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Toronto and Region Conservation Authority 

101 Exchange Avenue 

Vaughan, Ontario 

L4K 5R6 

 

Attention: Dan Hipple, P.Eng. 

  Senior Manager, Water Resources Engineering 

 

 

Dear Dan: 

Re: Rouge River Hydrology Study Update 

Wood (formerly Amec Foster Wheeler) is pleased to submit this Final Report for the Rouge River 

Watershed Hydrology Update Study.  The submission of this report represents the culmination of 

effort and dedication on the part of Wood and TRCA staff toward developing a hydrologic model 

for Regulatory Floodline Mapping purposes, as well as establishing stormwater management 

criteria for future development within the Watershed per the current Municipal Official Plans.  In 

particular, the recommended stormwater management plan for the future development areas 

encompasses sizing criteria for end-of-pipe facilities as well as Low Impact Development Best 

Management Practices (LID BMPs) to achieve post-to pre control of peak flood flows at critical 

locations within the watershed.  Furthermore, the guidance provided within this study for 

providing peak flow control within the Rouge River Watershed is considered compliant with the 

requirements of the 2007 Rouge River Watershed Plan, and works toward addressing stormwater 

management requirements for Redside Dace per the 2016 MNRF Guidelines. 

We wish to express our sincere appreciation for the guidance and insight provided by TRCA staff 

during the course of this study, and thank TRCA for the opportunity to complete this assignment 

for the truly unique setting within the Authority’s jurisdiction. 

Yours truly, 

 

Wood Environment & Infrastructure Solutions 

a Division of Wood Canada Limited 

 

 

 

Per: Aaron Farrell, M.Eng., P.Eng.   Per: Ron Scheckenberger, M.Eng., P.Eng. 

 Associate, Water Resources    Principal Consultant, Water Resources 

AF/af 
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1.0 INTRODUCTION 

The Rouge River Watershed, in Toronto and Region Conservation Authority jurisdiction, extends 

from the hills of the Oak Ridges Moraine toward Lake Ontario, and measures some 336 km2.  The 

Watershed lies within the Regions of York and Durham, and encompasses portions of the Cities 

of Toronto and Pickering, the Towns of Richmond Hill and Whitchurch Stouffville, and the majority 

of the City of Markham.  The lower reaches of the Watershed, within the City of Toronto and 

portions of the City of Markham, are currently urbanized, however the majority of the Watershed 

(i.e. 65% +/-) is currently in a non-urban condition (i.e. rural, natural cover, and open water). 

The Toronto and Region Conservation Authority (TRCA) has initiated the Rouge River Watershed 

Hydrology Study to: 

i) Update the watershed hydrologic modelling to reflect the land use changes since the 2001 

Rouge River Hydrology study and improvements in modelling technology; 

ii) Calibrate and validate the updated model using rainfall-runoff data from recent storm 

events; 

iii) Estimate peak flows for 2 to 350-year design storms and the Regional storm under existing 

and future land use scenarios; and 

iv) Develop flood (quantity) control criteria to be implemented within proposed future 

development lands (approved Official Plans). 

Detailed hydrologic modelling has been completed to address the study objectives.  This report 

summarizes the selection, development, and calibration of the hydrologic model applied for this 

study, the methodology applied for the assessment, the findings of the assessment, and the 

recommendations for future studies to implement and build upon the findings from this study. 

1.1 Study Process 

The Rouge River Hydrology Study has been completed under the direct oversight of TRCA staff.  

In addition, TRCA retained WSP and RBWater to Peer Review the PCSWMM hydrologic model 

development and calibration.  Correspondence regarding the Peer Review comments and 

responses are included in Appendix A. 
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2.0 HYDROLOGIC MODEL DEVELOPMENT 

2.1 Hydrologic Model Selection 

 Selection Criteria 

Based on consultation with TRCA staff, the following criteria have been applied in the selection of 

the hydrologic model for the hydrology study: 

• The hydrologic model should be technically supported by a recognized public agency 

(within Canada and the United States), 

• The hydrologic model methodology and updates should be well documented, 

• Preference is given toward public domain software versus proprietary software, 

• The hydrologic model should be capable of simulating runoff from both rural and urban 

land uses, 

• Consideration should be given toward maintaining legacy software within the study area, 

• Preference is given toward hydrologic models which can be integrated with a Geographic 

Information System (GIS) to streamline and expedite reviewing model results and 

incorporating future updates/refinements based upon site-specific information, 

• The hydrologic model methodology and parameterization should be relatively easily 

understood by practitioners, to facilitate future updates/refinements. 

 Hydrologic Model 

The Terms of Reference for the Rouge River Watershed Hydrology Study, specify that the 

hydrologic analyses are to be completed using the PCSWMM modelling software.  The following 

provides a summary of the key rationale and basis for the selection of the PCSWMM hydrologic 

model: 

• The PCSWMM model is fully compatible with GIS software to facilitate and expedite 

subwatershed scale discretization and parameterization. 

• The EPA SWMM hydrologic model, which is the analytical core of the PCSWMM platform, 

is fully supported by the US EPA and freely available, hence the methodology is considered 

more rigorously and robustly supported and clearly documented compared to analytical 

tools created and/or maintained by sole proprietors, and is anticipated to have greater 

longevity/long-term applicability for future use. 

• The EPA SWMM hydrologic model is supported by the Ontario Ministry of Natural 

Resources and Forestry for establishing peak flows for Regulatory Floodline Mapping (ref. 

Technical Guide – River and Stream Systems:  Flooding Hazard Limit, Ontario Ministry of 

Natural Resources, 2002). 
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• The EPA SWMM hydrologic model applies the Green & Ampt methodology for simulating 

rural areas, which is applied by several other accepted hydrologic models for modelling 

rural and non-urban subwatersheds (e.g.. HEC-HMS, WATFLOOD, and WEPP) 

• The PCSWMM model has been widely used by leading practitioners and agencies across 

Southern Ontario and the U.S. for watershed and subwatershed scale studies, including 

studies for the TRCA. 

• The model is capable of simulating the hydrologic influence and benefits of wide-scale 

application of Low Impact Development Best Management Practices (LID BMPs), and flood 

forecasting for small and predominantly urban watersheds. 

As discussed with TRCA staff during the initial phases of the study, Wood concurs with the 

selection of the PCSWMM hydrologic model, recognizing the methodologies and objectives 

outlined in the foregoing.  In addition, the PCSWMM methodology has been applied for 

watershed-scale hydrologic analysis in other jurisdictions in Canada and Ontario, as well as within 

the United States, hence has been recognized as an accepted model for establishing stormwater 

management requirements and for establishing Regulatory Flows that will be used for Regulatory 

Flood Plain mapping. 

The EPA SWMM methodology is recognized to be particularly well-suited toward simulating urban 

areas.  As noted, the model can apply the Green & Ampt methodology for simulating runoff from 

rural areas.  The Green & Ampt method is applied by several other hydrologic models used for 

modelling rural and non-urban subwatersheds (e.g. HEC-HMS, WATFLOOD, and WEPP).  In 

particular, the SWAT hydrologic model, which was developed from hydrologic modelling for rural 

areas, applies the Green & Ampt methodology to simulate runoff at sub-daily timesteps (ref. 

Eitsch, S.L., J.G. Arnold, J.R. Kiniry, and J.R. Williams. 2005. Soil and water assessment tool 

theoretical documentation, Version 2005. Grassland, Soil, and Water Research Laboratory, 

Agriculture Research Service, Temple, TX.).  Furthermore, the Green & Ampt methodology is 

identified as an acceptable approach in British Columbia and Alberta for hydrologic analysis of 

forests (ref. Beckers, J., B. Smerdon, and M. Wilson. 2009. Review of hydrologic models for forest 

management and climate change applications in British Columbia and Alberta. forrex Forum for 

Research and Extension in Natural Resources, Kamloops, BC forrex Series 25).  Consequently, the 

applicability of the Green & Ampt method for modelling rural conditions has been recognized in 

the development of various hydrologic models in the past and presently, and as such has been 

deemed appropriate for application in the Rouge River Watershed Hydrologic modelling. 

2.2 Subcatchment Discretization 

Several different sources of information have been provided by the TRCA to assist in the 

subcatchment delineation process, specifically: 

• 2002 Digital Elevation Model (DEM) at a 10 m resolution 

• Associated 1 m elevation contours generated from the above DEM 
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• Watercourse layer (updated to reflect current watercourse alignments; changes due to 

development) 

• Available Storm Sewer Mapping from TRCA partner municipalities (Richmond Hill, 

Whitchurch-Stouffville) 

• Minor System Catchment Mapping from TRCA partner municipalities (Markham, 

Richmond Hill) 

• Major System Catchment Mapping from TRCA partner municipalities (Markham) 

• Existing Land Use Mapping 

• Aerial Photography 

• Stormwater Management Facility Location Mapping (including the TRCA’s data, as well as 

those of the municipalities of Markham, Richmond Hill, and Whitchurch-Stouffville) 

• Catchment boundary plans from Stormwater Management (SWM) Facility Design Reports 

(as assembled by the TRCA) 

Initial subcatchment boundaries were delineated using the DEM and the analysis tools within 

ArcGISTM.  Given the high degree of urbanization in the lower portions of the Rouge River, and the 

associated number of SWM facilities, the initial discretization was based on an approximate 

subcatchment size of 50 ha, in order to provide consistency between rural and urban areas.  This 

initial analysis resulted in a total of 1,113 subcatchments, with an average size of 30 ha; however 

this was in part due to the limitations of the GIS-based analysis, and the inclusion of a number of 

small subcatchments. 

Adjustments to the subcatchment boundaries were undertaken using the previously noted data 

sources.  Drainage boundary adjustments were made to reflect information regarding drainage 

to SWM facilities in particular, however adjustments were also made in other areas of the 

watershed as required (in particular excessively large or small drainage areas).  The application of 

these adjustments resulted in a total of 852 subcatchments, with an average size of 40 ha.  A 

meeting was subsequently convened with TRCA staff, during which the preliminary subcatchment 

boundaries were presented and reviewed.  As part of the discussion, several areas of the watershed 

were identified for further review, in particular: 

• Areas along the northern boundary of the watershed which were identified as being 

potentially internally draining areas 

• An area along the eastern boundary which was identified as potentially being within the 

adjacent watershed (Duffins Creek) 

• A large area towards the south limit of the watershed (north of Highway 401) which the 

currently approved watershed boundary indicated was within the Rouge River, yet the 

DEM-based analysis indicated was outside of the watershed boundary 
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With respect to the first item, the northern boundary of the watershed was reviewed in further 

detail, and the overall boundary adjusted to reflect internally draining areas which were 

considered to be non-contributory to surface runoff.  In addition, internally draining areas within 

the Rouge River watershed were identified and adjusted within the model (i.e. separate outfalls – 

no surface runoff contribution to the watershed).   

With respect to the second item, the area of interest was reviewed and it was concluded that this 

area did indeed form part of the adjacent watershed.  The boundary was revised accordingly 

(which more closely matched TRCA’s approved watershed boundary in this area). 

With respect to the third item, TRCA staff conducted a site visit and advised that this area was to 

be included within the Rouge River watershed, since no obvious outlet crossing Highway 401 was 

evident.  Accordingly, Wood re-introduced this drainage area into the subcatchment 

discretization. 

In addition to the foregoing noted refinements, further adjustments were made to the internal 

drainage boundaries as required based on supplemental information provided by the TRCA, 

primarily related to subcatchment plans for areas draining toward existing SWM facilities.  The 

subcatchment discretization was subsequently further refined, in order to combine smaller 

subcatchments as appropriate, and thereby maintain consistency among the subcatchment sizes. 

The resulting number and size of the modelled subcatchments are as follows: 

• Total of 840 subcatchments. 

• Subcatchment sizes range from 1 ha to 289 ha. 

• Mean and median subcatchment sizes of 40 ha and 29 ha respectively. 

2.3 Model Routing Elements 

 Channel Routing Elements 

The hydraulic elements representing the open watercourses within the Rouge River Watershed 

have been generated using a 10x10 m2 resolution DEM provided for this study (2002). In 

accordance with the PCSWMM methodology, the transects have been generated perpendicular 

to the direction of flow at locations representing changes in the open watercourse system 

geometry (i.e. slope and/or cross-section); additional transects have been added as required, in 

order to provide the requisite geometry data for the open watercourses between the model nodes 

and junctions, upstream and downstream of the hydraulic structures, and to provide 

representative elements for the hydraulic elements representing the open watercourses through 

the subcatchments, which convey flows from the upstream contributing area.  Manning’s 

Roughness coefficients for the routing elements representing the open watercourses have been 

uniformly set at 0.06.  This approximate value is an average of the typically applied values for the 

channel and overbank sections (0.035 and 0.08 respectively), as per the HEC-RAS methodology 

for riverine systems. 



 

Rouge River 

Hydrology Study Update 

 

 

TP112084 | September 2018  Page 6 of 73 

 

 

 

 

For model calibration purposes, hydraulic elements representing the hydraulic structures within 

the Rouge River Watershed have been generated based upon the TRCA HEC-RAS hydraulic 

models provided for this study.  These hydraulic structures were combined with the open channel 

sections to generate the hydraulic network used for calibration purposes.  [NOTE:  Hydraulic 

Structures, per Provincial convention, have been removed for impact and performance 

assessments.]  Adjustments to the hydraulic network were made as necessary to address 

discrepancies between the DEM and the HEC-RAS datasets (i.e. significant invert differences 

between structures and channels, negative and zero slopes, countersunk conditions, etcetera), in 

order to enhance the stability and performance of the hydraulic elements within the PCSWMM 

model. 

Through the above process, a total of 1336 hydraulic elements have been incorporated into the 

PCSWMM model to represent the open watercourses, and 293 hydraulic elements have been 

incorporated into the model to represent the hydraulic structures. 

 Stormwater Management Facilities 

Background information for the existing stormwater management facilities within the Rouge River 

Watershed have been provided for use in this study.  This information has been provided in the 

form of various reports and relevant excerpts, which describe the storage-discharge relationships 

and contributing drainage areas and land use for specific stormwater management facilities within 

the Watershed.  This information has been used to generate stage-surface area and stage-

discharge relationships for 151 existing stormwater management facilities within the Rouge River 

Watershed (ref. Appendix B). These numerical relationships have been incorporated into the 

PCSWMM model in order to represent specific existing stormwater management facilities within 

the Watershed.  In addition, stage-surface area and stage-discharge relationships similarly have 

been developed and incorporated into the PCSWMM model in order to represent the Toogood 

Pond and the Milne Dam.   

2.4 Existing Conditions Model Parameterization 

 Land Use 

The subcatchment impervious coverage in the PCSWMM model has been calculated based upon 

the existing land use mapping provided for use in this study, and corresponding impervious 

coverages for each land use.   In areas with large agricultural and open space designations, a zero 

or near zero condition results, which has been prevalent in previous iterations of the PCSWMM 

model.  Based on the discussions with TRCA staff and its Peer Reviewer, it was agreed to increase 

the imperviousness associated with agricultural / rural lands within the West Rouge River 

Watershed to 5% from the original 0% levels to reflect various ‘minor’ impervious areas in these 

subcatchments, and to similarly increase the imperviousness associated with agricultural/rural 

lands within the Little Rouge Subwatershed to 10% from the original 0% levels. 

For the purpose of model calibration, the existing land use within the Watershed has assumed the 

2009 land use condition.  The base land use mapping provided by TRCA reflects a 2005 land use; 
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from this, Wood created updated land use mapping that reflects changes in land use indicated by 

the 2009 aerial photography as supplied by the TRCA.  Imperviousness values for the different 

land uses have been applied based on standard values applied by Wood in previous watershed-

scale studies, including the Credit River Flow Management Study (Philips Engineering Ltd., 2007) 

and the Humber River Hydrology Study (AMEC, November 2012 Draft).  The existing land use 

conditions for the Rouge River Watershed is presented in Drawing 2.4.1, and the directly 

connected imperviousness values, by land use, are presented in Table 2.4.1. 
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Table 2.4.1 Directly Connected Imperviousness for Land Uses 

Class Land Use Description Directly Connected Imperviousness (%)1. 

AGC Agriculture -Cultivated 02. 

AGG Aggregate Extraction 02. 

AGP Agriculture - Pasture 02. 

AP Airport Lands 50 

B Beach Bluff 02. 

C Commercial 96 

CEM Cemetary 32 

ESTR Estate Residential 15 (30) 

F Forest 0 

GC Golf Course 0 

HC Hydro Transformer Station 50 

HDR High Density Residential 65 (75) 

HWY Highway 60 

IND Industrial 93 (95) 

INS Institutional 32 (60) 

LMDR Low Medium Density Residential 45 (70) 

M Meadow 02. 

OW Open Water 95 

REC Recreational 65 

RWY Railway 50 

S Successional 0 

UOS Urban Open Space 10 

V Vacant 02. 

W Wetland 0 

ZOO Zoo 15 

NOTE: 1. Values in parentheses represent total impervious coverages for given land use, as 

typically applied by other hydrologic models (i.e. VisualOTTHYMO), where different 

from directly connected impervious coverage values. 

 2. Impervious values do not include application of 5% imperviousness for West Rouge 

Watershed and 10% imperviousness for Little Rouge Subwatershed for calibration of 

rural and agricultural subcatchments. 

The impervious coverage for each subcatchment within the PCSWMM hydrologic model has been 

established based upon the 2009 land use mapping and applying the LOOKUP function within 

PCSWMM to determine the aerially-weighted, directly connected imperviousness for the 

subcatchment layer.   



 

Rouge River 

Hydrology Study Update 

 

 

TP112084 | September 2018  Page 9 of 73 

 

 

 

 

 Soils 

The classification, characterization, and parameterization of the soils within the Rouge River 

Watershed has been established based upon the surficial geology database provided by TRCA.  

The surficial geology database has been selected over the Ontario Ministry of Agriculture, Food 

and Rural Affairs (OMAFRA) Surficial Soils database primarily because the surficial geology 

database is recognized to represent the geologic conditions within the upper strata of the 

geology.  By comparison, the OMAFRA Surficial Soils characterize only the top portion of the 

upper strata, which is representative of a varied and undetermined depth, and hence is considered 

less representative of the properties and characteristics associated with the upper geology.   

The dominant surficial soils within the Rouge River Watershed are presented in Figure 2.4.1.  As 

the information in Figure 2.4.1 indicates, the surficial soils consist primarily of diamicton, with 

regions of sand, silt, and gravel, and localized fill and organic deposits. The diamicton soils have 

been characterized by TRCA staff as comparable to fracture Halton Till soils. The hydologic 

properties of fractured till soils (i.e. permeability, porosity, etc.) are highly varied, hence no generic 

parameterization is currently available for these soil types within available literature. Initial efforts 

at calibrating the PCSWMM model attempted to apply a generic parameterization for the 

diamicton soils (i.e. the parameters for diamicton soils were applied constantly throughout the 

Watershed); the best fit calibration results from this approach yielded comparable parameters for 

diamicton and sandy soils. Based upon discussions with TRCA staff, the uniformly equivalent 

parameterization for diamicton and sandy soils was deemed inconsistent with observations from 

other studies.  
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Figure 2.4.1  Soils Groups in Rouge Watershed Based on Provided Surficial Geology 

Dataset 

In an effort to further refine the soil characterization within the Watershed, an additional review 

of the soils database provided by TRCA was completed to identify a more refined characterization 

of the soils, particularly the diamicton.  Through this process, another attribute was identified 

within the shapefile provided by TRCA, referenced as “SINGLE_PMA”, which provided a refinement 

to the soil composition for the diamicton.  This information is presented in Figure 2.4.2. 
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Figure 2.4.2 – Reclassification of Surficial Geology in Rouge Watershed 

As the information in Figure 2.4.2 indicates, the application of the more refined soil composition 

dataset has subdivided the diamicton soils into three different soil types:  clayey soils, sandy soils, 

and silty soils.  The information also suggests that the dominant form of the diamicton soils is 

consistent with a sandy texture, with silty type soils toward the upper reaches of the Watershed.  

This geographic distribution of the soil types is consistent with the characterization provided by 

TRCA staff, which indicated a generally higher permeability material within the upper (northern) 

sections of the Watershed, and relatively lower permeability material toward the middle and lower 

(southern) sections of the Watershed.   

The hydrologic analyses have applied the Green & Ampt methodology for simulating soil 

infiltration.  The base parameterization of the different soil types has been established based upon 

recommended literature values for the various soil types within the Watershed, supplemented by 

the characterization of the Watershed soils as provided by TRCA staff over the course of this Study.  

The recommended literature values for the given soil types, as well as the base parameterization 

for the soils within the Rouge River Watershed, as per the distribution and types identified in 

Figure 2.4.2, are summarized in Table 2.4.2.  
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Table 2.4.2 Green and Ampt Infiltration Parameters 

Soil Type 
Conductivity  

(mm/hr) 

Suction Head  

(mm) 

Initial Moisture Deficit 

 (fraction) 

Recommended Green-Ampt Parameters as per CHI, 2010 

Sand 120.4 49.02 0.024 

Loamy Sand 29.97 60.96 0.047 

Sandy Loam 10.92 109.98 0.085 

Loam 3.3 88.9 0.116 

Silt Loam 6.6 169.93 0.135 

Sandy Clay Loam 1.52 219.96 0.136 

Clay Loam 1.02 210.06 0.187 

Silty Clay Loam 1.02 270 0.21 

Sandy Clay 0.51 240.03 0.221 

Silty Clay 0.51 290.07 0.251 

Clay 0.25 320.04 0.265 

Initial Green-Ampt Parameters for Soils As Identified in TRCA Database 

clayey 1.02 270 0.21 

gravel 120.4 49.02 0.024 

organic deposits 6.6 169.93 0.135 

sand 29.97 60.96 0.047 

sandy 1.52 219.96 0.136 

silt 6.6 169.93 0.135 

silty 6.6 169.93 0.135 

As the information in Table 2.4.2 indicates, the base parameterization for sand and gravel soils 

within the Watershed have been established as per the recommended literature values (ref.  User’s 

Guide to SWMM5, CHI, 2010).  The information further indicates that the literature values for sandy 

clay loam soils has been applied for the sandy (diamicton) soils within the Watershed; this is 

considered consistent with the characterization of the diamicton soils as fractured till.  The 

literature values for clay loam soils have been applied for the clayey soils in the Watershed, and 

the literature values for silt loam have been applied for the silt, silty, and organic deposits within 

the Watershed.  Finally, the slity (diamicton) soils within the upper regions of the Watershed 

exhibit a higher permeability than the sandy (diamicton) soils within the middle and lower regions 

of the Watershed; this is considered consistent with the characterization provided by TRCA staff, 

which noted that the soil permeability within the upper (northern) regions tend to be higher than 

the soil permeability in the middle and lower regions of the Watershed. 

  



 

Rouge River 

Hydrology Study Update 

 

 

TP112084 | September 2018  Page 13 of 73 

 

 

 

 

3.0 MODEL CALIBRATION 

3.1 Calibration Storm Selection 

The calibration of the PCSWMM hydrologic model for the Rouge River Watershed has been 

completed using rainfall and streamflow data furnished by TRCA for gauge stations within, and 

proximate to, the watershed.  The rainfall and streamflow data provided for use in model 

calibration are presented in Figure 3.1.1 and summarized in Table 3.1.1. 

 

Figure 3.1.1 – Stream Flow and Rainfall Gauges Location Plan 
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Table 3.1.1 Station Information for Rainfall and Stream Flow Gauges Used for Screening 

Assessment 

ID Name Operator Watershed 

Rainfall Gauges 

HY011 Bruce Mills Conservation Area TRCA Rouge 

HY021 Dufferin Reservoir TRCA Don 

HY031 Goodwood Pumping Station TRCA Duffins 

HY036 Kennedy Pump Station TRCA Highland 

HY043 Little Rouge at 16th TRCA Rouge 

HY044 Milne Dam TRCA Rouge 

HY048 Morningside at Finch TRCA Rouge 

HY050 Morningside Works Yard TRCA Highland 

HY051 Petticoat Conservation Area TRCA Petticoat 

HY060 Stouffville Dam TRCA Duffins 

HY063 Transport Canada TRCA Duffins 

HY069 York Pumping Station TRCA Rouge 

HY070 York Region Works Yard TRCA Rouge 

Stream Flow Gauges 

02HC022 Rouge River Near Markham Rd WSC Rouge 

02HC028 Little Rouge Creek Near Locust Hill WSC Rouge 

02HC053 Little Rouge River Near Dicksons Hill WSC Rouge 

RH-Site F Rouge East (Leslie Tributary) Richmond Hill Rouge 

RH-Site G Rouge at Hwy 404 Richmond Hill Rouge 

The rainfall and stream flow data have been reviewed in order to identify storm events with 

coinciding rainfall and runoff response, with relatively uniform spatial coverage across the Rouge 

River Watershed. The storm screening analysis, conducted using the rainfall and stream flow data 

provided by TRCA, yielded a total of twelve (12) events which have been assessed in detail to 

determine suitable storms for consideration in model calibration. The identified storm events are 

provided in Table 3.1.2 and sorted in descending order based on their average depth of rainfall 

across the reviewed rain gauges. 

Recognizing that the objective of this exercise has been to identify storm events with the most 

uniform spatial coverage across the Rouge River Watershed, the identified storm events with a 

large coefficient of variance, indicative of a less favorable spatial coverage, have been excluded 

from further analysis.  

In the next step of the screening process, runoff coefficients for the observed data for selected 

storm events have been calculated to identify events with a reasonable and expected flow 

response.  For rural areas, runoff coefficients would generally be anticipated to range from 

between 0.1 to 0.3, depending upon soil type, storm volume and intensity, and inter-event period.  
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For urban areas, runoff coefficients would be anticipated to range from between 0.4 to 0.9, 

depending upon the form and type of urban development, as well as associated vintage.  Prior to 

calculating runoff coefficients, baseflow separation has been completed by identifying the point 

of rise in the hydrograph and point of recession in the hydrograph, and removing the portion of 

flow corresponding to the linear connection of these points. 

The PCSWMM hydrologic model has been calibrated using observed rainfall data from six (6) 

rainfall gauges.  The rainfall dataset has been screened in order to identify storm events of 

sufficient spatial coverage across the Watershed, and sufficient rainfall depth to generate runoff 

(i.e. average rainfall depths greater than 20 mm preferred).  The storm events which have been 

selected for model calibration are presented in Table 3.1.2. 

Table 3.1.2 Summary of Storm Events Selected for Model Calibration 

Event Date 

Rain Gauge Location and ID (mm) 

Event 

Average 

(mm) 

HY011 

Bruce-

Mill 

HY036 

Kennedy 

PS 

HY043 

Little 

Rouge      

at 16 

HY050 

Morningside 

HY069 

York 

PS 

HY070 

York 

Regions 

YW 

2006 

17-Oct 35.4 33.4 33.3 53 33.8 30.6 35.9 

10-Jul 38.9 33.6 28.9 28.2 34.8 32.4 32.9 

11-May 35.5 29.6 35.5 missing 21.2 21.8 29.7 

2008 

20-Jul 21.2 37.2 58 37.4 21 44.4 38.7 

9-Aug 20.4 27.6 19.6 25.8 23.6 25.8 23.8 

23-Jul 42.2 28.2 26 13.4 41 23.6 28.7 

2010 

23-Jul 56.6 39.8 57.2 44 47.6 47.4 49.7 

2-Jun 28 29.2 33.2 40 27 31.4 31.8 

24-Jun 23 37.2 31.2 22.2 29.8 33.6 29.0 

2013 1-Aug 37  33.8  40 38.6  

2014 5-Sept 31.2  30.8  32 30.2  

Stream flow data have been provided for the eight (8) stream flow gauges within the Watershed 

(ref. Figure 3.1.1).  The stream flow data have been analyzed to determine the runoff coefficients 

for the observed runoff response for each of the above candidate events for model calibration.  

The results of this assessment are presented in Table 3.1.3. 
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Table 3.1.3 Calculated Observed Runoff Coefficients for Stream Flow Stations for Calibration 

Events 

Event Date 
Stream Flow Gauge 

Site E Site F Site G HY048 HY049 2HC022 2HC028 2HC053 

11-May-06 0.46 0.06 0.15   0.17 0.15 0.15 

1-Jul-06 0.89 0.03 0.11      

20-Jul-08 1.81 0.14 0.23      

9-Aug-08 0.90 0.04 0.16 0.33 0.40 0.30 0.14 0.16 

2-Jun-10 0.61 0.13  0.20  0.14 0.07 0.11 

24-Jun-10 1.21 0.26  0.23  0.32 0.16 0.17 

23-Jul-10 0.99 0.14  0.14  0.24 0.17 0.12 

1-Aug-13  0.54 0.32   0.36 0.18 0.19 

5-Sept-14  0.29 0.52   0.38 0.37 0.30 

The runoff coefficients for the selected storm events vary according to soil type, land use, and 

season.  As noted, for non-urban land uses, runoff coefficients would be anticipated to range from 

0.1 to 0.4, with higher runoff coefficients anticipated for tighter soil conditions and/or saturated 

soil conditions at the onset of the storm event.  For urban land uses, the runoff coefficient is 

generally associated with the extent of impervious coverage within the contributing drainage area, 

with higher runoff coefficients for higher impervious land uses (i.e. commercial/industrial land 

uses).  In general, the runoff coefficients for urban land uses would be anticipated to range from 

0.55 for residential land uses to as high as 0.95 for industrial/commercial land uses. 

The information provided in Table 3.1.3 has been reviewed and compared with the land use data, 

in order to verify that the observed runoff coefficient (i.e. runoff volume) is representative of the 

contributing land use conditions to the gauge.  Through this screening process, it has been 

determined that the observed runoff coefficients for four gauges (i.e. gauges G, 02HC022, 

02HC028, 02HC053) are generally consistent with anticipated values for the contributing land use, 

and have therefore been advanced for use in calibrating the PCSWMM model.  The locations of 

the stream flow gauges and rainfall gauges, as well as the Theissen Polygons which have been 

applied for the distribution of the rainfall gauges, are presented in Figure 3.1.1. 

3.2 Calibration Criteria 

In order to assess the ability of the calibrated model in mimicking the hydrological processes 

within the Rouge River Watershed, model performance assessment measures must be applied. 

Model performance assessment can usually be done by comparing both simulated and observed 

hydrographs graphically and using statistical measures.  

The model calibration has, based on direction and consultation with TRCA staff, applied the criteria 

provided in the Wastewater Planning Users Group (WaPUG) Modelling Code of Practice (2002) for 

calibrating closed conduit models, as follows: 

• Simulated volume is within +20% to -10% of the measured volume  
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• Simulated peak flow is within +25% to -15% of the measured value 

• The observed and modelled hydrographs meet the criteria for two (2) out of three (3) 

events. 

In addition, the following criteria have been applied for the local calibration, based upon the 

comments provided by TRCA’s Peer Reviewer (ref. Appendix A): 

i. Subcatchment impervious coverage to be adjusted to increase runoff volumes within the 

headwater subcatchments. 

ii. Hydraulic conductivity to be adjusted as required to offset increase in runoff volume within 

the overall system. 

iii. Overland flow length to be established using a 5:1 ratio of subcatchment length to width. 

3.3 Model Calibration 

The base parameters for the soils have been iteratively adjusted through the calibration process, 

in order to generate simulated runoff responses which closely correspond to the observed runoff 

responses.  The calibration results have been evaluated based upon comparing the simulated and 

observed runoff volumes, peak flow, time to peak, and shape of simulated and observed 

hydrographs graphically.  The following process has been applied for the calibration of the 

PCSWMM model:   

• The soil conductivity was initially adjusted until the simulated runoff volume closely 

matched the observed runoff volume.   

• The soil suction head was then adjusted until the simulated peak flow closely matched the 

observed runoff volume. 

• The soil initial moisture deficit was adjusted to refine the calibration results. 

• Final refinements to soil conductivity were made to further improve the calibration. 

In order to offset the change in the runoff volume in the system due to the increased percentage 

imperviousness in headwater subcatchments and adjustments to the subcatchment width 

parameter, further calibration was conducted to refine the soil parameters, subcatchment width 

ratio, and impervious coverages for the non-urban subcatchments in an effort to establish 

subcatchment width ratios and impervious coverages within the ranges noted above, while 

improving upon the accuracy of the estimated peak flow and runoff volumes.  Through this 

process, minor adjustments to the soil parameters (i.e. hydraulic conductivity, suction head, and 

initial moisture deficit) have been applied. 

Further, in response to TRCA input, a local calibration was undertaken for the Little Rouge 

Subwatershed, in order to further improve upon the correlation between the observed and 

simulated response for that portion of the Rouge River Watershed.  The methodology applied for 

the local calibration has built upon the following approach and criteria: 
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i. Local calibration approach is to be applied for Little Rouge Subwatershed, establishing unique 

model parameters for the Little Rouge Subwatershed from the balance of the Rouge River 

Subwatershed.   

ii. Calibration to WSC Gauges 02HC053 and 02HC028 within Little Rouge Subwatershed is 

required to achieve higher runoff volume and peak flows at each gauge, and improved time-

to-peak at WSC Gauge 02HC028.  Further calibration to subcatchments downstream of WSC 

Gauge 02HC053 within Little Rouge Subwatershed to be undertaken as required to achieve 

acceptable runoff volume and peak flows at WSC Gauge 02HC028, while retaining 

subcatchments parameters to WSC Gauge 02HC053. 

iii. Model parameters for the subcatchments between Gauges 02HC053 and 02HC028 

(i.e. downstream of the former but upstream of the latter) are to be adjusted to achieve the 

simulated runoff volumes and peak flows at Gauge 02HC028 within acceptable range. 

iv. The simulated flows at WSC Gauge 02HC053 is required to more closely match observed flows, 

particularly for calibration events with high observed peak flows; lower simulated flows at WSC 

Gauge 02HC028 may be as much as 10% below observed flows.  Simulated flows at WSC 

Gauge 02HC053 higher than observed are acceptable, if necessary to achieve flows within 10% 

of observed values at Gauge 02HC028. When performing local calibration for Little Rouge 

watershed, between the two available gauges, preference should be given to gauge 02HC053. 

v. Soil parameters for Little Rouge Subwatershed (i.e. hydraulic conductivity, initial moisture 

deficit, and suction head) to be adjusted to achieve higher simulated runoff volume and peak 

flow at both stations.  [NOTE:  Different soil parameters between Little Rouge Subwatershed 

and the west portions of the watershed are consistent with observed differences in soil 

textures between the east and west areas of the upper reaches of the watershed.]  Channel 

routing parameters (i.e. channel roughness coefficient and channel length) to be adjusted 

between WSC Gauges 02HC053 and 02HC028) to achieve better time-to-peak at WSC Gauge 

02HC028. 

vi. Soil parameters for Little Rouge Subwatershed (i.e. hydraulic conductivity, initial moisture 

deficit, and suction head) for the subcatchments within the lower reaches of the Little Rouge 

(i.e. downstream of WSC Gauge 02HC028) are to apply the soil parameterization established 

for the subcatchments between Gauges 02HC053 and 02HC028.   

The local calibration to WSC Gauge 02HC028 has involved uniformly adjusting the hydraulic 

conductivity for the subcatchments downstream of WSC Gauge 02HC053; the approved 

parameterization upstream of WSC Gauge 02HC053 has been retained, as agreed with TRCA.  It 

should be noted that the approach of uniformly adjusting the hydraulic conductivity differs from 

the methodology applied for the calibration of the balance of the PCSWMM model for the Rouge 

River Watershed, whereby the calibrated parameters have been correlated to literature values for 

specific soil types, in order to maintain a physical basis for the model parameterization.  The initial 

calibration has consisted of incrementally adjusting the hydraulic conductivity within the 

respective subcatchments, to increase the simulated volume and peak flow within acceptable 
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range, as per the direction provided by TRCA.  The calibrated soil parameters, corresponding to 

the soils data provided by TRCA for the Rouge River Watershed, are summarized in Table 3.3.1. 

Further to the above, the channel routing elements representing the open watercourses between 

the calibration gauges within the Little Rouge Subwatershed (ref. Gauge 02HC053 and 02HC028) 

have been adjusted, as required, to improve upon the timing of peak flow response for the 

calibration events. 
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Table 3.3.1 Calibrated Soil Parameterization for Rouge River Watershed 

Soil Type 
Conductivity Suction Head 

Initial MD 
mm/hr mm 

West Rouge River Watershed 

Diamicton clayey 0.714 189 0.0189 

Diamicton sandy 2.31 62.23 0.1044 

Diamicton silty 4.62 118.95 0.1215 

Gravel 84.28 34.31 0.0216 

Gravel sandy 84.28 34.31 0.0216 

Organic deposits 4.62 118.95 0.1215 

Sand 20.979 42.67 0.0423 

Sand gravelly 20.979 42.67 0.0423 

Sand silty 7.644 76.99 0.0765 

Silt clayey 0.357 203.05 0.2259 

Little Rouge Subwatershed Upstream of WSC Guage 02HC053 

Diamicton Clayey 0.71 189.0 0.0189 

Diamicton Sandy 2.31 62.2 0.1044 

Diamicton Silty 29.97 61.0 0.0470 

Gravel 84.28 34.3 0.0216 

Gravel Sandy 84.28 34.3 0.0216 

Organic Deposits 4.62 119.0 0.1215 

Sand 20.98 42.7 0.0423 

Sand Gravelly 20.98 42.7 0.0423 

Sand Silty 7.64 77.0 0.0765 

Silt Clayey 0.36 203.0 0.2259 

Little Rouge Subwatershed Downstream of WSC Gauge 02HC053 

Diamicton Clayey 0.29 94.5 0.0095 

Diamicton Sandy 0.92 31.1 0.0522 

Diamicton Silty 11.99 30.5 0.0235 

Gravel 33.71 17.2 0.0108 

Gravel Sandy 33.71 17.2 0.0108 

Organic Deposits 1.85 59.5 0.0608 

Sand 8.39 21.3 0.0212 

Sand Gravelly 8.39 21.3 0.0212 

Sand Silty 3.06 38.5 0.0383 

Silt Clayey 0.14 101.5 0.1130 

 

The results of the model calibration are presented in Appendix C.  The results of the model 

calibration indicate that the adjustments to the model parameterization advanced through the 
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process summarized above have improved upon the correlation between the observed and 

simulated response.  Consequently, the calibrated PCSWMM hydrologic model has been 

considered representative of the hydrologic conditions within the Rouge River Waterhsed, and 

has been approved by TRCA for use in the Rouge River Hydrology Study, as well as for establishing 

peak flows for Regulatory Floodline Mapping. 

3.4 Peer Review Comments 

As part of the Rouge River Hydrology Update Study, TRCA engaged a Peer Reviewer to review the 

parameterization, discretization, and performance of the PCSWMM hydrologic model for the 

Rouge River Watershed.  Correspondence is included in Appendix A.  Comments provided by the 

Peer Reviewer in the Fall of 2016 noted additional information and/or model revisions were 

required to address the following: 

 

► Appropriateness and applicability of the Green & Ampt methodology for hydrologic 

analysis of non-urban subcatchments and subwatersheds, 

► Appropriateness and applicability of the surficial geology data for hydrologic analysis (as 

opposed to the surficial soils dataset), 

► Potential underestimation of antecedent moisture conditions due to the calibrated Initial 

Moisture Deficit parameter, and associated potential influence on simulated runoff 

response for the Regional Storm event, 

► Low runoff volumes generated by the PCSWMM hydrologic model compared to observed 

runoff volumes for calibration events, potentially attributable to the subcatchment 

imperviousness and width to length ratios for rural subcatchments 

 

Additional research and analyses have been undertaken to address those comments provided by 

TRCA’s Peer Reviewer.  Full correspondence is included in Appendix A for reference.  The following 

summarizes the key findings from these supplemental investigations. 

 Applicability of the Green & Ampt Methodology 

Comments provided by TRCA’s Peer Reviewer questioned the applicability of the Green & Ampt 

methodlogy for non-urban subcatchments and subwatersheds.  Additional information has been 

gathered to validate and support the application of the Green & Ampt method for the hydrologic 

modelling of non-urban subcatchments and subwatersheds accordingly.  The results of this 

investigation indicated that the Green & Ampt method is applied by by several other hydrologic 

models used for modelling rural and non-urban subwatersheds (e.g.. HEC-HMS, WATFLOOD, and 

WEPP).  In particular, it was noted that the SWAT hydrologic model, which was developed from 

hydrologic modelling for rural areas, applies the Green & Ampt methodology to simulate runoff 

at sub-daily timesteps (ref. Eitsch, S.L., J.G. Arnold, J.R. Kiniry, and J.R. Williams. 2005. Soil and water 

assessment tool theoretical documentation, Version 2005. Grassland, Soil, and Water Research 

Laboratory, Agriculture Research Service, Temple, TX.).  The findings of the research further 

indicated that the Green & Ampt methodology is identified as an acceptable approach in British 
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Columbia and Alberta for hydrologic analysis of forests (ref. Beckers, J., B. Smerdon, and M. Wilson. 

2009. Review of hydrologic models for forest management and climate change applications in 

British Columbia and Alberta. forrex Forum for Research and Extension in Natural Resources, 

Kamloops, BC forrex Series 25).  Based upon the findings of this research, it has been concluded 

that the applicability of the Green & Ampt method for modelling rural conditions has been 

recognized in the development of various hydrologic models in the past and presently, as such 

has been deemed appropriate for application in the Rouge River Watershed modelling. 

 Applicability of the Surficial Geology Dataset for Soils Parameterization 

The comments provided by TRCA’s Peer Reviewer suggested that the Surficial Soils Map from the 

Ontario Soil Surveys would more appropriately be used as the basis to establish the Green & Ampt 

infiltration parameters. In order to assess the effectiveness of revising the source for estimating 

Green & Ampt infiltration parameters from Surficial Geology dataset to Surficial Soils, the 

PCSWMM model for the Rouge River Watershed was executed using the Green & Ampt infiltration 

parameters estimated from Surficial Soils, as well as Surficial Geology datasets, applying the 

original (i.e. uncalibrated) parameters as recommended in literature.  The results of the assessment 

indicated that the PCSWMM model for the Rouge River Watershed estimates runoff volumes and 

peak flows more accurately (i.e. trendline slopes and R2 closer to 1) based on soil infiltration 

parameters that have been estimated using the Surficial Geology dataset, compared those 

estimated using the Surficial Soil dataset. As such, it has been concluded that the Surficial Geology 

dataset as originally provided by TRCA, continues to be the appropriate basis for estimation of 

the Green & Ampt infiltration parameters. 

 Antecedent Moisture Conditions and Initial Moisture Deficit 

Comments provided by TRCA’s Peer Reviewer cited the antecedent moisture condition [for Green 

& Ampt this relates to the initial moisture deficit (IMD)], as potentially influencing the results due 

to potentially inadequately accounting for seasonal variation in soil moisture.  In response to this 

comment, it was noted that the approach for establishing antecedent moisture conditions has 

been to use a 25 mm “hot start” to remove instabilities in the hydraulic routing elements, followed 

by a one week recorded antecedent period to establish antecedent moisture for subcatchment 

runoff.  Further, it was noted that, as provided in literature, and contrary to the assumption which 

considers initial moisture deficit as a relative factor (varying between 0 for a saturated soil to 1 for 

a dry soil), IMD is in fact a physical characteristic of soils which depends on the soil porosity, as 

well as the available water content in soil, based on the difference of the permanent wilting point 

and field capacity.  Specifically, the SWMM 5.0 User Guide provides recommended values for initial 

moisture deficit which vary between 0.21 to 0.34 for different soil texture groups. The SWMM 5 

User Guide also states that values in this range correspond to “dry” antecedent conditions and 

lower values should be used for “wet” conditions. The calibrated Initial Moisture Deficit values 

which have been used to-date for the PCSWMM modelling of the Rouge River Watershed have 

all been established lower than the provided range, hence generally representing “wet” soil 

conditions.   
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Nevertheless, in order to evaluate the impact of model performance for a longer period prior to 

the calibration events, additional analyses have been completed to determine whether increasing 

the simulated warm-up period from 7 days to several months (i.e. at least four months) would 

improve upon the model runoff volume and peak flow estimates.  The results of this assessment 

indicated that executing the PCSWMM model for a period longer than the initial 7 days prior to 

each calibration storm event did not result in a significant improvement of model simulations for 

estimated peak flows and runoff volumes.  As such, the calibration of the Rouge River Watershed 

PCSWMM model, for the Rouge River Hydrology Study has continued to apply the 7 day warmup 

period followed by a one-week antecedent period, in order to capture the antecedent moisture 

conditions. 

Similarly, comments provided by TRCA’s Peer Reviewer questioned whether the simulated peak 

flow for the Regional Storm event may be influenced by the application of the 48 hour simulation 

period, which includes 36 hours of pre-wetting, followed by the 12 hours of heavy rainfall for a 

total event of 285 mm.  In order to determine whether the antecedent moisture conditions 

applied, as such had an influence on event peak flow, a sensitivity analysis was conducted by 

running 25 mm, 50 mm and 75 mm events for the week prior to the 36 hour wetting, followed by 

the 12 hour Regional Storm Event.  The results of the sensitivity analysis indicated that for all 3 

scenarios, the simulated peak flow at all junctions were within 2% of the flows generated using 

the total 48 hour period to establish antecedent moisture conditions for the Regional Storm event.  

As such, it has been concluded that executing the model for the Regional Storm event with a 36 

hour pre-wetting period, followed by the 12 hour Hurricane Hazel Storm event, as per the 

approach applied to-date, adequately accounts for the antecedent moisture conditions. 

 Rural Subcatchment Parameterization 

Comments provided by TRCA and the Authority’s Peer Reviewer noted that various rural 

subcatchments generated zero or near-zero runoff even during formative storm events (i.e. 100 

year or Regional Storm event).  While additional investigations concluded that this condition was 

attributable to very few subcatchments, adjustments to the model parameterization, specifically 

the subcatchment imperviousness, were deemed necessary in order to address this condition 

while maintaining a consistent parameterization approach for the overall PCSWMM hydrologic 

model, as noted previously in this section. 
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Subcatchment Imperviousness 

The subcatchment impervious coverage in the PCSWMM model has been calculated, premised 

on an approach advocated by TRCA whereby land use designations, per available land use 

mapping and standard impervious relationships had been used to establish subcatchment 

imperviousness using GIS techniques.  In areas with large agricultural and open space 

designations, the zero or near zero condition had been prevalent in previous iterations of the 

PCSWMM model.  Based on the discussions with the peer reviewer and the TRCA staff, it was 

agreed to increase the imperviousness associated with agricultural / rural lands to 5% from the 

original 0% levels to reflect various ‘minor’ impervious areas in the subcatchments within the west 

Rouge River Watershed, and to similarly increase the imperviousness associated with 

agricultural/rural lands within the Little Rouge Subwatershed to 10% from the original 0%.  

Overland Flow Lengths and Subcatchment Widths 

The Peer Review report for the Rouge River Watershed Hydrologic Study had indicated that the 

estimated subcatchment width values may need to be revised as the current default relationship 

used by the PCSWMM modelling software to estimate the subcatchment width (based on the area 

and flow length) may result in overly high vales for subcatchment width in some areas that may 

not be reasonable. As such, it was agreed to consider this parameter as a strict calibration 

parameter and vary it within limits identified by the Peer Reviewer which are one (1) to five (5) and 

five (5) to one (1). 

Additional analyses were therefore completed to determine the ratio which would yield the 

optimal correlation between observed and simulated response.  Through this process, it was 

determined that the ratio of 3:1 would generally yield the optimal correlation between the 

simulated and observed responses, and was therefore advanced for the initial parameterization in 

the PCSWMM hydrologic model.  Additional information is provided in Appendix A (ref. 

Scheckenberger/Farrell/Taleban-Hipple/Chekol, December 15, 2016). 

Manning’s Roughness Coefficients for Routing Elements 

Following additional consultation with TRCA staff, additional refinements were completed to 

further improve upon the simulated peak flow response while maintaining the simulated runoff 

volumes at the subcatchment scale as well as at the flow locations used for model calibration. The 

Manning’s coefficients for the routing elements were therefore revised to 92.5% of the original values.  
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4.0 DESIGN STORM SELECTION 

4.1 Selection Criteria 

The hydrologic analyses for the Rouge River Watershed Hydrology Study, per the Approved Work 

Plan, are to apply the synthetic design storm methodology to establish target peak flows for 

planning and sizing stormwater management infrastructure.  Conventional practice for 

establishing frequency flows applies frequency analysis of simulated or observed annual 

maximum flows based upon long-term datasets.  By contrast, design storms are developed based 

upon statistical analysis of long-term rainfall data.  By selecting the appropriate design storm 

based upon comparison to frequency flows, as opposed to other practices of selecting design 

storm based upon move conventional criteria (i.e. land use, “conservativeness”, requirements for 

study objective, etc.), the historic practice of TRCA has effectively attempted to apply synthetic 

design storms as a surrogate (i.e. alternative) to long-term continuous simulation and frequency 

analysis, hence the selected design storm is required to best reflect observed frequency flows at 

long-term monitoring stations.  As such, the applicable synthetic design storm has been selected 

based upon the prevalent land use conditions within the Watershed, as well as the correlation 

between simulated return period flows and calculated frequency flows at long-term monitoring 

stations within the Watershed. 

4.2 Assessment of Design Storms 

Frequency analyses have been completed at the long-term flow monitoring stations within the 

Rouge River Watershed.  Consistent with current practice and general guidance provided in the 

Technical Guide – River and Streams Systems:  Flooding Hazard Limit (ref. MNR, 2002), stations 

selected for frequency analysis should have a period of record greater than 20 years in order to 

reliably estimate the 100 year frequency flow condition.  Based upon this criteria, the WSC flow 

stations along the West Rouge River (i.e. Station 02HC022) and along the Little Rouge (i.e. Station 

02HC028) have been assessed accordingly.  The Log Pearson Type III Distribution has been applied 

for the frequency analyses, based upon the reported Coefficient of Skew and a visual inspection 

of the overall fit of the data to the trendline.  In the course of completing the hydrology study, 

Wood has hypothesized that the frequency flows in this Watershed would be influenced by the 

inclusion or exclusion of freshet conditions (i.e. snow accumulation and melt), hence separate 

frequency analyses have been completed based upon the full dataset, as well as for the period 

from May to October of each year (inclusive), which would reflect storm flow conditions only.  The 

results are presented in Tables 4.2.1 and 4.2.2, along with the results generated based upon 

frequency analysis using the full year annual maximum flow rates. 
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Table 4.2.1 Comparison of Simulated Return Period Peak Flow and 

Calculated Frequency Flows at WSC Gauge 02HC022 (m3/s) 

Return Period 
Frequency Analyses 

Annual Peak Flow May to October 

2 37.3 17.7 

5 56.4 30.5 

10 68.7 41.2 

25 (20) 80.2 53.3 

50 94.4 72.1 

100 104.8 88.6 

 

Table 4.2.2:  Comparison of Simulated Return Period Peak Flow and 

Calculated Frequency Flows at WSC Gauge 02HC028 (m3/s) 

Return Period 
Frequency Analyses 

Annual Peak Flow May to October 

2 20.3 9.1 

5 27.4 16.4 

10 31.3 21.9 

25 (20) 34.6 27.6 

50 38.4 35.6 

100 40.9 41.9 

As anticipated, the results in Tables 4.2.1 and 4.2.2 indicate that frequency flows for the more 

frequent events (i.e. 2 year through 20 year) based upon annual maximum flows for the period 

from May to October are typically lower than those determined based upon full year annual peak 

flows.  This is considered attributable to the influence of snow accumulation and melt and rain-

on-snow conditions captured during the full year annual peak flows, which typically represents 

the formative event for predominantly rural drainage areas.  Although the results in Table 4.2.1 

suggest that frequency analyses at Gauge 02HC022, based upon flows for the period from May 

to October, results in lower flows for the less frequent events compared to those generated based 

upon full year flows, this is considered largely attributable to a separation between the trendline 

and the observed data which results in an under-estimation of the frequency flow for the less 

frequent and more formative events.  Consequently, frequency flows based upon the period of 

record from May to October for each year have been used for comparison against synthetic design 

storm peak flows for selecting the appropriate design storm for hydrologic analyses. 

The calibrated PCSWMM hydrologic model has been executed to generate peak flows for the 2 

year through 100 year return period, for the following synthetic design storms: 
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• 6 hour SCS 

• 12 hour SCS 

• 6 hour AES 

• 12 hour AES 

Comparison of the design storm return period peak flows and the frequency flows at the gauges 

are summarized in Tables 4.2.3 and 4.2.4, and the percent difference in return period peak flow 

compared to frequency flow are summarized in Tables 4.2.5 and 4.2.6.  Scatter plot comparisons 

of the return period and frequency flows are presented in Figures 4.2.1 and 4.2.2. 

Table 4.2.3: Comparison of Frequency Flows and Simulated Return Period Peak Flows at 

Gauge 02HC022 for Candidate Synthetic Design Storm Distributions (m3/s) 

Frequency / 

Return Period 

Frequency 

Flows 

SCS AES 

6 hr 12 hr 6 hr 12 hr 

2 Year 17.7 22.7 22.7 21.9 27.2 

5 Year 30.5 42.3 47.8 42.8 50.1 

10 Year 41.2 58.5 65.2 59.6 70.3 

25 Year 53.3 86.0 91.9 88.1 99.6 

50 Year 72.1 110.0 116.8 114.9 124.0 

100 Year 88.6 133.9 142.4 145.6 154.3 
 

Table 4.2.4:   Comparison of Frequency Flows and Simulated Return Period Peak Flows at 

Gauge 02HC028 for Candidate Synthetic Design Storm Distributions (m3/s) 

Frequency / 

Return Period 

Frequency 

Flows 

SCS AES 

6 hr 12 hr 6 hr 12 hr 

2 Year 9.1 5.6 5.6 6.6 7.7 

5 Year 16.4 10.6 12.6 11.7 13.7 

10 Year 21.9 18.1 20.3 18.2 22.1 

25 Year 27.6 29.8 30.8 29.9 33.6 

50 Year 35.6 40.3 40.7 40.5 43.9 

100 Year 41.9 51.8 51.5 52.0 55.2 
 

Table 4.2.5:   Percent Difference Between Simulated Return Period Peak Flows at Gauge 

02HC022 for Candidate Synthetic Design Storm Distributions and Frequency 

Flows (%) 

Frequency / 

Return Period 

SCS AES 

6 hr 12 hr 6 hr 12 hr 

2 Year 28.2 28.2 23.9 53.4 

5 Year 38.7 56.9 40.3 64.4 

10 Year 41.9 58.3 44.8 70.6 

25 Year 61.3 72.5 65.3 86.8 

50 Year 52.6 62.0 59.4 71.9 

100 Year 51.1 60.7 64.3 74.2 
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Table 4.2.6:   Percent Difference Between Simulated Return Period Peak Flows at Gauge 

02HC028 for Candidate Synthetic Design Storm Distributions and Frequency Flows (%) 

Frequency / 

Return Period 

SCS AES 

6 hr 12 hr 6 hr 12 hr 

2 Year -38.4 -38.4 -27.5 -15.3 

5 Year -35.3 -23.4 -28.5 -16.3 

10 Year -17.4 -7.1 -16.8 0.7 

25 Year 7.9 11.7 8.4 21.8 

50 Year 13.3 14.3 13.7 23.3 

100 Year 23.7 23.0 24.0 31.7 

 

 
Figure 4.2.1:  Comparison of Frequency Flows and Simulated Return Period Flows for 

Candidate Synthetic Design Storms at Gauge 02HC022 
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Figure 4.2.2:  Comparison of Frequency Flows and Simulated Return Period Flows for 

Candidate Synthetic Design Storms at Gauge 02HC028 

4.3 Selected Design Storm 

Based upon the results from the preceding assessment, the 6 hour AES synthetic design storm 

distribution has been selected for application on the hydrologic analysis.  The 6 hour AES synthetic 

design storm yielded an acceptable Nash-Sutcliffe coefficients (R2) of 0.9871 while also providing 

what TRCA staff felt to be the preferred balance between the differences in peak flow rates for the 

frequent and rare storm events.   Therefore, the 6 hour AES storm was considered as representative 

storm distribution for the entire Rouge River Watershed. Further, it is recognized that the AES 

distribution has been applied throughout the majority of TRCA's watersheds (ref. e-mail 

correspondence Chekol-Farrell, November 17, 2017), and is further considered to be an 

appropriate distribution for synthetic design storm assessment given the urbanizing conditions 

within the watershed and particularly the highly rural conditions within the headwaters. 
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5.0 HYDROLOGIC ANALYSIS OF BASELINE CONDITIONS 

The calibrated PCSWMM hydrologic model has been used to establish peak return period and 

Regional Storm (Hurricane Hazel) event flows for the baseline (i.e. “target”) condition.  As part of 

this process, the hydrologic model has been updated to incorporate all approved development 

within the Watershed. 

5.1 Approved Development Areas 

The impervious coverages and proposed stormwater management for currently approved 

development areas within the Rouge River Watershed have been incorporated into the calibrated 

PCSWMM hydrologic model to represent the baseline conditions within the Watershed.  The 

following development areas have been specifically incorporated into the PCSWMM hydrologic 

model, and the locations of approved development are presented in Drawing 5.1.1. 

• Markham Centre 

• North Markham Future Urban Area 

• North Leslie 

• West Gormley 

• Stouffville Secondary Plan Area 

• York Downs 

• Buttonville Airport 

• Sheppard Avenue west of Meadowvale  

• Proposed Residential/Industrial Plan of Subdivision South 14th Avenue 

Subcatchment imperviousness for the foregoing has been calculated using an area-weighting 

approach, which applied the proportion of each land use type present within each respective 

subcatchment to calculate an average impervious coverage for the subcatchment.  A typical 

impervious coverage was assigned to each land use designation for “new” development, which 

differed from the coverages applied for “existing” development, recognizing the change in 

development trends and coverages over time. The impervious coverages assigned to each land 

use designation are summarized in Table 5.1.1. 
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Table 5.1.1:  Impervious Coverage Assumptions by Land Use Designation (%) 

Land Use Designation 

Existing Development New Development 

Typical 

Rouge River 

Watershed 

Study 

Typical 

Rouge River 

Watershed 

Study 

Aggregate Extraction 50 50 50 50 

Agriculture 5 10 5 10 

Airport Lands 50 50 50 50 

Beach Bluffs 5 5 5 10 

Cemetery 32 32 32 32 

Commercial 96 96 96 96 

Developing Land 10 10 50 50 

Estate Residential 15 15 15 15 

Forest 5 10 5 10 

Golf Course 5 15 5 10 

High Density Residential 65 65 80 80 

Highway 60 60 60 60 

Hydro Transformer Station 50 50 50 50 

Industrial 93 93 93 93 

Institutional 32 32 65 65 

Low / Medium Density 

Residential 
45 45 67.5 67.5 

Meadow 5 10 5 10 

Open Water 95 95 95 95 

Railway 50 50 50 50 

Recreational 65 65 65 65 

Successional 5 10 5 10 

Urban Open Space 10 10 30 30 

Vacant Land 5 10 5 10 

Wetland 50 50 50 50 

Zoo 15 15 15 15 

 North Markham Future Urban Area 

Subsequent to the initiation of the Rouge River Hydrology Study, the City of Markham identified 

lands north of Major Mackenzie Drive, generally west of Robinson Creek for future urban 

development in the Markham Official Plan (Adopted 2013).  The lands, referred to as the north 

Markham Future Urban Area (FUA), are depicted in Drawing 5.1.1.  The initial work to advance the 

Future Urban Area lands through the planning process, included various studies and analyses to 

support the development of a Conceptual Master Plan for the entire Future Urban Area.  As part 

of this process, the City of Markham conducted a Subwatershed Study, as one of a series of 
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undertakings supporting the City of Markham Land Use Planning Process for the north Markham 

FUA.  The Subwatershed Study was undertaken as a multi-disciplinary study, integrating findings 

related to the hydrology, hydraulics, hydrogeology, surface water quality, fluvial geomorphology, 

terrestrial, aquatic features and systems within the north Markham FUA, in the context of the 

overall Subwatersheds and the Watershed as a whole.  The study was overseen by a Technical 

Advisory Committee and Stakeholder Advisory Committee, comprised of representatives from 

Subwatershed Team and relevant staff from the City of Markham, Region of York, TRCA, MNRF 

and Landowner Representatives, as well as environmental stakeholder groups (NGO’s). 

The Subwatershed Study was completed as a three phase process, to i)  characterize the resources 

associated with the respective Subwatersheds by study discipline (i.e., hydrology/hydraulics, 

groundwater, water quality, stream morphology, aquatic, and terrestrial ecology), ii) identify 

stressors, describe and predict impacts to the natural systems resulting from the future 

development within the north Markham FUA, and assess these impacts against the goals, 

objectives and targets, iii) refine the evaluation of various land use scenarios and recommend a 

set of preferred management strategies, and iv) develop an Implementation Plan to offer guidance 

on staging/phasing, future study requirements, monitoring, future study requirements, and 

general economics. 

Through the course of the Subwatershed Study, a stormwater management plan was developed 

for the north Markham FUA, to mitigate impacts to stormwater quality, watercourse erosion, and 

flooding for all events up to and including the 100 year and Regional (Hurricane Hazel) storm 

event.  A key component of the stormwater management plan also included the application of 

Low Impact Development infiltration-based Best Management Practices (LID infiltration BMPs) to 

sustain groundwater recharge and baseflow to sensitive aquatic systems within the north 

Markham FUA and throughout the Subwatersheds and the Watershed.  Through the study 

process, it was further determined that the application of LID infiltration BMPs, in combination 

with strategically sited and sized end-of-pipe facilities for erosion and quantity control, would be 

required to manage impacts to watercourse erosion and peak flows at critical locations within the 

north Markham FUA, and at locations downstream within the Watershed.  The land use conditions 

of the north Markham FUA, per the Conceptual Land Use Plan, and the recommended stormwater 

management plan advanced in the Subwatershed Study have been incorporated into the 

PCSWMM hydrologic model representing the baseline conditions for the Rouge River Hydrology 

Study. 

5.2 Hydrologic Analysis 

The PCSWMM model representing existing and approved land use and stormwater management 

within the Watershed, has been used to generate peak flows for the 2 year through 100 year 

return period design storm events for the baseline land use scenario, as well as for the Regional 

(Hurricane Hazel) Storm event.  The 6 hour AES synthetic design storms have been applied to 

generate peak return period flows for the 2 year through 100 year condition.  The Regional Storm 

event has been executed for the full 48 hour event, to establish saturated conditions at the onset 
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of the storm event, as well as the corresponding peak flows for the formative cell of the event; 

consistent with current Provincial Standards, areal reduction factors have been applied to the 

meteorological timeseries as required.  Although the 2001 MNR Guidelines for Floodline mapping 

indicate that, the reduction factors are to be established based upon equivalent circular area of 

the drainage area to the location of interest, the guidelines also recognize that the application of 

the equivalent circular area is not necessarily appropriate for drainage areas exhibiting a long and 

narrow shape, hence allow for the application of alternative approaches to establish appropriate 

reduction factors.  Recognizing that several of the subwatersheds within the Rouge River 

Watershed exhibit the type of shape which limit the applicability of the equivalent circular area 

(i.e. long and narrow drainage sheds), the reduction factors have been established based upon 

the size of the contributing drainage area to the locations of interest.  For all simulations, a 

“hotstart” file has been developed and applied to establish initial conditions within the routing 

elements in the model.  Simulated peak flows at key locations within the Watershed are 

summarized in Table 5.2.1, and the corresponding locations are presented in Drawing 5.1.1. 

Table 5.2.1:   Simulated Instantaneous Peak Flows – Baseline Land Use Conditions (m3/s)1. 

Node/Subwatershed 
Return Period (Years) 

Regional 
2 5 10 25 50 100 350 

Little Rouge River Subwatershed 

J167.4563 1.6 2.3 2.8 3.9 4.4 5.0 8.4 9.5 

J7915.699 1.1 1.8 2.4 3.3 4.2 5.2 10.3 11.0 

J115 2.6 4.1 5.0 6.9 8.5 10.1 18.8 21.5 

J6765.748 1.6 2.5 3.2 4.5 5.7 7.1 13.7 20.8 

J91.75469 1.6 2.4 3.1 4.0 4.8 5.7 9.4 10.4 

J5830.464 5.1 8.5 10.8 13.6 15.2 17.9 24.4 36.8 

J4490.154 4.5 7.8 10.5 13.9 17.1 20.5 33.1 64.0 

J494.5593 4.5 8.0 10.1 14.3 17.3 19.5 38.4 71.1 

J7386.725 1.0 1.3 1.6 2.0 2.4 2.8 4.1 2.2 

J207.3486 1.4 2.5 3.3 4.4 5.2 6.1 8.9 17.3 

J672.9773 1.8 3.2 4.7 6.9 9.0 11.4 20.4 37.3 

J320.1186 6.3 11.1 14.4 20.1 25.2 29.5 56.5 107.0 

J25903.3 7.0 13.0 21.5 33.0 44.0 55.8 99.2 214.8 

J149 6.2 12.0 19.2 30.3 40.7 51.1 90.3 209.2 

J21490.93 6.4 12.0 19.4 31.2 42.4 53.7 95.9 230.7 

J19448.27 6.7 12.1 19.6 31.4 42.3 53.8 96.7 236.1 

J17247.58 6.7 12.1 19.5 31.4 42.4 53.9 96.9 238.9 

J122 6.8 12.0 19.3 31.3 42.2 53.5 96.6 239.1 

J13011.35 6.7 11.8 18.9 30.3 41.8 53.0 96.5 239.7 

J121 3.6 5.1 6.2 7.6 8.7 9.8 13.1 11.2 

J170.1953 4.3 6.4 8.0 10.2 11.7 13.4 18.3 21.4 

J12763.44 7.1 12.6 19.0 30.7 42.4 53.9 98.4 252.0 

J96 7.6 12.8 18.9 30.6 42.2 53.9 98.6 254.7 
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Table 5.2.1:   Simulated Instantaneous Peak Flows – Baseline Land Use Conditions (m3/s)1. 

Node/Subwatershed 
Return Period (Years) 

Regional 
2 5 10 25 50 100 350 

J7808.338 7.5 12.9 18.8 30.3 41.9 53.1 98.0 251.8 

J270 7.7 11.1 13.5 16.6 18.9 21.3 28.2 21.0 

J212 8.6 12.3 15.0 18.2 20.8 23.4 31.0 25.2 

J209 6.1 8.6 11.0 13.9 15.1 17.9 21.4 15.7 

J6424.759 10.5 14.5 17.6 21.4 24.3 27.7 37.4 47.4 

J247 11.8 17.3 20.8 25.1 28.3 31.4 40.1 56.3 

J217 10.9 15.2 22.4 28.9 33.1 36.8 48.9 72.4 

J7283.478 17.8 27.1 37.6 50.6 59.5 68.5 104.2 280.6 

J222 16.8 28.2 37.6 49.7 59.3 70.2 103.3 283.7 

Upper Rouge River Subwatershed 

J2748.186 5.7 8.1 10.2 13.4 15.9 18.5 25.6 28.8 

J45.21341 3.9 6.2 8.0 10.3 12.1 14.1 19.7 27.5 

J2435.76 9.9 15.2 19.3 25.0 29.8 34.6 48.1 59.8 

RH_RougeWest-E 2.3 3.9 5.1 6.9 8.4 10.0 15.1 20.7 

J2114.251 10.9 17.7 22.8 29.9 35.8 41.9 60.0 80.7 

J14701.41 1.6 3.5 5.5 9.3 12.8 16.5 28.6 34.3 

J10135.32 13.9 25.8 32.9 43.5 53.8 66.4 101.3 150.4 

J25 1.8 3.2 5.7 9.9 11.7 15.1 25.1 25.5 

J169.6326 1.1 2.2 3.2 4.6 5.8 7.0 13.8 13.1 

J2521.753 1.1 3.3 5.5 10.1 13.2 16.8 27.4 26.3 

J4033.633 4.9 10.8 16.6 26.4 34.1 42.7 69.3 102.7 

J90.97629 4.2 9.6 15.2 23.7 30.4 38.1 61.6 106.0 

J9779.207 15.9 29.1 38.7 59.0 77.9 95.9 153.3 252.6 

J5961.472 12.9 25.9 36.6 56.0 73.7 92.2 149.9 257.8 

J3031.317 12.5 24.8 36.7 55.3 73.0 91.2 146.5 254.5 

J100.8818 5.3 8.0 10.0 14.7 17.6 20.2 28.5 40.3 

J2612.824 13.5 26.6 39.3 58.8 77.3 96.6 154.8 272.2 

Berczy Creek Subwatershed 

J207.3773 2.6 5.0 7.5 11.4 14.6 17.9 26.4 20.5 

J15723.81 2.9 4.9 6.5 8.9 10.8 12.8 18.8 28.6 

J15468.27 4.4 8.9 12.9 19.3 25.1 30.8 45.5 48.9 

JBE1010 3.3 7.5 11.4 17.1 22.4 27.1 41.7 55.7 

JBE1012 4.1 5.9 7.2 8.9 10.3 11.6 16.0 30.5 

JBE1025 5.4 11.2 16.5 24.3 31.2 37.8 57.6 89.5 

JBE3020 1.6 3.2 4.6 6.9 8.4 10.0 15.1 20.9 

JBE3150 0.8 2.0 3.2 4.8 6.3 8.0 16.7 34.4 

JBE1152 6.1 13.1 20.1 30.9 39.3 46.5 66.5 127.3 

JBE1160 6.1 13.2 20.0 30.6 38.7 46.2 66.5 132.5 
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Table 5.2.1:   Simulated Instantaneous Peak Flows – Baseline Land Use Conditions (m3/s)1. 

Node/Subwatershed 
Return Period (Years) 

Regional 
2 5 10 25 50 100 350 

BE1 5.5 14.1 20.1 28.1 35.8 43.3 63.6 130.5 

J272 2.6 4.6 6.3 8.3 10.0 11.9 19.3 26.0 

J44.52043 0.7 1.8 2.6 3.6 4.3 5.1 12.2 13.5 

J2978.905 2.9 6.3 8.9 12.7 15.5 18.2 34.2 38.2 

J41.50366 4.9 12.0 17.6 26.8 35.5 44.4 68.1 153.3 

Bruce Creek Subwatershed 

JBR1006 2.2 4.8 6.6 9.2 11.5 13.9 21.2 41.3 

JBR1016 1.4 4.5 8.2 15.4 22.1 28.9 51.8 120.6 

JBR1191 2.3 5.9 9.1 16.9 24.4 32.2 56.0 137.9 

J109 1.3 2.5 3.0 3.7 4.6 5.8 18.1 42.6 

JBR1195 2.5 6.3 9.6 17.6 25.7 33.8 58.3 142.4 

J70.35365 2.3 5.6 9.3 17.9 25.8 34.0 59.5 145.6 

J1561.104 6.1 14.7 23.0 36.8 52.8 69.5 119.5 292.5 

J63.83821 6.0 13.7 21.7 36.4 52.4 68.9 117.7 286.8 

Beaver Creek Subwatershed 

J12295.92 19.4 31.6 40.5 52.2 60.8 69.3 90.1 107.8 

Eckardt Creek Subwatershed 

J156.7592 5.8 9.3 11.9 15.8 19.1 22.3 31.3 47.8 

Middle Rouge River Subwatershed 

J11026.54 25.7 41.1 52.6 68.6 85.0 104.3 162.7 314.6 

J190 25.2 41.2 52.8 69.3 82.8 100.6 158.4 309.2 

J5720.94 24.1 45.0 60.5 91.9 120.1 151.6 243.3 565.8 

J4301.257 22.9 44.6 59.3 90.3 118.7 149.7 240.0 659.1 

Robinson Creek Subwatershed 

J83.13744 1.2 2.2 3.2 4.4 5.5 6.6 10.2 14.5 

JRO1160 3.9 7.2 9.9 13.5 16.4 19.3 28.6 50.9 

J3757.015 3.5 6.7 9.2 12.6 15.5 18.4 26.3 55.0 

J157 3.8 7.8 11.0 15.1 18.5 22.0 31.8 71.3 

J44.47678 6.1 9.3 12.6 17.7 22.0 25.6 36.9 86.4 

Lower Rouge River Subwatershed 

J661.1134 21.2 43.2 59.9 91.6 121.1 152.4 245.4 618.6 

J22228.41 21.6 44.2 61.4 93.0 123.0 155.0 251.0 637.5 

J214 22.7 43.9 61.3 93.1 123.2 155.1 251.0 641.1 

J10751.68 22.0 43.7 61.1 92.9 122.9 154.9 250.7 641.2 

J59.86352 22.2 45.0 63.3 95.6 125.9 158.9 251.4 670.7 

Morningside Creek Subwatershed 

J7875.212 7.4 12.8 18.9 27.8 35.2 42.5 75.1 98.1 
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Table 5.2.1:   Simulated Instantaneous Peak Flows – Baseline Land Use Conditions (m3/s)1. 

Node/Subwatershed 
Return Period (Years) 

Regional 
2 5 10 25 50 100 350 

TRCA_MorningsideFinch-

HY048 
9.8 16.2 24.1 35.8 44.9 53.5 88.9 149.2 

Rouge Marshes 

J2734.029 28.0 54.7 82.6 126.0 166.4 209.0 333.9 871.5 

NOTE: 1. Peak flows have been extracted from the PCSWMM model using the objective function of the graphed 

output for Maximum Total Inflow. 

 

5.3 Regional Storm Event 

The calibrated and validated PCSWMM hydrologic model for the baseline conditions within the 

Rouge River Watershed has been used to generate peak flows for the Regional Storm event, for 

use in developing Regulatory Floodline Mapping.  For the purpose of establishing peak flows for 

Regulatory Floodline Mapping, all routing elements representing stormwater management 

facilities and dams (including the Toogood Pond and the Milne Dam), as well as routing elements 

representing hydraulic structures, have been removed from the hydrologic model per the 

requirements of the 2001 MNR Technical Guidelines, and all subcatchments representing 

internally draining areas have been incorporated into the model schematic to convey Regional 

Storm event runoff from those areas to downstream receiving watercourses.  In addition, the flows 

have been developed for baseline conditions, with and without the influence of approved 

Regional Storm control facilities within the Rouge River Watershed.  The simulated peak flows for 

Regulatory Floodline Mapping for both baseline conditions scenarios are provided in Appendix D.   

The simulated Regional Storm (Hurricane Hazel) event peak flows generated by the PCSWMM 

hydrologic model for baseline conditions, have been compared to those generated by the Visual 

OTTHYMO hydrologic model developed for the 2001 Hydrology Update Study (Marshall Macklin 

Monaghan, August 2001 Draft).  The results of this comparison are presented in Appendix D.  A 

comparison of flows at key locations is presented in Table 5.3.1. 

Table 5.3.1:  Regional Storm Event Peak Flow Comparison 

Flow Node Simulated Peak Flow (m3/s) 
Difference 

(%) 
2001 

VisualOTTHYMO 

2018 

PCSWMM 

2001 

VisualOTTHYMO 

2018 

PCSWMM 

937 J25903.3 388.7 224.9 -42.1 

943 J122 291.3 247.7 -15.0 

955 J222 262.0 281.1 7.3 

816 J9779.207 229.3 259.7 13.2 

849 J41.50366 176.7 177.9 0.7 

867 J70.35365 201.6 143.8 -28.7 

826 J12295.92 106.0 108.3 2.2 
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Table 5.3.1:  Regional Storm Event Peak Flow Comparison 

Flow Node Simulated Peak Flow (m3/s) 
Difference 

(%) 
2001 

VisualOTTHYMO 

2018 

PCSWMM 

2001 

VisualOTTHYMO 

2018 

PCSWMM 

832 J190 266.2 309.5 16.3 

870 J5720.94 643.0 564.7 -12.2 

873 J4301.257 658.4 566.1 -14.0 

886 J661.1134 645.2 623.5 -3.4 

894 J214 634.9 654.3 3.1 

904 J59.86352 517.5 680.1 31.4 

956 J2734.029 761.3 878.4 15.4 

 

The results indicate that the Regional Storm peak flow rates generated by the calibrated PCSWMM 

hydrologic model differ from those generated by the previous Visual OTTHYMO hydrologic model 

by as much as approximately 50 % at any given location.  In general though, the Regional Storm 

peak flow rates generated by the calibrated PCSWMM hydrologic model are less than those 

generated by the previous Visual OTTHYMO hydrologic model (on average 15 % less).  The 

differences between the model results are considered attributable to differences in level of model 

discretization (i.e. higher number of model subcatchments and channel routing elements for 

PCSWMM modelling), and associated differences in contributing drainage area to the locations 

of comparison.  It is also recognized that the methodologies for simulating infiltration vary 

between the two models (i.e. physically based Green & Ampt method for PCSWMM versus 

empirical SCS CN method for Visual OTTHYMO), which would likewise contribute to the variations 

in the model results. 

The PCSWMM hydrologic model has been developed using current topographic mapping, refined 

based upon site-specific data to represent the existing and approved stormwater management 

facilities and systems within the Watershed, and has developed detailed routing elements based 

upon approved hydraulic modelling and topographic information.  Moreover, the PCSWMM 

model developed for the current study has undergone significant review, calibration and 

validation to observed flow data from multiple gauges for multiple events (including local flow 

monitoring conducted for the north Markham Future Urban Area Subwatershed Study), and the 

model performance has been rigorously tested using various contemporary criteria to compare 

observed and simulated runoff response.  As such, the calibrated PCSWMM hydrologic model is 

considered to be representative of the hydrologic conditions at both the local and watershed 

scale, and is considered to be appropriate for use in the hydrologic analysis, including generating 

peak flows for the Regional Storm event.  
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6.0 IMPACT ASSESSMENT 

6.1 Future Land Use Conditions 

Future land use conditions have been established for the Rouge River Watershed, based upon the 

Municipal Official Plans for the member municipalities within the Watershed (ref. Drawing 6.1.1).  

The compiled future land use plan, per the current Municipal Official Plans, is presented in Drawing 

6.1.1. 

Future development areas within the watershed were identified by intersecting the updated 

baseline land use layer with the future land use layer compiled from the Municipal Official Plans. 

The intersection created distinct polygons which each included a ‘baseline’ land use attribute and 

‘future’ land use attribute. Each polygon within the newly created layer, was then screened and an 

applicable ‘future’ land use designation selected. The screening criteria were agreed upon through 

consultation with TRCA, and is summarized by the following conditions: 

i. No loss of forest and/or wetland from existing to future conditions. 

ii. Existing agricultural land uses may convert to urban land uses. 

iii. Changes in Urban land use can only proceed if the change results in an increase to impervious 

coverage. 

Using the above described screening criteria, the ‘future’ development areas were identified, and 

are represented by Drawing 6.1.2.  

6.2 Hydrologic Model Parameterization 

The screened future land use mapping layer was used as the basis for updating the future 

subcatchments’ imperviousness.  It is noted, for subcatchments representing ‘approved’ 

developments, imperviousness was not changed and remained consistent with the 

imperviousness used in the baseline model.  

Following a review of the resulting impervious coverages, it was noted that, for some 

subcatchments and development areas, the impervious coverage decreased under the future 

conditions model compared to the baseline conditions model.  This was noted to be a result of 

the differences between the GIS data for Existing and Future Official Plan land use conditions, 

whereby the latter were compiled from information provided by member municipalities, and 

hence applied different land use designations compared to the existing conditions mapping, as 

well as different limits of land use designations within the dataset polygons.  Consequently, a GIS 

screening was conducted to determine the polygons where the impervious coverage was shown 

to decrease from existing conditions to future Official Plan land use conditions, and the greater 

impervious coverage was applied in developing the PCSWMM hydrologic model.  Under this 

approach, the impervious coverage under future land use conditions was greater than or equal to 

the impervious coverage for baseline land use conditions at each location within the Rouge River 

Watershed (i.e. impervious coverage would not decrease over time as a result of future 
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development or redevelopment).  The subcatchment boundary and node location plan for the 

Future Official Plan land use conditions is presented in Drawing 6.2.1. 

6.3 Impact Assessment of Future Land Use Conditions 

Hydrologic analyses have been completed to determine the simulated peak flows at key locations 

within the Rouge River Watershed under the future Official Plan land use conditions in the absence 

of stormwater management for the future development areas.  Consistent with the approach 

applied for the basline conditions hydrologic assessment, the 6 hour AES synthetic design storm 

has been applied to establish peak return period flows for the 2 year through 100 year storm 

condition at key locations within the watershed.  As well, the Regional Storm event has been 

executed as a discrete storm event, and the areal reduction factors have been applied to the 

meteorologic timeseries, as required to obtain simulated peak flows at key locations within the 

watershed.  For the purpose of establishing peak flows for Regulatory Floodline Mapping, all 

routing elements representing stormwater management facilities and dams (including the 

Toogood Pond and the Milne Dam) , as well as routing elements representing hydraulic structures, 

have been removed from the hydrologic model per the requirements of the 2001 MNR Technical 

Guidelines, and all subcatchments representing internally draining areas have been incorporated 

into the model schematic to convey Regional Storm event runoff from those areas to downstream 

receiving watercourses.  The simulated peak flows for future uncontrolled land use conditions are 

summarized in Table 6.3.1, and the percent difference in peak flow compared to baseline 

conditions is summarized in Table 6.3.2. 

Table 6.3.1:   Simulated Instantaneous Peak Flows – Future Uncontrolled Land Use Conditions 

(m3/s)1. 

Node/ 

Subwatershed 

Return Period (Years) 
Regional 

2 5 10 25 50 100 350 

Little Rouge River Subwatershed 

J167.4563 2.6 3.6 4.3 5.8 6.8 7.7 12.3 15.7 

J7915.699 2.0 2.9 3.6 4.5 5.1 6.0 10.7 11.1 

J115 3.9 5.8 7.2 9.6 11.7 14.0 23.5 29.4 

J6765.748 2.8 4.3 5.4 7.4 9.5 11.4 19.0 26.3 

J91.75469 1.9 2.7 3.4 4.4 5.3 6.3 9.8 10.9 

J5830.464 5.3 8.7 11.0 14.1 15.9 19.0 31.0 45.6 

J4490.154 6.0 9.9 13.3 18.0 21.7 25.9 40.6 73.0 

J494.5593 6.1 9.8 13.6 18.0 22.5 27.3 43.6 79.8 

J7386.725 1.0 1.3 1.6 2.0 2.4 2.8 4.0 2.2 

J207.3486 1.5 2.6 3.3 4.4 5.3 6.1 8.9 17.3 

J672.9773 1.9 3.3 4.8 7.0 9.1 11.4 20.0 37.2 

J320.1186 7.9 12.7 17.7 23.7 29.4 36.6 62.0 115.3 

J25903.3 8.6 17.1 25.2 37.4 49.2 62.4 103.7 221.7 

J149 7.3 14.5 23.0 34.5 44.9 56.7 93.7 215.5 

J21490.93 7.4 14.5 23.3 35.4 46.7 59.3 99.0 237.1 
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Table 6.3.1:   Simulated Instantaneous Peak Flows – Future Uncontrolled Land Use Conditions 

(m3/s)1. 

Node/ 

Subwatershed 

Return Period (Years) 
Regional 

2 5 10 25 50 100 350 

J19448.27 7.6 15.1 23.3 35.3 46.6 59.3 99.7 242.5 

J17247.58 7.7 14.8 23.2 35.3 46.6 59.3 99.7 245.2 

J122 7.7 14.7 23.1 35.2 46.5 59.0 99.4 245.4 

J13011.35 7.6 14.2 22.0 34.6 45.8 58.7 99.2 246.1 

J121 8.0 11.4 13.9 17.0 19.4 21.8 28.6 20.8 

J170.1953 8.5 12.3 14.9 18.6 21.4 24.2 32.3 32.4 

J12763.44 9.9 14.8 22.1 34.8 46.1 59.3 100.2 250.5 

J96 12.3 19.3 23.7 35.0 45.9 59.3 100.2 253.3 

J7808.338 11.2 18.0 23.0 34.5 45.7 58.1 99.7 250.4 

J270 10.2 14.9 18.2 22.5 25.8 29.2 38.6 29.8 

J212 12.9 18.3 22.1 27.2 31.2 35.1 45.9 36.9 

J209 7.0 9.1 11.4 13.9 16.0 17.0 21.8 17.6 

J6424.759 14.0 19.6 23.4 28.7 32.6 34.2 53.2 60.2 

J247 16.6 22.9 27.3 32.1 35.9 37.2 55.0 71.1 

J217 14.9 23.7 30.1 36.8 41.3 44.3 62.2 88.7 

J7283.478 24.4 38.9 51.7 65.9 76.7 85.9 119.1 276.9 

J222 22.9 37.0 47.6 62.1 73.9 86.5 122.0 288.1 

Upper Rouge River Subwatershed 

J2748.186 6.4 9.5 12.1 15.8 18.5 21.2 28.5 30.1 

J45.21341 4.8 7.3 9.3 11.9 14.0 16.0 22.0 28.6 

J2435.76 11.8 17.8 22.4 29.1 34.1 39.3 53.3 62.3 

RH_RougeWest-E 3.8 5.8 7.3 9.5 11.3 13.1 18.7 23.1 

J2114.251 14.2 22.0 27.9 36.2 42.5 49.8 68.4 85.6 

J14701.41 2.0 3.9 5.8 9.7 13.2 16.9 28.8 34.4 

J10135.32 17.1 29.8 37.8 49.5 61.2 73.7 108.5 158.1 

J25 2.4 3.9 6.1 10.7 12.6 15.9 25.0 28.0 

J169.6326 1.1 2.2 3.2 4.6 5.8 7.0 13.5 13.1 

J2521.753 1.2 3.4 5.6 10.1 13.2 16.8 27.2 26.2 

J4033.633 5.6 11.8 17.7 27.3 34.8 43.4 69.4 101.0 

J90.97629 4.8 10.3 15.9 24.2 30.8 38.5 60.6 101.6 

J9779.207 19.9 34.1 45.0 64.8 81.9 101.1 154.8 253.0 

J5961.472 15.9 29.4 41.0 60.2 77.4 95.7 150.1 258.5 

J3031.317 15.4 27.9 40.8 59.9 77.0 95.0 147.2 255.2 

J100.8818 5.4 8.2 10.6 15.1 17.8 20.5 28.1 40.5 

J2612.824 16.5 30.0 43.8 63.6 81.6 100.8 155.6 273.9 

Berczy Creek Subwatershed 

J207.3773 2.8 5.4 7.8 11.8 14.8 18.0 25.9 25.9 

J15723.81 4.8 7.3 9.2 11.8 13.8 15.9 21.8 30.0 
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Table 6.3.1:   Simulated Instantaneous Peak Flows – Future Uncontrolled Land Use Conditions 

(m3/s)1. 

