      T    H   H   Y Y   MM MM  O   O 
       O   O    T      T    H   H    Y    M   M  O   O     
        OOO     T      T    H   H    Y    M   M   OOO 
Developed and Distributed by Smart City Water Inc 
Copyright 2007 - 2022 Smart City Water Inc 
All rights reserved. 
   
   
                   *****  D E T A I L E D   O U T P U T ***** 
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  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                                                                   
  Output  filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\686df366-3c65-4734-9509-9139594692b5\sc 
  Summary filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\686df366-3c65-4734-9509-9139594692b5\sc 
 
 
DATE: 11-01-2024                           TIME: 01:43:05        
 
USER:                                                    
 
 
   
COMMENTS: ____________________________________________________________ 
 
   
--------------------------------------------------------------------------------
--------------------------- 
  ************************************************ 
  ** SIMULATION : 50-Year 12-Hour AES           ** 
  ************************************************ 
   
   
-------------------- 
|    READ STORM    |    Filename: C:\Users\jghobrial\AppD                       
|                  |              ata\Local\Temp\                               
|                  |              d2defbb2-f1a2-40af-8868-8a16a628f8eb\c99d343d 
| Ptotal= 80.82 mm |    Comments: 50 Year 12 Hour AES (Bloor, TRCA)        
-------------------- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                 0.00    0.00 |  3.25   13.74 |  6.50    5.66 |  9.75    0.81 
                 0.25    0.81 |  3.50   13.74 |  6.75    5.66 | 10.00    0.81 
                 0.50    0.81 |  3.75   13.74 |  7.00    5.66 | 10.25    0.81 
                 0.75    0.81 |  4.00   13.74 |  7.25    3.23 | 10.50    0.81 
                 1.00    0.81 |  4.25   37.17 |  7.50    3.23 | 10.75    0.81 
                 1.25    0.81 |  4.50   37.17 |  7.75    3.23 | 11.00    0.81 
                 1.50    0.81 |  4.75   37.17 |  8.00    3.23 | 11.25    0.81 
                 1.75    0.81 |  5.00   37.17 |  8.25    1.62 | 11.50    0.81 
                 2.00    0.81 |  5.25   10.50 |  8.50    1.62 | 11.75    0.81 
                 2.25    4.85 |  5.50   10.50 |  8.75    1.62 | 12.00    0.81 
                 2.50    4.85 |  5.75   10.50 |  9.00    1.62 | 
                 2.75    4.85 |  6.00   10.50 |  9.25    0.81 | 
                 3.00    4.85 |  6.25    5.66 |  9.50    0.81 | 
   
------------------------------------------------------------------------------- 
 
-------------------- 
| CALIB            | 
| STANDHYD (  0001)|   Area    (ha)=  17.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      17.65         0.18 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     344.77        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 

                0.083    0.00 | 3.167    4.85 | 6.250   10.50 |  9.33    0.81 
                0.167    0.00 | 3.250    4.85 | 6.333    5.66 |  9.42    0.81 
                0.250    0.00 | 3.333   13.74 | 6.417    5.66 |  9.50    0.81 
                0.333    0.81 | 3.417   13.74 | 6.500    5.66 |  9.58    0.81 
                0.417    0.81 | 3.500   13.74 | 6.583    5.66 |  9.67    0.81 
                0.500    0.81 | 3.583   13.74 | 6.667    5.66 |  9.75    0.81 
                0.583    0.81 | 3.667   13.74 | 6.750    5.66 |  9.83    0.81 
                0.667    0.81 | 3.750   13.74 | 6.833    5.66 |  9.92    0.81 
                0.750    0.81 | 3.833   13.74 | 6.917    5.66 | 10.00    0.81 
                0.833    0.81 | 3.917   13.74 | 7.000    5.66 | 10.08    0.81 
                0.917    0.81 | 4.000   13.74 | 7.083    5.66 | 10.17    0.81 
                1.000    0.81 | 4.083   13.74 | 7.167    5.66 | 10.25    0.81 
                1.083    0.81 | 4.167   13.74 | 7.250    5.66 | 10.33    0.81 
                1.167    0.81 | 4.250   13.74 | 7.333    3.23 | 10.42    0.81 
                1.250    0.81 | 4.333   37.17 | 7.417    3.23 | 10.50    0.81 
                1.333    0.81 | 4.417   37.17 | 7.500    3.23 | 10.58    0.81 
                1.417    0.81 | 4.500   37.17 | 7.583    3.23 | 10.67    0.81 
                1.500    0.81 | 4.583   37.17 | 7.667    3.23 | 10.75    0.81 
                1.583    0.81 | 4.667   37.17 | 7.750    3.23 | 10.83    0.81 
                1.667    0.81 | 4.750   37.17 | 7.833    3.23 | 10.92    0.81 
                1.750    0.81 | 4.833   37.17 | 7.917    3.23 | 11.00    0.81 
                1.833    0.81 | 4.917   37.17 | 8.000    3.23 | 11.08    0.81 
                1.917    0.81 | 5.000   37.17 | 8.083    3.23 | 11.17    0.81 
                2.000    0.81 | 5.083   37.17 | 8.167    3.23 | 11.25    0.81 
                2.083    0.81 | 5.167   37.17 | 8.250    3.23 | 11.33    0.81 
                2.167    0.81 | 5.250   37.17 | 8.333    1.62 | 11.42    0.81 
                2.250    0.81 | 5.333   10.50 | 8.417    1.62 | 11.50    0.81 
                2.333    4.85 | 5.417   10.50 | 8.500    1.62 | 11.58    0.81 
                2.417    4.85 | 5.500   10.50 | 8.583    1.62 | 11.67    0.81 
                2.500    4.85 | 5.583   10.50 | 8.667    1.62 | 11.75    0.81 
                2.583    4.85 | 5.667   10.50 | 8.750    1.62 | 11.83    0.81 
                2.667    4.85 | 5.750   10.50 | 8.833    1.62 | 11.92    0.81 
                2.750    4.85 | 5.833   10.50 | 8.917    1.62 | 12.00    0.81 
                2.833    4.85 | 5.917   10.50 | 9.000    1.62 | 12.08    0.81 
                2.917    4.85 | 6.000   10.50 | 9.083    1.62 | 12.17    0.81 
                3.000    4.85 | 6.083   10.50 | 9.167    1.62 | 12.25    0.81 
                3.083    4.85 | 6.167   10.50 | 9.250    1.62 | 
   
     Max.Eff.Inten.(mm/hr)=      37.17        29.32 
                over (min)       10.00        10.00 
     Storage Coeff.  (min)=       7.98 (ii)    9.64 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        10.00 
     Unit Hyd. peak  (cms)=       0.13         0.11 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       1.82         0.01          1.836 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.25           5.25 
     RUNOFF VOLUME    (mm)=      79.82        50.68          79.53 
     TOTAL RAINFALL   (mm)=      80.82        80.82          80.82 
     RUNOFF COEFFICIENT   =       0.99         0.63           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0004)|     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   |   0.2240      1.0750 
                          0.0369     0.4255   |   0.2610      1.2100 
                          0.0940     0.5850   |   0.2950      1.3580 
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                          0.1450     0.7390   |   1.6700      2.1200 
                          0.1780     0.8770   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0001)     17.830      1.836      5.25      79.53 
   OUTFLOW: ID= 1 (  0004)     17.830      0.226      7.42      79.24 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 12.31 
                   TIME SHIFT OF PEAK FLOW         (min)=130.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  1.0823 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0007)|   Area    (ha)=   0.66 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       0.65         0.01 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=      66.33        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    4.85 | 6.250   10.50 |  9.33    0.81 
                0.167    0.00 | 3.250    4.85 | 6.333    5.66 |  9.42    0.81 
                0.250    0.00 | 3.333   13.74 | 6.417    5.66 |  9.50    0.81 
                0.333    0.81 | 3.417   13.74 | 6.500    5.66 |  9.58    0.81 
                0.417    0.81 | 3.500   13.74 | 6.583    5.66 |  9.67    0.81 
                0.500    0.81 | 3.583   13.74 | 6.667    5.66 |  9.75    0.81 
                0.583    0.81 | 3.667   13.74 | 6.750    5.66 |  9.83    0.81 
                0.667    0.81 | 3.750   13.74 | 6.833    5.66 |  9.92    0.81 
                0.750    0.81 | 3.833   13.74 | 6.917    5.66 | 10.00    0.81 
                0.833    0.81 | 3.917   13.74 | 7.000    5.66 | 10.08    0.81 
                0.917    0.81 | 4.000   13.74 | 7.083    5.66 | 10.17    0.81 
                1.000    0.81 | 4.083   13.74 | 7.167    5.66 | 10.25    0.81 
                1.083    0.81 | 4.167   13.74 | 7.250    5.66 | 10.33    0.81 
                1.167    0.81 | 4.250   13.74 | 7.333    3.23 | 10.42    0.81 
                1.250    0.81 | 4.333   37.17 | 7.417    3.23 | 10.50    0.81 
                1.333    0.81 | 4.417   37.17 | 7.500    3.23 | 10.58    0.81 
                1.417    0.81 | 4.500   37.17 | 7.583    3.23 | 10.67    0.81 
                1.500    0.81 | 4.583   37.17 | 7.667    3.23 | 10.75    0.81 
                1.583    0.81 | 4.667   37.17 | 7.750    3.23 | 10.83    0.81 
                1.667    0.81 | 4.750   37.17 | 7.833    3.23 | 10.92    0.81 
                1.750    0.81 | 4.833   37.17 | 7.917    3.23 | 11.00    0.81 
                1.833    0.81 | 4.917   37.17 | 8.000    3.23 | 11.08    0.81 
                1.917    0.81 | 5.000   37.17 | 8.083    3.23 | 11.17    0.81 
                2.000    0.81 | 5.083   37.17 | 8.167    3.23 | 11.25    0.81 
                2.083    0.81 | 5.167   37.17 | 8.250    3.23 | 11.33    0.81 
                2.167    0.81 | 5.250   37.17 | 8.333    1.62 | 11.42    0.81 
                2.250    0.81 | 5.333   10.50 | 8.417    1.62 | 11.50    0.81 
                2.333    4.85 | 5.417   10.50 | 8.500    1.62 | 11.58    0.81 
                2.417    4.85 | 5.500   10.50 | 8.583    1.62 | 11.67    0.81 
                2.500    4.85 | 5.583   10.50 | 8.667    1.62 | 11.75    0.81 
                2.583    4.85 | 5.667   10.50 | 8.750    1.62 | 11.83    0.81 
                2.667    4.85 | 5.750   10.50 | 8.833    1.62 | 11.92    0.81 
                2.750    4.85 | 5.833   10.50 | 8.917    1.62 | 12.00    0.81 
                2.833    4.85 | 5.917   10.50 | 9.000    1.62 | 12.08    0.81 
                2.917    4.85 | 6.000   10.50 | 9.083    1.62 | 12.17    0.81 

                3.000    4.85 | 6.083   10.50 | 9.167    1.62 | 12.25    0.81 
                3.083    4.85 | 6.167   10.50 | 9.250    1.62 | 
   
     Max.Eff.Inten.(mm/hr)=      37.17        29.32 
                over (min)        5.00         5.00 
     Storage Coeff.  (min)=       2.97 (ii)    4.64 (ii) 
     Unit Hyd. Tpeak (min)=       5.00         5.00 
     Unit Hyd. peak  (cms)=       0.28         0.22 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.07         0.00          0.068 (iii) 
     TIME TO PEAK    (hrs)=       5.08         5.25           5.25 
     RUNOFF VOLUME    (mm)=      79.82        50.68          79.53 
     TOTAL RAINFALL   (mm)=      80.82        80.82          80.82 
     RUNOFF COEFFICIENT   =       0.99         0.63           0.98 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0008)|     OVERFLOW IS OFF 
| IN= 2---> OUT= 1 | 
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 
                          0.0000     0.0000   |   0.0122      0.0301 
                          0.0011     0.0126   |   0.0154      0.0369 
                          0.0065     0.0195   |   0.0181      0.0415 
                          0.0100     0.0252   |   0.0204      0.0466 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0007)      0.660      0.068      5.25      79.53 
   OUTFLOW: ID= 1 (  0008)      0.660      0.015      6.33      75.11 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 21.63 
                   TIME SHIFT OF PEAK FLOW         (min)= 65.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0354 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0065)|   Area    (ha)=  75.39 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      74.64         0.75 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     708.94        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    4.85 | 6.250   10.50 |  9.33    0.81 
                0.167    0.00 | 3.250    4.85 | 6.333    5.66 |  9.42    0.81 
                0.250    0.00 | 3.333   13.74 | 6.417    5.66 |  9.50    0.81 
                0.333    0.81 | 3.417   13.74 | 6.500    5.66 |  9.58    0.81 
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                0.417    0.81 | 3.500   13.74 | 6.583    5.66 |  9.67    0.81 
                0.500    0.81 | 3.583   13.74 | 6.667    5.66 |  9.75    0.81 
                0.583    0.81 | 3.667   13.74 | 6.750    5.66 |  9.83    0.81 
                0.667    0.81 | 3.750   13.74 | 6.833    5.66 |  9.92    0.81 
                0.750    0.81 | 3.833   13.74 | 6.917    5.66 | 10.00    0.81 
                0.833    0.81 | 3.917   13.74 | 7.000    5.66 | 10.08    0.81 
                0.917    0.81 | 4.000   13.74 | 7.083    5.66 | 10.17    0.81 
                1.000    0.81 | 4.083   13.74 | 7.167    5.66 | 10.25    0.81 
                1.083    0.81 | 4.167   13.74 | 7.250    5.66 | 10.33    0.81 
                1.167    0.81 | 4.250   13.74 | 7.333    3.23 | 10.42    0.81 
                1.250    0.81 | 4.333   37.17 | 7.417    3.23 | 10.50    0.81 
                1.333    0.81 | 4.417   37.17 | 7.500    3.23 | 10.58    0.81 
                1.417    0.81 | 4.500   37.17 | 7.583    3.23 | 10.67    0.81 
                1.500    0.81 | 4.583   37.17 | 7.667    3.23 | 10.75    0.81 
                1.583    0.81 | 4.667   37.17 | 7.750    3.23 | 10.83    0.81 
                1.667    0.81 | 4.750   37.17 | 7.833    3.23 | 10.92    0.81 
                1.750    0.81 | 4.833   37.17 | 7.917    3.23 | 11.00    0.81 
                1.833    0.81 | 4.917   37.17 | 8.000    3.23 | 11.08    0.81 
                1.917    0.81 | 5.000   37.17 | 8.083    3.23 | 11.17    0.81 
                2.000    0.81 | 5.083   37.17 | 8.167    3.23 | 11.25    0.81 
                2.083    0.81 | 5.167   37.17 | 8.250    3.23 | 11.33    0.81 
                2.167    0.81 | 5.250   37.17 | 8.333    1.62 | 11.42    0.81 
                2.250    0.81 | 5.333   10.50 | 8.417    1.62 | 11.50    0.81 
                2.333    4.85 | 5.417   10.50 | 8.500    1.62 | 11.58    0.81 
                2.417    4.85 | 5.500   10.50 | 8.583    1.62 | 11.67    0.81 
                2.500    4.85 | 5.583   10.50 | 8.667    1.62 | 11.75    0.81 
                2.583    4.85 | 5.667   10.50 | 8.750    1.62 | 11.83    0.81 
                2.667    4.85 | 5.750   10.50 | 8.833    1.62 | 11.92    0.81 
                2.750    4.85 | 5.833   10.50 | 8.917    1.62 | 12.00    0.81 
                2.833    4.85 | 5.917   10.50 | 9.000    1.62 | 12.08    0.81 
                2.917    4.85 | 6.000   10.50 | 9.083    1.62 | 12.17    0.81 
                3.000    4.85 | 6.083   10.50 | 9.167    1.62 | 12.25    0.81 
                3.083    4.85 | 6.167   10.50 | 9.250    1.62 | 
   
     Max.Eff.Inten.(mm/hr)=      37.17        29.32 
                over (min)       10.00        15.00 
     Storage Coeff.  (min)=      12.29 (ii)   13.96 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        15.00 
     Unit Hyd. peak  (cms)=       0.10         0.08 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       7.66         0.06          7.715 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.25           5.25 
     RUNOFF VOLUME    (mm)=      79.82        50.68          79.53 
     TOTAL RAINFALL   (mm)=      80.82        80.82          80.82 
     RUNOFF COEFFICIENT   =       0.99         0.63           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0069)|     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   |   1.1394      4.4340 
                          0.4823     2.3068   |   1.3243      4.9942 
                          0.7344     3.0305   |   1.5003      5.6083 
                          0.9063     3.6110   |   5.8130      9.4020 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 

   INFLOW : ID= 2 (  0065)     75.390      7.715      5.25      79.53 
   OUTFLOW: ID= 1 (  0069)     75.390      1.117      7.33      79.51 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 14.48 
                   TIME SHIFT OF PEAK FLOW         (min)=125.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  4.3547 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0067)|   Area    (ha)=   2.87 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  80.00   Dir. Conn.(%)=  80.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       2.30         0.57 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     138.32        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    4.85 | 6.250   10.50 |  9.33    0.81 
                0.167    0.00 | 3.250    4.85 | 6.333    5.66 |  9.42    0.81 
                0.250    0.00 | 3.333   13.74 | 6.417    5.66 |  9.50    0.81 
                0.333    0.81 | 3.417   13.74 | 6.500    5.66 |  9.58    0.81 
                0.417    0.81 | 3.500   13.74 | 6.583    5.66 |  9.67    0.81 
                0.500    0.81 | 3.583   13.74 | 6.667    5.66 |  9.75    0.81 
                0.583    0.81 | 3.667   13.74 | 6.750    5.66 |  9.83    0.81 
                0.667    0.81 | 3.750   13.74 | 6.833    5.66 |  9.92    0.81 
                0.750    0.81 | 3.833   13.74 | 6.917    5.66 | 10.00    0.81 
                0.833    0.81 | 3.917   13.74 | 7.000    5.66 | 10.08    0.81 
                0.917    0.81 | 4.000   13.74 | 7.083    5.66 | 10.17    0.81 
                1.000    0.81 | 4.083   13.74 | 7.167    5.66 | 10.25    0.81 
                1.083    0.81 | 4.167   13.74 | 7.250    5.66 | 10.33    0.81 
                1.167    0.81 | 4.250   13.74 | 7.333    3.23 | 10.42    0.81 
                1.250    0.81 | 4.333   37.17 | 7.417    3.23 | 10.50    0.81 
                1.333    0.81 | 4.417   37.17 | 7.500    3.23 | 10.58    0.81 
                1.417    0.81 | 4.500   37.17 | 7.583    3.23 | 10.67    0.81 
                1.500    0.81 | 4.583   37.17 | 7.667    3.23 | 10.75    0.81 
                1.583    0.81 | 4.667   37.17 | 7.750    3.23 | 10.83    0.81 
                1.667    0.81 | 4.750   37.17 | 7.833    3.23 | 10.92    0.81 
                1.750    0.81 | 4.833   37.17 | 7.917    3.23 | 11.00    0.81 
                1.833    0.81 | 4.917   37.17 | 8.000    3.23 | 11.08    0.81 
                1.917    0.81 | 5.000   37.17 | 8.083    3.23 | 11.17    0.81 
                2.000    0.81 | 5.083   37.17 | 8.167    3.23 | 11.25    0.81 
                2.083    0.81 | 5.167   37.17 | 8.250    3.23 | 11.33    0.81 
                2.167    0.81 | 5.250   37.17 | 8.333    1.62 | 11.42    0.81 
                2.250    0.81 | 5.333   10.50 | 8.417    1.62 | 11.50    0.81 
                2.333    4.85 | 5.417   10.50 | 8.500    1.62 | 11.58    0.81 
                2.417    4.85 | 5.500   10.50 | 8.583    1.62 | 11.67    0.81 
                2.500    4.85 | 5.583   10.50 | 8.667    1.62 | 11.75    0.81 
                2.583    4.85 | 5.667   10.50 | 8.750    1.62 | 11.83    0.81 
                2.667    4.85 | 5.750   10.50 | 8.833    1.62 | 11.92    0.81 
                2.750    4.85 | 5.833   10.50 | 8.917    1.62 | 12.00    0.81 
                2.833    4.85 | 5.917   10.50 | 9.000    1.62 | 12.08    0.81 
                2.917    4.85 | 6.000   10.50 | 9.083    1.62 | 12.17    0.81 
                3.000    4.85 | 6.083   10.50 | 9.167    1.62 | 12.25    0.81 
                3.083    4.85 | 6.167   10.50 | 9.250    1.62 | 
   
     Max.Eff.Inten.(mm/hr)=      37.17        29.06 
                over (min)        5.00        20.00 
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     Storage Coeff.  (min)=       4.61 (ii)   16.18 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        20.00 
     Unit Hyd. peak  (cms)=       0.22         0.06 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.24         0.04          0.279 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.25           5.25 
     RUNOFF VOLUME    (mm)=      79.82        50.68          73.99 
     TOTAL RAINFALL   (mm)=      80.82        80.82          80.82 
     RUNOFF COEFFICIENT   =       0.99         0.63           0.92 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
  
-------------------- 
| ADD HYD  (  0066)| 
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V. 
--------------------         (ha)    (cms)    (hrs)     (mm) 
        ID1= 1 (  0067):     2.87   0.279     5.25    73.99 
      + ID2= 2 (  0069):    75.39   1.117     7.33    79.51 
        ==================================================== 
        ID = 3 (  0066):    78.26   1.164     6.25    79.31 
  
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0068)|     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   |   0.7862      0.6217 
                          0.0059     0.0677   |   0.9885      0.7196 
                          0.4183     0.4587   |   1.1496      0.7854 
                          0.6373     0.5653   |   1.3019      0.8658 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0066)     78.260      1.164      6.25      79.31 
   OUTFLOW: ID= 1 (  0068)     78.260      1.055      9.00      79.23 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 90.67 
                   TIME SHIFT OF PEAK FLOW         (min)=165.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.7468 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0083)|   Area    (ha)=  26.63 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      26.36         0.27 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     421.35        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   

                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    4.85 | 6.250   10.50 |  9.33    0.81 
                0.167    0.00 | 3.250    4.85 | 6.333    5.66 |  9.42    0.81 
                0.250    0.00 | 3.333   13.74 | 6.417    5.66 |  9.50    0.81 
                0.333    0.81 | 3.417   13.74 | 6.500    5.66 |  9.58    0.81 
                0.417    0.81 | 3.500   13.74 | 6.583    5.66 |  9.67    0.81 
                0.500    0.81 | 3.583   13.74 | 6.667    5.66 |  9.75    0.81 
                0.583    0.81 | 3.667   13.74 | 6.750    5.66 |  9.83    0.81 
                0.667    0.81 | 3.750   13.74 | 6.833    5.66 |  9.92    0.81 
                0.750    0.81 | 3.833   13.74 | 6.917    5.66 | 10.00    0.81 
                0.833    0.81 | 3.917   13.74 | 7.000    5.66 | 10.08    0.81 
                0.917    0.81 | 4.000   13.74 | 7.083    5.66 | 10.17    0.81 
                1.000    0.81 | 4.083   13.74 | 7.167    5.66 | 10.25    0.81 
                1.083    0.81 | 4.167   13.74 | 7.250    5.66 | 10.33    0.81 
                1.167    0.81 | 4.250   13.74 | 7.333    3.23 | 10.42    0.81 
                1.250    0.81 | 4.333   37.17 | 7.417    3.23 | 10.50    0.81 
                1.333    0.81 | 4.417   37.17 | 7.500    3.23 | 10.58    0.81 
                1.417    0.81 | 4.500   37.17 | 7.583    3.23 | 10.67    0.81 
                1.500    0.81 | 4.583   37.17 | 7.667    3.23 | 10.75    0.81 
                1.583    0.81 | 4.667   37.17 | 7.750    3.23 | 10.83    0.81 
                1.667    0.81 | 4.750   37.17 | 7.833    3.23 | 10.92    0.81 
                1.750    0.81 | 4.833   37.17 | 7.917    3.23 | 11.00    0.81 
                1.833    0.81 | 4.917   37.17 | 8.000    3.23 | 11.08    0.81 
                1.917    0.81 | 5.000   37.17 | 8.083    3.23 | 11.17    0.81 
                2.000    0.81 | 5.083   37.17 | 8.167    3.23 | 11.25    0.81 
                2.083    0.81 | 5.167   37.17 | 8.250    3.23 | 11.33    0.81 
                2.167    0.81 | 5.250   37.17 | 8.333    1.62 | 11.42    0.81 
                2.250    0.81 | 5.333   10.50 | 8.417    1.62 | 11.50    0.81 
                2.333    4.85 | 5.417   10.50 | 8.500    1.62 | 11.58    0.81 
                2.417    4.85 | 5.500   10.50 | 8.583    1.62 | 11.67    0.81 
                2.500    4.85 | 5.583   10.50 | 8.667    1.62 | 11.75    0.81 
                2.583    4.85 | 5.667   10.50 | 8.750    1.62 | 11.83    0.81 
                2.667    4.85 | 5.750   10.50 | 8.833    1.62 | 11.92    0.81 
                2.750    4.85 | 5.833   10.50 | 8.917    1.62 | 12.00    0.81 
                2.833    4.85 | 5.917   10.50 | 9.000    1.62 | 12.08    0.81 
                2.917    4.85 | 6.000   10.50 | 9.083    1.62 | 12.17    0.81 
                3.000    4.85 | 6.083   10.50 | 9.167    1.62 | 12.25    0.81 
                3.083    4.85 | 6.167   10.50 | 9.250    1.62 | 
   
     Max.Eff.Inten.(mm/hr)=      37.17        29.32 
                over (min)       10.00        15.00 
     Storage Coeff.  (min)=       9.00 (ii)   10.66 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        15.00 
     Unit Hyd. peak  (cms)=       0.12         0.09 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       2.72         0.02          2.739 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.25           5.25 
     RUNOFF VOLUME    (mm)=      79.82        50.68          79.53 
     TOTAL RAINFALL   (mm)=      80.82        80.82          80.82 
     RUNOFF COEFFICIENT   =       0.99         0.63           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0084)|     OVERFLOW IS OFF 
| IN= 2---> OUT= 1 | 
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 
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                          0.0000     0.0000   |   0.4507      1.5442 
                          0.1903     0.7953   |   0.5255      1.7396 
                          0.2909     1.0533   |   0.5941      1.9538 
                          0.3582     1.2571   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0083)     26.630      2.739      5.25      79.53 
   OUTFLOW: ID= 1 (  0084)     26.630      0.436      6.75      79.49 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 15.91 
                   TIME SHIFT OF PEAK FLOW         (min)= 90.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  1.4981 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0087)|   Area    (ha)=  10.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      10.72         0.11 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     268.70        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    4.85 | 6.250   10.50 |  9.33    0.81 
                0.167    0.00 | 3.250    4.85 | 6.333    5.66 |  9.42    0.81 
                0.250    0.00 | 3.333   13.74 | 6.417    5.66 |  9.50    0.81 
                0.333    0.81 | 3.417   13.74 | 6.500    5.66 |  9.58    0.81 
                0.417    0.81 | 3.500   13.74 | 6.583    5.66 |  9.67    0.81 
                0.500    0.81 | 3.583   13.74 | 6.667    5.66 |  9.75    0.81 
                0.583    0.81 | 3.667   13.74 | 6.750    5.66 |  9.83    0.81 
                0.667    0.81 | 3.750   13.74 | 6.833    5.66 |  9.92    0.81 
                0.750    0.81 | 3.833   13.74 | 6.917    5.66 | 10.00    0.81 
                0.833    0.81 | 3.917   13.74 | 7.000    5.66 | 10.08    0.81 
                0.917    0.81 | 4.000   13.74 | 7.083    5.66 | 10.17    0.81 
                1.000    0.81 | 4.083   13.74 | 7.167    5.66 | 10.25    0.81 
                1.083    0.81 | 4.167   13.74 | 7.250    5.66 | 10.33    0.81 
                1.167    0.81 | 4.250   13.74 | 7.333    3.23 | 10.42    0.81 
                1.250    0.81 | 4.333   37.17 | 7.417    3.23 | 10.50    0.81 
                1.333    0.81 | 4.417   37.17 | 7.500    3.23 | 10.58    0.81 
                1.417    0.81 | 4.500   37.17 | 7.583    3.23 | 10.67    0.81 
                1.500    0.81 | 4.583   37.17 | 7.667    3.23 | 10.75    0.81 
                1.583    0.81 | 4.667   37.17 | 7.750    3.23 | 10.83    0.81 
                1.667    0.81 | 4.750   37.17 | 7.833    3.23 | 10.92    0.81 
                1.750    0.81 | 4.833   37.17 | 7.917    3.23 | 11.00    0.81 
                1.833    0.81 | 4.917   37.17 | 8.000    3.23 | 11.08    0.81 
                1.917    0.81 | 5.000   37.17 | 8.083    3.23 | 11.17    0.81 
                2.000    0.81 | 5.083   37.17 | 8.167    3.23 | 11.25    0.81 
                2.083    0.81 | 5.167   37.17 | 8.250    3.23 | 11.33    0.81 
                2.167    0.81 | 5.250   37.17 | 8.333    1.62 | 11.42    0.81 
                2.250    0.81 | 5.333   10.50 | 8.417    1.62 | 11.50    0.81 
                2.333    4.85 | 5.417   10.50 | 8.500    1.62 | 11.58    0.81 
                2.417    4.85 | 5.500   10.50 | 8.583    1.62 | 11.67    0.81 
                2.500    4.85 | 5.583   10.50 | 8.667    1.62 | 11.75    0.81 
                2.583    4.85 | 5.667   10.50 | 8.750    1.62 | 11.83    0.81 
                2.667    4.85 | 5.750   10.50 | 8.833    1.62 | 11.92    0.81 
                2.750    4.85 | 5.833   10.50 | 8.917    1.62 | 12.00    0.81 

                2.833    4.85 | 5.917   10.50 | 9.000    1.62 | 12.08    0.81 
                2.917    4.85 | 6.000   10.50 | 9.083    1.62 | 12.17    0.81 
                3.000    4.85 | 6.083   10.50 | 9.167    1.62 | 12.25    0.81 
                3.083    4.85 | 6.167   10.50 | 9.250    1.62 | 
   
     Max.Eff.Inten.(mm/hr)=      37.17        29.32 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       6.87 (ii)    8.54 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.18         0.12 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       1.11         0.01          1.115 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.25           5.25 
     RUNOFF VOLUME    (mm)=      79.82        50.68          79.53 
     TOTAL RAINFALL   (mm)=      80.82        80.82          80.82 
     RUNOFF COEFFICIENT   =       0.99         0.63           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0088)|     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   |   0.1328      0.5210 
                          0.0223     0.2570   |   0.1673      0.6380 
                          0.0705     0.3460   |   0.1955      0.7180 
                          0.1081     0.4380   |   0.2207      0.8065 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0087)     10.830      1.115      5.25      79.53 
   OUTFLOW: ID= 1 (  0088)     10.830      0.165      7.25      79.26 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 14.82 
                   TIME SHIFT OF PEAK FLOW         (min)=120.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.6313 
  
------------------------------------------------------------------------------- 
================================================================================
=========================== 
   
       V    V   I    SSSSS  U   U    A    L              (v 6.2.2015) 
       V    V   I    SS     U   U   A A   L 
        V  V    I     SS    U   U  AAAAA  L 
        V  V    I      SS   U   U  A   A  L 
         VV     I    SSSSS  UUUUU  A   A  LLLLL 
     
        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM 
       O   O    T      T    H   H   Y Y   MM MM  O   O 
       O   O    T      T    H   H    Y    M   M  O   O     
        OOO     T      T    H   H    Y    M   M   OOO 
Developed and Distributed by Smart City Water Inc 
Copyright 2007 - 2022 Smart City Water Inc 
All rights reserved. 
   
   
                   *****  D E T A I L E D   O U T P U T ***** 
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  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                                                                   
  Output  filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\1b611422-db7c-46a3-8662-a82e415faff4\sc 
  Summary filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\1b611422-db7c-46a3-8662-a82e415faff4\sc 
 
 
DATE: 11-01-2024                           TIME: 01:43:04        
 
USER:                                                    
 
 
   
COMMENTS: ____________________________________________________________ 
 
   
--------------------------------------------------------------------------------
--------------------------- 
  ************************************************ 
  ** SIMULATION : 50-Year 4-Hour Chicago Caledo ** 
  ************************************************ 
   
-------------------- 
| CHICAGO STORM    |    IDF curve parameters: A=3886.000 
| Ptotal= 80.32 mm |                          B=  16.000 
--------------------                          C=   0.950 
                        used in:   INTENSITY =  A / (t + B)^C 
 
                        Duration of storm  =  4.00 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    2.76 |  1.00   54.62 |  2.00   11.20 |  3.00    3.68 
                 0.17    3.46 |  1.17  176.19 |  2.17    8.68 |  3.17    3.25 
                 0.33    4.54 |  1.33   73.10 |  2.33    6.99 |  3.33    2.91 
                 0.50    6.37 |  1.50   36.22 |  2.50    5.78 |  3.50    2.62 
                 0.67    9.92 |  1.67   22.14 |  2.67    4.89 |  3.67    2.38 
                 0.83   18.63 |  1.83   15.18 |  2.83    4.21 |  3.83    2.18 
   
   
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0001)|   Area    (ha)=  17.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      17.65         0.18 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     344.77        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.76 | 1.083   54.62 | 2.083   11.20 |  3.08    3.68 
                0.167    2.76 | 1.167   54.62 | 2.167   11.20 |  3.17    3.68 
                0.250    3.46 | 1.250  176.19 | 2.250    8.68 |  3.25    3.25 
                0.333    3.46 | 1.333  176.19 | 2.333    8.68 |  3.33    3.25 
                0.417    4.54 | 1.417   73.10 | 2.417    6.99 |  3.42    2.91 

                0.500    4.54 | 1.500   73.10 | 2.500    6.99 |  3.50    2.91 
                0.583    6.37 | 1.583   36.22 | 2.583    5.78 |  3.58    2.62 
                0.667    6.37 | 1.667   36.22 | 2.667    5.78 |  3.67    2.62 
                0.750    9.92 | 1.750   22.14 | 2.750    4.89 |  3.75    2.38 
                0.833    9.92 | 1.833   22.14 | 2.833    4.89 |  3.83    2.38 
                0.917   18.63 | 1.917   15.18 | 2.917    4.21 |  3.92    2.18 
                1.000   18.63 | 2.000   15.18 | 3.000    4.21 |  4.00    2.18 
   
     Max.Eff.Inten.(mm/hr)=     176.19       110.25 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       4.28 (ii)    5.18 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.23         0.16 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       8.05         0.05          8.086 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33 
     RUNOFF VOLUME    (mm)=      79.32        50.25          79.03 
     TOTAL RAINFALL   (mm)=      80.32        80.32          80.32 
     RUNOFF COEFFICIENT   =       0.99         0.63           0.98 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0004)|     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   |   0.2240      1.0750 
                          0.0369     0.4255   |   0.2610      1.2100 
                          0.0940     0.5850   |   0.2950      1.3580 
                          0.1450     0.7390   |   1.6700      2.1200 
                          0.1780     0.8770   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0001)     17.830      8.086      1.33      79.03 
   OUTFLOW: ID= 1 (  0004)     17.830      0.261      2.75      78.77 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  3.23 
                   TIME SHIFT OF PEAK FLOW         (min)= 85.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  1.2097 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0007)|   Area    (ha)=   0.66 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       0.65         0.01 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=      66.33        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
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                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.76 | 1.083   54.62 | 2.083   11.20 |  3.08    3.68 
                0.167    2.76 | 1.167   54.62 | 2.167   11.20 |  3.17    3.68 
                0.250    3.46 | 1.250  176.19 | 2.250    8.68 |  3.25    3.25 
                0.333    3.46 | 1.333  176.19 | 2.333    8.68 |  3.33    3.25 
                0.417    4.54 | 1.417   73.10 | 2.417    6.99 |  3.42    2.91 
                0.500    4.54 | 1.500   73.10 | 2.500    6.99 |  3.50    2.91 
                0.583    6.37 | 1.583   36.22 | 2.583    5.78 |  3.58    2.62 
                0.667    6.37 | 1.667   36.22 | 2.667    5.78 |  3.67    2.62 
                0.750    9.92 | 1.750   22.14 | 2.750    4.89 |  3.75    2.38 
                0.833    9.92 | 1.833   22.14 | 2.833    4.89 |  3.83    2.38 
                0.917   18.63 | 1.917   15.18 | 2.917    4.21 |  3.92    2.18 
                1.000   18.63 | 2.000   15.18 | 3.000    4.21 |  4.00    2.18 
   
     Max.Eff.Inten.(mm/hr)=     176.19       110.25 
                over (min)        5.00         5.00 
     Storage Coeff.  (min)=       1.59 (ii)    2.49 (ii) 
     Unit Hyd. Tpeak (min)=       5.00         5.00 
     Unit Hyd. peak  (cms)=       0.33         0.29 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.32         0.00          0.322 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33 
     RUNOFF VOLUME    (mm)=      79.32        50.25          79.03 
     TOTAL RAINFALL   (mm)=      80.32        80.32          80.32 
     RUNOFF COEFFICIENT   =       0.99         0.63           0.98 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0008)|     OVERFLOW IS OFF 
| IN= 2---> OUT= 1 | 
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 
                          0.0000     0.0000   |   0.0122      0.0301 
                          0.0011     0.0126   |   0.0154      0.0369 
                          0.0065     0.0195   |   0.0181      0.0415 
                          0.0100     0.0252   |   0.0204      0.0466 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0007)      0.660      0.322      1.33      79.03 
   OUTFLOW: ID= 1 (  0008)      0.660      0.018      2.25      74.61 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  5.63 
                   TIME SHIFT OF PEAK FLOW         (min)= 55.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0415 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0065)|   Area    (ha)=  75.39 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      74.64         0.75 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     708.94        40.00 

     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.76 | 1.083   54.62 | 2.083   11.20 |  3.08    3.68 
                0.167    2.76 | 1.167   54.62 | 2.167   11.20 |  3.17    3.68 
                0.250    3.46 | 1.250  176.19 | 2.250    8.68 |  3.25    3.25 
                0.333    3.46 | 1.333  176.19 | 2.333    8.68 |  3.33    3.25 
                0.417    4.54 | 1.417   73.10 | 2.417    6.99 |  3.42    2.91 
                0.500    4.54 | 1.500   73.10 | 2.500    6.99 |  3.50    2.91 
                0.583    6.37 | 1.583   36.22 | 2.583    5.78 |  3.58    2.62 
                0.667    6.37 | 1.667   36.22 | 2.667    5.78 |  3.67    2.62 
                0.750    9.92 | 1.750   22.14 | 2.750    4.89 |  3.75    2.38 
                0.833    9.92 | 1.833   22.14 | 2.833    4.89 |  3.83    2.38 
                0.917   18.63 | 1.917   15.18 | 2.917    4.21 |  3.92    2.18 
                1.000   18.63 | 2.000   15.18 | 3.000    4.21 |  4.00    2.18 
   
     Max.Eff.Inten.(mm/hr)=     176.19       110.25 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       6.60 (ii)    7.49 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.18         0.13 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=      30.61         0.17         30.757 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33 
     RUNOFF VOLUME    (mm)=      79.32        50.25          79.03 
     TOTAL RAINFALL   (mm)=      80.32        80.32          80.32 
     RUNOFF COEFFICIENT   =       0.99         0.63           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0069)|     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   |   1.1394      4.4340 
                          0.4823     2.3068   |   1.3243      4.9942 
                          0.7344     3.0305   |   1.5003      5.6083 
                          0.9063     3.6110   |   5.8130      9.4020 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0065)     75.390     30.757      1.33      79.03 
   OUTFLOW: ID= 1 (  0069)     75.390      1.324      2.67      79.01 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  4.31 
                   TIME SHIFT OF PEAK FLOW         (min)= 80.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  4.9942 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0067)|   Area    (ha)=   2.87 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  80.00   Dir. Conn.(%)=  80.00 
-------------------- 
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                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       2.30         0.57 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     138.32        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.76 | 1.083   54.62 | 2.083   11.20 |  3.08    3.68 
                0.167    2.76 | 1.167   54.62 | 2.167   11.20 |  3.17    3.68 
                0.250    3.46 | 1.250  176.19 | 2.250    8.68 |  3.25    3.25 
                0.333    3.46 | 1.333  176.19 | 2.333    8.68 |  3.33    3.25 
                0.417    4.54 | 1.417   73.10 | 2.417    6.99 |  3.42    2.91 
                0.500    4.54 | 1.500   73.10 | 2.500    6.99 |  3.50    2.91 
                0.583    6.37 | 1.583   36.22 | 2.583    5.78 |  3.58    2.62 
                0.667    6.37 | 1.667   36.22 | 2.667    5.78 |  3.67    2.62 
                0.750    9.92 | 1.750   22.14 | 2.750    4.89 |  3.75    2.38 
                0.833    9.92 | 1.833   22.14 | 2.833    4.89 |  3.83    2.38 
                0.917   18.63 | 1.917   15.18 | 2.917    4.21 |  3.92    2.18 
                1.000   18.63 | 2.000   15.18 | 3.000    4.21 |  4.00    2.18 
   
     Max.Eff.Inten.(mm/hr)=     176.19       110.25 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       2.47 (ii)    5.71 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.29         0.15 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       1.11         0.14          1.233 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33 
     RUNOFF VOLUME    (mm)=      79.32        50.25          73.50 
     TOTAL RAINFALL   (mm)=      80.32        80.32          80.32 
     RUNOFF COEFFICIENT   =       0.99         0.63           0.92 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
  
-------------------- 
| ADD HYD  (  0066)| 
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V. 
--------------------         (ha)    (cms)    (hrs)     (mm) 
        ID1= 1 (  0067):     2.87   1.233     1.33    73.50 
      + ID2= 2 (  0069):    75.39   1.324     2.67    79.01 
        ==================================================== 
        ID = 3 (  0066):    78.26   1.666     1.33    78.81 
  
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0068)|     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   |   0.7862      0.6217 
                          0.0059     0.0677   |   0.9885      0.7196 

                          0.4183     0.4587   |   1.1496      0.7854 
                          0.6373     0.5653   |   1.3019      0.8658 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0066)     78.260      1.666      1.33      78.81 
   OUTFLOW: ID= 1 (  0068)     78.260      1.149      4.67      78.74 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 68.98 
                   TIME SHIFT OF PEAK FLOW         (min)=200.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.7854 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0083)|   Area    (ha)=  26.63 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      26.36         0.27 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     421.35        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.76 | 1.083   54.62 | 2.083   11.20 |  3.08    3.68 
                0.167    2.76 | 1.167   54.62 | 2.167   11.20 |  3.17    3.68 
                0.250    3.46 | 1.250  176.19 | 2.250    8.68 |  3.25    3.25 
                0.333    3.46 | 1.333  176.19 | 2.333    8.68 |  3.33    3.25 
                0.417    4.54 | 1.417   73.10 | 2.417    6.99 |  3.42    2.91 
                0.500    4.54 | 1.500   73.10 | 2.500    6.99 |  3.50    2.91 
                0.583    6.37 | 1.583   36.22 | 2.583    5.78 |  3.58    2.62 
                0.667    6.37 | 1.667   36.22 | 2.667    5.78 |  3.67    2.62 
                0.750    9.92 | 1.750   22.14 | 2.750    4.89 |  3.75    2.38 
                0.833    9.92 | 1.833   22.14 | 2.833    4.89 |  3.83    2.38 
                0.917   18.63 | 1.917   15.18 | 2.917    4.21 |  3.92    2.18 
                1.000   18.63 | 2.000   15.18 | 3.000    4.21 |  4.00    2.18 
   
     Max.Eff.Inten.(mm/hr)=     176.19       110.25 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       4.83 (ii)    5.72 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.22         0.15 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=      11.74         0.07         11.795 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33 
     RUNOFF VOLUME    (mm)=      79.32        50.25          79.03 
     TOTAL RAINFALL   (mm)=      80.32        80.32          80.32 
     RUNOFF COEFFICIENT   =       0.99         0.63           0.98 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
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| RESERVOIR(  0084)|     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   |   0.4507      1.5442 
                          0.1903     0.7953   |   0.5255      1.7396 
                          0.2909     1.0533   |   0.5941      1.9538 
                          0.3582     1.2571   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0083)     26.630     11.795      1.33      79.03 
   OUTFLOW: ID= 1 (  0084)     26.630      0.525      2.50      78.99 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  4.45 
                   TIME SHIFT OF PEAK FLOW         (min)= 70.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  1.7396 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0087)|   Area    (ha)=  10.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      10.72         0.11 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     268.70        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.76 | 1.083   54.62 | 2.083   11.20 |  3.08    3.68 
                0.167    2.76 | 1.167   54.62 | 2.167   11.20 |  3.17    3.68 
                0.250    3.46 | 1.250  176.19 | 2.250    8.68 |  3.25    3.25 
                0.333    3.46 | 1.333  176.19 | 2.333    8.68 |  3.33    3.25 
                0.417    4.54 | 1.417   73.10 | 2.417    6.99 |  3.42    2.91 
                0.500    4.54 | 1.500   73.10 | 2.500    6.99 |  3.50    2.91 
                0.583    6.37 | 1.583   36.22 | 2.583    5.78 |  3.58    2.62 
                0.667    6.37 | 1.667   36.22 | 2.667    5.78 |  3.67    2.62 
                0.750    9.92 | 1.750   22.14 | 2.750    4.89 |  3.75    2.38 
                0.833    9.92 | 1.833   22.14 | 2.833    4.89 |  3.83    2.38 
                0.917   18.63 | 1.917   15.18 | 2.917    4.21 |  3.92    2.18 
                1.000   18.63 | 2.000   15.18 | 3.000    4.21 |  4.00    2.18 
   
     Max.Eff.Inten.(mm/hr)=     176.19       110.25 
                over (min)        5.00         5.00 
     Storage Coeff.  (min)=       3.69 (ii)    4.58 (ii) 
     Unit Hyd. Tpeak (min)=       5.00         5.00 
     Unit Hyd. peak  (cms)=       0.25         0.23 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       5.00         0.03          5.034 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33 
     RUNOFF VOLUME    (mm)=      79.32        50.25          79.03 
     TOTAL RAINFALL   (mm)=      80.32        80.32          80.32 
     RUNOFF COEFFICIENT   =       0.99         0.63           0.98 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0088)|     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   |   0.1328      0.5210 
                          0.0223     0.2570   |   0.1673      0.6380 
                          0.0705     0.3460   |   0.1955      0.7180 
                          0.1081     0.4380   |   0.2207      0.8065 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0087)     10.830      5.034      1.33      79.03 
   OUTFLOW: ID= 1 (  0088)     10.830      0.195      2.58      78.76 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  3.88 
                   TIME SHIFT OF PEAK FLOW         (min)= 75.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.7182 
  
------------------------------------------------------------------------------- 
================================================================================
=========================== 
   
       V    V   I    SSSSS  U   U    A    L              (v 6.2.2015) 
       V    V   I    SS     U   U   A A   L 
        V  V    I     SS    U   U  AAAAA  L 
        V  V    I      SS   U   U  A   A  L 
         VV     I    SSSSS  UUUUU  A   A  LLLLL 
     
        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM 
       O   O    T      T    H   H   Y Y   MM MM  O   O 
       O   O    T      T    H   H    Y    M   M  O   O     
        OOO     T      T    H   H    Y    M   M   OOO 
Developed and Distributed by Smart City Water Inc 
Copyright 2007 - 2022 Smart City Water Inc 
All rights reserved. 
   
   
                   *****  D E T A I L E D   O U T P U T ***** 
 
 
  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                                                                   
  Output  filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\9529bbe7-7c71-47fe-bbd9-160c301a1db0\sc 
  Summary filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\9529bbe7-7c71-47fe-bbd9-160c301a1db0\sc 
 
 
DATE: 11-01-2024                           TIME: 01:43:06        
 
USER:                                                    
 
 
   
COMMENTS: ____________________________________________________________ 
 
   
--------------------------------------------------------------------------------
--------------------------- 
  ************************************************ 
  ** SIMULATION : 50-Year 6-Hour AES            ** 
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  ************************************************ 
   
   
-------------------- 
|    READ STORM    |    Filename: C:\Users\jghobrial\AppD                       
|                  |              ata\Local\Temp\                               
|                  |              d2defbb2-f1a2-40af-8868-8a16a628f8eb\70469be7 
| Ptotal= 73.00 mm |    Comments: 50 Year 6 Hour AES (Bloor, TRCA)         
-------------------- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                 0.00    0.00 |  1.75   24.82 |  3.50   10.22 |  5.25    1.46 
                 0.25    1.46 |  2.00   24.82 |  3.75    5.84 |  5.50    1.46 
                 0.50    1.46 |  2.25   67.16 |  4.00    5.84 |  5.75    1.46 
                 0.75    1.46 |  2.50   67.16 |  4.25    2.92 |  6.00    1.46 
                 1.00    1.46 |  2.75   18.98 |  4.50    2.92 | 
                 1.25    8.76 |  3.00   18.98 |  4.75    1.46 | 
                 1.50    8.76 |  3.25   10.22 |  5.00    1.46 | 
   
------------------------------------------------------------------------------- 
 
-------------------- 
| CALIB            | 
| STANDHYD (  0001)|   Area    (ha)=  17.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      17.65         0.18 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     344.77        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    8.76 | 3.250   18.98 |  4.83    1.46 
                0.167    0.00 | 1.750    8.76 | 3.333   10.22 |  4.92    1.46 
                0.250    0.00 | 1.833   24.82 | 3.417   10.22 |  5.00    1.46 
                0.333    1.46 | 1.917   24.82 | 3.500   10.22 |  5.08    1.46 
                0.417    1.46 | 2.000   24.82 | 3.583   10.22 |  5.17    1.46 
                0.500    1.46 | 2.083   24.82 | 3.667   10.22 |  5.25    1.46 
                0.583    1.46 | 2.167   24.82 | 3.750   10.22 |  5.33    1.46 
                0.667    1.46 | 2.250   24.82 | 3.833    5.84 |  5.42    1.46 
                0.750    1.46 | 2.333   67.16 | 3.917    5.84 |  5.50    1.46 
                0.833    1.46 | 2.417   67.16 | 4.000    5.84 |  5.58    1.46 
                0.917    1.46 | 2.500   67.16 | 4.083    5.84 |  5.67    1.46 
                1.000    1.46 | 2.583   67.16 | 4.167    5.84 |  5.75    1.46 
                1.083    1.46 | 2.667   67.16 | 4.250    5.84 |  5.83    1.46 
                1.167    1.46 | 2.750   67.16 | 4.333    2.92 |  5.92    1.46 
                1.250    1.46 | 2.833   18.98 | 4.417    2.92 |  6.00    1.46 
                1.333    8.76 | 2.917   18.98 | 4.500    2.92 |  6.08    1.46 
                1.417    8.76 | 3.000   18.98 | 4.583    2.92 |  6.17    1.46 
                1.500    8.76 | 3.083   18.98 | 4.667    2.92 |  6.25    1.46 
                1.583    8.76 | 3.167   18.98 | 4.750    2.92 | 
   
     Max.Eff.Inten.(mm/hr)=      67.16        50.27 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       6.30 (ii)    7.61 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.19         0.13 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       3.28         0.02          3.298 (iii) 

     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      72.00        43.95          71.72 
     TOTAL RAINFALL   (mm)=      73.00        73.00          73.00 
     RUNOFF COEFFICIENT   =       0.99         0.60           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0004)|     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   |   0.2240      1.0750 
                          0.0369     0.4255   |   0.2610      1.2100 
                          0.0940     0.5850   |   0.2950      1.3580 
                          0.1450     0.7390   |   1.6700      2.1200 
                          0.1780     0.8770   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0001)     17.830      3.298      2.75      71.72 
   OUTFLOW: ID= 1 (  0004)     17.830      0.224      4.33      71.46 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  6.81 
                   TIME SHIFT OF PEAK FLOW         (min)= 95.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  1.0769 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0007)|   Area    (ha)=   0.66 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       0.65         0.01 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=      66.33        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    8.76 | 3.250   18.98 |  4.83    1.46 
                0.167    0.00 | 1.750    8.76 | 3.333   10.22 |  4.92    1.46 
                0.250    0.00 | 1.833   24.82 | 3.417   10.22 |  5.00    1.46 
                0.333    1.46 | 1.917   24.82 | 3.500   10.22 |  5.08    1.46 
                0.417    1.46 | 2.000   24.82 | 3.583   10.22 |  5.17    1.46 
                0.500    1.46 | 2.083   24.82 | 3.667   10.22 |  5.25    1.46 
                0.583    1.46 | 2.167   24.82 | 3.750   10.22 |  5.33    1.46 
                0.667    1.46 | 2.250   24.82 | 3.833    5.84 |  5.42    1.46 
                0.750    1.46 | 2.333   67.16 | 3.917    5.84 |  5.50    1.46 
                0.833    1.46 | 2.417   67.16 | 4.000    5.84 |  5.58    1.46 
                0.917    1.46 | 2.500   67.16 | 4.083    5.84 |  5.67    1.46 
                1.000    1.46 | 2.583   67.16 | 4.167    5.84 |  5.75    1.46 
                1.083    1.46 | 2.667   67.16 | 4.250    5.84 |  5.83    1.46 
                1.167    1.46 | 2.750   67.16 | 4.333    2.92 |  5.92    1.46 
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                1.250    1.46 | 2.833   18.98 | 4.417    2.92 |  6.00    1.46 
                1.333    8.76 | 2.917   18.98 | 4.500    2.92 |  6.08    1.46 
                1.417    8.76 | 3.000   18.98 | 4.583    2.92 |  6.17    1.46 
                1.500    8.76 | 3.083   18.98 | 4.667    2.92 |  6.25    1.46 
                1.583    8.76 | 3.167   18.98 | 4.750    2.92 | 
   
     Max.Eff.Inten.(mm/hr)=      67.16        50.27 
                over (min)        5.00         5.00 
     Storage Coeff.  (min)=       2.34 (ii)    3.66 (ii) 
     Unit Hyd. Tpeak (min)=       5.00         5.00 
     Unit Hyd. peak  (cms)=       0.30         0.25 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.12         0.00          0.123 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      72.00        43.95          71.72 
     TOTAL RAINFALL   (mm)=      73.00        73.00          73.00 
     RUNOFF COEFFICIENT   =       0.99         0.60           0.98 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0008)|     OVERFLOW IS OFF 
| IN= 2---> OUT= 1 | 
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 
                          0.0000     0.0000   |   0.0122      0.0301 
                          0.0011     0.0126   |   0.0154      0.0369 
                          0.0065     0.0195   |   0.0181      0.0415 
                          0.0100     0.0252   |   0.0204      0.0466 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0007)      0.660      0.123      2.75      71.72 
   OUTFLOW: ID= 1 (  0008)      0.660      0.015      3.83      67.30 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 12.31 
                   TIME SHIFT OF PEAK FLOW         (min)= 65.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0363 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0065)|   Area    (ha)=  75.39 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      74.64         0.75 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     708.94        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    8.76 | 3.250   18.98 |  4.83    1.46 

                0.167    0.00 | 1.750    8.76 | 3.333   10.22 |  4.92    1.46 
                0.250    0.00 | 1.833   24.82 | 3.417   10.22 |  5.00    1.46 
                0.333    1.46 | 1.917   24.82 | 3.500   10.22 |  5.08    1.46 
                0.417    1.46 | 2.000   24.82 | 3.583   10.22 |  5.17    1.46 
                0.500    1.46 | 2.083   24.82 | 3.667   10.22 |  5.25    1.46 
                0.583    1.46 | 2.167   24.82 | 3.750   10.22 |  5.33    1.46 
                0.667    1.46 | 2.250   24.82 | 3.833    5.84 |  5.42    1.46 
                0.750    1.46 | 2.333   67.16 | 3.917    5.84 |  5.50    1.46 
                0.833    1.46 | 2.417   67.16 | 4.000    5.84 |  5.58    1.46 
                0.917    1.46 | 2.500   67.16 | 4.083    5.84 |  5.67    1.46 
                1.000    1.46 | 2.583   67.16 | 4.167    5.84 |  5.75    1.46 
                1.083    1.46 | 2.667   67.16 | 4.250    5.84 |  5.83    1.46 
                1.167    1.46 | 2.750   67.16 | 4.333    2.92 |  5.92    1.46 
                1.250    1.46 | 2.833   18.98 | 4.417    2.92 |  6.00    1.46 
                1.333    8.76 | 2.917   18.98 | 4.500    2.92 |  6.08    1.46 
                1.417    8.76 | 3.000   18.98 | 4.583    2.92 |  6.17    1.46 
                1.500    8.76 | 3.083   18.98 | 4.667    2.92 |  6.25    1.46 
                1.583    8.76 | 3.167   18.98 | 4.750    2.92 | 
   
     Max.Eff.Inten.(mm/hr)=      67.16        50.27 
                over (min)       10.00        15.00 
     Storage Coeff.  (min)=       9.70 (ii)   11.02 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        15.00 
     Unit Hyd. peak  (cms)=       0.11         0.09 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=      13.36         0.09         13.444 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.83           2.75 
     RUNOFF VOLUME    (mm)=      72.00        43.95          71.72 
     TOTAL RAINFALL   (mm)=      73.00        73.00          73.00 
     RUNOFF COEFFICIENT   =       0.99         0.60           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0069)|     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   |   1.1394      4.4340 
                          0.4823     2.3068   |   1.3243      4.9942 
                          0.7344     3.0305   |   1.5003      5.6083 
                          0.9063     3.6110   |   5.8130      9.4020 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0065)     75.390     13.444      2.75      71.72 
   OUTFLOW: ID= 1 (  0069)     75.390      1.131      4.33      71.70 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  8.41 
                   TIME SHIFT OF PEAK FLOW         (min)= 95.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  4.4039 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0067)|   Area    (ha)=   2.87 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  80.00   Dir. Conn.(%)=  80.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       2.30         0.57 
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     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     138.32        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    8.76 | 3.250   18.98 |  4.83    1.46 
                0.167    0.00 | 1.750    8.76 | 3.333   10.22 |  4.92    1.46 
                0.250    0.00 | 1.833   24.82 | 3.417   10.22 |  5.00    1.46 
                0.333    1.46 | 1.917   24.82 | 3.500   10.22 |  5.08    1.46 
                0.417    1.46 | 2.000   24.82 | 3.583   10.22 |  5.17    1.46 
                0.500    1.46 | 2.083   24.82 | 3.667   10.22 |  5.25    1.46 
                0.583    1.46 | 2.167   24.82 | 3.750   10.22 |  5.33    1.46 
                0.667    1.46 | 2.250   24.82 | 3.833    5.84 |  5.42    1.46 
                0.750    1.46 | 2.333   67.16 | 3.917    5.84 |  5.50    1.46 
                0.833    1.46 | 2.417   67.16 | 4.000    5.84 |  5.58    1.46 
                0.917    1.46 | 2.500   67.16 | 4.083    5.84 |  5.67    1.46 
                1.000    1.46 | 2.583   67.16 | 4.167    5.84 |  5.75    1.46 
                1.083    1.46 | 2.667   67.16 | 4.250    5.84 |  5.83    1.46 
                1.167    1.46 | 2.750   67.16 | 4.333    2.92 |  5.92    1.46 
                1.250    1.46 | 2.833   18.98 | 4.417    2.92 |  6.00    1.46 
                1.333    8.76 | 2.917   18.98 | 4.500    2.92 |  6.08    1.46 
                1.417    8.76 | 3.000   18.98 | 4.583    2.92 |  6.17    1.46 
                1.500    8.76 | 3.083   18.98 | 4.667    2.92 |  6.25    1.46 
                1.583    8.76 | 3.167   18.98 | 4.750    2.92 | 
   
     Max.Eff.Inten.(mm/hr)=      67.16        50.27 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       3.64 (ii)    8.39 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.25         0.12 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.43         0.07          0.501 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      72.00        43.95          66.39 
     TOTAL RAINFALL   (mm)=      73.00        73.00          73.00 
     RUNOFF COEFFICIENT   =       0.99         0.60           0.91 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
  
-------------------- 
| ADD HYD  (  0066)| 
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V. 
--------------------         (ha)    (cms)    (hrs)     (mm) 
        ID1= 1 (  0067):     2.87   0.501     2.75    66.39 
      + ID2= 2 (  0069):    75.39   1.131     4.33    71.70 
        ==================================================== 
        ID = 3 (  0066):    78.26   1.183     3.75    71.51 
  
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0068)|     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   |   0.7862      0.6217 
                          0.0059     0.0677   |   0.9885      0.7196 
                          0.4183     0.4587   |   1.1496      0.7854 
                          0.6373     0.5653   |   1.3019      0.8658 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0066)     78.260      1.183      3.75      71.51 
   OUTFLOW: ID= 1 (  0068)     78.260      0.999      6.42      71.44 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 84.49 
                   TIME SHIFT OF PEAK FLOW         (min)=160.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.7240 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0083)|   Area    (ha)=  26.63 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      26.36         0.27 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     421.35        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    8.76 | 3.250   18.98 |  4.83    1.46 
                0.167    0.00 | 1.750    8.76 | 3.333   10.22 |  4.92    1.46 
                0.250    0.00 | 1.833   24.82 | 3.417   10.22 |  5.00    1.46 
                0.333    1.46 | 1.917   24.82 | 3.500   10.22 |  5.08    1.46 
                0.417    1.46 | 2.000   24.82 | 3.583   10.22 |  5.17    1.46 
                0.500    1.46 | 2.083   24.82 | 3.667   10.22 |  5.25    1.46 
                0.583    1.46 | 2.167   24.82 | 3.750   10.22 |  5.33    1.46 
                0.667    1.46 | 2.250   24.82 | 3.833    5.84 |  5.42    1.46 
                0.750    1.46 | 2.333   67.16 | 3.917    5.84 |  5.50    1.46 
                0.833    1.46 | 2.417   67.16 | 4.000    5.84 |  5.58    1.46 
                0.917    1.46 | 2.500   67.16 | 4.083    5.84 |  5.67    1.46 
                1.000    1.46 | 2.583   67.16 | 4.167    5.84 |  5.75    1.46 
                1.083    1.46 | 2.667   67.16 | 4.250    5.84 |  5.83    1.46 
                1.167    1.46 | 2.750   67.16 | 4.333    2.92 |  5.92    1.46 
                1.250    1.46 | 2.833   18.98 | 4.417    2.92 |  6.00    1.46 
                1.333    8.76 | 2.917   18.98 | 4.500    2.92 |  6.08    1.46 
                1.417    8.76 | 3.000   18.98 | 4.583    2.92 |  6.17    1.46 
                1.500    8.76 | 3.083   18.98 | 4.667    2.92 |  6.25    1.46 
                1.583    8.76 | 3.167   18.98 | 4.750    2.92 | 
   
     Max.Eff.Inten.(mm/hr)=      67.16        50.27 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       7.10 (ii)    8.42 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.17         0.12 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       4.87         0.03          4.907 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      72.00        43.95          71.72 
     TOTAL RAINFALL   (mm)=      73.00        73.00          73.00 
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     RUNOFF COEFFICIENT   =       0.99         0.60           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0084)|     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   |   0.4507      1.5442 
                          0.1903     0.7953   |   0.5255      1.7396 
                          0.2909     1.0533   |   0.5941      1.9538 
                          0.3582     1.2571   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0083)     26.630      4.907      2.75      71.72 
   OUTFLOW: ID= 1 (  0084)     26.630      0.445      4.17      71.68 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  9.07 
                   TIME SHIFT OF PEAK FLOW         (min)= 85.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  1.5269 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0087)|   Area    (ha)=  10.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      10.72         0.11 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     268.70        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    8.76 | 3.250   18.98 |  4.83    1.46 
                0.167    0.00 | 1.750    8.76 | 3.333   10.22 |  4.92    1.46 
                0.250    0.00 | 1.833   24.82 | 3.417   10.22 |  5.00    1.46 
                0.333    1.46 | 1.917   24.82 | 3.500   10.22 |  5.08    1.46 
                0.417    1.46 | 2.000   24.82 | 3.583   10.22 |  5.17    1.46 
                0.500    1.46 | 2.083   24.82 | 3.667   10.22 |  5.25    1.46 
                0.583    1.46 | 2.167   24.82 | 3.750   10.22 |  5.33    1.46 
                0.667    1.46 | 2.250   24.82 | 3.833    5.84 |  5.42    1.46 
                0.750    1.46 | 2.333   67.16 | 3.917    5.84 |  5.50    1.46 
                0.833    1.46 | 2.417   67.16 | 4.000    5.84 |  5.58    1.46 
                0.917    1.46 | 2.500   67.16 | 4.083    5.84 |  5.67    1.46 
                1.000    1.46 | 2.583   67.16 | 4.167    5.84 |  5.75    1.46 
                1.083    1.46 | 2.667   67.16 | 4.250    5.84 |  5.83    1.46 
                1.167    1.46 | 2.750   67.16 | 4.333    2.92 |  5.92    1.46 
                1.250    1.46 | 2.833   18.98 | 4.417    2.92 |  6.00    1.46 
                1.333    8.76 | 2.917   18.98 | 4.500    2.92 |  6.08    1.46 
                1.417    8.76 | 3.000   18.98 | 4.583    2.92 |  6.17    1.46 
                1.500    8.76 | 3.083   18.98 | 4.667    2.92 |  6.25    1.46 

                1.583    8.76 | 3.167   18.98 | 4.750    2.92 | 
   
     Max.Eff.Inten.(mm/hr)=      67.16        50.27 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       5.42 (ii)    6.74 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.20         0.14 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       2.00         0.01          2.009 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      72.00        43.95          71.72 
     TOTAL RAINFALL   (mm)=      73.00        73.00          73.00 
     RUNOFF COEFFICIENT   =       0.99         0.60           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0088)|     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   |   0.1328      0.5210 
                          0.0223     0.2570   |   0.1673      0.6380 
                          0.0705     0.3460   |   0.1955      0.7180 
                          0.1081     0.4380   |   0.2207      0.8065 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0087)     10.830      2.009      2.75      71.72 
   OUTFLOW: ID= 1 (  0088)     10.830      0.167      4.25      71.45 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  8.29 
                   TIME SHIFT OF PEAK FLOW         (min)= 90.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.6360 
  
------------------------------------------------------------------------------- 
================================================================================
=========================== 
   
       V    V   I    SSSSS  U   U    A    L              (v 6.2.2015) 
       V    V   I    SS     U   U   A A   L 
        V  V    I     SS    U   U  AAAAA  L 
        V  V    I      SS   U   U  A   A  L 
         VV     I    SSSSS  UUUUU  A   A  LLLLL 
     
        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM 
       O   O    T      T    H   H   Y Y   MM MM  O   O 
       O   O    T      T    H   H    Y    M   M  O   O     
        OOO     T      T    H   H    Y    M   M   OOO 
Developed and Distributed by Smart City Water Inc 
Copyright 2007 - 2022 Smart City Water Inc 
All rights reserved. 
   
   
                   *****  D E T A I L E D   O U T P U T ***** 
 
 
  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                                                                   
  Output  filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\54c3fa15-166e-49fc-8db2-36dba84f71ef\sc 
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  Summary filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\54c3fa15-166e-49fc-8db2-36dba84f71ef\sc 
 
 
DATE: 11-01-2024                           TIME: 01:43:05        
 
USER:                                                    
 
 
   
COMMENTS: ____________________________________________________________ 
 
   
--------------------------------------------------------------------------------
--------------------------- 
  ************************************************ 
  ** SIMULATION : 5-Year 12-Hour AES            ** 
  ************************************************ 
   
   
-------------------- 
|    READ STORM    |    Filename: C:\Users\jghobrial\AppD                       
|                  |              ata\Local\Temp\                               
|                  |              d2defbb2-f1a2-40af-8868-8a16a628f8eb\1933271e 
| Ptotal= 54.38 mm |    Comments: 5 Year 12 Hour AES (Bloor, TRCA)         
-------------------- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                 0.00    0.00 |  3.25    9.25 |  6.50    3.81 |  9.75    0.54 
                 0.25    0.54 |  3.50    9.25 |  6.75    3.81 | 10.00    0.54 
                 0.50    0.54 |  3.75    9.25 |  7.00    3.81 | 10.25    0.54 
                 0.75    0.54 |  4.00    9.25 |  7.25    2.18 | 10.50    0.54 
                 1.00    0.54 |  4.25   25.02 |  7.50    2.18 | 10.75    0.54 
                 1.25    0.54 |  4.50   25.02 |  7.75    2.18 | 11.00    0.54 
                 1.50    0.54 |  4.75   25.02 |  8.00    2.18 | 11.25    0.54 
                 1.75    0.54 |  5.00   25.02 |  8.25    1.09 | 11.50    0.54 
                 2.00    0.54 |  5.25    7.07 |  8.50    1.09 | 11.75    0.54 
                 2.25    3.26 |  5.50    7.07 |  8.75    1.09 | 12.00    0.54 
                 2.50    3.26 |  5.75    7.07 |  9.00    1.09 | 
                 2.75    3.26 |  6.00    7.07 |  9.25    0.54 | 
                 3.00    3.26 |  6.25    3.81 |  9.50    0.54 | 
   
------------------------------------------------------------------------------- 
 
-------------------- 
| CALIB            | 
| STANDHYD (  0001)|   Area    (ha)=  17.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      17.65         0.18 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     344.77        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    3.26 | 6.250    7.07 |  9.33    0.54 
                0.167    0.00 | 3.250    3.26 | 6.333    3.81 |  9.42    0.54 
                0.250    0.00 | 3.333    9.25 | 6.417    3.81 |  9.50    0.54 
                0.333    0.54 | 3.417    9.25 | 6.500    3.81 |  9.58    0.54 

                0.417    0.54 | 3.500    9.25 | 6.583    3.81 |  9.67    0.54 
                0.500    0.54 | 3.583    9.25 | 6.667    3.81 |  9.75    0.54 
                0.583    0.54 | 3.667    9.25 | 6.750    3.81 |  9.83    0.54 
                0.667    0.54 | 3.750    9.25 | 6.833    3.81 |  9.92    0.54 
                0.750    0.54 | 3.833    9.25 | 6.917    3.81 | 10.00    0.54 
                0.833    0.54 | 3.917    9.25 | 7.000    3.81 | 10.08    0.54 
                0.917    0.54 | 4.000    9.25 | 7.083    3.81 | 10.17    0.54 
                1.000    0.54 | 4.083    9.25 | 7.167    3.81 | 10.25    0.54 
                1.083    0.54 | 4.167    9.25 | 7.250    3.81 | 10.33    0.54 
                1.167    0.54 | 4.250    9.25 | 7.333    2.18 | 10.42    0.54 
                1.250    0.54 | 4.333   25.02 | 7.417    2.18 | 10.50    0.54 
                1.333    0.54 | 4.417   25.02 | 7.500    2.18 | 10.58    0.54 
                1.417    0.54 | 4.500   25.02 | 7.583    2.18 | 10.67    0.54 
                1.500    0.54 | 4.583   25.02 | 7.667    2.18 | 10.75    0.54 
                1.583    0.54 | 4.667   25.02 | 7.750    2.18 | 10.83    0.54 
                1.667    0.54 | 4.750   25.02 | 7.833    2.18 | 10.92    0.54 
                1.750    0.54 | 4.833   25.02 | 7.917    2.18 | 11.00    0.54 
                1.833    0.54 | 4.917   25.02 | 8.000    2.18 | 11.08    0.54 
                1.917    0.54 | 5.000   25.02 | 8.083    2.18 | 11.17    0.54 
                2.000    0.54 | 5.083   25.02 | 8.167    2.18 | 11.25    0.54 
                2.083    0.54 | 5.167   25.02 | 8.250    2.18 | 11.33    0.54 
                2.167    0.54 | 5.250   25.02 | 8.333    1.09 | 11.42    0.54 
                2.250    0.54 | 5.333    7.07 | 8.417    1.09 | 11.50    0.54 
                2.333    3.26 | 5.417    7.07 | 8.500    1.09 | 11.58    0.54 
                2.417    3.26 | 5.500    7.07 | 8.583    1.09 | 11.67    0.54 
                2.500    3.26 | 5.583    7.07 | 8.667    1.09 | 11.75    0.54 
                2.583    3.26 | 5.667    7.07 | 8.750    1.09 | 11.83    0.54 
                2.667    3.26 | 5.750    7.07 | 8.833    1.09 | 11.92    0.54 
                2.750    3.26 | 5.833    7.07 | 8.917    1.09 | 12.00    0.54 
                2.833    3.26 | 5.917    7.07 | 9.000    1.09 | 12.08    0.54 
                2.917    3.26 | 6.000    7.07 | 9.083    1.09 | 12.17    0.54 
                3.000    3.26 | 6.083    7.07 | 9.167    1.09 | 12.25    0.54 
                3.083    3.26 | 6.167    7.07 | 9.250    1.09 | 
   
     Max.Eff.Inten.(mm/hr)=      25.02        17.13 
                over (min)       10.00        15.00 
     Storage Coeff.  (min)=       9.34 (ii)   11.30 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        15.00 
     Unit Hyd. peak  (cms)=       0.12         0.09 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       1.23         0.01          1.233 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.25           5.25 
     RUNOFF VOLUME    (mm)=      53.38        28.62          53.13 
     TOTAL RAINFALL   (mm)=      54.38        54.38          54.38 
     RUNOFF COEFFICIENT   =       0.98         0.53           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0004)|     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   |   0.2240      1.0750 
                          0.0369     0.4255   |   0.2610      1.2100 
                          0.0940     0.5850   |   0.2950      1.3580 
                          0.1450     0.7390   |   1.6700      2.1200 
                          0.1780     0.8770   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
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                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0001)     17.830      1.233      5.25      53.13 
   OUTFLOW: ID= 1 (  0004)     17.830      0.145      7.42      52.89 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 11.73 
                   TIME SHIFT OF PEAK FLOW         (min)=130.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.7379 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0007)|   Area    (ha)=   0.66 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       0.65         0.01 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=      66.33        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    3.26 | 6.250    7.07 |  9.33    0.54 
                0.167    0.00 | 3.250    3.26 | 6.333    3.81 |  9.42    0.54 
                0.250    0.00 | 3.333    9.25 | 6.417    3.81 |  9.50    0.54 
                0.333    0.54 | 3.417    9.25 | 6.500    3.81 |  9.58    0.54 
                0.417    0.54 | 3.500    9.25 | 6.583    3.81 |  9.67    0.54 
                0.500    0.54 | 3.583    9.25 | 6.667    3.81 |  9.75    0.54 
                0.583    0.54 | 3.667    9.25 | 6.750    3.81 |  9.83    0.54 
                0.667    0.54 | 3.750    9.25 | 6.833    3.81 |  9.92    0.54 
                0.750    0.54 | 3.833    9.25 | 6.917    3.81 | 10.00    0.54 
                0.833    0.54 | 3.917    9.25 | 7.000    3.81 | 10.08    0.54 
                0.917    0.54 | 4.000    9.25 | 7.083    3.81 | 10.17    0.54 
                1.000    0.54 | 4.083    9.25 | 7.167    3.81 | 10.25    0.54 
                1.083    0.54 | 4.167    9.25 | 7.250    3.81 | 10.33    0.54 
                1.167    0.54 | 4.250    9.25 | 7.333    2.18 | 10.42    0.54 
                1.250    0.54 | 4.333   25.02 | 7.417    2.18 | 10.50    0.54 
                1.333    0.54 | 4.417   25.02 | 7.500    2.18 | 10.58    0.54 
                1.417    0.54 | 4.500   25.02 | 7.583    2.18 | 10.67    0.54 
                1.500    0.54 | 4.583   25.02 | 7.667    2.18 | 10.75    0.54 
                1.583    0.54 | 4.667   25.02 | 7.750    2.18 | 10.83    0.54 
                1.667    0.54 | 4.750   25.02 | 7.833    2.18 | 10.92    0.54 
                1.750    0.54 | 4.833   25.02 | 7.917    2.18 | 11.00    0.54 
                1.833    0.54 | 4.917   25.02 | 8.000    2.18 | 11.08    0.54 
                1.917    0.54 | 5.000   25.02 | 8.083    2.18 | 11.17    0.54 
                2.000    0.54 | 5.083   25.02 | 8.167    2.18 | 11.25    0.54 
                2.083    0.54 | 5.167   25.02 | 8.250    2.18 | 11.33    0.54 
                2.167    0.54 | 5.250   25.02 | 8.333    1.09 | 11.42    0.54 
                2.250    0.54 | 5.333    7.07 | 8.417    1.09 | 11.50    0.54 
                2.333    3.26 | 5.417    7.07 | 8.500    1.09 | 11.58    0.54 
                2.417    3.26 | 5.500    7.07 | 8.583    1.09 | 11.67    0.54 
                2.500    3.26 | 5.583    7.07 | 8.667    1.09 | 11.75    0.54 
                2.583    3.26 | 5.667    7.07 | 8.750    1.09 | 11.83    0.54 
                2.667    3.26 | 5.750    7.07 | 8.833    1.09 | 11.92    0.54 
                2.750    3.26 | 5.833    7.07 | 8.917    1.09 | 12.00    0.54 
                2.833    3.26 | 5.917    7.07 | 9.000    1.09 | 12.08    0.54 
                2.917    3.26 | 6.000    7.07 | 9.083    1.09 | 12.17    0.54 
                3.000    3.26 | 6.083    7.07 | 9.167    1.09 | 12.25    0.54 
                3.083    3.26 | 6.167    7.07 | 9.250    1.09 | 
   
     Max.Eff.Inten.(mm/hr)=      25.02        17.13 

                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       3.48 (ii)    5.43 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.26         0.16 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.05         0.00          0.046 (iii) 
     TIME TO PEAK    (hrs)=       5.08         5.25           5.25 
     RUNOFF VOLUME    (mm)=      53.38        28.62          53.13 
     TOTAL RAINFALL   (mm)=      54.38        54.38          54.38 
     RUNOFF COEFFICIENT   =       0.98         0.53           0.98 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0008)|     OVERFLOW IS OFF 
| IN= 2---> OUT= 1 | 
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 
                          0.0000     0.0000   |   0.0122      0.0301 
                          0.0011     0.0126   |   0.0154      0.0369 
                          0.0065     0.0195   |   0.0181      0.0415 
                          0.0100     0.0252   |   0.0204      0.0466 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0007)      0.660      0.046      5.25      53.13 
   OUTFLOW: ID= 1 (  0008)      0.660      0.009      6.33      48.72 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 20.74 
                   TIME SHIFT OF PEAK FLOW         (min)= 65.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0244 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0065)|   Area    (ha)=  75.39 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      74.64         0.75 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     708.94        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    3.26 | 6.250    7.07 |  9.33    0.54 
                0.167    0.00 | 3.250    3.26 | 6.333    3.81 |  9.42    0.54 
                0.250    0.00 | 3.333    9.25 | 6.417    3.81 |  9.50    0.54 
                0.333    0.54 | 3.417    9.25 | 6.500    3.81 |  9.58    0.54 
                0.417    0.54 | 3.500    9.25 | 6.583    3.81 |  9.67    0.54 
                0.500    0.54 | 3.583    9.25 | 6.667    3.81 |  9.75    0.54 
                0.583    0.54 | 3.667    9.25 | 6.750    3.81 |  9.83    0.54 
                0.667    0.54 | 3.750    9.25 | 6.833    3.81 |  9.92    0.54 
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                0.750    0.54 | 3.833    9.25 | 6.917    3.81 | 10.00    0.54 
                0.833    0.54 | 3.917    9.25 | 7.000    3.81 | 10.08    0.54 
                0.917    0.54 | 4.000    9.25 | 7.083    3.81 | 10.17    0.54 
                1.000    0.54 | 4.083    9.25 | 7.167    3.81 | 10.25    0.54 
                1.083    0.54 | 4.167    9.25 | 7.250    3.81 | 10.33    0.54 
                1.167    0.54 | 4.250    9.25 | 7.333    2.18 | 10.42    0.54 
                1.250    0.54 | 4.333   25.02 | 7.417    2.18 | 10.50    0.54 
                1.333    0.54 | 4.417   25.02 | 7.500    2.18 | 10.58    0.54 
                1.417    0.54 | 4.500   25.02 | 7.583    2.18 | 10.67    0.54 
                1.500    0.54 | 4.583   25.02 | 7.667    2.18 | 10.75    0.54 
                1.583    0.54 | 4.667   25.02 | 7.750    2.18 | 10.83    0.54 
                1.667    0.54 | 4.750   25.02 | 7.833    2.18 | 10.92    0.54 
                1.750    0.54 | 4.833   25.02 | 7.917    2.18 | 11.00    0.54 
                1.833    0.54 | 4.917   25.02 | 8.000    2.18 | 11.08    0.54 
                1.917    0.54 | 5.000   25.02 | 8.083    2.18 | 11.17    0.54 
                2.000    0.54 | 5.083   25.02 | 8.167    2.18 | 11.25    0.54 
                2.083    0.54 | 5.167   25.02 | 8.250    2.18 | 11.33    0.54 
                2.167    0.54 | 5.250   25.02 | 8.333    1.09 | 11.42    0.54 
                2.250    0.54 | 5.333    7.07 | 8.417    1.09 | 11.50    0.54 
                2.333    3.26 | 5.417    7.07 | 8.500    1.09 | 11.58    0.54 
                2.417    3.26 | 5.500    7.07 | 8.583    1.09 | 11.67    0.54 
                2.500    3.26 | 5.583    7.07 | 8.667    1.09 | 11.75    0.54 
                2.583    3.26 | 5.667    7.07 | 8.750    1.09 | 11.83    0.54 
                2.667    3.26 | 5.750    7.07 | 8.833    1.09 | 11.92    0.54 
                2.750    3.26 | 5.833    7.07 | 8.917    1.09 | 12.00    0.54 
                2.833    3.26 | 5.917    7.07 | 9.000    1.09 | 12.08    0.54 
                2.917    3.26 | 6.000    7.07 | 9.083    1.09 | 12.17    0.54 
                3.000    3.26 | 6.083    7.07 | 9.167    1.09 | 12.25    0.54 
                3.083    3.26 | 6.167    7.07 | 9.250    1.09 | 
   
     Max.Eff.Inten.(mm/hr)=      25.02        17.13 
                over (min)       15.00        20.00 
     Storage Coeff.  (min)=      14.40 (ii)   16.36 (ii) 
     Unit Hyd. Tpeak (min)=      15.00        20.00 
     Unit Hyd. peak  (cms)=       0.08         0.06 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       5.11         0.03          5.139 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.33           5.25 
     RUNOFF VOLUME    (mm)=      53.38        28.62          53.13 
     TOTAL RAINFALL   (mm)=      54.38        54.38          54.38 
     RUNOFF COEFFICIENT   =       0.98         0.53           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0069)|     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   |   1.1394      4.4340 
                          0.4823     2.3068   |   1.3243      4.9942 
                          0.7344     3.0305   |   1.5003      5.6083 
                          0.9063     3.6110   |   5.8130      9.4020 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0065)     75.390      5.139      5.25      53.13 
   OUTFLOW: ID= 1 (  0069)     75.390      0.709      7.42      53.12 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 13.79 

                   TIME SHIFT OF PEAK FLOW         (min)=130.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  2.9573 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0067)|   Area    (ha)=   2.87 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  80.00   Dir. Conn.(%)=  80.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       2.30         0.57 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     138.32        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    3.26 | 6.250    7.07 |  9.33    0.54 
                0.167    0.00 | 3.250    3.26 | 6.333    3.81 |  9.42    0.54 
                0.250    0.00 | 3.333    9.25 | 6.417    3.81 |  9.50    0.54 
                0.333    0.54 | 3.417    9.25 | 6.500    3.81 |  9.58    0.54 
                0.417    0.54 | 3.500    9.25 | 6.583    3.81 |  9.67    0.54 
                0.500    0.54 | 3.583    9.25 | 6.667    3.81 |  9.75    0.54 
                0.583    0.54 | 3.667    9.25 | 6.750    3.81 |  9.83    0.54 
                0.667    0.54 | 3.750    9.25 | 6.833    3.81 |  9.92    0.54 
                0.750    0.54 | 3.833    9.25 | 6.917    3.81 | 10.00    0.54 
                0.833    0.54 | 3.917    9.25 | 7.000    3.81 | 10.08    0.54 
                0.917    0.54 | 4.000    9.25 | 7.083    3.81 | 10.17    0.54 
                1.000    0.54 | 4.083    9.25 | 7.167    3.81 | 10.25    0.54 
                1.083    0.54 | 4.167    9.25 | 7.250    3.81 | 10.33    0.54 
                1.167    0.54 | 4.250    9.25 | 7.333    2.18 | 10.42    0.54 
                1.250    0.54 | 4.333   25.02 | 7.417    2.18 | 10.50    0.54 
                1.333    0.54 | 4.417   25.02 | 7.500    2.18 | 10.58    0.54 
                1.417    0.54 | 4.500   25.02 | 7.583    2.18 | 10.67    0.54 
                1.500    0.54 | 4.583   25.02 | 7.667    2.18 | 10.75    0.54 
                1.583    0.54 | 4.667   25.02 | 7.750    2.18 | 10.83    0.54 
                1.667    0.54 | 4.750   25.02 | 7.833    2.18 | 10.92    0.54 
                1.750    0.54 | 4.833   25.02 | 7.917    2.18 | 11.00    0.54 
                1.833    0.54 | 4.917   25.02 | 8.000    2.18 | 11.08    0.54 
                1.917    0.54 | 5.000   25.02 | 8.083    2.18 | 11.17    0.54 
                2.000    0.54 | 5.083   25.02 | 8.167    2.18 | 11.25    0.54 
                2.083    0.54 | 5.167   25.02 | 8.250    2.18 | 11.33    0.54 
                2.167    0.54 | 5.250   25.02 | 8.333    1.09 | 11.42    0.54 
                2.250    0.54 | 5.333    7.07 | 8.417    1.09 | 11.50    0.54 
                2.333    3.26 | 5.417    7.07 | 8.500    1.09 | 11.58    0.54 
                2.417    3.26 | 5.500    7.07 | 8.583    1.09 | 11.67    0.54 
                2.500    3.26 | 5.583    7.07 | 8.667    1.09 | 11.75    0.54 
                2.583    3.26 | 5.667    7.07 | 8.750    1.09 | 11.83    0.54 
                2.667    3.26 | 5.750    7.07 | 8.833    1.09 | 11.92    0.54 
                2.750    3.26 | 5.833    7.07 | 8.917    1.09 | 12.00    0.54 
                2.833    3.26 | 5.917    7.07 | 9.000    1.09 | 12.08    0.54 
                2.917    3.26 | 6.000    7.07 | 9.083    1.09 | 12.17    0.54 
                3.000    3.26 | 6.083    7.07 | 9.167    1.09 | 12.25    0.54 
                3.083    3.26 | 6.167    7.07 | 9.250    1.09 | 
   
     Max.Eff.Inten.(mm/hr)=      25.02        16.91 
                over (min)        5.00        20.00 
     Storage Coeff.  (min)=       5.40 (ii)   19.77 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        20.00 
     Unit Hyd. peak  (cms)=       0.21         0.06 
                                                           *TOTALS* 
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     PEAK FLOW       (cms)=       0.16         0.02          0.182 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.33           5.25 
     RUNOFF VOLUME    (mm)=      53.38        28.62          48.42 
     TOTAL RAINFALL   (mm)=      54.38        54.38          54.38 
     RUNOFF COEFFICIENT   =       0.98         0.53           0.89 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
  
-------------------- 
| ADD HYD  (  0066)| 
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V. 
--------------------         (ha)    (cms)    (hrs)     (mm) 
        ID1= 1 (  0067):     2.87   0.182     5.25    48.42 
      + ID2= 2 (  0069):    75.39   0.709     7.42    53.12 
        ==================================================== 
        ID = 3 (  0066):    78.26   0.737     7.25    52.94 
  
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0068)|     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   |   0.7862      0.6217 
                          0.0059     0.0677   |   0.9885      0.7196 
                          0.4183     0.4587   |   1.1496      0.7854 
                          0.6373     0.5653   |   1.3019      0.8658 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0066)     78.260      0.737      7.25      52.94 
   OUTFLOW: ID= 1 (  0068)     78.260      0.637      9.50      52.88 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 86.52 
                   TIME SHIFT OF PEAK FLOW         (min)=135.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.5653 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0083)|   Area    (ha)=  26.63 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      26.36         0.27 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     421.35        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    3.26 | 6.250    7.07 |  9.33    0.54 
                0.167    0.00 | 3.250    3.26 | 6.333    3.81 |  9.42    0.54 

                0.250    0.00 | 3.333    9.25 | 6.417    3.81 |  9.50    0.54 
                0.333    0.54 | 3.417    9.25 | 6.500    3.81 |  9.58    0.54 
                0.417    0.54 | 3.500    9.25 | 6.583    3.81 |  9.67    0.54 
                0.500    0.54 | 3.583    9.25 | 6.667    3.81 |  9.75    0.54 
                0.583    0.54 | 3.667    9.25 | 6.750    3.81 |  9.83    0.54 
                0.667    0.54 | 3.750    9.25 | 6.833    3.81 |  9.92    0.54 
                0.750    0.54 | 3.833    9.25 | 6.917    3.81 | 10.00    0.54 
                0.833    0.54 | 3.917    9.25 | 7.000    3.81 | 10.08    0.54 
                0.917    0.54 | 4.000    9.25 | 7.083    3.81 | 10.17    0.54 
                1.000    0.54 | 4.083    9.25 | 7.167    3.81 | 10.25    0.54 
                1.083    0.54 | 4.167    9.25 | 7.250    3.81 | 10.33    0.54 
                1.167    0.54 | 4.250    9.25 | 7.333    2.18 | 10.42    0.54 
                1.250    0.54 | 4.333   25.02 | 7.417    2.18 | 10.50    0.54 
                1.333    0.54 | 4.417   25.02 | 7.500    2.18 | 10.58    0.54 
                1.417    0.54 | 4.500   25.02 | 7.583    2.18 | 10.67    0.54 
                1.500    0.54 | 4.583   25.02 | 7.667    2.18 | 10.75    0.54 
                1.583    0.54 | 4.667   25.02 | 7.750    2.18 | 10.83    0.54 
                1.667    0.54 | 4.750   25.02 | 7.833    2.18 | 10.92    0.54 
                1.750    0.54 | 4.833   25.02 | 7.917    2.18 | 11.00    0.54 
                1.833    0.54 | 4.917   25.02 | 8.000    2.18 | 11.08    0.54 
                1.917    0.54 | 5.000   25.02 | 8.083    2.18 | 11.17    0.54 
                2.000    0.54 | 5.083   25.02 | 8.167    2.18 | 11.25    0.54 
                2.083    0.54 | 5.167   25.02 | 8.250    2.18 | 11.33    0.54 
                2.167    0.54 | 5.250   25.02 | 8.333    1.09 | 11.42    0.54 
                2.250    0.54 | 5.333    7.07 | 8.417    1.09 | 11.50    0.54 
                2.333    3.26 | 5.417    7.07 | 8.500    1.09 | 11.58    0.54 
                2.417    3.26 | 5.500    7.07 | 8.583    1.09 | 11.67    0.54 
                2.500    3.26 | 5.583    7.07 | 8.667    1.09 | 11.75    0.54 
                2.583    3.26 | 5.667    7.07 | 8.750    1.09 | 11.83    0.54 
                2.667    3.26 | 5.750    7.07 | 8.833    1.09 | 11.92    0.54 
                2.750    3.26 | 5.833    7.07 | 8.917    1.09 | 12.00    0.54 
                2.833    3.26 | 5.917    7.07 | 9.000    1.09 | 12.08    0.54 
                2.917    3.26 | 6.000    7.07 | 9.083    1.09 | 12.17    0.54 
                3.000    3.26 | 6.083    7.07 | 9.167    1.09 | 12.25    0.54 
                3.083    3.26 | 6.167    7.07 | 9.250    1.09 | 
   
     Max.Eff.Inten.(mm/hr)=      25.02        17.13 
                over (min)       10.00        15.00 
     Storage Coeff.  (min)=      10.54 (ii)   12.49 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        15.00 
     Unit Hyd. peak  (cms)=       0.11         0.08 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       1.83         0.01          1.839 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.25           5.25 
     RUNOFF VOLUME    (mm)=      53.38        28.62          53.13 
     TOTAL RAINFALL   (mm)=      54.38        54.38          54.38 
     RUNOFF COEFFICIENT   =       0.98         0.53           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0084)|     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   |   0.4507      1.5442 
                          0.1903     0.7953   |   0.5255      1.7396 
                          0.2909     1.0533   |   0.5941      1.9538 
                          0.3582     1.2571   |   0.0000      0.0000 
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                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0083)     26.630      1.839      5.25      53.13 
   OUTFLOW: ID= 1 (  0084)     26.630      0.277      7.25      53.09 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 15.06 
                   TIME SHIFT OF PEAK FLOW         (min)=120.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  1.0174 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0087)|   Area    (ha)=  10.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      10.72         0.11 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     268.70        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 3.167    3.26 | 6.250    7.07 |  9.33    0.54 
                0.167    0.00 | 3.250    3.26 | 6.333    3.81 |  9.42    0.54 
                0.250    0.00 | 3.333    9.25 | 6.417    3.81 |  9.50    0.54 
                0.333    0.54 | 3.417    9.25 | 6.500    3.81 |  9.58    0.54 
                0.417    0.54 | 3.500    9.25 | 6.583    3.81 |  9.67    0.54 
                0.500    0.54 | 3.583    9.25 | 6.667    3.81 |  9.75    0.54 
                0.583    0.54 | 3.667    9.25 | 6.750    3.81 |  9.83    0.54 
                0.667    0.54 | 3.750    9.25 | 6.833    3.81 |  9.92    0.54 
                0.750    0.54 | 3.833    9.25 | 6.917    3.81 | 10.00    0.54 
                0.833    0.54 | 3.917    9.25 | 7.000    3.81 | 10.08    0.54 
                0.917    0.54 | 4.000    9.25 | 7.083    3.81 | 10.17    0.54 
                1.000    0.54 | 4.083    9.25 | 7.167    3.81 | 10.25    0.54 
                1.083    0.54 | 4.167    9.25 | 7.250    3.81 | 10.33    0.54 
                1.167    0.54 | 4.250    9.25 | 7.333    2.18 | 10.42    0.54 
                1.250    0.54 | 4.333   25.02 | 7.417    2.18 | 10.50    0.54 
                1.333    0.54 | 4.417   25.02 | 7.500    2.18 | 10.58    0.54 
                1.417    0.54 | 4.500   25.02 | 7.583    2.18 | 10.67    0.54 
                1.500    0.54 | 4.583   25.02 | 7.667    2.18 | 10.75    0.54 
                1.583    0.54 | 4.667   25.02 | 7.750    2.18 | 10.83    0.54 
                1.667    0.54 | 4.750   25.02 | 7.833    2.18 | 10.92    0.54 
                1.750    0.54 | 4.833   25.02 | 7.917    2.18 | 11.00    0.54 
                1.833    0.54 | 4.917   25.02 | 8.000    2.18 | 11.08    0.54 
                1.917    0.54 | 5.000   25.02 | 8.083    2.18 | 11.17    0.54 
                2.000    0.54 | 5.083   25.02 | 8.167    2.18 | 11.25    0.54 
                2.083    0.54 | 5.167   25.02 | 8.250    2.18 | 11.33    0.54 
                2.167    0.54 | 5.250   25.02 | 8.333    1.09 | 11.42    0.54 
                2.250    0.54 | 5.333    7.07 | 8.417    1.09 | 11.50    0.54 
                2.333    3.26 | 5.417    7.07 | 8.500    1.09 | 11.58    0.54 
                2.417    3.26 | 5.500    7.07 | 8.583    1.09 | 11.67    0.54 
                2.500    3.26 | 5.583    7.07 | 8.667    1.09 | 11.75    0.54 
                2.583    3.26 | 5.667    7.07 | 8.750    1.09 | 11.83    0.54 
                2.667    3.26 | 5.750    7.07 | 8.833    1.09 | 11.92    0.54 
                2.750    3.26 | 5.833    7.07 | 8.917    1.09 | 12.00    0.54 
                2.833    3.26 | 5.917    7.07 | 9.000    1.09 | 12.08    0.54 
                2.917    3.26 | 6.000    7.07 | 9.083    1.09 | 12.17    0.54 
                3.000    3.26 | 6.083    7.07 | 9.167    1.09 | 12.25    0.54 
                3.083    3.26 | 6.167    7.07 | 9.250    1.09 | 
   

     Max.Eff.Inten.(mm/hr)=      25.02        17.13 
                over (min)       10.00        15.00 
     Storage Coeff.  (min)=       8.05 (ii)   10.00 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        15.00 
     Unit Hyd. peak  (cms)=       0.13         0.10 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.74         0.00          0.750 (iii) 
     TIME TO PEAK    (hrs)=       5.25         5.25           5.25 
     RUNOFF VOLUME    (mm)=      53.38        28.62          53.13 
     TOTAL RAINFALL   (mm)=      54.38        54.38          54.38 
     RUNOFF COEFFICIENT   =       0.98         0.53           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0088)|     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   |   0.1328      0.5210 
                          0.0223     0.2570   |   0.1673      0.6380 
                          0.0705     0.3460   |   0.1955      0.7180 
                          0.1081     0.4380   |   0.2207      0.8065 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0087)     10.830      0.750      5.25      53.13 
   OUTFLOW: ID= 1 (  0088)     10.830      0.106      7.33      52.86 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 14.13 
                   TIME SHIFT OF PEAK FLOW         (min)=125.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.4327 
  
------------------------------------------------------------------------------- 
================================================================================
=========================== 
   
       V    V   I    SSSSS  U   U    A    L              (v 6.2.2015) 
       V    V   I    SS     U   U   A A   L 
        V  V    I     SS    U   U  AAAAA  L 
        V  V    I      SS   U   U  A   A  L 
         VV     I    SSSSS  UUUUU  A   A  LLLLL 
     
        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM 
       O   O    T      T    H   H   Y Y   MM MM  O   O 
       O   O    T      T    H   H    Y    M   M  O   O     
        OOO     T      T    H   H    Y    M   M   OOO 
Developed and Distributed by Smart City Water Inc 
Copyright 2007 - 2022 Smart City Water Inc 
All rights reserved. 
   