Node/ 

Subwatershed 

Return Period (Years) 
Regional 

2 5 10 25 50 100 350 

J15468.27 6.2 10.2 14.2 20.9 26.6 32.0 46.4 53.6 

JBE1010 4.9 9.3 13.3 19.3 24.1 28.9 43.1 62.2 

JBE1012 5.9 8.4 10.2 12.5 14.3 16.1 20.9 31.2 

JBE1025 8.0 14.2 19.6 27.3 34.6 41.6 60.8 95.6 

JBE3020 2.4 4.0 5.4 7.7 9.8 11.5 17.9 22.0 

JBE3150 1.6 3.1 4.5 6.3 7.9 9.6 17.2 36.9 

JBE1152 9.4 17.1 25.2 36.4 44.7 51.0 71.9 133.6 

JBE1160 9.3 17.0 24.9 35.7 43.8 50.6 71.3 139.4 

BE1 8.9 17.5 23.8 32.6 40.3 47.7 67.8 137.2 

J272 3.2 5.6 7.4 9.4 11.9 14.4 23.2 27.6 

J44.52043 0.8 1.8 2.7 3.7 4.4 5.1 12.1 13.5 

J2978.905 3.8 7.6 11.0 15.1 18.8 22.2 39.2 40.0 

J41.50366 8.0 15.8 21.5 32.3 41.3 50.2 72.6 163.6 

Bruce Creek Subwatershed 

JBR1006 2.3 4.9 6.7 9.4 11.7 14.0 21.3 41.3 

JBR1016 1.6 4.8 8.6 15.9 22.5 29.3 50.8 120.3 

JBR1191 2.6 6.3 9.5 17.4 24.9 32.6 54.8 137.3 

J109 2.5 3.5 4.7 6.0 6.8 7.6 17.7 42.7 

JBR1195 2.9 6.6 10.4 18.3 26.3 34.3 57.0 141.4 

J70.35365 2.8 6.0 9.9 18.5 26.4 34.5 58.1 144.2 

J1561.104 9.6 19.3 28.2 43.1 56.1 71.0 115.8 299.0 

J63.83821 8.9 17.8 26.6 41.3 54.0 70.7 114.9 294.6 

Beaver Creek Subwatershed 

J12295.92 22.4 35.4 44.8 56.7 65.7 74.4 95.0 107.1 

Eckardt Creek Subwatershed 

J156.7592 7.7 11.7 14.9 19.5 23.0 26.5 36.6 49.3 

Middle Rouge River Subwatershed 

J11026.54 28.3 44.5 56.2 73.0 90.2 109.7 163.1 317.0 

J190 28.8 44.3 56.9 73.6 88.0 106.2 159.5 310.7 

J5720.94 29.3 49.8 70.9 104.8 133.1 162.3 246.3 574.0 

J4301.257 28.1 49.1 69.4 102.3 130.2 160.1 243.0 635.3 

Robinson Creek Subwatershed 

J83.13744 1.4 2.5 3.5 5.1 6.3 7.7 12.6 17.0 

JRO1160 3.9 7.2 9.9 13.5 16.4 19.3 28.2 50.7 

J3757.015 3.6 6.7 9.2 12.6 15.4 18.2 25.7 53.3 

J157 4.0 8.1 11.2 15.3 18.6 21.9 31.0 67.7 

J44.47678 6.3 9.6 13.0 18.1 21.9 25.7 39.4 92.7 
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Table 6.3.1:   Simulated Instantaneous Peak Flows – Future Uncontrolled Land Use Conditions 

(m3/s)1. 

Node/ 

Subwatershed 

Return Period (Years) 
Regional 

2 5 10 25 50 100 350 

Lower Rouge River Subwatershed 

J661.1134 25.8 48.6 69.8 103.5 132.9 163.9 249.7 622.7 

J22228.41 26.3 49.5 70.9 105.3 135.3 167.1 255.8 642.8 

J214 26.4 49.5 70.8 105.5 135.6 167.3 255.8 646.7 

J10751.68 26.4 49.5 70.7 105.4 135.4 167.3 255.8 648.1 

J59.86352 28.1 52.3 72.6 107.7 138.4 172.0 256.7 677.6 

Morningside Creek Subwatershed 

J7875.212 10.3 18.1 25.3 34.8 42.6 54.4 87.0 103.0 

TRCA_Morningsid

eFinch-HY048 
13.0 22.4 31.5 43.5 52.5 65.0 100.0 153.0 

Rouge Marshes 

J2734.029 34.3 64.7 95.0 142.0 182.4 226.1 340.0 884.7 

NOTE: 1. Peak flows have been extracted from the PCSWMM model using the objective function of the 

graphed output for Maximum Total Inflow. 

 

Table 6.3.2: Percent Difference In Simulated Instantaneous Peak Flows – Future Uncontrolled Land Use 

Conditions Compared to Baseline Land Use Conditions 

Node/ Subwatershed 
Return Period (Years) 

Regional 
2 5 10 25 50 100 350 

Little Rouge River Subwatershed 

J167.4563 56% 54% 52% 51% 53% 56% 47% 65% 

J7915.699 87% 60% 54% 36% 21% 15% 4% 1% 

J115 50% 43% 43% 40% 38% 38% 25% 37% 

J6765.748 75% 74% 70% 66% 67% 60% 39% 27% 

J91.75469 14% 12% 12% 11% 10% 9% 5% 5% 

J5830.464 5% 2% 2% 4% 5% 6% 27% 24% 

J4490.154 35% 26% 27% 29% 27% 26% 23% 14% 

J494.5593 34% 23% 35% 26% 30% 40% 13% 12% 

J7386.725 0% 0% 0% 0% 0% 0% 0% 0% 

J207.3486 3% 2% 2% 1% 1% 1% -1% 0% 

J672.9773 5% 3% 2% 2% 1% 1% -2% 0% 

J320.1186 25% 15% 23% 18% 17% 24% 10% 8% 

J25903.3 23% 31% 17% 13% 12% 12% 5% 3% 

J149 17% 21% 20% 14% 10% 11% 4% 3% 

J21490.93 14% 20% 20% 13% 10% 10% 3% 3% 

J19448.27 14% 25% 19% 12% 10% 10% 3% 3% 

J17247.58 14% 22% 19% 12% 10% 10% 3% 3% 

J122 14% 22% 20% 12% 10% 10% 3% 3% 
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Table 6.3.2: Percent Difference In Simulated Instantaneous Peak Flows – Future Uncontrolled Land Use 

Conditions Compared to Baseline Land Use Conditions 

Node/ Subwatershed 
Return Period (Years) 

Regional 
2 5 10 25 50 100 350 

J13011.35 14% 20% 17% 14% 10% 11% 3% 3% 

J121 122% 124% 124% 124% 123% 122% 118% 85% 

J170.1953 96% 90% 85% 83% 83% 81% 76% 52% 

J12763.44 39% 17% 16% 13% 9% 10% 2% -1% 

J96 61% 51% 25% 15% 9% 10% 2% -1% 

J7808.338 49% 39% 23% 14% 9% 9% 2% -1% 

J270 32% 34% 35% 36% 37% 37% 37% 41% 

J212 49% 50% 47% 50% 50% 50% 48% 47% 

J209 15% 6% 4% 0% 6% -5% 2% 12% 

J6424.759 34% 35% 33% 34% 34% 24% 42% 27% 

J247 40% 33% 31% 28% 27% 19% 37% 26% 

J217 36% 56% 35% 27% 25% 21% 27% 23% 

J7283.478 37% 43% 37% 30% 29% 25% 14% -1% 

J222 36% 31% 26% 25% 25% 23% 18% 2% 

Upper Rouge River Subwatershed 

J2748.186 13% 17% 18% 18% 16% 15% 11% 4% 

J45.21341 23% 18% 16% 16% 15% 14% 12% 4% 

J2435.76 19% 17% 16% 16% 15% 14% 11% 4% 

RH_RougeWest-E 66% 50% 43% 38% 35% 31% 24% 12% 

J2114.251 31% 24% 22% 21% 19% 19% 14% 6% 

J14701.41 29% 11% 7% 4% 3% 3% 1% 0% 

J10135.32 23% 15% 15% 14% 14% 11% 7% 5% 

J25 29% 22% 7% 8% 7% 6% 0% 10% 

J169.6326 0% 1% 1% 0% 0% 0% -2% 0% 

J2521.753 7% 3% 2% 1% 0% 0% -1% 0% 

J4033.633 15% 9% 6% 3% 2% 2% 0% -2% 

J90.97629 15% 7% 5% 2% 1% 1% -2% -4% 

J9779.207 25% 17% 16% 10% 5% 5% 1% 0% 

J5961.472 24% 13% 12% 8% 5% 4% 0% 0% 

J3031.317 23% 13% 11% 8% 5% 4% 0% 0% 

J100.8818 3% 2% 6% 3% 2% 1% -1% 0% 

J2612.824 23% 13% 11% 8% 6% 4% 1% 1% 

Berczy Creek Subwatershed 

J207.3773 11% 6% 5% 3% 1% 0% -2% 26% 

J15723.81 67% 49% 41% 32% 28% 24% 16% 5% 

J15468.27 43% 15% 11% 8% 6% 4% 2% 10% 

JBE1010 47% 24% 16% 13% 8% 7% 3% 12% 

JBE1012 44% 42% 42% 40% 39% 38% 31% 2% 
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Table 6.3.2: Percent Difference In Simulated Instantaneous Peak Flows – Future Uncontrolled Land Use 

Conditions Compared to Baseline Land Use Conditions 

Node/ Subwatershed 
Return Period (Years) 

Regional 
2 5 10 25 50 100 350 

JBE1025 49% 27% 18% 13% 11% 10% 5% 7% 

JBE3020 48% 25% 17% 13% 17% 15% 18% 6% 

JBE3150 99% 58% 43% 31% 25% 20% 3% 7% 

JBE1152 53% 31% 26% 18% 14% 10% 8% 5% 

JBE1160 51% 29% 24% 17% 13% 9% 7% 5% 

BE1 62% 24% 18% 16% 13% 10% 7% 5% 

J272 25% 23% 17% 14% 19% 21% 20% 6% 

J44.52043 14% 2% 2% 1% 1% 1% -1% 0% 

J2978.905 34% 21% 24% 19% 21% 22% 15% 5% 

J41.50366 62% 31% 23% 21% 16% 13% 7% 7% 

Bruce Creek Subwatershed 

JBR1006 4% 2% 2% 2% 2% 1% 1% 0% 

JBR1016 15% 7% 4% 3% 2% 1% -2% 0% 

JBR1191 12% 7% 5% 3% 2% 1% -2% 0% 

J109 98% 43% 56% 62% 48% 31% -2% 0% 

JBR1195 14% 5% 9% 4% 2% 1% -2% -1% 

J70.35365 20% 7% 7% 4% 2% 1% -2% -1% 

J1561.104 58% 32% 23% 17% 6% 2% -3% 2% 

J63.83821 48% 29% 23% 13% 3% 3% -2% 3% 

Beaver Creek Subwatershed 

J12295.92 15% 12% 11% 9% 8% 7% 5% -1% 

Eckardt Creek Subwatershed 

J156.7592 32% 26% 26% 23% 20% 19% 17% 3% 

Middle Rouge River Subwatershed 

J11026.54 10% 8% 7% 6% 6% 5% 0% 1% 

J190 15% 8% 8% 6% 6% 6% 1% 0% 

J5720.94 22% 11% 17% 14% 11% 7% 1% 1% 

J4301.257 23% 10% 17% 13% 10% 7% 1% -4% 

Robinson Creek Subwatershed 

J83.13744 12% 12% 11% 16% 15% 16% 24% 18% 

JRO1160 0% 0% 0% 0% 0% 0% -1% 0% 

J3757.015 2% 1% 0% 0% -1% -1% -2% -3% 

J157 6% 5% 2% 1% 0% 0% -3% -5% 

J44.47678 4% 3% 3% 2% -1% 0% 7% 7% 

Lower Rouge River Subwatershed 

J661.1134 22% 13% 17% 13% 10% 8% 2% 1% 

J22228.41 22% 12% 15% 13% 10% 8% 2% 1% 

J214 16% 13% 15% 13% 10% 8% 2% 1% 
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Table 6.3.2: Percent Difference In Simulated Instantaneous Peak Flows – Future Uncontrolled Land Use 

Conditions Compared to Baseline Land Use Conditions 

Node/ Subwatershed 
Return Period (Years) 

Regional 
2 5 10 25 50 100 350 

J10751.68 20% 13% 16% 14% 10% 8% 2% 1% 

J59.86352 27% 16% 15% 13% 10% 8% 2% 1% 

Morning Side Creek Subwatershed 

J7875.212 39% 42% 34% 25% 21% 28% 16% 5% 

TRCA_MorningsideFinch-

HY048 
32% 38% 30% 21% 17% 22% 12% 3% 

Rouge Marshes 

J2734.029 23% 18% 15% 13% 10% 8% 2% 2% 

 

The results presented in Tables 6.3.1 and 6.3.2 indicate that, in the absence of quantity controls, 

return period and Regional Storm event peak flows would be anticipated to increase throughout 

the Watershed.  The results further indicate that the greatest relative difference in peak flows 

would occur within, and proximate to, the additional development under the Future Official Plan 

land use condition. 

6.4 Regional Storm Event 

The PCSWMM hydrologic model for future uncontrolled land use conditions within the Rouge 

River Watershed has been used to generate peak flows for the Regional Storm event, for use in 

developing Regulatory Floodline Mapping.  Consistent with the approach applied for developing 

peak flows for Regulatory Floodline Mapping of the baseline land use conditions, all routing 

elements representing stormwater management facilities and dams (including the Toogood Pond 

and the Milne Dam) , as well as routing elements representing hydraulic structures, have been 

removed from the hydrologic model per the requirements of the 2001 MNR Technical Guidelines, 

and all subcatchments representing internally draining areas have been incorporated into the 

model schematic to convey Regional Storm event runoff from those areas to downstream 

receiving watercourses.  In addition, for the future uncontrolled land use condition, routing 

elements representing approved Regional Storm control facilities within the Rouge River 

Watershed have been removed from the hydrologic model.  The simulated peak flows for 

Regulatory Floodline Mapping for future uncontrolled land use conditions are provided in 

Appendix D. 
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7.0 STORMWATER MANAGEMENT PLAN 

As significant impacts throughout the watershed are expected to result if future development 

goes uncontrolled (ref. Table 6.3.2); the implementation of an effective SWM (flood control) 

strategy is necessary to prevent/mitigate watershed impacts, in order to allow for future 

developments to proceed within the watershed, in a responsible manner. 

The goals for the SWM strategy are as follows; 

i. Develop a strategy which prevents and/or mitigates the occurrence of peak flow increases at 

flow nodes downstream of future development areas. 

ii. Develop a sizing criteria for future SWM facilities throughout the watershed, which considers 

the broader effects of development, using a watershed scale.  

iii. Size SWM facilities to provide the necessary level of control, while being cognizant of what is 

reasonable from the perspective of cost and constructability.  

7.1 Approach and Methodology 

The Future SWM model was created using the future (No SWM) model as its base, from which 

SWM facilities were implemented at strategic locations within the watershed. The Future SWM 

model was executed iteratively to develop the proposed SWM strategy presented here in. It is 

noted that the only alterations made to the Future (No SWM) model were the addition of 

Storage/SWM facilities. 

The following subsections describe the processes by which the Future SWM model was developed, 

as well as the methodologies which were used. 

The SWM sizing used a similar approach to that used for the north Markham FUA (ref. Amec Foster 

Wheeler et. al., August 2018a; Amec Foster Wheeler et. al., August 2018b; Amec Foster Wheeler 

et. al., August 2018c), whereby unitary storage volumes and unitary discharge rates were 

developed to guide sizing future stormwater management facilities in the watershed. The 

theoretical SWM facilities were sized assuming a uniform depth of 1.8 m, and developing 

theoretical depth discharge relationships which were based upon a typical length to width ratios 

of 2:1. Each theoretical SWM facility’s depth/discharge/storage function was calculated based 

upon the contributing subcatchment’s imperviousness and size, using unitary discharge rates and 

unitary storage rates, specific to the discretized subwatershed basins, which were refined through 

multiple iterations of the Future SWM model.  

The locations selected for theoretical SWM Facility implementation were determined based upon 

a set of criteria, as well as relevant industry experience/insight from previous work. The basis for 

location selection was as follows: 

I. SWM Facilities to be implemented for subcatchments where imperviousness increases 

more than 10%, comparing the baseline and future model. However, where this condition 

is satisfied but the identified subcatchment already contributes to an existing SWM Facility, 
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no additional SWM will be implemented. This criterion does not apply where criteria II. 

stipulates the subcatchment is to not receive controls. 

II. SWM Facilities are to be implemented starting within subwatershed headwaters and along 

branches and tributaries; not along the main branch of the watercourse. If necessary, 

additional SWM facilities are to be implemented moving downwards from the headwaters, 

toward the central and lower portions of the subwatershed, but only after SWM facilities 

in the headwaters have been trialed.    

III. Interception storage for impervious areas has been adjusted, as required, to control post-

development flows to pre-development levels, particularly for more frequent events (i.e. 

generally 25 year return period or less).  The adjustment to impervious interception storage 

effectively reflects the influence of Low Impact Development Best Management Practices 

(LID BMPs) designed for infiltration/groundwater recharge and/or interception and reuse 

on-site. 

Initial analyses for establishing unitary storage and discharge criteria for sizing stormwater 

management for future development were premised upon providing post-to-pre control through 

the implementation of end-of-pipe facilities only (i.e. no LID BMPs).  The results of the analyses 

indicated residual increases in peak flows would be anticipated throughout the watershed, even 

with an over-sizing of stormwater management facilities within future development areas to over-

control peak flows.  The residual increases were noted to be attributable to the timing of peak 

flows from the stormwater management facilities with the flows generated for the balance of the 

watershed, as well as the increased volume of runoff generated by the future development, which 

is not mitigated under conventional stormwater management practices, consisting of end-of-pipe 

facilities for peak flow control (i.e. no prescribed volume controls). 

Of particular note, the results and conclusions from the assessment of the end-of-pipe only 

scenario are consistent with the findings of the north Markham Future Urban Area Subwatershed 

Study, as well as the Credit River Flow Management Study (Philips Engineering Ltd., September 

2007).  Further, both studies demonstrated that post-development flows may be further reduced, 

and control of post-development flows to pre-development levels, may be achieved at targeted 

locations through the application of Low Impact Development Best Management Practices (LID 

BMPs), in combination with conventional end-of-pipe facilities for peak flow control.  

Consequently, the hydrologic analyses to establish the stormwater management criteria for the 

Rouge River Watershed incorporated adjustments to the interception storage component of the 

impervious portion of the subcatchments containing future development, to represent the 

additional capture and runoff volume reduction which would be achieved through the application 

of LID BMPs for infiltration and/or interception and re-use of storm runoff.  

7.2 Recommended Stormwater Management Criteria 

The recommended stormwater management criteria advanced per this Hydrology Study Update 

consists of end-of-pipe quantity control as well as LID BMPs for volume control.   
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 Sizing Criteria for End-of-Pipe Facilities 

For the end-of-pipe facilities, unitary discharge rates were used to calculate the target discharge 

rates used by the theoretical SWM facilities. In order to account for the variation in soils/infiltration 

parameters distributed throughout the watershed, the watershed was separated into geographic 

areas having comparable physiography and correspondingly similar hydrologic conditions; these 

areas represent ‘Subwatershed Basins’ of similar unitary discharge rates. The locations of these 

Subwatershed Basins, with corresponding stormwater management criteria, are presented in 

Drawing 7.2.1.  

The release rates for the stormwater management facilities are determined based upon the 

“target” release rates corresponding to the existing land use conditions.  As noted above, the 

hydrologic model subcatchments for the existing conditions have incorporated an impervious 

coverage for the rural land uses as part of the model calibration, to represent the influence of soil 

compaction within the pervious areas; in addition, various model subcatchments have included 

impervious coverage representing portions of existing development within the model 

subcatchment.  Consequently, the unitary discharge rates for the existing land use condition have 

been established to account for the imperviousness within the existing model subcatchments, 

where by the unitary discharge rate calculation have accounted for the influence of the impervious 

coverage under the existing/baseline land use condition. To establish the unitary equations under 

this approach, a series of theoretical models have been established for each Subwatershed Basin, 

which varied the imperviousness of the baseline model’s subcatchments, and the resulting unitary 

discharge rates tracked. The results were plotted and a linear relationship determined based upon 

the observed correlation, accounting for the influence of the pervious and impervious areas on 

the subcatchment peak flow. Using this method, unitary discharge rates which account for 

baseline/existing imperviousness, were developed for each Subwatershed Basin, for the 2 year, 5 

year, 10 year, 25 year, 50 year, 100 year and Regional Storm events.  The unitary discharge rates 

for each of the Subwatershed Basins is presented in Table 7.2.1, below.   

 



 

Rouge River 

Hydrology Study Update 

 

 

TP112084 | September 2018  Page 49 of 73 

 

 

 

 

 

Table 7.2.1:  Storm Water Management Facility Sizing Criteria –Unitary Discharge for Impervious and Pervious Areas (m3/s/ha) 

Subwatershed Basin 

Return Period (Years) 

2 Year 5 Year 10 Year 25 Year 50 Year Regional / 100 Year 

Impervious Pervious Impervious Pervious Impervious Pervious Impervious Pervious Impervious Pervious Impervious Pervious 

Eckardt Creek - Upper East Basin 0.089 0.009 0.122 0.020 0.155 0.037 0.171 0.037 0.191 0.047 0.212 0.060 

Beaver Creek - Upper West Basin 0.084 0.010 0.115 0.021 0.148 0.042 0.163 0.042 0.183 0.051 0.202 0.061 

Berczy Creek - Upper Basin 0.093 0.009 0.126 0.025 0.162 0.052 0.176 0.052 0.196 0.067 0.216 0.081 

Berczy Creek - Central Basin 0.088 0.008 0.120 0.019 0.154 0.039 0.169 0.039 0.190 0.048 0.210 0.058 

Berczy Creek - Lower Basin 0.097 0.032 0.129 0.059 0.175 0.103 0.176 0.103 0.196 0.122 0.214 0.141 

Bruce Creek - Lower Basin 0.092 0.006 0.125 0.017 0.163 0.044 0.175 0.044 0.195 0.058 0.215 0.072 

Little Rouge - Upper Basin 0.075 0.003 0.105 0.005 0.129 0.009 0.152 0.009 0.172 0.011 0.191 0.014 

Little Rouge - Lower Basin 0.072 0.011 0.102 0.017 0.129 0.028 0.148 0.028 0.168 0.033 0.187 0.039 

Robinson Creek - Lower West 

Basin 
0.089 0.012 0.121 0.024 0.156 0.048 0.170 0.048 0.190 0.059 0.210 0.070 

Robinson Creek - Upper Basin 0.089 0.012 0.121 0.024 0.156 0.048 0.170 0.048 0.190 0.059 0.210 0.070 

Upper Rouge River - Upper Basin 0.090 0.005 0.122 0.016 0.161 0.042 0.172 0.042 0.192 0.056 0.212 0.070 
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It is noted that as part of the development of the target unitary discharge rates for the 100 Year 

and Regional Storm events, it was determined that the unitary discharge rate for the Regional 

Storm event was typically lower than the unitary discharge rate for the 100 Year storm. However, 

the unitary storage rates required to attain peak flow matching at flow nodes, were significantly 

higher for the Regional Storm event versus the 100-year storm event. Consequently, the target 

unitary discharge ordinate for the 100 year and Regional Storm events was combined, using the 

lower unitary discharge rate ordinate. 

Unitary Storage Rates were also defined for each SWM facility based upon the Subwatershed 

Basin, within which each respective facility was located (ref. Drawing 7.2.1). Storage for each SWM 

facility was calculated using the respective Subwatershed Basin unitary storage rate, multiplied by 

the increase in impervious coverage (baseline to future) for the contributing drainage area.  

The unitary storage rates for each Subwatershed Basin were developed by means of multiple 

iterations of the Future SWM model, using variations to the unitary storage rates. The results of 

each iteration were reviewed to track SWM Facility performance, and to identify how the changes 

to unitary storage rate were affecting peak flows at the flow nodes.  

As the watershed is comprised of near equal proportions rural and urban land use, in addition to 

the presence of several significant tributary confluences, the timing of peak flows was determined 

to be of critical importance when selecting unitary storage rates for each Subwatershed Basin. The 

resulting unitary storage volumes for the Subwatershed Basins are presented in Table 7.2.2.   
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Table 7.2.2: Storm Water Management Facility Sizing Criteria – Unitary Storage (m3/impervious ha) 

Subwatershed Basin 

Return Period (Years) 

50 Year 
Regional/ 

100 Year 
2 Year 5 Year 10 Year 25 Year 

Eckardt Creek - Upper East Basin 250 350 450 550 650 750 

Beaver Creek - Upper West Basin 750 800 850 900 950 1000 

Berczy Creek - Upper Basin 1000 1050 1100 1200 1600 1800 

Berczy Creek - Central Basin 1000 1050 1100 1200 1600 1800 

Berczy Creek - Lower Basin 1000 1050 1100 1200 1600 1800 

Bruce Creek - Lower Basin 750 800 850 900 950 1200 

Little Rouge - Upper Basin 750 800 850 900 950 1000 

Little Rouge - Lower Basin 100 150 200 750 850 1200 

Robinson Creek - Lower West Basin 350 400 500 600 900 1000 

Robinson Creek - Upper Basin 1000 1050 1600 1700 1800 1900 

Upper Rouge - Upper Basin 350 400 475 1200 1300 1400 

Similar to the final unitary discharge rates, the 100 Year and Regional Storm events, a single 

ordinate has been established for the 100 year and Regional Storm storage volume.  

 Sample Calculations 

The following section provides an example and corresponding sample calculations for applying 

the unitary storage and discharge criteria presented in the preceding section to establish the 

corresponding storage-discharge relationship for a proposed development. 

Site Conditions 

The first step in the process is to characterize the size and land use conditions of the site under 

existing and proposed conditions, as well as to identify the site location within the Watershed.  

For the purpose of this sample calculation, the following conditions have been applied: 

• Site located in the Upper Rouge River – Upper Basin 

• Site measures 20 ha 

• Existing land use conditions are rural/undeveloped (i.e. 0% impervious coverage) 

• Site proposed to be developed to residential land use conditions at 68% impervious coverage 

Calculate Target Flows Based Upon Existing Conditions 

Target flow rates for each return period storm are determined based upon the existing site 

conditions and the unitary equations provided in Table 7.2.1. 

As noted above, a 5% impervious coverage has been applied for all rural land uses within the West 

Rouge River Watershed as part of the model calibration to account for soil compaction. 
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For the sample site conditions: 

Existing Impervious Area = 20 ha x 0.05 = 1 ha 

Existing Pervious Area = 20 ha x 0.95 = 19 ha 

Calculated target release rates based upon existing impervious and pervious areas, and the unitary 

equations rates provided in Table 7.2.1. for the Upper Rouge – Upper Basin. 

2 yr flow = (0.09 m3/s/impervious hectare x 1 ha) + (0.005 m3/s/pervious hectare x 19 ha) 

 = (0.09 m3/s) + (0.095 m3/s) 

 = 0.185 m3/s 

5 yr flow = (0.122 m3/s/impervious hectare x 1 ha) + (0.016 m3/s/pervious hectare x 19 ha) 

 = (0.122 m3/s) + (0.304 m3/s) 

 = 0.426 m3/s 

10 yr flow = (0.161 m3/s/impervious hectare x 1 ha) + (0.042 m3/s/pervious hectare x 19 ha) 

 = (0.161 m3/s) + (0.798 m3/s) 

 = 0.959 m3/s 

25 yr flow = (0.172 m3/s/impervious hectare x 1 ha) + (0.042 m3/s/pervious hectare x 19 ha) 

 = (0.172 m3/s) + (0.798 m3/s) 

 = 0.97 m3/s 

50 yr flow = (0.192 m3/s/impervious hectare x 1 ha) + (0.056 m3/s/pervious hectare x 19 ha) 

 = (0.192 m3/s) + (1.064 m3/s) 

 = 1.256 m3/s 

100 yr flow = (0.212 m3/s/impervious hectare x 1 ha) + (0.070 m3/s/pervious hectare x 19 ha) 

 = (0.212 m3/s) + (1.33 m3/s) 

 = 1.542 m3/s 

Calculate Target Flows Based Upon Proposed Conditions 

Quantity control volumes for each operating stage of the stormwater management facility are 

determined based upon the additional impervious coverage under proposed site conditions and 

the unitary storage volumes provided in Table 7.2.2. 

For the sample site conditions: 

Proposed Impervious Area = 20 ha x 0.68 = 13.6 ha 
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Calculated storage volumes based upon impervious area under proposed conditions, and the 

unitary equations rates provided in Table 7.2.2. for the Upper Rouge – Upper Basin. 

2 yr vol. = 350 m3/ impervious hectare x 13.6 ha 

 = 4760 m3 

5 yr vol. = 400 m3/ impervious hectare x 13.6 ha 

 = 5440 m3 

10 yr vol. = 475 m3/ impervious hectare x 13.6 ha 

 = 6460 m3 

25 yr vol. = 1200 m3/ impervious hectare x 13.6 ha 

 = 16320 m3 

50 yr vol. = 1300 m3/ impervious hectare x 13.6 ha 

 = 17680 m3 

100 yr vol. = 1400 m3/ impervious hectare x 13.6 ha 

 = 19040 m3 

Target Storage-Discharge Relationship for Stormwater Management Facility 

The target storage-discharge relationship for the stormwater management facility for flood 

control is determined based upon the results of the foregoing calculations.  For the sample site, 

the target storage-discharge relationship would be as follows: 

Operating Stage Storage (m3) Discharge (m3/s) 

2 Year 4760 0.185 

5 Year 5440 0.426 

10 Year 6460 0.959 

25 Year 16320 0.970 

50 Year 17680 1.256 

100 Year 19040 1.542 
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 Sizing Criteria for Low Impact Development Best Management Practices 

As noted previously, the recommended stormwater management criteria for the Rouge River 

Watershed includes LID BMPs for runoff volume control.  The application of LID BMPs for volume 

control is required in order to control post-development flows to pre-development levels 

throughout the watershed.  Furthermore, various reaches of the Rouge River Watershed are 

recognized to provide occupied or contributing habitat for Redside Dace.  The Committee on the 

Status of Species at Risk in Ontario (COSSARO) originally assessed the Redside Dace as threatened 

in 2000. Based on observed declines and threats to remaining populations, the species was 

uplisted to Endangered in 2009 under Ontario's Endangered Species Act, 2007 (ESA 2007). Redside 

Dace was up-listed from Special Concern to Endangered under the federal Species at Risk 

Act (SARA) in May, 2017.  Current requirements for stormwater management within Redside Dace 

habitat are provided in the Guidance for Development Activities in Redside Dace Protected Habitat 

Version 1.2 (MNRF, 2016), which require that all stormwater management facilities adjacent to 

Redside Dace habitat be constructed using a hybrid approach, which includes the application of 

LID BMPs.  Consequently, the application of LID BMPs within the future development areas of the 

Rouge River Watershed, as outlined herein, is considered to be consistent with the stormwater 

management requirements are outlined in the 2016 MNRF Guidance document.   

The sizing of LID BMPs has been completed by modifying the subarea routing component of the 

subcatchment, to route runoff from future impervious surfaces across the pervious portion of the 

subcatchment.  The depression storage of the impervious area has been adjusted by increments 

of 5 mm to account for the capture from LID BMPs for infiltration and/or interception and reuse 

on-site.  The results of this assessment have indicted that applying a LID BMP capture of 

20 mm/impervious hectare for future development within the Robinson Creek Subwatershed and 

15 mm/impervious hectare for future development within the remainder of the Rouge River 

Watershed, combined with providing end-of-pipe stormwater management per the criteria 

outlined above, would best control post-development peak flows to pre-development levels for 

all events between the 2 year and 100 year return period.  For the Regional Storm event simulation, 

the influence of the LID BMPs has been excluded from the analyses. 

7.3 Hydrologic Assessment 

Hydrologic analyses have been completed to determine the simulated peak flows at key locations 

within the Rouge River Watershed under future Official Plan land use conditions with stormwater 

management facilities sized in accordance with the unitary storage and discharge criteria provided 

in Table 7.2.2 for the future development areas.  It is noteworthy that, per the approach applied 

for the calibration of the PCSWMM hydrologic model, impervious coverage for undeveloped areas 

was increased as a calibration parameter; consequently, it is recognized that the fully undeveloped 

condition for areas within the Little Rouge Subwatershed would include a 10% imperviousness, 

and the fully undeveloped condition for areas within the remainder of the Rouge River Watershed 
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would include a 5% imperviousness for the subcatchment; this is further illustrated by the sample 

calculations included in Appendix F. 

Consistent with the approach applied for the baseline conditions hydrologic assessment, the 

6 hour AES synthetic design storm has been applied to establish peak return period flows for the 

2 year through 100 year storm condition at key locations within the watershed.  As well, the 

Regional Storm event has been executed as a discrete storm event, and the areal reduction factors 

have been applied to the meteorologic timeseries as required to obtain simulated peak flows at 

key locations within the watershed.  The simulated peak flows for future uncontrolled land use 

conditions are summarized in Table 7.3.1, and the percent difference in peak flow compared to 

baseline conditions is summarized in Table 7.3.2. 

 

Table 7.3.1:   Simulated Instantaneous Peak Flows – Future Land Use Conditions with Recommended 

Stormwater Management (m3/s)1. 

Node/Subwatershed 
Return Period (Years) 

Regional 
2 5 10 25 50 100 350 

Little Rouge River Subwatershed 

J167.4563 1.2 1.9 2.3 2.9 3.6 4.2 6.1 9.5 

J7915.699 1.1 2.0 2.7 3.8 4.9 6.1 12.3 11.0 

J115 2.0 3.1 3.9 5.7 7.3 8.9 16.6 21.5 

J6765.748 1.3 2.1 2.7 3.7 4.8 6.1 11.6 20.8 

J91.75469 1.6 2.3 2.9 3.9 4.7 5.6 9.4 10.4 

J5830.464 5.0 8.2 10.5 13.3 15.4 17.6 23.4 36.8 

J4490.154 4.3 7.5 10.1 13.5 16.7 20.1 32.5 64.0 

J494.5593 4.3 7.6 9.7 13.6 16.8 19.2 37.0 71.1 

J7386.725 1.0 1.3 1.6 2.0 2.4 2.8 4.1 2.2 

J207.3486 1.4 2.5 3.3 4.4 5.2 6.1 8.9 17.3 

J672.9773 1.8 3.2 4.7 6.9 9.0 11.4 20.4 37.3 

J320.1186 6.1 10.8 14.0 19.5 24.5 29.0 54.9 107.0 

J25903.3 6.5 12.1 20.7 31.9 42.7 54.8 96.9 214.8 

J149 6.0 11.4 18.1 29.4 39.5 50.1 88.2 209.2 

J21490.93 6.6 11.6 18.4 30.2 41.2 52.7 93.9 230.7 

J19448.27 6.9 12.4 18.7 30.4 41.2 52.8 94.7 236.1 

J17247.58 6.9 12.4 18.6 30.4 41.2 52.9 94.9 238.9 

J122 6.9 12.3 18.3 30.2 41.0 52.5 94.6 239.1 

J13011.35 6.8 12.1 18.0 29.2 40.6 51.9 94.5 239.7 

J121 2.1 3.5 4.5 5.9 7.1 8.2 8.5 10.6 

J170.1953 3.2 5.5 7.2 9.4 11.3 13.1 15.0 20.9 

J12763.44 7.4 13.0 18.9 29.5 41.1 52.7 96.2 252.0 

J96 7.4 13.1 19.2 29.5 40.9 52.6 96.4 254.8 

J7808.338 7.4 13.1 19.0 29.2 40.7 51.8 95.7 251.9 
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Table 7.3.1:   Simulated Instantaneous Peak Flows – Future Land Use Conditions with Recommended 

Stormwater Management (m3/s)1. 

Node/Subwatershed 
Return Period (Years) 

Regional 
2 5 10 25 50 100 350 

J270 4.7 7.5 9.5 12.1 14.1 16.3 17.8 21.1 

J212 6.5 10.2 12.8 16.1 18.6 21.1 23.0 24.7 

J209 5.4 7.5 8.8 12.2 13.8 14.9 17.4 15.6 

J6424.759 9.2 13.6 16.9 21.1 24.1 27.9 34.8 47.3 

J247 10.5 16.4 20.3 24.8 27.8 31.2 39.1 56.1 

J217 10.0 15.1 21.9 28.6 32.9 36.9 46.8 72.3 

J7283.478 16.6 27.3 37.7 50.3 59.1 67.7 102.2 280.8 

J222 16.2 28.7 37.8 49.9 59.6 70.5 101.1 283.6 

Upper Rouge River Subwatershed 

J2748.186 4.7 7.1 8.9 11.2 13.6 15.5 21.1 27.9 

J45.21341 3.6 5.8 7.4 9.5 11.1 12.9 19.2 26.9 

J2435.76 8.6 13.8 17.5 22.0 25.9 29.7 41.0 58.1 

RH_RougeWest-E 1.4 2.8 4.0 6.0 7.8 9.2 11.6 20.4 

J2114.251 9.4 15.4 19.8 25.9 31.8 36.8 52.4 78.8 

J14701.41 1.6 3.4 5.4 9.5 13.4 17.0 29.0 34.3 

J10135.32 12.3 23.5 30.1 40.0 52.3 63.9 96.2 148.7 

J25 1.2 3.1 5.5 8.7 10.5 12.8 21.3 25.5 

J169.6326 1.1 2.2 3.2 4.6 5.8 7.0 13.8 13.1 

J2521.753 1.1 3.2 5.5 10.1 13.2 16.8 27.4 26.3 

J4033.633 4.1 10.3 16.6 26.2 33.8 41.9 67.1 102.7 

J90.97629 4.0 9.5 15.2 23.2 30.0 37.8 62.1 106.0 

J9779.207 13.4 25.3 36.7 58.3 78.2 96.3 151.2 250.9 

J5961.472 11.4 23.7 34.8 54.5 72.9 91.3 146.8 256.2 

J3031.317 11.2 23.0 35.0 53.6 71.8 89.9 143.4 252.9 

J100.8818 5.2 8.0 9.9 14.6 17.5 20.2 28.4 40.3 

J2612.824 12.1 24.4 37.3 56.9 75.9 95.1 151.4 270.7 

Berczy Creek Subwatershed 

J207.3773 1.7 3.6 5.4 7.8 9.8 12.2 18.7 20.1 

J15723.81 2.8 4.2 5.4 6.8 8.6 11.0 18.8 29.1 

J15468.27 3.3 6.3 9.2 13.3 16.9 20.7 34.5 49.5 

JBE1010 2.7 5.7 8.5 12.7 16.1 20.3 36.3 55.6 

JBE1012 2.5 4.2 5.6 7.7 9.4 11.1 17.6 30.1 

JBE1025 5.0 9.8 14.1 20.4 25.6 31.5 54.3 88.9 

JBE3020 1.5 2.9 3.9 5.7 6.9 8.3 14.7 20.7 

JBE3150 0.8 1.8 2.6 3.9 5.9 7.9 16.6 33.6 

JBE1152 5.2 11.1 16.0 24.9 32.1 39.5 60.2 126.1 

JBE1160 5.2 11.2 16.1 24.9 31.9 39.2 60.4 131.3 

BE1 4.8 11.9 17.3 23.8 29.7 36.7 58.1 129.3 
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Table 7.3.1:   Simulated Instantaneous Peak Flows – Future Land Use Conditions with Recommended 

Stormwater Management (m3/s)1. 

Node/Subwatershed 
Return Period (Years) 

Regional 
2 5 10 25 50 100 350 

J272 2.6 4.0 5.3 7.0 8.6 10.3 16.8 26.0 

J44.52043 0.7 1.8 2.6 3.6 4.3 5.1 12.2 13.5 

J2978.905 2.9 5.7 7.9 10.8 13.7 16.2 31.8 38.2 

J41.50366 4.9 10.6 15.7 22.2 29.0 36.7 61.1 153.2 

Bruce Creek Subwatershed 

JBR1006 2.2 4.8 6.7 9.4 11.7 14.0 21.4 41.3 

JBR1016 1.4 4.5 8.3 15.5 22.2 29.0 52.0 120.6 

JBR1191 2.3 6.0 9.2 17.0 24.5 32.3 56.2 137.9 

J109 0.6 1.1 1.5 2.4 3.6 5.5 18.6 42.6 

JBR1195 2.5 6.4 10.0 17.9 26.0 34.2 58.7 142.4 

J70.35365 2.5 6.0 9.6 18.2 26.1 34.5 60.5 145.6 

J1561.104 6.1 14.0 22.7 38.7 54.1 69.9 120.4 292.4 

J63.83821 6.0 13.6 22.1 37.6 52.5 67.9 116.9 286.7 

Beaver Creek Subwatershed 

J12295.92 19.4 30.8 39.2 50.3 58.8 67.6 89.5 107.8 

Eckardt Creek Subwatershed 

J156.7592 5.4 8.8 11.4 14.8 17.8 20.6 30.7 47.8 

Middle Rouge River Subwatershed  

J11026.54 25.2 40.5 51.7 68.0 84.6 104.2 161.2 314.1 

J190 24.3 40.4 52.0 68.1 82.2 100.2 156.9 308.9 

J5720.94 24.4 45.6 60.9 86.4 115.4 146.7 240.2 563.9 

J4301.257 23.2 45.3 60.1 85.3 113.4 143.9 235.0 636.2 

Robinson Creek Subwatershed 

J83.13744 1.1 2.1 2.9 4.1 5.1 6.0 8.5 14.4 

JRO1160 3.8 7.2 9.8 13.5 16.4 19.4 28.6 50.9 

J3757.015 3.6 6.9 9.5 13.0 15.9 18.8 27.2 55.1 

J157 4.3 8.5 11.6 15.7 19.2 22.7 33.0 71.3 

J44.47678 5.9 9.6 13.2 18.4 22.6 26.2 38.0 86.5 

Lower Rouge River Subwatershed 

J661.1134 21.6 43.9 60.6 87.6 115.8 146.6 240.0 617.7 

J22228.41 22.0 44.9 62.2 89.8 117.5 149.0 245.3 636.8 

J214 22.9 44.5 61.9 90.2 117.6 149.1 245.3 640.5 

J10751.68 22.3 44.3 61.7 89.2 117.4 148.8 243.2 640.5 

J59.86352 22.7 45.5 63.1 92.5 121.6 153.3 245.7 670.2 

Morningside Creek Subwatershed 

J7875.212 7.3 12.8 19.1 28.0 35.7 42.8 72.9 98.1 

TRCA_MorningsideFinch-

HY048 
9.5 16.0 24.2 35.5 44.8 53.3 88.5 149.2 
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Table 7.3.1:   Simulated Instantaneous Peak Flows – Future Land Use Conditions with Recommended 

Stormwater Management (m3/s)1. 

Node/Subwatershed 
Return Period (Years) 

Regional 
2 5 10 25 50 100 350 

Rouge Marshes 

J2734.029 28.4 55.2 81.0 122.3 161.8 203.2 326.2 870.9 

NOTE: 1. Peak flows have been extracted from the PCSWMM model using the objective function of the graphed output 

for Maximum Total Inflow. 

 

Table 7.3.2: Percent Difference In Simulated Instantaneous Peak Flows – Future Land Use Conditions with 

Recommended Stormwater Management Compared to Baseline Land Use Conditions 

Node/Subwatershed 
Return Period (Years) 

Regional 
2 5 10 25 50 100 350 

Little Rouge River Subwatershed 

J167.4563 -27% -20% -20% -24% -18% -16% -27% 0% 

J7915.699 5% 11% 13% 16% 16% 17% 20% 0% 

J115 -23% -24% -23% -18% -14% -13% -12% 0% 

J6765.748 -15% -15% -16% -17% -16% -14% -15% 0% 

J91.75469 -4% -4% -4% -3% -3% -2% 0% 0% 

J5830.464 -1% -3% -3% -2% 1% -2% -4% 0% 

J4490.154 -4% -4% -4% -3% -2% -2% -2% 0% 

J494.5593 -4% -4% -4% -4% -3% -1% -4% 0% 

J7386.725 0% 0% 0% 0% 0% 0% 0% 0% 

J207.3486 0% 0% 0% 0% 0% 0% 0% 0% 

J672.9773 0% 0% 0% 0% 0% 0% 0% 0% 

J320.1186 -3% -3% -3% -3% -3% -2% -3% 0% 

J25903.3 -7% -7% -4% -3% -3% -2% -2% 0% 

J149 -4% -5% -5% -3% -3% -2% -2% 0% 

J21490.93 2% -4% -5% -3% -3% -2% -2% 0% 

J19448.27 2% 3% -5% -3% -3% -2% -2% 0% 

J17247.58 2% 3% -5% -3% -3% -2% -2% 0% 

J122 2% 3% -5% -3% -3% -2% -2% 0% 

J13011.35 2% 2% -4% -4% -3% -2% -2% 0% 

J121 -41% -31% -27% -23% -19% -16% -36% -6% 

J170.1953 -25% -15% -11% -7% -3% -2% -18% -2% 

J12763.44 4% 3% 0% -4% -3% -2% -2% 0% 

J96 -2% 3% 1% -4% -3% -2% -2% 0% 

J7808.338 -1% 2% 1% -4% -3% -2% -2% 0% 

J270 -39% -33% -30% -27% -25% -24% -37% 0% 

J212 -25% -17% -14% -11% -10% -10% -26% -2% 

J209 -12% -12% -20% -12% -9% -17% -19% -1% 

J6424.759 -13% -7% -4% -2% -1% 1% -7% 0% 
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Table 7.3.2: Percent Difference In Simulated Instantaneous Peak Flows – Future Land Use Conditions with 

Recommended Stormwater Management Compared to Baseline Land Use Conditions 

Node/Subwatershed 
Return Period (Years) 

Regional 
2 5 10 25 50 100 350 

J247 -11% -5% -3% -1% -2% -1% -3% 0% 

J217 -8% 0% -2% -1% -1% 0% -4% 0% 

J7283.478 -7% 1% 0% 0% -1% -1% -2% 0% 

J222 -4% 1% 0% 1% 1% 0% -2% 0% 

Upper Rouge River Subwatershed 

J2748.186 -18% -12% -13% -17% -14% -16% -18% -3% 

J45.21341 -7% -6% -7% -8% -9% -8% -2% -2% 

J2435.76 -14% -9% -10% -12% -13% -14% -15% -3% 

RH_RougeWest-E -37% -28% -22% -14% -7% -8% -23% -1% 

J2114.251 -14% -13% -13% -13% -11% -12% -13% -2% 

J14701.41 2% -3% -2% 2% 5% 3% 1% 0% 

J10135.32 -11% -9% -8% -8% -3% -4% -5% -1% 

J25 -35% -2% -3% -12% -11% -15% -15% 0% 

J169.6326 0% 0% 0% 0% 0% 0% 0% 0% 

J2521.753 -1% 0% 0% 0% 0% 0% 0% 0% 

J4033.633 -16% -5% 0% -1% -1% -2% -3% 0% 

J90.97629 -5% -1% 0% -2% -1% -1% 1% 0% 

J9779.207 -16% -13% -5% -1% 0% 0% -1% -1% 

J5961.472 -11% -8% -5% -3% -1% -1% -2% -1% 

J3031.317 -10% -7% -5% -3% -2% -1% -2% -1% 

J100.8818 -1% -1% -1% -1% -1% 0% 0% 0% 

J2612.824 -10% -8% -5% -3% -2% -2% -2% -1% 

Berczy Creek Subwatershed 

J207.3773 -32% -29% -28% -32% -33% -32% -29% -2% 

J15723.81 -2% -15% -18% -23% -20% -14% 0% 2% 

J15468.27 -24% -29% -28% -31% -33% -33% -24% 1% 

JBE1010 -18% -25% -26% -26% -28% -25% -13% 0% 

JBE1012 -39% -29% -23% -14% -9% -4% 10% -1% 

JBE1025 -7% -13% -15% -16% -18% -17% -6% -1% 

JBE3020 -8% -11% -15% -17% -18% -17% -3% -1% 

JBE3150 -5% -10% -17% -19% -7% -1% 0% -2% 

JBE1152 -14% -15% -20% -19% -18% -15% -9% -1% 

JBE1160 -14% -15% -20% -19% -18% -15% -9% -1% 

BE1 -12% -15% -14% -15% -17% -15% -9% -1% 

J272 1% -13% -16% -15% -14% -14% -13% 0% 

J44.52043 0% 0% 0% 0% 0% 0% 0% 0% 

J2978.905 0% -10% -11% -15% -12% -11% -7% 0% 

J41.50366 0% -12% -11% -17% -18% -17% -10% 0% 
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Table 7.3.2: Percent Difference In Simulated Instantaneous Peak Flows – Future Land Use Conditions with 

Recommended Stormwater Management Compared to Baseline Land Use Conditions 

Node/Subwatershed 
Return Period (Years) 

Regional 
2 5 10 25 50 100 350 

Bruce Creek Subwatershed 

JBR1006 0% 1% 1% 1% 1% 1% 1% 0% 

JBR1016 0% 1% 1% 1% 0% 0% 0% 0% 

JBR1191 1% 1% 1% 1% 0% 0% 0% 0% 

J109 -56% -54% -50% -34% -22% -5% 3% 0% 

JBR1195 1% 2% 4% 1% 1% 1% 1% 0% 

J70.35365 7% 7% 3% 2% 1% 2% 2% 0% 

J1561.104 0% -5% -1% 5% 3% 1% 1% 0% 

J63.83821 1% -1% 2% 3% 0% -1% -1% 0% 

Beaver Creek Subwatershed 

J12295.92 0% -3% -3% -4% -3% -2% -1% 0% 

Eckardt Creek Subwatershed 

J156.7592 -8% -4% -4% -7% -7% -8% -2% 0% 

Middle Rouge River Subwatershed 

J11026.54 -2% -2% -2% -1% -1% 0% -1% 0% 

J190 -3% -2% -1% -2% -1% 0% -1% 0% 

J5720.94 1% 1% 1% -6% -4% -3% -1% 0% 

J4301.257 2% 2% 1% -6% -4% -4% -2% -3% 

Robinson Creek Subwatershed 

J83.13744 -7% -6% -7% -8% -6% -9% -16% -1% 

JRO1160 -1% 0% 0% 0% 0% 0% 0% 0% 

J3757.015 3% 4% 3% 3% 3% 3% 3% 0% 

J157 15% 10% 5% 4% 3% 3% 4% 0% 

J44.47678 -3% 2% 5% 4% 3% 2% 3% 0% 

Lower Rouge River Subwatershed 

J661.1134 2% 2% 1% -4% -4% -4% -2% 0% 

J22228.41 2% 2% 1% -3% -4% -4% -2% 0% 

J214 1% 1% 1% -3% -5% -4% -2% 0% 

J10751.68 1% 1% 1% -4% -4% -4% -3% 0% 

J59.86352 2% 1% 0% -3% -3% -4% -2% 0% 

Morningside Creek Subwatershed 

J7875.212 -2% 0% 1% 1% 1% 1% -3% 0% 

TRCA_MorningsideFinch-

HY048 
-3% -1% 0% -1% 0% 0% 0% 0% 

Rouge Marshes 

J2734.029 2% 1% -2% -3% -3% -3% -2% 0% 
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The results reported in Tables 7.3.1 and 7.3.2 indicate that the peak flow increases, based on future 

development, are largely mitigated by the proposed SWM strategy.  While the results indicate 

that the unitary storage and discharge criteria would reduce peak flows compared to the future 

uncontrolled condition, some residual peak flow increases would nevertheless be anticipated at 

locations further downstream within the watershed.   

The results further indicate that the stormwater management strategy, as currently proposed 

would result in some over-control of runoff within the future development areas, particularly in 

the headwaters of the Rouge River Watershed and its respective subwatersheds.  Opportunities 

may exist as part of subsequent land use planning studies to optimize the sizing of stormwater 

management facilities to optimize post-to-pre development control without requiring an over-

control of peak runoff.  Such opportunities and analyses should necessarily be conducted at the 

subwatershed scale to verify that proposed development with stormwater management would 

not result in unacceptable increases at all key locations downstream of the proposed 

development, hence should be completed as part of a comprehensive study encompassing 

multiple development parcels (i.e. Subwatershed Study, Master Drainage Plan, MESP, etc.). 
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8.0 CONCLUSIONS AND RECOMMENDATIONS 

Based upon the foregoing, it is concluded that: 

i. The PCSWMM hydrologic model for the Rouge River Watershed has been adequately 

calibrated to represent existing land use conditions within the watershed and is considered 

suitable for conducting event-based analyses within the watershed. 

ii. The calibrated PCSWMM hydrologic model is suitable for generating instantaneous peak flows 

for use in developing Regulatory Floodline mapping within the Rouge River Watershed. 

iii. The additional future development within the Rouge River Watershed, per the current 

Municipal Official Plans, would increase peak flows within the watershed, with the greatest 

increase in peak flows occurring within, and proximate to, the additional future development. 

iv. The stormwater management criteria advanced herein would sufficiently control post-

development flows to pre-development levels throughout the Watershed. 

v. Opportunities may exist, as part of future comprehensive Subwatershed Studies, to refine the 

stormwater management criteria for future development areas for flood control, based upon 

detailed and additional analysis, and with consideration for other stormwater management 

criteria for water budget and erosion control. 

It is recommended that: 

i. The calibrated PCSWMM hydrologic model be used by TRCA to generate peak flows for use 

in developing Regulatory Floodline mapping. 

ii. In the absence of any approved study supporting a revised criteria within the future 

development areas per Municipal Official Plans referenced for this study, the stormwater 

management strategy and unitary sizing criteria advanced herein, in combination with LID 

infiltration BMPs be applied within future development areas in the respective future 

development areas depicted herein per the Municipal Official Plans. 

iii. Comprehensive studies be conducted in support of future developments per the Municipal 

Official Plans to refine the stormwater management sizing criteria presented herein, including 

sizing LID infiltration BMPs for future development (e.g. north Markham FUA Subwatershed 

Study, Amec Foster Wheeler et. al., 2018). 

iv. Future studies should consider applying frequency flows based upon long-term observed flow 

data, including rain-on-snow conditions, if establishing a crossing size based on any storm 

event other than the Regional Storm. 
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In addition to the foregoing, it is recognized that additional analysis and study is required to 

establish stormwater management criteria for any future development beyond the limits of the 

development areas assessed as part of this study.  Similarly, additional study should be completed 

in support of any proposed land use change within the limits of the future development areas per 

the Municipal Official Plans provided for use and reference in this study, to verify and refine the 

stormwater management sizing criteria presented herein.  
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1.0  INTRODUCTION 

An accurate set of design flows is essential for most water resources engineering and planning projects.  
Typically, knowledge of the 1 in 2 year through 1 in 100 year peak flows (and sometimes hydrographs) is 
required  in the design of many structures such as stormwater management facilities and water course 
crossings.    Similarly,  knowledge  of  the  “Regional  Storm”  peak  flows  along  a  water  course  is  often 
required  in parts of Ontario as  the basis  for defining  the  regulatory  flood plain  for  the water  course.  
Toronto and Region Conservation Authority (TRCA formerly MTRCA) recognized this need over 40 years 
ago when  it  commissioned  studies  to  define  a  database  of  such  flows  for  all watersheds  under  its 
jurisdiction.1   Given  the  sparsity of  flow  gauges  across  the  region  from which  to directly derive  such 
flows, a hydrologic modelling approach was adopted.  This remains the only feasible approach. 

As indicated by the referenced report title, the Rouge River watershed was one of the basins included in 
the  1979  study.    A HYMO model  of  this  330  km2 watershed with  a  total  of  26  subcatchments was 
developed and  flows were generated  for  the 1  in 2 year  to 1  in 100 year  return periods and  for  the 
Regional Storm  for 46  locations. “Present” and “Future”  land use scenarios were considered with  the 
latter based upon Official Plan projections at the time.  Given the rapid urban growth in the GTA, there 
was  relatively  soon  a  need  to  update  these  models  to  reflect  changing  land  use.    This  was  first 
accomplished  through  the  “Rouge  River Urban  Drainage  Study”  completed  in  1988.    This  created  a 
watershed based water management plan based upon a new hydrologic model using  the QUALHYMO 
model  (a.k.a. QHROUGE) as  its hydrologic modelling  tool.   Given  the  rapid expansion of communities 
such  as Markham  and  Richmond Hill,  a  further  hydrologic model  update was  required  in  2001.  The 
QHROUGE model was converted to a Visual OTTHYMO model and updated to reflect current and future 
land use at the time.   That model contained 59 subcatchments and generated a flow database at 323 
locations. 

Once again, in 2013, TRCA determined that it was time to update the Rouge River hydrologic model.  A 
consultant was  retained  (AMEC) and model  selection and development  commenced.    In  consultation 
with TRCA staff, the PCSWMM model was selected as the tool for this latest update.  Given the need to 
model certain areas  in more detail, e.g. to represent  individual stormwater management ponds rather 
than  lumping  them  by  subcatchment,  the  model  which  is  currently  under  development  contains 
approximately  900  subcatchments.    Modelling  has  followed  a  standard  approach  of  establishing  a 
desired model  layout, discretization of  the  required  subcatchments, derivation of  subcatchment data 
using GIS data, assembly of the model, calibration/validation using observed precipitation/flow data and 
simulation of design events (1 in 2 year to 1 in 100 year and the Regional Storm).  TRCA staff have been 
involved in consultations with the consultant throughout the process.  At this point, in accordance with 
normal  practice  for  a model which will  be  used  in  part  to  derive  regulatory  flood  levels,  TRCA  has 
initiated  a  peer  review  process  of  the  Rouge  River  Hydrologic  Model  Update.    The  MMM  Group 
Limited/WSP in association with RBWater Inc. was retained to carry out the review which is the subject 
of this report.  The following section summarizes the scope of work. 

1.1  Scope of Work 

The scope of work for the Peer Review of the Rouge River Hydrologic Model Update (2016) included the 
following tasks: 

► Review the final model developed for existing conditions and confirm that the model development, 
calibration and validation comply with the relevant technical guidelines, standards, methodologies 

                                                            
1 “Hydrologic Model Study – Humber, Don and Rouge Rivers, Highland, Duffin, Petticoat and Carruther’s Creek” for 
the MTRCA (October 1979).  Mimico and Etobicoke Creek were completed earlier as a pilot study. 
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or procedures, including 

► The Ontario Ministry of Natural  resources Technical Guide  ‐ River &  Stream  Systems: 
Flooding Hazard Limit (2002); 

► PCSWMM Reference Manual; 

► Reference,  technical guidelines,  research documents  regarding  the use of Green‐Ampt 
modelling approaches; and 

► Draft Technical Guidelines by EWRG (2015) 

► Confirm and comment on the input data to the developed model, including catchment hydrological 
parameters, channel routing parameters, land uses, etc.;  

► Review  and  comment  on  the model  calibration/validation  results,  the  acceptance  of  the model 
calibration, and post‐calibrated parameter values; 

► Review the representative design storms used for the watershed; and comment on the application 
of the aerial reduction factor over the subject watershed;  

► Compare and cross reference the results from the PCSWMM model with those from the 2001 Rouge 
River Watershed model developed using the OTTHYMO model; 

► Prepare  a  draft  peer  review  report  to  document  the  outcome  of  the  proposed  peer  review  and 
provide recommendations.  

► Address a round of comments on the draft report provided by TRCA staff and prepare a final peer 
review report.  

► Attend two (2) meetings with TRCA staff to finalize the work plan (Kick‐off Meeting) and to present 
the findings and recommendations (Technical Meeting). 

The following report describes the peer review completed in accordance with this scope of work. 

1.2  Information Provided for Peer Review 

The peer review described in this report was based upon a set of data provided by TRCA and additional 

data on the Rouge River watershed obtained from sources such as Water Survey of Canada, the Ontario 

Soil Survey,  the MTO Drainage Manual and other  relevant  literature.    It  is  important  to note  that no 

comprehensive  report  was  available  from  the  model  developers  describing  the  development  and 

application  of  the  Rouge  River  watershed  model.    Rather,  a  set  of  technical  memoranda,  e‐mail 

correspondences and sections of related reports were provided electronically.  These were accompanied 

by  a  PCSWMM  data  set which was  described  as  the  “final  calibration.”    This  contained  inputs  and 

outputs  for a  series of  calibration/validation events and a  corresponding Excel  spreadsheet analysing 

that  set of  results.    It also  included  inputs and outputs  for  the  simulated design events and Regional 

Storm.    In  addition,  a  GIS  data  set was  provided which  included  information  on  the  basic  surficial 

geology  information used  to develop  the Green‐Ampt  infiltration component of  the PCSWMM model.  

Finally, TRCA provided a detailed comparison between the outputs of the current PCSWMM Rouge River 

model and the 2001 Rouge River Hydrology Update model (Visual OTTHYMO) for the 1 in 2 year to 1 in 

100 design event and the Regional Storm. 

The form and type of  information provided had a significant  influence on the performance of the peer 
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review. The “Draft Technical Guidelines” by EWRG, present a possible methodology  for carrying out a 

peer review.  This could not be directly followed as it assumes the availability of a full report for review. 

Without  such a  report, a more  “ad‐hoc” approach was  required which needed a  significant effort  to 

piece together an understanding of the model development process and the basic information used.   

1.3  Hydrologic Model Selection 

As engineering hydrology practitioners are aware, there are numerous hydrologic models available for 

the  simulation  of  flows  for  watersheds  of  all  types.    One  could  debate  whether  a  large  partially 

developed watershed should be simulated using a single event based model or a continuous simulation 

model.   However,  largely as a matter of convenience and compatibility with tools used at a more  local 

scale,  e.g.  subdivision,  single  event models  have  generally  been  employed  in  the GTA  to model  the 

watersheds under TRCA’s jurisdiction.  For the most part, these have been based upon the HYMO model 

in  its subsequent forms such as OTTHYMO and Visual OTTHYMO.   What these have  in common  is that 

they  are  all  based  upon  the  SCS  Curve Number method  of  computing  the  split  between  runoff  and 

infiltration  losses  for  a  given  precipitation/snowmelt  input.    These models  received  endorsement  as 

tools for use in flood plain management in the original MNR (1986) Flood Plain Management in Ontario 

Technical  Guidelines  and  in  the  subsequent MNR  (2002)  “Technical  Guide:  River &  Stream  Systems 

Flooding Hazard Limit.” 

In contrast, the application of the SWMM model (in its various incarnations such as PCSWMM) as a tool 

for  simulation  of  large,  partially  developed  watersheds  in  the  GTA  and  beyond  is  a  more  recent 

development.   SWMM was originally developed as a tool for detailed simulations of small urban areas 

with  high  levels  of  imperviousness  down  to  the  flow  in  each  pipe  in  a  storm  sewer  system.    It was 

promoted  as  an  improvement  over  the  Rational  Method  which  permitted  a  more  in  depth 

understanding of the dynamics of a man‐made drainage system.  Its fundamental concepts speak to this 

original  purpose  where  subcatchments  are  visualized  as  sloped  rectangular  plains  draining  to  a 

“channel.”  This was conceived as having some physical basis in an urban area where building lots drain 

to a street.  Extending this concept to larger areas loses any correspondence to physical reality and leads 

to various issues on ways to define flow path lengths and the width of receiving “channel.”  In practice, 

the applications of PCSWMM to  larger rural/partially urban areas has not always been successful.   It  is 

our understanding that a similar hydrology update for the Humber River originally attempted to use the 

PCSWMM model and eventually reverted to the Visual OTTHYMO model.  In another application in the 

municipality of Barrie,  PCSWMM models were developed for a number of medium sized watersheds but 

were eventually replaced by VUH based models at the insistence of the local Conservation Authority.  In 

addition,  the  endorsement of  the  SWMM based models  in  the MNR  guidance documents  related  to 

flood  plain management  is  not  as  definitive.    They  are  generally  referenced  as  urban models with 

significant caution stressed for use in rural/undeveloped areas.  For example, the 2002 Technical Guide 

cautions that: “Urban models, such as SWMM, should not be used without testing in a rural area since 

default values and runoff response simulations are often not representative of rural conditions.”  This is 

not so say that an experienced hydrologic engineering practitioner cannot successfully apply a SWMM 

based model  to  a watershed  such  as  the  Rouge  River  but  that  it may  require  a  greater  degree  of 

vigilance to ensure that the results are appropriate and accurate in such a case.   
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2.0  HYDROLOGIC CHARACTERISTICS OF THE ROUGE RIVER WATERSHED 

In order to review and comment upon the applicability and accuracy of a hydrologic model of the Rouge 
River watershed,  it  is  first  essential  to  understand  the  physiography,  land  use  and  structure  of  the 
watershed  and  its  resultant  hydrologic  characteristics.    The  following  provides  an  overview  of  those 
factors. 

The Rouge River basin has a total drainage area of about 330 km2 with its headwaters in the Oak Ridges 
Moraine and its outlet to Lake Ontario at the eastern limit of the City of Toronto.  As Figure 2.1 shows, 
the basin has  two main subwatersheds,  the western branch  (a.k.a.  the Main Branch) and  the eastern 
branch (a.k.a. the Little Rouge River).  These two branches join together very close to the outlet to Lake 
Ontario in the vicinity of Highway 401.  As Figure 2.2 indicates, there is extensive urbanization within the 
Rouge River basin.   However,  it  is mostly concentrated within  the  subwatershed of  the Main Branch. 
About 50% of the land area of that subarea is urbanized as a result of the growth of the communities of 
Markham, Richmond Hill and  the City of Toronto.   However,  significantly,  the  remaining areas  in  the 
northern  parts  of  that  sub‐area  have  land  uses  such  as  agricultural,  aggregate  extraction,  estate 
residential or natural areas.   The Little Rouge  remains  largely undeveloped with  the main community 
being the Town of Stouffville.   The majority of the  land use  is again agricultural, aggregate extraction, 
estate residential or natural areas. 

Figure 2.1 indicates that there are a number of streamflow gauges located within the Rouge River basin 
which provide useful insights into the hydrologic characteristics of the watershed.  Table 2.1 shows the 
drainage areas and periods of record for those gauges. 

Table 2.1 
Rouge River Streamflow Gauges 

Gauge 
No. 

Gauge Name  Drainage 
Area 
(km2) 

Period of Record *  Gauge Operator 

02HC022  Rouge River Near 
Markham 

181.31  November 1961 to date  Water Survey of Canada 
(WSC) 

02HC028  Little Rouge Creek Near 
Locust Hill 

83.58  January 1964 to date  Water Survey of Canada 
(WSC) 

02HC053  Little Rouge River Near 
Dicksons Hill 

58.99  January 2003 to date  Water Survey of Canada 
(WSC) 

RCHHL_G  Site G – Richmond Hill  35.48    TRCA 

RCHHL_E  Site E – Richmond Hill      TRCA 

* some breaks may be present in the data record 

Using  data  from  these  gauges,  a  number  of  analyses  were  completed  to  understand  the  current 
hydrologic characteristics of the Rouge River watershed and the way in which those characteristics may 
have changed over approximately the past 50 years. 

2.1  Peak Flows 

From a modelling viewpoint,  it  is  important  to understand  the hydrologic  regime as  it  relates  to peak 
flows for various reasons: 

 a model which  is  used  to  develop  design  flows  should  accurately  represent  the watershed’s 
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transformation of input precipitation and/or snowmelt into flows, particularly the resulting peak 
flows at points of interest.  This is not too say that the model must deterministically mimic the 
watershed’s processes but that whatever empirical method  is used  in the transformation  (e.g. 
the Unit Hydrograph), it’s output must be close to the real output 

 a model is a snapshot in time of a particular watershed.  It is important to understand whether 
the hydrologic characteristics of a watershed have changed or are changing over time and hence 
whether  the historically observed peak  flows  are  representative of  the  conditions  the model 
represents. 

 a  model  can  generate  peak  flow  (and  hydrographs)  for  a  variety  of  input  meteorological 
conditions, e.g. summer thunderstorms, spring snowmelt on frozen ground or spring rainfall on 
saturated  ground.    It  is  important  to understand which of  these  conditions  control  the  flood 
frequency regime for the watershed so that can be considered in selecting “design events.” 

 a model  should be  calibrated and validated using observed precipitation and  flow data.    It  is 
important  to  understand  the  peak  flow  regime  so  that  suitable  events  can  be  selected  for 
calibration/validation and their approximate can be understood. 

 a model’s  final outputs, e.g. 1  in 100 year peak  flow estimates, should be compared  to single 
station flood frequency (ssff) estimates at the available gauges for the same return periods.  It is 
important to understand the nature of the ssff values, particularly whether the peak flow data 
set is stationary. 

Figure  2.3  shows  the  annual maximum  peak  and mean  daily  flows  recorded  at  gauge  02HC022,  the 
Rouge River near Markham  (actually at 14th Avenue).   Surprisingly, given  the  increase  in urbanization 
over the period of record, there  is only a slight upward trend  in the annual maxima.   The peak annual 
flows have  increased by about 17% and  the mean daily maxima by 21%.   Figure 2.4  shows  the  same 
information  for  gauge  02HC028.    The  trend  is  very  similar  except  that  the  peak  annual  flows  have 
increased by 20% and the mean daily maxima by only 13%.  This perhaps not surprising as the estimated 
weighted imperviousness of this subcatchment is currently only 9.6% 

Another observation than is perhaps unexpected is that the annual maxima are still predominantly the 
result of spring events – either spring freshettes or spring rainfalls on saturated ground.   For example, 
for  gauge  02HC022,  there  are only  two non‐spring  annual peaks  in  the past decade, one non‐spring 
annual peak  in  the decade before  that and only one non‐spring annual peak  in  the rest of  the record 
prior to 1995.  This is again surprising for the main Rouge River given the level of urbanization but not so 
for the Little Rouge Creek.   

There are many more significant runoff events  in the summer than at the start of the period of record 
but they rarely reach a magnitude which exceeds the spring time peak.  Figure 2.5 shows the results of 
an analysis of the trend in the number of peak flows over a threshold of 6.6 m3/s at 02HC022 over the 
summer period (May to September)1. The values indicate the total number of exceedances per summer 
for each  five year period  since  the  start of  the  record.   As  indicated,  the number has  increased  from 
between 0 and 5 at the start of the period to approximately 50 (10 per year) at present.   

Overall,  these observations  seem  to  indicate  the  success of  the program of  stormwater management 
that began to be implemented in the mid‐1970’s to control peak flows from development.  While there 
is  a  significant  response  to  more  or  less  every  precipitation  event  because  of  the  increased 

                                                            
1 For the rest of the year there is no discernible trend in the number of exceedances with a more or less constant 
number of 60 per 5 year period (or 12 per year). 
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imperviousness of  the western part of  the basin,  the controls  implemented  significantly dampen  that 
response.   An analysis of  the volumes of  flow observed over  time  tends  to  reinforce  that  conclusion 
(Section 2.2).    It also emphasizes  the  importance of accurately modelling  the effect of  the numerous 
stormwater management facilities in the basin if the proper watershed response is to be achieved. 

2.2 Flow Volumes 

Figures 2.6 and 2.7 show the trend in the average annual mean daily flow over time for gauges 02HC022 
(main  Rouge)  and  02HC028  (Little  Rouge).    This  is  the  equivalent  of  the  annual  runoff  volume  (if 
multiplied by the number of seconds in a year).  As indicated, the annual volume of runoff has more or 
less  doubled  for  the main  branch  (from  198.2 mm  to  382.6 mm  depth  equivalent  or  from  26%  of 
average annual precipitation to 51% of annual precipitation).  On the other hand, the annual runoff for 
the Little Rouge has  increased by about 45%  (from 260.9 mm depth equivalent  to 380.9 mm or  from 
35% of annual precipitation to 51%). 

Figures 2.8 and 2.9  show  the distribution of  runoff volume by month expressed as  the percentage of 
annual  precipitation.    As  described  in  the  previous  section,  on  the main  Rouge,  there  has  been  a 
significant  increase  in the runoff during the summer/fall period but relatively  little or no change  in the 
winter/spring period.   There  is as much as 6  to 8  times more  runoff volume  than at  the  start of  the 
period of record.  On the Little Rouge there has been some increase in volume but more on the order of 
1.5 to 2 times the volume experienced at the start of the record in the 1960’s. 

As  noted  earlier,  these  observations  seem  to  indicate  the  success  of  the  stormwater management 
program  implemented  by  the municipalities  at  TRCA’s behest  in  controlling  potentially  flood  causing 
peak flows. Given such large increases in runoff volume, without such controls it would be expected that 
the summer peaks would dominate  the annual maxima and potentially cause  flooding.   This does not 
seem to be the case at this time. 
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3.0  REVIEW OF MODEL STRUCTURE AND PARAMETERIZATION 

The  PCSWMM model  for  the  Rouge  River watershed was  reviewed  based  upon  the  PCSWMM  files 

provided by TRCA on September 7, 2016.  The comments made reflect the status of the model as of that 

point in time.  The following sections describe the following: 

 the model’s structure and components 

 the derivation of the model’s data 

 the parameterization of the model 

 a general comparison with the 2001 Rouge River hydrology model 

3.1  Structure of Model 

Overview 

The model simulation options used in the Rouge River PCSWMM model include using dynamic routing, 5 
minute  time  step  simulation and  the Green‐Ampt  infiltration approach. The  runoff and  routing errors 
seem not  to exceed 5%, which  is a  fairly acceptable  limit  for  simulation errors. The model  input and 
output files include key information and characteristics necessary to build a complex model of this size 
and scope. 

Climate data 

The model  uses  ten  (10)  Rain  gauges.  As  Figure  2.1  indicates,  they  are  distributed  throughout  and 
adjacent to the watershed.  All of them are volume based, except the DS‐gauge which is intensity‐based. 
Design storms used  in the design event simulations are based on the 12‐hour AES distribution and we 
understand were based upon rainfall statistics from Buttonville Airport.   

Subcatchment Characteristics 

The  model  contains  approximately  900  subcatchments  covering  the  330  km2  of  the  watershed’s 
drainage  area.    Subcatchment  characteristics were  investigated  statistically by developing histograms 
showing  the distribution of key geometric and hydrological parameters  (see Section 3.3).  In addition, 
random  checks  were  carried  out  on  subcatchments  at  different  locations  within  the  Rouge  River 
watershed.  

While average  imperviousness values seem  to agree with  the expected  imperviousness values  for  the 
watershed, some subcatchments have imperviousness values of zero or near zero (e.g. 0.03). Based on 
our  experience with  PCSWMM modeling,  using  zero  values  for  imperviousness would  not  represent 
reality especially for relatively large catchment areas (> 20 hectares), and in some cases would generate 
instability  in  the  model.  The  use  of  zero  and  near  zero  imperviousness  values  may  need  some 
adjustment.          

Subcatchment slopes and width to depth ratio are a bit high. A common practice in PCSWMM modeling 
is  to  assume  that  the drainage  channel  is  in  the  center,  and  the width  is  2x  the  length of  the main 
drainage channel. Further discussion of this issue is included in Section 3.3 and Section 4.4. 

Channel Representation, Connectivity, and Routing 

The model contains 1387 nodes (junctions) and 1686 connecting channels (conduits).  Key findings are: 

•  Transects  within  the model  are  represented  by  irregular  channels. Manning’s  n  =  0.06  for 
channels and banks 
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•  There  are  several  subcatchments  in  the  headwaters  that  are  internally  draining,  i.e.  not 
connected  to  any  downstream  element  of  the  model.  These  represent  areas  which  either 
contain  large  gravel  pits  or  “kettle”  lakes which  have  no  outlet.    It  is  appropriate  that  they 
should not be included in the “effective drainage area” of the watershed. 

•  There are subcatchments that have no direct connection to channels, but instead drain as run‐
on to subcatchments downstream.  They are linked directly to channels away from where they 
appear to be draining in actuality.  Such cases will need justification in the report that eventually 
documents the model’s development.   

Storage Assumptions 

The  model  contains  representations  of  a  total  of  154  storage  facilities  (primarily  stormwater 
management ponds).   Each  facility was coded as an  individual storage  rather  than using  the “lumped 
storage” method adopted in the 2001 model.  Key findings are: 

•  SWM facilities are coded based on tabular formats. Two values are added to the stage storage 
curves. It is assumed that this added level was needed for computational stability when routing 
storms  larger than the facilities capacity.   However, this should be discussed  in the report that 
eventually documents the model’s development. 

•  Rating  curves  have  been  added  for  dummy  outlets  from  SWM  facilities.  This  will  require 
explanation of source and assumptions in the documentation report.         

•  Depression storage assumptions seem unified across  the watershed  (1mm  for  impervious and 
5mm  for pervious). For pervious areas with dense vegetation,  this depth may need  to be  re‐
examined since depression storage may reach 7.5 mm in those areas.   

3.2  Derivation of Model Data 

Without a comprehensive report describing the development of the Rouge River PCSWMM model, an 
understanding of  the derivation of  the model’s data was developed by examining base data GIS  files, 
related reports and the PCSWMM model files.  In addition, there have been numerous modifications to 
the model based upon discussions with TRCA staff over the 3 plus years over which the model has been 
developed.  The following  provides the key points to the best of our understanding: 

1. Subcatchment boundaries were defined based upon mapping of  topography  (including  LIDAR 
data) and water course  locations  to create a network of  flow nodes at  required  locations and 
points needed to define boundaries for the numerous stormwater management facilities in the 
watershed.    The  original  boundaries  have  been  modified  significantly  during  the  model 
development. 

2. The characteristics of  interconnecting channels were defined as  irregular channels based upon 
transect data from available HEC models and other sources such as LIDAR data. 

3. The  soil  parameters  for  each  subcatchment  within  the  PCSWMM  hydrologic  model  were 
established based upon surficial geology mapping provided by TRCA and applying the LOOKUP 
function  within  PCSWMM  to  determine  the  aerially‐weighted  soil  parameters  for  the 
subcatchment  layer.    Initial values of the Green‐Ampt  infiltration parameters were established 
using literature values for the identified soil types and eventually modified through calibration. 

4. The  impervious  coverage  for  the  subcatchments within  the  PCSWMM  hydrologic model was 
determined using 2009 land use mapping.   
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5. The overall subcatchment slope was considered to be representative of the overland flow slope. 
Subcatchment  slopes were determined  from  various digital mapping  and  LIDAR data  sources 
using such tools as the Surface Analysis function of ArcGIS 3D AnalystTM.   

6. Overland flow  length  is a PCSWMM specific parameter that has been widely debated between 
the consultant and TRCA during the model development.  It is our understanding subcatchment 
flow  lengths  for  the  rural subcatchments  in  the PCSWMM model have been established using 
the methodology  documented  in  Guo  and  Urbonas  (August  2009).    It  is  less  clear  how  the 
overland  flow  length was derived  for  the developed subcatchments.   Catchment width values 
(W) were derived from the relationship W = Area / Length. 

3.3  Parameterization of Model 

In order to understand the parameterization of a model with approximately 900 subcatchments, a series 
of  histograms  was  prepared  showing  the  distribution  of  parameter  values  by  subcatchment.    The 
following discusses the most important of the model parameters. 

Drainage Area 

Figure 3.1 shows the distribution of subcatchment drainage areas in the watershed.  The areas vary from 
0.91 hectares  to 288.79 hectares with a mean of 36.92 hectares.   46% of  the areas are  less  than 25 
hectares  and  95%  less  than  100  hectares.    The  larger  areas  are  located  in  the  rural  parts  of  the 
watershed near its headwaters 

Overland Flow Length 

Figure 3.2 shows the distribution of subcatchment overland flow lengths in the watershed.  Values vary 
from 18.3 m  to 495.3 m with a mean of 127.9 m.   69% of  the  lengths  fall below  the  recommended 
maximum value of 150 m (500 feet).  92% are below 250 m.  The larger values are associated with the 
larger rural subcatchments. 

Width 

Figure 3.3 shows the distribution of subcatchment widths in the watershed.  Widths vary from 94 m to  
49696 m with a mean of 3715 m.  Almost 90% of the values are less than 7500 m.  The values are overall 
relatively  high  particularly when  compared  to  the  overland  flow  lengths.    They  imply  a  set  of  long 
narrow subwatersheds which do not correspond to the typical values of traditional length/width ratios1. 

Slope 

Figure 3.4 shows the distribution of subcatchment slopes  in the watershed.   Slopes vary from 1.1% to 
11.5% with a mean of 4%.  The steepest slopes are generally in the headwater areas in the Oak Ridges 
Moraine.  76% of the slopes are less than 5%. 

Imperviousness 

Figure 3.5  shows  the distribution of  subcatchment  imperviousness  in  the watershed.    Imperviousness 
varies  from  a  low  of  zero  to  a maximum  of  93% with  a mean  value  of  19.4%.    Perhaps  somewhat 
surprisingly, approximately 20% of the subcatchments have zero imperviousness and over 50% have less 
than 10%.   The overall watershed  imperviousness does not  fully describe  the  situation as  it does not 
indicate the geographical distribution.  This will be discussed in more detail in Section 4. 

  

                                                            
1 The traditional length/width ratio is effectively the inverse of the PCSWMM overland flow length/width ratio. 
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Suction Head 

Figure 3.6 shows  the distribution of  the Green‐Ampt suction head by subcatchment.   The values vary 
from a low of 49 mm to a high of 319 mm with a mean of 223.5 mm.  This represents a wide range of 
soils from gravel to clay.  Around 65% of the subcatchments have soils with a suction head greater than 
200 mm.  These tend to be soils with lower infiltration characteristics.   

Hydraulic Conductivity 

Figure 3.7  shows  the distribution of Green‐Ampt hydraulic  conductivity by  subcatchment. The  values 
vary from a low of  0.4 mm/h to a high of 120.4 mm/h with a mean of 6.22 mm/h.  Again, this represents 
a wide range of soils from a highly impermeable clay to an extremely permeable gravel.  However, over 
86% of the subcatchments have values less than 10 mm/h.  The role of  the Green‐Ampt parameters in 
determining the runoff volume from different events will be extensively discussed in Section 4. 

Runoff Coefficient 

While not  strictly a model parameter, Figure 3.8  shows  the distribution of derived  runoff coefficients 
across  the watershed  for one of  the  calibration/validation events  (September 2012). The  values  vary 
from  a minimum of  zero  to  a maximum of   0.98 with  an  average of 0.30.    Interestingly, 34% of  the 
subcatchments have a runoff coefficient of  less than 0.1 and 1% actually produce zero runoff from an 
event with  an  average  rainfall of 111 mm.    This  low  runoff production  from  a  significant number of 
subcatchments will be discussed in detail in Section 4. 

3.4  Comparison of 2016 Model and 2001 Model Structure/Parameterization 

A comparison of the results from the current PCSWMM model of the Rouge River watershed with those 

from the 2001 hydrologic model of the watershed was a part of this peer review.  To provide a bsis for 

an understanding of those results, Table 3.1 provides a comparison of the key features of the two 

models.  Given the many differences between the two approaches, it would not be surprising if there 

were significant differences between the two sets of flows generated by the models. 

Table 3.1 
Comparison of Key Features of Current and 2001 Rouge River Watershed Models 

Feature  Current Model  2001 Model 

Software  PCSWMM  VUH 2 

# of Subcatchments  901  59 

Average Subcatchment Area (ha)  37  560 

# of Nodes (Junctions)  1387  323 

Subcatchment Routing (Rural)  Routing over hypothetical 
rectangular plane using 
Manning’s equation 

Unit Hydrograph (Nash) 

Subcatchment Routing (Urban)  As for rural areas  Unit Hydrograph (Exponential) 

Channel Routing  Dynamic Wave   Variable Storage Coefficient 

Runoff Calculation Method  Green & Ampt  SCS Curve Number 

Design Storm Input  12 hour AES  12 hour AES 

   



0.00%

20.00%

40.00%

60.00%

80.00%

100.00%

120.00%

0

50

100

150

200

250

300

0 25 75 100 125 150 175 200 225 250 275 300 325 More

F
re

q
u

e
n

cy

Suction Head mm

Figure 3.6: Distribution of Suction Head

Frequency Cumulative %



0.00%

20.00%

40.00%

60.00%

80.00%

100.00%

120.00%

0

100

200

300

400

500

600

700

800

900

F
re

q
u

e
n

cy

Conductivity mm/h

Figure 3.7: Distribution of Conductivity

Frequency Cumulative %



0.00%

20.00%

40.00%

60.00%

80.00%

100.00%

120.00%

0

50

100

150

200

250

300

350

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00 More

F
re

q
u

e
n

cy

R.O. Coeff

Figure 3.8: Distribution of R.O. Coeffs

Frequency Cumulative %



 

11 
 

4.0  REVIEW OF MODEL CALIBRATION AND VALIDATION 

With all empirical hydrologic models such as PCSWMM and VUH, it is essential to verify that the model 
reproduces  the hydrologic response of the subject watershed.    In general, this  is a two stage process. 
The model  is first tested and  its parameters adjusted  if necessary with one set of observed  input data 
and observed flows.  It is then tested again with a second set of observed input data and observed flows 
reserved  for  the  purpose.    Depending  upon  the  outcome  of  this  second  stage,  the model may  be 
accepted as satisfactory or may require further development and testing.  In the case of the PCSWMM 
model of the Rouge River watershed, review of documents related to the North Markham Subwatershed 
Study (Phases 1 and 2) indicates that a standard calibration/validation process was followed through the 
initial phases of its development.  However, all of the modelling results (designated as “final calibration” 
simulations) were  presented  to  the  authors  in  a  set which  did  not  differentiate  between  calibration 
events and  validation events.   All  results were presented as a  single  set of  “scatter plots” and other 
outputs.   Hence  the model’s performance was  reviewed and  judged upon  the entirety of  that  set of 
information. 

4.1  Discussion of Calibration/Validation Procedures 

A hydrologic model of a watershed  is  typically developed using available data on drainage areas,  land 
use,  soils,  slopes, water  course  cross‐sections,  etc.  to  establish  an  initial  set  of  parameters  that  are 
intendedl to reproduce the hydrologic characteristics of the watershed.  When available, the parameters 
are  estimated  using  standard methods which  have  been  shown  to work well within  the  geographic 
region  in which the model  is being used.   Where not available, reference must be made either  to the 
hydrologic modelling  literature  or  to  the model’s  own  documentation  for  guidance  on  establishing 
model parameters.    In general,  this  leads  to a wider variation  in  initial parameters and an even more 
pressing need for calibration and validation of the model in question.  To the best of our knowledge, the 
PCSWMM model when applied to  large, partially developed watersheds falls  into this category.   Given 
that  the SWMM model was originally developed  to model small urban watersheds with high  levels of 
imperviousness  in detail  (e.g. every pipe and manhole  in an urban sewer system), the uncertainties  in 
modelling a large scale, multi‐land use basin are considerable. 

In  the  absence  of  comprehensive  written  documentation,  it  appears  that  the  process  used  in  the 
calibration of the PCSWMM model of the Rouge River watershed was as follows: 

1. Identify locations of streamflow and precipitation gauges within the watershed. 

2. Assemble  streamflow  data  for  approximately  eight  years  from  2006  to  2014  taking  the 
reasonable view that the increase in urbanization over that period would not significantly affect 
flows and would therefore be reasonably representative of current conditions. 

3. Screen the assembled data for the May to September period of the year to identify suitable non‐
snowmelt events for use in calibration/validation. 

4. Obtain corresponding precipitation data for as many stations as feasible within or close to the 
watershed. 

5. Screen the precipitation data to ensure adequate input for selected events. 

6. Complete a Thiessen’s Polygon analysis of  the precipitation gauge  locations  to  identify which 
rainfall record should be assigned to each subcatchment in the model for specific events. 

7. Establish  a  universal  set  of  initial  conditions  for  the Green‐Ampt  infiltration  calculations  (i.e. 
Initial Moisture Deficits) applicable to all events 
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8. Simulate the selected events to generate hydrographs at each streamflow gauge location 

9. Analyse the resulting hydrographs by comparing observed and simulated volumes of runoff and 
observed  and  simulated  peak  flows  and  by  generating  plots  of  the  observed  and  simulated 
hydrographs 

10. Prepare “scatter plots” of the simulated versus observed runoff volume and peak flows for the 
entire  suits  of  events  simulated  at  all  gauges.  Calculate  an  R2  value  for  the  observed  versus 
simulated values. 

11. Adjust the model parameters and/or structure and re‐simulate the set of events. 

12. Iterate through steps 7 through 11 until satisfied with the model’s performance. 

This  is,  in general, a standard method of approaching the model calibration process (see, for example, 
Draft Technical Guidelines by EWRG) with the exception of utilizing a universal set of  initial conditions 
for all events (see later discussion).  Another caveat is that the independent validation process seems to 
have been blended into the calibration process at some point in the exercise.  There may be an incorrect 
interpretation but from the information received this is as it appears. 

The  following  sections  will  discuss  the  data  set  used  in  the  calibration/validation  and  the  results 
obtained from the process. 

4.2  Discussion of Calibration/Validation Data Utilized 

For  the  calibration/validation of  the overall Rouge River hydrology model  (as opposed  to  those parts 
specifically addressing the North Markham area), it appears that data from four of the five gauges listed 
in Table 2.1 was utilized.  The exception was Site E.  Precipitation data was utilized for the events from 
up to 9 rainfall gauges located across or adjacent to the watershed.  Figure 2.1 shows the distribution of 
the flow and precipitation gauges relevant to the Rouge River watershed.  The results of the modelling 
made available for review included up to 12 events from the period May 2006 to September 2014.  The 
PCSWMM model files provided included input and output data for each of these events (and for design 
events  and  the  Regional  Storm).    It  is  understood  that  the  events  were  selected  by  screening  the 
available  records “based upon  the depth of  rainfall  for  the event, uniformity of  spatial coverage, and 
correlation between the runoff volume and the contributing  land use as determined by the calculated 
runoff coefficient for the event” (North Markham Phase 2 Report, March 2016). 

Table 4.1 summarizes the characteristics of the 12 events included in data set made available for review 
for two of the gauge locations.  These are 02HC022 on the main Rouge near 14th Avenue and 02HC028 
on  the  Little Rouge.    These  are  considered  representative of  the  two main parts of  the Rouge River 
watershed. 

As the table indicates, the selected events originate from the late spring‐summer‐fall period without any 
spring snowmelt/rainfall events.    In general, they are relatively small events with only 2 events on the 
main Rouge close to or exceeding a 1  in 2 year event.   On the Little Rouge, the events are generally  in 
the 1 to 3 month return period with only two events approaching a 1 in 2 year return period. Only one 
event (September 2012) in both data sets represents the peak annual flow of the year.  It is possible that 
the November 2011 event was the peak annual event on the main Rouge but no instantaneous annual 
peak is listed for that year in the WSC records.  Potentially, larger events could have been selected from 
the 2006 to 2014 period but this would have involved the use of snowmelt/snowmelt rainfall events.  In 
addition  to  their  magnitude,  another  advantage  would  have  been  that  such  events  are  more  
representative of the peak annual flows at the watershed scale.  This is possibly not true for small urban 
areas within the watershed. 
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Table 4.1 

Characteristics of Calibration/Validation Events 

Event Date  02HC022 – Rouge River Near Markham  02HC028 – L. Rouge Crk near Locust Hill 

Obs. 
Peak 
(cms) 

Approx. 
Return 
Period 

Annual 
Peak 
(cms) 

Date of 
Annual 
Peak 

Obs. 
Peak 
(cms) 

Approx. 
Return 
Period 

Annual 
Peak 
(cms) 

Date of 
Annual 
Peak 

01-May-06 8.96  << 2  39.1  Dec‐02  5.17  << 2  25.9  12‐‐01 

01-Jul-06 8.72  << 2  39.1  Dec‐02  2.77  <<<2  25.9  12‐‐01 

01-Oct-06 17.17  << 2  39.1  Dec‐02  8.38  << 2  25.9  12‐‐01 

20-Jul-08 24.69  < 2  35*  Dec‐28  11.11  << 2  24  12‐‐28 

09-Aug-08 11.16  << 2  35*  Dec‐28  4.02  <<< 2  24  12‐‐28 

02-Jun-10 14.80  << 2  38.1  Mar‐14  3.34  <<< 2  15  03‐‐14 

24-Jun-10 25.55  < 2  38.1  Mar‐14  6.91  <<< 2  15  03‐‐14 

23-Jul-10 27.46  < 2  38.1  Mar‐14  11.48  << 2  15  03‐‐14 

29-Nov-11 40.37  ~ 2  39.8*  Mar‐11  17.58  < 2  36.5  03‐‐11 

04-08-Sept-12 45.08  > 2  45.08  Sep‐05  18.68  < 2  18.7  09‐‐05 

01-Aug-13 25.39  < 2  32  Jan‐14  6.51  <<< 2  22.5  01‐‐13 

05-Sep-14 20.42  < 2  28.1  Aug‐01  10.07  << 2  18.40  04‐‐01 

Flows for Return Periods Based on Frequency Analysis of Annual Maxima for Period of Record 

Return Period  Flow (cms)      Flow (cms)     

2  37.89      20.66     

5  56.51      27.87     

10  68.83      32.65     

25  84.40      38.68     

50  95.96      43.16     

100  107.42      47.60     

  * indicates flow is maximum annual based on mean daily flow as peak is not available 

 

4.3  Discussion of Calibration/Validation Results 

The results of the calibration/validation were provided in summary form in an Excel spreadsheet which 
contained  plots  of  observed  and  simulated  flows,  a  tabulation  of  volumes  and  peak  flows  and  their 
percentage divergence and a pair of “scatter plots”  showing observed versus  simulated  flow volumes 
and observed versus simulated peak flows for all events over all gauges.  The tabulation of volumes and 
peaks was reviewed and it was noted that the results for 2 or 3 events for each gauge were omitted and 
that some pieces of  information such as  the difference  in  times  to peak  for each event were missing.  
Hence  the  tabulation  was  expanded  and  additional  comments  added  from  a  review  of  the  graphs 
showing observed and simulated hydrographs.  Table 4.2 provides the expanded summary. 

During  the model development process,  the consultants held discussions with TRCA  regarding criteria 
for  judging whether  the  calibration of  the model was  satisfactory.    TRCA proposed  (see  e‐mail  from 
Tonto  to  Sheckenberger  18/08/2015)  that  the  criteria  developed  by  the Wastewater  Planning Users 
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Group (WaPUG) in their “Code of Practice for the Hydraulic Modelling of Sewer Systems” (2002) should 
be adopted.  These criteria were generally: 

 Volume (+20% to ‐10% of observed);     

 Peak timing (should be similar);     

 Peak flow (+25% to ‐15% of observed);     

 Match at least 2 of 3 calibration events (67% of events);    

 Predict at least 2 of 3 validation events (67% of events); 

While these criteria were not originally developed to judge the performance of watershed models, they 
appear  reasonable  and  have  now  been  adopted  by  TRCA  as  standard  goodness‐of‐fit  criteria with  a 
slight modification to 3 out of 5 events (i.e. 60% of events) should meet the stated criteria. 

The  consultants  proposed  that  goodness‐of‐fit  should  be  based  upon  “scatter  plots”  of  observed  vs 
simulated  volume  and  observed  vs  simulated  peak  flows  for  an  ensemble  of  all  the  events  over  all 
gauges.   The actual goodness‐of‐fit was to be based upon the R2 of a  line  fitted to the points and the 
closeness of its slope to 1:1.  The majority of the consultant’s results are presented in that form in both 
the related documents describing modelling related to the North Markham Subwatershed Plan and  in 
the spreadsheet of results provided for this peer review for the overall watershed model.  This approach 
provides  a  useful  overview  of  the  results  of  a  calibration/validation  process.    However,  it  does  not 
provide  an  in‐depth  insight  into  whether  a  model  truly  reproduces  the  observed  hydrologic 
characteristics.   For example, some of  the events used  in  testing  the Rouge River model have double 
peaks.   In more than one case, the difference  in observed and simulated peak flows  is calculated from 
different peaks in the event, i.e. the observed peak may be the second peak while the simulated is the 
first.    Although  the  numerical  %  difference  may  indicate  reasonable  agreement,  even  a  cursory 
examination of the plotted hydrographs  indicates otherwise.   Another difficulty of relying primarily on 
the scatter plot occurs if gauging locations with significantly different drainage areas are combined on a 
single plot.   Since peak  flows  from a smaller area can be much  smaller  than  those  from a  large area, 
there is a tendency for the smaller flows to be “clustered” in an area close to the origin.  This tends to 
mask a poor  fit  for  the  smaller area.   Similarly, a very  limited number of  large  flows with  reasonable 
agreement between observed and simulated values can significantly bias the fitted line and R2 towards 
1:1 and 1.0 respectively.  Essentially, these points are outliers in the overall data set and hence can also 
mask the real goodness‐of fit of the ensemble of points. 
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Table 4.2 
Summary of Calibration‐Validation Results 

 
TRCA Criteria Time to Peak Hydrograph Shape Overall Agreement of Observed & S imulated

Observed Uncalibrated Calibrated Observed Uncalibrated Calibrated Volume Peak Meet?
01-May-06 1505265 1179087 1256811 8.96 6.08 7.87 -16.51 -12.15 3 hours early Not exactly same Fairly reasonable overall. Volume low.
01-Jul-06 1721368 2525693 2707075 8.72 10.07 14.39 57.26 65.05 6.5 hours lae Significantly different over whole event Calibrated worse than original. Volume v. high
01-Oct-06 2187110 1477554 1749634 17.17 6.99 10.63 -20.00 -38.09 V=5/12 2.5 hours late Significantly different Not tabulated? Volume low
20-Jul-08 4448762 5001634 5686500 24.69 17.54 25.02 27.82 1.33 Match 42% 3 hours late Significantly different on main peak Fairly reasonable overall. Volume high
09-Aug-08 1652767 1467047 1497074 11.16 6.53 9.11 -9.42 -18.38 Qp = 7/12 9 hours late Significantly different on main peak Main peak over attenuated. Hence Qp low for OK volume
02-Jun-10 1777910 1631538 1744186 14.80 10.78 15.63 -1.90 5.58 Match 58% 2.5 (11) hrs late Significantly different.  Misses 1st peak Appears good based on Qp/V but hydrograph v. different
24-Jun-10 2867778 1867144 1996627 25.55 11.68 20.36 -30.38 -20.30 2.5 (15) hrs late Completely different. Rising limb way off Calibrated bears no similarity to observed
23-Jul-10 3243557 2901442 3271532 27.46 19.05 33.09 0.86 20.50 1.25 hrs late Rising limb about 6 to 8 too slow Fairly reasonable overall. Peak too high
29-Nov-11 5631473 2356414 2671873 40.37 12.07 19.58 -52.55 -51.50 5 hours early Hard to judge as Volume is way too low Not tabulated? Volume way too low.

04-08-Sept-12 7058608 5724282 6248318 45.08 35.54 48.30 -11.48 7.14 3 hours late Overall good.  Rising limb too slow Acceptable fit
01-Aug-13 2806652 2882134 3100790 25.39 16.26 30.73 10.48 21.05 3 hours early Reasonably similar Acceptable fit
05-Sep-14 2543640 2478200 2756709 20.42 13.21 20.45 8.38 0.13 0.5 hours early Quite similar Acceptable fit
01-May-06 721063 152265 295115 5.17 0.91 2.09 -59.07 -59.51 10 hours late Hard to judge as Volume is way too low Extremely poor fit. Volume problem.
01-Jul-06 351401 327960 485679 2.77 2.15 2.82 38.21 2.03 11.5 hours late Completely different. 2 peaks versu s 1. Overall poor fit
01-Oct-06 919141 183085 325731 8.38 1.22 1.98 -64.56 -76.39 ? Completely different. 2 peaks versu s 1. Overall very poor fit. Volume way too low
20-Jul-08 1491657 1062965 1475119 11.11 5.80 7.25 -1.11 -34.78 V = 2/12 3 days early! Triple peaks. Calibrated max not same. Qp=4.74 for 3rd peak.  Very poor fit.Rising limbs too slow
09-Aug-08 728139 175014 315513 4.02 1.33 2.38 -56.67 -40.85 Match 17% 5 hours early Roughly similar but volume way too low Overall very poor fit
02-Jun-10 477956 482751 647969 3.34 6.58 7.61 35.57 127.62 Qp = 1/12 12 hours late Qp max on 2nd peak not first Overall very poor fit
24-Jun-10 705415 282621 411005 6.91 4.01 5.23 -41.74 -24.29 Match = 8% 6 hours early Volume way too low Overall poor fit
23-Jul-10 1042622 810458 1039950 11.48 15.70 18.07 -0.26 57.47 7 hours early Much too peaky Overall poor fit
29-Nov-11 2281044 265694 473714 17.58 1.93 3.29 -79.23 -81.27 ? Volume so low can't compare Extremely poor fit. Volume problem.

04-08-Sept-12 2415484 1545512 1803782 18.68 33.65 32.46 -25.32 73.74 6 hours early Volume too high 1st peak. Low 2nd Overall poor fit
01-Aug-13 625140 390476 556450 6.51 3.12 4.28 -10.99 -34.21 9 hours late Completely different. 2 peaks versu s 1. Overal poor fit.
05-Sep-14 1074768 336851 507973 10.07 2.37 3.73 -52.74 -62.94 10 hours late Volume way too low. 2 peaks vs 1 obs. Extremely poor fit. Volume problem.
01-May-06 465142 120541 223058 3.65 1.27 2.61 -52.05 -28.32 1 hour late Similar shape. Volume too low Overall poor fit. Could be OK if volume was correct.
01-Jul-06 334133 236026 336747 2.53 3.22 4.85 0.78 91.70 1 hour late Similar shape. Vol. too high 1st peak Overall fair fit.  Could be OK if volume lower in 1st peak
01-Oct-06 611395 111453 201146 5.85 1.10 2.43 -67.10 -58.47 1 hour late Similar shape. Volume too low Overall poor fit. Could be OK if volume was correct.
20-Jul-08 868070 793016 1049570 7.51 8.81 10.26 20.91 36.58 V = 1/12 3 days 6 hrs early Qp max on 1st peak not 2nd as observed Overal poor fit. 2nd peak matches OK.
09-Aug-08 365077 104654 188112 1.82 1.09 1.59 -48.47 -12.50 Match 8% 0.5 hours early Similar shape. Volume too low Overall fair fit. Looks like a baseflow issue
02-Jun-10 358394 231374 316738 2.82 3.52 5.11 -11.62 80.78 Qp = 2/12 Same time Too peaky. Recession too fast Overall poor fit. Hydrograph shape wrong
24-Jun-10 416117 127120 191187 4.44 1.88 2.91 -54.05 -34.38 Match 17% 0.5 hours early Similar shape. Volume too low Overall fair fit. Could be OK if volume was right.
23-Jul-10 633595 383146 510664 8.33 9.66 11.50 -19.40 38.13 1.5 hours late Too peaky. Recession too fast Overall fair fit. Probably too peaky if volume was right
29-Nov-11 1616913 163002 288888 16.56 1.59 3.43 -82.13 -79.26 3.5 hours early Hard to judge as Volume is way too low Overal extremely poor fit. May be OK if volume right

04-08-Sept-12 1860580 1268355 1393033 19.93 47.10 39.13 -25.13 96.31 3.5 hours early Shape similar. May be gauge problem. Overall fair fit except peak which could be gauge error
01-Aug-13 488306 249558 340057 5.70 4.84 6.68 -30.36 17.30 1.25 hours early Shape similar. Volume low Overall fair fit. Probably too peaky if volume was right
05-Sep-14 638248 221783 328450 6.77 2.64 4.44 -48.54 -34.44 9.5 hours early Qp max on 1st peak not 2nd as observed Overall poor fit. Could be OK if volume was correct.
01-May-06 192186 158995 159989 1.90 1.64 1.76 -16.75 -7.37 2.5 hours late Similar shape. Rising limb late. Overall reasonable fit. Possible rainfall timing issue?
01-Jul-06 304248 376123 394471 5.26 6.55 7.55 29.65 43.41 V=0/9 3 hours late Similar shape. Volume too high. Overall fair fit. Probably good if volume was correct.
01-Oct-06 465402 228287 245790 5.44 2.88 3.31 -47.19 -39.14 Match 0% 27 hours early Shape soewhat similar off by approx. 24 h. Extremely poor fit as presented. Timing? Vol v. low
20-Jul-08 636564 715887 781246 8.87 7.36 8.14 22.73 -8.18 Qp = 4/9 1.75 hours late 3 peak event. Over on first 2 events Overall reasonable fit. Matches biggest peak OK.
09-Aug-08 239992 214196 209625 2.85 3.22 3.34 -12.65 17.21 Match 45% 2.25 hours late Very similar shape.  Overshoots Qp slightly Overall reasonable fit. Possibly too peaky if vol. was correct

29/11/2011* 699870 332579 372789 7.25 3.82 4.41 -46.73 -39.25 5 hours early Similar shape but volume significantly low Overall poor fit but could be OK if volume was correct.
05/09/2012* 1018923 736361 782451 8.10 13.70 14.72 -23.21 81.79 2 hours early Similar shape but volume low even ex-BF Overall poor fit likely too peaky if volume was right.
01-Aug-13 603396 418726 458976 11.88 12.16 14.32 -23.93 20.58 1.5 hours early Very similar shape.  Overshoots Qp slightly Overall reasonable fit. Possibly too peaky if vol. was correct
05-Sep-14 651218 398737 445405 9.54 6.27 7.18 -31.60 -24.73 7.5 hours early Multi-peak. Similar shape but max not right Overall fair fit. Volume too low later in event.

* Baseflow separated from observed

02HC053

Site G

02HC028

Gauge Date Volume (m3) Flow (CMS)

02HC022

%Difference
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In the following discussion of our opinion on the acceptability of the calibration‐validation of the Rouge 

River watershed model, we have relied upon Table 4.2  in relation to the TRCA “standard criteria” and 

the  characteristics  of  the  observed  and  simulated  hydrographs.  Considering  each  of  the  streamflow 

gauges in turn, the following points are noted: 

02HC022 – Main Rouge Near Markham 

1. The difference between observed and simulated volumes is within the acceptable range in 5 of 

12 cases (42% of time).   The difference  in peak flows  is within the acceptable range  in 7 of 12 

cases (58% of the time).  This is very close to acceptable but not quite sufficient. 

2. Time  to  peaks  vary  from  observed  from  0.5  hours  early  to  6.5  hours  late.    The majority  of 

simulated events peak within 3 hours of observed.  This is fairly acceptable for a watershed with 

an area of 181 km2. 

3. The overall fit of the observed and simulated hydrograph shapes is satisfactory in 3 cases, fair in 

4 cases and completely unacceptable in 5 cases.  Figure 4.1 shows an example of a satisfactory 

fit  and  Figure 4.2  an  example of  an  extremely poor  fit.    It  is noted  that discrepancies  in  the 

simulated volumes of flow are potentially the main source of the divergences. 

4. Overall, the calibration/validation at this location cannot be considered acceptable although the 

deviation  from  acceptability  is  fairly  small  and  can  potentially  be  rectified  by  improving  the 

runoff volume simulation. 

Site G – Richmond Hill Tributary at Highway 404 

1. The difference between observed and simulated volumes is within the acceptable range in 0 of 9 

cases  (0% of  time) available  for  review.   The difference  in peak  flows  is within  the acceptable 

range in 4 of 9 cases (45% of the time).  This is unacceptable. 

2. Time  to  peaks  vary  from  observed  from  27  hours  early  to  3  hours  late.    The  majority  of 

simulated  events  peak  within  1.5  to  2.5  hours  of  observed.    This  is  fairly  acceptable  for  a 

watershed with an area of 35.5 km2.  The larger discrepancies are probably explained by errors 

in the synchronization of rainfall and flow data records. 

3. The overall fit of the observed and simulated hydrograph shapes is satisfactory in 4 cases, fair in 

2 cases and unacceptable in 3 cases.  Figure 4.3 shows an example of a satisfactory fit and Figure 

4.4 an example of an extremely poor  fit.    It  is noted  that  the  simulated  volumes of  flow are 

generally too low and potentially the main source of the errors.  However, it also appears that if 

the volumes were correct, the peak flows would be overestimated.  Examining the shapes of the 

hydrographs, it appears the rising limb is too steep in many cases.  Reasons for this and for the 

under estimation of runoff volume will be discussed below. 

4. Overall,  the  calibration/validation  at  this  location  is  not  acceptable.  The  deviation  from 

acceptability  is significant but can potentially be rectified by  improving volume simulation and 

adjusting  the parameters which  control  the peakiness of  the  subcatchment hydrographs, e.g. 

subcatchment width. 
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02HC053 – Little Rouge River Near Dicksons Hill 

1. The difference between observed and simulated volumes is within the acceptable range in 1 of 
12 cases  (8% of  time).   The difference  in peak  flows  is within  the acceptable  range  in 2 of 12 
cases (17% of the time).  This is totally unacceptable. 

2. Time to peaks vary from observed from zero hours difference to 78 hours early.  The majority of 
simulated events peak within 1.5 hours of observed.   This  is  fairly acceptable  for a watershed 
with an area of 59 km2.  The larger discrepancies are probably explained by errors in the runoff 
volume  distribution  as  they mostly  occur  when  the  wrong  peak  in  a  sequence  of  peaks  is 
simulated as the maximum. 

3. The  overall  fit  of  the  observed  and  simulated  hydrograph  shapes  is  fair  in  6  cases  and 
unacceptable  in 6  cases.   Figure 4.5  shows an example of a  satisfactory  fit and Figure 4.6 an 
example of an extremely poor fit.   It  is noted that the simulated volumes of flow are generally 
very  low and potentially  the main  source of  the errors.   Reasons  for  this under estimation of 
runoff volume will be discussed below. 

4. Overall,  the  calibration/validation  at  this  location  is  not  acceptable.  The  deviation  from 
acceptability  is  significant  but  can  potentially  be  rectified  by  improving  runoff  volume 
simulation. 

02HC028 – Little Rouge Creek Near Locust Hill 

1. The difference between observed and simulated volumes is within the acceptable range in 2 of 
12 cases (17% of time).   The difference  in peak flows  is within the acceptable range  in 1 of 12 
cases (8% of the time).  This is totally unacceptable. 

2. Time  to  peaks  vary  from  observed  from  72  hours  early  to  12  hours  late.    The  minimum 
discrepancy  is 5 hours.   This  is completely unacceptable  for a watershed with an area of 83.6 
km2.  The large discrepancies are probably explained by errors in the runoff volume calculation. 

3. The overall fit of the observed and simulated hydrograph shapes is poor to extremely poor in all 
12 cases.   Figure 4.7 shows a  typical example of  the extremely poor  fits at  this  location.    It  is 
noted that the simulated volumes of flow are generally very low and potentially the main source 
of the errors.  Reasons for this under estimation of runoff volume will be discussed below. 

4. Overall,  the  calibration/validation  at  this  location  is  totally  unacceptable.  The  deviation  from 
acceptability  is  significant  but  can  potentially  be  rectified  by  improving  runoff  volume 
simulation. 

Overall, the simulation of the urban parts of the Rouge River watershed using PCSWMM are better than 
the areas which are primarily  rural.   This  is anticipated given  the genesis and original purpose of  the 
SWMM model.  Some further moderate refinement of the model in the western portion of the basin, i.e. 
the main branch of the Rouge River should  lead to a satisfactory result.   Those areas of the watershed 
which  are  primarily  rural  will  need  extensive  further  development  to  reach  satisfactory  model 
performance.    The  following  section  discusses  the main  reasons  for  the  unacceptable model  fit  and 
provides suggestions for changes which should result in improved performance. 

4.4  Discussion of Causes of Unacceptable Model Performance and Suggested Improvements 

In our opinion, the primary reason for the poor performance of the Rouge River watershed PCSWMM 
model in simulating calibration/validation events is the inaccuracy in the runoff volume calculation.  The 
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secondary  reason  is  incorrect overland  routing of  the  runoff  volume within  the  subcatchments.   The 
following provides our reasons for these observations. 

Runoff Volume Computation 

It has been noted that runoff volumes computed for the calibration/validation events vary widely from 
the  observed  runoff  volumes.    In  large  parts  of  the  undeveloped  portion  of  the watershed,  runoff 
volumes  are  significantly  lower  than  observed.   However,  for  some  events  runoff  volume  is  actually 
overestimated.   It  is our opinion that there are a number of reasons for these discrepancies which can 
be corrected with further model development. 

1. The calibration events occur  in May,  June,  July, August, September and November.   Over  this 
period, the soil moisture conditions vary dramatically from saturated in May to very dry in July 
to moderately wet in the fall.  This results in considerable difference in the antecedent moisture 
conditions  for  each  calibration/validation  event.    However,  it  is  our  understanding  that  all 
simulated events use a common set of Initial Moisture Deficits (IMD) across the watershed.   In 
our opinion, this approach can never result  in an accurate simulation of  individual events.   We 
believe it is essential to compute an appropriate set of IMDs for each event once the soils have 
been appropriately characterized (see below for further discussion of that aspect). 

  Given the uncertainties involved in calibration/validation, strategies that simplify and reduce the 
number of degrees of freedom in the process should be identified and employed.  For an event 
based modelling approach (such as used with PCSWMM in the Rouge River Hydrologic Update), 
one  such  strategy  is  to  eliminate  the  need  to  calibrate  the  runoff  volume  computation 
procedure in the model and concentrate only on the procedures which determine the shape of 
the hydrographs.  This can be achieved by back calculating the initial conditions required by the 
infiltration  calculation  procedures  to  force  the  model  to  generate  the  observed  volume  of 
runoff.   This  is a  legitimate  strategy when using a  “design event” approach  to  calculate peak 
flows for given return periods because the initial conditions are prescribed, e.g. in the SCS Curve 
Number  “world”  as  AMCII  or  AMCIII.   With  the  SCS  Curve  Number method  it  is  relatively 
straightforward to calculate an average initial CN that will generate a required runoff volume at 
a  streamflow gauge.   Using  the  standard AMC  II values  for  the upstream  subcatchments as a 
basis, the individual subcatchment initial CNs can be determined after some iteration.  While it 
is not as straightforward when using the Green‐Ampt method of calculating infiltration, it should 
be  feasible  to  establish  a  set  of  Initial Moisture Deficits  (IMD)  that will  generate  a  required 
volume  of  runoff  at  a  chosen  streamflow  gauge.    The  caveat  is  that  the  soils  in  the 
subcatchments must have been parameterized  in a way which  is reasonably close to their real 
characteristics  or  it may  not  be  feasible  to  generate  a  given  runoff  by  only  adjusting  IMD.  
Unfortunately,  this  process  does  not  appear  to  have  been  applied  in  the  calibration  of  the 
PCSWMM model of the Rouge River watershed and is, as noted, one of the main reasons for the 
difficulties experienced in “fitting” the model to the watershed. 

2. In order  to better understand  the discrepancies  in  the  runoff computations  for  the  simulated 
events, the distribution of runoff volumes and runoff coefficients was examined in detail for one 
of the  largest events, September 4 – 8, 2012.   The average rainfall for this event was 111 mm 
with one station recording as much as 140 mm.  This occurred over several days but exceeds the 
monthly  average  rainfall  for  September  by  as much  as  75%.    Figure  4.8  shows  the  runoff 
coefficient (runoff depth/total precipitation) distribution by subcatchment for the event.  Figure 
4.9 shows the distribution of imperviousness. As expected, there is a strong correlation between 
the areas with high runoff coefficients and those with high  imperviousness.   However, what  is 
notable is that a very large proportion of the watershed has very low runoff coefficients. 
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  To examine this finding  in more depth, each subarea upstream of the four gauges used  in the 
calibration/validation  process was  assessed  in  detail.  A  set  of  four  histograms was  prepared 
showing the distribution of runoff coefficients by subcatchment upstream of each gauge. These 
are  shown  in Figures 4.10 and 4.11.   Table 4.3  summarizes  some  important  facts  from  those 
analyses. 

Table 4.3 
Highlights of Runoff Coefficient Analysis for September 4 – 8, 2012 Event   

Location  Drainage Area 
(km2) 

Area Producing 
Runoff < 2mm 

(km2) 

% Area with Runoff 
Coefficient < 0.1 

Site G – RH Tributary @ Highway 404  35.5  4.76 (13.4%)  39% 

02HC053 – L. Rouge River Near Dicksons Hill 59.0  0.0 (0%)  33% 

02HC028 – L. Rouge Creek Near Locust Hill  83.6  4.08 (5.1%)  37% 

02HC022 – Rouge River near Markham  181.3  6.28 (3.6%)  16% 

Mouth of the Rouge River  332.7  24.73 (7.4%)  32% 

   

  Again,  these  results  illustrate  that a  significant proportion of  the undeveloped portion of  the 
watershed exhibit very low runoff coefficients.  It seems very unlikely that almost 25 km2 of the 
watershed would produce essentially zero runoff from a rainfall over 100 mm in depth and that 
almost 100 km2 would produce less than about 10 mm.  It is notable that for the area between 
gauges 02HC053 and 02HC028 on the Little Rouge, over 17% of that area produces essentially 
zero  runoff.    As  noted  earlier,  the  calibration/validation  at  gauge  02HC028  is  the  most 
unacceptable of all the gauge locations generally because the simulated runoff volumes are too 
low. 

3. The  low  runoff  coefficients  observed  in  the  undeveloped  subcatchments  of  the  Rouge  River 
watershed model are directly related to the Green‐Ampt infiltration parameters.  As discussed in 
one  of  the  related  documents  (North Markham  Subwatershed  Phase  2  excerpt),  the  runoff 
volume produced  from a  rainfall  is positively correlated with  the  suction head and negatively 
correlated with the hydraulic conductivity and the IMD.  The runoff volume is most sensitive to 
the  hydraulic  conductivity.    If  the  value  of  this  parameter  (mm/h)  is  greater  than  the  peak 
rainfall intensity (mm/h) in a storm, no runoff will be produced since surface ponding will never 
occur and  the  infiltration  rate will never  fall below  the precipitation  rate.   As an example, an 
analysis of hydraulic conductivity in the subwatershed upstream of the site G gauge shows that 
4.8 km2 of  the watershed has a hydraulic conductivity parameter with a value of 22 mm/h or 
greater.  This is directly correlated with the area shown in Table 4.3 which produces less than 2 
mm of runoff for the example storm.  Similarly, the proportion of the area with a conductivity of 
more  than  6 mm/h  is  41% which  closely matches  the  proportion  of  the  area with  a  runoff 
coefficient  of  less  than  0.1.    It  is  our  conclusion  that  the  parameters  of  the  Green‐Ampt 
infiltration model, particularly the hydraulic conductivity, are  incorrect for a substantial part of 
the undeveloped part of the watershed. 

4. It  is  our  opinion  that  the  source  of  the  error  in  the  estimation  of  the model’s  infiltration 
parameters  may  be  related  to  the  source  of  the  soils  information  used  to  develop  those 
parameters.    It  is  our  understanding  that  soils  data  was  estimated  from  a map  of  surficial 
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geology.  Figure 4.12 shows the soils information as represented in the GIS base data provided 
as part of  this  review.    In contrast, all previous versions of  the Rouge River hydrology models 
(1979,  1986  and  2001) were  based  upon  soils mapping  provided  by  the Ontario  Soil  Survey.  
Figure 4.13 shows a portion of the York County map that covers the Rouge River watershed.  It is 
our  opinion  that  the  Soil  Survey mapping  is more  representative  of  the  critical  land  surface 
interface that controls the infiltration process.  The soils map provides a detailed mapping of the 
based upon  the  first  few  feet of  soil profile whereas  the  surficial  geology map describes  the 
overall underlying surficial geology.  As an example of the difference, there is an extensive area 
in the headwaters of the Richmond Hill tributary  in the most north westerly part of the Rouge 
River  watershed  which  is  shown  as  “Sand”  on  the  surficial  geology  map.    This  is,  not 
coincidentally, the area of the Site G tributary which produces less than 2 mm of runoff for the 
example storm discussed.   On the Ontario Soil survey map  it  is described as “Pontypool Sandy 
Loam  (Psl)”.    The  effect  of  this  difference  in  classification  on  the Green‐Ampt  parameters  is 
dramatic.   Based upon  the  literature values presented  in Table 4.1.1 of  the excerpt  from  the 
North Markham  Subwatershed  Phase  2  report,  this  difference  would  result  in  an  order  of 
magnitude  reduction  in  hydraulic  conductivity.    Even  considering  the  “calibrated”  value  for 
Sand,  there would be a  significant  reduction  in hydraulic  conductivity and  increase  in  suction 
head which would result in a higher runoff volume. 
 

Table 4.4 
Example of Impact of Soil Classification on Green‐Ampt Parameters 

Soil Type  Conductivity 
(mm/h) 

Suction Head (mm)  IMD 

Sand  120.4  49.02  0.024 

Loamy Sand  29.97  60.96  0.047 

Sandy Loam  10.92  109.98  0.085 

Sand Calibrated  29.97  60.96  0.047 

 

5. There has been considerable discussion during the development of the PCSWMM model of the 
Rouge  River  watershed  on  the  role  of  the  subcatchment  “overland  flow  length”  on  runoff 
volume.   The calculations used to route the computed volume of runoff across the   surface of 
the  subcatchment  include  a  component which  generates  additional  losses  from  the  surface 
runoff volume ‐ the longer the overland flow length, the greater the losses.  For pervious areas, 
the SWMM manual recommends a maximum overland flow length of 500 feet (approx.. 150 m).  
The current version of the model has overland flow lengths which vary from 25 m up to 500 m 
with 69% of  the  subcatchments having a  length1 of 150 m or  less and 92%  less  than 250 m.  
TRCA has requested that the subcatchments which have lengths over 150 m be revised to meet 
that limit.  Potentially, this will result in an additional 300 plus subcatchments in the model. 

  In order to examine the potential effect that such a modification would have on runoff volume 
(as  opposed  to  overland  routing  which  will  be  discussed  later),  the  relationship  between 
overland flow  length and runoff coefficient  in the current model was  investigated.   Figure 4.14 

                                                            
1 The terms length and width are used in SWMM model terminology in a way which is opposite to that normally 
employed in the hydrologic literature.   
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shows a plot of runoff coefficient for the September 05, 2012 storm versus overland flow length 

for all subcatchments with less than 2% imperviousness.  As indicated by the trend line and its 

R
2
, there does not seem to be any relationship between runoff coefficient and increasing flow 

length for the range of flow lengths employed in this model. In other cases, a distinct 

relationship has been noted (e.g. Lover’s Creek in the City of Barrie) but in those situations, the 

overland flow lengths were much greater (2,000 to 3,000 m). 

 In our opinion, modifying the existing model to limit overland flow lengths to 150 m would not 

have any material effect on runoff volumes.  As previously discussed, it is our opinion that 

modifications to the soil categorization and associated Green-Ampt parameters and the use of 

event based IMD’s would correct the shortcomings in the runoff volume computations. 

Peak Flow/Hydrograph Shape 

The primary reason for errors in the peak flows and hydrograph shapes of the calibration/validation 

events is the incorrect computation of runoff volumes.  However, as noted in the discussion of the 

individual gauge results, there is some evidence that the subcatchment routing may need some 

adjustment once the runoff volumes are corrected.  It appears that for the subcatchments with 

significant imperviousness where runoff volumes are more closely matched there is a tendency for the 

hydrographs rising limbs to increase too rapidly.  This may be a general tendency but it is not possible to 

confirm this for subareas where runoff volumes are significantly underestimated.  If this is the case, 

once the runoff volumes are corrected, it is likely that hydrograph will be too “peaky” and simulated 

peaks will overshoot the observed values.  This may require some adjustment of the overland flow 

routing component of the model. 

It is our opinion that the tendency for hydrographs to be too peaky may be related to the subcatchment 

width parameters.  For subcatchments which are over about 25 hectares in area, overland flow lengths 

in the range of 150 m begins to generate subcatchment widths which are quite large
1
.  For example, one 

of the catchments in the model has a catchment width of 49,696 m, an overland flow length of  49 m 

and an area of 243.4 hectares.  Considering the SWMM catchment width as equivalent to twice the 

traditional catchment length (based on a double sided central channel), this gives a traditional length to 

width ratio of 507:1.  Typical traditional L/W ratios are 1:5 through 5:1 with some cases up to 10:1.  In 

terms of overland routing, the SWMM catchment width parameter is one of the main factors controlling 

the rate of discharge from the overland flow plain.  It can be thought of as equivalent to a weir at the 

outlet of a storage area. Appendix B shows results from tests conducted by TRCA using design storm 

events in which overland flow lengths were capped at 150 m.  The average decrease in length is 33% 

resulting in an average increase in width of about 50%.  As Appendix B shows, there is an average 

increase in peak flows ranging from 17.5% to 25.4%.  However, in some cases where the length 

decreases to about 1/3 of its original length, i.e. width increases by a factor of about 3, there is over a 

100% increase in peak flow. 

Generally speaking, the catchment width values in the model are quite high with those for larger 

subcatchments being extremely high (as per the example).  This could be seen as an argument to pursue 

further discretization of the model to ensure more reasonable values.  However, in our view, this is not 

necessarily the only course of action.  Alternatively, it would be feasible to relax the constraint that the 

SWMM subcatchment width equal the area divided by overland flow length and treat the width as 

purely a calibration parameter.  Since there is really no physical correspondence between the overland 

flow plain and the real subcatchments for areas of a size which is practical in a large watershed, the 

subcatchment width is simply an empirical value that can be adjusted as necessary.  

                                                           
1
 This assumes that the width is computed as area divided by overland flow length as in the current model. 
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5.0  REVIEW OF CURRENT RESULTS FOR DESIGN EVENTS AND REGIONAL STORM 

The  following  sections  discuss  the  results  of  the  design  event  and Regional  Storm  event  simulations 
completed by the model development consultants with the current PCSWMM model of the Rouge River 
watershed.    Given  our  perceived  shortcomings  in  the  calibration/validation  of  the  model  and  the 
anticipation  that  further model development will  take place,  the  commentary  is  relatively brief.   The 
results of the design event and Regional Storm simulations were reviewed and compared to the results 
of the 2001 Rouge River hydrologic model update by TRCA staff. We are grateful for that input and it is 
their results that are reported herein. 

5.1  Design Event Results versus Flow Frequencies at Monitoring Stations 

A traditional method of corroborating the design flows generated by a hydrologic model is to compare 
the simulated flows for specific return periods with those from a single station flood frequency analysis 
of any suitable streamflow data  in  the watershed.   As noted  in Table 2.1,  there are  three streamflow 
gauges with extensive periods of  record  (Sites E and G being  the exceptions) within  the Rouge River 
basin.  Each of these records was analysed and instantaneous peak flows were calculated for the 1 in 2 
year, 1 in 5 year, 1 in 10 year, 1 in 25 year, 1 in 50 year and 1 in 100 year return periods.  These values 
are  tabulated  in  Table  5.1  and  are  compared  to  the  corresponding  values  from  the  design  event 
simulations completed with the current version of the model. 

Table 5.1 
Comparison of Flood Frequency Analysis with Simulated Flows for Specific Return Periods 

Return 
Period 
(Years) 

02HC022 – Main Rouge  02HC053 – L. Rouge  02HC028 – L. Rouge 

Frequency 
Analysis 
(m3/s) 

Simulated 
(m3/s) 

Frequency 
Analysis 
(m3/s) 

Simulated 
(m3/s) 

Frequency 
Analysis 
(m3/s) 

Simulated 
(m3/s) 

2  37.89  18.15  8.49  3.92  20.66  4.14 

5  56.51  35.34  13.09  7.51  27.87  8.43 

10  68.83  48.37  16.13  11.49  32.65  11.51 

25  84.40  67.86  19.98  21.57  38.68  15.44 

50  95.96  86.94  22.83  32.02  43.16  18.87 

100  107.42  108.19  25.66  43.14  47.60  22.63 

 

Before considering the results of these comparisons  it  is  important to point out two caveats related to 
the flow frequency analyses: 

1. A key requirement  for a statistically valid  flow  frequency analysis  is  that  the data set must be 
stationary.    In other words,  there must be no  trend  in  the data  to  increase or decrease over 
time.   From  the analysis and discussion presented  in Section 2,  it  is  clear  that  the underlying 
runoff generating mechanisms have changed considerably over the period of record for gauge 
02HC022  and  probably  slightly  for  the  other  two  gauges.    However,  as  Figures  2.3  and  2.4 
illustrate, there has apparently only been a modest increase in the peak annual maximum flows 
over  the  period  of  record.    It  is  speculated  that  the  stormwater  management  measures 
implemented  have  largely  controlled  peak  flow  increases  as  intended.    This  being  said,  it 
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appears  that  the  peak  annual maxima  can  be  used  as  the  basis  for  a  frequency  analysis  for 
comparative purposes.  It would probably be unwise to use the results for design purposes. 

2.  As  discussed  in  Section  2,  the  predominant mechanism  generating  the  peak  annual maxima 
throughout  the  periods  of  record  at  the  three  flow  gauges  is  spring  snowmelt  or 
snowmelt/rainfall on  frozen or  saturated ground.   Only one or  two of  the annual peaks have 
been  generated by events outside of  the  spring/winter period.   The  simulated peaks, on  the 
other hand, are generated from synthetic rain storms which represent summer thunderstorms 
falling onto average  summer  type antecedent  conditions.   Consequently,  comparing  flows  for 
the same return periods is like “comparing apples and oranges.“  In other words, undue weight 
should not necessarily be placed upon the comparisons in the Table. 
 

With those caveats in mind, it is interesting to note the following: 

 for gauge 02HC022, the 1 in 100 year flows from the two different approaches are very similar 
but the simulated flows for more frequent return periods, e.g. 1 in 2 year, are less than half the 
values derived  from the observed data.   This  is entirely consistent with the current hydrologic 
characteristics of  this part of  the watershed  in  that  summer  storms produce  flows which are 
generally exceeded each year by the spring generated peak annual flow. 

 for gauge 02HC053, the simulated peaks for the specific return periods are not very similar to 
the observed.   They are about 50% of  the observed value at  the 1  in 2 year  level and almost 
double the observed value at the 1  in 100 year  level.   The same comment  is true as for gauge 
02HC022 regarding the frequent return periods.  The discrepancy at the upper end of the curve 
probably reflects the need for further model development/calibration discussed in Section 4. 

 for gauge 02HC028,  the simulated peaks  for  the specific  return periods are significantly  lower 
than those from the observed flows.  This is not surprising given the extremely poor calibration 
achieved at this location.  It is notable that the simulated values above the 1 in 10 year level are 
actually lower than at gauge 02HC053 despite the fact that the drainage area at 02HC028 is 83.6 
km2 compared to 59 km2 at gauge 02HC053.  This area of the model requires careful review and 
significant modification to make it reproduce the observed hydrologic characteristics. 

5.2  Design Event Results versus Results from 2001 Hydrology Update 

TRCA  staff  compiled  a  detailed  spreadsheet  comparing  the  peak  flows  generated  by  the  current 
PCSWMM model1 and the 2001 VUH model at common flow nodes in the Rouge River watershed.  This 
is  reproduced  in  Appendix  A.    The  PCSWMM  flows  were  based  upon  current  land  use  conditions 
whereas the VUH flows were based upon a Future land use scenario developed in 2001.  This reflected 
committed development on municipal Official Plans at the time.   The design storms used for the 2001 
VUH simulations was the 12 hour AES distribution.  It is understood that the same distribution was used 
for the PCSWMM simulations but rainfall amounts were based upon Buttonville Airport rainfall statistics 
rather than Bloor Street as in 2001.  

The differences between the two sets of flows were tabulated by TRCA staff for the 1 in 2 year through 1 
in 100 year return periods.   Overall, there  is a very wide variation between the two sets of flows.   For 
example, at the 1 in 2 year level, the differences range from ‐100% to +293% with an average ‐44%.  In 
other words, the PCSWMM flows are from 100% less up to 3 times greater.  Where they are 100% less, 

                                                            
1 The flow values in the spreadsheet for the PCSWMM model do not match exactly those in the data files provided 
for this peer review. 
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the PCSWMM flow is actually zero.  Similarly, at the 1 in 100 year level, the differences range from ‐91% 
to +533% but with an average of only 1.4%.  Figure 5.1 shows a plot of the 1 in 2 year PCSWMM flows 
versus  the  VUH  flows  at  all  common  flow  nodes.    The wide  variation  is  clear  from  this  graph.   On 
average, as the trend line indicates, the PCSWMM flows are lower than the 2001 VUH flows.  However, 
there  are  some  locations where  the  flows  are  very  similar.    Examining  the  locations  of  those  nodes 
indicated  that  they are  in areas where  the subcatchments were already developed at  the  time of  the 
2001 study.  The greatest negative differences occur in areas where there was no development in 2001 
and continues to be none today.  As noted in previous discussion, these are areas where the PCSWMM 
model generates  zero  runoff whereas  the VUH model always generates  some  runoff  from  the design 
storms.  The largest positive differences are in areas where development has taken place which was not 
planned at the time of the 2001 study, i.e. not included in the O.P.s at the time.  Further analysis of the 
differences  should  be  completed  once  the  PCSWMM  model  has  been  modified  and  further 
calibrated/validated prior to re‐simulating the design events. 

5.3  Regional Storm Results versus Results from 2001 Hydrology Update 

Regional  Storm  simulation  results  for  the  two models  are  also  included  in  the TRCA  spreadsheet.    It 
appears  that  the Regional  Storm was  applied using  the  standard  amounts  and distribution  and  areal 
reduction factors specified in the “Technical Guide – River and Stream Systems: Flooding Hazard Limit”, 
MNR, 2002.   According  to  that document,  to calculate a Regional Storm peak  flow at a  location with 
contribution area greater than 25 km2, the total rainfall depth should be reduced by applying an areal 
adjustment factor based on the equivalent circular area method. It is noted that the equivalent circular 
area  is different from the watershed drainage area. It  is determined by using the  longest  length of the 
watershed as a diameter. Our  review  indicates  that  the areal  reduction  factors  included  in  the TRCA 
spreadsheet are correct and appropriate. However, as   previously mentioned, the peak design flows  in 
that spreadsheet do not match the design flows in the PCSWMM model files provided for our review. 

Again, there is a significant variation between the two sets of flows in various parts of the watershed but 
not  as  great  as  for  the design  storm  flows.    The differences  range  from  ‐91%  to  +489% but with  an 
average of only +8.0%.   Once more, the  largest negative variations occur  in rural areas and the  largest 
positive variations  in areas  that are currently developed but not planned  in 2001.   The differences at 
larger drainage areas, e.g. downstream of the confluence of the main branch and the Little Rouge, are 
relatively small – in the range of 5% to 15%.  Figure 5.2 shows a “scatter plot” of the two sets of flows at 
common flow nodes.  This verifies that the VUH 2001 flows are on average slightly higher but there is a 
considerable scatter in the results.  Again, further analysis of the differences should be completed once 
the  PCSWMM model  has  been modified  and  further  calibrated/validated  prior  to  re‐simulating  the 
Regional Storm event. 
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Figure 5.1: PCSWMM vs VUH 2001 - 1 in 2 Year Event
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Figure 5.2: PCSWMM vs VUH 2001 - Regional
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6.0  CONCLUSIONS AND RECOMMENDATIONS 

6.1  Conclusions 

The following section summarizes the main conclusions of this peer review: 

1. The  current  hydrologic  model  of  the  Rouge  River  watershed  is  based  upon  the  PCSWMM 
software which  is  distinctly  different  from  all  previous  Rouge  River  hydrologic models which 
were  based  upon  various  variations  of  the  HYMO model  (HYMO,  OTTHYMO  &  VUH).    The 
SWMM model was originally developed  for  small urban  areas  and has not  traditionally been 
used to model such large partially developed watersheds. 

2. The  most  significant  differences  between  the  computational  procedures  used  by  the  two 
models  are  the  infiltration  methods  (Green‐Ampt  versus  SCS  Curve  Numbers)  and  the 
subcatchment  routing  methods  (overland  flow  routing  on  hypothetical  plain  versus  Unit 
Hydrograph). 

3. The current model is much more detailed than previous versions with 901 subcatchments rather 
than 59  in  the previous  (2001) version.    It also  includes all  stormwater management  facilities 
within the watershed rather than lumping them by major subcatchment. 

4. The PCSWMM model was developed using procedures which are typical of current practices and 
generally  in  conformance with  current  guidelines  such  as  the  Draft  Technical  Guidelines  by 
EWRG,  the PCSWMM Manual and  the MNR  (2002) “Technical Guide: River & Stream Systems 
Flooding Hazard Limit.” 

5. The model was developed over an extended period (beginning in 2013) and has been subject to 
many adjustments based upon extended discussions between the model developers and TRCA 
staff.    Without  a  comprehensive  report  documenting  this  process,  considerable  effort  was 
required to understand the model development and reasons why it reached its current state. 

6. The model appears to have been calibrated and validated in a traditional manner where one set 
of data was used for calibration and a separate set for validation.   However, during the model 
development process, the sets appear to have been merged and the  information provided  for 
review was a consolidated set of up to twelve events.   

7. The calibration/validation process used a “universal” set of parameters across events  including 
the Initial Moisture Deficit (IMD).  This is a reasonable approach except for the establishment of 
antecedent moisture conditions.  Since the events used were drawn from the period of May to 
November, in reality the initial conditions for events would vary widely.  Without accounting for 
this variation by using  IMDs which vary by event,  it  is difficult  to  see how  the  correct  runoff 
volume can be generated by the model for each event. 

8. TRCA requested that the consultant utilize a set of criteria proposed by the WaPUG organization 
to determine whether model performance was  satisfactory  (now adopted as TRCA’s  standard 
criteria).   However, the consultant generally used an alternative approach based upon “scatter 
plots” and  the  resulting R2 of a  linear  trend  line.   This method has some drawbacks as  it can 
disguise the poor fit of smaller events and can be biased by a good fit of a few larger events. 

9. This peer review used the TRCA goodness‐of‐fit criteria and concluded that the results at none 
of the four gauges used in the calibration/validation were acceptable.  The results were judged 
to be almost acceptable  for  the main Rouge near Markham gauge  to  totally unacceptable  for 
the Little Rouge gauges. 
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10. The major  problem with  the model’s  performance  appears  to  be  its  ability  to  generate  the 
correct runoff volumes for pervious/undeveloped areas of the watershed.  In part, this relates to 
the limitations created by the methodology as discussed in point 7 above.  However, analysis of 
the  Green‐Ampt  parameters  indicated  that  soils  in  parts  of  the  watershed may  have  been 
incorrectly categorized.    In our opinion, this results  from the use of Surficial Geology mapping 
rather than the available Ontario Soil Survey mapping of surficial soils. 

11. There has been considerable debate during the model development over the effect of overland 
flow lengths on runoff volume computation. Our review concluded that for lengths in the range 
of values used  in  the current model  (approximately 25 m  to 500 m),  the runoff volume  is not 
sensitive to the overland flow length. 

12. Overall, we  have  concluded  that  the  current  Rouge  River watershed model  is  unacceptable, 
particularly  from  the  point  of  generating  flows  from  undeveloped  areas.    Hence  it will  not 
provide  reliable  estimates  of  “pre‐development”  flows  for  use  in  the  design  of  stormwater 
management systems for proposed developments. 

6.2  Recommendations 

The following section summarizes the main conclusions of this peer review: 

1. Further work should be carried out to modify the current version of the PCSWMM model of the 
Rouge  River  watershed  and  to  verify  its  performance  in  accordance  with  TRCA’s  standard 
criteria for goodness‐of‐fit. 

2. The additional work  should  focus on  improving  the model’s ability  to generate correct  runoff 
volumes from undeveloped areas.  This should include a re‐evaluation of the soil categorization 
based upon the Ontario County surficial soils map form the Ontario Soil Survey and subsequent 
re‐evaluation of the corresponding Green‐Ampt infiltration parameters. 

3. The  model  should  be  recalibrated/validated  using  the  updated  model  taking  into  account 
appropriate antecedent conditions for each calibration/validation event.  If feasible, this should 
be accomplished by back calculating the appropriate IMDs for each event to force the model to 
produce  the  correct  volume.    If  this  is not  feasible,  the  same  result  should be achieved by  a 
series of iterative simulations. 

4. After  the model has been updated,  the design  events  and  the Regional  Storm  should be  re‐
simulated  and  further  comparison with  the  results  of  the  2001  hydrologic model  should  be 
completed. 

 

 



 

 

 

 

 

APPENDIX A 

TRCA Comparison of Results from Current Model and 2001 Model 



AMEC FUT(2001) Difference(%) AMEC FUT(2001) Difference(%) AMEC FUT(2001) Difference(%) AMEC FUT(2001) Difference(%) AMEC FUT(2001) Difference(%) AMEC FUT(2001) Difference(%) AMEC FUT(2001) Difference(%)

100 159.9 25 1.000 16.10

101 215.0 25 1.000 18.47

102 129.0 25 1.000 13.34

103 162.5 25 1.000 0.118 1.25 -90.56% 0.366 2.12 -82.74% 0.578 2.80 -79.36% 1.832 3.74 -51.02% 3.399 4.49 -24.30% 4.897 5.29 -7.43% 13.241 17.05 -22.32%

104 96.0 25 1.000 0.155 1.69 -90.83% 0.814 2.68 -69.63% 1.491 3.40 -56.15% 2.43 4.35 -44.14% 3.169 5.08 -37.62% 3.972 5.83 -31.87% 9.279 11.69 -20.66%

105 333.7 25 1.000 24.99

106 242.2 25 1.000 23.38

107 119.3 25 1.000 0.072 1.49 -95.17% 0.093 2.45 -96.20% 0.109 3.17 -96.56% 0.14 4.14 -96.62% 0.689 4.89 -85.91% 1.581 5.68 -72.17% 10.114 13.69 -26.12%

110 160.0 25 1.000 15.74

120 123.6 25 1.000 11.89

121 271.7 25 1.000 0.606 2.20 -72.45% 0.785 3.68 -78.67% 0.906 4.81 -81.16% 1.449 6.36 -77.22% 2.44 7.59 -67.85% 4.744 8.87 -46.52% 22.884 26.88 -14.86%

130 234.1 25 1.000 18.04

131 225.5 25 1.000 20.74

132 84.2 25 1.000 9.23

140 46.6 25 1.000 4.76

141 233.0 25 1.000 21.14

142 115.0 25 1.000 0.302 2.27 -86.70% 0.413 3.55 -88.37% 0.518 4.46 -88.39% 0.878 5.65 -84.46% 1.604 6.55 -75.51% 2.841 7.46 -61.92% 13.612 13.84 -1.62%

143 231.8 25 1.000 20.87

144 115.7 25 1.000 0.048 2.59 -98.15% 0.063 3.99 -98.42% 0.081 4.99 -98.38% 0.129 6.28 -97.95% 0.26 7.26 -96.42% 0.715 8.25 -91.33% 13.378 14.65 -8.67%

200 102.9 25 1.000 8.63

201 196.5 25 1.000 14.69

202 227.6 25 1.000 18.58

203 161.6 25 1.000 14.79

204 84.8 25 1.000 0.066 2.29 -97.12% 0.726 3.06 -76.27% 1.534 3.57 -57.03% 2.328 4.29 -45.73% 3.059 4.79 -36.14% 4.528 5.42 -16.46% 14.047 9.06 55.01%

205 75.2 25 1.000 #N/A 2.00 #N/A 2.68 #N/A 3.20 #N/A 3.82 #N/A 4.43 #N/A 4.94 #N/A 8.59

210 377.5 25 1.000 23.87

211 301.4 25 1.000 #N/A 4.07 #N/A 6.43 #N/A 8.16 #N/A 10.42 #N/A 12.15 #N/A 13.92 #N/A 30.51

212 269.2 25 1.000 24.58

213 340.9 25 1.000 30.45

214 143.0 25 1.000 0.031 1.49 -97.92% 0.407 2.41 -83.11% 0.812 3.08 -73.64% 1.445 3.99 -63.78% 1.909 4.70 -59.38% 2.359 5.44 -56.64% 7.52 14.16 -46.88%

220 323.6 25 1.000 28.51

221 326.6 25 1.000 27.33

222 337.9 25 1.000 27.58

223 116.9 25 1.000 1.377 1.73 -20.40% 2.897 2.79 3.84% 4.217 3.56 18.46% 5.969 4.60 29.76% 7.306 5.39 35.55% 8.7 6.21 40.10% 15.7 13.34 17.66%

224 107.2 25 1.000 10.92

225 323.9 25 1.000 31.56

226 63.5 25 1.000 0.143 1.04 -86.25% 0.544 1.66 -67.23% 0.904 2.12 -57.36% 1.357 2.71 -49.93% 1.865 3.17 -41.17% 2.517 3.64 -30.85% 6.331 7.39 -14.39%

227 105.4 25 1.000 11.46

228 155.8 25 1.000 0.05 1.90 -97.37% 0.78 3.06 -74.51% 1.621 3.93 -58.75% 2.855 5.08 -43.80% 3.858 5.98 -35.48% 4.987 6.90 -27.72% 14.262 16.72 -14.69%

230 180.3 25 1.000 16.13

231 158.2 25 1.000 11.59

232 198.3 25 1.000 19.35

233 29.5 25 1.000 3.60

234 117.6 25 1.000 14.76

235 34.2 25 1.000 4.17

236 108.6 25 1.000 0.002 1.30 -99.85% 0.046 2.14 -97.85% 0.606 2.76 -78.04% 1.698 3.61 -52.96% 2.636 4.27 -38.27% 3.641 4.96 -26.59% 12.254 12.06 1.62%

240 306.9 25 1.000 31.76

241 129.8 25 1.000 1.131 1.35 -16.22% 3.287 2.18 50.78% 5.232 2.79 87.53% 7.8 3.61 116.07% 9.766 4.24 130.33% 11.843 4.88 142.68% 23.964 12.64 89.57%

250 267.8 25 1.000 26.11

251 173.1 25 1.000 0.006 1.96 -99.69% 0.301 3.19 -90.56% 0.911 4.11 -77.83% 1.821 5.34 -65.90% 2.543 6.30 -59.63% 3.289 7.30 -54.95% 12.744 18.72 -31.91%

252 140.3 25 1.000 16.37

253 158.2 25 1.000 0.116 1.90 -93.89% 0.978 3.12 -68.65% 1.882 4.04 -53.42% 3.14 5.27 -40.42% 4.129 6.24 -33.83% 5.205 7.24 -28.11% 12.294 17.58 -30.05%

254 73.0 25 1.000 8.68
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255 373.1 25 1.000 0.248 3.34 -92.57% 0.362 5.40 -93.30% 0.48 6.93 -93.07% 1.051 8.99 -88.31% 1.611 10.61 -84.82% 2.168 12.29 -82.36% 7.957 34.88 -77.19%

257 107.6 25 1.000 0.723 1.04 -30.48% 1.467 1.67 -12.16% 2.716 2.14 26.92% 4.287 2.77 54.77% 5.41 3.26 65.95% 6.503 3.76 72.95% 11.93 10.14 17.65%

300 339.2 25 1.000 29.94

301 83.8 25 1.000 8.33

302 146.1 25 1.000 1.132 2.12 -46.60% 2.632 3.39 -22.36% 3.814 4.32 -11.71% 5.381 5.54 -2.87% 7.021 6.49 8.18% 8.84 7.46 18.50% 21.659 16.74 29.36%

303 313.9 25 1.000 21.78

304 104.0 25 1.000 11.79

305 207.9 25 1.000 18.94

306 182.3 25 1.000 #N/A 2.76 #N/A 4.34 #N/A 5.48 #N/A 6.97 #N/A 8.10 #N/A 9.26 #N/A 19.30

310 43.3 25 1.000 3.81

311 261.9 25 1.000 9.589 6.37 50.53% 13.707 8.48 61.64% 16.421 9.94 65.20% 19.743 11.85 66.61% 22.139 13.23 67.34% 24.508 14.80 65.59% 33.69 25.09 34.27%

312 268.2 25 1.000 11.50

313 124.0 25 1.000 12.11

314 216.8 25 1.000 2.448 3.58 -31.62% 3.87 4.73 -18.18% 5.525 5.52 0.09% 7.639 6.54 16.80% 9.003 7.34 22.66% 10.31 8.18 26.04% 29.583 18.70 58.16%

315 53.7 25 1.000 5.39

316 36.9 25 1.000 2.65

317 295.5 25 1.000 4.902 6.12 -19.90% 8.166 8.11 0.69% 11.014 9.48 16.18% 14.487 11.29 28.32% 17.077 12.60 35.53% 19.491 14.02 39.02% 24.895 26.57 -6.31%

318 233.8 25 1.000 3.319 4.14 -19.83% 5.833 5.46 6.83% 7.814 6.37 22.67% 10.269 7.54 36.19% 12.088 8.44 43.22% 14.227 9.38 51.67% 21.688 20.12 7.80%

319 288.2 25 1.000 17.48

320 130.8 25 1.000 12.62

321 164.5 25 1.000 2.897 4.25 -31.84% 4.381 5.64 -22.32% 5.358 6.60 -18.82% 6.493 7.87 -17.50% 7.311 8.89 -17.76% 8.122 9.84 -17.46% 11.312 16.57 -31.74%

322 28.3 25 1.000 2.80

323 410.0 25 1.000 11.472 14.44 -20.55% 20.828 19.13 8.88% 25.45 22.31 14.07% 31.306 27.03 15.82% 34.939 30.06 16.23% 38.791 33.09 17.23% 51.317 47.55 7.92%

330 364.1 25 1.000 31.81

331 162.2 25 1.000 #N/A 2.07 #N/A 2.87 #N/A 3.46 #N/A 4.30 #N/A 4.88 #N/A 5.70 #N/A 14.62

340 101.6 25 1.000 10.27

341 282.7 25 1.000 26.89

342 88.5 25 1.000 2.151 3.46 -37.83% 3.328 4.54 -26.70% 4.137 5.29 -21.80% 6.116 6.25 -2.14% 7.339 6.95 5.60% 8.466 7.65 10.67% 13.815 11.08 24.66%

345 164.1 25 1.000 13.82

346 198.5 25 1.000 19.65

350 428.6 25 1.000 41.68

351 326.6 25 1.000 34.19

352 108.6 25 1.000 13.81

353 67.7 25 1.000 7.96

354 312.6 25 1.000 6.583 6.86 -4.04% 9.482 9.16 3.52% 12.542 10.76 16.56% 17.453 13.19 32.32% 21.878 14.73 48.53% 28.739 16.39 75.34% 45.588 28.16 61.89%

400 35.8 25 1.000 3.52

402 208.2 25 1.000 1.125 2.65 -57.55% 2.395 4.27 -43.91% 3.293 5.46 -39.69% 5.312 7.04 -24.55% 6.971 8.26 -15.61% 8.816 9.52 -7.39% 24.497 21.97 11.49%

403 188.1 25 1.000 17.84

404 257.2 25 1.000 0 2.16 -100.00% 0.183 3.53 -94.82% 0.962 4.57 -78.95% 2.134 5.97 -64.25% 3.045 7.07 -56.93% 3.913 8.21 -52.34% 13.204 24.21 -45.46%

405 463.8 25 1.000 0.599 4.56 -86.86% 1.075 7.47 -85.61% 2.049 9.67 -78.81% 4.303 12.64 -65.96% 6.523 14.95 -56.37% 9.065 17.35 -47.75% 45.222 46.33 -2.40%

410 20.9 25 1.000 2.25

411 205.1 25 1.000 0.77 1.47 -47.62% 1.528 2.41 -36.60% 2.994 3.11 -3.73% 6.613 4.05 63.28% 10.411 4.79 117.35% 14.988 5.57 169.08% 105.219 17.85 489.41%

412 452.6 25 1.000 32.06

413 161.0 25 1.000 0.094 1.70 -94.47% 0.669 2.79 -76.02% 1.27 3.60 -64.72% 2.889 4.69 -38.40% 4.276 5.55 -22.95% 5.781 6.43 -10.09% 25.607 16.60 54.29%

415 344.7 25 1.000 0.278 2.42 -88.51% 0.616 3.93 -84.33% 1.675 5.06 -66.90% 4.66 6.60 -29.39% 7.71 7.80 -1.15% 11.236 9.04 24.29% 69.811 28.73 142.99%

416 163.4 25 1.000 0.035 2.07 -98.31% 0.203 3.39 -94.01% 0.651 4.38 -85.14% 1.667 5.71 -70.81% 2.453 6.74 -63.61% 3.341 7.82 -57.28% 15.743 18.57 -15.24%

417 150.1 25 1.000 0.415 1.79 -76.82% 0.663 2.94 -77.45% 1.029 3.81 -72.99% 1.647 4.97 -66.86% 2.252 5.88 -61.70% 3.042 6.82 -55.40% 15.001 16.63 -9.79%

420 265.9 25 1.000 21.03

421 545.3 25 1.000 0.915 11.91 -92.32% 1.535 15.87 -90.33% 2.086 18.60 -88.78% 3.008 22.06 -86.36% 3.78 24.69 -84.69% 4.653 28.07 -83.42% 20.231 47.96 -57.82%

422 234.4 25 1.000 18.94

423 243.3 25 1.000 1.539 2.79 -44.84% 2.32 4.54 -48.90% 3.358 5.84 -42.50% 5.191 7.58 -31.52% 6.786 8.94 -24.09% 8.482 10.35 -18.05% 30.785 26.23 17.34%

430 247.7 25 1.000 21.10

431 224.1 25 1.000 1.132 2.86 -60.42% 1.921 4.60 -58.24% 2.876 5.89 -51.17% 4.464 7.59 -41.19% 5.689 8.91 -36.15% 7.006 10.27 -31.78% 19.431 24.37 -20.28%

432 269.7 25 1.000 0.628 2.88 -78.19% 1.019 4.72 -78.41% 1.647 6.09 -72.96% 2.705 7.93 -65.89% 3.58 9.37 -61.79% 4.49 10.86 -58.66% 19.979 27.90 -28.40%

440 53.9 25 1.000 6.47

441 177.8 25 1.000 14.97

442 158.7 25 1.000 0.723 1.80 -59.83% 1.352 2.93 -53.86% 2.302 3.77 -38.94% 3.693 4.90 -24.63% 4.808 5.79 -16.96% 5.971 6.70 -10.88% 19.532 17.12 14.12%

443 96.6 25 1.000 9.64

444 295.2 25 1.000 0.057 3.40 -98.32% 0.284 5.54 -94.87% 1.043 7.13 -85.37% 2.34 9.26 -74.73% 3.381 10.92 -69.04% 4.46 12.64 -64.72% 11.643 31.80 -63.38%

445 303.6 25 1.000 0.085 3.71 -97.71% 0.221 6.02 -96.33% 0.831 7.79 -89.33% 2.597 10.18 -74.49% 4.163 12.04 -65.42% 5.761 13.97 -58.76% 27.653 34.06 -18.81%



500 261.1 25 1.000 24.38

501 315.3 25 1.000 1.715 2.22 -22.75% 3.775 3.71 1.75% 5.393 4.85 11.20% 7.527 6.41 17.43% 9.271 7.64 21.35% 11.052 8.93 23.76% 20.661 29.59 -30.18%

502 61.2 25 1.000 1.038 0.92 12.83% 1.865 1.49 25.17% 2.389 1.91 25.08% 3.015 2.48 21.57% 3.466 2.92 18.70% 3.918 3.37 16.26% 7.443 7.46 -0.23%

503 113.1 25 1.000 9.82

510 461.3 25 1.000 38.19

511 197.2 25 1.000 18.88

512 119.1 25 1.000 2.211 3.79 -41.66% 4.407 4.98 -11.51% 6.066 5.79 4.77% 8.229 6.84 20.31% 9.855 7.65 28.82% 11.508 8.43 36.51% 20.188 13.19 53.11%

513 243.0 25 1.000 20.24

514 564.6 25 1.000 33.38

515 156.6 25 1.000 17.02

516 129.4 25 1.000 0.588 2.08 -71.73% 1.6 3.31 -51.66% 2.492 4.20 -40.67% 3.75 5.38 -30.30% 4.737 6.28 -24.57% 5.744 7.19 -20.11% 11.572 14.59 -20.67%

517 262.0 25 1.000 24.34

518 275.2 25 1.000 0.029 2.73 -98.94% 1.062 4.50 -76.40% 2.167 5.82 -62.77% 3.815 7.61 -49.87% 5.221 9.01 -42.05% 6.876 10.46 -34.26% 20.356 27.95 -27.16%

520 455.5 25 1.000 37.61

521 185.3 25 1.000 5.68 6.01 -5.49% 8.622 7.90 9.14% 10.778 9.19 17.28% 12.948 10.83 19.56% 14.399 12.09 19.10% 15.894 13.32 19.32% 21.892 20.42 7.23%

5211 53.9 25 1.000 6.57

522 146.1 25 1.000 13.56

523 124.1 25 1.000 8.32 3.62 129.83% 13.364 4.76 180.76% 16.55 5.55 198.20% 20.352 6.56 210.24% 23.066 7.30 215.97% 25.737 8.11 217.35% 36.088 13.14 174.62%

530 337.8 25 1.000 21.97

531 45.2 25 1.000 1.552 0.66 135.15% 3.166 1.07 195.89% 4.493 1.37 227.96% 6.179 1.78 247.13% 7.428 2.10 253.71% 8.687 2.43 257.49% 13.98 5.47 155.70%

532 43.5 25 1.000 5.42

533 235.4 25 1.000 19.14

534 132.1 25 1.000 1.694 1.68 0.83% 3.51 2.70 30.00% 4.922 3.45 42.67% 6.769 4.46 51.77% 8.15 5.23 55.83% 10.274 6.03 70.38% 32.563 14.26 128.30%

535 38.1 25 1.000 4.75

536 154.1 25 1.000 9.96

537 117.3 25 1.000 9.35

538 231.4 25 1.000 22.53

539 198.6 25 1.000 0.135 1.65 -91.82% 0.929 2.69 -65.46% 1.622 3.49 -53.52% 2.616 4.57 -42.76% 3.466 5.41 -35.93% 4.379 6.29 -30.38% 10.409 18.67 -44.26%

600 822.2 25 1.000 44.13

601 552.2 25 1.000 43.05

603 202.7 25 1.000 16.49

604 285.8 25 1.000 18.93

605 42.3 25 1.000 4.24

610 796.0 25 1.000 4.737 20.79 -77.22% 6.423 27.67 -76.79% 7.637 32.35 -76.39% 9.766 38.29 -74.49% 11.47 42.72 -73.15% 13.134 47.18 -72.16% 26.833 74.74 -64.10%

612 195.9 25 1.000 6.315 8.286 9.597 11.24 12.433 13.641 17.746  

613 142.6 25 1.000  

6120 46.9 25 1.000 5.62

6121 97.0 25 1.000 11.53

6130 63.0 25 1.000 7.06

6131 59.9 25 1.000 5.78

614 440.1 25 1.000 35.95

615 358.0 25 1.000 6.725 8.39 -19.85% 12.97 11.16 16.22% 18.968 13.07 45.13% 26.663 15.89 67.80% 32.311 17.75 82.03% 37.135 19.65 88.98% 55.006 32.96 66.89%

616 101.4 25 1.000 9.43

617 39.3 25 1.000 4.02

618 111.2 25 1.000 10.34

620 63.4 25 1.000 7.54

621 70.6 25 1.000 1.065 1.39 -23.38% 1.507 1.86 -18.98% 1.784 2.21 -19.28% 2.122 2.64 -19.62% 2.368 3.02 -21.59% 2.613 3.37 -22.46% 3.534 7.16 -50.66%

630 276.6 25 1.000 24.09

631 200.7 25 1.000 19.26

632 325.6 25 1.000 27.12

633 88.8 25 1.000 0.22 0.96 -77.08% 0.638 1.54 -58.57% 1.018 1.98 -48.59% 1.565 2.55 -38.63% 2.043 2.99 -31.67% 2.571 3.45 -25.48% 6.613 8.79 -24.78%

800 348.1 25 1.000 3.522 5.04 -30.12% 4.797 6.72 -28.62% 5.614 7.88 -28.76% 6.628 9.45 -29.86% 7.373 10.81 -31.79% 8.115 11.96 -32.15% 10.858 29.16 -62.76%

801 347.6 25 1.000 8.709 5.31 64.01% 14.542 7.22 101.41% 18.878 8.58 120.02% 24.551 10.30 138.36% 29.216 11.59 152.08% 34.289 12.83 167.26% 97.343 28.95 236.23%

802 695.6 25 1.000 9.623 7.05 36.50% 15.804 9.47 66.88% 20.418 10.97 86.13% 26.394 12.96 103.66% 31.296 14.52 115.54% 36.559 15.50 135.86% 105.041 58.11 80.76%

803 742.2 25 1.000 9.634 6.28 53.41% 15.95 8.68 83.76% 20.713 10.88 90.38% 26.819 13.31 101.50% 30.593 15.19 101.40% 36.954 16.82 119.70% 107.945 60.83 77.45%

804 309.7 25 1.000 1.59 3.84 -58.59% 2.823 5.24 -46.13% 3.925 6.25 -37.20% 5.594 7.56 -26.01% 7.001 8.56 -18.21% 8.66 9.70 -10.72% 27.542 28.39 -3.00%

805 505.8 25 1.000 0.349 1.22 -71.39% 1.149 2.39 -51.92% 2.15 3.19 -32.60% 3.414 5.00 -31.72% 4.675 7.09 -34.06% 6.073 8.36 -27.36% 39.095 36.22 7.93%

806 815.5 25 1.000 9.945 2.53 293.08% 16.786 4.61 264.12% 22.288 6.23 257.75% 29.735 9.17 224.26% 35.002 11.79 196.88% 42.32 13.80 206.67% 141.442 59.90 136.15%

807 1557.7 25 1.000 1.457 8.52 -82.90% 2.487 12.84 -80.63% 3.502 16.43 -78.69% 4.899 20.84 -76.49% 6.066 25.19 -75.92% 7.3 28.41 -74.30% 10.944 120.58 -90.92%

808 1681.3 25 1.000 10.171 8.88 14.54% 17.745 13.64 30.10% 23.994 18.10 32.56% 32.012 23.22 37.86% 38.023 27.48 38.37% 45.3 31.36 44.45% 151.308 132.47 14.22%



809 1841.4 45 0.992 10.556 7.59 39.08% 19.13 12.35 54.90% 25.024 15.89 57.48% 33.671 21.19 58.90% 40.384 25.83 56.35% 47.976 30.11 59.34% 157.784 133.99 17.76%

810 361.5 25 1.000 0.193 2.75 -92.98% 0.29 4.71 -93.84% 0.544 6.18 -91.20% 1.152 8.21 -85.97% 1.721 9.81 -82.46% 2.456 11.49 -78.62% 21.849 35.34 -38.17%

811 695.2 25 1.000 0.251 1.92 -86.93% 1.211 3.33 -63.63% 2.562 5.34 -52.02% 4.891 8.12 -39.77% 6.896 10.96 -37.08% 9.136 12.34 -25.96% 44.683 47.06 -5.04%

812 291.5 25 1.000 0.469 2.31 -79.70% 0.913 3.84 -76.22% 1.726 5.03 -65.69% 3.242 6.64 -51.17% 4.584 7.92 -42.12% 6.167 9.26 -33.40% 29.964 28.98 3.41%

813 387.5 25 1.000 0.779 3.70 -78.95% 1.545 5.98 -74.16% 2.95 7.74 -61.89% 5.504 10.12 -45.61% 7.648 12.01 -36.32% 9.93 13.97 -28.92% 41.924 39.18 7.00%

814 602.5 25 1.000 0.686 3.30 -79.21% 1.615 5.90 -72.63% 2.766 7.98 -65.34% 5.078 11.18 -54.58% 7.71 15.67 -50.80% 10.431 16.34 -36.16% 55.451 55.47 -0.04%

815 1297.7 25 1.000 0.785 4.89 -83.95% 2.577 9.12 -71.74% 5.165 12.50 -58.68% 9.587 17.66 -45.71% 13.594 26.63 -48.95% 18.298 27.75 -34.06% 97.701 102.53 -4.71%

816 1457.6 45 0.992 0.831 4.32 -80.76% 2.857 7.63 -62.56% 4.411 10.49 -57.95% 8.435 14.35 -41.22% 12.142 17.26 -29.65% 16.513 20.50 -19.45% 97.91 96.97 0.97%

817 3298.9 45 0.992 11.224 11.88 -5.52% 20.74 19.96 3.91% 27.537 26.37 4.43% 37.593 35.43 6.10% 46.127 42.93 7.45% 55.609 50.45 10.23% 246.29 229.33 7.40%

818 3497.4 65 0.982 9.374 13.27 -29.36% 17.101 22.03 -22.37% 24.185 29.00 -16.60% 34.317 38.63 -11.16% 42.982 45.98 -6.52% 52.945 53.73 -1.46% 247.694 237.63 4.24%

819 3661.5 115 0.963 8.641 12.75 -32.23% 16.026 21.30 -24.76% 22.576 27.80 -18.79% 33.43 35.99 -7.11% 42.273 41.97 0.72% 52.601 48.27 8.97% 239.694 196.59 21.92%

820 371.2 25 1.000 8.57 9.65 -11.19% 16.901 12.87 31.32% 21.268 14.97 42.07% 26.246 17.71 48.20% 29.802 19.87 49.98% 33.38 21.92 52.28% 58.35 35.75 63.20%

821 4032.7 115 0.963 9.331 15.03 -37.92% 16.928 24.63 -31.27% 23.89 31.95 -25.23% 35.406 40.61 -12.81% 44.882 46.93 -4.36% 55.749 53.62 3.97% 247.197 211.60 16.82%

822 4134.3 140 0.954 8.794 14.31 -38.55% 15.716 23.54 -33.24% 21.824 30.48 -28.40% 32.926 39.48 -16.60% 42.672 45.95 -7.13% 53.248 52.69 1.06% 225.777 205.06 10.10%

823 176.3 25 1.000 21.76

824 488.9 25 1.000 12.061 8.01 50.57% 17.849 10.82 64.96% 21.543 12.83 67.91% 26.792 16.08 66.62% 31.349 18.26 71.68% 36.562 20.53 78.09% 67.587 42.10 60.52%

825 815.5 25 1.000 17.851 15.90 12.27% 30.045 21.28 41.19% 38.16 25.09 52.09% 47.918 30.49 57.16% 54.991 34.43 59.72% 62.049 38.36 61.75% 108.517 72.69 49.28%

826 1244.1 45 0.992 20.763 18.74 10.80% 34.2 24.18 41.44% 43.675 27.86 56.77% 55.286 32.64 69.38% 63.704 36.16 76.17% 72.014 39.73 81.26% 125.964 105.98 18.86%

827 1654.1 45 0.992 23.925 27.84 -14.06% 39.178 34.65 13.07% 49.942 22.32 123.75% 62.819 46.91 33.91% 72.688 52.16 39.36% 82.476 56.73 45.38% 147.532 145.10 1.68%

828 1682.4 45 0.992 23.865 26.62 -10.35% 38.967 33.79 15.32% 49.793 39.74 25.30% 62.895 43.87 43.37% 72.93 48.50 50.37% 82.845 53.36 55.26% 142.294 146.59 -2.93%

829 5816.7 140 0.954 26.164 29.84 -12.32% 42.909 38.56 11.28% 55.799 38.76 43.96% 73.455 57.74 27.22% 100.85 66.89 50.76% 132.762 76.42 73.73% 283.682 303.91 -6.65%

830 5947.4 140 0.954 26.389 25.68 2.76% 43.126 36.34 18.67% 56.025 45.99 21.82% 73.323 58.06 26.29% 87.318 67.20 29.94% 103.143 76.75 34.39% 281.861 294.46 -4.28%

831 6111.9 140 0.954 26.03 25.49 2.12% 42.88 36.81 16.49% 55.738 46.58 19.66% 72.643 58.73 23.69% 86.176 68.01 26.71% 100.822 77.64 29.86% 293.523 304.13 -3.49%

832 6400.1 165 0.948 20.628 22.28 -7.41% 32.343 33.89 -4.56% 40.335 43.25 -6.74% 51.809 55.48 -6.62% 62.235 64.51 -3.53% 75.775 73.86 2.59% 261.097 266.23 -1.93%

833 6633.9 165 0.948 20.578 22.70 -9.35% 32.376 34.43 -5.97% 40.417 43.95 -8.04% 51.957 56.32 -7.75% 62.462 65.45 -4.57% 76.214 74.91 1.74% 261.369 274.95 -4.94%

834 6670.8 165 0.948 18.107 22.50 -19.52% 30.026 34.02 -11.74% 38.265 43.33 -11.69% 49.53 55.53 -10.80% 59.399 64.69 -8.18% 71.871 74.00 -2.88% 263.276 265.15 -0.71%

835 6966.2 165 0.948 20.031 23.11 -13.32% 36.764 34.81 5.61% 48.49 44.21 9.68% 65.349 56.48 15.70% 79.665 65.89 20.91% 97.945 75.32 30.04% 512.591 273.44 87.46%

836 261.2 25 1.000 0.337 2.33 -85.54% 0.96 3.80 -74.74% 1.679 4.92 -65.87% 3.48 6.44 -45.96% 4.995 7.66 -34.79% 6.734 8.92 -24.51% 24.762 26.06 -4.97%

837 387.4 25 1.000 1.225 4.04 -69.68% 2.536 6.30 -59.75% 4.493 7.96 -43.56% 7.457 10.15 -26.53% 9.822 11.85 -17.11% 12.353 13.59 -9.10% 33.896 36.65 -7.52%

838 755.8 25 1.000 #N/A 6.28 #N/A 10.12 #N/A 13.11 #N/A 17.19 #N/A 20.37 #N/A 23.60 #N/A 72.66

839 436.7 25 1.000 #N/A 3.93 #N/A 6.28 #N/A 7.98 #N/A 10.28 #N/A 11.99 #N/A 13.76 #N/A 40.91

840 1192.4 25 1.000 0.47 10.21 -95.40% 1.254 16.40 -92.35% 1.918 21.08 -90.90% 4.097 27.47 -85.09% 6.073 32.36 -81.23% 8.218 37.35 -78.00% 32.38 113.57 -71.49%

841 1519.1 45 0.992 #N/A 8.00 #N/A 13.27 #N/A 17.37 #N/A 23.07 #N/A 27.55 #N/A 32.36 #N/A 120.00

842 454.8 25 1.000 #N/A 2.49 #N/A 4.25 #N/A 5.53 #N/A 7.28 #N/A 8.69 #N/A 10.18 #N/A 37.65

843 1973.9 45 0.992 #N/A 9.95 #N/A 16.60 #N/A 21.80 #N/A 29.08 #N/A 34.69 #N/A 40.73 #N/A 156.50

844 2297.5 90 0.971 3.923 9.23 -57.50% 6.224 15.93 -60.93% 8.938 20.62 -56.65% 15.09 27.26 -44.64% 21.867 32.39 -32.49% 28.819 37.79 -23.74% 130.312 145.93 -10.70%

845 236.8 25 1.000 2.153 1.89 13.92% 5.118 2.87 78.33% 7.688 3.50 119.66% 11.079 4.35 154.69% 14.219 5.26 170.32% 17.243 6.10 182.67% 32.192 22.38 43.81%

846 321.6 25 1.000 2.211 2.46 -10.12% 5.229 3.65 43.26% 7.783 4.45 74.90% 12.744 5.56 129.21% 16.523 6.69 146.98% 20.37 7.79 161.49% 46.396 31.16 48.91%