   
                   *****  D E T A I L E D   O U T P U T ***** 
 
 
  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                                                                   
  Output  filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\4312677d-fd5f-41d4-923c-5c981e7aead7\sc 
  Summary filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\4312677d-fd5f-41d4-923c-5c981e7aead7\sc 
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DATE: 11-01-2024                           TIME: 01:43:05        
 
USER:                                                    
 
 
   
COMMENTS: ____________________________________________________________ 
 
   
--------------------------------------------------------------------------------
--------------------------- 
  ************************************************ 
  ** SIMULATION : 5-Year 4-Hour Chicago Caledon ** 
  ************************************************ 
   
-------------------- 
| CHICAGO STORM    |    IDF curve parameters: A=1593.000 
| Ptotal= 49.55 mm |                          B=  11.000 
--------------------                          C=   0.879 
                        used in:   INTENSITY =  A / (t + B)^C 
 
                        Duration of storm  =  4.00 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    2.35 |  1.00   30.47 |  2.00    7.17 |  3.00    2.93 
                 0.17    2.80 |  1.17  109.68 |  2.17    5.81 |  3.17    2.67 
                 0.33    3.46 |  1.33   40.71 |  2.33    4.87 |  3.33    2.45 
                 0.50    4.52 |  1.50   20.28 |  2.50    4.19 |  3.50    2.26 
                 0.67    6.48 |  1.67   12.91 |  2.67    3.67 |  3.67    2.10 
                 0.83   11.07 |  1.83    9.28 |  2.83    3.26 |  3.83    1.96 
   
   
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0001)|   Area    (ha)=  17.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      17.65         0.18 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     344.77        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.35 | 1.083   30.47 | 2.083    7.17 |  3.08    2.93 
                0.167    2.35 | 1.167   30.47 | 2.167    7.17 |  3.17    2.93 
                0.250    2.80 | 1.250  109.68 | 2.250    5.81 |  3.25    2.67 
                0.333    2.80 | 1.333  109.68 | 2.333    5.81 |  3.33    2.67 
                0.417    3.46 | 1.417   40.71 | 2.417    4.87 |  3.42    2.45 
                0.500    3.46 | 1.500   40.71 | 2.500    4.87 |  3.50    2.45 
                0.583    4.52 | 1.583   20.28 | 2.583    4.19 |  3.58    2.26 
                0.667    4.52 | 1.667   20.28 | 2.667    4.19 |  3.67    2.26 
                0.750    6.48 | 1.750   12.91 | 2.750    3.67 |  3.75    2.10 
                0.833    6.48 | 1.833   12.91 | 2.833    3.67 |  3.83    2.10 

                0.917   11.07 | 1.917    9.28 | 2.917    3.26 |  3.92    1.96 
                1.000   11.07 | 2.000    9.28 | 3.000    3.26 |  4.00    1.96 
   
     Max.Eff.Inten.(mm/hr)=     109.68        52.32 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       5.17 (ii)    6.26 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.21         0.15 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       4.80         0.02          4.812 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33 
     RUNOFF VOLUME    (mm)=      48.55        24.86          48.32 
     TOTAL RAINFALL   (mm)=      49.55        49.55          49.55 
     RUNOFF COEFFICIENT   =       0.98         0.50           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0004)|     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   |   0.2240      1.0750 
                          0.0369     0.4255   |   0.2610      1.2100 
                          0.0940     0.5850   |   0.2950      1.3580 
                          0.1450     0.7390   |   1.6700      2.1200 
                          0.1780     0.8770   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0001)     17.830      4.812      1.33      48.32 
   OUTFLOW: ID= 1 (  0004)     17.830      0.145      3.17      48.11 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  3.01 
                   TIME SHIFT OF PEAK FLOW         (min)=110.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.7392 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0007)|   Area    (ha)=   0.66 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       0.65         0.01 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=      66.33        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.35 | 1.083   30.47 | 2.083    7.17 |  3.08    2.93 
                0.167    2.35 | 1.167   30.47 | 2.167    7.17 |  3.17    2.93 
                0.250    2.80 | 1.250  109.68 | 2.250    5.81 |  3.25    2.67 
                0.333    2.80 | 1.333  109.68 | 2.333    5.81 |  3.33    2.67 
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                0.417    3.46 | 1.417   40.71 | 2.417    4.87 |  3.42    2.45 
                0.500    3.46 | 1.500   40.71 | 2.500    4.87 |  3.50    2.45 
                0.583    4.52 | 1.583   20.28 | 2.583    4.19 |  3.58    2.26 
                0.667    4.52 | 1.667   20.28 | 2.667    4.19 |  3.67    2.26 
                0.750    6.48 | 1.750   12.91 | 2.750    3.67 |  3.75    2.10 
                0.833    6.48 | 1.833   12.91 | 2.833    3.67 |  3.83    2.10 
                0.917   11.07 | 1.917    9.28 | 2.917    3.26 |  3.92    1.96 
                1.000   11.07 | 2.000    9.28 | 3.000    3.26 |  4.00    1.96 
   
     Max.Eff.Inten.(mm/hr)=     109.68        52.32 
                over (min)        5.00         5.00 
     Storage Coeff.  (min)=       1.92 (ii)    3.01 (ii) 
     Unit Hyd. Tpeak (min)=       5.00         5.00 
     Unit Hyd. peak  (cms)=       0.31         0.28 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.20         0.00          0.199 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33 
     RUNOFF VOLUME    (mm)=      48.55        24.86          48.32 
     TOTAL RAINFALL   (mm)=      49.55        49.55          49.55 
     RUNOFF COEFFICIENT   =       0.98         0.50           0.98 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0008)|     OVERFLOW IS OFF 
| IN= 2---> OUT= 1 | 
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 
                          0.0000     0.0000   |   0.0122      0.0301 
                          0.0011     0.0126   |   0.0154      0.0369 
                          0.0065     0.0195   |   0.0181      0.0415 
                          0.0100     0.0252   |   0.0204      0.0466 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0007)      0.660      0.199      1.33      48.32 
   OUTFLOW: ID= 1 (  0008)      0.660      0.010      2.33      43.90 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  5.00 
                   TIME SHIFT OF PEAK FLOW         (min)= 60.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0252 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0065)|   Area    (ha)=  75.39 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      74.64         0.75 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     708.94        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.35 | 1.083   30.47 | 2.083    7.17 |  3.08    2.93 
                0.167    2.35 | 1.167   30.47 | 2.167    7.17 |  3.17    2.93 
                0.250    2.80 | 1.250  109.68 | 2.250    5.81 |  3.25    2.67 
                0.333    2.80 | 1.333  109.68 | 2.333    5.81 |  3.33    2.67 
                0.417    3.46 | 1.417   40.71 | 2.417    4.87 |  3.42    2.45 
                0.500    3.46 | 1.500   40.71 | 2.500    4.87 |  3.50    2.45 
                0.583    4.52 | 1.583   20.28 | 2.583    4.19 |  3.58    2.26 
                0.667    4.52 | 1.667   20.28 | 2.667    4.19 |  3.67    2.26 
                0.750    6.48 | 1.750   12.91 | 2.750    3.67 |  3.75    2.10 
                0.833    6.48 | 1.833   12.91 | 2.833    3.67 |  3.83    2.10 
                0.917   11.07 | 1.917    9.28 | 2.917    3.26 |  3.92    1.96 
                1.000   11.07 | 2.000    9.28 | 3.000    3.26 |  4.00    1.96 
   
     Max.Eff.Inten.(mm/hr)=     109.68        52.32 
                over (min)       10.00        10.00 
     Storage Coeff.  (min)=       7.97 (ii)    9.06 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        10.00 
     Unit Hyd. peak  (cms)=       0.13         0.12 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=      15.95         0.08         16.026 (iii) 
     TIME TO PEAK    (hrs)=       1.42         1.42           1.42 
     RUNOFF VOLUME    (mm)=      48.55        24.86          48.32 
     TOTAL RAINFALL   (mm)=      49.55        49.55          49.55 
     RUNOFF COEFFICIENT   =       0.98         0.50           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0069)|     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   |   1.1394      4.4340 
                          0.4823     2.3068   |   1.3243      4.9942 
                          0.7344     3.0305   |   1.5003      5.6083 
                          0.9063     3.6110   |   5.8130      9.4020 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0065)     75.390     16.026      1.42      48.32 
   OUTFLOW: ID= 1 (  0069)     75.390      0.734      3.00      48.30 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  4.58 
                   TIME SHIFT OF PEAK FLOW         (min)= 95.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  3.0305 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0067)|   Area    (ha)=   2.87 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  80.00   Dir. Conn.(%)=  80.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       2.30         0.57 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     138.32        40.00 
     Mannings n           =      0.013        0.250 
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         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    2.35 | 1.083   30.47 | 2.083    7.17 |  3.08    2.93 
                0.167    2.35 | 1.167   30.47 | 2.167    7.17 |  3.17    2.93 
                0.250    2.80 | 1.250  109.68 | 2.250    5.81 |  3.25    2.67 
                0.333    2.80 | 1.333  109.68 | 2.333    5.81 |  3.33    2.67 
                0.417    3.46 | 1.417   40.71 | 2.417    4.87 |  3.42    2.45 
                0.500    3.46 | 1.500   40.71 | 2.500    4.87 |  3.50    2.45 
                0.583    4.52 | 1.583   20.28 | 2.583    4.19 |  3.58    2.26 
                0.667    4.52 | 1.667   20.28 | 2.667    4.19 |  3.67    2.26 
                0.750    6.48 | 1.750   12.91 | 2.750    3.67 |  3.75    2.10 
                0.833    6.48 | 1.833   12.91 | 2.833    3.67 |  3.83    2.10 
                0.917   11.07 | 1.917    9.28 | 2.917    3.26 |  3.92    1.96 
                1.000   11.07 | 2.000    9.28 | 3.000    3.26 |  4.00    1.96 
   
     Max.Eff.Inten.(mm/hr)=     109.68        52.32 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       2.99 (ii)    6.90 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.28         0.14 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.68         0.06          0.734 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33 
     RUNOFF VOLUME    (mm)=      48.55        24.86          43.81 
     TOTAL RAINFALL   (mm)=      49.55        49.55          49.55 
     RUNOFF COEFFICIENT   =       0.98         0.50           0.88 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
  
-------------------- 
| ADD HYD  (  0066)| 
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V. 
--------------------         (ha)    (cms)    (hrs)     (mm) 
        ID1= 1 (  0067):     2.87   0.734     1.33    43.81 
      + ID2= 2 (  0069):    75.39   0.734     3.00    48.30 
        ==================================================== 
        ID = 3 (  0066):    78.26   0.919     1.33    48.14 
  
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0068)|     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   |   0.7862      0.6217 
                          0.0059     0.0677   |   0.9885      0.7196 
                          0.4183     0.4587   |   1.1496      0.7854 
                          0.6373     0.5653   |   1.3019      0.8658 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0066)     78.260      0.919      1.33      48.14 

   OUTFLOW: ID= 1 (  0068)     78.260      0.604      5.42      48.08 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 65.66 
                   TIME SHIFT OF PEAK FLOW         (min)=245.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.5490 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0083)|   Area    (ha)=  26.63 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      26.36         0.27 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     421.35        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.35 | 1.083   30.47 | 2.083    7.17 |  3.08    2.93 
                0.167    2.35 | 1.167   30.47 | 2.167    7.17 |  3.17    2.93 
                0.250    2.80 | 1.250  109.68 | 2.250    5.81 |  3.25    2.67 
                0.333    2.80 | 1.333  109.68 | 2.333    5.81 |  3.33    2.67 
                0.417    3.46 | 1.417   40.71 | 2.417    4.87 |  3.42    2.45 
                0.500    3.46 | 1.500   40.71 | 2.500    4.87 |  3.50    2.45 
                0.583    4.52 | 1.583   20.28 | 2.583    4.19 |  3.58    2.26 
                0.667    4.52 | 1.667   20.28 | 2.667    4.19 |  3.67    2.26 
                0.750    6.48 | 1.750   12.91 | 2.750    3.67 |  3.75    2.10 
                0.833    6.48 | 1.833   12.91 | 2.833    3.67 |  3.83    2.10 
                0.917   11.07 | 1.917    9.28 | 2.917    3.26 |  3.92    1.96 
                1.000   11.07 | 2.000    9.28 | 3.000    3.26 |  4.00    1.96 
   
     Max.Eff.Inten.(mm/hr)=     109.68        52.32 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       5.84 (ii)    6.92 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.20         0.14 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       6.94         0.03          6.963 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33 
     RUNOFF VOLUME    (mm)=      48.55        24.86          48.32 
     TOTAL RAINFALL   (mm)=      49.55        49.55          49.55 
     RUNOFF COEFFICIENT   =       0.98         0.50           0.98 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0084)|     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   |   0.4507      1.5442 
                          0.1903     0.7953   |   0.5255      1.7396 
                          0.2909     1.0533   |   0.5941      1.9538 
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                          0.3582     1.2571   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0083)     26.630      6.963      1.33      48.32 
   OUTFLOW: ID= 1 (  0084)     26.630      0.291      2.75      48.28 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  4.18 
                   TIME SHIFT OF PEAK FLOW         (min)= 85.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  1.0532 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0087)|   Area    (ha)=  10.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      10.72         0.11 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     268.70        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.35 | 1.083   30.47 | 2.083    7.17 |  3.08    2.93 
                0.167    2.35 | 1.167   30.47 | 2.167    7.17 |  3.17    2.93 
                0.250    2.80 | 1.250  109.68 | 2.250    5.81 |  3.25    2.67 
                0.333    2.80 | 1.333  109.68 | 2.333    5.81 |  3.33    2.67 
                0.417    3.46 | 1.417   40.71 | 2.417    4.87 |  3.42    2.45 
                0.500    3.46 | 1.500   40.71 | 2.500    4.87 |  3.50    2.45 
                0.583    4.52 | 1.583   20.28 | 2.583    4.19 |  3.58    2.26 
                0.667    4.52 | 1.667   20.28 | 2.667    4.19 |  3.67    2.26 
                0.750    6.48 | 1.750   12.91 | 2.750    3.67 |  3.75    2.10 
                0.833    6.48 | 1.833   12.91 | 2.833    3.67 |  3.83    2.10 
                0.917   11.07 | 1.917    9.28 | 2.917    3.26 |  3.92    1.96 
                1.000   11.07 | 2.000    9.28 | 3.000    3.26 |  4.00    1.96 
   
     Max.Eff.Inten.(mm/hr)=     109.68        52.32 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       4.46 (ii)    5.54 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.23         0.16 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       3.01         0.01          3.021 (iii) 
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33 
     RUNOFF VOLUME    (mm)=      48.55        24.86          48.32 
     TOTAL RAINFALL   (mm)=      49.55        49.55          49.55 
     RUNOFF COEFFICIENT   =       0.98         0.50           0.98 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0088)|     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   |   0.1328      0.5210 
                          0.0223     0.2570   |   0.1673      0.6380 
                          0.0705     0.3460   |   0.1955      0.7180 
                          0.1081     0.4380   |   0.2207      0.8065 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0087)     10.830      3.021      1.33      48.32 
   OUTFLOW: ID= 1 (  0088)     10.830      0.108      2.83      48.05 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  3.57 
                   TIME SHIFT OF PEAK FLOW         (min)= 90.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.4378 
  
------------------------------------------------------------------------------- 
================================================================================
=========================== 
   
       V    V   I    SSSSS  U   U    A    L              (v 6.2.2015) 
       V    V   I    SS     U   U   A A   L 
        V  V    I     SS    U   U  AAAAA  L 
        V  V    I      SS   U   U  A   A  L 
         VV     I    SSSSS  UUUUU  A   A  LLLLL 
     
        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM 
       O   O    T      T    H   H   Y Y   MM MM  O   O 
       O   O    T      T    H   H    Y    M   M  O   O     
        OOO     T      T    H   H    Y    M   M   OOO 
Developed and Distributed by Smart City Water Inc 
Copyright 2007 - 2022 Smart City Water Inc 
All rights reserved. 
   
   
                   *****  D E T A I L E D   O U T P U T ***** 
 
 
  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                                                                   
  Output  filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\32652aed-57c2-4205-9562-8c209c55da17\sc 
  Summary filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\32652aed-57c2-4205-9562-8c209c55da17\sc 
 
 
DATE: 11-01-2024                           TIME: 01:43:05        
 
USER:                                                    
 
 
   
COMMENTS: ____________________________________________________________ 
 
   
--------------------------------------------------------------------------------
--------------------------- 
  ************************************************ 
  ** SIMULATION : 5-Year 6-Hour AES             ** 
  ************************************************ 
   
   
-------------------- 
|    READ STORM    |    Filename: C:\Users\jghobrial\AppD                       
|                  |              ata\Local\Temp\                               
|                  |              d2defbb2-f1a2-40af-8868-8a16a628f8eb\96e1c98c 
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| Ptotal= 47.81 mm |    Comments: 5 Year 6 Hour AES (Bloor, TRCA)          
-------------------- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                 0.00    0.00 |  1.75   16.25 |  3.50    6.69 |  5.25    0.96 
                 0.25    0.96 |  2.00   16.25 |  3.75    3.82 |  5.50    0.96 
                 0.50    0.96 |  2.25   43.98 |  4.00    3.82 |  5.75    0.96 
                 0.75    0.96 |  2.50   43.98 |  4.25    1.91 |  6.00    0.96 
                 1.00    0.96 |  2.75   12.43 |  4.50    1.91 | 
                 1.25    5.74 |  3.00   12.43 |  4.75    0.96 | 
                 1.50    5.74 |  3.25    6.69 |  5.00    0.96 | 
   
------------------------------------------------------------------------------- 
 
-------------------- 
| CALIB            | 
| STANDHYD (  0001)|   Area    (ha)=  17.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      17.65         0.18 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     344.77        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    5.74 | 3.250   12.43 |  4.83    0.96 
                0.167    0.00 | 1.750    5.74 | 3.333    6.69 |  4.92    0.96 
                0.250    0.00 | 1.833   16.25 | 3.417    6.69 |  5.00    0.96 
                0.333    0.96 | 1.917   16.25 | 3.500    6.69 |  5.08    0.96 
                0.417    0.96 | 2.000   16.25 | 3.583    6.69 |  5.17    0.96 
                0.500    0.96 | 2.083   16.25 | 3.667    6.69 |  5.25    0.96 
                0.583    0.96 | 2.167   16.25 | 3.750    6.69 |  5.33    0.96 
                0.667    0.96 | 2.250   16.25 | 3.833    3.82 |  5.42    0.96 
                0.750    0.96 | 2.333   43.98 | 3.917    3.82 |  5.50    0.96 
                0.833    0.96 | 2.417   43.98 | 4.000    3.82 |  5.58    0.96 
                0.917    0.96 | 2.500   43.98 | 4.083    3.82 |  5.67    0.96 
                1.000    0.96 | 2.583   43.98 | 4.167    3.82 |  5.75    0.96 
                1.083    0.96 | 2.667   43.98 | 4.250    3.82 |  5.83    0.96 
                1.167    0.96 | 2.750   43.98 | 4.333    1.91 |  5.92    0.96 
                1.250    0.96 | 2.833   12.43 | 4.417    1.91 |  6.00    0.96 
                1.333    5.74 | 2.917   12.43 | 4.500    1.91 |  6.08    0.96 
                1.417    5.74 | 3.000   12.43 | 4.583    1.91 |  6.17    0.96 
                1.500    5.74 | 3.083   12.43 | 4.667    1.91 |  6.25    0.96 
                1.583    5.74 | 3.167   12.43 | 4.750    1.91 | 
   
     Max.Eff.Inten.(mm/hr)=      43.98        27.63 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       7.46 (ii)    9.02 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.17         0.12 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       2.13         0.01          2.144 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      46.81        23.53          46.58 
     TOTAL RAINFALL   (mm)=      47.81        47.81          47.81 
     RUNOFF COEFFICIENT   =       0.98         0.49           0.97 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 

            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0004)|     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   |   0.2240      1.0750 
                          0.0369     0.4255   |   0.2610      1.2100 
                          0.0940     0.5850   |   0.2950      1.3580 
                          0.1450     0.7390   |   1.6700      2.1200 
                          0.1780     0.8770   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0001)     17.830      2.144      2.75      46.58 
   OUTFLOW: ID= 1 (  0004)     17.830      0.136      4.33      46.36 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  6.33 
                   TIME SHIFT OF PEAK FLOW         (min)= 95.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.7110 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0007)|   Area    (ha)=   0.66 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       0.65         0.01 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=      66.33        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    5.74 | 3.250   12.43 |  4.83    0.96 
                0.167    0.00 | 1.750    5.74 | 3.333    6.69 |  4.92    0.96 
                0.250    0.00 | 1.833   16.25 | 3.417    6.69 |  5.00    0.96 
                0.333    0.96 | 1.917   16.25 | 3.500    6.69 |  5.08    0.96 
                0.417    0.96 | 2.000   16.25 | 3.583    6.69 |  5.17    0.96 
                0.500    0.96 | 2.083   16.25 | 3.667    6.69 |  5.25    0.96 
                0.583    0.96 | 2.167   16.25 | 3.750    6.69 |  5.33    0.96 
                0.667    0.96 | 2.250   16.25 | 3.833    3.82 |  5.42    0.96 
                0.750    0.96 | 2.333   43.98 | 3.917    3.82 |  5.50    0.96 
                0.833    0.96 | 2.417   43.98 | 4.000    3.82 |  5.58    0.96 
                0.917    0.96 | 2.500   43.98 | 4.083    3.82 |  5.67    0.96 
                1.000    0.96 | 2.583   43.98 | 4.167    3.82 |  5.75    0.96 
                1.083    0.96 | 2.667   43.98 | 4.250    3.82 |  5.83    0.96 
                1.167    0.96 | 2.750   43.98 | 4.333    1.91 |  5.92    0.96 
                1.250    0.96 | 2.833   12.43 | 4.417    1.91 |  6.00    0.96 
                1.333    5.74 | 2.917   12.43 | 4.500    1.91 |  6.08    0.96 
                1.417    5.74 | 3.000   12.43 | 4.583    1.91 |  6.17    0.96 
                1.500    5.74 | 3.083   12.43 | 4.667    1.91 |  6.25    0.96 
                1.583    5.74 | 3.167   12.43 | 4.750    1.91 | 
   
     Max.Eff.Inten.(mm/hr)=      43.98        27.63 
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                over (min)        5.00         5.00 
     Storage Coeff.  (min)=       2.77 (ii)    4.33 (ii) 
     Unit Hyd. Tpeak (min)=       5.00         5.00 
     Unit Hyd. peak  (cms)=       0.28         0.23 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.08         0.00          0.080 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      46.81        23.53          46.57 
     TOTAL RAINFALL   (mm)=      47.81        47.81          47.81 
     RUNOFF COEFFICIENT   =       0.98         0.49           0.97 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0008)|     OVERFLOW IS OFF 
| IN= 2---> OUT= 1 | 
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 
                          0.0000     0.0000   |   0.0122      0.0301 
                          0.0011     0.0126   |   0.0154      0.0369 
                          0.0065     0.0195   |   0.0181      0.0415 
                          0.0100     0.0252   |   0.0204      0.0466 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0007)      0.660      0.080      2.75      46.57 
   OUTFLOW: ID= 1 (  0008)      0.660      0.009      3.83      42.16 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 11.60 
                   TIME SHIFT OF PEAK FLOW         (min)= 65.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0241 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0065)|   Area    (ha)=  75.39 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      74.64         0.75 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     708.94        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    5.74 | 3.250   12.43 |  4.83    0.96 
                0.167    0.00 | 1.750    5.74 | 3.333    6.69 |  4.92    0.96 
                0.250    0.00 | 1.833   16.25 | 3.417    6.69 |  5.00    0.96 
                0.333    0.96 | 1.917   16.25 | 3.500    6.69 |  5.08    0.96 
                0.417    0.96 | 2.000   16.25 | 3.583    6.69 |  5.17    0.96 
                0.500    0.96 | 2.083   16.25 | 3.667    6.69 |  5.25    0.96 
                0.583    0.96 | 2.167   16.25 | 3.750    6.69 |  5.33    0.96 
                0.667    0.96 | 2.250   16.25 | 3.833    3.82 |  5.42    0.96 

                0.750    0.96 | 2.333   43.98 | 3.917    3.82 |  5.50    0.96 
                0.833    0.96 | 2.417   43.98 | 4.000    3.82 |  5.58    0.96 
                0.917    0.96 | 2.500   43.98 | 4.083    3.82 |  5.67    0.96 
                1.000    0.96 | 2.583   43.98 | 4.167    3.82 |  5.75    0.96 
                1.083    0.96 | 2.667   43.98 | 4.250    3.82 |  5.83    0.96 
                1.167    0.96 | 2.750   43.98 | 4.333    1.91 |  5.92    0.96 
                1.250    0.96 | 2.833   12.43 | 4.417    1.91 |  6.00    0.96 
                1.333    5.74 | 2.917   12.43 | 4.500    1.91 |  6.08    0.96 
                1.417    5.74 | 3.000   12.43 | 4.583    1.91 |  6.17    0.96 
                1.500    5.74 | 3.083   12.43 | 4.667    1.91 |  6.25    0.96 
                1.583    5.74 | 3.167   12.43 | 4.750    1.91 | 
   
     Max.Eff.Inten.(mm/hr)=      43.98        27.63 
                over (min)       10.00        15.00 
     Storage Coeff.  (min)=      11.49 (ii)   13.05 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        15.00 
     Unit Hyd. peak  (cms)=       0.10         0.08 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       8.55         0.04          8.590 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.83           2.75 
     RUNOFF VOLUME    (mm)=      46.81        23.53          46.58 
     TOTAL RAINFALL   (mm)=      47.81        47.81          47.81 
     RUNOFF COEFFICIENT   =       0.98         0.49           0.97 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0069)|     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   |   1.1394      4.4340 
                          0.4823     2.3068   |   1.3243      4.9942 
                          0.7344     3.0305   |   1.5003      5.6083 
                          0.9063     3.6110   |   5.8130      9.4020 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0065)     75.390      8.590      2.75      46.58 
   OUTFLOW: ID= 1 (  0069)     75.390      0.687      4.42      46.56 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  8.00 
                   TIME SHIFT OF PEAK FLOW         (min)=100.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  2.8956 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0067)|   Area    (ha)=   2.87 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  80.00   Dir. Conn.(%)=  80.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       2.30         0.57 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     138.32        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
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                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    5.74 | 3.250   12.43 |  4.83    0.96 
                0.167    0.00 | 1.750    5.74 | 3.333    6.69 |  4.92    0.96 
                0.250    0.00 | 1.833   16.25 | 3.417    6.69 |  5.00    0.96 
                0.333    0.96 | 1.917   16.25 | 3.500    6.69 |  5.08    0.96 
                0.417    0.96 | 2.000   16.25 | 3.583    6.69 |  5.17    0.96 
                0.500    0.96 | 2.083   16.25 | 3.667    6.69 |  5.25    0.96 
                0.583    0.96 | 2.167   16.25 | 3.750    6.69 |  5.33    0.96 
                0.667    0.96 | 2.250   16.25 | 3.833    3.82 |  5.42    0.96 
                0.750    0.96 | 2.333   43.98 | 3.917    3.82 |  5.50    0.96 
                0.833    0.96 | 2.417   43.98 | 4.000    3.82 |  5.58    0.96 
                0.917    0.96 | 2.500   43.98 | 4.083    3.82 |  5.67    0.96 
                1.000    0.96 | 2.583   43.98 | 4.167    3.82 |  5.75    0.96 
                1.083    0.96 | 2.667   43.98 | 4.250    3.82 |  5.83    0.96 
                1.167    0.96 | 2.750   43.98 | 4.333    1.91 |  5.92    0.96 
                1.250    0.96 | 2.833   12.43 | 4.417    1.91 |  6.00    0.96 
                1.333    5.74 | 2.917   12.43 | 4.500    1.91 |  6.08    0.96 
                1.417    5.74 | 3.000   12.43 | 4.583    1.91 |  6.17    0.96 
                1.500    5.74 | 3.083   12.43 | 4.667    1.91 |  6.25    0.96 
                1.583    5.74 | 3.167   12.43 | 4.750    1.91 | 
   
     Max.Eff.Inten.(mm/hr)=      43.98        26.72 
                over (min)        5.00        20.00 
     Storage Coeff.  (min)=       4.31 (ii)   16.28 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        20.00 
     Unit Hyd. peak  (cms)=       0.23         0.06 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.28         0.03          0.308 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.92           2.75 
     RUNOFF VOLUME    (mm)=      46.81        23.53          42.15 
     TOTAL RAINFALL   (mm)=      47.81        47.81          47.81 
     RUNOFF COEFFICIENT   =       0.98         0.49           0.88 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
  
-------------------- 
| ADD HYD  (  0066)| 
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V. 
--------------------         (ha)    (cms)    (hrs)     (mm) 
        ID1= 1 (  0067):     2.87   0.308     2.75    42.15 
      + ID2= 2 (  0069):    75.39   0.687     4.42    46.56 
        ==================================================== 
        ID = 3 (  0066):    78.26   0.716     4.25    46.40 
  
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0068)|     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   |   0.7862      0.6217 
                          0.0059     0.0677   |   0.9885      0.7196 
                          0.4183     0.4587   |   1.1496      0.7854 
                          0.6373     0.5653   |   1.3019      0.8658 

  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0066)     78.260      0.716      4.25      46.40 
   OUTFLOW: ID= 1 (  0068)     78.260      0.563      6.92      46.34 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 78.72 
                   TIME SHIFT OF PEAK FLOW         (min)=160.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.5293 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0083)|   Area    (ha)=  26.63 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      26.36         0.27 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     421.35        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    5.74 | 3.250   12.43 |  4.83    0.96 
                0.167    0.00 | 1.750    5.74 | 3.333    6.69 |  4.92    0.96 
                0.250    0.00 | 1.833   16.25 | 3.417    6.69 |  5.00    0.96 
                0.333    0.96 | 1.917   16.25 | 3.500    6.69 |  5.08    0.96 
                0.417    0.96 | 2.000   16.25 | 3.583    6.69 |  5.17    0.96 
                0.500    0.96 | 2.083   16.25 | 3.667    6.69 |  5.25    0.96 
                0.583    0.96 | 2.167   16.25 | 3.750    6.69 |  5.33    0.96 
                0.667    0.96 | 2.250   16.25 | 3.833    3.82 |  5.42    0.96 
                0.750    0.96 | 2.333   43.98 | 3.917    3.82 |  5.50    0.96 
                0.833    0.96 | 2.417   43.98 | 4.000    3.82 |  5.58    0.96 
                0.917    0.96 | 2.500   43.98 | 4.083    3.82 |  5.67    0.96 
                1.000    0.96 | 2.583   43.98 | 4.167    3.82 |  5.75    0.96 
                1.083    0.96 | 2.667   43.98 | 4.250    3.82 |  5.83    0.96 
                1.167    0.96 | 2.750   43.98 | 4.333    1.91 |  5.92    0.96 
                1.250    0.96 | 2.833   12.43 | 4.417    1.91 |  6.00    0.96 
                1.333    5.74 | 2.917   12.43 | 4.500    1.91 |  6.08    0.96 
                1.417    5.74 | 3.000   12.43 | 4.583    1.91 |  6.17    0.96 
                1.500    5.74 | 3.083   12.43 | 4.667    1.91 |  6.25    0.96 
                1.583    5.74 | 3.167   12.43 | 4.750    1.91 | 
   
     Max.Eff.Inten.(mm/hr)=      43.98        27.63 
                over (min)       10.00        10.00 
     Storage Coeff.  (min)=       8.41 (ii)    9.97 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        10.00 
     Unit Hyd. peak  (cms)=       0.12         0.11 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       3.13         0.02          3.153 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      46.81        23.53          46.58 
     TOTAL RAINFALL   (mm)=      47.81        47.81          47.81 
     RUNOFF COEFFICIENT   =       0.98         0.49           0.97 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
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     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0084)|     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   |   0.4507      1.5442 
                          0.1903     0.7953   |   0.5255      1.7396 
                          0.2909     1.0533   |   0.5941      1.9538 
                          0.3582     1.2571   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0083)     26.630      3.153      2.75      46.58 
   OUTFLOW: ID= 1 (  0084)     26.630      0.272      4.33      46.54 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  8.63 
                   TIME SHIFT OF PEAK FLOW         (min)= 95.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  1.0048 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0087)|   Area    (ha)=  10.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      10.72         0.11 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     268.70        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    0.00 | 1.667    5.74 | 3.250   12.43 |  4.83    0.96 
                0.167    0.00 | 1.750    5.74 | 3.333    6.69 |  4.92    0.96 
                0.250    0.00 | 1.833   16.25 | 3.417    6.69 |  5.00    0.96 
                0.333    0.96 | 1.917   16.25 | 3.500    6.69 |  5.08    0.96 
                0.417    0.96 | 2.000   16.25 | 3.583    6.69 |  5.17    0.96 
                0.500    0.96 | 2.083   16.25 | 3.667    6.69 |  5.25    0.96 
                0.583    0.96 | 2.167   16.25 | 3.750    6.69 |  5.33    0.96 
                0.667    0.96 | 2.250   16.25 | 3.833    3.82 |  5.42    0.96 
                0.750    0.96 | 2.333   43.98 | 3.917    3.82 |  5.50    0.96 
                0.833    0.96 | 2.417   43.98 | 4.000    3.82 |  5.58    0.96 
                0.917    0.96 | 2.500   43.98 | 4.083    3.82 |  5.67    0.96 
                1.000    0.96 | 2.583   43.98 | 4.167    3.82 |  5.75    0.96 
                1.083    0.96 | 2.667   43.98 | 4.250    3.82 |  5.83    0.96 
                1.167    0.96 | 2.750   43.98 | 4.333    1.91 |  5.92    0.96 
                1.250    0.96 | 2.833   12.43 | 4.417    1.91 |  6.00    0.96 
                1.333    5.74 | 2.917   12.43 | 4.500    1.91 |  6.08    0.96 
                1.417    5.74 | 3.000   12.43 | 4.583    1.91 |  6.17    0.96 
                1.500    5.74 | 3.083   12.43 | 4.667    1.91 |  6.25    0.96 
                1.583    5.74 | 3.167   12.43 | 4.750    1.91 | 
   
     Max.Eff.Inten.(mm/hr)=      43.98        27.63 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       6.42 (ii)    7.98 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.18         0.13 

                                                           *TOTALS* 
     PEAK FLOW       (cms)=       1.30         0.01          1.310 (iii) 
     TIME TO PEAK    (hrs)=       2.75         2.75           2.75 
     RUNOFF VOLUME    (mm)=      46.81        23.53          46.58 
     TOTAL RAINFALL   (mm)=      47.81        47.81          47.81 
     RUNOFF COEFFICIENT   =       0.98         0.49           0.97 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0088)|     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   |   0.1328      0.5210 
                          0.0223     0.2570   |   0.1673      0.6380 
                          0.0705     0.3460   |   0.1955      0.7180 
                          0.1081     0.4380   |   0.2207      0.8065 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0087)     10.830      1.310      2.75      46.58 
   OUTFLOW: ID= 1 (  0088)     10.830      0.101      4.25      46.31 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  7.74 
                   TIME SHIFT OF PEAK FLOW         (min)= 90.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.4216 
  
------------------------------------------------------------------------------- 
================================================================================
=========================== 
   
       V    V   I    SSSSS  U   U    A    L              (v 6.2.2015) 
       V    V   I    SS     U   U   A A   L 
        V  V    I     SS    U   U  AAAAA  L 
        V  V    I      SS   U   U  A   A  L 
         VV     I    SSSSS  UUUUU  A   A  LLLLL 
     
        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM 
       O   O    T      T    H   H   Y Y   MM MM  O   O 
       O   O    T      T    H   H    Y    M   M  O   O     
        OOO     T      T    H   H    Y    M   M   OOO 
Developed and Distributed by Smart City Water Inc 
Copyright 2007 - 2022 Smart City Water Inc 
All rights reserved. 
   
   
                   *****  D E T A I L E D   O U T P U T ***** 
 
 
  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                                                                   
  Output  filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\498e3500-9e16-48df-8c3e-0f485e738046\sc 
  Summary filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\498e3500-9e16-48df-8c3e-0f485e738046\sc 
 
 
DATE: 11-01-2024                           TIME: 01:43:06        
 
USER:                                                    
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COMMENTS: ____________________________________________________________ 
 
   
--------------------------------------------------------------------------------
--------------------------- 
  ************************************************ 
  ** SIMULATION : Erosion Event                 ** 
  ************************************************ 
   
   
-------------------- 
|    READ STORM    |    Filename: C:\Users\jghobrial\AppD                       
|                  |              ata\Local\Temp\                               
|                  |              d2defbb2-f1a2-40af-8868-8a16a628f8eb\51653827 
| Ptotal= 25.02 mm |    Comments:                                          
-------------------- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                 0.00    2.17 |  1.00    6.20 |  2.00    5.62 |  3.00    2.95 
                 0.17    2.38 |  1.17   12.18 |  2.17    4.80 |  3.17    2.76 
                 0.33    2.66 |  1.33   41.67 |  2.33    4.21 |  3.33    2.62 
                 0.50    3.03 |  1.50   15.28 |  2.50    3.78 |  3.50    2.47 
                 0.67    3.58 |  1.67    9.22 |  2.67    3.45 |  3.67    2.35 
                 0.83    4.47 |  1.83    6.88 |  2.83    3.18 |  3.83    2.23 
   
------------------------------------------------------------------------------- 
 
-------------------- 
| CALIB            | 
| STANDHYD (  0001)|   Area    (ha)=  17.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      17.65         0.18 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     344.77        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.17 | 1.083    6.20 | 2.083    5.62 |  3.08    2.95 
                0.167    2.17 | 1.167    6.20 | 2.167    5.62 |  3.17    2.95 
                0.250    2.38 | 1.250   12.18 | 2.250    4.80 |  3.25    2.76 
                0.333    2.38 | 1.333   12.18 | 2.333    4.80 |  3.33    2.76 
                0.417    2.66 | 1.417   41.67 | 2.417    4.21 |  3.42    2.62 
                0.500    2.66 | 1.500   41.67 | 2.500    4.21 |  3.50    2.62 
                0.583    3.03 | 1.583   15.28 | 2.583    3.78 |  3.58    2.47 
                0.667    3.03 | 1.667   15.28 | 2.667    3.78 |  3.67    2.47 
                0.750    3.58 | 1.750    9.22 | 2.750    3.45 |  3.75    2.35 
                0.833    3.58 | 1.833    9.22 | 2.833    3.45 |  3.83    2.35 
                0.917    4.47 | 1.917    6.88 | 2.917    3.18 |  3.92    2.23 
                1.000    4.47 | 2.000    6.88 | 3.000    3.18 |  4.00    2.23 
   
     Max.Eff.Inten.(mm/hr)=      41.67        11.63 
                over (min)       10.00        10.00 
     Storage Coeff.  (min)=       7.62 (ii)    9.21 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        10.00 
     Unit Hyd. peak  (cms)=       0.13         0.12 

                                                           *TOTALS* 
     PEAK FLOW       (cms)=       1.46         0.00          1.464 (iii) 
     TIME TO PEAK    (hrs)=       1.58         1.58           1.58 
     RUNOFF VOLUME    (mm)=      24.02         8.10          23.86 
     TOTAL RAINFALL   (mm)=      25.02        25.02          25.02 
     RUNOFF COEFFICIENT   =       0.96         0.32           0.95 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0004)|     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   |   0.2240      1.0750 
                          0.0369     0.4255   |   0.2610      1.2100 
                          0.0940     0.5850   |   0.2950      1.3580 
                          0.1450     0.7390   |   1.6700      2.1200 
                          0.1780     0.8770   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0001)     17.830      1.464      1.58      23.86 
   OUTFLOW: ID= 1 (  0004)     17.830      0.034      4.25      23.70 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  2.34 
                   TIME SHIFT OF PEAK FLOW         (min)=160.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.3954 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0007)|   Area    (ha)=   0.66 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       0.65         0.01 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=      66.33        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.17 | 1.083    6.20 | 2.083    5.62 |  3.08    2.95 
                0.167    2.17 | 1.167    6.20 | 2.167    5.62 |  3.17    2.95 
                0.250    2.38 | 1.250   12.18 | 2.250    4.80 |  3.25    2.76 
                0.333    2.38 | 1.333   12.18 | 2.333    4.80 |  3.33    2.76 
                0.417    2.66 | 1.417   41.67 | 2.417    4.21 |  3.42    2.62 
                0.500    2.66 | 1.500   41.67 | 2.500    4.21 |  3.50    2.62 
                0.583    3.03 | 1.583   15.28 | 2.583    3.78 |  3.58    2.47 
                0.667    3.03 | 1.667   15.28 | 2.667    3.78 |  3.67    2.47 
                0.750    3.58 | 1.750    9.22 | 2.750    3.45 |  3.75    2.35 
                0.833    3.58 | 1.833    9.22 | 2.833    3.45 |  3.83    2.35 
                0.917    4.47 | 1.917    6.88 | 2.917    3.18 |  3.92    2.23 
                1.000    4.47 | 2.000    6.88 | 3.000    3.18 |  4.00    2.23 
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     Max.Eff.Inten.(mm/hr)=      41.67        11.63 
                over (min)        5.00         5.00 
     Storage Coeff.  (min)=       2.83 (ii)    4.43 (ii) 
     Unit Hyd. Tpeak (min)=       5.00         5.00 
     Unit Hyd. peak  (cms)=       0.28         0.23 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.07         0.00          0.074 (iii) 
     TIME TO PEAK    (hrs)=       1.50         1.50           1.50 
     RUNOFF VOLUME    (mm)=      24.02         8.10          23.86 
     TOTAL RAINFALL   (mm)=      25.02        25.02          25.02 
     RUNOFF COEFFICIENT   =       0.96         0.32           0.95 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0008)|     OVERFLOW IS OFF 
| IN= 2---> OUT= 1 | 
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 
                          0.0000     0.0000   |   0.0122      0.0301 
                          0.0011     0.0126   |   0.0154      0.0369 
                          0.0065     0.0195   |   0.0181      0.0415 
                          0.0100     0.0252   |   0.0204      0.0466 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0007)      0.660      0.074      1.50      23.86 
   OUTFLOW: ID= 1 (  0008)      0.660      0.002      4.00      19.45 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  3.25 
                   TIME SHIFT OF PEAK FLOW         (min)=150.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0143 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0065)|   Area    (ha)=  75.39 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      74.64         0.75 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     708.94        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.17 | 1.083    6.20 | 2.083    5.62 |  3.08    2.95 
                0.167    2.17 | 1.167    6.20 | 2.167    5.62 |  3.17    2.95 
                0.250    2.38 | 1.250   12.18 | 2.250    4.80 |  3.25    2.76 
                0.333    2.38 | 1.333   12.18 | 2.333    4.80 |  3.33    2.76 
                0.417    2.66 | 1.417   41.67 | 2.417    4.21 |  3.42    2.62 
                0.500    2.66 | 1.500   41.67 | 2.500    4.21 |  3.50    2.62 

                0.583    3.03 | 1.583   15.28 | 2.583    3.78 |  3.58    2.47 
                0.667    3.03 | 1.667   15.28 | 2.667    3.78 |  3.67    2.47 
                0.750    3.58 | 1.750    9.22 | 2.750    3.45 |  3.75    2.35 
                0.833    3.58 | 1.833    9.22 | 2.833    3.45 |  3.83    2.35 
                0.917    4.47 | 1.917    6.88 | 2.917    3.18 |  3.92    2.23 
                1.000    4.47 | 2.000    6.88 | 3.000    3.18 |  4.00    2.23 
   
     Max.Eff.Inten.(mm/hr)=      32.87        11.63 
                over (min)       15.00        15.00 
     Storage Coeff.  (min)=      12.91 (ii)   14.51 (ii) 
     Unit Hyd. Tpeak (min)=      15.00        15.00 
     Unit Hyd. peak  (cms)=       0.08         0.08 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       4.94         0.01          4.952 (iii) 
     TIME TO PEAK    (hrs)=       1.67         1.67           1.67 
     RUNOFF VOLUME    (mm)=      24.02         8.10          23.86 
     TOTAL RAINFALL   (mm)=      25.02        25.02          25.02 
     RUNOFF COEFFICIENT   =       0.96         0.32           0.95 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0069)|     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   |   1.1394      4.4340 
                          0.4823     2.3068   |   1.3243      4.9942 
                          0.7344     3.0305   |   1.5003      5.6083 
                          0.9063     3.6110   |   5.8130      9.4020 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0065)     75.390      4.952      1.67      23.86 
   OUTFLOW: ID= 1 (  0069)     75.390      0.317      4.17      23.85 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  6.39 
                   TIME SHIFT OF PEAK FLOW         (min)=150.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  1.5150 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0067)|   Area    (ha)=   2.87 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  80.00   Dir. Conn.(%)=  80.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       2.30         0.57 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     138.32        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.17 | 1.083    6.20 | 2.083    5.62 |  3.08    2.95 
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                0.167    2.17 | 1.167    6.20 | 2.167    5.62 |  3.17    2.95 
                0.250    2.38 | 1.250   12.18 | 2.250    4.80 |  3.25    2.76 
                0.333    2.38 | 1.333   12.18 | 2.333    4.80 |  3.33    2.76 
                0.417    2.66 | 1.417   41.67 | 2.417    4.21 |  3.42    2.62 
                0.500    2.66 | 1.500   41.67 | 2.500    4.21 |  3.50    2.62 
                0.583    3.03 | 1.583   15.28 | 2.583    3.78 |  3.58    2.47 
                0.667    3.03 | 1.667   15.28 | 2.667    3.78 |  3.67    2.47 
                0.750    3.58 | 1.750    9.22 | 2.750    3.45 |  3.75    2.35 
                0.833    3.58 | 1.833    9.22 | 2.833    3.45 |  3.83    2.35 
                0.917    4.47 | 1.917    6.88 | 2.917    3.18 |  3.92    2.23 
                1.000    4.47 | 2.000    6.88 | 3.000    3.18 |  4.00    2.23 
   
     Max.Eff.Inten.(mm/hr)=      41.67         8.84 
                over (min)        5.00        25.00 
     Storage Coeff.  (min)=       4.40 (ii)   23.03 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        25.00 
     Unit Hyd. peak  (cms)=       0.23         0.05 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.25         0.01          0.248 (iii) 
     TIME TO PEAK    (hrs)=       1.50         1.83           1.50 
     RUNOFF VOLUME    (mm)=      24.02         8.10          20.83 
     TOTAL RAINFALL   (mm)=      25.02        25.02          25.02 
     RUNOFF COEFFICIENT   =       0.96         0.32           0.83 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
  
-------------------- 
| ADD HYD  (  0066)| 
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V. 
--------------------         (ha)    (cms)    (hrs)     (mm) 
        ID1= 1 (  0067):     2.87   0.248     1.50    20.83 
      + ID2= 2 (  0069):    75.39   0.317     4.17    23.85 
        ==================================================== 
        ID = 3 (  0066):    78.26   0.332     4.00    23.74 
  
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0068)|     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   |   0.7862      0.6217 
                          0.0059     0.0677   |   0.9885      0.7196 
                          0.4183     0.4587   |   1.1496      0.7854 
                          0.6373     0.5653   |   1.3019      0.8658 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0066)     78.260      0.332      4.00      23.74 
   OUTFLOW: ID= 1 (  0068)     78.260      0.251      7.50      23.69 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 75.60 
                   TIME SHIFT OF PEAK FLOW         (min)=210.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.2998 
  
------------------------------------------------------------------------------- 
-------------------- 

| CALIB            | 
| STANDHYD (  0083)|   Area    (ha)=  26.63 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      26.36         0.27 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     421.35        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.17 | 1.083    6.20 | 2.083    5.62 |  3.08    2.95 
                0.167    2.17 | 1.167    6.20 | 2.167    5.62 |  3.17    2.95 
                0.250    2.38 | 1.250   12.18 | 2.250    4.80 |  3.25    2.76 
                0.333    2.38 | 1.333   12.18 | 2.333    4.80 |  3.33    2.76 
                0.417    2.66 | 1.417   41.67 | 2.417    4.21 |  3.42    2.62 
                0.500    2.66 | 1.500   41.67 | 2.500    4.21 |  3.50    2.62 
                0.583    3.03 | 1.583   15.28 | 2.583    3.78 |  3.58    2.47 
                0.667    3.03 | 1.667   15.28 | 2.667    3.78 |  3.67    2.47 
                0.750    3.58 | 1.750    9.22 | 2.750    3.45 |  3.75    2.35 
                0.833    3.58 | 1.833    9.22 | 2.833    3.45 |  3.83    2.35 
                0.917    4.47 | 1.917    6.88 | 2.917    3.18 |  3.92    2.23 
                1.000    4.47 | 2.000    6.88 | 3.000    3.18 |  4.00    2.23 
   
     Max.Eff.Inten.(mm/hr)=      41.67        11.63 
                over (min)       10.00        15.00 
     Storage Coeff.  (min)=       8.59 (ii)   10.19 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        15.00 
     Unit Hyd. peak  (cms)=       0.12         0.09 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       2.11         0.01          2.116 (iii) 
     TIME TO PEAK    (hrs)=       1.58         1.67           1.58 
     RUNOFF VOLUME    (mm)=      24.02         8.10          23.86 
     TOTAL RAINFALL   (mm)=      25.02        25.02          25.02 
     RUNOFF COEFFICIENT   =       0.96         0.32           0.95 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0084)|     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   |   0.4507      1.5442 
                          0.1903     0.7953   |   0.5255      1.7396 
                          0.2909     1.0533   |   0.5941      1.9538 
                          0.3582     1.2571   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0083)     26.630      2.116      1.58      23.86 
   OUTFLOW: ID= 1 (  0084)     26.630      0.125      4.08      23.82 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  5.93 
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                   TIME SHIFT OF PEAK FLOW         (min)=150.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.5246 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0087)|   Area    (ha)=  10.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      10.72         0.11 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     268.70        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    2.17 | 1.083    6.20 | 2.083    5.62 |  3.08    2.95 
                0.167    2.17 | 1.167    6.20 | 2.167    5.62 |  3.17    2.95 
                0.250    2.38 | 1.250   12.18 | 2.250    4.80 |  3.25    2.76 
                0.333    2.38 | 1.333   12.18 | 2.333    4.80 |  3.33    2.76 
                0.417    2.66 | 1.417   41.67 | 2.417    4.21 |  3.42    2.62 
                0.500    2.66 | 1.500   41.67 | 2.500    4.21 |  3.50    2.62 
                0.583    3.03 | 1.583   15.28 | 2.583    3.78 |  3.58    2.47 
                0.667    3.03 | 1.667   15.28 | 2.667    3.78 |  3.67    2.47 
                0.750    3.58 | 1.750    9.22 | 2.750    3.45 |  3.75    2.35 
                0.833    3.58 | 1.833    9.22 | 2.833    3.45 |  3.83    2.35 
                0.917    4.47 | 1.917    6.88 | 2.917    3.18 |  3.92    2.23 
                1.000    4.47 | 2.000    6.88 | 3.000    3.18 |  4.00    2.23 
   
     Max.Eff.Inten.(mm/hr)=      41.67        11.63 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       6.56 (ii)    8.15 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.18         0.13 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       1.04         0.00          1.043 (iii) 
     TIME TO PEAK    (hrs)=       1.50         1.58           1.50 
     RUNOFF VOLUME    (mm)=      24.02         8.10          23.86 
     TOTAL RAINFALL   (mm)=      25.02        25.02          25.02 
     RUNOFF COEFFICIENT   =       0.96         0.32           0.95 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  85.0    Ia = Dep. Storage  (Above) 
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 
           THAN THE STORAGE COEFFICIENT. 
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0088)|     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   |   0.1328      0.5210 
                          0.0223     0.2570   |   0.1673      0.6380 
                          0.0705     0.3460   |   0.1955      0.7180 
                          0.1081     0.4380   |   0.2207      0.8065 
  
                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0087)     10.830      1.043      1.50      23.86 
   OUTFLOW: ID= 1 (  0088)     10.830      0.021      4.17      23.59 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  2.00 
                   TIME SHIFT OF PEAK FLOW         (min)=160.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.2404 
  
------------------------------------------------------------------------------- 
   
 FINISH 
================================================================================
=========================== 
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================================================================================
=========================== 
   
       V    V   I    SSSSS  U   U    A    L              (v 6.2.2015) 
       V    V   I    SS     U   U   A A   L 
        V  V    I     SS    U   U  AAAAA  L 
        V  V    I      SS   U   U  A   A  L 
         VV     I    SSSSS  UUUUU  A   A  LLLLL 
     
        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM 
       O   O    T      T    H   H   Y Y   MM MM  O   O 
       O   O    T      T    H   H    Y    M   M  O   O     
        OOO     T      T    H   H    Y    M   M   OOO 
Developed and Distributed by Smart City Water Inc 
Copyright 2007 - 2022 Smart City Water Inc 
All rights reserved. 
   
   
                   *****  D E T A I L E D   O U T P U T ***** 
 
 
  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                                                                   
  Output  filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\c0f88979-a1fa-4e88-a507-8ca414446dbe\sc 
  Summary filename: C:\Users\jghobrial\AppData\Local\Civica\VH5\32f1e992-4378-
474e-9f5a-d48743e0808e\c0f88979-a1fa-4e88-a507-8ca414446dbe\sc 
 
 
DATE: 11-01-2024                           TIME: 01:44:04        
 
USER:                                                    
 
 
   
COMMENTS: ____________________________________________________________ 
 
   
--------------------------------------------------------------------------------
--------------------------- 
  ************************************************ 
  ** SIMULATION : Run 19                        ** 
  ************************************************ 
   
   
-------------------- 
|    READ STORM    |    Filename: C:\Users\jghobrial\AppD                       
|                  |              ata\Local\Temp\                               
|                  |              84efed6b-938a-4c6c-9847-adc193290215\fd1bd08e 
| Ptotal=212.00 mm |    Comments: Hazel                                    
-------------------- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                 0.00    6.00 |  3.00   13.00 |  6.00   23.00 |  9.00   53.00 
                 1.00    4.00 |  4.00   17.00 |  7.00   13.00 | 10.00   38.00 
                 2.00    6.00 |  5.00   13.00 |  8.00   13.00 | 11.00   13.00 
   
------------------------------------------------------------------------------- 
 
-------------------- 
| CALIB            | 
| STANDHYD (  0001)|   Area    (ha)=  17.83 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      17.65         0.18 
     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     344.77        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    6.00 | 3.083   13.00 | 6.083   23.00 |  9.08   53.00 
                0.167    6.00 | 3.167   13.00 | 6.167   23.00 |  9.17   53.00 
                0.250    6.00 | 3.250   13.00 | 6.250   23.00 |  9.25   53.00 
                0.333    6.00 | 3.333   13.00 | 6.333   23.00 |  9.33   53.00 
                0.417    6.00 | 3.417   13.00 | 6.417   23.00 |  9.42   53.00 
                0.500    6.00 | 3.500   13.00 | 6.500   23.00 |  9.50   53.00 
                0.583    6.00 | 3.583   13.00 | 6.583   23.00 |  9.58   53.00 
                0.667    6.00 | 3.667   13.00 | 6.667   23.00 |  9.67   53.00 
                0.750    6.00 | 3.750   13.00 | 6.750   23.00 |  9.75   53.00 
                0.833    6.00 | 3.833   13.00 | 6.833   23.00 |  9.83   53.00 
                0.917    6.00 | 3.917   13.00 | 6.917   23.00 |  9.92   53.00 
                1.000    6.00 | 4.000   13.00 | 7.000   23.00 | 10.00   53.00 
                1.083    4.00 | 4.083   17.00 | 7.083   13.00 | 10.08   38.00 
                1.167    4.00 | 4.167   17.00 | 7.167   13.00 | 10.17   38.00 
                1.250    4.00 | 4.250   17.00 | 7.250   13.00 | 10.25   38.00 
                1.333    4.00 | 4.333   17.00 | 7.333   13.00 | 10.33   38.00 
                1.417    4.00 | 4.417   17.00 | 7.417   13.00 | 10.42   38.00 
                1.500    4.00 | 4.500   17.00 | 7.500   13.00 | 10.50   38.00 
                1.583    4.00 | 4.583   17.00 | 7.583   13.00 | 10.58   38.00 
                1.667    4.00 | 4.667   17.00 | 7.667   13.00 | 10.67   38.00 
                1.750    4.00 | 4.750   17.00 | 7.750   13.00 | 10.75   38.00 
                1.833    4.00 | 4.833   17.00 | 7.833   13.00 | 10.83   38.00 
                1.917    4.00 | 4.917   17.00 | 7.917   13.00 | 10.92   38.00 
                2.000    4.00 | 5.000   17.00 | 8.000   13.00 | 11.00   38.00 
                2.083    6.00 | 5.083   13.00 | 8.083   13.00 | 11.08   13.00 
                2.167    6.00 | 5.167   13.00 | 8.167   13.00 | 11.17   13.00 
                2.250    6.00 | 5.250   13.00 | 8.250   13.00 | 11.25   13.00 
                2.333    6.00 | 5.333   13.00 | 8.333   13.00 | 11.33   13.00 
                2.417    6.00 | 5.417   13.00 | 8.417   13.00 | 11.42   13.00 
                2.500    6.00 | 5.500   13.00 | 8.500   13.00 | 11.50   13.00 
                2.583    6.00 | 5.583   13.00 | 8.583   13.00 | 11.58   13.00 
                2.667    6.00 | 5.667   13.00 | 8.667   13.00 | 11.67   13.00 
                2.750    6.00 | 5.750   13.00 | 8.750   13.00 | 11.75   13.00 
                2.833    6.00 | 5.833   13.00 | 8.833   13.00 | 11.83   13.00 
                2.917    6.00 | 5.917   13.00 | 8.917   13.00 | 11.92   13.00 
                3.000    6.00 | 6.000   13.00 | 9.000   13.00 | 12.00   13.00 
   
     Max.Eff.Inten.(mm/hr)=      53.00        52.36 
                over (min)        5.00        10.00 
     Storage Coeff.  (min)=       6.92 (ii)    8.37 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        10.00 
     Unit Hyd. peak  (cms)=       0.17         0.12 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       2.60         0.03          2.624 (iii) 
     TIME TO PEAK    (hrs)=      10.00        10.00          10.00 
     RUNOFF VOLUME    (mm)=     211.00       192.97         210.82 
     TOTAL RAINFALL   (mm)=     212.00       212.00         212.00 
     RUNOFF COEFFICIENT   =       1.00         0.91           0.99 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  93.0    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. 
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------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0004)|     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   |   0.2240      1.0750 
                          0.0369     0.4255   |   0.2610      1.2100 
                          0.0940     0.5850   |   0.2950      1.3580 
                          0.1450     0.7390   |   1.6700      2.1200 
                          0.1780     0.8770   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0001)     17.830      2.624     10.00     210.82 
   OUTFLOW: ID= 1 (  0004)     17.830      1.666     11.00     210.45 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 63.49 
                   TIME SHIFT OF PEAK FLOW         (min)= 60.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  2.1211 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0065)|   Area    (ha)=   2.87 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  80.00   Dir. Conn.(%)=  80.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=       2.30         0.57 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     138.32        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    6.00 | 3.083   13.00 | 6.083   23.00 |  9.08   53.00 
                0.167    6.00 | 3.167   13.00 | 6.167   23.00 |  9.17   53.00 
                0.250    6.00 | 3.250   13.00 | 6.250   23.00 |  9.25   53.00 
                0.333    6.00 | 3.333   13.00 | 6.333   23.00 |  9.33   53.00 
                0.417    6.00 | 3.417   13.00 | 6.417   23.00 |  9.42   53.00 
                0.500    6.00 | 3.500   13.00 | 6.500   23.00 |  9.50   53.00 
                0.583    6.00 | 3.583   13.00 | 6.583   23.00 |  9.58   53.00 
                0.667    6.00 | 3.667   13.00 | 6.667   23.00 |  9.67   53.00 
                0.750    6.00 | 3.750   13.00 | 6.750   23.00 |  9.75   53.00 
                0.833    6.00 | 3.833   13.00 | 6.833   23.00 |  9.83   53.00 
                0.917    6.00 | 3.917   13.00 | 6.917   23.00 |  9.92   53.00 
                1.000    6.00 | 4.000   13.00 | 7.000   23.00 | 10.00   53.00 
                1.083    4.00 | 4.083   17.00 | 7.083   13.00 | 10.08   38.00 
                1.167    4.00 | 4.167   17.00 | 7.167   13.00 | 10.17   38.00 
                1.250    4.00 | 4.250   17.00 | 7.250   13.00 | 10.25   38.00 
                1.333    4.00 | 4.333   17.00 | 7.333   13.00 | 10.33   38.00 
                1.417    4.00 | 4.417   17.00 | 7.417   13.00 | 10.42   38.00 
                1.500    4.00 | 4.500   17.00 | 7.500   13.00 | 10.50   38.00 
                1.583    4.00 | 4.583   17.00 | 7.583   13.00 | 10.58   38.00 
                1.667    4.00 | 4.667   17.00 | 7.667   13.00 | 10.67   38.00 
                1.750    4.00 | 4.750   17.00 | 7.750   13.00 | 10.75   38.00 
                1.833    4.00 | 4.833   17.00 | 7.833   13.00 | 10.83   38.00 
                1.917    4.00 | 4.917   17.00 | 7.917   13.00 | 10.92   38.00 
                2.000    4.00 | 5.000   17.00 | 8.000   13.00 | 11.00   38.00 
                2.083    6.00 | 5.083   13.00 | 8.083   13.00 | 11.08   13.00 
                2.167    6.00 | 5.167   13.00 | 8.167   13.00 | 11.17   13.00 

                2.250    6.00 | 5.250   13.00 | 8.250   13.00 | 11.25   13.00 
                2.333    6.00 | 5.333   13.00 | 8.333   13.00 | 11.33   13.00 
                2.417    6.00 | 5.417   13.00 | 8.417   13.00 | 11.42   13.00 
                2.500    6.00 | 5.500   13.00 | 8.500   13.00 | 11.50   13.00 
                2.583    6.00 | 5.583   13.00 | 8.583   13.00 | 11.58   13.00 
                2.667    6.00 | 5.667   13.00 | 8.667   13.00 | 11.67   13.00 
                2.750    6.00 | 5.750   13.00 | 8.750   13.00 | 11.75   13.00 
                2.833    6.00 | 5.833   13.00 | 8.833   13.00 | 11.83   13.00 
                2.917    6.00 | 5.917   13.00 | 8.917   13.00 | 11.92   13.00 
                3.000    6.00 | 6.000   13.00 | 9.000   13.00 | 12.00   13.00 
   
     Max.Eff.Inten.(mm/hr)=      53.00        52.36 
                over (min)        5.00        15.00 
     Storage Coeff.  (min)=       4.00 (ii)   13.14 (ii) 
     Unit Hyd. Tpeak (min)=       5.00        15.00 
     Unit Hyd. peak  (cms)=       0.24         0.08 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=       0.34         0.08          0.420 (iii) 
     TIME TO PEAK    (hrs)=      10.00        10.00          10.00 
     RUNOFF VOLUME    (mm)=     211.00       192.97         207.39 
     TOTAL RAINFALL   (mm)=     212.00       212.00         212.00 
     RUNOFF COEFFICIENT   =       1.00         0.91           0.98 
  
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  93.0    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. 
  
------------------------------------------------------------------------------- 
-------------------- 
| CALIB            | 
| STANDHYD (  0068)|   Area    (ha)=  75.39 
|ID= 1 DT= 5.0 min |   Total Imp(%)=  99.00   Dir. Conn.(%)=  99.00 
-------------------- 
                              IMPERVIOUS    PERVIOUS (i) 
     Surface Area     (ha)=      74.64         0.75 
     Dep. Storage     (mm)=       1.00         1.50 
     Average Slope     (%)=       1.00         2.00 
     Length            (m)=     708.94        40.00 
     Mannings n           =      0.013        0.250 
  
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 
 
   
                               ---- TRANSFORMED HYETOGRAPH ---- 
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN 
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr 
                0.083    6.00 | 3.083   13.00 | 6.083   23.00 |  9.08   53.00 
                0.167    6.00 | 3.167   13.00 | 6.167   23.00 |  9.17   53.00 
                0.250    6.00 | 3.250   13.00 | 6.250   23.00 |  9.25   53.00 
                0.333    6.00 | 3.333   13.00 | 6.333   23.00 |  9.33   53.00 
                0.417    6.00 | 3.417   13.00 | 6.417   23.00 |  9.42   53.00 
                0.500    6.00 | 3.500   13.00 | 6.500   23.00 |  9.50   53.00 
                0.583    6.00 | 3.583   13.00 | 6.583   23.00 |  9.58   53.00 
                0.667    6.00 | 3.667   13.00 | 6.667   23.00 |  9.67   53.00 
                0.750    6.00 | 3.750   13.00 | 6.750   23.00 |  9.75   53.00 
                0.833    6.00 | 3.833   13.00 | 6.833   23.00 |  9.83   53.00 
                0.917    6.00 | 3.917   13.00 | 6.917   23.00 |  9.92   53.00 
                1.000    6.00 | 4.000   13.00 | 7.000   23.00 | 10.00   53.00 
                1.083    4.00 | 4.083   17.00 | 7.083   13.00 | 10.08   38.00 
                1.167    4.00 | 4.167   17.00 | 7.167   13.00 | 10.17   38.00 
                1.250    4.00 | 4.250   17.00 | 7.250   13.00 | 10.25   38.00 
                1.333    4.00 | 4.333   17.00 | 7.333   13.00 | 10.33   38.00 
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                1.417    4.00 | 4.417   17.00 | 7.417   13.00 | 10.42   38.00 
                1.500    4.00 | 4.500   17.00 | 7.500   13.00 | 10.50   38.00 
                1.583    4.00 | 4.583   17.00 | 7.583   13.00 | 10.58   38.00 
                1.667    4.00 | 4.667   17.00 | 7.667   13.00 | 10.67   38.00 
                1.750    4.00 | 4.750   17.00 | 7.750   13.00 | 10.75   38.00 
                1.833    4.00 | 4.833   17.00 | 7.833   13.00 | 10.83   38.00 
                1.917    4.00 | 4.917   17.00 | 7.917   13.00 | 10.92   38.00 
                2.000    4.00 | 5.000   17.00 | 8.000   13.00 | 11.00   38.00 
                2.083    6.00 | 5.083   13.00 | 8.083   13.00 | 11.08   13.00 
                2.167    6.00 | 5.167   13.00 | 8.167   13.00 | 11.17   13.00 
                2.250    6.00 | 5.250   13.00 | 8.250   13.00 | 11.25   13.00 
                2.333    6.00 | 5.333   13.00 | 8.333   13.00 | 11.33   13.00 
                2.417    6.00 | 5.417   13.00 | 8.417   13.00 | 11.42   13.00 
                2.500    6.00 | 5.500   13.00 | 8.500   13.00 | 11.50   13.00 
                2.583    6.00 | 5.583   13.00 | 8.583   13.00 | 11.58   13.00 
                2.667    6.00 | 5.667   13.00 | 8.667   13.00 | 11.67   13.00 
                2.750    6.00 | 5.750   13.00 | 8.750   13.00 | 11.75   13.00 
                2.833    6.00 | 5.833   13.00 | 8.833   13.00 | 11.83   13.00 
                2.917    6.00 | 5.917   13.00 | 8.917   13.00 | 11.92   13.00 
                3.000    6.00 | 6.000   13.00 | 9.000   13.00 | 12.00   13.00 
   
     Max.Eff.Inten.(mm/hr)=      53.00        52.36 
                over (min)       10.00        15.00 
     Storage Coeff.  (min)=      10.67 (ii)   12.11 (ii) 
     Unit Hyd. Tpeak (min)=      10.00        15.00 
     Unit Hyd. peak  (cms)=       0.11         0.09 
                                                           *TOTALS* 
     PEAK FLOW       (cms)=      10.95         0.11         11.056 (iii) 
     TIME TO PEAK    (hrs)=      10.00        10.00          10.00 
     RUNOFF VOLUME    (mm)=     211.00       192.97         210.82 
     TOTAL RAINFALL   (mm)=     212.00       212.00         212.00 
     RUNOFF COEFFICIENT   =       1.00         0.91           0.99 
  
  
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES: 
            CN*  =  93.0    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. 
  
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0066)|     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   |   1.1394      4.4340 
                          0.4823     2.3068   |   1.3243      4.9942 
                          0.7344     3.0305   |   1.5003      5.6083 
                          0.9063     3.6110   |   5.8130      9.4097 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0068)     75.390     11.056     10.00     210.82 
   OUTFLOW: ID= 1 (  0066)     75.390      5.808     11.17     210.80 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 52.53 
                   TIME SHIFT OF PEAK FLOW         (min)= 70.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  9.4097 
  
------------------------------------------------------------------------------- 
  
-------------------- 
| ADD HYD  (  0067)| 
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V. 
--------------------         (ha)    (cms)    (hrs)     (mm) 

        ID1= 1 (  0065):     2.87   0.420    10.00   207.39 
      + ID2= 2 (  0066):    75.39   5.808    11.17   210.80 
        ==================================================== 
        ID = 3 (  0067):    78.26   6.031    11.00   210.68 
  
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 
------------------------------------------------------------------------------- 
-------------------- 
| RESERVOIR(  0070)|     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   |   0.9885      0.7196 
                          0.0059     0.0677   |   1.1496      0.7854 
                          0.4183     0.4587   |   1.3019      0.8658 
                          0.6373     0.5653   |   4.9530      2.5470 
                          0.7862     0.6217   |   0.0000      0.0000 
  
                                AREA     QPEAK     TPEAK       R.V. 
                                (ha)     (cms)     (hrs)       (mm) 
   INFLOW : ID= 2 (  0067)     78.260      6.031     11.00     210.68 
   OUTFLOW: ID= 1 (  0070)     78.260      4.952     12.17     210.58 
  
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 82.09 
                   TIME SHIFT OF PEAK FLOW         (min)= 70.00 
                   MAXIMUM  STORAGE   USED       (ha.m.)=  2.5470 
  
------------------------------------------------------------------------------- 
   
 FINISH 
================================================================================
=========================== 



APPENDIX C 

Floodplain Analysis

Refer to the CEISMP Phase 2 Report, Humber Station Villages
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Background Infromation
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2.02.02.02.0 EXISTING AREA STORM EXISTING AREA STORM EXISTING AREA STORM EXISTING AREA STORM DRAINAGEDRAINAGEDRAINAGEDRAINAGE    

 Existing Existing Existing Existing Site Site Site Site Storm DrainageStorm DrainageStorm DrainageStorm Drainage    

The Clarkway Tributary reach, of the Humber River watershed, traverses the subject property 

along the west property limits, draining in a southerly direction, as shown in Figure 2. The pre 

development Boltcol land use is agricultural. Drainage from the east side of Coleraine Drive 

enters the adjacent Ontari lands through the King Drain culvert, with the watercourse flowing 

in a southwest direction, entering the Boltcol lands at the northwest limit of the site and 

discharging to the main channel. A smaller drainage feature traverses the Boltcol lands, 

conveying the controlled storm flows from the existing stormwater management (SWM) facility 

northeast of the Coleraine Drive and George Bolton Parkway intersection, as well as some 

local ditch drainage from Coleraine Drive. Previously completed studies identified the existing 

regional flood elevations for the main channel and King Drainage watercourse, completed as 

part of the Technical Memo: Surface Water Resources: Hydrology and Hydraulics, prepared 

by Aquafor Beech Ltd (AQB), February 29, 2012, and further updated by a.m Candaras & 

Associates in the Watercourse Realignment Report. Background documentation from the 

previous studies is provided in Appendix A, including details of the hydrologic model 

catchment areas. Drawing F1 shows the existing condition floodplain mapping.   

 

 Existing Existing Existing Existing ModelsModelsModelsModels    

2.2.12.2.12.2.12.2.1 Existing Hydrologic ModExisting Hydrologic ModExisting Hydrologic ModExisting Hydrologic Modelelelel    

The SWMHYMO model for the Humber River Hydrology Update Study, originally prepared by 

TRCA, updated by AQB, and further updated by AMCAI, was the basis for the current hydrologic 

analysis presented in this report. A schematic of the existing SWMHYMO model used is shown 

in Appendix B, Figures 4a and 4b. The existing hydrologic simulations were undertaken based 

on the 6 hour and 12 hour AES design storms, and Regional Storm event, as per TRCA. Model 

parameters, for the drainage sub catchments, used in the existing SWMHYMO model are 

provided in Appendix B. The existing flows presented in this report are based on the model 

completed in the Watercourse Realignment Report.  The existing subwatershed with flow node 

locations are shown in Figure 2, with the existing storm flows at various nodes summarized in 

Table 1.  
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Table 1 – Existing Flow Rates at Reference Points 

  Reference Nodes Reference Nodes Reference Nodes Reference Nodes ExistingExistingExistingExisting    Flow Rates Flow Rates Flow Rates Flow Rates     (m(m(m(m3333/s)/s)/s)/s)    

StormStormStormStorm    
EventEventEventEvent    

ParameterParameterParameterParameter    
AAAA    Pre : Pre : Pre : Pre : 

172.4ha172.4ha172.4ha172.4ha    
BBBB    Pre :  Pre :  Pre :  Pre :  

388.1388.1388.1388.1hahahaha    
CCCC    Pre : Pre : Pre : Pre : 

444423232323....22225ha5ha5ha5ha    
DDDD    Pre :Pre :Pre :Pre :    

    555534.6934.6934.6934.69ha ha ha ha     
EEEE    Pre : Pre : Pre : Pre : 

666649.3949.3949.3949.39hahahaha    
FFFF    Pre : Pre : Pre : Pre : 

149.8ha149.8ha149.8ha149.8ha    
GGGG    Pre : Pre : Pre : Pre : 

29.9529.9529.9529.95hahahaha    

  HEC RAS SECT. 12487 11848 11455 10565 9684 0976   

LOCATION DESCRIPTION 
U/S LIMIT 

SUBJECT SITE 
D/S ESA 6 FUT   D/S ESA 7+8 FUT MAYFIELD RD ESA 6ex ESA 7ex 

6 hour AES 

2 year 4.00 10.45 10.67 10.39 9.69 6.80 0.33 

5 year 6.22 15.83 16.27 16.71 16.16 11.26 0.48 

10 year 8.19 20.26 20.47 20.70 20.23 15.39 0.59 

25 year 10.19 26.46 26.79 26.62 25.90 19.10 0.70 

50 year 11.74 30.84 31.32 31.60 30.71 21.69 0.83 

100 year 13.36 35.40 35.95 36.20 35.38 24.28 0.98 

100 year NO SWM 25.39 47.79 52.67 52.26 51.23 24.36 5.74 

12 hour AES 

2 year 3.35 9.08 9.36 9.75 9.50 5.52 0.28 

5 year 4.85 13.27 13.72 14.88 14.81 7.74 0.39 

10 year 6.10 16.10 16.64 18.10 18.30 9.19 0.47 

25 year 7.71 20.28 20.91 22.41 22.70 12.17 0.61 

50 year 8.81 23.63 24.47 26.02 26.26 13.74 0.74 

100 year 9.75 26.56 27.69 29.90 30.11 15.22 0.89 

100 year NO SWM 16.86 33.94 38.02 40.23 40.99 15.27 3.29 

25mm CHIC 25mm 2.80 6.57 6.57 5.87 5.32 4.75 0.34 

REGIONAL WITH SWM 16.20 42.56 48.96 57.21 63.88 21.10 4.38 

REGIONAL WITHOUT SWM 23.94 50.24 56.60 64.69 71.02 21.10 4.38 
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3.03.03.03.0 POSTPOSTPOSTPOST    DEVELOPMENT STODEVELOPMENT STODEVELOPMENT STODEVELOPMENT STORM DRAINAGERM DRAINAGERM DRAINAGERM DRAINAGE    

The pre development condition of the site included two watercourses traversing the site. The 

King Drain crossed the site at the north west limit of the property; a smaller drainage feature 

crossed the site from an existing 1050mm culvert at Coleraine Dr draining in a westerly 

direction across the site to the Clarkway Tributary.   The King Drain watercourse was replaced 

with a new channel and 3000mm pipe, constructed in March 2018, based on the design 

completed as part of Ontari/Boltcol Watercourse Realignment and Stormwater Management 

Master Plan.  Furthermore, the diversion of the existing drainage feature on the Boltcol North 

lands to the new channel was proposed in the Storm Sewer Diversion Design Brief for Boltcol 

Holdings, dated February 9, 2018. The diversion of the Boltcol watercourse has been 

submitted to the Town of Caledon as part of the Pre Servicing/Pre Grading works for the 

Boltcol site and is anticipated to be completed prior to the construction of the George Bolton 

Extension, as detailed in the current report. The proposed storm drainage works of the current 

submission includes storm drainage for George Bolton parkway Extension, SWM Facility 4+5 

and floodplain modification of Clarkway Tributary (main channel) in the form of a cut and fill 

operation. These three main items will be further detailed in the following sections. Refer to 

the engineering drawings for the George Bolton Parkway Extension for details of the proposed 

works.   

 

 Model Background InformationModel Background InformationModel Background InformationModel Background Information    

3.1.13.1.13.1.13.1.1 PostPostPostPost    Development Development Development Development Hydrologic MHydrologic MHydrologic MHydrologic Modelodelodelodel    

The post development SWMHYMO model updated by a.m. Candaras & associates in the 

Ontari/Boltcol Watercourse Realignment and Stormwater Management Master Plan was 

used as the base model of the current stormwater management calculations, further updated 

to reflect the proposed drainage scheme and SWM pond 4+5 design.  The post development 

drainage areas are shown in Figure 3. The updated schematics based on the proposed 

development are provided in Appendix B, Figures 4c–4d.   

 

The hydrologic models are consistent with the previous studies and TRCA requirements. The 

models computed flows base on the 6 hour and 12 hour AES design storms, and the Regional 
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4.04.04.04.0 STORMWATER STORMWATER STORMWATER STORMWATER MANAGEMENTMANAGEMENTMANAGEMENTMANAGEMENT    

Stormwater management for the Boltcol lands has    been undertaken in accordance with the 

criteria presented in the CEISMP, MOE SWMPD Manual (March 2003), the TRCA (2012), and 

the Town of Caledon (2009). The stormwater management strategy for these lands addresses 

stormwater quality and quantity controls, including the Regional Storm event. Quality and 

quantity controls will be provided and in accordance with the CEIMP, the SWM Facilities will 

satisfy the requirements of the TRCA and MOE as well as providing quantity control of the 

Regional Storm event. The proposed SWM facility locations are schematically shown on Figure 

3. Refer to Drawing G1 G4 for additional detail. 

 

 Stormwater Stormwater Stormwater Stormwater QuantityQuantityQuantityQuantity    and Quality and Quality and Quality and Quality ControlsControlsControlsControls    

In order to provide the required stormwater quantity and quality controls for the proposed 

industrial developments, stormwater management ponds (SWMP) will be provided.  The 

stormwater quantity and quality controls being proposed are based on the criteria provided in 

the following documents: 

► Comprehensive Environmental Impact Study and Management Plan Phase 3 Report: 

June 21, 2012     

► M.O.E.E. – Stormwater Management Practices Planning and Design Manual March 

2003;    

► Toronto Research and Conservation Authority (TRCA) – Stormwater Management 

Criteria, August 2012 Version 1.0;    

► Town of Caledon – Development Standards, Policies & Guidelines, January 2009;    

    

4.1.14.1.14.1.14.1.1 Stormwater Objectives Stormwater Objectives Stormwater Objectives Stormwater Objectives     

From documents listed previously in Section 4.1, the stormwater objectives are summarized 

as follows: 

► Water quality   – Enhanced Level 1 protection – 80% TSS removal; 

► Erosion control – Capture and release the 25mm storm over 48hrs 

► Water quantity  – Control 2 to 100 year post development peak flows to:  The  

Unit Flow Relationships for the Employment Lands (Clarkway Tributary)  

► Regional Storm release rate to 55l/s/ha. 
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Based on the TRCA’s Unit Flow Relationship for these lands located in the Humber River 

Watershed in sub basin 36, the allowable existing target flow rates were established for the 

subject lands and summarized in Table 3. 

 

Table 3 – Target Flow Rates 

StormStormStormStorm    
TRCA Unit Flow TRCA Unit Flow TRCA Unit Flow TRCA Unit Flow 

EquationEquationEquationEquation(1)(1)(1)(1)    

Boltcol  Tributary Boltcol  Tributary Boltcol  Tributary Boltcol  Tributary 
Area Area Area Area ––––    64.864.864.864.8ha  ha  ha  ha  

(m(m(m(m3333/s)/s)/s)/s)    

25mm 1.2 l/s/ha(2) 0.078 

2 year Q=9.506 0.719*ln(A) 0.422 

5 year Q=14.652 1.136*ln(A) 0.643 

10 year Q=17.957 1.373*ln(A) 0.793 

25 year Q=22.639 1.741*ln(A) 0.997 

50 year Q=26.566 2.082*ln(A) 1.159 

100 year Q=29.912 2.316*ln(A) 1.313 

Regional 55 l/s/ha(2) 3.566 

 

In order to meet the above stormwater target flow rates, a wet pond will be provided for each 

of the Boltcol proposed developments, as indicated on Drawings G3.   

 

 Boltcol SBoltcol SBoltcol SBoltcol Stormwater Management tormwater Management tormwater Management tormwater Management Facility Facility Facility Facility         SWMP SWMP SWMP SWMP ####((((4+5)4+5)4+5)4+5)    

For the tributary area of 64.8ha, a 3.62ha stormwater management pond has been provided. 

The design layout of SWMP #(4+5) is shown on Drawing S7, with details provided on Plan C5.  

The location of SWMP#4+5 has been adjusted to accommodate the lands located within the 

designated MTO Highway Study Area #413, to ensure there is no future conflict with the 

proposed pond and future MTO road works. The proposed stage storage relationship for this 

facility is shown in Table 6.  

 

A permanent pool volume of 20,650m3 will be provided between the 229.50m and 230.50m, 

elevations. An erosion control volume of 19,242m3 will be provided between the 230.50m 
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11.011.011.011.0 CONCLUSIONSCONCLUSIONSCONCLUSIONSCONCLUSIONS    

1. The proposed George Bolton Parkway will be constructed with storm and sanitary 

drainage and water servicing to service the future proposed industrial development.   

 

2. The proposed diversion pipe will convey the existing flows from the George Bolton SWM 

Facility towards the new open channel. 

 

3. The proposed floodplain modifications in the form of cut/fill will not adversely affect 

the existing floodplain elevations in the Clarkway Tributary.  

 

4. The proposed development area will be serviced by a stormwater management facility, 

providing quality and quantity controls for all storm events up to the Regional Storm 

event.  

 

5. The sanitary and water components for proposed development area will be serviced 

by existing/future infrastructure under Coleraine Drive.  

 

 

Prepared by, 

 

a.m. candaras associates inc.a.m. candaras associates inc.a.m. candaras associates inc.a.m. candaras associates inc.                 

 

 

 

 

A.M. Candaras, P. Eng                Fanche Petkovski, P. Eng 

Consulting Engineer                                      Associate                         

  

  

                       April 2, 2019 
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APPENDIX D- Humber Station CEISMP – Geotechnical Review 

Summary of Previous Reports 
Past geotechnical reporting for the Study Area includes the following: 

• Preliminary Geotechnical Study, DS Consultants LTD. – Southeast of Humber Station Road and 
Healy Road, Bolton, Ontario., June 7, 2023. 

• Supplemental Geotechnical Investigation, Pinchin - 12519-12713 Humber Station Road, Caledon, 
Ontario., October 6, 2023. 

• Arcadis – Preliminary Geotechnical Investigation. 12834 Humber Station Rd., Caledon, ON. June 
2024 

Soil conditions were first investigated in 2023 by DS Consultants Ltd. (DS) in their Preliminary 
Geotechnical Investigation for Proposed Employment Land. DS Consultants completed geotechnical 
studies on the northern-most portion of the study area, just south of Healy Road, as well as the southern 
section to the north of Mayfield Road. Thirteen boreholes were advanced to depths ranging from 7.9 m to 
8.2 m below existing grade. A supplemental geotechnical investigation for the proposed industrial 
development (12519 to 12713 Humber Station Rd., Caledon) was conducted by Pinchin in 2023 in 
advance of a proposed development of five slab-on-grade industrial warehouse buildings located at 
12519 to 12713 Humber Station Road.   

The survey data of the boreholes/test-pits indicated that the Site is at an elevation which ranges from 
approximately 232 to 239 m above sea level (masl). From the review of available topographic maps, it is 
noted that a tributary of the West Humber River is located on-Site and ranges in elevation between 230 
and 240 masl with a total elevation change of up to approximately 6.0 m proceeding from northern high to 
the lower southern property boundary. This tributary enters the Site from the north and travels southward 
to an on-Site pond. The pond discharges into a tributary of the West Humber River that exists on the 
south and west side of the Site. The West Humber River is located approximately 12 km southeast of the 
Site.  

Data obtained from the Ontario Geological Survey (OGS) Maps, as published by the Ontario Ministry of 
Natural Resources, indicates that the overburden soil at the Site consists of Halton Till: clay to silt-
textured till (young tills: clayey silt till).   The underlying bedrock at this Site is shale, limestone, dolostone, 
siltstone of the Georgian Bay Formation.  

Based on the review of the regional geology map and the available well records, the overburden soils are 
underlain by bedrock between 16.0 and 40.0 metres below ground surface (mbgs).  Static groundwater 
levels were recorded in open boreholes to range from 2.2 mbgs to greater than 5.5 m bgs but may be 
affected by perched groundwater conditions in the dense and tight till soils. Permanent saturated 
conditions were inferred to be present at approximately 3 mbgs to 4.5 mbgs.  The Study Area is 
characterized by gently rolling topography and the ground slopes generally southward across the Subject 
Lands.  

Soil conditions were first investigated in 2023 by DS Consultants Ltd. (DS) in their Preliminary 
Geotechnical Investigation for Proposed Employment Land. DS Consultants completed geotechnical 
studies on the northern-most portion of the study area, just south of Healy Road, as well as the southern 
section to the north of Mayfield Road. Thirteen boreholes were advanced to depths ranging from 7.9 to 
8.2 m below existing grade. A summary of the geotechnical findings of the DS report are as follows: 
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• Based on all thirteen (13) boreholes, DS (2023) encountered a topsoil/organic layer with a 
thickness ranging from 250 to 350 mm throughout the site. The topsoil is underlain with a shallow 
layer of weathered/disturbed/reworked native till extending 0.5 to 1.5 mbgs. SPT values ranged 
from 5 to 13 blows per 0.3 m penetration.  

• Clayey Silt to Silty Clay Till was encountered in all DS (2023) boreholes extending to depths 
ranging from 2.3 to 8.2 mbgs. This soil was in a stiff to hard consistency with SPT values ranging 
from 11 to greater than 50 blows per 300mm penetration depth.  Cobbles and boulders were 
inferred to be present in this stratum, based on auger grinding. Atterberg Limits testing on three 
samples in this stratum yielded the following data:  Liquid Limit (WL)= 27.7 to 27.8%, Plasticity 
Limit (WP)= 15.4 to 16.6% 

Plasticity Index (PI)= 11.2 to 12.4, Typical moisture content (w)= <15% at depths >1 mbgs (at 
BH23-2b). Grain Size tests conducted on five soil samples in this strata found the following 
fractions: Clay= 20 to 33%; Silt = 44 to 75%; Sand= 4 to 21% and Gravel= 0 to 4% 

• A Sandy Silt to Silty Sand (Till) to Silt was also encountered in al boreholes, except BH23-3, 
BH23-8 and BH23-9. Cobbles and boulders were inferred to be present in this stratum. This soil 
type extended to depths of 7.9 to 8.2 mbgs. All boreholes were terminated in this stratum, except 
for BH23-3, -8, -9 and -10. This soil was in a dense to very dense state with measured SPT blow 
counts ranging from 32 to over 50 blows per 300 mm. Grain size analyses on five samples in this 
stratum found the following fractions: Clay= 3 to 15%; Silt = 29 to 87%; Sand= 2 to 68% and 
Gravel= 0 to 8%. 

• Groundwater was encountered at depths ranging from 0.3 to 3.8 m bgs. 

Pinchin completed the Supplemental Geotechnical Investigation- Proposed Industrial Development 
(12519 to 12713 Humber Station Rd., Caledon) Oct 2023 report in advance of a proposed development 
of five slab-on-grade industrial warehouse buildings located at 12519 to 12713 Humber Station Road. 
Eighteen boreholes and fourteen shallow topsoil probes were completed in July 2022 and an additional 
82 boreholes, and 14 surficial topsoil test pits were advanced in 2023 across their study area. Six 
monitoring wells were installed. A summary of the geotechnical findings is provided below: 

• Topsoil was encountered in all boreholes of 150 mm to 260 mm thickness. Localized thicknesses 
of up to 545 mm were also encountered with an average of 235 mm calculated. The topsoil 
consisted of silt, trace to some sand with some organics. 

• Sandy Silty Clay to Silty Clay with Sand Till of 2.9 to 6.5 m thickness was present beneath the 
topsoil in all boreholes. The cohesive till had a stiff to hard consistency, low plasticity, with SPT 
values ranging from 8 to >50 blows per 300mm penetration. Grain size analyses found that 
samples contained 14 to 36% clay, 43 to 78% silt, 7 to 31% sand and 1 to 9% gravels.  Atterberg 
testing found liquid limits between 21 to 28%, plastic limits from 13 to 15% and a typical moisture 
content between 10 to 15% with localized areas of higher or lower moisture content. 

• Sandy Silt / Silty Sand and Sand and Gravel layers were encountered at the bottom of 21 of 82 
boreholes at depths ranging from 2.3 to 6.1 mbgs extending to the full depth of boreholes. SPT 
values ranged from 30 to >50 indicating a dense to very dense condition in these non-cohesive 
deposits. 
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• Groundwater was encountered at depths of approximately 2.2 to 5.5 mbgs in open boreholes. 
Permanent groundwater was inferred at 3.0 to 4.5 mbgs based on depths of grey colour of soils, 
although perched conditions were likely to occur. 

• For purposes of slope stability modelling, it was determined that the unit weight of the silty clay till 
should equal 21 kN/m3 with a friction angle of 30 degrees and a cohesion of 5 kPa. 

Recommended Components of a Sediment and Erosion Protection 
Plan 
 

Arcadis recommends preparation of a Sediment and Erosion Protection Plan, which should 
include the following work items: 

• Install stone mud mats at all construction entrances.  

• Install silt fence at the downslope side of disturbed areas and snow fence (if necessary) along the 
perimeter of the development envelope, prior to the start of construction.  

• Accumulated silt shall be removed from all sediment control devices as required during 
construction and disposed of in locations approved by the Town of Caledon and TRCA.  

• All catch basins are to be fitted with sediment control devices as directed by the engineer and in 
accordance with Town of Caledon’s standard requirements.  

• All exposed soils are to be stabilized and vegetated as soon as possible using seed and mulch 
application on a cover of 100 mm of topsoil, as directed by the engineer.  

• Half bulk head to be installed in storm manholes immediately upstream from outfall structures and 
removed after all building construction and landscaping activity has been completed.  

• No construction activity/machinery shall intrude beyond the silt/snow fence or property limit. All 
construction vehicles shall enter and leave the site via designated entrances.  

• Stockpile topsoil at designated locations and at least 15 m away from the top bank of the 
watercourse. Stockpiles will be contained by silt fences on the downslope side.  

• Additional erosion/sediment controls may be required on site as determined by the engineer.  

• All regraded areas that are not occupied by buildings, roads, sidewalks, driveways, park, and 
other services shall be provided with a 100 mm topsoil cover and sodded/seeded immediately 
after completion of final grading operations, as directed by the engineer.  

• All temporary erosion and sediment controls must be installed prior to the commencement of site 
grading. All such must be inspected on a regular basis and after every rainfall event and must be 
cleaned and maintained as required to prevent the migration of sediment from the site.  

• All sediment and erosion control facilities are to remain in place until finalization of construction 
activity.  

• All temporary erosion and sediment controls must be removed after construction and once the 
site has been stabilized to the Town of Caledon’s satisfaction. All areas disturbed by 
erosion/sediment control devices are to be restored with a cover of 100 mm topsoil and 
sodded/seeded after construction.  