847 549.2 25 1.000 7.475 3.46 116.04% 12.883 5.19 148.23% 17.645 7.52 134.64% 23.106 7.40 212.24% 28.612 8.54 235.04% 30.145 9.94 203.27% 70.859 41.24 71.83%

848 2846.7 90 0.971 #N/A 11.97 #N/A 20.68 #N/A 27.17 #N/A 34.54 #N/A 40.87 #N/A 47.60 #N/A 182.91

849 3043.2 115 0.963 7.267 11.91 -38.98% 13.751 19.91 -30.93% 18.536 25.64 -27.71% 25.129 33.51 -25.01% 30.002 39.70 -24.43% 34.973 46.18 -24.27% 148.226 176.69 -16.11%

850 180.6 25 1.000 0.776 1.62 -52.10% 1.581 2.65 -40.34% 3.097 3.43 -9.71% 5.433 4.47 21.54% 7.474 5.28 41.55% 9.78 6.12 59.80% 23.934 17.24 38.82%

851 553.6 25 1.000 0.74 4.92 -84.96% 1.74 7.96 -78.14% 3.352 10.23 -67.23% 5.947 13.32 -55.35% 8.33 15.72 -47.01% 11.037 18.20 -39.36% 30.722 52.13 -41.06%

852 711.8 25 1.000 0.862 6.29 -86.30% 2 10.36 -80.69% 4.521 13.29 -65.98% 8.525 17.26 -50.61% 11.931 20.12 -40.70% 15.165 23.18 -34.58% 44.256 67.14 -34.09%

853 852.1 25 1.000 0.659 7.72 -91.46% 1.373 12.67 -89.16% 3.391 16.15 -79.00% 7.459 20.53 -63.67% 10.977 23.78 -53.84% 14.927 27.08 -44.88% 58.322 79.84 -26.95%

854 1025.2 25 1.000 0.542 9.47 -94.28% 1.473 15.49 -90.49% 3.614 19.98 -81.91% 8.201 25.52 -67.86% 12.322 29.69 -58.50% 17.005 33.82 -49.72% 69.645 97.20 -28.35%

855 1293.0 25 1.000 0.199 10.57 -98.12% 0.729 17.47 -95.83% 1.974 22.61 -91.27% 4.806 29.39 -83.65% 7.814 34.65 -77.45% 11.901 40.06 -70.29% 82.741 119.10 -30.53%

856 151.8 25 1.000

857 138.1 25 1.000 0.02 1.26 -98.41% 0.589 2.11 -72.09% 1.449 2.81 -48.43% 2.924 3.77 -22.44% 4.178 4.52 -7.57% 5.485 5.30 3.49% 16.479 14.68 12.28%

858 289.8 25 1.000 0.028 3.23 -99.13% 0.656 5.49 -88.05% 1.272 7.23 -82.41% 2.091 9.55 -78.10% 2.714 11.37 -76.13% 3.372 13.27 -74.59% 20.319 32.10 -36.69%

859 488.1 25 1.000 0.064 4.18 -98.47% 0.731 6.67 -89.04% 1.397 8.56 -83.68% 3.161 11.10 -71.52% 4.862 13.13 -62.97% 6.745 15.23 -55.71% 38.347 46.11 -16.83%

860 1781.1 25 1.000 0.198 14.74 -98.66% 0.754 24.07 -96.87% 2.454 31.03 -92.09% 6.248 40.49 -84.57% 10.604 47.79 -77.81% 16.321 55.29 -70.48% 119.231 165.18 -27.82%

861 1939.3 65 0.982 0.767 13.76 -94.43% 2.03 22.37 -90.93% 3.037 28.90 -89.49% 5.709 37.63 -84.83% 9.809 44.54 -77.98% 15.375 51.90 -70.38% 122.203 167.24 -26.93%

862 2119.6 90 0.971 #N/A 10.64 #N/A 17.19 #N/A 22.21 #N/A 29.18 #N/A 34.85 #N/A 41.03 #N/A 157.04

863 484.0 25 1.000 #N/A 4.16 #N/A 6.72 #N/A 8.64 #N/A 11.26 #N/A 13.29 #N/A 15.33 #N/A 43.51

864 2603.6 90 0.971 20.748 13.05 58.99% 35.659 21.25 67.81% 48.926 27.48 78.04% 68.136 36.16 88.43% 86.035 43.16 99.34% 108.193 50.66 113.57% 500.691 194.63 157.25%

865 2872.7 115 0.963 #N/A 12.54 #N/A 19.88 #N/A 25.37 #N/A 32.86 #N/A 39.43 #N/A 46.52 #N/A 195.69

866 3174.1 115 0.963 #N/A 13.60 #N/A 21.47 #N/A 27.35 #N/A 35.47 #N/A 42.61 #N/A 50.23 #N/A 213.48

867 3551.7 115 0.963 2.141 13.35 -83.96% 3.732 21.00 -82.23% 5.218 26.58 -80.37% 7.222 33.87 -78.68% 10.408 40.06 -74.02% 14.12 46.96 -69.93% 130.482 201.62 -35.28%

868 6594.9 115 0.963 8.236 25.02 -67.08% 16.269 40.44 -59.77% 22.165 51.70 -57.13% 30.776 66.73 -53.88% 37.183 79.19 -53.05% 43.389 92.71 -53.20% 269.134 378.31 -28.86%



869 6697.8 115 0.963 7.469 24.96 -70.08% 14.192 40.48 -64.94% 19.234 51.68 -62.78% 26.491 66.62 -60.24% 32.305 78.96 -59.09% 38.2 92.44 -58.68% 263.341 378.03 -30.34%

870 13664.1 165 0.948 643.02

871 13717.8 165 0.948 20.443 46.27 -55.82% 37.748 72.75 -48.11% 48.378 92.54 -47.72% 64.113 119.21 -46.22% 77.688 139.61 -44.35% 94.56 161.39 -41.41% 511.11 636.02 -19.64%

872 526.3 25 1.000 7.902 4.44 77.97% 13.458 8.34 61.37% 17.118 12.03 42.29% 21.949 14.86 47.71% 25.796 16.54 55.96% 29.596 18.32 61.55% 68.109 40.51 68.11%

873 14244.1 165 0.948 19.425 48.26 -59.75% 36.296 75.75 -52.08% 47.512 96.20 -50.61% 63.65 123.82 -48.59% 77.53 144.90 -46.49% 95.073 167.52 -43.25% 510.798 658.42 -22.42%

874 14368.1 165 0.948 18.178 48.62 -62.61% 34.21 76.21 -55.11% 45.417 96.55 -52.96% 61.738 124.13 -50.26% 76.584 145.35 -47.31% 94.785 167.94 -43.56% 510.139 660.12 -22.72%

875 14584.9 165 0.948 17.654 49.25 -64.15% 33.064 77.19 -57.17% 44.599 97.76 -54.38% 61.562 125.70 -51.02% 76.987 147.09 -47.66% 95.381 169.81 -43.83% 509.679 666.45 -23.52%

876 14853.1 195 0.942 17.453 45.65 -61.77% 32.622 71.77 -54.55% 44.16 91.23 -51.59% 61.239 117.31 -47.80% 76.737 137.68 -44.26% 95.122 158.22 -39.88% 506.098 597.12 -15.24%

877 15115.0 195 0.942 17.413 45.98 -62.13% 32.539 72.23 -54.95% 44.089 91.74 -51.94% 61.197 117.96 -48.12% 76.718 138.42 -44.58% 95.133 159.01 -40.17% 505.976 601.75 -15.92%

878 15158.3 195 0.942 17.41 44.57 -60.94% 32.534 71.12 -54.25% 44.085 90.55 -51.31% 61.142 116.52 -47.53% 76.841 136.82 -43.84% 95.358 157.58 -39.49% 506.348 599.78 -15.58%

879 390.2 25 1.000 #N/A 4.20 #N/A 6.76 #N/A 8.68 #N/A 11.14 #N/A 13.05 #N/A 15.07 #N/A 37.39

880 494.2 25 1.000 #N/A 5.39 #N/A 8.68 #N/A 11.12 #N/A 14.37 #N/A 16.86 #N/A 19.43 #N/A 48.03

881 808.1 25 1.000 2.153 4.87 -55.79% 5.254 7.94 -33.83% 7.614 10.40 -26.79% 10.949 13.83 -20.83% 13.609 16.51 -17.57% 16.341 19.50 -16.20% 57.035 64.99 -12.24%

882 229.9 25 1.000 0.92 2.05 -55.12% 2.262 3.36 -32.68% 3.569 4.32 -17.38% 5.518 5.71 -3.36% 7.063 6.80 3.87% 8.638 8.11 6.51% 21.612 23.77 -9.07%

883 1038.0 25 1.000 2.279 5.07 -55.05% 5.943 9.70 -38.73% 8.81 13.04 -32.44% 12.788 17.55 -27.13% 15.725 21.05 -25.30% 18.675 24.99 -25.27% 71.199 88.70 -19.73%

884 1377.2 45 0.992 12.746 7.76 64.25% 19.028 11.27 68.84% 21.516 15.06 42.87% 27.55 20.39 35.12% 31.271 24.31 28.63% 34.885 28.74 21.38% 106.553 103.25 3.20%

885 16535.5 195 0.942 18.179 47.09 -61.40% 34.781 75.09 -53.68% 47.738 95.39 -49.95% 66.432 122.73 -45.87% 83.497 144.40 -42.18% 104.957 166.72 -37.05% 535.896 645.06 -16.92%

886 16577.8 195 0.942 18.146 47.19 -61.55% 34.757 75.07 -53.70% 47.692 95.36 -49.99% 66.36 122.70 -45.92% 83.455 144.35 -42.19% 104.674 166.69 -37.20% 535.843 645.19 -16.95%

887 414.5 25 1.000 2.605 8.95 -70.89% 4.058 11.92 -65.96% 5.517 13.97 -60.51% 7.151 17.01 -57.96% 8.391 19.03 -55.91% 11.098 21.03 -47.23% 30.961 32.00 -3.25%

888 615.1 25 1.000 4.241 4.51 -5.96% 6.023 6.15 -2.07% 7.276 8.13 -10.50% 8.906 10.12 -12.00% 10.133 16.71 -39.36% 11.388 17.01 -33.05% 49.037 51.26 -4.34%

889 891.7 25 1.000 8.045 7.09 13.47% 13.33 9.57 39.29% 16.684 11.18 49.23% 21.037 13.75 53.00% 24.352 15.86 53.54% 27.677 19.56 41.50% 70.521 71.47 -1.32%

890 17469.5 195 0.942 20.214 48.84 -58.61% 35.679 77.37 -53.89% 48.971 98.04 -50.05% 68.188 125.90 -45.84% 85.92 148.18 -42.02% 108.316 171.15 -36.71% 547.882 662.78 -17.34%

891 17755.3 220 0.935 18.152 45.17 -59.81% 35.339 73.18 -51.71% 48.369 94.36 -48.74% 67.859 122.00 -44.38% 86.94 143.92 -39.59% 108.189 166.48 -35.01% 542.574 645.34 -15.92%

892 134.0 25 1.000 1.113 2.06 -45.97% 1.821 2.94 -38.06% 2.389 3.58 -33.27% 3.184 4.41 -27.80% 3.747 5.09 -26.39% 4.694 5.76 -18.51% 8.409 12.83 -34.44%

893 17889.3 220 0.935 18.14 45.20 -59.87% 35.354 73.22 -51.72% 48.358 94.41 -48.78% 67.882 122.08 -44.40% 87.165 144.00 -39.47% 108.235 166.59 -35.03% 542.587 646.49 -16.07%

894 18092.0 245 0.927 18.149 44.45 -59.17% 35.402 71.87 -50.74% 48.471 92.95 -47.85% 67.924 120.32 -43.55% 87.414 142.11 -38.49% 108.348 164.52 -34.14% 537.037 634.90 -15.41%

895 19538.6 700 0.840 18.036 41.94 -57.00% 35.145 66.71 -47.32% 48.269 85.37 -43.46% 67.686 112.08 -39.61% 85.735 133.08 -35.58% 108.474 154.58 -29.83% 470.465 525.54 -10.48%

896 150.5 25 1.000 13.78

897 251.9 25 1.000 23.21

898 692.0 25 1.000 6.575 12.59 -47.78% 14.332 16.64 -13.87% 21.52 19.43 10.76% 33.133 23.06 43.68% 52.04 25.83 101.47% 64.308 28.64 124.54% 95.166 56.31 68.99%

899 1050.0 25 1.000 9.878 3.69 167.70% 21.333 6.91 208.73% 32.284 10.16 217.76% 48.862 15.56 214.02% 70.305 19.90 253.29% 87.193 23.88 265.13% 148.081 86.88 70.45%

900 1109.9 25 1.000 9.935 3.83 159.40% 20.553 7.20 185.46% 30.087 10.37 190.14% 42.753 15.61 173.88% 55.264 19.77 179.53% 69.297 23.65 193.01% 158.438 90.47 75.13%

901 422.5 25 1.000 11.115 2.97 274.24% 22.807 5.43 320.02% 33.493 6.85 388.95% 47.523 9.69 390.43% 61.538 11.18 450.43% 77.089 12.16 533.96% 167.362 33.04 406.55%

902 1218.5 45 0.992 13.375 21.57 -37.99% 24.472 28.96 -15.50% 35.879 33.55 6.94% 50.106 39.91 25.55% 63.379 44.69 41.82% 77.924 49.51 57.39% 231.65 94.10 146.17%

903 20757.1 700 0.840 24.476 43.50 -43.73% 41.59 69.03 -39.75% 52.124 88.46 -41.08% 71.349 116.03 -38.51% 89.108 137.69 -35.28% 111.367 159.87 -30.34% 586.919 538.70 8.95%

904 21579.3 850 0.824 20.17 42.18 -52.18% 36.416 67.46 -46.02% 49.727 86.45 -42.48% 68.556 112.35 -38.98% 87.571 132.99 -34.15% 109.509 154.41 -29.08% 461.456 517.53 -10.84%

905 313.5 25 1.000 0.188 3.86 -95.13% 0.381 6.33 -93.98% 1.173 8.19 -85.68% 2.78 10.68 -73.97% 4.22 12.62 -66.56% 5.852 14.64 -60.03% 30.222 35.05 -13.76%

906 658.3 25 1.000 0.768 4.97 -84.55% 1.555 8.30 -81.27% 2.597 10.84 -76.04% 4.248 14.31 -70.31% 5.591 17.04 -67.19% 7.091 19.85 -64.28% 49.94 58.80 -15.07%

907 493.8 25 1.000 1.607 4.50 -64.29% 2.788 7.29 -61.76% 4.373 9.42 -53.58% 6.95 12.33 -43.63% 9.031 14.65 -38.35% 11.224 17.09 -34.32% 37.904 49.24 -23.02%

908 741.6 25 1.000 0.902 5.18 -82.59% 1.632 8.77 -81.39% 2.904 11.39 -74.50% 5.36 14.76 -63.69% 7.772 17.33 -55.15% 10.387 19.94 -47.91% 51.521 65.79 -21.69%

909 1399.8 25 1.000 0.801 10.03 -92.01% 1.631 16.88 -90.34% 3.156 21.95 -85.62% 6.744 28.55 -76.38% 10.549 33.71 -68.71% 15.082 39.07 -61.40% 99.964 124.59 -19.77%

910 1605.0 45 0.992 0.76 8.52 -91.08% 1.688 14.88 -88.66% 2.886 19.55 -85.24% 6.506 25.89 -74.87% 10.155 31.08 -67.33% 14.449 36.32 -60.22% 103.546 129.57 -20.09%

911 613.6 25 1.000 0.053 2.97 -98.22% 0.303 4.86 -93.77% 0.779 6.32 -87.67% 1.679 8.28 -79.72% 2.819 9.83 -71.32% 4.173 11.44 -63.52% 39.738 41.65 -4.58%

912 2218.6 45 0.992 0.664 11.46 -94.21% 1.469 19.74 -92.56% 3.209 25.86 -87.59% 7.915 34.17 -76.84% 12.475 40.91 -69.51% 17.958 47.71 -62.36% 141.831 170.61 -16.87%

913 2239.5 45 0.992 0.662 11.53 -94.26% 1.465 19.78 -92.59% 3.204 25.92 -87.64% 7.9 34.14 -76.86% 12.318 40.93 -69.90% 17.93 47.79 -62.48% 141.758 170.95 -17.08%

914 721.0 25 1.000 0.596 5.89 -89.88% 1.104 9.89 -88.84% 2.178 12.98 -83.22% 5.005 17.16 -70.83% 7.746 20.35 -61.94% 10.861 23.71 -54.19% 56.039 70.20 -20.18%

915 909.1 45 0.992 0.278 5.32 -94.77% 0.616 8.93 -93.10% 1.675 11.64 -85.61% 4.66 15.39 -69.72% 7.71 18.34 -57.96% 11.236 21.44 -47.59% 69.811 77.92 -10.40%

916 1117.2 45 0.992 1.397 6.82 -79.52% 2.889 11.38 -74.61% 3.674 14.88 -75.31% 5.365 19.60 -72.63% 8.969 23.29 -61.49% 13.389 27.17 -50.72% 89.34 97.28 -8.16%

917 598.8 25 1.000 0.09 7.11 -98.73% 0.224 11.54 -98.06% 1.037 14.84 -93.01% 3.237 19.25 -83.18% 5.264 22.68 -76.79% 7.538 26.22 -71.25% 38.476 65.86 -41.57%

918 695.4 25 1.000 0.689 5.68 -87.87% 1.051 9.73 -89.20% 1.486 13.00 -88.57% 2.549 17.33 -85.29% 4.822 20.81 -76.83% 8.157 24.28 -66.40% 42.567 73.70 -42.25%

919 336.5 25 1.000 0.496 1.93 -74.30% 0.869 2.92 -70.24% 1.568 3.80 -58.74% 2.537 5.42 -53.19% 3.516 6.60 -46.73% 4.794 7.86 -39.01% 31.738 29.90 6.15%

920 1031.9 25 1.000 0.692 7.47 -90.74% 1.022 12.40 -91.76% 2.019 16.34 -87.64% 4.89 22.40 -78.17% 7.862 27.32 -71.22% 11.873 31.90 -62.78% 74.887 101.52 -26.24%

921 1085.8 25 1.000 0.406 7.05 -94.24% 0.644 11.51 -94.40% 1.182 14.94 -92.09% 3.119 20.01 -84.41% 5.316 24.32 -78.14% 8.335 29.09 -71.35% 154.686 106.03 45.89%

922 477.6 25 1.000 0.862 3.54 -75.65% 1.366 4.96 -72.46% 2.245 6.14 -63.44% 4.063 7.55 -46.19% 5.829 8.69 -32.92% 7.707 9.91 -22.23% 36.345 38.59 -5.81%

923 1563.4 25 1.000 0.951 9.18 -89.64% 1.539 15.04 -89.77% 2.642 19.31 -86.32% 5.522 25.90 -78.68% 9.006 31.65 -71.55% 13.669 37.83 -63.87% 89.484 144.62 -38.12%

924 2108.7 25 1.000 4.657 10.87 -57.16% 7.591 17.64 -56.97% 10.099 22.87 -55.84% 13.442 29.97 -55.15% 15.829 35.82 -55.81% 18.319 42.39 -56.78% 107.418 184.40 -41.75%

925 2374.6 65 0.982 4.256 10.74 -60.37% 6.495 17.72 -63.35% 8.479 23.27 -63.56% 11.766 30.84 -61.85% 13.688 36.47 -62.47% 18.151 42.83 -57.62% 112.552 181.33 -37.93%

926 3491.9 65 0.982 4.475 16.54 -72.94% 6.974 27.30 -74.45% 9.471 36.00 -73.69% 15.981 47.72 -66.51% 22.178 56.74 -60.91% 30.631 66.60 -54.01% 199.782 275.80 -27.56%

927 3527.6 65 0.982 4.454 16.59 -73.15% 6.971 27.42 -74.58% 9.467 36.16 -73.82% 15.976 47.99 -66.71% 22.17 57.02 -61.12% 30.584 67.01 -54.36% 198.169 278.15 -28.76%

928 5767.1 65 0.982 4.654 27.68 -83.19% 7.611 46.47 -83.62% 11.683 61.15 -80.89% 21.615 81.13 -73.36% 32.071 96.86 -66.89% 43.171 113.73 -62.04% 323.056 447.04 -27.73%



929 5884.4 65 0.982 3.924 25.69 -84.73% 7.506 43.31 -82.67% 11.494 57.49 -80.01% 21.565 76.91 -71.96% 32.018 92.23 -65.28% 43.14 108.65 -60.29% 309.134 436.83 -29.23%

930 430.0 25 1.000 1.888 3.64 -48.13% 3.629 5.96 -39.11% 5.237 7.70 -31.99% 7.644 10.06 -24.02% 9.394 11.87 -20.86% 11.329 13.77 -17.73% 31.457 39.60 -20.55%

931 6314.5 65 0.982 3.976 27.37 -85.47% 7.656 46.39 -83.50% 11.967 61.64 -80.59% 22.147 82.31 -73.09% 32.74 98.88 -66.89% 44.311 116.46 -61.95% 328.858 468.95 -29.87%

932 6468.6 90 0.971 2.425 22.76 -89.35% 4.894 36.24 -86.50% 9.709 46.64 -79.18% 21.198 61.97 -65.79% 32.469 74.27 -56.28% 46.123 87.81 -47.47% 329.181 414.50 -20.58%

933 6506.7 90 0.971 415.32

934 6550.2 90 0.971 2.423 22.82 -89.38% 4.889 36.32 -86.54% 9.686 46.75 -79.28% 21.099 62.06 -66.00% 32.341 74.47 -56.57% 45.601 88.05 -48.21% 330.484 415.24 -20.41%

935 6682.3 90 0.971 2.442 22.99 -89.38% 4.912 36.59 -86.58% 9.698 47.12 -79.42% 21.13 62.62 -66.26% 32.425 75.14 -56.85% 45.867 88.92 -48.42% 347.098 419.83 -17.32%

936 6917.7 90 0.971 2.413 21.29 -88.67% 4.715 33.67 -86.00% 8.085 43.42 -81.38% 8.698 57.24 -84.80% 28.902 68.77 -57.97% 27.311 81.27 -66.39% 343.193 388.23 -11.60%

937 6962.9 90 0.971 2.398 21.31 -88.75% 5.939 33.72 -82.39% 11.511 43.47 -73.52% 18.968 57.32 -66.91% 23.345 68.86 -66.10% 24.973 81.38 -69.31% 344.083 388.69 -11.48%

938 7300.8 115 0.963 2.623 17.01 -84.58% 4.419 25.85 -82.91% 5.304 33.04 -83.95% 6.438 44.20 -85.43% 7.254 52.06 -86.07% 7.919 61.20 -87.06% 324.72 310.91 4.44%

939 286.1 25 1.000 1.38 2.39 -42.26% 3.605 3.94 -8.50% 5.399 5.13 5.24% 7.898 6.71 17.70% 9.958 7.96 25.10% 12.118 9.28 30.58% 29.892 27.46 8.86%

940 7586.8 115 0.963 3.802 17.07 -77.73% 7.542 25.99 -70.98% 10.184 33.24 -69.36% 13.1 44.54 -70.59% 15.453 52.54 -70.59% 17.685 61.97 -71.46% 327.216 315.52 3.71%

941 537.3 25 1.000 0.56 2.99 -81.27% 1.216 4.86 -74.98% 1.755 6.26 -71.96% 3.118 8.15 -61.74% 4.712 9.62 -51.02% 6.613 11.17 -40.80% 38.216 41.56 -8.04%

942 8124.1 115 0.963 4.139 17.39 -76.20% 8.427 26.72 -68.46% 11.508 34.26 -66.41% 15.442 46.46 -66.76% 18.865 54.73 -65.53% 22.631 64.62 -64.98% 333.933 328.95 1.51%

943 8688.7 195 0.942 3.152 16.47 -80.86% 7.279 24.38 -70.14% 10.193 31.12 -67.25% 18.583 40.76 -54.41% 24.366 48.65 -49.92% 31.246 57.24 -45.41% 324.134 291.33 11.26%

944 8931.7 270 0.920 3.386 16.21 -79.11% 7.01 24.11 -70.92% 10.046 30.62 -67.19% 16.018 40.05 -60.00% 19.972 47.85 -58.26% 24.033 56.29 -57.31% 312.329 279.12 11.90%

945 316.2 25 1.000 3.266 2.72 20.07% 6.42 4.14 55.07% 8.962 5.21 72.02% 12.35 6.66 85.44% 14.871 7.77 91.39% 17.69 8.91 98.54% 34.978 29.33 19.27%

946 9247.9 270 0.920 3.482 16.32 -78.66% 7.307 24.25 -69.87% 10.31 30.82 -66.55% 16.776 40.33 -58.40% 20.909 48.21 -56.63% 25.541 56.72 -54.97% 313.601 281.17 11.54%

947 9709.3 450 0.894 3.194 16.06 -80.11% 7.182 24.10 -70.20% 10.216 30.74 -66.77% 16.153 40.48 -60.10% 20.343 48.14 -57.74% 24.863 56.52 -56.01% 299.534 266.67 12.33%

948 270.2 25 1.000 7.852 2.17 261.84% 14.202 3.41 316.48% 18.328 4.35 321.33% 23.135 5.56 316.10% 26.391 6.51 305.39% 29.512 7.53 291.93% 43.093 24.57 75.41%

949 509.4 25 1.000 11.258 4.53 148.52% 18.099 7.00 158.56% 23.058 8.88 159.66% 29.509 11.37 159.53% 34.441 13.37 157.60% 38.838 15.44 151.54% 72.642 48.02 51.28%

950 964.9 45 0.992 9.732 5.91 64.67% 19.805 9.06 118.60% 27.342 11.46 138.59% 33.221 14.64 126.92% 36.425 17.21 111.65% 39.885 19.92 100.23% 95.748 72.47 32.12%

951 10674.1 450 0.894 10.606 16.51 -35.76% 25.645 24.76 3.57% 35.514 31.64 12.24% 46.377 41.94 10.58% 53.87 49.80 8.17% 62.737 58.48 7.28% 308.46 277.15 11.30%

952 10787.3 450 0.894 10.601 16.49 -35.71% 22.742 24.73 -8.04% 32.576 31.60 3.09% 45.654 41.83 9.14% 55.083 49.79 10.63% 63.66 58.43 8.95% 308.305 276.19 11.63%

953 376.5 25 1.000 1.914 2.55 -24.94% 4.382 4.25 3.11% 6.3 5.54 13.72% 8.706 7.31 19.10% 10.55 8.72 20.99% 12.58 10.19 23.45% 32.86 34.96 -6.02%

954 11163.8 450 0.894 11.411 16.49 -30.80% 24.409 24.74 -1.34% 35.174 31.62 11.24% 49.461 41.90 18.05% 59.713 49.87 19.74% 69.208 58.54 18.22% 309.176 277.67 11.35%

955 11424.9 575 0.867 8.692 16.35 -46.84% 20.409 24.83 -17.81% 29.617 32.06 -7.62% 41.787 41.64 0.35% 50.784 49.75 2.08% 60.922 58.23 4.62% 291.302 261.99 11.19%

956 33004.2 850 0.824 24.166 58.53 -58.71% 44.32 92.28 -51.97% 58.335 118.21 -50.65% 77.992 153.96 -49.34% 97.341 182.70 -46.72% 120.682 212.65 -43.25% 722.246 761.25 -5.12%

957 33311.4 850 0.824 21.743 53.06 -59.02% 40.823 85.39 -52.19% 55.3 109.69 -49.59% 75.133 143.18 -47.53% 94.543 170.98 -44.71% 118.403 200.38 -40.91% 713.101 667.13 6.89%

990 648.5 25 1.000 0.266 6.25 -95.74% 1.024 9.85 -89.60% 1.789 12.52 -85.71% 2.72 16.12 -83.13% 3.617 18.97 -80.93% 4.805 21.88 -78.04% 36.339 62.71 -42.05%



 

 

 

 

 

APPENDIX B 

TRCA Impact of Capping Flow Length To 150 m on Peak Flows 
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S61 89.65894 495.309 150 0.35 0.69 97.1% 1 2.22 122.0% 1.7 3.57 110.0% 1.8 3.8 111.1% 2.39 4.86 103.3% 3.06 5.95 94.4%

S518_3 26.63758 476.122 150 0.02 0.02 0.0% 0.11 0.27 145.5% 0.28 0.64 128.6% 0.53 1.11 109.4% 0.76 1.48 94.7% 1.03 1.86 80.6%

S455 13.89394 466.49 150 0.08 0.17 112.5% 0.07 0.14 100.0% 0.14 0.31 121.4% 0.27 0.54 100.0% 0.38 0.74 94.7% 0.53 0.96 81.1%

S462_1 47.48801 433.827 150 0.89 1.66 86.5% 1.64 2.66 62.2% 2.07 3.19 54.1% 2.61 3.85 47.5% 2.63 4.04 53.6% 3.06 4.54 48.4%

S6_1 88.53314 416.827 150 0.02 0.02 0.0% 0.03 0.03 0.0% 0.03 0.03 0.0% 0.51 1.15 125.5% 0.9 1.92 113.3% 1.35 2.75 103.7%

S497 39.75355 404.996 150 0.39 0.83 112.8% 0.89 1.63 83.1% 1.27 2.16 70.1% 1.76 2.8 59.1% 2.15 3.27 52.1% 2.55 3.73 46.3%

S413 27.17968 384.698 150 0.03 0.06 100.0% 0.24 0.51 112.5% 0.44 0.87 97.7% 0.81 1.41 74.1% 1.18 1.87 58.5% 1.52 2.25 48.0%

SBE1160 34.13239 376.908 150 0.56 1.02 82.1% 1.04 1.69 62.5% 1.43 2.16 51.0% 1.92 2.71 41.1% 2.22 3.06 37.8% 2.18 3.14 44.0%

S124 50.44035 373.077 150 0.08 0.08 0.0% 0.32 0.59 84.4% 0.68 1.25 83.8% 1.21 2.11 74.4% 1.7 2.82 65.9% 1.63 2.75 68.7%

S309 69.26422 355.343 150 0.36 0.57 58.3% 1.07 1.82 70.1% 1.76 2.86 62.5% 1.94 3.15 62.4% 2.54 3.98 56.7% 3.2 4.84 51.3%

S23 143.5643 348.893 150 0 0 0.0% 0.69 1.45 110.1% 1.52 2.98 96.1% 2.8 5.13 83.2% 4.06 7.01 72.7% 5.57 9.07 62.8%

S102 100.7288 344.21 150 0.45 0.79 75.6% 1.81 3.02 66.9% 3.04 4.65 53.0% 4.98 6.81 36.7% 4.46 6.46 44.8% 5.6 7.72 37.9%

S44_1 129.0336 339.911 150 0.44 0.86 95.5% 1.84 3.29 78.8% 3.24 5.32 64.2% 3.5 5.79 65.4% 4.7 7.39 57.2% 6 9 50.0%

S594 24.39497 334.109 150 0.47 0.78 66.0% 0.88 1.29 46.6% 1.1 1.56 41.8% 1.39 1.9 36.7% 1.41 1.98 40.4% 1.64 2.24 36.6%

SBE1170 25.11012 334.027 150 0.59 0.92 55.9% 1.04 1.44 38.5% 1.07 1.53 43.0% 1.4 1.9 35.7% 1.64 2.17 32.3% 1.89 2.44 29.1%

S569_4 63.9824 333.984 150 1.67 2.46 47.3% 2.88 3.79 31.6% 3.54 4.5 27.1% 4.37 5.39 23.3% 4.5 5.69 26.4% 5.15 6.36 23.5%

S60 81.54966 333.498 150 0.34 0.67 97.1% 1.27 2.23 75.6% 2.35 3.72 58.3% 3.64 5.29 45.3% 2.86 4.54 58.7% 3.65 5.55 52.1%

SRO1170 106.9507 330.386 150 1.75 2.99 70.9% 3.34 5.15 54.2% 4.23 6.29 48.7% 5.39 7.74 43.6% 5.39 7.98 48.1% 6.31 9.1 44.2%

S3 124.8942 329.523 150 0.89 1.6 79.8% 0.43 0.77 79.1% 1.3 2.31 77.7% 2.68 4.45 66.0% 3.83 6.06 58.2% 5.14 7.77 51.2%

S286 100.0568 328.644 150 0.76 1.27 67.1% 1.79 2.93 63.7% 2.69 4.23 57.2% 3.97 5.89 48.4% 4.97 7.1 42.9% 5.99 8.28 38.2%

S9 116.3519 328.025 150 0.85 1.58 85.9% 0.34 0.7 105.9% 1.24 2.27 83.1% 2.66 4.38 64.7% 3.81 5.94 55.9% 5.12 7.56 47.7%

S277 22.98354 324.059 150 0.05 0.05 0.0% 0.06 0.07 16.7% 0.15 0.22 46.7% 0.32 0.5 56.3% 0.47 0.73 55.3% 0.64 0.96 50.0%

SBU1010 63.91198 321.108 150 1.25 2.01 60.8% 2.34 3.36 43.6% 2.93 4.07 38.9% 3.69 4.95 34.1% 3.72 5.14 38.2% 4.32 5.82 34.7%

S22 71.30847 319.541 150 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0%

SRO1070 60.58221 315.061 150 1.11 1.79 61.3% 2.12 3.07 44.8% 2.66 3.74 40.6% 3.37 4.57 35.6% 3.38 4.72 39.6% 3.94 5.36 36.0%

S618 78.77873 310.551 150 0.27 0.27 0.0% 0.35 0.35 0.0% 0.4 0.4 0.0% 0.56 0.65 16.1% 0.98 1.35 37.8% 1.53 2.15 40.5%

SBE1020 61.16558 306.916 150 0.13 0.25 92.3% 0.6 1.08 80.0% 1.11 1.88 69.4% 1.16 1.98 70.7% 1.59 2.62 64.8% 2.08 3.31 59.1%

S833 157.5054 306.363 150 3.69 5.41 46.6% 6.49 8.67 33.6% 8.03 10.42 29.8% 10 12.6 26.0% 10.23 13.19 28.9% 11.77 14.86 26.3%

S70_1 57.52786 305.773 150 0.43 0.77 79.1% 1.56 2.35 50.6% 1.15 1.88 63.5% 1.83 2.81 53.6% 2.39 3.52 47.3% 2.97 4.22 42.1%

S46 104.6628 305.707 150 0.05 0.08 60.0% 0.79 1.41 78.5% 1.55 2.62 69.0% 2.75 4.35 58.2% 3.89 5.85 50.4% 5.22 7.44 42.5%

S796 45.48166 304.506 150 0.94 1.45 54.3% 1.73 2.4 38.7% 2.16 2.91 34.7% 2.72 3.54 30.1% 2.75 3.68 33.8% 3.19 4.16 30.4%

S58 50.21798 303.941 150 0.18 0.35 94.4% 0.7 1.19 70.0% 0.75 1.28 70.7% 1.24 2.01 62.1% 1.67 2.6 55.7% 2.14 3.2 49.5%

S28 77.71345 301.304 150 0.09 0.18 100.0% 0.72 1.27 76.4% 1.32 2.2 66.7% 2.36 3.65 54.7% 2.15 3.42 59.1% 2.81 4.32 53.7%

S506 100.2942 300.436 150 0.35 0.59 68.6% 1.45 2.37 63.4% 2.53 3.88 53.4% 2.74 4.22 54.0% 3.67 5.42 47.7% 4.68 6.66 42.3%

S511 94.55727 296.066 150 0.58 0.95 63.8% 0.34 0.53 55.9% 1.05 1.69 61.0% 2.18 3.33 52.8% 3.12 4.58 46.8% 4.26 5.97 40.1%

S42 100.8075 295.429 150 0.66 0.94 42.4% 1.92 2.86 49.0% 3.13 4.44 41.9% 3.41 4.84 41.9% 4.42 6.08 37.6% 5.5 7.33 33.3%

S513 100.5278 294.903 150 2.24 3.34 49.1% 4.07 5.46 34.2% 5.06 6.58 30.0% 6.33 7.98 26.1% 6.44 8.32 29.2% 7.43 9.39 26.4%

SBE1210 31.85633 293.991 150 0.34 0.57 67.6% 0.79 1.19 50.6% 1.14 1.62 42.1% 1.59 2.14 34.6% 1.92 2.52 31.3% 2.27 2.89 27.3%

S197_2 35.66769 293.934 150 0.02 0.02 0.0% 0.17 0.29 70.6% 0.46 0.75 63.0% 0.9 1.37 52.2% 1.29 1.87 45.0% 1.76 2.42 37.5%

100  year Storm2year Storm 5year Storm 10 year Storm 25 year Storm 50  year Storm



S528 69.49367 282.467 150 0.53 0.85 60.4% 1 1.54 54.0% 1.58 2.37 50.0% 2.47 3.51 42.1% 3.2 4.37 36.6% 3.96 5.23 32.1%

S268_1 74.13362 281.961 150 0.36 0.44 22.2% 1.31 1.87 42.7% 2.14 2.97 38.8% 2.45 3.37 37.6% 3.18 4.26 34.0% 3.98 5.18 30.2%

S8 60.15194 281.693 150 0.16 0.27 68.8% 0.85 1.31 54.1% 0.34 0.57 67.6% 1.08 1.65 52.8% 1.71 2.47 44.4% 2.38 3.28 37.8%

S496 87.15293 280.958 150 1.94 2.79 43.8% 3.46 4.56 31.8% 4.5 5.69 26.4% 5.61 6.9 23.0% 6.44 7.79 21.0% 6.54 8.08 23.5%

SBE1200 20.56334 278.327 150 0.5 0.7 40.0% 0.87 1.12 28.7% 1.14 1.4 22.8% 1.22 1.53 25.4% 1.43 1.76 23.1% 1.64 1.97 20.1%

S276 77.11884 277.032 150 1.15 1.78 54.8% 2.26 3.22 42.5% 3.07 4.2 36.8% 4.14 5.43 31.2% 4.99 6.34 27.1% 5.89 7.27 23.4%

SBE4050 15.72481 275.951 150 0 0.01 0.0% 0.11 0.18 63.6% 0.21 0.34 61.9% 0.39 0.59 51.3% 0.56 0.81 44.6% 0.78 1.06 35.9%

SBE1010 91.26786 275.742 150 2.37 3.2 35.0% 4.05 5.08 25.4% 4.98 6.09 22.3% 6.15 7.35 19.5% 6.34 7.72 21.8% 7.25 8.68 19.7%

S220 53.51005 274.568 150 1.37 1.9 38.7% 2.41 3.03 25.7% 2.97 3.63 22.2% 3.68 4.38 19.0% 3.77 4.59 21.8% 4.32 5.15 19.2%

S449_1 24.28092 270.509 150 0.6 0.82 36.7% 1.02 1.29 26.5% 1.34 1.63 21.6% 1.44 1.78 23.6% 1.69 2.05 21.3% 1.93 2.3 19.2%

SBR1170 21.15116 270.475 150 0.06 0.1 66.7% 0.29 0.45 55.2% 0.52 0.76 46.2% 0.9 1.21 34.4% 0.77 1.08 40.3% 0.99 1.34 35.4%

S41 83.54061 267.714 150 0.58 0.92 58.6% 1.88 2.71 44.1% 1.92 2.79 45.3% 3.03 4.17 37.6% 3.94 5.22 32.5% 4.89 6.27 28.2%

SBR1005 8.69833 266.91 150 0.06 0.09 50.0% 0.15 0.23 53.3% 0.23 0.34 47.8% 0.34 0.48 41.2% 0.43 0.58 34.9% 0.52 0.68 30.8%

SBE3110 28.56098 264.618 150 0.27 0.37 37.0% 0.32 0.44 37.5% 0.55 0.76 38.2% 0.89 1.21 36.0% 1.21 1.59 31.4% 1.57 2.01 28.0%

S850_1 61.10593 263.157 150 0.5 0.7 40.0% 1.38 1.92 39.1% 2.2 2.94 33.6% 1.93 2.66 37.8% 2.49 3.36 34.9% 3.09 4.08 32.0%

S271 106.1672 263.108 150 0.52 0.73 40.4% 1.5 2.15 43.3% 0.73 1.02 39.7% 1.95 2.76 41.5% 3.01 4.14 37.5% 4.14 5.54 33.8%

S150 62.26668 262.619 150 0.36 0.42 16.7% 1.07 1.44 34.6% 1.7 2.27 33.5% 2.75 3.52 28.0% 3.76 4.58 21.8% 4.49 5.34 18.9%

S505 100.1511 262.217 150 1.06 1.64 54.7% 2.46 3.5 42.3% 3.54 4.82 36.2% 4.93 6.42 30.2% 5.99 7.59 26.7% 7.07 8.75 23.8%

S420 88.73229 261.658 150 0.43 0.68 58.1% 0.37 0.58 56.8% 1.03 1.58 53.4% 2.06 2.97 44.2% 2.94 4.1 39.5% 4.05 5.41 33.6%

S56 75.72393 260.9 150 0.95 1.27 33.7% 2 2.64 32.0% 2.86 3.67 28.3% 4 4.93 23.3% 4.86 5.85 20.4% 5.72 6.73 17.7%

S44 70.10719 260.039 150 0.41 0.61 48.8% 1.4 1.98 41.4% 2.34 3.12 33.3% 2.5 3.36 34.4% 3.26 4.23 29.8% 4.06 5.11 25.9%

S386 63.54274 257.655 150 0.64 0.94 46.9% 1.07 1.53 43.0% 1.66 2.31 39.2% 2.53 3.35 32.4% 3.22 4.14 28.6% 3.92 4.91 25.3%

SRO1020 37.30905 257.497 150 0.25 0.4 60.0% 0.88 1.24 40.9% 1.4 1.86 32.9% 1.2 1.67 39.2% 1.57 2.12 35.0% 1.97 2.58 31.0%

S21 79.37834 256.542 150 0.52 0.68 30.8% 1.45 2 37.9% 2.36 3.17 34.3% 2.54 3.42 34.6% 3.3 4.35 31.8% 4.12 5.3 28.6%

S518_1 47.53393 256.454 150 0.25 0.25 0.0% 0.4 0.45 12.5% 0.7 0.88 25.7% 1.19 1.51 26.9% 1.59 2 25.8% 2.02 2.5 23.8%

S641 114.3235 256.363 150 0.06 0.06 0.0% 0.09 0.1 11.1% 0.61 0.91 49.2% 1.67 2.37 41.9% 2.59 3.54 36.7% 3.57 4.74 32.8%

S409 87.49069 255.676 150 0.16 0.18 12.5% 0.95 1.37 44.2% 1.72 2.42 40.7% 2.91 3.92 34.7% 4.02 5.2 29.4% 5.31 6.59 24.1%

S523 97.40343 254.729 150 0.12 0.2 66.7% 1.04 1.58 51.9% 1.89 2.75 45.5% 3.4 4.63 36.2% 4.86 6.27 29.0% 6.08 7.58 24.7%

S450_1 11.47181 251.984 150 0.31 0.4 29.0% 0.53 0.64 20.8% 0.65 0.77 18.5% 0.8 0.93 16.3% 0.82 0.97 18.3% 0.94 1.09 16.0%

S143 109.7078 251.516 150 0.52 0.52 0.0% 0.68 0.68 0.0% 0.78 0.78 0.0% 0.91 0.91 0.0% 1.01 1.01 0.0% 1.1 1.1 0.0%

S138 65.32362 250.935 150 0.39 0.41 5.1% 1.19 1.53 28.6% 1.89 2.44 29.1% 2.22 2.83 27.5% 2.85 3.59 26.0% 3.54 4.37 23.4%

S47 88.48591 250.568 150 1.54 2.19 42.2% 2.87 3.83 33.4% 3.91 5.01 28.1% 5.32 6.51 22.4% 6.14 7.41 20.7% 6.98 8.3 18.9%

S442 56.5164 249.662 150 0.45 0.68 51.1% 1.64 2.18 32.9% 1.23 1.75 42.3% 1.96 2.65 35.2% 2.55 3.34 31.0% 3.16 4.03 27.5%

S488_2 44.19828 249.176 150 0.12 0.12 0.0% 0.15 0.15 0.0% 0.18 0.18 0.0% 0.21 0.21 0.0% 0.23 0.23 0.0% 0.25 0.25 0.0%

S20_4 23.44344 248.967 150 0.3 0.4 33.3% 0.21 0.27 28.6% 0.46 0.6 30.4% 0.82 1.04 26.8% 1.1 1.35 22.7% 1.4 1.68 20.0%

S10 39.23526 248.354 150 0.04 0.04 0.0% 0.16 0.22 37.5% 0.43 0.6 39.5% 0.85 1.14 34.1% 1.19 1.55 30.3% 1.55 1.96 26.5%

S206_2 26.73429 247.576 150 0 0 0.0% 0.1 0.16 60.0% 0.28 0.41 46.4% 0.55 0.76 38.2% 0.77 1.03 33.8% 1 1.3 30.0%

S174 80.6372 247.347 150 1.58 2.18 38.0% 2.88 3.72 29.2% 3.87 4.8 24.0% 5.23 6.2 18.5% 6.01 7.03 17.0% 6.79 7.85 15.6%

SBR3130 25.61026 246.158 150 0.07 0.11 57.1% 0.39 0.56 43.6% 0.69 0.94 36.2% 1.21 1.51 24.8% 1.59 1.91 20.1% 1.85 2.18 17.8%

S169 46.30905 245.876 150 1.31 1.66 26.7% 2.21 2.63 19.0% 2.7 3.14 16.3% 3.32 3.79 14.2% 3.44 3.98 15.7% 3.91 4.47 14.3%

S256 101.4888 245.121 150 0.6 0.85 41.7% 2.12 2.88 35.8% 3.53 4.54 28.6% 3.79 4.9 29.3% 4.93 6.18 25.4% 6.12 7.45 21.7%

S261 28.56048 245.116 150 0.11 0.11 0.0% 0.14 0.14 0.0% 0.16 0.16 0.0% 0.26 0.3 15.4% 0.46 0.57 23.9% 0.69 0.86 24.6%

SBR3090 15.1708 244.829 150 0.15 0.22 46.7% 0.36 0.49 36.1% 0.53 0.69 30.2% 0.75 0.93 24.0% 0.91 1.11 22.0% 1.08 1.29 19.4%

S280 92.92622 244.783 150 0.16 0.16 0.0% 0.21 0.21 0.0% 0.24 0.24 0.0% 0.84 1.12 33.3% 1.55 2.05 32.3% 2.35 3.03 28.9%

S312 63.60293 243.768 150 0.38 0.57 50.0% 0.04 0.07 75.0% 0.53 0.78 47.2% 1.39 1.91 37.4% 2.1 2.77 31.9% 2.84 3.61 27.1%

SBE3010 61.12074 243.686 150 0.17 0.23 35.3% 0.78 1.11 42.3% 1.35 1.86 37.8% 2.31 3.03 31.2% 2.08 2.79 34.1% 2.67 3.5 31.1%

S504 78.34632 243.083 150 1.15 1.55 34.8% 1.78 2.35 32.0% 2.67 3.4 27.3% 3.88 4.74 22.2% 4.8 5.72 19.2% 5.73 6.67 16.4%

S302_1 27.18666 241.829 150 0.17 0.24 41.2% 0.62 0.82 32.3% 1.02 1.28 25.5% 1.09 1.38 26.6% 1.41 1.73 22.7% 1.74 2.07 19.0%

S498 91.81209 240.856 150 0.49 0.73 49.0% 0.68 1.01 48.5% 1.42 2.01 41.5% 2.52 3.41 35.3% 3.57 4.66 30.5% 4.81 6.03 25.4%

SBE3070 30.00288 240.709 150 0.04 0.06 50.0% 0.31 0.45 45.2% 0.56 0.8 42.9% 1 1.34 34.0% 0.9 1.24 37.8% 1.18 1.57 33.1%

S301_1 36.4504 239.81 150 0.22 0.32 45.5% 0.84 1.12 33.3% 1.39 1.74 25.2% 1.48 1.87 26.4% 1.92 2.33 21.4% 2.36 2.79 18.2%



S373 89.73246 239.447 150 0.82 1.18 43.9% 1.36 1.93 41.9% 2.18 2.98 36.7% 3.37 4.41 30.9% 4.33 5.5 27.0% 5.31 6.59 24.1%

S2 42.86764 237.173 150 0.28 0.35 25.0% 0.84 1.1 31.0% 1.35 1.72 27.4% 1.5 1.91 27.3% 1.95 2.42 24.1% 2.42 2.94 21.5%

S464 76.86098 236.466 150 2.17 2.74 26.3% 3.72 4.37 17.5% 4.55 5.23 14.9% 5.59 6.3 12.7% 5.77 6.6 14.4% 6.58 7.42 12.8%

S24 51.63967 236.006 150 0.43 0.54 25.6% 1.24 1.58 27.4% 1.96 2.41 23.0% 2.15 2.64 22.8% 2.74 3.29 20.1% 3.35 3.93 17.3%

S255 100.2996 235.933 150 0.79 1.08 36.7% 2.37 3.11 31.2% 2.5 3.29 31.6% 3.87 4.91 26.9% 4.98 6.16 23.7% 6.14 7.4 20.5%

S100 100.6461 235.449 150 1.93 2.62 35.8% 3.54 4.51 27.4% 4.84 5.93 22.5% 6.09 7.3 19.9% 7.03 8.31 18.2% 7.98 9.33 16.9%

S223_2 27.96351 235.189 150 0.06 0.08 33.3% 0.27 0.37 37.0% 0.46 0.62 34.8% 0.37 0.51 37.8% 0.62 0.83 33.9% 0.89 1.17 31.5%

SBR1020 14.71719 234.93 150 0.08 0.12 50.0% 0.12 0.17 41.7% 0.25 0.35 40.0% 0.45 0.59 31.1% 0.63 0.79 25.4% 0.84 1.01 20.2%

SBE1190 27.58162 234.797 150 0.84 1.04 23.8% 1.13 1.38 22.1% 1.44 1.71 18.8% 1.83 2.11 15.3% 2.12 2.41 13.7% 2.41 2.7 12.0%

SBE1080 41.98579 234.767 150 0.01 0.02 100.0% 0.36 0.51 41.7% 0.7 0.98 40.0% 1.25 1.66 32.8% 1.76 2.26 28.4% 2.34 2.9 23.9%

S789 57.54802 234.025 150 0.28 0.28 0.0% 0.78 0.95 21.8% 1.31 1.6 22.1% 2.04 2.44 19.6% 2.6 3.06 17.7% 2.53 2.99 18.2%

SRO1080 17.11849 233.961 150 0.38 0.51 34.2% 0.69 0.86 24.6% 0.86 1.04 20.9% 1.08 1.28 18.5% 1.1 1.32 20.0% 1.27 1.5 18.1%

S440_1 66.03322 233.882 150 0.63 0.83 31.7% 0.47 0.6 27.7% 1.12 1.46 30.4% 2.08 2.64 26.9% 2.86 3.54 23.8% 3.79 4.54 19.8%

S509 98.48549 233.741 150 0.7 1 42.9% 1.83 2.5 36.6% 2.82 3.72 31.9% 4.18 5.31 27.0% 5.23 6.48 23.9% 6.29 7.64 21.5%

S43 83.0417 233.009 150 0.48 0.68 41.7% 1.66 2.23 34.3% 1.82 2.44 34.1% 2.89 3.73 29.1% 3.79 4.75 25.3% 4.73 5.78 22.2%

S254_1 69.69586 232.531 150 1.14 1.48 29.8% 2.27 2.83 24.7% 3.1 3.75 21.0% 4.14 4.87 17.6% 4.92 5.67 15.2% 5.7 6.47 13.5%

SBE4030 19.19292 232.017 150 0.43 0.57 32.6% 0.6 0.77 28.3% 0.78 0.99 26.9% 1.03 1.26 22.3% 1.21 1.46 20.7% 1.4 1.66 18.6%

SRO1120 21.08053 231.868 150 0.56 0.71 26.8% 0.97 1.15 18.6% 1.2 1.39 15.8% 1.48 1.68 13.5% 1.52 1.76 15.8% 1.74 1.98 13.8%

S362 54.75896 230.937 150 0.44 0.62 40.9% 0.78 1.07 37.2% 1.25 1.67 33.6% 1.95 2.52 29.2% 2.52 3.17 25.8% 3.11 3.83 23.2%

S265_3 66.76478 230.532 150 2.33 2.75 18.0% 3.07 3.58 16.6% 3.84 4.38 14.1% 4.8 5.35 11.5% 5.51 6.06 10.0% 6.21 6.75 8.7%

S267_2 97.74377 230.382 150 1.23 1.59 29.3% 3.32 4.05 22.0% 2.97 3.72 25.3% 4.4 5.34 21.4% 5.52 6.56 18.8% 6.67 7.76 16.3%

S211 88.3249 229.883 150 0.53 0.68 28.3% 1.3 1.7 30.8% 1.22 1.58 29.5% 2.23 2.86 28.3% 3.07 3.89 26.7% 4.13 5.11 23.7%

S494 100.5068 229.012 150 0.29 0.29 0.0% 0.37 0.37 0.0% 0.43 0.43 0.0% 0.5 0.5 0.0% 0.55 0.55 0.0% 0.6 0.6 0.0%

S398 70.44503 228.751 150 0.01 0.01 0.0% 0.53 0.74 39.6% 1.12 1.53 36.6% 2 2.62 31.0% 2.8 3.55 26.8% 3.72 4.57 22.8%

SBE1220 57.04503 228.489 150 0.95 1.22 28.4% 1.97 2.4 21.8% 2.7 3.18 17.8% 3.61 4.12 14.1% 4.27 4.78 11.9% 4.92 5.44 10.6%

S617 24.78818 228.153 150 0.13 0.17 30.8% 0.37 0.49 32.4% 0.4 0.52 30.0% 0.71 0.91 28.2% 0.98 1.22 24.5% 1.31 1.58 20.6%

S499 96.38863 227.753 150 2.22 2.77 24.8% 3.91 4.67 19.4% 5.09 5.92 16.3% 6.61 7.47 13.0% 7.78 8.63 10.9% 8.91 9.74 9.3%

S416_1 39.71329 227.377 150 0.13 0.18 38.5% 0.46 0.62 34.8% 0.74 0.97 31.1% 0.89 1.17 31.5% 1.26 1.62 28.6% 1.71 2.14 25.1%

S269 100.5967 226.635 150 1.49 1.93 29.5% 3.16 3.91 23.7% 4.41 5.28 19.7% 5.98 6.93 15.9% 7.13 8.12 13.9% 8.27 9.27 12.1%

S365 93.37263 225.806 150 0.94 1.29 37.2% 2.29 2.97 29.7% 3.36 4.2 25.0% 4.75 5.74 20.8% 5.79 6.85 18.3% 6.83 7.94 16.3%

SBR3150 32.63016 225.39 150 0.23 0.3 30.4% 0.74 0.94 27.0% 1.23 1.49 21.1% 1.96 2.24 14.3% 2.3 2.59 12.6% 2.01 2.36 17.4%

S53 47.55747 223.854 150 0.35 0.46 31.4% 1.1 1.4 27.3% 1.88 2.27 20.7% 2.77 3.21 15.9% 2.32 2.8 20.7% 2.87 3.39 18.1%

S508 89.21858 223.468 150 0.48 0.68 41.7% 1.47 1.98 34.7% 2.35 3.05 29.8% 3.59 4.49 25.1% 4.57 5.58 22.1% 5.57 6.65 19.4%

S171 59.03807 222.56 150 0.42 0.48 14.3% 1.06 1.29 21.7% 1.58 1.91 20.9% 1.57 1.9 21.0% 2.25 2.68 19.1% 2.95 3.46 17.3%

S94 83.60329 221.524 150 0.5 0.7 40.0% 0.66 0.91 37.9% 1.31 1.76 34.4% 2.34 3.03 29.5% 3.33 4.18 25.5% 4.51 5.47 21.3%

S616 77.22207 220.658 150 0.29 0.29 0.0% 0.37 0.37 0.0% 0.76 0.88 15.8% 1.59 1.91 20.1% 2.29 2.72 18.8% 3.02 3.54 17.2%

S507_1 87.66742 220.588 150 0.35 0.47 34.3% 1.25 1.63 30.4% 1.99 2.52 26.6% 2.12 2.7 27.4% 3.08 3.81 23.7% 4.1 4.95 20.7%

S450_2 51.05765 220.546 150 1.31 1.64 25.2% 2.31 2.7 16.9% 2.84 3.27 15.1% 3.51 3.97 13.1% 3.6 4.13 14.7% 4.13 4.68 13.3%

S29 67.48462 220.526 150 0.41 0.57 39.0% 0.85 1.15 35.3% 1.41 1.85 31.2% 2.26 2.87 27.0% 2.96 3.67 24.0% 3.7 4.49 21.4%

SRO1110 12.04998 218.907 150 0.27 0.34 25.9% 0.49 0.59 20.4% 0.61 0.72 18.0% 0.76 0.88 15.8% 0.77 0.91 18.2% 0.89 1.03 15.7%

S113 155.3983 218.785 150 0.12 0.12 0.0% 0.15 0.15 0.0% 0.18 0.18 0.0% 0.21 0.21 0.0% 0.23 0.23 0.0% 0.25 0.25 0.0%

S65 66.9341 218.63 150 0.04 0.04 0.0% 0.05 0.05 0.0% 0.06 0.06 0.0% 0.07 0.07 0.0% 0.34 0.44 29.4% 0.85 1.09 28.2%

S1 88.10348 218.048 150 0.57 0.68 19.3% 1.94 2.39 23.2% 3.1 3.72 20.0% 3.5 4.18 19.4% 4.49 5.27 17.4% 5.53 6.37 15.2%

S296 22.48474 216.683 150 0.67 0.81 20.9% 0.91 1.08 18.7% 1.16 1.34 15.5% 1.48 1.67 12.8% 1.71 1.91 11.7% 1.94 2.15 10.8%

S7 42.95703 215.77 150 0.1 0.14 40.0% 0.7 0.9 28.6% 1.21 1.51 24.8% 2.02 2.39 18.3% 1.87 2.26 20.9% 2.36 2.79 18.2%

S474 78.70182 215.587 150 0.38 0.47 23.7% 1.28 1.59 24.2% 2 2.44 22.0% 1.94 2.38 22.7% 2.89 3.46 19.7% 3.86 4.52 17.1%

S422 66.58145 215.563 150 0.47 0.64 36.2% 1.68 2.11 25.6% 3.02 3.54 17.2% 2.44 3 23.0% 3.19 3.83 20.1% 3.98 4.67 17.3%

S667 23.64524 214.512 150 0.27 0.33 22.2% 0.6 0.73 21.7% 0.88 1.04 18.2% 1.25 1.44 15.2% 1.53 1.73 13.1% 1.8 2.01 11.7%

S512_1 89.10784 214.435 150 0.35 0.44 25.7% 1.36 1.7 25.0% 2.18 2.66 22.0% 2.14 2.63 22.9% 3.23 3.86 19.5% 4.34 5.07 16.8%



S20_1 77.43901 212.792 150 0.19 0.19 0.0% 0.24 0.24 0.0% 0.28 0.28 0.0% 0.33 0.33 0.0% 0.36 0.36 0.0% 0.4 0.4 0.0%

S37 83.56124 211.496 150 0.74 0.92 24.3% 2.18 2.64 21.1% 2.39 2.89 20.9% 3.62 4.25 17.4% 4.6 5.3 15.2% 5.61 6.34 13.0%

S293 31.55752 210.802 150 0.11 0.11 0.0% 0.14 0.14 0.0% 0.17 0.17 0.0% 0.33 0.38 15.2% 0.58 0.68 17.2% 0.86 1 16.3%

S515 90.80081 210.036 150 0.34 0.47 38.2% 1.45 1.86 28.3% 2.54 3.15 24.0% 2.69 3.36 24.9% 3.59 4.39 22.3% 4.56 5.46 19.7%

S512_2 12.63004 209.634 150 0.2 0.25 25.0% 0.43 0.51 18.6% 0.6 0.69 15.0% 0.8 0.89 11.3% 0.95 1.04 9.5% 1.1 1.19 8.2%

S401 38.42208 209.309 150 0.23 0.3 30.4% 0.78 0.98 25.6% 0.75 0.95 26.7% 1.21 1.5 24.0% 1.59 1.94 22.0% 1.99 2.38 19.6%

S12 41.05479 208.927 150 0.17 0.22 29.4% 0.64 0.82 28.1% 1.12 1.39 24.1% 1.19 1.48 24.4% 1.59 1.93 21.4% 2.01 2.41 19.9%

S363 22.89744 208.306 150 0.17 0.23 35.3% 0.57 0.7 22.8% 0.61 0.74 21.3% 0.94 1.12 19.1% 1.21 1.41 16.5% 1.49 1.69 13.4%

S290_2 39.49367 207.833 150 0.13 0.13 0.0% 0.69 0.83 20.3% 1.05 1.25 19.0% 0.79 0.95 20.3% 1.24 1.47 18.5% 1.71 1.99 16.4%

S526 100.272 207.156 150 1.65 2.03 23.0% 3.34 3.94 18.0% 4.55 5.25 15.4% 6.06 6.84 12.9% 7.18 8.01 11.6% 8.33 9.17 10.1%

S524 102.145 205.546 150 0 0 0.0% 0.75 0.98 30.7% 1.88 2.34 24.5% 3.45 4.13 19.7% 4.73 5.52 16.7% 6.16 7.02 14.0%

S339 64.70229 205.453 150 0.28 0.36 28.6% 1.12 1.4 25.0% 1.93 2.35 21.8% 2.06 2.51 21.8% 2.73 3.26 19.4% 3.44 4.03 17.2%

SBR1010 6.50115 205.382 150 0.05 0.06 20.0% 0.05 0.06 20.0% 0.12 0.15 25.0% 0.22 0.26 18.2% 0.3 0.35 16.7% 0.4 0.45 12.5%

S364 58.38954 205.239 150 0.73 0.92 26.0% 1.62 1.97 21.6% 2.28 2.71 18.9% 3.13 3.62 15.7% 3.76 4.29 14.1% 4.41 4.96 12.5%

SRO3030 23.27075 203.549 150 0.69 0.8 15.9% 1.15 1.28 11.3% 1.4 1.54 10.0% 1.72 1.86 8.1% 1.78 1.95 9.6% 2.02 2.2 8.9%

S112 49.71979 203.301 150 0.54 0.68 25.9% 1.32 1.59 20.5% 1.92 2.25 17.2% 2.7 3.08 14.1% 3.27 3.67 12.2% 3.84 4.25 10.7%

S823_4 18.61624 202.979 150 0.12 0.15 25.0% 0.17 0.21 23.5% 0.34 0.42 23.5% 0.58 0.69 19.0% 0.81 0.94 16.0% 1.06 1.21 14.2%

S234 99.08719 201.726 150 0.49 0.49 0.0% 0.64 0.64 0.0% 0.73 0.73 0.0% 0.86 0.86 0.0% 0.95 0.95 0.0% 1.04 1.04 0.0%

S17 7.58764 201.413 150 0.22 0.26 18.2% 0.38 0.42 10.5% 0.46 0.5 8.7% 0.56 0.61 8.9% 0.58 0.63 8.6% 0.66 0.72 9.1%

S638_1 31.05865 201.298 150 0.98 1.13 15.3% 1.62 1.78 9.9% 1.96 2.13 8.7% 2.16 2.35 8.8% 2.49 2.69 8.0% 2.82 3.01 6.7%

S115 58.79331 201.177 150 0.9 1.06 17.8% 1.88 2.17 15.4% 2.63 2.97 12.9% 3.58 3.94 10.1% 4.26 4.64 8.9% 4.94 5.32 7.7%

S382 66.07226 201.003 150 0.56 0.71 26.8% 1.44 1.76 22.2% 2.17 2.59 19.4% 3.15 3.66 16.2% 3.89 4.44 14.1% 4.62 5.21 12.8%

SBR3100 19.19682 200.858 150 0.06 0.08 33.3% 0.3 0.37 23.3% 0.54 0.65 20.4% 0.96 1.1 14.6% 1.17 1.32 12.8% 0.96 1.12 16.7%

S593 10.17079 200.833 150 0.28 0.32 14.3% 0.48 0.53 10.4% 0.58 0.65 12.1% 0.72 0.79 9.7% 0.74 0.82 10.8% 0.85 0.93 9.4%

S99 60.78386 200.793 150 0.34 0.42 23.5% 0.42 0.51 21.4% 0.92 1.13 22.8% 1.66 1.99 19.9% 2.32 2.74 18.1% 3.12 3.61 15.7%

SRO1040 10.60357 200.753 150 0.26 0.31 19.2% 0.47 0.53 12.8% 0.58 0.65 12.1% 0.72 0.79 9.7% 0.73 0.82 12.3% 0.84 0.93 10.7%

S310 63.16176 200.118 150 0.35 0.45 28.6% 1.36 1.64 20.6% 2.28 2.66 16.7% 2.43 2.84 16.9% 3.16 3.63 14.9% 3.91 4.42 13.0%

SRO3020 30.95501 199.352 150 0.95 1.09 14.7% 1.59 1.75 10.1% 1.93 2.09 8.3% 2.36 2.53 7.2% 2.45 2.64 7.8% 2.77 2.97 7.2%

SBE4060 15.52375 198.212 150 0 0 0.0% 0.14 0.17 21.4% 0.28 0.34 21.4% 0.48 0.58 20.8% 0.68 0.79 16.2% 0.9 1.03 14.4%

S18 47.74674 198.14 150 0.2 0.2 0.0% 0.26 0.26 0.0% 0.51 0.57 11.8% 1.02 1.17 14.7% 1.45 1.65 13.8% 1.91 2.14 12.0%

S459 53.99511 197.671 150 0.07 0.09 28.6% 0.82 1 22.0% 1.49 1.76 18.1% 2.58 2.93 13.6% 3.61 3.95 9.4% 4.26 4.61 8.2%

S510_1 68.43592 196.143 150 0.67 0.81 20.9% 0.46 0.57 23.9% 1.23 1.48 20.3% 2.32 2.7 16.4% 3.22 3.66 13.7% 4.26 4.73 11.0%

S223 26.01218 195.894 150 0.7 0.8 14.3% 1.18 1.31 11.0% 1.53 1.67 9.2% 1.96 2.09 6.6% 2.22 2.36 6.3% 2.48 2.62 5.6%

S460 42.21584 195.735 150 0.12 0.15 25.0% 0.74 0.89 20.3% 1.28 1.5 17.2% 2.17 2.43 12.0% 2.9 3.16 9.0% 3.34 3.61 8.1%

S52 105.8497 195.493 150 0.78 0.97 24.4% 2.57 3.04 18.3% 2.71 3.22 18.8% 4.24 4.9 15.6% 5.47 6.21 13.5% 6.73 7.52 11.7%

SBE1100 16.6668 195.416 150 0.01 0.01 0.0% 0.18 0.22 22.2% 0.34 0.41 20.6% 0.59 0.69 16.9% 0.81 0.93 14.8% 1.06 1.19 12.3%

S359 53.36926 195.38 150 0.2 0.25 25.0% 0.84 1.02 21.4% 1.47 1.75 19.0% 1.56 1.86 19.2% 2.09 2.45 17.2% 2.65 3.07 15.8%

S619_2 42.37003 193.837 150 0.02 0.02 0.0% 0.03 0.03 0.0% 0.03 0.03 0.0% 0.26 0.32 23.1% 0.62 0.73 17.7% 1.02 1.17 14.7%

S14_2 47.87187 193.366 150 0.22 0.27 22.7% 0.89 1.07 20.2% 1.52 1.77 16.4% 1.64 1.91 16.5% 2.16 2.47 14.4% 2.7 3.05 13.0%

S527_3 86.02596 192.372 150 0.09 0.09 0.0% 0.52 0.62 19.2% 1.36 1.61 18.4% 2.6 3.01 15.8% 3.58 4.09 14.2% 4.69 5.27 12.4%

S73 61.23202 192.111 150 1.08 1.26 16.7% 1.22 1.43 17.2% 1.85 2.15 16.2% 2.72 3.1 14.0% 3.39 3.81 12.4% 4.06 4.52 11.3%

S20 51.90963 191.131 150 0.34 0.37 8.8% 1.12 1.27 13.4% 0.64 0.72 12.5% 1.44 1.62 12.5% 2.08 2.31 11.1% 2.73 3 9.9%

S502_1 60.7757 191.128 150 0.33 0.41 24.2% 1.33 1.56 17.3% 2.24 2.55 13.8% 2.36 2.69 14.0% 3.07 3.44 12.1% 3.8 4.2 10.5%

S110 26.23332 190.982 150 0.06 0.07 16.7% 0.41 0.48 17.1% 0.71 0.82 15.5% 1.2 1.35 12.5% 1.64 1.79 9.1% 1.98 2.14 8.1%

SBR1040 27.28554 190.599 150 0 0 0.0% 0.29 0.35 20.7% 0.62 0.72 16.1% 1.07 1.22 14.0% 1.47 1.63 10.9% 1.91 2.07 8.4%

S231 55.91358 190.019 150 0.22 0.22 0.0% 0.52 0.57 9.6% 0.98 1.1 12.2% 1.65 1.85 12.1% 2.18 2.42 11.0% 2.73 3 9.9%

S323 75.11652 190.015 150 0.72 0.8 11.1% 1.98 2.23 12.6% 3.06 3.4 11.1% 3.35 3.72 11.0% 4.23 4.64 9.7% 5.13 5.57 8.6%

S182_2 12.82616 189.95 150 0.06 0.06 0.0% 0.18 0.2 11.1% 0.28 0.32 14.3% 0.35 0.4 14.3% 0.48 0.54 12.5% 0.63 0.7 11.1%

S410 51.61742 189.77 150 0.08 0.09 12.5% 0.66 0.77 16.7% 1.21 1.4 15.7% 2.04 2.31 13.2% 2.8 3.1 10.7% 3.67 3.98 8.4%



S284_2 15.82648 189.761 150 0.46 0.52 13.0% 0.73 0.8 9.6% 0.91 0.99 8.8% 1.14 1.22 7.0% 1.31 1.39 6.1% 1.48 1.55 4.7%

S610 60.28427 188.464 150 0.42 0.5 19.0% 1.22 1.41 15.6% 0.6 0.71 18.3% 1.54 1.77 14.9% 2.29 2.58 12.7% 3.04 3.37 10.9%

S227 32.269 187.66 150 0.95 1.06 11.6% 1.62 1.75 8.0% 1.97 2.11 7.1% 2.41 2.56 6.2% 2.49 2.67 7.2% 2.83 3.01 6.4%

S26 73.91786 187.564 150 0.01 0.02 100.0% 0.85 1.01 18.8% 1.68 1.95 16.1% 2.86 3.24 13.3% 3.89 4.32 11.1% 5.01 5.46 9.0%

SRO1180 13.1611 187.272 150 0.38 0.43 13.2% 0.64 0.69 7.8% 0.67 0.73 9.0% 0.85 0.92 8.2% 0.99 1.06 7.1% 1.12 1.2 7.1%

S502_2 38.33412 187.179 150 1.15 1.29 12.2% 1.94 2.1 8.2% 2.35 2.52 7.2% 2.57 2.77 7.8% 2.98 3.19 7.0% 3.38 3.59 6.2%

S621 81.44193 186.285 150 0.66 0.76 15.2% 1.96 2.23 13.8% 3.34 3.7 10.8% 3.07 3.46 12.7% 3.97 4.42 11.3% 4.9 5.4 10.2%

S368 38.2411 186.215 150 0.37 0.44 18.9% 0.67 0.78 16.4% 1.05 1.21 15.2% 1.61 1.81 12.4% 2.06 2.28 10.7% 2.5 2.75 10.0%

SRO1050 16.63521 186.141 150 0.5 0.56 12.0% 0.84 0.91 8.3% 1.03 1.1 6.8% 1.25 1.33 6.4% 1.3 1.39 6.9% 1.48 1.56 5.4%

S370 43.38535 186.066 150 0.39 0.45 15.4% 1.12 1.27 13.4% 1.18 1.34 13.6% 1.8 2.01 11.7% 2.3 2.54 10.4% 2.81 3.07 9.3%

S411 36.53121 185.858 150 1.19 1.32 10.9% 1.96 2.09 6.6% 2.37 2.5 5.5% 2.6 2.76 6.2% 2.99 3.16 5.7% 3.38 3.54 4.7%

S199 32.2624 185.349 150 1.05 1.15 9.5% 1.62 1.73 6.8% 1.99 2.11 6.0% 2.46 2.58 4.9% 2.8 2.92 4.3% 3.14 3.26 3.8%

SBR1060 24.01006 185.106 150 0.19 0.23 21.1% 0.22 0.26 18.2% 0.49 0.56 14.3% 0.86 0.96 11.6% 1.18 1.31 11.0% 1.55 1.68 8.4%

S27 31.75233 185.021 150 0.1 0.11 10.0% 0.58 0.65 12.1% 0.91 1.01 11.0% 0.77 0.86 11.7% 1.18 1.3 10.2% 1.59 1.73 8.8%

S218 26.52891 184.459 150 0.24 0.28 16.7% 0.3 0.35 16.7% 0.58 0.67 15.5% 0.99 1.11 12.1% 1.36 1.5 10.3% 1.77 1.91 7.9%

S419 74.50268 184.039 150 0.74 0.87 17.6% 1.89 2.16 14.3% 2.83 3.16 11.7% 4.05 4.42 9.1% 4.95 5.33 7.7% 5.83 6.22 6.7%

SBE4040 23.24545 182.829 150 0 0.01 0.0% 0.2 0.23 15.0% 0.39 0.45 15.4% 0.69 0.79 14.5% 0.97 1.09 12.4% 1.29 1.43 10.9%

S535 70.19756 182.412 150 0.42 0.48 14.3% 1.44 1.63 13.2% 2.4 2.67 11.3% 2.56 2.86 11.7% 3.33 3.69 10.8% 4.14 4.53 9.4%

S394 49.56641 182.15 150 0.46 0.52 13.0% 0.56 0.64 14.3% 1.06 1.2 13.2% 1.77 1.97 11.3% 2.4 2.63 9.6% 3.1 3.36 8.4%

SBR3010 23.90747 182.119 150 0.19 0.23 21.1% 0.5 0.58 16.0% 0.76 0.86 13.2% 1.11 1.23 10.8% 1.37 1.51 10.2% 1.63 1.78 9.2%

S81_1 28.71452 181.975 150 0.1 0.1 0.0% 0.46 0.51 10.9% 0.79 0.87 10.1% 1.26 1.38 9.5% 1.67 1.8 7.8% 2.12 2.25 6.1%

SRO1030 18.86919 181.751 150 0.6 0.65 8.3% 0.99 1.05 6.1% 1.2 1.26 5.0% 1.46 1.53 4.8% 1.52 1.6 5.3% 1.72 1.8 4.7%

S210 18.73292 181.658 150 0.68 0.74 8.8% 1.08 1.13 4.6% 1.29 1.34 3.9% 1.43 1.49 4.2% 1.63 1.69 3.7% 1.83 1.88 2.7%

S325 17.0058 181.583 150 0.1 0.12 20.0% 0.38 0.43 13.2% 0.64 0.71 10.9% 0.68 0.75 10.3% 0.88 0.96 9.1% 1.09 1.18 8.3%

S299 60.74043 181.304 150 0.39 0.43 10.3% 1.3 1.46 12.3% 2.11 2.33 10.4% 2.33 2.57 10.3% 3.01 3.29 9.3% 3.72 4.03 8.3%

S501 88.7706 178.316 150 0.61 0.7 14.8% 2.06 2.31 12.1% 2.15 2.41 12.1% 3.39 3.75 10.6% 4.4 4.81 9.3% 5.45 5.89 8.1%

S457 37.57077 177.857 150 1.2 1.3 8.3% 1.97 2.09 6.1% 2.39 2.51 5.0% 2.91 3.03 4.1% 3.03 3.17 4.6% 3.42 3.57 4.4%

SBE1120 22.49019 177.482 150 0.67 0.73 9.0% 0.9 0.98 8.9% 1.15 1.24 7.8% 1.47 1.56 6.1% 1.7 1.8 5.9% 1.94 2.04 5.2%

S88_1 27.69869 177.082 150 0 0 0.0% 0.24 0.27 12.5% 0.48 0.55 14.6% 0.85 0.95 11.8% 1.2 1.31 9.2% 1.59 1.72 8.2%

SBE3060 14.22422 176.374 150 0.09 0.1 11.1% 0.27 0.3 11.1% 0.42 0.46 9.5% 0.63 0.69 9.5% 0.79 0.86 8.9% 0.96 1.03 7.3%

S244 81.98292 175.237 150 0.37 0.37 0.0% 0.57 0.59 3.5% 1.23 1.31 6.5% 2.26 2.42 7.1% 3.08 3.28 6.5% 3.92 4.15 5.9%

S467 36.92052 174.624 150 0.12 0.12 0.0% 0.7 0.77 10.0% 1.2 1.3 8.3% 1.99 2.12 6.5% 2.68 2.8 4.5% 2.13 2.28 7.0%

S417 42.31411 174.61 150 0.75 0.83 10.7% 0.93 1.03 10.8% 1.43 1.56 9.1% 2.1 2.26 7.6% 2.6 2.77 6.5% 3.1 3.28 5.8%

S35 39.54573 172.671 150 0.01 0.01 0.0% 0.02 0.02 0.0% 0.21 0.24 14.3% 0.6 0.67 11.7% 0.94 1.03 9.6% 1.3 1.41 8.5%

SBE3090 14.56819 171.941 150 0.26 0.29 11.5% 0.52 0.56 7.7% 0.71 0.75 5.6% 0.93 0.98 5.4% 1.1 1.15 4.5% 1.27 1.32 3.9%

S443 29.07843 171.737 150 0.24 0.26 8.3% 0.21 0.24 14.3% 0.53 0.58 9.4% 0.97 1.05 8.2% 1.33 1.43 7.5% 1.76 1.86 5.7%

S638_4 33.88233 171.684 150 1.3 1.36 4.6% 1.72 1.8 4.7% 2.12 2.2 3.8% 2.62 2.7 3.1% 2.98 3.06 2.7% 3.33 3.41 2.4%

S224 60.92768 170.91 150 0.63 0.7 11.1% 1.58 1.71 8.2% 2.33 2.5 7.3% 3.31 3.51 6.0% 4.03 4.24 5.2% 4.74 4.96 4.6%

S788 18.13222 170.302 150 0.03 0.03 0.0% 0.3 0.33 10.0% 0.49 0.53 8.2% 0.4 0.44 10.0% 0.64 0.68 6.3% 0.88 0.93 5.7%

S182_1 25.33561 169.954 150 0.02 0.02 0.0% 0.05 0.05 0.0% 0.18 0.19 5.6% 0.42 0.45 7.1% 0.62 0.67 8.1% 0.84 0.9 7.1%

S311 28.67945 169.909 150 0.17 0.18 5.9% 0.6 0.65 8.3% 1 1.07 7.0% 1.07 1.15 7.5% 1.39 1.48 6.5% 1.73 1.83 5.8%

S346 54.52983 169.716 150 0.27 0.3 11.1% 1.04 1.14 9.6% 1.78 1.91 7.3% 1.89 2.04 7.9% 2.49 2.66 6.8% 3.11 3.31 6.4%

S471_1 23.71595 169.365 150 0.86 0.9 4.7% 1.36 1.4 2.9% 1.62 1.66 2.5% 1.95 1.99 2.1% 2.05 2.1 2.4% 2.3 2.35 2.2%

S525_2 48.25871 169.245 150 0.37 0.4 8.1% 1.33 1.43 7.5% 2.13 2.25 5.6% 2.28 2.41 5.7% 2.89 3.03 4.8% 3.5 3.64 4.0%

S393 65.59271 169.213 150 0.57 0.62 8.8% 0.63 0.7 11.1% 1.33 1.44 8.3% 2.29 2.46 7.4% 3.14 3.34 6.4% 4.07 4.29 5.4%

S439_2 35.83566 169.207 150 0.05 0.05 0.0% 0.58 0.63 8.6% 0.19 0.21 10.5% 0.65 0.7 7.7% 1.04 1.12 7.7% 1.46 1.56 6.8%

S198 34.14295 168.902 150 0.97 1.02 5.2% 1.66 1.73 4.2% 2.11 2.17 2.8% 2.65 2.71 2.3% 3.05 3.11 2.0% 3.44 3.5 1.7%

S407 29.08982 168.19 150 0.05 0.06 20.0% 0.34 0.37 8.8% 0.58 0.63 8.6% 0.75 0.8 6.7% 1.05 1.13 7.6% 1.41 1.49 5.7%

S258 82.04055 167.951 150 0.52 0.57 9.6% 1.76 1.9 8.0% 2.91 3.09 6.2% 3.12 3.32 6.4% 4.04 4.27 5.7% 5 5.26 5.2%



S15_1 20.35825 167.935 150 0.01 0.01 0.0% 0.05 0.05 0.0% 0.2 0.22 10.0% 0.45 0.48 6.7% 0.65 0.69 6.2% 0.85 0.9 5.9%

SBE3020 15.13306 167.737 150 0.11 0.12 9.1% 0.13 0.14 7.7% 0.27 0.29 7.4% 0.47 0.5 6.4% 0.65 0.7 7.7% 0.86 0.91 5.8%

S347 32.01143 167.574 150 0.17 0.18 5.9% 0.66 0.72 9.1% 1.12 1.19 6.2% 1.19 1.27 6.7% 1.56 1.65 5.8% 1.94 2.04 5.2%

S348 26.98953 167.47 150 0.76 0.81 6.6% 1.22 1.28 4.9% 1.53 1.59 3.9% 1.92 1.99 3.6% 2.2 2.27 3.2% 2.48 2.56 3.2%

SBE3150 20.7412 167.179 150 0.18 0.2 11.1% 0.5 0.53 6.0% 0.76 0.8 5.3% 1.1 1.15 4.5% 1.35 1.41 4.4% 1.6 1.66 3.7%

S354 31.40111 166.483 150 0.3 0.32 6.7% 0.57 0.62 8.8% 0.91 0.97 6.6% 1.4 1.47 5.0% 1.78 1.86 4.5% 2.16 2.25 4.2%

SBE3140 7.55734 165.877 150 0.2 0.21 5.0% 0.32 0.34 6.3% 0.41 0.42 2.4% 0.51 0.53 3.9% 0.59 0.61 3.4% 0.67 0.69 3.0%

S408 37.51085 164.937 150 0.38 0.41 7.9% 0.47 0.5 6.4% 0.92 0.98 6.5% 1.54 1.62 5.2% 2.08 2.17 4.3% 2.67 2.75 3.0%

S33 32.73209 164.537 150 0.42 0.45 7.1% 0.99 1.04 5.1% 1.43 1.49 4.2% 1.99 2.06 3.5% 2.4 2.46 2.5% 2.79 2.85 2.2%

S36 25.55968 163.942 150 0.2 0.21 5.0% 0.69 0.72 4.3% 1.1 1.14 3.6% 1.18 1.23 4.2% 1.49 1.55 4.0% 1.81 1.87 3.3%

S803 22.1975 163.626 150 0.29 0.3 3.4% 0.17 0.17 0.0% 0.41 0.42 2.4% 0.77 0.8 3.9% 1.05 1.09 3.8% 1.33 1.37 3.0%

S372 39.30311 163.493 150 1.02 1.08 5.9% 1.75 1.82 4.0% 2.26 2.33 3.1% 2.55 2.63 3.1% 2.97 3.06 3.0% 3.39 3.48 2.7%

S403 28.62873 161.523 150 0.25 0.27 8.0% 0.29 0.31 6.9% 0.6 0.64 6.7% 1.03 1.08 4.9% 1.41 1.47 4.3% 1.83 1.89 3.3%

S19 48.6294 161.203 150 0.11 0.11 0.0% 0.14 0.14 0.0% 0.16 0.16 0.0% 0.18 0.18 0.0% 0.2 0.2 0.0% 0.25 0.25 0.0%

SRO1060 17.89107 160.258 150 0.55 0.57 3.6% 0.92 0.94 2.2% 1.12 1.14 1.8% 1.36 1.39 2.2% 1.41 1.44 2.1% 1.6 1.63 1.9%

S306_2 37.8634 159.97 150 0.27 0.29 7.4% 1.01 1.05 4.0% 1.63 1.68 3.1% 1.74 1.8 3.4% 2.22 2.27 2.3% 2.69 2.75 2.2%

S500 21.64731 159.831 150 0.11 0.11 0.0% 0.44 0.45 2.3% 0.74 0.77 4.1% 0.79 0.82 3.8% 1.03 1.07 3.9% 1.28 1.32 3.1%

S9_2 13.19191 159.342 150 0.11 0.11 0.0% 0.37 0.38 2.7% 0.57 0.58 1.8% 0.85 0.86 1.2% 0.8 0.82 2.5% 0.97 0.98 1.0%

S392 44.9236 159.124 150 0.25 0.26 4.0% 0.37 0.39 5.4% 0.77 0.81 5.2% 1.35 1.41 4.4% 1.9 1.97 3.7% 2.54 2.61 2.8%

S490 52.00318 158.383 150 0.2 0.2 0.0% 0.31 0.31 0.0% 0.72 0.74 2.8% 1.39 1.43 2.9% 1.92 1.97 2.6% 2.46 2.51 2.0%

SBE1150 8.87138 156.758 150 0.01 0.01 0.0% 0.13 0.13 0.0% 0.23 0.24 4.3% 0.38 0.39 2.6% 0.52 0.52 0.0% 0.48 0.49 2.1%

S11 34.40365 156.552 150 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0.19 0.2 5.3% 0.48 0.49 2.1%

S49 32.37222 156.188 150 0.45 0.46 2.2% 1.05 1.07 1.9% 1.49 1.51 1.3% 2.03 2.06 1.5% 2.42 2.45 1.2% 2.8 2.83 1.1%

S304_2 66.95167 155.992 150 0.22 0.22 0.0% 1.3 1.33 2.3% 2.19 2.23 1.8% 3.52 3.57 1.4% 3.29 3.36 2.1% 4.1 4.17 1.7%

S298_2 31.54348 155.964 150 0.02 0.02 0.0% 0.48 0.49 2.1% 0.9 0.92 2.2% 1.46 1.49 2.1% 1.93 1.96 1.6% 2.41 2.44 1.2%

S484 41.23153 155.793 150 0.75 0.76 1.3% 1.58 1.61 1.9% 2.16 2.19 1.4% 2.85 2.88 1.1% 3.34 3.37 0.9% 3.82 3.85 0.8%

S477 48.92425 155.235 150 1.36 1.39 2.2% 2.34 2.38 1.7% 2.87 2.9 1.0% 3.53 3.57 1.1% 3.64 3.68 1.1% 4.15 4.2 1.2%

S414 28.10845 154.296 150 0.18 0.19 5.6% 0.27 0.28 3.7% 0.56 0.57 1.8% 0.96 0.98 2.1% 1.33 1.35 1.5% 1.74 1.76 1.1%

S436_1 29.34717 153.983 150 0.07 0.07 0.0% 0.39 0.4 2.6% 0.66 0.67 1.5% 0.56 0.57 1.8% 0.92 0.93 1.1% 1.28 1.3 1.6%

S483 29.74848 153.947 150 0.94 0.95 1.1% 1.56 1.58 1.3% 1.89 1.9 0.5% 2.3 2.32 0.9% 2.39 2.41 0.8% 2.71 2.73 0.7%

S521 58.45949 152.672 150 0.16 0.16 0.0% 1.12 1.13 0.9% 1.91 1.93 1.0% 3 3.01 0.3% 3.87 3.89 0.5% 4.77 4.79 0.4%

S769 21.52292 152.647 150 0.16 0.16 0.0% 0.58 0.58 0.0% 0.93 0.93 0.0% 0.99 1 1.0% 1.26 1.27 0.8% 1.53 1.54 0.7%

S360 18.46913 151.989 150 0.21 0.22 4.8% 0.33 0.34 3.0% 0.52 0.52 0.0% 0.78 0.79 1.3% 0.99 1 1.0% 1.2 1.21 0.8%

S71 39.72571 151.908 150 0.39 0.4 2.6% 0.19 0.19 0.0% 0.55 0.56 1.8% 1.14 1.15 0.9% 1.61 1.62 0.6% 2.09 2.1 0.5%

S38 28.02116 151.387 150 0.34 0.34 0.0% 0.94 0.94 0.0% 1.39 1.4 0.7% 1.53 1.54 0.7% 1.89 1.89 0.0% 2.23 2.24 0.4%

SBR1110 13.91288 151.304 150 0 0 0.0% 0.05 0.05 0.0% 0.16 0.16 0.0% 0.33 0.33 0.0% 0.46 0.47 2.2% 0.6 0.61 1.7%

SBE1090 14.9224 151.265 150 0.43 0.43 0.0% 0.73 0.74 1.4% 0.9 0.9 0.0% 0.98 0.98 0.0% 1.13 1.14 0.9% 1.29 1.29 0.0%

S421 36.17176 151.022 150 0.91 0.92 1.1% 1.65 1.66 0.6% 2.13 2.14 0.5% 2.72 2.72 0.0% 3.15 3.15 0.0% 3.58 3.58 0.0%

S308_1 33.0981 150.623 150 0.29 0.29 0.0% 1.02 1.02 0.0% 1.58 1.58 0.0% 1.7 1.7 0.0% 2.12 2.12 0.0% 2.54 2.54 0.0%

S473 25.96735 150.492 150 0.89 0.89 0.0% 1.43 1.43 0.0% 1.77 1.77 0.0% 2.13 2.13 0.0% 2.22 2.22 0.0% 2.49 2.5 0.4%

Av. Increase/Decrease -33.6% 25.4% 25.2% 23.2% 21.3% 19.8% 17.5%



 

 

  

3215 North Service Road 
Burlington, Ontario  L7N 3G2 
Tel +1 905 335 2353 
Fax +1 905 335-1414 
amecfw.com 

Amec Foster Wheeler Environment & Infrastructure 
Registered office: 2020 Winston Park Drive, Suite 700, Oakville, Ontario L6H 6X7  
Registered in Canada No. 773289-9; GST: 899879050 RT0008; DUNS: 25-362-6642 
 

P:\Work\TP112084\Corr\Memo\16-11-18 TRCA-DHipple+DChekol.docx

Memo 

To:  Dan Hipple and Dilnesaw Chekol, TRCA 

From: Ron Scheckenberger, Amec Foster Wheeler 

Date: November 18, 2016 

File: TP112084 

cc: Aaron Farrell and Vahid Taleban, Amec Foster Wheeler 

Re: Peer Review for 2016 Rouge River Watershed Hydrology Update 

 
Many thanks for providing the Rouge River Hydrology Update (2016) Peer Review prepared by 
WSP, MMM Group and RB Water Inc..  Our Team has conducted an initial review of the 
documentation and its associated findings, and wish to commend the authors for a thorough and 
comprehensive effort, particularly in light of the lack of formal documentation.  While we would 
have preferred to have had one-on-one direct consultation with the authors and TRCA, in advance 
of formal documentation, we recognize the urgency and none the less continue to support the 
process, and look forward to a successful outcome.   
 
In light of the extreme urgency to move this process forward to be able to support the concurrent 
impact assessment process for the North Markham Future Urban Area Subwatershed Study 
(Phase 2 Impact Assessment), it is important that all parties continue to work together in the short-
term to resolve the matters cited in the Peer Review.  In order to provide some initial responses 
to the key matters raised by the Peer Reviewer, we provide the following brief synopsis which we 
suggest form part of the basis for the context of a future face-to-face meeting with TRCA, the Peer 
Reviewers and Amec Foster Wheeler staff. 
 

1. Soil Categorization  

The Peer Reviewer suggests that the Ontario County Surficial Soils Map from the Ontario Soil 
Survey be used as the basis to re-evaluate the Green Ampt infiltration parameters.  It is noteworthy 
that Amec Foster Wheeler did conduct an evaluation of this dataset under numerous conditions 
and did not realize improved model performance.  Further, the data developed for the Ontario 
County Surficial Soils Maps (from the mid-50’s) has been greatly enhanced by the recent surficial 
geology of Southern Ontario dataset, which was furnished and approved by TRCA for use in this 
study.  As such, we respectfully suggest that there would be limited benefit or rationale to proceed 
along this course. 
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2. Antecedent Moisture Condition  

The Peer Reviewer suggests that antecedent moisture conditions were not taken into account for 
the respective calibration events which thereby may have influenced the calibration results and 
model performance.  It is recognized that the documentation is not formal, nor robust, for the 
deliverables to-date, hence it is likely that the Peer Reviewer would not have understood that 
Amec Foster Wheeler in fact used a 25 mm storm “hot start” followed by the two (2) week 
antecedent period, prior to the calibration event, for each of the simulations, hence appropriately 
considering antecedent conditions.  As such, we respectively suggest that this practice has been 
appropriately applied in the work to-date to generate the actual antecedent conditions at the onset 
of the event.  It is also noteworthy that additional analyses completed by Amec Foster Wheeler 
indicated that extending the antecedent period of record beyond two (2) weeks also did not 
improve upon the calibration results. 
 

3. Back Calculating Initial Moisture Deficits  

It is understood that the Peer Reviewer is suggesting that in order to improve volume 
correspondence between observed and simulated events, antecedent conditions could be forced 
to replicate runoff volume for the respective calibration events by establishing the appropriate 
initial moisture deficits.  While this approach is clearly feasible, it may, in our opinion, result in 
initial moisture deficit conditions beyond reasonableness and / or result in a wide variation in 
conditions, which may not be supportable based upon observed data.  While similar approaches 
have been taken in other circumstances and for other soil infiltration methodologies (i.e. SCS 
method), this may or may not be appropriate in this instance; further dialogue would be required 
with TRCA. 
 

4. Discretization 

It is understood that the Peer Reviewer is not supporting or advocating further discretization to 
reduce the catchment size and eliminate modelling bias and outliers.  We agree with this 
perspective. 
 

5. Imperviousness 

The Peer Reviewer has correctly indicated that there are a number of catchments with zero or 
near zero imperviousness.  The basis for the calculations of the imperviousness is premised on 
an approach advocated by TRCA whereby land use designations, per available land use mapping 
and standard impervious relationships were used to establish catchment imperviousness using 
GIS techniques.  Therefore in areas with large agricultural and open space designations, the zero 
or near zero condition is prevalent.  It is recognized that due to roadways, farm properties, 
compacted soil zones and out buildings, that this may indeed be an under estimate.  One potential 
application, which has been successfully conducted by Amec Foster Wheeler in other modellling 
exercises, would be to use photo imagery and GIS techniques to generate a more accurate and 
“real world” estimate of the impervious fraction.  We can discuss this further at our upcoming 
meeting.   
 
Further to the foregoing, for the benefit of the Peer Reviewers, it is noteworthy that Amec Foster 
Wheeler did conduct a supplemental review of areas exhibiting low runoff for the Regional Storm 
and recommended adjustments to hydraulic conductivity and suction head to generate peak flows 
within more conventional ranges, for the purpose of Regulatory Floodline Mapping.  Based upon 
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subsequent correspondence from TRCA (ref. email correspondence Hipple-Farrell, July 
13, 2016), it is understood that the Authority is in general agreement with this approach, however 
this can be discussed further at the coming meeting. 
 

6. Overland Flow Lengths 

We agree with the Peer Reviewer that runoff volume is not sensitive to overland flow length.  
Notwithstanding we are intrigued by the suggestion of the Peer Reviewer to “relax the constraint 
that the SWMM subcatchment would equal the area divided by overland flow lengths and treat 
the width as purely a calibration parameter”.  While it is understood that the current relationship is 
functional within PCSWMM (i.e. adjusting with automatically changes overland flow length and 
vice-versa), there are opportunities to force-fit alternate relationships which can be explored 
further, particularly for sensitive ranges.  We suggest that this deserves additional dialogue 
amongst all parties.  
 
As noted at the outset, the most immediate concern related to the current initiative is the 
establishment of approved modelling, which can be used in the ongoing Subwatershed Study for 
the City of Markham.  While not directly within the scope of the Peer Reviewer, the detailed 
hydrologic modelling for the Berczy Creek in the Future Urban Area (FUA) and the associated 
verification of observed flows is, in our opinion, representative of a good fit which would suggest 
a stable and usable model for that study.  Further, the peak flow comparison for the Berczy Creek 
Regulatory events is also, in our opinion, strongly correlated to previous hydrologic modelling (ref. 
Appendix A), hence furthering the supportability of the models generated for this area for their 
express purpose.  On the basis of the foregoing, it is suggested that there be additional discussion 
with TRCA and the Peer Reviewer on this matter as a complementary consideration to the current 
Rouge River Hydrology Update.   
 
We look forward to forward to meeting and discussing this matter further in the near future. 
 
/Attach 
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Figure 4.3.16:  Simulated Hydrographs for the Regional Storm Event at Station BE1 

 

 
Figure 4.3.17:  Simulated Hydrographs for the Regional Storm Event at Station BE2 
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Figure 4.3.18:  Simulated Hydrographs for the Regional Storm Event at Station BE4 
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Table 4.3.8:  Comparison of Simulated Peak Flows for Regional Storm Event 

(m3/s) 

Visual OTTHYMO 
Reference Node 

Description 
2001 Visual 
OTTHYMO 

2015 
PCSWMM 

Percent 
Difference 

(%) 

848 Berczy Main  178.93 168.02 -6.49 
872 Eckardt Main Outlet 40.51 79.18 48.83 

885 
Rouge Main at 
confluence of 

Robinson Main 
626.58 416.08 -50.59 

873 Rouge Main at 
confluence of Eckardt  643.00 445.97 -44.18 

883 Robinson Main at 16th 
Avenue 90.67 80.88 -12.10 

849 Berczy Main Outlet 173.10 170.10 -1.77 

870 

Rouge Main 
downstream of 

confluence with Bruce 
and Berczy 

628.02 432.59 -45.18 

838 
Berczy West Tributary 

upstream of 19th 
Avenue 

71.35 64.27 -11.03 

839 
Berczy East Tributary 

upstream of 19th 
Avenue 

36.91 41.47 10.99 

840 Berczy Main upstream 
of 19th Avenue 107.87 103.58 -4.14 

843 Berczy Main upstream 
of Elgin Mills Road 151.00 144.62 -4.41 

866 
Bruce Main 

downstream of Major 
Mackenzie Drive  

213.48 146.47 -45.76 

879 
Robinson East Branch 

upstream of Major 
Mackenzie Drive  

37.39 37.60 0.56 

304 

Robinson East 
Tributary upstream of 

Major Mackenzie Drive 
East 

11.79 8.69 -35.76 

 
The results in Figures 4.3.16 to 4.3.18 indicate that the calibrated PCSWMM hydrologic 
model generates hydrographs for the Regional Storm event which are comparable to 
those obtained using the current Visual OTTHYMO hydrologic model for the points of 
comparison.  The most notable differences occur at the headwater station (ref. gauge 
BE4), which are again considered attributable to the difference in contributing drainage 
area to this location. 
 



 

 

PLEASE NOTE: If there is any comment or amendment to be made to these meeting notes, they should be brought to the notice of  
Amec Foster Wheeler within five (5) business days of issue and confirmed in writing. 
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Meeting Action Summary 

Date: November 28, 2016 
File #: TP112084-75 
Meeting Date & Time: November 25, 2016 @ 12:30 p.m. 
Meeting at: TRCA Offices 
Subject: Peer Review for Rouge River Hydrology Update 2016 
Attendees: 
Dan Hipple, TRCA Albert Zhuge, MMM Group 
Dilnesaw Chekol, TRCA  Vahid Taleban, Amec Foster Wheeler 
Wilfred Ho, TRCA Aaron Farrell, Amec Foster Wheeler 
Rob Bishop, RB Water Ron Scheckenberger, Amec Foster Wheeler 

 
ACTION SUMMARY / DESCRIPTION ACTION BY: 

1. Soils Dataset  

i. Dan Hipple to review recommendation to proceed with 
contemporary surficial geology with Ryan Ness.   

TRCA 

ii. Amec Foster Wheeler to forward analyses which applied the 
Ontario Soils (York Survey from 1955) to TRCA for review. 

Amec Foster 

Wheeler 

2. AMC and Initial Moisture Deficit   

i. Amec Foster Wheeler to execute full year of antecedent moisture 
conditions for two (2) trial events and forward this information on 
to TRCA for review. 

Amec Foster 

Wheeler 

3. Imperviousness  

i. All present agreed with the approach to increase headwater 
catchment imperviousness from zero (0) or near zero to five (5%) 
percent.   

Amec Foster 

Wheeler 

ii. Further, as suggested by Amec Foster Wheeler, there would be a 
minor corresponding increase in hydraulic conductivity to offset the 
increase runoff volume in the overall system. 

Amec Foster 

Wheeler 



Continued… 
Meeting Date: November 25, 2016 
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ACTION SUMMARY / DESCRIPTION ACTION BY: 

4. Overland Flow Lengths  

i. It was agreed to apply this parameter as a strict calibration 
parameter and to vary it within the parametric limits identified by 
the Peer Reviewer of one (1) to five (5) and five (5) to one (1). 

Amec Foster 

Wheeler 

5. Comparison Table  

i. The peak flow comparison table of the 2 through 100 year event 
as prepared by Amec Foster Wheeler and TRCA would be 
recreated with the updated results. 

Amec Foster 

Wheeler / 

TRCA 

6. General  

i. It was agreed that the focus would be on the West Rouge in order 
to secure an endorsement from TRCA on the use of the base 
model for the North Markham Future Urban Area Subwatershed 
Study.   

 

Info. 

ii. Amec Foster Wheeler will review the scope and advise TRCA on 
timing and fees.  Notwithstanding, the overall objective is to have 
this completed as soon as possible and have some form of 
agreement in-place before Christmas, 2016. 

Amec Foster 

Wheeler 

Meeting Minutes prepared by: 
 
Amec Foster Wheeler Environment & Infrastructure 
A division of Amec Foster Wheeler Americas Limited 
 
 
 
Per: Ron Scheckenberger, M.Eng., P.Eng. 
 Principal Consultant 
 
RBS/cc 
 
c.c. All present 



3215 North Service Road
Burlington, Ontario  L7N 3G2
Tel +1 905 335 2353
Fax +1 905 335-1414
amecfw.com

Amec Foster Wheeler Environment & Infrastructure
Registered office: 2020 Winston Park Drive, Suite 700, Oakville, Ontario L6H 6X7
Registered in Canada No. 773289-9; GST: 899879050 RT0008; DUNS: 25-362-6642

P:\Work\TP112084\Corr\Memo\16-12-15 TRCA-DHipple+DChekol.docx

Memo

To: Dan Hipple and Dilnesaw Chekol, TRCA

From: Ron Scheckenberger/Aaron Farrell/ Vahid Taleban, Amec Foster Wheeler

Date: December 15, 2016

File: TP112084-26

Re: Summary of Follow-up Action to Peer Review for 2016 Rouge River Watershed
Hydrology Update, TRCA

Following the meeting with TRCA and the Peer Reviewer staff for the peer review of the Rouge
River Watershed Hydrology update on November 25th, 2016, Amec Foster Wheeler has
conducted additional assessments as agreed upon during the meeting (ref. Scheckenberger-
Hipple/Checkol, November 28, 2016, Meeting Minutes) in order to address the points raised by
the peer reviewer and TRCA staff regarding the calibration of the PCSWMM model developed for
the Rouge River Watershed. This Technical Memorandum has been prepared to document the
results of this supplemental assessment, as well as the findings from supplemental research
conducted regarding the application of the Green & Ampt infiltration equations for rural areas.  As
discussed at the November 25, 2016 meeting, this assessment has principally focused on the
West Rouge River system due to the short-term need to address the calibration of this system
explicitly for the North Markham FUA Subwatershed Study.

1. Application of Green & Ampt Methodology
Based upon comments provided by TRCA staff and the Authority’s Peer Reviewer, it is understood
that there have been reservations regarding the appropriateness of the Green & Ampt
methodology for the current application.  As such, additional information has been gathered by
Amec Foster Wheeler to support the application of the Green & Ampt method for the hydrologic
modelling within the Rouge River Watershed, specifically with respect to the method’s applicability
for non-urban subcatchments and subwatersheds.

The Green & Ampt method is noted to be used by several other hydrologic models.  In particular,
the Green & Ampt method is applied by HEC-HMS, WATFLOOD, and WEPP to name but a few.
It is particularly noteworthy that the SWAT hydrologic model, which was developed from
hydrologic modelling for rural areas, applies the Green & Ampt methodology to simulate runoff at
sub-daily timesteps (ref. Eitsch, S.L., J.G. Arnold, J.R. Kiniry, and J.R. Williams. 2005. Soil and
water assessment tool theoretical documentation, Version 2005. Grassland, Soil, and Water
Research Laboratory, Agriculture Research Service, Temple, TX.).  Furthermore, the Green &
Ampt methodology was identified as an acceptable approach in British Columbia and Alberta for
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hydrologic analysis of forests (ref. Beckers, J., B. Smerdon, and M. Wilson. 2009. Review of
hydrologic models for forest management and climate change applications in British Columbia
and Alberta. forrex Forum for Research and Extension in Natural Resources, Kamloops, BC forrex
Series 25).  Consequently, it is respectfully suggested that the applicability of the Green & Ampt
method for modelling rural conditions has been recognized in the development of various
hydrologic models in the past and presently, as such should be able to be confidently applied in
the Rouge River Watershed modelling going forward.

2. Soil Dataset
The Peer Reviewer has suggested that the Surficial Soils Map from the Ontario Soil Surveys be
used as the basis to re-evaluate the Green & Ampt infiltration parameters. The calibration of the
PCSWMM model for the Rouge River Watershed has to-date been conducted based upon the
Surficial Geology dataset as provided by TRCA at the onset of the study. It should be noted that
the Surficial Geology contains a layer which depicts the distribution and characteristics of surficial
deposits across southern Ontario and has been prepared by the Ontario Ministry of Northern
Development and Mines. Surficial soils have also been obtained from the detailed soil surveys for
Ontario as provided under the National Soils Database by the Canadian Soil Information Service
– Agriculture and Agri-Food Canada

In order to assess the effectiveness of revising the source for estimating Green & Ampt infiltration
parameters from Surficial Geology dataset to Surficial Soils, the PCSWMM model for the Rouge
River Watershed has been executed using the Green & Ampt infiltration parameters estimated
from each of the above mentioned mapping datasets, based on the original parameters as
recommended in literature (ref. Appendix A). The results of this comparison have been presented
in Table 1.

.
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Table 1: Comparison between the Estimated Runoff Volume and Peak Flow using the Surficial Geology dataset vs.
the Surficial Soils dataset

Gauge Event Runoff Volume (m3) Peak Flow (m3/s)
Observed SG* % Diff SS** % Diff Observed SG* % Diff SS** % Diff

02HC022

01-May-06 1505265 1403683 -6.7 1189427 -21.0 9.0 7.5 -16.4 7.2 -19.2
01-Jul-06 1721368 2499086 45.2 2186235 27.0 8.7 10.9 25.5 9.2 5.0
20-Jul-08 4448762 4838066 8.8 4141222 -6.9 24.7 16.6 -32.8 18.4 -25.3
09-Aug-08 1652767 1573199 -4.8 1331526 -19.4 11.2 9.0 -19.5 7.9 -29.4
02-Jun-10 1777910 2100263 18.1 1818187 2.3 14.8 15.8 6.5 15.3 3.2
24-Jun-10 2867778 2182267 -23.9 1785792 -37.7 25.6 16.0 -37.4 12.6 -50.6
23-Jul-10 3243557 3376769 4.1 2760107 -14.9 27.5 24.9 -9.4 21.0 -23.5

04-08-
Sept-12 7058608 5210371 -26.2 4531955 -35.8 45.1 33.6 -25.5 27.1 -40.0

01-Aug-13 2806652 2689195 -4.2 2103661 -25.0 25.4 22.2 -12.6 15.6 -38.7
05-Sep-14 2543640 2406698 -5.4 1908924 -25.0 20.4 16.7 -18.3 11.8 -42.2

Site G

01-May-06 192186 185381 -3.5 159854 -16.8 1.9 2.0 6.3 1.7 -7.8
01-Jul-06 304248 391476 28.7 350552 15.2 5.3 6.1 16.1 5.8 10.3
20-Jul-08 636564 697167 9.5 616287 -3.2 8.9 5.8 -34.3 5.6 -36.6
09-Aug-08 239992 238320 -0.7 203230 -15.3 2.8 3.5 23.4 3.0 5.0
01-Aug-13 603396 409782 -32.1 334269 -44.6 11.9 10.3 -13.3 8.4 -29.6
05-Sep-14 651218 417446 -35.9 340337 -47.7 9.5 5.9 -38.0 5.1 -46.8

*Surficial Geology
**Surficial Soils
Cells highlighted green are noted to fall within the acceptable range as per the WaPUG criteria (i.e. -10% to 20% for Volume and -15%
to 25% for Peak Flow); while cells highlighted yellow are noted to lie within 10% of the limits as per the WaPUG criteria, and are
considered acceptable for the purpose of model calibration and validation.
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The results presented in Table 1 indicate that based on the model calibration criteria
recommended by TRCA, (i.e. WaPUG), the PCSWMM model for  Rouge River Watershed
estimates runoff volumes and peak flows more accurately based on soil infiltration parameters
that have been estimated using the surficial geology dataset, compared those estimated using the
surficial soil dataset. As such, it is our opinion that the Surficial Geology dataset as originally
provided by TRCA is an appropriate basis for estimation of the Green & Ampt infiltration
parameters.

3. Antecedent Moisture Condition and Initial Moisture Deficit
At the November 25, 2016 meeting, the potential influence of the antecedent moisture condition
[for Green & Ampt this relates to the initial moisture deficit (IMD)] was cited as potentially
influencing the results due to inadequately accounting for seasonal variation in soil moisture (i.e.
Amec Foster Wheeler approach to-date has been to use a 25 mm “hot start” to remove instabilities
in the hydraulic routing elements followed by a one week recorded antecedent period to establish
antecedent moisture for subcatchment runoff).  It is noteworthy that, as provided in literature, and
contrary to the assumption which considers initial moisture deficit as a relative factor (varying
between 0 for a saturated soil to 1 for a dry soil), IMD is in fact a physical characteristic of soils
which depends on the soil porosity, as well as the available water content in soil, based on the
difference of the permanent wilting point and field capacity. The SWMM 5.0 User Guide provides
recommended values for initial moisture deficit which vary between 0.21 to 0.34 for different soil
texture groups. The SWMM 5 User Guide also states that values in this range correspond to “dry”
antecedent conditions and lower values should be used for “wet” conditions. The Initial Moisture
Deficit values which have been used as part of this study have all been established lower than the
provided range (ref. Appendix A).

Notwithstanding, in order to evaluate the impact of model performance for a longer period prior to
the calibration events, two (2) trial events have been selected and the PCSWMM model has been
executed for the full period of antecedent moisture conditions. The two selected events have been
the October 17th, 2006 and September 5th, 2014 storm events, to determine whether this revision
to the duration of antecedent conditions would improve upon the model runoff response for these
events. Rather than starting the calibration runs from one week prior to the event, the simulations
have begun from early/middle of the month of May for both events which is the beginning of
available data for all rainfall gauges used as part of the calibration. A comparison has been
conducted between the estimated peak flows and runoff volumes for the two selected events for
a scenario when the PCSWMM model has been executed from 7 days prior to each event,
compared to when the model has been executed from the early May of the corresponding calendar
year.  The results of this assessment are presented in Table 2.
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Table 2: Comparison between the Estimated Runoff Volume and Peak Flow for Model Simulation Starting from 7
Days Prior to the Calibration Event vs Simulation Starting from the Beginning of the Rain Season (i.e. Mid-
May)

Gauge Event
Runoff Volume (m3) Peak Flow (m3/s)

Observed 7 Day
Prior % Diff Full AMC

Simulation % Diff Observed 7 Day
Prior % Diff Full AMC

Simulation % Diff

02HC022

17-Oct-
06 2187110 1646829 -24.70 1465914 -32.97 17.17 9.4 -45.03 8.6 -49.74

05-Sep-
14 2543640 2406698 -5.4 2423723 -4.7 20.4 16.7 -18.3 16.7 -18.2

Site G

17-Oct-
06 465402 264589 -43.15 230584 -50.5 5.44 3.18 -41.53 3.0 -44.8

05-Sep-
14 651218 417446 -35.9 397257 -39.0 9.5 5.9 -38.0 6.4 -33.0

Cells highlighted green are noted to fall within the acceptable range as per the WaPUG criteria (i.e. -10% to 20% for Volume and -15%
to 25% for Peak Flow); while cells highlighted yellow are noted to lie within 10% of the limits as per the WaPUG criteria, and are
considered acceptable for the purpose of model calibration and validation.
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The results presented in Table 2 indicate that executing the PCSWMM model for a period longer
than the initial 7 days prior to each calibration storm event has not resulted in a significant
improvement of model simulations for estimated peak flows and runoff volumes. Neither runoff
volume nor peak flow exhibited any substantive improvement at both flow gauges for the October
2006 storm event. For the September 2014 event, the runoff volume improved marginally at gauge
02HC022 and the peak flow improved slightly at site G, however, the improvements have been
found to be insignificant. As such, consistent with the approach carried out to-date, the calibration
of the Rouge River Watershed PCSWMM model is proposed to be conducted by executing the
model for a 7 day warmup period followed by a one-week antecedent period in order to capture
the antecedent moisture conditions.

4. Imperviousness
As discussed, the Peer Reviewer correctly identified a number of catchments with zero or near
zero imperviousness.  The basis for the calculations of the imperviousness had been premised
on an approach advocated by TRCA whereby land use designations, per available land use
mapping and standard impervious relationships had been used to establish subcatchment
imperviousness using GIS techniques.  Therefore in areas with large agricultural and open space
designations, the zero or near zero condition had been prevalent.  Based on the discussions with
the peer reviewer and the TRCA staff during the November 25th, 2016 meeting, it was agreed to
increase the imperviousness associated with agricultural lands to 5% from the previous 0% levels.
On the basis of the foregoing, the percentage of imperviousness for all subcatchments has been
updated and the model has been executed to simulate the peak flow and runoff volumes for the
calibration events. A comparison has been conducted between estimated peak flow and runoff
volumes for the scenario where the percentage imperviousness for agricultural lands has been
considered to be zero (0) vs the scenario where the agricultural lands have been assigned a 5%
imperviousness. The results of this comparison are presented in Table 3.

Furthermore, in order to offset the corresponding increase in the runoff volume in the system due
to the increased percentage imperviousness in headwater subcatchments, a minor adjustment
has been applied to the hydraulic conductivity of the diamicton sandy soil class, which is the
dominant soil group contributing to the flow gauges within the West Rouge.  These revisions have
been presented in Appendix B.  The results of this assessment are presented in Table 4.
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Table 3: Comparison between the Estimated Runoff Volume and Peak Flow for 0 % and 5 % Imperviousness
Assumed for Agricultural Lands

Gauge Event
Runoff Volume (m3) Peak Flow (m3/s)

Observed 0% imp % Diff 5% imp % Diff Observed 0%
imp % Diff 5%

imp % Diff

02HC022

01-May-06 1505265 1403683 -6.7 1434339 -4.7 9.0 7.5 -16.4 8.2 -8.1
01-Jul-06 1721368 2499086 45.2 2880279 67.3 8.7 10.9 25.5 14.8 69.4
20-Jul-08 4448762 4838066 8.8 5735866 28.9 24.7 16.6 -32.8 23.4 -5.3
09-Aug-08 1652767 1573199 -4.8 1691727 2.4 11.2 9.0 -19.5 10.3 -7.6
02-Jun-10 1777910 2100263 18.1 2488549 40.0 14.8 15.8 6.5 23.0 55.6
24-Jun-10 2867778 2182267 -23.9 2602165 -9.3 25.6 16.0 -37.4 23.2 -9.4
23-Jul-10 3243557 3376769 4.1 4047738 24.8 27.5 24.9 -9.4 35.8 30.3

04-08-
Sept-12 7058608 5210371 -26.2 6283455 -11.0 45.1 33.6 -25.5 50.0 10.9

01-Aug-13 2806652 2689195 -4.2 3136117 11.7 25.4 22.2 -12.6 30.5 20.1
05-Sep-14 2543640 2406698 -5.4 2721656 7.0 20.4 16.7 -18.3 19.2 -5.7

Site G

01-May-06 192186 185381 -3.5 190169 -1.0 1.9 2.0 6.3 2.1 10.5
01-Jul-06 304248 391476 28.7 435172 43.0 5.3 6.1 16.1 7.8 42.2
20-Jul-08 636564 697167 9.5 816077 28.2 8.9 5.8 -34.3 8.0 -10.2
09-Aug-08 239992 238320 -0.7 249407 3.9 2.8 3.5 23.4 3.8 35.1
01-Aug-13 603396 409782 -32.1 469125 -22.3 11.9 10.3 -13.3 13.6 14.6
05-Sep-14 651218 417446 -35.9 454925 -30.1 9.5 5.9 -38.0 7.0 -26.6

Cells highlighted green are noted to fall within the acceptable range as per the WaPUG criteria (i.e. -10% to 20% for Volume and -15%
to 25% for Peak Flow); while cells highlighted yellow are noted to lie within 10% of the limits as per the WaPUG criteria, and are
considered acceptable for the purpose of model calibration and validation.
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Table 4: Comparison between the Estimated Runoff Volume and Peak Flow for 5% Imperviousness Percentages
Assumed for Agricultural Lands with Increased Hydraulic Conductivity

Gauge Event

Runoff Volume (m3) Peak Flow (m3/s)

Observed 5% imp %
Diff

5% imp
Hydraulic

Conductivity
Adjusted

%
Diff Observed 5%

imp
%

Diff

5% imp
Hydraulic

Conductivity
Adjusted

%
Diff

02HC022

01-May-06 1505265 1434339 -4.7 1430989 -4.9 9.0 8.2 -8.1 8.2 -8.2
01-Jul-06 1721368 2880279 67.3 2741554 59.3 8.7 14.8 69.4 13.5 55.1
20-Jul-08 4448762 5735866 28.9 5402473 21.4 24.7 23.4 -5.3 21.5 -13.0
09-Aug-08 1652767 1691727 2.4 1610816 -2.5 11.2 10.3 -7.6 9.5 -15.0
02-Jun-10 1777910 2488549 40.0 2292779 29.0 14.8 23.0 55.6 20.7 39.8
24-Jun-10 2867778 2602165 -9.3 2398077 -16.4 25.6 23.2 -9.4 20.4 -20.0
23-Jul-10 3243557 4047738 24.8 3771779 16.3 27.5 35.8 30.3 31.1 13.3

04-08-
Sept-12 7058608 6283455 -11.0 5939073 -15.9 45.1 50.0 10.9 47.8 6.1

01-Aug-13 2806652 3136117 11.7 2835584 1.0 25.4 30.5 20.1 25.6 0.7
05-Sep-14 2543640 2721656 7.0 2455538 -3.5 20.4 19.2 -5.7 16.1 -21.2

Site G

01-May-06 192186 190169 -1.0 190156 -1.1 1.9 2.1 10.5 2.1 10.5
01-Jul-06 304248 435172 43.0 426235 40.1 5.3 7.8 42.2 7.5 42.2
20-Jul-08 636564 816077 28.2 784282 23.2 8.9 8.0 -10.2 7.6 -14.5
09-Aug-08 239992 249407 3.9 243524 1.5 2.8 3.8 35.1 3.6 25.6
01-Aug-13 603396 469125 -22.3 427605 -29.1 11.9 13.6 14.6 11.9 0.0
05-Sep-14 651218 454925 -30.1 420817 -35.4 9.5 7.0 -26.6 6.1 -35.9

Cells highlighted green are noted to fall within the acceptable range as per the WaPUG criteria (i.e. -10% to 20% for Volume and -15%
to 25% for Peak Flow); while cells highlighted yellow are noted to lie within 10% of the limits as per the WaPUG criteria, and are
considered acceptable for the purpose of model calibration and validation.
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The results presented in Tables 3 and 4 indicate that the combined influence of slightly increasing
the impervious percentage of agricultural lands while correspondingly increasing the saturated
hydraulic conductivity (in order to offset the increase in runoff volume), will result in more accurate
and representative estimates of peak flows and runoff volumes, as per the evaluation criteria
recommended by TRCA.

5. Overland Flow Lengths and Subcatchment Width
The Peer Review report for the Rouge River Watershed Hydrologic Study (ref. Zhuge/Bishop-
Chekol, November 13, 2016) had indicated that the estimated subcatchment width values may
need to be revised as the current default relationship used by the PCSWMM modelling software
to estimate the subcatchment width (based on the area and flow length) may result in overly high
vales for subcatchment width in some areas that may not be reasonable. As such, it was agreed
during the November 25th, 2016 meeting to consider this parameter as a strict calibration
parameter and vary it within limits identified by the Peer Reviewer which are one (1) to five (5)
and five (5) to one (1).

As such, The PCSWMM model corresponding to the 5% impervious coverage for rurally-based
subcatchments with increased hydraulic conductivity has been used to generate simulated runoff
responses for subcatchment widths corresponding to various ratios ranging from 3:1 to 5:1. The
results have been reviewed to determine the ratio which would yield the optimal correlation
between observed and simulated response.  Through this process, it has been determined that
the ratio of 3:1 would generally yield the optimal correlation between the simulated and observed
responses, and has therefore been advanced for further comparison.  The results of this
assessment are presented in Table 5, along with the results generated for the 5% impervious
coverage and reduced hydraulic conductivity with unadjusted subcatchment widths.
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Table 5: Estimated Runoff Volume and Peak Flows based on the Revised Subcatchment Width

Gauge Event

Runoff Volume (m3) Peak Flow (m3/s)

Observed

5% imp
Hydraulic

Conductivity
Adjusted

%
Diff

Revised
Width

%
Diff Observed

5% imp
Hydraulic

Conductivity
Adjusted

%
Diff

Revised
Width

%
Diff

02HC022

01-May-06 1505265 1430989 -4.9 1401305 -6.9 9.0 8.2 -8.2 7.5 -16.6
01-Jul-06 1721368 2741554 59.3 2438666 41.7 8.7 13.5 55.1 10.5 20.2
20-Jul-08 4448762 5402473 21.4 4654385 4.6 24.7 21.5 -13.0 15.6 -36.7
09-Aug-08 1652767 1610816 -2.5 1610816 -2.5 11.2 9.5 -15.0 9.5 -15.0
02-Jun-10 1777910 2292779 29.0 2005503 12.8 14.8 20.7 39.8 15.0 1.6
24-Jun-10 2867778 2398077 -16.4 2030857 -29.2 25.6 20.4 -20.0 14.4 -43.7
23-Jul-10 3243557 3771779 16.3 3154749 -2.7 27.5 31.1 13.3 22.3 -18.8

04-08-
Sept-12 7058608 5939073 -15.9 5002034 -29.1 45.1 47.8 6.1 31.6 -29.9

01-Aug-13 2806652 2835584 1.0 2498782 -11.0 25.4 25.6 0.7 19.6 -22.8
05-Sep-14 2543640 2455538 -3.5 2227120 -12.4 20.4 16.1 -21.2 15.1 -26.1

Site G

01-May-06 192186 190156 -1.1 185800 -3.3 1.9 2.1 10.5 2.1 8.6
01-Jul-06 304248 426235 40.1 389658 28.1 5.3 7.5 42.2 6.1 15.9
20-Jul-08 636564 784282 23.2 688459 8.2 8.9 7.6 -14.5 6.0 -32.8
09-Aug-08 239992 243524 1.5 243524 1.5 2.8 3.6 25.6 3.6 25.6
01-Aug-13 603396 427605 -29.1 385533 -36.1 11.9 11.9 0.0 9.6 -19.5
05-Sep-14 651218 420817 -35.4 394459 -39.4 9.5 6.1 -35.9 5.6 -41.4

Cells highlighted green are noted to fall within the acceptable range as per the WaPUG criteria (i.e. -10% to 20% for Volume and -15%
to 25% for Peak Flow); while cells highlighted yellow are noted to lie within 10% of the limits as per the WaPUG criteria, and are
considered acceptable for the purpose of model calibration and validation.
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The results presented in Table 5 indicate that revising the subcatchment width to correspond to
ratios of 3:1 has increased the number of events with runoff volumes within the acceptable range,
however this parametric modification from the original L/N relationships has reduced the number
of events with simulated peak flows within the acceptable range according to the WaPUG criteria.
As such, further calibration has been conducted to both refine the soil parameters and
subcatchment width ratio, to establish subcatchment width ratios within the range noted, while
improving upon the accuracy of the estimated peak flow and runoff volumes. Through a series of
iterative adjustments (25+/-) to the soil parameters, it has been determined that reducing the
hydraulic conductivity and the suction head of the soils to 70% of their originally calibrated values,
adjusting the initial moisture deficit to 80% of its originally calibrated values, and applying a ratio
of 5 to 1 for subcatchment width to flow length yielded the optimal correlation between the
observed and the simulated runoff response.  The results of this calibration assessment are
presented in Table 6. The Final calibrated soil parameters for the PCSWMM model for the West
Rouge are presented in Appendix C.
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Table 6: Calibrated Runoff Volume and Peak Flows For West Rouge

Gauge Event
Runoff Volume (m3) Peak Flow (m3/s)

Observed Revised
Width

%
Diff Calibrated %

Diff Observed Revised
Width

%
Diff Calibrated %

Diff

02HC022

01-May-06 1505265 1401305 -6.9 1425920 -5.3 9.0 7.5 -16.6 7.7 -13.9
01-Jul-06 1721368 2438666 41.7 2663055 54.7 8.7 10.5 20.2 12.9 47.6
20-Jul-08 4448762 4654385 4.6 5232883 17.6 24.7 15.6 -36.7 17.7 -28.4
09-Aug-08 1652767 1610816 -2.5 1596749 -3.4 11.2 9.5 -15.0 9.3 -16.3
02-Jun-10 1777910 2005503 12.8 2213017 24.5 14.8 15.0 1.6 17.3 17.0
24-Jun-10 2867778 2030857 -29.2 2311900 -19.4 25.6 14.4 -43.7 18.0 -29.5
23-Jul-10 3243557 3154749 -2.7 3890090 19.9 27.5 22.3 -18.8 31.7 15.3

04-08-Sept-
12 7058608 5002034 -29.1 5959083 -15.6 45.1 31.6 -29.9 49.2 9.2

01-Aug-13 2806652 2498782 -11.0 2832032 0.9 25.4 19.6 -22.8 24.5 -3.6
05-Sep-14 2543640 2227120 -12.4 2558922 0.6 20.4 15.1 -26.1 18.3 -10.5

Site G

01-May-06 192186 185800 -3.3 186496 -3.0 1.9 2.1 8.6 2.1 9.9
01-Jul-06 304248 389658 28.1 417795 37.3 5.3 6.1 15.9 7.1 35.1
20-Jul-08 636564 688459 8.2 768998 20.8 8.9 6.0 -32.8 6.9 -22.5
09-Aug-08 239992 243524 1.5 242532 1.1 2.8 3.6 25.6 3.7 30.4
01-Aug-13 603396 385533 -36.1 441053 -26.9 11.9 9.6 -19.5 11.9 0.5
05-Sep-14 651218 394459 -39.4 442734 -32.0 9.5 5.6 -41.4 6.7 -29.6

Cells highlighted green are noted to fall within the acceptable range as per the WaPUG criteria (i.e. -10% to 20% for Volume and -15%
to 25% for Peak Flow); while cells highlighted yellow are noted to lie within 10% of the limits as per the WaPUG criteria, and are
considered acceptable for the purpose of model calibration and validation.
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The results presented in Table 6 indicate that these final refinements will result in satisfactory
estimates of runoff volume and peak flow for the two flow gauges located in West Rouge.
Consistent with the approach presented in the Peer Review Report, the runoff coefficients for the
subcatchments during the September 4-8 Storm Events have been calculated and presented in
Table 7.

Table 7: Number of Subcatchments with Simualted Runoff Coefficients Within Specified
Ranges for the September 4- 8, 2012 Storm Event

Flow Gauge <
0.05

0.05-
0.1

0.1-
0.2

0.2-
0.3

0.3-
0.4

0.4-
0.5 > 0.5 Subcatchment

s
02HC022 - 17 72 95 60 70 78 392

SiteG - 18 27 23 25 37 29 159
Subcatchments - 35 99 118 85 107 107 551

The results presented in Table 7 indicate that the adjustments to subcatchment impervious
coverage, subcatchment width, and the soil parameterization noted above has yielded a
significant improvement to the simulated runoff coefficient for subcatchments located in the West
Rouge, with all subcatchment generating a runoff response for the calibration event. The results
further indicate that several subcatchments generate runoff coefficient values of greater than 0.1
with only 35 out of 551 subcatchments having runoff coefficients less than 0.1. These results are
considered consistent with observed runoff coefficients determined based upon the monitoring
conducted for headwater subcatchments and presented in the Phase 1 report of the North
Markham Future Urban Area Subwatershed Characterization and Integration Assessment. As
such, we trust that the foregoing revisions have resulted in satisfactory calibration of the
PCSWMM model developed for the West Rouge River, based on the calibration evaluation criteria
recommended by TRCA. We look forward to meeting with you to review these findings at your
earliest convenience.

RS/AF/VT//vt/cc

/attach
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Literature Green & Ampt Parameters

Soil Type
Conductivity Suction Head

Initial MD
mm/hr mm

Sand 120.4 49.02 0.024
Loamy Sand 29.97 60.96 0.047
Sandy Loam 10.92 109.98 0.085

Loam 3.3 88.9 0.116
Silt Loam 6.6 169.93 0.135

Sandy Clay Loam 1.52 219.96 0.136
Clay Loam 1.02 210.06 0.187

Silty Clay Loam 1.02 270 0.21
Sandy Clay 0.51 240.03 0.221
Silty Clay 0.51 290.07 0.251

Clay 0.25 320.04 0.265
Rouge Watershed Parameters

Soil Type
Conductivity Suction Head

Initial MD
mm/hr mm

diamicton clayey 1.02 270 0.021
diamicton sandy 1.52 219.96 0.136
diamicton silty 6.6 169.93 0.135

gravel 120.4 49.02 0.024
gravel sandy 120.4 49.02 0.024

organic deposits 6.6 169.93 0.135
sand 29.97 60.96 0.047

sand gravelly 29.97 60.96 0.047
sand silty 10.92 109.98 0.085
silt clayey 0.51 290.07 0.251
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Literature Green & Ampt Parameters

Soil Type
Conductivity Suction Head

Initial MD
mm/hr mm

Sand 120.4 49.02 0.024
Loamy Sand 29.97 60.96 0.047
Sandy Loam 10.92 109.98 0.085

Loam 3.3 88.9 0.116
Silt Loam 6.6 169.93 0.135

Sandy Clay Loam 1.52 219.96 0.136
Clay Loam 1.02 210.06 0.187

Silty Clay Loam 1.02 270 0.21
Sandy Clay 0.51 240.03 0.221
Silty Clay 0.51 290.07 0.251

Clay 0.25 320.04 0.265
Rouge Watershed Parameters

Soil Type
Conductivity Suction Head

Initial MD
mm/hr mm

diamicton clayey 1.02 270 0.021
diamicton sandy* 3.3 88.9 0.116

diamicton silty 6.6 169.93 0.135
gravel 120.4 49.02 0.024

gravel sandy 120.4 49.02 0.024
organic deposits 6.6 169.93 0.135

sand 29.97 60.96 0.047
sand gravelly 29.97 60.96 0.047

sand silty 10.92 109.98 0.085
silt clayey 0.51 290.07 0.251

- Parameters for Diamicton Sandy have been revised from Sandy Clay Loam to Loam
to offset the increase in percentage imperviousness in subcatchments
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Literature Green & Ampt Parameters

Soil Type
Conductivity Suction Head

Initial MD
mm/hr mm

Sand 120.4 49.02 0.024
Loamy Sand 29.97 60.96 0.047
Sandy Loam 10.92 109.98 0.085

Loam 3.3 88.9 0.116
Silt Loam 6.6 169.93 0.135

Sandy Clay Loam 1.52 219.96 0.136
Clay Loam 1.02 210.06 0.187

Silty Clay Loam 1.02 270 0.21
Sandy Clay 0.51 240.03 0.221
Silty Clay 0.51 290.07 0.251

Clay 0.25 320.04 0.265
Final Rouge Watershed Parameters

Soil Type
Conductivity Suction Head

Initial MD
mm/hr mm

diamicton clayey 0.714 189 0.0189
diamicton sandy 2.31 62.23 0.1044
diamicton silty 4.62 118.951 0.1215

gravel 84.28 34.314 0.0216
gravel sandy 84.28 34.314 0.0216

organic deposits 4.62 118.951 0.1215
sand 20.979 42.672 0.0423

sand gravelly 20.979 42.672 0.0423
sand silty 7.644 76.986 0.0765
silt clayey 0.357 203.049 0.2259
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Memo 

To:  Dan Hipple and Dilnesaw Chekol, TRCA 

From: Ron Scheckenberger/Aaron Farrell/ Vahid Taleban, Amec Foster Wheeler 

Date: January 13, 2017 

File: TP112084-26 

Re: Summary of Follow-up Action to Peer Review for 2016 Rouge River Watershed 

Hydrology Update, TRCA 

 
Following the phone conference on January 6th, 2017 and in response to comments provided by 
TRCA staff regarding the calibration of the Rouge River Watershed Hydrology Update (ref. email 
correspondence Chekol-Farrell/Scheckenberger, January 6th, 2017) Amec Foster Wheeler has 
conducted further assessments based on the proposed action plan (ref. email correspondence 
Scheckenberger-Chekol/Hipple, January 6th, 2017) to further improve the PCSWMM model 
performance specifically under more frequent Design Storm Events. This Technical Memorandum 
has been prepared to document the results of this additional assessment for review by TRCA staff. 

1. Improvement of Model Performance Under Frequent Design Storm Events 

Based on the discussions with the TRCA staff, it has been agreed that the simulated runoff 
volumes generate by the current PCSWMM model at the stream flow gauge 02HC022 are 
considered satisfactory based upon the criteria proposed by TRCA, however additional 
refinements are required to the further improve upon the simulated peak flow response. 
Specifically, TRCA staff has compared the results of the single-site frequency analysis using the 
observed flow data at the WSC gauge 02HC022 with the model responses at this location for the 
2 to 100 year design storm events, and the comparison has indicated that the model simulation 
responses for the design storm events are generally lower than the results of the frequency 
analysis at the gauge location, particularly for the more frequent design storms.  
 
In order to address this comment and further improve the simulated peak flows, while maintaining 
the simulated runoff volumes, the current calibrated PCSWMM model (December of 2016) has been 
used, and the Manning’s coefficients for the routing elements has been revised to 92.5% of the 
original values. The results of this assessment, along with a comparison of the simulated runoff 
volumes and peak flows with the results of the latest calibration exercise in December 2016, are 
presented in Table 1 for the calibration events at the flow gauges within the West Rouge. The 
revisions applied to the Manning’s coefficients for routing elements have also been applied to the 
model developed for the design storm events. The model simulation results under all storm events, 
along with the results of the frequency analysis at the WSC gauge 02HC022 are presented in Table 2. 
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Table 1:  Calibrated Runoff Volume and Peak Flows For West Rouge 

Gauge Event 
Runoff Volume (m3) Peak Flow (m3/s) 

Observed Dec-16 
% 

Diff 
Jan-17 

% 

Diff 
Observed Dec-16 % 

Diff
Jan-17 % 

Diff

02HC022 

01-May-06 1505265 1425920 -5.3 1431857 -4.9 9 7.7 -13.9 8.2 -8.8 
01-Jul-06 1721368 2663055 54.7 2666156 54.9 8.7 12.9 47.6 13.6 55.5 
20-Jul-08 4448762 5232883 17.6 5247771 18.0 24.7 17.7 -28.4 19.0 -23.0
09-Aug-08 1652767 1596749 -3.4 1595785 -3.4 11.2 9.3 -16.3 9.8 -12.4
02-Jun-10 1777910 2213017 24.5 2231382 25.5 14.8 17.3 17 17.8 20.2 
24-Jun-10 2867778 2311900 -19.4 2313754 -19.3 25.6 18 -29.5 18.9 -26.0
23-Jul-10 3243557 3890090 19.9 3892073 20.0 27.5 31.7 15.3 33.6 22.3 

04-08-Sept-12 7058608 5959083 -15.6 5963171 -15.5 45.1 49.2 9.2 51.6 14.5 
01-Aug-13 2806652 2832032 0.9 2822412 0.6 25.4 24.5 -3.6 25.8 1.7 
05-Sep-14 2543640 2558922 0.6 2551957 0.3 20.4 18.3 -10.5 18.5 -9.3 

Site G 

01-May-06 192186 186496 -3 186851 -2.8 1.9 2.1 9.9 2.1 12.8 
01-Jul-06 304248 417795 37.3 418088 37.4 5.3 7.1 35.1 7.4 40.4 
20-Jul-08 636564 768998 20.8 769787 20.9 8.9 6.9 -22.5 7.1 -19.7
09-Aug-08 239992 242532 1.1 242066 0.9 2.8 3.7 30.4 3.8 34.1 
01-Aug-13 603396 441053 -26.9 441030 -26.9 11.9 11.9 0.5 12.4 4.3 
05-Sep-14 651218 442734 -32 442654 -32.0 9.5 6.7 -29.6 7.0 -26.9

Cells highlighted green are noted to fall within the acceptable range as per the WaPUG criteria (i.e. -10% to +20% for Volume and  
-15% to +25% for Peak Flow); while cells highlighted yellow are noted to lie within 10% of the prescribed limits as per the WaPUG 
criteria, and are considered acceptable for the purpose of model calibration and validation. 
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Table 2:  Estimated Peak Flows at WSC Gauge 02HC022 (m3/s) 

Frequency 
Frequency Analysis 

Results 
(AMEC-2014) 

Design Storm Events 
(Amec Foster 
Wheeler-2016)  

Design Storm Events 
(Amec Foster 
Wheeler-2017) 

2 Year 38.2 18.7 20.0 
5 Year 58.1 35.6 38.0 

10 Year 70.5 48.6 51.9 
25 Year 81.8 69.8 74.5 
50 Year 95.5 89.9 96.0 

100 Year 105.1 113.3 120.8 
 
The results presented in Table 1 indicate that the revisions applied to the Manning’s coefficients 
for the routing elements within the calibrated PCSWMM model have improved upon the simulated 
peak flows for the observed storm events, compared to the calibration results generated in 
December 2016. For eight (8) of the ten (10) calibration events, the simulated peak flows are 
within the acceptable range (‘green’ and ‘yellow’) of the criteria provided by TRCA, and five (5) of 
the ten (10) events have peak flows underestimated compared to observed data.  
 
Further, the results presented in Table 2 indicate that the adjustments applied to the Manning’s 
coefficients for the channel routing elements result in an increase in the simulated peak flows 
during the 2 to 100 year design storm events compared to the results presented in December 
2016. However, the results presented in Table 2 indicate that, despite the very strong agreement 
between the observed and simulated runoff volumes and peak flows for the calibration events, as 
presented in Table 1, for the more frequent design storm events, specifically for storms up to the 
10 year event, the simulated peak flows are lower, compared to the results from the single station 
frequency analysis on the observed flows at WSC gauge 02HC022.  
 
To further determine the reason for the difference between the simulated design storm response 
and the single station frequency analysis flows, the historic dataset used to conduct the frequency 
analysis for the WSC gauge 02HC022 (ref Appendix A) has been reviewed to determine whether 
any seasonal conditions may be influencing the frequency analysis and skewing the comparison.  
Annual peak instantaneous flow data are available for 47 years over a period of 54 years between 
1961 until 2015. A further review of the data indicates that of the total 47 years with available 
annual peak instantaneous data, the peak flow for 28 years has occurred during the winter or 
spring months (as highlighted in green in Appendix A) when frozen ground conditions and snow 
melt would be expected to have contributed to higher than normal storm-only based peak flows. 
Clearly, the meteorological conditions during the events occurring in winter and early spring 
months are not the same as the meteorological conditions considered for the synthetic design 
storm events. As such, the differences between the results of the frequency analysis at WSC 
gauge 02HC022 and the results of the design storm events can be further rationalized by the 
differences in the governing meteorological conditions rather than the PCSWMM model 
parametrization. 
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2. Sensitivity Analysis for the Regional Storm Event 

TRCA staff has questioned whether the simulated peak flow for the Regional Storm event may be 
influenced by the manner in which antecedent moisture conditions have been established. To-date, 
the PCSWMM model for the Regional Storm Event has been executed for a period of 48 hours 
which includes 36 hours of pre-wetting, followed by the 12 hours of heavy rainfall for a total of 
285 mm. as agreed January 6, 2017, in order to determine whether the antecedent moisture 
conditions have an influence on event peak flow, a sensitivity analysis has been conducted by 
running 25 mm, 50 mm and 75 mm events for the week prior to the 36 hour wetting, followed by the 
12 hour Regional Storm Event. 
 
The updated PCSWMM model has been executed by including the 25 mm, 50, and 75 mm rainfall 
events for the week before the 36 hour wetting period in the rainfall time series. The AES 
distribution with a duration of 24 hours has been used to establish the rainfall distribution for the 
preceding storm events. For comparison purposes, the model has been executed using the full 
48 hour Regional Storm event time series with no areal reduction factors applied and the 
estimated peak flows for all junctions in the PCSWMM model have been compared with the results 
of the model execution using the 3 updated rainfall time series which include the 25 mm, 50 mm 
and 75 mm events for the week before the 36 hour wetting period. The results of this comparison 
assessment are presented in Appendix B.   
 
The results of the sensitivity analysis presented in the Appendix B indicate that for all 3 scenarios, 
of the total available 1067 junctions, estimated peak flows at only one (1) junction increase by 
more than 2% and for the remaining 1066 junctions, the estimated peak flows are within 1% of 
estimated peak flows using the 48 hour duration storm. As such, it is concluded that executing the 
model for the Regional Storm event with a 36 hour pre-wetting period, followed by the 12 hour 
Hurricane Hazel Storm event, as per the approach applied to-date, adequately accounts for the 
antecedent moisture conditions. 

3. Other Peer Review Comments 

As requested by TRCA staff, Amec Foster Wheeler will provide documentation in the final report 
regarding the observed non-linearity between the Visual OTTHYMO model responses, developed as 
part of the modelling assessment conducted in 2001 versus the discrete PCSWMM model responses.  
 
Additionally, further justification will be provided in the final report under the model development 
section regarding the subcatchment-routing channel connection rational and subcatchment 
parameterization including the depression storage values assigned for pervious sections of the 
subcatchments.  
 
We trust that the foregoing revisions have resulted in satisfactory calibration of the PCSWMM 
model developed for the West Rouge River, based on the calibration evaluation criteria 
recommended by TRCA. We look forward to TRCA’s support in order to confidently proceed to 
the next stage in this study and concurrently allow the North Markham FUA Phase 2 Second 
Iteration to proceed. 
 

RS/AF/VT//vt/cc 
 

/attach   
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WSC Gauge 02HC022 Annual Peak Instantaneous Flow Data 



 ID PARAM Year TIMEZONE HH:MM MM--DD MAX
02HC022 1 1961
02HC022 1 1962 EST 22:00 03--19 9.46
02HC022 1 1963 EST 4:30 04--26 15.6
02HC022 1 1964 EST 5:00 01--26 10.7
02HC022 1 1965 EST 20:30 02--10 45.9
02HC022 1 1966 EST 13:30 03--01 20.4
02HC022 1 1967 EST 8:00 12--22 32.6
02HC022 1 1968 EST 12:20 02--02 53.2
02HC022 1 1969 EST 21:59 04--18 36.8
02HC022 1 1970 EST 1:19 04--04 18.2
02HC022 1 1971 EST 11:47 04--02 40.2
02HC022 1 1972 EST 22:53 04--11 48.4
02HC022 1 1973 EST 0:50 03--12 40.2
02HC022 1 1974 EST 12:37 03--05 45.3
02HC022 1 1975 EST 19:53 02--24 60.9
02HC022 1 1976
02HC022 1 1977 EST 14:01 03--13 46.4
02HC022 1 1978 EST 22:15 04--01 45.6
02HC022 1 1979 EST 15:09 12--25 46.1
02HC022 1 1980 EST 19:03 03--21 72.1
02HC022 1 1981 EST 0:30 02--21 45.1
02HC022 1 1982 EST 1:46 04--01 44.5
02HC022 1 1983 EST 20:05 03--19 20.4
02HC022 1 1984 EST 10:35 02--14 74.8
02HC022 1 1985 EST 19:33 02--24 72.8
02HC022 1 1986 EST 1:49 08--16 99.7
02HC022 1 1987 EST 2:25 03--08 32.2
02HC022 1 1988 EST 6:40 04--04 12.7
02HC022 1 1989 EST 17:53 08--04 23.6
02HC022 1 1990 EST 9:58 03--12 65.3
02HC022 1 1991 EST 7:41 03--07 50.5
02HC022 1 1992 EST 7:05 04--17 25.9
02HC022 1 1994
02HC022 1 1995 EST 3:09 11--12 48.9
02HC022 1 1996 EST 16:44 01--19 56.2
02HC022 1 1997 EST 10:00 02--22 53.9
02HC022 1 1998 EST 2:16 02--19 20.3
02HC022 1 1999 EST 22:30 11--02 19.7
02HC022 1 2000 EST 6:45 05--13 104
02HC022 1 2001 EST 5:00 02--10 19.9
02HC022 1 2002 EST 14:35 07--22 23.6
02HC022 1 2003 EST
02HC022 1 2004 EST 4:00 03--06 44.6
02HC022 1 2005 EST 4:00 08--20 41.6
02HC022 1 2006 EST 4:53 12--02 39.1
02HC022 1 2007 EST 6:40 03--14 22
02HC022 1 2008 EST
02HC022 1 2009 EST 3:25 04--04 58.1
02HC022 1 2010 EST 14:30 03--14 38.1
02HC022 1 2011 EST
02HC022 1 2012 EST
02HC022 1 2013 EST 4:00 01--14 32
02HC022 1 2014 EST 18:00 08--01 28.1
02HC022 1 2015 EST 12:40 06--28 38



 

 

Appendix B 
 

Sensitivity Analysis for the Regional Storm Event 



Peak Flow (m3/s)
Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

167 149.5 149.7 0.1 149.8 0.2 149.9 0.2

71 23.6 23.6 0.0 23.6 0.0 23.6 0.0

84 52.6 52.6 0.0 52.6 0.0 52.6 0.0

BE1 127.9 128.0 0.1 128.0 0.1 128.0 0.1

BE2 93.9 93.9 0.0 93.9 0.1 93.9 0.1

BE4 16.9 16.9 0.0 16.9 0.0 16.9 0.0

BR1 27.4 27.4 0.0 27.4 0.0 27.4 0.0

BR2 150.0 150.1 0.0 150.1 0.1 150.1 0.1

BR3 41.9 41.9 0.1 41.9 0.1 41.9 0.1

BR4 10.0 10.0 0.0 10.0 0.0 10.0 0.0

CJ7201.15 149.5 149.7 0.1 149.7 0.2 149.8 0.2

CJ7201.16 149.5 149.7 0.1 149.8 0.2 149.8 0.2

CJ7201.19 149.5 149.7 0.1 149.8 0.2 149.8 0.2

CJ7201.2 149.5 149.7 0.1 149.8 0.2 149.9 0.2

CJ7201.22 149.5 149.7 0.1 149.8 0.2 149.9 0.2

CJ7201.226 149.5 149.7 0.1 149.8 0.2 149.9 0.2

CJ7202.000 45.9 45.9 0.1 46.0 0.2 46.0 0.2

CJ7202.002 46.0 46.0 0.2 46.1 0.2 46.1 0.2

CJ7205.24 19.5 19.6 0.2 19.6 0.3 19.6 0.3

CJ7205.25 19.5 19.6 0.2 19.6 0.3 19.6 0.3

CJ7205.252 19.5 19.6 0.2 19.6 0.3 19.6 0.3

CJ7205.254 19.5 19.6 0.2 19.6 0.3 19.6 0.3

CJ7205.29 15.9 15.9 0.2 15.9 0.2 15.9 0.3

CJ7205.3 15.9 15.9 0.2 16.0 0.2 16.0 0.3

CJ7220.03 127.0 127.1 0.1 127.2 0.1 127.2 0.1

CJ7220.04 127.1 127.2 0.1 127.2 0.1 127.2 0.1

CJ7220.1 127.1 127.2 0.1 127.2 0.1 127.3 0.1

CJ7220.11 127.1 127.2 0.1 127.2 0.1 127.3 0.1

CJ8212.03 154.6 154.6 0.0 154.7 0.1 154.7 0.1

CJ8212.04 154.6 154.7 0.0 154.7 0.1 154.7 0.1

CJ8212.42 151.3 151.3 0.0 151.4 0.1 151.4 0.1

CJ8212.43 151.3 151.4 0.0 151.4 0.1 151.4 0.1

CJ8230.16 134.0 134.1 0.0 134.1 0.0 134.1 0.0

CJ8230.24 131.9 131.9 0.0 131.9 0.0 131.9 0.0

CJ8230.25 132.0 132.0 0.0 132.1 0.0 132.1 0.0

CJ8230.28 132.3 132.3 0.0 132.3 0.0 132.3 0.0

CJ8230.29 134.8 134.8 0.0 134.8 0.0 134.8 0.0

J1 11.7 11.7 0.0 11.7 0.0 11.7 0.0

J10 22.6 22.6 0.0 22.6 0.0 22.6 0.0

J100 31.7 31.7 0.0 31.7 0.0 31.7 0.0

J100.0774 8.2 8.2 0.0 8.2 0.0 8.2 0.0

J100.8818 39.1 39.3 0.4 39.4 0.7 39.5 1.0

J1003.625 56.2 56.2 0.0 56.2 0.0 56.2 0.0

J10033.53 657.7 659.2 0.2 659.8 0.3 660.3 0.4

J10033.55 277.4 277.4 0.0 277.4 0.0 277.4 0.0

J10049.08 315.6 311.1 ‐1.4 311.0 ‐1.5 311.0 ‐1.5

J10066.45 18.9 18.9 0.0 18.9 0.0 18.9 0.0

J1009.352 45.5 45.5 0.0 45.5 0.0 45.5 0.0

J101 425.2 425.5 0.1 425.6 0.1 425.6 0.1

  Full 48hr 

Regional Storm
Node

with a 25 mm Storm in 

prior week

with a 50 mm Storm in 

prior week

with a 75 mm Storm in 

prior week



Peak Flow (m3/s)
Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

  Full 48hr 

Regional Storm
Node

with a 25 mm Storm in 

prior week

with a 50 mm Storm in 

prior week

with a 75 mm Storm in 

prior week

J101.8575 29.1 29.1 0.0 29.1 0.0 29.1 0.0

J1010.373 588.0 588.4 0.1 588.7 0.1 588.8 0.1

J1011.599 6.8 6.8 0.0 6.8 0.0 6.8 0.0

J10135.32 174.0 174.1 0.0 174.1 0.0 174.1 0.0

J102 427.2 427.4 0.1 427.5 0.1 427.6 0.1

J1022.09 17.0 17.0 0.2 17.0 0.2 17.0 0.2

J10245.6 319.1 318.9 ‐0.1 318.8 ‐0.1 318.8 ‐0.1

J1037.817 26.8 26.8 0.0 26.8 0.0 26.8 0.0

J104 7.8 7.8 0.4 7.8 0.6 7.8 0.6

J105.9794 57.7 57.7 0.0 57.7 0.0 57.7 0.0

J10517.17 323.3 323.1 0.0 323.1 ‐0.1 323.0 ‐0.1

J1053.834 21.6 21.6 0.0 21.6 0.0 21.6 0.0

J106.5236 16.3 16.3 ‐0.1 16.3 ‐0.1 16.3 ‐0.2

J10660.01 430.2 430.5 0.1 430.6 0.1 430.7 0.1

J1067.445 15.9 15.9 0.0 15.9 0.0 15.9 0.0

J1069.724 72.4 72.4 0.0 72.4 0.0 72.4 0.0

J107.6241 57.8 57.9 0.1 57.9 0.1 57.9 0.1

J10710.81 169.9 169.9 0.0 169.9 0.0 169.9 0.0

J10751.68 657.9 659.3 0.2 660.0 0.3 660.5 0.4

J1076.135 1097.1 1099.6 0.2 1100.8 0.3 1101.6 0.4

J1079.61 11.4 11.4 0.0 11.4 0.0 11.4 0.0

J108 155.3 155.4 0.0 155.4 0.1 155.4 0.1

J108.1561 24.9 24.9 0.1 24.9 0.1 24.9 0.1

J1083.883 4.7 4.7 0.0 4.7 0.0 4.7 0.0

J109 31.6 31.6 0.0 31.6 0.0 31.6 0.0

J1099.967 17.7 17.8 0.1 17.8 0.1 17.8 0.1

J11 13.9 13.9 0.0 13.9 0.0 13.9 0.0

J110 155.6 155.7 0.1 155.7 0.1 155.7 0.1

J110.797 17.0 17.0 0.0 17.0 0.0 17.0 0.0

J11026.54 337.8 338.4 0.2 336.8 ‐0.3 338.3 0.2

J1104.306 33.3 33.3 0.0 33.3 0.0 33.3 0.0

J1104.942 131.9 131.9 0.0 131.9 0.0 131.9 0.0

J11065.02 169.9 169.9 0.0 169.9 0.0 169.9 0.0

J111 425.4 425.6 0.0 425.7 0.1 425.7 0.1

J1111.388 24.1 24.1 0.0 24.1 0.0 24.2 0.1

J1113.112 0.0 0.0 #DIV/0! 0.0 #DIV/0! 0.0 #DIV/0!

J11167.85 164.0 164.1 0.0 164.1 0.0 164.1 0.0

J11175.03 430.3 430.6 0.1 430.7 0.1 430.8 0.1

J112 154.0 154.2 0.1 154.3 0.2 154.4 0.3

J112.23 45.0 45.0 0.0 45.0 0.0 45.0 0.0

J1128.31 12.3 12.3 0.0 12.3 0.1 12.3 0.1

J11281.85 136.3 136.3 0.0 136.3 0.0 136.3 0.0

J113 10.3 10.3 0.0 10.3 0.0 10.3 0.0

J11362.36 430.3 430.6 0.1 430.7 0.1 430.7 0.1

J1138.859 17.8 17.8 0.0 17.8 0.0 17.8 0.0

J114.1312 0.0 0.0 #DIV/0! 0.0 #DIV/0! 0.0 #DIV/0!

J11430.19 164.1 164.1 0.0 164.1 0.0 164.1 0.0

J1144.89 19.2 19.2 0.0 19.2 0.0 19.2 0.0

J11444.06 339.5 339.7 0.1 344.4 1.4 341.9 0.7



Peak Flow (m3/s)
Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

  Full 48hr 

Regional Storm
Node

with a 25 mm Storm in 

prior week

with a 50 mm Storm in 

prior week

with a 75 mm Storm in 

prior week

J115 73.1 73.1 0.0 73.1 0.0 73.1 0.0

J1152.087 43.3 43.3 0.0 43.3 0.0 43.3 0.0

J11537.52 658.1 659.5 0.2 660.2 0.3 660.7 0.4

J1154.093 0.0 0.0 #DIV/0! 0.0 #DIV/0! 0.0 #DIV/0!

J11574.59 155.3 155.4 0.0 155.4 0.0 155.4 0.0

J1158.707 22.5 22.5 0.0 22.5 0.0 22.5 0.0

J116 426.3 426.5 0.0 426.6 0.1 426.6 0.1

J116.1422 9.7 9.7 0.0 9.7 0.0 9.7 0.0

J1163.847 22.4 22.4 0.0 22.4 0.0 22.4 0.0

J11644.25 125.8 125.8 0.0 125.9 0.0 125.8 0.0

J11663.83 430.3 430.6 0.1 430.7 0.1 430.8 0.1

J117 9.3 9.3 0.0 9.3 0.0 9.3 0.0

J117.3223 631.5 632.6 0.2 633.1 0.3 633.5 0.3

J117.7364 7.9 7.9 0.0 7.9 0.1 7.9 0.1

J1171.848 25.7 25.8 0.5 25.8 0.7 25.9 1.1

J1172.424 94.0 94.0 0.0 94.0 0.0 94.0 0.0

J11760.15 96.8 96.9 0.0 96.9 0.0 96.9 0.1

J118 153.8 153.8 0.0 153.9 0.0 153.9 0.0

J1180.818 7.7 7.7 0.0 7.7 0.0 7.7 0.0

J119 283.0 283.1 0.0 283.1 0.0 283.1 0.0

J11951.45 152.2 152.3 0.0 152.3 0.0 152.3 0.0

J1197.306 23.9 23.9 0.0 23.9 0.0 23.9 0.0

J1199.653 61.3 61.3 0.0 61.3 0.0 61.3 0.0

J12 22.9 22.9 0.0 22.9 0.0 22.9 0.0

J120 29.7 29.8 0.1 29.8 0.1 29.8 0.2

J1200.62 451.7 452.0 0.1 452.1 0.1 452.2 0.1

J12035.81 430.3 430.6 0.1 430.7 0.1 430.7 0.1

J1207.134 42.9 42.9 0.0 42.9 0.0 42.9 0.0

J12080.01 131.4 131.3 0.0 131.4 0.0 131.4 0.0

J121 15.7 15.7 0.0 15.7 0.0 15.7 0.0

J12128.27 430.3 430.6 0.1 430.7 0.1 430.8 0.1

J122 426.1 426.4 0.1 426.5 0.1 426.6 0.1

J122_2 59.3 59.3 0.0 59.3 0.0 59.3 0.0

J12216.92 51.8 51.8 0.0 51.8 0.1 51.9 0.1

J12245.8 658.2 659.6 0.2 660.3 0.3 660.8 0.4

J1226.641 4.7 4.7 0.0 4.7 0.0 4.7 0.0

J12295.92 108.1 108.1 0.0 108.1 0.0 108.1 0.0

J124 31.6 31.6 0.0 31.6 0.0 31.6 0.0

J12401.51 138.8 138.8 0.0 138.8 0.0 138.8 0.0

J1241.357 14.1 14.1 0.0 14.1 0.0 14.1 0.0

J12466.25 430.1 430.3 0.1 430.4 0.1 430.5 0.1

J1249.856 8.4 8.4 0.0 8.4 0.0 8.4 0.0

J125 424.6 424.8 0.0 424.9 0.1 424.9 0.1

J126 39.4 39.4 0.1 39.4 0.1 39.4 0.1

J127 26.0 26.0 0.0 26.0 0.0 26.0 0.0

J12718.41 658.1 659.5 0.2 660.2 0.3 660.7 0.4

J1276.593 6.7 6.7 0.0 6.7 0.0 6.7 0.0

J12763.44 429.8 430.1 0.1 430.2 0.1 430.3 0.1

J12792.23 657.7 659.1 0.2 659.8 0.3 660.2 0.4



Peak Flow (m3/s)
Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

  Full 48hr 

Regional Storm
Node

with a 25 mm Storm in 

prior week

with a 50 mm Storm in 

prior week

with a 75 mm Storm in 

prior week

J1289.977 2.7 2.7 0.0 2.7 0.0 2.7 0.0

J129 38.8 38.9 0.3 38.8 0.1 38.8 0.0

J12911.83 50.8 50.9 0.0 50.9 0.1 50.9 0.1

J12978.41 106.8 106.9 0.0 106.9 0.1 106.9 0.1

J1298.255 29.6 29.6 0.0 29.6 0.0 29.6 0.0

J13 29.0 29.0 0.0 29.0 0.0 29.0 0.0

J130 20.1 20.1 0.0 20.1 0.0 20.1 0.1

J1300.86 27.8 27.8 0.0 27.8 0.0 27.8 0.0

J13011.35 425.8 426.1 0.1 426.2 0.1 426.3 0.1

J131 40.8 40.8 0.0 40.8 0.0 40.8 0.0

J131.9914 5.2 5.2 0.0 5.2 0.0 5.2 0.0

J13140.81 426.0 426.3 0.1 426.4 0.1 426.4 0.1

J13166.37 135.3 135.3 0.0 135.4 0.0 135.4 0.0

J132 53.6 53.6 0.0 53.6 0.0 53.6 0.0

J1322.322 8.8 8.9 0.5 8.9 0.8 8.9 0.9

J1336.424 27.8 27.9 0.4 28.0 0.7 28.1 1.0

J134 106.5 106.6 0.1 106.6 0.1 106.6 0.1

J134.7723 35.5 35.5 0.0 35.5 0.0 35.5 0.0

J1343.847 71.6 71.6 0.0 71.6 0.0 71.6 0.0

J13443.66 51.0 51.1 0.0 51.1 0.1 51.1 0.1

J135 414.3 414.5 0.1 414.7 0.1 414.7 0.1

J1353.169 18.8 18.8 0.0 18.8 0.0 18.8 0.0

J13586.77 657.3 658.7 0.2 659.3 0.3 659.8 0.4

J136 56.5 56.5 0.0 56.5 0.0 56.5 0.0

J13622.04 107.6 107.7 0.0 107.7 0.1 107.7 0.1

J137 9.3 9.3 0.0 9.3 0.0 9.3 0.0

J1379.244 32.3 32.3 0.0 32.3 0.0 32.3 0.0

J138 429.8 430.1 0.1 430.2 0.1 430.3 0.1

J1380.651 83.4 83.5 0.1 83.6 0.2 83.8 0.4

J1387.892 7.1 7.1 0.0 7.1 0.0 7.1 0.0

J1389.503 22.5 22.5 0.0 22.5 0.0 22.5 0.0

J139 44.7 44.7 0.0 44.7 0.0 44.7 0.0

J13974.86 48.8 48.8 0.0 48.8 0.1 48.8 0.1

J14 47.1 47.1 0.0 47.1 0.0 47.1 0.0

J140 23.7 23.7 0.0 23.7 0.0 23.7 0.0

J1400.456 21.6 21.6 0.0 21.6 0.0 21.6 0.0

J14042.93 135.8 135.8 0.0 135.8 0.0 135.8 0.0

J14156.56 129.3 129.3 0.0 129.3 0.0 129.3 0.0

J14183.08 426.0 426.3 0.1 426.4 0.1 426.5 0.1

J142 29.3 29.3 0.0 29.3 0.0 29.3 0.0

J1427.292 37.8 37.8 0.0 37.8 0.0 37.8 0.0

J14275 95.5 95.5 0.0 95.5 0.0 95.5 0.0

J143.5166 11.3 11.3 0.0 11.3 0.0 11.3 0.0

J144 108.3 108.3 0.0 108.3 0.0 108.3 0.0

J14434.35 657.4 658.8 0.2 659.5 0.3 659.9 0.4

J145 418.9 419.1 0.0 419.2 0.1 419.2 0.1

J1451.748 93.1 93.1 0.0 93.1 0.0 93.1 0.0

J14579.64 96.1 96.1 0.0 96.2 0.1 96.2 0.1

J146 423.0 423.2 0.0 423.3 0.1 423.3 0.1



Peak Flow (m3/s)
Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

  Full 48hr 

Regional Storm
Node

with a 25 mm Storm in 

prior week

with a 50 mm Storm in 

prior week

with a 75 mm Storm in 

prior week

J147 62.1 62.1 0.0 62.1 0.0 62.1 0.0

J14701.41 46.7 46.7 0.1 46.7 0.1 46.8 0.1

J1475.324 23.7 23.7 0.0 23.7 0.0 23.7 0.0

J1476.697 6.5 6.5 0.0 6.5 0.0 6.5 0.0

J14797.84 93.4 93.4 0.0 93.4 0.0 93.4 0.0

J148 419.6 419.8 0.0 419.9 0.1 419.9 0.1

J148.3467 9.0 9.0 0.0 9.0 0.0 9.0 0.0

J1486.611 0.0 0.0 #DIV/0! 0.0 #DIV/0! 0.0 #DIV/0!

J1488.546 58.9 58.9 0.0 58.9 0.0 58.9 0.0

J149 408.8 409.0 0.1 409.1 0.1 409.1 0.1

J15 150.4 150.4 0.0 150.5 0.1 150.5 0.1

J150 13.7 13.7 0.0 13.7 0.0 13.7 0.0

J15070.23 86.2 86.2 0.0 86.2 0.0 86.2 0.0

J151 26.3 26.3 0.1 26.3 0.1 26.3 0.1

J1513.907 22.7 22.7 0.0 22.7 0.0 22.7 0.0

J1515.793 39.7 39.7 0.0 39.7 0.0 39.7 0.0

J1516.122 0.0 0.0 #DIV/0! 0.0 #DIV/0! 0.0 #DIV/0!

J15175.75 657.3 658.7 0.2 659.4 0.3 659.8 0.4

J15191.03 426.0 426.3 0.1 426.4 0.1 426.5 0.1

J152 0.0 0.0 #DIV/0! 0.0 #DIV/0! 0.0 #DIV/0!

J1520.455 3.0 3.0 0.0 3.0 0.0 3.0 0.0

J153 90.4 90.4 0.0 90.4 0.0 90.4 0.0

J15468.27 53.7 53.7 0.0 53.7 0.0 53.7 0.0

J1547.353 21.6 21.6 0.0 21.6 0.0 21.6 0.0

J156.6575 104.7 104.7 0.0 104.7 0.0 104.7 0.0

J156.7592 50.9 50.9 0.0 50.9 0.0 50.9 0.0

J1561.104 299.4 299.6 0.1 299.8 0.1 299.8 0.2

J1561.571 17.9 17.9 0.0 17.9 0.0 17.9 0.0

J157 70.4 70.4 0.0 70.4 0.0 70.4 0.0

J15723.81 31.2 31.2 0.0 31.2 0.0 31.2 0.0

J15784.54 38.2 38.2 0.0 38.2 0.0 38.2 0.0

J1584.503 686.0 687.8 0.3 688.6 0.4 689.2 0.5

J15865.83 82.7 82.7 0.0 82.7 0.0 82.7 0.0

J159 15.5 15.5 0.0 15.5 0.0 15.5 0.0

J1595.977 35.3 35.3 0.0 35.3 0.0 35.3 0.0

J16 447.6 447.9 0.1 448.0 0.1 448.1 0.1

J160 277.4 277.4 0.0 277.4 0.0 277.4 0.0

J161 19.2 19.2 0.0 19.2 0.0 19.2 0.0

J16144.31 426.1 426.4 0.1 426.5 0.1 426.6 0.1

J16152.53 657.2 658.5 0.2 659.2 0.3 659.6 0.4

J162 164.1 164.2 0.0 164.2 0.0 164.2 0.0

J1620.24 42.2 42.3 0.1 42.3 0.2 42.3 0.2

J16215.01 23.6 23.6 0.0 23.6 0.0 23.6 0.0

J163 30.6 30.6 0.0 30.6 0.0 30.6 0.0

J16382.2 14.4 14.4 0.0 14.4 0.0 14.4 0.0

J164 32.7 32.8 0.1 32.8 0.2 32.8 0.2

J1641.254 153.2 153.4 0.1 153.5 0.2 153.5 0.3

J1642.133 157.9 157.9 0.0 157.9 0.0 157.8 0.0

J1642.175 23.9 23.9 0.0 23.9 0.0 23.9 0.0



Peak Flow (m3/s)
Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

  Full 48hr 

Regional Storm
Node

with a 25 mm Storm in 

prior week

with a 50 mm Storm in 

prior week

with a 75 mm Storm in 

prior week

J1643.736 27.5 27.5 0.0 27.5 0.0 27.5 0.0

J16450.39 71.5 71.5 0.0 71.5 0.0 71.5 0.0

J16463.76 82.9 82.9 0.0 82.9 0.0 82.9 0.0

J165 31.9 31.9 0.0 31.9 0.0 31.9 0.0

J165.3016 4.2 4.2 0.0 4.2 0.0 4.2 0.0

J1655.108 5.5 5.5 0.0 5.5 0.0 5.6 0.0

J166 70.4 70.4 0.0 70.4 0.0 70.4 0.0

J1663.689 30.5 30.6 0.6 30.7 0.7 30.8 1.1

J16635.24 72.4 72.4 0.0 72.4 0.0 72.4 0.0

J167.4563 29.5 29.5 0.0 29.5 0.0 29.5 0.0

J16735.41 38.1 38.1 0.0 38.1 0.0 38.1 0.0

J168 631.4 632.5 0.2 633.0 0.3 633.4 0.3

J169 101.7 101.7 0.0 101.7 0.0 101.7 0.0

J169.6326 14.3 14.3 0.0 14.3 0.0 14.3 0.0

J16988.67 70.3 70.3 0.0 70.3 0.0 70.3 0.0

J17 170.1 170.1 0.0 170.1 0.0 170.0 0.0

J17.48381 25.1 25.1 0.0 25.1 0.1 25.1 0.1

J170 36.0 36.0 0.0 36.0 0.0 36.0 0.0

J170.1953 29.5 29.5 0.0 29.5 0.0 29.5 0.0

J17012.55 656.7 658.0 0.2 658.6 0.3 659.1 0.4

J1704.285 8.6 8.6 0.0 8.6 0.0 8.6 0.0

J17053 34.6 34.6 0.0 34.6 0.0 34.6 0.0

J1708.063 9.3 9.3 0.0 9.3 0.0 9.3 0.0

J171 299.4 299.7 0.1 299.8 0.1 299.9 0.2

J17170.71 61.5 61.5 0.0 61.5 0.0 61.5 0.0

J17177.76 6.9 6.9 0.0 6.9 0.0 6.9 0.0

J172 38.4 38.4 0.0 38.4 0.0 38.4 0.0

J1720.598 154.3 154.4 0.0 154.5 0.1 154.5 0.1

J1723.343 113.6 113.6 0.0 113.6 0.0 113.6 0.0

J17247.58 426.4 426.6 0.1 426.8 0.1 426.8 0.1

J1728.346 17.1 17.1 0.1 17.1 0.2 17.1 0.2

J1728.606 71.7 71.7 0.0 71.7 0.0 71.7 0.0

J173 169.9 169.9 0.0 170.0 0.0 170.0 0.0

J173.6733 9.2 9.2 0.0 9.2 0.0 9.2 0.0

J17311.37 51.2 51.2 0.0 51.2 0.0 51.2 0.0

J174 300.0 300.3 0.1 300.4 0.1 300.5 0.2

J1746.331 17.5 17.5 0.0 17.5 0.0 17.5 0.0

J175 40.5 40.5 0.0 40.5 0.0 40.5 0.0

J17537.04 656.7 658.0 0.2 658.6 0.3 659.1 0.4

J17542.71 56.8 56.8 0.0 56.8 0.0 56.8 0.0

J176 41.6 41.6 0.1 41.6 0.2 41.6 0.2

J1764.951 0.0 0.0 #DIV/0! 0.0 #DIV/0! 0.0 #DIV/0!