All material and workmanship shall conform to the current Ontario OPSD standards and the standards 
endorsed by the Town of Caledon, the TRCA and other regulatory agencies. 
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Humber Station CEISMP Hydrogeological Investigation Report

Pumping Rate Formula for a Confined Aquifer (Powers et al., 2007):

Where: Parameter Units Value
Q = Anticipated pumping rate (m3/day) Q m3/day 639.4 Q (L/s) = 7.40
K = Hydraulic Conductivity (m/day) K m/day 8.64
B = Thickness of the aquifer (m) B m 4.09
H = Distance from initial static water level to bottom of the saturated aquifer (m) H m 4.1
h = Depth of water in the well while pumping (m) h m -10.7

R0 = Distance from a point of greatest drawdown to a point where there is no drawdown (Radius of influence) (m) R0 m 1889.3
rs = Distance to the wellpoints from the centre of the trench (m) Trench width m 1.0
x = Trench Length (m) rs m 9.9 Considering a factor of safety of 3
L = Distance from a line source to the trench, equivalent to Ro (m) x m 30.0

L m 1889.3 Q = 1918 m3/day
Formula for rs (Powers et al., 2007): Q = 22.20 L/s

Where: Parameter Units Value
rs = Distance to the wellpoints from the centre of the trench (m) rs m 9.9
a = Length of the trench (m) a m 30.0
b = Width of the trench (m) b m 1.0

Radius of Influence Formula (Bear, 1979):

Where: Parameter Units Value
R0 =  Radius of Influence (m), beyond which there is negligible drawdown R0 m 1889.3
T = Transmissivity of the aquifer (m2/s) T m2/s 4.1E-04
S = Storage coefficient of the aquifer formation S 8.32E-04
t =Time (s) required to draw the static groundwater level to the desired level (assumed to be equivalent to 14 days) t s 1209600

Storage Coefficient Formula (Freeze and Cherry, 1979):

Where: Parameter Units Value
S = Storage coefficient of the aquifer formation S 8.32E-04

Ss = Specific storage of the aquifer (1/m) Ss 1/m 2.03E-04
B = Thickness of the aquifer (m) B m 4.09

Legend:
Input
Calculated Output

Confined Aquifer - George Bolton Parkway

Required Dewatering Rate:
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Pumping Rate Formula for a Confined Aquifer (Powers et al., 2007):

Where: Parameter Units Value
Q = Anticipated pumping rate (m3/day) Q m3/day 85.0 Q (L/s) = 0.98
K = Hydraulic Conductivity (m/day) K m/day 0.86
B = Thickness of the aquifer (m) B m 4.09
H = Distance from initial static water level to bottom of the saturated aquifer (m) H m 4.1
h = Depth of water in the well while pumping (m) h m -10.7

R0 = Distance from a point of greatest drawdown to a point where there is no drawdown (Radius of influence) (m) R0 m 597.4
rs = Distance to the wellpoints from the centre of the trench (m) Trench width m 1.0
x = Trench Length (m) rs m 9.9 Considering a factor of safety of 3
L = Distance from a line source to the trench, equivalent to Ro (m) x m 30.0

L m 597.4 Q = 255 m3/day
Formula for rs (Powers et al., 2007): Q = 2.95 L/s

Where: Parameter Units Value
rs = Distance to the wellpoints from the centre of the trench (m) rs m 9.9
a = Length of the trench (m) a m 30.0
b = Width of the trench (m) b m 1.0

Radius of Influence Formula (Bear, 1979):

Where: Parameter Units Value
R0 =  Radius of Influence (m), beyond which there is negligible drawdown R0 m 597.4
T = Transmissivity of the aquifer (m2/s) T m2/s 4.1E-05
S = Storage coefficient of the aquifer formation S 8.32E-04
t =Time (s) required to draw the static groundwater level to the desired level (assumed to be equivalent to 14 days) t s 1209600

Storage Coefficient Formula (Freeze and Cherry, 1979):

Where: Parameter Units Value
S = Storage coefficient of the aquifer formation S 8.32E-04

Ss = Specific storage of the aquifer (1/m) Ss 1/m 2.03E-04
B = Thickness of the aquifer (m) B m 4.09

Legend:
Input

Confined Aquifer - George Bolton Parkway

Required Dewatering Rate:

Calculated Output





 −

+
−

=
L

hHxKB
rR

hHKBQ
s

)(2
)/ln(

)(2
0

π

π
ba +

=sr

t45.2R 0 S
T

=

BSS s=

141438 Depressurization Calculations



Humber Station CEISMP Hydrogeological Investigation Report

Dewatering @ Street A2

Dewatering Rate Formula for an Unconfined Aquifer (Powers et al., 2007):

Where: Parameter Units Value
Q = Anticipated pumping rate (m3/day) Q m3/day 1.5 Q (L/s) = 0.02
K = Hydraulic Conductivity (m/day) K m/day 0.00
H = Distance from initial static water level to bottom of the saturated aquifer (m) H m 10.2
h = Depth of water in the well while pumping (m) h m 2.5

R0 = Distance from a point of greatest drawdown to a point where there is no drawdown (Radius of influence) (m) R0 m 3.6
rs = Distance to the wellpoints from the centre of the trench (m), assumed to be half of the trench width Trench width m 1
x = Trench Length (m) rs m 0.5 Considering a factor of safety of 3.0
L = Distance from a line source to the trench, equivalent to Ro (m) x m 30.0

L m 3.6 Q = 4.5 m3/day
Q = 0.05 L/s

Radius of Influence Formula (Bear, 1979):

Where: Parameter Units Value
R0 =  Radius of Influence (m), beyond which there is negligible drawdown R0 m 3.6
H = Distance from initial static water level to bottom of saturated aquifer (m) H m 10.2
K = Hydraulic conductivity (m/s) K m/s 1.8E-08

Sy = Specific yield of the aquifer formation Sy 0.10
t =Time (s) required to draw the static groundwater level to the desired level (assumed to be equivalent to 14 days) t s 1209600

Legend:
Input

Dewatering Calculations

Required Dewatering Rate:

Calculated Output








 −
+

−
=

L
hHxK

rR
hHKQ
s 2

)(2
)/ln(

)( 22

0

22π

t45.2R0
yS

HK
=

Project No. 143074 Dewatering Calculations



Hydrogeological Investigation Report

Where: Parameter Units Value
Q = Anticipated pumping rate (m3/day) Q m3/day 1.5 Q (L/s) = 0.02
K = Hydraulic Conductivity (m/day) K m/day 0.00
H = Distance from initial static water level to bottom of the saturated aquifer (m) H m 4.4
h = Depth of water in the well while pumping (m) h m 1.4

R0 = Distance from a point of greatest drawdown to a point where there is no drawdown (Radius of influence) (m) R0 m 1.3
rs = Distance to the wellpoints from the centre of the trench (m), assumed to be half of the trench width Trench width m 1
x = Trench Length (m) rs m 0.5 Considering a factor of safety of 3.0
L = Distance from a line source to the trench, equivalent to Ro (m) x m 240.0

L m 1.3 Q = 4.4 m3/day
Q = 0.05 L/s

Radius of Influence Formula (Bear, 1979):

Where: Parameter Units Value
R0 =  Radius of Influence (m), beyond which there is negligible drawdown R0 m 1.3
H = Distance from initial static water level to bottom of saturated aquifer (m) H m 4.4
K = Hydraulic conductivity (m/s) K m/s 5.0E-09

Sy = Specific yield of the aquifer formation Sy 0.10
t =Time (s) required to draw the static groundwater level to the desired level (assumed to be equivalent to 14 days) t s 1209600

Legend:
Input

Humber Station CEISMP

Dewatering Calculations
Dewatering @ SWM 3 Pond

Dewatering Rate Formula for an Unconfined Aquifer (Powers et al., 2007):

Required Dewatering Rate:

Calculated Output
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Where: Parameter Units Value
Q = Anticipated pumping rate (m3/day) Q m3/day 0.8 Q (L/s) = 0.01
K = Hydraulic Conductivity (m/day) K m/day 0.01
H = Distance from initial static water level to bottom of the saturated aquifer (m) H m 2.1
h = Depth of water in the well while pumping (m) h m 0.0

R0 = Distance from a point of greatest drawdown to a point where there is no drawdown (Radius of influence) (m) R0 m 3.3
rs = Distance to the wellpoints from the centre of the trench (m), assumed to be half of the trench width Trench width m 1
x = Trench Length (m) rs m 0.5 Considering a factor of safety of 3.0
L = Distance from a line source to the trench, equivalent to Ro (m) x m 90.0

L m 3.3 Q = 2.4 m3/day
Q = 0.03 L/s

Radius of Influence Formula (Bear, 1979):

Where: Parameter Units Value
R0 =  Radius of Influence (m), beyond which there is negligible drawdown R0 m 3.3
H = Distance from initial static water level to bottom of saturated aquifer (m) H m 2.1
K = Hydraulic conductivity (m/s) K m/s 6.8E-08

Sy = Specific yield of the aquifer formation Sy 0.10
t =Time (s) required to draw the static groundwater level to the desired level (assumed to be equivalent to 14 days) t s 1209600

Legend:
Input

Humber Station CEISMP

Dewatering Calculations
Dewatering @ SWM Tank (LID Feature)

Dewatering Rate Formula for an Unconfined Aquifer (Powers et al., 2007):

Required Dewatering Rate:

Calculated Output
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1.0 Introduction 

In support of the Comprehensive Environmental Impact Study & Management Plan (CEISMP), 

Phase 2 being developed for the proposed Humber Station Villages development in the Town of 

Caledon, Schaeffers & Associates Ltd. (SCE) has conducted a Floodplain Analysis and 

delineation. 

The floodplain analysis aimed to determine the extent of the floodplain through HEC-RAS 

modeling and the mapping of the regulatory flood line along various drainage features in the 

Humber Station Village area. This analysis is part of the Humber Station Village Comprehensive 

Environmental Impact Study & Management Plan (CEISMP) Phase 2 Report. The floodplain 

analysis report will provide supporting calculations and modelling, incorporating updated 

hydrology and hydraulic modeling as part of the CEISMP work. Please note that SCE has 

prepared the “Floodplain Analysis Report (Phase-1), Humber Station Village Comprehensive 

Environmental Impact Study & Management Plan (CEISMP)” Report, dated October 2023. 

The current floodplain analysis includes a hydraulic assessment of existing conditions to 

establish a baseline and uncontrolled post-development conditions to delineate the regulatory 

floodplain. Realigned drainage features storage volume has also been estimated to balance cut 

and fill gradings. The regulatory floodplain map is used to define the development limits of the 

subject area and to inform channel design. 

This report details the floodplain analysis results for both existing and future uncontrolled 

scenarios, including a review of hydraulic modeling parameters and analysis for the study area. 

The analysis encompasses all drainage features within and surrounding Humber Station Village. 

It is also important to note that TRCA has an approved hydraulic model for this area. 

We have received two hydraulic models (i.e., for the west and east tributaries). The hydraulic 

model for the west tributaries was labeled as “Final-West_Humber” and for the east tributaries 

was labeled as “Clarkway_Trib”. SCE has combined the two models and created a combined 

HEC-RAS model. In addition to this, SCE has created two new Head Water Drainage Features 

(HDF) with in the subject area. One of the HDFs is created following the existing headwater 
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drainage features along the north east corner of the subject area (defined as “HDF - 3”) and the 

other one is created around the south end of the subject area (defined as “HDF-8”) in the current 

modelling. Please refer to the Floodplain Map in Appendix C and the Digital Hydraulic Model 

in Appendix E. 

As part of the CEISMP Phase 2, the future uncontrolled scenario was further updated to reflect 

the following updates: 

 Proposed drainage realignment   

 Addition of new Cross sections based on proposed terrain. 

 Updating the hydrology model based on the latest post-development drainage plan 

1.1 Background Information Review 

The following reports, drawings, and information were reviewed in the preparation of this report: 

 TRCA Stormwater Management Criteria (August 2012); 

 Ministry of Transportation (MTO) Drainage Management Manual (1997); 

 TRCA Stream Crossing Guideline (2015); 

 Detailed topographic survey conducted by R-PE Surveying Ltd. (dated December 17th, 
2021);  

 TRCA approved Hydraulic (HEC-RAS) Model for the west tributary defined as “Final-
West_Humber”, received from TRCA on January 30th, 2023; 

  TRCA approved Hydraulic (HEC-RAS) Model for the east tributary defined as 
“Clarkway Trib”, received from TRCA on July 11th, 2023; 

 TRCA approved Floodplain Mapping labeled as “hum_145”, “hum_171”, and 
“hum_172”, received from TRCA on July 11th, 2023; 

 TRCA approved Floodplain Mapping labeled as “1409-TRCA Floodlines_A1300237”, 
received from TRCA on July 11th, 2023; 
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 TRCA approved the Humber River Virtual OTTHYMO (VO5) Hydrology Model, dated 
December 2018. 

 TRCA approved the Humber River Existing Scenario Catchment Area (CAD), dated 
December 2017. 

 Opportunities and Constraints (Figure 6), Prepared by GEI Consultants. 

1.2 Study Area and Subject Site 

The Humber Station Village Area (hereon referred to as Study Area) is bounded by Healey Road 

to the northwest, Coleraine Drive to the northeast, Mayfield Road to the southeast, and Humber 

Station Road to the southwest as shown in Figure 1. The site is generally characterized by 

agricultural land and drainage into the West Humber River.  

The Study Area mainly consists of agricultural lands, with some estate residential properties and 

woodlots. The majority of the topography of the subject site slopes in a south and southwesterly 

direction following the drainage pattern of the West Humber River. Within the subject lands, 

there are three drainage features. These drainage features are defined in the current HEC-RAS 

Model as “HDF-3”, “HDF-8” and “Clarkway Trib A”. These watercourses are further discussed 

as follows: 

 HDF-3: The drainage feature was defined as starting near Healy Road, flowing 

southwest, and exiting the area through an existing culvert at Humber Station Road. This 

drainage feature is classified as HDF. The drainage line traverses farmland, extending up 

to the bank edges, and does not show significant riverbank vegetation along most of its 

course. However, two wetland features are present along the watercourse, located near 

the middle and end of the reach, as illustrated in the Natural Heritage Figure prepared by 

GEI (see Appendix D). HDF-3 joins the major watercourse known as the “Gore Road 

Tributary” after crossing Humber Station Road. Under the proposed conditions, part of 

HDF-3 is planned for realignment. 
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 HDF-8: It is an HDF draining southward across the farmland. The flow of this feature is 

generated fully from the subject area. Since the watercourse drainage area is small and 

has a narrow drainage feature, after discussing with TRCA we concluded that the first 

50ha drainage area of the watercourse is not a regulatory floodplain. Hence, in the current 

analysis, the watercourse was analyzed after the drainage area was nearly higher than 

47.38ha (See Node “A” in Figure 2). The watercourse length is approximately 900m, of 

which the first 340m length (i.e., between Node “A” and “B”) is within the subject area 

and the remaining watercourse reach falls within the proposed Highway 413 corridor. 

The channel storage volume of the watercourse within the subject area (i.e., between 

Node “A” and Node “B”) was approximated to be 1,750m3. This will be further discussed 

in detail in Section 4.2. 

 Clarkway Trib A: is a major watercourse draining in the south direction following the 

east boundary of the subject area. There is an engineered channel coming from the east 

direction and connected to this watercourse. It should be noted that the two major 

tributaries (i.e., Clarkway and Gore Road Tributaries) drain parallelly for more than 

10km downstream of the subject area before the confluent at West Humber River. 

1.3 Topographic Surveying 

A detailed topographic ground survey along the Humber Station Road of the study area was 

conducted by R-PE Surveying Ltd. (dated December 17th, 2021). An additional topographic 

survey was prepared by David B. Searles Surveying Ltd., dated December 2023.  

In this study, the available detailed topographic field data and aerial topographic data (where the 

detailed survey was not available) were used to produce a high-resolution Triangulated Irregular 

Network (TIN) for generating digital terrain layers. Furthermore, major road crossings have been 

surveyed. Please refer to Appendix D for the topographic map information. 
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2.0 Methodology of HEC-RAS Modelling and Floodplain Analysis 

2.1 SCE Modified Existing Conditions HEC-RAS Model 

SCE has prepared the hydraulic (HEC-RAS) model via HEC-RAS 6.2 based on the latest TRCA-

approved hydraulic model of the subject site. Detailed topographic survey data were reviewed 

for the subject area. Bank location, watercourse center lines, cross-section geometries, hydraulic 

structures information, and all related information have been updated based on the detailed 

topographic survey data.  Additional HEC-RAS cross-sections and crossing structures were 

added to the TRCA model to better reflect existing conditions. Please see Figure 4 for the 

location map of existing culverts within and around the subject area. 

For the remainder of the report, this model will be called the “SCE Modified Existing HEC-RAS 

Model.” The table below outlines the key modifications made to the original TRCA HEC-RAS 

model to create this updated version.  

Table 2-1: Summary of Modifications Applied to Establish SCE Modified Existing HEC-
RAS Model 

Drainage 
Feature Description Changes Made TRCA Original  

Model 
SCE Existing Revised Model 

HDF-3 
 

New 
drainage 
feature 
defined.  

HDF-3 defined N/A 

New drainage feature defined as “HDF-3” 
created in HEC-RAS following the existing 
drainage feature from Healey Road towards 
southwest direction. 

Humber 
Station Culvert 

Existing culvert at 
Humber Station Rd 
crossing 

N/A 
Existing Ø 0.75m and 16.5m long PVC pipe 
culvert located at Humber Station Road 
crossing was modelled. 

HDF-8 
 

New 
drainage 
feature 
defined  

HDF-8 defined N/A 

A new drainage feature defined as “HDF-8” 
was created in HEC-RAS following the 
existing drainage feature around 900m 
north of Mayfield Road. 

HDF-8 
 Culvert The existing culvert at 

Mayfield Road N/A 
The existing Ø 0.9m and 31m long CSP 
culvert located at May Field Road crossing 
was modelled. 

Clarkway 
Trib A 

Merge the 
east 
tributary 
engineered 

The east site (i.e., 
“Clarkway Trib” 
HEC-RAS Model) 
merged to the west 

The east 
“Clarkway Trib” 
HEC-RAS Model 

and the west  

The east site engineered channel (i.e., 
“Clarkway Trib” HEC-RAS Model) merged 
to west (i.e., “Final-West Humber” HEC-
RAS Model. Accordingly, HEC-RAS 
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Drainage 
Feature Description Changes Made TRCA Original  

Model 
SCE Existing Revised Model 

channel (i.e., “Final-
West_Humber” HEC-
RAS Model 

“Final-
West_Humber” 

HEC-RAS Model 
presented 
separately. 

Cross-Section # 1560.977 - # 1515.784 
modified to attain the cross-section 
geometry of the “Clarkway Trib” model. 

Clarkway 
Trib A Culvert Existing culvert at 

Healey Rd N/A 
Existing Ø 1.60m, and 14.0m long CSP 
Culvert located at Healey Road crossing 
was modelled. 

Clarkway 
Trib A Culvert Existing culvert at 

Mayfield Rd N/A 
Existing culvert (2.2mx5.5m), and 21.80m 
long Box Culvert located at May Field 
Road crossing was modelled. 

 

2.2 SCE Proposed Condition Model 

Under post-development conditions, the subject site will be developed in accordance with the 

post development plan as shown in Figure 5. The site will be graded and serviced to capture and 

convey surface runoff toward stormwater management ponds. The geometric data and the 

existing watercourse's alignment will change around drainage features to reflect post-

development conditions and provide required storage. The proposed condition hydraulic 

modelling of the current analysis includes the proposed drainage realignment at HDF-3, wetland 

compensation area at HDF-8, and new culvert crossing at the Clarkway Tributary. 

A drainage realignment is proposed for HDF-3, which includes modifying the existing cross-

sections from #995 to #987 and updating the geometric details based on current conditions. New 

HEC-RAS cross-sections have been introduced along the proposed drainage alignment at HDF-3 

to improve the model's accuracy. The realignment extends approximately 1300 meters and is part 

of the proposed development, as shown in Figure 5. 

The proposed realignment also takes into account existing natural heritage features, as detailed in 

Appendix D (Figure 6, Opportunities and Constraints Map, prepared by GEI). The new drainage 

alignment will be trapezoidal, with a bottom width of 18.0 meters, a depth of 2.0 meters, and a 

3:1 side slope. A low-flow channel, with a bottom width of 1.0 meters, a depth of 0.30 meters, 
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and a 3:1 side slope, is included in the center of the channel. This low-flow channel is designed 

to handle 2-year flow events. For further details, please refer to the Engineering Drawing in 

Appendix C. Additionally, a cut-and-fill analysis has been performed to balance the channel 

storage between existing and proposed grades. This analysis can be found in Section 4 of the 

current report. 

A wetland compensation area (Wetland Compensation Area 3) has been proposed at HDF-8. 

This area is designed to offset the channel storage volume for the drainage reaches between 

HEC-RAS Cross-Sections #31 and #36. The HDF-8 drainage feature was analyzed for the 

watercourse south of the proposed wetland compensation area under the proposed conditions. 

Additional details can be found in Section 4.2 of the current report. 

In addition to these changes, a new culvert crossing is proposed at the Clarkway Tributary, 

following the planned extension of George Bolton Parkway. This culvert will be a double 

ConSpan type, with each unit measuring 3.66 meters in rise, 10.975 meters in span, and 65.0 

meters in length. 

Aside from these modifications, no further changes are proposed for the floodplain analysis 

within the Study Area. The existing conditions HEC-RAS model uses existing flow data, while 

the post-development conditions HEC-RAS model uses post-development flow data (hydrologic 

data sources are discussed in Section 2.6). The table below summarizes the changes made to 

develop the SCE Proposed HEC-RAS model. 
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Table 2-2: Summary of Modifications Applied to Establish SCE Proposed Condition HEC-
RAS Model 
Drainage 
Feature 

Changes Made Description of changes  

HDF-3 
 

HDF-3 Proposed drainage  
realignment 

Following the proposed grading, the proposed 
drainage (HDF-3) has been realigned. 

HDF-3 
 

The existing channel section has 
been replaced with an engineered 
channel. 

Engineered drainage realignment proposed north of 
HEC-RAS Cross-Section # 900 and between Cross-
Section # 995.2 and 989.  

HDF-8 
The Headwater Drainage Feature 
replaced with a storm storage 
feature 

Storm storage system designed around the HEC-RAS 
Cross-Section # 31. The storage system has been 
proposed to accommodate the channel storage volume 
of the HDF-8 within the subject area.  

Clarkway 
Tributary New Culvert Double ConSpan Culvert proposed at the proposed 

extension of the George Bolton Pkwy. 
 

2.3 General Modelling Procedure 

The general modelling procedure and development of the hydraulic model can be summarized as 

follows: 

 Determine georeferenced alignment of the reach (NAD83 / UTM zone 17N); 

 Generate surface terrain layer based on the elevation data source; 

 Determine cross-section locations considering the hydraulic characteristics of the study 

area and HEC-RAS Hydraulic Reference Manual criteria; 

 Generate geo-referenced cross-sections using a digital terrain layer along a watercourse 

reach; 

 Add hydraulic structures data to the model and calculate Ineffective Flow Areas; 

 Determine key model parameters (e.g., Loss Coefficients and Manning's ‘n’ values, Flow 

lengths, and Ineffective Flow Areas);  

 Add simulated storm flows data to the model;  

 Determine boundary conditions for hydraulic modelling;  

 Conduct Steady Flow analysis and Water Surface Profile calculation; and 

 Generate required floodplains for different storm events. 
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2.4 Hydraulic Modelling 

Hydraulic model development in HEC-RAS software includes creating proper HEC-RAS cross-

section, modelling crossing structures, properly defining Manning’s roughness coefficient, 

Contraction and Expansion coefficients, and ineffective areas. Cross-sections are coded left to 

right looking downstream and alignment of the cross-sections is considered perpendicular to the 

flow direction and is extended to contain the entire floodplain.  Overbank flow lengths were also 

determined considering Flow Mass centerlines.   

2.4.1 Manning’s n 

Manning’s 'n' values for the cross-sections of the main channel, as well as the left and right 

overbanks, were assigned according to TRCA requirements and the HEC-RAS Hydraulic 

Reference Manual. These values were selected based on TRCA standards for various stream 

reaches throughout the study area. Typically, Manning’s 'n' values of 0.035 and 0.08 were used 

for the channel and overbank flow sections, respectively. For the small tributaries of HDF-3 and 

HDF-8, Manning’s 'n' values were assumed to be 0.03 for the channel flow and 0.05 for 

overbank flows, taking into account land cover and channel characteristics. These headwater 

drainage features primarily flow through farmland, with banks that are not heavily vegetated. 

ulic Reference Manual. These values were selected based on TRCA standards for various stream 

reaches throughout the study area. Typically, Manning’s 'n' values of 0.035 and 0.08 were used 

for the channel and overbank flow sections, respectively. For the small tributaries of HDF-3 and 

HDF-8, Manning’s 'n' values were assumed to be 0.03 for the channel flow and 0.05 for 

overbank flows, taking into account land cover and channel characteristics. These headwater 

drainage features primarily flow through farmland, with banks that are not heavily vegetated. 

 the channel flow and 0.05 for overbank flows, taking into account land cover and channel 

characteristics. These headwater drainage features primarily flow through farmland, with banks 

that are not heavily vegetated. 
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, with banks that are not heavily vegetated. 

The proposed realignment of HDF-3 includes several sharp bends, which are expected to cause 

energy losses in the channel’s hydraulic flows. To account for these losses, Manning’s 'n' values 

at these cross-sections have been adjusted to 0.035 and 0.08 for the channel and overbank flows, 

respectively. 

2.4.2 Boundary Condition 

According to the HEC-RAS modelling recommendations, upstream and downstream boundary 

conditions are required at the upstream and downstream ends of all reaches that are not 

connected to other reaches or storage areas. The downstream boundary conditions are assigned at 

junctions. Upstream boundary conditions for along drainage features are assigned as critical 

depth. In the current hydraulic modelling, boundary conditions are set to be consistent with the 

original TRCA-approved hydraulic model.  

2.4.3 Contraction and Expansion Coefficients  

It should be noted that in the current model, where changes in river cross-sections are small, and 

the flow is subcritical (HEC-RAS Hydraulic Reference Manual, Table 3.3), Contraction and 

Expansion Coefficients were set to 0.1 and 0.3 respectively for gradual transitions. For the 

channel sections where changes in cross-sections are significant and channel alignment is not 

straight, the Contraction and Expansion Coefficients of 0.6 and 0.8 were respectively adopted.    

The Contraction and Expansion Coefficients of 0.6 and 0.8 were also respectively adopted for 

the Pipe and box culvert crossings. Contraction and Expansion Coefficients of 0.3 and 0.5 were 

respectively adopted for the Conspan culvert crossings.  

To define Ineffective Flow Areas at the boundary cross-sections of the culverts, the Contraction 

reach upstream of the culvert was calculated based on a 1:1 contraction rate, and the Expansion 

reach downstream of the culvert was calculated considering a 1.5:1 expansion rate. The elevation 

of Ineffective Flow areas at the upstream road crossings was set to the lowest elevation of the 



Humber Station Villages Floodplain Analysis Report (CEISMP Phase-II)  Project #:2021-5139 
Town of Caledon  August, 2024 
 
 

15 
 
 

high chord of the subject crossings and for the downstream cross-section was set to the average 

elevation of the obvert of crossing and lowest cord elevation of the road. 

2.5 Road Crossings  

2.5.1 Road Crossing Design Criteria 

A new road crossing is proposed at the location where the George Bolton Parkway extension 

intersects the Clarkway Tributary watercourse. The design of this crossing follows the guidelines 

set by the TRCA Crossing Guideline for Valley and Stream Corridors. The following 

summarizes the requirements outlined in the guidelines. 

TRCA – Watercourse Crossing Design and Submission Requirements (September 2015): 

 Early planning considering the natural hazards and natural heritage objectives is essential 

for new crossings.  

 Proposed crossings should be perpendicular to the valley and stream corridors and, where 

possible, should cross at the narrowest point of the valley/ stream.  

 Minimize the total number of crossings in valley corridors to reduce overall impacts; 

 Minimize Flood Risk:  

o Ensure that the proposed crossing does not increase flood risk for all storm events 

up to and including regional storm events;  

o Safely convey the applicable design flows from the upstream tributary considering 

future land use; and 

o Ensure safe ingress/egress access points in case of overtopping of the culvert 

during regional storm events.  

 Minimize Geomorphic Hazards: Crossing should span the meander belt or the 100-year 

erosion limit to reduce risks from channel migration over time.  

 Minimize Geotechnical Hazards:  

o Avoid sites of active erosion and locations with a risk of slope instability (i.e. 
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over-steepened slopes and locations where the watercourse is coincident with the 

toe of the slope).  

o Ensure that the construction of the crossing structure does not aggravate valley 

slope instability.  

o Avoid siting crossing infrastructure where there is a need for permanent 

dewatering.  

o Ensure appropriate restoration of valley slopes where slope treatments are 

necessary.  

o Valley and stream corridor crossings should be sited and designed to avoid or 

minimize the physical footprint impact on habitats and terrestrial and aquatic 

connectivity.  

 Minimize impacts on the aquatic and terrestrial habitat;  

o Crossings should be designed to satisfy the openness ratio for the passage of 

wildlife habitat.  

2.5.2 Road Crossings in and Around the Subject Area 

The current HEC-RAS modeling includes three existing culverts within the subject area located 

at the Humber Station Road and Mayfield Road crossings as well as additional culverts outside 

the area, specifically at Coleraine Drive and Mayfield Road crossings. Information about these 

culverts was obtained either from the approved Hydraulic Model or through detailed surveys. 

Please refer to Figure 4 for the locations of existing culverts within and around the subject area. 

The "Culvert ID" referenced in the following table is based on Figure 4. As mentioned in 

Section 2.2, a new culvert crossing is proposed at the intersection of the George Bolton Parkway 

extension and Clarkway Tributary. A summary of both existing and proposed watercourse 

crossing structures is provided in Table 2-3 below. 

 
 



Humber Station Villages Floodplain Analysis Report (CEISMP Phase-II)  Project #:2021-5139 
Town of Caledon  August, 2024 
 
 

17 
 
 

Table 2-3: Summary of Road Crossing Data 

Street 
Name Reach 

HEC-RAS 
Cross 

Section 

Type of 
Culvert 

Culvert Dimensions (m) Invert Elevation (m) Culv
ID* Depth x Span Length  U/S D/S 

Humber 
Station Rd HDF-3 982.58 PVC 

Pipe Ø 0.75 16.5 231.24 230.86 A 

Mayfield Rd HDF-8 23.4 CSP Ø 0.90 30.0 221.17 220.36 G 
Mayfield Rd Clarkway 

Trib A 1514.331 Box 2.2 x 5.5 21.8 219.71 219.72 H 

Healey Rd Clarkway 
Trib A 1594 CSP Ø 1.60 14.0 241.48 241.25 P 

Coleraine Dr Reach 2 1027 Box 2.40 x 3.40 19.0 236.65 236.60 N 
Side Ditch 

Coleraine Dr Reach 2 951 Pipe 3.0 325.91 235.33 234.56 N 

George Bolton 
Pkwy** 

Clarkway 
Trib A 1516.245 Double 

Conspan 2(3.66 x 10.98) 65.0 230.15 229.50  

Note:  

 *  Culvert ID, please refer to Figure 4. 
** Culvert Crossing considered only for the Proposed Condition Scenarios 
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2.6   Hydrologic Data 

2.6.1 Existing Condition 

In the current floodplain analysis, peak flows have been computed using the TRCA (December 

2018) Virtual OTTHYMO (VO5) Hydrology model, as well as the flows from the TRCA-

approved Hydraulic Model. Detailed drainage area delineation was performed based on 

comprehensive topographic survey data within the subject area. As a result, revisions have been 

made to the TRCA Catchment IDs (#41.07, 41.08, 41.06, 43.03, 43.1, 43.06, 43.05, 43.04, and 

43.02), as illustrated in Figure 3. More detailed drainage area breakdown is presented in 

Appendix A (Figure # A). This breakdown provides a detailed depiction of the drainage areas 

both within and outside the subject area boundary. 

The Visual OTTHYMO model has been updated to reflect the redefined drainage areas 

corresponding to these catchments. It is important to note that while the original TRCA 

Hydrology model defined each of these catchment areas with a single NashHyds parameter, the 

redefined catchment areas now use two or more NashHyds parameters where applicable. 

However, only the "Area" parameter for each catchment was revised. Other hydrological 

parameters, such as time of concentration, remain unchanged from the original TRCA hydrology 

model to ensure that peak flows to the downstream junctions of the hydrology model are not 

affected. 

r for each catchment was revised. Other hydrological parameters, such as time of concentration, 

remain unchanged from the original TRCA hydrology model to ensure that peak flows to the 

downstream junctions of the hydrology model are not affected. 

CA hydrology model to ensure that peak flows to the downstream junctions of the hydrology 

model are not affected. 

It should be noted that in the Humber Station Phase-1 Floodplain Analysis Report (Dated 
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October 2023), the existing condition peak flows for the HDF-3 were directly adopted as 

presented by TRCA (Please see email communications in Appendix A). Due to the revised 

detailed drainage area breakdown within the subject area, the existing condition peak flows for 

the HDF-3 may have a slight variation from the flows adopted for the Phase-1 Floodplain report. 

This has been discussed with TRCA in a meeting held on June 27, 2024. Please see the Meeting 

Minutes in Appendix A. 

Peak flows were calculated at the necessary nodes along the reach for storm events ranging from 

the 2-year to the 100-year storms, using both 6-hour and 12-hour AES distributions, as well as 

the Regional uncontrolled storm event (Hurricane Hazel, Last 12 hours distribution). The peak 

flow results for the 6-hour and 12-hour AES distributions were compared, and the distribution 

that produced the higher peak flow was selected for further analysis. 

Peak flows were determined at the outlets of the subcatchments, with the subcatchment areas 

overlaid on the hydraulic model to identify the peak flow nodes for the corresponding HEC-RAS 

cross-sections. It is important to note that the peak flows calculated for each subcatchment outlet 

were applied to the HEC-RAS cross-section corresponding to the top of the respective 

catchment. 

 with the subcatchment areas overlaid on the hydraulic model to identify the peak flow nodes for 

the corresponding HEC-RAS cross-sections. It is important to note that the peak flows calculated 

for each subcatchment outlet were applied to the HEC-RAS cross-section corresponding to the 

top of the respective catchment. 

For subcatchments with relatively large areas, the Ministry of Transportation (MTO) flow 

proration equation was used to estimate peak flows within the subcatchment. Refer to Appendix 

D for the MTO reference document. Table 2-4 below shows the flow proration calculation used 

for the Existing condition HDF-8. It should be noted that the catchment area of the HDF-8 

watercourse is identified as catchment ID 43.03 in the Existing condition VO5 Model. The total 

catchment area at the watercourse was estimated to be 72.71ha. The peak flows for the 2-year to 
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100-year and regional events, corresponding to the total catchment area, were calculated at the 

catchment area outlet defining Node. These flows were then prorated to Node “A” and Node “B” 

using the MTO Flow Proration equation. Please refer to Figure 2 for the drainage area 

breakdown and locations of Node “A” and Node “B”. 

As discussed in Section 1.2, the area upstream of Node “A” does not fall within the regulatory 

floodplain. The total drainage area up to Node “A” was estimated at 47.38ha. Therefore, the 

regulatory floodplain reach for HDF-8 begins at Node “A”. 

To ensure a conservative approach, the peak flow computed at Node “B” was applied to the 

HEC-RAS cross-section located at the upstream end of the channel (i.e., HEC-RAS Cross-

Section #36). Conversely, the peak flow calculated at the channel outlet was used for the HEC-

RAS cross-section near Node “B” (i.e., HEC-RAS Cross-Section #31). It is important to note 

that the total drainage area up to Node “B” is 56.26 hectares (47.38ha. + 8.88ha.), and the 

drainage area extending to the end of HDF-8 is estimated at 72.71 hectares (56.26ha. + 

16.45ha.). 

Table 2-4 provides a summary of the peak flows applied to all drainage features considered in 

the current modeling. Detailed calculation results can be found in Appendix A, and a digital 

copy of the VO Model is available in Appendix E. 

Table 2-4: Peak Flow Proration for the HDF-8 (Existing Condition Flows) 

Node  Total 43.03* 
(VO Node 7654) A** B** 

Catchment Area (ha) 72.71 47.38 56.26 
2yr 0.36 0.26 0.30 
5yr 0.613 0.44 0.51 
10yr 1.291 0.94 1.07 
25yr 1.613 1.17 1.33 
50yr 1.853 1.34 1.53 
100yr 2.095 1.52 1.73 

Regional 5.15 3.74 4.25 
Note: *: 43.03 is the VO5 Node that defines HDF-8 in the Existing Hydrology Model. 
         **: For the Location of Node “A” and Node “B”, please refer to Figure 2 
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Table 2-5: Peak Flow Proration for the HDF-3 (Existing Condition Flows) 

Node  Total 41.07* 
(VO Node 7622) A** B** 

Catchment Area (ha) 96.91 47.13 71.62 
2yr 0.468 0.27 0.37 
5yr 0.805 0.47 0.64 
10yr 1.683 0.98 1.34 
25yr 2.127 1.24 1.70 
50yr 2.46 1.43 1.96 
100yr 2.798 1.63 2.23 

Regional 7.135 4.16 5.69 
Note: *: 41.07 is the VO5 Node that defines HDF-3 in the Existing Hydrology Model. 
         **: For the Location of Node “A” and Node “B”, please refer to Figure A (Appendix A) 

 
Table 2-6: Peak Flows Applied for SCE Modified Existing Condition HEC-RAS Modelling 

River Reach HEC-RAS 
 Stn. 

Existing Condition Peak Flows (m3/s) 
2 Yr 5 Yr 10 yr 25 Yr 50 Yr 100 Yr  Regional 

HDF-3 1 
1002 0.27 0.47 0.98 1.24 1.43 1.63 4.16 

991 0.37 0.64 1.34 1.7 1.96 2.23 5.69 

 
HDF-8 

 
1 

36 0.3 0.51 1.07 1.33 1.53 1.73 4.25 

31 0.36 0.613 1.291 1.613 1.853 2.095 5.15 

Clarkway 
Trib A* 

1 1597 3.94 8.8 18.3 23 26.2 30.2 24.21 

1-DS-0 
1651 6.42 10.49 21.11 27.87 32.38 37.88 52.86 
1516.384 5.57 10.49 21.11 27.87 32.38 37.88 54.06 
1514.912 5.83 10.3 21.51 28.52 33.52 39.34 65.98 

Reach 2* 2 
1105 2.7 4.2 7.2 9.2 10.6 11.9 24.36 
661 2.7 4.2 7.2 9.2 10.6 11.9 25.34 

Gore 
Road 
Trib* 

1 1416.798 1.73 3.22 7.16 9.17 10.7 12.23 31.51 

1-DS-0 
1416.041 1.92 3.71 8.6 11.11 13.08 15.08 40.85 
1414.253 1.75 3.72 8.7 11.46 13.44 15.53 39.9 

Note: *: Peak Flows directly adopted as defined on the TRCA Approved HEC-RAS Model. 
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2.6.2 Proposed Condition 

The post-development hydrology model has been analyzed using the Visual OTTHYMO (VO) 

hydrologic model to calculate SCE peak uncontrolled flows under post-development conditions. 

The post development has been prepared based on the proposed condition land use and gradings 

as shown in Figure 5. Similar to the existing model, peak flows at required nodes located along 

the reach for 100-year storms the Regional storm (Hurricane Hazel) event has been simulated. It 

should be noted that for regulatory floodplain analysis, SCE future 100 year and Regional 

uncontrolled flows were analyzed. 

Table 2-7 displays the modeling flows under post-development conditions. The table shows that 

in most reaches, regional flow represents the regulatory flows, with the 100-year (6-hour AES) 

storm being higher only in a few reaches. The 100-year (12-hour AES) storm is consistently 

lower than the 100-year (6-hour AES) storm across all reaches. Notably, the Regional 

uncontrolled storm (Hurricane Hazel) is considered the regulatory flood storm since it exceeds 

the 100-year (6-hour and 12-hour AES) storms in nearly all watercourses. Detailed information 

on the hydrologic modeling is provided in Appendix A, with a digital copy of the VO Model 

available in Appendix E. 

As shown in the proposed condition drainage plan (Figure 5), the HDF-8 drainage system has 

been redirected to the regional controlled SWM Pond (SWM Pond #3). The outlet of this SWM 

Pond will discharge directly into the Clarkway Tributary rather than HDF-8. Consequently, no 

significant flow from the subject area will be directed to HDF-8. 

As discussed in Section 2.2, a wetland compensation area (Wetland Compensation Area 3) is 

proposed at HDF-8, which will be replenished by clean roof runoff from the subject area. In the 

proposed condition scenario, the HDF-8 drainage feature was analyzed only for the watercourse 

portion located south of the proposed wetland compensation area. To ensure a conservative 

approach, the remaining portion of the HDF-8 drainage feature has been sized according to the 

regulatory flows of the existing conditions. 
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Table 2-7: Proposed Condition Flows Applied for the Floodplain Analysis 

River Reach HEC-RAS 
 Stn. 

VO 
Node 

Proposed Condition Peak Flows (m3/s) 
2 Yr 5 Yr 10 yr 25 Yr 50 Yr 100 Yr  Regional 

HDF-3 1 
1002 7712 0.285 0.543 0.743 1.018 1.236 1.460 3.786 
991 7715 0.294 0.586 0.711 0.974 1.189 1.416 3.829 
989 7708 0.338 0.604 0.751 1.003 1.209 1.434 7.294 

HDF-8* 1 30  0.36 0.61 1.29 1.61 1.85 2.09 5.15 

Clarkway 
Trib A 

1 
1597 641 7.902 13.09 16.36 20.552 23.724 26.873 26.116 
1560.88 7683 8.252 13.58 16.99 21.488 24.898 28.312 29.737 

1-DS-0 
1651 850 10.86 17.72 29.78 37.922 44.132 50.349 56.844 
1516.384 854 15.16 23.59 36.11 45.606 52.717 60.089 66.556 
1514.912 857 11.92 18.93 32.69 40.744 47.33 54.353 85.948 

Reach 2** 2 
1105  2.7 4.2 7.2 9.2 10.6 11.9 24.36 
661  2.7 4.2 7.2 9.2 10.6 11.9 25.34 

Gore 
Road 
Trib** 

1 1416.798  1.73 3.22 7.16 9.17 10.7 12.23 31.51 

1-DS-0 
1416.041  1.92 3.71 8.6 11.11 13.08 15.08 40.85 
1414.253  1.75 3.72 8.7 11.46 13.44 15.53 39.9 

Note:* Since the proposed condition major flow is diverted to SWM Pond 3, the existing condition flow has been considered to be conservative.  
         ** Peak Flows directly adopted as defined on the TRCA Approved HEC-RAS Model 
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3.0 Hydraulic Modelling and Floodplain Analysis Results 

Steady State Flow Analysis using HEC-RAS has been conducted to model the hydraulic 

conditions for the subject development under both existing and proposed scenarios. The 

hydraulic modeling covers storm events ranging from the 2-year to the 100-year (6-hour and 12-

hour AES distributions) and the Regional (Hurricane Hazel) events. Comprehensive HEC-RAS 

outputs are provided in Appendix B and summarized in the following sections. 

Water surface elevations for both existing and post-development conditions are summarized in 

Tables 3-1 and 3-2, respectively. Detailed results can be found in the summary tables in 

Appendix B. Floodplain Mapping drawings for existing and post-development conditions are 

included in Appendix C, while the topographic survey is provided in Appendix D. The digital 

HEC-RAS model is available in Appendix E. 

The hydraulic analysis summary table in Appendix B highlights the key changes made to 

develop the Future Uncontrolled Flow Conditions hydraulic model from the existing conditions. 

Channel bed levels remain largely unchanged across most reaches, except where modifications 

were made due to proposed drainage realignment (e.g., HDF-3). 

In future uncontrolled scenarios, water elevations are higher than in existing conditions across all 

reaches. The rise in water levels is primarily due to increased peak flows in the future 

uncontrolled scenarios (refer to the flow comparison table in Appendix A). It is important to 

note that the post-development plan is designed to manage all storm events, including the 

regional storm (see Appendix A for a comparison of existing and future controlled regional 

storm flows), which is crucial for downstream analysis and determining the need for regional 

control SWM Ponds. Therefore, future uncontrolled flows are analyzed for regulatory floodplain 

assessment purposes. The regulatory floodplain analysis indicates that the regulatory flood lines 

do not encroach on the proposed developments (see floodplain mappings in Appendix C). A 

Floodplain map has been generated both for the existing and future uncontrolled regulatory flow 

scenarios. 
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3.1.1 Existing Condition Hydraulic Analysis Results 

The results of the hydraulic analysis for existing conditions, regarding the drainage features, are 

summarized in Table 3-1. As shown in the summary tables, regional flows exceed the 100-year 

flows in most reaches, making the Regional Storm the regulatory event.  

Table 3-1: Existing Condition Hydraulic Analysis Results Summary Table 

River Reach 
River 

Station 
Min Ch El 

(m) 

W.S. Elev (m) 

Regional 100Year Regulatory 

HDF-3 1 1002 242.78 243.23 243.09 243.23 

HDF-3 1 1001 242.72 243.16 243.03 243.16 

HDF-3 1 1000 242.49 242.85 242.72 242.85 

HDF-3 1 999 241.92 242.34 242.21 242.34 

HDF-3 1 998 241.84 242.08 241.97 242.08 

HDF-3 1 997 240.98 241.67 241.48 241.67 

HDF-3 1 996.5 240.96 241.37 241.23 241.37 

HDF-3 1 996 240.55 240.99 240.86 240.99 

HDF-3 1 995 240.22 240.68 240.52 240.68 

HDF-3 1 994 239.74 240.13 240 240.13 

HDF-3 1 993 238.99 239.18 239.1 239.18 

HDF-3 1 992 238.18 238.4 238.31 238.4 

HDF-3 1 991 237.1 237.56 237.42 237.56 

HDF-3 1 990 236.39 236.64 236.55 236.64 

HDF-3 1 989 235.2 235.6 235.47 235.6 

HDF-3 1 988 234.1 234.63 234.49 234.63 

HDF-3 1 987.5 233.34 233.81 233.66 233.81 

HDF-3 1 987 232.3 233.42 233.12 233.42 

HDF-3 1 986 231.93 233.41 233.12 233.41 

HDF-3 1 985 231.75 233.41 233.12 233.41 

HDF-3 1 984 232.05 233.14 233.06 233.14 

HDF-3 1 983 231.24 233.18 233.07 233.18 

HDF-3 1 982.58 (Existing Culvert @ Humber Station Rd)  
HDF-3 1 982 230.86 231.88 231.51 231.88 

HDF-3 1 981 230.86 231.35 231.23 231.35 

HDF-3 1 980 230.22 230.43 230.34 230.43 

HDF-8 1 36 229.5 229.78 229.65 229.78 
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River Reach 
River 

Station 
Min Ch El 

(m) 

W.S. Elev (m) 

Regional 100Year Regulatory 

HDF-8 1 35 228.5 228.85 228.72 228.85 

HDF-8 1 34 228.24 228.62 228.49 228.62 

HDF-8 1 33 227.98 228.2 228.1 228.2 

HDF-8 1 32 227.25 227.69 227.56 227.69 

HDF-8 1 31 226.96 227.22 227.11 227.22 

HDF-8 1 30 226.13 226.46 226.36 226.46 

HDF-8 1 29 225.72 225.97 225.87 225.97 

HDF-8 1 28 224.75 225.18 225.05 225.18 

HDF-8 1 27 224.49 224.87 224.73 224.87 

HDF-8 1 26 224.16 224.37 224.31 224.37 

HDF-8 1 25 223 224.3 223.83 224.3 

HDF-8 1 24 221.76 224.31 223.84 224.31 

HDF-8 1 23.6 221.2 224.31 223.84 224.31 

HDF-8 1 23.3 (Existing Culvert @ Mayfield Rd)  

HDF-8 1 23 220.91 222.17 221.63 222.17 

HDF-8 1 22 220.99 222.19 221.64 222.19 

Clarkway Trib A Reach1 1597 241.79 243.7 243.74 243.74 

Clarkway Trib A Reach1 1594 (Existing Culvert @ Healey Rd)  

Clarkway Trib A Reach1 1591 241.48 243.19 243.19 243.19 

Clarkway Trib A Reach1 1583 241.24 242.66 242.73 242.73 

Clarkway Trib A Reach1 1561.698 241.38 242.12 242.17 242.17 

Clarkway Trib A Reach1 1561.551 240.81 241.58 241.65 241.65 

Clarkway Trib A Reach1 1561.404 239.94 241.08 241.15 241.15 

Clarkway Trib A Reach1 1561.256 239.1 240.25 240.35 240.35 

Clarkway Trib A Reach1 1561.12 238.71 239.71 239.8 239.8 

Clarkway Trib A Reach1 1560.977 238.53 239.17 239.24 239.24 

Clarkway Trib A Reach1 1560.88 237.95 238.73 238.79 238.79 

Clarkway Trib A Reach1 1560.685 236.78 237.31 237.36 237.36 

Clarkway Trib A Reach1 1560.6 236.23 237.01 237.12 237.12 

Clarkway Trib A Reach1 1560.57 235.97 236.71 236.81 236.81 

Clarkway Trib A Reach1 1560.5 235.24 236.12 236.21 236.21 

Clarkway Trib A Reach1 1519.898 234.49 235.29 235.42 235.42 

Clarkway Trib A Reach1 1430.348 234 234.92 234.86 234.92 

Clarkway Trib A Reach1-DS-0 1651 233.59 234.52 234.33 234.52 

Clarkway Trib A Reach1-DS-0 1580 232.98 234.14 233.96 234.14 

Clarkway Trib A Reach1-DS-0 1573 232.49 233.46 233.3 233.46 
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River Reach 
River 

Station 
Min Ch El 

(m) 

W.S. Elev (m) 

Regional 100Year Regulatory 

Clarkway Trib A Reach1-DS-0 1534 230.44 232.37 232.12 232.37 

Clarkway Trib A Reach1-DS-0 1528 229.7 232.19 231.97 232.19 

Clarkway Trib A Reach1-DS-0 1516.384 230.28 232.06 231.85 232.06 

Clarkway Trib A Reach1-DS-0 1516.312 230.52 231.76 231.59 231.76 

Clarkway Trib A Reach1-DS-0 1516.276 230.46 231.48 231.29 231.48 

Clarkway Trib A Reach1-DS-0 1516.214 229.35 231.05 230.83 231.05 

Clarkway Trib A Reach1-DS-0 1516.156 229.11 230.88 230.65 230.88 

Clarkway Trib A Reach1-DS-0 1516.103 228.87 230.66 230.44 230.66 

Clarkway Trib A Reach1-DS-0 1515.984 228.6 230.25 230.04 230.25 

Clarkway Trib A Reach1-DS-0 1515.784 227.73 229.41 229.19 229.41 

Clarkway Trib A Reach1-DS-0 1515.584 226.41 228.67 228.48 228.67 

Clarkway Trib A Reach1-DS-0 1515.386 226.38 227.25 227.06 227.25 

Clarkway Trib A Reach1-DS-0 1515.185 224.64 226.66 226.44 226.66 

Clarkway Trib A Reach1-DS-0 1515.084 224.37 226.52 226.32 226.52 

Clarkway Trib A Reach1-DS-0 1514.985 224.01 226.07 225.74 226.07 

Clarkway Trib A Reach1-DS-0 1514.912 224.1 225.52 225.29 225.52 

Clarkway Trib A Reach1-DS-0 1514.788 223.95 224.87 224.5 224.87 

Clarkway Trib A Reach1-DS-0 1514.658 222.72 224.68 224.1 224.68 

Clarkway Trib A Reach1-DS-0 1514.585 221.73 224.64 224.03 224.64 

Clarkway Trib A Reach1-DS-0 1514.506 221.43 223.87 223.49 223.87 

Clarkway Trib A Reach1-DS-0 1514.414 220.83 223.81 223.32 223.81 

Clarkway Trib A Reach1-DS-0 1514.353 220.8 223.76 223.27 223.76 

Clarkway Trib A Reach1-DS-0 1514.345 220.68 223.76 223.27 223.76 

Clarkway Trib A Reach1-DS-0 1514.331  (Existing Culvert @ Healey Rd)   

Clarkway Trib A Reach1-DS-0 1514.312 220.59 223 222.54 223 

Clarkway Trib A Reach1-DS-0 1514.306 220.5 222.53 222.1 222.53 

Clarkway Trib A Reach1-DS-0 1514.247 220.38 222.44 221.95 222.44 

Reach 2 Reach 2 1105 237.49 239.66 238.77 239.66 

Reach 2 Reach 2 1068 237.41 239.64 238.41 239.64 

Reach 2 Reach 2 1054 236.65 239.64 238.45 239.64 

Reach 2 Reach 2 1027 (Existing Culvert @ Coleraine Rd)   

Reach 2 Reach 2 1018 236.6 238.83 237.62 238.83 

Reach 2 Reach 2 1008 235.58 238.86 237.42 238.86 

Reach 2 Reach 2 1005 235.57 238.85 237.43 238.85 

Reach 2 Reach 2 999 235.55 238.59 237.21 238.59 

Reach 2 Reach 2 951 (Existing Culvert @ Coleraine Rd)   
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River Reach 
River 

Station 
Min Ch El 

(m) 

W.S. Elev (m) 

Regional 100Year Regulatory 

Reach 2 Reach 2 666 234.65 236.59 235.87 236.59 

Reach 2 Reach 2 661 234.62 236.32 235.85 236.32 

Reach 2 Reach 2 656 234.66 236.31 235.84 236.31 

Reach 2 Reach 2 604 234.65 236.24 235.78 236.24 

Reach 2 Reach 2 498 234.51 236.07 235.61 236.07 

Reach 2 Reach 2 388 234.38 235.88 235.43 235.88 

Reach 2 Reach 2 307 234.11 235.73 235.3 235.73 

Reach 2 Reach 2 213 233.98 235.51 235.14 235.51 

Reach 2 Reach 2 172 234.11 235.31 234.95 235.31 

Reach 2 Reach 2 117 233.8 235.19 234.85 235.19 

Reach 2 Reach 2 85 233.83 235.06 234.76 235.06 

Reach 2 Reach 2 63 233.87 234.73 234.49 234.73 

Reach 2 Reach 2 45 233.72 234.53 234.35 234.53 

Gore Road Trib Reach2 1450.572 237.54 238.48 238.25 238.48 

Gore Road Trib Reach2 1450.428 235.83 236.82 236.46 236.82 

Gore Road Trib Reach2 1450.284 234.78 235.41 235.2 235.41 

Gore Road Trib Reach2 1450.168 233.73 234.36 234.16 234.36 

Gore Road Trib Reach2 1450 233.28 234.14 233.81 234.14 

Gore Road Trib Reach1 1416.798 232.98 233.91 233.56 233.91 

Gore Road Trib Reach1 1416.721 232.59 233.49 233.12 233.49 

Gore Road Trib Reach1 1416.598 231.99 232.88 232.58 232.88 

Gore Road Trib Reach1 1416.398 230.73 231.81 231.42 231.81 

Gore Road Trib Reach1 1416.261 229.56 230.78 230.54 230.78 

Gore Road Trib Reach1 1416.193 229.05 230.3 229.94 230.3 

Gore Road Trib Reach1-DS-0 1416.041 228.39 229.49 229.16 229.49 

Gore Road Trib Reach1-DS-0 1415.982 228.33 229.02 228.79 229.02 

Gore Road Trib Reach1-DS-0 1415.904 227.4 228.58 228.2 228.58 

Gore Road Trib Reach1-DS-0 1415.793 226.47 228.11 227.7 228.11 

Gore Road Trib Reach1-DS-0 1415.72 226.47 227.79 227.41 227.79 

Gore Road Trib Reach1-DS-0 1415.59 225.93 227.27 226.9 227.27 

Gore Road Trib Reach1-DS-0 1415.515 225.78 226.71 226.43 226.71 

Gore Road Trib Reach1-DS-0 1415.353 225.06 226.08 225.73 226.08 

Gore Road Trib Reach1-DS-0 1415.201 224.34 225.48 225.12 225.48 

Gore Road Trib Reach1-DS-0 1415.055 223.77 224.66 224.36 224.66 

Gore Road Trib Reach1-DS-0 1414.792 222.48 223.55 223.24 223.55 

Gore Road Trib Reach1-DS-0 1414.601 221.55 222.9 222.37 222.9 



Humber Station Villages Floodplain Analysis Report (CEISMP Phase-II)  Project #:2021-5139 
Town of Caledon  August, 2024 
 
 

32 
 
 

River Reach 
River 

Station 
Min Ch El 

(m) 

W.S. Elev (m) 

Regional 100Year Regulatory 

Gore Road Trib Reach1-DS-0 1414.401 220.38 222.59 221.9 222.59 

Gore Road Trib Reach1-DS-0 1414.292 220.38 222.58 221.9 222.58 

Gore Road Trib Reach1-DS-0 1414.284 220.38 222.58 221.84 222.58 

Gore Road Trib Reach1-DS-0 1414.268 (Existing Culvert @ Mayfield Rd)    
Gore Road Trib Reach1-DS-0 1414.253 220.41 221.65 221.2 221.65 

Gore Road Trib Reach1-DS-0 1414.247 220.32 221.55 221.19 221.55 

Gore Road Trib Reach1-DS-0 1414.191 219.93 221.31 220.93 221.31 

 

3.1.2 Proposed Condition Hydraulic Analysis Results 

The results of the hydraulic analysis for the proposed conditions, concerning the drainage 

features, are summarized in Table 3-2. The summary tables indicate that regional flows exceed 

the 100-year flows in most reaches, thereby making the Regional Storm the regulatory event.  

Table 3-2: Proposed Condition Hydraulic Analysis Results Summary Table 

River Reach 
River 

Station 
Min Ch El 

(m) 

W.S. Elev (m) 

Regional 100Year Regulatory 

HDF-3 1 1002 242.73 243.32 243.18 243.32 

HDF-3 1 1001 242.68 243.27 243.12 243.27 

HDF-3 1 1000 242.51 243.13 242.97 243.13 

HDF-3 1 999.4 242.32 242.84 242.74 242.84 

HDF-3 1 999 241.91 242.35 242.21 242.35 

HDF-3 1 998 241.84 242.07 241.97 242.07 

HDF-3 1 997 240.98 241.65 241.46 241.65 

HDF-3 1 996.5 240.96 241.41 241.28 241.41 

HDF-3 1 996 240.55 240.92 240.79 240.92 

HDF-3 1 995.2 240.21 240.71 240.54 240.71 

HDF-3 1 994.82 239.94 240.47 240.37 240.47 

HDF-3 1 993.82 239.69 240.31 240.16 240.31 

HDF-3 1 993.63 239.57 240.22 240.06 240.22 

HDF-3 1 993.52 239.39 240.03 239.87 240.03 

HDF-3 1 993.36 239.15 239.77 239.61 239.77 

HDF-3 1 992.97 238.95 239.6 239.43 239.6 
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River Reach 
River 

Station 
Min Ch El 

(m) 

W.S. Elev (m) 

Regional 100Year Regulatory 

HDF-3 1 992.79 238.76 239.28 239.18 239.28 

HDF-3 1 992.56 238.5 239.03 238.85 239.03 

HDF-3 1 992.13 238.28 239.02 238.84 239.02 

HDF-3 1 991.9 238.35 238.96 238.79 238.96 

HDF-3 1 991.6 238.13 238.77 238.6 238.77 

HDF-3 1 991 237.69 238.32 238.13 238.32 

HDF-3 1 990 236.97 237.53 237.4 237.53 

HDF-3 1 989.68 236.25 236.84 236.67 236.84 

HDF-3 1 989.5 235.94 236.61 236.42 236.61 

HDF-3 1 989.4 235.65 236.22 236.07 236.22 

HDF-3 1 989.3 235.18 235.72 235.59 235.72 

HDF-3 1 989.2 234.58 235.18 235.02 235.18 

HDF-3 1 989.1 234.14 234.72 234.57 234.72 

HDF-3 1 989 233.72 234.38 234.1 234.38 

HDF-3 1 987.5 233.31 233.89 233.64 233.89 

HDF-3 1 987 232.3 233.58 232.85 233.58 

HDF-3 1 986 231.9 233.58 232.85 233.58 

HDF-3 1 985 231.75 233.58 232.85 233.58 

HDF-3 1 984 232.05 233.16 232.78 233.16 

HDF-3 1 983 231.24 233.21 232.79 233.21 

HDF-3 1 982.58 (Existing Culvert @ Humber Station Rd)  

HDF-3 1 982 230.86 232.01 231.4 232.01 

HDF-3 1 981 230.86 231.39 231.17 231.39 

HDF-3 1 980 230.22 230.46 230.33 230.46 

HDF-8 1 30 226.13 226.46 226.36 226.46 

HDF-8 1 29 225.72 225.97 225.87 225.97 

HDF-8 1 28 224.75 225.18 225.05 225.18 

HDF-8 1 27 224.49 224.87 224.73 224.87 

HDF-8 1 26 224.16 224.37 224.31 224.37 

HDF-8 1 25 223 224.3 223.81 224.3 

HDF-8 1 24 221.76 224.31 223.82 224.31 

HDF-8 1 23.6 221.2 224.31 223.82 224.31 

HDF-8 1 23.3 (Existing Culvert @ Mayfield Rd)  

HDF-8 1 23 220.91 222.17 221.63 222.17 

HDF-8 1 22 220.99 222.19 221.64 222.19 

Clarkway Trib A Reach1 1597 241.79 243.72 243.72 243.72 
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River Reach 
River 

Station 
Min Ch El 

(m) 

W.S. Elev (m) 

Regional 100Year Regulatory 

Clarkway Trib A Reach1 1594 (Existing Culvert @ Healey Rd)  

Clarkway Trib A Reach1 1591 241.48 243.19 243.19 243.19 

Clarkway Trib A Reach1 1583 241.24 242.68 242.69 242.69 

Clarkway Trib A Reach1 1561.698 241.38 242.14 242.14 242.14 

Clarkway Trib A Reach1 1561.551 240.81 241.6 241.61 241.61 

Clarkway Trib A Reach1 1561.404 239.94 241.1 241.11 241.11 

Clarkway Trib A Reach1 1561.256 239.1 240.28 240.29 240.29 

Clarkway Trib A Reach1 1561.12 238.71 239.74 239.75 239.75 

Clarkway Trib A Reach1 1560.977 238.53 239.22 239.21 239.22 

Clarkway Trib A Reach1 1560.88 237.95 238.79 238.77 238.79 

Clarkway Trib A Reach1 1560.685 236.78 237.36 237.35 237.36 

Clarkway Trib A Reach1 1560.6 236.23 237.11 237.09 237.11 

Clarkway Trib A Reach1 1560.57 235.97 236.8 236.78 236.8 

Clarkway Trib A Reach1 1560.5 235.24 236.21 236.19 236.21 

Clarkway Trib A Reach1 1519.898 234.49 235.38 235.37 235.38 

Clarkway Trib A Reach1 1430.348 234 234.97 234.92 234.97 

Clarkway Trib A Reach1-DS-0 1651 233.59 234.57 234.49 234.57 

Clarkway Trib A Reach1-DS-0 1580 232.98 234.19 234.11 234.19 

Clarkway Trib A Reach1-DS-0 1573 232.49 233.5 233.44 233.5 

Clarkway Trib A Reach1-DS-0 1534 230.44 232.63 232.53 232.63 

Clarkway Trib A Reach1-DS-0 1528 229.7 232.51 232.42 232.51 

Clarkway Trib A Reach1-DS-0 1516.384 230.28 232.48 232.38 232.48 

Clarkway Trib A Reach1-DS-0 1516.312 230.49 232.35 232.25 232.35 

Clarkway Trib A Reach1-DS-0 1516.276 230.2 231.68 231.61 231.68 

Clarkway Trib A Reach1-DS-0 1516.245 (Proposed Culvert @ George Bolton Pkwy) 

Clarkway Trib A Reach1-DS-0 1516.214 229.48 231.13 231.06 231.13 

Clarkway Trib A Reach1-DS-0 1516.156 229.11 230.85 230.78 230.85 

Clarkway Trib A Reach1-DS-0 1516.103 228.87 230.7 230.62 230.7 

Clarkway Trib A Reach1-DS-0 1516.043 228.72 230.56 230.48 230.56 

Clarkway Trib A Reach1-DS-0 1515.984 228.6 230.34 230.26 230.34 

Clarkway Trib A Reach1-DS-0 1515.899 228.23 229.9 229.83 229.9 

Clarkway Trib A Reach1-DS-0 1515.784 227.73 229.56 229.49 229.56 

Clarkway Trib A Reach1-DS-0 1515.584 226.41 228.8 228.74 228.8 

Clarkway Trib A Reach1-DS-0 1515.386 226.38 227.38 227.31 227.38 

Clarkway Trib A Reach1-DS-0 1515.185 224.64 226.82 226.74 226.82 

Clarkway Trib A Reach1-DS-0 1515.084 224.37 226.68 226.61 226.68 
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River Reach 
River 

Station 
Min Ch El 

(m) 

W.S. Elev (m) 

Regional 100Year Regulatory 

Clarkway Trib A Reach1-DS-0 1514.985 224.01 226.28 226.03 226.28 

Clarkway Trib A Reach1-DS-0 1514.912 224.1 225.67 225.43 225.67 

Clarkway Trib A Reach1-DS-0 1514.788 223.95 225.16 224.7 225.16 

Clarkway Trib A Reach1-DS-0 1514.658 222.72 225.02 224.45 225.02 

Clarkway Trib A Reach1-DS-0 1514.585 221.73 224.97 224.4 224.97 

Clarkway Trib A Reach1-DS-0 1514.506 221.43 224.17 223.72 224.17 

Clarkway Trib A Reach1-DS-0 1514.414 220.83 223.96 223.61 223.96 

Clarkway Trib A Reach1-DS-0 1514.353 220.8 223.9 223.57 223.9 

Clarkway Trib A Reach1-DS-0 1514.345 220.68 223.89 223.56 223.89 

Clarkway Trib A Reach1-DS-0 1514.331 (Existing Culvert @ Healey Rd)   

Clarkway Trib A Reach1-DS-0 1514.312 220.59 223.1 222.81 223.1 

Clarkway Trib A Reach1-DS-0 1514.306 220.5 222.62 222.22 222.62 

Clarkway Trib A Reach1-DS-0 1514.247 220.38 222.49 222.01 222.49 

Reach 2 Reach 2 1105 237.49 239.66 238.77 239.66 

Reach 2 Reach 2 1068 237.41 239.64 238.41 239.64 

Reach 2 Reach 2 1054 236.65 239.64 238.45 239.64 

Reach 2 Reach 2 1027 (Existing Culvert @ Coleraine Rd)   

Reach 2 Reach 2 1018 236.6 238.83 237.62 238.83 

Reach 2 Reach 2 1008 235.58 238.86 237.42 238.86 

Reach 2 Reach 2 1005 235.57 238.85 237.43 238.85 

Reach 2 Reach 2 999 235.55 238.59 237.21 238.59 

Reach 2 Reach 2 951 (Existing Culvert @ Coleraine Rd)   

Reach 2 Reach 2 666 234.65 236.59 235.87 236.59 

Reach 2 Reach 2 661 234.62 236.32 235.85 236.32 

Reach 2 Reach 2 656 234.66 236.31 235.84 236.31 

Reach 2 Reach 2 604 234.65 236.24 235.78 236.24 

Reach 2 Reach 2 498 234.51 236.07 235.61 236.07 

Reach 2 Reach 2 388 234.38 235.88 235.43 235.88 

Reach 2 Reach 2 307 234.11 235.73 235.3 235.73 

Reach 2 Reach 2 213 233.98 235.51 235.14 235.51 

Reach 2 Reach 2 172 234.11 235.31 234.95 235.31 

Reach 2 Reach 2 117 233.8 235.19 234.86 235.19 

Reach 2 Reach 2 85 233.83 235.06 234.76 235.06 

Reach 2 Reach 2 63 233.87 234.73 234.49 234.73 

Reach 2 Reach 2 45 233.72 234.59 234.53 234.59 

Gore Road Trib Reach2 1450.572 237.54 238.48 238.25 238.48 
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River Reach 
River 

Station 
Min Ch El 

(m) 

W.S. Elev (m) 

Regional 100Year Regulatory 

Gore Road Trib Reach2 1450.428 235.83 236.82 236.46 236.82 

Gore Road Trib Reach2 1450.284 234.78 235.41 235.2 235.41 

Gore Road Trib Reach2 1450.168 233.73 234.36 234.16 234.36 

Gore Road Trib Reach2 1450 233.28 234.14 233.81 234.14 

Gore Road Trib Reach1 1416.798 232.98 233.91 233.56 233.91 

Gore Road Trib Reach1 1416.721 232.59 233.49 233.12 233.49 

Gore Road Trib Reach1 1416.598 231.99 232.88 232.58 232.88 

Gore Road Trib Reach1 1416.398 230.73 231.81 231.42 231.81 

Gore Road Trib Reach1 1416.261 229.56 230.78 230.54 230.78 

Gore Road Trib Reach1 1416.193 229.05 230.3 229.94 230.3 

Gore Road Trib Reach1-DS-0 1416.041 228.39 229.49 229.16 229.49 

Gore Road Trib Reach1-DS-0 1415.982 228.33 229.02 228.79 229.02 

Gore Road Trib Reach1-DS-0 1415.904 227.4 228.58 228.2 228.58 

Gore Road Trib Reach1-DS-0 1415.793 226.47 228.11 227.7 228.11 

Gore Road Trib Reach1-DS-0 1415.72 226.47 227.79 227.41 227.79 

Gore Road Trib Reach1-DS-0 1415.59 225.93 227.27 226.9 227.27 

Gore Road Trib Reach1-DS-0 1415.515 225.78 226.71 226.43 226.71 

Gore Road Trib Reach1-DS-0 1415.353 225.06 226.08 225.73 226.08 

Gore Road Trib Reach1-DS-0 1415.201 224.34 225.48 225.12 225.48 

Gore Road Trib Reach1-DS-0 1415.055 223.77 224.66 224.36 224.66 

Gore Road Trib Reach1-DS-0 1414.792 222.48 223.55 223.24 223.55 

Gore Road Trib Reach1-DS-0 1414.601 221.55 222.9 222.37 222.9 

Gore Road Trib Reach1-DS-0 1414.401 220.38 222.59 221.9 222.59 

Gore Road Trib Reach1-DS-0 1414.292 220.38 222.58 221.9 222.58 

Gore Road Trib Reach1-DS-0 1414.284 220.38 222.58 221.84 222.58 

Gore Road Trib Reach1-DS-0 1414.268 (Existing Culvert @ Mayfield Rd)   
Gore Road Trib Reach1-DS-0 1414.253 220.41 221.65 221.2 221.65 

Gore Road Trib Reach1-DS-0 1414.247 220.32 221.55 221.19 221.55 

Gore Road Trib Reach1-DS-0 1414.191 219.93 221.31 220.93 221.31 
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3.2 Comparison of Hydraulic Analysis Results 

3.2.1 Comparison of the TRCA Original Model and SCE Existing Condition 

Model Hydraulic Analysis Results.  

As mentioned previously, SCE received two separate hydraulic models from TRCA (one for the 

west tributary and one for the east tributaries), which includes channel realignment works. SCE 

combined these two models into a single HEC-RAS model. For the engineered channel areas, 

SCE adopted both the culvert and HEC-RAS cross-section geometries as defined in the original 

TRCA-approved HEC-RAS model. This choice was made because the TRCA-approved model 

was already validated, and there was limited grading data available for the proposed realigned 

channel. 

SCE revised the existing HEC-RAS model and performed a separate hydraulic analysis using the 

original TRCA-approved model. A comparison of the results is detailed in Appendix B. This 

comparison was conducted only for the “Clarkway Trib A,” “Reach 2,” and “Gore Road Trib” 

watercourses. The “HDF-3” and “HDF-8” headwater drainage features were defined solely in the 

SCE Existing Condition model and were therefore not included in the comparison table. 

The comparison results indicate that channel bed levels and water surface elevations are 

consistent across most channel routes. However, some minor and significant differences in 

channel bed levels were observed, particularly in the Clarkway Tributary. The water level 

differences appear reasonable. Additionally, the regulatory flood levels are within the valley for 

both the original TRCA model and the SCE revised model results. 

kway Tributary. The water level differences appear reasonable. Additionally, the regulatory 

flood levels are within the valley for both the original TRCA model and the SCE revised model 

results. 

The observed differences in channel bed levels are attributed to the realignment process. It is 

important to note that the original TRCA model was not geo-referenced but was instead based on 
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HEC-RAS locations relative to floodplain mapping. As a result, when attempting to geo-

reference these cross-sections, alignment issues may have occurred. Despite this, the overall 

flood levels computed are within a reasonable range.  

3.2.2 Comparison of the SCE Existing Condition and SCE Proposed 

Condition Model Hydraulic Analysis Results.  

Table 3-3 presents a comparison of hydraulic analysis results between existing and proposed 

conditions for all tributaries within the subject area. The comparison focuses on channel bed 

levels and regulatory water surface elevations. Note that if HEC-RAS cross-sections are taken at 

identical locations with similar alignments in both the existing and proposed condition models, 

they will have the same Cross-Section number. Comparisons are based on cross-sections with 

matching Cross-Section numbers. For a detailed summary of the comparisons, including 

regulatory peak flow and velocity parameters, please refer to Appendix B. Floodplain maps can 

be found in Appendix C. 

Table 3-3: SCE Existing and Proposed Condition HEC-RAS Results Comparison 

River Reach 
Existing Condition Proposed Condition 

Difference  
(Proposed – Existing) 

River 
Station 

Min Ch 
El (m) 

W.S.Elev 
(m) 

River 
Station 

Min Ch 
El (m) 

W.S.Elev 
(m) 

River 
Station 

Min Ch 
El (m) 

W.S.Elev 
(m) 

HDF-3 1 1002 242.78 243.23 1002 242.73 243.32 0 -0.05 0.09 

  1001 242.72 243.16 1001 242.68 243.27 0 -0.04 0.11 

  1000 242.49 242.85 1000 242.51 243.13 0 0.02 0.28 

   N/A N/A N/A 999.4 242.32 242.84  N/A N/A N/A 

  999 241.92 242.34 999 241.91 242.35 0 -0.01 0.01 

  998 241.84 242.08 998 241.84 242.07 0 0 -0.01 

  997 240.98 241.67 997 240.98 241.65 0 0 -0.02 

  996.5 240.96 241.37 996.5 240.96 241.41 0 0 0.04 

  996 240.55 240.99 996 240.55 240.92 0 0 -0.07 

  995 240.22 240.68 995.2 240.21 240.71 0.2 N/A N/A 

  994 239.74 240.13 994.82 239.94 240.47 0.82 N/A N/A 

  993 238.99 239.18 993.82 239.69 240.31 0.82 N/A N/A 

  992 238.18 238.4 993.63 239.57 240.22 1.63 N/A N/A 
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River Reach 
Existing Condition Proposed Condition 

Difference  
(Proposed – Existing) 

River 
Station 

Min Ch 
El (m) 

W.S.Elev 
(m) 

River 
Station 

Min Ch 
El (m) 

W.S.Elev 
(m) 

River 
Station 

Min Ch 
El (m) 

W.S.Elev 
(m) 

     N/A N/A N/A 993.52 239.39 240.03  N/A N/A N/A 

     N/A N/A N/A 993.36 239.15 239.77  N/A N/A N/A 

     N/A N/A N/A 992.97 238.95 239.6  N/A N/A N/A 

     N/A N/A N/A 992.79 238.76 239.28  N/A N/A N/A 

     N/A N/A N/A 992.56 238.5 239.03  N/A N/A N/A 

     N/A N/A N/A 992.13 238.28 239.02  N/A N/A N/A 

     N/A N/A N/A 991.9 238.35 238.96  N/A N/A N/A 

     N/A N/A N/A 991.6 238.13 238.77  N/A N/A N/A 

  991 237.1 237.56 991 237.69 238.32 N/A N/A N/A 

  990 236.39 236.64 990 236.97 237.53 N/A N/A N/A 

    N/A N/A N/A 989.68 236.25 236.84  N/A N/A N/A 

    N/A N/A N/A 989.5 235.94 236.61  N/A N/A N/A 

    N/A N/A N/A 989.4 235.65 236.22  N/A N/A N/A 

    N/A N/A N/A 989.3 235.18 235.72  N/A N/A N/A 

    N/A N/A N/A 989.2 234.58 235.18  N/A N/A N/A 

    N/A N/A N/A 989.1 234.14 234.72  N/A N/A N/A 

  989 235.2 235.6 989 233.72 234.38 N/A N/A N/A 

  988 234.1 234.63  N/A N/A N/A  N/A N/A N/A 

  987.5 233.34 233.81 987.5 233.31 233.89 0 -0.03 0.08 

  987 232.3 233.42 987 232.3 233.58 0 0 0.16 

  986 231.93 233.41 986 231.9 233.58 0 -0.03 0.17 

  985 231.75 233.41 985 231.75 233.58 0 0 0.17 

  984 232.05 233.14 984 232.05 233.16 0 0 0.02 

  983 231.24 233.18 983 231.24 233.21 0 0 0.03 

  982.58     982.58   (Existing Culvert @ Humber Station Rd)  

  982 230.86 231.88 982 230.86 232.01 0 0 0.13 

  981 230.86 231.35 981 230.86 231.39 0 0 0.04 

  980 230.22 230.43 980 230.22 230.46 0 0 0.03 

HDF-8 1 36 229.5 229.78  N/A N/A N/A  N/A N/A N/A 

  35 228.5 228.85  N/A N/A N/A  N/A N/A N/A 

  34 228.24 228.62  N/A N/A N/A  N/A N/A N/A 

  33 227.98 228.2  N/A N/A N/A  N/A N/A N/A 

  32 227.25 227.69  N/A N/A N/A  N/A N/A N/A 

  31 226.96 227.22  N/A N/A N/A  N/A N/A N/A 
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River Reach 
Existing Condition Proposed Condition 

Difference  
(Proposed – Existing) 

River 
Station 

Min Ch 
El (m) 

W.S.Elev 
(m) 

River 
Station 

Min Ch 
El (m) 

W.S.Elev 
(m) 

River 
Station 

Min Ch 
El (m) 

W.S.Elev 
(m) 

  30 226.13 226.46 30 226.13 226.46 0 0 0 

  29 225.72 225.97 29 225.72 225.97 0 0 0 

  28 224.75 225.18 28 224.75 225.18 0 0 0 

  27 224.49 224.87 27 224.49 224.87 0 0 0 

  26 224.16 224.37 26 224.16 224.37 0 0 0 

  25 223 224.3 25 223 224.3 0 0 0 

  24 221.76 224.31 24 221.76 224.31 0 0 0 

  23.6 221.2 224.31 23.6 221.2 224.31 0 0 0 

  23.3     23.3   (Existing Culvert @ Mayfield Rd)  

  23 220.91 222.17 23 220.91 222.17 0 0 0 

  22 220.99 222.19 22 220.99 222.19 0 0 0 
Clarkway 

Trib A 
Reach1 1597 241.79 243.7 1597 241.79 243.72 0 0 0.02 

  1594     1594   (Existing Culvert @ Healey Rd)  

  1591 241.48 243.19 1591 241.48 243.19 0 0 0 

  1583 241.24 242.66 1583 241.24 242.68 0 0 0.02 

  1561.698 241.38 242.12 1561.698 241.38 242.14 0 0 0.02 

  1561.551 240.81 241.58 1561.551 240.81 241.6 0 0 0.02 

  1561.404 239.94 241.08 1561.404 239.94 241.1 0 0 0.02 

  1561.256 239.1 240.25 1561.256 239.1 240.28 0 0 0.03 

  1561.12 238.71 239.71 1561.12 238.71 239.74 0 0 0.03 

  1560.977 238.53 239.17 1560.977 238.53 239.22 0 0 0.05 

  1560.88 237.95 238.73 1560.88 237.95 238.79 0 0 0.06 

  1560.685 236.78 237.31 1560.685 236.78 237.36 0 0 0.05 

  1560.6 236.23 237.01 1560.6 236.23 237.11 0 0 0.1 

  1560.57 235.97 236.71 1560.57 235.97 236.8 0 0 0.09 

  1560.5 235.24 236.12 1560.5 235.24 236.21 0 0 0.09 

  1519.898 234.49 235.29 1519.898 234.49 235.38 0 0 0.09 

  1430.348 234 234.92 1430.348 234 234.97 0 0 0.05 
Clarkway 

Trib A 
Reach1-

DS-0 1651 233.59 234.52 1651 233.59 234.57 0 0 0.05 

  1580 232.98 234.14 1580 232.98 234.19 0 0 0.05 

  1573 232.49 233.46 1573 232.49 233.5 0 0 0.04 

  1534 230.44 232.37 1534 230.44 232.63 0 0 0.26 

  1528 229.7 232.19 1528 229.7 232.51 0 0 0.32 

  1516.384 230.28 232.06 1516.384 230.28 232.48 0 0 0.42 
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River Reach 
Existing Condition Proposed Condition 

Difference  
(Proposed – Existing) 

River 
Station 

Min Ch 
El (m) 

W.S.Elev 
(m) 

River 
Station 

Min Ch 
El (m) 

W.S.Elev 
(m) 

River 
Station 

Min Ch 
El (m) 

W.S.Elev 
(m) 

  1516.312 230.52 231.76 1516.312 230.49 232.35 0 -0.03 0.59 

  1516.276 230.46 231.48 1516.276 230.2 231.68 0 -0.26 0.2 

    N/A N/A N/A 1516.245 (Proposed Culvert @ George Bolton Pkwy)  

  1516.214 229.35 231.05 1516.214 229.48 231.13 0 0.13 0.08 

  1516.156 229.11 230.88 1516.156 229.11 230.85 0 0 -0.03 

  1516.103 228.87 230.66 1516.103 228.87 230.7 0 0 0.04 

   N/A N/A N/A 1516.043 228.72 230.56  N/A N/A N/A 

  1515.984 228.6 230.25 1515.984 228.6 230.34 0 0 0.09 

    N/A N/A N/A 1515.899 228.23 229.9  N/A N/A N/A 

  1515.784 227.73 229.41 1515.784 227.73 229.56 0 0 0.15 

  1515.584 226.41 228.67 1515.584 226.41 228.8 0 0 0.13 

  1515.386 226.38 227.25 1515.386 226.38 227.38 0 0 0.13 

  1515.185 224.64 226.66 1515.185 224.64 226.82 0 0 0.16 

  1515.084 224.37 226.52 1515.084 224.37 226.68 0 0 0.16 

  1514.985 224.01 226.07 1514.985 224.01 226.28 0 0 0.21 

  1514.912 224.1 225.52 1514.912 224.1 225.67 0 0 0.15 

  1514.788 223.95 224.87 1514.788 223.95 225.16 0 0 0.29 

  1514.658 222.72 224.68 1514.658 222.72 225.02 0 0 0.34 

  1514.585 221.73 224.64 1514.585 221.73 224.97 0 0 0.33 

  1514.506 221.43 223.87 1514.506 221.43 224.17 0 0 0.3 

  1514.414 220.83 223.81 1514.414 220.83 223.96 0 0 0.15 

  1514.353 220.8 223.76 1514.353 220.8 223.9 0 0 0.14 

  1514.345 220.68 223.76 1514.345 220.68 223.89 0 0 0.13 

  1514.331     1514.331   (Existing Culvert @ Healey Rd)    

  1514.312 220.59 223 1514.312 220.59 223.1 0 0 0.1 

  1514.306 220.5 222.53 1514.306 220.5 222.62 0 0 0.09 

  1514.247 220.38 222.44 1514.247 220.38 222.49 0 0 0.05 

Reach 2 Reach 2 1105 237.49 239.66 1105 237.49 239.66 0 0 0 

  1068 237.41 239.64 1068 237.41 239.64 0 0 0 

  1054 236.65 239.64 1054 236.65 239.64 0 0 0 

  1027     1027   (Existing Culvert @ Coleraine Rd) 

  1018 236.6 238.83 1018 236.6 238.83 0 0 0 

  1008 235.58 238.86 1008 235.58 238.86 0 0 0 

  1005 235.57 238.85 1005 235.57 238.85 0 0 0 
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River Reach 
Existing Condition Proposed Condition 

Difference  
(Proposed – Existing) 

River 
Station 

Min Ch 
El (m) 

W.S.Elev 
(m) 

River 
Station 

Min Ch 
El (m) 

W.S.Elev 
(m) 

River 
Station 

Min Ch 
El (m) 

W.S.Elev 
(m) 

  999 235.55 238.59 999 235.55 238.59 0 0 0 

  951     951   (Existing Culvert @ Coleraine Rd) 

  666 234.65 236.59 666 234.65 236.59 0 0 0 

  661 234.62 236.32 661 234.62 236.32 0 0 0 

  656 234.66 236.31 656 234.66 236.31 0 0 0 

  604 234.65 236.24 604 234.65 236.24 0 0 0 

  498 234.51 236.07 498 234.51 236.07 0 0 0 

  388 234.38 235.88 388 234.38 235.88 0 0 0 

  307 234.11 235.73 307 234.11 235.73 0 0 0 

  213 233.98 235.51 213 233.98 235.51 0 0 0 

  172 234.11 235.31 172 234.11 235.31 0 0 0 

  117 233.8 235.19 117 233.8 235.19 0 0 0 

  85 233.83 235.06 85 233.83 235.06 0 0 0 

  63 233.87 234.73 63 233.87 234.73 0 0 0 

  45 233.72 234.53 45 233.72 234.59 0 0 0.06 
Gore 

Road Trib 
Reach2 1450.572 237.54 238.48 1450.572 237.54 238.48 0 0 0 

  1450.428 235.83 236.82 1450.428 235.83 236.82 0 0 0 

  1450.284 234.78 235.41 1450.284 234.78 235.41 0 0 0 

  1450.168 233.73 234.36 1450.168 233.73 234.36 0 0 0 

  1450 233.28 234.14 1450 233.28 234.14 0 0 0 
Gore 

Road Trib 
Reach1 1416.798 232.98 233.91 1416.798 232.98 233.91 0 0 0 

  1416.721 232.59 233.49 1416.721 232.59 233.49 0 0 0 

  1416.598 231.99 232.88 1416.598 231.99 232.88 0 0 0 

  1416.398 230.73 231.81 1416.398 230.73 231.81 0 0 0 

  1416.261 229.56 230.78 1416.261 229.56 230.78 0 0 0 

  1416.193 229.05 230.3 1416.193 229.05 230.3 0 0 0 
Gore 

Road Trib 
Reach1-

DS-0 1416.041 228.39 229.49 1416.041 228.39 229.49 0 0 0 

  1415.982 228.33 229.02 1415.982 228.33 229.02 0 0 0 

  1415.904 227.4 228.58 1415.904 227.4 228.58 0 0 0 

  1415.793 226.47 228.11 1415.793 226.47 228.11 0 0 0 

  1415.72 226.47 227.79 1415.72 226.47 227.79 0 0 0 

  1415.59 225.93 227.27 1415.59 225.93 227.27 0 0 0 

  1415.515 225.78 226.71 1415.515 225.78 226.71 0 0 0 

  1415.353 225.06 226.08 1415.353 225.06 226.08 0 0 0 
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River Reach 
Existing Condition Proposed Condition 

Difference  
(Proposed – Existing) 

River 
Station 

Min Ch 
El (m) 

W.S.Elev 
(m) 

River 
Station 

Min Ch 
El (m) 

W.S.Elev 
(m) 

River 
Station 

Min Ch 
El (m) 

W.S.Elev 
(m) 

  1415.201 224.34 225.48 1415.201 224.34 225.48 0 0 0 

  1415.055 223.77 224.66 1415.055 223.77 224.66 0 0 0 

  1414.792 222.48 223.55 1414.792 222.48 223.55 0 0 0 

  1414.601 221.55 222.9 1414.601 221.55 222.9 0 0 0 

  1414.401 220.38 222.59 1414.401 220.38 222.59 0 0 0 

  1414.292 220.38 222.58 1414.292 220.38 222.58 0 0 0 

  1414.284 220.38 222.58 1414.284 220.38 222.58 0 0 0 

  1414.268     1414.268   (Existing Culvert @ Mayfield Rd) 

  1414.253 220.41 221.65 1414.253 220.41 221.65 0 0 0 

  1414.247 220.32 221.55 1414.247 220.32 221.55 0 0 0 

  1414.191 219.93 221.31 1414.191 219.93 221.31 0 0 0 

 

Table 3-3 above presents a comparison between the existing and proposed condition results of 

hydraulic analysis for the drainage features in and around the studied area (specifically HDF-3, 

HDF-8, Clarkway Trib A, and Gore Road Trib). 

HDF-3 experiences a realignment of drainage in two segments, specifically between HEC-RAS 

Station #1002 - #999 and HEC-RAS Station #994.82 - #987.5. Therefore, a comparison between 

the existing and proposed conditions is not applicable in these segments of the HDF-3 drainage 

feature. Instead, comparison focuses on segments where the alignment and channel geometry 

remain consistent across existing and proposed conditions. 

In the proposed condition, HDF-3 aligns with the existing channel in the northern (Station #999 - 

#996) and southern (Station #987.5 - #980) parts of the drainage feature. In the northern 

segment, the proposed condition shows a maximum water elevation increase of 4cm at HEC-

RAS Station #996.5 corresponding to regional flows. In the southern segment, the proposed 

condition indicates a maximum regulatory water level increase of 17cm at stations #986 and 

#985 due to a 7.29m³/s rise in uncontrolled regional peak flow compared to the existing 

condition (detailed comparison in Appendix B). Please note that this area includes an established 
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traditional pond and is designated as “Wetland E1” in both the existing and proposed conditions. 

Please refer to Appendix D, Figure 6, “Opportunities and Constraints Map” prepared by GEI for 

details. The proposed floodplain is situated within the valley and does not extend into the 

proposed development area. 

In the proposed scenario, the analysis of the HDF-8 drainage feature was specifically focused on 

the watercourse segment located south of the designated wetland compensation area (Wetland 

Compensation Area 3). The main drainage originating from the subject area has been redirected 

to a regional control pond (SWM Pond # 3), as detailed in Section 2-2. To adopt a conservative 

approach, the section of HDF-8 south of the proposed wetland compensation area was modeled 

using existing condition peak flows. As a result of this approach, no differences were noted in 

either water level or channel bed level within HDF-8. 

The Clarkway Tributary runs along the eastern boundary of the area in question. As part of the 

proposed changes, a culvert will be installed at the extension of George Bolton Pkwy to manage 

increased regional peak flow, which can reach up to 20.0m³/s. No alterations are planned for the 

channel bed of the watercourse. To improve the accuracy of water elevation estimates, additional 

HEC-RAS cross-sections have been established at HEC-RAS Station #1516.043 and #1515.899, 

specifically to monitor the Stormwater Management (SWM) pond located south of George 

Bolton Pkwy. 

According to the floodplain analysis under the proposed conditions, the maximum water 

elevation increase upstream of the culvert at HEC-RAS Station #1516.312 in the Clarkway 

Tributary is 59.0cm. The floodplain map indicates that the regulatory floodline is within the 

valley. The proposed development is situated outside this regulatory floodline. It has also been 

confirmed that the flood levels will not affect the existing or proposed SWM ponds in the 

vicinity of the area under consideration. 
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3.3 Water Level Impact on the Existing and Proposed SWM Ponds  

The planned Stormwater Management (SWM) ponds are configured to channel water towards 

natural drainage elements. Proposed SWM Ponds #1 and #3 will guide flows towards the 

Clarkway Tributary, while SWM Pond #2 is tailored to direct water towards HDF-3. Alongside 

these new SWM Ponds in the specified area, there are also two established SWM Ponds situated 

along the eastern boundary of the Clarkway Tributary. Detailed illustrations of both the proposed 

and existing SWM Ponds can be found in Appendix D of the Engineering Drawings. 

To assess the impact of water levels on the design of the proposed and existing SWM ponds, 

regional and 100-year water levels were compared with the permanent pool level and spillway 

levels of adjacent SWM ponds. The water level of the watercourse is primarily influenced by the 

HEC-RAS cross-section located near the outlet of the SWM pond. 

According to the comparison shown in the table below, the 100-year flow is lower than the 

permanent pool levels (PPL), and the regulatory flood level is lower than the emergency spillway 

level of each SWM Pond. Therefore, it can be concluded that the proposed flood line will not 

adversely affect the SWM ponds. Please refer to the Floodplain mappings (Appendix C) and 

Engineering Drawings included in the submission package for further details. 
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Table 3-4: SWM Pond Elevations and Floodplain Elevations Comparison. 
SWM Pond Information Watercourse Location Proposed Condition Water 

Course Flood Level (m) 
SWM Pond ID PPL Spillway 

Level 
Water Course Name HEC-RAS ID 100 Year Regional 

Proposed SWM 1 239.70 241.70 Clarkway Trib 1560.88 238.77 238.79 

Proposed SWM 2 240.5 242.0 HDF-3 992.97 239.60 239.43 

Proposed SWM 3 228.20 230.70 Clarkway Trib 1515.185 226.82 226.74 

Existing SWM 

Pond (#4+5) * 

230.5 234.25 Clarkway Trib 1516.043 230.48 230.56 

Existing SWM 

Pond (3) ** 

234.75 237.74 Clarkway 

Tributary***  

1430.348 234.97 234.92 

Engineered 

Channel_Reach 2*** 

63 234.73 234.49 

Note: * Existing SWM Pond (4+5) is located east of Clarkwy Tributary and South of George Bolton Parkway.  
     ** Existing SWM Pond (# 3) is located east of Clarkwy Tributary and North of the existing Engineered Channel (Reach 2). 
   *** Spillway is directed to Clarkway Tributary. Hence, the regional water level at (1430.348) compared with the spillway level of the pond. 
   *** The bottom outlet is directed to the Engineered channel. Hence, the 100 year water level at (63) compared with the permanent pool level. 

3.4 Hydraulic Analysis Results of the Proposed Road Crossing  
The hydraulic assessment of the proposed road crossing was conducted using HEC-RAS, 

focusing on post-development uncontrolled flows. The culvert planned for the Clarkway 

Tributary crossing was appropriately sized to accommodate regulatory flows. The road crossing 

design criteria outlined in Section 2.5.1 were applied in this analysis. The proposed culvert is a 

double Conspan culvert, each with dimensions of 3.66m in rise, 10.98m in span, and 65.0m in 

length. In the crossing area, the channel bed features a low-flow channel with a depth of 0.30m 

and side slopes of 3:1. Table 3-5 summarizes the results of the hydraulic modeling, indicating no 

flood overtopping over the road crossings since the regulatory water level is below the road top 

level. Notably, the high water level corresponding to the first upstream HEC-RAS cross-section 

of the culvert was reported for clarity. 
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Table 3-5 details the calculations used to determine the opening depth within the culvert and the 

clearance depths. The dryland opening depth, located below the culvert's obvert level and the top 

of the low-flow channel, provides access for animals during dry flow seasons. It was found to be 

3.36m. The freeboard depth, which is the space between the culvert's obvert and the high water 

level, exceeds 2.1m above high flood levels. The provided clearance of more than 1.0m meets 

the Ontario Ministry of Transportation (MTO) requirements. 

Table 3-5: Summary of Proposed Road Crossing Hydraulic Analysis Results 
Description Information Remarks 
Water Course Name Clarkway Tributary * Culvert U/S Obvert Elevation = Invert 

Elevation + Culvert depth (230.15+3.66 
= 233.81) 

** Depth above dryland is the depth 
available within the culvert to pass 
animals through during dry water 
conditions. It is measured above the low 
flow channel depth and below the obvert 
level of the culvert = Obvert level – Low 
flow channel depth – Invert elevation. 
(233.81 – 0.30 – 230.15 = 3.36m). 

*** Clearance is the height between the 
obvert level and the high-water level = 
Obvert level – High water level. (233.81 
– 231.68 = 2.13m). 

Road Name George Bolton Pkwy 
Culvert Type and Dimensions Double Conspan (Each 3.66m rise, 10.98m 

span, and 65.0m length) 
Proposed condition peak flows Regional 66.56m3/s and  

100year 60.09m3/s 
High Water Level Regional 231.68m and 100year 231.61m 
Culvert Elevation Upstream Invert = 230.15m 

Downstream Invert = 229.50m 
Upstream Obvert* = 233.81m 

Low flow channel depth (m) 0.30m 
Road Top Elevation (m) 235.60m 
Depth (m) Depth above dry land** =3.36 

Freeboard depth (Clearance)*** = 2.13 
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4.0 Cut and Fill Analysis 

4.1 Headwater Drainage Feature (HDF-3) 

As previously discussed in Section 2.2, significant drainage realignment was necessary for HDF-

3 due to the proposed grading in the area under consideration. The redesigned drainage 

alignment was intended to enhance channel conveyance and create adequate channel storage to 

offset the fill volume. 

Cut and fill analysis was performed using Civil 3D software, with water elevations derived from 

the HEC-RAS Model for volume calculations. The analysis considered existing condition flows 

from 2-year to regional storm events (refer to Appendix B for specific water elevations used). 

Detailed summaries of the cut and fill calculations, including tables and maps, are provided in 

Appendix C. 

The required fill volume was determined by cross-sections across the channel based on the 

existing floodplain map area (see Appendix C, Drawing # EFP-1 to EFP-3). Water elevations 

corresponding to each storm event were plotted on these cross-sections, and storage area 

calculations were conducted using the end area method. Similarly, the provided volume was 

estimated by generating cross-sections based on proposed floodplain mappings and plotting 

proposed condition water elevations (Appendix C, Drawing # FP-1 to FP-4). 

The total volume represents cumulative storage from the channel bed to the specified water 

elevation, while incremental volume denotes the difference in storage between successive storm 

events' flood levels. 

The cut and fill volume calculations confirm that the total provided storage volume exceeds the 

required total storage volumes for all storm events, as detailed in the summary table (Table 4-1). 
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Table 4-1: Cut and fill Volume Calculation Summary Table 

Incremental Volume Calculation Total Volume Calculation 

Return Period 
Required 
Storage  

(m3) 

Provided 
Storage  

(m3) 

Surplus   
(m3) 

Return 
Period 

Required  
Storage (m3) 

Provided 
Storage  

(m3) 

Surplus  
(m3) 

Less than 2 Year 1038 1336 298 2 Year 1038 1336 298 

2 Year - 5 Year 320 1238 918 5 Year 1358 2574 1216 

5 Year - 10 Year 707 3028 2320 10 Year 2065 5601 3536 

10 Year - 25 Year 391 1425 1034 25 Year 2457 7026 4570 

25 Year - 50 Year 248 785 536 50 Year 2705 7811 5106 

50 Year - 100 Year 264 691 427 100 Year 2969 8502 5534 

100 Year - Regional 3655 8104 4449 Regional 6624 16606 9983 

 

4.2 Headwater Drainage Feature (HDF-8) 

As detailed in earlier sections, the major flows previously directed to the HDF-8 catchment area 

are now proposed to be redirected to SWM Pond 3. This pond will manage quantity control for 

2-to-100 year storm events through unitary flows as specified by the TRCA Humber River 

subbasin 36 and will include regional control measures. Instead of discharging into HDF-8, 

SWM Pond 3 will discharge into the Clarkway Tributary. Consequently, the flow into the 

remaining part of HDF-8 will be reduced. It is important to note that the Clarkway Tributary and 

HDF-8 merge shortly after the Humber Station Villages Study area. 

As noted in Section 1.2, the final 900 meters of the drainage feature (north of the Mayfield Road 

crossing) are within a regulatory floodplain. Consequently, a detailed hydraulic analysis was 

performed for this section. Of the total 900 meters, only the initial 340 meters (between Node 

“A” and Node “B” as depicted in Figure 2) fall within the subject area. This segment of HDF-8 

is located between HEC-RAS Cross-Section #36 and #31, as shown in the Floodplain mapping 

(see Appendix C). 
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Under the proposed conditions, the top 340 meters of the drainage feature will be removed, as 

illustrated in Figure 5. To compensate for this change, a wetland compensation area (Wetland 

Compensation Area 3) will be created upstream of the remaining section of HDF-8. This area 

will be replenished with clean roof runoff from the proposed employment land. Given that the 

runoff area of the proposed employment land is smaller than the existing drainage area, and the 

peak flow will be roof-controlled, the system has been designed to match the existing flow 

volume with a release rate of 42 l/s/ha.  

Thus, the peak flow into the remaining part of HDF-8 will be lower than the current conditions, 

which will help reduce erosion. Additionally, Wetland Compensation Area 3 is designed to 

replace the floodplain volume lost from HDF-8. Its surface area will correspond to the floodplain 

area required for frequent storms (i.e., a 25mm storm), estimated to be approximately 3,300 m². 