J1769.093 3.5 3.5 0.0 3.5 0.0 3.5 0.0

J177 30.1 30.1 0.0 30.1 0.0 30.1 0.0

J17730.16 47.6 47.6 0.0 47.6 0.0 47.6 0.0

J17731.1 30.6 30.6 0.0 30.6 0.0 30.6 0.0

J178 587.7 588.1 0.1 588.3 0.1 588.4 0.1

J179 62.8 62.9 0.0 62.9 0.0 62.9 0.0

J1791.891 9.0 9.1 0.5 9.1 0.7 9.1 0.9



Peak Flow (m3/s)
Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

  Full 48hr 

Regional Storm
Node

with a 25 mm Storm in 

prior week

with a 50 mm Storm in 

prior week

with a 75 mm Storm in 

prior week

J17954.64 45.0 45.0 0.0 45.0 0.0 45.0 0.0

J1796.99 304.2 304.4 0.1 304.5 0.1 304.6 0.1

J17972.73 426.3 426.5 0.1 426.7 0.1 426.7 0.1

J1798.748 1102.4 1105.0 0.2 1106.3 0.4 1107.1 0.4

J1799.907 18.8 18.8 0.0 18.8 0.0 18.8 0.0

J17992.23 7.1 7.1 0.0 7.1 0.0 7.1 0.0

J18 150.8 150.9 0.0 150.9 0.1 150.9 0.1

J180 21.6 21.6 0.0 21.6 0.0 21.6 0.0

J1800.27 37.3 37.3 0.1 37.3 0.2 37.3 0.2

J1802.935 32.5 32.5 0.0 32.5 0.0 32.5 0.0

J18033.33 656.0 657.3 0.2 657.9 0.3 658.4 0.4

J181 279.5 279.5 0.0 279.5 0.0 279.5 0.0

J1816.949 20.9 20.9 0.0 20.9 0.0 20.9 0.0

J18174.28 22.5 22.5 0.0 22.5 0.0 22.5 0.0

J183 303.3 303.5 0.1 303.6 0.1 303.7 0.1

J18357.37 45.1 45.1 0.0 45.1 0.0 45.1 0.0

J18495.31 26.0 26.0 0.0 26.0 0.0 26.0 0.0

J185 303.8 304.0 0.1 304.1 0.1 304.2 0.1

J18512.98 426.5 426.8 0.1 426.9 0.1 426.9 0.1

J186 26.9 26.9 0.0 26.9 0.0 26.9 0.0

J186.9353 8.7 8.7 0.0 8.7 0.0 8.7 0.0

J18645.59 7.3 7.3 0.0 7.3 0.0 7.3 0.0

J18669.61 656.0 657.3 0.2 657.9 0.3 658.4 0.4

J18681.28 30.8 30.8 0.0 30.8 0.0 30.8 0.0

J187 293.3 293.4 0.1 293.5 0.1 293.6 0.1

J187.2121 14.5 14.5 0.0 14.5 0.0 14.5 0.0

J1872.25 132.3 132.4 0.0 132.4 0.0 132.4 0.0

J188 7.0 7.0 0.0 7.0 0.0 7.0 0.0

J188.8922 18.3 18.3 0.1 18.3 0.1 18.3 0.1

J1880.06 15.7 15.7 0.0 15.7 0.0 15.7 0.0

J1884.184 19.7 19.7 0.0 19.7 0.0 19.7 0.0

J18843.6 23.0 23.0 0.0 23.0 0.0 23.0 0.0

J1889.326 16.7 16.7 0.0 16.7 0.0 16.7 0.0

J189 653.4 654.6 0.2 655.3 0.3 655.7 0.4

J18909.93 426.4 426.7 0.1 426.8 0.1 426.9 0.1

J1892.032 46.1 46.1 0.0 46.1 0.0 46.2 0.0

J19 657.7 659.1 0.2 659.8 0.3 660.3 0.4

J19.23171 297.8 298.1 0.1 298.3 0.2 298.4 0.2

J190 291.4 291.3 0.0 291.3 0.0 291.3 0.0

J1907.893 73.6 73.6 0.0 73.6 0.0 73.6 0.0

J191 134.8 134.8 0.0 134.8 0.0 134.8 0.0

J192 296.0 296.0 0.0 296.0 0.0 296.0 0.0

J19201.62 656.0 657.3 0.2 658.0 0.3 658.4 0.4

J193 10.1 10.5 3.1 11.2 10.2 11.1 9.1

J193.0907 6.7 6.7 0.0 6.7 0.0 6.7 0.0

J194 11.5 11.6 1.0 10.1 ‐12.1 10.2 ‐11.2

J19434.87 29.0 29.0 0.0 29.0 0.0 29.0 0.0

J19448.27 426.1 426.4 0.1 426.5 0.1 426.6 0.1

J195 589.5 589.9 0.1 590.2 0.1 590.3 0.1



Peak Flow (m3/s)
Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

  Full 48hr 

Regional Storm
Node

with a 25 mm Storm in 

prior week

with a 50 mm Storm in 

prior week

with a 75 mm Storm in 

prior week

J196 587.9 588.4 0.1 588.6 0.1 588.7 0.1

J196.9406 94.4 94.5 0.1 94.5 0.2 94.5 0.2

J19629.22 14.8 14.8 0.0 14.8 0.0 14.8 0.0

J1964.138 12.0 12.0 0.0 12.0 0.0 12.0 0.0

J19664.3 656.1 657.4 0.2 658.1 0.3 658.5 0.4

J197 298.1 298.4 0.1 298.5 0.2 298.6 0.2

J1978.151 450.2 450.5 0.1 450.7 0.1 450.7 0.1

J1978.395 18.3 18.3 0.0 18.3 0.0 18.3 0.0

J198 585.7 586.1 0.1 586.3 0.1 586.3 0.1

J19874.67 17.4 17.4 0.0 17.4 0.0 17.4 0.0

J199 588.0 588.5 0.1 588.7 0.1 588.8 0.1

J199.6136 19.3 19.3 0.0 19.3 0.0 19.3 0.0

J2 70.1 70.1 0.0 70.1 0.0 70.1 0.0

J20 151.6 151.6 0.0 151.6 0.1 151.7 0.1

J200 588.1 588.5 0.1 588.8 0.1 588.9 0.1

J201 43.8 43.8 0.0 43.8 0.0 43.8 0.0

J20177.14 426.1 426.3 0.1 426.5 0.1 426.5 0.1

J20190.78 655.9 657.2 0.2 657.8 0.3 658.3 0.4

J103 654.6 655.8 0.2 656.5 0.3 656.9 0.4

J203 450.0 450.2 0.1 450.4 0.1 450.4 0.1

J20316.43 15.1 15.1 0.0 15.1 0.0 15.1 0.0

J204 656.1 657.4 0.2 658.0 0.3 658.4 0.4

J2045.617 31.6 31.6 0.0 31.6 0.0 31.6 0.0

J205 5.8 5.8 0.0 5.8 0.0 5.8 0.0

J20504.63 10.4 10.4 0.0 10.4 0.0 10.4 0.0

J2057.826 18.9 18.9 0.0 18.9 0.0 18.9 0.0

J206 292.3 292.4 0.0 292.4 0.0 292.4 0.0

J206.1956 13.1 13.1 0.0 13.1 0.0 13.1 0.0

J207 3.4 3.4 0.0 3.4 0.0 3.4 0.0

J207.3486 21.8 21.9 0.4 21.9 0.6 21.9 0.7

J207.3773 21.8 21.8 0.0 21.8 0.0 21.8 0.0

J208 12.9 12.9 0.0 12.9 0.0 12.9 0.0

J209 12.9 12.9 0.0 12.9 0.0 12.9 0.0

J20952.49 426.7 426.9 0.1 427.1 0.1 427.1 0.1

J20971.89 4.8 4.8 0.0 4.8 0.0 4.8 0.0

J21 37.1 37.1 0.0 37.1 0.0 37.1 0.0

J210 333.2 339.7 1.9 325.3 ‐2.4 331.7 ‐0.4

J2105.741 8.8 8.8 0.3 8.9 0.6 8.9 1.3

J21078.79 654.6 655.8 0.2 656.5 0.3 656.9 0.4

J211 294.6 294.5 0.0 294.5 0.0 294.5 0.0

J2114.251 90.8 90.8 0.0 90.8 0.0 90.8 0.0

J212 23.2 23.2 0.0 23.2 0.0 23.2 0.0

J213 332.0 331.8 0.0 331.8 0.0 332.8 0.3

J214 656.6 658.0 0.2 658.6 0.3 659.0 0.4

J21490.93 424.7 425.0 0.1 425.1 0.1 425.1 0.1

J215 49.3 49.3 0.0 49.3 0.0 49.3 0.0

J2157.078 28.8 28.8 0.0 28.8 0.0 28.8 0.0

J216 23.9 23.9 0.0 23.9 0.0 23.9 0.0

J21653.63 654.6 655.8 0.2 656.5 0.3 656.9 0.4



Peak Flow (m3/s)
Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

  Full 48hr 

Regional Storm
Node

with a 25 mm Storm in 

prior week

with a 50 mm Storm in 

prior week

with a 75 mm Storm in 

prior week

J217 69.0 69.0 0.0 69.0 0.0 69.0 0.0

J218 134.2 134.2 0.0 134.2 0.0 134.2 0.0

J2180.961 40.6 40.6 0.0 40.6 0.0 40.6 0.0

J21817.03 413.7 414.0 0.1 414.1 0.1 414.1 0.1

J219 101.6 101.6 0.0 101.6 0.0 101.6 0.0

J219.567 23.9 24.0 0.1 24.0 0.1 24.0 0.1

J22 10.3 10.3 0.0 10.3 0.0 10.3 0.0

J220 148.9 148.9 0.0 148.9 0.0 148.8 0.0

J220.0343 4.3 4.3 0.0 4.3 0.0 4.3 0.0

J2209.454 9.3 9.3 0.0 9.3 0.0 9.3 0.0

J221 657.5 659.0 0.2 659.7 0.3 660.1 0.4

J2212.672 56.0 56.0 0.0 56.0 0.0 56.0 0.0

J222 445.8 446.1 0.1 446.3 0.1 446.4 0.1

J22228.41 653.3 654.5 0.2 655.2 0.3 655.6 0.4

J2226.342 16.8 16.8 0.0 16.8 0.0 16.8 0.0

J223 121.0 121.0 0.0 121.0 0.0 121.0 0.0

J22300.78 410.7 410.9 0.1 411.1 0.1 411.1 0.1

J224 8.8 8.8 0.0 8.8 0.1 8.8 0.0

J2249.211 16.8 16.8 0.0 16.8 0.0 16.8 0.0

J225 29.6 29.6 0.0 29.6 0.0 29.6 0.0

J2259.686 65.6 65.6 0.0 65.6 0.0 65.6 0.0

J226 658.0 659.5 0.2 660.1 0.3 660.6 0.4

J2263.024 17.7 17.7 0.0 17.7 0.0 17.7 0.0

J2269.026 0.0 0.0 #DIV/0! 0.0 #DIV/0! 0.0 #DIV/0!

J227 452.2 452.5 0.1 452.6 0.1 452.7 0.1

J227.6454 36.0 36.0 0.0 36.0 0.0 36.0 0.0

J227.9741 9.3 9.3 0.2 9.3 0.3 9.3 0.4

J2274.303 0.0 0.0 #DIV/0! 0.0 #DIV/0! 0.0 #DIV/0!

J228 6.5 6.5 0.0 6.5 0.0 6.5 0.0

J2282.728 30.7 30.7 0.0 30.7 0.0 30.7 0.0

J229 688.6 690.5 0.3 691.3 0.4 691.9 0.5

J2295.747 17.4 17.4 0.0 17.4 0.0 17.4 0.0

J23 21.0 21.0 0.0 21.0 0.0 21.0 0.0

J230 688.7 690.6 0.3 691.5 0.4 692.1 0.5

J231 688.3 690.1 0.3 691.0 0.4 691.6 0.5

J2314.506 22.9 22.9 0.0 22.9 0.0 22.9 0.0

J232 1113.7 1116.4 0.2 1117.8 0.4 1118.7 0.4

J232.0159 22.5 22.5 0.0 22.5 0.0 22.5 0.0

J233 190.0 190.0 0.0 190.0 0.0 190.0 0.0

J23306.77 415.6 415.8 0.0 415.9 0.1 416.0 0.1

J2336.502 15.2 15.2 0.0 15.2 0.0 15.2 0.0

J234 6.1 6.1 0.0 6.1 0.0 6.1 0.0

J2344.545 28.8 28.8 0.0 28.8 0.0 28.8 0.0

J235 171.0 171.0 0.0 171.0 0.0 171.0 0.0

J2356.007 588.0 588.5 0.1 588.7 0.1 588.8 0.1

J236 1095.7 1098.2 0.2 1099.5 0.3 1100.3 0.4

J237 93.3 93.3 0.0 93.3 0.0 93.3 0.0

J2372.492 18.8 18.8 0.0 18.8 0.0 18.8 0.0

J238 8.4 8.4 0.0 8.4 0.0 8.4 0.0



Peak Flow (m3/s)
Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

  Full 48hr 

Regional Storm
Node

with a 25 mm Storm in 

prior week

with a 50 mm Storm in 

prior week

with a 75 mm Storm in 

prior week

J239 17.5 17.5 0.0 17.5 0.0 17.5 0.0

J24 154.5 154.6 0.0 154.6 0.1 154.6 0.1

J24.33131 9.2 9.2 0.0 9.2 0.0 9.2 0.0

J240 50.3 50.3 0.0 50.3 0.0 50.3 0.0

J241 44.1 44.1 0.0 44.1 0.0 44.1 0.0

J242 80.6 80.6 0.0 80.6 0.0 80.6 0.0

J243 106.7 106.7 0.0 106.7 0.1 106.7 0.1

J243.0081 1095.3 1097.9 0.2 1099.1 0.3 1099.9 0.4

J2435.76 65.8 65.8 0.0 65.8 0.0 65.8 0.0

J2440.272 64.5 64.5 0.0 64.5 0.0 64.5 0.0

J245 60.6 60.7 0.0 60.7 0.0 60.6 0.0

J2458.289 73.7 73.7 0.0 73.7 0.0 73.7 0.0

J246 9.4 9.4 0.0 9.4 0.0 9.5 0.0

J24638.86 421.5 421.7 0.0 421.8 0.1 421.8 0.1

J2469.76 20.1 20.1 0.0 20.1 0.0 20.1 0.0

J247 51.7 51.7 0.0 51.7 0.0 51.7 0.0

J248 158.1 158.1 0.0 158.2 0.0 158.1 0.0

J249 191.0 191.0 0.0 191.1 0.0 191.0 0.0

J25 25.5 25.5 0.0 25.5 0.0 25.5 0.0

J250 449.7 450.0 0.1 450.2 0.1 450.2 0.1

J2503.21 132.4 132.5 0.0 132.5 0.0 132.5 0.0

J251 37.9 37.9 0.0 37.9 0.0 37.9 0.0

J2521.753 33.8 33.8 0.0 33.8 0.0 33.8 0.0

J2524.044 15.1 15.1 0.0 15.1 0.0 15.1 0.0

J2524.067 14.5 14.5 0.0 14.5 0.0 14.5 0.0

J253 26.5 26.5 0.0 26.5 0.0 26.5 0.0

J253.3366 2.5 2.5 0.0 2.5 0.0 2.5 0.0

J254 83.4 83.5 0.1 83.6 0.2 83.8 0.4

J254.5257 18.4 18.4 0.1 18.4 0.2 18.4 0.2

J25470 425.1 425.3 0.0 425.3 0.1 425.4 0.1

J256 9.3 9.3 0.3 9.4 0.5 9.4 1.1

J257 17.2 17.3 0.5 17.4 0.9 17.5 1.5

J2571.41 40.7 40.7 0.0 40.7 0.0 40.7 0.0

J258 47.7 47.7 0.0 47.7 0.0 47.7 0.0

J259 27.5 27.6 0.4 27.7 0.7 27.8 1.0

J25903.3 426.0 426.2 0.0 426.3 0.1 426.4 0.1

J26 28.5 28.5 0.0 28.5 0.0 28.5 0.0

J260 96.5 96.6 0.0 96.6 0.1 96.6 0.1

J2603.296 155.3 155.3 0.0 155.3 0.0 155.3 0.0

J2609.602 41.5 41.5 0.0 41.5 0.0 41.5 0.0

J261 93.6 93.7 0.0 93.7 0.1 93.7 0.1

J2612.824 303.1 303.3 0.1 303.4 0.1 303.5 0.1

J262 20.2 20.2 0.0 20.2 0.0 20.2 0.0

J2622.986 7.7 7.7 0.0 7.7 0.0 7.7 0.0

J263 25.8 25.8 0.0 25.8 0.0 25.8 0.0

J264 156.5 156.5 0.0 156.5 0.0 156.5 0.0

J265 132.5 132.5 0.0 132.5 0.0 132.5 0.0

J2650.651 149.5 149.7 0.1 149.8 0.2 149.9 0.2

J26558.84 424.0 424.2 0.0 424.3 0.1 424.3 0.1



Peak Flow (m3/s)
Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

  Full 48hr 

Regional Storm
Node

with a 25 mm Storm in 

prior week

with a 50 mm Storm in 

prior week

with a 75 mm Storm in 

prior week

J266 30.7 30.7 0.0 30.7 0.0 30.7 0.0

J2668.806 31.9 31.9 0.0 31.9 0.0 31.9 0.0

J267 29.2 29.2 0.0 29.2 0.0 29.2 0.0

J268 21.5 21.5 0.0 21.5 0.0 21.5 0.0

J269 12.1 12.1 0.2 12.1 0.2 12.1 0.2

J2692.298 62.3 62.3 0.0 62.3 0.0 62.3 0.0

J26984.93 424.5 424.7 0.0 424.8 0.1 424.8 0.1

J27 33.2 33.2 0.0 33.2 0.0 33.2 0.0

J270 16.5 16.5 0.0 16.5 0.0 16.5 0.0

J271 19.5 19.6 0.2 19.6 0.3 19.6 0.3

J272 24.1 24.2 0.2 24.2 0.2 24.2 0.3

J273 589.4 589.9 0.1 590.2 0.1 590.3 0.1

J2734.029 1109.8 1112.4 0.2 1113.7 0.4 1114.6 0.4

J2740.096 154.6 154.6 0.0 154.7 0.1 154.7 0.1

J2747.916 451.5 451.8 0.1 451.9 0.1 452.0 0.1

J2748.186 32.8 32.8 0.0 32.8 0.0 32.8 0.0

J275 73.8 73.9 0.0 73.9 0.0 73.9 0.0

J276 19.0 19.0 0.0 19.0 0.0 19.0 0.0

J2766.275 28.9 28.9 0.0 28.9 0.0 28.9 0.0

J278 11.2 11.2 0.0 11.2 0.0 11.2 0.0

J27871.04 425.1 425.3 0.0 425.4 0.1 425.4 0.1

J2798.016 9.5 9.5 0.0 9.5 0.0 9.5 0.0

J28 16.8 16.8 0.0 16.8 0.0 16.8 0.0

J2801.347 10.8 10.8 0.0 10.8 0.0 10.8 0.0

J2806.512 21.6 21.6 0.0 21.6 0.0 21.6 0.0

J28149.14 425.3 425.5 0.0 425.5 0.1 425.6 0.1

J2828.014 687.3 689.4 0.3 690.4 0.4 691.0 0.5

J2830.062 9.8 9.8 0.0 9.8 0.0 9.8 0.0

J28374.86 408.3 408.4 0.0 408.5 0.1 408.6 0.1

J2849.141 113.0 113.0 0.0 113.0 0.0 113.0 0.0

J2865.896 129.5 129.6 0.1 129.7 0.1 129.7 0.1

J28839.05 406.7 406.9 0.0 407.0 0.1 407.0 0.1

J2890.553 8.2 8.2 0.0 8.2 0.0 8.2 0.0

J29.66262 4.2 4.2 0.0 4.2 0.0 4.2 0.0

J2909.747 24.7 24.7 0.0 24.7 0.0 24.7 0.0

J2944.1 11.0 11.0 0.0 11.0 0.0 11.0 0.0

J2946.17 22.9 22.9 0.0 22.9 0.0 22.9 0.0

J29550.09 404.9 405.0 0.0 405.1 0.1 405.2 0.1

J2968.376 303.2 303.4 0.1 303.5 0.1 303.6 0.1

J2978.905 32.7 32.7 0.1 32.7 0.2 32.7 0.2

J3 28.6 28.6 0.0 28.6 0.0 28.6 0.0

J30 15.1 15.1 0.0 15.1 0.0 15.1 0.0

J3031.317 285.7 285.7 0.0 285.8 0.0 285.8 0.0

J30415.82 405.4 405.6 0.0 405.7 0.1 405.7 0.1

J3053.744 9.6 9.6 0.0 9.6 0.0 9.6 0.0

J3055.065 73.8 73.8 0.0 73.8 0.0 73.8 0.0

J3065.13 31.6 31.6 0.0 31.6 0.0 31.6 0.0

J3076.268 38.2 38.2 0.0 38.2 0.0 38.2 0.0

J31 42.1 42.1 0.0 42.1 0.0 42.1 0.0



Peak Flow (m3/s)
Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

  Full 48hr 

Regional Storm
Node

with a 25 mm Storm in 

prior week

with a 50 mm Storm in 

prior week

with a 75 mm Storm in 

prior week

J31090.56 385.4 385.5 0.0 385.6 0.1 385.7 0.1

J3110.563 32.2 32.2 0.0 32.2 0.0 32.2 0.0

J3121.838 132.3 132.4 0.0 132.4 0.0 132.4 0.0

J3125.131 51.6 51.6 0.0 51.6 0.0 51.6 0.0

J3136.52 587.9 588.4 0.1 588.6 0.1 588.7 0.1

J31513.09 384.3 384.5 0.0 384.6 0.1 384.6 0.1

J3154.831 64.4 64.5 0.0 64.5 0.0 64.5 0.0

J31781.33 380.6 380.8 0.0 380.9 0.1 380.9 0.1

J318.9107 27.4 27.6 0.4 27.6 0.7 27.7 1.0

J32.23925 283.3 277.6 ‐2.0 279.6 ‐1.3 277.3 ‐2.1

J32.37985 9.3 9.3 0.0 9.3 0.0 9.3 0.0

J320.1186 225.6 225.7 0.0 225.8 0.1 225.8 0.1

J32091 380.8 381.0 0.0 381.1 0.1 381.1 0.1

J3214.675 23.6 23.6 0.0 23.6 0.0 23.6 0.0

J32332.4 158.5 158.5 0.0 158.6 0.1 158.6 0.1

J3236 18.4 18.4 0.0 18.4 0.0 18.4 0.0

J3243.99 587.5 588.0 0.1 588.2 0.1 588.3 0.1

J3261.548 7.6 7.7 0.4 7.7 0.5 7.7 0.6

J3278.331 33.6 33.6 0.0 33.6 0.0 33.6 0.0

J32876.31 113.9 114.0 0.1 114.0 0.1 114.0 0.1

J3294.75 24.5 24.5 0.0 24.5 0.0 24.5 0.0

J33 2.7 2.7 0.0 2.7 0.0 2.7 0.0

J33.84014 14.0 14.0 0.0 14.0 0.0 14.0 0.0

J3345.017 8.9 8.9 0.0 8.9 0.0 8.9 0.0

J336.9934 24.9 24.9 0.0 24.9 0.1 24.9 0.1

J33661.73 112.9 112.9 0.1 113.0 0.1 113.0 0.1

J3371.539 19.7 19.7 0.2 19.7 0.2 19.8 0.3

J34 30.8 30.8 0.0 30.8 0.0 30.8 0.0

J34070.73 112.9 113.0 0.1 113.0 0.1 113.0 0.1

J3408.713 28.1 28.1 0.0 28.1 0.0 28.1 0.0

J3415.427 13.8 13.8 0.0 13.8 0.0 13.8 0.0

J3415.551 7.7 7.7 0.0 7.7 0.0 7.7 0.0

J3422.899 150.0 150.0 0.0 150.1 0.0 150.0 0.0

J3425.845 30.7 30.7 0.0 30.7 0.0 30.7 0.0

J3471.385 451.8 452.1 0.1 452.2 0.1 452.3 0.1

J34794.18 103.3 103.4 0.1 103.4 0.1 103.4 0.1

J35 413.1 413.3 0.1 413.4 0.1 413.4 0.1

J35.38415 40.2 40.2 0.0 40.2 0.0 40.2 0.0

J3521.134 8.3 8.3 0.0 8.3 0.0 8.3 0.0

J355.9441 4.7 4.7 0.0 4.7 0.0 4.7 0.0

J35527.97 103.4 103.5 0.1 103.5 0.1 103.6 0.1

J356.2772 8.3 8.3 0.0 8.3 0.0 8.3 0.0

J3562.64 23.3 23.3 0.0 23.3 0.0 23.3 0.0

J358.0861 87.0 87.1 0.1 87.2 0.2 87.5 0.5

J3591.947 286.1 286.2 0.0 286.2 0.0 286.2 0.0

J36 9.4 9.4 0.0 9.4 0.0 9.4 0.0

J36105.61 52.0 52.0 0.0 52.0 0.0 52.0 0.0

J3611.151 70.3 70.3 0.0 70.3 0.0 70.3 0.0

J36559.58 47.0 47.0 0.0 47.1 0.0 47.1 0.0



Peak Flow (m3/s)
Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

  Full 48hr 

Regional Storm
Node

with a 25 mm Storm in 

prior week

with a 50 mm Storm in 

prior week

with a 75 mm Storm in 

prior week

J3661.799 15.7 15.7 0.0 15.7 0.0 15.7 0.0

J3668.72 108.7 108.7 0.0 108.7 0.0 108.7 0.0

J367.1215 153.5 153.7 0.2 153.8 0.2 153.9 0.3

J3692.279 9.0 9.0 0.0 9.0 0.0 9.0 0.0

J37 97.5 97.5 0.0 97.5 0.0 97.5 0.0

J3702.004 9.8 9.8 0.0 9.8 0.0 9.8 0.0

J37218.68 41.6 41.6 0.0 41.6 0.0 41.6 0.0

J3743.835 26.3 26.3 0.0 26.3 0.0 26.3 0.0

J3757.015 56.1 56.1 0.0 56.1 0.0 56.1 0.0

J3783.497 127.2 127.3 0.1 127.3 0.1 127.4 0.1

J38 18.1 18.1 0.0 18.1 0.0 18.1 0.0

J383.3055 7.4 7.4 0.0 7.4 0.0 7.4 0.0

J3838.842 14.6 14.6 0.0 14.6 0.0 14.6 0.0

J38485.58 36.2 36.2 0.0 36.2 0.0 36.2 0.0

J3858.605 19.5 19.6 0.2 19.6 0.2 19.6 0.3

J386.0027 42.3 42.5 0.4 42.5 0.5 42.5 0.4

J38658.73 31.5 31.5 0.0 31.5 0.0 31.5 0.0

J3872.271 127.2 127.3 0.0 127.3 0.0 127.3 0.0

J3873.449 25.9 25.9 0.0 25.9 0.0 25.9 0.0

J3895.637 61.9 61.9 0.0 61.9 0.0 61.9 0.0

J390.7445 19.0 19.1 0.4 19.2 0.7 19.2 0.8

J3903.758 587.9 588.3 0.1 588.6 0.1 588.7 0.1

J39277.98 28.5 28.5 0.0 28.5 0.0 28.5 0.0

J3941.875 17.3 17.3 0.0 17.3 0.0 17.3 0.0

J39421.16 14.9 14.9 0.0 14.9 0.0 14.9 0.0

J3961.216 49.0 49.0 0.0 49.0 0.0 49.0 0.0

J3962.639 13.9 13.9 0.0 13.9 0.0 13.9 0.0

J3974.2 5.8 5.8 0.0 5.8 0.0 5.8 0.0

J399.0657 29.6 29.6 0.0 29.6 0.0 29.6 0.0

J39980.87 12.7 12.7 0.0 12.7 0.0 12.7 0.0

J4 35.2 35.2 0.0 35.2 0.0 35.2 0.0

J40 29.0 29.0 0.0 29.0 0.0 29.0 0.0

J40.64629 21.0 21.0 0.0 21.0 0.0 21.0 0.0

J4030.6 22.7 22.7 0.0 22.7 0.0 22.7 0.0

J4033.633 108.8 108.8 0.0 108.7 0.0 108.7 0.0

J404.47 4.2 4.2 0.1 4.2 0.2 4.2 0.2

J4052.835 141.3 141.3 0.0 141.3 0.0 141.2 0.0

J40608 8.7 8.7 0.0 8.7 0.0 8.7 0.0

J4065.886 6.9 6.9 0.0 6.9 0.0 6.9 0.0

J40959.17 8.7 8.7 0.0 8.7 0.0 8.7 0.0

J41 4.6 4.6 0.0 4.6 0.0 4.6 0.0

J41.50366 155.1 155.3 0.2 155.4 0.2 155.5 0.3

J412.2434 37.0 37.0 0.0 37.0 0.0 37.0 0.0

J4145.856 10.4 10.4 0.0 10.4 0.0 10.4 0.0

J4168.283 18.3 18.3 0.0 18.3 0.0 18.3 0.0

J42 23.3 23.3 0.0 23.3 0.0 23.3 0.0

J4236.963 51.7 51.7 0.0 51.7 0.0 51.7 0.0

J4237.793 25.9 25.9 0.0 25.9 0.0 25.9 0.0

J4276.068 0.0 0.0 #DIV/0! 0.0 #DIV/0! 0.0 #DIV/0!



Peak Flow (m3/s)
Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

  Full 48hr 

Regional Storm
Node

with a 25 mm Storm in 

prior week

with a 50 mm Storm in 

prior week

with a 75 mm Storm in 

prior week

J428.0731 16.1 16.1 0.0 16.1 0.0 16.1 0.0

J43 9.1 9.1 0.5 9.2 0.7 9.2 0.9

J43.95578 9.0 9.0 0.3 9.0 0.4 9.0 0.4

J430.1121 29.5 29.5 0.0 29.5 0.0 29.5 0.0

J4301.257 588.0 588.4 0.1 588.6 0.1 588.7 0.1

J4309.178 10.5 10.5 0.0 10.5 0.0 10.5 0.0

J4310.311 56.4 56.4 0.0 56.4 0.0 56.4 0.0

J4331.404 687.6 689.8 0.3 690.8 0.5 691.5 0.6

J4336.646 56.7 56.7 0.0 56.7 0.0 56.7 0.0

J4356.188 21.5 21.5 0.0 21.5 0.0 21.5 0.0

J437.6696 299.1 299.4 0.1 299.6 0.1 299.6 0.2

J4371.229 17.4 17.4 0.0 17.4 0.0 17.4 0.0

J4384.519 9.0 9.0 0.0 9.0 0.0 9.0 0.0

J44 56.6 56.6 0.0 56.6 0.0 56.6 0.0

J44.12513 2.5 2.5 0.0 2.5 0.0 2.5 0.0

J44.47678 88.3 88.5 0.1 88.6 0.2 88.8 0.5

J44.52043 8.9 8.9 0.0 8.9 0.0 8.9 0.0

J443.9591 0.0 0.0 #DIV/0! 0.0 #DIV/0! 0.0 #DIV/0!

J4446.681 286.4 286.5 0.0 286.5 0.0 286.6 0.0

J4490.154 127.3 127.3 0.0 127.3 0.0 127.3 0.0

J45 19.1 19.2 0.4 19.2 0.6 19.2 0.7

J45.21341 29.6 29.6 0.0 29.6 0.0 29.6 0.0

J45.61463 22.4 22.4 0.0 22.4 0.0 22.4 0.0

J450.0812 11.9 11.9 0.0 11.9 0.0 11.9 0.0

J450.4796 5.4 5.4 0.0 5.4 0.0 5.4 0.0

J4535.861 20.9 20.9 0.0 20.9 0.0 20.9 0.0

J4557.287 584.2 584.6 0.1 584.8 0.1 584.9 0.1

J4570.105 127.5 127.6 0.1 127.6 0.1 127.6 0.1

J4597.127 452.0 452.3 0.1 452.4 0.1 452.5 0.1

J4599.648 14.6 14.6 0.0 14.6 0.0 14.6 0.0

J46 45.1 45.1 0.0 45.1 0.0 45.1 0.0

J46.39495 15.3 15.3 0.0 15.3 0.0 15.3 0.0

J463.2259 13.0 12.9 ‐0.5 12.8 ‐1.0 12.8 ‐1.4

J4673.115 56.5 56.5 0.0 56.5 0.0 56.5 0.0

J4695.955 18.5 18.5 0.0 18.5 0.0 18.5 0.0

J47 136.9 137.0 0.0 137.0 0.0 137.0 0.0

J47_2 134.2 134.2 0.0 134.2 0.0 134.2 0.0

J473.8567 23.6 23.6 0.1 23.6 0.1 23.6 0.1

J4739.346 134.4 134.4 0.0 134.4 0.0 134.4 0.0

J474.8097 56.3 56.3 0.0 56.3 0.0 56.3 0.0

J4758.408 9.0 9.0 0.0 9.0 0.0 9.0 0.0

J4761.681 23.9 23.9 0.0 23.9 0.0 23.9 0.0

J478.3379 189.9 189.9 0.0 190.0 0.0 189.9 0.0

J4782.831 286.9 287.0 0.0 287.1 0.0 287.1 0.0

J4785.685 688.2 690.0 0.3 690.9 0.4 691.5 0.5

J4789.696 11.2 11.2 0.0 11.2 0.0 11.2 0.0

J48 19.2 19.2 0.0 19.2 0.0 19.2 0.0

J48.77288 6.4 6.4 0.0 6.4 0.0 6.4 0.0

J4837.287 46.1 46.1 0.0 46.1 0.0 46.1 0.0



Peak Flow (m3/s)
Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

  Full 48hr 

Regional Storm
Node

with a 25 mm Storm in 

prior week

with a 50 mm Storm in 

prior week

with a 75 mm Storm in 

prior week

J485.7073 38.5 38.5 0.0 38.5 0.0 38.5 0.0

J4881.772 127.3 127.3 0.0 127.3 0.0 127.3 0.0

J4897.958 6.6 6.6 0.0 6.6 0.0 6.6 0.1

J49 9.0 9.0 0.0 9.0 0.0 9.0 0.0

J490.1504 12.9 12.9 0.0 12.9 0.1 12.9 0.1

J494.5593 137.8 137.9 0.0 137.9 0.0 137.9 0.0

J496.5214 7.5 7.5 0.0 7.5 0.0 7.5 0.0

J499.7808 39.4 39.4 0.1 39.4 0.1 39.4 0.1

J5 9.7 9.7 0.0 9.7 0.0 9.7 0.0

J50 56.9 56.9 0.0 56.9 0.0 56.9 0.0

J503.8334 0.0 0.0 #DIV/0! 0.0 #DIV/0! 0.0 #DIV/0!

J503.9663 17.6 17.6 0.0 17.6 0.0 17.6 0.0

J506.839 26.8 26.8 0.0 26.8 0.0 26.8 0.0

J5068.847 106.3 106.3 0.0 106.3 0.0 106.3 0.0

J51 15.1 15.2 0.0 15.2 0.0 15.2 0.0

J510.5785 40.1 40.1 0.0 40.1 0.0 40.1 0.0

J5128.382 46.9 46.9 0.0 46.9 0.0 46.9 0.0

J5167.986 12.2 12.2 0.0 12.2 0.0 12.2 0.0

J5180.52 15.5 15.5 0.0 15.5 0.0 15.5 0.0

J52 36.2 36.2 0.0 36.2 0.0 36.2 0.0

J5211.698 56.1 56.1 0.0 56.1 0.0 56.1 0.0

J524.8555 4.7 4.7 0.0 4.7 0.0 4.7 0.0

J524.9599 19.8 19.8 0.0 19.8 0.0 19.8 0.0

J53 48.5 48.5 0.0 48.5 0.0 48.5 0.0

J534.105 46.4 46.5 0.2 46.5 0.2 46.6 0.2

J5343.654 39.8 39.8 0.0 39.8 0.0 39.8 0.0

J5364.227 5.8 5.8 0.0 5.8 0.0 5.8 0.0

J5393.301 12.3 12.3 0.0 12.3 0.0 12.3 0.0

J54 103.5 103.5 0.1 103.5 0.1 103.6 0.1

J5407.254 42.9 42.9 0.0 42.9 0.0 42.9 0.0

J5415.78 452.1 452.4 0.1 452.5 0.1 452.6 0.1

J5417.898 585.2 585.5 0.1 585.7 0.1 585.8 0.1

J5445.83 120.9 120.9 0.0 120.9 0.0 120.9 0.0

J5449.948 38.5 38.5 0.0 38.5 0.0 38.5 0.0

J545.5492 8.3 8.3 0.0 8.3 0.0 8.3 0.0

J5460.422 103.9 103.9 0.0 103.9 0.0 103.9 0.0

J547.5167 9.3 9.3 0.0 9.3 0.0 9.3 0.0

J5483.983 688.3 690.2 0.3 691.0 0.4 691.6 0.5

J55 70.4 70.4 0.0 70.4 0.0 70.4 0.0

J551.999 10.1 10.1 0.1 10.1 0.1 10.1 0.1

J5573.775 106.8 106.8 0.0 106.8 0.0 106.8 0.0

J5585.322 14.5 14.5 0.0 14.5 0.0 14.5 0.0

J56.40096 56.5 56.6 0.2 56.7 0.3 56.7 0.3

J5636.55 12.4 12.4 0.0 12.4 0.0 12.4 0.0

J5670.032 5.8 5.8 0.0 5.8 0.0 5.8 0.0

J5691.799 38.6 38.6 0.0 38.6 0.0 38.6 0.0

J57 82.9 82.9 0.0 82.9 0.0 82.9 0.0

J57.49709 25.8 25.8 0.0 25.8 0.0 25.8 0.0

J570.9374 3.6 3.6 0.0 3.6 0.0 3.6 0.0



Peak Flow (m3/s)
Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

  Full 48hr 

Regional Storm
Node

with a 25 mm Storm in 

prior week

with a 50 mm Storm in 

prior week

with a 75 mm Storm in 

prior week

J5720.94 585.5 585.9 0.1 586.0 0.1 586.1 0.1

J581.3959 3.4 3.4 0.0 3.4 0.0 3.4 0.0

J5830.464 99.2 99.2 0.0 99.2 0.0 99.2 0.0

J5853.356 449.8 450.0 0.1 450.2 0.1 450.2 0.1

J5865.607 11.5 11.5 0.0 11.5 0.0 11.5 0.0

J59 7.4 7.4 0.0 7.4 0.0 7.4 0.0

J59.86352 683.7 685.4 0.2 686.2 0.4 686.7 0.4

J590.9302 0.0 0.0 #DIV/0! 0.0 #DIV/0! 0.0 #DIV/0!

J592.0516 48.4 48.4 0.1 48.4 0.1 48.4 0.1

J5961.472 288.2 288.3 0.0 288.3 0.0 288.4 0.0

J5962.508 39.9 39.9 0.0 39.9 0.0 39.9 0.0

J599.7853 11.4 11.4 0.0 11.4 0.0 11.4 0.0

J6 24.9 24.9 0.0 24.9 0.0 24.9 0.0

J60 103.9 103.9 0.0 103.9 0.0 103.9 0.0

J6010.962 5.9 5.9 0.0 5.9 0.0 5.9 0.0

J6018.05 28.3 28.3 0.0 28.3 0.0 28.3 0.0

J607.611 17.7 17.7 0.0 17.7 0.0 17.7 0.0

J6090.155 688.2 690.0 0.3 690.9 0.4 691.5 0.5

J6154.435 35.4 35.4 0.0 35.4 0.0 35.4 0.0

J6167.4 151.1 151.2 0.0 151.2 0.1 151.2 0.1

J6185.092 293.0 293.0 0.0 293.0 0.0 293.0 0.0

J62 7.2 7.2 0.5 7.2 0.7 7.2 0.8

J63 17.3 17.3 0.2 17.3 0.2 17.3 0.2

J63.83821 298.5 298.7 0.1 298.9 0.1 299.0 0.2

J6303.20 56.7 56.7 0.0 56.7 0.0 56.7 0.0

J6303.22 58.4 58.4 0.0 58.4 0.0 58.4 0.0

J6303.25 58.5 58.5 0.0 58.5 0.0 58.5 0.0

J6303.26 59.3 59.3 0.0 59.3 0.0 59.3 0.0

J6303.30 59.0 59.0 0.0 59.0 0.0 59.0 0.0

J6303.305 59.1 59.1 0.0 59.1 0.0 59.1 0.0

J6383.235 3.8 3.8 0.0 3.8 0.0 3.8 0.0

J64 93.4 93.4 0.0 93.4 0.0 93.4 0.0

J6403. 16.1 16.1 0.0 16.1 0.0 16.1 0.0

J6404. 14.4 14.3 0.0 14.3 0.0 14.4 0.0

J642.9853 29.5 29.6 0.1 29.6 0.2 29.6 0.2

J6424.759 43.4 43.4 0.0 43.4 0.0 43.4 0.0

J6425.854 96.6 96.7 0.1 96.6 0.0 96.7 0.1

J6446.502 12.2 12.2 0.0 12.2 0.0 12.2 0.0

J646.872 66.0 66.0 0.0 66.0 0.0 66.0 0.0

J6468.98 449.9 450.1 0.1 450.3 0.1 450.3 0.1

J65 29.7 29.7 0.0 29.7 0.0 29.7 0.0

J650.3056 23.6 23.6 0.1 23.6 0.1 23.6 0.1

J6503.523 688.2 690.1 0.3 691.0 0.4 691.5 0.5

J656.1084 14.0 14.0 0.0 14.0 0.0 14.0 0.0

J6563.128 6.0 6.0 0.0 6.0 0.0 6.0 0.0

J657.7802 102.4 102.4 0.0 102.4 0.0 102.4 0.0

J66 9.0 9.0 0.0 9.0 0.0 9.0 0.0

J6608.803 25.5 25.5 0.0 25.5 0.0 25.5 0.0

J661.1134 631.4 632.4 0.2 633.0 0.3 633.3 0.3



Peak Flow (m3/s)
Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

  Full 48hr 

Regional Storm
Node

with a 25 mm Storm in 

prior week

with a 50 mm Storm in 

prior week

with a 75 mm Storm in 

prior week

J664.0236 7.4 7.4 0.0 7.4 0.0 7.4 0.0

J6648.663 106.8 106.8 0.0 106.8 0.0 106.8 0.0

J6657.591 286.3 286.3 0.0 286.3 0.0 286.4 0.0

J668.4428 24.2 24.2 0.0 24.2 0.1 24.2 0.1

J67 127.3 127.3 0.0 127.3 0.0 127.3 0.0

J67.69891 11.0 11.0 0.0 11.0 0.0 11.0 0.0

J672.3986 0.0 0.0 #DIV/0! 0.0 #DIV/0! 0.0 #DIV/0!

J672.9773 93.2 93.3 0.1 93.3 0.2 93.3 0.2

J6738.138 688.2 690.1 0.3 690.9 0.4 691.5 0.5

J6765.748 106.7 106.7 ‐0.1 106.6 ‐0.1 106.7 0.0

J679.4252 2.8 2.8 0.0 2.8 0.0 2.8 0.0

J68 111.4 111.4 0.0 111.5 0.0 111.5 0.1

J68.95744 9.6 9.6 0.0 9.6 0.0 9.6 0.0

J685.191 28.1 28.1 0.0 28.1 0.0 28.1 0.0

J69 226.1 226.2 0.0 226.3 0.1 226.3 0.1

J69.45127 9.6 9.6 0.1 9.7 0.1 9.7 0.1

J6961.203 2.1 2.1 0.0 2.1 0.0 2.1 0.0

J697.9633 189.9 190.0 0.0 190.0 0.0 189.9 0.0

J698.5285 9.3 9.3 0.0 9.3 0.0 9.3 0.0

J6984.3 9.2 9.2 0.0 9.2 0.0 9.2 0.0

J7 93.7 93.7 0.0 93.7 0.1 93.7 0.1

J70 56.7 56.7 0.1 56.8 0.1 56.8 0.1

J70.005 15.6 15.6 0.0 15.6 0.0 15.6 0.0

J70.35365 155.3 155.4 0.1 155.5 0.1 155.5 0.1

J7089.702 688.3 690.1 0.3 691.0 0.4 691.5 0.5

J71.99837 9.1 9.1 0.0 9.1 0.0 9.1 0.0

J712.3849 279.1 279.1 0.0 279.1 0.0 279.2 0.0

J714.6302 29.1 29.1 0.0 29.1 0.0 29.1 0.0

J7168.884 688.7 690.5 0.3 691.4 0.4 692.0 0.5

J7169.391 12.7 12.7 0.0 12.7 0.0 12.7 0.0

J7181.735 291.6 291.6 0.0 291.6 0.0 291.6 0.0

J72 654.6 655.9 0.2 656.5 0.3 657.0 0.4

J72.11543 34.3 34.2 ‐0.1 34.2 ‐0.2 34.2 ‐0.1

J720.4133 22.4 22.4 0.0 22.4 0.0 22.4 0.0

J724.2288 108.6 108.6 0.0 108.6 0.0 108.6 0.0

J7244.889 73.0 73.0 0.0 73.0 0.0 73.0 0.0

J7262.571 13.2 13.2 0.0 13.2 0.0 13.2 0.0

J7283.478 449.9 450.2 0.1 450.3 0.1 450.4 0.1

J7291.305 104.9 104.9 0.0 105.0 0.0 104.9 0.0

J73 16.5 16.5 0.0 16.5 0.0 16.5 0.0

J733.0008 22.5 22.6 0.5 22.7 0.8 22.8 1.2

J7386.725 9.4 9.4 0.0 9.4 0.0 9.4 0.0

J74 0.0 0.0 #DIV/0! 0.0 #DIV/0! 0.0 #DIV/0!

J746.3262 18.6 18.6 0.1 18.6 0.2 18.6 0.2

J748.1461 589.4 589.9 0.1 590.2 0.1 590.3 0.1

J75 129.6 129.6 0.0 129.6 0.0 129.6 0.0

J75.05647 20.2 20.2 0.0 20.2 0.0 20.2 0.0

J7539.157 286.2 286.3 0.0 286.3 0.0 286.3 0.0

J76 135.9 136.0 0.0 136.0 0.0 136.0 0.0



Peak Flow (m3/s)
Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

  Full 48hr 

Regional Storm
Node

with a 25 mm Storm in 

prior week

with a 50 mm Storm in 

prior week

with a 75 mm Storm in 

prior week

J764.7366 18.6 18.6 0.0 18.6 0.0 18.6 0.0

J764.7671 7.1 7.1 0.0 7.1 0.0 7.1 0.0

J7687.206 688.7 690.5 0.3 691.4 0.4 692.0 0.5

J77 22.2 22.2 0.1 22.3 0.1 22.3 0.2

J774.8608 19.1 19.1 0.4 19.2 0.6 19.2 0.8

J7799.578 12.1 12.1 0.0 12.1 0.0 12.1 0.0

J78 87.0 87.1 0.1 87.3 0.2 87.5 0.5

J780.2282 5.5 5.5 0.0 5.5 0.0 5.5 0.0

J7808.338 430.4 430.6 0.1 430.7 0.1 430.8 0.1

J7867.152 291.0 291.0 0.0 290.9 0.0 290.9 0.0

J7875.212 100.8 100.8 0.0 100.8 0.0 100.8 0.0

J789.0124 449.3 449.6 0.1 449.7 0.1 449.8 0.1

J79 403.9 404.1 0.0 404.2 0.1 404.2 0.1

J7915.699 40.9 41.0 0.0 40.9 0.0 40.9 0.0

J792.5045 49.8 49.8 0.0 49.8 0.0 49.8 0.0

J8 18.9 18.9 0.0 18.9 0.0 18.9 0.0

J80 66.1 66.1 0.0 66.1 0.0 66.1 0.0

J805.5307 42.5 42.5 0.0 42.5 0.0 42.5 0.0

J8055.472 63.5 63.5 0.0 63.5 0.0 63.5 ‐0.1

J81 112.9 113.0 0.1 113.0 0.1 113.0 0.1

J8129.657 12.5 12.5 0.0 12.5 0.0 12.5 0.0

J815.309 155.7 155.8 0.0 155.8 0.1 155.8 0.1

J819.4138 7.6 7.6 0.0 7.6 0.0 7.6 0.0

J82 56.0 56.0 0.0 56.0 0.0 56.0 0.0

J828.1942 170.5 170.6 0.0 170.6 0.0 170.5 0.0

J829.3785 12.7 12.7 0.0 12.7 0.0 12.7 0.0

J83 93.2 93.3 0.1 93.4 0.2 93.4 0.2

J83.13744 15.7 15.7 0.0 15.7 0.0 15.7 0.0

J8328.882 657.6 659.0 0.2 659.7 0.3 660.2 0.4

J8436.508 430.2 430.5 0.1 430.6 0.1 430.7 0.1

J846.791 83.4 83.5 0.1 83.6 0.2 83.7 0.4

J85 61.3 61.3 0.0 61.3 0.0 61.3 0.0

J85.92478 51.3 51.4 0.1 51.4 0.1 51.4 0.2

J8568.065 133.9 133.9 0.0 134.0 0.0 134.0 0.0

J86 38.6 38.6 0.0 38.6 0.0 38.6 0.0

J8615.17 12.7 12.7 0.0 12.7 0.0 12.7 0.0

J8654.107 37.1 37.1 0.0 37.1 0.0 37.1 0.0

J868.3434 9.0 9.0 0.0 9.0 0.0 9.0 0.0

J8680.076 60.4 60.4 0.0 60.4 0.0 60.3 ‐0.1

J87 430.3 430.5 0.1 430.7 0.1 430.7 0.1

J87_2 6.7 6.8 0.1 6.8 0.1 6.8 0.1

J876.8579 29.8 29.8 0.0 29.8 0.0 29.8 0.0

J8763.53 289.8 289.8 0.0 289.8 0.0 289.8 0.0

J878.9703 0.0 0.0 #DIV/0! 0.0 #DIV/0! 0.0 #DIV/0!

J88 30.8 30.9 0.1 30.9 0.2 30.9 0.2

J881.1895 39.5 39.5 0.0 39.5 0.0 39.5 0.0

J888.7265 0.0 0.0 #DIV/0! 0.0 #DIV/0! 0.0 #DIV/0!

J889.7352 26.0 26.0 0.0 26.0 0.0 26.0 0.0

J89 430.1 430.3 0.1 430.5 0.1 430.5 0.1



Peak Flow (m3/s)
Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

  Full 48hr 

Regional Storm
Node

with a 25 mm Storm in 

prior week

with a 50 mm Storm in 

prior week

with a 75 mm Storm in 

prior week

J89.63474 11.7 11.7 0.0 11.7 0.0 11.7 0.0

J892.6398 684.3 686.0 0.2 686.8 0.4 687.3 0.4

J8934.341 657.6 659.0 0.2 659.7 0.3 660.2 0.4

J8940.271 12.1 12.1 0.0 12.1 0.0 12.1 0.0

J8967.635 37.1 37.1 0.0 37.1 0.0 37.1 0.0

J9 32.5 32.5 0.0 32.5 0.0 32.5 0.0

J90 158.5 158.6 0.0 158.6 0.1 158.6 0.1

J90.97629 111.0 111.0 0.0 111.0 0.0 111.0 0.0

J9007.337 281.7 281.7 0.0 281.7 0.0 281.7 0.0

J9019.379 430.3 430.5 0.1 430.7 0.1 430.7 0.1

J9028.664 134.0 134.1 0.0 134.1 0.0 134.1 0.0

J903.7228 299.4 299.7 0.1 299.8 0.1 299.9 0.2

J91 381.5 381.7 0.0 381.8 0.1 381.8 0.1

J91.75469 36.8 36.8 0.0 36.8 0.0 36.8 0.0

J913.9267 5.1 5.1 0.0 5.1 0.0 5.1 0.0

J917.7521 23.0 23.0 0.1 23.0 0.1 23.0 0.1

J917.9003 6.3 6.3 0.0 6.3 0.0 6.3 0.0

J92 656.7 658.0 0.2 658.6 0.3 659.1 0.4

J92.23235 590.0 590.5 0.1 590.8 0.1 590.9 0.1

J9205.768 27.5 27.5 0.0 27.5 0.0 27.5 0.0

J9279.514 8.7 8.7 0.0 8.7 0.0 8.7 0.0

J928.7247 9.3 9.3 0.0 9.3 0.0 9.3 0.0

J93 32.0 32.0 0.0 32.0 0.0 32.0 0.0

J9343.321 290.5 290.4 0.0 290.5 0.0 290.5 0.0

J9377.197 430.3 430.6 0.1 430.7 0.1 430.7 0.1

J94 155.5 155.5 0.0 155.5 0.0 155.5 0.0

J9470.639 303.5 303.2 ‐0.1 303.2 ‐0.1 303.2 ‐0.1

J95 43.1 43.1 0.0 43.1 0.0 43.1 0.0

J952.491 11.9 11.9 0.0 11.9 0.0 11.9 0.0

J96 430.4 430.6 0.1 430.8 0.1 430.8 0.1

J965.0159 4.6 4.6 0.0 4.6 0.0 4.6 0.0

J965.6652 10.3 10.3 0.0 10.3 0.0 10.3 0.0

J97 16.1 16.1 0.0 16.1 0.0 16.1 0.0

J97.22127 10.1 10.1 0.0 10.1 0.0 10.1 0.0

J9763.591 24.8 24.8 0.0 24.8 0.0 24.8 0.0

J9779.207 280.3 280.4 0.0 280.4 0.0 280.4 0.0

J98 33.6 33.6 0.0 33.6 0.0 33.6 0.0

J9828.419 430.3 430.6 0.1 430.7 0.1 430.8 0.1

J9893.073 134.2 134.2 0.0 134.2 0.0 134.2 0.0

J99 384.5 384.6 0.0 384.7 0.1 384.8 0.1

J99.79633 5.9 5.9 0.0 5.9 0.0 5.9 0.0

J9920.304 278.0 278.0 0.0 278.1 0.0 278.1 0.0

J993.3965 15.3 15.3 0.0 15.3 0.0 15.3 0.0

J998.1404 631.4 632.4 0.2 633.0 0.3 633.3 0.3

JBE1005 53.3 53.3 0.0 53.3 0.0 53.3 0.0

JBE1010 58.1 58.1 0.0 58.1 0.0 58.1 0.0

JBE1012 30.6 30.6 0.1 30.7 0.2 30.7 0.2

JBE1020 35.0 35.0 0.1 35.1 0.2 35.1 0.2

JBE1025 91.7 91.8 0.0 91.8 0.1 91.8 0.1



Peak Flow (m3/s)
Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change

  Full 48hr 

Regional Storm
Node

with a 25 mm Storm in 

prior week

with a 50 mm Storm in 

prior week

with a 75 mm Storm in 

prior week

JBE1030 92.5 92.5 0.0 92.5 0.1 92.5 0.1

JBE1040 93.9 94.0 0.0 94.0 0.1 94.0 0.1

JBE1050 94.3 94.3 0.0 94.3 0.1 94.4 0.1

JBE1051 95.2 95.3 0.0 95.3 0.1 95.3 0.1

JBE1055 98.0 98.0 0.0 98.0 0.0 98.0 0.0

JBE1060 99.4 99.4 0.0 99.4 0.1 99.4 0.1

JBE1080 4.2 4.2 0.0 4.2 0.0 4.2 0.0

JBE1090 6.0 6.0 0.1 6.0 0.1 6.0 0.1

JBE1105 99.2 99.2 0.0 99.2 0.1 99.2 0.1

JBE1110 100.0 100.1 0.0 100.1 0.1 100.1 0.1

JBE1120 99.8 99.9 0.0 99.9 0.1 99.9 0.1

JBE1125 99.0 99.0 0.0 99.1 0.1 99.1 0.1

JBE1130 97.7 97.7 0.0 97.7 0.1 97.8 0.1

JBE1140 98.1 98.1 0.0 98.1 0.1 98.1 0.1

JBE1150 98.1 98.1 0.0 98.1 0.1 98.2 0.1

JBE1151 125.2 125.3 0.0 125.3 0.1 125.3 0.1

JBE1152 125.0 125.0 0.0 125.1 0.1 125.1 0.1

JBE1154 129.2 129.3 0.1 129.3 0.1 129.3 0.1

JBE1156 128.9 129.0 0.1 129.0 0.1 129.0 0.1

JBE1160 129.0 129.1 0.1 129.1 0.1 129.1 0.1

JBE1162 128.7 128.7 0.1 128.8 0.1 128.8 0.1

JBE1165 128.6 128.7 0.1 128.7 0.1 128.7 0.1

JBE1170 128.7 128.7 0.1 128.8 0.1 128.8 0.1

JBE1190 129.1 129.1 0.1 129.2 0.1 129.2 0.1

JBE1200 128.7 128.8 0.1 128.8 0.1 128.8 0.1

JBE1210 128.3 128.3 0.1 128.4 0.1 128.4 0.1

JBE1215 127.6 127.7 0.1 127.7 0.1 127.7 0.1

JBE1217 127.6 127.7 0.1 127.8 0.1 127.8 0.1

JBE1220 127.7 127.8 0.1 127.8 0.1 127.9 0.1

JBE1222 127.7 127.7 0.1 127.8 0.1 127.8 0.1

JBE1223 127.6 127.7 0.1 127.7 0.1 127.7 0.1

JBE1224 127.5 127.6 0.1 127.7 0.1 127.7 0.1

JBE1225 127.5 127.6 0.1 127.6 0.1 127.6 0.1

JBE1230 127.5 127.6 0.1 127.7 0.1 127.7 0.1

JBE3015 16.5 16.5 0.0 16.5 0.0 16.5 0.0

JBE3020 19.3 19.3 0.0 19.3 0.0 19.3 0.0

JBE3025 18.9 18.9 0.0 18.9 0.0 18.9 0.0

JBE3050 21.4 21.4 0.0 21.4 0.0 21.4 0.0

JBE3055 21.4 21.4 0.0 21.4 0.0 21.4 0.0

JBE3060 28.8 28.8 0.0 28.8 0.0 28.8 0.0

JBE3090 27.4 27.4 0.0 27.4 0.0 27.4 0.0

JBE3120 3.8 3.8 0.0 3.8 0.1 3.9 0.1

JBE3140 29.5 29.5 0.0 29.5 0.0 29.5 0.0

JBE3150 30.3 30.3 0.0 30.3 0.0 30.3 0.0

JBE4015 1.7 1.7 0.4 1.7 0.5 1.7 0.7

JBE4020 3.2 3.2 0.2 3.2 0.3 3.2 0.3

JBE4030 5.1 5.1 0.2 5.1 0.3 5.1 0.3

JBE4035 5.0 5.0 0.2 5.0 0.3 5.0 0.3

JBE4040 7.1 7.1 0.2 7.1 0.2 7.1 0.2



Peak Flow (m3/s)
Peak Flow 

(m3/s)
% Change

Peak Flow 

(m3/s)
% Change
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with a 75 mm Storm in 

prior week

JBE4050 8.5 8.5 0.1 8.5 0.2 8.5 0.2

JBE4060 9.8 9.8 0.1 9.8 0.2 9.8 0.2

JBR1005 134.1 134.1 0.0 134.1 0.0 134.1 0.0

JBR1006 41.8 41.8 0.1 41.8 0.1 41.8 0.1

JBR1007 41.8 41.8 0.1 41.8 0.1 41.8 0.1

JBR1010 42.3 42.3 0.1 42.3 0.1 42.3 0.1

JBR1016 134.2 134.2 0.0 134.2 0.0 134.2 0.0

JBR1018 134.1 134.1 0.0 134.2 0.0 134.2 0.0

JBR1020 134.1 134.1 0.0 134.1 0.0 134.2 0.0

JBR1022 152.2 152.3 0.0 152.3 0.1 152.3 0.1

JBR1030 152.2 152.3 0.0 152.3 0.1 152.3 0.1

JBR1040 152.2 152.3 0.0 152.3 0.1 152.3 0.1

JBR1050 151.9 152.0 0.0 152.0 0.1 152.0 0.1

JBR1070 151.1 151.2 0.0 151.2 0.1 151.2 0.1

JBR1080 151.4 151.4 0.0 151.4 0.1 151.5 0.1

JBR1090 151.4 151.4 0.0 151.4 0.1 151.5 0.1

JBR1110 151.2 151.3 0.0 151.3 0.1 151.3 0.1

JBR1112 150.7 150.7 0.0 150.8 0.1 150.8 0.1

JBR1114 150.5 150.6 0.0 150.6 0.1 150.6 0.1

JBR1116 150.4 150.5 0.0 150.5 0.1 150.5 0.1

JBR1130 150.2 150.2 0.0 150.2 0.1 150.3 0.1

JBR1132 150.1 150.1 0.0 150.2 0.1 150.2 0.1

JBR1162 150.0 150.0 0.0 150.1 0.1 150.1 0.1

JBR1164 150.0 150.0 0.0 150.0 0.1 150.1 0.1

JBR1180 150.1 150.1 0.0 150.1 0.1 150.2 0.1

JBR1182 150.0 150.1 0.0 150.1 0.1 150.1 0.1

JBR1184 150.0 150.1 0.0 150.1 0.1 150.1 0.1

JBR1190 150.0 150.1 0.0 150.1 0.1 150.1 0.1

JBR1191 150.0 150.1 0.0 150.1 0.1 150.1 0.1

JBR1195 154.2 154.2 0.0 154.3 0.1 154.3 0.1

JBR1200 154.7 154.7 0.0 154.8 0.1 154.8 0.1

JBR3010 2.7 2.7 0.0 2.7 0.0 2.7 0.0

JBR3020 9.1 9.1 0.0 9.1 0.0 9.1 0.0

JBR3025 9.1 9.1 0.0 9.1 0.0 9.1 0.0

JBR3070 16.1 16.1 0.0 16.1 0.0 16.1 0.0

JBR3075 10.0 10.0 0.0 10.0 0.0 10.0 0.0

JBR3080 1.1 1.1 0.0 1.1 0.0 1.1 0.0

JBR3100 5.0 5.0 0.0 5.0 0.0 5.0 0.0

JBR3115 16.0 16.0 0.0 16.0 0.0 16.0 0.0

JBR3120 19.4 19.4 0.0 19.4 0.0 19.4 0.0

JBR3130 3.0 3.0 0.0 3.0 0.0 3.0 0.0

JBR3135 21.5 21.5 0.0 21.5 0.0 21.5 0.0

JBR3140 21.5 21.5 0.0 21.5 0.0 21.5 0.0

JBR3150 26.0 26.0 0.0 26.0 0.0 26.0 0.0

JBR3170 27.5 27.5 0.0 27.5 0.0 27.5 0.0

JBR3172 27.4 27.4 0.0 27.4 0.0 27.4 0.0

JBR3174 31.7 31.7 0.0 31.7 0.0 31.7 0.0

JR1072 26.6 26.6 0.0 26.6 0.0 26.6 0.0

JR1074 26.5 26.5 0.0 26.5 0.0 26.5 0.0



Peak Flow (m3/s)
Peak Flow 

(m3/s)
% Change
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with a 75 mm Storm in 

prior week

JRO1003 6.2 6.2 0.0 6.2 0.0 6.2 0.0

JRO1004 6.0 6.0 0.0 6.0 0.0 6.0 0.0

JRO1005 6.2 6.2 0.0 6.2 0.0 6.2 0.0

JRO1007 6.0 6.0 0.0 6.0 0.0 6.0 0.0

JRO1008 6.9 6.9 0.0 6.9 0.0 6.9 0.0

JRO1009 9.5 9.5 0.0 9.5 0.0 9.5 0.0

JRO1010 16.0 16.0 0.0 16.0 0.0 16.0 0.0

JRO1030 20.5 20.5 0.0 20.5 0.0 20.5 0.0

JRO1040 17.1 17.1 0.0 17.1 0.0 17.1 0.0

JRO1050 18.8 18.8 0.0 18.8 0.0 18.8 0.0

JRO1052 18.7 18.7 0.0 18.7 0.0 18.7 0.0

JRO1054 18.7 18.7 0.0 18.7 0.0 18.7 0.0

JRO1056 20.6 20.6 0.0 20.6 0.0 20.6 0.0

JRO1060 30.0 30.0 0.0 30.0 0.0 30.0 0.0

JRO1070 26.6 26.6 0.0 26.6 0.0 26.6 0.0

JRO1090 31.9 31.9 0.0 31.9 0.0 31.9 0.0

JRO1092 33.8 33.8 0.0 33.8 0.0 33.8 0.0

JRO1095 33.7 33.7 0.0 33.7 0.0 33.7 0.0

JRO1098 33.9 33.9 0.0 33.9 0.0 33.9 0.0

JRO1110 42.2 42.2 0.0 42.2 0.0 42.2 0.0

JRO1120 42.8 42.8 0.0 42.8 0.0 42.8 0.0

JRO1130 43.0 43.0 0.0 43.0 0.0 43.0 0.0

JRO1160 54.0 54.0 0.0 54.0 0.0 54.0 0.0

JRO1162 54.3 54.3 0.0 54.3 0.0 54.3 0.0

JRO1190 57.7 57.7 0.0 57.7 0.0 57.7 0.0

JRO3010 2.4 2.4 0.0 2.4 0.0 2.4 0.0

JRO3020 5.9 5.9 0.0 5.9 0.0 5.9 0.0

JRO3025 8.0 8.0 0.0 8.0 0.0 8.0 0.0

R1 43.5 43.5 0.0 43.5 0.0 43.5 0.0

RH_Rouge404‐G 283.9 284.0 0.0 284.0 0.0 284.0 0.0

RH_RougeEast‐F 108.6 108.6 0.0 108.6 0.0 108.6 0.0

RH_RougeWest‐E 24.9 24.9 0.0 25.0 0.1 25.0 0.1

HY048 150.0 150.0 0.0 150.0 0.0 150.0 0.0

HY049 106.6 106.6 0.0 106.7 0.0 106.6 0.0

WSC_02HC022 656.0 657.3 0.2 657.9 0.3 658.4 0.4

WSC_02HC028 426.4 426.7 0.1 426.8 0.1 426.9 0.1

WSC_02HC053 385.6 385.7 0.0 385.8 0.1 385.9 0.1

J84 48.8 48.8 0.0 48.8 0.1 48.8 0.1
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Memo 

To:  Dan Hipple and Dilnesaw Chekol, TRCA 

From: Aaron Farrell/Michael Penney/Ron Scheckenberger, Amec Foster Wheeler 

Date: August 25, 2017 

File: TP112084-26 

Re: Rouge River Watershed Hydrology Update – Local Calibration for Little Rouge 

Subwatershed 

 
1. INTRODUCTION 

As requested by TRCA (ref. e-mail correspondence Hipple-Scheckenberger/Farrell, July 27, 
2017), Amec Foster Wheeler has updated the calibration documented in the June 23, 2017 
Technical Memorandum in order to further enhance and improve upon the simulated runoff 
response for the Little Rouge Subwatershed; as part of the overall calibration for the Rouge River 
Watershed.  The previous (June 23, 2017) calibration effort built upon the approach established 
during the meeting of January 15, 2016, the calibration findings documented in the Technical 
Memorandum of September 1, 2016, the approach discussed during the November 25, 2016 
meeting with TRCA and the Authority’s Peer Reviewer.  Based upon the July 27, 2017 e-mail 
correspondence provided by TRCA, it is understood that the June 2017 local calibration for the 
Little Rouge Subwatershed has provided acceptable results (i.e. simulated runoff volumes and 
peak flows) for Water Survey Canada (WSC) Gauge 02HC053, however TRCA Staff has 
requested additional calibration be completed to further improve upon the correlation between the 
observed and simulated runoff responses to WSC Gauge 02HC028. The following has been 
prepared to document the results of this latest local calibration for the Little Rouge Subwatershed 
downstream of Water Survey Canada Gauge 02HC053. 
 
2. LOCAL CALIBRATION METHODOLOGY 

The methodology applied for the local calibration to WSC Gauge 02HC028 has built upon the 
approach and criteria outlined in the June 23, 2017 Technical Memorandum and the subsequent 
correspondence with TRCA (ref. e-mail correspondence Farrell-Hipple, August 2, 2017), as 
follows: 
 

i. Further calibration to subcatchments downstream of WSC Gauge 02HC053 within Little 
Rouge Subwatershed is required to achieve higher runoff volume and peak flows at WSC 
Gauge 02HC028; subcatchments parameters to WSC Gauge 02HC053 are to remain as 
per the calibration presented in the June 23, 2017 Technical Memorandum. 
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ii. Model parameters for the subcatchments between Gauges 02HC053 and 02HC028 
(i.e. downstream of the former but upstream of the latter) are to be adjusted to increase 
the simulated runoff volumes and peak flows at Gauge 02HC028. 

iii. Soil parameters for Little Rouge Subwatershed (i.e. hydraulic conductivity, initial moisture 
deficit, and suction head) for the subcatchments within the lower reaches of the Little 
Rouge (i.e. downstream of WSC Gauge 02HC028) are to apply the soil parameterization 
established for the subcatchments between Gauges 02HC053 and 02HC028.  
[NOTE: The final report is to include a recommendation for additional flow monitoring along 
the Little Rouge downstream of Gauge 02HC028 as part of future studies].  

 
In addition to the above, the differences between the observed and simulated volumes and peak 
flows to Gauge 02HC053, as per the approved calibration presented in the June 23, 2017 
Technical Memorandum, have been used to establish the “benchmarks” for the additional 
calibration to Gauge 02HC028. 
 
3. CALIBRATION RESULTS 

Adjustment of Hydraulic Conductivity Only 

The local calibration for the subcatchment parameters draining to WSC Gauge 02HC053 has built 
upon the parameters established in the June 2017 calibration.  The soil parameters, 
corresponding to this initial paramertization, are summarized in Table 1. 
 

Table 1:  Calibrated Soil Parameters for Calibrated Little Rouge Watershed to 
Gauge 02HC053 PCSWMM Model 

Soil Type 
Conductivity Suction Head 

Initial MD 
mm/hr mm 

Diamicton Clayey 0.71 189.0 0.0189 
Diamicton Sandy 2.31 62.2 0.1044 
Diamicton Silty 29.97 61.0 0.0470 

Gravel 84.28 34.3 0.0216 
Gravel Sandy 84.28 34.3 0.0216 

Organic Deposits 4.62 119.0 0.1215 
Sand 20.98 42.7 0.0423 

Sand Gravelly 20.98 42.7 0.0423 
Sand Silty 7.64 77.0 0.0765 
Silt Clayey 0.36 203.0 0.2259 

 
The PCSWMM hydrologic model for the Little Rouge Subwatershed has been used to generate 
simulated runoff volumes and peak flow responses for the historic storm events identified in the 
September 1, 2016 and June 23, 2017 Technical Memoranda for model calibration.  Consistent 
with previous practice, the soil parameterization for the model subcatchments has been 
established by areally weighting the soil parameters by the respective proportion within the 
subcatchments using the Surficial Geology mapping provided by TRCA for the Rouge River 
Hydrology Study.  Consistent with the previous calibration approach, the calibration events have 
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been executed as discrete storm events, preceded by a 25 mm “hot start” file to remove 
instabilities from the hydraulic routing elements and a seven-day warm-up period prior to the event 
to establish antecedent moisture conditions, and the subcatchment parameterization has been 
applied consistently for all calibration events 
 
The local calibration for WSC Gauge 02HC028 has uniformly adjusted the hydraulic conductivity 
for the subcatchments downstream of WSC Gauge 02HC053; the approved parameterization 
upstream of WSC Gauge 02HC053 has been retained, as agreed with TRCA.  It should be noted 
that the approach of uniformly adjusting the hydraulic conductivity differs from the methodology 
applied for the calibration of the balance of the PCSWMM model for the Rouge River Watershed, 
whereby the calibrated parameters have been correlated to literature values for specific soil types, 
in order to maintain a physical basis for the model parameterization.  The initial calibration has 
consisted of incrementally adjusting the hydraulic conductivity within the respective 
subcatchments, to increase the simulated volume and peak flow, as per the direction provided by 
TRCA in the July 27, 2017 correspondence; all other parameters (i.e. subcatchments 
imperviousness, suction head, initial moisture deficit, subcatchments length/width) have been 
retained as per the June 23, 2017 calibration.  As noted, the differences between the observed 
and simulated peak flows generated by the approved calibration to WSC Gauge 02HC053 has 
been used as the “benchmark” for the calibration to WSC Gauge 02HC028.  Through this process, 
the hydraulic conductivity of the subcatchments downstream of WSC Gauge 02HC053 have been 
reduced by 70% compared to the values established in the June 23, 2017 model calibration.  The 
resulting soil parameterization for the Little Rouge Subwatershed is summarized in Table 2. 
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Table 2:  Soil Parameters for Calibrated Little Rouge Subwatershed PCSWMM 
Model—Adjustment to Hydraulic Conductivity Downstream of WSC 
Gauge 02HC053 

Soil Type 
Conductivity Suction Head 

Initial MD 
mm/hr mm 

Upstream of WSC Gauge 02HC053 
Diamicton Clayey 0.71 189.0 0.0189 
Diamicton Sandy 2.31 62.2 0.1044 
Diamicton Silty 29.97 61.0 0.0470 

Gravel 84.28 34.3 0.0216 
Gravel Sandy 84.28 34.3 0.0216 

Organic Deposits 4.62 119.0 0.1215 
Sand 20.98 42.7 0.0423 

Sand Gravelly 20.98 42.7 0.0423 
Sand Silty 7.64 77.0 0.0765 
Silt Clayey 0.36 203.0 0.2259 

Downstream of WSC Gauge 02HC053 
Diamicton Clayey 0.21 189.0 0.0189 
Diamicton Sandy 0.69 62.2 0.1044 

Diamicton Silty 8.99 61.0 0.0470 

Gravel 25.28 34.3 0.0216 
Gravel Sandy 25.28 34.3 0.0216 

Organic Deposits 1.39 119.0 0.1215 
Sand 6.29 42.7 0.0423 

Sand Gravelly 6.29 42.7 0.0423 
Sand Silty 2.29 77.0 0.0765 

Silt Clayey 0.11 203.0 0.2259 

Note:  Bolded values represent the majority soil compositions between WSC Gauge 02HC053 
and WSC Gauge 02HC028. 

 
The simulated runoff volumes and peak flows have been extracted from the model results, and 
compared against observed values, in order to evaluate model performance.  The results of this 
assessment are presented in Table 3, along with the results previously presented for the June 23, 
2017 model calibration. 
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Table 3:   Comparison of Simulated and Observed Runoff Volume and Peak Flow for September 2016 Calibration for 
Little Rouge Subwatershed  and August 2017 Calibration with Hydraulic Conductivity Reduced by 70% for 
Subcatchments below Gauge 02HC053 

Gauge Event 

Runoff Volume (m3) Peak Flow (m3/s) 

Observed
June 
2017 

% Diff Aug-17 % Diff Observed
June 
2017 

% Diff Aug-17 % Diff 

02HC028 

11-May-06 721063 478723 -33.6 546403 -24.2 5.17 3.87 -25.1 4.43 -14.2 
01-Jul-06 351401 618627 76.0 697359 98.5 2.77 4.59 65.8 4.80 73.5 
20-Jul-08 1491657 1610703 8.0 1910530 28.1 11.11 7.24 -34.8 9.69 -12.8 
09-Aug-08 728139 434390 -40.3 507124 -30.4 4.02 2.81 -30.2 3.41 -15.2 
02-Jun-10 477956 612996 28.3 797058 66.8 3.34 6.33 89.6 8.07 141.5 
24-Jun-10 705415 455511 -35.4 561064 -20.5 6.91 3.88 -43.8 5.66 -18.1 
23-Jul-10 1042622 1022905 -1.9 1315351 26.2 11.48 10.66 -7.2 15.73 37.0 
01-Aug-13 625140 632753 1.2 760072 21.6 6.51 6.18 -5.1 6.98 7.2 
05-Sep-14 1074768 629768 -41.4 788020 -26.7 10.07 5.89 -41.6 6.97 -30.7 

02HC053 

11-May-06 465142 342468 -26.4 342468 -26.4 3.65 3.67 0.4 3.67 0.4 
01-Jul-06 334133 451954 35.3 451954 35.3 2.53 7.26 186.9 7.26 186.9 
20-Jul-08 868070 1166278 34.4 1166278 34.4 7.51 9.80 30.5 9.80 30.5 
09-Aug-08 365077 277396 -24.0 277396 -24 1.82 3.04 67.2 3.04 67.2 
02-Jun-10 358394 366699 2.3 366699 2.3 2.82 6.04 114.1 6.04 114.1 
24-Jun-10 416117 265284 -36.2 265284 -36.2 4.44 4.26 -4.0 4.26 -4.0 
23-Jul-10 633595 623290 -1.6 623290 -1.6 8.33 15.52 86.3 15.52 86.3 
01-Aug-13 488306 437327 -10.4 437327 -10.4 5.7 9.68 69.7 9.68 69.7 
05-Sep-14 638248 436567 -31.6 436567 -31.6 6.77 7.18 6.0 7.18 6.0 

Note: Cells highlighted green are noted to fall within the acceptable range as per the WaPUG criteria (i.e. -10% to 20% for Volume 
and -15% to 25% for Peak Flow); while cells highlighted yellow are noted to lie within 10% of the limits as per the WaPUG 
criteria, and are considered acceptable for the purpose of model calibration and validation. 
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The results in Table 3 indicate that uniformly reducing the hydraulic conductivity of the 
subcatchments downstream of WSC Gauge 02HC053 by 70% would generate simulated peak 
flows and runoff volumes within a similar range of difference from observed values, as was 
obtained for the approved calibration to WSC Gauge 02HC053.  The results further indicate that 
the adjustment to the hydraulic conductivity has yielded five (5) storm events with simulated peak 
flows and three (3) simulated volumes within the acceptable range as per the WaPUG criteria at 
WSC Gauge 02HC028. Moreover, the results indicate that the adjustments have improved the 
correlation between the observed and simulated runoff volumes at Gauge 02HC028, as further 
evidenced by the increased trendline slope from 0.89 to 1.08 and increased R2 from 0.62 to 0.63. 
Similarly, the results for the observed and simulated peak flows at Gauge 02HC028, have 
improved correlation as evidenced by the increased trendline slope from 0.78 to 1.02 and the 
increased R2 from 0.27 to 0.47 (ref. attached). 
 
Although the adjustment has improved upon the simulated results generated to WSC Gauge 
02HC028, the resulting soil parameterization for the subcatchments downstream of WSC Gauge 
02HC053 would require hydraulic conductivities comparable to clay type soils for all soil types.  
As such, the resulting parameterization is not considered to be supported by the physical soils 
data, hence additional calibration has been undertaken to develop soil parameters more 
supported by the physical data. 
 
Adjustment of Hydraulic Conductivity, Suction Head, and Initial Moisture Deficit  

Additional local calibration for WSC Gauge 02HC028 has been undertaken, based upon uniformly 
adjusting the hydraulic conductivity, suction head, and initial moisture deficit for the 
subcatchments downstream of WSC Gauge 02HC053.  The soil parameters have been 
incrementally adjusted within the respective subcatchments, to increase the simulated volume 
and peak flow at WSC Gauge 02HC028.  A maximum adjustment of 60% has been applied, as 
this is considered to be the highest deviation from previously calibrated values which could be 
technically supportable.  The calibration has adjusted the soil parameters based upon the findings 
of the sensitivity analyses, beginning with the most sensitive parameter (i.e. hydraulic 
conductivity), and ending with the least sensitive parameter (i.e. initial moisture deficit); through 
this assessment, it has been determined that a 60% reduction to hydraulic conductivity and a 50% 
reduction to suction head and initial moisture deficit would be required to achieve simulated runoff 
volumes and peak flows within the range previously accepted by TRCA.  The resulting soil 
parameterization for the Little Rouge Subwatershed is summarized in Table 4, and the comparison 
of simulated and observed volumes and peak flows is presented in Table 5. 
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Table 4:  Soil Parameters for Calibrated Little Rouge Subwatershed PCSWMM 

Model—Adjustment to All Soil Parameter Downstream of WSC Gauge 
02HC053 

Soil Type 
Conductivity Suction Head 

Initial MD 
mm/hr mm 

Upstream of WSC Guage 02HC053 
Diamicton Clayey 0.71 189.0 0.0189 
Diamicton Sandy 2.31 62.2 0.1044 
Diamicton Silty 29.97 61.0 0.0470 

Gravel 84.28 34.3 0.0216 
Gravel Sandy 84.28 34.3 0.0216 

Organic Deposits 4.62 119.0 0.1215 
Sand 20.98 42.7 0.0423 

Sand Gravelly 20.98 42.7 0.0423 
Sand Silty 7.64 77.0 0.0765 
Silt Clayey 0.36 203.0 0.2259 

Downstream of WSC Gauge 02HC053 
Diamicton Clayey 0.29 94.5 0.0095 
Diamicton Sandy 0.92 31.1 0.0522 

Diamicton Silty 11.99 30.5 0.0235 

Gravel 33.71 17.2 0.0108 
Gravel Sandy 33.71 17.2 0.0108 

Organic Deposits 1.85 59.5 0.0608 
Sand 8.39 21.3 0.0212 

Sand Gravelly 8.39 21.3 0.0212 
Sand Silty 3.06 38.5 0.0383 

Silt Clayey 0.14 101.5 0.1130 

Note: Bolded values represent the majority soil compositions between WSC Gauge 02HC053 
and WSC Gauge 02HC028. 
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Table 5:   Comparison of Simulated and Observed Runoff Volume and Peak Flow for September 2016 Calibration for Little 
Rouge Subwatershed  and August 2017 Calibration with All Soil Parameters Adjusted for Subcatchments below 
Gauge 02HC053 

Gauge Event 

Runoff Volume (m3) Peak Flow (m3/s) 

Observed Jun-17 
% 

Diff 
Aug-17 

% 
Diff 

Observed 
Jun-
17 

% Diff 
Aug-

17 
% Diff

02HC028 

11-May-06 721063 478723 -33.6 538209 -25.4 5.17 3.87 -25.1 4.28 -17.2 
01-Jul-06 351401 618627 76 687323 95.6 2.77 4.59 65.8 4.77 72.4 
20-Jul-08 1491657 1610703 8 1861732 24.8 11.11 7.24 -34.8 8.77 -21.1 
09-Aug-08 728139 434390 -40.3 485657 -33.3 4.02 2.81 -30.2 3.09 -23.0 
02-Jun-10 477956 612996 28.3 754994 58.0 3.34 6.33 89.6 7.72 130.8 
24-Jun-10 705415 455511 -35.4 535836 -24.0 6.91 3.88 -43.8 5.06 -26.8 
23-Jul-10 1042622 1022905 -1.9 1267506 21.6 11.48 10.66 -7.2 15.09 31.5 
01-Aug-13 625140 632753 1.2 728592 16.5 6.51 6.18 -5.1 6.73 3.4 
05-Sep-14 1074768 629768 -41.4 770194 -28.3 10.07 5.89 -41.6 6.76 -32.8 

02HC053 

11-May-06 465142 342468 -26.4 342468 -26.4 3.65 3.67 0.4 3.67 0.4 
01-Jul-06 334133 451954 35.3 451954 35.3 2.53 7.26 186.9 7.26 186.9 
20-Jul-08 868070 1166278 34.4 1166278 34.4 7.51 9.8 30.5 9.8 30.5 
09-Aug-08 365077 277396 -24 277396 -24 1.82 3.04 67.2 3.04 67.2 
02-Jun-10 358394 366699 2.3 366699 2.3 2.82 6.04 114.1 6.04 114.1 
24-Jun-10 416117 265284 -36.2 265284 -36.2 4.44 4.26 -4 4.26 -4 
23-Jul-10 633595 623290 -1.6 623290 -1.6 8.33 15.52 86.3 15.52 86.3 
01-Aug-13 488306 437327 -10.4 437327 -10.4 5.7 9.68 69.7 9.68 69.7 
05-Sep-14 638248 436567 -31.6 436567 -31.6 6.77 7.18 6 7.18 6 

Note: Cells highlighted green are noted to fall within the acceptable range as per the WaPUG criteria (i.e. -10% to 20% for Volume 
and -15% to 25% for Peak Flow); while cells highlighted yellow are noted to lie within 10% of the limits as per the WaPUG 
criteria, and are considered acceptable for the purpose of model calibration and validation. 
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The results in Table 5 indicate the reduction of all soil parameters has yielded five (5) storm events
with simulated peak flows and three (3) simulated volumes within the acceptable range as per the
WaPUG criteria at WSC Gauge 02HC028. The results further indicate that the adjustments have
improved the correlation between the observed and simulated runoff volumes at Gauge 02HC028,
as further evidenced by the increased trendline slope from 0.89 to 1.05 and increased R2 from
0.62 to 0.63. Similarly, the results for the observed and simulated peak flows at Gauge 02HC028,
have improved correlation as evidenced by the increased trendline slope from 0.78 to 0.97 and
the increased R2 from 0.27 to 0.43 (ref. attached).

Based upon the foregoing, it is recommended that the soil parameters advanced in Table 4 for
the Little Rouge Subwatershed be applied for the hydrologic modelling. It is requested that TRCA
review the foregoing and confirm that the local calibration presented herein is approved for use in
completing the Rouge River Hydrology Study. As previously discussed with TRCA, we will be
updating the hydrologic modelling for the existing and the Future OP Land Use Scenarios based
upon the foregoing, and updating the results of the impact assessment accordingly beginning next
week.

We trust that the foregoing satisfies TRCA’s current requirements regarding the local calibration
of the Little Rouge Subwatershed.  Feel free to contact our office should you have any questions
regarding the above.

AF/MP/RS/af/mp/cc

/attach
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April 5, 2018

WSP Canada Group Limited
100 Commerce Valley Drive West
Thornhill, Ontario, L3T OA1 Canada

Attention: 1) Albert Z. Zhuge, M.A.Sc., P.Eng. PMP.
Senior Project Manager Water Resources, WSP Group Limited

2) Robert Bishop, M.Sc., P.Eng.
President, RBWATER INC.

Dear Sirs,
Re: Rouge River Hydrology Study — Response to Final Peer Review Comments
(ref.

ZhugelBishop-Chekol, January 17, 2018)

TRCA appreciated for your invaluable peer review comments that led to significant
improvement in recalibration of the Rouge River Watershed Hydrology update. We
noted that the final calibration results now fall within TRCA’s criteria for accepting the
calibration results. In your letter dated January 17, 2018, it was indicated that there
needs to be clarification about representation antecedent moisture condition in Green &
Ampt method. We agree that the 2002 MNR Technical Guide River & Stream Systems:
Flooding Hazard Limit provides guidance how the moisture content of the soil prior to
the last 12 hours of the Hurricane Hazel storm in the Soil Conservation Services (SCS)
Curve Number (CN) Method should be represented in order to estimate the runoff
properly. That means the first 36 hr of Hurricane Hazel storm will be represented with
CN values adjusted to saturated antecedent moisture condition (AMCIII). However, this
document lacks in providing clear guidance in how the moisture content of the soil prior
to the last 12 hours of the Hurricane Hazel storm should be represented in the other
hydrological methods such as Green & Ampt method. In the absence of this guidance,
TRCA staff consulted other CA5 which have had experience in utilizing hydrological
methods other than Curve Number Method. These CAs indicated that as the Green &
Ampt method is physically-based method or process-based approach to estimate
infiltration processes, running the hydrologic model with the Green & Ampt method
using 48 hrs Hurricane Hazel will account the soil moisture condition at end of 36 hr and

Tel. 416.661.6600, 1.888.872.2344 I Fax. 416.661.6898 info@trca.on.ca I 5 Shoreham Drive, Downsview, ON M3N 154
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result in proper estimation of the Regulatory flows. This approach has been considered
in other Hydrology updates undertaken using Green & Ampt in PCSWMM by TRCA’s
Capital project team.

With regards to the consideration of seasonal snowmelt, TRCA has initiated the
hydrology study for the Rouge River watershed to calculate the regulatory peak flows
for determining floodplain limits and develop stormwater management quantity control
criteria to mitigate the negative effects of future urban expansion in the watershed.
Runoff generated from extreme rainfall events from urban impervious area is more
critical in designing stormwater management facilities than from snowmelt; therefore,
the selection of design storms for developing stormwater management control criteria
should be based on simulated flows that compare with results of flow frequency analysis
derived from rainfall events. Having said that, for sizing of crossings along the major
watercourses, it is critical that the crossing project needs to take a look at the flow
frequency analysis which includes all recorded peak flows including peak flows resulted
spring snowmelt.

We are hopeful that the above noted discussion in addition to the response from AMEC
will address the points that were mentioned in your letter dated Jan17, 2018 and you
will be sending us the final sign-off for the Peer Review.

Yours sincerely,

TORONTO AND REGION CONSERVATION AUTHORITY
Engineering Services, Restoration & Infrastructure Division

ia~
Per: Dan Hipple, P.Eng Per: ~ -saw 4’ Chekol, Ph.D, P.Eng
Manager, Water ResourcesEngineering Senior Engineer, Water Resources
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2018-05-14 

 

Toronto and Region Conservation Authority 
101 Exchange Avenue 
Concord 
ON L4K 5R6 
 
 
Attention:  Mr. Dan Hipple, P.Eng, Manager, Water Resources Engineering  

Mr. Dilnesaw A. Chekol, Ph.D, P.Eng, Senior Engineer, Water Resources 
 

 
Dear Mr. Hipple and Mr. Chekol, 
 
 
Subject: Response to Letter “Rouge River Hydrology Study – Response to Final Peer 

Review Comments, (ref. Zhuge/Bishop-Chekol, January 17, 2018)”, dated April 5, 
2018 

 

Thank you for your letter of April 5, 2018 responding to our comments in our letter of January 17, 
2018. We have reviewed your response and noted the points made by yourselves therein, namely: 

 

1  The final calibration results were judged to meet TRCA’s criteria for acceptance; 
 

2 After consultation with other CA’s experienced in using the Green-Ampt model, the approach 
of simulating the full 48 hours of the Hurricane Hazel rainfall was judged to result in proper 
estimation of the Regulatory flows and; 
 

3 In the preparation of stormwater management plans and design of stormwater management 
facilities, the use of extreme rainfall events is appropriate and hence the absence of any 
snowmelt events in the calibration of the model is not critical.  On the other hand, for the 
design of watercourse crossings particularly on the main branches of the watershed and 
indeed, in our opinion, for delineation of flood plain limits in such areas, flow frequency 
estimates based upon all causative factors should be employed. 

 

With the limitations noted above, we are prepared to accept that the final calibrated PCSWMM 
model developed during the Rouge River Hydrology Update 2016 is satisfactory for the purposes 
indicated.   

We do, however, believe that further work should be undertaken related to the factors discussed in 
our January 17, 2018 letter to address the model’s applicability for the additional purposes noted 
in item #3 above. 
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Should you have any further issues related to this matter, please do not hesitate to contact the 
undersigned. 

 

Very truly yours, 

   

WSP CANADA GROUP LIMITED 
 
 
 
 
 
 
Albert Zhuge, M.A.Sc, P.Eng, PMP 
Senior Project Manager

RBWATER INC. 
 
 
 
 
 
 
Rob Bishop, M.Sc., P.Eng 
President, RBWater Inc. 

   

 
 
 
 
RB/az 
 
 
 
cc: Ashraf Zaghal, Ph.D., P.Eng, Manager, Water Resources, Infrastructure, WSP Canada Group Limited 
 
 
 
WSP ref.: 16M-01711-01 
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Management Facility 

Information 

  



INITIAL 

AMEC ID

TRCA 

SWM ID

Municipality 

SWM ID
Municipality UTM X UTM Y

Under 

Construction in 

2009?

Type from 

Aerial

Online / 

Offline
Comment

TRCA 

SWM ID
Facility Type

Erosion 

Control?

Flood 

Control?

Quality 

Control?

Report 

Provided?
Report Type Name of Report Consultant Date

Drainage 

Area 

Plan?

Drainage 

Area?
Area (ha) Imperv? Imperv (%) SWM RC? Included? Basin Type

Drainage 

Area?

Drainage 

Area (ha)
Imperv?

Imperv 

(%)

Total 

Combined 

Facilities

Total 

Basin 

Drainage 

Area (ha)

Total 

Imperv (%)

Report Data 

Provided?

Drainage 

Area?
Drainage Area (ha) Imperv?

Imperv 

(%)
RC?

Type of 

Report
Report Name Consultant Date Facility Name/Area

Erosion 

Control?

Flood 

Control?

Quality 

Control?

Online or 

Offline?

PP 

Elev

Pond Area 

(m2)

Year 

Assumed
Description

Drainage 

Area Plan?

Drainage 

Area?
Imperv? RC?

58 6 1 MARKHAM 632541 4857413 No Wet Pond Offline
Pond 2A from report - subsequently retrofitted?  Check Schaeffers for any 

updates
6 Wetland No Yes Yes Yes Various Various

Schaeffers/C

PW
Various Yes No No Yes Yes 341 Online No No 6 282.7 45% Yes Yes 131.8 (411.1 major) No Yes MDP

Buttonville North 

MDP

Cosburn Patterson 

Wardman
Jul-90 Pond 2A - Buttonville Mdp No Yes Yes Offline 10,715 1987 Yes Yes No Yes

59 6.1 2 MARKHAM 632479 4857656 No Online ONLINE
Pond 2B from report - subsequently retrofitted?  Check Schaeffers for any 

updates
6.1

on-line 

detention
No Yes No Yes Various Various

Schaeffers/C

PW
Various Yes No No Yes Yes 341 Online No No 6 282.7 45% Yes Yes 57.7 (294.9 major) No Yes MDP

Buttonville North 

MDP

Cosburn Patterson 

Wardman
Jul-90 Pond 2B - Buttonville Mdp No Yes No ONLINE 40,757 1986 Yes Yes No Yes

60 6.2 3 MARKHAM 632019 4858444 No Online ONLINE
Pond 2C from report - subsequently retrofitted?  Check Schaeffers for any 

updates
6.2

on-line 

detention
No Yes No Yes Various Various

Schaeffers/C

PW
Various Yes No No Yes Yes 341 Online No No 6 282.7 45% Yes Yes 31 (239.1 major) No Yes MDP

Buttonville North 

MDP

Cosburn Patterson 

Wardman
Jul-90 Pond 2C - Buttonville Mdp No Yes No ONLINE 25,926 1987 Yes Yes No Yes

61 6.3 4 MARKHAM 631851 4858660 No Online ONLINE Pond 2D from report 6.3 Wetland No Yes Yes Yes Various Various
Schaeffers/C

PW
Various Yes No No Yes Yes 341 Online No No 6 282.7 45% Yes Yes 160 (?) No Yes

Design 

Report

Addendum to the 

Revised Buttonville 

North Master 

Drainage Plan

Schaeffers Jun-98
Pond 2D (Buttonville North 

MDP)
? Yes Yes ONLINE 14,716 1991 Yes Yes No Yes

62 6.4 5 MARKHAM 631507 4859118 No Wet Pond Offline Pond 2E from report 6.4 Dry Pond No Yes No Yes Various Various
Schaeffers/C

PW
Various Yes No No Yes Yes 341 Online No No 6 282.7 45% Yes Yes 160 (?) No Yes

Design 

Report

Addendum to the 

Revised Buttonville 

North Master 

Drainage Plan

Schaeffers Jun-98 Pond 2E (Buttonville North MDP) No Yes No ONLINE 5,819 1990 Yes Yes No Yes

63 6.5 6 MARKHAM 631317 4859105 No Wet Pond Offline Pond 2F from report 6.5 Wet Pond Yes Yes Yes Yes Various Various
Schaeffers/C

PW
Various Yes No No Yes Yes 341 Offline No No 6 282.7 45% Yes Yes 160 No Yes

Design 

Report

Addendum to the 

Revised Buttonville 

North Master 

Drainage Plan

Schaeffers Jun-98 Pond 2F (Buttonville North MDP) Yes Yes Yes Offline 30,905 1999 Yes Yes No Yes

64 0 7 MARKHAM 633049 4855892 No Wet Pond Offline

Rodick and 407 area - outline in Markham layer much larger than footprint 

on aerial.  Markham supplied report but gives few details - part of a retrofit 

of online facility (TRCA ID 11?)

0 No No No No No No No No Yes Yes 240.569153 (minor) No No
Design 

Report

Rodick Road 

Extension Detailed 

Design Miller Avenue 

to York Tech Drive

Marshall Macklin 

Monaghan
Aug-00 SE Quadrant Browns Corners Yes No ONLINE 24,501 1989

Refers to retrofit of online 

pond, no details
No Yes No No

65 12 8 MARKHAM 636928 4858408 No Wet Pond Offline Referred to as Walen Pond in MMM data 12 Dry Pond No Yes No Yes SWM Report

Stormwater 

Management 

Report - Markham 

Unionville Centre

Marshall 

Macklin 

Monaghan

Oct-78 No No No Yes Yes 313 Offline Yes 73.7 Yes 61% 1 124 (?) 37% (?) No Yes 78.1 (80.2 major) No No Markville Centre Yes Offline 55,824 1980 No Yes Yes Yes

66 29 11 MARKHAM 639661 4861510 No Online ONLINE Large wet pond online with watercourse 29
on-line 

detention
No Yes No Yes SWM Report ? Schaeffers ? Yes No No Yes Yes 632 Online No No 6 325.7 56% No Yes 62.6 (259.4 major) No No

Northeast Markham - Mt. Joy 

Pond
Yes ONLINE 30,949 2004 Yes Yes No Yes

67 29.1 12 MARKHAM 640086 4860984 No Park Storage Offline Park storage offline - dry pond 29.1 Dry Pond No Yes No Yes SWM Report ? ? ? Yes No No No No No No No Yes (74.2 major) No No Northeast Markham - West Pond Yes Offline 40,697 1979 Yes Yes No No

68 29.2 13 MARKHAM 640992 4861393 No Park Storage Offline Park storage offline - dry pond 29.2 Dry Pond No Yes No No No No No No No No No No Yes (60.6 major) No No Northeast Markham - East  Pond Yes Offline 72,897 1979 No Yes No No

69 31 14 MARKHAM 638119 4855441 No Park Storage Offline Park storage offline - dry pond - no clear RC 31 Dry Pond No Yes No Yes Various Various Various Various Yes No No No No No No No Yes (143.5 major) No No
Pond 1001 - Markham Study 

Area 1A
Yes Offline 37,989 1985 Yes Yes No No

70 31.1 15 MARKHAM 639278 4856101 No Park Storage Offline Park storage offline - dry pond -RC points for 25 and 100 Y only 31.1 Dry Pond No Yes No Yes Various Various Various Various Yes No No Yes No No No No Yes (52.6 major) No No
Pond 1002 - Markham Study 

Area 1A
Yes Offline 45,534 1986 Yes Yes No Yes

71 31.2 16 MARKHAM 639795 4855929 No Park Storage Offline Park storage offline - dry pond - 100Y storage and outflow only - sufficient? 31.2 Dry Pond No Yes No Yes Various Various Various Various Yes No No No No No No No Yes (42.9 major) No No
Pond 1003S1 - Markham Study 

Area 1A
Yes Offline 45,754 1995 Yes Yes No No

72 31.5 18 MARKHAM 638111 4854850 No Park Storage Offline Park storage offline - dry pond - 100Y storage and outflow only - sufficient? 31.5 Dry Pond No Yes No Yes Various Various Various Various Yes No No No No No No No Yes (59.3 major) No No
Pond 1005 - Markham Study 

Area 1A
Yes Offline 47,975 1995 Yes Yes No No

73 31.6 19 MARKHAM 639206 4855146 No Park Storage Offline
Park storage offline - dry pond - 100Y storage and outflow only - sufficient?  

See 235.1 as well
31.6 Dry Pond No Yes No Yes Various Various Various Various Yes No No No No No No No Yes (37.0 major) No No Pond 1006 Yes Offline 10,764 1987 Yes Yes No No

74 31.7 20 MARKHAM 640486 4855519 No Park Storage Offline
Park storage offline - dry pond - 100Y storage and outflow only - sufficient?  

See 235.1 as well
31.7 Dry Pond No Yes No Yes Various Various Various Various Yes No No No No No No No Yes (53.2 major) No No

Pond 1007N - Markham Study 

Area 1A
Yes Offline 20,080 1992 Yes Yes No No

75 31.8 21 MARKHAM 640437 4855318 No Park Storage Offline
Park storage offline - dry pond - 100Y storage and outflow only - sufficient?  

See 235.1 as well
31.8 No Yes No Yes Various Various Various Various Yes No No No No No No No Yes (7.9 major) No No

Pond 1007S - Markham Study 

Area 1A
Yes Offline 26,429 Yes Yes No No

76 78 22 MARKHAM 632929 4856407 No Wet Pond Offline Next to watercourse and mall (First Markham Place) 78 Wet Pond No Yes Yes Yes SWM Report

Stormwater 

Management 

Report for 

Markham Place 

Commercial 

Development

Schaeffers Aug-96 No No No Yes No No No No Yes 14.8 (13.1 minor) No No Markham Place Private Pond ? Yes Yes Offline 8,283 Private No Yes No Yes

77 82 26 MARKHAM 633397 4855144 No Wet Pond Offline (?) Looks online, but no clear upstream channel - next to large hydro area 82 No Yes No Yes SWM Report

Hydro One 

Parkway 

Transformer 

Station - 

Realignment of 

two branches of 

Centre Tributary of 

Beaver Creek

Dillon Sep-04 Yes No No Yes No No No No Yes 66 (79 major) No No Beaver Creek Mdp Pond 1 Yes Offline 20,058 Private Yes Yes No Yes

78 82.1 27 MARKHAM 631879 4856399 No Wet Pond Offline

Next to creek and to highway.  Looks like original design was retrofitted 

based on report excerpts - two cases in OTTHYMO output for RC depending 

on tailwater?

82.1 Wet Pond Yes Yes Yes Yes Design Brief

Retrofit of 

Stormwater 

Management 

Facility - Highway 7 

and Cochrane 

Drive

Cumming 

Cockburn 

Limited

Dec-99 No Yes 24.7 Yes 65% Yes Yes 350 Offline Yes 24.7 Yes 65% 3 428.6 57% No Yes 31.4 (27.7 major) No No Beaver Creek - Pond 3 Yes Yes Yes Offline 10,517 1985 No Yes Yes Yes

79 82.2 28 MARKHAM 631293 4856572 No
Online wet 

pond
ONLINE Wider online area 82.2

on-line 

detention
No Yes No Yes ? ?

Sabourin 

Kimble
? Yes No No Yes Yes 350 Online No No 3 428.6 57% No Yes 47.2 (765.8 major) No No

Beaver Creek Mdp Pond 4A 

(Private Pond)
Yes ONLINE 15,191 1981 Yes Yes No Yes

80 82.3 29 MARKHAM 631175 4856711 No
Online wet 

pond
ONLINE Wider online area 82.3

on-line 

detention
No Yes No Yes ? ?

Sabourin 

Kimble
? Yes No No Yes No No No No Yes 730.5 major No No

Beaver Creek Mdp Pond 4B 

(Private Pond)
Yes ONLINE 12,445 1981 Yes Yes No Yes

81 84 30 MARKHAM 634915 4855932 No Wet Pond Offline

Concamar Pond - Markham provided full copies of many reports for this 

pond.  Table 3-2 of report gives proposed (assumed current) RC for pond.  

Use Markham report - TRCA excerpt is older.  Double cell - equalization 

culvert?  In hydro corridor

84 Wetland Yes No Yes Yes SWM Report

Final Report - 

Stormwater 

Management 

Study - Concamar 

Subdivision

Dipen 

Mukherjee & 

Associates

Jun-87 No No No Yes Yes 319 Offline Yes 49.6 Yes 80% 1 288.2 20% Yes Yes
156.3 (160 major) - 191 in 

EHG report
No Yes

SWM 

Report

Proposed Concanmar 

Pond Modifications 

for Stormwater 

Quality Control 

Environmental 

Hydraulics Group
Dec-93 Concanmar Industrial Subd. Yes Yes Yes Offline 15,167 2008 No Yes Yes Yes

82 87 37 MARKHAM 636479 4856431 No Dry Pond Offline In hydro corridor - discharges to WC 87 Dry Pond No Yes Yes Yes Design Brief

Design Brief for 

the Stormwater 

Management 

Facility in the 

Hagerman Estates 

Subdivision

Cosburn 

Patterson 

Wardman 

Limited

Apr-87 Yes No No Yes Yes 318 Offline Yes 19 Yes 45% 1 233.8 34% No Yes 10.5 (18.5 major) No No Hagerman Estates Subd. Yes Yes Offline 3,538 1988 Yes Yes Yes Yes

83 88 38 MARKHAM 636255 4859725 No Dry Pond Offline (?)

Very hard to see - forested area, close to watercourse.  Could be online?  

Report excerpt insufficient to give a full rating curve - does give flow and 

depth, so if have SA, could estimate

88 Dry Pond No Yes No Yes SWM Report
Bridle Trail Phase 

III

Marshall 

Macklin 

Monaghan

May-85 Yes No No No Yes 330 Offline Yes 7.4 Yes 44% 4 145.2 50% No Yes 12.6 (6.3 major) No No Bridle Trail Phase 3 Pond Yes Offline 5,981 2005 Yes Yes Yes No

84 88.1 39 MARKHAM 636539 4859121 No Online (?) ONLINE (?)
Very hard to see - Markham data says online, given location that makes 

sense, but report says it is just built within the regional floodplain
88.1 No Yes No Yes SWM Report

Bridle Trail Phase 

IV

Marshall 

Macklin 

Monaghan

Mar-86 Yes No No Yes Yes 330 Offline Yes 14.3 Yes 49% 4 145.2 50% No Yes 16.2 (17.7 major) No No Bridle Trail Phase 4 Pond Yes ONLINE 42,347 1987 Yes Yes Yes Yes

85 88.2 40 MARKHAM 636727 4859020 No Wet Pond Offline Multiple cells 88.2 Dry Pond No Yes No Yes SWM Report

Stormwater 

Management 

Update for Bridle 

Trail Phase 5

Marshall 

Macklin 

Monaghan

Sep-88 Yes No No Yes No No No No Yes 147.6 (143.9 major) No No Bridle Trail Phase 5 Pond Yes Offline 14,001 2000 Yes Yes No Yes

86 0 41 MARKHAM 634173 4858518 No Dry Pond Offline Storage in park 0 No No No No No No No No No Yes 22.6 major No No Markfarm Developments Pond Yes No Offline 18,213 1992 No Yes No No

87 90 42 MARKHAM 639340 4860100 No Online ONLINE
Online facility - no rating curve in report, but MMM study has one.  Very old 

(1975 assumed?) - need more details, or just use MMM study?
90

On-line 

detention
No Yes No Yes SWM Report

Stormwater 

Management 

Study Robinson 

Creek Raymerville 

Community

? Mar-81 No No No No Yes 300 Offline (?) Yes 145 No 1 339.2 39% No Yes 216.6 (1292.1 major) No No
Robinson Creek - Raymerville 

Community Pond
Yes ONLINE 31,666 1975 No Yes No No

88 94 43 MARKHAM 632702 4856837 No Wet Pond Offline For civic centre 94 Wetland Yes Yes Yes Yes Design Report

Stormwater 

Management Pond 

Retrofit Civic 

Centre District 

OPA 21

Schaeffers Apr-97 Yes No No Yes Yes 340 Offline Yes 42.5 Yes 54% 1 101.6 55% No Yes 63.3 (7.4 major) No No
Civic Centre Pond (Pond 3 Of 

Study Area 1C)
Yes Yes Yes Offline 10,565 1986 Yes Yes Yes Yes

89 98 44 MARKHAM 636587 4858409 No Wet Pond Offline
Markham report excerpt provided - SWM pond retrofit.  Appendix C gives 

proposed RC
98 Wet Pond No Yes Yes Yes SWM Report

Unionville 

Stormwater 

Management Pond 

B-3 Retrofit Report

Clarfica Nov-03 Yes No No Yes Yes 315 Offline Yes 10.9 Yes 45% 1 53.7 30% Yes Yes 28.5 (10.7 major) Yes Yes
SWM 

Report

Unionville 

Stormwater 

Management Pond B-

3 Retrofit Report

Clarfica Nov-03 B-3 Subdivision Yes Yes Offline 41,635 1984 Yes Yes Yes Yes

90 104 45 MARKHAM 637097 4856526 No Dry Pond? Offline Hard to see - vegetated, right next to railway tracks.  Outlet 'B' in report 104 Dry Pond No Yes No Yes SWM Report

Further Update of 

Stormwater 

Management 

Report Detailed 

Design of 19T-

84015 Subdivision 

(Hagerman 

Corners)

Andrew 

Brodie 

Associates

Apr-86 Yes No No Yes Yes 314 Offline Yes 21 No 4 216.8 31% No Yes 23.82 (26.0 major) No No Pond B - H&R Developments Yes Offline 7,492 1987 Yes Yes No No

91 104.1 46 MARKHAM 637449 4856655 No Dry Pond Offline 104.1 No Yes No Yes SWM Report

Further Update of 

Stormwater 

Management 

Report Detailed 

Design of 19T-

84015 Subdivision 

(Hagerman 

Corners)

Andrew 

Brodie 

Associates

Apr-86 Yes No No Yes Yes 314 Offline Yes 4.7 No 4 216.8 31% No Yes 6.8 (5.8 major) No No Pond C - H&R Developments Yes Offline 1,633 1987 Yes Yes No No

92 110 47 MARKHAM 641144 4857673 No Wet Pond Offline 110 Wet Pond Yes No Yes Yes SWM Report

Design Brief for 

the Extended 

Detention Pond 

Demarco/Webjo 

Residential 

Development

Schaeffers Feb-94 Yes No No Yes No No No No Yes 39.1 (1.0 major) No No
Demarco/Webjo Development 

Pond
Yes Yes Offline 3,245 1994 Yes Yes No No

93 116 48 MARKHAM 633159 4859668 No Wet Pond Offline 116 Wetpond Yes No Yes Yes SWM Report

Design Brief for 

the Extended 

Detention Pond 

Demarco/Webjo 

Residential 

Development for 

the Cachet Woods 

Phase II 

Subdivision

Schaeffers Apr-94 Yes No No Yes Yes 202 Offline Yes 100 Yes 45% 2 104.3 45% No Yes 131.6 (60.6 major) No No Cachet Woods Phase 2 Pond Yes Yes Yes Offline 14,101 1994 Yes Yes Yes No

94 132 49 MARKHAM 637614 4856596 No Wet Pond Offline
Hard to tell, but looks like wet pond alongside old section of creek.  Pond 

sized for minor only according to report - contrasts with Markham database
132

Extended 

Detention 

Pond with F

Yes No Yes Yes ? ?

Cosburn 

Patterson 

Warden

? Yes No No No Yes 314 Offline No No 4 216.8 31% No Yes 39.6 (24.2 major) No No Crupi Subdivision Pond Yes Yes Yes Offline 21,973 1994 Yes Yes No No

95 147 51 MARKHAM 641971 4857342 No Dry Pond Offline
Hard to tell, looks like a dry pond though - no water shown.  Facility quality 

only based on report
147 Yes No Yes Yes Letter

Rouge North 

Fairways 

Subdivision Water 

Quality Pond 

Details

Marshall 

Macklin 

Monaghan

Jul-90 Yes Yes 55 Yes 35% No No No No No Yes 71 (53.6 major) No No
Rouge River Fairways Minor 

System Pond
Yes Yes Offline 60,614 1993 Yes Yes Yes No

96 148 52 MARKHAM 641821 4857934 No Wet Pond Offline Next to golf course and watercourse 148 Wet Pond Yes No Yes Yes Design Brief

Stormwater 

Management 

Design Brief - Old 

Mill Pond

Cosburn 

Patterson 

Mather

Jul-96 Yes Yes 46.8 No Yes No No No No Yes 46.3 (53.9 major) No No
Old Mill Pond - Minto Markham 

Partnership
Yes Yes Yes Offline 12,240 1997 Yes Yes No Yes
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97 148.1 53 MARKHAM 641329 4857866 No Wet Pond Offline Next to golf course and watercourse 148.1 Wet Pond Yes No Yes Yes Design Brief

Stormwater 

Management Pond 

Design Brief - 

Tomlinson Pond

Cosburn 

Patterson 

Mather

Jun-96 Yes No No Yes No No No No Yes 38.6 (30.1 major) No No
Tomlinson Pond - Minto 

Markham Partnership
Yes Yes Offline 7,726 2008 Yes Yes No Yes

98 171 54 MARKHAM 633823 4856396 No Wet Pond Offline
WRONG TRCA ID???  Rating curve info under 171.3.  Pond next to IBM 

property
171 Wet Pond Yes No Yes Yes ? ?

Cosburn 

Patterson 

Mather

Nov-99 No Yes 9.8 No Yes Yes 320 Offline Yes 12 Yes 80% 3 130.8 54% No Yes (21.3 major) No No
Markham Centre - Pond 1 East 

(Private Pond))
Yes Yes Offline 8,907 Private No Yes Yes Yes

99 177 55 MARKHAM 641715 4856860 No Wet Pond Offline
TRCA report excerpt refers to detailed design report, but we don't have 

that.  Smaller wet pond right next to watercourse
177 Wet Pond Yes No Yes Yes

Functional 

Servicing Report

Functional 

Servicing report 

for the Draft Plan 

of Subdivision, 

Part of Part 1 64R-

7287

Schaeffers Jun-97 No Yes 6.4 No Yes No No No No Yes 6.8 (12.5 major) No No Subdivision 19T-95063 Pond Yes Yes Offline 9,012 1999 No Yes No Yes

100 193 56 MARKHAM 640607 4858720 No Wet Pond Offline
Wet pond (wetland?) just d/s of Milne Dam.  Appears to be quality only - 

very basic RC
193 Wetland Yes No Yes Yes Design Brief

Design Brief for 

the Stormwater 

Management 

Wetland Daniels 

Rouge Subdivision

Schaeffers Jul-96 Yes No No Yes No No No No Yes 9.9 (9.1 major) No No Daniels Rouge Subdivision Pond Yes Yes Offline 6,994 1997 Yes Yes No Yes

101 195 57 MARKHAM 636864 4860739 No Wet Pond Offline Pond A - Part of a large series of ponds (Berczy Village) 195 Wet Pond Yes Yes Yes Yes Design Brief

Stormwater 

Management Pond 

Design Brief - 

Monarch 

Development in 

Berczy Village (OPA 

36)

Cosburn 

Patterson 

Mather

Mar-97 Yes Yes 92.5 Yes 54% Yes Yes 330 Offline Yes 92.5 Yes 54% 4 145.2 50% No Yes 106.8 (54.1 major) No No Berczy Village - Pond A Yes Yes Yes Offline 19,686 1997 Yes Yes Yes Yes

102 195.1 58 MARKHAM 636570 4860502 No Wet Pond Offline

Pond B/B2 - Part of a large series of ponds (Berczy Village).  Area and imperv 

from overall environmental and stormwater management study - assuming 

B = B2

195.1 Wet Pond Yes Yes Yes Yes Design Brief

Stormwater 

Management Pond 

Design Brief - 

Larkin Monarch 

Phase 5 Pond B2

Stantec Jul-04 Yes Yes 31 Yes 42% Yes Yes 330 Offline Yes 31 Yes 42% 4 145.2 50% No Yes 11.7 (7.7 major) No No Berczy Village - Pond B2 No Yes Offline 6,353 Yes Yes Yes Yes

103 195.8 59 MARKHAM 635111 4861811 No Wet Pond Offline Pond I - Part of a large series of ponds (Berczy Village) 195.8 Wet Pond Yes Yes Yes Yes Design Brief

Stormwater 

Management Pond 

Design Brief - 

Berczy Village 

Secondary Plan - 

Extended 

Detention/Quantit

y Pond (Pond I)

Cosburn 

Patterson 

Mather

Nov-97 Yes Yes 21.9 Yes 52% Yes Yes 212 Offline Yes 21.9 Yes 52% 1 269.2 6% No Yes 23.5 No No Berczy Village - Pond I Yes Yes Yes Offline 15,333 1998 Yes Yes Yes Yes

104 208 60 MARKHAM 637213 4857584 No Wet Pond Offline Fairly long wet pond 208 Wet Pond Yes Yes Yes Yes Various Various Various Various Yes No No Yes Yes 314 Online (?) Yes 90 Yes 45% 4 216.8 31% No Yes 89.6 (149.5 major) No No
South Unionville Secondary Plan 

(Opa 22) Pond 7
Yes Yes Yes Offline 66,966 1997 Yes Yes Yes Yes

105 0 61 MARKHAM 636427 4857423 No Wet Pond Offline Temporary pond according to Markham data 0 No No No No No No No No No No No No
South Unionville Secondary Plan 

(Opa 22) Interim Pond
Yes No Offline 995 No No No No

106 235 62 MARKHAM 641014 4856591 No Wet Pond Offline Report excerpt is RC only - no DA plan (235.1 excerpt shows location) 235 Wetland Yes Yes Yes Yes ? ? Schaeffers ? No No No Yes Yes (2 ponds??) 614 Online Yes 732 No 1 (?) 440.1 (?) 29% (?) No Yes 562 (188.4 major) No No
North Pond- Markham Study 

Area 1A
Yes Yes Yes Offline 116,794 1983 No Yes No Yes

107 235.2 63 MARKHAM 638811 4856290 No Park Storage Offline Park storage offline - dry pond.  Only 100Y storage and flow given 235.2 No Yes No Yes Letter

Stormwater 

Management Plan - 

Armadale Centre 

Phase IV

Cosburn 

Patterson 

Wardman

Aug-88 Yes No No Yes No No No No Yes (31.8 major) No No
Pond 2002 - Markham Study 

Area 1A
No Yes No Offline 26,986 1992 Yes Yes No Yes

108 235.3 64 MARKHAM 639066 4855306 No Park Storage Offline Park storage offline.  No report from TRCA 235.3 No Yes No No No No No No No No No No Yes (49.2 major) No No
Pond 2006 - Markham Study 

Area 1A
No Yes No Offline 4,423 1987 No Yes No No

109 0 65 MARKHAM 634303 4857803 No Dry Pond Offline Storage in park 0 No No No No No No No No No Yes 15.4 major No No Village in the Valley - South Park Yes No Offline 4,938 1987 No Yes No No

110 89 66 MARKHAM 634602 4858109 No Park Storage Offline
Dry facility - sports field?  Hydrograph plots but no rating curve in TRCA 

material
89 Dry Pond No Yes No Yes SWM Report

Stage 2 

Stormwater 

Management 

Report - Markfarm 

Development

Andrew 

Brodie 

Associates

Feb-80 Yes No No No Yes 317 Offline Yes 73 Yes 44% 1 295.5 40% No Yes (50.9 major) No No Village in the Valley - East Park No Yes No Offline 13,125 1980 Yes Yes Yes No

111 6.6 67 MARKHAM 630710 4859322 No Wet Pond Offline
Pond 2G from report.  Markham report has full OTTHYMO output.  Also 

separate report from 1991 with detailed design info
6.6 Wetland No No Yes Yes Various Various

Schaeffers/C

PW
Various Yes No No Yes Yes 345 Offline No No 4 92.3 56% Yes Yes 45 Yes 90% Yes (?)

Design 

Report

Addendum to the 

Revised Buttonville 

North Master 

Drainage Plan

Schaeffers Jun-98
Pond 2G (buttonville north MDP, 

business park)
Yes Yes Yes Offline 15,603 1991 Yes Yes Yes Yes

112 0 68 MARKHAM 637108 4855937 No Dry Pond Offline Dry pond next to roadway 0 No No No No No No No No No Yes 23.9 major No No Block 2068 Pond Yes No Offline 3,545 1985 No Yes No No

113 255.4 69 MARKHAM 639626 4861982 No Wet Pond Offline

Pond E from report.  RC from a Secondary plan rather than detailed design - 

issue?  Also refer to TRCA 149 series ponds - shown in Greensborough 

report

255.4 Wet Pond Yes Yes Yes Yes Secondary Plan

Environmental 

Master Drainage 

Plan - 

Greensborough 

(OPA 51)

Cosburn 

Patterson 

Wardman

Mar-00 Yes Yes 54.3 Yes 54% Yes No No No No Yes 67.4 No No Greensborough Pond E Yes Yes Yes Offline 25,817 Yes Yes Yes Yes

114 0 70 MARKHAM 635228 4859551 No Wet Pond Offline Wet pond - very old design though - limited permanent pool 0 No No No No No No No No No Yes 13 (13.9 major) No No Carlton Village Stage 9 Pond No Yes Offline 16,486 1979 No Yes No No

115 195.9 71 MARKHAM 636717 4861917 No Wet Pond Offline Pond J - Part of a large series of ponds (Berczy Village).  5-year control only? 195.9 Wet Pond Yes Yes Yes Yes Design Brief

Stormwater 

Management Pond 

Design Brief - 

Markham Trails 

Limited 

Partnership in 

Berczy Village - 

Extended 

Detention/Quantit

y Pond (Pond I)

Cosburn 

Patterson 

Mather

Mar-00 Yes Yes 20.3 Yes 45% Yes Yes 303 Offline Yes 20.3 Yes 45% 1 313.9 1% No Yes 9.0 (0.6 major) No No BERCZY VILLAGE - POND "J" Yes Yes Yes Offline 7,080 2010 Yes Yes Yes Yes

116 188.1 72 MARKHAM 634834 4860728 No Wet Pond Offline
RC info from secondary plan - not sufficient?  Plan also shows pond being on 

playing field - is actually a separate wet pond in a different area
188.1 Dry Pond No Yes No Yes Secondary Plan

Angus Glen Village 

Secondary Plan

Cosburn 

Patterson 

Mather

? Yes No No Yes Yes 210 Offline Yes 26 Yes 52% 4 179.1 43% No Yes 76.0 (89.2 major) No No York Downs - Pond H Yes Yes Yes Offline 41,887 2008 Yes Yes Yes Yes

117 234.1 73 MARKHAM 631136 4861415 No Wet Pond Offline SWM Pond E2 in report (offline) 234.1 Wet Pond Yes Yes Yes Yes Various

Carlton 

Creek/Catherdral 

Lands

Various Various Yes Yes 55 (MESP) No Yes No No No No Yes 28.2 (1.2 major) No No AZURIA POND E2 Yes Yes Yes Offline 12,552 2008 Yes Yes No Yes

118 255.1 74 MARKHAM 641020 4863373 No Wet Pond Offline

Pond B from report - Phase 2.  RC from a secondary plan rather than 

detailed design - concern?  Also refer to TRCA 149 series ponds - shown in 

Greensborough report

255.1 Wet Pond Yes No Yes Yes Secondary Plan

Environmental 

Master Drainage 

Plan - 

Greensborough 

(OPA 51)

Cosburn 

Patterson 

Wardman

Mar-00 Yes Yes 97 Yes 55% Yes No No No No Yes 94.7 (55.4 major) No No Greensborough Phase 2 - Pond B Yes Yes Yes Offline 52,429 2008 Yes Yes Yes Yes

119 195.2 75 MARKHAM 636111 4861374 No Wet Pond Offline Pond C - Part of a large series of ponds (Berczy Village). 195.2 Wet Pond Yes Yes Yes Yes Design Brief

Stormwater 

Management Pond 

Design Brief - 

Berczy Village - 

Extended 

Detention/Quantit

y Pond (Pond C)

Cosburn 

Patterson 

Mather

May-99 Yes Yes 79.2 Yes 41% Yes Yes 331 Offline Yes 79.2 Yes 41% 2 162.2 23% No Yes 78.8 (75 major) No No BERCY VILLAGE POND C Yes Yes Yes Offline 26,262 2010 Yes Yes Yes Yes

120 234 76 MARKHAM 631248 4860617 No Wet Pond Offline Offline wet pond, right next to online detention (SWM Pond E1 in report) 234 Wet Pond Yes Yes Yes Yes SWM Report

Stormwater 

Management 

Design Brief - East 

Cathedral 

Community

Stantec May-02 Yes Yes 40 (MESP) No Yes No No No No Yes 40.5 (43.2 major) No No EAST CATHEDRAL POND E1 Yes Yes Yes Offline 14,279 2007 Yes Yes No Yes

121 0 144 MARKHAM 634737 4861750 No Wet Pond Offline
In Markham's "additional ponds" layer - no info.  Next to golf course at 

Major Mac and Kennedy
0 No No No No No No No No No No No No No No No No

122 0 153 MARKHAM 634151 4861306 No Wet Pond ONLINE
In Markham's "additional ponds" layer - no info.  Appears to be online - can 

see creek in aerial draining down into it
0 No No No No No No No No No No No No No No No No

123 188 163 MARKHAM 634184 4860865 No Wet Pond Offline
Wet pond - in Markham's "additional ponds" layers.  Referred to as Pond "A" 

in TRCA report excerpt
188 Wet Pond Yes Yes Yes Yes SWM Design Brief

Stormwater 

Management 

Design Brief - 

Minto Markham 

Partnership

Cosburn 

Patternson 

Mather

Jun-96 Yes Yes 24 No Yes Yes 210 Offline Yes 50 Yes 26% 4 179.1 43% No No No No Yes Yes Yes Yes

124 0 254 MARKHAM 642331 4857891 Yes Wet Pond Offline

In Markham's "additional ponds" layer - no info.  Hard to see - looks like a 

small wet pond.  Looks like some grading to the north - supporting that 

development?  14th Ave and Box grove bypass

0 No No No No No No No No No No No No No No No No

125 10 0 MARKHAM 634870 4857109 Yes (?) Online ONLINE Online SWM?  Is control structure on main branch?  Need more info 10
on-line 

detention
No Yes No Yes ?

SWM Study PD1-7 

Planning Area

Cosburn 

Patterson 

Wardman

Oct-88 Yes No No Yes Yes 320 Online No No 3 130.8 54% No No No No Yes No No Yes

126 11 0 MARKHAM 633120 4855844 No Online ONLINE

Appears to be online based on map provided in TRCA info.  Markham report 

(Municpal ID 7) also related?  Refers to retrofit of online facility but doesn't 

really give any details

11 Dry Pond No Yes No Yes ? ?

Cosburn 

Patterson 

Wardman\Sa

bourin 

Kimble

Oct-87 No No No Yes Yes 350 Online No No 3 428.6 57% Yes No No No
Refer to Markham Facility 7 

report
No No No Yes

127 31.4 0 MARKHAM 640170 4856691 No Park Storage Offline Storage in park 31.4 Dry Pond No Yes No Yes SWM Report Armadale East 3/4

Environment

al Hydraulics 

Group - 

Masongsong-

Atkari

Feb-94 Yes No No Yes No No No No No No No Yes No No Yes

128 116.1 0 MARKHAM 632911 4860083 No Wet Pond Offline TRCA reports - not clear which rating curve is 116 and which is 116.1 116.1 Wet Pond Yes No Yes Yes SWM Report Cachet Woods Schaeffers Apr-94 Yes No No Yes Yes 202 Offline Yes 4.3 Yes 36% 2 104.3 45% No No No No Yes Yes Yes Yes

129 149 0 MARKHAM 640261 4862048 No Wet Pond Offline Drains to Swan Lake - small pond (quality only as per TRCA data) 149 Wet Pond Yes No Yes Yes
Secondary Plan 

and Design Brief

Environmental 

Master Drainage 

Plan - OPA 17 

(Swan Lake 

Secondary Plan), 

and Swan Lake - 

North Pond 

Stormwater Design 

Brief

Cosburn 

Patterson 

Mather, 

Earthtech

Sep-00 Yes No No Yes Yes 632 Offline Yes 12 Yes 50% 6 (4?) 325.7 56% No No No No Yes Yes Yes Yes

130 149.1 0 MARKHAM 640539 4861976 No Wet Pond Offline Second small pond on east side of Swan Lake - quality only 149.1 Wet Pond No No Yes Yes
Secondary Plan 

and Design Brief

Environmental 

Master Drainage 

Plan - OPA 17 

(Swan Lake 

Secondary Plan), 

and Swan Lake - 

North Pond 

Stormwater Design 

Brief

Cosburn 

Patterson 

Mather, 

Earthtech

Sep-00 Yes No No Yes Yes 632 Offline No No 6 (4?) 325.7 56% No No No No Yes No No Yes
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131 149.2 0 MARKHAM 640363 4861890 No Wet Pond Offline Swan Lake - offers flood control 149.2 No Yes No Yes
Secondary Plan 

and Design Brief

Environmental 

Master Drainage 

Plan - OPA 17 

(Swan Lake 

Secondary Plan), 

and Swan Lake - 

North Pond 

Stormwater Design 

Brief

Cosburn 

Patterson 

Mather, 

Earthtech

Sep-00 Yes No No Yes Yes 632 Offline No No 6 (4?) 325.7 56% No No No No Yes No No Yes

132 149.3 0 MARKHAM 639942 4861579 No Wet Pond Offline
Referred to as Avida pond - west of Swan Lake, part of Greensborough 

reports
149.3 Wet Pond Yes Yes Yes Yes Design Brief

SWM Design Brief - 

Pond 'A', Pond 'E' 

and Avida Pond in 

Greensborough 

(OPA 51)

Cosburn 

Patterson 

Mather / 

Stantec

Jun-04 Yes No No Yes No No No No No No No Yes No No Yes

133 171.1 0 MARKHAM 634168 4856717 Yes Wet Pond Offline
WRONG TRCA ID???  No TRCA report - newer looking SWM.  How is it in 

MMM report then?
171.1 Yes No Yes No No No No No Yes 320 Offline No No 3 130.8 54% No No No No No No No No

134 171.2 0 MARKHAM 634298 4856861 Yes Wet Pond Offline
WRONG TRCA ID??? Newer pond, 171.2 in report excerpt is for different 

location
171.2 Yes No Yes No No No No No No No No No No No No No No No No

135 171.5 0 MARKHAM 633274 4856121 No Wet Pond Offline WRONG TRCA ID??? Rating curve info under 171.2 171.5 Wet Pond Yes Yes Yes Yes SWM Report

IBM Software 

Development 

Facility - Phase 2 - 

Stormwater 

Management 

Scheme

Cosburn 

Patterson 

Wardman

Jun-00 No No No Yes No No No No No No No No No No Yes

136 171.6 0 MARKHAM 634181 4856512 No Wet Pond Offline
For Motorola facility?  This one appears to be correct ID.  Temporary 

facility?
171.6 Wet Pond Yes No Yes Yes SWM Report

Markham 

Downtown 

Development - 

SWM Report

Environment

al Hydraulics 

Group Inc.

Aug-00 Yes No No Yes No No No No No No No Yes No No Yes

137 195.5 0 MARKHAM 636519 4861023 No Online ONLINE
Online flood control?  Pond F in report.  MMM combined basin has lower 

DA than two contributing area?
195.5

On-line 

Pond
No Yes No Yes SWM Report

Burndenet Creek 

Channel - Design 

Brief - Berczy 

Village

Cosburn 

Patterson 

Mather

Feb-99 Yes No No Yes Yes 331 Online Yes 139.5 Yes 40% 2 162.2 (?) 23% No No No No Yes Yes Yes Yes

138 234.2 0 MARKHAM 630800 4861534 Yes Wet Pond Offline
Pond E3 in report.  Info from both an MESP and an interim SWM report 

(interim conditions only???).  Volumes in RC include quality?
234.2 Wet Pond Yes Yes Yes Yes

SWM Report and 

MESP

Cathedral Town 

Phase 1 Interim 

SWM Report

URS Jan-04 Yes Yes 57 (MESP) No Yes No No No No Yes (59.4 major) No No West Cathedral Pond E3 Yes Yes No Yes

139 234.3 0 MARKHAM 630129 4862380 Yes Wet Pond Offline
Pond E4 in MESP.  RC from MESP is lumped for E3 and E4 together - not 

applicable
234.3 Wet Pond Yes Yes Yes Yes

MESP / Secondary 

Plan

Environmental 

Managemen and 

Master Servicing 

Plan Phase II 

Report for the 

Catherdral 

Community 

Secondary Plan in 

the Carlton Creek 

Subwatershed

Cosburn 

Patterson 

Mather 

Limited

Sep-96 Yes Yes 60 (MESP) No No No No No No Yes (47.9 major) No No West Cathedral Pond E4 Yes Yes No No

140 0 0 MARKHAM 630951 4860730 Yes Wet Pond Offline Refer to 196/234 series - not sure which pond this is - under construciton 196.4 Yes Various

Carlton 

Creek/Catherdral 

Lands

Various Various Yes No No No No No No No No No No Yes No No No

141 205 0 MARKHAM 642180 4860417 No Wetland Offline Irregular shape - wetland?  Behind hospital 205 No Yes No Yes ? ? ? ? Yes No No No No No No No No No No Yes No No No

142 205.1 0 MARKHAM 641575 4862697 Yes Wet Pond Offline
Tributary #1 pond?  Much farther upstream than other 205 series ponds.  

RC has unit storages only, no flows or full RC
205.1 Wetland Yes No Yes Yes ? ? ? ? No No No No No No No No No No No No No No No

143 208.1 0 MARKHAM 635970 4857029 No Wet Pond Offline
Small pond - quality only based on TRCA data.  No RC in report - just shown 

in drawings (Pond 6)
208.1 Wet Pond Yes No Yes Yes

MDP/Secondary 

Plan

Environmental 

Master Drainage 

Plan - OPA 22 

(South Unionville 

Secondary Plan)

Cosburn 

Patterson 

Mather 

Limited

Nov-96 No No No No No No No No No No No No No No No

144 211 0 MARKHAM 631476 4858142 No Wet Pond Offline
Small pond - rating cuve calcs provided separately - would have to put 

together to get overall RC
211 Wet Pond Yes Yes Yes Yes SWM Report ?

Sabourin 

Kimble
Jan-97 Yes Yes 8.2 Yes 77% Yes Yes 345 Offline Yes 81.9 Yes 77% 4 92.3 56% No No No No Yes Yes Yes Yes

145 216 0 MARKHAM 638473 4861852 No Wet Pond Offline

Pond 1 according to Schaeffers drawing - WQ and Erosion volumes given, no 

RC.  In Markham layers but no ID.  No detailed report, original drawing says 

quality and quantity to 5Y only

216 Wetland Yes Yes Yes Yes
Letter response 

(Secondary Plan?)

Attachments to 

Response to 

MTRCA's 

Comments - 

Environmental and 

Stormwater 

Management 

Study - Wismer 

Commons (OPA 

37)

Schaeffers Aug-97 Yes Yes 86.4 Yes 44% No No No No No No No No Yes Yes Yes No

146 216.1 0 MARKHAM 638203 4861309 No Wet Pond Offline

Pond 2 according to Schaeffers drawing.   In Markham layers but no ID.  

Detailed report incorrectly labelled as belonging to 216.7 which gives RC.  

Original drawing says quality and quantity to 5Y

216.1 Wetland Yes Yes Yes Yes SWM Report

Stormwater 

Management 

Report Pond #2 

Retrofit

Schaeffers May-04 Yes Yes 93.7 Yes 44% Yes No No No No No No No Yes Yes Yes Yes

147 216.2 0 MARKHAM 638279 4860933 No Wet Pond Offline

Pond 3 according to Schaeffers drawings.  Has RC in design report - quantity 

and quality, even though original report says quality and quantity to 5Y 

only.  Copy of report incorrectly lablled as 216.8 as well

216.2 Wetland Yes Yes Yes Yes SWM Report

SWM Report - 

Wismer Commons 

Pond 3

Schaeffers Mar-04 Yes Yes 64.2 Yes 44% Yes No No No No No No No Yes Yes Yes Yes

148 216.3 0 MARKHAM 638539 4861081 No Wet Pond Offline

Pond 4 according to Schaeffers drawing - WQ and Erosion volumes given, no 

RC.  In Markham layers but no ID.  No detailed report, original drawing says 

quality and quantity to 5Y only

216.3 Wetland Yes Yes Yes Yes
Letter response 

(Secondary Plan?)

Attachments to 

Response to 

MTRCA's 

Comments - 

Environmental and 

Stormwater 

Management 

Study - Wismer 

Commons (OPA 

37)

Schaeffers Aug-97 Yes Yes 46.9 Yes 42% No No No No No No No No Yes Yes Yes No

149 216.4 0 MARKHAM 637151 4862393 No Wet Pond Offline

Pond 5 according to Schaeffers drawing - WQ and Erosion volumes given, no 

RC.  In Markham layers but no ID.  No detailed report, original drawing says 

2-100 yr control + WQ

216.4 Yes Yes Yes Yes
Letter response 

(Secondary Plan?)

Attachments to 

Response to 

MTRCA's 

Comments - 

Environmental and 

Stormwater 

Management 

Study - Wismer 

Commons (OPA 

37)

Schaeffers Aug-97 Yes Yes 23.9 Yes 37% No No No No No No No No Yes Yes Yes No

150 216.5 0 MARKHAM 639185 4861680 No Wet Pond Offline

Pond 6 according to Schaeffers drawing.  In Markham layers but no ID.  

Original drawing says 2-100 yr control + WQ, RC given in detailed report.  DA 

and Imp % from letter response so may not be that accurate

216.5 Wet Pond No Yes Yes Yes SWM Report
Wismer Commons 

Pond 6
Schaeffers Jun-02 Yes Yes 71.56 Yes 61% Yes No No No No No No No Yes Yes Yes Yes

151 216.6 0 MARKHAM 637971 4861261 No Online ONLINE OL1 from Schaeffers drawing - no details given 216.6 No Yes No No No No No No No No No No No No No No No No No

152 216.7 0 MARKHAM 638326 4861647 No Online ONLINE OL2 from Schaeffers drawing - no details given 216.7 No Yes No No No No No No No No No No No No No No No No No

153 216.8 0 MARKHAM 638437 4860969 No Online ONLINE OL3 from Schaeffers drawing - no details given 216.8 No Yes No No No No No No No No No No No No No No No No No

154 235.1 0 MARKHAM 640798 4855646 Yes Wet Pond Offline
Mostly built, couple of new house areas.  Listed as online in MMM, but not 

really any channel left
235.1 Wet Pond Yes Yes No Yes SWM Report

Retrofit of South 

Pond Update - 

Morningside 

Tributary

Environment

al Hydraulics 

Group Inc.

Aug-01 Yes No No Yes Yes 615 Online (?) Yes 358 No 1 358 44% No No No No Yes Yes No Yes

155 255 0 MARKHAM 641029 4862005 No Wet Pond Offline
RC from MDP - is that sufficient?  Pond A in report.  Would have to stitch DA 

plan together
255 Wet Pond Yes Yes Yes Yes

MDP/Secondary 

Plan

Environmental 

Master Drainage 

Plan 

Greensborough 

OPA 51

Cosburn 

Patterson 

Wardman

Mar-00 Yes Yes 52 Yes 55% Yes No No No No No No No Yes Yes Yes Yes

156 0 0 MARKHAM 629958 4863588 Yes Wet Pond (?) Offline

Not sure if SWM or not - would be to support new industrial development 

at 404 and 19th avenue (Woodbine Ave bypass).  Not identified by 

Markham

0 No No No No No No No No No No No No No No No No

157 0 0 MARKHAM 630975 4860644 No Wet Pond Offline
Refer to 196/234 - looks like a small SWM pond - right next to larger SWM.  

Woodbine and Major Mac area
0 No No No No No No No No No No No No No No No No

158 0 0 MARKHAM 633715 4857254 No Wet Pond Offline May not be SWM - small pond behind Markham Civic Centre 0 No No No No No No No No No No No No No No No No

159 0 0 MARKHAM 633998 4855321 No Wet Pond Offline
SEE TRCA ID 82 - EAST POND.  Upstream end of a channel - next to hydro 

property
0 Yes SWM Report

Hydro One 

Parkway 

Transformer 

Station - 

Realignment of 

two branches of 

Centre Tributary of 

Beaver Creek

Dillon Sep-04 Yes No No Yes No No No No No No No Yes No No Yes

160 0 0 MARKHAM 636222 4856814 No Wet Pond Offline Right next to 407 - MTO pond?  Not in Markham info 0 No No No No No No No No No No No No No No No No

161 0 0 MARKHAM 636370 4857162 No Wet Pond Offline Temporary pond?  Not sure - smaller one 0 No No No No No No No No No No No No No No No No

162 0 0 MARKHAM 635408 4859008 No Reservoir ONLINE Toogood pond according to google - has outlet structure by looks of aerial 0 No No No No No No No No No No No No No No No No

163 0 0 MARKHAM 639677 4858651 No Reservoir ONLINE Milne Dam 0 No No No No No No No No No No No No No No No No

164 0 0 MARKHAM 635601 4857532 No Wet Pond Offline Behind playing fields for Bill Crothers Secondary School 0 No No No No No No No No No No No No No No No No

165 0 0 MARKHAM 633983 4861005 Yes Wet Pond Offline In Markham layers but no info - new development 0 No No No No No No No No No No No No No No No No

166 0 0 MARKHAM 633860 4860739 Yes Wet Pond Offline In Markham layers but no info - new development 0 No No No No No No No No No No No No No No No No

167 0 0 MARKHAM 633830 4861546 No Wet Pond Offline
Small pond not in Markham layer - right next to another one (Angus Glen 

community centre)
0 No No No No No No No No No No No No No No No No

168 0 0 MARKHAM 633886 4861558 No Wet Pond Offline
Small pond not in Markham layer - right next to another one (Angus Glen 

community centre)
0 No No No No No No No No No No No No No No No No

169 0 0 MARKHAM 639447 4863063 No Wet Pond Offline In Markham layers but no info - behind Emerson building 0 No No No No No No No No No No No No No No No No

170 0 0 MARKHAM 640045 4863205 Yes Wet Pond Offline Newer development - not in Markham layers 0 No No No No No No No No No No No No No No No No

171 0 0 MARKHAM 642343 4859307 Yes Wet Pond Offline
In Markham layers but no info - larger pond for new development at 407 

and Ninth Line
0 No No No No No No No No No No No No No No No No

172 0 0 MARKHAM 642725 4859404 Yes Wet Pond Offline
In Markham layers but no info - larger pond for new development at 407 

and Ninth Line
0 No No No No No No No No No No No No No No No No

173 0 0 MARKHAM 643774 4859852 Yes (Upstream) Online (?) ONLINE Larger online pond - support development upstream? 0 No No No No No No No No No No No No No No No No

174 0 0 MARKHAM 642525 4856825 Yes Wet Pond Offline Newer pond - Box Gove bypass/Ninth Line.  In Markham layers but no info 0 No No No No No No No No No No No No No No No No

175 0 0 MARKHAM 642582 4858031 Yes Wet Pond Offline
Supporting future development - 14th Ave and Box Grove bypass.  In 

Markham layers but no info
0 No No No No No No No No No No No No No No No No

176 0 0 MARKHAM 642940 4858105 No Wet Pond Offline 14th ave and box grove bypass area.  In Markham layers but no info 0 No No No No No No No No No No No No No No No No

177 0 0 MARKHAM 643129 4858160 Yes (Upstream) Wet Pond Offline New development upstream - in Markham layers but no info 0 No No No No No No No No No No No No No No No No

178 0 0 MARKHAM 643327 4858233 Yes Wet Pond Offline All new development upstream - in Markham layers but no info 0 No No No No No No No No No No No No No No No No

179 0 0 MARKHAM 635021 4856454 Yes Wet Pond Offline
Gets some flow from creek?  Warden and 407 area - not in Markham layers.  

Whole area undergoing development - multiple SWM, not all accounted for
0 No No No No No No No No No No No No No No No No
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Table B1: Hydrologic Study of Impact and Flood Flows - Mitigation of Future Development in the Rouge River Watershed SWM Facility Inventory and Data Tracking Spreadsheet

DATA FROM 2000 HYDROLOGIC UPDATE (MMM)DATA FROM TRCA REPORTSTRCA DATA FROM SPREADSHEET/DATABASEGENERAL FACILITY INFORMATION DATA FROM MUNICIPALITY

208 196 0 MARKHAM 631172 4860638 No Online ONLINE
Berm and control structure online within watercourse - right next to wet 

pond
196

On-line 

detention
No Yes No Yes SWM Report

Stormwater 

Management 

Design Brief - East 

Cathedral 

Community

Stantec May-02 Yes Yes 17 (MESP) No Yes No No No No No No No Yes Yes No Yes

209 196.1 0 MARKHAM 631018 4861420 No Online ONLINE
Online detention according to all the reports - hard to see berm or exactly 

where
196.1

On-line 

detention
No Yes No Yes Various

Carlton 

Creek/Catherdral 

Lands

Various Various Yes Yes 74 (MESP) No Yes No No No No No No No Yes Yes No Yes

210 196.3 0 MARKHAM 630173 4862271 Yes Online ONLINE
Pond E4 online - Basing it more on reports - hard to see where control 

structure is
196.3 Wet Pond No Yes No Yes Various

Carlton 

Creek/Catherdral 

Lands

Various Various Yes Yes 50 (MESP) No Yes No No No No No No No Yes Yes No Yes

211 196.2 0 MARKHAM 630707 4861645 Yes Online ONLINE
Ponde E3 (online) - basing off of reports - hard to see where control 

structure is
196.2 Wet Pond No Yes No Yes Various

Carlton 

Creek/Catherdral 

Lands

Various Various Yes Yes 67 (MESP) No Yes No No No No No No No Yes Yes No Yes

197 0 0 MTO 632731 4855714 No Wet Pond Offline Long SWM along north side of 407 at Rodick Road 0 No No No No No No No No No No No No No No No No

198 0 0 MTO 633481 4855767 No Wet Pond Offline Smaller SWM along south side of 407 between Rodick and Warden 0 No No No No No No No No No No No No No No No No

199 0 0 MTO 633802 4855849 No Wet Pond Offline Smaller SWM along south side of 407 between Rodick and Warden 0 No No No No No No No No No No No No No No No No

200 0 0 MTO 638470 4857541 No Wet Pond Offline North side of 407 at McCowan 0 No No No No No No No No No No No No No No No No

201 0 0 MTO 639184 4857740 No Wet Pond Offline North side of 407 between McCowan and Markham - small pond 0 No No No No No No No No No No No No No No No No

202 0 0 MTO 640352 4858278 No Wet Pond Offline South side of 407 at Markham Road 0 No No No No No No No No No No No No No No No No

203 0 0 MTO 640939 4858701 No Wet Pond Offline North side of 407 between Markham Road and Ninth Line 0 No No No No No No No No No No No No No No No No

204 0 0 MTO 642016 4859108 No Wet Pond Offline In WB 407 on-ramp from Ninth Line 0 No No No No No No No No No No No No No No No No

205 0 0 MTO 642027 4858946 No Wet Pond Offline South side of 407 at Ninth Line 0 No No No No No No No No No No No No No No No No

206 0 0 MTO 643266 4859332 No Wet Pond Offline South side of 407 at Donald Cousens Parkway 0 No No No No No No No No No No No No No No No No

207 0 0 MTO 650012 4851650 No Wet Pond Offline Along 401 right at downstream end of Rouge 0 No No No No No No No No No No No No No No No No

196 53 0 PICKERING 648787 4853194 No Wet Pond Offline Only facility in Pickering - right at d/s limits 53

Wet Pond 

and Dry 

Pond 

(Double

Yes Yes Yes Yes Detailed Design

Detailed Design of 

Stormwater 

Management 

Facilities Res 7/8/9 

Bramalea Limited

Cosburn 

Patterson 

Mather

Mar-93 No No No Yes No No No No No No No No No No Yes

16 0 7-7 RICHMOND HILL 625704 4865988 No Wet Pond Offline Right on border, but looks like in rouge from humber boundary 0 No No No No No No No No No Yes 19 minor (GIS) No No 307.1 3,327 Wet Pond No Yes No No

17 243.1 8-7 RICHMOND HILL 623284 4864144 Yes Wet Pond Offline Right on border, but in Upper Rouge and Beaver creek factsheets 243.1 Wet Pond Yes Yes Yes No No No No No No No No Yes Yes 49 No Yes Yes Yes Yes Offline 305.8 7,369 Wet Pond No Yes No Yes

18 243.6 8-10 RICHMOND HILL 624238 4864440 No Wet Pond Offline Other pond right next to it - kettle pond? 243.6 Wet Pond Yes Yes Yes No No No No No No No No Yes Yes 75 No Yes Yes Yes Yes Offline 301 10,290 Wet Pond No Yes No Yes

19 224.7 9-3 RICHMOND HILL 623208 4862973 Yes Wet Pond Offline
TRCA layer makes 224.6 look closer, but report suggests it's 224.7 (Pond 11).  

Mostly built, just a couple houses not done
224.7 Wet Pond Yes Yes Yes Yes Design Brief ? ? ? Yes No No Yes No No No Yes Yes 38 No Yes Duke of Richmond Pond 11 Yes Yes Yes Offline 295 4,869 Wet Pond Yes Yes No Yes

20 243.4 9-4 RICHMOND HILL 623292 4863794 Yes Wet Pond Offline Mostly unbuilt - SWM is about only thing shown 243.4 Wetland Yes Yes Yes No No No No No No No No Yes Yes 26.5 No Yes Jefferson Pond 10 Yes Yes Yes Offline 301.5 4,796 Wet Pond No Yes No Yes

21 224.1 9-5 RICHMOND HILL 624133 4862966 No Wet Pond Offline Pond SW2 based on report 224.1 Wet Pond Yes Yes Yes Yes Design Brief

Stormwater 

Management 

Ponds SW1 and 

SW2 Design Brief

Cosburn 

Patterson 

Mather

Oct-98 Yes No No Yes No No No Yes Yes 17.5 (16.1) No Yes Duke of Richmond Pond SW2 Yes Yes Yes Offline 283.5 4,937 Wet Pond (wetland?) Yes Yes No Yes

22 224 9-6 RICHMOND HILL 624515 4862789 No Wet Pond Offline Pond SW1 based on report 224 Wet Pond Yes Yes Yes Yes Design Brief

Stormwater 

Management 

Ponds SW1 and 

SW2 Design Brief

Cosburn 

Patterson 

Mather

Oct-98 Yes No No Yes No No No Yes Yes 10.8 (9.4) No Yes Duke of Richmond pond SW1 Yes Yes Yes Offline 301.5 4,796 Wet Pond (wetland?) Yes Yes No Yes

23 224.5 9-8 RICHMOND HILL 624351 4863426 No Wet Pond Offline 224.5 Wet Pond Yes Yes Yes No No No No No No No No Yes Yes 24 No Yes Autumn Grove Phase 1 Yes Yes Yes Offline 285.6 5,689 Wet Pond No Yes No Yes

24 224.4 9-9 RICHMOND HILL 624487 4863786 No Wet Pond Offline (?) Looks online from aerial, but  could just be a minor trib 224.4 Wet Pond Yes Yes Yes Yes Drawing only
Autumn Grove 

Builders Limited
Rand Jan-03 Yes No No No No No No Yes Yes 27 No Yes Autumn Grove Phase 2 Yes Yes Yes Offline 289.5 4,262 Wet Pond Yes Yes No Yes

25 224.8 9-10 RICHMOND HILL 623297 4862456 No Wet Pond Offline Pond 224.8 (14)?  Report refers to 225.1 in another spot - confusing 224.8 Wet Pond Yes Yes Yes Yes Design Brief ? ? ? Yes No No Yes No No No Yes Yes 12.5 No Yes
Duke Stage 2 South (Duke of 

Richmond Pond 11?)
Yes Yes Yes Offline 290.4 2,701 Wet Pond Yes Yes No Yes

26 137 11-1 RICHMOND HILL 626640 4863709 No Dry/Wet Offline Older pond - combo dry/wet? 137 Wet Pond Yes Yes Yes Yes SWM Report

Merrybrook on 

Bayview 

Residential 

Subdivision 

(Masswill 

Developments)

PMG/Anders

on
Aug-89 Yes No No Yes Yes 130 Offline Yes 22.7 Yes 15% 2 240.3 4% Yes Yes 19.2 No No Summit Trail Yes Yes Yes Offline 256 3,527 Wet Pond Yes Yes Yes Yes

27 301.1 11-2 RICHMOND HILL 627196 4864485 No Dry/Wet Offline Older pond (1988) - still looks wet though 301.1 No No No No No No No No No Yes 19 minor (GIS) No No Country Heights n/a 1,322 Wet Pond No Yes No No

28 280 10-3 RICHMOND HILL 625472 4863382 No Wet Pond Offline Appears to be pond SW1E.  Originally put down as 12-3 by mistake 280 Wet Pond Yes Yes Yes Yes Secondary Plan

Jefferson 

Seconday Plan East 

of Yonge Street 

(Final MESP)

? ? Yes No No Yes No No No Yes Yes 55 No Yes Crossmar Yes Yes Yes Offline 266.6 8,009 Wet Pond Yes Yes No Yes

30 0 13-1 RICHMOND HILL 629339 4862205 No Wet Pond Offline For industrial/commercial development 0 No No No No No No No No No Yes 7.9 minor (GIS) No No Riotrin 230.8 2,920 Wet Pond No Yes No No

31 0 14-3 RICHMOND HILL 628235 4861677 No Wet Pond Offline Part of sports field area - south-west end 0 No No No No No No No No No No No No Richmond Green West 226.8 1,182 Wet Pond No No No No

32 0 14-4 RICHMOND HILL 628718 4862026 No Wet Pond Offline
Fairly sizeable pond - part of same area as 14-3.  Overcontrol based on 

detailed design?
0 No No No No No No No No Yes Yes 27 No Yes Richmond Green East Yes Yes Yes Offline 231.2 10,738 Wet Pond No Yes No Yes

33 0 14-7 RICHMOND HILL 627845 4861978 No Wet Pond Offline For snow storage/treatment according to description 0 No No No No No No No No Yes Yes 4.36 No No Snow Storage Yes Yes Yes Offline 235.5 1,010 Wet Pond No Yes No No

34 5 15-1 RICHMOND HILL 625680 4861472 No Online ONLINE Just upstream of railway tracks 5
On-Line 

Detention
No Yes No Yes ? ?

Cosburn 

Patterson 

Mather

Nov-93 Yes No No Yes Yes 141 ONLINE No No 3 233 41% Yes Yes 267 (28.71?  985?) No Yes Dove Park Pond No Yes No ONLINE n/a 5,263 Dry - flood control facility Yes Yes No Yes

35 5.1 15-2 RICHMOND HILL 626618 4861672 No Online ONLINE Online facility in park 5.1
on-line 

detention
No Yes No Yes ? ?

Cosburn 

Patterson 

Mather

Nov-93 Yes No No Yes Yes 143 ONLINE No No 3 231.8 31% Yes Yes 635 (21.15?  985?) No Yes Leno Park Pond No Yes No ONLINE n/a 1,576 Dry - flood control facility Yes Yes No Yes

36 5.2 15-3 RICHMOND HILL 625884 4862084 No Online ONLINE
Another online facility - back of school/rec centre?  Other ponding area 

under construction slightly to the north?
5.2

on-line 

detention
No Yes No Yes ? ?

Cosburn 

Patterson 

Mather

Nov-93 Yes No No Yes Yes 143 ONLINE No No 3 231.8 31% Yes Yes 315 (40?  985?) No Yes Newberry Park No Yes No ONLINE n/a 3,564 Dry - flood control facility Yes Yes No Yes

37 5.3 15-4 RICHMOND HILL 626154 4862994 No Online ONLINE Another online facility - next to wet pond 15-5 5.3
online-

detention
No Yes No Yes ? ?

Cosburn 

Patterson 

Mather

Nov-93 Yes No No Yes Yes 131 ONLINE No No 2 225.5 12% Yes Yes 275 (12?  985?) No Yes Elgin East Pond C No Yes No ONLINE n/a 5,154
Dry - flood control facility- 

regional flood
Yes Yes No Yes

38 5.5 15-5 RICHMOND HILL 626062 4863059 No Wet Pond Offline Next to online facility 15-4 5.5 Wet Pond Yes No Yes Yes ? ?

Cosburn 

Patterson 

Mather

Nov-93 Yes No No Yes Yes 131 Offline No No 2 225.5 12% Yes Yes 11 (5?) No Yes Solmar Yes No Yes Offline 249.5 1,097 Wet Pond Yes Yes No Yes

39 5.4 15-6 RICHMOND HILL 625115 4862807 No Wet Pond Offline TRCA data lists as online?  Not from mapping 5.4

On Line 

Wetland - 

Double 

Celle

Yes Yes Yes Yes ? ?

Cosburn 

Patterson 

Mather

Nov-93 Yes No No Yes Yes 143 Offline No No 3 231.8 31% Yes Yes 26.3 No No Greyfive Yes Yes Yes Offline 262.5 1,259 Wet Pond Yes Yes No Yes

40 178 19-1 RICHMOND HILL 627808 4859638 No Wet Pond Offline
Pretty big drainage area - no drainage area plan in TRCA report excerpt - 

have to rely on RH data?
178 Yes Yes Yes Yes Design Report

Design Report for 

the Beaver Creek 

Stormwater 

Management 

Facility

Schaeffers Jan-96 No No No Yes Yes 354 Offline Yes 217.6 Yes 45% 1 217.6 45% Yes Yes 206 No Yes Frank Endean/Strasser Yes Yes Yes Offline 218 20,154 Wet Pond No Yes Yes Yes

41 273 19-2 RICHMOND HILL 629032 4859952 No Wet Pond Offline Lumped into larger subcatchment 273

Extended 

Detention 

Wetland

Yes Yes Yes Yes Design Brief

SWM Facility 411 

Design Brief - 

Bayview North 

Lands - OPA 113

Jun-98 Yes No No Yes Yes 346 Offline Yes 31.4 Yes 38% 1 198.5 18% Yes Yes 34.5 (32.02?) No Yes Rowena Yes Yes Yes Offline 208.5 3,427 Wet Pond Yes Yes Yes Yes

42 169.2 19-3 RICHMOND HILL 629071 4860428 No Wet Pond Offline 169.2 Yes Yes Yes No No No No No No No No Yes Yes 10.3 No Yes Minto Southeast Yes Yes Yes Offline 207.7 3,714 Wet Pond No Yes No Yes

43 178.3 19-4 RICHMOND HILL 628808 4860323 No Wet Pond Offline Could get total drainage area from DA plan, or RH data 178.3 Wetland Yes No Yes Yes SWM Design Brief

Minto West Pond 

(Orchard Pond) 

OPA 121, Town of 

Richmond Hill

Cosburn 

Patterson 

Mather

Apr-96 Yes Yes No Yes Yes 110 Offline Yes 40.4 Yes 50% 2 123.8 50% Yes Yes 39 (17.8 major???) No Yes Orchard Pond (Minto West) Yes Yes Yes Offline 211.1 3,128 Wet Pond Yes Yes Yes Yes

44 169.1 19-5 RICHMOND HILL 628707 4860906 No Wet Pond Offline Multiple ponds - thought it was online but is offline 169.1 Yes Yes Yes Yes Design Brief

SWM Facility 

Design Brief 

Felgi/McCartney 

Lands OPA 135

? ? No No No Yes Yes 110 Offline Yes 83.4 Yes 50% 2 123.8 50% Yes Yes 47.8 (83.1?) No Yes Felgi-McCartney Yes Yes Yes Offline 213.7 4,030 Wet Pond No Yes Yes Yes

45 178.1 19-6 RICHMOND HILL 628207 4860695 No Wet Pond Offline

Adjacent to creek, 1:5 Y post to pre (this means overcontrol according to RH 

sheet?).  Discrepancy in MMM data between individual pond and modeled 

lumped area (1 pond only)

178.1 Yes Yes Yes Yes Design Report ? ? May-96 No Yes 53.3 Yes 43% Yes Yes 140 Offline Yes 53.3 Yes 43% 1 46.6 40% Yes Yes 56 No Yes Felgi Yes Yes Yes Offline 213.8 9,079 Wet Pond No Yes Yes Yes

46 169 19-7 RICHMOND HILL 628380 4860947 No Wet Pond Offline 5-year overcontrol? 169 Wet Pond Yes Yes Yes No No No No No Yes 120 Offline Yes 28.6 Yes 49% 1 139.8 13% Yes Yes 26 (27.53?) No Yes Leslie Heights Yes Yes Yes Offline 213.3 4,220 Wet Pond No Yes Yes Yes

47 178.2 19-8 RICHMOND HILL 628282 4860874 No Wet Pond Offline
No TRCA report, have RH info though - lumped with much larger area in 

MMM report
178.2 Wet Pond Yes Yes Yes No No No No No Yes 130 Offline Yes 10.5 Yes 51% 2 240.3 4% Yes Yes 16 No Yes Bayview Northwest Yes Yes Yes Offline 213.5 2,493 Wet Pond No Yes Yes Yes

48 178.4 19-9 RICHMOND HILL 627964 4860833 No Wet Pond Offline DA plan in TRCA report split over two pages, would have to stitch together 178.4 Wet Pond Yes Yes Yes Yes SWM Report

Stormwater 

Management 

Report - Facility C, 

24-2 Development, 

OPA 121

Schaeffers Aug-00 Yes No No Yes No No No Yes Yes 25 No Yes Bayview Heath "C" Yes Yes Yes Offline 215.5 2,182 Wet Pond Yes Yes No Yes

49 0 20-1 RICHMOND HILL 629565 4860250 Yes Wet Pond Offline Under construction in aerial 0 No No No No No No No No Yes Yes 7.85 No No Urbacon South Yes Yes Yes Offline 211 2,645 Wet Pond No Yes No No

50 0 20-2 RICHMOND HILL 629419 4860332 Yes Wet Pond Offline Under construction in aerial 0 No No No No No No No No Yes Yes 47.3 No No Urbacon North Yes Yes Yes Offline 210.1 8,067 Wet Pond No Yes No No

51 2.1 21-2 RICHMOND HILL 629659 4859448 Yes Wet Pond Offline
Supporting ongoing industrial development?  No info - relatively new?  

TRCA database suggests no flood control
2.1 Wet Pond Yes No Yes No No No No No No No No No Yes 27.9 minor (GIS) No No No Yes No No

52 25.1 22-2 RICHMOND HILL 629409 4858036 No Online ONLINE Another online one upstream of 28-2 25.1 No Yes No Yes Multiple sources
Multiple report 

exceprts

Proctor and 

Redfern and 

Shaeffer

Jul-86 Yes Yes 572 No Yes Yes 351 ONLINE No No 2 326.6 56% Yes Yes 520 (625?  400?) No Yes Bayview Hill NO Yes No ONLINE n/a 32,916
Dry - flood control facility- 

100 year flood
Yes Yes No Yes

53 37.2 28-2 RICHMOND HILL 630640 4857106 No Online ONLINE
Online SWM just next to 28-3 - discrepancy between RC and area for MMM 

data and municipality data
37.2 No Yes No Yes Servicing Report

Town of Richmond 

Hill Beaver Creek 

Industrial Park 

Servicing  and 

Development 

Strategy

Proctor and 

Redfern
Oct-79 Yes No No No Yes 351 ONLINE No No 2 326.6 56% Yes Yes 840 (187?  1038?) No Yes Beaver Creek No Yes No ONLINE n/a 43,464 Dry - flood control facility Yes Yes No Yes

54 0 28-3 RICHMOND HILL 630334 4857458 No Wet Pond Offline Long SWM next to watercourse- commercial/industrial land use 0 No No No No No No No No Yes Yes 90 No Yes Orlando Yes Yes Yes Offline 188.4 7,084 Wet Pond No Yes No Yes

55 0 0 RICHMOND HILL 629358 4861388 No Wet Pond Offline
Next to cemetary?  Supporting development to the south?  Not in either 

TRCA or RH databases
0 No No No No No No No No No No No No No No No No

56 0 0 RICHMOND HILL 629962 4860464 Yes Wet Pond Offline Under construction in aerial - right next to highway - commercial/industrial? 0 No No No No No No No No No No No No No No No No

57 0 0 RICHMOND HILL 628948 4861657 No Wet Pond Offline
Same area as ID 55 - not sure it is SWM - could just be pond, but looks like 

there's an inlet channel
0 No No No No No No No No No No No No No No No No

180 28.1 0 TORONTO 644294 4852873 No Online ONLINE
Looks to be online from google earth, confirmed by TRCA type.  Pond L1 

from report
28.1

On-line 

Detention
No Yes Yes Yes ? ? ? ? Yes No No Yes Yes 610 Offline No No 7 791.8 45% No No No No Yes No No Yes

181 28.2 0 TORONTO 644755 4851508 No Wet Pond (?) Offline Hard to see - forested area 28.2 Wetland No Yes No Yes ? ? ? ? Yes No No Yes Yes 610 Offline No No 7 791.8 45% No No No No Yes No No Yes

182 28.3 0 TORONTO 644523 4851490 No Wet Pond (?) Offline Hard to see - forested area 28.3 Dry Pond No Yes No Yes ? ? ? ? Yes No No Yes Yes 610 Offline No No 7 791.8 45% No No No No Yes No No Yes

183 28.4 0 TORONTO 644868 4851010 No Wet Pond (?) Offline
Hard to see - forested area.  Intersection is different now, and building next 

door - is RC still accurate?
28.4 No Yes No Yes ? ? ? ? Yes No No Yes Yes 610 Offline No No 7 791.8 45% No No No No Yes No No Yes

184 28.5 0 TORONTO 645354 4851473 No Online (?) ONLINE Appears to be an online facility - need confirmation? 28.5 No Yes No Yes ? ? ? ? Yes No No Yes Yes 610 Offline No No 7 791.8 45% No No No No Yes No No Yes

185 28.6 0 TORONTO 645423 4852210 No Online (?) ONLINE Appears to be an online facility - need confirmation? 28.6 No Yes No Yes ? ? ? ? Yes No No Yes Yes 610 Offline No No 7 791.8 45% No No No No Yes No No Yes

186 28.7 0 TORONTO 644229 4853828 No Dry Pond (?) Offline
Pond R1 from report?  Looks dry on aerial - just looks like an outfall 

structure and grassed area
28.7 Wet Pond Yes Yes Yes Yes ? ? ? ? Yes No No Yes No No No No No No No Yes No No Yes

187 150 0 TORONTO 646294 4852298 No Wet Pond Offline Wet Pond/wetland based on aerial 150 Wetland Yes Yes Yes Yes SWM Report

Mattamy (Rouge) 

Stormwater 

Management Pond 

David 

Schaeffer 

Engineering

Jun-03 Yes No No Yes Yes 610 Offline Yes 54.1 Yes 77% 7 791.8 45% No No No No Yes Yes Yes Yes

188 247 0 TORONTO 641409 4854505 No Wet Pond (?) Offline Small one in asphalt plant? 247 Triple Celled No No Yes Yes SWM Report

Stormwater 

Management and 

Sediment Control 

Report for Furfari 

Paving Asphalt 

Plant

Sabourin 

Kimble
Mar-98 Yes No No Yes No No No No No No No Yes No No Yes
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189 311 0 TORONTO 642650 4854273 No Wet Pond Offline Wet pond right next to watercourse and another pond (311.1) 311 Wet Pond Yes No Yes Yes

Permit 

Revision/Design 

Summary

Morningside 

Heights
Schaeffers Jun-02 Yes No No Yes No No No No No No No Yes No No Yes

190 311.1 0 TORONTO 642817 4854351 No Wet Pond Offline Two celled wet pond - adjacent to watercourse (311) 311.1 Wet Pond Yes No Yes Yes

Permit 

Revision/Design 

Summary

Morningside 

Heights
Schaeffers Jul-02 Yes No No Yes No No No No No No No Yes No No Yes

191 311.2 0 TORONTO 643080 4853918 No Wet Pond Offline Long SWM next to watercourse 311.2 Wet Pond Yes No Yes Yes

Permit 

Revision/Design 

Summary

Morningside 

Heights
Schaeffers Aug-02 Yes No No Yes No No No No No No No Yes No No Yes

192 311.3 0 TORONTO 643254 4853502 No Wet Pond Offline Larger SWM alongside watercourse - against Morningside Ave 311.3 Wet Pond Yes No Yes Yes

Permit 

Revision/Design 

Summary

Morningside 

Heights
Schaeffers Sep-02 Yes No No Yes No No No No No No No Yes No No Yes

193 0 0 TORONTO 640814 4855043 Yes Wet Pond Offline
New looking SWM to support commercial development at Steeles and 

Markham Rd?
0 No No No No No No No No No No No No No No No No

194 0 0 TORONTO 640968 4854596 Yes Wet Pond Offline
Newer looking SWM (maybe just temporary) for development at Markham 

Rd and Passmore
0 No No No No No No No No No No No No No No No No

195 0 0 TORONTO 639714 4854684 Yes Wet Pond (?) Offline
May not be SWM - hard to tell.  Could just be ponded area during 

construction
0 No No No No No No No No No No No No No No No No

1 261.2 1
WHITCHURCH 

STOUFFVILLE
638805 4870314 Yes Wet Pond Offline Contributing area under construction in 2009 photo 261.2 Yes Yes Yes Design Brief

Stormwater 

Management 

Facility RC4 Design 

Brief - Northwest 

Stouffville - 

Madori Lands

Sabourin 

Kimble
Jun-04 Yes Yes 59.86 No Yes No No No No No No No Yes Yes No Yes

2 36 6
WHITCHURCH 

STOUFFVILLE
638558 4869028 No Dry Pond Offline 36 Dry Pond No Yes No Yes

Unclear - design 

brief?
Unknown Yes No No No No No No No No No No Yes No No No

3 228.5 9
WHITCHURCH 

STOUFFVILLE
639214 4868275 Yes Wet Pond Offline Looks mostly constructed in 2009 aerial, small portion at south being built 228.5 Yes Yes No No No No No No No No No No No No No No No No

4 228.6 10
WHITCHURCH 

STOUFFVILLE
638924 4868051 Yes Wet Pond Offline Mostly unbuilt in 2009 aerial 228.6 Yes Yes No No No No No No No No No No No No No No No No

5 0 12
WHITCHURCH 

STOUFFVILLE
640538 4868490 Yes Wet Pond Offline Unbuilt in 2009 aerial, pond visible 0 No No No No No No No No No No No No No No No No

6 0 23
WHITCHURCH 

STOUFFVILLE
640273 4868282 Yes Wet Pond Offline Mostly constructed in 2009 aerial, but not finalized 0 No No No No No No No No No No No No No No No No

7 261 8-1
WHITCHURCH 

STOUFFVILLE
638031 4869846 Yes Wet Pond Offline

Two facilities labelled as 8 in WS map, not sure which is which.  Both newer 

facilities with a lot of area not constructed yet
261 Yes Yes No No No No No No No No No No No No No No No No

8 261.1 8-2
WHITCHURCH 

STOUFFVILLE
638349 4869937 Yes Wet Pond Offline

Two facilities labelled as 8 in WS map, not sure which is which.  Both newer 

facilities with a lot of area not constructed yet
261.1 Yes Yes No No No No No No No No No No No No No No No No

9 228.9 7S
WHITCHURCH 

STOUFFVILLE
638958 4868708 No Wet Pond Offline

Contributing area looks built, other areas being developed within 

subcatchment look like they will have own ponds
228.9 Yes Yes SWM Report

Kartok Pond E3 

South Kartok 

Expansion

Unknown Jun-06 Yes No No Yes No No No No No No No Yes No No Yes

10 236.3 0
WHITCHURCH 

STOUFFVILLE
629687 4866719 Yes Wet Pond Offline

Only one of facilities shown on 1993 plan that looks to be built - others not 

done?  Relatively old report (1993)
236.3 Wetland Yes Yes Yes Yes SWM Report

Armbro\Buttcon 

Industrial 

Development

Paragon Mar-93 Yes No No No No No No No No No No Yes No No No

11 0 0
WHITCHURCH 

STOUFFVILLE
639185 4868939 Yes Wet Pond Offline Pond built, but nothing else there yet - not in WS or TRCA database 0 No No No No No No No No No No No No No No No No

12 0 0
WHITCHURCH 

STOUFFVILLE
639416 4869016 Yes Wet Pond Offline Pond built, but nothing else there yet - not in WS or TRCA database 0 No No No No No No No No No No No No No No No No

13 0 0
WHITCHURCH 

STOUFFVILLE
638938 4869523 No Wet Pond Offline May not be SWM - could just be a pond 0 No No No No No No No No No No No No No No No No

14 0 0
WHITCHURCH 

STOUFFVILLE
638231 4868365 No Dry Pond Offline May not be SWM - could just be dry area in plaza 0 No No No No No No No No No No No No No No No No

15 0 0
WHITCHURCH 

STOUFFVILLE
638204 4870722 No Wet Pond Offline Private SWM for industrial site?  Not in WS or TRCA inventory 0 No No No No No No No No No No No No No No No No
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SWM1

The drainage area's impervious coverage will be updated, to be reflective of the current land use. An 

impervious coverage of 62.2 % will be assigned to the baseline model. 

Northwest Stouffville - Madori Lands 

SWM Facility RC 4

Sabourin Kimble & Associates.

(June 2004)

Wet Pond provides up to 100 year storm 'post to pre' quantity control for a 59.86 ha 

drainage area. The drainage area's impervious coverage was not identified in the 

background information provided. S799 66.68 25.7 30.4 62.2

S569_1 84.58 37.0 39.1 49.4

S569_4 63.98 9.3 9.8 9.8

SWM120

The 'depth-area' curve and the 'depth-discharge' curve were updated in the PCSWMM Model, to reflect the 

background information received for the SWM facility. The drainage area's impervious coverage will be 

updated, to be reflective of the current land use. An impervious coverage of 45 % will be assigned to the 

baseline model. 