The wetland compensation area will also accommodate the floodplain volume for regional 

storms, estimated at about 1,750 m³ based on HEC-RAS analysis for the HDF-8 floodplain 

between Cross-Section #36 and #31. For more details, refer to the calculation summary table 

below, with additional results in Appendix B and the floodplain map in Appendix C. 
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Table 4-2: Summary of Volume Calculation for the HDF-8 within the Subject Area 

River 
Stan. Profile 

Q Total Min Ch El W.S. Elev 
Flood Storage Volume 

(1000m3) 

Incremental Storage Volume 
Between Successive Storm 

Events (1000m3) 

(m3/s) (m) (m) 
Cumul
ative* 

Between Stan.  
#36 and #31** Profile 

Incremental 
Volume 

36 2-year 0.3 229.5 229.55 0.72       

36 5-year 0.51 229.5 229.57 1.11       

36 10-year 1.07 229.5 229.61 2.36       

36 25-year 1.33 229.5 229.63 3.52       

36 50-year 1.53 229.5 229.64 4.84       

36 100-year 1.73 229.5 229.65 6.67       

36 Regional 4.25 229.5 229.78 12.39       

                  

31 2-year 0.36 226.96 227.01 0.47 0.25 2-Yr 0.25 

31 5-year 0.61 226.96 227.03 0.75 0.36 2Yr - 5Yr 0.11 

31 10-year 1.29 226.96 227.06 1.75 0.61 5Yr -10Yr 0.25 

31 25-year 1.61 226.96 227.08 2.81 0.71 10Yr - 25Yr 0.1 

31 50-year 1.85 226.96 227.11 4.05 0.79 25Yr - 50Yr 0.08 

31 100-year 2.1 226.96 227.11 5.8 0.87 50Yr - 100Yr 0.08 

31 Regional 5.15 226.96 227.22 10.64 1.75 
100Yr - 

Regional 
0.88 

Note: * Total cumulative channel storage volume from the downstream end of the watercourse up to Stations #36 and #31. For 
detailed results, please refer to the HEC-RAS analysis in Appendix B. 
** Storage volume between Station #36 and #31. For example, channel storage volume corresponding to the regional flow = 
(Cumulative Volume @ Station #36(i.e.,12.39*1000) – (Volume @ Station # 31(i.e., 10.64*1000) = 1.75*1000m3). 



Humber Station Villages Floodplain Analysis Report (CEISMP Phase-II)  Project #:2021-5139 
Town of Caledon  August, 2024 
 
 

52 
 
 

5.0 Summary and Conclusion 

This report presents hydraulic modelling, calculated water surface elevations, and associated 

flood lines with the existing condition flows along the drainage features in the Humber Station 

Village area in the Town of Caledon. A comparison between existing and post-development 

conditions is also presented to assess the impact of the proposed development on the existing 

drainage system. The results of the analysis can be summarized as follows: 

 The Study Area falls under the jurisdiction of the TRCA and hydraulic modelling was 

performed using HEC-RAS software; 

 Regional storm (Hurricane Hazel) and 100-year storms (AES 6hr and AES 12hr 

distribution) events were simulated based on the current hydrological information and 

considered in the hydraulic modelling; 

 Peak flows adopted as shown in the TRCA-approved HEC-RAS Models. The peak flows 
were computed for 100 year and regional storm events were used to delineate flood lines; 

 In this study, the available detailed topographic field data and aerial topographic data 
(where the detailed survey was not available) were used to produce a high-resolution 
Triangulated Irregular Network (TIN) for generating digital terrain layers; 

 SCE Combined two TRCA-approved HEC-RAS approved models and created one 
combined SCE existing HEC-RAS Model. Since the Original TRCA Model was not 
georeferenced, in the process of georeferencing the original TRCA Model, there were 
some channel bed level variations from the original model. However, the overall water 
level result was reasonably defined; 

 Drainage features defined within the subject area are HDF-3, HDF-8, and Clarkway 

Tributary; 

 HDF-3 considers 1300m long drainage realignment in the proposed condition. The 

drainage realignment considered balanced cut and fill volume calculations and connected 

to the existing and proposed wetland features; 
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Adhyd Node
TRCA Future 

Model
SCE Modified 
Future Model

Post Dev Updated TP 
Future Model

Post Dev with 
Controlls

ratio=
SCE Modified Future 

Model/TRCA  Future Model

ratio=
Post Dev Updated TP Future 
Model/SCE Modified Future 

Model

ratio=
Post with 

Controlsl/SCE 
Modified Future 

Model
A B C E F I = B/C L = E / C N = F/C

100 857 76.14 76.41 85.95 75.95 1.00 1.12 0.99
100 1458 90.29 90.66 100.61 90.07 1.00 1.11 0.99
97.1 1012 107.49 107.87 115.69 107.18 1.00 1.07 0.99
97.1 1766 129.44 129.78 137.35 129.10 1.00 1.06 0.99
97.1 1545 132.27 132.69 140.53 131.79 1.00 1.06 0.99
94.8 1307 144.88 145.45 152.60 144.26 1.00 1.05 0.99
94.8 1100 147.20 147.84 154.92 146.52 1.00 1.05 0.99
100 846 40.85 40.29 36.39 37.01 0.99 0.90 0.92
99.2 1393 39.90 39.35 38.42 37.43 0.99 0.98 0.95
99.2 1461 51.03 50.66 54.37 50.96 0.99 1.07 1.01
97.1 1819 68.92 68.62 70.07 67.82 1.00 1.02 0.99
97.1 1962 77.72 77.48 78.71 76.82 1.00 1.02 0.99
97.1 1853 84.33 84.09 85.23 83.43 1.00 1.01 0.99
97.1 1696 84.31 84.04 85.49 83.38 1.00 1.02 0.99
97.1 1389 99.22 98.95 100.60 98.35 1.00 1.02 0.99
95.4 1690 99.29 99.04 100.41 98.28 1.00 1.01 0.99
95.4 1959 107.85 107.60 108.65 106.84 1.00 1.01 0.99
94.2 727 258.89 259.26 267.21 257.16 1.00 1.03 0.99
89.4 7589 245.52 245.94 254.40 243.76 1.00 1.03 0.99

Regional Flows (m3/s)

Tributary

Area 
Reduction 

Factor

Clarkway 
Tributary

Gore Road 
Tributary

Combined

Table: Regional Flows Comparison for the Purpose of Downstream Analysis
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From: Priyantha Hunukumbura
To: Debebe Yilak
Cc: Dilnesaw Chekol; Anthony Syhlonyk; Koryun Shahbikian
Subject: RE: Request for Hydraulic Model
Date: February 3, 2023 11:05:28 AM
Attachments: image001.png

image002.png
image003.png
image004.png
image005.png
image006.png
image007.png

Hi Debebe,
Please use the flowing flow values in the HEC-RAS model that you are going to create for the watercourse
shown below.
 

Flow at Flow Change
Location(m3/s)

Storm
Event

A B

Regional 6.45 4.21
100-Year 2.53 1.65
50-Year 2.22 1.45
25-Year 1.92 1.25
10-Year 1.52 0.99
5-Year 0.73 0.48
2-Year 0.42 0.28

 
If you need any further clarification, please let me know.
 
Thanks,



 
Priyantha Hunukumbura, Ph.D., P.Eng.
Technologist, Water Resources
Engineering Services | Development and Engineering Services

T: +1 647-426-4554
E: priyantha.hunukumbura@trca.ca
A: 101 Exchange Avenue, Vaughan, ON, L4K 5R6 | trca.ca

 
 
 

From: Debebe Yilak <dyilak@schaeffers.com> 
Sent: February 1, 2023 1:36 PM
To: Priyantha Hunukumbura <PRIYANTHA.HUNUKUMBURA@trca.ca>
Cc: Dilnesaw Chekol <Dilnesaw.Chekol@trca.ca>; Anthony Syhlonyk <Anthony.Syhlonyk@trca.ca>; Koryun
Shahbikian <kshahbikian@schaeffers.com>
Subject: RE: Request for Hydraulic Model
 
Hi Priyantha;
The model contains prorated flow for the regional storm for our interest catchment area. Could you please
share with us the estimated flows for the 2-year – 100 Year storm events as well?
 
Kind Regards;
 

 
 
 

From: Debebe Yilak 
Sent: January 30, 2023 1:34 PM
To: Priyantha Hunukumbura <PRIYANTHA.HUNUKUMBURA@trca.ca>
Cc: Dilnesaw Chekol <Dilnesaw.Chekol@trca.ca>; Anthony Syhlonyk <Anthony.Syhlonyk@trca.ca>; Koryun
Shahbikian <kshahbikian@schaeffers.com>
Subject: RE: Request for Hydraulic Model
 



Hello Priyantha;
 
Thank you very much for sharing the data and detailed information.
 
Kind Regards;
 

 
 
 

From: Priyantha Hunukumbura <PRIYANTHA.HUNUKUMBURA@trca.ca> 
Sent: January 30, 2023 12:10 PM
To: Debebe Yilak <dyilak@schaeffers.com>
Cc: Dilnesaw Chekol <Dilnesaw.Chekol@trca.ca>; Anthony Syhlonyk <Anthony.Syhlonyk@trca.ca>; Koryun
Shahbikian <kshahbikian@schaeffers.com>
Subject: RE: Request for Hydraulic Model
 
Hi Debebe,
Thanks for completing the online payment.
Please access the following link to download the requested data.
 
Healey_Coleraine_HumberStation_Mayfield(Debebe)
 
Please note the following.

1. Floodplain mapping sheets
Areas within the RED Circle shown below.
Please do not use the floodplain mapping sheet hum_171 and hum_172 for the area circled in RED
below. Instead, please use the floodplain information in the “For the realignment Area” folder for
the circled area in RED.
 



 
2. HEC-RAS modeling

Please do not use the WEST HUMBER HEC-RAS model for the Area circled in RED above (Channel
Realignment Area). I will provide the HEC-RAS model for the realignment area later.  
 

3. The regional Peak flow values and flow change locations for the tributary shown in the figure below.
Catchment area for the sub catchments SUB01 and SUB02 shown below are 83.467 ha and 47.274
ha respectively.

 
Peak flows at SUB01 and SUB02 were calculated using the approved Humber hydrology model and
with the MTO transposition equation.
TRCA typically apply downstream peak flows at the upstream location for floodplain mapping.
Therefore, please use the locations showing below as the flow change location in the HEC-RAS
model that you are planning to develop.
 



Flow change Locations Flow (CMS)
A 6.45
B 4.21

 
If you need any further clarification, please let me know.
 
Thanks,
 
 
Priyantha Hunukumbura, Ph.D., P.Eng.
Technologist, Water Resources
Engineering Services | Development and Engineering Services

T: +1 647-426-4554
E: priyantha.hunukumbura@trca.ca
A: 101 Exchange Avenue, Vaughan, ON, L4K 5R6 | trca.ca

 
 
 
 

From: Debebe Yilak <dyilak@schaeffers.com> 
Sent: January 27, 2023 9:19 AM
To: Priyantha Hunukumbura <PRIYANTHA.HUNUKUMBURA@trca.ca>
Cc: Koryun Shahbikian <kshahbikian@schaeffers.com>; Dilnesaw Chekol <Dilnesaw.Chekol@trca.ca>
Subject: RE: Request for Hydraulic Model
 



Hi Priyantha;
 
We have paid the payment. Please find the attached receipt.
 
Let me know if you need more information;
 
Kind Regards;
 
 

 
 
 

From: Debebe Yilak 
Sent: January 20, 2023 10:43 AM
To: Priyantha Hunukumbura <PRIYANTHA.HUNUKUMBURA@trca.ca>
Cc: Koryun Shahbikian <kshahbikian@schaeffers.com>; Dilnesaw Chekol <Dilnesaw.Chekol@trca.ca>
Subject: RE: Request for Hydraulic Model
 
Hi Priyantha;
 
Thank you for sharing the data-sharing agreement. Please find the signed data-sharing agreement.
 
Let me know if you need more information;
 
Kind Regards;
 

 
 



 

From: Priyantha Hunukumbura <PRIYANTHA.HUNUKUMBURA@trca.ca> 
Sent: January 20, 2023 9:42 AM
To: Debebe Yilak <dyilak@schaeffers.com>
Cc: Koryun Shahbikian <kshahbikian@schaeffers.com>; Dilnesaw Chekol <Dilnesaw.Chekol@trca.ca>
Subject: RE: Request for Hydraulic Model
 
Hi Debebe,
My apologies for not attaching the data sharing agreement in the previous email. If the data is for the same
project, one data sharing agreement is fine. Please include everything in the attached data sharing
agreement.
If you need any other clarification, please let me know.
 
Thanks,
 
 
Priyantha Hunukumbura, Ph.D., P.Eng.
Technologist, Water Resources
Engineering Services | Development and Engineering Services

T: +1 647-426-4554
E: priyantha.hunukumbura@trca.ca
A: 101 Exchange Avenue, Vaughan, ON, L4K 5R6 | trca.ca

 
 
 

From: Debebe Yilak <dyilak@schaeffers.com> 
Sent: January 20, 2023 9:38 AM
To: Priyantha Hunukumbura <PRIYANTHA.HUNUKUMBURA@trca.ca>
Cc: Koryun Shahbikian <kshahbikian@schaeffers.com>; Dilnesaw Chekol <Dilnesaw.Chekol@trca.ca>
Subject: RE: Request for Hydraulic Model
 
Hi Priyantha;
Thank you for the detailed email. I think the data-sharing agreement is missing. Could you please attach it?
Regarding the eastern portion of the model, it belongs to the same project as the western portion but we
are planning to use it for a different level of study. Hence,  I think both parts of the model can be done with
one data-sharing agreement. It could be easy for us if we could get both in one model. I am not sure how
long would it take to you to combine both models in one and share it with us.
 
Please let me know if you need more information;
 
Kind Regards;
 



 
 
 

From: Priyantha Hunukumbura <PRIYANTHA.HUNUKUMBURA@trca.ca> 
Sent: January 19, 2023 6:59 PM
To: Debebe Yilak <dyilak@schaeffers.com>
Cc: Koryun Shahbikian <kshahbikian@schaeffers.com>; Dilnesaw Chekol <Dilnesaw.Chekol@trca.ca>
Subject: RE: Request for Hydraulic Model
 
Hi Debebe,
Herewith I attached the TRCA’s data sharing agreement. Can you please send me back the signed data
sharing agreement.
As Discussed, I am preparing the floodplain mapping sheet “hum_145” in CAD format, corresponding
engineered HEC-RAS model and the regional peak flow data to be used in developing the HEC-RASA model
for the watercourse circled in RED below.
 

 
 
I will prepare the data you requested for the eastern watercourse located close to Coleraine Dr. My
understanding is that this data is for another project. If so, please send me a separate data sharing
agreement.



 
If you need any clarification, please let me know.
 
Thanks,
 
 
Priyantha Hunukumbura, Ph.D., P.Eng.
Technologist, Water Resources
Engineering Services | Development and Engineering Services

T: +1 647-426-4554
E: priyantha.hunukumbura@trca.ca
A: 101 Exchange Avenue, Vaughan, ON, L4K 5R6 | trca.ca

 
 
 

From: Debebe Yilak <dyilak@schaeffers.com> 
Sent: January 17, 2023 12:03 PM
To: Priyantha Hunukumbura <PRIYANTHA.HUNUKUMBURA@trca.ca>
Cc: Koryun Shahbikian <kshahbikian@schaeffers.com>; Dilnesaw Chekol <Dilnesaw.Chekol@trca.ca>
Subject: RE: Request for Hydraulic Model
 
Hi Priyantha;
Hope you are doing well. This is to follow up on our previous request for a hydraulic model for a subject
area located in the attached map.
 
Let me know if you need more information.
 
Kind Regards;
 
 

 
 
 



From: Dilnesaw Chekol <Dilnesaw.Chekol@trca.ca> 
Sent: January 5, 2023 1:25 PM
To: Priyantha Hunukumbura <PRIYANTHA.HUNUKUMBURA@trca.ca>; Debebe Yilak
<dyilak@schaeffers.com>
Cc: Koryun Shahbikian <kshahbikian@schaeffers.com>
Subject: FW: Request for Hydraulic Model
 
 
Hi Debebe and Koryun
 
Happy New Year to all of you!
 
Priyantha will take care of your requests.
 
Regards,
 
 
Dilnesaw Chekol, Ph.D, P.Eng
Senior Engineer, Water Resources
Engineering Services | Development and Engineering Services

T: (437) 880-1979 
C: (416) 624-7683
E: dilnesaw.chekol@trca.ca
A: 101 Exchange Avenue, Vaughan, ON, L4K 5R6 | trca.ca

 

From: Debebe Yilak <dyilak@schaeffers.com> 
Sent: Thursday, January 5, 2023 1:15 PM
To: Alwish Gnanaraj <Alwish.Gnanaraj@trca.ca>
Cc: Koryun Shahbikian <kshahbikian@schaeffers.com>; Dilnesaw Chekol <Dilnesaw.Chekol@trca.ca>
Subject: Request for Hydraulic Model
 
Hi Alwish and Dilnesaw .. Happy New Year!!
 
We are working floodplain analysis for a project described in the attached location map. The site is
bounded by:

•         Healey Rd to the North
•         Coleraine Dr to the east
•         Humber Station Rd to the west, and
•         Mayfield Rd to the south.

 
Could you please check the availability of the latest TRCA-approved hydraulic model and share the data-
sharing agreement?
 



Kind Regards;
 
 

 



 

  
 

MEETING MINUTES – HUMBER STATION FLOODPLAIN HYDROLOGY 
  

Prepared By: DY 

Meeting Date: June 27, 2024 

Meeting Time: 11:30-12:00AM 

Meeting Purpose: Discuss with TRCA about the Humber Station Hydrology Data for 

Floodplain Analysis. 

Project No: 2021-5139 

  
 

A. PARTICIPANTS: 

 Dilnesaw Chekol (TRCA) 

 Anthony Syhlonyk (TRCA) 

 Jody Scott (TRCA) 

 Debebe Yilak (SCE) 

 Ishraque Chandan (SCE) 

 

B. MEETING PURPOSE: 

1. Discuss the source of the hydrology information TRCA used to compute peakflows for 

Humber Station Watercourse Floodplain Modelling. 

2. Methodology of utilizing TRCA provided drainage area and SCE revised drainage area 

based on detailed topographic information. 

 
 
6 Ronrose Drive 
Concord, Ontario L4K 4R3 
Tel: (905) 738-6100 
Fax: (905) 738-6875 
E-Mail: general@schaeffers.com 
T.O. Line: (416) 213-5590 
 



 

2 
 

3. Is it required to revise Phase 1 Floodplain report due to using the SCE revised drainage 

area based on detailed topographic information for the existing condition  

 

C. COMMENTS: 

Went through the background documents. The 2015 and 2018 TRCA Humber River Hydrology 

Model checked.  

Comment 1: 

Confirmed that TRCA used the 2018 VO Model.  

Under the 2018 Humber River VO Model; 

a. For the 2year and 5year peak flows, we have to adopt scenario “2015 Existing Condition 

– 2-5yr-with Ponds” 

b. For the 10 – 100 year, we have to use the the scenario “2015 Existing Conditions -10-

500yr-With Ponds” 

 

Comment 2: 

Go with the revised drainage area. 

 

Comment 3: 

Given the impact of the floodplain using the TRCA areas vs the SCE revised Areas are minimal, 

it was agreed there is no need to revise the Phase 1 Floodplain report. Prepare existing condion 

and proposed condition floodplain map in the Phase 2 submission and mention this discussion 

minute in the submission for better understandings of the differences between the Phase 1 and 

Phase Existing condition Floodplain Maps. 
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HYDRAULIC ANALYSIS RESULTS 

 



 

 

 

APPENDIX B-1 

 

TRCA – ORIGINAL MODEL RESULTS 

(EAST TRIBUTARIES) 



  

HEC-RAS  Plan: Plan 01  Locations: User Defined     Profile: REGIONAL
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Vel Left Vel Right Vel Total Volume

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  (m/s) (m/s) (m/s) (1000 m3)
West Humber Reach 9_2 13843   REGIONAL 24.21 247.70 248.60 248.44 248.66 0.021089 2.53 24.19 60.90 0.91 0.99 0.95 1.00 72.42
West Humber Reach 9_2 13667   REGIONAL 24.21 244.70 246.36 246.41 0.007793 2.42 31.68 59.01 0.62 0.69 0.77 0.76 67.19
West Humber Reach 9_2 13448   REGIONAL 24.21 242.70 244.15 243.97 244.27 0.019683 3.47 19.64 36.28 0.96 1.21 1.04 1.23 62.56
West Humber Reach 9_2 13318   REGIONAL 24.21 241.50 244.06 243.65 244.06 0.000277 0.62 122.35 142.27 0.13 0.20 0.18 0.20 51.84
West Humber Reach 9_2 13302   Culvert
West Humber Reach 9_2 13285   REGIONAL 24.21 241.47 242.72 242.68 242.86 0.020351 3.22 21.10 48.21 0.94 1.01 0.99 1.15 51.40
West Humber Reach 9_2 13207   REGIONAL 24.21 240.70 241.83 241.86 0.007607 1.81 36.19 77.56 0.57 0.64 0.67 0.67 49.04
West Humber Reach 9_2 12805   REGIONAL 24.21 238.70 240.19 240.21 0.003280 1.45 51.80 104.07 0.40 0.49 0.39 0.47 34.00
West Humber Reach 9_2 12487   REGIONAL 24.21 237.70 238.82 238.51 238.84 0.005517 1.52 46.31 112.42 0.49 0.51 0.51 0.52 17.77
West Humber Reach 9_2 12315   REGIONAL 24.21 236.78 237.38 237.38 237.53 0.009797 1.87 23.34 107.35 0.81 0.43 0.34 1.04 11.38
West Humber Reach 9_2 12132   REGIONAL 24.21 235.14 235.98 235.80 236.10 0.004605 1.59 19.12 35.16 0.59 0.41 0.36 1.27 7.67
West Humber Reach 9_2 11990   REGIONAL 24.21 234.13 235.19 235.35 0.005963 2.14 21.69 41.86 0.70 0.52 0.55 1.12 4.74
West Humber Clarkway Trib 2 11848   REGIONAL 52.86 233.41 234.52 234.64 0.005098 2.05 50.67 71.14 0.65 0.73 0.60 1.04 84.84
West Humber Clarkway Trib 2 11732   REGIONAL 52.86 231.93 233.33 233.33 233.70 0.016301 4.04 30.24 39.46 1.16 1.36 0.93 1.75 80.48
West Humber Clarkway Trib 2 11577   REGIONAL 52.86 230.53 232.35 231.53 232.37 0.000989 1.29 116.09 109.05 0.31 0.39 0.41 0.46 71.05
West Humber Clarkway Trib 2 11559   REGIONAL 52.86 230.37 232.12 232.32 0.005693 3.01 42.42 41.18 0.74 0.84 0.98 1.25 69.63
West Humber Clarkway Trib 2 11455   REGIONAL 54.06 230.03 231.33 231.55 0.010099 3.05 39.46 50.59 0.93 0.98 1.04 1.37 65.43
West Humber Clarkway Trib 2 11313   REGIONAL 54.06 228.92 230.36 230.55 0.005976 2.54 53.47 104.55 0.72 0.48 0.72 1.01 59.61
West Humber Clarkway Trib 2 11133   REGIONAL 54.06 228.45 229.78 229.88 0.002369 1.61 54.09 64.54 0.46 0.54 0.32 1.00 49.83
West Humber Clarkway Trib 2 10878   REGIONAL 54.06 227.70 229.02 229.05 0.004660 1.95 71.55 89.74 0.57 0.77 0.67 0.76 34.14
West Humber Clarkway Trib 2 10743   REGIONAL 54.06 225.70 227.91 228.07 0.008448 3.80 43.79 45.03 0.84 1.13 1.06 1.23 25.03
West Humber Clarkway Trib 2 10673   REGIONAL 54.06 225.70 227.65 227.69 0.003516 2.24 65.29 58.79 0.53 0.81 0.77 0.83 21.45
West Humber Clarkway Trib 2 10565   REGIONAL 65.98 225.70 227.23 227.27 0.003871 1.98 76.39 67.70 0.53 0.85 0.65 0.86 13.43
West Humber Clarkway Trib 2 10515   REGIONAL 65.98 224.80 227.02 227.09 0.004149 2.87 74.74 71.63 0.63 0.88 0.76 0.88 9.99
West Humber Clarkway Trib 2 10392   REGIONAL 65.98 224.70 226.64 226.01 226.67 0.002849 2.01 92.43 87.48 0.48 0.69 0.68 0.71
North Channel 9b 1069    REGIONAL 24.36 237.70 239.80 238.61 239.80 0.000310 0.57 108.04 107.65 0.13 0.20 0.24 0.23 30.86
North Channel 9b 1005    REGIONAL 24.36 236.65 239.24 238.39 239.63 0.002634 2.77 8.81 86.42 0.55 2.77 23.02
North Channel 9b 0980    Culvert
North Channel 9b 975     REGIONAL 24.36 236.60 238.59 238.34 239.25 0.003264 3.60 6.77 3.40 0.81 3.60 22.88
North Channel 9b 970     REGIONAL 24.36 235.58 238.85 237.32 239.14 0.001737 2.39 10.20 0.42 2.39 22.88
North Channel 9b 850     REGIONAL 24.36 235.57 238.75 237.46 239.12 0.002419 2.71 9.00 0.48 2.71 22.82
North Channel 9b 825     REGIONAL 24.36 235.55 238.73 237.44 239.11 0.002420 2.71 9.00 0.48 2.71 22.77
North Channel 9b 750     Culvert
North Channel 9b 700     REGIONAL 24.36 234.56 236.44 236.44 237.39 0.009773 4.31 5.65 26.83 1.00 4.31 20.67
North Channel 9b 690     REGIONAL 25.34 234.56 236.41 235.65 236.47 0.001686 1.63 33.80 27.09 0.40 0.57 0.57 0.75 20.45
North Channel 9b 650     REGIONAL 25.34 234.46 236.28 236.35 0.001787 1.67 33.12 26.93 0.41 0.58 0.58 0.77 18.08
North Channel 9b 550     REGIONAL 25.34 234.29 236.10 236.17 0.001838 1.68 32.80 26.86 0.42 0.58 0.58 0.77 14.79
North Channel 9b 450     REGIONAL 25.34 234.12 235.91 235.98 0.001925 1.71 32.26 26.74 0.42 0.59 0.59 0.79 11.54
North Channel 9b 400     REGIONAL 25.34 233.99 235.76 235.83 0.002018 1.73 31.74 26.62 0.43 0.60 0.60 0.80 9.14
North Channel 9b 350     REGIONAL 25.34 233.86 235.60 235.67 0.002197 1.78 30.80 26.41 0.45 0.62 0.62 0.82 6.75
North Channel 9b 300     REGIONAL 25.34 233.78 235.47 235.55 0.002435 1.84 29.71 26.16 0.47 0.64 0.64 0.85 5.24
North Channel 9b 250     REGIONAL 25.34 233.69 235.34 235.42 0.002745 1.92 28.49 25.88 0.50 0.66 0.66 0.89 3.78
North Channel 9b 200     REGIONAL 25.34 233.61 235.16 235.27 0.003528 2.08 26.10 25.32 0.56 0.72 0.72 0.97 2.42
North Channel 9b 150     REGIONAL 25.34 233.52 234.69 234.61 234.95 0.012695 3.19 16.72 22.99 1.01 1.08 1.08 1.52 1.35



 

 

APPENDIX B-2 

 

TRCA – ORIGINAL MODEL RESULTS 

(WEST TRIBUTARIES) 



  

HEC-RAS  Plan: Default Scenario  Locations: User Defined     Profile: Regional
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Gore Road Trib Reach2 1450.572 41.08-05        Regional 10.74 237.54 238.48 238.48 238.73 0.015495 2.22 4.87 10.47 1.00
Gore Road Trib Reach2 1450.428 41.08-04        Regional 10.74 235.83 236.82 236.82 236.99 0.007948 2.02 9.50 33.15 0.76
Gore Road Trib Reach2 1450.284 41.08-03        Regional 10.74 234.78 235.41 235.45 0.006546 1.22 16.76 48.69 0.50
Gore Road Trib Reach2 1450.168 41.08-02        Regional 10.74 233.73 234.36 234.36 234.49 0.010563 1.99 12.38 47.31 0.85
Gore Road Trib Reach2 1450.000 41.08-01        Regional 10.74 233.28 234.14 234.14 0.000246 0.38 64.96 98.45 0.14
Gore Road Trib Reach1 1416.798 41.07-06        Regional 31.51 232.98 233.91 233.95 0.007724 0.96 35.37 56.49 0.33
Gore Road Trib Reach1 1416.721 41.07-05        Regional 31.51 232.59 233.49 233.52 0.004238 0.74 43.05 51.62 0.25
Gore Road Trib Reach1 1416.598 41.07-04        Regional 31.51 231.99 232.88 232.93 0.005703 1.93 43.82 74.13 0.67
Gore Road Trib Reach1 1416.398 41.07-03        Regional 31.51 230.73 231.81 231.85 0.005109 0.90 38.26 56.28 0.29
Gore Road Trib Reach1 1416.261 41.07-02        Regional 31.51 229.56 230.78 230.91 0.009631 2.47 32.94 68.95 0.85
Gore Road Trib Reach1 1416.193 41.07-01        Regional 31.51 229.05 230.30 230.33 0.006801 1.09 44.84 90.19 0.33
Gore Road Trib Reach1 1416.041 41.06-16        Regional 40.85 228.39 229.49 229.60 0.003878 1.69 39.64 62.06 0.56
Gore Road Trib Reach1 1415.982 41.06-15        Regional 40.85 228.33 229.02 229.12 0.024935 1.48 29.85 66.74 0.59
Gore Road Trib Reach1 1415.904 41.06-14        Regional 40.85 227.40 228.58 228.64 0.002642 1.44 41.99 67.10 0.46
Gore Road Trib Reach1 1415.793 41.06-13        Regional 40.85 226.47 228.11 227.87 228.23 0.005317 2.23 42.04 61.60 0.66
Gore Road Trib Reach1 1415.720 41.06-12        Regional 40.85 226.47 227.79 227.87 0.004384 2.07 52.93 78.81 0.61
Gore Road Trib Reach1 1415.590 41.06-11        Regional 40.85 225.93 227.27 227.29 0.004121 0.88 65.42 99.36 0.26
Gore Road Trib Reach1 1415.515 41.06-10        Regional 40.85 225.78 226.71 226.84 0.008798 2.30 39.09 72.86 0.82
Gore Road Trib Reach1 1415.353 41.06-09        Regional 40.85 225.06 226.08 226.10 0.002606 0.58 71.17 111.60 0.20
Gore Road Trib Reach1 1415.201 41.06-08        Regional 40.85 224.34 225.48 225.53 0.005014 2.02 51.73 73.34 0.64
Gore Road Trib Reach1 1415.055 41.06-07        Regional 40.85 223.77 224.66 224.69 0.006808 0.93 54.69 101.84 0.32
Gore Road Trib Reach1 1414.792 41.06-06        Regional 40.85 222.48 223.55 223.58 0.006198 0.93 54.10 81.22 0.31
Gore Road Trib Reach1 1414.601 41.06-05        Regional 40.85 221.55 222.90 222.98 0.002258 1.57 51.08 61.50 0.45
Gore Road Trib Reach1 1414.401 41.06-04        Regional 40.85 220.38 222.59 222.66 0.001237 1.47 61.46 74.84 0.35
Gore Road Trib Reach1 1414.292 41.06-03        Regional 40.85 220.38 222.58 221.46 222.59 0.000225 0.69 151.21 123.11 0.15
Gore Road Trib Reach1 1414.284 41.06-02        Regional 40.85 220.38 222.58 221.65 222.59 0.000208 0.67 151.62 132.40 0.15
Gore Road Trib Reach1 1414.268 x-124 (41.06-01) Culvert
Gore Road Trib Reach1 1414.253 41.05-13        Regional 39.90 220.41 221.65 221.65 222.10 0.011501 3.21 16.47 88.84 0.98
Gore Road Trib Reach1 1414.247 41.05-12        Regional 39.90 220.32 221.55 221.57 0.002518 0.62 75.54 98.29 0.20
Gore Road Trib Reach1 1414.191 41.05-11        Regional 39.90 219.93 221.31 221.42 0.005758 2.43 44.54 65.48 0.71
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HEC-RAS  Plan: SCE Existing July 2024  Locations: User Defined 

River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

HDF-3 1 1002    2-year 0.27 242.78 242.93 242.95 0.005220 0.60 0.58 7.24 0.54

HDF-3 1 1002    5-year 0.47 242.78 242.97 242.99 0.005763 0.75 0.87 8.70 0.60

HDF-3 1 1002    10-year 0.98 242.78 243.03 243.07 0.006491 0.99 1.53 11.54 0.67

HDF-3 1 1002    25-year 1.24 242.78 243.06 243.10 0.006630 1.08 1.83 12.50 0.69

HDF-3 1 1002    50-year 1.43 242.78 243.08 243.12 0.006690 1.13 2.05 13.12 0.70

HDF-3 1 1002    100-year 1.63 242.78 243.09 243.14 0.006768 1.18 2.26 13.71 0.71

HDF-3 1 1002    Regional 4.16 242.78 243.23 243.32 0.007611 1.64 4.60 19.19 0.80

HDF-3 1 1001    2-year 0.27 242.72 242.88 242.83 242.89 0.003248 0.43 0.69 8.52 0.42

HDF-3 1 1001    5-year 0.47 242.72 242.91 242.86 242.93 0.003550 0.54 1.02 10.33 0.46

HDF-3 1 1001    10-year 0.98 242.72 242.97 242.91 243.00 0.004335 0.74 1.69 13.37 0.53

HDF-3 1 1001    25-year 1.24 242.72 242.99 242.94 243.02 0.004509 0.82 2.02 14.65 0.56

HDF-3 1 1001    50-year 1.43 242.72 243.01 242.95 243.04 0.004368 0.85 2.30 15.65 0.55

HDF-3 1 1001    100-year 1.63 242.72 243.03 242.97 243.06 0.004493 0.90 2.53 16.48 0.57

HDF-3 1 1001    Regional 4.16 242.72 243.16 243.10 243.22 0.004954 1.25 5.30 23.71 0.64

HDF-3 1 1000    2-year 0.27 242.49 242.59 242.59 242.62 0.027135 0.81 0.34 6.54 1.09

HDF-3 1 1000    5-year 0.47 242.49 242.62 242.62 242.66 0.022528 0.93 0.54 7.94 1.05

HDF-3 1 1000    10-year 0.98 242.49 242.67 242.67 242.73 0.015221 1.07 1.05 10.68 0.94

HDF-3 1 1000    25-year 1.24 242.49 242.69 242.69 242.76 0.014311 1.15 1.29 11.72 0.93

HDF-3 1 1000    50-year 1.43 242.49 242.71 242.71 242.77 0.014146 1.21 1.44 12.33 0.94

HDF-3 1 1000    100-year 1.63 242.49 242.72 242.72 242.79 0.013424 1.24 1.63 13.04 0.93

HDF-3 1 1000    Regional 4.16 242.49 242.85 242.85 242.96 0.011025 1.61 3.76 20.00 0.92

HDF-3 1 999     2-year 0.27 241.92 242.06 242.01 242.07 0.001744 0.33 0.99 12.77 0.31

HDF-3 1 999     5-year 0.47 241.92 242.09 242.03 242.10 0.002175 0.43 1.41 15.21 0.36

HDF-3 1 999     10-year 0.98 241.92 242.15 242.08 242.17 0.002351 0.56 2.50 20.25 0.40

HDF-3 1 999     25-year 1.24 241.92 242.17 242.11 242.19 0.002761 0.64 2.84 21.54 0.43

HDF-3 1 999     50-year 1.43 241.92 242.19 242.11 242.21 0.002521 0.65 3.32 23.30 0.42

HDF-3 1 999     100-year 1.63 241.92 242.21 242.23 0.002491 0.68 3.71 24.70 0.42

HDF-3 1 999     Regional 4.16 241.92 242.34 242.37 0.002923 0.96 7.55 35.21 0.49

HDF-3 1 998     2-year 0.27 241.84 241.88 241.88 241.90 0.026524 0.68 0.45 11.84 1.03

HDF-3 1 998     5-year 0.47 241.84 241.91 241.91 241.93 0.017293 0.74 0.76 13.37 0.90

HDF-3 1 998     10-year 0.98 241.84 241.94 241.94 241.98 0.018326 0.99 1.24 15.59 0.99

HDF-3 1 998     25-year 1.24 241.84 241.97 241.97 242.01 0.012757 0.96 1.68 17.36 0.85

HDF-3 1 998     50-year 1.43 241.84 241.96 241.96 242.02 0.017654 1.12 1.66 17.27 1.00

HDF-3 1 998     100-year 1.63 241.84 241.97 241.97 242.03 0.019178 1.21 1.77 17.65 1.05

HDF-3 1 998     Regional 4.16 241.84 242.08 242.08 242.16 0.013281 1.49 4.08 24.72 0.97

HDF-3 1 997     2-year 0.27 240.98 241.24 241.25 0.001312 0.39 0.78 5.57 0.29

HDF-3 1 997     5-year 0.47 240.98 241.30 241.31 0.001391 0.48 1.16 6.78 0.31

HDF-3 1 997     10-year 0.98 240.98 241.39 241.42 0.001793 0.68 1.87 8.51 0.37

HDF-3 1 997     25-year 1.24 240.98 241.43 241.46 0.001868 0.75 2.22 9.34 0.39

HDF-3 1 997     50-year 1.43 240.98 241.46 241.48 0.001993 0.80 2.43 9.78 0.41

HDF-3 1 997     100-year 1.63 240.98 241.48 241.51 0.002076 0.85 2.66 10.25 0.42

HDF-3 1 997     Regional 4.16 240.98 241.67 241.73 0.003004 1.31 4.95 13.87 0.54

HDF-3 1 996.5   2-year 0.27 240.96 241.10 241.12 0.009042 0.62 0.45 6.37 0.67

HDF-3 1 996.5   5-year 0.47 240.96 241.12 241.12 241.16 0.011039 0.82 0.63 7.47 0.78

HDF-3 1 996.5   10-year 0.98 240.96 241.18 241.17 241.23 0.011138 1.07 1.12 10.04 0.83

HDF-3 1 996.5   25-year 1.24 240.96 241.20 241.19 241.26 0.012170 1.20 1.30 10.81 0.89

HDF-3 1 996.5   50-year 1.43 240.96 241.21 241.21 241.28 0.012533 1.27 1.45 11.39 0.91

HDF-3 1 996.5   100-year 1.63 240.96 241.23 241.23 241.30 0.012132 1.32 1.63 12.16 0.91

HDF-3 1 996.5   Regional 4.16 240.96 241.37 241.37 241.48 0.010458 1.71 3.79 18.76 0.92

HDF-3 1 996     2-year 0.27 240.55 240.71 240.72 0.005916 0.48 0.56 6.98 0.54

HDF-3 1 996     5-year 0.47 240.55 240.75 240.76 0.004974 0.52 0.90 8.68 0.51

HDF-3 1 996     10-year 0.98 240.55 240.81 240.83 0.004981 0.66 1.54 12.29 0.55

HDF-3 1 996     25-year 1.24 240.55 240.83 240.86 0.004920 0.72 1.83 13.92 0.56

HDF-3 1 996     50-year 1.43 240.55 240.85 240.88 0.004632 0.74 2.09 15.17 0.55

HDF-3 1 996     100-year 1.63 240.55 240.86 240.89 0.004694 0.78 2.30 16.18 0.56

HDF-3 1 996     Regional 4.16 240.55 240.99 241.05 0.004864 1.11 4.95 25.47 0.62

HDF-3 1 995     2-year 0.27 240.22 240.36 240.37 0.003098 0.41 0.72 9.23 0.41

HDF-3 1 995     5-year 0.47 240.22 240.40 240.41 0.003560 0.52 1.05 11.15 0.45

HDF-3 1 995     10-year 0.98 240.22 240.46 240.48 0.003546 0.68 1.89 15.00 0.48

HDF-3 1 995     25-year 1.24 240.22 240.49 240.51 0.003316 0.72 2.36 16.80 0.48

HDF-3 1 995     50-year 1.43 240.22 240.50 240.53 0.003486 0.77 2.60 17.63 0.50

HDF-3 1 995     100-year 1.63 240.22 240.52 240.55 0.003497 0.80 2.89 18.61 0.50

HDF-3 1 995     Regional 4.16 240.22 240.68 240.72 0.002946 1.02 6.77 28.46 0.50

HDF-3 1 994     2-year 0.27 239.74 239.84 239.82 239.85 0.007647 0.59 0.53 7.44 0.62

HDF-3 1 994     5-year 0.47 239.74 239.88 239.90 0.006195 0.67 0.86 8.68 0.60

HDF-3 1 994     10-year 0.98 239.74 239.94 239.90 239.97 0.006481 0.89 1.45 10.63 0.65

HDF-3 1 994     25-year 1.24 239.74 239.96 239.92 240.00 0.006501 0.97 1.73 11.41 0.67

HDF-3 1 994     50-year 1.43 239.74 239.98 240.02 0.006323 1.01 1.95 11.99 0.67

HDF-3 1 994     100-year 1.63 239.74 240.00 240.05 0.006245 1.06 2.16 12.56 0.67

HDF-3 1 994     Regional 4.16 239.74 240.13 240.09 240.22 0.007712 1.56 4.17 17.39 0.80

HDF-3 1 993     2-year 0.27 238.99 239.03 239.01 239.04 0.003088 0.21 1.84 46.93 0.34

HDF-3 1 993     5-year 0.47 238.99 239.05 239.05 0.003763 0.28 2.44 48.09 0.40

HDF-3 1 993     10-year 0.98 238.99 239.07 239.08 0.003937 0.39 3.82 50.77 0.44

HDF-3 1 993     25-year 1.24 238.99 239.09 239.09 0.004090 0.43 4.38 51.61 0.46

HDF-3 1 993     50-year 1.43 238.99 239.09 239.10 0.004315 0.46 4.72 52.33 0.47

HDF-3 1 993     100-year 1.63 238.99 239.10 239.11 0.004559 0.49 5.05 52.93 0.49

HDF-3 1 993     Regional 4.16 238.99 239.18 239.19 0.004447 0.71 9.42 60.64 0.53

HDF-3 1 992     2-year 0.27 238.18 238.22 238.23 0.014291 0.46 0.78 23.99 0.74

HDF-3 1 992     5-year 0.47 238.18 238.24 238.23 238.25 0.009726 0.50 1.29 25.87 0.66

HDF-3 1 992     10-year 0.98 238.18 238.27 238.29 0.008707 0.63 2.17 28.04 0.67

HDF-3 1 992     25-year 1.24 238.18 238.29 238.30 0.008018 0.67 2.60 28.81 0.66

HDF-3 1 992     50-year 1.43 238.18 238.30 238.32 0.007604 0.70 2.91 29.36 0.65

HDF-3 1 992     100-year 1.63 238.18 238.31 238.33 0.007021 0.71 3.26 30.03 0.63

HDF-3 1 992     Regional 4.16 238.18 238.40 238.44 0.006448 0.99 6.36 36.02 0.67

HDF-3 1 991     2-year 0.37 237.10 237.29 237.30 0.004606 0.42 0.89 11.77 0.47



HEC-RAS  Plan: SCE Existing July 2024  Locations: User Defined  (Continued)

River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

HDF-3 1 991     5-year 0.64 237.10 237.31 237.33 0.005361 0.55 1.21 13.14 0.54

HDF-3 1 991     10-year 1.34 237.10 237.37 237.33 237.40 0.005476 0.73 2.03 16.42 0.58

HDF-3 1 991     25-year 1.70 237.10 237.39 237.34 237.42 0.005529 0.80 2.42 17.83 0.60

HDF-3 1 991     50-year 1.96 237.10 237.41 237.36 237.44 0.005682 0.85 2.67 18.71 0.61

HDF-3 1 991     100-year 2.23 237.10 237.42 237.37 237.46 0.005860 0.90 2.91 19.55 0.63

HDF-3 1 991     Regional 5.69 237.10 237.56 237.62 0.005600 1.24 6.32 29.29 0.67

HDF-3 1 990     2-year 0.37 236.39 236.46 236.46 0.010497 0.46 1.06 24.17 0.66

HDF-3 1 990     5-year 0.64 236.39 236.48 236.49 0.008919 0.54 1.61 26.30 0.65

HDF-3 1 990     10-year 1.34 236.39 236.51 236.53 0.008943 0.72 2.64 29.04 0.70

HDF-3 1 990     25-year 1.70 236.39 236.53 236.51 236.55 0.009241 0.79 3.06 30.06 0.72

HDF-3 1 990     50-year 1.96 236.39 236.54 236.51 236.56 0.008931 0.83 3.41 30.93 0.72

HDF-3 1 990     100-year 2.23 236.39 236.55 236.51 236.58 0.008836 0.86 3.74 31.89 0.73

HDF-3 1 990     Regional 5.69 236.39 236.64 236.60 236.69 0.010523 1.28 6.68 36.62 0.85

HDF-3 1 989     2-year 0.37 235.20 235.34 235.35 0.006965 0.49 0.76 10.23 0.57

HDF-3 1 989     5-year 0.64 235.20 235.36 235.33 235.38 0.007979 0.61 1.06 11.47 0.64

HDF-3 1 989     10-year 1.34 235.20 235.42 235.45 0.007659 0.78 1.73 13.82 0.67

HDF-3 1 989     25-year 1.70 235.20 235.44 235.48 0.007288 0.83 2.12 18.35 0.67

HDF-3 1 989     50-year 1.96 235.20 235.46 235.50 0.007462 0.87 2.39 21.01 0.68

HDF-3 1 989     100-year 2.23 235.20 235.47 235.43 235.51 0.007480 0.91 2.69 23.73 0.69

HDF-3 1 989     Regional 5.69 235.20 235.60 235.56 235.66 0.005999 1.17 6.68 37.71 0.68

HDF-3 1 988     2-year 0.37 234.10 234.31 234.27 234.33 0.004950 0.54 0.72 9.70 0.52

HDF-3 1 988     5-year 0.64 234.10 234.36 234.31 234.38 0.004273 0.60 1.30 14.07 0.50

HDF-3 1 988     10-year 1.34 234.10 234.43 234.37 234.45 0.004377 0.72 2.38 17.01 0.53

HDF-3 1 988     25-year 1.70 234.10 234.45 234.40 234.48 0.004425 0.79 2.82 18.32 0.55

HDF-3 1 988     50-year 1.96 234.10 234.47 234.41 234.50 0.004425 0.83 3.13 19.16 0.55

HDF-3 1 988     100-year 2.23 234.10 234.49 234.42 234.52 0.004427 0.87 3.44 19.82 0.56

HDF-3 1 988     Regional 5.69 234.10 234.63 234.69 0.004982 1.25 6.67 25.63 0.64

HDF-3 1 987.5   2-year 0.37 233.34 233.49 233.49 233.52 0.014692 0.79 0.47 5.33 0.86

HDF-3 1 987.5   5-year 0.64 233.34 233.52 233.52 233.57 0.018760 1.00 0.64 6.19 1.00

HDF-3 1 987.5   10-year 1.34 233.34 233.59 233.59 233.66 0.016989 1.17 1.15 8.19 1.00

HDF-3 1 987.5   25-year 1.70 233.34 233.62 233.62 233.70 0.016413 1.23 1.39 9.00 1.00

HDF-3 1 987.5   50-year 1.96 233.34 233.64 233.64 233.72 0.016102 1.26 1.55 9.51 1.00

HDF-3 1 987.5   100-year 2.23 233.34 233.66 233.66 233.74 0.015734 1.30 1.72 10.06 1.00

HDF-3 1 987.5   Regional 5.69 233.34 233.81 233.81 233.96 0.011563 1.70 3.61 14.47 0.95

HDF-3 1 987     2-year 0.37 232.30 232.44 232.44 0.003493 0.36 1.25 16.95 0.41

HDF-3 1 987     5-year 0.64 232.30 232.54 232.55 0.000522 0.25 3.27 19.91 0.18

HDF-3 1 987     10-year 1.34 232.30 232.77 232.77 0.000141 0.22 8.41 25.59 0.11

HDF-3 1 987     25-year 1.70 232.30 233.05 233.05 0.000034 0.15 16.51 31.45 0.06

HDF-3 1 987     50-year 1.96 232.30 233.09 233.09 0.000036 0.16 17.76 32.15 0.06

HDF-3 1 987     100-year 2.23 232.30 233.12 233.12 0.000042 0.18 18.56 32.59 0.07

HDF-3 1 987     Regional 5.69 232.30 233.42 233.42 0.000077 0.30 29.09 37.96 0.09

HDF-3 1 986     2-year 0.37 231.93 232.44 232.44 0.000006 0.05 10.55 28.34 0.02

HDF-3 1 986     5-year 0.64 231.93 232.54 232.54 0.000009 0.07 13.70 30.23 0.03

HDF-3 1 986     10-year 1.34 231.93 232.77 232.77 0.000011 0.10 20.92 33.63 0.03

HDF-3 1 986     25-year 1.70 231.93 233.05 233.05 0.000006 0.08 30.89 37.05 0.03

HDF-3 1 986     50-year 1.96 231.93 233.09 233.09 0.000007 0.09 32.36 37.59 0.03

HDF-3 1 986     100-year 2.23 231.93 233.12 233.12 0.000008 0.10 33.28 37.99 0.03

HDF-3 1 986     Regional 5.69 231.93 233.41 233.41 0.000022 0.20 45.39 43.54 0.05

HDF-3 1 985     2-year 0.37 231.75 232.44 232.44 0.000001 0.02 19.93 34.12 0.01

HDF-3 1 985     5-year 0.64 231.75 232.54 232.54 0.000002 0.04 23.67 35.45 0.01

HDF-3 1 985     10-year 1.34 231.75 232.77 232.77 0.000003 0.06 31.92 37.85 0.02

HDF-3 1 985     25-year 1.70 231.75 233.05 233.05 0.000002 0.06 43.58 43.63 0.02

HDF-3 1 985     50-year 1.96 231.75 233.09 233.09 0.000003 0.06 45.30 44.13 0.02

HDF-3 1 985     100-year 2.23 231.75 233.12 233.12 0.000003 0.07 46.38 44.44 0.02

HDF-3 1 985     Regional 5.69 231.75 233.41 233.41 0.000010 0.14 60.15 48.12 0.03

HDF-3 1 984     2-year 0.37 232.05 232.32 232.32 232.39 0.018530 1.19 0.31 2.19 1.01

HDF-3 1 984     5-year 0.64 232.05 232.39 232.39 232.48 0.017423 1.39 0.46 2.43 1.02

HDF-3 1 984     10-year 1.34 232.05 232.68 232.51 232.73 0.003063 1.08 1.41 4.41 0.50

HDF-3 1 984     25-year 1.70 232.05 233.02 232.57 233.04 0.000657 0.72 3.23 19.68 0.25

HDF-3 1 984     50-year 1.96 232.05 233.05 232.60 233.07 0.000750 0.79 3.45 25.45 0.27

HDF-3 1 984     100-year 2.23 232.05 233.06 232.64 233.10 0.000908 0.87 3.55 28.58 0.30

HDF-3 1 984     Regional 5.69 232.05 233.14 232.99 233.31 0.004220 2.00 4.17 40.06 0.66

HDF-3 1 983     2-year 0.37 231.24 231.83 231.40 231.83 0.000089 0.20 1.89 15.61 0.09

HDF-3 1 983     5-year 0.64 231.24 232.06 231.46 232.06 0.000075 0.23 2.76 22.06 0.09

HDF-3 1 983     10-year 1.34 231.24 232.69 231.57 232.69 0.000041 0.26 5.15 55.33 0.07

HDF-3 1 983     25-year 1.70 231.24 233.02 231.61 233.02 0.000003 0.07 48.41 70.69 0.02

HDF-3 1 983     50-year 1.96 231.24 233.05 231.63 233.05 0.000003 0.08 50.80 72.82 0.02

HDF-3 1 983     100-year 2.23 231.24 233.07 231.66 233.07 0.000004 0.09 51.95 73.96 0.02

HDF-3 1 983     Regional 5.69 231.24 233.18 231.95 233.18 0.000018 0.20 60.22 80.48 0.05

HDF-3 1 982.58  Culvert

HDF-3 1 982     2-year 0.37 230.86 231.21 231.15 231.26 0.009083 0.94 0.40 4.41 0.65

HDF-3 1 982     5-year 0.64 230.86 231.26 231.23 231.35 0.015070 1.32 0.49 4.87 0.86

HDF-3 1 982     10-year 1.34 230.86 231.38 231.38 231.54 0.018857 1.78 0.75 14.58 1.01

HDF-3 1 982     25-year 1.70 230.86 231.44 231.44 231.62 0.016996 1.89 0.93 18.73 0.99

HDF-3 1 982     50-year 1.96 230.86 231.48 231.48 231.67 0.015992 1.96 1.05 20.11 0.97

HDF-3 1 982     100-year 2.23 230.86 231.51 231.51 231.72 0.015337 2.04 1.16 21.29 0.97

HDF-3 1 982     Regional 5.69 230.86 231.88 231.88 232.26 0.013030 2.78 2.25 33.25 0.98

HDF-3 1 981     2-year 0.37 230.86 231.08 231.07 231.10 0.009796 0.65 1.05 17.15 0.62

HDF-3 1 981     5-year 0.64 230.86 231.12 231.09 231.14 0.008526 0.73 1.73 19.83 0.61

HDF-3 1 981     10-year 1.34 230.86 231.17 231.14 231.20 0.010655 1.00 3.01 29.28 0.71

HDF-3 1 981     25-year 1.70 230.86 231.20 231.16 231.23 0.007783 0.95 4.08 30.36 0.63

HDF-3 1 981     50-year 1.96 230.86 231.21 231.18 231.24 0.008804 1.03 4.33 30.57 0.67

HDF-3 1 981     100-year 2.23 230.86 231.23 231.18 231.26 0.008972 1.08 4.73 30.97 0.68

HDF-3 1 981     Regional 5.69 230.86 231.35 231.28 231.40 0.010119 1.50 8.90 35.33 0.77
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River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

HDF-3 1 980     2-year 0.37 230.22 230.27 230.27 230.29 0.023427 0.59 1.01 29.48 0.84

HDF-3 1 980     5-year 0.64 230.22 230.29 230.29 230.31 0.030990 0.78 1.35 30.31 1.01

HDF-3 1 980     10-year 1.34 230.22 230.32 230.32 230.35 0.022279 0.90 2.53 32.90 0.92

HDF-3 1 980     25-year 1.70 230.22 230.32 230.32 230.37 0.039308 1.18 2.45 32.74 1.22

HDF-3 1 980     50-year 1.96 230.22 230.33 230.33 230.38 0.031671 1.16 2.91 33.71 1.12

HDF-3 1 980     100-year 2.23 230.22 230.34 230.34 230.39 0.030014 1.19 3.23 34.29 1.11

HDF-3 1 980     Regional 5.69 230.22 230.43 230.43 230.51 0.026085 1.61 6.64 43.14 1.13

HDF-8 1 36      2-year 0.30 229.50 229.55 229.55 229.58 0.039210 0.77 0.39 10.16 1.23

HDF-8 1 36      5-year 0.51 229.50 229.57 229.57 229.61 0.024534 0.82 0.64 10.77 1.05

HDF-8 1 36      10-year 1.07 229.50 229.61 229.61 229.66 0.021575 1.05 1.06 11.72 1.06

HDF-8 1 36      25-year 1.33 229.50 229.63 229.63 229.69 0.017176 1.07 1.32 12.25 0.98

HDF-8 1 36      50-year 1.53 229.50 229.64 229.64 229.70 0.017559 1.13 1.44 12.49 1.00

HDF-8 1 36      100-year 1.73 229.50 229.65 229.65 229.72 0.016099 1.16 1.60 12.82 0.98

HDF-8 1 36      Regional 4.25 229.50 229.78 229.78 229.87 0.010199 1.41 3.88 28.65 0.86

HDF-8 1 35      2-year 0.30 228.50 228.58 228.59 0.005922 0.43 0.74 13.00 0.53

HDF-8 1 35      5-year 0.51 228.50 228.62 228.63 0.004712 0.49 1.21 16.45 0.50

HDF-8 1 35      10-year 1.07 228.50 228.67 228.69 0.004121 0.61 2.24 21.66 0.50

HDF-8 1 35      25-year 1.33 228.50 228.69 228.71 0.003911 0.65 2.70 23.51 0.50

HDF-8 1 35      50-year 1.53 228.50 228.71 228.73 0.003469 0.65 3.16 25.21 0.48

HDF-8 1 35      100-year 1.73 228.50 228.72 228.74 0.003672 0.69 3.41 26.07 0.49

HDF-8 1 35      Regional 4.25 228.50 228.85 228.88 0.002799 0.85 7.81 37.41 0.47

HDF-8 1 34      2-year 0.30 228.24 228.35 228.36 0.001743 0.29 1.15 13.77 0.30

HDF-8 1 34      5-year 0.51 228.24 228.38 228.39 0.002044 0.37 1.56 15.13 0.34

HDF-8 1 34      10-year 1.07 228.24 228.44 228.45 0.002149 0.50 2.57 17.69 0.37

HDF-8 1 34      25-year 1.33 228.24 228.46 228.47 0.002296 0.55 2.93 18.49 0.39

HDF-8 1 34      50-year 1.53 228.24 228.47 228.49 0.002405 0.59 3.19 19.03 0.41

HDF-8 1 34      100-year 1.73 228.24 228.49 228.51 0.002265 0.61 3.56 19.80 0.40

HDF-8 1 34      Regional 4.25 228.24 228.62 228.65 0.002774 0.90 6.45 25.20 0.47

HDF-8 1 33      2-year 0.30 227.98 228.02 228.02 228.04 0.035126 0.69 0.50 14.98 1.15

HDF-8 1 33      5-year 0.51 227.98 228.04 228.04 228.07 0.027815 0.79 0.76 15.63 1.09

HDF-8 1 33      10-year 1.07 227.98 228.07 228.07 228.11 0.024478 1.01 1.28 16.87 1.10

HDF-8 1 33      25-year 1.33 227.98 228.09 228.09 228.13 0.020280 1.04 1.57 17.53 1.04

HDF-8 1 33      50-year 1.53 227.98 228.09 228.09 228.15 0.020985 1.11 1.70 17.82 1.07

HDF-8 1 33      100-year 1.73 227.98 228.10 228.10 228.16 0.022985 1.19 1.79 18.02 1.12

HDF-8 1 33      Regional 4.25 227.98 228.20 228.20 228.29 0.015824 1.49 3.74 21.88 1.03

HDF-8 1 32      2-year 0.30 227.25 227.40 227.41 0.001870 0.33 0.92 8.43 0.32

HDF-8 1 32      5-year 0.51 227.25 227.44 227.45 0.002145 0.40 1.27 9.49 0.35

HDF-8 1 32      10-year 1.07 227.25 227.51 227.53 0.002371 0.55 1.99 11.35 0.39

HDF-8 1 32      25-year 1.33 227.25 227.53 227.55 0.002881 0.63 2.15 11.79 0.44

HDF-8 1 32      50-year 1.53 227.25 227.53 227.56 0.003415 0.70 2.24 12.00 0.48

HDF-8 1 32      100-year 1.73 227.25 227.56 227.59 0.002944 0.70 2.56 12.86 0.46

HDF-8 1 32      Regional 4.25 227.25 227.69 227.75 0.004014 1.09 4.47 17.02 0.57

HDF-8 1 31      2-year 0.36 226.96 227.01 227.01 227.04 0.042081 0.78 0.54 15.79 1.27

HDF-8 1 31      5-year 0.61 226.96 227.03 227.03 227.06 0.036664 0.92 0.79 16.51 1.25

HDF-8 1 31      10-year 1.29 226.96 227.06 227.06 227.12 0.029856 1.14 1.39 18.15 1.23

HDF-8 1 31      25-year 1.61 226.96 227.08 227.08 227.14 0.019696 1.09 1.85 19.25 1.04

HDF-8 1 31      50-year 1.85 226.96 227.11 227.11 227.15 0.014119 1.04 2.27 20.19 0.91

HDF-8 1 31      100-year 2.10 226.96 227.11 227.11 227.16 0.018736 1.19 2.25 20.14 1.04

HDF-8 1 31      Regional 5.15 226.96 227.22 227.22 227.30 0.012421 1.47 4.89 26.39 0.94

HDF-8 1 30      2-year 0.36 226.13 226.25 226.25 0.003703 0.40 1.01 15.82 0.43

HDF-8 1 30      5-year 0.61 226.13 226.28 226.29 0.003329 0.46 1.64 21.60 0.43

HDF-8 1 30      10-year 1.29 226.13 226.32 226.34 0.004360 0.65 2.64 24.23 0.52

HDF-8 1 30      25-year 1.61 226.13 226.34 226.36 0.004069 0.69 3.20 25.59 0.51

HDF-8 1 30      50-year 1.85 226.13 226.36 226.30 226.38 0.004137 0.73 3.53 26.35 0.52

HDF-8 1 30      100-year 2.10 226.13 226.36 226.31 226.39 0.005149 0.81 3.58 26.46 0.58

HDF-8 1 30      Regional 5.15 226.13 226.46 226.51 0.005894 1.15 6.79 34.48 0.67

HDF-8 1 29      2-year 0.36 225.72 225.78 225.78 225.79 0.015952 0.56 0.84 21.24 0.81

HDF-8 1 29      5-year 0.61 225.72 225.79 225.79 225.81 0.024707 0.78 1.03 22.05 1.04

HDF-8 1 29      10-year 1.29 225.72 225.83 225.83 225.86 0.013062 0.84 2.14 26.04 0.83

HDF-8 1 29      25-year 1.61 225.72 225.84 225.84 225.88 0.015533 0.96 2.34 26.59 0.92

HDF-8 1 29      50-year 1.85 225.72 225.85 225.84 225.89 0.016419 1.03 2.53 27.00 0.96

HDF-8 1 29      100-year 2.10 225.72 225.87 225.90 0.010768 0.94 3.18 28.39 0.80

HDF-8 1 29      Regional 5.15 225.72 225.97 225.93 226.02 0.009556 1.25 6.20 34.37 0.82

HDF-8 1 28      2-year 0.36 224.75 224.88 224.89 0.004693 0.52 0.69 6.30 0.50

HDF-8 1 28      5-year 0.61 224.75 224.93 224.94 0.004770 0.62 0.99 7.12 0.53

HDF-8 1 28      10-year 1.29 224.75 225.02 225.05 0.005416 0.75 1.78 13.56 0.58

HDF-8 1 28      25-year 1.61 224.75 225.04 225.07 0.005411 0.82 2.11 15.13 0.59

HDF-8 1 28      50-year 1.85 224.75 225.05 225.09 0.005692 0.87 2.31 16.00 0.62

HDF-8 1 28      100-year 2.10 224.75 225.05 225.10 0.007685 1.01 2.27 15.82 0.71

HDF-8 1 28      Regional 5.15 224.75 225.18 225.15 225.26 0.007482 1.38 4.84 24.50 0.76

HDF-8 1 27      2-year 0.36 224.49 224.59 224.59 0.004358 0.42 0.94 13.43 0.46

HDF-8 1 27      5-year 0.61 224.49 224.61 224.62 0.004766 0.52 1.32 15.09 0.51

HDF-8 1 27      10-year 1.29 224.49 224.66 224.69 0.005179 0.71 2.20 18.73 0.57

HDF-8 1 27      25-year 1.61 224.49 224.68 224.71 0.005284 0.78 2.59 20.08 0.58

HDF-8 1 27      50-year 1.85 224.49 224.70 224.73 0.004733 0.79 2.99 21.09 0.56

HDF-8 1 27      100-year 2.10 224.49 224.73 224.66 224.76 0.003533 0.75 3.67 22.68 0.50

HDF-8 1 27      Regional 5.15 224.49 224.87 224.77 224.91 0.003622 1.03 7.24 29.51 0.54

HDF-8 1 26      2-year 0.36 224.16 224.24 224.22 224.25 0.005962 0.44 1.08 27.05 0.53

HDF-8 1 26      5-year 0.61 224.16 224.26 224.24 224.27 0.005681 0.51 1.70 29.21 0.54

HDF-8 1 26      10-year 1.29 224.16 224.30 224.27 224.32 0.005780 0.65 2.85 29.51 0.58

HDF-8 1 26      25-year 1.61 224.16 224.32 224.34 0.005852 0.71 3.29 29.62 0.59

HDF-8 1 26      50-year 1.85 224.16 224.32 224.34 0.006939 0.78 3.41 29.65 0.65

HDF-8 1 26      100-year 2.10 224.16 224.31 224.31 224.35 0.012661 1.00 3.04 29.56 0.86

HDF-8 1 26      Regional 5.15 224.16 224.37 224.37 224.45 0.017087 1.50 4.95 30.04 1.07

HDF-8 1 25      2-year 0.36 223.00 223.16 223.16 223.20 0.020281 0.91 0.39 4.67 1.00
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River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

HDF-8 1 25      5-year 0.61 223.00 223.19 223.19 223.25 0.020723 1.06 0.58 5.52 1.05

HDF-8 1 25      10-year 1.29 223.00 223.27 223.27 223.34 0.017071 1.22 1.05 7.05 1.01

HDF-8 1 25      25-year 1.61 223.00 223.29 223.29 223.38 0.015826 1.29 1.25 7.25 0.99

HDF-8 1 25      50-year 1.85 223.00 223.32 223.32 223.40 0.012133 1.26 1.47 7.49 0.89

HDF-8 1 25      100-year 2.10 223.00 223.83 223.84 0.000220 0.37 6.20 10.95 0.15

HDF-8 1 25      Regional 5.15 223.00 224.30 224.32 0.000219 0.50 11.99 13.98 0.15

HDF-8 1 24      2-year 0.36 221.76 222.09 222.09 222.17 0.018259 1.26 0.29 1.79 1.01

HDF-8 1 24      5-year 0.61 221.76 222.17 222.17 222.27 0.017177 1.40 0.43 2.23 1.01

HDF-8 1 24      10-year 1.29 221.76 222.30 222.30 222.44 0.015569 1.63 0.79 3.04 1.02

HDF-8 1 24      25-year 1.61 221.76 222.75 222.77 0.000926 0.56 2.88 6.98 0.27

HDF-8 1 24      50-year 1.85 221.76 223.27 223.27 0.000082 0.26 8.00 11.37 0.09

HDF-8 1 24      100-year 2.10 221.76 223.84 223.84 0.000019 0.16 15.65 15.38 0.05

HDF-8 1 24      Regional 5.15 221.76 224.31 224.31 0.000034 0.26 25.52 25.55 0.06

HDF-8 1 23.6    2-year 0.36 221.20 221.61 221.52 221.65 0.005080 0.83 0.43 1.93 0.56

HDF-8 1 23.6    5-year 0.61 221.20 221.79 221.60 221.82 0.002362 0.71 0.86 2.67 0.40

HDF-8 1 23.6    10-year 1.29 221.20 222.28 221.75 222.29 0.000331 0.40 3.25 47.07 0.17

HDF-8 1 23.6    25-year 1.61 221.20 222.76 221.81 222.76 0.000074 0.27 6.07 72.69 0.09

HDF-8 1 23.6    50-year 1.85 221.20 223.26 221.87 223.27 0.000027 0.20 9.39 76.44 0.05

HDF-8 1 23.6    100-year 2.10 221.20 223.84 221.92 223.84 0.000011 0.16 13.38 84.22 0.04

HDF-8 1 23.6    Regional 5.15 221.20 224.31 222.14 224.31 0.000001 0.05 153.78 89.65 0.01

HDF-8 1 23.3    Culvert

HDF-8 1 23      2-year 0.36 220.91 221.29 221.17 221.31 0.002167 0.52 0.70 3.63 0.37

HDF-8 1 23      5-year 0.61 220.91 221.24 221.23 221.31 0.013616 1.16 0.53 3.15 0.91

HDF-8 1 23      10-year 1.29 220.91 221.37 221.34 221.46 0.009079 1.31 0.98 5.02 0.80

HDF-8 1 23      25-year 1.61 220.91 221.46 221.37 221.54 0.005589 1.24 1.30 9.81 0.66

HDF-8 1 23      50-year 1.85 220.91 221.55 221.40 221.62 0.003479 1.14 1.63 18.21 0.54

HDF-8 1 23      100-year 2.10 220.91 221.63 221.42 221.69 0.002674 1.10 1.90 22.69 0.49

HDF-8 1 23      Regional 5.15 220.91 222.17 221.69 222.26 0.001505 1.33 3.87 43.92 0.41

HDF-8 1 22      2-year 0.36 220.99 221.05 221.06 0.012816 0.52 0.91 20.29 0.73

HDF-8 1 22      5-year 0.61 220.99 221.16 221.16 0.000600 0.24 4.01 37.37 0.19

HDF-8 1 22      10-year 1.29 220.99 221.38 221.38 0.000059 0.13 18.18 76.43 0.07

HDF-8 1 22      25-year 1.61 220.99 221.47 221.47 0.000034 0.12 25.26 81.78 0.05

HDF-8 1 22      50-year 1.85 220.99 221.56 221.56 0.000022 0.11 33.11 90.25 0.05

HDF-8 1 22      100-year 2.10 220.99 221.64 221.64 0.000016 0.10 40.01 90.35 0.04

HDF-8 1 22      Regional 5.15 220.99 222.19 222.19 0.000007 0.10 90.43 91.66 0.03

Clarkway Trib A Reach1 1597    2-year 3.94 241.79 243.01 242.14 243.01 0.000157 0.38 10.45 85.64 0.12

Clarkway Trib A Reach1 1597    5-year 8.80 241.79 243.50 242.35 243.51 0.000060 0.30 54.68 106.85 0.08

Clarkway Trib A Reach1 1597    10-year 18.30 241.79 243.65 242.64 243.65 0.000112 0.43 97.36 114.95 0.10

Clarkway Trib A Reach1 1597    25-year 23.00 241.79 243.68 242.75 243.69 0.000160 0.52 101.35 115.70 0.13

Clarkway Trib A Reach1 1597    50-year 26.20 241.79 243.71 242.83 243.72 0.000193 0.58 104.26 117.55 0.14

Clarkway Trib A Reach1 1597    100-year 30.20 241.79 243.74 242.92 243.75 0.000233 0.64 108.28 119.44 0.15

Clarkway Trib A Reach1 1597    Regional 24.21 241.79 243.70 242.79 243.70 0.000170 0.54 102.95 116.55 0.13

Clarkway Trib A Reach1 1594    Culvert

Clarkway Trib A Reach1 1591    2-year 3.94 241.48 242.32 242.32 242.57 0.017229 2.22 1.78 32.80 1.01

Clarkway Trib A Reach1 1591    5-year 8.80 241.48 242.67 242.67 243.10 0.014213 2.89 3.05 71.74 1.00

Clarkway Trib A Reach1 1591    10-year 18.30 241.48 243.19 243.19 243.20 0.000409 0.62 66.25 84.83 0.18

Clarkway Trib A Reach1 1591    25-year 23.00 241.48 243.19 243.19 243.21 0.000646 0.78 66.25 84.83 0.23

Clarkway Trib A Reach1 1591    50-year 26.20 241.48 243.19 243.19 243.21 0.000838 0.89 66.25 84.83 0.26

Clarkway Trib A Reach1 1591    100-year 30.20 241.48 243.19 243.19 243.22 0.001114 1.02 66.25 84.83 0.30

Clarkway Trib A Reach1 1591    Regional 24.21 241.48 243.19 243.19 243.21 0.000716 0.82 66.25 84.83 0.24

Clarkway Trib A Reach1 1583    2-year 3.94 241.24 242.21 242.04 242.24 0.003121 0.88 5.92 31.66 0.43

Clarkway Trib A Reach1 1583    5-year 8.80 241.24 242.39 242.26 242.44 0.003335 1.15 13.56 46.36 0.48

Clarkway Trib A Reach1 1583    10-year 18.30 241.24 242.56 242.42 242.65 0.004576 1.60 22.47 55.18 0.58

Clarkway Trib A Reach1 1583    25-year 23.00 241.24 242.65 242.48 242.75 0.004520 1.71 27.41 59.50 0.59

Clarkway Trib A Reach1 1583    50-year 26.20 241.24 242.68 242.53 242.79 0.004921 1.83 29.52 61.36 0.62

Clarkway Trib A Reach1 1583    100-year 30.20 241.24 242.73 242.58 242.85 0.005185 1.94 32.54 63.91 0.64

Clarkway Trib A Reach1 1583    Regional 24.21 241.24 242.66 242.50 242.76 0.004661 1.75 28.26 60.26 0.60

Clarkway Trib A Reach1 1561.698 2-year 3.94 241.38 241.86 241.86 241.91 0.009909 1.49 7.56 50.78 0.76

Clarkway Trib A Reach1 1561.698 5-year 8.80 241.38 241.94 241.94 242.03 0.015667 2.13 12.19 59.12 0.99

Clarkway Trib A Reach1 1561.698 10-year 18.30 241.38 242.08 242.08 242.18 0.015456 2.52 22.81 81.53 1.03

Clarkway Trib A Reach1 1561.698 25-year 23.00 241.38 242.11 242.11 242.23 0.018791 2.86 25.03 82.51 1.14

Clarkway Trib A Reach1 1561.698 50-year 26.20 241.38 242.14 242.14 242.26 0.018551 2.93 27.61 84.07 1.14

Clarkway Trib A Reach1 1561.698 100-year 30.20 241.38 242.17 242.16 242.30 0.019180 3.07 30.18 85.58 1.17

Clarkway Trib A Reach1 1561.698 Regional 24.21 241.38 242.12 242.12 242.24 0.018733 2.89 26.01 83.18 1.14

Clarkway Trib A Reach1 1561.551 2-year 3.94 240.81 241.23 241.24 0.001752 0.47 21.55 128.34 0.30

Clarkway Trib A Reach1 1561.551 5-year 8.80 240.81 241.36 241.36 0.001678 0.55 38.07 145.96 0.29

Clarkway Trib A Reach1 1561.551 10-year 18.30 240.81 241.51 241.52 0.001708 0.67 62.14 160.61 0.30

Clarkway Trib A Reach1 1561.551 25-year 23.00 240.81 241.57 241.57 0.001796 0.72 71.06 164.42 0.31

Clarkway Trib A Reach1 1561.551 50-year 26.20 240.81 241.60 241.61 0.001812 0.75 77.02 165.91 0.31

Clarkway Trib A Reach1 1561.551 100-year 30.20 240.81 241.65 241.66 0.001802 0.78 84.54 167.80 0.31

Clarkway Trib A Reach1 1561.551 Regional 24.21 240.81 241.58 241.59 0.001799 0.73 73.38 164.89 0.31

Clarkway Trib A Reach1 1561.404 2-year 3.94 239.94 240.70 240.55 240.80 0.005834 1.43 4.36 46.77 0.61

Clarkway Trib A Reach1 1561.404 5-year 8.80 239.94 240.86 240.85 240.94 0.005422 1.63 16.37 91.83 0.61

Clarkway Trib A Reach1 1561.404 10-year 18.30 239.94 241.02 241.09 0.005428 1.86 32.69 116.35 0.63

Clarkway Trib A Reach1 1561.404 25-year 23.00 239.94 241.07 241.15 0.005469 1.94 39.14 120.33 0.64

Clarkway Trib A Reach1 1561.404 50-year 26.20 239.94 241.11 241.18 0.005389 1.98 43.53 122.59 0.64

Clarkway Trib A Reach1 1561.404 100-year 30.20 239.94 241.15 241.23 0.005315 2.02 49.60 137.57 0.64

Clarkway Trib A Reach1 1561.404 Regional 24.21 239.94 241.08 241.16 0.005498 1.96 40.65 121.03 0.64

Clarkway Trib A Reach1 1561.256 2-year 3.94 239.10 239.72 239.61 239.78 0.007926 1.32 5.85 26.03 0.68

Clarkway Trib A Reach1 1561.256 5-year 8.80 239.10 239.90 239.81 239.98 0.007920 1.69 11.65 45.70 0.72

Clarkway Trib A Reach1 1561.256 10-year 18.30 239.10 240.13 240.00 240.22 0.006373 1.92 24.43 63.46 0.68

Clarkway Trib A Reach1 1561.256 25-year 23.00 239.10 240.23 240.07 240.31 0.005804 1.97 30.66 69.08 0.66

Clarkway Trib A Reach1 1561.256 50-year 26.20 239.10 240.28 240.11 240.36 0.005618 2.02 34.52 72.37 0.66

Clarkway Trib A Reach1 1561.256 100-year 30.20 239.10 240.35 240.16 240.43 0.005376 2.07 39.55 77.32 0.65
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Clarkway Trib A Reach1 1561.256 Regional 24.21 239.10 240.25 240.08 240.33 0.005738 1.99 32.13 70.54 0.66

Clarkway Trib A Reach1 1561.120 2-year 3.94 238.71 239.22 239.08 239.24 0.002471 0.64 7.92 30.71 0.37

Clarkway Trib A Reach1 1561.120 5-year 8.80 238.71 239.40 239.18 239.43 0.002450 0.86 13.99 37.33 0.40

Clarkway Trib A Reach1 1561.120 10-year 18.30 238.71 239.61 239.34 239.67 0.002853 1.19 22.61 43.97 0.46

Clarkway Trib A Reach1 1561.120 25-year 23.00 238.71 239.69 239.41 239.76 0.003019 1.32 26.31 47.30 0.48

Clarkway Trib A Reach1 1561.120 50-year 26.20 238.71 239.74 239.45 239.82 0.003125 1.40 28.71 49.35 0.49

Clarkway Trib A Reach1 1561.120 100-year 30.20 238.71 239.80 239.50 239.89 0.003233 1.49 31.62 51.23 0.51

Clarkway Trib A Reach1 1561.120 Regional 24.21 238.71 239.71 239.42 239.79 0.003061 1.35 27.23 48.21 0.48

Clarkway Trib A Reach1 1560.977 2-year 3.94 238.53 238.79 238.66 238.81 0.003840 0.67 10.94 51.94 0.42

Clarkway Trib A Reach1 1560.977 5-year 8.80 238.53 238.91 238.75 238.93 0.005145 0.99 17.41 61.05 0.52

Clarkway Trib A Reach1 1560.977 10-year 18.30 238.53 239.08 238.88 239.12 0.005287 1.30 29.19 73.60 0.56

Clarkway Trib A Reach1 1560.977 25-year 23.00 238.53 239.15 238.93 239.20 0.005282 1.41 34.37 77.62 0.57

Clarkway Trib A Reach1 1560.977 50-year 26.20 238.53 239.19 238.95 239.24 0.005280 1.47 37.74 80.12 0.58

Clarkway Trib A Reach1 1560.977 100-year 30.20 238.53 239.24 238.99 239.30 0.005304 1.55 41.73 83.00 0.59

Clarkway Trib A Reach1 1560.977 Regional 24.21 238.53 239.17 238.93 239.22 0.005281 1.43 35.65 78.58 0.58

Clarkway Trib A Reach1 1560.88 2-year 6.14 237.95 238.44 238.28 238.47 0.002907 0.89 15.41 86.34 0.43

Clarkway Trib A Reach1 1560.88 5-year 8.80 237.95 238.50 238.34 238.53 0.003104 1.00 20.75 91.78 0.45

Clarkway Trib A Reach1 1560.88 10-year 18.30 237.95 238.66 238.51 238.70 0.003396 1.26 36.42 106.16 0.50

Clarkway Trib A Reach1 1560.88 25-year 23.00 237.95 238.72 238.56 238.76 0.003533 1.36 42.69 109.98 0.51

Clarkway Trib A Reach1 1560.88 50-year 26.20 237.95 238.75 238.59 238.80 0.003649 1.42 46.53 112.47 0.53

Clarkway Trib A Reach1 1560.88 100-year 30.20 237.95 238.79 238.62 238.84 0.003760 1.50 51.19 115.40 0.54

Clarkway Trib A Reach1 1560.88 Regional 24.21 237.95 238.73 238.57 238.78 0.003575 1.38 44.18 110.95 0.52

Clarkway Trib A Reach1 1560.685 2-year 6.14 236.78 237.07 237.07 237.14 0.021538 1.24 5.05 33.21 0.99

Clarkway Trib A Reach1 1560.685 5-year 8.80 236.78 237.12 237.12 237.21 0.017560 1.32 6.88 35.88 0.93

Clarkway Trib A Reach1 1560.685 10-year 18.30 236.78 237.25 237.25 237.37 0.014599 1.61 14.09 77.23 0.91

Clarkway Trib A Reach1 1560.685 25-year 23.00 236.78 237.29 237.29 237.43 0.013550 1.70 18.21 92.96 0.90

Clarkway Trib A Reach1 1560.685 50-year 26.20 236.78 237.33 237.33 237.47 0.012790 1.75 21.28 103.18 0.88

Clarkway Trib A Reach1 1560.685 100-year 30.20 236.78 237.36 237.36 237.51 0.012189 1.80 25.07 114.37 0.88

Clarkway Trib A Reach1 1560.685 Regional 24.21 236.78 237.31 237.31 237.44 0.013274 1.72 19.34 96.84 0.89

Clarkway Trib A Reach1 1560.6  2-year 6.14 236.23 236.61 236.63 0.002136 0.60 19.08 79.42 0.35

Clarkway Trib A Reach1 1560.6  5-year 8.80 236.23 236.69 236.70 0.001984 0.66 24.89 81.66 0.34

Clarkway Trib A Reach1 1560.6  10-year 18.30 236.23 236.90 236.92 0.001651 0.82 43.20 89.43 0.34

Clarkway Trib A Reach1 1560.6  25-year 23.00 236.23 236.99 237.01 0.001549 0.87 51.50 92.85 0.34

Clarkway Trib A Reach1 1560.6  50-year 26.20 236.23 237.05 237.07 0.001490 0.90 57.08 95.56 0.33

Clarkway Trib A Reach1 1560.6  100-year 30.20 236.23 237.12 237.14 0.001437 0.94 63.77 98.73 0.33

Clarkway Trib A Reach1 1560.6  Regional 24.21 236.23 237.01 237.03 0.001532 0.88 53.54 93.84 0.34

Clarkway Trib A Reach1 1560.57 2-year 6.14 235.97 236.30 236.30 236.41 0.017079 1.65 5.60 26.65 0.97

Clarkway Trib A Reach1 1560.57 5-year 8.80 235.97 236.38 236.36 236.50 0.013716 1.75 7.97 29.76 0.91

Clarkway Trib A Reach1 1560.57 10-year 18.30 235.97 236.60 236.75 0.010314 2.06 15.33 36.39 0.85

Clarkway Trib A Reach1 1560.57 25-year 23.00 235.97 236.69 236.85 0.009534 2.17 18.65 38.16 0.84

Clarkway Trib A Reach1 1560.57 50-year 26.20 235.97 236.75 236.92 0.008975 2.23 20.99 39.53 0.82

Clarkway Trib A Reach1 1560.57 100-year 30.20 235.97 236.81 236.99 0.008783 2.32 23.46 40.76 0.83

Clarkway Trib A Reach1 1560.57 Regional 24.21 235.97 236.71 236.88 0.009692 2.22 19.25 38.47 0.85

Clarkway Trib A Reach1 1560.5  2-year 6.14 235.24 235.70 235.52 235.73 0.003201 0.93 10.62 31.03 0.45

Clarkway Trib A Reach1 1560.5  5-year 8.80 235.24 235.78 235.58 235.83 0.003554 1.10 13.20 32.69 0.49

Clarkway Trib A Reach1 1560.5  10-year 18.30 235.24 236.00 235.77 236.08 0.004226 1.52 20.63 35.42 0.56

Clarkway Trib A Reach1 1560.5  25-year 23.00 235.24 236.09 235.84 236.18 0.004423 1.67 23.75 36.26 0.59

Clarkway Trib A Reach1 1560.5  50-year 26.20 235.24 236.14 235.88 236.25 0.004532 1.76 25.75 36.77 0.60

Clarkway Trib A Reach1 1560.5  100-year 30.20 235.24 236.21 235.93 236.32 0.004667 1.88 28.09 37.40 0.62

Clarkway Trib A Reach1 1560.5  Regional 24.21 235.24 236.12 235.86 236.22 0.004215 1.68 25.01 36.58 0.58

Clarkway Trib A Reach1 1519.898 2-year 6.14 234.49 234.91 234.87 234.98 0.009287 1.35 7.56 35.32 0.73

Clarkway Trib A Reach1 1519.898 5-year 8.80 234.49 234.99 234.93 235.07 0.008201 1.46 10.50 38.17 0.71

Clarkway Trib A Reach1 1519.898 10-year 18.30 234.49 235.21 235.09 235.31 0.006583 1.73 19.56 43.33 0.69

Clarkway Trib A Reach1 1519.898 25-year 23.00 234.49 235.30 235.15 235.41 0.006321 1.84 23.42 45.19 0.69

Clarkway Trib A Reach1 1519.898 50-year 26.20 234.49 235.36 235.19 235.47 0.006145 1.91 26.10 47.12 0.69

Clarkway Trib A Reach1 1519.898 100-year 30.20 234.49 235.42 235.24 235.54 0.006073 2.00 29.01 48.13 0.69

Clarkway Trib A Reach1 1519.898 Regional 24.21 234.49 235.29 235.17 235.41 0.007289 1.97 23.08 45.00 0.74

Clarkway Trib A Reach1 1430.348 2-year 6.14 234.00 234.44 234.48 0.004047 1.01 10.87 35.86 0.50

Clarkway Trib A Reach1 1430.348 5-year 8.80 234.00 234.52 234.57 0.004381 1.18 13.79 39.16 0.53

Clarkway Trib A Reach1 1430.348 10-year 18.30 234.00 234.69 234.78 0.005997 1.68 20.88 43.60 0.66

Clarkway Trib A Reach1 1430.348 25-year 23.00 234.00 234.77 234.87 0.006508 1.87 24.11 46.77 0.70

Clarkway Trib A Reach1 1430.348 50-year 26.20 234.00 234.81 234.93 0.006845 2.00 26.30 49.65 0.72

Clarkway Trib A Reach1 1430.348 100-year 30.20 234.00 234.86 234.99 0.007054 2.12 28.94 51.43 0.74

Clarkway Trib A Reach1 1430.348 Regional 24.21 234.00 234.92 234.99 0.003488 1.56 31.87 52.92 0.53

Clarkway Trib A Reach1-DS-0 1651    2-year 6.42 233.59 233.78 233.80 0.007345 0.81 14.42 67.16 0.59

Clarkway Trib A Reach1-DS-0 1651    5-year 10.49 233.59 233.87 233.89 0.006309 0.97 20.48 69.89 0.59

Clarkway Trib A Reach1-DS-0 1651    10-year 21.11 233.59 234.07 234.10 0.004734 1.20 34.83 75.33 0.55

Clarkway Trib A Reach1-DS-0 1651    25-year 27.87 233.59 234.18 234.21 0.004142 1.29 43.25 77.30 0.54

Clarkway Trib A Reach1-DS-0 1651    50-year 32.38 233.59 234.25 234.28 0.003886 1.34 48.52 78.44 0.53

Clarkway Trib A Reach1-DS-0 1651    100-year 37.88 233.59 234.33 234.37 0.003649 1.40 54.68 79.75 0.52

Clarkway Trib A Reach1-DS-0 1651    Regional 52.86 233.59 234.52 234.57 0.003236 1.54 70.27 82.69 0.51

Clarkway Trib A Reach1-DS-0 1580    2-year 6.42 232.98 233.38 233.41 0.005425 0.98 10.92 34.61 0.55

Clarkway Trib A Reach1-DS-0 1580    5-year 10.49 232.98 233.49 233.54 0.005441 1.20 14.93 37.03 0.58

Clarkway Trib A Reach1-DS-0 1580    10-year 21.11 232.98 233.70 233.78 0.005906 1.63 23.03 41.13 0.65

Clarkway Trib A Reach1-DS-0 1580    25-year 27.87 232.98 233.81 233.91 0.005911 1.81 27.74 43.14 0.67

Clarkway Trib A Reach1-DS-0 1580    50-year 32.38 232.98 233.88 233.99 0.005868 1.91 30.77 44.23 0.68

Clarkway Trib A Reach1-DS-0 1580    100-year 37.88 232.98 233.96 234.08 0.005851 2.03 34.25 45.46 0.68

Clarkway Trib A Reach1-DS-0 1580    Regional 52.86 232.98 234.14 234.29 0.005844 2.30 42.80 47.53 0.71

Clarkway Trib A Reach1-DS-0 1573    2-year 6.42 232.49 232.79 232.79 232.90 0.031824 1.82 5.27 23.72 1.26

Clarkway Trib A Reach1-DS-0 1573    5-year 10.49 232.49 232.88 232.88 233.04 0.029556 2.16 7.42 26.35 1.28

Clarkway Trib A Reach1-DS-0 1573    10-year 21.11 232.49 233.08 233.08 233.30 0.020817 2.57 13.37 31.88 1.17

Clarkway Trib A Reach1-DS-0 1573    25-year 27.87 232.49 233.17 233.17 233.44 0.019845 2.82 16.43 33.58 1.18

Clarkway Trib A Reach1-DS-0 1573    50-year 32.38 232.49 233.23 233.23 233.52 0.018766 2.93 18.57 34.71 1.16

Clarkway Trib A Reach1-DS-0 1573    100-year 37.88 232.49 233.30 233.30 233.61 0.018445 3.10 20.81 35.74 1.17

Clarkway Trib A Reach1-DS-0 1573    Regional 52.86 232.49 233.46 233.46 233.84 0.017046 3.42 26.98 38.38 1.17
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River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Clarkway Trib A Reach1-DS-0 1534    2-year 6.42 230.44 231.28 231.29 0.000825 0.59 16.71 42.49 0.24

Clarkway Trib A Reach1-DS-0 1534    5-year 10.49 230.44 231.47 231.49 0.000750 0.68 25.89 56.22 0.24

Clarkway Trib A Reach1-DS-0 1534    10-year 21.11 230.44 231.78 231.81 0.000851 0.89 46.42 77.38 0.27

Clarkway Trib A Reach1-DS-0 1534    25-year 27.87 230.44 231.93 231.96 0.000840 0.96 58.49 82.14 0.27

Clarkway Trib A Reach1-DS-0 1534    50-year 32.38 230.44 232.02 232.05 0.000848 1.01 65.96 86.23 0.28

Clarkway Trib A Reach1-DS-0 1534    100-year 37.88 230.44 232.12 232.15 0.000839 1.06 74.75 89.26 0.28

Clarkway Trib A Reach1-DS-0 1534    Regional 52.86 230.44 232.37 232.42 0.000857 1.19 100.42 110.96 0.29

Clarkway Trib A Reach1-DS-0 1528    2-year 6.42 229.70 231.23 231.26 0.002281 0.87 10.24 21.08 0.37

Clarkway Trib A Reach1-DS-0 1528    5-year 10.49 229.70 231.42 231.46 0.002309 1.06 14.53 24.89 0.40

Clarkway Trib A Reach1-DS-0 1528    10-year 21.11 229.70 231.68 231.77 0.003196 1.53 22.15 32.08 0.49

Clarkway Trib A Reach1-DS-0 1528    25-year 27.87 229.70 231.81 231.92 0.003515 1.74 26.50 35.40 0.52

Clarkway Trib A Reach1-DS-0 1528    50-year 32.38 229.70 231.88 232.01 0.003672 1.86 29.22 36.38 0.54

Clarkway Trib A Reach1-DS-0 1528    100-year 37.88 229.70 231.97 232.11 0.003851 1.99 32.33 37.41 0.56

Clarkway Trib A Reach1-DS-0 1528    Regional 52.86 229.70 232.19 232.37 0.004142 2.29 40.98 42.12 0.60

Clarkway Trib A Reach1-DS-0 1516.384 43.06-11        2-year 5.57 230.28 231.15 231.18 0.002436 1.00 11.39 32.62 0.41

Clarkway Trib A Reach1-DS-0 1516.384 43.06-11        5-year 10.49 230.28 231.32 231.37 0.002930 1.30 17.64 38.12 0.47

Clarkway Trib A Reach1-DS-0 1516.384 43.06-11        10-year 21.11 230.28 231.57 231.64 0.003612 1.73 27.55 42.22 0.54

Clarkway Trib A Reach1-DS-0 1516.384 43.06-11        25-year 27.87 230.28 231.69 231.78 0.003877 1.93 32.88 44.09 0.57

Clarkway Trib A Reach1-DS-0 1516.384 43.06-11        50-year 32.38 230.28 231.77 231.86 0.004009 2.05 36.17 45.01 0.59

Clarkway Trib A Reach1-DS-0 1516.384 43.06-11        100-year 37.88 230.28 231.85 231.96 0.004148 2.17 39.94 45.97 0.60

Clarkway Trib A Reach1-DS-0 1516.384 43.06-11        Regional 54.06 230.28 232.06 232.20 0.004476 2.50 50.13 48.75 0.64

Clarkway Trib A Reach1-DS-0 1516.312 2-year 5.57 230.52 231.04 231.07 0.002898 0.96 10.43 32.26 0.44

Clarkway Trib A Reach1-DS-0 1516.312 5-year 10.49 230.52 231.19 231.24 0.003554 1.27 15.66 37.00 0.50

Clarkway Trib A Reach1-DS-0 1516.312 10-year 21.11 230.52 231.37 231.47 0.005363 1.83 22.60 40.74 0.65

Clarkway Trib A Reach1-DS-0 1516.312 25-year 27.87 230.52 231.46 231.59 0.006025 2.09 26.50 42.24 0.70

Clarkway Trib A Reach1-DS-0 1516.312 50-year 32.38 230.52 231.52 231.67 0.006362 2.23 28.94 43.08 0.72

Clarkway Trib A Reach1-DS-0 1516.312 100-year 37.88 230.52 231.59 231.75 0.006600 2.38 31.92 43.87 0.75

Clarkway Trib A Reach1-DS-0 1516.312 Regional 54.06 230.52 231.76 231.97 0.007264 2.77 39.74 46.46 0.80

Clarkway Trib A Reach1-DS-0 1516.276 2-year 5.57 230.46 230.70 230.70 230.79 0.036201 1.68 5.20 28.60 1.29

Clarkway Trib A Reach1-DS-0 1516.276 5-year 10.49 230.46 230.82 230.82 230.94 0.024190 1.94 9.67 40.90 1.15

Clarkway Trib A Reach1-DS-0 1516.276 10-year 21.11 230.46 231.03 231.16 0.013001 2.06 18.94 45.74 0.93

Clarkway Trib A Reach1-DS-0 1516.276 25-year 27.87 230.46 231.14 231.27 0.011333 2.18 23.84 47.42 0.89

Clarkway Trib A Reach1-DS-0 1516.276 50-year 32.38 230.46 231.20 231.34 0.010741 2.27 26.82 48.38 0.88

Clarkway Trib A Reach1-DS-0 1516.276 100-year 37.88 230.46 231.29 231.43 0.009532 2.31 30.99 49.76 0.85

Clarkway Trib A Reach1-DS-0 1516.276 Regional 54.06 230.46 231.48 231.65 0.008499 2.54 40.93 53.02 0.83

Clarkway Trib A Reach1-DS-0 1516.214 43.06-10        2-year 5.57 229.35 230.14 230.18 0.001972 0.93 7.72 33.66 0.37

Clarkway Trib A Reach1-DS-0 1516.214 43.06-10        5-year 10.49 229.35 230.33 230.39 0.002159 1.15 15.78 45.37 0.40

Clarkway Trib A Reach1-DS-0 1516.214 43.06-10        10-year 21.11 229.35 230.58 230.66 0.002622 1.51 28.33 55.94 0.46

Clarkway Trib A Reach1-DS-0 1516.214 43.06-10        25-year 27.87 229.35 230.71 230.80 0.002621 1.63 35.99 59.35 0.47

Clarkway Trib A Reach1-DS-0 1516.214 43.06-10        50-year 32.38 229.35 230.80 230.89 0.002541 1.68 41.31 61.56 0.47

Clarkway Trib A Reach1-DS-0 1516.214 43.06-10        100-year 37.88 229.35 230.83 230.94 0.003122 1.89 43.25 62.81 0.52

Clarkway Trib A Reach1-DS-0 1516.214 43.06-10        Regional 54.06 229.35 231.05 231.18 0.003135 2.09 57.60 68.58 0.54

Clarkway Trib A Reach1-DS-0 1516.156 43.06-09        2-year 5.57 229.11 229.92 229.72 229.96 0.010902 0.95 7.50 24.63 0.38

Clarkway Trib A Reach1-DS-0 1516.156 43.06-09        5-year 10.49 229.11 230.12 229.88 230.15 0.010124 1.09 15.40 51.16 0.38

Clarkway Trib A Reach1-DS-0 1516.156 43.06-09        10-year 21.11 229.11 230.42 230.10 230.45 0.005503 0.99 32.42 60.77 0.30

Clarkway Trib A Reach1-DS-0 1516.156 43.06-09        25-year 27.87 229.11 230.56 230.20 230.59 0.004806 1.00 41.65 66.03 0.28

Clarkway Trib A Reach1-DS-0 1516.156 43.06-09        50-year 32.38 229.11 230.67 230.21 230.69 0.004289 1.00 48.59 70.54 0.27

Clarkway Trib A Reach1-DS-0 1516.156 43.06-09        100-year 37.88 229.11 230.65 230.27 230.69 0.006262 1.20 47.48 69.99 0.33

Clarkway Trib A Reach1-DS-0 1516.156 43.06-09        Regional 54.06 229.11 230.88 230.38 230.92 0.005987 1.30 65.65 90.03 0.33

Clarkway Trib A Reach1-DS-0 1516.103 43.06-08        2-year 5.57 228.87 229.75 229.78 0.001619 0.91 12.89 51.23 0.34

Clarkway Trib A Reach1-DS-0 1516.103 43.06-08        5-year 10.49 228.87 229.97 230.00 0.001332 0.99 25.30 60.07 0.33

Clarkway Trib A Reach1-DS-0 1516.103 43.06-08        10-year 21.11 228.87 230.30 230.33 0.001139 1.11 46.46 67.32 0.32

Clarkway Trib A Reach1-DS-0 1516.103 43.06-08        25-year 27.87 228.87 230.45 230.48 0.001166 1.21 56.43 69.51 0.33

Clarkway Trib A Reach1-DS-0 1516.103 43.06-08        50-year 32.38 228.87 230.55 230.59 0.001119 1.25 64.03 72.10 0.32

Clarkway Trib A Reach1-DS-0 1516.103 43.06-08        100-year 37.88 228.87 230.44 230.51 0.002192 1.66 56.07 69.42 0.45

Clarkway Trib A Reach1-DS-0 1516.103 43.06-08        Regional 54.06 228.87 230.66 230.73 0.002268 1.86 71.73 73.53 0.46

Clarkway Trib A Reach1-DS-0 1515.984 43.06-07        2-year 5.57 228.60 229.40 229.28 229.48 0.004371 1.44 7.28 39.12 0.56

Clarkway Trib A Reach1-DS-0 1515.984 43.06-07        5-year 10.49 228.60 229.52 229.45 229.68 0.007574 2.12 10.03 43.46 0.76

Clarkway Trib A Reach1-DS-0 1515.984 43.06-07        10-year 21.11 228.60 229.74 229.74 230.00 0.010601 2.93 15.81 49.97 0.93

Clarkway Trib A Reach1-DS-0 1515.984 43.06-07        25-year 27.87 228.60 229.98 229.86 230.19 0.006806 2.72 23.65 56.73 0.77

Clarkway Trib A Reach1-DS-0 1515.984 43.06-07        50-year 32.38 228.60 229.92 229.92 230.25 0.011317 3.40 21.77 54.85 0.99

Clarkway Trib A Reach1-DS-0 1515.984 43.06-07        100-year 37.88 228.60 230.04 230.00 230.14 0.004509 2.28 43.66 57.71 0.63

Clarkway Trib A Reach1-DS-0 1515.984 43.06-07        Regional 54.06 228.60 230.25 230.00 230.36 0.004492 2.51 56.27 61.23 0.65

Clarkway Trib A Reach1-DS-0 1515.784 43.06-06        2-year 5.57 227.73 228.44 228.45 0.005890 0.60 12.15 39.93 0.27

Clarkway Trib A Reach1-DS-0 1515.784 43.06-06        5-year 10.49 227.73 228.69 228.70 0.003131 0.58 23.43 48.86 0.21

Clarkway Trib A Reach1-DS-0 1515.784 43.06-06        10-year 21.11 227.73 229.04 229.06 0.002302 0.64 42.32 58.38 0.19

Clarkway Trib A Reach1-DS-0 1515.784 43.06-06        25-year 27.87 227.73 229.02 229.04 0.004470 0.87 40.73 57.54 0.27

Clarkway Trib A Reach1-DS-0 1515.784 43.06-06        50-year 32.38 227.73 229.09 229.12 0.004452 0.91 45.34 59.72 0.27

Clarkway Trib A Reach1-DS-0 1515.784 43.06-06        100-year 37.88 227.73 229.19 229.22 0.004394 0.95 50.92 62.34 0.27

Clarkway Trib A Reach1-DS-0 1515.784 43.06-06        Regional 54.06 227.73 229.41 229.44 0.004375 1.06 65.27 67.61 0.28

Clarkway Trib A Reach1-DS-0 1515.584 43.06-05        2-year 5.57 226.41 227.65 226.95 227.67 0.002874 0.58 9.61 39.10 0.20

Clarkway Trib A Reach1-DS-0 1515.584 43.06-05        5-year 10.49 226.41 228.00 227.17 228.03 0.003792 0.75 13.90 51.73 0.24

Clarkway Trib A Reach1-DS-0 1515.584 43.06-05        10-year 21.11 226.41 227.96 227.49 228.08 0.017106 1.58 13.35 50.99 0.51

Clarkway Trib A Reach1-DS-0 1515.584 43.06-05        25-year 27.87 226.41 228.30 227.66 228.32 0.003223 0.78 44.78 60.94 0.23

Clarkway Trib A Reach1-DS-0 1515.584 43.06-05        50-year 32.38 226.41 228.38 227.76 228.40 0.003184 0.81 49.93 62.33 0.23

Clarkway Trib A Reach1-DS-0 1515.584 43.06-05        100-year 37.88 226.41 228.48 227.88 228.51 0.003157 0.85 56.24 63.86 0.23

Clarkway Trib A Reach1-DS-0 1515.584 43.06-05        Regional 54.06 226.41 228.67 228.18 228.71 0.003511 0.98 68.62 65.51 0.25

Clarkway Trib A Reach1-DS-0 1515.386 43.06-04        2-year 5.57 226.38 226.73 226.75 0.009959 1.30 10.38 46.16 0.75

Clarkway Trib A Reach1-DS-0 1515.386 43.06-04        5-year 10.49 226.38 226.82 226.86 0.011530 1.67 14.90 47.67 0.84

Clarkway Trib A Reach1-DS-0 1515.386 43.06-04        10-year 21.11 226.38 226.94 226.84 227.03 0.016324 2.38 20.90 49.55 1.04

Clarkway Trib A Reach1-DS-0 1515.386 43.06-04        25-year 27.87 226.38 227.01 226.91 227.12 0.018638 2.73 23.93 50.30 1.14

Clarkway Trib A Reach1-DS-0 1515.386 43.06-04        50-year 32.38 226.38 227.04 226.95 227.17 0.020886 2.99 25.44 50.93 1.21

Clarkway Trib A Reach1-DS-0 1515.386 43.06-04        100-year 37.88 226.38 227.06 226.99 227.23 0.024836 3.34 26.68 51.66 1.33

Clarkway Trib A Reach1-DS-0 1515.386 43.06-04        Regional 54.06 226.38 227.25 227.12 227.42 0.018767 3.45 36.76 53.98 1.21
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River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Clarkway Trib A Reach1-DS-0 1515.185 43.06-03        2-year 5.57 224.64 225.57 225.62 0.004019 1.07 5.61 20.15 0.50

Clarkway Trib A Reach1-DS-0 1515.185 43.06-03        5-year 10.49 224.64 225.78 225.84 0.003248 1.24 13.83 57.39 0.48

Clarkway Trib A Reach1-DS-0 1515.185 43.06-03        10-year 21.11 224.64 226.06 226.12 0.002374 1.33 33.06 72.44 0.43

Clarkway Trib A Reach1-DS-0 1515.185 43.06-03        25-year 27.87 224.64 226.21 226.27 0.002060 1.37 43.99 75.83 0.41

Clarkway Trib A Reach1-DS-0 1515.185 43.06-03        50-year 32.38 224.64 226.31 226.36 0.001841 1.37 51.61 77.64 0.40

Clarkway Trib A Reach1-DS-0 1515.185 43.06-03        100-year 37.88 224.64 226.44 226.49 0.001533 1.34 62.16 79.66 0.37

Clarkway Trib A Reach1-DS-0 1515.185 43.06-03        Regional 54.06 224.64 226.66 226.72 0.001571 1.50 79.80 82.91 0.38

Clarkway Trib A Reach1-DS-0 1515.084 43.06-02        2-year 5.57 224.37 225.34 225.38 0.001564 0.93 9.65 32.88 0.34

Clarkway Trib A Reach1-DS-0 1515.084 43.06-02        5-year 10.49 224.37 225.57 225.62 0.001591 1.11 20.37 63.09 0.35

Clarkway Trib A Reach1-DS-0 1515.084 43.06-02        10-year 21.11 224.37 225.90 225.94 0.001329 1.23 43.02 72.52 0.34

Clarkway Trib A Reach1-DS-0 1515.084 43.06-02        25-year 27.87 224.37 226.06 226.10 0.001237 1.28 55.04 75.37 0.33

Clarkway Trib A Reach1-DS-0 1515.084 43.06-02        50-year 32.38 224.37 226.17 226.21 0.001150 1.29 63.92 86.55 0.33

Clarkway Trib A Reach1-DS-0 1515.084 43.06-02        100-year 37.88 224.37 226.32 226.36 0.001068 1.32 77.49 94.84 0.32

Clarkway Trib A Reach1-DS-0 1515.084 43.06-02        Regional 54.06 224.37 226.52 226.57 0.001224 1.52 97.80 105.69 0.35

Clarkway Trib A Reach1-DS-0 1514.985 43.06-01        2-year 5.57 224.01 225.08 225.15 0.003745 1.32 7.37 22.95 0.50

Clarkway Trib A Reach1-DS-0 1514.985 43.06-01        5-year 10.49 224.01 225.26 225.11 225.36 0.004655 1.71 11.73 25.48 0.58

Clarkway Trib A Reach1-DS-0 1514.985 43.06-01        10-year 21.11 224.01 225.51 225.36 225.68 0.006081 2.32 18.91 30.62 0.69

Clarkway Trib A Reach1-DS-0 1514.985 43.06-01        25-year 27.87 224.01 225.62 225.51 225.84 0.007084 2.66 22.48 33.60 0.76

Clarkway Trib A Reach1-DS-0 1514.985 43.06-01        50-year 32.38 224.01 225.66 225.55 225.94 0.008656 3.01 23.99 37.66 0.85

Clarkway Trib A Reach1-DS-0 1514.985 43.06-01        100-year 37.88 224.01 225.74 225.59 226.09 0.009999 3.36 27.11 48.68 0.92

Clarkway Trib A Reach1-DS-0 1514.985 43.06-01        Regional 54.06 224.01 226.07 226.32 0.006473 3.12 44.66 58.90 0.77

Clarkway Trib A Reach1-DS-0 1514.912 43.04-11        2-year 5.83 224.10 224.64 224.64 224.76 0.008428 1.58 6.20 36.45 0.73

Clarkway Trib A Reach1-DS-0 1514.912 43.04-11        5-year 10.30 224.10 224.75 224.75 224.90 0.009776 1.94 10.22 38.73 0.81

Clarkway Trib A Reach1-DS-0 1514.912 43.04-11        10-year 21.51 224.10 224.96 224.94 225.15 0.009959 2.41 18.71 42.62 0.86

Clarkway Trib A Reach1-DS-0 1514.912 43.04-11        25-year 28.52 224.10 225.07 225.27 0.009445 2.56 23.65 44.27 0.86

Clarkway Trib A Reach1-DS-0 1514.912 43.04-11        50-year 33.52 224.10 225.21 225.37 0.006956 2.42 29.81 46.01 0.76

Clarkway Trib A Reach1-DS-0 1514.912 43.04-11        100-year 39.34 224.10 225.29 225.15 225.47 0.006923 2.53 33.62 47.42 0.76

Clarkway Trib A Reach1-DS-0 1514.912 43.04-11        Regional 65.98 224.10 225.52 225.79 0.008860 3.24 45.05 51.78 0.89

Clarkway Trib A Reach1-DS-0 1514.788 43.04-10        2-year 5.83 223.95 224.11 224.11 0.003818 0.21 17.15 64.71 0.18

Clarkway Trib A Reach1-DS-0 1514.788 43.04-10        5-year 10.30 223.95 224.24 224.24 0.003491 0.31 25.48 65.74 0.19

Clarkway Trib A Reach1-DS-0 1514.788 43.04-10        10-year 21.51 223.95 224.46 224.48 0.003478 0.46 40.49 67.22 0.21

Clarkway Trib A Reach1-DS-0 1514.788 43.04-10        25-year 28.52 223.95 224.55 224.57 0.003934 0.55 46.46 67.75 0.23

Clarkway Trib A Reach1-DS-0 1514.788 43.04-10        50-year 33.52 223.95 224.46 224.50 0.008469 0.72 40.46 67.22 0.33

Clarkway Trib A Reach1-DS-0 1514.788 43.04-10        100-year 39.34 223.95 224.50 224.55 0.009360 0.80 43.34 67.49 0.35

Clarkway Trib A Reach1-DS-0 1514.788 43.04-10        Regional 65.98 223.95 224.87 224.92 0.005961 0.90 68.76 69.46 0.30

Clarkway Trib A Reach1-DS-0 1514.658 43.04-09        2-year 5.83 222.72 223.22 223.22 223.34 0.015690 1.92 6.13 24.47 0.98

Clarkway Trib A Reach1-DS-0 1514.658 43.04-09        5-year 10.30 222.72 223.33 223.33 223.49 0.017026 2.36 8.91 26.04 1.06

Clarkway Trib A Reach1-DS-0 1514.658 43.04-09        10-year 21.51 222.72 223.59 223.59 223.78 0.013380 2.77 19.00 87.58 1.01

Clarkway Trib A Reach1-DS-0 1514.658 43.04-09        25-year 28.52 222.72 223.75 223.68 223.91 0.009613 2.65 26.10 91.32 0.88

Clarkway Trib A Reach1-DS-0 1514.658 43.04-09        50-year 33.52 222.72 223.94 223.73 223.98 0.002965 1.67 58.40 97.44 0.50

Clarkway Trib A Reach1-DS-0 1514.658 43.04-09        100-year 39.34 222.72 224.10 223.79 224.13 0.002052 1.51 73.98 100.99 0.43

Clarkway Trib A Reach1-DS-0 1514.658 43.04-09        Regional 65.98 222.72 224.68 223.92 224.71 0.000928 1.31 137.32 112.54 0.31

Clarkway Trib A Reach1-DS-0 1514.585 43.04-08        2-year 5.83 221.73 222.72 222.77 0.003325 1.31 11.75 40.13 0.49

Clarkway Trib A Reach1-DS-0 1514.585 43.04-08        5-year 10.30 221.73 222.99 223.02 0.001780 1.18 24.61 52.16 0.37

Clarkway Trib A Reach1-DS-0 1514.585 43.04-08        10-year 21.51 221.73 223.47 223.49 0.000987 1.14 52.16 61.43 0.30

Clarkway Trib A Reach1-DS-0 1514.585 43.04-08        25-year 28.52 221.73 223.71 223.74 0.000871 1.18 68.88 72.11 0.29

Clarkway Trib A Reach1-DS-0 1514.585 43.04-08        50-year 33.52 221.73 223.87 223.89 0.000787 1.19 79.91 74.42 0.28

Clarkway Trib A Reach1-DS-0 1514.585 43.04-08        100-year 39.34 221.73 224.03 224.05 0.000711 1.20 92.46 76.78 0.27

Clarkway Trib A Reach1-DS-0 1514.585 43.04-08        Regional 65.98 221.73 224.64 224.66 0.000576 1.28 141.24 83.69 0.25

Clarkway Trib A Reach1-DS-0 1514.506 43.04-07        2-year 5.83 221.43 222.46 222.53 0.002639 1.14 5.11 6.99 0.43

Clarkway Trib A Reach1-DS-0 1514.506 43.04-07        5-year 10.30 221.43 222.71 222.82 0.003490 1.48 6.94 7.80 0.50

Clarkway Trib A Reach1-DS-0 1514.506 43.04-07        10-year 21.51 221.43 223.09 223.32 0.005412 2.11 10.21 9.40 0.64

Clarkway Trib A Reach1-DS-0 1514.506 43.04-07        25-year 28.52 221.43 223.26 223.56 0.006075 2.41 11.89 10.38 0.70

Clarkway Trib A Reach1-DS-0 1514.506 43.04-07        50-year 33.52 221.43 223.37 223.72 0.006477 2.60 13.05 11.31 0.73

Clarkway Trib A Reach1-DS-0 1514.506 43.04-07        100-year 39.34 221.43 223.49 223.22 223.88 0.006905 2.80 14.54 15.04 0.76

Clarkway Trib A Reach1-DS-0 1514.506 43.04-07        Regional 65.98 221.43 223.87 223.84 224.49 0.008326 3.54 22.59 27.25 0.86

Clarkway Trib A Reach1-DS-0 1514.414 43.04-06        2-year 5.83 220.83 222.17 222.20 0.004775 0.76 9.49 23.80 0.26

Clarkway Trib A Reach1-DS-0 1514.414 43.04-06        5-year 10.30 220.83 222.33 222.37 0.006592 1.00 13.50 27.77 0.32

Clarkway Trib A Reach1-DS-0 1514.414 43.04-06        10-year 21.51 220.83 222.75 222.79 0.004915 1.09 26.55 34.16 0.29

Clarkway Trib A Reach1-DS-0 1514.414 43.04-06        25-year 28.52 220.83 223.01 223.05 0.003695 1.06 36.19 37.91 0.26

Clarkway Trib A Reach1-DS-0 1514.414 43.04-06        50-year 33.52 220.83 223.16 223.20 0.003414 1.07 42.02 40.35 0.25

Clarkway Trib A Reach1-DS-0 1514.414 43.04-06        100-year 39.34 220.83 223.32 223.36 0.003173 1.09 48.61 42.93 0.25

Clarkway Trib A Reach1-DS-0 1514.414 43.04-06        Regional 65.98 220.83 223.81 223.86 0.003277 1.28 71.65 52.91 0.26

Clarkway Trib A Reach1-DS-0 1514.353 43.04-05        2-year 5.83 220.80 221.76 221.57 221.80 0.011756 1.00 8.44 30.74 0.39

Clarkway Trib A Reach1-DS-0 1514.353 43.04-05        5-year 10.30 220.80 222.07 221.67 222.09 0.004014 0.75 20.68 47.82 0.25

Clarkway Trib A Reach1-DS-0 1514.353 43.04-05        10-year 21.51 220.80 222.66 221.92 222.67 0.001151 0.56 53.69 63.88 0.14

Clarkway Trib A Reach1-DS-0 1514.353 43.04-05        25-year 28.52 220.80 222.95 222.03 222.96 0.000809 0.52 73.35 68.72 0.12

Clarkway Trib A Reach1-DS-0 1514.353 43.04-05        50-year 33.52 220.80 223.11 222.07 223.12 0.000755 0.53 84.24 72.26 0.12

Clarkway Trib A Reach1-DS-0 1514.353 43.04-05        100-year 39.34 220.80 223.27 222.10 223.28 0.000714 0.55 96.34 75.86 0.12

Clarkway Trib A Reach1-DS-0 1514.353 43.04-05        Regional 65.98 220.80 223.76 222.28 223.77 0.000762 0.65 136.04 86.26 0.13

Clarkway Trib A Reach1-DS-0 1514.345 43.04-04        2-year 5.83 220.68 221.65 221.35 221.70 0.010012 1.14 6.33 18.82 0.39

Clarkway Trib A Reach1-DS-0 1514.345 43.04-04        5-year 10.30 220.68 221.95 221.57 222.01 0.008677 1.29 10.03 44.28 0.38

Clarkway Trib A Reach1-DS-0 1514.345 43.04-04        10-year 21.51 220.68 222.54 221.87 222.61 0.005718 1.38 18.96 76.54 0.33

Clarkway Trib A Reach1-DS-0 1514.345 43.04-04        25-year 28.52 220.68 222.82 222.07 222.91 0.005235 1.45 23.26 87.98 0.32

Clarkway Trib A Reach1-DS-0 1514.345 43.04-04        50-year 33.52 220.68 223.10 222.15 223.11 0.000739 0.59 80.13 96.17 0.12

Clarkway Trib A Reach1-DS-0 1514.345 43.04-04        100-year 39.34 220.68 223.27 222.24 223.27 0.000529 0.53 109.38 106.13 0.11

Clarkway Trib A Reach1-DS-0 1514.345 43.04-04        Regional 65.98 220.68 223.76 222.61 223.76 0.000505 0.58 174.65 124.81 0.11

Clarkway Trib A Reach1-DS-0 1514.331 x-80 (43.04-03) Culvert

Clarkway Trib A Reach1-DS-0 1514.312 43.04-02        2-year 5.83 220.59 221.55 221.40 221.70 0.006786 1.78 3.87 45.05 0.68

Clarkway Trib A Reach1-DS-0 1514.312 43.04-02        5-year 10.30 220.59 221.65 221.65 222.00 0.012894 2.68 4.67 61.64 0.95

Clarkway Trib A Reach1-DS-0 1514.312 43.04-02        10-year 21.51 220.59 222.14 222.14 222.53 0.008926 3.06 11.03 90.65 0.86

Clarkway Trib A Reach1-DS-0 1514.312 43.04-02        25-year 28.52 220.59 222.31 222.31 222.77 0.009254 3.38 13.62 96.00 0.89

Clarkway Trib A Reach1-DS-0 1514.312 43.04-02        50-year 33.52 220.59 222.43 222.43 222.92 0.009290 3.56 15.38 98.47 0.90

Clarkway Trib A Reach1-DS-0 1514.312 43.04-02        100-year 39.34 220.59 222.54 222.54 223.09 0.009569 3.79 17.11 100.89 0.93

Clarkway Trib A Reach1-DS-0 1514.312 43.04-02        Regional 65.98 220.59 223.00 223.00 223.75 0.010224 4.59 24.01 111.04 1.00
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River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Clarkway Trib A Reach1-DS-0 1514.306 43.04-01        2-year 5.83 220.50 221.49 221.49 221.58 0.024608 1.65 6.75 50.24 0.59

Clarkway Trib A Reach1-DS-0 1514.306 43.04-01        5-year 10.30 220.50 221.63 221.68 0.014681 1.42 15.42 68.21 0.46

Clarkway Trib A Reach1-DS-0 1514.306 43.04-01        10-year 21.51 220.50 221.85 221.88 0.008686 1.25 32.71 83.61 0.37

Clarkway Trib A Reach1-DS-0 1514.306 43.04-01        25-year 28.52 220.50 221.95 221.98 0.007478 1.23 41.36 85.49 0.35

Clarkway Trib A Reach1-DS-0 1514.306 43.04-01        50-year 33.52 220.50 222.03 222.06 0.006789 1.21 47.76 88.45 0.33

Clarkway Trib A Reach1-DS-0 1514.306 43.04-01        100-year 39.34 220.50 222.10 222.13 0.006251 1.21 54.68 90.97 0.32

Clarkway Trib A Reach1-DS-0 1514.306 43.04-01        Regional 65.98 220.50 222.53 222.56 0.003196 1.03 96.08 101.45 0.24

Clarkway Trib A Reach1-DS-0 1514.247 43.02-13        2-year 5.83 220.38 221.35 221.36 0.001357 0.44 26.05 84.62 0.14

Clarkway Trib A Reach1-DS-0 1514.247 43.02-13        5-year 10.30 220.38 221.46 221.47 0.001677 0.52 35.09 85.27 0.16

Clarkway Trib A Reach1-DS-0 1514.247 43.02-13        10-year 21.51 220.38 221.69 221.70 0.001797 0.61 54.52 86.57 0.17

Clarkway Trib A Reach1-DS-0 1514.247 43.02-13        25-year 28.52 220.38 221.79 221.80 0.001946 0.67 63.34 87.02 0.18

Clarkway Trib A Reach1-DS-0 1514.247 43.02-13        50-year 33.52 220.38 221.87 221.88 0.001886 0.69 70.68 87.37 0.18

Clarkway Trib A Reach1-DS-0 1514.247 43.02-13        100-year 39.34 220.38 221.95 221.96 0.001928 0.72 77.49 87.67 0.19

Clarkway Trib A Reach1-DS-0 1514.247 43.02-13        Regional 65.98 220.38 222.44 222.46 0.001288 0.71 121.29 91.03 0.16

Reach 2 Reach 2 1105    2-year 2.70 237.49 238.27 238.32 0.003433 0.98 2.81 8.27 0.49

Reach 2 Reach 2 1105    5-year 4.20 237.49 238.39 238.20 238.46 0.003412 1.16 3.99 13.37 0.51

Reach 2 Reach 2 1105    10-year 7.20 237.49 238.57 238.36 238.65 0.003113 1.34 6.61 16.94 0.52

Reach 2 Reach 2 1105    25-year 9.20 237.49 238.67 238.47 238.76 0.002823 1.41 8.75 25.43 0.50

Reach 2 Reach 2 1105    50-year 10.60 237.49 238.72 238.51 238.82 0.002928 1.49 10.10 29.16 0.52

Reach 2 Reach 2 1105    100-year 11.90 237.49 238.77 238.57 238.87 0.002757 1.51 11.66 31.48 0.51

Reach 2 Reach 2 1105    Regional 24.36 237.49 239.66 239.68 0.000359 0.86 51.95 60.00 0.21

Reach 2 Reach 2 1068    2-year 2.70 237.41 237.90 237.90 238.05 0.018963 1.70 1.59 5.48 1.01

Reach 2 Reach 2 1068    5-year 4.20 237.41 238.01 238.01 238.19 0.017913 1.89 2.22 6.42 1.01

Reach 2 Reach 2 1068    10-year 7.20 237.41 238.18 238.18 238.41 0.015359 2.15 3.47 8.93 0.99

Reach 2 Reach 2 1068    25-year 9.20 237.41 238.26 238.26 238.53 0.014979 2.35 4.23 10.69 1.00

Reach 2 Reach 2 1068    50-year 10.60 237.41 238.36 238.36 238.61 0.011151 2.26 5.56 16.87 0.89

Reach 2 Reach 2 1068    100-year 11.90 237.41 238.41 238.41 238.67 0.010668 2.32 6.42 17.81 0.88

Reach 2 Reach 2 1068    Regional 24.36 237.41 239.64 239.67 0.000456 0.94 61.82 67.55 0.21

Reach 2 Reach 2 1054    2-year 2.70 236.65 237.29 237.02 237.34 0.003069 1.00 2.70 4.78 0.43

Reach 2 Reach 2 1054    5-year 4.20 236.65 237.52 237.14 237.58 0.002861 1.09 3.86 5.71 0.42

Reach 2 Reach 2 1054    10-year 7.20 236.65 237.92 237.34 237.98 0.001744 1.13 7.02 10.11 0.35

Reach 2 Reach 2 1054    25-year 9.20 236.65 238.15 237.47 238.22 0.001370 1.15 9.86 14.35 0.32

Reach 2 Reach 2 1054    50-year 10.60 236.65 238.31 237.56 238.37 0.001180 1.15 12.49 20.19 0.31

Reach 2 Reach 2 1054    100-year 11.90 236.65 238.45 237.62 238.51 0.001011 1.13 15.69 24.89 0.29

Reach 2 Reach 2 1054    Regional 24.36 236.65 239.64 238.10 239.66 0.000246 0.81 77.79 78.24 0.16

Reach 2 Reach 2 1027    Culvert

Reach 2 Reach 2 1018    2-year 2.70 236.60 236.98 236.98 237.17 0.020679 1.92 1.40 3.74 1.00

Reach 2 Reach 2 1018    5-year 4.20 236.60 237.11 237.11 237.36 0.020007 2.22 1.89 3.78 1.00

Reach 2 Reach 2 1018    10-year 7.20 236.60 237.33 237.33 237.69 0.019547 2.64 2.73 3.86 1.00

Reach 2 Reach 2 1018    25-year 9.20 236.60 237.46 237.46 237.87 0.019599 2.85 3.22 3.91 1.00

Reach 2 Reach 2 1018    50-year 10.60 236.60 237.55 237.55 238.00 0.019332 2.97 3.57 3.94 1.00

Reach 2 Reach 2 1018    100-year 11.90 236.60 237.62 237.62 238.10 0.019480 3.08 3.86 3.97 1.00

Reach 2 Reach 2 1018    Regional 24.36 236.60 238.83 238.22 239.21 0.008110 2.73 8.91 4.40 0.61

Reach 2 Reach 2 1008    2-year 2.70 235.58 236.28 235.99 236.34 0.003993 1.14 2.37 3.49 0.44

Reach 2 Reach 2 1008    5-year 4.20 235.58 236.51 236.13 236.60 0.004007 1.31 3.21 3.56 0.44

Reach 2 Reach 2 1008    10-year 7.20 235.58 236.90 236.36 237.03 0.004232 1.56 4.61 3.67 0.44

Reach 2 Reach 2 1008    25-year 9.20 235.58 237.13 236.50 237.28 0.004359 1.69 5.46 3.73 0.45

Reach 2 Reach 2 1008    50-year 10.60 235.58 237.28 236.58 237.44 0.004426 1.76 6.02 3.77 0.44

Reach 2 Reach 2 1008    100-year 11.90 235.58 237.42 236.66 237.59 0.004460 1.82 6.55 3.81 0.44

Reach 2 Reach 2 1008    Regional 24.36 235.58 238.86 237.31 239.06 0.003608 1.98 12.32 4.21 0.37

Reach 2 Reach 2 1005    2-year 2.70 235.57 236.27 235.96 236.33 0.003108 1.03 2.62 3.84 0.40

Reach 2 Reach 2 1005    5-year 4.20 235.57 236.51 236.09 236.59 0.003084 1.18 3.55 3.92 0.40

Reach 2 Reach 2 1005    10-year 7.20 235.57 236.91 236.30 237.01 0.003199 1.41 5.12 4.05 0.40

Reach 2 Reach 2 1005    25-year 9.20 235.57 237.14 236.43 237.26 0.003270 1.52 6.07 4.13 0.40

Reach 2 Reach 2 1005    50-year 10.60 235.57 237.29 236.51 237.42 0.003304 1.58 6.70 4.18 0.40

Reach 2 Reach 2 1005    100-year 11.90 235.57 237.43 236.59 237.57 0.003317 1.63 7.29 4.23 0.40

Reach 2 Reach 2 1005    Regional 24.36 235.57 238.85 237.19 239.05 0.005832 1.98 12.33 0.35

Reach 2 Reach 2 999     2-year 2.70 235.55 236.20 235.98 236.30 0.004185 1.39 1.95 3.63 0.55

Reach 2 Reach 2 999     5-year 4.20 235.55 236.42 236.13 236.55 0.003864 1.61 2.60 3.64 0.55

Reach 2 Reach 2 999     10-year 7.20 235.55 236.76 236.38 236.96 0.003715 1.98 3.64 3.66 0.57

Reach 2 Reach 2 999     25-year 9.20 235.55 236.96 236.54 237.20 0.003660 2.17 4.23 3.67 0.58

Reach 2 Reach 2 999     50-year 10.60 235.55 237.09 236.63 237.36 0.003609 2.29 4.63 3.67 0.59

Reach 2 Reach 2 999     100-year 11.90 235.55 237.21 236.72 237.50 0.003532 2.38 4.99 3.68 0.59

Reach 2 Reach 2 999     Regional 24.36 235.55 238.59 237.44 238.97 0.005227 2.71 9.00 0.50

Reach 2 Reach 2 951     Culvert

Reach 2 Reach 2 666     2-year 2.70 234.65 235.28 235.14 235.40 0.005954 1.54 1.75 15.62 0.64

Reach 2 Reach 2 666     5-year 4.20 234.65 235.34 235.28 235.58 0.010790 2.20 1.91 16.10 0.88

Reach 2 Reach 2 666     10-year 7.20 234.65 235.54 235.54 235.96 0.012759 2.87 2.51 17.69 1.00

Reach 2 Reach 2 666     25-year 9.20 234.65 235.68 235.68 236.18 0.012154 3.12 2.95 18.72 1.00

Reach 2 Reach 2 666     50-year 10.60 234.65 235.79 235.79 236.32 0.011572 3.25 3.26 19.40 1.00

Reach 2 Reach 2 666     100-year 11.90 234.65 235.87 235.87 236.45 0.011489 3.40 3.50 19.87 1.00

Reach 2 Reach 2 666     Regional 24.36 234.65 236.59 236.59 237.53 0.009737 4.30 5.66 24.40 1.00

Reach 2 Reach 2 661     2-year 2.70 234.62 235.34 235.34 0.000186 0.30 10.59 19.02 0.12

Reach 2 Reach 2 661     5-year 4.20 234.62 235.45 235.46 0.000266 0.40 12.74 19.84 0.14

Reach 2 Reach 2 661     10-year 7.20 234.62 235.63 235.64 0.000384 0.55 16.37 20.74 0.18

Reach 2 Reach 2 661     25-year 9.20 234.62 235.73 235.75 0.000446 0.63 18.46 21.29 0.19

Reach 2 Reach 2 661     50-year 10.60 234.62 235.79 235.81 0.000482 0.69 19.84 21.65 0.20

Reach 2 Reach 2 661     100-year 11.90 234.62 235.85 235.87 0.000513 0.73 21.07 21.99 0.21

Reach 2 Reach 2 661     Regional 25.34 234.62 236.32 236.37 0.000720 1.08 32.29 25.38 0.27

Reach 2 Reach 2 656     2-year 2.70 234.66 235.34 235.34 0.000206 0.31 10.24 19.21 0.12

Reach 2 Reach 2 656     5-year 4.20 234.66 235.45 235.46 0.000291 0.41 12.41 20.23 0.15

Reach 2 Reach 2 656     10-year 7.20 234.66 235.63 235.64 0.000412 0.56 16.14 21.58 0.18

Reach 2 Reach 2 656     25-year 9.20 234.66 235.72 235.74 0.000472 0.64 18.30 22.09 0.20
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Reach 2 Reach 2 656     50-year 10.60 234.66 235.79 235.81 0.000507 0.69 19.73 22.41 0.21

Reach 2 Reach 2 656     100-year 11.90 234.66 235.84 235.87 0.000536 0.74 21.00 22.70 0.22

Reach 2 Reach 2 656     Regional 25.34 234.66 236.31 236.37 0.000736 1.08 32.36 25.96 0.27

Reach 2 Reach 2 604     2-year 2.70 234.65 235.30 235.32 0.001811 0.58 5.44 19.33 0.32

Reach 2 Reach 2 604     5-year 4.20 234.65 235.40 235.42 0.001726 0.68 7.44 20.11 0.33

Reach 2 Reach 2 604     10-year 7.20 234.65 235.57 235.60 0.001616 0.82 10.93 21.37 0.34

Reach 2 Reach 2 604     25-year 9.20 234.65 235.66 235.70 0.001588 0.89 12.98 22.09 0.34

Reach 2 Reach 2 604     50-year 10.60 234.65 235.73 235.77 0.001570 0.94 14.35 22.60 0.34

Reach 2 Reach 2 604     100-year 11.90 234.65 235.78 235.82 0.001555 0.98 15.59 23.05 0.35

Reach 2 Reach 2 604     Regional 25.34 234.65 236.24 236.31 0.001466 1.28 26.91 26.06 0.36

Reach 2 Reach 2 498     2-year 2.70 234.51 235.11 235.12 0.001845 0.62 5.46 18.95 0.33

Reach 2 Reach 2 498     5-year 4.20 234.51 235.22 235.24 0.001741 0.72 7.57 19.91 0.33

Reach 2 Reach 2 498     10-year 7.20 234.51 235.39 235.42 0.001640 0.86 11.23 21.48 0.34

Reach 2 Reach 2 498     25-year 9.20 234.51 235.49 235.53 0.001604 0.94 13.41 22.24 0.35

Reach 2 Reach 2 498     50-year 10.60 234.51 235.56 235.60 0.001587 0.98 14.85 22.67 0.35

Reach 2 Reach 2 498     100-year 11.90 234.51 235.61 235.66 0.001575 1.03 16.13 23.05 0.35

Reach 2 Reach 2 498     Regional 25.34 234.51 236.07 236.15 0.001547 1.35 27.55 26.25 0.37

Reach 2 Reach 2 388     2-year 2.70 234.38 234.91 234.93 0.001683 0.66 6.04 19.82 0.32

Reach 2 Reach 2 388     5-year 4.20 234.38 235.03 235.05 0.001603 0.76 8.42 20.57 0.33

Reach 2 Reach 2 388     10-year 7.20 234.38 235.21 235.24 0.001604 0.92 12.26 21.70 0.35

Reach 2 Reach 2 388     25-year 9.20 234.38 235.31 235.35 0.001628 1.01 14.44 22.28 0.36

Reach 2 Reach 2 388     50-year 10.60 234.38 235.37 235.42 0.001643 1.06 15.87 22.63 0.36

Reach 2 Reach 2 388     100-year 11.90 234.38 235.43 235.48 0.001659 1.11 17.13 22.94 0.37

Reach 2 Reach 2 388     Regional 25.34 234.38 235.88 235.96 0.001828 1.52 28.07 25.88 0.41

Reach 2 Reach 2 307     2-year 2.70 234.11 234.81 234.82 0.000940 0.56 6.78 19.25 0.25

Reach 2 Reach 2 307     5-year 4.20 234.11 234.92 234.94 0.001057 0.68 9.02 20.11 0.27

Reach 2 Reach 2 307     10-year 7.20 234.11 235.10 235.13 0.001249 0.86 12.55 21.24 0.31

Reach 2 Reach 2 307     25-year 9.20 234.11 235.19 235.23 0.001347 0.97 14.56 21.84 0.33

Reach 2 Reach 2 307     50-year 10.60 234.11 235.25 235.29 0.001403 1.03 15.88 22.24 0.34

Reach 2 Reach 2 307     100-year 11.90 234.11 235.30 235.35 0.001449 1.09 17.06 22.60 0.35

Reach 2 Reach 2 307     Regional 25.34 234.11 235.73 235.81 0.001766 1.52 27.37 25.76 0.41

Reach 2 Reach 2 213     2-year 2.70 233.98 234.74 234.75 0.000654 0.51 7.19 19.23 0.21

Reach 2 Reach 2 213     5-year 4.20 233.98 234.83 234.85 0.000885 0.65 9.06 19.97 0.25

Reach 2 Reach 2 213     10-year 7.20 233.98 234.97 235.01 0.001269 0.89 11.89 20.70 0.31

Reach 2 Reach 2 213     25-year 9.20 233.98 235.05 235.09 0.001475 1.01 13.49 21.09 0.34

Reach 2 Reach 2 213     50-year 10.60 233.98 235.10 235.15 0.001590 1.09 14.56 21.33 0.36

Reach 2 Reach 2 213     100-year 11.90 233.98 235.14 235.20 0.001686 1.16 15.50 21.54 0.37

Reach 2 Reach 2 213     Regional 25.34 233.98 235.51 235.62 0.002379 1.69 23.65 23.64 0.46

Reach 2 Reach 2 172     2-year 2.70 234.11 234.57 234.57 234.66 0.022460 1.36 1.99 11.00 1.02

Reach 2 Reach 2 172     5-year 4.20 234.11 234.64 234.64 234.74 0.019808 1.41 3.00 15.29 0.98

Reach 2 Reach 2 172     10-year 7.20 234.11 234.77 234.73 234.88 0.010983 1.45 5.30 18.62 0.79

Reach 2 Reach 2 172     25-year 9.20 234.11 234.86 234.79 234.96 0.008423 1.47 6.87 19.26 0.72

Reach 2 Reach 2 172     50-year 10.60 234.11 234.91 234.82 235.02 0.007493 1.50 7.88 19.64 0.69

Reach 2 Reach 2 172     100-year 11.90 234.11 234.95 234.85 235.07 0.006941 1.53 8.75 19.96 0.68

Reach 2 Reach 2 172     Regional 25.34 234.11 235.31 235.10 235.47 0.005108 1.86 16.35 22.74 0.63

Reach 2 Reach 2 117     2-year 2.70 233.80 234.47 234.11 234.48 0.000541 0.42 7.18 18.24 0.19

Reach 2 Reach 2 117     5-year 4.20 233.80 234.56 234.18 234.57 0.000739 0.55 8.88 19.45 0.23

Reach 2 Reach 2 117     10-year 7.20 233.80 234.69 234.28 234.72 0.001035 0.74 11.67 20.90 0.28

Reach 2 Reach 2 117     25-year 9.20 233.80 234.77 234.34 234.80 0.001203 0.85 13.22 21.54 0.30

Reach 2 Reach 2 117     50-year 10.60 233.80 234.81 234.36 234.85 0.001302 0.92 14.24 21.81 0.32

Reach 2 Reach 2 117     100-year 11.90 233.80 234.85 234.42 234.90 0.001390 0.98 15.12 21.99 0.33

Reach 2 Reach 2 117     Regional 25.34 233.80 235.19 234.70 235.28 0.002004 1.46 22.74 23.60 0.42

Reach 2 Reach 2 85      2-year 2.70 233.83 234.41 234.30 234.44 0.003722 0.68 4.26 18.74 0.44

Reach 2 Reach 2 85      5-year 4.20 233.83 234.49 234.36 234.52 0.003485 0.79 5.78 19.59 0.44

Reach 2 Reach 2 85      10-year 7.20 233.83 234.62 234.44 234.66 0.003411 0.97 8.27 20.73 0.46

Reach 2 Reach 2 85      25-year 9.20 233.83 234.68 234.49 234.74 0.003525 1.08 9.61 21.13 0.48

Reach 2 Reach 2 85      50-year 10.60 233.83 234.72 234.52 234.79 0.003564 1.15 10.51 21.39 0.49

Reach 2 Reach 2 85      100-year 11.90 233.83 234.76 234.54 234.83 0.003641 1.21 11.26 21.60 0.50

Reach 2 Reach 2 85      Regional 25.34 233.83 235.06 234.78 235.19 0.003927 1.66 18.10 23.25 0.56

Reach 2 Reach 2 63      2-year 2.70 233.87 234.25 234.20 234.30 0.011769 1.07 2.54 12.73 0.75

Reach 2 Reach 2 63      5-year 4.20 233.87 234.30 234.27 234.39 0.013717 1.26 3.36 15.05 0.83

Reach 2 Reach 2 63      10-year 7.20 233.87 234.37 234.37 234.51 0.017378 1.67 4.51 18.54 0.98

Reach 2 Reach 2 63      25-year 9.20 233.87 234.43 234.43 234.59 0.015914 1.78 5.56 19.45 0.96

Reach 2 Reach 2 63      50-year 10.60 233.87 234.46 234.46 234.63 0.015374 1.86 6.22 19.76 0.96

Reach 2 Reach 2 63      100-year 11.90 233.87 234.49 234.49 234.67 0.014732 1.92 6.84 19.99 0.95

Reach 2 Reach 2 63      Regional 25.34 233.87 234.73 234.73 235.03 0.013556 2.49 11.86 21.82 0.98

Reach 2 Reach 2 45      2-year 2.70 233.72 233.93 233.93 233.99 0.032869 1.49 3.78 32.03 1.21

Reach 2 Reach 2 45      5-year 4.20 233.72 233.97 233.97 234.04 0.033008 1.69 5.14 35.00 1.25

Reach 2 Reach 2 45      10-year 7.20 233.72 234.05 234.05 234.13 0.027207 1.87 8.59 49.37 1.19

Reach 2 Reach 2 45      25-year 9.20 233.72 234.17 234.22 0.010790 1.52 15.10 65.22 0.80

Reach 2 Reach 2 45      50-year 10.60 233.72 234.26 234.29 0.005546 1.25 20.65 66.89 0.59

Reach 2 Reach 2 45      100-year 11.90 233.72 234.35 234.37 0.003144 1.06 26.82 68.74 0.46

Reach 2 Reach 2 45      Regional 25.34 233.72 234.53 234.57 0.004319 1.51 39.47 71.31 0.57

Gore Road Trib Reach2 1450.572 41.08-05        2-year 0.60 237.54 237.83 237.86 0.007462 0.83 0.72 3.65 0.59

Gore Road Trib Reach2 1450.572 41.08-05        5-year 1.10 237.54 237.93 237.98 0.007252 0.98 1.13 4.35 0.61

Gore Road Trib Reach2 1450.572 41.08-05        10-year 2.46 237.54 238.07 238.17 0.009274 1.35 1.82 5.16 0.72

Gore Road Trib Reach2 1450.572 41.08-05        25-year 3.14 237.54 238.15 238.25 0.008960 1.41 2.23 5.75 0.72

Gore Road Trib Reach2 1450.572 41.08-05        50-year 3.66 237.54 238.19 238.30 0.009182 1.47 2.49 6.15 0.74

Gore Road Trib Reach2 1450.572 41.08-05        100-year 4.17 237.54 238.25 238.36 0.008860 1.45 2.87 7.03 0.73

Gore Road Trib Reach2 1450.572 41.08-05        Regional 10.74 237.54 238.48 238.48 238.73 0.015495 2.22 4.87 10.47 1.00

Gore Road Trib Reach2 1450.428 41.08-04        2-year 0.60 235.83 236.10 236.09 236.19 0.020742 1.30 0.46 2.52 0.97

Gore Road Trib Reach2 1450.428 41.08-04        5-year 1.10 235.83 236.21 236.21 236.30 0.021754 1.33 0.83 4.58 1.00

Gore Road Trib Reach2 1450.428 41.08-04        10-year 2.46 235.83 236.36 236.34 236.48 0.015625 1.49 1.65 5.95 0.91

Gore Road Trib Reach2 1450.428 41.08-04        25-year 3.14 235.83 236.40 236.39 236.54 0.016222 1.66 1.90 6.60 0.94

Gore Road Trib Reach2 1450.428 41.08-04        50-year 3.66 235.83 236.43 236.42 236.59 0.016133 1.76 2.12 7.31 0.96
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Gore Road Trib Reach2 1450.428 41.08-04        100-year 4.17 235.83 236.46 236.46 236.64 0.017187 1.89 2.27 7.90 1.00

Gore Road Trib Reach2 1450.428 41.08-04        Regional 10.74 235.83 236.82 236.82 236.99 0.007948 2.02 9.50 33.15 0.76

Gore Road Trib Reach2 1450.284 41.08-03        2-year 0.60 234.78 234.98 234.99 0.004357 0.42 2.16 18.45 0.33

Gore Road Trib Reach2 1450.284 41.08-03        5-year 1.10 234.78 235.04 235.05 0.004585 0.52 3.46 25.20 0.35

Gore Road Trib Reach2 1450.284 41.08-03        10-year 2.46 234.78 235.12 235.14 0.005990 0.74 5.77 29.76 0.43

Gore Road Trib Reach2 1450.284 41.08-03        25-year 3.14 234.78 235.16 235.17 0.006053 0.80 6.80 30.52 0.44

Gore Road Trib Reach2 1450.284 41.08-03        50-year 3.66 234.78 235.18 235.20 0.006121 0.84 7.53 31.09 0.45

Gore Road Trib Reach2 1450.284 41.08-03        100-year 4.17 234.78 235.20 235.22 0.006000 0.87 8.31 32.34 0.45

Gore Road Trib Reach2 1450.284 41.08-03        Regional 10.74 234.78 235.41 235.45 0.006470 1.21 16.83 48.74 0.50

Gore Road Trib Reach2 1450.168 41.08-02        2-year 0.60 233.73 233.89 233.89 233.95 0.026227 1.08 0.55 4.84 1.03

Gore Road Trib Reach2 1450.168 41.08-02        5-year 1.10 233.73 233.96 233.96 234.03 0.022025 1.22 0.92 7.50 0.99

Gore Road Trib Reach2 1450.168 41.08-02        10-year 2.46 233.73 234.08 234.08 234.17 0.012383 1.36 2.68 21.96 0.82

Gore Road Trib Reach2 1450.168 41.08-02        25-year 3.14 233.73 234.12 234.12 234.21 0.011997 1.45 3.51 24.04 0.82

Gore Road Trib Reach2 1450.168 41.08-02        50-year 3.66 233.73 234.14 234.14 234.24 0.011680 1.51 4.15 26.00 0.82

Gore Road Trib Reach2 1450.168 41.08-02        100-year 4.17 233.73 234.16 234.16 234.26 0.011772 1.57 4.69 27.37 0.83

Gore Road Trib Reach2 1450.168 41.08-02        Regional 10.74 233.73 234.36 234.36 234.49 0.010983 2.02 12.17 47.05 0.87

Gore Road Trib Reach2 1450.000 41.08-01        2-year 0.60 233.28 233.49 233.49 0.000277 0.13 8.58 59.69 0.11

Gore Road Trib Reach2 1450.000 41.08-01        5-year 1.10 233.28 233.57 233.57 0.000288 0.18 13.65 73.52 0.12

Gore Road Trib Reach2 1450.000 41.08-01        10-year 2.46 233.28 233.69 233.69 0.000282 0.24 23.71 86.85 0.13

Gore Road Trib Reach2 1450.000 41.08-01        25-year 3.14 233.28 233.74 233.74 0.000280 0.26 28.13 89.05 0.13

Gore Road Trib Reach2 1450.000 41.08-01        50-year 3.66 233.28 233.78 233.78 0.000279 0.27 31.17 90.37 0.13

Gore Road Trib Reach2 1450.000 41.08-01        100-year 4.17 233.28 233.81 233.81 0.000276 0.28 34.04 90.95 0.13

Gore Road Trib Reach2 1450.000 41.08-01        Regional 10.74 233.28 234.14 234.14 0.000243 0.38 65.24 98.64 0.14

Gore Road Trib Reach1 1416.798 41.07-06        2-year 1.73 232.98 233.27 233.15 233.28 0.008542 0.44 4.83 36.11 0.29

Gore Road Trib Reach1 1416.798 41.07-06        5-year 3.22 232.98 233.33 233.21 233.34 0.009215 0.52 7.27 40.72 0.31

Gore Road Trib Reach1 1416.798 41.07-06        10-year 7.16 232.98 233.45 233.46 0.010067 0.65 12.12 45.41 0.33

Gore Road Trib Reach1 1416.798 41.07-06        25-year 9.17 232.98 233.49 233.51 0.010136 0.70 14.29 47.01 0.34

Gore Road Trib Reach1 1416.798 41.07-06        50-year 10.70 232.98 233.53 233.55 0.010121 0.73 15.84 47.83 0.35

Gore Road Trib Reach1 1416.798 41.07-06        100-year 12.23 232.98 233.56 233.59 0.009633 0.75 17.52 48.22 0.34

Gore Road Trib Reach1 1416.798 41.07-06        Regional 31.51 232.98 233.91 233.95 0.007724 0.96 35.37 56.49 0.33

Gore Road Trib Reach1 1416.721 41.07-05        2-year 1.73 232.59 232.75 232.76 0.005845 0.26 6.70 47.71 0.22

Gore Road Trib Reach1 1416.721 41.07-05        5-year 3.22 232.59 232.82 232.83 0.005117 0.32 10.15 48.02 0.22

Gore Road Trib Reach1 1416.721 41.07-05        10-year 7.16 232.59 232.97 232.98 0.004348 0.41 17.30 48.37 0.22

Gore Road Trib Reach1 1416.721 41.07-05        25-year 9.17 232.59 233.04 233.05 0.004037 0.45 20.55 48.51 0.22

Gore Road Trib Reach1 1416.721 41.07-05        50-year 10.70 232.59 233.09 233.10 0.003894 0.47 22.80 48.62 0.22

Gore Road Trib Reach1 1416.721 41.07-05        100-year 12.23 232.59 233.12 233.13 0.004071 0.50 24.38 48.72 0.23

Gore Road Trib Reach1 1416.721 41.07-05        Regional 31.51 232.59 233.49 233.52 0.004238 0.74 43.04 51.62 0.25

Gore Road Trib Reach1 1416.598 41.07-04        2-year 1.73 231.99 232.27 232.28 0.002922 0.59 7.50 45.46 0.39

Gore Road Trib Reach1 1416.598 41.07-04        5-year 3.22 231.99 232.35 232.36 0.003053 0.73 10.98 46.73 0.41

Gore Road Trib Reach1 1416.598 41.07-04        10-year 7.16 231.99 232.47 232.49 0.003921 1.03 17.51 54.18 0.50

Gore Road Trib Reach1 1416.598 41.07-04        25-year 9.17 231.99 232.51 232.53 0.004523 1.17 19.66 55.21 0.54

Gore Road Trib Reach1 1416.598 41.07-04        50-year 10.70 231.99 232.54 232.57 0.004777 1.26 21.42 56.38 0.56

Gore Road Trib Reach1 1416.598 41.07-04        100-year 12.23 231.99 232.58 232.60 0.004840 1.32 23.31 58.51 0.57

Gore Road Trib Reach1 1416.598 41.07-04        Regional 31.51 231.99 232.88 232.93 0.005700 1.93 43.82 74.13 0.67

Gore Road Trib Reach1 1416.398 41.07-03        2-year 1.73 230.73 231.05 231.07 0.018642 0.68 2.99 28.13 0.43

Gore Road Trib Reach1 1416.398 41.07-03        5-year 3.22 230.73 231.11 231.06 231.14 0.017697 0.77 5.03 34.20 0.44

Gore Road Trib Reach1 1416.398 41.07-03        10-year 7.16 230.73 231.26 231.29 0.010346 0.76 10.97 42.60 0.36

Gore Road Trib Reach1 1416.398 41.07-03        25-year 9.17 230.73 231.34 231.36 0.007867 0.74 14.29 44.97 0.32

Gore Road Trib Reach1 1416.398 41.07-03        50-year 10.70 230.73 231.38 231.41 0.007196 0.74 16.37 46.30 0.31

Gore Road Trib Reach1 1416.398 41.07-03        100-year 12.23 230.73 231.42 231.45 0.007035 0.77 18.06 47.30 0.31

Gore Road Trib Reach1 1416.398 41.07-03        Regional 31.51 230.73 231.81 231.85 0.005112 0.90 38.25 56.27 0.29

Gore Road Trib Reach1 1416.261 41.07-02        2-year 1.73 229.56 230.17 230.01 230.18 0.003249 0.74 5.06 29.02 0.42

Gore Road Trib Reach1 1416.261 41.07-02        5-year 3.22 229.56 230.27 230.15 230.29 0.003161 0.83 8.16 30.91 0.43

Gore Road Trib Reach1 1416.261 41.07-02        10-year 7.16 229.56 230.43 230.46 0.003974 1.11 13.49 41.76 0.50

Gore Road Trib Reach1 1416.261 41.07-02        25-year 9.17 229.56 230.48 230.53 0.004835 1.32 16.11 46.59 0.56

Gore Road Trib Reach1 1416.261 41.07-02        50-year 10.70 229.56 230.51 230.56 0.005315 1.43 17.45 48.63 0.59

Gore Road Trib Reach1 1416.261 41.07-02        100-year 12.23 229.56 230.54 230.59 0.005497 1.50 18.98 50.35 0.61

Gore Road Trib Reach1 1416.261 41.07-02        Regional 31.51 229.56 230.78 230.91 0.009619 2.47 32.95 68.96 0.85

Gore Road Trib Reach1 1416.193 41.07-01        2-year 1.73 229.05 229.49 229.49 229.58 0.067558 1.43 1.37 8.17 0.83

Gore Road Trib Reach1 1416.193 41.07-01        5-year 3.22 229.05 229.60 229.60 229.71 0.058640 1.64 2.52 13.15 0.82

Gore Road Trib Reach1 1416.193 41.07-01        10-year 7.16 229.05 229.79 229.79 229.86 0.031938 1.56 8.07 44.03 0.64

Gore Road Trib Reach1 1416.193 41.07-01        25-year 9.17 229.05 229.86 229.91 0.022666 1.42 11.18 46.75 0.55

Gore Road Trib Reach1 1416.193 41.07-01        50-year 10.70 229.05 229.91 229.95 0.018578 1.34 13.50 49.66 0.51

Gore Road Trib Reach1 1416.193 41.07-01        100-year 12.23 229.05 229.94 229.99 0.017033 1.33 15.36 55.86 0.49

Gore Road Trib Reach1 1416.193 41.07-01        Regional 31.51 229.05 230.30 230.33 0.006818 1.09 44.81 90.19 0.33

Gore Road Trib Reach1-DS-0 1416.041 41.06-16        2-year 1.92 228.39 228.77 228.77 0.001468 0.41 5.73 27.68 0.27

Gore Road Trib Reach1-DS-0 1416.041 41.06-16        5-year 3.71 228.39 228.86 228.87 0.001748 0.55 8.52 31.85 0.31

Gore Road Trib Reach1-DS-0 1416.041 41.06-16        10-year 8.60 228.39 229.02 229.05 0.002378 0.83 14.23 42.80 0.39

Gore Road Trib Reach1-DS-0 1416.041 41.06-16        25-year 11.11 228.39 229.08 229.11 0.002539 0.93 16.98 45.65 0.41

Gore Road Trib Reach1-DS-0 1416.041 41.06-16        50-year 13.08 228.39 229.12 229.16 0.002715 1.00 18.78 47.97 0.43

Gore Road Trib Reach1-DS-0 1416.041 41.06-16        100-year 15.08 228.39 229.16 229.21 0.002782 1.07 20.81 49.99 0.44

Gore Road Trib Reach1-DS-0 1416.041 41.06-16        Regional 40.85 228.39 229.49 229.60 0.003878 1.69 39.64 62.06 0.56

Gore Road Trib Reach1-DS-0 1415.982 41.06-15        2-year 1.92 228.33 228.58 228.59 0.009817 0.44 5.20 45.31 0.31

Gore Road Trib Reach1-DS-0 1415.982 41.06-15        5-year 3.71 228.33 228.63 228.56 228.64 0.013762 0.59 7.19 47.26 0.37

Gore Road Trib Reach1-DS-0 1415.982 41.06-15        10-year 8.60 228.33 228.71 228.74 0.019155 0.84 11.38 53.10 0.46

Gore Road Trib Reach1-DS-0 1415.982 41.06-15        25-year 11.11 228.33 228.75 228.78 0.020439 0.93 13.24 54.84 0.48

Gore Road Trib Reach1-DS-0 1415.982 41.06-15        50-year 13.08 228.33 228.77 228.81 0.021443 0.99 14.52 55.68 0.50

Gore Road Trib Reach1-DS-0 1415.982 41.06-15        100-year 15.08 228.33 228.79 228.84 0.022460 1.05 15.71 56.33 0.52

Gore Road Trib Reach1-DS-0 1415.982 41.06-15        Regional 40.85 228.33 229.02 229.12 0.024935 1.48 29.85 66.74 0.59

Gore Road Trib Reach1-DS-0 1415.904 41.06-14        2-year 1.92 227.40 227.78 227.81 0.010325 0.92 2.84 20.67 0.69

Gore Road Trib Reach1-DS-0 1415.904 41.06-14        5-year 3.71 227.40 227.88 227.91 0.006583 0.98 5.06 23.80 0.59

Gore Road Trib Reach1-DS-0 1415.904 41.06-14        10-year 8.60 227.40 228.05 227.90 228.09 0.004726 1.15 10.86 42.79 0.54

Gore Road Trib Reach1-DS-0 1415.904 41.06-14        25-year 11.11 227.40 228.11 227.98 228.15 0.004298 1.19 13.73 47.83 0.53

Gore Road Trib Reach1-DS-0 1415.904 41.06-14        50-year 13.08 227.40 228.16 228.20 0.004029 1.22 16.12 53.98 0.52

Gore Road Trib Reach1-DS-0 1415.904 41.06-14        100-year 15.08 227.40 228.20 228.24 0.003791 1.24 18.34 55.35 0.51
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Gore Road Trib Reach1-DS-0 1415.904 41.06-14        Regional 40.85 227.40 228.58 228.64 0.002642 1.44 41.99 67.10 0.46

Gore Road Trib Reach1-DS-0 1415.793 41.06-13        2-year 1.92 226.47 227.19 227.04 227.21 0.003358 0.84 3.79 16.73 0.43

Gore Road Trib Reach1-DS-0 1415.793 41.06-13        5-year 3.71 226.47 227.33 227.16 227.36 0.003815 0.93 7.01 24.83 0.47

Gore Road Trib Reach1-DS-0 1415.793 41.06-13        10-year 8.60 226.47 227.53 227.36 227.58 0.004534 1.28 12.61 36.99 0.54

Gore Road Trib Reach1-DS-0 1415.793 41.06-13        25-year 11.11 226.47 227.60 227.40 227.66 0.004540 1.40 15.59 40.69 0.56

Gore Road Trib Reach1-DS-0 1415.793 41.06-13        50-year 13.08 226.47 227.65 227.45 227.72 0.004788 1.50 17.52 44.13 0.58

Gore Road Trib Reach1-DS-0 1415.793 41.06-13        100-year 15.08 226.47 227.70 227.49 227.77 0.004860 1.58 19.66 46.61 0.59

Gore Road Trib Reach1-DS-0 1415.793 41.06-13        Regional 40.85 226.47 228.11 227.87 228.23 0.005317 2.23 42.04 61.60 0.66

Gore Road Trib Reach1-DS-0 1415.720 41.06-12        2-year 1.92 226.47 226.95 226.97 0.003286 0.77 4.98 26.72 0.43

Gore Road Trib Reach1-DS-0 1415.720 41.06-12        5-year 3.71 226.47 227.06 227.09 0.003675 0.99 8.65 40.81 0.48

Gore Road Trib Reach1-DS-0 1415.720 41.06-12        10-year 8.60 226.47 227.24 227.28 0.003832 1.26 17.02 52.13 0.51

Gore Road Trib Reach1-DS-0 1415.720 41.06-12        25-year 11.11 226.47 227.30 227.35 0.003928 1.37 20.51 55.01 0.53

Gore Road Trib Reach1-DS-0 1415.720 41.06-12        50-year 13.08 226.47 227.36 227.40 0.003733 1.41 23.75 58.07 0.52

Gore Road Trib Reach1-DS-0 1415.720 41.06-12        100-year 15.08 226.47 227.41 227.45 0.003813 1.48 26.38 61.01 0.53

Gore Road Trib Reach1-DS-0 1415.720 41.06-12        Regional 40.85 226.47 227.79 227.87 0.004384 2.07 52.93 78.81 0.61

Gore Road Trib Reach1-DS-0 1415.590 41.06-11        2-year 1.92 225.93 226.43 226.44 0.005157 0.42 6.07 32.01 0.24

Gore Road Trib Reach1-DS-0 1415.590 41.06-11        5-year 3.71 225.93 226.54 226.55 0.004641 0.49 10.10 41.24 0.23

Gore Road Trib Reach1-DS-0 1415.590 41.06-11        10-year 8.60 225.93 226.73 226.74 0.004309 0.59 19.84 64.01 0.24

Gore Road Trib Reach1-DS-0 1415.590 41.06-11        25-year 11.11 225.93 226.80 226.81 0.004168 0.62 24.47 69.46 0.24

Gore Road Trib Reach1-DS-0 1415.590 41.06-11        50-year 13.08 225.93 226.86 226.87 0.004329 0.67 29.10 78.97 0.25

Gore Road Trib Reach1-DS-0 1415.590 41.06-11        100-year 15.08 225.93 226.90 226.91 0.004366 0.70 32.27 82.01 0.25

Gore Road Trib Reach1-DS-0 1415.590 41.06-11        Regional 40.85 225.93 227.27 227.29 0.004121 0.88 65.42 99.36 0.26

Gore Road Trib Reach1-DS-0 1415.515 41.06-10        2-year 1.92 225.78 226.12 226.13 0.003441 0.59 5.46 35.06 0.41

Gore Road Trib Reach1-DS-0 1415.515 41.06-10        5-year 3.71 225.78 226.20 226.22 0.004241 0.81 8.41 41.47 0.48

Gore Road Trib Reach1-DS-0 1415.515 41.06-10        10-year 8.60 225.78 226.32 226.36 0.005976 1.21 13.78 50.39 0.61

Gore Road Trib Reach1-DS-0 1415.515 41.06-10        25-year 11.11 225.78 226.37 226.42 0.006427 1.35 16.46 54.60 0.64

Gore Road Trib Reach1-DS-0 1415.515 41.06-10        50-year 13.08 225.78 226.40 226.46 0.006814 1.47 18.48 57.83 0.67

Gore Road Trib Reach1-DS-0 1415.515 41.06-10        100-year 15.08 225.78 226.43 226.50 0.007104 1.56 20.22 60.28 0.69

Gore Road Trib Reach1-DS-0 1415.515 41.06-10        Regional 40.85 225.78 226.71 226.84 0.008798 2.30 39.09 72.86 0.82

Gore Road Trib Reach1-DS-0 1415.353 41.06-09        2-year 1.92 225.06 225.38 225.31 225.39 0.006520 0.36 5.86 55.28 0.25

Gore Road Trib Reach1-DS-0 1415.353 41.06-09        5-year 3.71 225.06 225.46 225.47 0.004911 0.35 10.47 66.57 0.22

Gore Road Trib Reach1-DS-0 1415.353 41.06-09        10-year 8.60 225.06 225.60 225.61 0.003623 0.40 21.31 84.68 0.20

Gore Road Trib Reach1-DS-0 1415.353 41.06-09        25-year 11.11 225.06 225.66 225.67 0.003434 0.43 26.05 92.72 0.20

Gore Road Trib Reach1-DS-0 1415.353 41.06-09        50-year 13.08 225.06 225.69 225.71 0.003315 0.44 29.93 100.99 0.20

Gore Road Trib Reach1-DS-0 1415.353 41.06-09        100-year 15.08 225.06 225.73 225.74 0.003233 0.46 33.55 104.44 0.20

Gore Road Trib Reach1-DS-0 1415.353 41.06-09        Regional 40.85 225.06 226.08 226.10 0.002606 0.58 71.17 111.60 0.20

Gore Road Trib Reach1-DS-0 1415.201 41.06-08        2-year 1.92 224.34 224.75 224.76 0.002612 0.63 6.92 37.94 0.38

Gore Road Trib Reach1-DS-0 1415.201 41.06-08        5-year 3.71 224.34 224.84 224.85 0.003086 0.82 10.80 48.60 0.43

Gore Road Trib Reach1-DS-0 1415.201 41.06-08        10-year 8.60 224.34 224.98 225.01 0.004100 1.17 18.70 61.10 0.52

Gore Road Trib Reach1-DS-0 1415.201 41.06-08        25-year 11.11 224.34 225.04 225.07 0.004266 1.28 22.13 62.23 0.54

Gore Road Trib Reach1-DS-0 1415.201 41.06-08        50-year 13.08 224.34 225.08 225.11 0.004300 1.35 24.77 63.18 0.55

Gore Road Trib Reach1-DS-0 1415.201 41.06-08        100-year 15.08 224.34 225.12 225.15 0.004349 1.41 27.34 64.39 0.56

Gore Road Trib Reach1-DS-0 1415.201 41.06-08        Regional 40.85 224.34 225.48 225.53 0.005014 2.02 51.73 73.34 0.64

Gore Road Trib Reach1-DS-0 1415.055 41.06-07        2-year 1.92 223.77 224.02 224.03 0.014450 0.54 4.67 36.86 0.37

Gore Road Trib Reach1-DS-0 1415.055 41.06-07        5-year 3.71 223.77 224.10 224.11 0.010247 0.56 8.58 56.83 0.33

Gore Road Trib Reach1-DS-0 1415.055 41.06-07        10-year 8.60 223.77 224.25 224.26 0.006993 0.61 18.57 74.43 0.29

Gore Road Trib Reach1-DS-0 1415.055 41.06-07        25-year 11.11 223.77 224.29 224.31 0.006903 0.64 22.14 77.06 0.29

Gore Road Trib Reach1-DS-0 1415.055 41.06-07        50-year 13.08 223.77 224.33 224.34 0.006903 0.67 24.77 79.52 0.30

Gore Road Trib Reach1-DS-0 1415.055 41.06-07        100-year 15.08 223.77 224.36 224.37 0.006964 0.70 27.20 81.28 0.30

Gore Road Trib Reach1-DS-0 1415.055 41.06-07        Regional 40.85 223.77 224.66 224.69 0.006808 0.93 54.69 101.84 0.32

Gore Road Trib Reach1-DS-0 1414.792 41.06-06        2-year 1.92 222.48 222.97 222.84 222.98 0.002857 0.33 9.62 70.71 0.18

Gore Road Trib Reach1-DS-0 1414.792 41.06-06        5-year 3.71 222.48 223.03 222.89 223.04 0.003764 0.42 13.80 73.58 0.21

Gore Road Trib Reach1-DS-0 1414.792 41.06-06        10-year 8.60 222.48 223.12 223.13 0.005691 0.59 20.76 74.94 0.27

Gore Road Trib Reach1-DS-0 1414.792 41.06-06        25-year 11.11 222.48 223.17 223.18 0.005992 0.64 24.03 75.60 0.28

Gore Road Trib Reach1-DS-0 1414.792 41.06-06        50-year 13.08 222.48 223.20 223.22 0.005999 0.67 26.65 76.23 0.28

Gore Road Trib Reach1-DS-0 1414.792 41.06-06        100-year 15.08 222.48 223.24 223.25 0.005945 0.69 29.25 76.81 0.28

Gore Road Trib Reach1-DS-0 1414.792 41.06-06        Regional 40.85 222.48 223.55 223.58 0.006198 0.93 54.10 81.22 0.31

Gore Road Trib Reach1-DS-0 1414.601 41.06-05        2-year 1.92 221.55 221.76 221.76 221.84 0.022428 1.23 1.56 10.03 1.00

Gore Road Trib Reach1-DS-0 1414.601 41.06-05        5-year 3.71 221.55 221.90 221.98 0.010311 1.22 3.04 11.08 0.74

Gore Road Trib Reach1-DS-0 1414.601 41.06-05        10-year 8.60 221.55 222.19 222.03 222.26 0.004312 1.24 9.79 42.20 0.54

Gore Road Trib Reach1-DS-0 1414.601 41.06-05        25-year 11.11 221.55 222.27 222.13 222.34 0.003852 1.29 13.88 54.66 0.52

Gore Road Trib Reach1-DS-0 1414.601 41.06-05        50-year 13.08 221.55 222.32 222.19 222.40 0.003727 1.33 16.70 56.05 0.52

Gore Road Trib Reach1-DS-0 1414.601 41.06-05        100-year 15.08 221.55 222.37 222.45 0.003661 1.38 19.30 57.08 0.52

Gore Road Trib Reach1-DS-0 1414.601 41.06-05        Regional 40.85 221.55 222.90 222.98 0.002258 1.57 51.08 61.50 0.45

Gore Road Trib Reach1-DS-0 1414.401 41.06-04        2-year 1.92 220.38 221.03 221.05 0.001389 0.61 3.17 7.20 0.29

Gore Road Trib Reach1-DS-0 1414.401 41.06-04        5-year 3.71 220.38 221.22 221.25 0.001763 0.80 4.63 8.21 0.34

Gore Road Trib Reach1-DS-0 1414.401 41.06-04        10-year 8.60 220.38 221.48 221.56 0.002956 1.24 6.92 9.30 0.46

Gore Road Trib Reach1-DS-0 1414.401 41.06-04        25-year 11.11 220.38 221.63 221.72 0.002622 1.32 9.20 22.22 0.45

Gore Road Trib Reach1-DS-0 1414.401 41.06-04        50-year 13.08 220.38 221.76 221.85 0.002151 1.31 13.18 37.64 0.41

Gore Road Trib Reach1-DS-0 1414.401 41.06-04        100-year 15.08 220.38 221.90 221.97 0.001676 1.26 19.40 52.15 0.37

Gore Road Trib Reach1-DS-0 1414.401 41.06-04        Regional 40.85 220.38 222.59 222.66 0.001237 1.47 61.46 74.84 0.35

Gore Road Trib Reach1-DS-0 1414.292 41.06-03        2-year 1.92 220.38 220.85 220.62 220.87 0.001901 0.64 2.99 7.91 0.33

Gore Road Trib Reach1-DS-0 1414.292 41.06-03        5-year 3.71 220.38 221.02 220.74 221.05 0.001936 0.78 6.34 34.52 0.35

Gore Road Trib Reach1-DS-0 1414.292 41.06-03        10-year 8.60 220.38 221.41 221.02 221.42 0.000552 0.61 33.13 79.80 0.21

Gore Road Trib Reach1-DS-0 1414.292 41.06-03        25-year 11.11 220.38 221.61 221.13 221.62 0.000323 0.54 49.65 86.20 0.16

Gore Road Trib Reach1-DS-0 1414.292 41.06-03        50-year 13.08 220.38 221.76 221.17 221.77 0.000245 0.51 62.48 90.08 0.15

Gore Road Trib Reach1-DS-0 1414.292 41.06-03        100-year 15.08 220.38 221.90 221.21 221.91 0.000198 0.49 75.44 95.49 0.13

Gore Road Trib Reach1-DS-0 1414.292 41.06-03        Regional 40.85 220.38 222.58 221.46 222.59 0.000225 0.69 151.21 123.11 0.15

Gore Road Trib Reach1-DS-0 1414.284 41.06-02        2-year 1.92 220.38 220.84 220.62 220.86 0.001798 0.61 3.19 20.61 0.32

Gore Road Trib Reach1-DS-0 1414.284 41.06-02        5-year 3.71 220.38 221.01 220.74 221.04 0.001759 0.78 5.58 58.30 0.34

Gore Road Trib Reach1-DS-0 1414.284 41.06-02        10-year 8.60 220.38 221.36 220.96 221.40 0.001409 0.98 11.87 75.48 0.33

Gore Road Trib Reach1-DS-0 1414.284 41.06-02        25-year 11.11 220.38 221.55 221.05 221.60 0.001110 0.99 15.41 82.16 0.31

Gore Road Trib Reach1-DS-0 1414.284 41.06-02        50-year 13.08 220.38 221.70 221.11 221.74 0.000972 1.01 17.98 86.50 0.29

Gore Road Trib Reach1-DS-0 1414.284 41.06-02        100-year 15.08 220.38 221.84 221.16 221.88 0.000874 1.03 20.47 89.47 0.28

Gore Road Trib Reach1-DS-0 1414.284 41.06-02        Regional 40.85 220.38 222.58 221.65 222.59 0.000208 0.67 151.62 132.40 0.15
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Gore Road Trib Reach1-DS-0 1414.268 x-124 (41.06-01) Culvert

Gore Road Trib Reach1-DS-0 1414.253 41.05-13        2-year 1.75 220.41 220.79 220.68 220.82 0.004865 0.80 2.20 37.88 0.50

Gore Road Trib Reach1-DS-0 1414.253 41.05-13        5-year 3.72 220.41 220.90 220.80 220.97 0.006617 1.13 3.36 52.33 0.62

Gore Road Trib Reach1-DS-0 1414.253 41.05-13        10-year 8.70 220.41 221.04 221.02 221.21 0.010900 1.82 5.54 73.44 0.84

Gore Road Trib Reach1-DS-0 1414.253 41.05-13        25-year 11.46 220.41 221.11 221.11 221.31 0.011934 2.07 6.70 77.82 0.89

Gore Road Trib Reach1-DS-0 1414.253 41.05-13        50-year 13.44 220.41 221.15 221.15 221.38 0.012215 2.21 7.52 78.57 0.92

Gore Road Trib Reach1-DS-0 1414.253 41.05-13        100-year 15.53 220.41 221.20 221.20 221.45 0.011992 2.31 8.44 79.48 0.92

Gore Road Trib Reach1-DS-0 1414.253 41.05-13        Regional 39.90 220.41 221.65 221.65 222.10 0.011501 3.21 16.47 88.84 0.98

Gore Road Trib Reach1-DS-0 1414.247 41.05-12        2-year 1.75 220.32 220.76 220.77 0.003846 0.30 7.34 44.01 0.19

Gore Road Trib Reach1-DS-0 1414.247 41.05-12        5-year 3.72 220.32 220.89 220.89 0.002726 0.32 15.52 77.46 0.17

Gore Road Trib Reach1-DS-0 1414.247 41.05-12        10-year 8.70 220.32 221.05 221.05 0.002592 0.39 27.98 84.95 0.18

Gore Road Trib Reach1-DS-0 1414.247 41.05-12        25-year 11.46 220.32 221.11 221.12 0.002553 0.43 33.81 88.00 0.18

Gore Road Trib Reach1-DS-0 1414.247 41.05-12        50-year 13.44 220.32 221.15 221.16 0.002664 0.45 37.07 89.63 0.19

Gore Road Trib Reach1-DS-0 1414.247 41.05-12        100-year 15.53 220.32 221.19 221.20 0.002625 0.47 40.92 91.10 0.19

Gore Road Trib Reach1-DS-0 1414.247 41.05-12        Regional 39.90 220.32 221.55 221.57 0.002518 0.62 75.54 98.29 0.20

Gore Road Trib Reach1-DS-0 1414.191 41.05-11        2-year 1.75 219.93 220.42 220.37 220.51 0.009584 1.30 1.59 9.13 0.73

Gore Road Trib Reach1-DS-0 1414.191 41.05-11        5-year 3.72 219.93 220.57 220.56 220.69 0.009125 1.63 3.99 25.31 0.76

Gore Road Trib Reach1-DS-0 1414.191 41.05-11        10-year 8.70 219.93 220.78 220.77 220.88 0.006895 1.81 12.93 52.25 0.70

Gore Road Trib Reach1-DS-0 1414.191 41.05-11        25-year 11.46 219.93 220.84 220.81 220.94 0.006998 1.93 16.27 54.65 0.72

Gore Road Trib Reach1-DS-0 1414.191 41.05-11        50-year 13.44 219.93 220.89 220.99 0.006831 1.98 18.73 56.23 0.71

Gore Road Trib Reach1-DS-0 1414.191 41.05-11        100-year 15.53 219.93 220.93 221.03 0.006616 2.02 21.20 57.16 0.71

Gore Road Trib Reach1-DS-0 1414.191 41.05-11        Regional 39.90 219.93 221.31 221.42 0.005758 2.43 44.54 65.48 0.71
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HEC-RAS  Plan: SCE Proposed FLoodplain_June 2024  Locations: User Defined 
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Vel Left Vel Right Vel Total Volume

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  (m/s) (m/s) (m/s) (1000 m3)
HDF-3 1 1002    2-year 0.29 242.73 242.98 242.90 243.00 0.003992 0.65 0.46 3.69 0.49 0.08 0.62 3.21
HDF-3 1 1002    5-year 0.54 242.73 243.07 242.98 243.09 0.003304 0.72 1.07 13.28 0.47 0.08 0.16 0.51 5.02
HDF-3 1 1002    10-year 0.74 242.73 243.11 243.03 243.13 0.002848 0.74 1.67 16.91 0.45 0.13 0.21 0.45 6.22
HDF-3 1 1002    25-year 1.02 242.73 243.14 243.09 243.16 0.002939 0.81 2.21 17.13 0.46 0.19 0.26 0.46 7.96
HDF-3 1 1002    50-year 1.24 242.73 243.16 243.12 243.19 0.003080 0.87 2.56 17.27 0.48 0.23 0.29 0.48 9.11
HDF-3 1 1002    100-year 1.46 242.73 243.18 243.13 243.21 0.003188 0.92 2.89 17.40 0.49 0.26 0.32 0.51 10.94
HDF-3 1 1002    Regional 3.79 242.73 243.32 243.24 243.37 0.003717 1.25 5.49 18.41 0.56 0.48 0.52 0.69 24.26

HDF-3 1 1001    2-year 0.29 242.68 242.93 242.85 242.95 0.003928 0.64 0.45 2.54 0.49 0.64 3.21
HDF-3 1 1001    5-year 0.54 242.68 243.01 242.91 243.04 0.004204 0.80 0.76 8.86 0.53 0.08 0.08 0.71 5.01
HDF-3 1 1001    10-year 0.74 242.68 243.04 242.96 243.08 0.004872 0.93 1.10 15.33 0.58 0.13 0.13 0.67 6.20
HDF-3 1 1001    25-year 1.02 242.68 243.08 243.05 243.12 0.004253 0.96 1.82 18.75 0.56 0.19 0.21 0.56 7.93
HDF-3 1 1001    50-year 1.24 242.68 243.10 243.08 243.14 0.003983 0.98 2.28 19.00 0.55 0.23 0.25 0.54 9.07
HDF-3 1 1001    100-year 1.46 242.68 243.12 243.09 243.16 0.003988 1.02 2.65 19.20 0.55 0.27 0.28 0.55 10.91
HDF-3 1 1001    Regional 3.79 242.68 243.27 243.20 243.32 0.003709 1.25 5.71 20.74 0.57 0.47 0.47 0.66 24.19

HDF-3 1 1000    2-year 0.29 242.51 242.79 242.68 242.81 0.002535 0.55 0.52 2.70 0.40 0.55 3.19
HDF-3 1 1000    5-year 0.54 242.51 242.87 242.76 242.90 0.002451 0.67 1.13 14.83 0.41 0.10 0.10 0.48 4.97
HDF-3 1 1000    10-year 0.74 242.51 242.92 242.80 242.94 0.002145 0.69 1.84 18.35 0.40 0.14 0.15 0.40 6.14
HDF-3 1 1000    25-year 1.02 242.51 242.93 242.89 242.96 0.002826 0.82 2.20 18.48 0.46 0.19 0.21 0.46 7.84
HDF-3 1 1000    50-year 1.24 242.51 242.95 242.92 242.98 0.003201 0.90 2.48 18.57 0.49 0.23 0.24 0.50 8.97
HDF-3 1 1000    100-year 1.46 242.51 242.97 242.93 243.00 0.003064 0.92 2.92 18.72 0.49 0.26 0.27 0.50 10.78
HDF-3 1 1000    Regional 3.79 242.51 243.13 243.04 243.17 0.003018 1.17 6.00 19.75 0.51 0.45 0.46 0.63 23.93

HDF-3 1 999.4   2-year 0.29 242.32 242.49 242.49 242.55 0.017316 1.09 0.26 2.08 0.98 1.09 3.17
HDF-3 1 999.4   5-year 0.54 242.32 242.57 242.57 242.65 0.015503 1.25 0.43 2.54 0.97 1.25 4.93
HDF-3 1 999.4   10-year 0.74 242.32 242.61 242.61 242.70 0.015553 1.37 0.54 2.79 0.99 1.37 6.08
HDF-3 1 999.4   25-year 1.02 242.32 242.70 242.70 242.76 0.006430 1.12 1.41 17.76 0.68 0.20 0.18 0.72 7.75
HDF-3 1 999.4   50-year 1.24 242.32 242.72 242.72 242.78 0.006054 1.15 1.84 18.72 0.66 0.25 0.23 0.67 8.86
HDF-3 1 999.4   100-year 1.46 242.32 242.74 242.74 242.80 0.006502 1.22 2.10 18.80 0.69 0.30 0.27 0.70 10.66
HDF-3 1 999.4   Regional 3.79 242.32 242.84 242.84 242.93 0.008794 1.72 4.11 19.45 0.85 0.60 0.57 0.92 23.68

HDF-3 1 999     2-year 0.29 241.91 242.07 242.00 242.08 0.001673 0.36 1.13 13.63 0.31 0.13 0.10 0.25 3.14
HDF-3 1 999     5-year 0.54 241.91 242.12 242.13 0.001947 0.47 1.81 17.22 0.35 0.17 0.15 0.30 4.89
HDF-3 1 999     10-year 0.74 241.91 242.14 242.15 0.002073 0.53 2.29 19.38 0.37 0.19 0.17 0.32 6.02
HDF-3 1 999     25-year 1.02 241.91 242.17 242.18 0.002401 0.62 2.79 21.37 0.41 0.22 0.20 0.36 7.67
HDF-3 1 999     50-year 1.24 241.91 242.19 242.20 0.002583 0.67 3.18 22.80 0.43 0.24 0.22 0.39 8.77
HDF-3 1 999     100-year 1.46 241.91 242.21 242.23 0.002299 0.68 3.82 24.99 0.41 0.25 0.23 0.38 10.55
HDF-3 1 999     Regional 3.79 241.91 242.35 242.37 0.002587 0.94 7.93 36.08 0.47 0.35 0.33 0.48 23.45

HDF-3 1 998     2-year 0.29 241.84 241.88 241.88 241.91 0.029392 0.74 0.47 11.84 1.09 0.34 0.33 0.61 3.11
HDF-3 1 998     5-year 0.54 241.84 241.91 241.91 241.94 0.022530 0.87 0.80 13.70 1.03 0.39 0.36 0.68 4.84
HDF-3 1 998     10-year 0.74 241.84 241.92 241.92 241.96 0.022286 0.97 1.00 14.55 1.06 0.43 0.41 0.75 5.97
HDF-3 1 998     25-year 1.02 241.84 241.95 241.95 241.99 0.014440 0.95 1.45 16.43 0.89 0.41 0.40 0.70 7.60
HDF-3 1 998     50-year 1.24 241.84 241.97 241.97 242.01 0.013307 0.99 1.72 17.54 0.88 0.42 0.41 0.72 8.68
HDF-3 1 998     100-year 1.46 241.84 241.97 241.97 242.02 0.017998 1.16 1.74 17.61 1.02 0.50 0.48 0.84 10.45
HDF-3 1 998     Regional 3.79 241.84 242.07 242.07 242.15 0.014489 1.52 3.83 24.25 1.00 0.62 0.61 0.99 23.25

HDF-3 1 997     2-year 0.29 240.98 241.25 241.26 0.001363 0.44 0.81 5.66 0.30 0.14 0.11 0.35 3.07
HDF-3 1 997     5-year 0.54 240.98 241.32 241.33 0.001708 0.59 1.24 6.97 0.36 0.20 0.17 0.44 4.78
HDF-3 1 997     10-year 0.74 240.98 241.35 241.37 0.001917 0.68 1.53 7.81 0.38 0.23 0.19 0.48 5.88
HDF-3 1 997     25-year 1.02 240.98 241.40 241.42 0.002160 0.79 1.89 8.67 0.42 0.27 0.23 0.54 7.49
HDF-3 1 997     50-year 1.24 240.98 241.43 241.46 0.002289 0.86 2.17 9.27 0.43 0.30 0.26 0.57 8.55
HDF-3 1 997     100-year 1.46 240.98 241.46 241.49 0.002417 0.92 2.43 9.82 0.45 0.32 0.29 0.60 10.31
HDF-3 1 997     Regional 3.79 240.98 241.65 241.71 0.003422 1.40 4.62 13.42 0.57 0.50 0.47 0.82 22.97

HDF-3 1 996.5   2-year 0.29 240.96 241.13 241.10 241.15 0.003976 0.58 0.69 7.88 0.49 0.19 0.19 0.41 3.03
HDF-3 1 996.5   5-year 0.54 240.96 241.17 241.13 241.20 0.004929 0.77 1.08 9.83 0.57 0.26 0.26 0.50 4.72
HDF-3 1 996.5   10-year 0.74 240.96 241.20 241.16 241.23 0.005127 0.86 1.38 11.15 0.59 0.30 0.29 0.54 5.81
HDF-3 1 996.5   25-year 1.02 240.96 241.24 241.19 241.27 0.004626 0.92 1.87 13.07 0.58 0.32 0.31 0.54 7.40
HDF-3 1 996.5   50-year 1.24 240.96 241.26 241.21 241.30 0.005054 1.00 2.12 13.89 0.61 0.35 0.35 0.58 8.45
HDF-3 1 996.5   100-year 1.46 240.96 241.28 241.23 241.32 0.005320 1.08 2.38 14.75 0.63 0.38 0.37 0.61 10.19
HDF-3 1 996.5   Regional 3.79 240.96 241.41 241.37 241.48 0.006966 1.57 4.67 20.77 0.77 0.56 0.55 0.81 22.74

HDF-3 1 996     2-year 0.29 240.55 240.67 240.67 240.70 0.023440 0.82 0.35 5.44 1.03 0.82 3.01
HDF-3 1 996     5-year 0.54 240.55 240.72 240.72 240.75 0.015702 0.83 0.66 7.49 0.89 0.83 4.67
HDF-3 1 996     10-year 0.74 240.55 240.74 240.74 240.78 0.015202 0.88 0.84 8.43 0.89 0.88 5.75
HDF-3 1 996     25-year 1.02 240.55 240.76 240.76 240.81 0.018874 1.07 0.96 9.27 1.01 0.08 0.10 1.06 7.32
HDF-3 1 996     50-year 1.24 240.55 240.77 240.77 240.84 0.016431 1.10 1.15 10.66 0.97 0.15 0.17 1.08 8.36
HDF-3 1 996     100-year 1.46 240.55 240.79 240.79 240.86 0.015223 1.15 1.33 11.85 0.95 0.19 0.21 1.09 10.09
HDF-3 1 996     Regional 3.79 240.55 240.92 240.92 241.01 0.010611 1.45 3.40 21.03 0.88 0.40 0.40 1.11 22.52

HDF-3 1 995.2   2-year 0.29 240.21 240.33 240.33 0.000891 0.21 1.73 17.51 0.19 0.06 0.06 0.17 2.94
HDF-3 1 995.2   5-year 0.54 240.21 240.40 240.40 0.000651 0.24 3.19 23.70 0.18 0.07 0.06 0.17 4.55
HDF-3 1 995.2   10-year 0.74 240.21 240.45 240.45 0.000501 0.25 4.47 26.09 0.16 0.07 0.07 0.17 5.59
HDF-3 1 995.2   25-year 1.02 240.21 240.49 240.50 0.000510 0.28 5.63 28.03 0.17 0.08 0.08 0.18 7.12
HDF-3 1 995.2   50-year 1.24 240.21 240.52 240.52 0.000544 0.30 6.36 29.20 0.17 0.09 0.09 0.19 8.13
HDF-3 1 995.2   100-year 1.46 240.21 240.54 240.54 0.000604 0.33 6.93 30.05 0.19 0.10 0.10 0.21 9.84
HDF-3 1 995.2   Regional 3.79 240.21 240.71 240.72 0.000833 0.52 12.71 37.56 0.23 0.15 0.16 0.30 22.02

HDF-3 1 994.82  2-year 0.29 239.94 240.15 240.11 240.18 0.011076 0.83 0.34 2.28 0.69 0.83 2.88
HDF-3 1 994.82  5-year 0.54 239.94 240.22 240.18 240.27 0.012091 1.03 0.53 2.73 0.75 1.03 4.44
HDF-3 1 994.82  10-year 0.74 239.94 240.26 240.22 240.33 0.013366 1.16 0.68 7.20 0.80 0.07 0.06 1.10 5.43
HDF-3 1 994.82  25-year 1.02 239.94 240.31 240.31 240.38 0.010195 1.18 1.38 18.91 0.72 0.14 0.14 0.74 6.90
HDF-3 1 994.82  50-year 1.24 239.94 240.34 240.34 240.40 0.009147 1.20 2.01 25.11 0.70 0.16 0.17 0.61 7.87
HDF-3 1 994.82  100-year 1.46 239.94 240.37 240.37 240.42 0.008018 1.18 2.70 27.98 0.66 0.20 0.18 0.54 9.54
HDF-3 1 994.82  Regional 3.79 239.94 240.47 240.47 240.55 0.010727 1.64 5.63 28.90 0.80 0.40 0.39 0.67 21.45

HDF-3 1 993.82  2-year 0.29 239.69 239.97 239.86 239.98 0.002619 0.56 0.51 2.68 0.40 0.56 2.86
HDF-3 1 993.82  5-year 0.54 239.69 240.05 239.93 240.07 0.002588 0.68 1.12 15.35 0.42 0.10 0.10 0.49 4.41
HDF-3 1 993.82  10-year 0.74 239.69 240.09 239.97 240.11 0.002525 0.73 1.80 23.11 0.43 0.13 0.13 0.41 5.38
HDF-3 1 993.82  25-year 1.02 239.69 240.12 240.06 240.14 0.002411 0.77 2.71 28.10 0.43 0.17 0.16 0.38 6.82
HDF-3 1 993.82  50-year 1.24 239.69 240.14 240.09 240.16 0.002343 0.79 3.30 28.22 0.42 0.20 0.19 0.38 7.77
HDF-3 1 993.82  100-year 1.46 239.69 240.16 240.12 240.18 0.002293 0.81 3.84 28.34 0.42 0.22 0.21 0.38 9.42
HDF-3 1 993.82  Regional 3.79 239.69 240.31 240.20 240.33 0.001928 0.93 8.27 29.26 0.41 0.36 0.35 0.46 21.19

HDF-3 1 993.63  2-year 0.29 239.57 239.86 239.74 239.87 0.003252 0.54 0.53 2.71 0.39 0.54 2.84
HDF-3 1 993.63  5-year 0.54 239.57 239.94 239.82 239.96 0.003314 0.67 1.23 17.36 0.41 0.07 0.07 0.44 4.36
HDF-3 1 993.63  10-year 0.74 239.57 239.98 239.86 240.00 0.003405 0.74 1.96 24.64 0.43 0.10 0.10 0.38 5.31
HDF-3 1 993.63  25-year 1.02 239.57 240.01 239.95 240.04 0.003212 0.78 3.01 28.13 0.42 0.13 0.13 0.34 6.72
HDF-3 1 993.63  50-year 1.24 239.57 240.04 239.97 240.06 0.003202 0.81 3.64 28.27 0.43 0.15 0.16 0.34 7.64
HDF-3 1 993.63  100-year 1.46 239.57 240.06 240.01 240.08 0.002942 0.81 4.39 28.43 0.41 0.17 0.17 0.33 9.26
HDF-3 1 993.63  Regional 3.79 239.57 240.22 240.10 240.24 0.003128 1.05 8.89 29.36 0.45 0.30 0.30 0.43 20.88

HDF-3 1 993.52  2-year 0.29 239.39 239.68 239.56 239.69 0.003137 0.53 0.54 2.79 0.38 0.53 2.81
HDF-3 1 993.52  5-year 0.54 239.39 239.77 239.63 239.79 0.002809 0.61 1.38 18.55 0.38 0.07 0.07 0.39 4.29
HDF-3 1 993.52  10-year 0.74 239.39 239.81 239.68 239.83 0.002609 0.65 2.29 25.76 0.37 0.09 0.10 0.32 5.19
HDF-3 1 993.52  25-year 1.02 239.39 239.83 239.76 239.86 0.003226 0.76 2.92 27.66 0.42 0.12 0.14 0.35 6.55
HDF-3 1 993.52  50-year 1.24 239.39 239.86 239.80 239.88 0.003204 0.79 3.55 27.73 0.43 0.14 0.16 0.35 7.43
HDF-3 1 993.52  100-year 1.46 239.39 239.87 239.81 239.90 0.003318 0.83 4.07 27.80 0.44 0.17 0.18 0.36 9.02
HDF-3 1 993.52  Regional 3.79 239.39 240.03 239.92 240.06 0.003260 1.05 8.55 28.35 0.46 0.30 0.30 0.44 20.38

HDF-3 1 993.36  2-year 0.29 239.15 239.41 239.32 239.43 0.003652 0.63 0.46 2.55 0.47 0.63 2.77
HDF-3 1 993.36  5-year 0.54 239.15 239.49 239.39 239.52 0.004194 0.76 0.84 10.46 0.52 0.09 0.09 0.65 4.20
HDF-3 1 993.36  10-year 0.74 239.15 239.52 239.44 239.56 0.004612 0.86 1.22 16.50 0.56 0.13 0.14 0.61 5.05
HDF-3 1 993.36  25-year 1.02 239.15 239.56 239.53 239.59 0.003726 0.86 1.97 18.22 0.52 0.20 0.21 0.52 6.36
HDF-3 1 993.36  50-year 1.24 239.15 239.58 239.56 239.61 0.003733 0.90 2.35 18.34 0.52 0.24 0.25 0.53 7.21
HDF-3 1 993.36  100-year 1.46 239.15 239.61 239.57 239.64 0.003561 0.93 2.76 18.47 0.52 0.27 0.28 0.53 8.76
HDF-3 1 993.36  Regional 3.79 239.15 239.77 239.67 239.80 0.003231 1.15 5.81 19.44 0.53 0.46 0.46 0.65 19.82

HDF-3 1 992.97  2-year 0.29 238.95 239.25 239.12 239.26 0.001908 0.50 0.58 3.14 0.35 0.01 0.01 0.50 2.74
HDF-3 1 992.97  5-year 0.54 238.95 239.33 239.19 239.34 0.001843 0.60 1.43 18.03 0.36 0.11 0.10 0.38 4.13



HEC-RAS  Plan: SCE Proposed FLoodplain_June 2024  Locations: User Defined  (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Vel Left Vel Right Vel Total Volume

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  (m/s) (m/s) (m/s) (1000 m3)
HDF-3 1 992.97  10-year 0.74 238.95 239.37 239.23 239.38 0.001579 0.61 2.17 18.27 0.34 0.15 0.15 0.34 4.94
HDF-3 1 992.97  25-year 1.02 238.95 239.38 239.33 239.40 0.002345 0.76 2.42 18.36 0.42 0.20 0.20 0.42 6.22
HDF-3 1 992.97  50-year 1.24 238.95 239.41 239.35 239.43 0.002182 0.78 2.94 18.53 0.41 0.23 0.23 0.42 7.03
HDF-3 1 992.97  100-year 1.46 238.95 239.43 239.36 239.45 0.002357 0.83 3.26 18.63 0.43 0.26 0.26 0.45 8.56
HDF-3 1 992.97  Regional 3.79 238.95 239.60 239.47 239.63 0.002375 1.07 6.51 19.65 0.46 0.43 0.43 0.58 19.42

HDF-3 1 992.79  2-year 0.29 238.76 238.93 238.93 239.00 0.018710 1.12 0.25 2.01 1.01 1.12 2.71
HDF-3 1 992.79  5-year 0.54 238.76 239.01 239.01 239.09 0.016093 1.28 0.42 2.48 0.99 1.28 4.08
HDF-3 1 992.79  10-year 0.74 238.76 239.05 239.05 239.15 0.016886 1.42 0.52 2.70 1.03 1.42 4.86
HDF-3 1 992.79  25-year 1.02 238.76 239.15 239.15 239.20 0.005644 1.07 1.57 18.09 0.64 0.21 0.19 0.65 6.10
HDF-3 1 992.79  50-year 1.24 238.76 239.16 239.16 239.22 0.006342 1.17 1.82 18.17 0.68 0.26 0.24 0.68 6.89
HDF-3 1 992.79  100-year 1.46 238.76 239.18 239.18 239.24 0.005932 1.18 2.21 18.30 0.66 0.30 0.29 0.66 8.40
HDF-3 1 992.79  Regional 3.79 238.76 239.28 239.28 239.37 0.008871 1.73 4.08 18.90 0.85 0.61 0.59 0.93 19.11

HDF-3 1 992.56  2-year 0.29 238.50 238.62 238.55 238.63 0.000694 0.17 2.77 34.17 0.17 0.07 0.04 0.10 2.65
HDF-3 1 992.56  5-year 0.54 238.50 238.72 238.57 238.72 0.000226 0.15 6.50 41.49 0.11 0.06 0.04 0.08 3.93
HDF-3 1 992.56  10-year 0.74 238.50 238.77 238.58 238.77 0.000204 0.16 8.43 44.81 0.10 0.07 0.05 0.09 4.67
HDF-3 1 992.56  25-year 1.02 238.50 238.80 238.59 238.80 0.000230 0.19 10.11 47.52 0.11 0.08 0.06 0.10 5.85
HDF-3 1 992.56  50-year 1.24 238.50 238.83 238.61 238.83 0.000253 0.21 11.25 49.27 0.12 0.09 0.06 0.11 6.61
HDF-3 1 992.56  100-year 1.46 238.50 238.85 238.62 238.85 0.000272 0.23 12.37 50.70 0.13 0.09 0.07 0.12 8.09
HDF-3 1 992.56  Regional 3.79 238.50 239.03 238.67 239.03 0.000361 0.35 22.62 65.25 0.16 0.14 0.10 0.17 18.53

HDF-3 1 992.13  2-year 0.29 238.28 238.62 238.34 238.62 0.000020 0.06 8.62 36.89 0.03 0.02 0.01 0.03 2.31
HDF-3 1 992.13  5-year 0.54 238.28 238.72 238.36 238.72 0.000026 0.08 12.43 40.61 0.04 0.03 0.02 0.04 3.36
HDF-3 1 992.13  10-year 0.74 238.28 238.76 238.37 238.76 0.000033 0.09 14.27 42.84 0.05 0.04 0.03 0.05 3.99
HDF-3 1 992.13  25-year 1.02 238.28 238.80 238.39 238.80 0.000046 0.12 15.81 44.64 0.05 0.05 0.03 0.06 5.07
HDF-3 1 992.13  50-year 1.24 238.28 238.82 238.40 238.82 0.000058 0.13 16.83 45.78 0.06 0.06 0.04 0.07 5.77
HDF-3 1 992.13  100-year 1.46 238.28 238.84 238.41 238.84 0.000069 0.15 17.82 46.87 0.07 0.06 0.04 0.08 7.18
HDF-3 1 992.13  Regional 3.79 238.28 239.02 238.48 239.02 0.000156 0.28 26.71 54.41 0.11 0.11 0.08 0.14 17.05

HDF-3 1 991.9   2-year 0.29 238.35 238.59 238.52 238.62 0.004865 0.69 0.41 2.43 0.54 0.69 2.17
HDF-3 1 991.9   5-year 0.54 238.35 238.68 238.60 238.71 0.004823 0.84 0.69 7.45 0.56 0.07 0.07 0.78 3.15
HDF-3 1 991.9   10-year 0.74 238.35 238.71 238.64 238.76 0.004786 0.93 1.13 15.94 0.58 0.13 0.13 0.66 3.75
HDF-3 1 991.9   25-year 1.02 238.35 238.74 238.74 238.79 0.005119 1.03 1.64 18.16 0.61 0.20 0.20 0.62 4.79
HDF-3 1 991.9   50-year 1.24 238.35 238.77 238.75 238.81 0.004761 1.05 2.09 18.31 0.59 0.25 0.25 0.59 5.47
HDF-3 1 991.9   100-year 1.46 238.35 238.79 238.77 238.83 0.004495 1.07 2.50 18.44 0.58 0.29 0.28 0.58 6.86
HDF-3 1 991.9   Regional 3.79 238.35 238.96 238.87 239.00 0.003464 1.23 5.71 19.47 0.55 0.48 0.47 0.66 16.55

HDF-3 1 991.6   2-year 0.29 238.13 238.39 238.30 238.41 0.004618 0.61 0.47 2.58 0.46 0.61 2.15
HDF-3 1 991.6   5-year 0.54 238.13 238.48 238.38 238.50 0.004542 0.75 0.94 13.18 0.48 0.07 0.07 0.58 3.12
HDF-3 1 991.6   10-year 0.74 238.13 238.51 238.42 238.54 0.004736 0.83 1.50 18.22 0.50 0.10 0.11 0.49 3.69
HDF-3 1 991.6   25-year 1.02 238.13 238.56 238.50 238.59 0.003981 0.84 2.37 18.50 0.47 0.16 0.16 0.43 4.70
HDF-3 1 991.6   50-year 1.24 238.13 238.58 238.53 238.61 0.004300 0.91 2.75 18.62 0.49 0.19 0.19 0.45 5.36
HDF-3 1 991.6   100-year 1.46 238.13 238.60 238.54 238.63 0.004480 0.97 3.13 18.75 0.51 0.21 0.22 0.47 6.73
HDF-3 1 991.6   Regional 3.79 238.13 238.77 238.67 238.81 0.004828 1.29 6.37 19.77 0.56 0.37 0.38 0.59 16.27

HDF-3 1 991     2-year 0.29 237.69 237.94 237.86 237.96 0.005388 0.65 0.45 2.56 0.49 0.65 2.10
HDF-3 1 991     5-year 0.59 237.69 238.03 237.93 238.06 0.005211 0.80 0.94 12.51 0.51 0.08 0.07 0.62 3.03
HDF-3 1 991     10-year 0.71 237.69 238.05 237.96 238.09 0.005402 0.86 1.25 16.78 0.53 0.10 0.10 0.57 3.57
HDF-3 1 991     25-year 0.97 237.69 238.08 238.05 238.12 0.006606 1.01 1.69 18.44 0.59 0.15 0.14 0.58 4.52
HDF-3 1 991     50-year 1.19 237.69 238.11 238.09 238.15 0.006086 1.03 2.22 18.62 0.58 0.19 0.18 0.54 5.14
HDF-3 1 991     100-year 1.42 237.69 238.13 238.10 238.18 0.005783 1.05 2.70 18.77 0.57 0.22 0.21 0.53 6.47
HDF-3 1 991     Regional 3.83 237.69 238.32 238.23 238.37 0.004941 1.30 6.37 19.94 0.57 0.38 0.37 0.60 15.69

HDF-3 1 990     2-year 0.29 236.97 237.21 237.13 237.24 0.004706 0.69 0.43 2.48 0.53 0.69 2.04
HDF-3 1 990     5-year 0.59 236.97 237.30 237.22 237.34 0.004673 0.86 0.80 10.22 0.56 0.09 0.09 0.73 2.90
HDF-3 1 990     10-year 0.71 236.97 237.33 237.25 237.36 0.004469 0.90 1.12 15.75 0.56 0.13 0.13 0.63 3.39
HDF-3 1 990     25-year 0.97 236.97 237.37 237.34 237.40 0.003853 0.91 1.84 18.19 0.53 0.19 0.21 0.53 4.26
HDF-3 1 990     50-year 1.19 236.97 237.38 237.36 237.42 0.004229 0.99 2.13 18.29 0.56 0.23 0.25 0.56 4.82
HDF-3 1 990     100-year 1.42 236.97 237.40 237.38 237.44 0.004500 1.06 2.43 18.38 0.58 0.27 0.29 0.58 6.10
HDF-3 1 990     Regional 3.83 236.97 237.53 237.49 237.59 0.005688 1.47 4.83 19.15 0.69 0.54 0.55 0.79 14.88

HDF-3 1 989.68  2-year 0.29 236.25 236.49 236.42 236.52 0.005099 0.71 0.41 2.44 0.55 0.71 1.98
HDF-3 1 989.68  5-year 0.59 236.25 236.58 236.51 236.62 0.005247 0.89 0.74 9.01 0.59 0.08 0.09 0.79 2.79
HDF-3 1 989.68  10-year 0.71 236.25 236.60 236.53 236.64 0.005376 0.96 0.97 13.25 0.61 0.13 0.13 0.73 3.24
HDF-3 1 989.68  25-year 0.97 236.25 236.62 236.62 236.68 0.006472 1.12 1.36 17.69 0.68 0.17 0.20 0.72 4.03
HDF-3 1 989.68  50-year 1.19 236.25 236.65 236.65 236.70 0.005761 1.12 1.83 18.20 0.65 0.23 0.25 0.65 4.53
HDF-3 1 989.68  100-year 1.42 236.25 236.67 236.66 236.72 0.005400 1.13 2.24 18.33 0.63 0.28 0.29 0.63 5.76
HDF-3 1 989.68  Regional 3.83 236.25 236.84 236.78 236.89 0.003983 1.29 5.49 19.37 0.58 0.49 0.50 0.70 14.13

HDF-3 1 989.5   2-year 0.29 235.94 236.21 236.11 236.23 0.004148 0.59 0.50 2.70 0.43 0.59 1.95
HDF-3 1 989.5   5-year 0.59 235.94 236.30 236.19 236.33 0.004003 0.73 1.17 16.16 0.45 0.08 0.08 0.50 2.73
HDF-3 1 989.5   10-year 0.71 235.94 236.32 236.21 236.35 0.004008 0.77 1.57 18.70 0.46 0.11 0.10 0.45 3.16
HDF-3 1 989.5   25-year 0.97 235.94 236.38 236.29 236.40 0.003134 0.76 2.55 19.02 0.42 0.15 0.14 0.38 3.91
HDF-3 1 989.5   50-year 1.19 235.94 236.40 236.34 236.42 0.003253 0.81 3.01 19.17 0.43 0.18 0.17 0.39 4.38
HDF-3 1 989.5   100-year 1.42 235.94 236.42 236.36 236.45 0.003396 0.86 3.44 19.31 0.44 0.20 0.19 0.41 5.58
HDF-3 1 989.5   Regional 3.83 235.94 236.61 236.48 236.65 0.003680 1.17 7.13 20.47 0.49 0.35 0.34 0.54 13.73

HDF-3 1 989.4   2-year 0.29 235.65 235.88 235.82 235.91 0.007633 0.73 0.40 2.49 0.58 0.73 1.92
HDF-3 1 989.4   5-year 0.59 235.65 235.97 235.90 236.01 0.007441 0.89 0.70 7.58 0.60 0.05 0.05 0.83 2.68
HDF-3 1 989.4   10-year 0.71 235.65 236.00 235.93 236.05 0.006890 0.93 1.02 14.48 0.59 0.09 0.09 0.70 3.08
HDF-3 1 989.4   25-year 0.97 235.65 236.02 236.00 236.08 0.009790 1.15 1.28 17.37 0.71 0.12 0.14 0.76 3.80
HDF-3 1 989.4   50-year 1.19 235.65 236.04 236.04 236.11 0.009473 1.20 1.74 19.10 0.71 0.16 0.19 0.68 4.24
HDF-3 1 989.4   100-year 1.42 235.65 236.07 236.07 236.13 0.008790 1.22 2.21 19.26 0.69 0.20 0.23 0.64 5.41
HDF-3 1 989.4   Regional 3.83 235.65 236.22 236.19 236.30 0.009060 1.60 5.15 20.20 0.75 0.42 0.44 0.74 13.37

HDF-3 1 989.3   2-year 0.29 235.18 235.39 235.35 235.43 0.008567 0.86 0.34 2.26 0.71 0.86 1.90
HDF-3 1 989.3   5-year 0.59 235.18 235.48 235.44 235.53 0.008593 1.04 0.56 2.80 0.74 1.04 2.64
HDF-3 1 989.3   10-year 0.71 235.18 235.50 235.46 235.56 0.009048 1.14 0.66 6.72 0.77 0.09 0.08 1.08 3.03
HDF-3 1 989.3   25-year 0.97 235.18 235.55 235.55 235.61 0.006425 1.11 1.36 17.58 0.67 0.19 0.18 0.72 3.72
HDF-3 1 989.3   50-year 1.19 235.18 235.58 235.58 235.63 0.006077 1.14 1.78 18.16 0.66 0.25 0.23 0.67 4.14
HDF-3 1 989.3   100-year 1.42 235.18 235.59 235.59 235.65 0.006744 1.24 2.02 18.24 0.70 0.30 0.28 0.70 5.29
HDF-3 1 989.3   Regional 3.83 235.18 235.72 235.70 235.80 0.007659 1.65 4.33 18.99 0.79 0.59 0.57 0.88 13.09

HDF-3 1 989.2   2-year 0.29 234.58 234.82 234.75 234.84 0.007167 0.72 0.41 2.47 0.56 0.72 1.87
HDF-3 1 989.2   5-year 0.59 234.58 234.91 234.83 234.95 0.006803 0.87 0.77 9.90 0.58 0.06 0.06 0.76 2.59
HDF-3 1 989.2   10-year 0.71 234.58 234.94 234.86 234.98 0.006510 0.91 1.10 15.29 0.57 0.09 0.10 0.65 2.97
HDF-3 1 989.2   25-year 0.97 234.58 234.98 234.95 235.02 0.006031 0.97 1.81 18.59 0.57 0.14 0.16 0.54 3.60
HDF-3 1 989.2   50-year 1.19 234.58 234.99 234.98 235.04 0.006564 1.05 2.15 18.70 0.60 0.18 0.19 0.55 3.99
HDF-3 1 989.2   100-year 1.42 234.58 235.02 234.99 235.06 0.006644 1.11 2.55 18.83 0.61 0.21 0.23 0.56 5.12
HDF-3 1 989.2   Regional 3.83 234.58 235.18 235.12 235.24 0.007022 1.47 5.62 19.81 0.67 0.41 0.42 0.68 12.72

HDF-3 1 989.1   2-year 0.29 234.14 234.37 234.33 234.41 0.008854 0.79 0.37 2.28 0.62 0.79 1.85
HDF-3 1 989.1   5-year 0.59 234.14 234.46 234.40 234.51 0.009407 0.99 0.63 6.93 0.67 0.05 0.05 0.93 2.55
HDF-3 1 989.1   10-year 0.71 234.14 234.48 234.43 234.54 0.009845 1.07 0.83 11.88 0.70 0.09 0.09 0.86 2.92
HDF-3 1 989.1   25-year 0.97 234.14 234.52 234.52 234.58 0.009890 1.18 1.37 17.38 0.71 0.17 0.14 0.71 3.51
HDF-3 1 989.1   50-year 1.19 234.14 234.54 234.54 234.61 0.009308 1.21 1.82 17.56 0.70 0.21 0.19 0.65 3.88
HDF-3 1 989.1   100-year 1.42 234.14 234.57 234.57 234.63 0.009005 1.25 2.22 17.69 0.70 0.25 0.23 0.64 4.98
HDF-3 1 989.1   Regional 3.83 234.14 234.72 234.69 234.80 0.008966 1.63 5.09 18.63 0.75 0.46 0.45 0.75 12.42

HDF-3 1 989     2-year 0.34 233.72 233.95 233.91 233.99 0.007236 0.84 0.40 2.41 0.66 0.84 1.83
HDF-3 1 989     5-year 0.60 233.72 234.02 233.99 234.07 0.007645 0.99 0.80 10.73 0.70 0.16 0.76 2.51
HDF-3 1 989     10-year 0.75 233.72 234.04 234.04 234.09 0.007156 1.03 1.14 18.20 0.69 0.19 0.09 0.66 2.86
HDF-3 1 989     25-year 1.00 233.72 234.08 234.08 234.12 0.005944 1.03 1.76 19.22 0.64 0.25 0.19 0.57 3.43
HDF-3 1 989     50-year 1.21 233.72 234.08 234.08 234.13 0.007623 1.18 1.87 19.25 0.73 0.30 0.23 0.65 3.78
HDF-3 1 989     100-year 1.43 233.72 234.10 234.10 234.15 0.006636 1.16 2.31 19.39 0.69 0.34 0.28 0.62 4.86
HDF-3 1 989     Regional 7.29 233.72 234.38 234.29 234.45 0.005809 1.69 7.81 21.08 0.72 0.76 0.66 0.93 12.08

HDF-3 1 987.5   2-year 0.34 233.31 233.46 233.46 233.52 0.017836 1.03 0.33 2.94 0.98 1.03 1.82
HDF-3 1 987.5   5-year 0.60 233.31 233.52 233.52 233.59 0.017017 1.20 0.51 3.46 1.00 1.20 2.48
HDF-3 1 987.5   10-year 0.75 233.31 233.56 233.56 233.62 0.018456 1.09 0.69 5.82 1.01 1.09 2.82
HDF-3 1 987.5   25-year 1.00 233.31 233.59 233.59 233.65 0.021034 1.10 0.92 8.70 1.06 0.18 1.09 3.37



HEC-RAS  Plan: SCE Proposed FLoodplain_June 2024  Locations: User Defined  (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Vel Left Vel Right Vel Total Volume

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  (m/s) (m/s) (m/s) (1000 m3)
HDF-3 1 987.5   50-year 1.21 233.31 233.62 233.62 233.68 0.015583 1.07 1.14 9.08 0.94 0.23 1.06 3.72
HDF-3 1 987.5   100-year 1.43 233.31 233.64 233.64 233.70 0.013395 1.09 1.34 9.46 0.90 0.27 1.07 4.79
HDF-3 1 987.5   Regional 7.29 233.31 233.89 233.89 234.06 0.011358 1.85 4.33 15.03 0.96 0.75 0.32 1.68 11.82

HDF-3 1 987     2-year 0.34 232.30 232.42 232.42 0.006138 0.44 0.94 14.92 0.53 0.25 0.19 0.36 1.75
HDF-3 1 987     5-year 0.60 232.30 232.53 232.53 0.000622 0.26 2.98 19.57 0.20 0.14 0.11 0.20 2.30
HDF-3 1 987     10-year 0.75 232.30 232.58 232.58 0.000387 0.24 4.02 20.87 0.16 0.13 0.10 0.19 2.57
HDF-3 1 987     25-year 1.00 232.30 232.66 232.66 0.000240 0.23 5.74 22.83 0.13 0.12 0.10 0.17 3.01
HDF-3 1 987     50-year 1.21 232.30 232.70 232.71 0.000215 0.24 6.77 23.94 0.13 0.12 0.10 0.18 3.29
HDF-3 1 987     100-year 1.43 232.30 232.85 232.85 0.000087 0.19 10.48 27.56 0.09 0.09 0.08 0.14 4.14
HDF-3 1 987     Regional 7.29 232.30 233.58 233.59 0.000074 0.33 35.79 41.90 0.09 0.14 0.14 0.20 9.64

HDF-3 1 986     2-year 0.34 231.90 232.42 232.42 0.000006 0.05 10.18 27.94 0.02 0.02 0.02 0.03 1.29
HDF-3 1 986     5-year 0.60 231.90 232.53 232.53 0.000009 0.07 13.37 30.15 0.03 0.03 0.03 0.05 1.62
HDF-3 1 986     10-year 0.75 231.90 232.58 232.58 0.000010 0.08 14.94 30.91 0.03 0.04 0.04 0.05 1.78
HDF-3 1 986     25-year 1.00 231.90 232.66 232.66 0.000011 0.09 17.40 32.04 0.03 0.04 0.04 0.06 2.05
HDF-3 1 986     50-year 1.21 231.90 232.70 232.70 0.000013 0.10 18.83 32.72 0.04 0.05 0.05 0.06 2.23
HDF-3 1 986     100-year 1.43 231.90 232.85 232.85 0.000009 0.09 23.70 34.67 0.03 0.04 0.04 0.06 2.73
HDF-3 1 986     Regional 7.29 231.90 233.58 233.58 0.000025 0.23 52.75 44.91 0.06 0.10 0.11 0.14 5.96

HDF-3 1 985     2-year 0.34 231.75 232.42 232.42 0.000001 0.02 18.29 31.54 0.01 0.01 0.01 0.02 0.30
HDF-3 1 985     5-year 0.60 231.75 232.53 232.53 0.000002 0.03 21.82 32.78 0.01 0.01 0.02 0.03 0.40
HDF-3 1 985     10-year 0.75 231.75 232.58 232.58 0.000002 0.04 23.52 33.54 0.01 0.02 0.02 0.03 0.45
HDF-3 1 985     25-year 1.00 231.75 232.66 232.66 0.000002 0.05 26.18 34.19 0.02 0.02 0.02 0.04 0.53
HDF-3 1 985     50-year 1.21 231.75 232.70 232.70 0.000003 0.06 27.68 34.50 0.02 0.02 0.03 0.04 0.61
HDF-3 1 985     100-year 1.43 231.75 232.85 232.85 0.000003 0.06 32.75 35.46 0.02 0.02 0.03 0.04 0.76
HDF-3 1 985     Regional 7.29 231.75 233.58 233.58 0.000011 0.16 60.81 48.60 0.04 0.07 0.08 0.12 2.02

HDF-3 1 984     2-year 0.34 232.05 232.32 232.32 232.38 0.017161 1.13 0.30 2.17 0.97 1.13 0.08
HDF-3 1 984     5-year 0.60 232.05 232.38 232.38 232.47 0.016843 1.35 0.45 2.41 1.00 1.35 0.14
HDF-3 1 984     10-year 0.75 232.05 232.41 232.41 232.52 0.016096 1.45 0.52 2.56 1.00 0.07 0.15 1.44 0.17
HDF-3 1 984     25-year 1.00 232.05 232.46 232.46 232.58 0.014560 1.57 0.65 2.83 0.98 0.21 0.27 1.54 0.23
HDF-3 1 984     50-year 1.21 232.05 232.53 232.49 232.64 0.008717 1.45 0.88 3.26 0.79 0.29 0.33 1.37 0.28
HDF-3 1 984     100-year 1.43 232.05 232.78 232.53 232.82 0.001671 0.92 1.90 7.08 0.38 0.23 0.28 0.75 0.37
HDF-3 1 984     Regional 7.29 232.05 233.16 233.08 233.42 0.006535 2.51 4.29 41.10 0.82 0.80 0.68 1.70 1.22

HDF-3 1 983     2-year 0.34 231.24 231.80 231.39 231.80 0.000091 0.19 1.77 14.78 0.09 0.19 0.07
HDF-3 1 983     5-year 0.60 231.24 232.03 231.45 232.03 0.000077 0.23 2.65 21.25 0.09 0.23 0.11
HDF-3 1 983     10-year 0.75 231.24 232.15 231.47 232.15 0.000070 0.24 3.11 24.41 0.09 0.24 0.13
HDF-3 1 983     25-year 1.00 231.24 232.36 231.52 232.37 0.000058 0.26 3.91 29.31 0.08 0.26 0.17
HDF-3 1 983     50-year 1.21 231.24 232.55 231.55 232.56 0.000048 0.26 4.64 33.83 0.08 0.26 0.20
HDF-3 1 983     100-year 1.43 231.24 232.79 231.58 232.79 0.000037 0.26 5.54 58.24 0.07 0.26 0.24
HDF-3 1 983     Regional 7.29 231.24 233.21 232.05 233.21 0.000027 0.26 62.86 82.56 0.06 0.09 0.08 0.12 0.97

HDF-3 1 982.58  Culvert

HDF-3 1 982     2-year 0.34 230.86 231.20 231.14 231.24 0.008550 0.89 0.38 4.33 0.63 0.89 0.07
HDF-3 1 982     5-year 0.60 230.86 231.25 231.22 231.33 0.014525 1.28 0.47 4.84 0.84 1.28 0.10
HDF-3 1 982     10-year 0.75 230.86 231.27 231.26 231.38 0.017557 1.46 0.52 5.08 0.94 1.46 0.12
HDF-3 1 982     25-year 1.00 230.86 231.33 231.32 231.45 0.016815 1.56 0.64 9.97 0.94 1.56 0.15
HDF-3 1 982     50-year 1.21 230.86 231.36 231.36 231.51 0.018322 1.70 0.71 13.35 0.99 1.70 0.17
HDF-3 1 982     100-year 1.43 230.86 231.40 231.40 231.56 0.017364 1.78 0.81 17.13 0.98 0.09 1.76 0.20
HDF-3 1 982     Regional 7.29 230.86 232.01 232.01 232.46 0.012718 3.04 2.65 38.21 1.00 1.03 2.75 0.73

HDF-3 1 981     2-year 0.34 230.86 231.08 231.06 231.09 0.009595 0.63 0.98 16.82 0.61 0.18 0.13 0.34 0.05
HDF-3 1 981     5-year 0.60 230.86 231.11 231.09 231.13 0.008487 0.72 1.65 19.40 0.60 0.23 0.17 0.37 0.08
HDF-3 1 981     10-year 0.75 230.86 231.13 231.09 231.15 0.008182 0.76 2.00 22.45 0.60 0.25 0.17 0.37 0.10
HDF-3 1 981     25-year 1.00 230.86 231.13 231.12 231.16 0.016363 1.06 1.91 21.27 0.85 0.34 0.24 0.53 0.12
HDF-3 1 981     50-year 1.21 230.86 231.16 231.12 231.19 0.011963 1.01 2.64 28.66 0.75 0.34 0.20 0.46 0.14
HDF-3 1 981     100-year 1.43 230.86 231.17 231.15 231.20 0.010854 1.02 3.15 29.36 0.72 0.35 0.23 0.45 0.16
HDF-3 1 981     Regional 7.29 230.86 231.39 231.32 231.45 0.010639 1.65 10.43 36.76 0.81 0.58 0.51 0.70 0.52

HDF-3 1 980     2-year 0.34 230.22 230.27 230.27 230.28 0.023646 0.57 0.94 29.24 0.84 0.19 0.14 0.36
HDF-3 1 980     5-year 0.60 230.22 230.28 230.28 230.31 0.030456 0.76 1.31 30.20 0.99 0.27 0.21 0.46
HDF-3 1 980     10-year 0.75 230.22 230.29 230.29 230.32 0.034615 0.85 1.46 30.55 1.07 0.30 0.25 0.52
HDF-3 1 980     25-year 1.00 230.22 230.32 230.32 230.34 0.012870 0.68 2.50 32.85 0.70 0.25 0.22 0.40
HDF-3 1 980     50-year 1.21 230.22 230.32 230.32 230.35 0.018699 0.82 2.50 32.85 0.85 0.30 0.27 0.48
HDF-3 1 980     100-year 1.43 230.22 230.33 230.33 230.36 0.022284 0.93 2.65 33.20 0.93 0.34 0.30 0.54
HDF-3 1 980     Regional 7.29 230.22 230.46 230.46 230.55 0.024829 1.73 8.04 45.12 1.13 0.61 0.57 0.91

HDF-8 1 30      2-year 0.36 226.13 226.25 226.25 0.003703 0.40 1.01 15.82 0.43 0.12 0.08 0.36 0.42
HDF-8 1 30      5-year 0.61 226.13 226.28 226.29 0.003329 0.46 1.64 21.60 0.43 0.16 0.12 0.37 0.67
HDF-8 1 30      10-year 1.29 226.13 226.32 226.34 0.004360 0.65 2.64 24.23 0.52 0.25 0.22 0.49 1.61
HDF-8 1 30      25-year 1.61 226.13 226.34 226.36 0.004069 0.69 3.20 25.59 0.51 0.26 0.24 0.50 2.63
HDF-8 1 30      50-year 1.85 226.13 226.36 226.30 226.38 0.004137 0.73 3.53 26.35 0.52 0.28 0.26 0.52 3.84
HDF-8 1 30      100-year 2.09 226.13 226.36 226.31 226.38 0.005161 0.81 3.56 26.42 0.58 0.31 0.30 0.59 5.53
HDF-8 1 30      Regional 5.15 226.13 226.46 226.51 0.005894 1.15 6.79 34.48 0.67 0.44 0.44 0.76 10.22

HDF-8 1 29      2-year 0.36 225.72 225.78 225.78 225.79 0.015952 0.56 0.84 21.24 0.81 0.24 0.26 0.43 0.35
HDF-8 1 29      5-year 0.61 225.72 225.79 225.79 225.81 0.024707 0.78 1.03 22.05 1.04 0.34 0.37 0.59 0.58
HDF-8 1 29      10-year 1.29 225.72 225.83 225.83 225.86 0.013062 0.84 2.14 26.04 0.83 0.38 0.39 0.60 1.44
HDF-8 1 29      25-year 1.61 225.72 225.84 225.84 225.88 0.015533 0.96 2.34 26.59 0.92 0.44 0.44 0.69 2.44
HDF-8 1 29      50-year 1.85 225.72 225.85 225.84 225.89 0.016419 1.03 2.53 27.00 0.96 0.47 0.48 0.73 3.64
HDF-8 1 29      100-year 2.09 225.72 225.87 225.90 0.010728 0.94 3.18 28.38 0.80 0.42 0.45 0.66 5.30
HDF-8 1 29      Regional 5.15 225.72 225.97 225.93 226.02 0.009556 1.25 6.20 34.37 0.82 0.55 0.59 0.83 9.78

HDF-8 1 28      2-year 0.36 224.75 224.88 224.89 0.004693 0.52 0.69 6.30 0.50 0.52 0.29
HDF-8 1 28      5-year 0.61 224.75 224.93 224.94 0.004770 0.62 0.99 7.12 0.53 0.03 0.62 0.49
HDF-8 1 28      10-year 1.29 224.75 225.02 225.05 0.005416 0.75 1.78 13.56 0.58 0.20 0.05 0.73 1.27
HDF-8 1 28      25-year 1.61 224.75 225.04 225.07 0.005411 0.82 2.11 15.13 0.59 0.23 0.12 0.76 2.25
HDF-8 1 28      50-year 1.85 224.75 225.05 225.09 0.005692 0.87 2.31 16.00 0.62 0.26 0.15 0.80 3.42
HDF-8 1 28      100-year 2.09 224.75 225.05 225.10 0.007717 1.01 2.25 15.77 0.72 0.29 0.17 0.93 5.06
HDF-8 1 28      Regional 5.15 224.75 225.18 225.15 225.26 0.007482 1.38 4.84 24.50 0.76 0.46 0.37 1.06 9.29

HDF-8 1 27      2-year 0.36 224.49 224.59 224.59 0.004358 0.42 0.94 13.43 0.46 0.05 0.15 0.38 0.23
HDF-8 1 27      5-year 0.61 224.49 224.61 224.62 0.004766 0.52 1.32 15.09 0.51 0.10 0.19 0.46 0.41
HDF-8 1 27      10-year 1.29 224.49 224.66 224.69 0.005179 0.71 2.20 18.73 0.57 0.19 0.25 0.59 1.13
HDF-8 1 27      25-year 1.61 224.49 224.68 224.71 0.005284 0.78 2.59 20.08 0.58 0.21 0.28 0.62 2.08
HDF-8 1 27      50-year 1.85 224.49 224.70 224.73 0.004733 0.79 2.99 21.09 0.56 0.23 0.29 0.62 3.24
HDF-8 1 27      100-year 2.09 224.49 224.73 224.66 224.76 0.003514 0.74 3.67 22.67 0.49 0.22 0.28 0.57 4.86
HDF-8 1 27      Regional 5.15 224.49 224.87 224.77 224.91 0.003622 1.03 7.24 29.51 0.54 0.34 0.41 0.71 8.88

HDF-8 1 26      2-year 0.36 224.16 224.24 224.22 224.25 0.005962 0.44 1.08 27.05 0.53 0.08 0.16 0.33 0.16
HDF-8 1 26      5-year 0.61 224.16 224.26 224.24 224.27 0.005681 0.51 1.70 29.21 0.54 0.15 0.21 0.36 0.31
HDF-8 1 26      10-year 1.29 224.16 224.30 224.27 224.32 0.005780 0.65 2.85 29.51 0.58 0.26 0.31 0.45 0.97
HDF-8 1 26      25-year 1.61 224.16 224.32 224.34 0.005852 0.71 3.29 29.62 0.59 0.29 0.34 0.49 1.89
HDF-8 1 26      50-year 1.85 224.16 224.32 224.34 0.006939 0.78 3.41 29.65 0.65 0.33 0.38 0.54 3.03
HDF-8 1 26      100-year 2.09 224.16 224.31 224.31 224.35 0.012761 1.00 3.02 29.55 0.86 0.40 0.48 0.69 4.64
HDF-8 1 26      Regional 5.15 224.16 224.37 224.37 224.45 0.017087 1.50 4.95 30.04 1.07 0.70 0.76 1.04 8.47

HDF-8 1 25      2-year 0.36 223.00 223.16 223.16 223.20 0.020281 0.91 0.39 4.67 1.00 0.91 0.09
HDF-8 1 25      5-year 0.61 223.00 223.19 223.19 223.25 0.020723 1.06 0.58 5.52 1.05 1.06 0.19
HDF-8 1 25      10-year 1.29 223.00 223.27 223.27 223.34 0.017071 1.22 1.05 7.05 1.01 1.22 0.76
HDF-8 1 25      25-year 1.61 223.00 223.29 223.29 223.38 0.015826 1.29 1.25 7.25 0.99 0.03 1.29 1.65
HDF-8 1 25      50-year 1.85 223.00 223.32 223.32 223.40 0.012133 1.26 1.47 7.49 0.89 0.14 1.26 2.77
HDF-8 1 25      100-year 2.09 223.00 223.81 223.82 0.000242 0.38 5.97 10.80 0.15 0.13 0.35 4.16
HDF-8 1 25      Regional 5.15 223.00 224.30 224.32 0.000219 0.50 11.99 13.98 0.15 0.19 0.43 7.58

HDF-8 1 24      2-year 0.36 221.76 222.09 222.09 222.17 0.018259 1.26 0.29 1.79 1.01 1.26 0.07
HDF-8 1 24      5-year 0.61 221.76 222.17 222.17 222.27 0.017177 1.40 0.43 2.23 1.01 1.40 0.17
HDF-8 1 24      10-year 1.29 221.76 222.30 222.30 222.44 0.015569 1.63 0.79 3.04 1.02 1.63 0.72
HDF-8 1 24      25-year 1.61 221.76 222.75 222.77 0.000926 0.56 2.88 6.98 0.27 0.02 0.56 1.57



HEC-RAS  Plan: SCE Proposed FLoodplain_June 2024  Locations: User Defined  (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Vel Left Vel Right Vel Total Volume

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  (m/s) (m/s) (m/s) (1000 m3)
HDF-8 1 24      50-year 1.85 221.76 223.27 223.27 0.000082 0.26 8.00 11.37 0.09 0.10 0.23 2.58
HDF-8 1 24      100-year 2.09 221.76 223.82 223.82 0.000020 0.16 15.33 15.24 0.05 0.01 0.07 0.14 3.73
HDF-8 1 24      Regional 5.15 221.76 224.31 224.31 0.000034 0.26 25.52 25.55 0.06 0.05 0.12 0.20 6.81

HDF-8 1 23.6    2-year 0.36 221.20 221.61 221.52 221.65 0.005080 0.83 0.43 1.93 0.56 0.83 0.06
HDF-8 1 23.6    5-year 0.61 221.20 221.79 221.60 221.82 0.002362 0.71 0.86 2.67 0.40 0.71 0.15
HDF-8 1 23.6    10-year 1.29 221.20 222.28 221.75 222.29 0.000331 0.40 3.25 47.07 0.17 0.40 0.60
HDF-8 1 23.6    25-year 1.61 221.20 222.76 221.81 222.76 0.000074 0.27 6.07 72.69 0.09 0.27 0.93
HDF-8 1 23.6    50-year 1.85 221.20 223.26 221.87 223.27 0.000027 0.20 9.39 76.44 0.05 0.20 1.31
HDF-8 1 23.6    100-year 2.09 221.20 223.82 221.92 223.82 0.000011 0.16 13.23 83.97 0.04 0.16 1.69
HDF-8 1 23.6    Regional 5.15 221.20 224.31 222.14 224.31 0.000001 0.05 153.78 89.65 0.01 0.03 0.03 3.98

HDF-8 1 23.3    Culvert

HDF-8 1 23      2-year 0.36 220.91 221.29 221.17 221.31 0.002167 0.52 0.70 3.63 0.37 0.52 0.05
HDF-8 1 23      5-year 0.61 220.91 221.24 221.23 221.31 0.013616 1.16 0.53 3.15 0.91 1.16 0.13
HDF-8 1 23      10-year 1.29 220.91 221.37 221.34 221.46 0.009079 1.31 0.98 5.02 0.80 1.31 0.56
HDF-8 1 23      25-year 1.61 220.91 221.46 221.37 221.54 0.005589 1.24 1.30 9.81 0.66 1.24 0.79
HDF-8 1 23      50-year 1.85 220.91 221.55 221.40 221.62 0.003479 1.14 1.63 18.21 0.54 1.14 1.05
HDF-8 1 23      100-year 2.09 220.91 221.63 221.42 221.69 0.002646 1.10 1.90 22.69 0.48 1.10 1.30
HDF-8 1 23      Regional 5.15 220.91 222.17 221.69 222.26 0.001505 1.33 3.87 43.92 0.41 1.33 3.24

HDF-8 1 22      2-year 0.36 220.99 221.05 221.06 0.012816 0.52 0.91 20.29 0.73 0.27 0.39
HDF-8 1 22      5-year 0.61 220.99 221.16 221.16 0.000600 0.24 4.01 37.37 0.19 0.10 0.15
HDF-8 1 22      10-year 1.29 220.99 221.38 221.38 0.000059 0.13 18.18 76.43 0.07 0.06 0.03 0.07
HDF-8 1 22      25-year 1.61 220.99 221.47 221.47 0.000034 0.12 25.26 81.78 0.05 0.05 0.03 0.06
HDF-8 1 22      50-year 1.85 220.99 221.56 221.56 0.000022 0.11 33.11 90.25 0.05 0.05 0.03 0.06
HDF-8 1 22      100-year 2.09 220.99 221.64 221.64 0.000015 0.10 40.01 90.35 0.04 0.04 0.03 0.05
HDF-8 1 22      Regional 5.15 220.99 222.19 222.19 0.000007 0.10 90.43 91.66 0.03 0.05 0.03 0.06

Clarkway Trib A Reach1 1597    2-year 7.90 241.79 243.48 242.32 243.48 0.000053 0.27 52.84 105.94 0.07 0.09 0.06 0.15 26.06
Clarkway Trib A Reach1 1597    5-year 13.09 241.79 243.61 242.49 243.61 0.000063 0.32 93.00 113.06 0.08 0.09 0.07 0.14 38.68
Clarkway Trib A Reach1 1597    10-year 16.36 241.79 243.75 242.58 243.75 0.000067 0.35 108.91 120.15 0.08 0.10 0.08 0.15 46.67
Clarkway Trib A Reach1 1597    25-year 20.55 241.79 243.66 242.69 243.67 0.000135 0.47 99.00 115.26 0.12 0.14 0.11 0.21 55.15
Clarkway Trib A Reach1 1597    50-year 23.72 241.79 243.69 242.78 243.70 0.000165 0.53 102.54 116.14 0.13 0.16 0.12 0.23 61.26
Clarkway Trib A Reach1 1597    100-year 26.87 241.79 243.72 242.85 243.73 0.000198 0.59 105.36 118.09 0.14 0.17 0.14 0.26 67.20
Clarkway Trib A Reach1 1597    Regional 26.12 241.79 243.72 242.84 243.73 0.000187 0.57 105.26 118.04 0.14 0.17 0.13 0.25 68.07

Clarkway Trib A Reach1 1594    Culvert

Clarkway Trib A Reach1 1591    2-year 7.90 241.48 242.61 242.61 243.01 0.014470 2.78 2.84 68.34 1.00 2.78 25.62
Clarkway Trib A Reach1 1591    5-year 13.09 241.48 242.93 242.93 243.48 0.012874 3.29 3.98 79.49 1.00 3.29 37.99
Clarkway Trib A Reach1 1591    10-year 16.36 241.48 243.11 243.11 243.75 0.012235 3.54 4.62 83.21 1.00 3.54 45.64
Clarkway Trib A Reach1 1591    25-year 20.55 241.48 243.19 243.19 243.20 0.000516 0.69 66.25 84.83 0.21 0.22 0.24 0.31 54.31
Clarkway Trib A Reach1 1591    50-year 23.72 241.48 243.19 243.19 243.21 0.000687 0.80 66.25 84.83 0.24 0.25 0.28 0.36 60.35
Clarkway Trib A Reach1 1591    100-year 26.87 241.48 243.19 243.19 243.21 0.000882 0.91 66.25 84.83 0.27 0.28 0.31 0.41 66.22
Clarkway Trib A Reach1 1591    Regional 26.12 241.48 243.19 243.19 243.21 0.000833 0.88 66.25 84.83 0.26 0.28 0.30 0.39 67.11

Clarkway Trib A Reach1 1583    2-year 7.90 241.24 242.36 242.20 242.41 0.003414 1.12 12.16 45.43 0.48 0.22 0.27 0.65 25.23
Clarkway Trib A Reach1 1583    5-year 13.09 241.24 242.47 242.34 242.54 0.004074 1.39 17.68 50.63 0.54 0.31 0.38 0.74 37.26
Clarkway Trib A Reach1 1583    10-year 16.36 241.24 242.53 242.39 242.62 0.004286 1.51 20.99 53.80 0.56 0.36 0.42 0.78 44.69
Clarkway Trib A Reach1 1583    25-year 20.55 241.24 242.60 242.45 242.70 0.004638 1.66 24.66 57.12 0.59 0.40 0.48 0.83 53.25
Clarkway Trib A Reach1 1583    50-year 23.72 241.24 242.66 242.50 242.76 0.004602 1.73 27.93 59.97 0.59 0.43 0.51 0.85 59.24
Clarkway Trib A Reach1 1583    100-year 26.87 241.24 242.69 242.54 242.81 0.004898 1.84 30.21 61.94 0.62 0.46 0.55 0.89 65.09
Clarkway Trib A Reach1 1583    Regional 26.12 241.24 242.68 242.53 242.79 0.004955 1.83 29.35 61.22 0.62 0.46 0.54 0.89 65.99

Clarkway Trib A Reach1 1561.698 2-year 7.90 241.38 241.93 241.93 242.01 0.014072 1.99 11.69 58.25 0.94 0.46 0.56 0.68 24.50
Clarkway Trib A Reach1 1561.698 5-year 13.09 241.38 242.03 242.03 242.12 0.014148 2.27 18.52 79.83 0.97 0.50 0.65 0.71 36.14
Clarkway Trib A Reach1 1561.698 10-year 16.36 241.38 242.06 242.06 242.16 0.015521 2.46 21.04 80.87 1.02 0.57 0.72 0.78 43.40
Clarkway Trib A Reach1 1561.698 25-year 20.55 241.38 242.09 242.09 242.20 0.017038 2.68 23.91 81.90 1.08 0.66 0.80 0.86 51.75
Clarkway Trib A Reach1 1561.698 50-year 23.72 241.38 242.12 242.12 242.24 0.018615 2.87 25.69 82.96 1.14 0.73 0.85 0.92 57.59
Clarkway Trib A Reach1 1561.698 100-year 26.87 241.38 242.14 242.14 242.27 0.019049 2.98 27.85 84.17 1.16 0.78 0.88 0.97 63.30
Clarkway Trib A Reach1 1561.698 Regional 26.12 241.38 242.14 242.14 242.26 0.018333 2.92 27.66 84.09 1.14 0.76 0.86 0.94 64.23

Clarkway Trib A Reach1 1561.551 2-year 7.90 240.81 241.34 241.34 0.001679 0.53 35.44 143.91 0.29 0.20 0.20 0.22 21.12
Clarkway Trib A Reach1 1561.551 5-year 13.09 240.81 241.43 241.44 0.001702 0.61 49.75 153.72 0.29 0.24 0.25 0.26 31.25
Clarkway Trib A Reach1 1561.551 10-year 16.36 240.81 241.48 241.49 0.001685 0.64 57.77 157.22 0.29 0.26 0.26 0.28 37.75
Clarkway Trib A Reach1 1561.551 25-year 20.55 240.81 241.54 241.55 0.001721 0.69 67.01 163.32 0.30 0.28 0.29 0.31 45.24
Clarkway Trib A Reach1 1561.551 50-year 23.72 240.81 241.57 241.58 0.001807 0.73 72.32 164.67 0.31 0.30 0.31 0.33 50.57
Clarkway Trib A Reach1 1561.551 100-year 26.87 240.81 241.61 241.62 0.001807 0.76 78.37 166.36 0.31 0.32 0.32 0.34 55.69
Clarkway Trib A Reach1 1561.551 Regional 26.12 240.81 241.60 241.61 0.001801 0.75 77.02 165.91 0.31 0.31 0.32 0.34 56.73

Clarkway Trib A Reach1 1561.404 2-year 7.90 239.94 240.84 240.84 240.92 0.005328 1.59 14.73 89.59 0.60 0.25 0.23 0.54 17.39
Clarkway Trib A Reach1 1561.404 5-year 13.09 239.94 240.94 240.91 241.02 0.005507 1.76 24.05 102.78 0.63 0.34 0.27 0.54 25.76
Clarkway Trib A Reach1 1561.404 10-year 16.36 239.94 240.98 240.94 241.06 0.005599 1.84 28.96 107.15 0.64 0.38 0.30 0.56 31.30
Clarkway Trib A Reach1 1561.404 25-year 20.55 239.94 241.04 241.12 0.005596 1.92 35.48 118.36 0.64 0.42 0.30 0.58 37.61
Clarkway Trib A Reach1 1561.404 50-year 23.72 239.94 241.08 241.15 0.005336 1.93 40.48 120.94 0.63 0.45 0.33 0.59 42.18
Clarkway Trib A Reach1 1561.404 100-year 26.87 239.94 241.11 241.19 0.005420 1.99 44.29 126.57 0.64 0.47 0.35 0.61 46.57
Clarkway Trib A Reach1 1561.404 Regional 26.12 239.94 241.10 241.18 0.005518 1.99 43.03 122.32 0.65 0.47 0.35 0.61 47.80

Clarkway Trib A Reach1 1561.256 2-year 7.90 239.10 239.87 239.67 239.95 0.008085 1.65 10.38 41.82 0.72 0.20 0.53 0.76 15.52
Clarkway Trib A Reach1 1561.256 5-year 13.09 239.10 240.02 239.92 240.10 0.006911 1.80 17.69 54.06 0.69 0.32 0.59 0.74 22.66
Clarkway Trib A Reach1 1561.256 10-year 16.36 239.10 240.09 239.99 240.17 0.006481 1.87 22.04 59.83 0.68 0.36 0.62 0.74 27.51
Clarkway Trib A Reach1 1561.256 25-year 20.55 239.10 240.18 240.04 240.26 0.005989 1.93 27.55 65.70 0.67 0.41 0.64 0.75 32.93
Clarkway Trib A Reach1 1561.256 50-year 23.72 239.10 240.24 240.08 240.32 0.005807 1.99 31.46 70.05 0.67 0.43 0.66 0.75 36.83
Clarkway Trib A Reach1 1561.256 100-year 26.87 239.10 240.29 240.11 240.38 0.005542 2.02 35.47 73.53 0.66 0.45 0.68 0.76 40.64
Clarkway Trib A Reach1 1561.256 Regional 26.12 239.10 240.28 240.09 240.37 0.005500 2.00 34.74 72.64 0.65 0.44 0.67 0.75 42.02

Clarkway Trib A Reach1 1561.120 2-year 7.90 238.71 239.37 239.16 239.40 0.002420 0.83 13.01 36.64 0.39 0.15 0.29 0.61 14.02
Clarkway Trib A Reach1 1561.120 5-year 13.09 238.71 239.50 239.26 239.55 0.002687 1.03 18.06 40.54 0.43 0.22 0.35 0.72 20.32
Clarkway Trib A Reach1 1561.120 10-year 16.36 238.71 239.57 239.31 239.63 0.002798 1.14 20.95 42.90 0.45 0.25 0.39 0.78 24.67
Clarkway Trib A Reach1 1561.120 25-year 20.55 238.71 239.65 239.38 239.71 0.002966 1.26 24.29 45.06 0.47 0.28 0.43 0.85 29.48
Clarkway Trib A Reach1 1561.120 50-year 23.72 238.71 239.70 239.42 239.78 0.003073 1.34 26.77 47.83 0.48 0.29 0.45 0.89 32.94
Clarkway Trib A Reach1 1561.120 100-year 26.87 238.71 239.75 239.45 239.83 0.003176 1.42 29.10 49.61 0.50 0.31 0.48 0.92 36.31
Clarkway Trib A Reach1 1561.120 Regional 26.12 238.71 239.74 239.45 239.82 0.003205 1.41 28.37 49.11 0.50 0.31 0.47 0.92 37.79

Clarkway Trib A Reach1 1560.977 2-year 7.90 238.53 238.89 238.73 238.91 0.005066 0.95 16.23 59.71 0.51 0.37 0.35 0.49 11.92
Clarkway Trib A Reach1 1560.977 5-year 13.09 238.53 239.00 238.81 239.03 0.005172 1.15 23.04 67.05 0.54 0.44 0.41 0.57 17.38
Clarkway Trib A Reach1 1560.977 10-year 16.36 238.53 239.06 238.85 239.09 0.005146 1.24 27.22 72.01 0.55 0.46 0.43 0.60 21.22
Clarkway Trib A Reach1 1560.977 25-year 20.55 238.53 239.12 238.90 239.17 0.005032 1.33 32.27 76.01 0.56 0.50 0.46 0.64 25.43
Clarkway Trib A Reach1 1560.977 50-year 23.72 238.53 239.17 238.93 239.21 0.005055 1.40 35.70 78.62 0.56 0.52 0.48 0.66 28.47
Clarkway Trib A Reach1 1560.977 100-year 26.87 238.53 239.21 238.96 239.26 0.005026 1.46 39.12 81.13 0.57 0.55 0.49 0.69 31.42
Clarkway Trib A Reach1 1560.977 Regional 26.12 238.53 239.22 238.95 239.26 0.004631 1.41 39.47 81.38 0.55 0.53 0.47 0.66 32.94

Clarkway Trib A Reach1 1560.88 2-year 8.25 237.95 238.49 238.32 238.52 0.003035 0.97 19.81 90.85 0.45 0.29 0.20 0.42 10.08
Clarkway Trib A Reach1 1560.88 5-year 13.58 237.95 238.60 238.47 238.63 0.003114 1.12 29.73 100.28 0.47 0.33 0.27 0.46 14.68
Clarkway Trib A Reach1 1560.88 10-year 16.99 237.95 238.64 238.50 238.68 0.003334 1.22 34.59 104.59 0.49 0.36 0.31 0.49 18.07
Clarkway Trib A Reach1 1560.88 25-year 21.49 237.95 238.70 238.55 238.74 0.003541 1.33 40.52 108.76 0.51 0.39 0.35 0.53 21.71
Clarkway Trib A Reach1 1560.88 50-year 24.90 237.95 238.74 238.58 238.78 0.003595 1.39 45.03 111.50 0.52 0.40 0.38 0.55 24.34
Clarkway Trib A Reach1 1560.88 100-year 28.31 237.95 238.77 238.60 238.82 0.003726 1.46 48.94 114.00 0.53 0.42 0.41 0.58 26.92
Clarkway Trib A Reach1 1560.88 Regional 29.74 237.95 238.79 238.61 238.84 0.003755 1.49 50.62 115.05 0.54 0.43 0.42 0.59 28.33

Clarkway Trib A Reach1 1560.685 2-year 8.25 236.78 237.11 237.11 237.19 0.019340 1.33 6.37 35.16 0.96 0.27 1.30 7.29
Clarkway Trib A Reach1 1560.685 5-year 13.58 236.78 237.18 237.18 237.30 0.017679 1.54 9.76 56.87 0.97 0.22 1.39 10.47
Clarkway Trib A Reach1 1560.685 10-year 16.99 236.78 237.23 237.23 237.35 0.015155 1.59 12.88 72.12 0.92 0.26 1.32 13.01
Clarkway Trib A Reach1 1560.685 25-year 21.49 236.78 237.28 237.28 237.41 0.013401 1.66 17.13 89.11 0.89 0.30 0.09 1.25 15.57
Clarkway Trib A Reach1 1560.685 50-year 24.90 236.78 237.31 237.31 237.45 0.013146 1.73 19.97 98.95 0.89 0.32 0.14 1.25 17.42
Clarkway Trib A Reach1 1560.685 100-year 28.31 236.78 237.35 237.35 237.49 0.012346 1.77 23.38 109.58 0.88 0.34 0.18 1.21 19.22
Clarkway Trib A Reach1 1560.685 Regional 29.74 236.78 237.36 237.36 237.50 0.012205 1.80 24.68 113.27 0.87 0.35 0.19 1.21 20.31

Clarkway Trib A Reach1 1560.6  2-year 8.25 236.23 236.67 236.68 0.002020 0.65 23.70 81.18 0.35 0.25 0.17 0.35 6.58
Clarkway Trib A Reach1 1560.6  5-year 13.58 236.23 236.80 236.82 0.001751 0.75 34.66 85.76 0.34 0.28 0.22 0.39 9.42



HEC-RAS  Plan: SCE Proposed FLoodplain_June 2024  Locations: User Defined  (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Vel Left Vel Right Vel Total Volume

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  (m/s) (m/s) (m/s) (1000 m3)
Clarkway Trib A Reach1 1560.6  10-year 16.99 236.23 236.87 236.89 0.001692 0.80 40.74 88.39 0.34 0.31 0.24 0.42 11.74
Clarkway Trib A Reach1 1560.6  25-year 21.49 236.23 236.96 236.98 0.001582 0.85 48.84 91.78 0.34 0.32 0.26 0.44 14.01
Clarkway Trib A Reach1 1560.6  50-year 24.90 236.23 237.03 237.05 0.001518 0.89 54.76 94.43 0.34 0.34 0.27 0.45 15.65
Clarkway Trib A Reach1 1560.6  100-year 28.31 236.23 237.09 237.11 0.001463 0.92 60.60 97.24 0.33 0.35 0.28 0.47 17.23
Clarkway Trib A Reach1 1560.6  Regional 29.74 236.23 237.11 237.13 0.001445 0.94 62.97 98.36 0.33 0.35 0.28 0.47 18.23

Clarkway Trib A Reach1 1560.57 2-year 8.25 235.97 236.36 236.35 236.48 0.014364 1.73 7.46 29.19 0.92 0.42 0.55 1.11 5.87
Clarkway Trib A Reach1 1560.57 5-year 13.58 235.97 236.49 236.46 236.64 0.012069 1.96 11.60 33.93 0.89 0.49 0.62 1.17 8.36
Clarkway Trib A Reach1 1560.57 10-year 16.99 235.97 236.57 236.52 236.72 0.010893 2.04 14.23 35.76 0.87 0.54 0.66 1.19 10.48
Clarkway Trib A Reach1 1560.57 25-year 21.49 235.97 236.66 236.82 0.009914 2.15 17.50 37.55 0.85 0.59 0.70 1.23 12.49
Clarkway Trib A Reach1 1560.57 50-year 24.90 235.97 236.72 236.89 0.009485 2.23 19.80 38.80 0.84 0.63 0.73 1.26 13.94
Clarkway Trib A Reach1 1560.57 100-year 28.31 235.97 236.78 236.96 0.009047 2.29 22.14 40.11 0.83 0.64 0.76 1.28 15.33
Clarkway Trib A Reach1 1560.57 Regional 29.74 235.97 236.80 236.98 0.009000 2.33 22.99 40.53 0.83 0.65 0.78 1.29 16.26

Clarkway Trib A Reach1 1560.5  2-year 8.25 235.24 235.77 235.57 235.81 0.003459 1.07 12.74 32.53 0.48 0.28 0.41 0.65 4.82
Clarkway Trib A Reach1 1560.5  5-year 13.58 235.24 235.91 235.68 235.97 0.003833 1.32 17.37 34.29 0.52 0.38 0.51 0.78 6.85
Clarkway Trib A Reach1 1560.5  10-year 16.99 235.24 235.98 235.74 236.05 0.004018 1.45 19.95 35.21 0.55 0.43 0.57 0.85 8.70
Clarkway Trib A Reach1 1560.5  25-year 21.49 235.24 236.07 235.82 236.15 0.004240 1.61 23.00 36.07 0.57 0.48 0.63 0.93 10.38
Clarkway Trib A Reach1 1560.5  50-year 24.90 235.24 236.13 235.86 236.23 0.004341 1.71 25.23 36.64 0.59 0.52 0.67 0.99 11.60
Clarkway Trib A Reach1 1560.5  100-year 28.31 235.24 236.19 235.91 236.29 0.004426 1.80 27.37 37.20 0.60 0.55 0.71 1.03 12.76
Clarkway Trib A Reach1 1560.5  Regional 29.74 235.24 236.21 235.93 236.32 0.004426 1.83 28.31 37.45 0.60 0.56 0.72 1.05 13.60

Clarkway Trib A Reach1 1519.898 2-year 8.25 234.49 234.97 234.92 235.05 0.008625 1.45 9.80 37.50 0.73 0.45 0.39 0.84 3.15
Clarkway Trib A Reach1 1519.898 5-year 13.58 234.49 235.11 235.02 235.20 0.007301 1.62 15.15 40.95 0.70 0.51 0.48 0.90 4.45
Clarkway Trib A Reach1 1519.898 10-year 16.99 234.49 235.17 235.07 235.27 0.007348 1.75 17.80 42.38 0.72 0.56 0.53 0.95 5.92
Clarkway Trib A Reach1 1519.898 25-year 21.49 234.49 235.26 235.13 235.37 0.006869 1.85 21.64 44.39 0.71 0.60 0.58 0.99 7.09
Clarkway Trib A Reach1 1519.898 50-year 24.90 234.49 235.32 235.18 235.44 0.006752 1.94 24.24 45.74 0.71 0.63 0.61 1.03 7.95
Clarkway Trib A Reach1 1519.898 100-year 28.31 234.49 235.37 235.22 235.50 0.006781 2.03 26.64 47.36 0.72 0.66 0.64 1.06 8.77
Clarkway Trib A Reach1 1519.898 Regional 29.74 234.49 235.38 235.23 235.52 0.006908 2.07 27.40 47.62 0.73 0.67 0.66 1.09 9.49

Clarkway Trib A Reach1 1430.348 2-year 8.25 234.00 234.51 234.56 0.004135 1.13 13.45 38.99 0.52 0.37 0.16 0.61 2.18
Clarkway Trib A Reach1 1430.348 5-year 13.58 234.00 234.62 234.69 0.005136 1.44 17.81 41.82 0.60 0.48 0.26 0.76 3.07
Clarkway Trib A Reach1 1430.348 10-year 16.99 234.00 234.72 234.78 0.004564 1.50 21.83 44.14 0.58 0.50 0.30 0.78 4.25
Clarkway Trib A Reach1 1430.348 25-year 21.49 234.00 234.80 234.88 0.004766 1.66 25.89 48.95 0.60 0.53 0.35 0.83 5.09
Clarkway Trib A Reach1 1430.348 50-year 24.90 234.00 234.86 234.95 0.004791 1.75 28.95 51.44 0.61 0.55 0.38 0.86 5.72
Clarkway Trib A Reach1 1430.348 100-year 28.31 234.00 234.92 235.02 0.004676 1.81 32.10 53.03 0.61 0.58 0.40 0.88 6.31
Clarkway Trib A Reach1 1430.348 Regional 29.74 234.00 234.97 235.06 0.004176 1.77 34.69 54.28 0.58 0.57 0.39 0.86 6.88

Clarkway Trib A Reach1-DS-0 1651    2-year 10.86 233.59 233.88 233.90 0.006221 0.98 21.02 70.12 0.58 0.44 0.45 0.52 54.42
Clarkway Trib A Reach1-DS-0 1651    5-year 17.72 233.59 234.02 234.04 0.004953 1.13 30.78 74.32 0.56 0.49 0.48 0.58 74.62
Clarkway Trib A Reach1-DS-0 1651    10-year 29.77 233.59 234.21 234.24 0.004027 1.31 45.49 77.79 0.53 0.56 0.53 0.65 106.66
Clarkway Trib A Reach1-DS-0 1651    25-year 37.92 233.59 234.33 234.37 0.003648 1.40 54.73 79.76 0.52 0.60 0.56 0.69 127.51
Clarkway Trib A Reach1-DS-0 1651    50-year 44.13 233.59 234.41 234.45 0.003421 1.46 61.52 81.11 0.52 0.62 0.58 0.72 143.25
Clarkway Trib A Reach1-DS-0 1651    100-year 50.35 233.59 234.49 234.53 0.003290 1.52 67.78 82.33 0.51 0.64 0.60 0.74 159.00
Clarkway Trib A Reach1-DS-0 1651    Regional 56.84 233.59 234.57 234.61 0.003146 1.57 74.22 83.12 0.51 0.66 0.62 0.77 193.89

Clarkway Trib A Reach1-DS-0 1580    2-year 10.86 232.98 233.50 233.54 0.005495 1.22 15.22 37.18 0.59 0.15 0.51 0.71 53.30
Clarkway Trib A Reach1-DS-0 1580    5-year 17.72 232.98 233.64 233.71 0.005826 1.51 20.58 39.92 0.63 0.25 0.61 0.86 73.03
Clarkway Trib A Reach1-DS-0 1580    10-year 29.77 232.98 233.84 233.94 0.005893 1.86 29.03 43.61 0.67 0.37 0.73 1.03 104.35
Clarkway Trib A Reach1-DS-0 1580    25-year 37.92 232.98 233.96 234.08 0.005853 2.03 34.27 45.47 0.68 0.43 0.79 1.11 124.75
Clarkway Trib A Reach1-DS-0 1580    50-year 44.13 232.98 234.04 234.17 0.005847 2.15 37.92 46.35 0.69 0.47 0.84 1.16 140.16
Clarkway Trib A Reach1-DS-0 1580    100-year 50.35 232.98 234.11 234.26 0.005836 2.25 41.43 47.17 0.70 0.50 0.88 1.22 155.61
Clarkway Trib A Reach1-DS-0 1580    Regional 56.84 232.98 234.19 234.34 0.005820 2.36 45.04 48.18 0.71 0.53 0.92 1.26 190.19

Clarkway Trib A Reach1-DS-0 1573    2-year 10.86 232.49 232.89 232.89 233.05 0.028567 2.17 7.68 26.64 1.26 0.22 0.93 1.41 52.78
Clarkway Trib A Reach1-DS-0 1573    5-year 17.72 232.49 233.02 233.02 233.23 0.021906 2.44 11.68 30.90 1.18 0.40 0.98 1.52 72.29
Clarkway Trib A Reach1-DS-0 1573    10-year 29.77 232.49 233.20 233.20 233.47 0.019719 2.89 17.23 34.01 1.18 0.60 1.13 1.73 103.30
Clarkway Trib A Reach1-DS-0 1573    25-year 37.92 232.49 233.30 233.30 233.61 0.018433 3.10 20.83 35.75 1.17 0.69 1.21 1.82 123.49
Clarkway Trib A Reach1-DS-0 1573    50-year 44.13 232.49 233.37 233.37 233.71 0.017841 3.25 23.41 36.91 1.17 0.75 1.26 1.89 138.76
Clarkway Trib A Reach1-DS-0 1573    100-year 50.35 232.49 233.44 233.44 233.80 0.017299 3.38 25.94 37.96 1.17 0.80 1.30 1.94 154.08
Clarkway Trib A Reach1-DS-0 1573    Regional 56.84 232.49 233.50 233.50 233.90 0.016930 3.51 28.46 38.98 1.17 0.85 1.34 2.00 188.52

Clarkway Trib A Reach1-DS-0 1534    2-year 10.86 230.44 231.57 231.59 0.000504 0.60 31.85 61.36 0.20 0.18 0.12 0.34 49.30
Clarkway Trib A Reach1-DS-0 1534    5-year 17.72 230.44 231.81 231.82 0.000540 0.72 48.44 78.00 0.22 0.19 0.17 0.37 67.01
Clarkway Trib A Reach1-DS-0 1534    10-year 29.77 230.44 232.09 232.11 0.000566 0.86 72.22 88.17 0.23 0.24 0.23 0.41 95.44
Clarkway Trib A Reach1-DS-0 1534    25-year 37.92 230.44 232.28 232.30 0.000541 0.91 89.74 102.87 0.23 0.26 0.25 0.42 113.78
Clarkway Trib A Reach1-DS-0 1534    50-year 44.13 230.44 232.40 232.43 0.000552 0.97 103.59 111.63 0.23 0.25 0.26 0.43 127.61
Clarkway Trib A Reach1-DS-0 1534    100-year 50.35 230.44 232.53 232.55 0.000513 0.98 117.63 113.50 0.23 0.26 0.27 0.43 141.46
Clarkway Trib A Reach1-DS-0 1534    Regional 56.84 230.44 232.63 232.66 0.000500 1.00 129.86 114.85 0.23 0.28 0.28 0.44 174.61

Clarkway Trib A Reach1-DS-0 1528    2-year 10.86 229.70 231.53 231.57 0.001512 0.95 17.67 28.72 0.33 0.13 0.32 0.61 48.76
Clarkway Trib A Reach1-DS-0 1528    5-year 17.72 229.70 231.75 231.80 0.001767 1.19 24.39 34.27 0.37 0.19 0.39 0.73 66.21
Clarkway Trib A Reach1-DS-0 1528    10-year 29.77 229.70 232.01 232.09 0.002122 1.51 33.78 37.96 0.42 0.30 0.52 0.88 94.27
Clarkway Trib A Reach1-DS-0 1528    25-year 37.92 229.70 232.18 232.27 0.002174 1.65 40.66 41.96 0.43 0.34 0.56 0.93 112.34
Clarkway Trib A Reach1-DS-0 1528    50-year 44.13 229.70 232.30 232.40 0.002180 1.74 45.86 44.28 0.44 0.38 0.58 0.96 125.96
Clarkway Trib A Reach1-DS-0 1528    100-year 50.35 229.70 232.42 232.53 0.002138 1.81 51.22 46.38 0.44 0.40 0.61 0.98 139.60
Clarkway Trib A Reach1-DS-0 1528    Regional 56.84 229.70 232.51 232.63 0.002196 1.90 55.83 48.37 0.45 0.42 0.64 1.02 172.56

Clarkway Trib A Reach1-DS-0 1516.384 43.06-11        2-year 15.16 230.28 231.46 231.49 0.002874 0.63 23.10 40.45 0.21 0.34 0.77 0.66 48.03
Clarkway Trib A Reach1-DS-0 1516.384 43.06-11        5-year 23.59 230.28 231.68 231.71 0.002847 0.72 32.37 43.92 0.21 0.43 0.84 0.73 65.19
Clarkway Trib A Reach1-DS-0 1516.384 43.06-11        10-year 36.11 230.28 231.95 231.99 0.002778 0.82 44.58 47.44 0.22 0.53 0.93 0.81 92.87
Clarkway Trib A Reach1-DS-0 1516.384 43.06-11        25-year 45.61 230.28 232.13 232.17 0.002701 0.87 53.24 49.47 0.22 0.58 0.98 0.86 110.66
Clarkway Trib A Reach1-DS-0 1516.384 43.06-11        50-year 52.72 230.28 232.25 232.30 0.002636 0.91 59.52 50.78 0.22 0.61 1.01 0.89 124.08
Clarkway Trib A Reach1-DS-0 1516.384 43.06-11        100-year 60.09 230.28 232.38 232.42 0.002582 0.94 65.83 52.17 0.22 0.64 1.04 0.91 137.51
Clarkway Trib A Reach1-DS-0 1516.384 43.06-11        Regional 66.56 230.28 232.48 232.53 0.002536 0.96 71.24 53.24 0.22 0.66 1.06 0.93 170.29

Clarkway Trib A Reach1-DS-0 1516.312 2-year 15.16 230.49 231.36 231.41 0.001565 1.00 22.38 40.68 0.35 0.27 0.23 0.68 47.15
Clarkway Trib A Reach1-DS-0 1516.312 5-year 23.59 230.49 231.57 231.63 0.001572 1.16 31.34 43.73 0.36 0.34 0.29 0.75 63.96
Clarkway Trib A Reach1-DS-0 1516.312 10-year 36.11 230.49 231.83 231.90 0.001577 1.35 43.12 47.62 0.38 0.42 0.34 0.84 91.17
Clarkway Trib A Reach1-DS-0 1516.312 25-year 45.61 230.49 232.01 232.09 0.001557 1.46 51.64 50.26 0.38 0.46 0.37 0.88 108.64
Clarkway Trib A Reach1-DS-0 1516.312 50-year 52.72 230.49 232.13 232.22 0.001521 1.52 57.93 51.43 0.38 0.49 0.40 0.91 121.80
Clarkway Trib A Reach1-DS-0 1516.312 100-year 60.09 230.49 232.25 232.34 0.001494 1.58 64.22 52.77 0.39 0.51 0.42 0.94 135.00
Clarkway Trib A Reach1-DS-0 1516.312 Regional 66.56 230.49 232.35 232.45 0.001475 1.63 69.59 54.00 0.39 0.53 0.44 0.96 167.57

Clarkway Trib A Reach1-DS-0 1516.276 2-year 15.16 230.20 230.99 230.99 231.21 0.015025 2.82 11.64 45.06 1.03 0.95 0.76 1.30 46.33
Clarkway Trib A Reach1-DS-0 1516.276 5-year 23.59 230.20 231.15 231.15 231.42 0.015628 3.26 15.67 47.63 1.09 1.17 0.95 1.51 62.81
Clarkway Trib A Reach1-DS-0 1516.276 10-year 36.11 230.20 231.34 231.34 231.68 0.016331 3.77 20.53 50.67 1.15 1.42 1.19 1.76 89.60
Clarkway Trib A Reach1-DS-0 1516.276 25-year 45.61 230.20 231.45 231.45 231.85 0.017016 4.11 23.57 52.61 1.19 1.58 1.36 1.94 106.77
Clarkway Trib A Reach1-DS-0 1516.276 50-year 52.72 230.20 231.53 231.53 231.96 0.017714 4.36 25.53 53.75 1.23 1.69 1.48 2.06 119.73
Clarkway Trib A Reach1-DS-0 1516.276 100-year 60.09 230.20 231.61 231.61 232.08 0.018076 4.58 27.57 54.82 1.25 1.79 1.58 2.18 132.71
Clarkway Trib A Reach1-DS-0 1516.276 Regional 66.56 230.20 231.68 231.68 232.18 0.018198 4.75 29.36 55.78 1.26 1.87 1.67 2.27 165.10

Clarkway Trib A Reach1-DS-0 1516.245 Culvert

Clarkway Trib A Reach1-DS-0 1516.214 43.06-10        2-year 15.16 229.48 230.52 230.37 230.63 0.005210 1.64 13.47 54.50 0.62 0.57 0.46 1.13 45.58
Clarkway Trib A Reach1-DS-0 1516.214 43.06-10        5-year 23.59 229.48 230.64 230.51 230.82 0.007163 2.13 16.34 59.99 0.74 0.77 0.65 1.44 61.86
Clarkway Trib A Reach1-DS-0 1516.214 43.06-10        10-year 36.11 229.48 230.81 230.70 231.07 0.008287 2.59 20.66 64.99 0.82 0.99 0.85 1.75 88.36
Clarkway Trib A Reach1-DS-0 1516.214 43.06-10        25-year 45.61 229.48 230.92 230.82 231.24 0.009088 2.91 23.34 67.24 0.88 1.13 0.99 1.95 105.34
Clarkway Trib A Reach1-DS-0 1516.214 43.06-10        50-year 52.72 229.48 230.99 230.90 231.36 0.009683 3.13 25.10 68.88 0.91 1.23 1.09 2.10 118.17
Clarkway Trib A Reach1-DS-0 1516.214 43.06-10        100-year 60.09 229.48 231.06 230.98 231.48 0.010079 3.32 26.96 71.31 0.94 1.32 1.17 2.23 131.02
Clarkway Trib A Reach1-DS-0 1516.214 43.06-10        Regional 66.56 229.48 231.13 231.06 231.58 0.010249 3.47 28.62 73.49 0.96 1.39 1.24 2.33 163.29

Clarkway Trib A Reach1-DS-0 1516.156 43.06-09        2-year 15.16 229.11 230.12 230.01 230.29 0.007192 2.11 15.68 51.37 0.74 0.34 0.44 0.97 44.56
Clarkway Trib A Reach1-DS-0 1516.156 43.06-09        5-year 23.59 229.11 230.32 230.25 230.46 0.005567 2.14 26.49 58.28 0.67 0.46 0.52 0.89 60.36
Clarkway Trib A Reach1-DS-0 1516.156 43.06-09        10-year 36.11 229.11 230.48 230.39 230.65 0.006106 2.47 36.17 62.69 0.72 0.59 0.64 1.00 86.31
Clarkway Trib A Reach1-DS-0 1516.156 43.06-09        25-year 45.61 229.11 230.60 230.47 230.78 0.005978 2.61 44.15 67.29 0.73 0.66 0.69 1.03 102.88
Clarkway Trib A Reach1-DS-0 1516.156 43.06-09        50-year 52.72 229.11 230.69 230.53 230.87 0.005774 2.68 50.48 71.38 0.72 0.70 0.71 1.04 115.41
Clarkway Trib A Reach1-DS-0 1516.156 43.06-09        100-year 60.09 229.11 230.78 230.59 230.96 0.005758 2.78 57.12 82.25 0.73 0.75 0.70 1.05 127.94
Clarkway Trib A Reach1-DS-0 1516.156 43.06-09        Regional 66.56 229.11 230.85 230.61 231.05 0.005872 2.90 63.25 89.05 0.74 0.79 0.68 1.05 159.92

Clarkway Trib A Reach1-DS-0 1516.103 43.06-08        2-year 15.16 228.87 229.98 230.04 0.002670 1.40 25.75 60.43 0.46 0.38 0.27 0.59 43.46
Clarkway Trib A Reach1-DS-0 1516.103 43.06-08        5-year 23.59 228.87 230.21 230.26 0.002035 1.42 40.60 65.46 0.42 0.43 0.33 0.58 58.59
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River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Vel Left Vel Right Vel Total Volume
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Clarkway Trib A Reach1-DS-0 1516.103 43.06-08        10-year 36.11 228.87 230.30 230.39 0.003353 1.91 46.36 67.30 0.54 0.60 0.46 0.78 84.13
Clarkway Trib A Reach1-DS-0 1516.103 43.06-08        25-year 45.61 228.87 230.42 230.52 0.003392 2.04 54.76 69.12 0.55 0.66 0.52 0.83 100.27
Clarkway Trib A Reach1-DS-0 1516.103 43.06-08        50-year 52.72 228.87 230.52 230.62 0.003302 2.11 61.59 71.53 0.55 0.70 0.55 0.86 112.46
Clarkway Trib A Reach1-DS-0 1516.103 43.06-08        100-year 60.09 228.87 230.62 230.72 0.003179 2.16 68.57 72.89 0.55 0.73 0.58 0.88 124.63
Clarkway Trib A Reach1-DS-0 1516.103 43.06-08        Regional 66.56 228.87 230.70 230.80 0.003092 2.20 74.46 73.94 0.54 0.75 0.60 0.89 156.29

Clarkway Trib A Reach1-DS-0 1516.043 2-year 15.16 228.72 229.93 229.96 0.000666 0.79 35.22 55.31 0.24 0.15 0.21 0.43 41.68
Clarkway Trib A Reach1-DS-0 1516.043 5-year 23.59 228.72 230.16 230.19 0.000718 0.93 48.31 59.33 0.26 0.18 0.27 0.49 55.99
Clarkway Trib A Reach1-DS-0 1516.043 10-year 36.11 228.72 230.19 230.25 0.001554 1.38 49.82 59.79 0.38 0.26 0.41 0.72 81.32
Clarkway Trib A Reach1-DS-0 1516.043 25-year 45.61 228.72 230.29 230.37 0.001807 1.56 56.14 61.15 0.41 0.31 0.47 0.81 97.03
Clarkway Trib A Reach1-DS-0 1516.043 50-year 52.72 228.72 230.39 230.47 0.001855 1.65 61.94 62.36 0.42 0.34 0.51 0.85 108.84
Clarkway Trib A Reach1-DS-0 1516.043 100-year 60.09 228.72 230.48 230.58 0.001882 1.73 67.87 63.42 0.43 0.37 0.55 0.89 120.64
Clarkway Trib A Reach1-DS-0 1516.043 Regional 66.56 228.72 230.56 230.66 0.001901 1.79 72.87 64.26 0.43 0.39 0.57 0.91 151.98

Clarkway Trib A Reach1-DS-0 1515.984 43.06-07        2-year 15.16 228.60 229.60 229.60 229.84 0.010295 2.63 12.10 46.12 0.90 0.65 0.69 1.25 40.04
Clarkway Trib A Reach1-DS-0 1515.984 43.06-07        5-year 23.59 228.60 229.79 229.79 230.06 0.010306 3.00 17.51 51.39 0.93 0.80 0.76 1.35 53.69
Clarkway Trib A Reach1-DS-0 1515.984 43.06-07        10-year 36.11 228.60 230.00 230.00 230.10 0.004640 2.27 41.75 57.11 0.64 0.64 0.68 0.86 78.65
Clarkway Trib A Reach1-DS-0 1515.984 43.06-07        25-year 45.61 228.60 230.05 230.00 230.19 0.006255 2.70 44.35 57.91 0.75 0.76 0.82 1.03 94.10
Clarkway Trib A Reach1-DS-0 1515.984 43.06-07        50-year 52.72 228.60 230.16 230.00 230.29 0.005684 2.71 50.76 59.37 0.72 0.78 0.85 1.04 105.55
Clarkway Trib A Reach1-DS-0 1515.984 43.06-07        100-year 60.09 228.60 230.26 230.00 230.40 0.005398 2.76 56.88 61.58 0.71 0.79 0.88 1.06 116.99
Clarkway Trib A Reach1-DS-0 1515.984 43.06-07        Regional 66.56 228.60 230.34 230.03 230.48 0.005217 2.81 62.04 63.48 0.71 0.79 0.91 1.07 148.04

Clarkway Trib A Reach1-DS-0 1515.899 2-year 15.16 228.23 229.12 229.19 0.002572 1.28 18.59 33.28 0.45 0.25 0.36 0.82 38.36
Clarkway Trib A Reach1-DS-0 1515.899 5-year 23.59 228.23 229.34 229.42 0.002557 1.49 25.95 36.19 0.46 0.26 0.46 0.91 51.33
Clarkway Trib A Reach1-DS-0 1515.899 10-year 36.11 228.23 229.52 229.65 0.003205 1.85 32.92 39.67 0.53 0.31 0.59 1.10 75.50
Clarkway Trib A Reach1-DS-0 1515.899 25-year 45.61 228.23 229.65 229.81 0.003441 2.06 38.29 42.10 0.56 0.36 0.66 1.19 90.62
Clarkway Trib A Reach1-DS-0 1515.899 50-year 52.72 228.23 229.75 229.92 0.003565 2.19 42.37 45.84 0.58 0.34 0.71 1.24 101.63
Clarkway Trib A Reach1-DS-0 1515.899 100-year 60.09 228.23 229.83 230.02 0.003670 2.31 46.67 50.07 0.59 0.34 0.76 1.29 112.63
Clarkway Trib A Reach1-DS-0 1515.899 Regional 66.56 228.23 229.90 230.11 0.003764 2.41 50.27 52.30 0.60 0.37 0.80 1.32 143.31

Clarkway Trib A Reach1-DS-0 1515.784 43.06-06        2-year 15.16 227.73 228.88 228.89 0.002401 0.58 33.08 53.86 0.19 0.29 0.45 0.46 35.41
Clarkway Trib A Reach1-DS-0 1515.784 43.06-06        5-year 23.59 227.73 229.12 229.13 0.002173 0.65 46.68 60.30 0.19 0.35 0.50 0.51 47.17
Clarkway Trib A Reach1-DS-0 1515.784 43.06-06        10-year 36.11 227.73 229.16 229.19 0.004383 0.94 49.32 61.74 0.27 0.52 0.72 0.73 70.80
Clarkway Trib A Reach1-DS-0 1515.784 43.06-06        25-year 45.61 227.73 229.30 229.33 0.004341 1.00 57.94 64.51 0.27 0.56 0.78 0.79 85.11
Clarkway Trib A Reach1-DS-0 1515.784 43.06-06        50-year 52.72 227.73 229.39 229.43 0.004318 1.05 64.41 67.28 0.28 0.60 0.82 0.82 95.52
Clarkway Trib A Reach1-DS-0 1515.784 43.06-06        100-year 60.09 227.73 229.49 229.52 0.004276 1.08 70.60 68.85 0.28 0.63 0.85 0.85 105.92
Clarkway Trib A Reach1-DS-0 1515.784 43.06-06        Regional 66.56 227.73 229.56 229.60 0.004299 1.12 75.52 70.12 0.28 0.66 0.88 0.88 136.11

Clarkway Trib A Reach1-DS-0 1515.584 43.06-05        2-year 15.16 226.41 228.23 227.32 228.27 0.004344 0.87 17.50 59.72 0.26 0.09 0.15 0.87 28.34
Clarkway Trib A Reach1-DS-0 1515.584 43.06-05        5-year 23.59 226.41 228.15 227.55 228.26 0.013265 1.46 16.19 56.25 0.45 0.09 0.15 1.46 39.24
Clarkway Trib A Reach1-DS-0 1515.584 43.06-05        10-year 36.11 226.41 228.45 227.84 228.47 0.003218 0.85 54.16 63.62 0.23 0.56 0.26 0.67 60.91
Clarkway Trib A Reach1-DS-0 1515.584 43.06-05        25-year 45.61 226.41 228.58 228.03 228.61 0.003285 0.91 62.71 64.67 0.24 0.63 0.32 0.73 73.60
Clarkway Trib A Reach1-DS-0 1515.584 43.06-05        50-year 52.72 226.41 228.66 228.16 228.69 0.003462 0.97 67.80 65.38 0.25 0.68 0.36 0.78 82.91
Clarkway Trib A Reach1-DS-0 1515.584 43.06-05        100-year 60.09 226.41 228.74 228.23 228.77 0.003606 1.02 72.95 66.21 0.25 0.73 0.40 0.82 92.23
Clarkway Trib A Reach1-DS-0 1515.584 43.06-05        Regional 66.56 226.41 228.80 228.23 228.84 0.003712 1.06 77.33 66.91 0.26 0.77 0.43 0.86 121.54

Clarkway Trib A Reach1-DS-0 1515.386 43.06-04        2-year 15.16 226.38 226.89 226.95 0.013191 1.98 18.09 48.78 0.92 0.63 0.78 0.84 22.87
Clarkway Trib A Reach1-DS-0 1515.386 43.06-04        5-year 23.59 226.38 226.97 226.86 227.07 0.016625 2.48 22.30 49.87 1.06 0.81 1.00 1.06 33.81
Clarkway Trib A Reach1-DS-0 1515.386 43.06-04        10-year 36.11 226.38 227.06 226.98 227.21 0.022733 3.19 26.61 51.62 1.27 1.04 1.29 1.36 53.43
Clarkway Trib A Reach1-DS-0 1515.386 43.06-04        25-year 45.61 226.38 227.14 227.04 227.32 0.023498 3.50 30.68 53.02 1.32 1.14 1.43 1.49 64.95
Clarkway Trib A Reach1-DS-0 1515.386 43.06-04        50-year 52.72 226.38 227.23 227.11 227.41 0.019462 3.46 35.76 53.83 1.22 1.15 1.42 1.47 73.33
Clarkway Trib A Reach1-DS-0 1515.386 43.06-04        100-year 60.09 226.38 227.31 227.16 227.49 0.017743 3.52 40.09 54.69 1.19 1.18 1.44 1.50 81.79
Clarkway Trib A Reach1-DS-0 1515.386 43.06-04        Regional 66.56 226.38 227.38 227.20 227.56 0.016690 3.58 43.69 55.39 1.17 1.21 1.47 1.52 110.37

Clarkway Trib A Reach1-DS-0 1515.185 43.06-03        2-year 15.16 224.64 225.91 225.98 0.002821 1.30 22.69 69.94 0.46 0.24 0.29 0.67 19.29
Clarkway Trib A Reach1-DS-0 1515.185 43.06-03        5-year 23.59 224.64 226.11 226.17 0.002261 1.35 36.99 73.44 0.43 0.33 0.34 0.64 28.64
Clarkway Trib A Reach1-DS-0 1515.185 43.06-03        10-year 36.11 224.64 226.39 226.44 0.001670 1.36 58.15 79.05 0.38 0.39 0.36 0.62 46.08
Clarkway Trib A Reach1-DS-0 1515.185 43.06-03        25-year 45.61 224.64 226.58 226.63 0.001416 1.37 73.30 81.75 0.36 0.42 0.38 0.62 55.96
Clarkway Trib A Reach1-DS-0 1515.185 43.06-03        50-year 52.72 224.64 226.65 226.71 0.001534 1.47 79.05 82.76 0.38 0.46 0.41 0.67 63.42
Clarkway Trib A Reach1-DS-0 1515.185 43.06-03        100-year 60.09 224.64 226.74 226.80 0.001543 1.54 86.72 84.34 0.38 0.49 0.43 0.69 70.86
Clarkway Trib A Reach1-DS-0 1515.185 43.06-03        Regional 66.56 224.64 226.82 226.88 0.001538 1.58 93.45 85.62 0.39 0.51 0.45 0.71 98.56

Clarkway Trib A Reach1-DS-0 1515.084 43.06-02        2-year 15.16 224.37 225.73 225.77 0.001479 1.18 30.98 69.32 0.35 0.23 0.28 0.49 16.58
Clarkway Trib A Reach1-DS-0 1515.084 43.06-02        5-year 23.59 224.37 225.96 226.00 0.001304 1.25 47.30 73.30 0.34 0.30 0.32 0.50 24.39
Clarkway Trib A Reach1-DS-0 1515.084 43.06-02        10-year 36.11 224.37 226.25 226.30 0.001200 1.37 71.34 93.46 0.34 0.32 0.38 0.51 39.55
Clarkway Trib A Reach1-DS-0 1515.084 43.06-02        25-year 45.61 224.37 226.46 226.51 0.001022 1.36 91.61 100.93 0.32 0.34 0.38 0.50 47.65
Clarkway Trib A Reach1-DS-0 1515.084 43.06-02        50-year 52.72 224.37 226.52 226.57 0.001180 1.49 97.29 105.50 0.34 0.37 0.42 0.54 54.53
Clarkway Trib A Reach1-DS-0 1515.084 43.06-02        100-year 60.09 224.37 226.61 226.66 0.001211 1.56 106.93 107.90 0.35 0.39 0.45 0.56 61.10
Clarkway Trib A Reach1-DS-0 1515.084 43.06-02        Regional 66.56 224.37 226.68 226.74 0.001280 1.64 115.35 118.46 0.36 0.40 0.47 0.58 88.03

Clarkway Trib A Reach1-DS-0 1514.985 43.06-01        2-year 15.16 224.01 225.33 225.24 225.50 0.006677 2.17 13.75 26.81 0.71 0.59 0.53 1.10 14.37
Clarkway Trib A Reach1-DS-0 1514.985 43.06-01        5-year 23.59 224.01 225.51 225.41 225.73 0.007551 2.59 18.95 30.65 0.77 0.71 0.69 1.24 21.11
Clarkway Trib A Reach1-DS-0 1514.985 43.06-01        10-year 36.11 224.01 225.70 225.58 226.01 0.009427 3.20 25.49 39.26 0.89 0.78 0.90 1.42 34.76
Clarkway Trib A Reach1-DS-0 1514.985 43.06-01        25-year 45.61 224.01 225.77 225.69 226.22 0.012760 3.85 28.64 49.07 1.04 0.82 1.11 1.59 41.69
Clarkway Trib A Reach1-DS-0 1514.985 43.06-01        50-year 52.72 224.01 225.95 225.95 226.29 0.008959 3.50 38.11 55.58 0.89 0.78 1.06 1.38 47.83
Clarkway Trib A Reach1-DS-0 1514.985 43.06-01        100-year 60.09 224.01 226.03 226.03 226.37 0.008938 3.61 42.60 57.73 0.90 0.83 1.11 1.41 53.70
Clarkway Trib A Reach1-DS-0 1514.985 43.06-01        Regional 66.56 224.01 226.28 226.50 0.005202 3.03 57.70 63.76 0.70 0.75 0.96 1.15 79.46

Clarkway Trib A Reach1-DS-0 1514.912 43.04-11        2-year 11.92 224.10 224.79 224.79 224.94 0.009921 2.03 11.56 39.53 0.83 0.48 0.43 1.03 13.51
Clarkway Trib A Reach1-DS-0 1514.912 43.04-11        5-year 18.93 224.10 224.89 224.89 225.09 0.011528 2.44 15.95 41.31 0.92 0.64 0.59 1.19 19.94
Clarkway Trib A Reach1-DS-0 1514.912 43.04-11        10-year 32.69 224.10 225.14 225.34 0.009134 2.64 26.48 45.02 0.86 0.78 0.75 1.23 33.02
Clarkway Trib A Reach1-DS-0 1514.912 43.04-11        25-year 40.74 224.10 225.31 225.16 225.49 0.007002 2.57 34.39 47.88 0.77 0.79 0.76 1.18 39.59
Clarkway Trib A Reach1-DS-0 1514.912 43.04-11        50-year 47.33 224.10 225.38 225.58 0.007436 2.75 37.68 49.48 0.80 0.85 0.82 1.26 45.31
Clarkway Trib A Reach1-DS-0 1514.912 43.04-11        100-year 54.35 224.10 225.43 225.66 0.008004 2.95 40.57 50.34 0.84 0.92 0.89 1.34 50.93
Clarkway Trib A Reach1-DS-0 1514.912 43.04-11        Regional 85.95 224.10 225.67 225.55 225.99 0.009660 3.63 52.82 53.73 0.95 1.17 1.11 1.63 75.80

Clarkway Trib A Reach1-DS-0 1514.788 43.04-10        2-year 11.92 223.95 224.29 224.30 0.003145 0.33 28.87 66.07 0.18 0.33 0.45 0.41 11.34
Clarkway Trib A Reach1-DS-0 1514.788 43.04-10        5-year 18.93 223.95 224.45 224.46 0.002917 0.41 39.49 67.12 0.19 0.41 0.51 0.48 16.95
Clarkway Trib A Reach1-DS-0 1514.788 43.04-10        10-year 32.69 223.95 224.59 224.61 0.004286 0.60 49.24 67.99 0.24 0.58 0.70 0.66 28.91
Clarkway Trib A Reach1-DS-0 1514.788 43.04-10        25-year 40.74 223.95 224.52 224.56 0.009307 0.81 44.37 67.57 0.35 0.80 0.97 0.92 35.29
Clarkway Trib A Reach1-DS-0 1514.788 43.04-10        50-year 47.33 223.95 224.60 224.65 0.008684 0.85 49.77 68.04 0.34 0.84 1.00 0.95 40.53
Clarkway Trib A Reach1-DS-0 1514.788 43.04-10        100-year 54.35 223.95 224.70 224.75 0.007533 0.88 56.68 68.58 0.33 0.85 1.00 0.96 45.63
Clarkway Trib A Reach1-DS-0 1514.788 43.04-10        Regional 85.95 223.95 225.16 225.21 0.004430 0.94 89.02 71.04 0.27 0.89 1.00 0.97 68.09

Clarkway Trib A Reach1-DS-0 1514.658 43.04-09        2-year 11.92 222.72 223.34 223.34 223.54 0.021150 2.67 9.16 26.48 1.18 0.89 0.84 1.30 9.29
Clarkway Trib A Reach1-DS-0 1514.658 43.04-09        5-year 18.93 222.72 223.47 223.47 223.73 0.022029 3.16 13.66 82.49 1.25 1.10 0.88 1.39 13.95
Clarkway Trib A Reach1-DS-0 1514.658 43.04-09        10-year 32.69 222.72 223.88 223.72 224.01 0.007089 2.48 31.87 94.78 0.77 0.87 0.77 1.03 23.43
Clarkway Trib A Reach1-DS-0 1514.658 43.04-09        25-year 40.74 222.72 224.13 223.80 224.16 0.001920 1.49 77.66 102.39 0.42 0.41 0.49 0.52 28.71
Clarkway Trib A Reach1-DS-0 1514.658 43.04-09        50-year 47.33 222.72 224.29 223.86 224.32 0.001465 1.41 94.27 105.70 0.37 0.41 0.47 0.50 32.77
Clarkway Trib A Reach1-DS-0 1514.658 43.04-09        100-year 54.35 222.72 224.45 223.92 224.47 0.001196 1.36 111.05 109.37 0.34 0.40 0.46 0.49 36.59
Clarkway Trib A Reach1-DS-0 1514.658 43.04-09        Regional 85.95 222.72 225.02 223.97 225.04 0.000750 1.32 175.67 117.45 0.28 0.43 0.46 0.49 53.82

Clarkway Trib A Reach1-DS-0 1514.585 43.04-08        2-year 11.92 221.73 223.08 223.10 0.001563 1.17 28.90 54.36 0.36 0.36 0.29 0.41 8.10
Clarkway Trib A Reach1-DS-0 1514.585 43.04-08        5-year 18.93 221.73 223.38 223.40 0.001081 1.14 46.26 60.26 0.31 0.36 0.32 0.41 12.00
Clarkway Trib A Reach1-DS-0 1514.585 43.04-08        10-year 32.69 221.73 223.84 223.86 0.000800 1.19 78.03 73.93 0.28 0.39 0.35 0.42 19.30
Clarkway Trib A Reach1-DS-0 1514.585 43.04-08        25-year 40.74 221.73 224.07 224.09 0.000698 1.20 95.38 77.43 0.26 0.39 0.36 0.43 23.21
Clarkway Trib A Reach1-DS-0 1514.585 43.04-08        50-year 47.33 221.73 224.24 224.26 0.000648 1.22 108.45 79.50 0.26 0.40 0.38 0.44 26.31
Clarkway Trib A Reach1-DS-0 1514.585 43.04-08        100-year 54.35 221.73 224.40 224.42 0.000611 1.24 121.34 81.02 0.25 0.41 0.39 0.45 29.16
Clarkway Trib A Reach1-DS-0 1514.585 43.04-08        Regional 85.95 221.73 224.97 225.00 0.000565 1.37 169.83 86.75 0.25 0.45 0.46 0.51 42.73

Clarkway Trib A Reach1-DS-0 1514.506 43.04-07        2-year 11.92 221.43 222.78 222.91 0.003782 1.59 7.49 8.03 0.53 1.59 6.66
Clarkway Trib A Reach1-DS-0 1514.506 43.04-07        5-year 18.93 221.43 223.02 223.22 0.005038 1.99 9.52 9.05 0.62 1.99 9.79
Clarkway Trib A Reach1-DS-0 1514.506 43.04-07        10-year 32.69 221.43 223.35 223.69 0.006430 2.57 12.84 11.06 0.72 0.24 2.55 15.70
Clarkway Trib A Reach1-DS-0 1514.506 43.04-07        25-year 40.74 221.43 223.51 223.25 223.92 0.007037 2.85 14.93 16.11 0.77 0.24 2.73 18.84
Clarkway Trib A Reach1-DS-0 1514.506 43.04-07        50-year 47.33 221.43 223.62 223.39 224.09 0.007594 3.05 16.90 19.94 0.80 0.32 2.80 21.34
Clarkway Trib A Reach1-DS-0 1514.506 43.04-07        100-year 54.35 221.43 223.72 223.60 224.25 0.007933 3.25 18.95 22.32 0.83 0.14 0.40 2.87 23.60
Clarkway Trib A Reach1-DS-0 1514.506 43.04-07        Regional 85.95 221.43 224.17 224.17 224.82 0.007419 3.72 32.32 36.23 0.84 0.41 0.67 2.66 34.72

Clarkway Trib A Reach1-DS-0 1514.414 43.04-06        2-year 11.92 220.83 222.38 222.42 0.006966 1.06 14.86 28.70 0.33 0.35 0.49 0.80 5.62
Clarkway Trib A Reach1-DS-0 1514.414 43.04-06        5-year 18.93 220.83 222.65 222.69 0.005497 1.10 23.22 33.00 0.30 0.42 0.60 0.82 8.28
Clarkway Trib A Reach1-DS-0 1514.414 43.04-06        10-year 32.69 220.83 223.13 223.17 0.003498 1.08 40.87 39.91 0.25 0.47 0.67 0.80 13.21
Clarkway Trib A Reach1-DS-0 1514.414 43.04-06        25-year 40.74 220.83 223.35 223.39 0.003164 1.10 49.95 43.45 0.25 0.50 0.70 0.82 15.84



HEC-RAS  Plan: SCE Proposed FLoodplain_June 2024  Locations: User Defined  (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Vel Left Vel Right Vel Total Volume
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Clarkway Trib A Reach1-DS-0 1514.414 43.04-06        50-year 47.33 220.83 223.49 223.53 0.003144 1.15 56.00 45.73 0.25 0.54 0.73 0.85 17.97
Clarkway Trib A Reach1-DS-0 1514.414 43.04-06        100-year 54.35 220.83 223.61 223.66 0.003201 1.20 61.93 48.34 0.25 0.57 0.77 0.88 19.87
Clarkway Trib A Reach1-DS-0 1514.414 43.04-06        Regional 85.95 220.83 223.96 224.03 0.004273 1.52 80.06 57.38 0.30 0.77 0.94 1.07 29.53

Clarkway Trib A Reach1-DS-0 1514.353 43.04-05        2-year 11.92 220.80 222.17 221.73 222.19 0.002828 0.68 25.86 50.45 0.21 0.41 0.27 0.46 4.59
Clarkway Trib A Reach1-DS-0 1514.353 43.04-05        5-year 18.93 220.80 222.54 221.88 222.55 0.001343 0.57 46.48 61.24 0.15 0.40 0.25 0.41 6.53
Clarkway Trib A Reach1-DS-0 1514.353 43.04-05        10-year 32.69 220.80 223.08 222.05 223.09 0.000775 0.54 82.07 71.74 0.12 0.41 0.28 0.40 10.10
Clarkway Trib A Reach1-DS-0 1514.353 43.04-05        25-year 40.74 220.80 223.30 222.12 223.31 0.000720 0.55 98.69 76.78 0.12 0.42 0.30 0.41 12.05
Clarkway Trib A Reach1-DS-0 1514.353 43.04-05        50-year 47.33 220.80 223.44 222.16 223.45 0.000735 0.58 109.37 80.02 0.12 0.45 0.32 0.43 13.75
Clarkway Trib A Reach1-DS-0 1514.353 43.04-05        100-year 54.35 220.80 223.57 222.21 223.58 0.000750 0.61 119.62 82.77 0.12 0.47 0.34 0.45 15.22
Clarkway Trib A Reach1-DS-0 1514.353 43.04-05        Regional 85.95 220.80 223.90 222.39 223.91 0.001012 0.77 148.02 88.65 0.15 0.61 0.44 0.58 23.64

Clarkway Trib A Reach1-DS-0 1514.345 43.04-04        2-year 11.92 220.68 222.06 221.61 222.12 0.007759 1.30 11.66 53.05 0.37 0.94 0.60 1.02 4.41
Clarkway Trib A Reach1-DS-0 1514.345 43.04-04        5-year 18.93 220.68 222.43 221.81 222.50 0.005917 1.34 17.29 71.09 0.33 1.06 0.81 1.09 6.18
Clarkway Trib A Reach1-DS-0 1514.345 43.04-04        10-year 32.69 220.68 223.07 222.14 223.08 0.000754 0.60 78.31 95.39 0.13 0.39 0.43 0.42 9.41
Clarkway Trib A Reach1-DS-0 1514.345 43.04-04        25-year 40.74 220.68 223.30 222.27 223.31 0.000529 0.53 111.86 107.52 0.11 0.36 0.32 0.36 11.22
Clarkway Trib A Reach1-DS-0 1514.345 43.04-04        50-year 47.33 220.68 223.43 222.36 223.44 0.000496 0.53 133.00 111.99 0.10 0.36 0.30 0.36 12.81
Clarkway Trib A Reach1-DS-0 1514.345 43.04-04        100-year 54.35 220.68 223.56 222.46 223.57 0.000496 0.55 145.09 116.25 0.11 0.38 0.32 0.37 14.19
Clarkway Trib A Reach1-DS-0 1514.345 43.04-04        Regional 85.95 220.68 223.89 222.84 223.90 0.000648 0.68 191.11 135.02 0.12 0.49 0.36 0.45 22.35

Clarkway Trib A Reach1-DS-0 1514.331 x-80 (43.04-03) Culvert

Clarkway Trib A Reach1-DS-0 1514.312 43.04-02        2-year 11.92 220.59 221.73 221.73 222.10 0.012502 2.80 5.31 71.96 0.95 0.73 0.21 2.25 3.97
Clarkway Trib A Reach1-DS-0 1514.312 43.04-02        5-year 18.93 220.59 222.07 222.07 222.44 0.008851 2.93 9.93 89.37 0.85 0.79 0.51 1.91 5.61
Clarkway Trib A Reach1-DS-0 1514.312 43.04-02        10-year 32.69 220.59 222.41 222.41 222.90 0.009376 3.54 15.04 97.96 0.91 1.11 0.88 2.17 8.54
Clarkway Trib A Reach1-DS-0 1514.312 43.04-02        25-year 40.74 220.59 222.58 222.58 223.13 0.009489 3.82 17.60 101.57 0.93 1.26 1.04 2.31 9.89
Clarkway Trib A Reach1-DS-0 1514.312 43.04-02        50-year 47.33 220.59 222.70 222.70 223.30 0.009712 4.04 19.42 103.83 0.95 1.36 1.15 2.44 11.14
Clarkway Trib A Reach1-DS-0 1514.312 43.04-02        100-year 54.35 220.59 222.81 222.81 223.48 0.009957 4.27 21.21 105.86 0.97 1.47 1.27 2.56 12.15
Clarkway Trib A Reach1-DS-0 1514.312 43.04-02        Regional 85.95 220.59 223.10 223.10 223.89 0.011460 5.02 36.13 113.94 1.07 1.30 1.60 2.38 19.20

Clarkway Trib A Reach1-DS-0 1514.306 43.04-01        2-year 11.92 220.50 221.68 221.71 0.012206 1.33 18.62 75.34 0.43 0.53 0.52 0.64 3.87
Clarkway Trib A Reach1-DS-0 1514.306 43.04-01        5-year 18.93 220.50 221.80 221.83 0.010455 1.33 28.25 82.81 0.40 0.61 0.59 0.67 5.40
Clarkway Trib A Reach1-DS-0 1514.306 43.04-01        10-year 32.69 220.50 221.98 222.02 0.008095 1.30 44.11 86.39 0.36 0.67 0.69 0.74 8.19
Clarkway Trib A Reach1-DS-0 1514.306 43.04-01        25-year 40.74 220.50 222.08 222.11 0.007602 1.32 52.45 90.28 0.36 0.71 0.74 0.78 9.47
Clarkway Trib A Reach1-DS-0 1514.306 43.04-01        50-year 47.33 220.50 222.15 222.19 0.007056 1.31 59.33 92.14 0.35 0.73 0.76 0.80 10.66
Clarkway Trib A Reach1-DS-0 1514.306 43.04-01        100-year 54.35 220.50 222.22 222.26 0.006838 1.33 65.79 94.25 0.34 0.76 0.80 0.83 11.62
Clarkway Trib A Reach1-DS-0 1514.306 43.04-01        Regional 85.95 220.50 222.62 222.66 0.004127 1.21 105.07 106.05 0.28 0.74 0.81 0.82 18.46

Clarkway Trib A Reach1-DS-0 1514.247 43.02-13        2-year 11.92 220.38 221.44 221.45 0.002638 0.64 33.34 85.13 0.20 0.35 0.33 0.36 2.53
Clarkway Trib A Reach1-DS-0 1514.247 43.02-13        5-year 18.93 220.38 221.55 221.56 0.002973 0.73 43.02 85.86 0.22 0.43 0.41 0.44 3.57
Clarkway Trib A Reach1-DS-0 1514.247 43.02-13        10-year 32.69 220.38 221.76 221.78 0.002855 0.81 61.22 86.92 0.22 0.51 0.52 0.53 5.49
Clarkway Trib A Reach1-DS-0 1514.247 43.02-13        25-year 40.74 220.38 221.86 221.88 0.002945 0.86 69.48 87.31 0.23 0.55 0.57 0.59 6.35
Clarkway Trib A Reach1-DS-0 1514.247 43.02-13        50-year 47.33 220.38 221.95 221.97 0.002838 0.87 77.09 87.65 0.23 0.57 0.60 0.61 7.17
Clarkway Trib A Reach1-DS-0 1514.247 43.02-13        100-year 54.35 220.38 222.01 222.04 0.002954 0.92 82.92 87.92 0.23 0.61 0.64 0.66 7.82
Clarkway Trib A Reach1-DS-0 1514.247 43.02-13        Regional 85.95 220.38 222.49 222.51 0.001962 0.89 125.45 91.34 0.20 0.57 0.68 0.69 12.57

Reach 2 Reach 2 1105    2-year 2.70 237.49 238.27 238.32 0.003433 0.98 2.81 8.27 0.49 0.13 0.17 0.96 4.39
Reach 2 Reach 2 1105    5-year 4.20 237.49 238.39 238.20 238.46 0.003412 1.16 3.99 13.37 0.51 0.25 0.21 1.05 5.88
Reach 2 Reach 2 1105    10-year 7.20 237.49 238.57 238.36 238.65 0.003113 1.34 6.61 16.94 0.52 0.25 0.45 1.09 8.51
Reach 2 Reach 2 1105    25-year 9.20 237.49 238.67 238.47 238.76 0.002823 1.41 8.75 25.43 0.50 0.30 0.51 1.05 10.10
Reach 2 Reach 2 1105    50-year 10.60 237.49 238.72 238.51 238.82 0.002928 1.49 10.10 29.16 0.52 0.29 0.53 1.05 11.19
Reach 2 Reach 2 1105    100-year 11.90 237.49 238.77 238.57 238.87 0.002757 1.51 11.66 31.48 0.51 0.34 0.55 1.02 12.18
Reach 2 Reach 2 1105    Regional 24.36 237.49 239.66 239.68 0.000359 0.86 51.95 60.00 0.21 0.38 0.32 0.47 22.93

Reach 2 Reach 2 1068    2-year 2.70 237.41 237.90 237.90 238.05 0.018963 1.70 1.59 5.48 1.01 1.70 4.31
Reach 2 Reach 2 1068    5-year 4.20 237.41 238.01 238.01 238.19 0.017913 1.89 2.22 6.42 1.01 0.11 1.89 5.77
Reach 2 Reach 2 1068    10-year 7.20 237.41 238.18 238.18 238.41 0.015359 2.15 3.47 8.93 0.99 0.33 0.18 2.08 8.33
Reach 2 Reach 2 1068    25-year 9.20 237.41 238.26 238.26 238.53 0.014979 2.35 4.23 10.69 1.00 0.40 0.27 2.17 9.86
Reach 2 Reach 2 1068    50-year 10.60 237.41 238.36 238.36 238.61 0.011151 2.26 5.56 16.87 0.89 0.41 0.25 1.91 10.90
Reach 2 Reach 2 1068    100-year 11.90 237.41 238.41 238.41 238.67 0.010668 2.32 6.42 17.81 0.88 0.43 0.32 1.85 11.84
Reach 2 Reach 2 1068    Regional 24.36 237.41 239.64 239.67 0.000456 0.94 61.82 67.55 0.21 0.21 0.26 0.39 20.80

Reach 2 Reach 2 1054    2-year 2.70 236.65 237.29 237.02 237.34 0.003069 1.00 2.70 4.78 0.43 1.00 4.28
Reach 2 Reach 2 1054    5-year 4.20 236.65 237.52 237.14 237.58 0.002861 1.09 3.86 5.71 0.42 1.09 5.72
Reach 2 Reach 2 1054    10-year 7.20 236.65 237.92 237.34 237.98 0.001744 1.13 7.02 10.11 0.35 0.18 0.17 1.03 8.25
Reach 2 Reach 2 1054    25-year 9.20 236.65 238.15 237.47 238.22 0.001370 1.15 9.86 14.35 0.32 0.19 0.19 0.93 9.76
Reach 2 Reach 2 1054    50-year 10.60 236.65 238.31 237.56 238.37 0.001180 1.15 12.49 20.19 0.31 0.16 0.20 0.85 10.77
Reach 2 Reach 2 1054    100-year 11.90 236.65 238.45 237.62 238.51 0.001011 1.13 15.69 24.89 0.29 0.18 0.20 0.76 11.69
Reach 2 Reach 2 1054    Regional 24.36 236.65 239.64 238.10 239.66 0.000246 0.81 77.79 78.24 0.16 0.16 0.19 0.31 19.82

Reach 2 Reach 2 1027    Culvert

Reach 2 Reach 2 1018    2-year 2.70 236.60 236.98 236.98 237.17 0.020679 1.92 1.40 3.74 1.00 1.92 4.19
Reach 2 Reach 2 1018    5-year 4.20 236.60 237.11 237.11 237.36 0.020007 2.22 1.89 3.78 1.00 2.22 5.60
Reach 2 Reach 2 1018    10-year 7.20 236.60 237.33 237.33 237.69 0.019547 2.64 2.73 3.86 1.00 2.64 8.05
Reach 2 Reach 2 1018    25-year 9.20 236.60 237.46 237.46 237.87 0.019599 2.85 3.22 3.91 1.00 2.85 9.50
Reach 2 Reach 2 1018    50-year 10.60 236.60 237.55 237.55 238.00 0.019332 2.97 3.57 3.94 1.00 2.97 10.46
Reach 2 Reach 2 1018    100-year 11.90 236.60 237.62 237.62 238.10 0.019480 3.08 3.86 3.97 1.00 3.08 11.32
Reach 2 Reach 2 1018    Regional 24.36 236.60 238.83 238.22 239.21 0.008110 2.73 8.91 4.40 0.61 2.73 18.39

Reach 2 Reach 2 1008    2-year 2.70 235.58 236.28 235.99 236.34 0.003993 1.14 2.37 3.49 0.44 1.14 4.17
Reach 2 Reach 2 1008    5-year 4.20 235.58 236.51 236.13 236.60 0.004007 1.31 3.21 3.56 0.44 1.31 5.57
Reach 2 Reach 2 1008    10-year 7.20 235.58 236.90 236.36 237.03 0.004232 1.56 4.61 3.67 0.44 1.56 8.01
Reach 2 Reach 2 1008    25-year 9.20 235.58 237.13 236.50 237.28 0.004359 1.69 5.46 3.73 0.45 1.69 9.45
Reach 2 Reach 2 1008    50-year 10.60 235.58 237.28 236.58 237.44 0.004426 1.76 6.02 3.77 0.44 1.76 10.41
Reach 2 Reach 2 1008    100-year 11.90 235.58 237.42 236.66 237.59 0.004460 1.82 6.55 3.81 0.44 1.82 11.26
Reach 2 Reach 2 1008    Regional 24.36 235.58 238.86 237.31 239.06 0.003608 1.98 12.32 4.21 0.37 1.98 18.28

Reach 2 Reach 2 1005    2-year 2.70 235.57 236.27 235.96 236.33 0.003108 1.03 2.62 3.84 0.40 1.03 4.16
Reach 2 Reach 2 1005    5-year 4.20 235.57 236.51 236.09 236.59 0.003084 1.18 3.55 3.92 0.40 1.18 5.56
Reach 2 Reach 2 1005    10-year 7.20 235.57 236.91 236.30 237.01 0.003199 1.41 5.12 4.05 0.40 1.41 8.00
Reach 2 Reach 2 1005    25-year 9.20 235.57 237.14 236.43 237.26 0.003270 1.52 6.07 4.13 0.40 1.52 9.44
Reach 2 Reach 2 1005    50-year 10.60 235.57 237.29 236.51 237.42 0.003304 1.58 6.70 4.18 0.40 1.58 10.39
Reach 2 Reach 2 1005    100-year 11.90 235.57 237.43 236.59 237.57 0.003317 1.63 7.29 4.23 0.40 1.63 11.24
Reach 2 Reach 2 1005    Regional 24.36 235.57 238.85 237.19 239.05 0.005832 1.98 12.33 0.35 1.98 18.24

Reach 2 Reach 2 999     2-year 2.70 235.55 236.20 235.98 236.30 0.004185 1.39 1.95 3.63 0.55 1.39 4.15
Reach 2 Reach 2 999     5-year 4.20 235.55 236.42 236.13 236.55 0.003864 1.61 2.60 3.64 0.55 1.61 5.55
Reach 2 Reach 2 999     10-year 7.20 235.55 236.76 236.38 236.96 0.003715 1.98 3.64 3.66 0.57 1.98 7.98
Reach 2 Reach 2 999     25-year 9.20 235.55 236.96 236.54 237.20 0.003660 2.17 4.23 3.67 0.58 2.17 9.41
Reach 2 Reach 2 999     50-year 10.60 235.55 237.09 236.63 237.36 0.003609 2.29 4.63 3.67 0.59 2.29 10.36
Reach 2 Reach 2 999     100-year 11.90 235.55 237.21 236.72 237.50 0.003532 2.38 4.99 3.68 0.59 2.38 11.21
Reach 2 Reach 2 999     Regional 24.36 235.55 238.59 237.44 238.97 0.005227 2.71 9.00 0.50 2.71 18.18

Reach 2 Reach 2 951     Culvert

Reach 2 Reach 2 666     2-year 2.70 234.65 235.28 235.14 235.40 0.005954 1.54 1.75 15.62 0.64 1.54 3.68
Reach 2 Reach 2 666     5-year 4.20 234.65 235.34 235.28 235.58 0.010790 2.20 1.91 16.10 0.88 2.20 4.91
Reach 2 Reach 2 666     10-year 7.20 234.65 235.54 235.54 235.96 0.012759 2.87 2.51 17.69 1.00 2.87 7.04
Reach 2 Reach 2 666     25-year 9.20 234.65 235.68 235.68 236.18 0.012154 3.12 2.95 18.72 1.00 3.12 8.29
Reach 2 Reach 2 666     50-year 10.60 234.65 235.79 235.79 236.32 0.011572 3.25 3.26 19.40 1.00 3.25 9.12
Reach 2 Reach 2 666     100-year 11.90 234.65 235.87 235.87 236.45 0.011489 3.40 3.50 19.87 1.00 3.40 9.86
Reach 2 Reach 2 666     Regional 24.36 234.65 236.59 236.59 237.53 0.009737 4.30 5.66 24.40 1.00 4.30 15.99

Reach 2 Reach 2 661     2-year 2.70 234.62 235.34 235.34 0.000186 0.30 10.59 19.02 0.12 0.08 0.08 0.25 3.64
Reach 2 Reach 2 661     5-year 4.20 234.62 235.45 235.46 0.000266 0.40 12.74 19.84 0.14 0.11 0.11 0.33 4.86
Reach 2 Reach 2 661     10-year 7.20 234.62 235.63 235.64 0.000384 0.55 16.37 20.74 0.18 0.16 0.15 0.44 6.96
Reach 2 Reach 2 661     25-year 9.20 234.62 235.73 235.75 0.000446 0.63 18.46 21.29 0.19 0.19 0.17 0.50 8.20
Reach 2 Reach 2 661     50-year 10.60 234.62 235.79 235.81 0.000482 0.69 19.84 21.65 0.20 0.21 0.18 0.53 9.03
Reach 2 Reach 2 661     100-year 11.90 234.62 235.85 235.87 0.000513 0.73 21.07 21.99 0.21 0.22 0.20 0.56 9.76
Reach 2 Reach 2 661     Regional 25.34 234.62 236.32 236.37 0.000720 1.08 32.29 25.38 0.27 0.33 0.28 0.78 15.82



HEC-RAS  Plan: SCE Proposed FLoodplain_June 2024  Locations: User Defined  (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Vel Left Vel Right Vel Total Volume

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  (m/s) (m/s) (m/s) (1000 m3)
Reach 2 Reach 2 656     2-year 2.70 234.66 235.34 235.34 0.000206 0.31 10.24 19.21 0.12 0.08 0.08 0.26 3.59
Reach 2 Reach 2 656     5-year 4.20 234.66 235.45 235.46 0.000291 0.41 12.41 20.23 0.15 0.11 0.11 0.34 4.80
Reach 2 Reach 2 656     10-year 7.20 234.66 235.63 235.64 0.000412 0.56 16.14 21.58 0.18 0.15 0.15 0.45 6.89
Reach 2 Reach 2 656     25-year 9.20 234.66 235.72 235.74 0.000472 0.64 18.30 22.09 0.20 0.18 0.18 0.50 8.12
Reach 2 Reach 2 656     50-year 10.60 234.66 235.79 235.81 0.000507 0.69 19.73 22.41 0.21 0.20 0.20 0.54 8.93
Reach 2 Reach 2 656     100-year 11.90 234.66 235.84 235.87 0.000536 0.74 21.00 22.70 0.22 0.21 0.21 0.57 9.66
Reach 2 Reach 2 656     Regional 25.34 234.66 236.31 236.37 0.000736 1.08 32.36 25.96 0.27 0.32 0.30 0.78 15.67

Reach 2 Reach 2 604     2-year 2.70 234.65 235.30 235.32 0.001811 0.58 5.44 19.33 0.32 0.17 0.04 0.50 3.17
Reach 2 Reach 2 604     5-year 4.20 234.65 235.40 235.42 0.001726 0.68 7.44 20.11 0.33 0.22 0.09 0.56 4.27
Reach 2 Reach 2 604     10-year 7.20 234.65 235.57 235.60 0.001616 0.82 10.93 21.37 0.34 0.28 0.15 0.66 6.17
Reach 2 Reach 2 604     25-year 9.20 234.65 235.66 235.70 0.001588 0.89 12.98 22.09 0.34 0.31 0.17 0.71 7.29
Reach 2 Reach 2 604     50-year 10.60 234.65 235.73 235.77 0.001570 0.94 14.35 22.60 0.34 0.32 0.18 0.74 8.03
Reach 2 Reach 2 604     100-year 11.90 234.65 235.78 235.82 0.001555 0.98 15.59 23.05 0.35 0.34 0.20 0.76 8.69
Reach 2 Reach 2 604     Regional 25.34 234.65 236.24 236.31 0.001466 1.28 26.91 26.06 0.36 0.44 0.32 0.94 14.10

Reach 2 Reach 2 498     2-year 2.70 234.51 235.11 235.12 0.001845 0.62 5.46 18.95 0.33 0.18 0.10 0.49 2.59
Reach 2 Reach 2 498     5-year 4.20 234.51 235.22 235.24 0.001741 0.72 7.57 19.91 0.33 0.23 0.13 0.55 3.47
Reach 2 Reach 2 498     10-year 7.20 234.51 235.39 235.42 0.001640 0.86 11.23 21.48 0.34 0.29 0.18 0.64 4.99
Reach 2 Reach 2 498     25-year 9.20 234.51 235.49 235.53 0.001604 0.94 13.41 22.24 0.35 0.32 0.20 0.69 5.88
Reach 2 Reach 2 498     50-year 10.60 234.51 235.56 235.60 0.001587 0.98 14.85 22.67 0.35 0.34 0.22 0.71 6.47
Reach 2 Reach 2 498     100-year 11.90 234.51 235.61 235.66 0.001575 1.03 16.13 23.05 0.35 0.36 0.23 0.74 7.00
Reach 2 Reach 2 498     Regional 25.34 234.51 236.07 236.15 0.001547 1.35 27.55 26.25 0.37 0.48 0.33 0.92 11.18

Reach 2 Reach 2 388     2-year 2.70 234.38 234.91 234.93 0.001683 0.66 6.04 19.82 0.32 0.19 0.19 0.45 1.95
Reach 2 Reach 2 388     5-year 4.20 234.38 235.03 235.05 0.001603 0.76 8.42 20.57 0.33 0.24 0.24 0.50 2.58
Reach 2 Reach 2 388     10-year 7.20 234.38 235.21 235.24 0.001604 0.92 12.26 21.70 0.35 0.30 0.31 0.59 3.68
Reach 2 Reach 2 388     25-year 9.20 234.38 235.31 235.35 0.001628 1.01 14.44 22.28 0.36 0.33 0.34 0.64 4.32
Reach 2 Reach 2 388     50-year 10.60 234.38 235.37 235.42 0.001643 1.06 15.87 22.63 0.36 0.35 0.37 0.67 4.76
Reach 2 Reach 2 388     100-year 11.90 234.38 235.43 235.48 0.001659 1.11 17.13 22.94 0.37 0.36 0.38 0.69 5.14
Reach 2 Reach 2 388     Regional 25.34 234.38 235.88 235.96 0.001828 1.52 28.07 25.88 0.41 0.49 0.52 0.90 8.08

Reach 2 Reach 2 307     2-year 2.70 234.11 234.81 234.82 0.000940 0.56 6.78 19.25 0.25 0.15 0.08 0.40 1.42
Reach 2 Reach 2 307     5-year 4.20 234.11 234.92 234.94 0.001057 0.68 9.02 20.11 0.27 0.20 0.11 0.47 1.86
Reach 2 Reach 2 307     10-year 7.20 234.11 235.10 235.13 0.001249 0.86 12.55 21.24 0.31 0.28 0.17 0.57 2.65
Reach 2 Reach 2 307     25-year 9.20 234.11 235.19 235.23 0.001347 0.97 14.56 21.84 0.33 0.32 0.20 0.63 3.13
Reach 2 Reach 2 307     50-year 10.60 234.11 235.25 235.29 0.001403 1.03 15.88 22.24 0.34 0.34 0.22 0.67 3.44
Reach 2 Reach 2 307     100-year 11.90 234.11 235.30 235.35 0.001449 1.09 17.06 22.60 0.35 0.36 0.24 0.70 3.73
Reach 2 Reach 2 307     Regional 25.34 234.11 235.73 235.81 0.001766 1.52 27.37 25.76 0.41 0.52 0.35 0.93 5.79

Reach 2 Reach 2 213     2-year 2.70 233.98 234.74 234.75 0.000654 0.51 7.19 19.23 0.21 0.12 0.08 0.38 0.76
Reach 2 Reach 2 213     5-year 4.20 233.98 234.83 234.85 0.000885 0.65 9.06 19.97 0.25 0.17 0.13 0.46 1.00
Reach 2 Reach 2 213     10-year 7.20 233.98 234.97 235.01 0.001269 0.89 11.89 20.70 0.31 0.26 0.20 0.61 1.50
Reach 2 Reach 2 213     25-year 9.20 233.98 235.05 235.09 0.001475 1.01 13.49 21.09 0.34 0.31 0.24 0.68 1.80
Reach 2 Reach 2 213     50-year 10.60 233.98 235.10 235.15 0.001590 1.09 14.56 21.33 0.36 0.33 0.26 0.73 2.01
Reach 2 Reach 2 213     100-year 11.90 233.98 235.14 235.20 0.001685 1.16 15.50 21.54 0.37 0.36 0.29 0.77 2.19
Reach 2 Reach 2 213     Regional 25.34 233.98 235.51 235.62 0.002379 1.69 23.65 23.64 0.46 0.56 0.43 1.07 3.38

Reach 2 Reach 2 172     2-year 2.70 234.11 234.57 234.57 234.66 0.022460 1.36 1.99 11.00 1.02 1.36 0.57
Reach 2 Reach 2 172     5-year 4.20 234.11 234.64 234.64 234.74 0.019808 1.41 3.00 15.29 0.98 0.17 1.40 0.75
Reach 2 Reach 2 172     10-year 7.20 234.11 234.78 234.73 234.88 0.010849 1.45 5.32 18.63 0.79 0.29 0.17 1.35 1.14
Reach 2 Reach 2 172     25-year 9.20 234.11 234.86 234.79 234.96 0.008409 1.47 6.87 19.26 0.72 0.36 0.22 1.34 1.38
Reach 2 Reach 2 172     50-year 10.60 234.11 234.91 234.82 235.02 0.007502 1.50 7.87 19.64 0.69 0.39 0.25 1.35 1.54
Reach 2 Reach 2 172     100-year 11.90 234.11 234.95 234.85 235.07 0.006929 1.53 8.75 19.96 0.68 0.41 0.27 1.36 1.69
Reach 2 Reach 2 172     Regional 25.34 234.11 235.31 235.10 235.47 0.005108 1.86 16.35 22.74 0.63 0.56 0.41 1.55 2.56

Reach 2 Reach 2 117     2-year 2.70 233.80 234.47 234.11 234.48 0.000541 0.42 7.18 18.24 0.19 0.08 0.38 0.32
Reach 2 Reach 2 117     5-year 4.20 233.80 234.56 234.18 234.57 0.000723 0.54 8.95 19.48 0.22 0.12 0.04 0.47 0.42
Reach 2 Reach 2 117     10-year 7.20 233.80 234.70 234.28 234.72 0.001023 0.74 11.72 20.92 0.28 0.18 0.08 0.61 0.67
Reach 2 Reach 2 117     25-year 9.20 233.80 234.77 234.34 234.80 0.001201 0.85 13.23 21.54 0.30 0.22 0.11 0.70 0.82
Reach 2 Reach 2 117     50-year 10.60 233.80 234.81 234.36 234.85 0.001304 0.92 14.24 21.81 0.32 0.25 0.12 0.74 0.93
Reach 2 Reach 2 117     100-year 11.90 233.80 234.86 234.42 234.90 0.001387 0.98 15.13 22.00 0.33 0.27 0.14 0.79 1.03
Reach 2 Reach 2 117     Regional 25.34 233.80 235.19 234.70 235.28 0.002004 1.46 22.73 23.60 0.42 0.44 0.24 1.11 1.47

Reach 2 Reach 2 85      2-year 2.70 233.83 234.41 234.30 234.44 0.003722 0.68 4.26 18.74 0.44 0.24 0.09 0.63 0.13
Reach 2 Reach 2 85      5-year 4.20 233.83 234.50 234.36 234.53 0.003268 0.78 5.90 19.65 0.43 0.26 0.15 0.71 0.18
Reach 2 Reach 2 85      10-year 7.20 233.83 234.62 234.44 234.67 0.003303 0.96 8.36 20.76 0.46 0.31 0.22 0.86 0.34
Reach 2 Reach 2 85      25-year 9.20 233.83 234.68 234.49 234.74 0.003506 1.08 9.63 21.13 0.48 0.35 0.26 0.96 0.45
Reach 2 Reach 2 85      50-year 10.60 233.83 234.72 234.52 234.79 0.003578 1.15 10.49 21.39 0.49 0.37 0.28 1.01 0.52
Reach 2 Reach 2 85      100-year 11.90 233.83 234.76 234.54 234.83 0.003620 1.20 11.28 21.60 0.50 0.40 0.30 1.05 0.59
Reach 2 Reach 2 85      Regional 25.34 233.83 235.06 234.78 235.19 0.003928 1.66 18.10 23.25 0.56 0.55 0.44 1.40 0.80

Reach 2 Reach 2 63      2-year 2.70 233.87 234.25 234.20 234.30 0.011769 1.07 2.54 12.73 0.75 0.09 1.06 0.05
Reach 2 Reach 2 63      5-year 4.20 233.87 234.28 234.27 234.38 0.018508 1.40 3.03 14.48 0.96 0.18 1.39 0.08
Reach 2 Reach 2 63      10-year 7.20 233.87 234.37 234.37 234.51 0.017646 1.68 4.49 18.51 0.98 0.24 1.61 0.20
Reach 2 Reach 2 63      25-year 9.20 233.87 234.43 234.43 234.59 0.015914 1.78 5.56 19.45 0.96 0.33 0.08 1.66 0.28
Reach 2 Reach 2 63      50-year 10.60 233.87 234.46 234.46 234.63 0.015374 1.86 6.22 19.76 0.96 0.39 0.14 1.71 0.34
Reach 2 Reach 2 63      100-year 11.90 233.87 234.49 234.49 234.67 0.014732 1.92 6.84 19.99 0.95 0.43 0.18 1.74 0.40
Reach 2 Reach 2 63      Regional 25.34 233.87 234.73 234.73 235.03 0.013556 2.49 11.86 21.82 0.98 0.71 0.42 2.14 0.47

Reach 2 Reach 2 45      2-year 2.70 233.72 233.93 233.93 233.99 0.032869 1.49 3.78 32.03 1.21 0.53 0.11 0.71
Reach 2 Reach 2 45      5-year 4.20 233.72 234.01 233.97 234.05 0.018436 1.37 6.33 40.63 0.95 0.52 0.22 0.66
Reach 2 Reach 2 45      10-year 7.20 233.72 234.23 234.25 0.003369 0.94 18.87 66.43 0.46 0.31 0.17 0.38
Reach 2 Reach 2 45      25-year 9.20 233.72 234.36 234.37 0.001736 0.80 27.53 68.98 0.34 0.28 0.16 0.33
Reach 2 Reach 2 45      50-year 10.60 233.72 234.45 234.46 0.001224 0.74 33.80 70.36 0.30 0.27 0.17 0.31
Reach 2 Reach 2 45      100-year 11.90 233.72 234.53 234.54 0.000945 0.71 39.58 71.33 0.26 0.26 0.17 0.30
Reach 2 Reach 2 45      Regional 25.34 233.72 234.59 234.62 0.003172 1.36 43.61 72.25 0.49 0.51 0.32 0.58

Gore Road Trib Reach2 1450.572 41.08-05        2-year 0.60 237.54 237.83 237.86 0.007462 0.83 0.72 3.65 0.59 0.83 1.96
Gore Road Trib Reach2 1450.572 41.08-05        5-year 1.10 237.54 237.93 237.98 0.007252 0.98 1.13 4.35 0.61 0.98 3.10
Gore Road Trib Reach2 1450.572 41.08-05        10-year 2.46 237.54 238.07 238.17 0.009274 1.35 1.82 5.16 0.72 1.35 5.45
Gore Road Trib Reach2 1450.572 41.08-05        25-year 3.14 237.54 238.15 238.25 0.008960 1.41 2.23 5.75 0.72 1.41 6.48
Gore Road Trib Reach2 1450.572 41.08-05        50-year 3.66 237.54 238.19 238.30 0.009182 1.47 2.49 6.15 0.74 1.47 7.21
Gore Road Trib Reach2 1450.572 41.08-05        100-year 4.17 237.54 238.25 238.36 0.008860 1.45 2.87 7.03 0.73 1.45 7.92
Gore Road Trib Reach2 1450.572 41.08-05        Regional 10.74 237.54 238.48 238.48 238.73 0.015495 2.22 4.87 10.47 1.00 0.14 0.14 2.21 16.45

Gore Road Trib Reach2 1450.428 41.08-04        2-year 0.60 235.83 236.10 236.09 236.19 0.020742 1.30 0.46 2.52 0.97 1.30 1.87
Gore Road Trib Reach2 1450.428 41.08-04        5-year 1.10 235.83 236.21 236.21 236.30 0.021754 1.33 0.83 4.58 1.00 1.33 2.96
Gore Road Trib Reach2 1450.428 41.08-04        10-year 2.46 235.83 236.36 236.34 236.48 0.015625 1.49 1.65 5.95 0.91 1.49 5.20
Gore Road Trib Reach2 1450.428 41.08-04        25-year 3.14 235.83 236.40 236.39 236.54 0.016222 1.66 1.90 6.60 0.94 0.10 0.10 1.65 6.19
Gore Road Trib Reach2 1450.428 41.08-04        50-year 3.66 235.83 236.43 236.42 236.59 0.016133 1.76 2.12 7.31 0.96 0.16 0.14 1.73 6.88
Gore Road Trib Reach2 1450.428 41.08-04        100-year 4.17 235.83 236.46 236.46 236.64 0.017187 1.89 2.27 7.90 1.00 0.20 0.15 1.83 7.55
Gore Road Trib Reach2 1450.428 41.08-04        Regional 10.74 235.83 236.82 236.82 236.99 0.007948 2.02 9.50 33.15 0.76 0.34 0.41 1.13 15.41

Gore Road Trib Reach2 1450.284 41.08-03        2-year 0.60 234.78 234.98 234.99 0.004357 0.42 2.16 18.45 0.33 0.18 0.22 0.28 1.69
Gore Road Trib Reach2 1450.284 41.08-03        5-year 1.10 234.78 235.04 235.05 0.004585 0.52 3.46 25.20 0.35 0.21 0.32 0.32 2.65
Gore Road Trib Reach2 1450.284 41.08-03        10-year 2.46 234.78 235.12 235.14 0.005990 0.74 5.77 29.76 0.43 0.30 0.53 0.43 4.67
Gore Road Trib Reach2 1450.284 41.08-03        25-year 3.14 234.78 235.16 235.17 0.006053 0.80 6.80 30.52 0.44 0.33 0.56 0.46 5.56
Gore Road Trib Reach2 1450.284 41.08-03        50-year 3.66 234.78 235.18 235.20 0.006121 0.84 7.53 31.09 0.45 0.36 0.57 0.49 6.19
Gore Road Trib Reach2 1450.284 41.08-03        100-year 4.17 234.78 235.20 235.22 0.006000 0.87 8.31 32.34 0.45 0.38 0.57 0.50 6.80
Gore Road Trib Reach2 1450.284 41.08-03        Regional 10.74 234.78 235.41 235.45 0.006470 1.21 16.83 48.74 0.50 0.51 0.42 0.64 13.53

Gore Road Trib Reach2 1450.168 41.08-02        2-year 0.60 233.73 233.89 233.89 233.95 0.026227 1.08 0.55 4.84 1.03 1.08 1.53
Gore Road Trib Reach2 1450.168 41.08-02        5-year 1.10 233.73 233.96 233.96 234.03 0.022025 1.22 0.92 7.50 0.99 0.14 0.07 1.20 2.40
Gore Road Trib Reach2 1450.168 41.08-02        10-year 2.46 233.73 234.08 234.08 234.17 0.012383 1.36 2.68 21.96 0.82 0.22 0.23 0.92 4.18
Gore Road Trib Reach2 1450.168 41.08-02        25-year 3.14 233.73 234.12 234.12 234.21 0.011997 1.45 3.51 24.04 0.82 0.27 0.30 0.89 4.96
Gore Road Trib Reach2 1450.168 41.08-02        50-year 3.66 233.73 234.14 234.14 234.24 0.011680 1.51 4.15 26.00 0.82 0.29 0.33 0.88 5.51
Gore Road Trib Reach2 1450.168 41.08-02        100-year 4.17 233.73 234.16 234.16 234.26 0.011772 1.57 4.69 27.37 0.83 0.32 0.36 0.89 6.04
Gore Road Trib Reach2 1450.168 41.08-02        Regional 10.74 233.73 234.36 234.36 234.49 0.010983 2.02 12.17 47.05 0.87 0.47 0.49 0.88 11.85

Gore Road Trib Reach2 1450.000 41.08-01        2-year 0.60 233.28 233.49 233.49 0.000277 0.13 8.58 59.69 0.11 0.07 0.04 0.07 0.78
Gore Road Trib Reach2 1450.000 41.08-01        5-year 1.10 233.28 233.57 233.57 0.000288 0.18 13.65 73.52 0.12 0.08 0.05 0.08 1.21
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River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Vel Left Vel Right Vel Total Volume

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  (m/s) (m/s) (m/s) (1000 m3)
Gore Road Trib Reach2 1450.000 41.08-01        10-year 2.46 233.28 233.69 233.69 0.000282 0.24 23.71 86.85 0.13 0.10 0.07 0.10 2.08
Gore Road Trib Reach2 1450.000 41.08-01        25-year 3.14 233.28 233.74 233.74 0.000280 0.26 28.12 89.04 0.13 0.11 0.08 0.11 2.46
Gore Road Trib Reach2 1450.000 41.08-01        50-year 3.66 233.28 233.78 233.78 0.000279 0.27 31.17 90.37 0.13 0.12 0.08 0.12 2.72
Gore Road Trib Reach2 1450.000 41.08-01        100-year 4.17 233.28 233.81 233.81 0.000276 0.28 34.04 90.95 0.13 0.12 0.09 0.12 2.99
Gore Road Trib Reach2 1450.000 41.08-01        Regional 10.74 233.28 234.14 234.14 0.000243 0.38 65.24 98.64 0.14 0.16 0.13 0.16 5.83

Gore Road Trib Reach1 1416.798 41.07-06        2-year 1.73 232.98 233.27 233.15 233.28 0.008542 0.44 4.83 36.11 0.29 0.34 0.35 0.36 3.65
Gore Road Trib Reach1 1416.798 41.07-06        5-year 3.22 232.98 233.33 233.21 233.34 0.009215 0.52 7.27 40.72 0.31 0.40 0.45 0.44 5.64
Gore Road Trib Reach1 1416.798 41.07-06        10-year 7.16 232.98 233.45 233.46 0.010067 0.65 12.12 45.41 0.33 0.54 0.61 0.59 10.16
Gore Road Trib Reach1 1416.798 41.07-06        25-year 9.17 232.98 233.49 233.51 0.010136 0.70 14.29 47.01 0.34 0.58 0.66 0.64 12.29
Gore Road Trib Reach1 1416.798 41.07-06        50-year 10.70 232.98 233.53 233.55 0.010121 0.73 15.84 47.83 0.35 0.60 0.70 0.68 13.73
Gore Road Trib Reach1 1416.798 41.07-06        100-year 12.23 232.98 233.56 233.59 0.009633 0.75 17.52 48.22 0.34 0.62 0.73 0.70 15.05
Gore Road Trib Reach1 1416.798 41.07-06        Regional 31.51 232.98 233.91 233.95 0.007724 0.96 35.37 56.49 0.33 0.71 0.97 0.89 30.32

Gore Road Trib Reach1 1416.721 41.07-05        2-year 1.73 232.59 232.75 232.76 0.005845 0.26 6.70 47.71 0.22 0.26 3.21
Gore Road Trib Reach1 1416.721 41.07-05        5-year 3.22 232.59 232.82 232.83 0.005117 0.32 10.15 48.02 0.22 0.32 4.98
Gore Road Trib Reach1 1416.721 41.07-05        10-year 7.16 232.59 232.97 232.98 0.004348 0.41 17.30 48.37 0.22 0.41 9.04
Gore Road Trib Reach1 1416.721 41.07-05        25-year 9.17 232.59 233.04 233.05 0.004037 0.45 20.55 48.51 0.22 0.07 0.45 10.96
Gore Road Trib Reach1 1416.721 41.07-05        50-year 10.70 232.59 233.09 233.10 0.003894 0.47 22.80 48.62 0.22 0.10 0.47 12.26
Gore Road Trib Reach1 1416.721 41.07-05        100-year 12.23 232.59 233.12 233.13 0.004071 0.50 24.38 48.72 0.23 0.12 0.50 13.46
Gore Road Trib Reach1 1416.721 41.07-05        Regional 31.51 232.59 233.49 233.52 0.004238 0.74 43.04 51.62 0.25 0.14 0.30 0.73 27.35

Gore Road Trib Reach1 1416.598 41.07-04        2-year 1.73 231.99 232.27 232.28 0.002922 0.59 7.50 45.46 0.39 0.20 0.20 0.23 2.35
Gore Road Trib Reach1 1416.598 41.07-04        5-year 3.22 231.99 232.35 232.36 0.003053 0.73 10.98 46.73 0.41 0.25 0.26 0.29 3.70
Gore Road Trib Reach1 1416.598 41.07-04        10-year 7.16 231.99 232.47 232.49 0.003921 1.03 17.51 54.18 0.50 0.33 0.39 0.41 6.93
Gore Road Trib Reach1 1416.598 41.07-04        25-year 9.17 231.99 232.51 232.53 0.004523 1.17 19.66 55.21 0.54 0.38 0.45 0.47 8.52
Gore Road Trib Reach1 1416.598 41.07-04        50-year 10.70 231.99 232.54 232.57 0.004777 1.26 21.42 56.38 0.56 0.41 0.48 0.50 9.57
Gore Road Trib Reach1 1416.598 41.07-04        100-year 12.23 231.99 232.58 232.60 0.004840 1.32 23.31 58.51 0.57 0.43 0.51 0.52 10.56
Gore Road Trib Reach1 1416.598 41.07-04        Regional 31.51 231.99 232.88 232.93 0.005700 1.93 43.82 74.13 0.67 0.67 0.65 0.72 22.07

Gore Road Trib Reach1 1416.398 41.07-03        2-year 1.73 230.73 231.05 231.07 0.018642 0.68 2.99 28.13 0.43 0.17 0.39 0.58 1.30
Gore Road Trib Reach1 1416.398 41.07-03        5-year 3.22 230.73 231.11 231.06 231.14 0.017697 0.77 5.03 34.20 0.44 0.31 0.55 0.64 2.10
Gore Road Trib Reach1 1416.398 41.07-03        10-year 7.16 230.73 231.26 231.29 0.010346 0.76 10.97 42.60 0.36 0.43 0.65 0.65 4.09
Gore Road Trib Reach1 1416.398 41.07-03        25-year 9.17 230.73 231.34 231.36 0.007867 0.74 14.29 44.97 0.32 0.43 0.66 0.64 5.13
Gore Road Trib Reach1 1416.398 41.07-03        50-year 10.70 230.73 231.38 231.41 0.007196 0.74 16.37 46.30 0.31 0.45 0.68 0.65 5.80
Gore Road Trib Reach1 1416.398 41.07-03        100-year 12.23 230.73 231.42 231.45 0.007035 0.77 18.06 47.30 0.31 0.48 0.71 0.68 6.43
Gore Road Trib Reach1 1416.398 41.07-03        Regional 31.51 230.73 231.81 231.85 0.005112 0.90 38.25 56.27 0.29 0.61 0.88 0.82 13.88

Gore Road Trib Reach1 1416.261 41.07-02        2-year 1.73 229.56 230.17 230.01 230.18 0.003249 0.74 5.06 29.02 0.42 0.20 0.34 0.75
Gore Road Trib Reach1 1416.261 41.07-02        5-year 3.22 229.56 230.27 230.15 230.29 0.003161 0.83 8.16 30.91 0.43 0.27 0.39 1.19
Gore Road Trib Reach1 1416.261 41.07-02        10-year 7.16 229.56 230.43 230.46 0.003974 1.11 13.49 41.76 0.50 0.40 0.07 0.53 2.41
Gore Road Trib Reach1 1416.261 41.07-02        25-year 9.17 229.56 230.48 230.53 0.004835 1.32 16.11 46.59 0.56 0.41 0.11 0.57 3.05
Gore Road Trib Reach1 1416.261 41.07-02        50-year 10.70 229.56 230.51 230.56 0.005315 1.43 17.45 48.63 0.59 0.45 0.11 0.61 3.49
Gore Road Trib Reach1 1416.261 41.07-02        100-year 12.23 229.56 230.54 230.59 0.005497 1.50 18.98 50.35 0.61 0.48 0.13 0.64 3.89
Gore Road Trib Reach1 1416.261 41.07-02        Regional 31.51 229.56 230.78 230.91 0.009619 2.47 32.95 68.96 0.85 0.74 0.43 0.96 9.01

Gore Road Trib Reach1 1416.193 41.07-01        2-year 1.73 229.05 229.49 229.49 229.58 0.067558 1.43 1.37 8.17 0.83 0.23 0.52 1.27 0.54
Gore Road Trib Reach1 1416.193 41.07-01        5-year 3.22 229.05 229.60 229.60 229.71 0.058640 1.64 2.52 13.15 0.82 0.52 0.71 1.28 0.83
Gore Road Trib Reach1 1416.193 41.07-01        10-year 7.16 229.05 229.79 229.79 229.86 0.031938 1.56 8.07 44.03 0.64 0.67 0.62 0.89 1.69
Gore Road Trib Reach1 1416.193 41.07-01        25-year 9.17 229.05 229.86 229.91 0.022666 1.42 11.18 46.75 0.55 0.63 0.65 0.82 2.13
Gore Road Trib Reach1 1416.193 41.07-01        50-year 10.70 229.05 229.91 229.95 0.018578 1.34 13.50 49.66 0.51 0.42 0.67 0.79 2.44
Gore Road Trib Reach1 1416.193 41.07-01        100-year 12.23 229.05 229.94 229.99 0.017033 1.33 15.36 55.86 0.49 0.35 0.70 0.80 2.73
Gore Road Trib Reach1 1416.193 41.07-01        Regional 31.51 229.05 230.30 230.33 0.006818 1.09 44.81 90.19 0.33 0.47 0.76 0.70 6.38

Gore Road Trib Reach1-DS-0 1416.041 41.06-16        2-year 1.92 228.39 228.77 228.77 0.001468 0.41 5.73 27.68 0.27 0.14 0.34 88.25
Gore Road Trib Reach1-DS-0 1416.041 41.06-16        5-year 3.71 228.39 228.86 228.87 0.001748 0.55 8.52 31.85 0.31 0.04 0.19 0.44 143.31
Gore Road Trib Reach1-DS-0 1416.041 41.06-16        10-year 8.60 228.39 229.02 229.05 0.002378 0.83 14.23 42.80 0.39 0.11 0.27 0.60 351.16
Gore Road Trib Reach1-DS-0 1416.041 41.06-16        25-year 11.11 228.39 229.08 229.11 0.002539 0.93 16.98 45.65 0.41 0.16 0.30 0.65 464.75
Gore Road Trib Reach1-DS-0 1416.041 41.06-16        50-year 13.08 228.39 229.12 229.16 0.002715 1.00 18.78 47.97 0.43 0.18 0.33 0.70 547.12
Gore Road Trib Reach1-DS-0 1416.041 41.06-16        100-year 15.08 228.39 229.16 229.21 0.002782 1.07 20.81 49.99 0.44 0.21 0.34 0.72 625.20
Gore Road Trib Reach1-DS-0 1416.041 41.06-16        Regional 40.85 228.39 229.49 229.60 0.003878 1.69 39.64 62.06 0.56 0.42 0.54 1.03 1980.04

Gore Road Trib Reach1-DS-0 1415.982 41.06-15        2-year 1.92 228.33 228.58 228.59 0.009817 0.44 5.20 45.31 0.31 0.27 0.38 0.37 87.92
Gore Road Trib Reach1-DS-0 1415.982 41.06-15        5-year 3.71 228.33 228.63 228.56 228.64 0.013762 0.59 7.19 47.26 0.37 0.38 0.54 0.52 142.85
Gore Road Trib Reach1-DS-0 1415.982 41.06-15        10-year 8.60 228.33 228.71 228.74 0.019155 0.84 11.38 53.10 0.46 0.53 0.82 0.76 350.41
Gore Road Trib Reach1-DS-0 1415.982 41.06-15        25-year 11.11 228.33 228.75 228.78 0.020439 0.93 13.24 54.84 0.48 0.61 0.91 0.84 463.85
Gore Road Trib Reach1-DS-0 1415.982 41.06-15        50-year 13.08 228.33 228.77 228.81 0.021443 0.99 14.52 55.68 0.50 0.66 0.97 0.90 546.13
Gore Road Trib Reach1-DS-0 1415.982 41.06-15        100-year 15.08 228.33 228.79 228.84 0.022460 1.05 15.71 56.33 0.52 0.72 1.04 0.96 624.12
Gore Road Trib Reach1-DS-0 1415.982 41.06-15        Regional 40.85 228.33 229.02 229.12 0.024935 1.48 29.85 66.74 0.59 1.09 1.47 1.37 1977.98

Gore Road Trib Reach1-DS-0 1415.904 41.06-14        2-year 1.92 227.40 227.78 227.81 0.010325 0.92 2.84 20.67 0.69 0.52 0.68 87.61
Gore Road Trib Reach1-DS-0 1415.904 41.06-14        5-year 3.71 227.40 227.88 227.91 0.006583 0.98 5.06 23.80 0.59 0.23 0.61 0.73 142.37
Gore Road Trib Reach1-DS-0 1415.904 41.06-14        10-year 8.60 227.40 228.05 227.90 228.09 0.004726 1.15 10.86 42.79 0.54 0.35 0.71 0.79 349.54
Gore Road Trib Reach1-DS-0 1415.904 41.06-14        25-year 11.11 227.40 228.11 227.98 228.15 0.004298 1.19 13.73 47.83 0.53 0.45 0.75 0.81 462.80
Gore Road Trib Reach1-DS-0 1415.904 41.06-14        50-year 13.08 227.40 228.16 228.20 0.004029 1.22 16.12 53.98 0.52 0.45 0.77 0.81 544.94
Gore Road Trib Reach1-DS-0 1415.904 41.06-14        100-year 15.08 227.40 228.20 228.24 0.003791 1.24 18.34 55.35 0.51 0.51 0.78 0.82 622.80
Gore Road Trib Reach1-DS-0 1415.904 41.06-14        Regional 40.85 227.40 228.58 228.64 0.002642 1.44 41.99 67.10 0.46 0.89 0.89 0.97 1975.21

Gore Road Trib Reach1-DS-0 1415.793 41.06-13        2-year 1.92 226.47 227.19 227.04 227.21 0.003358 0.84 3.79 16.73 0.43 0.22 0.51 87.24
Gore Road Trib Reach1-DS-0 1415.793 41.06-13        5-year 3.71 226.47 227.33 227.16 227.36 0.003815 0.93 7.01 24.83 0.47 0.30 0.53 141.70
Gore Road Trib Reach1-DS-0 1415.793 41.06-13        10-year 8.60 226.47 227.53 227.36 227.58 0.004534 1.28 12.61 36.99 0.54 0.43 0.09 0.68 348.25
Gore Road Trib Reach1-DS-0 1415.793 41.06-13        25-year 11.11 226.47 227.60 227.40 227.66 0.004540 1.40 15.59 40.69 0.56 0.47 0.17 0.71 461.19
Gore Road Trib Reach1-DS-0 1415.793 41.06-13        50-year 13.08 226.47 227.65 227.45 227.72 0.004788 1.50 17.52 44.13 0.58 0.50 0.20 0.75 543.09
Gore Road Trib Reach1-DS-0 1415.793 41.06-13        100-year 15.08 226.47 227.70 227.49 227.77 0.004860 1.58 19.66 46.61 0.59 0.53 0.24 0.77 620.71
Gore Road Trib Reach1-DS-0 1415.793 41.06-13        Regional 40.85 226.47 228.11 227.87 228.23 0.005317 2.23 42.04 61.60 0.66 0.74 0.52 0.97 1970.59

Gore Road Trib Reach1-DS-0 1415.720 41.06-12        2-year 1.92 226.47 226.95 226.97 0.003286 0.77 4.98 26.72 0.43 0.20 0.21 0.39 86.92
Gore Road Trib Reach1-DS-0 1415.720 41.06-12        5-year 3.71 226.47 227.06 227.09 0.003675 0.99 8.65 40.81 0.48 0.21 0.28 0.43 141.13
Gore Road Trib Reach1-DS-0 1415.720 41.06-12        10-year 8.60 226.47 227.24 227.28 0.003832 1.26 17.02 52.13 0.51 0.32 0.37 0.51 347.16
Gore Road Trib Reach1-DS-0 1415.720 41.06-12        25-year 11.11 226.47 227.30 227.35 0.003928 1.37 20.51 55.01 0.53 0.36 0.41 0.54 459.87
Gore Road Trib Reach1-DS-0 1415.720 41.06-12        50-year 13.08 226.47 227.36 227.40 0.003733 1.41 23.75 58.07 0.52 0.38 0.42 0.55 541.58
Gore Road Trib Reach1-DS-0 1415.720 41.06-12        100-year 15.08 226.47 227.41 227.45 0.003813 1.48 26.38 61.01 0.53 0.40 0.44 0.57 619.03
Gore Road Trib Reach1-DS-0 1415.720 41.06-12        Regional 40.85 226.47 227.79 227.87 0.004384 2.07 52.93 78.81 0.61 0.57 0.67 0.77 1967.12

Gore Road Trib Reach1-DS-0 1415.590 41.06-11        2-year 1.92 225.93 226.43 226.44 0.005157 0.42 6.07 32.01 0.24 0.26 0.05 0.32 86.20
Gore Road Trib Reach1-DS-0 1415.590 41.06-11        5-year 3.71 225.93 226.54 226.55 0.004641 0.49 10.10 41.24 0.23 0.33 0.12 0.37 139.90
Gore Road Trib Reach1-DS-0 1415.590 41.06-11        10-year 8.60 225.93 226.73 226.74 0.004309 0.59 19.84 64.01 0.24 0.42 0.23 0.43 344.76
Gore Road Trib Reach1-DS-0 1415.590 41.06-11        25-year 11.11 225.93 226.80 226.81 0.004168 0.62 24.47 69.46 0.24 0.44 0.28 0.45 456.93
Gore Road Trib Reach1-DS-0 1415.590 41.06-11        50-year 13.08 225.93 226.86 226.87 0.004329 0.67 29.10 78.97 0.25 0.43 0.31 0.45 538.13
Gore Road Trib Reach1-DS-0 1415.590 41.06-11        100-year 15.08 225.93 226.90 226.91 0.004366 0.70 32.27 82.01 0.25 0.44 0.34 0.47 615.20
Gore Road Trib Reach1-DS-0 1415.590 41.06-11        Regional 40.85 225.93 227.27 227.29 0.004121 0.88 65.42 99.36 0.26 0.62 0.50 0.62 1959.40

Gore Road Trib Reach1-DS-0 1415.515 41.06-10        2-year 1.92 225.78 226.12 226.13 0.003441 0.59 5.46 35.06 0.41 0.22 0.05 0.35 85.77
Gore Road Trib Reach1-DS-0 1415.515 41.06-10        5-year 3.71 225.78 226.20 226.22 0.004241 0.81 8.41 41.47 0.48 0.27 0.11 0.44 139.21
Gore Road Trib Reach1-DS-0 1415.515 41.06-10        10-year 8.60 225.78 226.32 226.36 0.005976 1.21 13.78 50.39 0.61 0.41 0.21 0.62 343.49
Gore Road Trib Reach1-DS-0 1415.515 41.06-10        25-year 11.11 225.78 226.37 226.42 0.006427 1.35 16.46 54.60 0.64 0.44 0.25 0.67 455.40
Gore Road Trib Reach1-DS-0 1415.515 41.06-10        50-year 13.08 225.78 226.40 226.46 0.006814 1.47 18.48 57.83 0.67 0.46 0.28 0.71 536.35
Gore Road Trib Reach1-DS-0 1415.515 41.06-10        100-year 15.08 225.78 226.43 226.50 0.007104 1.56 20.22 60.28 0.69 0.49 0.31 0.75 613.23
Gore Road Trib Reach1-DS-0 1415.515 41.06-10        Regional 40.85 225.78 226.71 226.84 0.008798 2.30 39.09 72.86 0.82 0.77 0.52 1.05 1955.47

Gore Road Trib Reach1-DS-0 1415.353 41.06-09        2-year 1.92 225.06 225.38 225.31 225.39 0.006520 0.36 5.86 55.28 0.25 0.32 0.33 84.85
Gore Road Trib Reach1-DS-0 1415.353 41.06-09        5-year 3.71 225.06 225.46 225.47 0.004911 0.35 10.47 66.57 0.22 0.36 0.04 0.35 137.68
Gore Road Trib Reach1-DS-0 1415.353 41.06-09        10-year 8.60 225.06 225.60 225.61 0.003623 0.40 21.31 84.68 0.20 0.42 0.15 0.40 340.65
Gore Road Trib Reach1-DS-0 1415.353 41.06-09        25-year 11.11 225.06 225.66 225.67 0.003434 0.43 26.05 92.72 0.20 0.45 0.17 0.43 451.95
Gore Road Trib Reach1-DS-0 1415.353 41.06-09        50-year 13.08 225.06 225.69 225.71 0.003315 0.44 29.93 100.99 0.20 0.47 0.17 0.44 532.42
Gore Road Trib Reach1-DS-0 1415.353 41.06-09        100-year 15.08 225.06 225.73 225.74 0.003233 0.46 33.55 104.44 0.20 0.49 0.19 0.45 608.87
Gore Road Trib Reach1-DS-0 1415.353 41.06-09        Regional 40.85 225.06 226.08 226.10 0.002606 0.58 71.17 111.60 0.20 0.64 0.37 0.57 1946.54

Gore Road Trib Reach1-DS-0 1415.201 41.06-08        2-year 1.92 224.34 224.75 224.76 0.002612 0.63 6.92 37.94 0.38 0.23 0.11 0.28 83.83
Gore Road Trib Reach1-DS-0 1415.201 41.06-08        5-year 3.71 224.34 224.84 224.85 0.003086 0.82 10.80 48.60 0.43 0.31 0.17 0.34 135.98
Gore Road Trib Reach1-DS-0 1415.201 41.06-08        10-year 8.60 224.34 224.98 225.01 0.004100 1.17 18.70 61.10 0.52 0.45 0.26 0.46 337.48
Gore Road Trib Reach1-DS-0 1415.201 41.06-08        25-year 11.11 224.34 225.04 225.07 0.004266 1.28 22.13 62.23 0.54 0.49 0.32 0.50 448.13



HEC-RAS  Plan: SCE Proposed FLoodplain_June 2024  Locations: User Defined  (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Vel Left Vel Right Vel Total Volume

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  (m/s) (m/s) (m/s) (1000 m3)
Gore Road Trib Reach1-DS-0 1415.201 41.06-08        50-year 13.08 224.34 225.08 225.11 0.004300 1.35 24.77 63.18 0.55 0.52 0.35 0.53 528.09
Gore Road Trib Reach1-DS-0 1415.201 41.06-08        100-year 15.08 224.34 225.12 225.15 0.004349 1.41 27.34 64.39 0.56 0.54 0.38 0.55 604.05
Gore Road Trib Reach1-DS-0 1415.201 41.06-08        Regional 40.85 224.34 225.48 225.53 0.005014 2.02 51.73 73.34 0.64 0.77 0.63 0.79 1936.85

Gore Road Trib Reach1-DS-0 1415.055 41.06-07        2-year 1.92 223.77 224.02 224.03 0.014450 0.54 4.67 36.86 0.37 0.35 0.41 0.41 83.00
Gore Road Trib Reach1-DS-0 1415.055 41.06-07        5-year 3.71 223.77 224.10 224.11 0.010247 0.56 8.58 56.83 0.33 0.39 0.43 0.43 134.60
Gore Road Trib Reach1-DS-0 1415.055 41.06-07        10-year 8.60 223.77 224.25 224.26 0.006993 0.61 18.57 74.43 0.29 0.39 0.50 0.46 334.82
Gore Road Trib Reach1-DS-0 1415.055 41.06-07        25-year 11.11 223.77 224.29 224.31 0.006903 0.64 22.14 77.06 0.29 0.42 0.54 0.50 444.98
Gore Road Trib Reach1-DS-0 1415.055 41.06-07        50-year 13.08 223.77 224.33 224.34 0.006903 0.67 24.77 79.52 0.30 0.44 0.58 0.53 524.56
Gore Road Trib Reach1-DS-0 1415.055 41.06-07        100-year 15.08 223.77 224.36 224.37 0.006964 0.70 27.20 81.28 0.30 0.47 0.61 0.55 600.17
Gore Road Trib Reach1-DS-0 1415.055 41.06-07        Regional 40.85 223.77 224.66 224.69 0.006808 0.93 54.69 101.84 0.32 0.61 0.85 0.75 1929.29

Gore Road Trib Reach1-DS-0 1414.792 41.06-06        2-year 1.92 222.48 222.97 222.84 222.98 0.002857 0.33 9.62 70.71 0.18 0.17 0.15 0.20 81.70
Gore Road Trib Reach1-DS-0 1414.792 41.06-06        5-year 3.71 222.48 223.03 222.89 223.04 0.003764 0.42 13.80 73.58 0.21 0.25 0.22 0.27 132.61
Gore Road Trib Reach1-DS-0 1414.792 41.06-06        10-year 8.60 222.48 223.12 223.13 0.005691 0.59 20.76 74.94 0.27 0.40 0.36 0.41 331.42
Gore Road Trib Reach1-DS-0 1414.792 41.06-06        25-year 11.11 222.48 223.17 223.18 0.005992 0.64 24.03 75.60 0.28 0.45 0.41 0.46 441.01
Gore Road Trib Reach1-DS-0 1414.792 41.06-06        50-year 13.08 222.48 223.20 223.22 0.005999 0.67 26.65 76.23 0.28 0.48 0.44 0.49 520.15
Gore Road Trib Reach1-DS-0 1414.792 41.06-06        100-year 15.08 222.48 223.24 223.25 0.005945 0.69 29.25 76.81 0.28 0.51 0.47 0.52 595.34
Gore Road Trib Reach1-DS-0 1414.792 41.06-06        Regional 40.85 222.48 223.55 223.58 0.006198 0.93 54.10 81.22 0.31 0.76 0.71 0.76 1920.12

Gore Road Trib Reach1-DS-0 1414.601 41.06-05        2-year 1.92 221.55 221.76 221.76 221.84 0.022428 1.23 1.56 10.03 1.00 1.23 80.75
Gore Road Trib Reach1-DS-0 1414.601 41.06-05        5-year 3.71 221.55 221.90 221.98 0.010311 1.22 3.04 11.08 0.74 1.22 131.19
Gore Road Trib Reach1-DS-0 1414.601 41.06-05        10-year 8.60 221.55 222.19 222.03 222.26 0.004312 1.24 9.79 42.20 0.54 0.21 0.15 0.88 328.84
Gore Road Trib Reach1-DS-0 1414.601 41.06-05        25-year 11.11 221.55 222.27 222.13 222.34 0.003852 1.29 13.88 54.66 0.52 0.27 0.15 0.80 437.82
Gore Road Trib Reach1-DS-0 1414.601 41.06-05        50-year 13.08 221.55 222.32 222.19 222.40 0.003727 1.33 16.70 56.05 0.52 0.31 0.20 0.78 516.52
Gore Road Trib Reach1-DS-0 1414.601 41.06-05        100-year 15.08 221.55 222.37 222.45 0.003661 1.38 19.30 57.08 0.52 0.34 0.23 0.78 591.29
Gore Road Trib Reach1-DS-0 1414.601 41.06-05        Regional 40.85 221.55 222.90 222.98 0.002258 1.57 51.08 61.50 0.45 0.51 0.45 0.80 1911.45

Gore Road Trib Reach1-DS-0 1414.401 41.06-04        2-year 1.92 220.38 221.03 221.05 0.001389 0.61 3.17 7.20 0.29 0.61 80.28
Gore Road Trib Reach1-DS-0 1414.401 41.06-04        5-year 3.71 220.38 221.22 221.25 0.001763 0.80 4.63 8.21 0.34 0.80 130.42
Gore Road Trib Reach1-DS-0 1414.401 41.06-04        10-year 8.60 220.38 221.48 221.56 0.002956 1.24 6.92 9.30 0.46 1.24 327.19
Gore Road Trib Reach1-DS-0 1414.401 41.06-04        25-year 11.11 220.38 221.63 221.72 0.002622 1.32 9.20 22.22 0.45 0.06 0.12 1.21 435.56
Gore Road Trib Reach1-DS-0 1414.401 41.06-04        50-year 13.08 220.38 221.76 221.85 0.002151 1.31 13.18 37.64 0.41 0.13 0.17 0.99 513.62
Gore Road Trib Reach1-DS-0 1414.401 41.06-04        100-year 15.08 220.38 221.90 221.97 0.001676 1.26 19.40 52.15 0.37 0.17 0.18 0.78 587.55
Gore Road Trib Reach1-DS-0 1414.401 41.06-04        Regional 40.85 220.38 222.59 222.66 0.001237 1.47 61.46 74.84 0.35 0.33 0.36 0.66 1900.74

Gore Road Trib Reach1-DS-0 1414.292 41.06-03        2-year 1.92 220.38 220.85 220.62 220.87 0.001901 0.64 2.99 7.91 0.33 0.64 79.94
Gore Road Trib Reach1-DS-0 1414.292 41.06-03        5-year 3.71 220.38 221.02 220.74 221.05 0.001936 0.78 6.34 34.52 0.35 0.11 0.10 0.59 129.82
Gore Road Trib Reach1-DS-0 1414.292 41.06-03        10-year 8.60 220.38 221.41 221.02 221.42 0.000552 0.61 33.13 79.80 0.21 0.16 0.14 0.26 325.01
Gore Road Trib Reach1-DS-0 1414.292 41.06-03        25-year 11.11 220.38 221.61 221.13 221.62 0.000323 0.54 49.65 86.20 0.16 0.15 0.14 0.22 432.35
Gore Road Trib Reach1-DS-0 1414.292 41.06-03        50-year 13.08 220.38 221.76 221.17 221.77 0.000245 0.51 62.48 90.08 0.15 0.15 0.14 0.21 509.49
Gore Road Trib Reach1-DS-0 1414.292 41.06-03        100-year 15.08 220.38 221.90 221.21 221.91 0.000198 0.49 75.44 95.49 0.13 0.15 0.13 0.20 582.37
Gore Road Trib Reach1-DS-0 1414.292 41.06-03        Regional 40.85 220.38 222.58 221.46 222.59 0.000225 0.69 151.21 123.11 0.15 0.24 0.19 0.27 1889.13

Gore Road Trib Reach1-DS-0 1414.284 41.06-02        2-year 1.92 220.38 220.84 220.62 220.86 0.001798 0.61 3.19 20.61 0.32 0.06 0.01 0.60 79.92
Gore Road Trib Reach1-DS-0 1414.284 41.06-02        5-year 3.71 220.38 221.01 220.74 221.04 0.001759 0.78 5.58 58.30 0.34 0.16 0.08 0.67 129.76
Gore Road Trib Reach1-DS-0 1414.284 41.06-02        10-year 8.60 220.38 221.36 220.96 221.40 0.001409 0.98 11.87 75.48 0.33 0.30 0.25 0.72 324.75
Gore Road Trib Reach1-DS-0 1414.284 41.06-02        25-year 11.11 220.38 221.55 221.05 221.60 0.001110 0.99 15.41 82.16 0.31 0.33 0.29 0.72 431.97
Gore Road Trib Reach1-DS-0 1414.284 41.06-02        50-year 13.08 220.38 221.70 221.11 221.74 0.000972 1.01 17.98 86.50 0.29 0.35 0.32 0.73 509.02
Gore Road Trib Reach1-DS-0 1414.284 41.06-02        100-year 15.08 220.38 221.84 221.16 221.88 0.000874 1.03 20.47 89.47 0.28 0.37 0.34 0.74 581.81
Gore Road Trib Reach1-DS-0 1414.284 41.06-02        Regional 40.85 220.38 222.58 221.65 222.59 0.000208 0.67 151.62 132.40 0.15 0.24 0.20 0.27 1887.97

Gore Road Trib Reach1-DS-0 1414.268 x-124 (41.06-01) Culvert

Gore Road Trib Reach1-DS-0 1414.253 41.05-13        2-year 1.75 220.41 220.79 220.68 220.82 0.004865 0.80 2.20 37.88 0.50 0.80 79.82
Gore Road Trib Reach1-DS-0 1414.253 41.05-13        5-year 3.72 220.41 220.90 220.80 220.97 0.006617 1.13 3.36 52.33 0.62 0.09 0.10 1.11 129.60
Gore Road Trib Reach1-DS-0 1414.253 41.05-13        10-year 8.70 220.41 221.04 221.02 221.21 0.010900 1.82 5.54 73.44 0.84 0.36 0.18 1.57 324.41
Gore Road Trib Reach1-DS-0 1414.253 41.05-13        25-year 11.46 220.41 221.11 221.11 221.31 0.011934 2.07 6.70 77.82 0.89 0.48 0.32 1.71 431.52
Gore Road Trib Reach1-DS-0 1414.253 41.05-13        50-year 13.44 220.41 221.15 221.15 221.38 0.012215 2.21 7.52 78.57 0.92 0.55 0.41 1.79 508.48
Gore Road Trib Reach1-DS-0 1414.253 41.05-13        100-year 15.53 220.41 221.20 221.20 221.45 0.011992 2.31 8.44 79.48 0.92 0.62 0.49 1.84 581.18
Gore Road Trib Reach1-DS-0 1414.253 41.05-13        Regional 39.90 220.41 221.65 221.65 222.10 0.011501 3.21 16.47 88.84 0.98 1.10 1.01 2.42 1886.27

Gore Road Trib Reach1-DS-0 1414.247 41.05-12        2-year 1.75 220.32 220.76 220.77 0.003846 0.30 7.34 44.01 0.19 0.22 0.24 79.78
Gore Road Trib Reach1-DS-0 1414.247 41.05-12        5-year 3.72 220.32 220.89 220.89 0.002726 0.32 15.52 77.46 0.17 0.12 0.24 0.24 129.52
Gore Road Trib Reach1-DS-0 1414.247 41.05-12        10-year 8.70 220.32 221.05 221.05 0.002592 0.39 27.98 84.95 0.18 0.23 0.31 0.31 324.27
Gore Road Trib Reach1-DS-0 1414.247 41.05-12        25-year 11.46 220.32 221.11 221.12 0.002553 0.43 33.81 88.00 0.18 0.27 0.34 0.34 431.34
Gore Road Trib Reach1-DS-0 1414.247 41.05-12        50-year 13.44 220.32 221.15 221.16 0.002664 0.45 37.07 89.63 0.19 0.30 0.36 0.36 508.28
Gore Road Trib Reach1-DS-0 1414.247 41.05-12        100-year 15.53 220.32 221.19 221.20 0.002625 0.47 40.92 91.10 0.19 0.32 0.38 0.38 580.96
Gore Road Trib Reach1-DS-0 1414.247 41.05-12        Regional 39.90 220.32 221.55 221.57 0.002518 0.62 75.54 98.29 0.20 0.48 0.53 0.53 1885.82

Gore Road Trib Reach1-DS-0 1414.191 41.05-11        2-year 1.75 219.93 220.42 220.37 220.51 0.009584 1.30 1.59 9.13 0.73 0.24 0.13 1.10 79.62
Gore Road Trib Reach1-DS-0 1414.191 41.05-11        5-year 3.72 219.93 220.57 220.56 220.69 0.009125 1.63 3.99 25.31 0.76 0.31 0.26 0.93 129.17
Gore Road Trib Reach1-DS-0 1414.191 41.05-11        10-year 8.70 219.93 220.78 220.77 220.88 0.006895 1.81 12.93 52.25 0.70 0.36 0.38 0.67 323.53
Gore Road Trib Reach1-DS-0 1414.191 41.05-11        25-year 11.46 219.93 220.84 220.81 220.94 0.006998 1.93 16.27 54.65 0.72 0.42 0.44 0.70 430.44
Gore Road Trib Reach1-DS-0 1414.191 41.05-11        50-year 13.44 219.93 220.89 220.99 0.006831 1.98 18.73 56.23 0.71 0.46 0.46 0.72 507.28
Gore Road Trib Reach1-DS-0 1414.191 41.05-11        100-year 15.53 219.93 220.93 221.03 0.006616 2.02 21.20 57.16 0.71 0.49 0.49 0.73 579.84
Gore Road Trib Reach1-DS-0 1414.191 41.05-11        Regional 39.90 219.93 221.31 221.42 0.005758 2.43 44.54 65.48 0.71 0.71 0.71 0.90 1883.67



Date: July 2024

Table: SCE Existing and Proposed Conditions HEC-RAS Analysis Results Comparison

Min Ch El Vel Chnl
* Vel Left* Vel Right* Vel Total* Min Ch El Vel Chnl

* Vel Left* Vel Right* Vel Total* Min Ch El Vel Chnl
* Vel Left* Vel Right* Vel Total*

Regional 100Year (m) Regional 100Year (m/s) (m/s) (m/s) (m/s) Regional 100Year (m) Regional 100Year (m/s) (m/s) (m/s) (m/s) Regional 100Year (m) Regional 100Year (m/s) (m/s) (m/s) (m/s)

HDF-3 1 1002 4.16 1.63 242.78 243.23 243.09 1.64 0.59 0.65 0.9 HDF-3 1 1002 3.79 1.46 242.73 243.32 243.18 1.25 0.48 0.52 0.69 0 -0.37 -0.17 -0.05 0.09 0.09 -0.39 -0.11 -0.13 -0.21

HDF-3 1 1001 4.16 1.63 242.72 243.16 243.03 1.25 0.43 0.43 0.79 HDF-3 1 1001 3.79 1.46 242.68 243.27 243.12 1.25 0.47 0.47 0.66 0 ` -0.17 -0.04 0.11 0.09 0 0.04 0.04 -0.13

HDF-3 1 1000 4.16 1.63 242.49 242.85 242.72 1.61 0.45 0.57 1.11 HDF-3 1 1000 3.79 1.46 242.51 243.13 242.97 1.17 0.45 0.46 0.63 0 -0.37 -0.17 0.02 0.28 0.25 -0.44 0 -0.11 -0.48

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A HDF-3 1 999.4 3.79 1.46 242.32 242.84 242.74 1.72 0.6 0.57 0.92 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

HDF-3 1 999 4.16 1.63 241.92 242.34 242.21 0.96 0.34 0.33 0.55 HDF-3 1 999 3.79 1.46 241.91 242.35 242.21 0.94 0.35 0.33 0.48 0 -0.37 -0.17 -0.01 0.01 0 -0.02 0.01 0 -0.07

HDF-3 1 998 4.16 1.63 241.84 242.08 241.97 1.49 0.58 0.59 1.02 HDF-3 1 998 3.79 1.46 241.84 242.07 241.97 1.52 0.62 0.61 0.99 0 -0.37 -0.17 0 -0.01 0 0.03 0.04 0.02 -0.03

HDF-3 1 997 4.16 1.63 240.98 241.67 241.48 1.31 0.46 0.41 0.84 HDF-3 1 997 3.79 1.46 240.98 241.65 241.46 1.4 0.5 0.47 0.82 0 -0.37 -0.17 0 -0.02 -0.02 0.09 0.04 0.06 -0.02

HDF-3 1 996.5 4.16 1.63 240.96 241.37 241.23 1.71 0.58 0.55 1.1 HDF-3 1 996.5 3.79 1.46 240.96 241.41 241.28 1.57 0.56 0.55 0.81 0 -0.37 -0.17 0 0.04 0.05 -0.14 -0.02 0 -0.29

HDF-3 1 996 4.16 1.63 240.55 240.99 240.86 1.11 0.29 0.34 0.84 HDF-3 1 996 3.79 1.46 240.55 240.92 240.79 1.45 0.4 0.4 1.11 0 -0.37 -0.17 0 -0.07 -0.07 0.34 0.11 0.06 0.27

HDF-3 1 995 4.16 1.63 240.22 240.68 240.52 1.02 0.36 0.35 0.61 HDF-3 1 995.2 3.79 1.46 240.21 240.71 240.54 0.52 0.15 0.16 0.3 0.2 N/A N/A N/A N/A N/A N/A N/A N/A N/A

HDF-3 1 994 4.16 1.63 239.74 240.13 240 1.56 0.58 0.57 1 HDF-3 1 994.82 3.79 1.46 239.94 240.47 240.37 1.64 0.4 0.39 0.67 0.82 N/A N/A N/A N/A N/A N/A N/A N/A N/A

HDF-3 1 993 4.16 1.63 238.99 239.18 239.1 0.71 0.39 0.35 0.44 HDF-3 1 993.82 3.79 1.46 239.69 240.31 240.16 0.93 0.36 0.35 0.46 0.82 N/A N/A N/A N/A N/A N/A N/A N/A N/A

HDF-3 1 992 4.16 1.63 238.18 238.4 238.31 0.99 0.42 0.54 0.65 HDF-3 1 993.63 3.79 1.46 239.57 240.22 240.06 1.05 0.3 0.3 0.43 1.63 N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A HDF-3 1 993.52 3.79 1.46 239.39 240.03 239.87 1.05 0.3 0.3 0.44 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A HDF-3 1 993.36 3.79 1.46 239.15 239.77 239.61 1.15 0.46 0.46 0.65 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A HDF-3 1 992.97 3.79 1.46 238.95 239.6 239.43 1.07 0.43 0.43 0.58 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A HDF-3 1 992.79 3.79 1.46 238.76 239.28 239.18 1.73 0.61 0.59 0.93 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A HDF-3 1 992.56 3.79 1.46 238.5 239.03 238.85 0.35 0.14 0.1 0.17 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A HDF-3 1 992.13 3.79 1.46 238.28 239.02 238.84 0.28 0.11 0.08 0.14 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A HDF-3 1 991.9 3.79 1.46 238.35 238.96 238.79 1.23 0.48 0.47 0.66 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A HDF-3 1 991.6 3.79 1.46 238.13 238.77 238.6 1.29 0.37 0.38 0.59 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

HDF-3 1 991 5.69 2.23 237.1 237.56 237.42 1.24 0.41 0.38 0.9 HDF-3 1 991 3.83 1.42 237.69 238.32 238.13 1.3 0.38 0.37 0.6 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

HDF-3 1 990 5.69 2.23 236.39 236.64 236.55 1.28 0.67 0.53 0.85 HDF-3 1 990 3.83 1.42 236.97 237.53 237.4 1.47 0.54 0.55 0.79 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A HDF-3 1 989.68 3.83 1.42 236.25 236.84 236.67 1.29 0.49 0.5 0.7 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A HDF-3 1 989.5 3.83 1.42 235.94 236.61 236.42 1.17 0.35 0.34 0.54 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A HDF-3 1 989.4 3.83 1.42 235.65 236.22 236.07 1.6 0.42 0.44 0.74 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A HDF-3 1 989.3 3.83 1.42 235.18 235.72 235.59 1.65 0.59 0.57 0.88 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A HDF-3 1 989.2 3.83 1.42 234.58 235.18 235.02 1.47 0.41 0.42 0.68 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A HDF-3 1 989.1 3.83 1.42 234.14 234.72 234.57 1.63 0.46 0.45 0.75 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

HDF-3 1 989 5.69 2.23 235.2 235.6 235.47 1.17 0.38 0.26 0.85 HDF-3 1 989 7.29 1.43 233.72 234.38 234.1 1.69 0.76 0.66 0.93 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

HDF-3 1 988 5.69 2.23 234.1 234.63 234.49 1.25 0.33 0.54 0.85 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

HDF-3 1 987.5 5.69 2.23 233.34 233.81 233.66 1.7 0.38 0.38 1.58 HDF-3 1 987.5 7.29 1.43 233.31 233.89 233.64 1.85 0.75 0.32 1.68 0 1.6 -0.8 -0.03 0.08 -0.02 0.15 0.37 -0.06 0.1

HDF-3 1 987 5.69 2.23 232.3 233.42 233.12 0.3 0.13 0.13 0.2 HDF-3 1 987 7.29 1.43 232.3 233.58 232.85 0.33 0.14 0.14 0.2 0 1.6 -0.8 0 0.16 -0.27 0.03 0.01 0.01 0

HDF-3 1 986 5.69 2.23 231.93 233.41 233.12 0.2 0.08 0.1 0.13 HDF-3 1 986 7.29 1.43 231.9 233.58 232.85 0.23 0.1 0.11 0.14 0 1.6 -0.8 -0.03 0.17 -0.27 0.03 0.02 0.01 0.01

HDF-3 1 985 5.69 2.23 231.75 233.41 233.12 0.14 0.08 0.07 0.09 HDF-3 1 985 7.29 1.43 231.75 233.58 232.85 0.16 0.07 0.08 0.12 0 1.6 -0.8 0 0.17 -0.27 0.02 -0.01 0.01 0.03

HDF-3 1 984 5.69 2.23 232.05 233.14 233.06 2 0.63 0.54 1.37 HDF-3 1 984 7.29 1.43 232.05 233.16 232.78 2.51 0.8 0.68 1.7 0 1.6 -0.8 0 0.02 -0.28 0.51 0.17 0.14 0.33

HDF-3 1 983 5.69 2.23 231.24 233.18 233.07 0.2 0.07 0.06 0.09 HDF-3 1 983 7.29 1.43 231.24 233.21 232.79 0.26 0.09 0.08 0.12 0 1.6 -0.8 0 0.03 -0.28 0.06 0.02 0.02 0.03

HDF-3 1 982.58 HDF-3 1 982.58 Culvert

HDF-3 1 982 5.69 2.23 230.86 231.88 231.51 2.78 0.89 0 2.53 HDF-3 1 982 7.29 1.43 230.86 232.01 231.4 3.04 1.03 0 2.75 0 1.6 -0.8 0 0.13 -0.11 0.26 0.14 0 0.22

HDF-3 1 981 5.69 2.23 230.86 231.35 231.23 1.5 0.53 0.46 0.64 HDF-3 1 981 7.29 1.43 230.86 231.39 231.17 1.65 0.58 0.51 0.7 0 1.6 -0.8 0 0.04 -0.06 0.15 0.05 0.05 0.06

HDF-3 1 980 5.69 2.23 230.22 230.43 230.34 1.61 0.56 0.53 0.86 HDF-3 1 980 7.29 1.43 230.22 230.46 230.33 1.73 0.61 0.57 0.91 0 1.6 -0.8 0 0.03 -0.01 0.12 0.05 0.04 0.05

HDF-8 1 36 4.25 1.73 229.5 229.78 229.65 1.41 0.36 0.41 1.09 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

HDF-8 1 35 4.25 1.73 228.5 228.85 228.72 0.85 0.27 0.33 0.54 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

HDF-8 1 34 4.25 1.73 228.24 228.62 228.49 0.9 0.29 0.38 0.66 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

HDF-8 1 33 4.25 1.73 227.98 228.2 228.1 1.49 0.58 0.7 1.14 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

HDF-8 1 32 4.25 1.73 227.25 227.69 227.56 1.09 0.29 0.29 0.95 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

HDF-8 1 31 5.15 2.1 226.96 227.22 227.11 1.47 0.65 0.53 1.05 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

HDF-8 1 30 5.15 2.1 226.13 226.46 226.36 1.15 0.44 0.44 0.76 HDF-8 1 30 5.15 2.09 226.13 226.46 226.36 1.15 0.44 0.44 0.76 0 0 -0.01 0 0 0 0 0 0 0

HDF-8 1 29 5.15 2.1 225.72 225.97 225.87 1.25 0.55 0.59 0.83 HDF-8 1 29 5.15 2.09 225.72 225.97 225.87 1.25 0.55 0.59 0.83 0 0 -0.01 0 0 0 0 0 0 0

HDF-8 1 28 5.15 2.1 224.75 225.18 225.05 1.38 0.46 0.37 1.06 HDF-8 1 28 5.15 2.09 224.75 225.18 225.05 1.38 0.46 0.37 1.06 0 0 -0.01 0 0 0 0 0 0 0

HDF-8 1 27 5.15 2.1 224.49 224.87 224.73 1.03 0.34 0.41 0.71 HDF-8 1 27 5.15 2.09 224.49 224.87 224.73 1.03 0.34 0.41 0.71 0 0 -0.01 0 0 0 0 0 0 0

HDF-8 1 26 5.15 2.1 224.16 224.37 224.31 1.5 0.7 0.76 1.04 HDF-8 1 26 5.15 2.09 224.16 224.37 224.31 1.5 0.7 0.76 1.04 0 0 -0.01 0 0 0 0 0 0 0

HDF-8 1 25 5.15 2.1 223 224.3 223.83 0.5 0.19 0 0.43 HDF-8 1 25 5.15 2.09 223 224.3 223.81 0.5 0.19 0 0.43 0 0 -0.01 0 0 -0.02 0 0 0 0

HDF-8 1 24 5.15 2.1 221.76 224.31 223.84 0.26 0.05 0.12 0.2 HDF-8 1 24 5.15 2.09 221.76 224.31 223.82 0.26 0.05 0.12 0.2 0 0 -0.01 0 0 -0.02 0 0 0 0

HDF-8 1 23.6 5.15 2.1 221.2 224.31 223.84 0.05 0.03 0 0.03 HDF-8 1 23.6 5.15 2.09 221.2 224.31 223.82 0.05 0.03 0 0.03 0 0 -0.01 0 0 -0.02 0 0 0 0

HDF-8 1 23.3 HDF-8 1 23.3 Culvert

HDF-8 1 23 5.15 2.1 220.91 222.17 221.63 1.33 0 0 1.33 HDF-8 1 23 5.15 2.09 220.91 222.17 221.63 1.33 0 0 1.33 0 0 -0.01 0 0 0 0 0 0 0

HDF-8 1 22 5.15 2.1 220.99 222.19 221.64 0.1 0.05 0.03 0.06 HDF-8 1 22 5.15 2.09 220.99 222.19 221.64 0.1 0.05 0.03 0.06 0 0 -0.01 0 0 0 0 0 0 0

Clarkway Trib A Reach1 1597 24.21 30.2 241.79 243.7 243.74 0.54 0.16 0.12 0.24 Clarkway Trib A Reach1 1597 26.12 26.87 241.79 243.72 243.72 0.57 0.17 0.13 0.25 0 1.91 -3.33 0 0.02 -0.02 0.03 0.01 0.01 0.01

Clarkway Trib A Reach1 1594 Clarkway Trib A Reach1 1594 Culvert

Clarkway Trib A Reach1 1591 24.21 30.2 241.48 243.19 243.19 0.82 0.26 0.28 0.37 Clarkway Trib A Reach1 1591 26.12 26.87 241.48 243.19 243.19 0.88 0.28 0.3 0.39 0 1.91 -3.33 0 0 0 0.06 0.02 0.02 0.02

Clarkway Trib A Reach1 1583 24.21 30.2 241.24 242.66 242.73 1.75 0.43 0.52 0.86 Clarkway Trib A Reach1 1583 26.12 26.87 241.24 242.68 242.69 1.83 0.46 0.54 0.89 0 1.91 -3.33 0 0.02 -0.04 0.08 0.03 0.02 0.03

Clarkway Trib A Reach1 1561.698 24.21 30.2 241.38 242.12 242.17 2.89 0.73 0.85 0.93 Clarkway Trib A Reach1 1561.698 26.12 26.87 241.38 242.14 242.14 2.92 0.76 0.86 0.94 0 1.91 -3.33 0 0.02 -0.03 0.03 0.03 0.01 0.01

Clarkway Trib A Reach1 1561.551 24.21 30.2 240.81 241.58 241.65 0.73 0.31 0.31 0.33 Clarkway Trib A Reach1 1561.551 26.12 26.87 240.81 241.6 241.61 0.75 0.31 0.32 0.34 0 1.91 -3.33 0 0.02 -0.04 0.02 0 0.01 0.01

Clarkway Trib A Reach1 1561.404 24.21 30.2 239.94 241.08 241.15 1.96 0.45 0.33 0.6 Clarkway Trib A Reach1 1561.404 26.12 26.87 239.94 241.1 241.11 1.99 0.47 0.35 0.61 0 1.91 -3.33 0 0.02 -0.04 0.03 0.02 0.02 0.01

Clarkway Trib A Reach1 1561.256 24.21 30.2 239.1 240.25 240.35 1.99 0.43 0.66 0.75 Clarkway Trib A Reach1 1561.256 26.12 26.87 239.1 240.28 240.29 2 0.44 0.67 0.75 0 1.91 -3.33 0 0.03 -0.06 0.01 0.01 0.01 0

Clarkway Trib A Reach1 1561.12 24.21 30.2 238.71 239.71 239.8 1.35 0.3 0.46 0.89 Clarkway Trib A Reach1 1561.12 26.12 26.87 238.71 239.74 239.75 1.41 0.31 0.47 0.92 0 1.91 -3.33 0 0.03 -0.05 0.06 0.01 0.01 0.03

Clarkway Trib A Reach1 1560.977 24.21 30.2 238.53 239.17 239.24 1.43 0.54 0.49 0.68 Clarkway Trib A Reach1 1560.977 26.12 26.87 238.53 239.22 239.21 1.41 0.53 0.47 0.66 0 1.91 -3.33 0 0.05 -0.03 -0.02 -0.01 -0.02 -0.02

Clarkway Trib A Reach1 1560.88 24.21 30.2 237.95 238.73 238.79 1.38 0.4 0.37 0.55 Clarkway Trib A Reach1 1560.88 29.74 28.31 237.95 238.79 238.77 1.49 0.43 0.42 0.59 0 5.53 -1.89 0 0.06 -0.02 0.11 0.03 0.05 0.04

Clarkway Trib A Reach1 1560.685 24.21 30.2 236.78 237.31 237.36 1.72 0.32 0.13 1.25 Clarkway Trib A Reach1 1560.685 29.74 28.31 236.78 237.36 237.35 1.8 0.35 0.19 1.21 0 5.53 -1.89 0 0.05 -0.01 0.08 0.03 0.06 -0.04

Clarkway Trib A Reach1 1560.6 24.21 30.2 236.23 237.01 237.12 0.88 0.33 0.27 0.45 Clarkway Trib A Reach1 1560.6 29.74 28.31 236.23 237.11 237.09 0.94 0.35 0.28 0.47 0 5.53 -1.89 0 0.1 -0.03 0.06 0.02 0.01 0.02

Clarkway Trib A Reach1 1560.57 24.21 30.2 235.97 236.71 236.81 2.22 0.62 0.73 1.26 Clarkway Trib A Reach1 1560.57 29.74 28.31 235.97 236.8 236.78 2.33 0.65 0.78 1.29 0 5.53 -1.89 0 0.09 -0.03 0.11 0.03 0.05 0.03

Clarkway Trib A Reach1 1560.5 24.21 30.2 235.24 236.12 236.21 1.68 0.51 0.66 0.97 Clarkway Trib A Reach1 1560.5 29.74 28.31 235.24 236.21 236.19 1.83 0.56 0.72 1.05 0 5.53 -1.89 0 0.09 -0.02 0.15 0.05 0.06 0.08

Clarkway Trib A Reach1 1519.898 24.21 30.2 234.49 235.29 235.42 1.97 0.64 0.62 1.05 Clarkway Trib A Reach1 1519.898 29.74 28.31 234.49 235.38 235.37 2.07 0.67 0.66 1.09 0 5.53 -1.89 0 0.09 -0.05 0.1 0.03 0.04 0.04

Clarkway Trib A Reach1 1430.348 24.21 30.2 234 234.92 234.86 1.56 0.5 0.34 0.76 Clarkway Trib A Reach1 1430.348 29.74 28.31 234 234.97 234.92 1.77 0.57 0.39 0.86 0 5.53 -1.89 0 0.05 0.06 0.21 0.07 0.05 0.1
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Clarkway Trib A Reach1-DS-0 1651 52.86 37.88 233.59 234.52 234.33 1.54 0.65 0.61 0.75 Clarkway Trib A Reach1-DS-0 1651 56.84 50.35 233.59 234.57 234.49 1.57 0.66 0.62 0.77 0 3.98 12.47 0 0.05 0.16 0.03 0.01 0.01 0.02

Clarkway Trib A Reach1-DS-0 1580 52.86 37.88 232.98 234.14 233.96 2.3 0.51 0.9 1.24 Clarkway Trib A Reach1-DS-0 1580 56.84 50.35 232.98 234.19 234.11 2.36 0.53 0.92 1.26 0 3.98 12.47 0 0.05 0.15 0.06 0.02 0.02 0.02

Clarkway Trib A Reach1-DS-0 1573 52.86 37.88 232.49 233.46 233.3 3.42 0.82 1.31 1.96 Clarkway Trib A Reach1-DS-0 1573 56.84 50.35 232.49 233.5 233.44 3.51 0.85 1.34 2 0 3.98 12.47 0 0.04 0.14 0.09 0.03 0.03 0.04

Clarkway Trib A Reach1-DS-0 1534 52.86 37.88 230.44 232.37 232.12 1.19 0.3 0.33 0.53 Clarkway Trib A Reach1-DS-0 1534 56.84 50.35 230.44 232.63 232.53 1 0.28 0.28 0.44 0 3.98 12.47 0 0.26 0.41 -0.19 -0.02 -0.05 -0.09

Clarkway Trib A Reach1-DS-0 1528 52.86 37.88 229.7 232.19 231.97 2.29 0.47 0.77 1.29 Clarkway Trib A Reach1-DS-0 1528 56.84 50.35 229.7 232.51 232.42 1.9 0.42 0.64 1.02 0 3.98 12.47 0 0.32 0.45 -0.39 -0.05 -0.13 -0.27

Clarkway Trib A Reach1-DS-0 1516.384 54.06 37.88 230.28 232.06 231.85 2.5 0.72 0.87 1.08 Clarkway Trib A Reach1-DS-0 1516.384 66.56 60.09 230.28 232.48 232.38 0.96 0.66 1.06 0.93 0 12.5 22.21 0 0.42 0.53 -1.54 -0.06 0.19 -0.15

Clarkway Trib A Reach1-DS-0 1516.312 54.06 37.88 230.52 231.76 231.59 2.77 0.96 0.7 1.36 Clarkway Trib A Reach1-DS-0 1516.312 66.56 60.09 230.49 232.35 232.25 1.63 0.53 0.44 0.96 0 12.5 22.21 -0.03 0.59 0.66 -1.14 -0.43 -0.26 -0.4

Clarkway Trib A Reach1-DS-0 1516.276 54.06 37.88 230.46 231.48 231.29 2.54 0.98 0.64 1.32 Clarkway Trib A Reach1-DS-0 1516.276 66.56 60.09 230.2 231.68 231.61 4.75 1.87 1.67 2.27 0 12.5 22.21 -0.26 0.2 0.32 2.21 0.89 1.03 0.95

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Clarkway Trib A Reach1-DS-0 1516.245 Culvert

Clarkway Trib A Reach1-DS-0 1516.214 54.06 37.88 229.35 231.05 230.83 2.09 0.58 0.55 0.94 Clarkway Trib A Reach1-DS-0 1516.214 66.56 60.09 229.48 231.13 231.06 3.47 1.39 1.24 2.33 0 12.5 22.21 0.13 0.08 0.23 1.38 0.81 0.69 1.39

Clarkway Trib A Reach1-DS-0 1516.156 54.06 37.88 229.11 230.88 230.65 1.3 0.81 0.71 0.82 Clarkway Trib A Reach1-DS-0 1516.156 66.56 60.09 229.11 230.85 230.78 2.9 0.79 0.68 1.05 0 12.5 22.21 0 -0.03 0.13 1.6 -0.02 -0.03 0.23

Clarkway Trib A Reach1-DS-0 1516.103 54.06 37.88 228.87 230.66 230.44 1.86 0.63 0.5 0.75 Clarkway Trib A Reach1-DS-0 1516.103 66.56 60.09 228.87 230.7 230.62 2.2 0.75 0.6 0.89 0 12.5 22.21 0 0.04 0.18 0.34 0.12 0.1 0.14

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Clarkway Trib A Reach1-DS-0 1516.043 66.56 60.09 228.72 230.56 230.48 1.79 0.39 0.57 0.91 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Clarkway Trib A Reach1-DS-0 1515.984 54.06 37.88 228.6 230.25 230.04 2.51 0.72 0.8 0.96 Clarkway Trib A Reach1-DS-0 1515.984 66.56 60.09 228.6 230.34 230.26 2.81 0.79 0.91 1.07 0 12.5 22.21 0 0.09 0.22 0.3 0.07 0.11 0.11

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Clarkway Trib A Reach1-DS-0 1515.899 66.56 60.09 228.23 229.9 229.83 2.41 0.37 0.8 1.32 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Clarkway Trib A Reach1-DS-0 1515.784 54.06 37.88 227.73 229.41 229.19 1.06 0.61 0.83 0.83 Clarkway Trib A Reach1-DS-0 1515.784 66.56 60.09 227.73 229.56 229.49 1.12 0.66 0.88 0.88 0 12.5 22.21 0 0.15 0.3 0.06 0.05 0.05 0.05

Clarkway Trib A Reach1-DS-0 1515.584 54.06 37.88 226.41 228.67 228.48 0.98 0.69 0.37 0.79 Clarkway Trib A Reach1-DS-0 1515.584 66.56 60.09 226.41 228.8 228.74 1.06 0.77 0.43 0.86 0 12.5 22.21 0 0.13 0.26 0.08 0.08 0.06 0.07

Clarkway Trib A Reach1-DS-0 1515.386 54.06 37.88 226.38 227.25 227.06 3.45 1.15 1.41 1.47 Clarkway Trib A Reach1-DS-0 1515.386 66.56 60.09 226.38 227.38 227.31 3.58 1.21 1.47 1.52 0 12.5 22.21 0 0.13 0.25 0.13 0.06 0.06 0.05

Clarkway Trib A Reach1-DS-0 1515.185 54.06 37.88 224.64 226.66 226.44 1.5 0.47 0.42 0.68 Clarkway Trib A Reach1-DS-0 1515.185 66.56 60.09 224.64 226.82 226.74 1.58 0.51 0.45 0.71 0 12.5 22.21 0 0.16 0.3 0.08 0.04 0.03 0.03

Clarkway Trib A Reach1-DS-0 1515.084 54.06 37.88 224.37 226.52 226.32 1.52 0.38 0.43 0.55 Clarkway Trib A Reach1-DS-0 1515.084 66.56 60.09 224.37 226.68 226.61 1.64 0.4 0.47 0.58 0 12.5 22.21 0 0.16 0.29 0.12 0.02 0.04 0.03

Clarkway Trib A Reach1-DS-0 1514.985 54.06 37.88 224.01 226.07 225.74 3.12 0.72 0.96 1.21 Clarkway Trib A Reach1-DS-0 1514.985 66.56 60.09 224.01 226.28 226.03 3.03 0.75 0.96 1.15 0 12.5 22.21 0 0.21 0.29 -0.09 0.03 0 -0.06

Clarkway Trib A Reach1-DS-0 1514.912 65.98 39.34 224.1 225.52 225.29 3.24 1.02 0.98 1.46 Clarkway Trib A Reach1-DS-0 1514.912 85.95 54.35 224.1 225.67 225.43 3.63 1.17 1.11 1.63 0 19.97 15.01 0 0.15 0.14 0.39 0.15 0.13 0.17

Clarkway Trib A Reach1-DS-0 1514.788 65.98 39.34 223.95 224.87 224.5 0.9 0.87 1 0.96 Clarkway Trib A Reach1-DS-0 1514.788 85.95 54.35 223.95 225.16 224.7 0.94 0.89 1 0.97 0 19.97 15.01 0 0.29 0.2 0.04 0.02 0 0.01

Clarkway Trib A Reach1-DS-0 1514.658 65.98 39.34 222.72 224.68 224.1 1.31 0.41 0.45 0.48 Clarkway Trib A Reach1-DS-0 1514.658 85.95 54.35 222.72 225.02 224.45 1.32 0.43 0.46 0.49 0 19.97 15.01 0 0.34 0.35 0.01 0.02 0.01 0.01

Clarkway Trib A Reach1-DS-0 1514.585 65.98 39.34 221.73 224.64 224.03 1.28 0.42 0.42 0.47 Clarkway Trib A Reach1-DS-0 1514.585 85.95 54.35 221.73 224.97 224.4 1.37 0.45 0.46 0.51 0 19.97 15.01 0 0.33 0.37 0.09 0.03 0.04 0.04

Clarkway Trib A Reach1-DS-0 1514.506 65.98 39.34 221.43 223.87 223.49 3.54 0.17 0.52 2.92 Clarkway Trib A Reach1-DS-0 1514.506 85.95 54.35 221.43 224.17 223.72 3.72 0.41 0.67 2.66 0 19.97 15.01 0 0.3 0.23 0.18 0.24 0.15 -0.26

Clarkway Trib A Reach1-DS-0 1514.414 65.98 39.34 220.83 223.81 223.32 1.28 0.63 0.81 0.92 Clarkway Trib A Reach1-DS-0 1514.414 85.95 54.35 220.83 223.96 223.61 1.52 0.77 0.94 1.07 0 19.97 15.01 0 0.15 0.29 0.24 0.14 0.13 0.15

Clarkway Trib A Reach1-DS-0 1514.353 65.98 39.34 220.8 223.76 223.27 0.65 0.51 0.36 0.49 Clarkway Trib A Reach1-DS-0 1514.353 85.95 54.35 220.8 223.9 223.57 0.77 0.61 0.44 0.58 0 19.97 15.01 0 0.14 0.3 0.12 0.1 0.08 0.09

Clarkway Trib A Reach1-DS-0 1514.345 65.98 39.34 220.68 223.76 223.27 0.58 0.41 0.29 0.38 Clarkway Trib A Reach1-DS-0 1514.345 85.95 54.35 220.68 223.89 223.56 0.68 0.49 0.36 0.45 0 19.97 15.01 0 0.13 0.29 0.1 0.08 0.07 0.07

Clarkway Trib A Reach1-DS-0 1514.331 Clarkway Trib A Reach1-DS-0 1514.331 Culvert

Clarkway Trib A Reach1-DS-0 1514.312 65.98 39.34 220.59 223 222.54 4.59 1.63 1.43 2.75 Clarkway Trib A Reach1-DS-0 1514.312 85.95 54.35 220.59 223.1 222.81 5.02 1.3 1.6 2.38 0 19.97 15.01 0 0.1 0.27 0.43 -0.33 0.17 -0.37

Clarkway Trib A Reach1-DS-0 1514.306 65.98 39.34 220.5 222.53 222.1 1.03 0.63 0.67 0.69 Clarkway Trib A Reach1-DS-0 1514.306 85.95 54.35 220.5 222.62 222.22 1.21 0.74 0.81 0.82 0 19.97 15.01 0 0.09 0.12 0.18 0.11 0.14 0.13

Clarkway Trib A Reach1-DS-0 1514.247 65.98 39.34 220.38 222.44 221.95 0.71 0.45 0.54 0.54 Clarkway Trib A Reach1-DS-0 1514.247 85.95 54.35 220.38 222.49 222.01 0.89 0.57 0.68 0.69 0 19.97 15.01 0 0.05 0.06 0.18 0.12 0.14 0.15

Reach 2 Reach 2 1105 24.36 11.9 237.49 239.66 238.77 0.86 0.38 0.32 0.47 Reach 2 Reach 2 1105 24.36 11.9 237.49 239.66 238.77 0.86 0.38 0.32 0.47 0 0 0 0 0 0 0 0 0 0

Reach 2 Reach 2 1068 24.36 11.9 237.41 239.64 238.41 0.94 0.21 0.26 0.39 Reach 2 Reach 2 1068 24.36 11.9 237.41 239.64 238.41 0.94 0.21 0.26 0.39 0 0 0 0 0 0 0 0 0 0

Reach 2 Reach 2 1054 24.36 11.9 236.65 239.64 238.45 0.81 0.16 0.19 0.31 Reach 2 Reach 2 1054 24.36 11.9 236.65 239.64 238.45 0.81 0.16 0.19 0.31 0 0 0 0 0 0 0 0 0 0

Reach 2 Reach 2 1027 Reach 2 Reach 2 1027 Culvert

Reach 2 Reach 2 1018 24.36 11.9 236.6 238.83 237.62 2.73 0 0 2.73 Reach 2 Reach 2 1018 24.36 11.9 236.6 238.83 237.62 2.73 0 0 2.73 0 0 0 0 0 0 0 0 0 0

Reach 2 Reach 2 1008 24.36 11.9 235.58 238.86 237.42 1.98 0 0 1.98 Reach 2 Reach 2 1008 24.36 11.9 235.58 238.86 237.42 1.98 0 0 1.98 0 0 0 0 0 0 0 0 0 0

Reach 2 Reach 2 1005 24.36 11.9 235.57 238.85 237.43 1.98 0 0 1.98 Reach 2 Reach 2 1005 24.36 11.9 235.57 238.85 237.43 1.98 0 0 1.98 0 0 0 0 0 0 0 0 0 0

Reach 2 Reach 2 999 24.36 11.9 235.55 238.59 237.21 2.71 0 0 2.71 Reach 2 Reach 2 999 24.36 11.9 235.55 238.59 237.21 2.71 0 0 2.71 0 0 0 0 0 0 0 0 0 0

Reach 2 Reach 2 951 Reach 2 Reach 2 951 Culvert

Reach 2 Reach 2 666 24.36 11.9 234.65 236.59 235.87 4.3 0 0 4.3 Reach 2 Reach 2 666 24.36 11.9 234.65 236.59 235.87 4.3 0 0 4.3 0 0 0 0 0 0 0 0 0 0

Reach 2 Reach 2 661 25.34 11.9 234.62 236.32 235.85 1.08 0.33 0.28 0.78 Reach 2 Reach 2 661 25.34 11.9 234.62 236.32 235.85 1.08 0.33 0.28 0.78 0 0 0 0 0 0 0 0 0 0

Reach 2 Reach 2 656 25.34 11.9 234.66 236.31 235.84 1.08 0.32 0.3 0.78 Reach 2 Reach 2 656 25.34 11.9 234.66 236.31 235.84 1.08 0.32 0.3 0.78 0 0 0 0 0 0 0 0 0 0

Reach 2 Reach 2 604 25.34 11.9 234.65 236.24 235.78 1.28 0.44 0.32 0.94 Reach 2 Reach 2 604 25.34 11.9 234.65 236.24 235.78 1.28 0.44 0.32 0.94 0 0 0 0 0 0 0 0 0 0

Reach 2 Reach 2 498 25.34 11.9 234.51 236.07 235.61 1.35 0.48 0.33 0.92 Reach 2 Reach 2 498 25.34 11.9 234.51 236.07 235.61 1.35 0.48 0.33 0.92 0 0 0 0 0 0 0 0 0 0

Reach 2 Reach 2 388 25.34 11.9 234.38 235.88 235.43 1.52 0.49 0.52 0.9 Reach 2 Reach 2 388 25.34 11.9 234.38 235.88 235.43 1.52 0.49 0.52 0.9 0 0 0 0 0 0 0 0 0 0

Reach 2 Reach 2 307 25.34 11.9 234.11 235.73 235.3 1.52 0.52 0.35 0.93 Reach 2 Reach 2 307 25.34 11.9 234.11 235.73 235.3 1.52 0.52 0.35 0.93 0 0 0 0 0 0 0 0 0 0

Reach 2 Reach 2 213 25.34 11.9 233.98 235.51 235.14 1.69 0.56 0.43 1.07 Reach 2 Reach 2 213 25.34 11.9 233.98 235.51 235.14 1.69 0.56 0.43 1.07 0 0 0 0 0 0 0 0 0 0

Reach 2 Reach 2 172 25.34 11.9 234.11 235.31 234.95 1.86 0.56 0.41 1.55 Reach 2 Reach 2 172 25.34 11.9 234.11 235.31 234.95 1.86 0.56 0.41 1.55 0 0 0 0 0 0 0 0 0 0

Reach 2 Reach 2 117 25.34 11.9 233.8 235.19 234.85 1.46 0.44 0.24 1.11 Reach 2 Reach 2 117 25.34 11.9 233.8 235.19 234.86 1.46 0.44 0.24 1.11 0 0 0 0 0 0.01 0 0 0 0

Reach 2 Reach 2 85 25.34 11.9 233.83 235.06 234.76 1.66 0.55 0.44 1.4 Reach 2 Reach 2 85 25.34 11.9 233.83 235.06 234.76 1.66 0.55 0.44 1.4 0 0 0 0 0 0 0 0 0 0

Reach 2 Reach 2 63 25.34 11.9 233.87 234.73 234.49 2.49 0.71 0.42 2.14 Reach 2 Reach 2 63 25.34 11.9 233.87 234.73 234.49 2.49 0.71 0.42 2.14 0 0 0 0 0 0 0 0 0 0

Reach 2 Reach 2 45 25.34 11.9 233.72 234.53 234.35 1.51 0.56 0.36 0.64 Reach 2 Reach 2 45 25.34 11.9 233.72 234.59 234.53 1.36 0.51 0.32 0.58 0 0 0 0 0.06 0.18 -0.15 -0.05 -0.04 -0.06

Gore Road Trib Reach2 1450.572 10.74 4.17 237.54 238.48 238.25 2.22 0.14 0.14 2.21 Gore Road Trib Reach2 1450.572 10.74 4.17 237.54 238.48 238.25 2.22 0.14 0.14 2.21 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach2 1450.428 10.74 4.17 235.83 236.82 236.46 2.02 0.34 0.41 1.13 Gore Road Trib Reach2 1450.428 10.74 4.17 235.83 236.82 236.46 2.02 0.34 0.41 1.13 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach2 1450.284 10.74 4.17 234.78 235.41 235.2 1.21 0.51 0.42 0.64 Gore Road Trib Reach2 1450.284 10.74 4.17 234.78 235.41 235.2 1.21 0.51 0.42 0.64 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach2 1450.168 10.74 4.17 233.73 234.36 234.16 2.02 0.47 0.49 0.88 Gore Road Trib Reach2 1450.168 10.74 4.17 233.73 234.36 234.16 2.02 0.47 0.49 0.88 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach2 1450 10.74 4.17 233.28 234.14 233.81 0.38 0.16 0.13 0.16 Gore Road Trib Reach2 1450 10.74 4.17 233.28 234.14 233.81 0.38 0.16 0.13 0.16 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach1 1416.798 31.51 12.23 232.98 233.91 233.56 0.96 0.71 0.97 0.89 Gore Road Trib Reach1 1416.798 31.51 12.23 232.98 233.91 233.56 0.96 0.71 0.97 0.89 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach1 1416.721 31.51 12.23 232.59 233.49 233.12 0.74 0.14 0.3 0.73 Gore Road Trib Reach1 1416.721 31.51 12.23 232.59 233.49 233.12 0.74 0.14 0.3 0.73 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach1 1416.598 31.51 12.23 231.99 232.88 232.58 1.93 0.67 0.65 0.72 Gore Road Trib Reach1 1416.598 31.51 12.23 231.99 232.88 232.58 1.93 0.67 0.65 0.72 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach1 1416.398 31.51 12.23 230.73 231.81 231.42 0.9 0.61 0.88 0.82 Gore Road Trib Reach1 1416.398 31.51 12.23 230.73 231.81 231.42 0.9 0.61 0.88 0.82 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach1 1416.261 31.51 12.23 229.56 230.78 230.54 2.47 0.74 0.43 0.96 Gore Road Trib Reach1 1416.261 31.51 12.23 229.56 230.78 230.54 2.47 0.74 0.43 0.96 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach1 1416.193 31.51 12.23 229.05 230.3 229.94 1.09 0.47 0.76 0.7 Gore Road Trib Reach1 1416.193 31.51 12.23 229.05 230.3 229.94 1.09 0.47 0.76 0.7 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach1-DS-0 1416.041 40.85 15.08 228.39 229.49 229.16 1.69 0.42 0.54 1.03 Gore Road Trib Reach1-DS-0 1416.041 40.85 15.08 228.39 229.49 229.16 1.69 0.42 0.54 1.03 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach1-DS-0 1415.982 40.85 15.08 228.33 229.02 228.79 1.48 1.09 1.47 1.37 Gore Road Trib Reach1-DS-0 1415.982 40.85 15.08 228.33 229.02 228.79 1.48 1.09 1.47 1.37 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach1-DS-0 1415.904 40.85 15.08 227.4 228.58 228.2 1.44 0.89 0.89 0.97 Gore Road Trib Reach1-DS-0 1415.904 40.85 15.08 227.4 228.58 228.2 1.44 0.89 0.89 0.97 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach1-DS-0 1415.793 40.85 15.08 226.47 228.11 227.7 2.23 0.74 0.52 0.97 Gore Road Trib Reach1-DS-0 1415.793 40.85 15.08 226.47 228.11 227.7 2.23 0.74 0.52 0.97 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach1-DS-0 1415.72 40.85 15.08 226.47 227.79 227.41 2.07 0.57 0.67 0.77 Gore Road Trib Reach1-DS-0 1415.72 40.85 15.08 226.47 227.79 227.41 2.07 0.57 0.67 0.77 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach1-DS-0 1415.59 40.85 15.08 225.93 227.27 226.9 0.88 0.62 0.5 0.62 Gore Road Trib Reach1-DS-0 1415.59 40.85 15.08 225.93 227.27 226.9 0.88 0.62 0.5 0.62 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach1-DS-0 1415.515 40.85 15.08 225.78 226.71 226.43 2.3 0.77 0.52 1.05 Gore Road Trib Reach1-DS-0 1415.515 40.85 15.08 225.78 226.71 226.43 2.3 0.77 0.52 1.05 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach1-DS-0 1415.353 40.85 15.08 225.06 226.08 225.73 0.58 0.64 0.37 0.57 Gore Road Trib Reach1-DS-0 1415.353 40.85 15.08 225.06 226.08 225.73 0.58 0.64 0.37 0.57 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach1-DS-0 1415.201 40.85 15.08 224.34 225.48 225.12 2.02 0.77 0.63 0.79 Gore Road Trib Reach1-DS-0 1415.201 40.85 15.08 224.34 225.48 225.12 2.02 0.77 0.63 0.79 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach1-DS-0 1415.055 40.85 15.08 223.77 224.66 224.36 0.93 0.61 0.85 0.75 Gore Road Trib Reach1-DS-0 1415.055 40.85 15.08 223.77 224.66 224.36 0.93 0.61 0.85 0.75 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach1-DS-0 1414.792 40.85 15.08 222.48 223.55 223.24 0.93 0.76 0.71 0.76 Gore Road Trib Reach1-DS-0 1414.792 40.85 15.08 222.48 223.55 223.24 0.93 0.76 0.71 0.76 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach1-DS-0 1414.601 40.85 15.08 221.55 222.9 222.37 1.57 0.51 0.45 0.8 Gore Road Trib Reach1-DS-0 1414.601 40.85 15.08 221.55 222.9 222.37 1.57 0.51 0.45 0.8 0 0 0 0 0 0 0 0 0 0

(Proposed Culvert @ George Bolton Pkwy) (Proposed Culvert @ George Bolton Pkwy) 

(Existing Culvert @ Healey Rd)   (Existing Culvert @ Healey Rd)   (Existing Culvert @ Healey Rd)   

(Existing Culvert @ Coleraine Rd) (Existing Culvert @ Coleraine Rd) (Existing Culvert @ Coleraine Rd)

(Existing Culvert @ Coleraine Rd) (Existing Culvert @ Coleraine Rd) (Existing Culvert @ Coleraine Rd)



Min Ch El Vel Chnl
* Vel Left* Vel Right* Vel Total* Min Ch El Vel Chnl

* Vel Left* Vel Right* Vel Total* Min Ch El Vel Chnl
* Vel Left* Vel Right* Vel Total*

Regional 100Year (m) Regional 100Year (m/s) (m/s) (m/s) (m/s) Regional 100Year (m) Regional 100Year (m/s) (m/s) (m/s) (m/s) Regional 100Year (m) Regional 100Year (m/s) (m/s) (m/s) (m/s)
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River
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R
e
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River

Gore Road Trib Reach1-DS-0 1414.401 40.85 15.08 220.38 222.59 221.9 1.47 0.33 0.36 0.66 Gore Road Trib Reach1-DS-0 1414.401 40.85 15.08 220.38 222.59 221.9 1.47 0.33 0.36 0.66 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach1-DS-0 1414.292 40.85 15.08 220.38 222.58 221.9 0.69 0.24 0.19 0.27 Gore Road Trib Reach1-DS-0 1414.292 40.85 15.08 220.38 222.58 221.9 0.69 0.24 0.19 0.27 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach1-DS-0 1414.284 40.85 15.08 220.38 222.58 221.84 0.67 0.24 0.2 0.27 Gore Road Trib Reach1-DS-0 1414.284 40.85 15.08 220.38 222.58 221.84 0.67 0.24 0.2 0.27 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach1-DS-0 1414.268 Gore Road Trib Reach1-DS-0 1414.268 Culvert

Gore Road Trib Reach1-DS-0 1414.253 39.9 15.53 220.41 221.65 221.2 3.21 1.1 1.01 2.42 Gore Road Trib Reach1-DS-0 1414.253 39.9 15.53 220.41 221.65 221.2 3.21 1.1 1.01 2.42 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach1-DS-0 1414.247 39.9 15.53 220.32 221.55 221.19 0.62 0.48 0.53 0.53 Gore Road Trib Reach1-DS-0 1414.247 39.9 15.53 220.32 221.55 221.19 0.62 0.48 0.53 0.53 0 0 0 0 0 0 0 0 0 0

Gore Road Trib Reach1-DS-0 1414.191 39.9 15.53 219.93 221.31 220.93 2.43 0.71 0.71 0.9 Gore Road Trib Reach1-DS-0 1414.191 39.9 15.53 219.93 221.31 220.93 2.43 0.71 0.71 0.9 0 0 0 0 0 0 0 0 0 0

Note:

* Velocity corresponding to the regulatory (i.e., Regional Flow).

** Existing Condition Peakflows for HDF-3 and HDF-8 has been estimated based on the Sce revised VO Model (Appendix A)

     Existing Condition Peakflows for Clarkway Trib A, Reach 2, and Gore Road Trib has been adopted from the Peakflows defined in the TRCA Approved HEC-RAS Model

    Proposed Condition Condition Peakflows for Clarkway Trib A, HDF-3, and HDF-8 has been estimated based on the SCE Revised Proposed condition VO Model (See Appendix A)

(Existing Culvert @ Mayfield Rd) (Existing Culvert @ Mayfield Rd) (Existing Culvert @ Mayfield Rd)



 

 

 

APPENDIX B-5 

 

HDF-3 HEC-RAS MODEL RESULTS FOR  

CUT AND FILL ANALYSIS 

 

 Required Volume Calculated based on: 

Existing Channel Geometry + Existing Condition Flows 

 

 Provided Volume Calculated based on: 

Proposed Channel Geometry + Existing Condition Flows  

 

 







  

HEC-RAS  Plan: SCE Proposed July 2024 Volume Calc  Locations: User Defined 
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Vel Left Vel Right Vel Total Volume

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  (m/s) (m/s) (m/s) (1000 m3)
HDF-3 1 1002    2-year 0.27 242.73 242.97 242.90 242.99 0.004007 0.64 0.43 3.41 0.49 0.07 0.62 3.35
HDF-3 1 1002    5-year 0.47 242.73 243.05 242.96 243.07 0.003476 0.70 0.84 10.41 0.48 0.05 0.15 0.56 5.01
HDF-3 1 1002    10-year 0.98 242.73 243.13 243.09 243.16 0.002940 0.81 2.14 17.10 0.46 0.18 0.25 0.46 9.30
HDF-3 1 1002    25-year 1.24 242.73 243.16 243.12 243.19 0.003083 0.87 2.56 17.27 0.48 0.23 0.29 0.48 12.53
HDF-3 1 1002    50-year 1.43 242.73 243.18 243.13 243.20 0.003174 0.91 2.84 17.38 0.49 0.26 0.32 0.50 13.58
HDF-3 1 1002    100-year 1.63 242.73 243.19 243.14 243.22 0.003231 0.95 3.13 17.49 0.50 0.28 0.34 0.52 14.49
HDF-3 1 1002    Regional 4.16 242.73 243.34 243.25 243.39 0.003760 1.29 5.84 18.54 0.57 0.50 0.54 0.71 24.37

HDF-3 1 1001    2-year 0.27 242.68 242.92 242.84 242.94 0.003919 0.63 0.43 2.50 0.49 0.63 3.35
HDF-3 1 1001    5-year 0.47 242.68 242.99 242.90 243.02 0.004044 0.75 0.65 6.05 0.51 0.05 0.05 0.73 5.00
HDF-3 1 1001    10-year 0.98 242.68 243.08 243.05 243.11 0.004072 0.94 1.79 18.74 0.54 0.18 0.20 0.55 9.28
HDF-3 1 1001    25-year 1.24 242.68 243.10 243.08 243.14 0.003986 0.98 2.29 19.00 0.55 0.23 0.25 0.54 12.50
HDF-3 1 1001    50-year 1.43 242.68 243.12 243.09 243.16 0.003980 1.01 2.61 19.17 0.55 0.26 0.28 0.55 13.54
HDF-3 1 1001    100-year 1.63 242.68 243.14 243.11 243.17 0.003681 1.01 3.01 19.38 0.53 0.29 0.30 0.54 14.45
HDF-3 1 1001    Regional 4.16 242.68 243.29 243.21 243.34 0.003691 1.28 6.12 20.94 0.57 0.49 0.49 0.68 24.29

HDF-3 1 1000    2-year 0.27 242.51 242.78 242.67 242.80 0.002572 0.54 0.50 2.65 0.40 0.54 3.33
HDF-3 1 1000    5-year 0.47 242.51 242.86 242.73 242.88 0.002534 0.65 0.88 11.08 0.42 0.08 0.08 0.53 4.97
HDF-3 1 1000    10-year 0.98 242.51 242.92 242.87 242.95 0.003149 0.85 2.01 18.41 0.48 0.19 0.20 0.49 9.19
HDF-3 1 1000    25-year 1.24 242.51 242.95 242.92 242.98 0.003189 0.90 2.50 18.58 0.49 0.23 0.24 0.50 12.39
HDF-3 1 1000    50-year 1.43 242.51 242.97 242.92 243.00 0.003102 0.92 2.86 18.70 0.49 0.26 0.27 0.50 13.42
HDF-3 1 1000    100-year 1.63 242.51 242.99 242.94 243.02 0.003061 0.95 3.20 18.82 0.49 0.28 0.29 0.51 14.31
HDF-3 1 1000    Regional 4.16 242.51 243.15 243.05 243.19 0.003067 1.21 6.37 19.87 0.52 0.47 0.48 0.65 24.02

HDF-3 1 999.4   2-year 0.27 242.32 242.49 242.49 242.55 0.016554 1.05 0.26 2.06 0.95 1.05 3.31
HDF-3 1 999.4   5-year 0.47 242.32 242.54 242.54 242.62 0.017077 1.25 0.38 2.40 1.00 1.25 4.94
HDF-3 1 999.4   10-year 0.98 242.32 242.70 242.70 242.75 0.006222 1.10 1.37 17.53 0.66 0.19 0.17 0.72 9.11
HDF-3 1 999.4   25-year 1.24 242.32 242.72 242.72 242.78 0.006093 1.15 1.84 18.72 0.67 0.26 0.23 0.67 12.28
HDF-3 1 999.4   50-year 1.43 242.32 242.74 242.74 242.79 0.006373 1.21 2.08 18.79 0.69 0.29 0.27 0.69 13.30
HDF-3 1 999.4   100-year 1.63 242.32 242.75 242.75 242.81 0.006578 1.26 2.32 18.87 0.70 0.33 0.30 0.70 14.18
HDF-3 1 999.4   Regional 4.16 242.32 242.86 242.86 242.95 0.008875 1.77 4.39 19.54 0.85 0.63 0.61 0.95 23.76

HDF-3 1 999     2-year 0.27 241.91 242.07 242.08 0.001717 0.36 1.07 13.27 0.31 0.13 0.10 0.25 3.28
HDF-3 1 999     5-year 0.47 241.91 242.11 242.12 0.001867 0.44 1.64 16.40 0.34 0.16 0.14 0.29 4.90
HDF-3 1 999     10-year 0.98 241.91 242.16 242.18 0.002421 0.61 2.70 21.00 0.41 0.22 0.20 0.36 9.03
HDF-3 1 999     25-year 1.24 241.91 242.19 242.20 0.002626 0.67 3.17 22.75 0.43 0.25 0.22 0.39 12.19
HDF-3 1 999     50-year 1.43 241.91 242.21 242.23 0.002293 0.67 3.76 24.79 0.41 0.25 0.22 0.38 13.19
HDF-3 1 999     100-year 1.63 241.91 242.23 242.24 0.002283 0.70 4.20 26.21 0.41 0.26 0.24 0.39 14.06
HDF-3 1 999     Regional 4.16 241.91 242.36 242.39 0.002598 0.96 8.54 37.43 0.47 0.36 0.34 0.49 23.51

HDF-3 1 998     2-year 0.27 241.84 241.88 241.88 241.90 0.029322 0.72 0.45 11.75 1.09 0.33 0.32 0.59 3.26
HDF-3 1 998     5-year 0.47 241.84 241.90 241.90 241.93 0.028652 0.89 0.67 12.94 1.13 0.40 0.38 0.71 4.86
HDF-3 1 998     10-year 0.98 241.84 241.95 241.95 241.99 0.013993 0.93 1.43 16.33 0.88 0.40 0.39 0.69 8.96
HDF-3 1 998     25-year 1.24 241.84 241.97 241.97 242.01 0.012856 0.98 1.75 17.64 0.86 0.42 0.40 0.71 12.10
HDF-3 1 998     50-year 1.43 241.84 241.97 241.97 242.02 0.018027 1.15 1.71 17.51 1.02 0.49 0.47 0.83 13.09
HDF-3 1 998     100-year 1.63 241.84 241.98 241.98 242.03 0.018736 1.23 1.86 18.06 1.05 0.52 0.50 0.88 13.95
HDF-3 1 998     Regional 4.16 241.84 242.08 242.08 242.17 0.014591 1.57 4.10 24.87 1.02 0.64 0.63 1.01 23.29

HDF-3 1 997     2-year 0.27 240.98 241.24 241.25 0.001425 0.44 0.76 5.50 0.31 0.14 0.11 0.35 3.22
HDF-3 1 997     5-year 0.47 240.98 241.30 241.31 0.001611 0.55 1.13 6.65 0.34 0.18 0.15 0.42 4.80
HDF-3 1 997     10-year 0.98 240.98 241.39 241.42 0.002142 0.78 1.84 8.55 0.41 0.27 0.23 0.53 8.85
HDF-3 1 997     25-year 1.24 240.98 241.43 241.46 0.002291 0.86 2.17 9.28 0.44 0.30 0.26 0.57 11.97
HDF-3 1 997     50-year 1.43 240.98 241.45 241.49 0.002402 0.91 2.40 9.75 0.45 0.32 0.28 0.60 12.96
HDF-3 1 997     100-year 1.63 240.98 241.48 241.51 0.002503 0.97 2.63 10.18 0.46 0.34 0.30 0.62 13.80
HDF-3 1 997     Regional 4.16 240.98 241.67 241.74 0.003581 1.47 4.90 13.85 0.59 0.53 0.49 0.85 22.99

HDF-3 1 996.5   2-year 0.27 240.96 241.13 241.09 241.14 0.004012 0.57 0.66 7.69 0.49 0.18 0.19 0.41 3.18
HDF-3 1 996.5   5-year 0.47 240.96 241.16 241.11 241.18 0.005064 0.74 0.95 9.22 0.57 0.25 0.25 0.50 4.75
HDF-3 1 996.5   10-year 0.98 240.96 241.24 241.19 241.27 0.004485 0.90 1.84 12.94 0.57 0.31 0.31 0.53 8.76
HDF-3 1 996.5   25-year 1.24 240.96 241.26 241.21 241.30 0.005057 1.01 2.12 13.91 0.61 0.35 0.35 0.58 11.87
HDF-3 1 996.5   50-year 1.43 240.96 241.28 241.23 241.32 0.005273 1.07 2.35 14.64 0.63 0.37 0.37 0.61 12.84
HDF-3 1 996.5   100-year 1.63 240.96 241.29 241.24 241.33 0.005532 1.13 2.57 15.32 0.65 0.40 0.39 0.63 13.67
HDF-3 1 996.5   Regional 4.16 240.96 241.43 241.38 241.50 0.006964 1.61 5.05 21.62 0.77 0.58 0.57 0.82 22.75

HDF-3 1 996     2-year 0.27 240.55 240.67 240.67 240.70 0.022931 0.80 0.34 5.36 1.02 0.80 3.16
HDF-3 1 996     5-year 0.47 240.55 240.71 240.71 240.74 0.014766 0.78 0.60 7.18 0.86 0.78 4.70
HDF-3 1 996     10-year 0.98 240.55 240.75 240.75 240.81 0.020194 1.07 0.92 8.93 1.04 0.05 0.07 1.07 8.69
HDF-3 1 996     25-year 1.24 240.55 240.77 240.77 240.84 0.016410 1.10 1.15 10.68 0.97 0.15 0.17 1.08 11.78
HDF-3 1 996     50-year 1.43 240.55 240.79 240.79 240.85 0.015396 1.14 1.31 11.70 0.96 0.19 0.20 1.09 12.74
HDF-3 1 996     100-year 1.63 240.55 240.80 240.80 240.87 0.014334 1.18 1.49 12.77 0.94 0.22 0.24 1.10 13.56
HDF-3 1 996     Regional 4.16 240.55 240.93 240.93 241.03 0.010668 1.49 3.68 22.01 0.89 0.42 0.43 1.13 22.51

HDF-3 1 995.2   2-year 0.27 240.21 240.33 240.33 0.000844 0.20 1.69 17.25 0.19 0.06 0.06 0.16 3.09
HDF-3 1 995.2   5-year 0.47 240.21 240.38 240.38 0.000703 0.23 2.78 22.55 0.18 0.07 0.06 0.17 4.60
HDF-3 1 995.2   10-year 0.98 240.21 240.49 240.49 0.000495 0.27 5.53 27.87 0.16 0.08 0.08 0.18 8.49
HDF-3 1 995.2   25-year 1.24 240.21 240.52 240.52 0.000543 0.31 6.38 29.23 0.17 0.09 0.09 0.19 11.55
HDF-3 1 995.2   50-year 1.43 240.21 240.53 240.54 0.000608 0.33 6.81 29.87 0.19 0.10 0.10 0.21 12.49
HDF-3 1 995.2   100-year 1.63 240.21 240.55 240.56 0.000637 0.35 7.39 30.72 0.19 0.10 0.11 0.22 13.29
HDF-3 1 995.2   Regional 4.16 240.21 240.73 240.74 0.000867 0.54 13.46 38.45 0.24 0.16 0.16 0.31 21.98

HDF-3 1 994.82  2-year 0.27 239.94 240.14 240.10 240.17 0.011196 0.82 0.33 2.24 0.69 0.82 3.03
HDF-3 1 994.82  5-year 0.47 239.94 240.20 240.16 240.25 0.011451 0.97 0.48 2.63 0.72 0.97 4.50
HDF-3 1 994.82  10-year 0.98 239.94 240.30 240.30 240.37 0.011212 1.21 1.20 16.75 0.76 0.13 0.13 0.82 8.28
HDF-3 1 994.82  25-year 1.24 239.94 240.34 240.34 240.40 0.009206 1.20 2.01 25.11 0.70 0.16 0.17 0.62 11.28
HDF-3 1 994.82  50-year 1.43 239.94 240.37 240.37 240.42 0.007692 1.16 2.70 27.98 0.65 0.19 0.18 0.53 12.19
HDF-3 1 994.82  100-year 1.63 239.94 240.38 240.38 240.43 0.007910 1.21 3.07 28.36 0.66 0.22 0.20 0.53 12.96
HDF-3 1 994.82  Regional 4.16 239.94 240.48 240.48 240.56 0.010979 1.69 6.00 28.98 0.82 0.43 0.41 0.69 21.37

HDF-3 1 993.82  2-year 0.27 239.69 239.96 239.86 239.98 0.002620 0.55 0.49 2.63 0.40 0.55 3.01
HDF-3 1 993.82  5-year 0.47 239.69 240.03 239.91 240.05 0.002604 0.66 0.89 11.72 0.42 0.08 0.08 0.53 4.47
HDF-3 1 993.82  10-year 0.98 239.69 240.12 240.06 240.14 0.002434 0.77 2.60 28.08 0.43 0.17 0.16 0.38 8.21
HDF-3 1 993.82  25-year 1.24 239.69 240.14 240.09 240.16 0.002341 0.79 3.31 28.23 0.42 0.20 0.19 0.37 11.19
HDF-3 1 993.82  50-year 1.43 239.69 240.16 240.11 240.18 0.002285 0.81 3.78 28.33 0.42 0.22 0.21 0.38 12.07
HDF-3 1 993.82  100-year 1.63 239.69 240.17 240.13 240.19 0.002238 0.82 4.24 28.42 0.42 0.24 0.23 0.38 12.83
HDF-3 1 993.82  Regional 4.16 239.69 240.34 240.21 240.36 0.001880 0.95 8.89 29.39 0.41 0.37 0.36 0.47 21.10

HDF-3 1 993.63  2-year 0.27 239.57 239.85 239.74 239.87 0.003261 0.53 0.51 2.67 0.39 0.53 3.00
HDF-3 1 993.63  5-year 0.47 239.57 239.92 239.79 239.94 0.003272 0.64 0.97 13.59 0.41 0.06 0.06 0.49 4.44
HDF-3 1 993.63  10-year 0.98 239.57 240.01 239.94 240.03 0.003319 0.78 2.84 28.10 0.43 0.13 0.13 0.35 8.11
HDF-3 1 993.63  25-year 1.24 239.57 240.04 239.98 240.06 0.003207 0.81 3.65 28.27 0.43 0.16 0.16 0.34 11.06
HDF-3 1 993.63  50-year 1.43 239.57 240.06 240.00 240.08 0.003169 0.83 4.17 28.38 0.43 0.17 0.17 0.34 11.92



HEC-RAS  Plan: SCE Proposed July 2024 Volume Calc  Locations: User Defined  (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Vel Left Vel Right Vel Total Volume

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  (m/s) (m/s) (m/s) (1000 m3)
HDF-3 1 993.63  100-year 1.63 239.57 240.08 240.01 240.10 0.002983 0.84 4.79 28.51 0.42 0.19 0.19 0.34 12.66
HDF-3 1 993.63  Regional 4.16 239.57 240.24 240.11 240.27 0.003037 1.06 9.60 29.51 0.45 0.31 0.31 0.43 20.76

HDF-3 1 993.52  2-year 0.27 239.39 239.67 239.55 239.69 0.003100 0.52 0.52 2.75 0.38 0.52 2.97
HDF-3 1 993.52  5-year 0.47 239.39 239.75 239.62 239.77 0.002874 0.59 1.08 14.62 0.38 0.06 0.06 0.44 4.38
HDF-3 1 993.52  10-year 0.98 239.39 239.83 239.75 239.85 0.003055 0.74 2.89 27.65 0.41 0.12 0.13 0.34 7.94
HDF-3 1 993.52  25-year 1.24 239.39 239.86 239.80 239.88 0.003196 0.79 3.57 27.74 0.42 0.14 0.16 0.35 10.85
HDF-3 1 993.52  50-year 1.43 239.39 239.87 239.82 239.90 0.003217 0.82 4.05 27.80 0.43 0.16 0.18 0.35 11.69
HDF-3 1 993.52  100-year 1.63 239.39 239.89 239.84 239.91 0.003272 0.85 4.50 27.85 0.44 0.18 0.19 0.36 12.40
HDF-3 1 993.52  Regional 4.16 239.39 240.05 239.93 240.08 0.003399 1.09 9.00 28.40 0.47 0.31 0.32 0.46 20.22

HDF-3 1 993.36  2-year 0.27 239.15 239.40 239.31 239.42 0.003719 0.62 0.44 2.50 0.47 0.62 2.93
HDF-3 1 993.36  5-year 0.47 239.15 239.48 239.38 239.50 0.004071 0.71 0.71 7.75 0.51 0.06 0.07 0.66 4.31
HDF-3 1 993.36  10-year 0.98 239.15 239.56 239.52 239.59 0.003959 0.87 1.84 18.18 0.53 0.20 0.20 0.53 7.76
HDF-3 1 993.36  25-year 1.24 239.15 239.58 239.56 239.61 0.003746 0.91 2.36 18.34 0.52 0.24 0.25 0.53 10.62
HDF-3 1 993.36  50-year 1.43 239.15 239.60 239.57 239.63 0.003692 0.93 2.68 18.45 0.53 0.27 0.27 0.53 11.43
HDF-3 1 993.36  100-year 1.63 239.15 239.62 239.58 239.65 0.003588 0.95 3.01 18.55 0.52 0.30 0.30 0.54 12.10
HDF-3 1 993.36  Regional 4.16 239.15 239.79 239.68 239.83 0.003100 1.17 6.29 19.59 0.52 0.48 0.48 0.66 19.63

HDF-3 1 992.97  2-year 0.27 238.95 239.24 239.12 239.25 0.001956 0.49 0.55 2.75 0.35 0.49 2.90
HDF-3 1 992.97  5-year 0.47 238.95 239.31 239.17 239.33 0.001909 0.59 1.13 15.46 0.36 0.09 0.08 0.42 4.25
HDF-3 1 992.97  10-year 0.98 238.95 239.39 239.33 239.41 0.002052 0.72 2.48 18.38 0.39 0.20 0.19 0.40 7.62
HDF-3 1 992.97  25-year 1.24 238.95 239.41 239.35 239.43 0.002158 0.78 2.96 18.53 0.41 0.23 0.23 0.42 10.45
HDF-3 1 992.97  50-year 1.43 238.95 239.43 239.37 239.45 0.002103 0.79 3.35 18.66 0.41 0.25 0.25 0.43 11.23
HDF-3 1 992.97  100-year 1.63 238.95 239.45 239.38 239.47 0.002144 0.83 3.68 18.76 0.41 0.27 0.27 0.44 11.89
HDF-3 1 992.97  Regional 4.16 238.95 239.62 239.49 239.65 0.002356 1.09 6.96 19.79 0.46 0.45 0.45 0.60 19.20

HDF-3 1 992.79  2-year 0.27 238.76 238.93 238.93 238.99 0.016792 1.07 0.25 2.01 0.96 1.07 2.87
HDF-3 1 992.79  5-year 0.47 238.76 238.99 238.99 239.07 0.015571 1.21 0.39 2.38 0.96 1.21 4.21
HDF-3 1 992.79  10-year 0.98 238.76 239.14 239.14 239.19 0.006558 1.12 1.36 17.75 0.68 0.20 0.18 0.72 7.51
HDF-3 1 992.79  25-year 1.24 238.76 239.16 239.16 239.22 0.006425 1.18 1.81 18.17 0.68 0.26 0.24 0.68 10.31
HDF-3 1 992.79  50-year 1.43 238.76 239.17 239.17 239.23 0.006792 1.24 2.03 18.24 0.71 0.30 0.28 0.70 11.07
HDF-3 1 992.79  100-year 1.63 238.76 239.19 239.19 239.25 0.006980 1.29 2.27 18.32 0.72 0.34 0.32 0.72 11.71
HDF-3 1 992.79  Regional 4.16 238.76 239.29 239.29 239.39 0.009509 1.82 4.26 18.96 0.88 0.65 0.63 0.98 18.87

HDF-3 1 992.56  2-year 0.27 238.50 238.63 238.55 238.63 0.000590 0.16 2.83 34.29 0.15 0.06 0.04 0.10 2.81
HDF-3 1 992.56  5-year 0.47 238.50 238.71 238.57 238.72 0.000196 0.14 6.17 40.90 0.10 0.06 0.04 0.08 4.07
HDF-3 1 992.56  10-year 0.98 238.50 238.82 238.59 238.82 0.000171 0.17 10.97 48.84 0.10 0.07 0.05 0.09 7.24
HDF-3 1 992.56  25-year 1.24 238.50 238.85 238.61 238.85 0.000199 0.19 12.30 50.61 0.11 0.08 0.06 0.10 10.00
HDF-3 1 992.56  50-year 1.43 238.50 238.87 238.61 238.87 0.000217 0.21 13.21 51.75 0.11 0.09 0.06 0.11 10.75
HDF-3 1 992.56  100-year 1.63 238.50 238.88 238.62 238.89 0.000234 0.22 14.14 52.89 0.12 0.09 0.07 0.12 11.36
HDF-3 1 992.56  Regional 4.16 238.50 239.07 238.69 239.08 0.000315 0.34 25.57 68.52 0.15 0.14 0.10 0.16 18.23

HDF-3 1 992.13  2-year 0.27 238.28 238.62 238.34 238.62 0.000018 0.05 8.70 36.97 0.03 0.02 0.01 0.03 2.46
HDF-3 1 992.13  5-year 0.47 238.28 238.71 238.35 238.71 0.000021 0.07 12.13 40.27 0.04 0.03 0.02 0.04 3.52
HDF-3 1 992.13  10-year 0.98 238.28 238.82 238.39 238.82 0.000037 0.11 16.66 45.59 0.05 0.05 0.03 0.06 6.41
HDF-3 1 992.13  25-year 1.24 238.28 238.84 238.40 238.84 0.000050 0.13 17.85 46.90 0.06 0.05 0.04 0.07 9.10
HDF-3 1 992.13  50-year 1.43 238.28 238.86 238.41 238.86 0.000059 0.14 18.65 47.76 0.06 0.06 0.04 0.08 9.79
HDF-3 1 992.13  100-year 1.63 238.28 238.88 238.41 238.88 0.000068 0.16 19.48 48.63 0.07 0.07 0.04 0.08 10.35
HDF-3 1 992.13  Regional 4.16 238.28 239.06 238.49 239.06 0.000148 0.28 29.28 63.66 0.11 0.12 0.08 0.14 16.58

HDF-3 1 991.9   2-year 0.27 238.35 238.58 238.52 238.61 0.005242 0.70 0.38 2.37 0.56 0.70 2.32
HDF-3 1 991.9   5-year 0.47 238.35 238.66 238.57 238.69 0.005049 0.81 0.58 3.45 0.57 0.02 0.02 0.81 3.32
HDF-3 1 991.9   10-year 0.98 238.35 238.74 238.74 238.79 0.005346 1.04 1.53 18.12 0.62 0.19 0.19 0.64 6.13
HDF-3 1 991.9   25-year 1.24 238.35 238.77 238.76 238.81 0.005067 1.08 2.03 18.29 0.61 0.25 0.25 0.61 8.79
HDF-3 1 991.9   50-year 1.43 238.35 238.78 238.77 238.83 0.004789 1.09 2.38 18.40 0.60 0.28 0.28 0.60 9.46
HDF-3 1 991.9   100-year 1.63 238.35 238.80 238.79 238.85 0.004589 1.10 2.72 18.51 0.59 0.31 0.31 0.60 10.00
HDF-3 1 991.9   Regional 4.16 238.35 238.99 238.89 239.03 0.003254 1.23 6.24 19.63 0.54 0.49 0.49 0.67 16.03

HDF-3 1 991.6   2-year 0.27 238.13 238.40 238.29 238.41 0.003812 0.56 0.48 2.62 0.42 0.56 2.30
HDF-3 1 991.6   5-year 0.47 238.13 238.47 238.35 238.49 0.003637 0.66 0.89 12.16 0.43 0.06 0.06 0.53 3.28
HDF-3 1 991.6   10-year 0.98 238.13 238.56 238.50 238.59 0.003310 0.78 2.50 18.54 0.43 0.15 0.16 0.39 6.03
HDF-3 1 991.6   25-year 1.24 238.13 238.59 238.53 238.62 0.003547 0.85 3.00 18.71 0.45 0.18 0.19 0.41 8.67
HDF-3 1 991.6   50-year 1.43 238.13 238.61 238.54 238.64 0.003723 0.90 3.32 18.81 0.46 0.20 0.21 0.43 9.33
HDF-3 1 991.6   100-year 1.63 238.13 238.63 238.56 238.66 0.003740 0.93 3.70 18.93 0.47 0.22 0.23 0.44 9.86
HDF-3 1 991.6   Regional 4.16 238.13 238.84 238.68 238.87 0.003386 1.17 7.74 20.18 0.48 0.36 0.36 0.54 15.71

HDF-3 1 991     2-year 0.37 237.69 237.97 237.88 238.00 0.005293 0.68 0.54 2.77 0.49 0.68 2.25
HDF-3 1 991     5-year 0.64 237.69 238.04 237.95 238.07 0.005589 0.84 1.02 13.81 0.53 0.08 0.08 0.62 3.20
HDF-3 1 991     10-year 1.34 237.69 238.12 238.10 238.17 0.006011 1.05 2.51 18.71 0.58 0.21 0.20 0.53 5.81
HDF-3 1 991     25-year 1.70 237.69 238.16 238.12 238.20 0.005494 1.08 3.25 18.95 0.56 0.25 0.24 0.52 8.39
HDF-3 1 991     50-year 1.96 237.69 238.19 238.14 238.23 0.005093 1.09 3.78 19.13 0.55 0.27 0.26 0.52 9.01
HDF-3 1 991     100-year 2.23 237.69 238.21 238.15 238.25 0.004983 1.12 4.23 19.27 0.55 0.29 0.28 0.53 9.50
HDF-3 1 991     Regional 5.69 237.69 238.43 238.30 238.48 0.004941 1.46 8.46 20.58 0.58 0.46 0.45 0.67 14.97

HDF-3 1 990     2-year 0.37 236.97 237.24 237.16 237.27 0.004784 0.74 0.50 2.65 0.55 0.74 2.18
HDF-3 1 990     5-year 0.64 236.97 237.32 237.23 237.35 0.004378 0.86 0.97 13.38 0.55 0.11 0.11 0.66 3.05
HDF-3 1 990     10-year 1.34 236.97 237.40 237.38 237.43 0.004252 1.02 2.38 18.37 0.57 0.26 0.27 0.56 5.45
HDF-3 1 990     25-year 1.70 236.97 237.42 237.40 237.46 0.004620 1.12 2.81 18.51 0.60 0.32 0.33 0.60 7.95
HDF-3 1 990     50-year 1.96 236.97 237.43 237.41 237.48 0.005070 1.20 3.04 18.58 0.63 0.35 0.37 0.64 8.51
HDF-3 1 990     100-year 2.23 236.97 237.45 237.42 237.50 0.005244 1.25 3.33 18.67 0.64 0.39 0.40 0.67 8.94
HDF-3 1 990     Regional 5.69 236.97 237.60 237.55 237.68 0.006045 1.68 6.25 19.59 0.73 0.66 0.67 0.91 13.90

HDF-3 1 989.68  2-year 0.37 236.25 236.52 236.45 236.55 0.004986 0.75 0.49 2.63 0.56 0.75 2.11
HDF-3 1 989.68  5-year 0.64 236.25 236.58 236.52 236.63 0.005580 0.94 0.80 10.26 0.61 0.10 0.10 0.80 2.92
HDF-3 1 989.68  10-year 1.34 236.25 236.66 236.66 236.71 0.005753 1.15 2.07 18.27 0.65 0.26 0.28 0.65 5.13
HDF-3 1 989.68  25-year 1.70 236.25 236.70 236.69 236.74 0.005253 1.17 2.67 18.47 0.63 0.32 0.34 0.64 7.55
HDF-3 1 989.68  50-year 1.96 236.25 236.72 236.70 236.77 0.004870 1.18 3.09 18.61 0.62 0.35 0.36 0.63 8.07
HDF-3 1 989.68  100-year 2.23 236.25 236.74 236.70 236.79 0.004653 1.19 3.49 18.74 0.61 0.38 0.39 0.64 8.45
HDF-3 1 989.68  Regional 5.69 236.25 236.94 236.83 236.99 0.003656 1.40 7.43 19.96 0.58 0.58 0.59 0.77 12.91

HDF-3 1 989.5   2-year 0.37 235.94 236.24 236.14 236.26 0.004076 0.62 0.60 3.38 0.44 0.01 0.62 2.07
HDF-3 1 989.5   5-year 0.64 235.94 236.31 236.20 236.34 0.003979 0.74 1.36 17.83 0.45 0.09 0.08 0.47 2.86
HDF-3 1 989.5   10-year 1.34 235.94 236.42 236.35 236.44 0.003143 0.82 3.39 19.29 0.43 0.19 0.18 0.40 4.96
HDF-3 1 989.5   25-year 1.70 235.94 236.46 236.38 236.48 0.003129 0.88 4.13 19.53 0.43 0.22 0.21 0.41 7.34
HDF-3 1 989.5   50-year 1.96 235.94 236.48 236.39 236.50 0.003355 0.93 4.49 19.65 0.45 0.24 0.24 0.44 7.83
HDF-3 1 989.5   100-year 2.23 235.94 236.50 236.41 236.53 0.003364 0.97 4.95 19.79 0.46 0.26 0.26 0.45 8.19
HDF-3 1 989.5   Regional 5.69 235.94 236.70 236.55 236.75 0.004049 1.36 9.13 21.07 0.53 0.43 0.42 0.62 12.39

HDF-3 1 989.4   2-year 0.37 235.65 235.91 235.85 235.94 0.007591 0.77 0.48 2.68 0.59 0.77 2.04
HDF-3 1 989.4   5-year 0.64 235.65 235.99 235.91 236.03 0.007266 0.91 0.82 10.61 0.60 0.06 0.07 0.78 2.79



HEC-RAS  Plan: SCE Proposed July 2024 Volume Calc  Locations: User Defined  (Continued)
River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Vel Left Vel Right Vel Total Volume

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  (m/s) (m/s) (m/s) (1000 m3)
HDF-3 1 989.4   10-year 1.34 235.65 236.06 236.06 236.12 0.009661 1.25 1.98 19.18 0.72 0.19 0.21 0.68 4.80
HDF-3 1 989.4   25-year 1.70 235.65 236.08 236.08 236.15 0.010155 1.35 2.47 19.35 0.75 0.24 0.27 0.69 7.14
HDF-3 1 989.4   50-year 1.96 235.65 236.11 236.10 236.18 0.009351 1.36 2.94 19.50 0.73 0.27 0.29 0.67 7.61
HDF-3 1 989.4   100-year 2.23 235.65 236.12 236.11 236.19 0.009582 1.41 3.26 19.60 0.74 0.30 0.32 0.68 7.95
HDF-3 1 989.4   Regional 5.69 235.65 236.31 236.25 236.40 0.008539 1.75 7.04 20.79 0.75 0.51 0.53 0.81 11.92

HDF-3 1 989.3   2-year 0.37 235.18 235.42 235.38 235.46 0.008566 0.92 0.40 2.42 0.72 0.92 2.01
HDF-3 1 989.3   5-year 0.64 235.18 235.49 235.45 235.55 0.008776 1.08 0.60 4.45 0.75 0.05 0.05 1.07 2.75
HDF-3 1 989.3   10-year 1.34 235.18 235.59 235.59 235.64 0.006069 1.17 2.01 18.24 0.67 0.28 0.26 0.67 4.68
HDF-3 1 989.3   25-year 1.70 235.18 235.62 235.62 235.67 0.006220 1.25 2.48 18.39 0.69 0.34 0.33 0.69 7.00
HDF-3 1 989.3   50-year 1.96 235.18 235.63 235.63 235.69 0.006698 1.33 2.71 18.47 0.72 0.38 0.37 0.72 7.44
HDF-3 1 989.3   100-year 2.23 235.18 235.64 235.64 235.71 0.006821 1.38 2.99 18.56 0.73 0.42 0.40 0.74 7.76
HDF-3 1 989.3   Regional 5.69 235.18 235.78 235.76 235.88 0.008719 1.91 5.50 19.36 0.87 0.74 0.73 1.03 11.54

HDF-3 1 989.2   2-year 0.37 234.58 234.85 234.78 234.88 0.006833 0.75 0.49 2.67 0.56 0.75 1.98
HDF-3 1 989.2   5-year 0.64 234.58 234.92 234.84 234.96 0.006741 0.89 0.89 12.25 0.58 0.08 0.08 0.72 2.69
HDF-3 1 989.2   10-year 1.34 234.58 235.01 234.99 235.06 0.006449 1.08 2.45 18.80 0.60 0.20 0.22 0.55 4.51
HDF-3 1 989.2   25-year 1.70 234.58 235.05 235.01 235.09 0.006159 1.13 3.11 19.02 0.59 0.24 0.26 0.55 6.79
HDF-3 1 989.2   50-year 1.96 234.58 235.07 235.03 235.12 0.005939 1.15 3.57 19.16 0.59 0.26 0.28 0.55 7.21
HDF-3 1 989.2   100-year 2.23 234.58 235.09 235.05 235.14 0.006140 1.21 3.91 19.27 0.60 0.29 0.30 0.57 7.50
HDF-3 1 989.2   Regional 5.69 234.58 235.31 235.19 235.37 0.005128 1.48 8.37 20.65 0.59 0.45 0.46 0.68 11.02

HDF-3 1 989.1   2-year 0.37 234.14 234.40 234.34 234.44 0.009640 0.87 0.43 2.41 0.66 0.87 1.95
HDF-3 1 989.1   5-year 0.64 234.14 234.47 234.42 234.52 0.009391 1.02 0.72 9.48 0.68 0.07 0.07 0.89 2.65
HDF-3 1 989.1   10-year 1.34 234.14 234.56 234.56 234.62 0.009503 1.26 2.05 17.63 0.72 0.24 0.22 0.65 4.39
HDF-3 1 989.1   25-year 1.70 234.14 234.58 234.58 234.65 0.010147 1.37 2.50 17.78 0.75 0.29 0.27 0.68 6.63
HDF-3 1 989.1   50-year 1.96 234.14 234.60 234.60 234.68 0.010080 1.42 2.85 17.90 0.75 0.32 0.30 0.69 7.03
HDF-3 1 989.1   100-year 2.23 234.14 234.62 234.61 234.70 0.010338 1.48 3.15 18.00 0.77 0.35 0.33 0.71 7.31
HDF-3 1 989.1   Regional 5.69 234.14 234.76 234.75 234.89 0.014107 2.14 5.77 18.84 0.95 0.63 0.61 0.99 10.63

HDF-3 1 989     2-year 0.37 233.72 233.97 233.92 234.00 0.007125 0.86 0.43 3.01 0.66 0.03 0.86 1.93
HDF-3 1 989     5-year 0.64 233.72 234.03 234.01 234.07 0.007642 1.01 0.86 12.54 0.70 0.17 0.04 0.74 2.61
HDF-3 1 989     10-year 1.34 233.72 234.09 234.09 234.14 0.007279 1.18 2.09 19.32 0.72 0.33 0.26 0.64 4.28
HDF-3 1 989     25-year 1.70 233.72 234.12 234.12 234.17 0.007230 1.25 2.56 19.47 0.72 0.38 0.32 0.66 6.50
HDF-3 1 989     50-year 1.96 233.72 234.13 234.13 234.19 0.007140 1.28 2.88 19.58 0.73 0.42 0.35 0.68 6.88
HDF-3 1 989     100-year 2.23 233.72 234.14 234.14 234.20 0.007932 1.38 3.06 19.63 0.77 0.46 0.39 0.73 7.14
HDF-3 1 989     Regional 5.69 233.72 234.32 234.25 234.38 0.005615 1.55 6.69 20.75 0.70 0.67 0.59 0.85 10.30

HDF-3 1 987.5   2-year 0.37 233.31 233.47 233.47 233.53 0.018263 1.06 0.35 3.00 1.00 1.06 1.92
HDF-3 1 987.5   5-year 0.64 233.31 233.52 233.52 233.60 0.016782 1.21 0.53 3.53 1.00 1.21 2.58
HDF-3 1 987.5   10-year 1.34 233.31 233.63 233.63 233.69 0.013096 1.06 1.29 9.33 0.88 0.25 1.04 4.21
HDF-3 1 987.5   25-year 1.70 233.31 233.65 233.65 233.72 0.015803 1.22 1.42 9.68 0.98 0.31 1.19 6.41
HDF-3 1 987.5   50-year 1.96 233.31 233.66 233.66 233.74 0.015251 1.26 1.59 9.98 0.97 0.36 1.23 6.78
HDF-3 1 987.5   100-year 2.23 233.31 233.69 233.69 233.77 0.012148 1.22 1.89 10.46 0.89 0.41 1.18 7.04
HDF-3 1 987.5   Regional 5.69 233.31 233.83 233.83 233.98 0.013062 1.75 3.45 12.74 1.00 0.70 0.28 1.65 10.08

HDF-3 1 987     2-year 0.37 232.30 232.44 232.44 0.003560 0.36 1.24 16.98 0.41 0.22 0.17 0.30 1.83
HDF-3 1 987     5-year 0.64 232.30 232.54 232.55 0.000525 0.25 3.27 19.94 0.18 0.14 0.11 0.20 2.37
HDF-3 1 987     10-year 1.34 232.30 232.77 232.77 0.000142 0.22 8.41 25.60 0.11 0.11 0.09 0.16 3.68
HDF-3 1 987     25-year 1.70 232.30 233.05 233.05 0.000034 0.15 16.51 31.48 0.06 0.07 0.06 0.10 5.44
HDF-3 1 987     50-year 1.96 232.30 233.09 233.09 0.000036 0.16 17.77 32.17 0.06 0.08 0.07 0.11 5.73
HDF-3 1 987     100-year 2.23 232.30 233.12 233.12 0.000042 0.18 18.56 32.61 0.07 0.08 0.08 0.12 5.92
HDF-3 1 987     Regional 5.69 232.30 233.42 233.42 0.000077 0.30 29.17 38.00 0.09 0.13 0.13 0.20 8.31

HDF-3 1 986     2-year 0.37 231.90 232.44 232.44 0.000006 0.05 10.66 28.35 0.02 0.02 0.02 0.03 1.33
HDF-3 1 986     5-year 0.64 231.90 232.54 232.54 0.000009 0.07 13.81 30.37 0.03 0.03 0.03 0.05 1.66
HDF-3 1 986     10-year 1.34 231.90 232.77 232.77 0.000011 0.10 21.03 33.63 0.03 0.05 0.05 0.06 2.46
HDF-3 1 986     25-year 1.70 231.90 233.05 233.05 0.000006 0.09 31.06 37.26 0.03 0.04 0.04 0.05 3.46
HDF-3 1 986     50-year 1.96 231.90 233.09 233.09 0.000007 0.10 32.53 37.70 0.03 0.04 0.05 0.06 3.64
HDF-3 1 986     100-year 2.23 231.90 233.12 233.12 0.000008 0.11 33.46 37.97 0.03 0.05 0.05 0.07 3.77
HDF-3 1 986     Regional 5.69 231.90 233.42 233.42 0.000023 0.21 45.50 42.57 0.05 0.09 0.10 0.13 5.21

HDF-3 1 985     2-year 0.37 231.75 232.44 232.44 0.000001 0.02 18.83 31.70 0.01 0.01 0.01 0.02 0.31
HDF-3 1 985     5-year 0.64 231.75 232.54 232.54 0.000002 0.04 22.30 33.00 0.01 0.02 0.02 0.03 0.41
HDF-3 1 985     10-year 1.34 231.75 232.77 232.77 0.000003 0.06 29.99 35.02 0.02 0.02 0.03 0.04 0.69
HDF-3 1 985     25-year 1.70 231.75 233.05 233.05 0.000002 0.06 40.09 36.45 0.02 0.02 0.03 0.04 0.99
HDF-3 1 985     50-year 1.96 231.75 233.09 233.09 0.000002 0.06 41.53 36.66 0.02 0.03 0.03 0.05 1.07
HDF-3 1 985     100-year 2.23 231.75 233.12 233.12 0.000003 0.07 42.43 36.78 0.02 0.03 0.03 0.05 1.13
HDF-3 1 985     Regional 5.69 231.75 233.41 233.42 0.000009 0.14 53.70 38.52 0.04 0.06 0.07 0.11 1.77

HDF-3 1 984     2-year 0.37 232.05 232.32 232.32 232.39 0.018530 1.19 0.31 2.19 1.01 1.19 0.09
HDF-3 1 984     5-year 0.64 232.05 232.39 232.39 232.48 0.017423 1.39 0.46 2.43 1.02 0.05 1.39 0.15
HDF-3 1 984     10-year 1.34 232.05 232.68 232.51 232.73 0.003063 1.08 1.41 4.41 0.50 0.26 0.31 0.95 0.33
HDF-3 1 984     25-year 1.70 232.05 233.02 232.57 233.04 0.000657 0.72 3.23 19.68 0.25 0.23 0.21 0.53 0.48
HDF-3 1 984     50-year 1.96 232.05 233.05 232.61 233.07 0.000750 0.79 3.45 25.45 0.27 0.25 0.23 0.57 0.54
HDF-3 1 984     100-year 2.23 232.05 233.06 232.64 233.10 0.000909 0.87 3.55 28.58 0.30 0.27 0.26 0.63 0.58
HDF-3 1 984     Regional 5.69 232.05 233.16 232.99 233.32 0.003992 1.96 4.28 41.04 0.64 0.62 0.53 1.33 1.05

HDF-3 1 983     2-year 0.37 231.24 231.83 231.39 231.83 0.000089 0.20 1.89 15.61 0.09 0.20 0.08
HDF-3 1 983     5-year 0.64 231.24 232.06 231.45 232.06 0.000075 0.23 2.76 22.06 0.09 0.23 0.12
HDF-3 1 983     10-year 1.34 231.24 232.69 231.56 232.69 0.000041 0.26 5.15 55.33 0.07 0.26 0.22
HDF-3 1 983     25-year 1.70 231.24 233.02 231.60 233.02 0.000003 0.07 48.41 70.69 0.02 0.03 0.02 0.04 0.29
HDF-3 1 983     50-year 1.96 231.24 233.05 231.63 233.05 0.000003 0.08 50.80 72.82 0.02 0.03 0.02 0.04 0.34
HDF-3 1 983     100-year 2.23 231.24 233.07 231.66 233.07 0.000004 0.09 51.95 73.96 0.02 0.03 0.03 0.04 0.38
HDF-3 1 983     Regional 5.69 231.24 233.19 231.94 233.19 0.000018 0.20 61.15 81.22 0.05 0.07 0.06 0.09 0.80

HDF-3 1 982.58  Culvert
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SHEET No.PLEASE NOTE:
THE PROFESSIONAL ENGINEER'S
STAMP VERIFIES THE FLOOD
LINE AND ASSOCIATED DATA
NOT THE MAP DATA
UNLESS OTHERWISE NOTED

5 Shoreham Drive   Downsview Ontario M3N 1S4 (416) 661-6600
MAPPING PROGRAM

FLOODLINE APPROVED DATE:

FLOOD PLAIN

HUMBER RIVER

PLEASE NOTE:
FLOODLINE ELEVATIONS ARE SUBJECT TO
CHANGE DUE TO REVISED INFORMATION.

EX-1
REGULATORY FLOOD ELEVATION
IS THE HIGHER OF THE TWO
ELEVATIONS DISPLAYED

LEGEND

Cross-Section Number
Cross-Section Length

Cross-Section
Leader Line

Regional Flood Elevation (m)
Cross-Section Label

50
48

U/C

RUIN

F/L

235.9619.8600

SCHAEFFERS
CONSULTING ENGINEERS

100 Year Flood Elevation (m)
235.96
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Calculated from Cross Sections

Table 3: Existing Condition Fill Volume Calculation 

Storm: Storm : Storm : Storm : Storm : Storm : Storm :

Area** Length Average 
Area Volume Area** Length Average 

Area Volume Area** Length Average 
Area Volume Area** Length Average 

Area Volume Area** Length Average 
Area Volume Area** Length Average 

Area Volume Area** Length Average 
Area Volume

m2 m m2 m3 m2 m m2 m3 m2 m m2 m3 m2 m m2 m3 m2 m m2 m3 m2 m m2 m3 m2 m m2 m3

1 4.445 1 0.498 1 0.471 1 0.417 1 1.093 1 0.401 1 9.823
75 4.48 336 75 0.43 32 75 0.49 37 75 0.45 33 75 1.08 81 75 0.45 33 75 5.88 441

2 4.521 2 0.353 2 0.512 2 0.473 2 1.062 2 0.491 2 1.933
55 4.22 232 55 0.41 23 55 0.47 26 55 0.45 24 55 1.05 58 55 0.45 25 55 1.43 78

3 3.911 3 0.472 3 0.431 3 0.417 3 1.031 3 0.409 3 0.921

4 3.401 4 0.322 4 0.152 4 0.430 4 0.723 4 0.373 4 0.636
110 2.46 271 110 0.25 27 110 0.15 17 110 0.30 33 110 0.58 64 110 0.31 34 110 0.34 37

5 1.511 5 0.175 5 0.155 5 0.169 5 0.429 5 0.238 5 0.042
192 3.40 653 192 0.27 52 192 0.09 17 192 0.36 68 192 0.47 89 192 0.34 65 192 0.54 103

6 5.290 6 0.368 6 0.027 6 0.541 6 0.503 6 0.443 6 1.030
124 3.94 489 124 0.25 31 124 0.09 11 124 0.40 50 124 0.45 55 124 0.30 37 124 0.62 76

7 2.599 7 0.125 7 0.146 7 0.268 7 0.387 7 0.160 7 0.200
136 3.03 413 136 0.15 20 136 0.25 34 136 0.30 41 136 0.65 89 136 0.21 28 136 0.64 87

8 3.465 8 0.175 8 0.358 8 0.338 8 0.921 8 0.252 8 1.084
121 2.86 345 121 0.15 18 121 0.25 30 121 0.34 41 121 0.72 87 121 0.27 33 121 0.92 111

9 2.250 9 0.120 9 0.138 9 0.337 9 0.517 9 0.292 9 0.762
132 2.20 290 132 0.10 13 132 0.16 21 132 0.25 33 132 0.45 60 132 0.19 25 132 0.40 53

10 2.154 10 0.084 10 0.178 10 0.159 10 0.391 10 0.088 10 0.041
172 2.33 400 172 0.16 28 172 0.21 35 172 0.20 34 172 0.45 76 172 0.14 24 172 0.14 24

11 2.501 11 0.238 11 0.233 11 0.242 11 0.499 11 0.186 11 0.239
102 2.21 227 102 0.20 20 102 0.19 20 102 0.32 33 102 0.48 49 102 0.15 16 102 0.26 26

12 1.922 12 0.153 12 0.154 12 0.403 12 0.455 12 0.123 12 0.273

Volume (Section 1 to Section 3) 568         55           63           58           138         58           519         
Volume (Section 4 to Section 12) 3,087      209         185         333         569         262         519         
Total Volume 3,655      264         248         391         707         320         1,038      

Note:

* Please See Drawing # EFP-1 For the location of the Cross-Section ID. 

** Fill Area Between Each Storm Events Water Elevation. 
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Calculated from Cross Sections

Table 4: Future Condition Cut Volume Calculation 

Storm: Storm : Storm : Storm : Storm : Storm : Storm :

Area** Length Average 
Area Volume Area** Length Average 

Area Volume Area** Length Average 
Area Volume Area** Length Average 

Area Volume Area** Length Average 
Area Volume Area** Length Average 

Area Volume Area** Length Average 
Area Volume

m2 m m2 m3 m2 m m2 m3 m2 m m2 m3 m2 m m2 m3 m2 m m2 m3 m2 m m2 m3 m2 m m2 m3

1 7.102 1 0.464 1 0.918 1 1.364 1 2.801 1 0.629 1 1.030
75 4.93 370 75 0.39 29 75 0.64 48 75 0.93 70 75 1.95 146 75 0.41 31 75 0.72 54

2 2.754 2 0.318 2 0.366 2 0.493 2 1.100 2 0.194 2 0.402
75 6.47 485 75 0.78 58 75 0.76 57 75 1.04 78 75 1.68 126 75 0.81 60 75 1.38 104

3 10.191 3 1.240 3 1.155 3 1.589 3 2.257 3 1.419 3 2.366

4 1.779 4 0.038 4 0.037 4 0.074 4 0.214 4 0.079 4 0.096
40 2.49 100 40 0.16 7 40 0.42 17 40 0.48 19 40 0.64 25 40 0.12 5 40 0.24 10

5 3.207 5 0.287 5 0.793 5 0.885 5 1.057 5 0.158 5 0.383
30 4.05 120 30 0.29 8 30 0.68 20 30 0.72 21 30 1.41 42 30 0.25 7 30 0.43 13

6 4.887 6 0.285 6 0.560 6 0.546 6 1.753 6 0.341 6 0.485
37 4.74 175 37 0.41 15 37 0.54 20 37 0.68 25 37 1.71 63 37 0.33 12 37 0.48 18

7 4.590 7 0.538 7 0.513 7 0.810 7 1.659 7 0.320 7 0.480
73 3.88 284 73 0.48 35 73 0.40 29 73 0.71 52 73 1.56 115 73 0.48 35 73 0.50 36

8 3.174 8 0.422 8 0.280 8 0.602 8 1.466 8 0.638 8 0.514
61 3.19 195 61 0.38 23 61 0.31 19 61 0.47 29 61 1.30 79 61 0.45 27 61 0.47 29

9 3.198 9 0.340 9 0.338 9 0.336 9 1.125 9 0.259 9 0.423
65 3.15 204 65 0.33 21 65 0.32 21 65 0.33 21 65 1.25 81 65 0.36 23 65 0.48 31

10 3.093 10 0.321 10 0.310 10 0.319 10 1.379 10 0.460 10 0.531
54 2.44 132 54 0.32 17 54 0.22 12 54 0.32 17 54 1.13 61 54 0.29 16 54 0.39 21

11 1.783 11 0.314 11 0.139 11 0.312 11 0.888 11 0.126 11 0.256
40 22.33 893 40 1.42 57 40 1.93 77 40 2.58 103 40 8.55 342 40 4.41 176 40 3.87 155

12 42.872 12 2.523 12 3.716 12 4.842 12 16.220 12 8.685 12 7.492
100 23.29 2329 100 1.48 148 100 1.96 196 100 2.68 268 100 8.53 853 100 4.43 443 100 3.94 394

13 3.707 13 0.432 13 0.195 13 0.523 13 0.849 13 0.172 13 0.388
100 4.05 405 100 0.43 43 100 0.37 37 100 0.63 63 100 1.24 124 100 0.73 73 100 0.94 94

14 4.395 14 0.437 14 0.544 14 0.735 14 1.634 14 1.291 14 1.496
90 4.01 360 90 0.41 37 90 0.47 42 90 0.65 58 90 1.54 138 90 0.94 85 90 1.01 91

15 3.615 15 0.387 15 0.388 15 0.564 15 1.440 15 0.589 15 0.532
73 3.24 236 73 0.38 28 73 0.29 21 73 0.39 28 73 1.42 104 73 0.55 40 73 0.52 38

16 2.869 16 0.371 16 0.187 16 0.211 16 1.403 16 0.518 16 0.500
72 3.11 225 72 0.37 27 72 0.23 17 72 0.32 23 72 1.37 99 72 0.44 32 72 0.50 36

17 3.358 17 0.371 17 0.278 17 0.420 17 1.329 17 0.367 17 0.493
75 3.60 270 75 0.37 28 75 0.32 24 75 0.49 36 75 1.28 96 75 0.31 23 75 0.49 37

18 3.834 18 0.363 18 0.361 18 0.553 18 1.235 18 0.246 18 0.484
60 3.88 233 60 0.37 22 60 0.37 22 60 0.58 35 60 1.60 96 60 0.43 26 60 0.52 31

19 3.917 19 0.373 19 0.381 19 0.614 19 1.968 19 0.608 19 0.554
70 3.73 261 70 0.28 20 70 0.45 31 70 0.61 43 70 1.61 112 70 0.53 37 70 0.52 36

20 3.546 20 0.191  20 0.516 20 0.603 20 1.246 20 0.460 20 0.486
50 3.11 156 50 0.19 9 50 0.35 17 50 0.58 29 50 1.30 65 50 0.33 16 50 0.45 22

21 2.674 21 0.181 21 0.180 21 0.548 21 1.345 21 0.193 21 0.410
70 3.41 239 70 0.24 16 70 0.23 16 70 0.63 44 70 1.40 98 70 0.27 19 70 0.44 31

22 4.144 22 0.289 22 0.283 22 0.706 22 1.453 22 0.341 22 0.475
60 3.96 237 60 0.35 21 60 0.35 21 60 2.73 164 60 1.52 91 60 0.39 23 60 0.49 29

23 3.770 23 0.416 23 0.413 23 4.763 23 1.587 23 0.432 23 0.501
25 3.97 99 25 0.44 11 25 0.44 11 25 4.97 124 25 1.57 39 25 0.59 15 25 0.54 13

24 4.169 24 0.466 24 0.461 24 5.182 24 1.543 24 0.757 24 0.572
25 3.85 96 25 0.38 10 25 0.38 9 25 2.98 74 25 1.24 31 25 0.49 12 25 0.51 13

25 3.523 25 0.298 25 0.298 25 0.769 25 0.934 25 0.227 25 0.452

Vol. (NORTH Section 1 to Section 3) 855         88          105        148        272        91           158         
Volume (Section 1 to Section 23) 7,249      604        679        1,277     2,755     1,146      1,178      
Total Volume 8,104      691        785        1,425     3,028     1,238      1,336      

Note:

* Please See Drawing # FFP-1 For the location of the Cross-Section ID. 

** Fill Area Between Each Storm Events Water Elevation. 
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Table 5: Summary of Storage Volume Calculation 

Return Period
Required Storage  

(m
3
)

Provided Storage  

(m
3
)

Surplus  

(m
3
)

Return Period
Required Storage 

(m
3
)

Provided Storage 

(m
3
)

Surplus 

(m
3
)

Less than 2 Year 1,038 1,336 298 2 Year 1,038 1,336 298

2 Year - 5 Year 320 1,238 918 5 Year 1,358 2,574 1,216

5 Year - 10 Year 707 3,028 2,320 10 Year 2,065 5,601 3,536

10 Year - 25 Year 391 1,425 1,034 25 Year 2,457 7,026 4,570

25 Year - 50 Year 248 785 536 50 Year 2,705 7,811 5,106

50 Year - 100 Year 264 691 427 100 Year 2,969 8,502 5,534

100 Year - Regional 3,655 8,104 4,449 Regional 6,624 16,606 9,983

Incremental Volume Calculation Total Volume Calculation
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Appendix I

Initial Model Parameters
(Existing Conditions)



Initial Model Parameters (NasHyd)

NHYD Catchment ID DT [min] AREA [ha] DWF [cms] N TP [hr] IA [mm] CN AMC II *
581 39.01 5 12.89 0 3 0.68 10 78
582 39.02 5 26.29 0 3 0.80 10 77
584 39.04 5 38.49 0 3 1.96 10 80
589 39.09 5 35.59 0 3 1.59 10 80
590 39.10 5 25.19 0 3 0.94 10 85
591 39.11 5 21.4 0 3 0.72 10 87
593 39.13 5 108.88 0 3 2.96 10 81
594 40.01 5 265.88 0 3 3.20 10 67
595 40.02 5 14.17 0 3 0.46 10 76
597 40.04 5 5.39 0 3 0.41 10 72
598 40.05 5 13.19 0 3 0.72 10 69
600 40.07 5 21.83 0 3 0.79 10 73
601 40.08 5 10.02 0 3 0.74 10 73
602 40.09 5 20.88 0 3 0.68 10 87
607 41.01 5 163.14 0 3 2.89 10 83
608 41.02 5 47.19 0 3 1.68 10 78
609 41.03 5 73.72 0 3 1.90 10 81
611 41.05 5 62.92 0 3 1.71 10 83
612 41.06 5 127.87 0 3 1.90 10 81
613 41.07 5 101.08 0 3 2.53 10 80
614 41.08 5 362.27 0 3 3.09 10 82
615 42.01 5 47.19 0 3 1.58 10 85
616 42.02 5 23.03 0 3 1.01 10 81
624 42.10 5 15.77 0 3 0.87 10 77
626 42.12 5 6.62 0 3 0.41 10 71
631 42.17 5 25.55 0 3 1.11 10 86
632 43.01 5 226.69 0 3 3.45 10 83
633 43.02 5 129.13 0 3 2.15 10 85
634 43.03 5 63.04 0 3 2.76 10 82
635 43.04 5 24.96 0 3 1.00 10 83
636 43.05 5 39.74 0 3 1.63 10 86
637 43.06 5 35.79 0 3 1.17 10 80
638 43.07 5 35.71 0 3 0.93 10 87
643 44.01 5 63.55 0 3 1.88 10 80
647 44.05 5 7.7 0 3 0.51 10 97
649 44.07 5 8.59 0 3 0.49 10 73
667 45.10 5 211.65 0 3 2.37 10 92
670 45.13 5 26.2 0 3 0.66 10 76
671 45.14 5 12.18 0 3 0.52 10 87
693 47.05 5 15.74 0 3 0.74 10 73
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Appendix II

Calibrated Model Parameters
(Existing Conditions)



Calibrated Model Parameters (NasHyd)

NHYD Catchment ID DT [min] AREA [ha] DWF [cms] N TP [hr] IA [mm] CN AMC II * CN AMC III*

575 38.02 5 135.85 0 2.5 1.93 10 94 97
577 38.04 5 142.38 0 2.5 1.99 10 91 96
578 38.05 5 47.43 0 2.5 0.82 10 91 96
579 38.06 5 173.74 0 2.5 2.11 10 90 95
580 38.07 5 293.26 0 2.5 4.55 10 86 93
581 39.01 5 12.89 0 2.5 0.61 10 86 93
582 39.02 5 26.29 0 2.5 0.72 10 85 93
584 39.04 5 38.49 0 2.5 1.76 10 88 94
589 39.09 5 35.59 0 2.5 1.43 10 88 94
590 39.10 5 25.19 0 2.5 0.85 10 94 97
591 39.11 5 21.4 0 2.5 0.65 10 96 98
593 39.13 5 108.88 0 2.5 2.66 10 89 95
594 40.01 5 265.88 0 3 3.2 10 77 89
595 40.02 5 14.17 0 3 0.46 10 87 94
597 40.04 5 5.39 0 3 0.41 10 83 92
598 40.05 5 13.19 0 3 0.72 10 79 90
600 40.07 5 21.83 0 2.5 0.71 10 80 90
601 40.08 5 10.02 0 2.5 0.67 10 80 90
602 40.09 5 20.88 0 3 0.68 10 99 99
607 41.01 5 163.14 0 3 2.89 10 95 98
608 41.02 5 47.19 0 3 1.68 10 90 95
609 41.03 5 73.72 0 3 1.9 10 93 97
611 41.05 5 62.92 0 3 1.71 10 95 98
612 41.06 5 127.87 0 3 1.9 10 93 97
613 41.07 5 101.08 0 3 2.53 10 92 96
614 41.08 5 362.27 0 3 3.09 10 94 97
615 42.01 5 47.19 0 3 1.58 10 98 99
616 42.02 5 23.03 0 3 1.01 10 93 97
624 42.10 5 15.77 0 3 0.87 10 89 95
626 42.12 5 6.62 0 3 0.41 10 82 91
631 42.17 5 25.55 0 3 1.11 10 99 99
632 43.01 5 226.69 0 3 3.45 10 95 98
633 43.02 5 129.13 0 3 2.15 10 98 99
634 43.03 5 63.04 0 3 2.76 10 94 97
635 43.04 5 24.96 0 3 1 10 95 98
636 43.05 5 39.74 0 3 1.63 10 99 99
637 43.06 5 35.79 0 3 1.17 10 92 96
638 43.07 5 35.71 0 3 0.93 10 99 99
643 44.01 5 63.55 0 3 1.88 10 92 96
647 44.05 5 7.7 0 3 0.51 10 99 99
649 44.07 5 8.59 0 3 0.49 10 84 92
667 45.10 5 211.65 0 3 2.37 10 99 99
670 45.13 5 26.2 0 3 0.66 10 87 94
671 45.14 5 12.18 0 3 0.52 10 99 99
693 47.05 5 15.74 0 3 0.74 10 73 86
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Appendix V I

Model Parameters (Future Conditions)



Funture Model Parameters (NasHyd)

NHYD Catchment ID DT [min] AREA [ha] DWF [cms] N TP [hr] IA [mm] CN AMC II * CN AMC III*
597 40.04 5 5.39 0 3 0.41 10 83 92
598 40.05 5 13.19 0 3 0.72 10 81 91
600 40.07 5 21.83 0 2.5 0.71 10 83 92
601 40.08 5 10.02 0 2.5 0.67 10 81 91
612 41.06 5 127.87 0 3 1.9 10 93 97
613 41.07 5 101.08 0 3 2.53 10 91 96
614 41.08 5 362.27 0 3 3.09 10 94 97
615 42.01 5 47.19 0 3 1.58 10 97 99
616 42.02 5 23.03 0 3 1.01 10 94 97
624 42.10 5 15.77 0 3 0.87 10 89 95
626 42.12 5 6.62 0 3 0.41 10 81 91
634 43.03 5 63.04 0 3 2.76 10 96 98
635 43.04 5 24.96 0 3 1 10 99 99
637 43.06 5 35.79 0 3 1.17 10 91 96
643 44.01 5 63.55 0 3 1.88 10 93 97
649 44.07 5 8.59 0 3 0.49 10 89 95
670 45.13 5 26.2 0 3 0.66 10 89 95
693 47.05 5 15.74 0 3 0.74 10 75 87

7663 04.01B 5 374.161 0 1.5 2.94 43.4 69 84
7620 06.04B 5 36.255 0 1.5 0.92 10 87 94
7614 06.17B 5 71.299 0 1.5 1.55 10 78 89
7602 07.15B 5 145.847 0 1.5 0.49 23.1 75 87
7657 08.05B 5 102.491 0 3 1.39 43.4 71 85
7658 08.06B 5 131.151 0 3 2.1 43.4 86 93
7654 10.17B 5 125.348 0 1.75 1.28 37.4 86 93
7650 10.22B 5 79.807 0 1.75 0.23 43.4 68 83
7651 10.22C 5 46.08 0 1.75 0.76 43.4 87 94
7640 13.13B 5 107.971 0 3 1.38 10 83 92
7628 15.01B 5 43.872 0 1.5 1.98 12 63 80
7623 15.04B 5 83.182 0 1.5 1.25 12 65 81
7661 15.05B 5 91.055 0 1.5 0.51 21.3 65 81
7626 15.06B 5 31.85 0 1.5 2.02 32.7 44 64
7632 15.10B 5 63.862 0 1.5 1.76 22.4 46 66
7630 16.19B 5 90.985 0 1.5 2.9 12 61 78
7633 19.05B 5 15.337 0 1.5 0.94 12 59 77
7636 20.01B 5 90.8 0 1.5 3.97 12 55 74
7638 20.04B 5 62.392 0 1.5 1.98 12 60 78
7642 22.05B 5 68.059 0 1.5 1.63 10 68 83
7643 22.15B 5 24.643 0 1.5 0.8 10 87 94
7647 29.12B 5 7.112 0 2.5 0.36 10 82 91
7646 36.04B 5 16.638 0 2.5 1.04 10 72 86
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Appendix

Results (Regional Storm)



Peak Flow at Flow Nodes (Regional Storm)

Existing Future Difference Difference

(m3/s) (m3/s) (m3/s) (%)
Flow Node # Hyd #

Areal 
Reduction 

Factor
Comments

36.00 7606 99.2% 74.11 69.81 -4.29 -0.06 Timing of the Hydrographs Catchments 36.04 split into 36.04B 
(NasHyd) and 36.04A (StandHyd)

36.10 724 100.0% 72.83 68.11 -4.72 -0.06 Timing of the Hydrographs Catchments 36.04 split into 36.04B 
(NasHyd) and 36.04A (StandHyd)

36.20 7608 100.0% 32.36 31.47 -0.88 -0.03 Timing of the Hydrographs Catchments 36.04 split into 36.04B 
(NasHyd) and 36.04A (StandHyd)

36.40 7609 100.0% 40.59 36.69 -3.90 -0.10 Timing of the Hydrographs Catchments 36.05 change from NasHyd to 
StandHyd

37.00 729 99.2% 145.52 145.62 0.10 0.00
37.10 7610 99.2% 48.22 48.22 0.00 0.00
37.20 7611 99.2% 98.53 98.63 0.10 0.00
37.30 1477 100.0% 77.67 77.78 0.10 0.00
37.40 1025 100.0% 41.91 41.91 0.00 0.00
37.50 7612 100.0% 36.20 36.31 0.11 0.00

38.10 7607 95.4% 175.51 168.10 -7.41 -0.04 Timing of the Hydrographs Catchments 38.02 change from NasHyd to 
StandHyd

38.30 1940 97.1% 163.60 163.72 0.11 0.00
39.00 726 92.0% 639.79 671.56 31.77 0.05
39.10 590 100.0% 2.71 3.66 0.95 0.35

39.20 1796 92.7% 341.47 331.61 -9.85 -0.03 Timing of the Hydrographs Catchments 35.14 change from NasHyd to 
StandHyd

39.30 1456 95.4% 237.83 224.74 -13.09 -0.06 Timing of the Hydrographs Catchments 35.14 change from NasHyd to 
StandHyd

39.50 1776 94.2% 344.80 329.16 -15.64 -0.05 Timing of the Hydrographs Catchments 35.14 change from NasHyd to 
StandHyd

39.60 7603 94.8% 241.59 228.44 -13.15 -0.05 Timing of the Hydrographs Catchments 35.14 change from NasHyd to 
StandHyd

40.10 7590 89.4% 647.44 675.78 28.34 0.04
40.20 1469 92.0% 642.64 676.69 34.04 0.05
40.25 7593 100.0% 49.93 49.96 0.03 0.00
40.30 1373 89.4% 636.63 675.74 39.12 0.06
41.00 1819 97.1% 64.03 68.92 4.90 0.08

41.20 1393 99.2% 44.41 39.90 -4.50 -0.10 Timing of the Hydrographs Catchments 41.05 change from NasHyd to 
StandHyd

41.30 846 100.0% 40.85 40.85 0.00 0.00
42.10 7591 94.2% 82.83 109.59 26.76 0.32
42.20 1690 95.4% 73.21 99.29 26.08 0.36
43.00 1012 97.1% 84.94 107.49 22.55 0.27
43.20 857 100.0% 71.33 76.14 4.81 0.07
44.10 7592 94.2% 111.87 149.67 37.80 0.34
44.20 1307 94.8% 106.43 144.88 38.45 0.36
45.00 7569 84.0% 799.79 890.93 91.15 0.11
45.10 1028 84.0% 795.81 886.84 91.03 0.11
45.20 7572 98.2% 120.32 135.03 14.71 0.12
45.30 7573 84.0% 767.80 850.84 83.04 0.11
45.40 2074 89.4% 829.09 955.23 126.14 0.15
46.00 1503 98.2% 151.03 153.79 2.76 0.02
46.10 681 100.0% 48.43 49.22 0.79 0.02
46.30 1532 99.2% 87.48 88.78 1.30 0.01
47.10 968 95.4% 276.69 279.30 2.61 0.01
47.20 1559 96.3% 216.59 217.90 1.31 0.01
48.10 7561 89.4% 532.74 534.95 2.21 0.00
48.20 1544 92.0% 518.30 521.30 3.00 0.01
48.30 1593 94.2% 407.10 409.92 2.82 0.01
48.40 1612 94.2% 359.31 361.72 2.40 0.01
49.10 1957 71.7% 1209.19 1432.17 222.99 0.18
49.20 1319 74.4% 1232.81 1471.58 238.77 0.19
49.30 975 71.7% 1203.68 1430.19 226.51 0.19
49.40 7565 99.2% 103.49 103.49 0.00 0.00
49.50 1631 71.7% 1184.83 1412.63 227.80 0.19
49.70 1005 73.3% 1197.26 1449.68 252.43 0.21
49.80 7568 100.0% 77.43 77.43 0.00 0.00
49.90 7616 73.3% 1178.40 1434.42 256.02 0.22
50.00 1649 70.2% 1553.63 1770.59 216.96 0.14
50.10 1000 69.0% 1497.36 1702.08 204.72 0.14
50.20 770 71.7% 1585.26 1808.21 222.95 0.14
51.10 1442 89.4% 822.47 988.84 166.37 0.20
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Buckton, George

From: Maria Parish <Maria.Parish@trca.ca>
Sent: Monday, June 17, 2024 3:24 PM
To: Buckton, George
Cc: Jason Wagler
Subject: [EXT] RE: Humber Station Village, Town of Caledon - Wetland Meeting Summary

EXTERNAL EMAIL 
 

Hi George 
 
The meeting minutes capture all of my comments. Thanks! 
 
Regards 
 
Maria Parish, B.Sc., M.A., CAN-CISEC 
Senior Ecologist 
Planning Ecology | Policy Planning 
 
T: 437-880-1969  
E: maria.parish@trca.ca 
A: 101 Exchange Avenue, Vaughan, ON, L4K 5R6 | trca.ca 
 

 
 
 

From: Buckton, George <gbuckton@geiconsultants.com>  
Sent: Monday, June 17, 2024 12:52 PM 
To: Maria Parish <Maria.Parish@trca.ca> 
Subject: FW: Humber Station Village, Town of Caledon - Wetland Meeting Summary 
 
EXTERNAL SENDER  
Hi Maria, 
  
Hope you’re doing well. Just following up on this request before I forget  সহ 
  
Thanks, 
George 
  

GEI   

GEORGE BUCKTON, M.F.C. 
Senior Ecologist  
416.816.2246  
650 Woodlawn Road West, Block C, Unit 2, Guelph, ON N1K 1B8  
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From: Buckton, George  
Sent: Friday, May 31, 2024 9:30 AM 
To: Maria Parish <Maria.Parish@trca.ca> 
Cc: Jason Wagler - TRCA (jason.wagler@trca.ca) <jason.wagler@trca.ca> 
Subject: Humber Station Village, Town of Caledon - Wetland Meeting Summary 
  
Hi Maria,  
  
I hope you are well and looking forward to the weekend. 
  
I realize I did not provide a summary of our Humber StaƟon meeƟng on January 26, 2024. Could you please review and 
revise as needed. I am looking for your wriƩen confirmaƟon that I’ve captured everything correctly. I realize it’s been a 
while since the meeƟng so happy to answer any quesƟons you might have. 
  

1. Wetland Risk EvaluaƟon 
  
GEI shared their Wetland SensiƟvity mapping as part of the Wetland Risk EvaluaƟon which included Schaeffers’ 2-year 
floodline along the riparian corridors (aƩached for your reference). 
GEI/Schaeffers/Arcadis explained that for the wetlands that they are proposing to retain, none of the wetlands are fully 
within the 2-year floodline. However, the majority of the wetlands are part of the riparian floodplain, and it will be 
demonstrated they will be maintained through fluvial geomorphology /SWM exercises.  
TRCA acknowledged that all retained wetlands are within the 2-year floodline and will receive a larger volume of water 
post-development. 
TRCA agreed that FBWB modeling is not required for the site. Instead, the consultant team will demonstrate that 
erosion thresholds are not exceeded, and flows are contained within the channel corridor. 
  

2. Wetlands within Buffers  
  
TRCA suggested created wetlands within degraded areas in the valley could help reduce the volume of water directed to 
the SWM ponds. This approach was carried out by the warehouse owners east of the valley. 
TRCA agreed that created wetland pockets within the proposed drainage alignment corridor could help provide LID 
infiltraƟon as well as enhanced ecological funcƟons.  
  

3. MAS2-1 RelocaƟon  
  
GEI described the desire to relocate a small MAS2-1 slightly west (see markup green arrow on aƩached).  
Schaeffers noted the MAS2-1 could be moved to the bank of channel provided it was demonstrated adequate water 
inputs were received.  
TRCA confirmed the MAS2-1 could be relocated west, and suggested that use of sod mats be explored, and that the 
wetland be made slightly larger. 
Shaeffers asked if the wetland needs to be offline or can be online. 
TRCA stated as long as the funcƟon is replicated, they are okay either way. 
  

4. SAS Online Pond Wetland (Near Humber Stn Road) 
  
Schaeffers noted they expect a lot of water to be directed here. 
TRCA requested monitoring for changes in the vegetaƟon community and expressed concern about blowing out the 
culvert at Humber StaƟon Road.  
TRCA requested the monitoring plan include vegetaƟon and water levels here. 
TRCA agreed that FBWB modeling is not required for this wetland.  
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5. Southern Wetland CompensaƟon Area 
  
Schaeffers noted a wetland compensaƟon area at the south end of the Study Area is proposed and will be fed clean roof 
water. Water from here will be directed to the central exisƟng headwater drainage feature, and a SWM Pond will outlet 
treated water to the floodplain of the east valley. 
TRCA confirmed they are okay with this approach, and suggested trees and shrubs be planted along the wetland edge 
for shading.  
GEI noted that thicket swamp communiƟes provide aƩenuaƟon, shading, and can endure variable water levels (silver 
maple, cedar, dogwood, willows).  
TRCA noted they are okay shiŌing the wetland east into the buffer. 
Schaeffers asked if the sanitary and water infrastructure can be placed in the outer most edge of the valley buffer.  
TRCA requested further informaƟon be provided. 
  
Thanks Maria, 
George 
  

GEI  

GEORGE BUCKTON, M.F.C. 
Senior Ecologist  
416.816.2246  
650 Woodlawn Road West, Block C, Unit 2, Guelph, ON N1K 1B8  
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