Note: The report identifies that the development is serviced by two ponds,  one offline pond and 1 online 

pond. The online pond was removed; Michael Penny noted that online ponds were causing issues with the 

PCSWMM model and were therefore removed. MP also noted that the sections used by in the model 

'conduits' sufficiently acount for the 'online' storage.

East Cathedral Community

Stormwater Management Design Breif

Stantec

(May 2002)

Wet Pond (E1) provides up to the 5 year storm 'post to pre' quality/quantity control 

for approximately 8.39 ha area, Drypond (OL-E1) provides up to the 100 year storm 

'post to pre' quantity control for approximatley 27.75 ha. The drainage area's 

impervious coverage was identified as 45% in the drainage area plan provided
S577_4 36.31 39.4 40.3 40.4

SWM117

The drainage area's impervious coverage will be updated, to be reflective of the background information 

provided. An impervious coverage of 45 % will be assigned to the baseline model. The 'depth-area' curve 

and the 'depth-discharge' curve were updated in the PCSWMM Model, to reflect the background 

information received for the SWM facility. 

Note: The report identifies that the development is serviced by two ponds,  one offline pond and 1 online 

pond. The online pond was removed; Michael Penny noted that online ponds were causing issues with the 

PCSWMM model and were therefore removed. MP also noted that the sections used by in the model 

'conduits' sufficiently acount for the 'online' storage. 

East Cathedral Community Secondary Plan

Stormwater Management Design Breif

Cosburn Patterson Mather Limited

(Sept 1996)

Wet Pond (E2) provides up to 5 year storm 'post to pre' quality/quantity control for a 

55.0  ha drainage area.  Drypond (OL-E2) provides up to the 100 year storm 'post to 

pre' quantity control for an approximatley 74 ha area. The drainage area's 

impervious coverage was identified in the background information as 45%.

S74 34.55 17.4 21.9 51.3

SWM124

The drainage area's impervious coverage will be updated, to be reflective of the current land use. An 

impervious coverage of 60.1 % will be assigned to the baseline model. 

The 'depth-area' curve and the 'depth-discharge' curve were updated in the PCSWMM Model, to reflect the 

background information received for the SWM facility.

Box Grove Phase 2

Post Development Drainage Area Plan

SCS Consulting Group

(Aug 2009)

Pond '2' provides up to 100 year storm 'post to pre' quantity control for an 

approximatley 10 ha drainage area. The drainage area's impervious coverage was not 

identified in the background information provided S141 10.89 16.1 16.1 60.1

SWM139

The drainage area's impervious coverage will be updated to reflect the current land use. An impervious 

coverage of 54.8 % will be assigned to the baseline model. 

West Cathedral Community

Environmental and Stormwater Management Plan

URS 

(Nov 2004)

Wet Pond (E4) provides a SWM for a 46.3 ha drainage area (major) and 56.3  ha 

(minor). Note: Background information identifies that employment lands are to be 

quantity controlled for runoff in excess of the 5-year storm. S164 50.90 17.4 17.4 54.8

SWM140

The drainage area's impervious coverage will be updated to reflect the current land use. An impervious 

coverage of 72.3 % will be assigned to the baseline model. 

The 'depth-area' curve and the 'depth-discharge' curve were updated in the PCSWMM Model, to reflect the 

background information received for the SWM facility.

West Cathedral Community

Environmental and Stormwater Management Plan

URS 

(Nov 2004)

Wet Pond (W1) provides a SWM for a 98.6 ha drainage area. Note: Background 

information identifies that employment lands are to be quantity controlled for runoff 

in excess of the 5-year storm. The drainage area's impervious coverage was not 

identified in the background information provided
S807 101.97 18.5 18.6 72.3

SWM150

The drainage area's impervious coverage will be updated to reflect the current land use. An impervious 

coverage of 60.9 % will be assigned to the baseline model. 

Wismer Commons

Environmental and Stormwater Management Study

Shaeffers Consulting Engineers

(June 2002)

Wet Pond (6) provides SWM for  an approximate 74.26 ha drainage area. Control up 

to the 100 Year storm is provided. The drainage area's impervious coverage was not 

identified in the background information provided S850_4 74.26 26.8 47.2 60.9

SWM166

The drainage area's impervious coverage will be updated to reflect the current land use. An impervious 

coverage of 45 % will be assigned to the baseline model. 

The 'depth-area' curve and the 'depth-discharge' curve were updated in the PCSWMM Model, to reflect the 

background information received for the SWM facility.

 Angus Glen Developments

Preliminary Servicing & Stormwater Management 

Analysis

Sabourin Kimble & Associates Ltd.

(2007)

Wet Pond (A) provides SWM for an approximatley 13.7 ha drainage area controlling 

up to the 100 year storm. The drainage area's impervious coverage was identified as 

45% in the background information provided S590 14.66 24.3 19.6 39.3

SWM17

The drainage area's impervious coverage will be updated to reflect the current land use. An impervious 

coverage of 56 % will be assigned to the baseline model. 

Town of Richmond Hill

(2009)

Town of Richmond Hill Pond (8-7)

Wet Pond provides SWM for an approximatley  49 ha drainage area 2-100 Year. The 

drainage area's impervious coverage was not identified in the background 

information provided

S767 48.58 17.9 55.9 56.0

SWM178

The drainage area's impervious coverage will be updated to reflect the current land use. An impervious 

coverage of 70.3  % will be assigned to the baseline model. 

Box Grove

Environmental Master Drainage Plan

Stantec

(May 2006)

Wet Pond (5) provides SWM for an approximatley 45 ha development, 100 year post 

to pre. The report identifies that a portion of the lands are to provide onsite controls 

for runoff in excess of the 5-year storm. S594 24.39 10.0 10.0 70.3

SWM20

The drainage area's impervious coverage will be updated to reflect the current land use. An impervious 

coverage of 66.7  % will be assigned to the baseline model. 

Town of Richmond Hill

(2009)

Town of Richmond Hill Pond (9-4)

Wet Pond provides SWM for an approximatley  26.5 ha drainage area 2-100 Year. 

The drainage area's impervious coverage was not identified in the background 

information provided

S769 21.52 5.2 64.7 66.7

Meadows of South Unionville Subdivision

SWM & Drainage System Breif

 Valdor Engineering Inc.

(April 1997)

Change Notes
Area [ha] Existing 

The 'depth-area' curve and the 'depth-discharge' curve were updated in the PCSWMM Model, to reflect the 

background information received for the SWM facility.

Notes From Report

Wet Pond provides up to Regional storm 'post to pre' quantity control for a 83.0 ha 

drainage area. The drainage area's impervious coverage was not identified in the 

background information provided

Report Reference

Table B2: SWM Facilities Updated Upon Further Review During SWM Sizing for Future Conditions Scenario 

Name

Pond Name

Baseline Future

Subcatchment Subcatchment Impervious

SWM104

P:\Work\TP112084\water\eng\PCSWMM\Final Models\Models\000-2018-08_FINAL-MODELS\T-AppB\Pond_Subcatchment_Imperv.xlsx Page 1 of 2
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Change Notes
Area [ha] Existing 

Notes From ReportReport Reference
Name

Pond Name

Baseline Future

Subcatchment Subcatchment Impervious

SWM212

The drainage area's impervious coverage will be updated to reflect the current land use. An impervious 

coverage of 78 % will be assigned to the baseline model. 

The 'depth-area' curve and the 'depth-discharge' curve were updated in the PCSWMM Model, to reflect the 

background information received for the SWM facility.

404 North Secondary Plan

Stormwater Management Pond Design Report Pond 

L1

Masongsong Associates Engineering

(July 2008)

Town of Markham Pond 87 

Wet Pond provides SWM for an approximatley 27.4 ha drainage area 2-100 Year 

Quantity Control. The drainage area's impervious coverage was identified as a 78% 
S809 26.16 21.6 21.6 84.4

SWM213

The drainage area's impervious coverage will be updated to reflect the current land use. An impervious 

coverage of 73 % will be assigned to the baseline model. 

The 'depth-area' curve and the 'depth-discharge' curve were updated in the PCSWMM Model, to reflect the 

background information received for the SWM facility.

404 North Secondary Plan

Stormwater Management Pond Design Report Pond 3

Masongsong Associates Engineering

(August 2008)

Town of Markham Pond 878

Wet Pond provides SWM for an approximatley 58.42 ha drainage area 2-100 Year 

Quantity Control. The drainage area's impervious coverage was identified as a 73% 
SBE3080 60.03 21.3 21.3 86.7

S225 28.96 30.9 30.9 51.4

S803 22.20 12.8 12.8 40.6

S726 17.47 42.4 49.5 50.0

SWM4

The drainage area's impervious coverage will be updated to reflect the current land use. An impervious 

coverage of 78 % will be assigned to the baseline model. 

Stouffville Commercial Site and Buisness Park

Stormwater Management Report Pond W1

Stantec (March 2006)

Wet Pond sized for 69.27 ha 2-100 year. The drainage area's impervious coverage 

was identified as 84%.

S847 74.41 23.2 92.2 92.6

SWM49

The drainage area's impervious coverage will be updated to reflect the current land use. An impervious 

coverage of 90 % will be assigned to the baseline model.  Note: Aerials show this development is still to be 

constructed

The 'depth-area' curve and the 'depth-discharge' curve were updated in the PCSWMM Model, to reflect the 

background information received for the SWM facility.

Bayview Northeast Business Park

Master Environmental Servicing Plan Addendum

The Municipal Infrastructure Group

(December 2006)-  

Wet Pond was sized for 6.6 ha area 2-100 year. It is noted that Pond 50 overcontrols 

for Pond 49. The drainage area's impervious coverage was identified as 90%.

S17 7.59 5.1 5.1 88.2

SWM50

The drainage area's impervious coverage will be updated to reflect the current land use. An impervious 

coverage of 90 % will be assigned to the baseline model.  Note: Aerials show this development is only 

partially constructed

The 'depth-area' curve and the 'depth-discharge' curve were updated in the PCSWMM Model, to reflect the 

background information received for the SWM facility.

Bayview Northeast Business Park

Master Environmental Servicing Plan Addendum

The Municipal Infrastructure Group

(December 2006)-  

Wet Pond was sized for 45 ha area 2-100 year. The drainage area's impervious 

coverage was identified as 90%.

S796 45.48 5.0 5.0 84.5

SWM7

The drainage area's impervious coverage will be updated to reflect the current land use. An impervious 

coverage of 85 % will be assigned to the baseline model.  Note: Aerials show this development is only 

partially constructed

The 'depth-area' curve and the 'depth-discharge' curve were updated in the PCSWMM Model, to reflect the 

background information received for the SWM facility.

Tovtel Enterprises Inc

Stormwater Management Pond Design Breif

Pond RC3

Stantec 

(June 2006)

Wet Pond was sized for 22.96 ha area 2-100 year. The drainage area's impervious 

coverage was identified as 85%.

S848 23.04 10.0 94.1 95.1

SWM8

The drainage area's impervious coverage will be updated to reflect the current land use. An impervious 

coverage of 62.2 % will be assigned to the baseline model. 

Tovtel Enterprises Inc

Stormwater Management Pond Design Breif

Pond RC5

Stantec 

(June 2006)

Wet Pond was sized for 14.55 ha area 2-100 year. The drainage area's impervious 

coverage was identified as 62.2%.
S542 14.60 10.0 10.0 65.8

Jefferson Secondary Plan, East of Yonge Street

Final Master Environmental Servicing Plan

Author / date  (Unknown)
SWM28

The drainage area's impervious coverage will be updated to reflect the current land use. An impervious 

coverage of 45 % will be assigned to the baseline model. 

Wet Pond (SW1E) Pond sized for 67.1 ha 2- 100 year. The drainage area's impervious 

coverage was identified as a 45% 
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Final Calibration
Site G
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2.000
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10/05/2006 0:00 11/05/2006 0:00 12/05/2006 0:00 13/05/2006 0:00 14/05/2006 0:00 15/05/2006 0:00 16/05/2006 0:00 17/05/2006 0:00

May 2006

Observed

Calibrated

Uncalibrated
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7

8

09/07/2006 0:00 10/07/2006 0:00 11/07/2006 0:00 12/07/2006 0:00 13/07/2006 0:00 14/07/2006 0:00 15/07/2006 0:00 16/07/2006 0:00 17/07/2006 0:00 18/07/2006 0:00 19/07/2006 0:00

July 2006

Observed
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Uncalibrated
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19/07/2008 0:00 20/07/2008 0:00 21/07/2008 0:00 22/07/2008 0:00 23/07/2008 0:00 24/07/2008 0:00 25/07/2008 0:00 26/07/2008 0:00 27/07/2008 0:00 28/07/2008 0:00

July 2008
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Calibrated

Uncalibrated

0.000

0.500
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3.500

4.000

08/08/2008 0:00 09/08/2008 0:00 10/08/2008 0:00 11/08/2008 0:00 12/08/2008 0:00 13/08/2008 0:00 14/08/2008 0:00 15/08/2008 0:00 16/08/2008 0:00 17/08/2008 0:00 18/08/2008 0:00

Aug 2008
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Uncalibrated
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31/07/2013 12:00 01/08/2013 0:00 01/08/2013 12:00 02/08/2013 0:00 02/08/2013 12:00 03/08/2013 0:00 03/08/2013 12:00 04/08/2013 0:00 04/08/2013 12:00 05/08/2013 0:00
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Uncalibrated
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05/09/2014 0:00 06/09/2014 0:00 07/09/2014 0:00 08/09/2014 0:00 09/09/2014 0:00 10/09/2014 0:00 11/09/2014 0:00

Sept-14

Observed

Calibrated

Uncalibrated



Final Calibration
02HC022
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08/07/2006 0:00 10/07/2006 0:00 12/07/2006 0:00 14/07/2006 0:00 16/07/2006 0:00 18/07/2006 0:00 20/07/2006 0:00 22/07/2006 0:00
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Observed

Calibrated

Uncalibrated
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Sept-2014
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Final Calibration
02HC028
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Final Calibration
02HC053
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24-June 2010

Observed

Uncalibrated

Calibrated

0

2

4

6

8

10

12

14

16

18

22/07/2010 0:00 23/07/2010 0:00 24/07/2010 0:00 25/07/2010 0:00 26/07/2010 0:00 27/07/2010 0:00 28/07/2010 0:00 29/07/2010 0:00 30/07/2010 0:00 31/07/2010 0:00

July 2010

Observed

Uncalibrated

Calibrated

0

2

4

6

8

10

12

31/07/2013 0:00 01/08/2013 0:00 02/08/2013 0:00 03/08/2013 0:00 04/08/2013 0:00 05/08/2013 0:00 06/08/2013 0:00 07/08/2013 0:00 08/08/2013 0:00

August 2013

Observed

Uncalibrated

Calibrated

0

1

2

3

4

5

6

7

8

05/09/2014 0:00 06/09/2014 0:00 07/09/2014 0:00 08/09/2014 0:00 09/09/2014 0:00 10/09/2014 0:00 11/09/2014 0:00

September 2014

Observed

Uncalibrated

Calibrated



Appendix D: Regional Storm
Event and Design Storm Peak
Flows
Table D1: Baseline Uncontrolled Model – Regional Storm Peak Flows

Table D2: Baseline with SWM Model – Regional Storm Peak Flows

Table D3: Future Uncontrolled Model – Regional Storm Peak Flows

Table D4: Baseline with SWM Model – 2-100 Year & 350 Year Design Storm Peak Flows

Table D5: Future Uncontrolled Model - 2-100 Year & 350 Year Design Storm Peak Flows

Table D6: Future with SWM Model - 2-100 Year & 350 Year Design Storm Peak Flows

Table D7: Baseline Uncontrolled Model – 350 Year Design Storm Peak Flows

Table D8: Baseline with SWM Model – 350 Year Design Storm Peak Flows

Table D9: Future Uncontrolled Model – 350 Year Design Storm Peak Flows



TP112084

Rouge Watershed Study
September 7, 2018

100 99.2 98.2 97.1 96.3 95.4 94.8 94.2 93.5 92.7 92.0 89.4

71 71 2.59 100 22.15 22.2 21.9 21.6 21.2 21.0 20.7 20.5 20.3 20.1 19.8 19.6 18.7

84 84 6.61 100 61.03 61.0 60.4 59.7 58.8 58.1 57.4 56.9 56.4 55.8 55.1 54.4 52.1

167 167 29.41 99.2 173.50 175.4 173.5 171.1 168.5 166.7 164.6 163.3 161.9 160.3 158.5 156.9 150.8

BE4 BE4 1.81 100 16.81 16.8 16.7 16.4 16.2 16.1 15.9 15.7 15.6 15.5 15.3 15.2 14.6

BR1 BR1 2.92 100 38.38 38.4 38.0 37.6 37.1 36.8 36.4 36.1 35.9 35.6 35.3 35.0 33.9

BR3 BR3 4.80 100 40.78 40.8 40.3 39.7 39.1 38.6 38.1 37.7 37.4 37.0 36.5 36.1 34.5

CJ7201.15 CJ7201.15 29.41 99.2 173.40 175.3 173.4 171.0 168.4 166.6 164.5 163.2 161.8 160.2 158.4 156.8 150.7

CJ7201.16 CJ7201.16 29.41 99.2 173.50 175.4 173.5 171.1 168.4 166.6 164.5 163.2 161.8 160.2 158.4 156.8 150.8

CJ7201.19 CJ7201.19 29.41 99.2 173.50 175.4 173.5 171.1 168.5 166.6 164.5 163.2 161.8 160.2 158.5 156.8 150.8

CJ7201.2 CJ7201.2 29.41 99.2 173.60 175.5 173.6 171.2 168.5 166.7 164.6 163.2 161.8 160.2 158.5 156.9 150.9

CJ7201.22 CJ7201.22 29.41 99.2 173.50 175.4 173.5 171.2 168.5 166.7 164.6 163.2 161.9 160.3 158.5 156.8 150.9

CJ7201.226 CJ7201.226 29.41 99.2 173.50 175.4 173.5 171.2 168.5 166.7 164.6 163.3 161.9 160.3 158.5 156.8 150.9

CJ7202.000 CJ7202.000 5.06 100 51.84 51.8 51.4 50.8 50.2 49.7 49.2 48.8 48.5 48.1 47.6 47.1 45.5

CJ7202.002 CJ7202.002 5.06 100 51.87 51.9 51.4 50.9 50.2 49.8 49.2 48.9 48.5 48.1 47.6 47.2 45.6

CJ7205.24 CJ7205.24 2.00 100 22.12 22.1 21.9 21.7 21.4 21.2 21.0 20.8 20.6 20.5 20.3 20.1 19.4

CJ7205.25 CJ7205.25 2.00 100 22.12 22.1 21.9 21.7 21.4 21.2 21.0 20.8 20.6 20.5 20.3 20.1 19.4

CJ7205.252 CJ7205.252 2.00 100 22.12 22.1 21.9 21.7 21.4 21.2 21.0 20.8 20.6 20.5 20.3 20.1 19.4

CJ7205.254 CJ7205.254 2.00 100 22.11 22.1 21.9 21.7 21.4 21.2 20.9 20.8 20.6 20.5 20.3 20.1 19.4

CJ7205.29 CJ7205.29 1.61 100 17.69 17.7 17.5 17.3 17.1 16.9 16.8 16.6 16.5 16.4 16.2 16.1 15.5

CJ7205.3 CJ7205.3 1.61 100 17.74 17.7 17.6 17.4 17.1 17.0 16.8 16.7 16.5 16.4 16.2 16.1 15.6

CJ7220.03 CJ7220.03 21.99 100 128.70 128.7 127.2 125.3 123.4 122.2 120.7 119.7 118.6 117.3 115.9 114.6 109.7

CJ7220.04 CJ7220.04 21.99 100 128.70 128.7 127.2 125.3 123.4 122.2 120.8 119.7 118.7 117.4 116.0 114.6 109.7

CJ7220.1 CJ7220.1 21.99 100 128.70 128.7 127.2 125.4 123.5 122.2 120.8 119.8 118.7 117.4 116.0 114.7 109.8

CJ7220.11 CJ7220.11 21.99 100 128.70 128.7 127.2 125.4 123.5 122.2 120.8 119.8 118.7 117.4 116.0 114.7 109.8

CJ8212.03 CJ8212.03 33.00 99.2 144.20 146.2 144.2 141.8 139.1 137.2 135.0 133.6 132.2 130.6 128.6 127.0 120.7

CJ8212.04 CJ8212.04 32.75 99.2 144.30 146.3 144.3 141.8 139.1 137.2 135.1 133.6 132.2 130.6 128.7 127.0 120.7

CJ8230.16 CJ8230.16 20.65 100 127.40 127.4 125.6 123.5 121.3 119.6 117.8 116.5 115.3 113.9 112.3 110.9 105.4

CJ8230.24 CJ8230.24 19.67 100 125.30 125.3 123.6 121.5 119.2 117.6 115.8 114.7 113.5 112.1 110.5 109.1 103.7

CJ8230.25 CJ8230.25 19.67 100 125.40 125.4 123.7 121.7 119.4 117.8 115.9 114.7 113.6 112.2 110.6 109.2 103.8

CJ8230.28 CJ8230.28 19.67 100 125.60 125.6 123.9 121.8 119.6 117.9 116.1 114.9 113.7 112.4 110.8 109.4 103.9

CJ8230.29 CJ8230.29 19.67 100 127.80 127.8 126.1 124.0 121.7 120.1 118.2 117.0 115.8 114.4 112.8 111.4 105.8

J1 J1 1.19 100 11.59 11.6 11.5 11.3 11.2 11.0 10.9 10.8 10.7 10.6 10.5 10.4 10.0

J10 J10 2.63 100 5.73 5.7 5.6 5.5 5.4 5.3 5.2 5.2 5.1 5.0 4.9 4.9 4.6

J100 J100 3.33 100 42.96 43.0 42.6 42.1 41.6 41.2 40.8 40.5 40.2 39.9 39.5 39.2 37.9

J100.0774 J100.0774 0.89 100 11.08 11.1 11.0 10.9 10.7 10.6 10.5 10.5 10.4 10.3 10.2 10.1 9.8

J100.8818 J100.8818 4.25 100 40.49 40.5 40.1 39.6 39.1 38.7 38.3 38.0 37.7 37.3 36.9 36.6 35.3

J1003.625 J1003.625 6.57 100 47.29 47.3 46.7 45.8 45.0 44.4 43.7 43.2 42.8 42.2 41.6 41.2 39.1

J10033.53 J10033.53 185.99 94.2 654.90 714.8 706.6 696.4 685.1 676.9 667.8 661.5 654.9 646.8 638.8 631.7 605.4

J10033.55 J10033.55 33.80 99.2 256.70 259.7 256.7 252.9 248.9 245.9 242.4 240.2 237.9 235.3 232.3 229.6 219.7

J10066.45 J10066.45 2.36 100 5.38 5.4 5.3 5.2 5.1 5.0 4.9 4.8 4.8 4.7 4.6 4.6 4.3

J1009.352 J1009.352 6.68 100 24.66 24.7 24.3 23.9 23.4 23.0 22.7 22.4 22.1 21.8 21.5 21.2 20.0

J101 J101 80.08 97.1 239.40 251.6 248.2 244.0 239.4 236.2 232.5 230.0 227.6 224.8 221.6 218.8 208.5

J101.8575 J101.8575 3.33 100 23.11 23.1 22.9 22.5 22.2 21.9 21.6 21.4 21.2 21.0 20.8 20.5 19.7

J1010.373 J1010.373 149.09 94.8 565.40 607.0 600.7 592.7 583.8 577.3 570.2 565.4 560.6 554.9 548.5 542.8 521.5

J1011.599 J1011.599 0.77 100 6.74 6.7 6.7 6.6 6.5 6.4 6.3 6.3 6.2 6.2 6.1 6.0 5.8

J10135.32 J10135.32 19.68 100 165.90 165.9 164.2 162.0 159.7 158.0 156.0 154.6 153.3 151.7 149.8 148.2 142.5

J102 J102 82.39 97.1 244.40 256.7 253.3 249.0 244.4 241.1 237.3 234.8 232.4 229.5 226.3 223.4 212.9

J1022.09 J1022.09 2.03 100 17.83 17.8 17.7 17.4 17.2 17.0 16.8 16.6 16.5 16.4 16.2 16.0 15.4

J103 J103 175.79 94.2 651.80 710.2 702.0 692.0 680.9 672.8 663.9 657.8 651.8 644.8 636.9 629.8 603.7

J1037.817 J1037.817 2.81 100 23.83 23.8 23.6 23.3 23.0 22.8 22.5 22.3 22.2 22.0 21.7 21.5 20.8

J104 J104 0.77 100 7.81 7.8 7.7 7.6 7.5 7.5 7.4 7.3 7.3 7.2 7.1 7.1 6.9

J105.9794 J105.9794 6.63 100 47.18 47.2 46.5 45.7 44.9 44.2 43.6 43.1 42.7 42.1 41.5 41.0 39.0

J1053.834 J1053.834 1.94 100 20.92 20.9 20.7 20.5 20.2 20.0 19.7 19.6 19.4 19.2 19.0 18.8 18.1

J106.5236 J106.5236 2.13 100 14.41 14.4 14.3 14.2 14.2 14.1 14.1 13.9 14.0 13.9 13.9 13.9 14.1

J10660.01 J10660.01 92.59 96.3 253.20 269.5 266.0 261.5 256.7 253.2 249.1 246.3 243.8 240.8 237.5 234.5 222.8

J1067.445 J1067.445 1.21 100 15.83 15.8 15.7 15.5 15.3 15.2 15.0 14.9 14.8 14.7 14.6 14.4 14.0

J1069.724 J1069.724 8.89 100 23.32 23.3 22.9 22.3 21.7 21.3 20.8 20.5 20.2 19.9 19.5 19.2 18.0

J107.6241 J107.6241 7.64 100 59.65 59.7 59.2 58.6 57.9 57.4 56.7 56.3 55.8 55.3 54.6 54.1 52.0

J10710.81 J10710.81 18.87 100 161.60 161.6 160.0 157.8 155.6 153.9 152.0 150.7 149.3 147.7 145.9 144.3 138.6

J10751.68 J10751.68 185.99 94.2 655.10 715.0 706.8 696.5 685.3 677.1 668.0 661.7 655.1 646.9 638.9 631.9 605.5

J1076.135 J1076.135 329.74 89.4 872.60 1040.0 1028.0 1011.0 993.6 980.5 966.2 956.9 947.5 936.5 924.1 913.2 872.6

J1079.61 J1079.61 1.25 100 2.74 2.7 2.7 2.7 2.6 2.6 2.5 2.5 2.5 2.4 2.4 2.4 2.3

J108 J108 34.57 99.2 143.90 145.9 143.9 141.4 138.8 136.9 134.7 133.3 131.9 130.2 128.3 126.6 120.3

J108.1561 J108.1561 2.34 100 24.59 24.6 24.4 24.1 23.7 23.5 23.2 23.1 22.9 22.7 22.4 22.2 21.5

J1083.883 J1083.883 1.03 100 10.92 10.9 10.8 10.7 10.5 10.4 10.3 10.2 10.1 10.0 9.9 9.8 9.4

J109 J109 3.33 100 42.96 43.0 42.6 42.1 41.6 41.2 40.8 40.5 40.2 39.9 39.5 39.1 37.9

J1099.967 J1099.967 1.68 100 10.34 10.3 10.2 10.1 9.9 9.7 9.6 9.5 9.4 9.3 9.2 9.1 8.7

J11 J11 1.55 100 3.43 3.4 3.4 3.3 3.3 3.2 3.2 3.1 3.1 3.1 3.0 3.0 2.8

Table D1: Baseline Uncontrolled Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]
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100 99.2 98.2 97.1 96.3 95.4 94.8 94.2 93.5 92.7 92.0 89.4

Table D1: Baseline Uncontrolled Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J110 J110 35.80 99.2 144.00 145.9 144.0 141.5 138.8 136.9 134.8 133.3 131.9 130.2 128.3 126.7 120.4

J110.797 J110.797 1.80 100 4.51 4.5 4.4 4.3 4.2 4.1 4.1 4.0 4.0 3.9 3.8 3.7 3.5

J1104.306 J1104.306 4.26 100 24.31 24.3 23.9 23.4 22.9 22.5 22.2 22.0 21.8 21.6 21.3 21.1 20.2

J1104.942 J1104.942 21.00 100 69.30 69.3 68.5 67.6 66.6 65.8 65.0 64.4 63.8 63.2 62.4 61.7 59.5

J11065.02 J11065.02 18.87 100 161.50 161.5 159.9 157.8 155.5 153.9 152.0 150.6 149.3 147.7 145.9 144.4 138.6

J111 J111 66.19 97.1 218.60 229.6 226.5 222.7 218.6 215.5 212.2 209.9 207.7 205.1 202.2 199.7 190.7

J1113.112 J1113.112 0.00 100 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

J11167.85 J11167.85 18.08 100 155.30 155.3 153.7 151.6 149.4 147.8 146.0 144.8 143.5 142.0 140.2 138.7 133.3

J11175.03 J11175.03 92.59 96.3 253.20 269.6 266.0 261.6 256.7 253.2 249.1 246.4 243.8 240.9 237.5 234.6 222.8

J112 J112 30.37 99.2 176.80 178.8 176.8 174.4 171.8 169.8 167.7 166.3 164.9 163.3 161.5 159.8 153.7

J112.23 J112.23 6.39 100 24.91 24.9 24.5 24.1 23.6 23.2 22.8 22.5 22.2 21.9 21.5 21.2 19.9

J1128.31 J1128.31 1.19 100 12.60 12.6 12.5 12.3 12.2 12.1 11.9 11.8 11.7 11.6 11.5 11.4 11.0

J11281.85 J11281.85 19.67 100 129.50 129.5 127.8 125.7 123.4 121.7 119.9 118.6 117.4 116.1 114.5 113.1 107.4

J113 J113 0.98 8.9 8.8 8.7 8.6 8.5 8.4 8.3 8.3 8.2 8.1 8.0 7.8

J11362.36 J11362.36 92.33 96.3 253.00 269.3 265.8 261.3 256.5 253.0 248.9 246.1 243.6 240.6 237.3 234.3 222.6

J1138.859 J1138.859 2.08 100 13.23 13.2 13.1 12.9 12.6 12.5 12.3 12.2 12.0 11.9 11.7 11.6 11.1

J11430.19 J11430.19 18.08 100 155.30 155.3 153.7 151.7 149.5 147.9 146.1 144.8 143.5 142.0 140.3 138.8 133.3

J1144.89 J1144.89 2.21 100 18.97 19.0 18.8 18.5 18.3 18.1 17.8 17.7 17.5 17.3 17.1 17.0 16.3

J115 J115 9.84 100 28.30 28.3 27.7 26.9 26.2 25.7 25.2 25.0 24.7 24.4 24.2 23.9 23.1

J1152.087 J1152.087 5.07 100 34.93 34.9 34.4 33.7 33.0 32.5 31.9 31.6 31.2 30.7 30.2 29.8 28.1

J11537.52 J11537.52 185.99 94.2 655.30 715.2 706.9 696.7 685.4 677.2 668.2 662.0 655.3 647.1 639.1 632.0 605.6

J11574.59 J11574.59 16.80 100 146.20 146.2 144.8 142.9 140.8 139.2 137.4 136.3 135.1 133.7 132.1 130.7 125.7

J1158.707 J1158.707 2.44 100 27.05 27.1 26.8 26.4 26.0 25.7 25.4 25.2 25.0 24.8 24.5 24.2 23.4

J116 J116 69.01 97.1 224.20 235.5 232.4 228.4 224.2 221.1 217.6 215.3 213.1 210.4 207.4 204.8 195.3

J116.1422 J116.1422 2.13 100 7.58 7.6 7.4 7.3 7.1 7.0 6.8 6.7 6.6 6.5 6.4 6.3 5.9

J1163.847 J1163.847 2.63 100 5.54 5.5 5.5 5.3 5.2 5.1 5.0 5.0 4.9 4.9 4.8 4.7 4.5

J11663.83 J11663.83 92.24 96.3 253.00 269.3 265.8 261.3 256.5 253.0 249.0 246.2 243.6 240.7 237.3 234.4 222.7

J117 J117 0.89 100 11.87 11.9 11.8 11.6 11.5 11.4 11.3 11.2 11.1 11.0 10.9 10.8 10.5

J117.3223 J117.3223 166.54 94.2 623.60 677.3 670.0 660.7 650.5 643.1 634.8 629.1 623.6 617.0 609.6 602.9 578.4

J117.7364 J117.7364 0.64 100 7.96 8.0 7.9 7.8 7.7 7.6 7.6 7.5 7.5 7.4 7.3 7.3 7.0

J1171.848 J1171.848 2.45 100 23.57 23.6 23.3 23.1 22.7 22.5 22.2 22.1 21.9 21.7 21.4 21.2 20.5

J1172.424 J1172.424 9.34 100 96.26 96.3 95.3 94.0 92.7 91.7 90.5 89.8 89.0 88.1 87.1 86.3 83.0

J118 J118 16.27 100 143.70 143.7 142.2 140.2 138.1 136.6 134.8 133.7 132.5 131.2 129.6 128.3 123.4

J1180.818 J1180.818 0.80 100 2.58 2.6 2.5 2.5 2.4 2.4 2.4 2.3 2.3 2.3 2.3 2.2 2.1

J119 J119 35.12 99.2 262.50 265.5 262.5 258.7 254.5 251.5 248.0 245.7 243.4 240.8 237.7 235.0 224.9

J11951.45 J11951.45 16.27 100 142.80 142.8 141.5 139.5 137.4 135.9 134.2 133.0 131.8 130.5 128.9 127.5 122.7

J1197.306 J1197.306 2.41 100 20.68 20.7 20.5 20.2 19.9 19.7 19.5 19.3 19.2 19.0 18.8 18.6 18.0

J1199.653 J1199.653 8.64 100 75.02 75.0 74.3 73.3 72.2 71.4 70.4 69.8 69.2 68.5 67.6 66.8 64.0

J12 J12 2.68 100 5.70 5.7 5.6 5.5 5.4 5.3 5.2 5.2 5.1 5.1 5.0 4.9 4.6

J120 J120 3.46 100 29.41 29.4 29.1 28.7 28.2 27.9 27.5 27.2 27.0 26.6 26.3 26.0 24.8

J1200.62 J1200.62 112.22 96.3 287.40 305.1 301.1 296.2 291.1 287.4 283.0 279.9 276.9 273.3 269.3 265.7 252.4

J12035.81 J12035.81 91.75 96.3 252.60 268.9 265.3 260.9 256.1 252.6 248.5 245.8 243.2 240.3 236.9 234.0 222.3

J1207.134 J1207.134 5.41 100 22.24 22.2 22.0 21.6 21.2 20.9 20.6 20.4 20.2 19.9 19.6 19.3 18.3

J121 J121 1.69 100 14.10 14.1 14.0 13.8 13.6 13.5 13.3 13.2 13.1 13.0 12.9 12.7 12.3

J12128.27 J12128.27 91.75 96.3 252.60 268.8 265.4 260.9 256.1 252.6 248.6 245.8 243.2 240.3 236.9 234.0 222.3

J122 J122 85.84 97.1 247.70 260.2 256.8 252.4 247.7 244.4 240.5 238.0 235.5 232.6 229.3 226.4 215.8

J122_2 J122_2 7.00 100 62.70 62.7 62.1 61.3 60.4 59.7 59.0 58.5 58.0 57.4 56.7 56.1 54.0

J12216.92 J12216.92 5.85 100 41.19 41.2 40.6 39.9 39.2 38.6 38.0 37.5 37.1 36.6 36.1 35.6 34.0

J12245.8 J12245.8 185.09 94.2 655.50 715.3 707.0 696.8 685.5 677.4 668.4 662.2 655.5 647.2 639.2 632.1 605.7

J1226.641 J1226.641 1.03 100 11.11 11.1 11.0 10.8 10.7 10.6 10.4 10.3 10.2 10.1 10.0 9.9 9.5

J124 J124 3.04 100 30.18 30.2 29.9 29.5 29.1 28.8 28.4 28.2 28.0 27.7 27.4 27.1 26.1

J12401.51 J12401.51 19.67 100 131.80 131.8 130.0 127.7 125.2 123.4 121.5 120.2 118.9 117.4 115.7 114.3 108.9

J1241.357 J1241.357 1.20 100 14.06 14.1 13.9 13.8 13.6 13.5 13.3 13.2 13.1 13.0 12.9 12.8 12.4

J12466.25 J12466.25 91.10 96.3 251.90 268.1 264.6 260.2 255.4 251.9 247.9 245.3 242.7 239.7 236.4 233.4 221.8

J1249.856 J1249.856 0.93 100 8.14 8.1 8.0 7.9 7.8 7.7 7.6 7.6 7.5 7.4 7.3 7.2 6.9

J125 J125 67.83 97.1 220.40 231.7 228.5 224.7 220.4 217.4 213.9 211.7 209.4 206.8 203.8 201.2 191.9

J126 J126 4.51 100 38.67 38.7 38.2 37.7 37.1 36.6 36.2 35.8 35.5 35.1 34.7 34.3 32.8

J127 J127 2.79 100 16.84 16.8 16.6 16.2 15.8 15.6 15.3 15.1 14.9 14.6 14.3 14.1 13.2

J12718.41 J12718.41 185.09 94.2 655.40 715.2 706.9 696.7 685.4 677.3 668.2 662.0 655.4 647.1 639.1 632.0 605.7

J1276.593 J1276.593 0.53 100 7.12 7.1 7.1 7.0 6.9 6.8 6.8 6.7 6.7 6.6 6.5 6.5 6.3

J12763.44 J12763.44 90.55 97.1 254.80 267.6 264.1 259.6 254.8 251.3 247.4 244.8 242.2 239.2 235.8 232.9 221.3

J12792.23 J12792.23 184.48 94.2 654.90 714.5 706.3 696.1 684.8 676.7 667.5 661.4 654.9 646.7 638.6 631.5 605.2

J1289.977 J1289.977 0.27 100 0.59 0.6 0.6 0.6 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

J129 J129 3.93 100 37.18 37.2 37.1 37.0 36.8 36.6 36.3 36.1 35.9 35.6 35.3 35.1 34.1

J12911.83 J12911.83 5.72 100 40.55 40.6 40.0 39.3 38.6 38.0 37.4 37.0 36.6 36.1 35.6 35.1 33.5

J12978.41 J12978.41 11.11 100 107.40 107.4 106.4 105.1 103.6 102.6 101.4 100.6 99.8 98.9 98.1 97.5 95.3

J1298.255 J1298.255 3.77 100 30.25 30.3 29.8 29.2 28.6 28.2 27.7 27.3 27.0 26.6 26.2 25.8 24.8

J13 J13 3.24 100 7.74 7.7 7.6 7.4 7.2 7.1 7.0 6.9 6.8 6.7 6.5 6.4 6.0
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Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J130 J130 2.11 100 16.99 17.0 16.8 16.6 16.4 16.2 16.0 15.9 15.7 15.6 15.4 15.3 14.7

J1300.86 J1300.86 2.49 100 27.57 27.6 27.3 27.0 26.7 26.4 26.1 25.9 25.7 25.5 25.3 25.0 24.2

J13011.35 J13011.35 86.93 97.1 248.30 260.8 257.3 253.0 248.3 244.9 241.0 238.5 236.0 233.1 229.8 226.9 215.7

J131 J131 4.33 100 7.38 7.4 7.2 7.1 6.9 6.8 6.6 6.5 6.4 6.3 6.2 6.1 5.7

J131.9914 J131.9914 0.51 100 3.53 3.5 3.5 3.5 3.4 3.4 3.4 3.3 3.3 3.3 3.3 3.2 3.1

J13140.81 J13140.81 86.79 97.1 248.30 260.8 257.3 253.0 248.3 244.8 241.0 238.5 236.0 233.1 229.7 226.9 215.7

J13166.37 J13166.37 18.66 100 128.40 128.4 126.7 124.4 122.0 120.2 118.3 117.1 115.8 114.4 112.8 111.3 106.2

J132 J132 5.99 100 12.43 12.4 12.2 12.0 11.8 11.6 11.4 11.3 11.1 11.0 10.8 10.7 10.1

J1322.322 J1322.322 0.88 100 6.93 6.9 6.9 6.8 6.6 6.6 6.5 6.4 6.4 6.3 6.2 6.1 5.9

J1336.424 J1336.424 2.45 100 24.31 24.3 24.1 23.8 23.4 23.2 22.9 22.7 22.6 22.3 22.1 21.9 21.1

J134 J134 14.25 100 42.10 42.1 41.4 40.6 39.7 39.1 38.4 37.9 37.5 36.9 36.3 35.8 33.7

J134.7723 J134.7723 4.60 100 35.81 35.8 35.3 34.7 34.0 33.5 32.9 32.6 32.2 31.9 31.4 31.1 29.9

J1343.847 J1343.847 8.76 100 22.68 22.7 22.3 21.7 21.1 20.7 20.2 20.0 19.7 19.3 18.9 18.6 17.4

J13443.66 J13443.66 5.72 100 40.95 41.0 40.4 39.7 39.0 38.4 37.8 37.4 37.0 36.5 35.9 35.4 33.8

J135 J135 75.33 97.1 226.70 238.2 235.0 231.0 226.7 223.6 220.1 217.8 215.5 212.9 209.8 207.2 197.5

J1353.169 J1353.169 2.94 100 33.85 33.9 33.5 33.1 32.6 32.3 31.9 31.7 31.4 31.1 30.8 30.5 29.4

J13586.77 J13586.77 183.35 94.2 654.50 714.0 705.8 695.5 684.3 676.2 667.1 661.0 654.5 646.2 638.2 631.1 604.9

J136 J136 6.37 100 45.92 45.9 45.3 44.5 43.7 43.0 42.4 41.9 41.5 41.0 40.4 39.9 38.0

J13622.04 J13622.04 11.11 100 108.20 108.2 107.2 105.9 104.3 103.2 102.0 101.1 100.3 99.3 98.5 98.0 95.8

J137 J137 0.98 100 3.06 3.1 3.0 3.0 2.9 2.9 2.8 2.8 2.8 2.7 2.7 2.7 2.5

J1379.244 J1379.244 3.66 100 8.15 8.1 8.0 7.9 7.8 7.6 7.5 7.4 7.3 7.2 7.0 6.9 6.6

J138 J138 90.55 97.1 254.80 267.6 264.1 259.6 254.8 251.3 247.4 244.8 242.2 239.2 235.8 232.9 221.3

J1380.651 J1380.651 13.48 100 90.32 90.3 89.2 87.9 86.4 85.4 84.2 83.4 82.7 81.8 80.8 79.8 76.5

J1387.892 J1387.892 0.75 100 2.19 2.2 2.2 2.1 2.1 2.1 2.0 2.0 2.0 2.0 1.9 1.9 1.8

J1389.503 J1389.503 3.11 100 28.91 28.9 28.6 28.3 27.9 27.7 27.4 27.2 26.9 26.7 26.4 26.2 25.3

J139 J139 4.97 100 45.64 45.6 45.1 44.4 43.8 43.3 42.8 42.4 42.1 41.6 41.2 40.7 38.9

J13974.86 J13974.86 5.25 100 37.06 37.1 36.6 35.9 35.3 34.8 34.2 33.8 33.4 33.0 32.5 32.1 30.6

J14 J14 5.09 100 9.42 9.4 9.3 9.1 8.9 8.8 8.6 8.5 8.4 8.3 8.1 8.0 7.6

J140 J140 2.57 100 16.92 16.9 16.7 16.5 16.2 15.9 15.7 15.6 15.4 15.2 15.0 14.8 14.2

J1400.456 J1400.456 1.94 100 20.99 21.0 20.8 20.5 20.2 20.0 19.8 19.6 19.5 19.3 19.1 18.9 18.2

J14042.93 J14042.93 18.66 100 128.90 128.9 127.1 124.9 122.4 120.7 118.8 117.5 116.2 114.8 113.1 111.7 106.5

J14156.56 J14156.56 17.60 100 122.40 122.4 120.7 118.6 116.2 114.6 112.7 111.5 110.3 108.9 107.4 106.0 101.1

J14183.08 J14183.08 86.53 97.1 248.30 260.8 257.3 253.0 248.3 244.9 241.1 238.6 236.0 233.1 229.8 226.9 216.2

J142 J142 3.21 100 22.06 22.1 21.8 21.5 21.1 20.8 20.6 20.4 20.2 19.9 19.7 19.5 18.6

J1427.292 J1427.292 3.69 100 40.91 40.9 40.5 40.0 39.5 39.1 38.7 38.4 38.1 37.8 37.4 37.1 35.8

J14275 J14275 13.00 100 87.80 87.8 86.6 85.1 83.4 82.3 81.0 80.1 79.3 78.3 77.2 76.2 72.6

J143.5166 J143.5166 1.29 100 3.01 3.0 3.0 2.9 2.9 2.8 2.8 2.8 2.7 2.7 2.7 2.6 2.5

J144 J144 12.43 100 99.00 99.0 97.8 96.2 94.6 93.4 92.1 91.3 90.4 89.4 88.3 87.2 83.2

J14434.35 J14434.35 183.35 94.2 654.70 714.1 705.9 695.7 684.5 676.3 667.3 661.2 654.7 646.3 638.3 631.3 605.0

J145 J145 71.52 97.1 222.20 233.6 230.3 226.5 222.2 219.2 215.7 213.3 211.0 208.3 205.3 202.7 193.1

J1451.748 J1451.748 9.25 100 95.36 95.4 94.3 93.1 91.8 90.9 89.8 89.0 88.3 87.4 86.4 85.5 82.2

J14579.64 J14579.64 9.76 100 96.52 96.5 95.6 94.4 93.1 92.1 90.9 90.1 89.3 88.7 88.0 87.3 85.0

J146 J146 69.72 97.1 224.30 235.6 232.4 228.5 224.3 221.2 217.8 215.5 213.2 210.5 207.5 204.8 195.3

J147 J147 6.31 100 65.04 65.0 64.4 63.6 62.7 62.0 61.3 60.8 60.3 59.7 59.0 58.4 56.3

J14701.41 J14701.41 4.83 100 33.67 33.7 33.2 32.7 32.0 31.6 31.1 30.7 30.4 30.0 29.5 29.1 27.7

J1475.324 J1475.324 2.57 100 16.83 16.8 16.6 16.4 16.1 15.9 15.6 15.5 15.3 15.1 14.9 14.7 14.1

J1476.697 J1476.697 1.00 100 5.84 5.8 5.7 5.6 5.5 5.4 5.3 5.2 5.2 5.1 5.0 4.9 4.5

J14797.84 J14797.84 12.68 100 85.63 85.6 84.5 83.0 81.4 80.2 79.0 78.2 77.3 76.4 75.3 74.3 70.8

J148 J148 70.63 97.1 222.80 234.1 231.0 227.1 222.8 219.7 216.3 214.0 211.7 209.1 206.1 203.5 193.7

J148.3467 J148.3467 1.05 100 8.92 8.9 8.8 8.7 8.6 8.5 8.4 8.3 8.2 8.1 8.1 8.0 7.7

J1488.546 J1488.546 8.27 100 72.65 72.7 71.9 71.0 70.0 69.2 68.3 67.7 67.0 66.3 65.5 64.8 62.0

J149 J149 72.55 97.1 219.20 230.3 227.2 223.3 219.2 216.1 212.7 210.5 208.3 205.7 202.7 200.1 190.6

J150 J150 1.30 100 12.44 12.4 12.3 12.1 11.9 11.7 11.6 11.4 11.3 11.2 11.1 10.9 10.4

J15070.23 J15070.23 11.62 100 78.39 78.4 77.3 75.9 74.4 73.4 72.2 71.4 70.7 69.8 68.8 67.9 64.7

J151 J151 2.76 100 21.96 22.0 21.7 21.4 21.1 20.9 20.7 20.5 20.3 20.1 19.9 19.7 19.0

J1513.907 J1513.907 2.44 100 27.10 27.1 26.8 26.5 26.1 25.8 25.5 25.3 25.1 24.8 24.5 24.3 23.4

J1515.793 J1515.793 5.35 100 41.22 41.2 41.1 40.8 40.5 40.3 40.1 39.9 39.7 39.5 39.2 38.9 37.6

J15175.75 J15175.75 182.29 94.2 655.00 714.2 706.0 695.7 684.5 676.4 667.4 661.4 655.0 646.5 638.5 631.4 605.1

J15191.03 J15191.03 85.84 97.1 247.70 260.2 256.7 252.4 247.7 244.3 240.5 238.0 235.5 232.5 229.2 226.3 215.7

J1520.455 J1520.455 0.24 100 2.38 2.4 2.4 2.3 2.3 2.3 2.3 2.2 2.2 2.2 2.2 2.2 2.1

J153 J153 8.98 100 92.67 92.7 91.7 90.5 89.3 88.3 87.2 86.5 85.8 84.9 83.9 83.1 79.9

J15468.27 J15468.27 6.73 100 62.25 62.3 61.6 60.8 59.9 59.3 58.5 58.0 57.4 56.8 56.1 55.4 53.2

J1547.353 J1547.353 1.94 100 20.99 21.0 20.8 20.5 20.3 20.0 19.8 19.6 19.5 19.3 19.1 18.9 18.2

J156.6575 J156.6575 10.42 100 106.80 106.8 105.7 104.4 102.9 101.8 100.6 99.8 98.9 97.9 96.8 95.8 92.3

J156.7592 J156.7592 5.30 100 53.82 53.8 53.3 52.7 52.0 51.5 50.9 50.5 50.1 49.7 49.2 48.7 47.0

J1561.104 J1561.104 66.55 97.1 304.70 319.7 315.6 310.5 304.7 300.5 295.8 292.7 289.7 286.1 282.1 278.4 264.9

J1561.571 J1561.571 2.08 100 13.36 13.4 13.2 13.0 12.8 12.6 12.4 12.3 12.2 12.0 11.9 11.7 11.2

J157 J157 10.28 100 74.47 74.5 73.7 72.6 71.5 70.7 69.8 69.2 68.6 67.8 67.0 66.3 63.6
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J15723.81 J15723.81 3.34 100 29.53 29.5 29.2 28.8 28.3 28.0 27.6 27.4 27.1 26.8 26.5 26.2 24.8

J15784.54 J15784.54 4.53 100 30.78 30.8 30.3 29.8 29.2 28.8 28.3 28.0 27.7 27.3 26.9 26.5 25.2

J1584.503 J1584.503 212.65 93.5 681.40 759.5 750.3 738.7 725.6 716.0 704.9 697.2 689.8 681.4 672.6 664.8 635.9

J15865.83 J15865.83 10.79 100 74.66 74.7 73.7 72.4 70.9 69.9 68.9 68.2 67.5 66.6 65.7 64.9 61.8

J159 J159 1.81 100 15.81 15.8 15.7 15.5 15.2 15.1 14.9 14.8 14.7 14.5 14.4 14.2 13.7

J1595.977 J1595.977 4.37 100 17.38 17.4 17.1 16.8 16.5 16.3 16.0 15.8 15.6 15.5 15.2 15.0 14.3

J16 J16 112.99 96.3 283.10 300.3 296.4 291.7 286.7 283.1 279.0 276.2 273.2 269.8 265.8 262.3 249.2

J160 J160 33.80 99.2 256.70 259.7 256.7 252.9 248.9 245.9 242.4 240.2 237.9 235.3 232.3 229.6 219.7

J161 J161 1.79 100 21.41 21.4 21.2 21.0 20.7 20.5 20.3 20.1 20.0 19.8 19.6 19.5 18.8

J16144.31 J16144.31 85.29 97.1 247.40 259.8 256.3 252.0 247.4 244.0 240.2 237.6 235.1 232.3 229.0 226.1 215.5

J16152.53 J16152.53 182.29 94.2 655.10 714.2 706.0 695.8 684.6 676.4 667.3 661.2 655.1 648.0 639.9 632.9 606.6

J162 J162 18.08 100 155.30 155.3 153.7 151.7 149.5 147.9 146.1 144.8 143.5 142.0 140.3 138.8 133.4

J1620.24 J1620.24 4.60 100 47.65 47.7 47.3 46.7 46.2 45.8 45.3 45.0 44.7 44.3 43.9 43.5 42.1

J16215.01 J16215.01 2.59 100 22.11 22.1 21.9 21.5 21.2 20.9 20.6 20.4 20.3 20.0 19.8 19.5 18.7

J163 J163 2.98 100 33.74 33.7 33.4 33.0 32.6 32.3 31.9 31.7 31.5 31.2 30.9 30.6 29.6

J16382.2 J16382.2 1.58 100 13.12 13.1 13.0 12.8 12.5 12.4 12.2 12.1 12.0 11.8 11.7 11.5 11.0

J164 J164 3.51 100 39.55 39.6 39.2 38.7 38.2 37.7 37.3 37.1 36.8 36.4 36.0 35.7 34.5

J1641.254 J1641.254 29.80 99.2 175.10 177.0 175.1 172.7 170.1 168.2 166.1 164.7 163.3 161.6 159.9 158.2 152.2

J1642.133 J1642.133 16.82 100 165.80 165.8 164.3 162.4 160.4 158.9 157.2 156.1 154.9 153.6 152.0 150.7 145.3

J1642.175 J1642.175 2.41 100 20.75 20.8 20.6 20.3 20.0 19.8 19.6 19.4 19.3 19.1 18.9 18.7 18.1

J1643.736 J1643.736 3.45 100 28.25 28.3 27.8 27.3 26.7 26.3 25.8 25.5 25.2 24.8 24.4 24.0 23.0

J16450.39 J16450.39 7.25 100 71.10 71.1 70.4 69.6 68.7 68.1 67.3 66.8 66.3 65.7 65.1 64.5 62.3

J16463.76 J16463.76 10.79 100 74.87 74.9 73.9 72.6 71.1 70.1 69.1 68.3 67.6 66.8 65.9 65.0 62.0

J165 J165 3.08 100 34.86 34.9 34.5 34.1 33.7 33.4 33.0 32.7 32.5 32.2 31.9 31.6 30.5

J165.3016 J165.3016 0.33 100 4.26 4.3 4.2 4.2 4.1 4.1 4.0 4.0 4.0 3.9 3.9 3.9 3.7

J1655.108 J1655.108 0.52 100 4.94 4.9 4.9 4.8 4.7 4.7 4.6 4.6 4.5 4.5 4.4 4.3 4.1

J166 J166 10.24 100 74.36 74.4 73.6 72.6 71.4 70.6 69.7 69.1 68.5 67.8 66.9 66.2 63.5

J1663.689 J1663.689 1.89 100 18.55 18.6 18.3 18.1 17.9 17.7 17.4 17.3 17.2 17.0 16.8 16.6 16.0

J16635.24 J16635.24 9.02 100 59.38 59.4 58.5 57.4 56.2 55.4 54.4 53.8 53.2 52.6 51.8 51.1 48.5

J167.4563 J167.4563 3.57 100 10.43 10.4 10.3 10.1 9.9 9.8 9.6 9.5 9.4 9.2 9.1 9.0 8.6

J16735.41 J16735.41 3.94 100 24.77 24.8 24.4 24.0 23.4 23.1 22.7 22.4 22.1 21.8 21.4 21.1 20.0

J168 J168 166.04 94.2 623.50 677.2 669.8 660.6 650.4 643.0 634.7 629.1 623.5 616.9 609.5 602.9 578.4

J169 J169 10.09 100 103.90 103.9 102.8 101.5 100.0 99.0 97.8 97.0 96.2 95.3 94.2 93.3 89.7

J169.6326 J169.6326 1.08 100 13.05 13.1 12.9 12.8 12.6 12.5 12.4 12.3 12.2 12.1 11.9 11.8 11.4

J16988.67 J16988.67 8.76 100 57.42 57.4 56.6 55.5 54.4 53.5 52.6 52.0 51.4 50.7 50.0 49.3 46.8

J17 J17 18.65 100 178.00 178.0 176.3 174.2 171.9 170.2 168.4 167.2 166.0 164.5 162.8 161.4 155.6

J17.48381 J17.48381 2.29 100 24.37 24.4 24.1 23.8 23.5 23.3 23.0 22.8 22.6 22.4 22.2 21.9 21.1

J170 J170 3.51 100 38.92 38.9 38.6 38.1 37.6 37.2 36.8 36.6 36.3 36.0 35.6 35.3 34.1

J170.1953 J170.1953 3.08 100 26.18 26.2 25.9 25.6 25.3 25.0 24.7 24.5 24.3 24.1 23.9 23.6 22.8

J17012.55 J17012.55 180.99 94.2 654.30 713.3 705.1 694.9 683.7 675.6 666.5 660.4 654.3 647.2 639.2 632.1 605.9

J1704.285 J1704.285 0.93 100 8.33 8.3 8.2 8.1 8.0 7.9 7.8 7.7 7.6 7.6 7.5 7.4 7.1

J17053 J17053 3.49 100 22.30 22.3 22.0 21.6 21.1 20.8 20.4 20.2 20.0 19.7 19.4 19.1 18.1

J1708.063 J1708.063 1.00 100 7.18 7.2 7.1 7.0 6.9 6.8 6.7 6.7 6.6 6.5 6.4 6.4 6.1

J171 J171 66.55 97.1 304.80 319.7 315.6 310.5 304.8 300.6 296.0 292.8 289.7 286.1 282.0 278.4 265.0

J17170.71 J17170.71 7.63 100 49.80 49.8 49.1 48.2 47.2 46.5 45.6 45.1 44.6 44.0 43.4 42.8 40.7

J17177.76 J17177.76 0.68 100 5.48 5.5 5.4 5.3 5.2 5.1 5.0 4.9 4.9 4.8 4.7 4.6 4.4

J172 J172 3.74 100 41.44 41.4 41.1 40.6 40.0 39.7 39.2 38.9 38.6 38.3 37.9 37.6 36.3

J1720.598 J1720.598 34.46 99.2 143.90 145.9 143.9 141.5 138.8 136.9 134.7 133.3 131.9 130.2 128.4 126.7 120.4

J1723.343 J1723.343 13.41 100 104.30 104.3 103.0 101.4 99.7 98.4 97.0 96.1 95.1 94.0 92.8 91.7 87.5

J17247.58 J17247.58 85.29 97.1 247.50 260.0 256.5 252.2 247.5 244.2 240.4 237.8 235.3 232.4 229.1 226.3 215.6

J1728.346 J1728.346 2.03 100 18.03 18.0 17.9 17.6 17.4 17.2 17.0 16.9 16.7 16.6 16.4 16.3 15.7

J1728.606 J1728.606 8.76 100 22.73 22.7 22.3 21.8 21.2 20.8 20.4 20.1 19.8 19.5 19.1 18.7 17.5

J173 J173 18.87 100 161.50 161.5 159.9 157.8 155.5 153.8 152.0 150.6 149.3 147.7 146.0 144.4 138.7

J173.6733 J173.6733 0.89 100 11.76 11.8 11.7 11.5 11.4 11.3 11.2 11.1 11.0 10.9 10.8 10.7 10.4

J17311.37 J17311.37 5.35 100 50.90 50.9 50.4 49.8 49.2 48.7 48.1 47.8 47.4 47.0 46.5 46.1 44.5

J174 J174 67.30 97.1 307.70 323.0 318.8 313.5 307.7 303.4 298.6 295.5 292.4 288.8 284.7 281.0 267.3

J1746.331 J1746.331 2.04 100 4.73 4.7 4.6 4.6 4.5 4.4 4.3 4.3 4.2 4.2 4.1 4.1 3.9

J175 J175 4.34 100 40.23 40.2 39.8 39.4 38.8 38.4 38.0 37.7 37.4 37.1 36.7 36.4 35.1

J17537.04 J17537.04 180.38 94.2 654.30 713.3 705.1 694.9 683.7 675.6 666.5 660.4 654.3 647.3 639.3 632.2 605.9

J17542.71 J17542.71 7.11 100 45.70 45.7 45.1 44.3 43.4 42.7 42.0 41.5 41.1 40.5 39.9 39.3 37.3

J176 J176 4.54 100 46.92 46.9 46.5 46.0 45.5 45.1 44.6 44.3 44.0 43.6 43.2 42.8 41.4

J1769.093 J1769.093 0.74 100 4.99 5.0 4.9 4.8 4.7 4.6 4.5 4.5 4.4 4.3 4.2 4.2 3.9

J177 J177 3.30 100 29.95 30.0 29.7 29.3 28.9 28.6 28.3 28.1 27.9 27.6 27.3 27.1 26.1

J17730.16 J17730.16 6.10 100 36.63 36.6 36.1 35.4 34.6 34.1 33.5 33.1 32.7 32.2 31.7 31.2 29.5

J17731.1 J17731.1 3.06 100 20.17 20.2 19.9 19.5 19.0 18.7 18.3 18.1 17.9 17.6 17.3 17.1 16.2

J178 J178 142.94 94.8 565.10 606.4 599.6 591.5 583.0 576.9 569.8 565.1 560.3 554.6 548.4 542.8 521.6

J179 J179 6.42 100 62.51 62.5 61.9 61.2 60.4 59.8 59.1 58.7 58.3 57.8 57.2 56.7 54.7

J1791.891 J1791.891 0.88 100 7.08 7.1 7.0 6.9 6.8 6.7 6.6 6.5 6.5 6.4 6.3 6.3 6.0
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100 99.2 98.2 97.1 96.3 95.4 94.8 94.2 93.5 92.7 92.0 89.4

Table D1: Baseline Uncontrolled Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J17954.64 J17954.64 5.82 100 34.59 34.6 34.1 33.5 32.7 32.2 31.6 31.3 30.9 30.4 29.9 29.5 27.8

J17972.73 J17972.73 84.41 97.1 246.50 258.9 255.4 251.1 246.5 243.1 239.3 236.8 234.3 231.4 228.2 225.3 214.7

J1798.748 J1798.748 329.74 89.4 875.30 1044.0 1031.0 1015.0 997.0 983.8 969.4 960.1 950.6 939.4 927.1 916.1 875.3

J1799.907 J1799.907 1.66 100 18.04 18.0 17.9 17.6 17.4 17.2 17.0 16.8 16.7 16.6 16.4 16.2 15.6

J17992.23 J17992.23 0.68 100 5.62 5.6 5.5 5.4 5.3 5.2 5.1 5.0 5.0 4.9 4.8 4.7 4.4

J180 J180 3.00 100 28.31 28.3 28.0 27.7 27.3 27.1 26.8 26.6 26.4 26.1 25.9 25.6 24.8

J1800.27 J1800.27 3.90 100 43.32 43.3 43.0 42.6 42.1 41.8 41.4 41.1 40.9 40.5 40.2 39.9 38.6

J1802.935 J1802.935 3.66 100 8.09 8.1 7.8 7.7 7.7 7.5 7.4 7.3 7.2 7.1 7.0 6.8 6.4

J18033.33 J18033.33 179.56 94.2 653.50 712.2 704.1 694.0 682.8 674.7 665.6 659.5 653.5 646.4 638.4 631.3 605.2

J181 J181 34.28 99.2 258.80 261.9 258.8 255.1 251.0 247.9 244.5 242.2 239.9 237.3 234.2 231.6 221.6

J1816.949 J1816.949 2.30 100 25.33 25.3 25.1 24.7 24.4 24.1 23.8 23.6 23.4 23.2 22.9 22.7 21.8

J18174.28 J18174.28 2.24 100 16.44 16.4 16.2 15.9 15.5 15.3 15.0 14.8 14.6 14.4 14.2 13.9 13.2

J183 J183 41.65 99.2 284.60 288.0 284.6 280.2 275.3 271.8 267.7 264.9 262.3 259.2 255.7 252.6 241.4

J18357.37 J18357.37 5.82 100 34.55 34.6 34.1 33.4 32.7 32.2 31.7 31.3 30.9 30.5 30.0 29.5 27.9

J18495.31 J18495.31 3.72 100 16.67 16.7 16.4 16.0 15.5 15.2 14.9 14.7 14.4 14.1 13.8 13.6 12.5

J18512.98 J18512.98 84.41 97.1 246.50 258.9 255.5 251.2 246.5 243.2 239.4 236.9 234.4 231.5 228.2 225.4 214.8

J186 J186 2.81 100 24.14 24.1 23.9 23.6 23.3 23.1 22.8 22.6 22.5 22.3 22.0 21.8 21.1

J186.9353 J186.9353 0.91 100 8.58 8.6 8.5 8.4 8.3 8.2 8.1 8.0 8.0 7.9 7.8 7.7 7.5

J18645.59 J18645.59 0.68 100 5.85 5.9 5.8 5.6 5.5 5.4 5.3 5.3 5.2 5.1 5.0 4.9 4.7

J18669.61 J18669.61 178.72 94.2 653.60 712.4 704.3 694.1 682.9 674.8 665.8 659.7 653.6 646.6 638.6 631.5 605.3

J18681.28 J18681.28 3.36 100 30.59 30.6 30.3 29.9 29.5 29.2 28.9 28.7 28.5 28.2 27.9 27.7 26.7

J187.2121 J187.2121 1.56 100 3.33 3.3 3.3 3.2 3.2 3.1 3.1 3.0 3.0 3.0 2.9 2.9 2.7

J1872.25 J1872.25 21.00 100 69.72 69.7 69.0 68.0 67.0 66.2 65.4 64.8 64.2 63.6 62.9 62.2 59.9

J1880.06 J1880.06 1.69 100 14.03 14.0 13.9 13.7 13.5 13.4 13.3 13.1 13.0 12.9 12.8 12.7 12.2

J1884.184 J1884.184 2.21 100 19.51 19.5 19.3 19.1 18.8 18.6 18.4 18.2 18.1 17.9 17.7 17.5 16.9

J18843.6 J18843.6 3.40 100 14.30 14.3 14.0 13.7 13.3 13.1 12.8 12.6 12.4 12.1 11.9 11.6 10.7

J1889.326 J1889.326 1.79 100 11.08 11.1 10.9 10.8 10.6 10.4 10.3 10.2 10.1 9.9 9.8 9.7 9.2

J189 J189 174.18 94.2 650.30 708.4 700.3 690.2 679.2 671.2 662.3 656.3 650.3 643.2 635.4 628.4 602.4

J18909.93 J18909.93 83.79 97.1 245.90 258.3 254.8 250.6 245.9 242.5 238.8 236.3 233.8 230.9 227.6 224.8 214.2

J1892.032 J1892.032 6.68 100 26.12 26.1 25.7 25.2 24.6 24.1 23.7 23.4 23.1 22.8 22.5 22.1 21.0

J19 J19 186.70 94.2 654.80 714.7 706.5 696.3 685.0 676.9 667.7 661.4 654.8 646.8 638.7 631.6 605.3

J19.23171 J19.23171 69.89 97.1 297.20 312.8 308.5 303.1 297.2 293.0 288.3 285.1 281.9 278.1 274.0 270.2 255.6

J1907.893 J1907.893 11.05 100 78.48 78.5 77.6 76.4 75.2 74.3 73.3 72.7 72.0 71.2 70.3 69.6 66.7

J192 J192 67.30 97.1 305.30 315.5 312.7 309.2 305.3 302.3 299.1 297.1 295.2 292.8 290.2 287.9 279.4

J19201.62 J19201.62 178.72 94.2 653.70 712.5 704.3 694.2 683.0 674.9 665.8 659.8 653.7 646.6 638.7 631.6 605.4

J193 J193 0.79 100 10.10 10.1 10.0 9.9 9.8 9.7 9.6 9.5 9.4 9.4 9.3 9.2 8.9

J193.0907 J193.0907 0.77 100 6.67 6.7 6.6 6.5 6.4 6.3 6.3 6.2 6.2 6.1 6.0 6.0 5.8

J194 J194 0.79 100 8.04 8.0 8.1 8.0 7.9 8.0 7.9 7.9 7.9 7.8 7.8 7.8 7.6

J19434.87 J19434.87 3.17 100 28.93 28.9 28.7 28.3 27.9 27.6 27.3 27.1 26.9 26.6 26.4 26.1 25.2

J19448.27 J19448.27 83.22 97.1 244.90 257.2 253.8 249.5 244.9 241.5 237.8 235.3 232.8 229.9 226.7 223.8 213.3

J195 J195 151.43 94.8 568.60 610.6 604.2 596.1 587.2 580.7 573.5 568.6 563.8 558.1 551.6 545.8 524.3

J196 J196 146.96 94.8 564.50 606.5 599.8 591.5 582.7 576.4 569.2 564.5 559.6 554.2 547.8 541.9 520.8

J196.9406 J196.9406 11.33 100 38.83 38.8 38.3 37.7 36.9 36.4 35.8 35.5 35.1 34.6 34.1 33.7 32.1

J19629.22 J19629.22 2.40 100 12.20 12.2 11.9 11.5 11.1 11.1 11.0 11.0 10.8 10.5 10.2 9.9 9.6

J1964.138 J1964.138 2.37 100 27.80 27.8 27.5 27.2 26.8 26.6 26.2 26.0 25.8 25.6 25.3 25.1 24.2

J19664.3 J19664.3 177.97 94.2 653.80 712.5 704.4 694.2 683.1 674.9 665.9 659.8 653.8 646.7 638.7 631.7 605.4

J197 J197 69.89 97.1 298.40 313.9 309.6 304.2 298.4 294.2 289.4 286.2 282.9 279.2 275.1 271.1 256.5

J1978.151 J1978.151 112.22 96.3 285.60 303.1 299.1 294.2 289.3 285.6 281.3 278.3 275.3 271.9 267.8 264.3 251.0

J1978.395 J1978.395 2.06 100 22.73 22.7 22.5 22.2 21.9 21.6 21.3 21.2 21.0 20.8 20.5 20.3 19.6

J198 J198 137.18 95.4 564.80 603.2 596.4 588.0 578.8 572.2 564.8 559.9 555.0 549.3 542.9 537.2 516.3

J19874.67 J19874.67 2.01 100 17.33 17.3 17.2 17.0 16.7 16.5 16.3 16.2 16.1 15.9 15.8 15.6 15.1

J199 J199 146.44 94.8 564.70 606.5 599.9 591.7 583.0 576.5 569.5 564.7 560.0 554.4 547.9 542.3 521.0

J199.6136 J199.6136 2.02 100 16.88 16.9 16.7 16.5 16.3 16.1 15.9 15.8 15.7 15.5 15.4 15.2 14.7

J2 J2 9.46 100 25.83 25.8 25.3 24.7 23.9 23.3 22.7 22.3 22.0 21.6 21.3 21.1 20.4

J200 J200 148.30 94.8 565.50 607.0 600.7 592.6 583.8 577.4 570.3 565.5 560.6 555.0 548.6 542.9 521.7

J201 J201 5.71 100 54.30 54.3 53.8 53.2 52.4 51.9 51.3 50.9 50.5 50.1 49.5 49.1 47.4

J20177.14 J20177.14 82.56 97.1 244.10 256.4 253.0 248.7 244.1 240.8 237.1 234.6 232.1 229.2 226.0 223.2 212.7

J20190.78 J20190.78 177.32 94.2 653.50 712.2 704.1 693.9 682.8 674.6 665.6 659.6 653.5 646.5 638.5 631.5 605.3

J203 J203 104.98 96.3 275.00 292.5 288.8 284.2 279.0 275.0 270.3 268.0 265.6 262.4 258.6 255.3 242.2

J20316.43 J20316.43 2.40 100 10.24 10.2 10.1 9.9 9.6 9.5 9.3 9.2 9.1 8.9 8.8 8.6 8.1

J204 J204 178.72 94.2 653.70 712.5 704.4 694.2 683.0 674.9 665.9 659.8 653.7 646.6 638.7 631.6 605.4

J2045.617 J2045.617 3.49 100 14.45 14.5 14.3 14.0 13.7 13.5 13.3 13.2 13.0 12.8 12.7 12.5 11.8

J205 J205 0.47 100 5.76 5.8 5.7 5.7 5.6 5.5 5.5 5.4 5.4 5.4 5.3 5.3 5.1

J20504.63 J20504.63 1.20 100 7.98 8.0 7.8 7.7 7.5 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.3

J2057.826 J2057.826 1.66 100 18.27 18.3 18.1 17.9 17.6 17.4 17.2 17.1 16.9 16.8 16.6 16.4 15.8

J206.1956 J206.1956 1.69 100 6.89 6.9 6.8 6.6 6.5 6.4 6.3 6.2 6.1 6.0 5.9 5.8 5.4

J207 J207 0.24 100 3.42 3.4 3.4 3.4 3.3 3.3 3.3 3.2 3.2 3.2 3.2 3.1 3.0

J207.3486 J207.3486 2.24 100 17.15 17.2 17.0 16.7 16.5 16.3 16.1 15.9 15.8 15.6 15.4 15.3 14.6
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Table D1: Baseline Uncontrolled Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J207.3773 J207.3773 3.27 100 35.82 35.8 35.5 35.0 34.5 34.2 33.8 33.5 33.3 32.9 32.6 32.3 31.1

J208 J208 1.50 100 16.55 16.6 16.4 16.2 16.0 15.9 15.7 15.6 15.5 15.3 15.2 15.1 14.6

J209 J209 1.55 100 16.50 16.5 16.4 16.2 16.0 15.8 15.6 15.5 15.4 15.3 15.1 15.0 14.5

J20952.49 J20952.49 82.39 97.1 244.20 256.5 253.1 248.8 244.2 240.9 237.1 234.7 232.2 229.3 226.1 223.3 212.8

J20971.89 J20971.89 0.64 100 4.67 4.7 4.6 4.5 4.4 4.3 4.2 4.2 4.1 4.1 4.0 3.9 3.7

J21 J21 5.45 100 14.60 14.6 14.3 14.0 13.6 13.3 13.0 12.8 12.6 12.3 11.9 11.5 10.2

J2105.741 J2105.741 0.95 100 10.21 10.2 10.1 10.0 9.9 9.8 9.7 9.6 9.5 9.4 9.3 9.3 9.0

J21078.79 J21078.79 175.79 94.2 651.80 710.1 702.1 692.0 680.9 672.8 663.8 657.8 651.8 644.8 636.8 629.8 603.7

J2114.251 J2114.251 9.01 100 93.09 93.1 92.1 90.9 89.6 88.7 87.6 86.8 86.1 85.2 84.2 83.4 80.2

J212 J212 3.20 100 29.53 29.5 29.2 28.9 28.5 28.2 27.9 27.7 27.5 27.3 27.0 26.8 25.9

J214 J214 181.22 94.2 654.30 713.3 705.0 694.9 683.7 675.5 666.5 660.4 654.3 647.2 639.2 632.1 605.8

J21490.93 J21490.93 80.37 97.1 239.70 251.8 248.4 244.2 239.7 236.4 232.7 230.3 227.8 225.0 221.8 219.1 208.7

J215 J215 6.58 100 61.52 61.5 61.0 60.3 59.5 58.9 58.2 57.8 57.3 56.8 56.1 55.5 52.8

J2157.078 J2157.078 3.65 100 20.24 20.2 19.9 19.4 18.9 18.5 18.1 17.9 17.8 17.6 17.4 17.2 16.5

J216 J216 2.41 100 20.79 20.8 20.6 20.3 20.1 19.9 19.6 19.5 19.3 19.1 18.9 18.8 18.1

J21653.63 J21653.63 175.58 94.2 651.80 710.2 702.1 691.9 680.9 672.8 663.8 657.8 651.8 644.8 636.8 629.8 603.7

J217 J217 9.67 100 81.85 81.9 81.0 80.0 78.7 77.8 76.8 76.1 75.4 74.6 73.7 72.8 69.7

J218 J218 13.88 100 140.50 140.5 139.3 137.8 136.1 134.9 133.6 132.6 131.7 130.7 129.4 128.3 124.1

J2180.961 J2180.961 5.35 100 41.88 41.9 41.8 41.6 41.4 41.3 41.1 41.0 40.9 40.7 40.5 40.3 38.6

J21817.03 J21817.03 75.33 97.1 226.70 238.1 234.9 231.0 226.7 223.6 220.1 217.8 215.5 212.8 209.8 207.2 197.4

J219 J219 10.32 100 108.00 108.0 107.1 105.9 104.6 103.7 102.7 102.0 101.4 100.6 99.7 98.9 95.7

J219.567 J219.567 2.18 100 27.41 27.4 27.2 26.9 26.5 26.3 26.0 25.8 25.6 25.4 25.2 24.9 24.1

J220 J220 15.56 100 156.30 156.3 154.9 153.2 151.3 150.0 148.4 147.4 146.4 145.2 143.8 142.5 137.8

J220.0343 J220.0343 0.44 100 3.96 4.0 3.9 3.9 3.8 3.8 3.7 3.7 3.7 3.7 3.6 3.6 3.5

J2209.454 J2209.454 1.00 100 7.23 7.2 7.2 7.1 6.9 6.9 6.8 6.7 6.6 6.6 6.5 6.4 6.2

J221 J221 187.52 94.2 654.60 714.6 706.4 696.2 684.9 676.7 667.6 661.3 654.6 646.6 638.6 631.5 605.2

J2212.672 J2212.672 7.78 100 69.19 69.2 68.5 67.7 66.7 65.9 65.1 64.5 63.9 63.2 62.5 61.8 59.1

J222 J222 113.25 96.3 281.10 297.9 294.2 289.5 284.6 281.1 277.1 274.4 271.5 268.1 264.2 260.7 247.6

J22228.41 J22228.41 174.18 94.2 650.20 708.3 700.2 690.2 679.1 671.1 662.2 656.2 650.2 643.2 635.3 628.3 602.4

J2226.342 J2226.342 1.94 100 21.33 21.3 21.1 20.8 20.5 20.3 20.0 19.8 19.7 19.5 19.2 19.0 18.4

J223 J223 12.28 100 126.80 126.8 125.8 124.5 123.0 122.0 120.8 120.1 119.3 118.4 117.3 116.4 112.8

J22300.78 J22300.78 72.26 97.1 219.50 230.7 227.6 223.7 219.5 216.5 213.1 210.9 208.6 206.0 203.0 200.5 191.0

J224 J224 0.99 100 10.36 10.4 10.3 10.2 10.1 10.0 10.0 9.9 9.9 9.8 9.7 9.7 9.4

J2249.211 J2249.211 1.79 100 11.29 11.3 11.1 11.0 10.8 10.6 10.5 10.4 10.3 10.1 10.0 9.9 9.4

J225 J225 3.16 100 34.11 34.1 33.8 33.3 32.8 32.5 32.1 31.8 31.6 31.2 30.9 30.6 29.5

J2259.686 J2259.686 6.68 100 68.55 68.6 67.9 67.0 66.0 65.3 64.5 64.0 63.5 62.8 62.1 61.5 59.2

J226 J226 185.09 94.2 655.40 715.2 706.9 696.6 685.4 677.2 668.2 662.0 655.4 647.1 639.1 632.0 605.7

J2263.024 J2263.024 2.04 100 4.95 5.0 4.9 4.8 4.7 4.7 4.6 4.6 4.5 4.5 4.4 4.4 4.2

J227 J227 108.95 96.3 286.20 304.9 300.8 295.6 290.1 286.2 281.7 278.8 275.8 272.3 268.3 264.7 251.1

J227.6454 J227.6454 4.64 100 26.83 26.8 26.4 25.9 25.4 25.1 24.7 24.5 24.3 24.0 23.7 23.5 22.4

J228 J228 0.64 100 6.10 6.1 6.0 6.0 5.9 5.8 5.8 5.7 5.7 5.6 5.6 5.5 5.3

J2282.728 J2282.728 2.98 100 33.66 33.7 33.3 33.0 32.5 32.2 31.9 31.6 31.4 31.1 30.8 30.5 29.5

J229 J229 210.00 93.5 684.40 763.2 754.0 742.6 729.6 719.9 708.8 701.0 693.1 684.4 675.6 667.7 638.4

J2295.747 J2295.747 1.77 100 14.86 14.9 14.7 14.5 14.3 14.2 14.0 13.9 13.8 13.7 13.5 13.4 12.9

J23 J23 2.67 100 8.99 9.0 8.8 8.6 8.4 8.3 8.1 8.0 7.9 7.7 7.6 7.5 7.0

J230 J230 208.72 93.5 684.60 763.4 754.3 742.8 729.9 720.2 709.0 701.3 693.2 684.6 675.7 667.9 638.5

J231 J231 210.64 93.5 684.20 762.9 753.8 742.2 729.3 719.7 708.6 700.8 692.9 684.2 675.4 667.6 638.2

J2314.506 J2314.506 2.78 100 23.80 23.8 23.4 23.0 22.5 22.1 21.7 21.4 21.1 20.8 20.4 20.0 18.6

J232 J232 329.74 89.4 879.50 1050.0 1037.0 1021.0 1003.0 989.6 974.9 965.3 955.5 944.2 931.6 920.6 879.5

J233 J233 20.97 100 195.80 195.8 193.9 191.5 188.9 187.0 184.9 183.5 182.1 180.5 178.6 176.9 170.4

J23306.77 J23306.77 71.52 97.1 220.70 231.9 228.8 224.9 220.7 217.6 214.2 211.8 209.6 206.9 203.9 201.4 191.8

J2336.502 J2336.502 1.80 100 19.79 19.8 19.6 19.3 19.0 18.8 18.6 18.4 18.2 18.1 17.8 17.7 17.0

J234 J234 0.62 100 1.43 1.4 1.4 1.3 1.3 1.3 1.3 1.2 1.2 1.2 1.2 1.2 1.1

J2344.545 J2344.545 3.24 100 7.49 7.5 7.4 7.2 7.0 6.9 6.8 6.7 6.6 6.5 6.4 6.3 5.9

J235 J235 19.07 100 162.70 162.7 161.0 158.9 156.6 154.9 152.9 151.6 150.2 148.7 146.9 145.3 139.6

J2356.007 J2356.007 147.51 94.8 564.60 606.5 599.8 591.8 583.1 576.6 569.5 564.6 560.0 554.3 547.9 542.2 521.0

J236 J236 332.73 89.4 872.00 1040.0 1027.0 1011.0 992.8 979.9 965.6 956.2 946.8 935.8 923.4 912.5 872.0

J237 J237 9.25 100 95.58 95.6 94.6 93.4 92.1 91.1 90.0 89.3 88.5 87.6 86.6 85.7 82.5

J2372.492 J2372.492 1.64 100 18.23 18.2 18.1 17.8 17.6 17.4 17.2 17.0 16.9 16.7 16.5 16.4 15.8

J238 J238 0.68 100 8.30 8.3 8.2 8.1 8.0 7.9 7.9 7.8 7.8 7.7 7.6 7.5 7.3

J239 J239 0.35 100 4.54 4.5 4.5 4.4 4.4 4.4 4.3 4.3 4.2 4.2 4.2 4.1 4.0

J24 J24 33.10 99.2 144.10 146.0 144.1 141.6 138.9 137.0 134.9 133.5 132.1 130.4 128.5 126.8 120.5

J24.33131 J24.33131 0.99 100 6.63 6.6 6.5 6.3 6.0 6.1 5.7 5.8 5.7 5.6 5.6 5.4 5.0

J240 J240 5.27 100 50.01 50.0 49.5 48.9 48.3 47.8 47.3 46.9 46.6 46.2 45.7 45.3 43.7

J241 J241 4.70 100 43.91 43.9 43.5 43.0 42.4 42.0 41.5 41.2 40.8 40.5 40.1 39.7 38.3

J242 J242 8.09 100 80.12 80.1 79.4 78.5 77.4 76.7 75.9 75.3 74.7 74.1 73.4 72.7 70.3

J243 J243 10.83 100 107.20 107.2 106.2 104.9 103.5 102.4 101.2 100.4 99.5 98.3 96.7 96.1 94.1

J243.0081 J243.0081 332.73 89.4 871.80 1040.0 1027.0 1011.0 992.6 979.7 965.4 956.0 946.6 935.5 923.2 912.3 871.8
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Table D1: Baseline Uncontrolled Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J2435.76 J2435.76 6.68 100 68.69 68.7 68.0 67.1 66.2 65.5 64.7 64.2 63.7 63.1 62.4 61.7 59.5

J2440.272 J2440.272 7.75 100 18.35 18.4 18.0 17.6 17.1 16.7 16.3 16.1 15.8 15.5 15.2 14.9 13.8

J245 J245 6.33 100 67.64 67.6 67.0 66.2 65.3 64.7 64.0 63.5 63.0 62.5 61.9 61.3 59.3

J2458.289 J2458.289 11.05 100 78.50 78.5 77.6 76.5 75.2 74.3 73.3 72.7 72.0 71.2 70.4 69.6 66.7

J246 J246 0.72 100 9.40 9.4 9.3 9.2 9.1 9.0 8.9 8.9 8.8 8.7 8.6 8.6 8.3

J24638.86 J24638.86 70.28 97.1 223.20 234.5 231.4 227.5 223.2 220.2 216.7 214.4 212.1 209.5 206.4 203.8 194.0

J2469.76 J2469.76 2.21 100 19.83 19.8 19.6 19.3 19.1 18.8 18.6 18.4 18.3 18.1 17.9 17.7 17.0

J247 J247 7.06 100 64.67 64.7 64.1 63.3 62.4 61.7 60.9 60.4 59.9 59.2 58.5 57.9 55.4

J248 J248 16.82 100 165.90 165.9 164.4 162.5 160.4 158.9 157.3 156.2 155.1 153.8 152.3 150.9 145.9

J249 J249 21.20 100 195.80 195.8 193.9 191.6 189.0 187.2 185.0 183.6 182.2 180.4 178.4 176.7 170.3

J25 J25 2.74 100 27.50 27.5 27.2 26.9 26.5 26.2 25.9 25.7 25.4 25.2 24.9 24.7 23.7

J250 J250 105.96 96.3 275.40 293.0 289.3 284.6 279.4 275.4 271.3 268.6 266.0 262.8 259.0 255.7 242.6

J2503.21 J2503.21 21.00 100 69.83 69.8 69.1 68.1 67.1 66.3 65.5 64.9 64.3 63.7 62.9 62.3 60.0

J251 J251 3.69 100 40.89 40.9 40.5 40.0 39.5 39.1 38.7 38.4 38.1 37.8 37.4 37.1 35.8

J2521.753 J2521.753 3.96 100 25.91 25.9 25.5 25.0 24.5 24.1 23.7 23.4 23.1 22.7 22.4 22.0 20.8

J2524.044 J2524.044 1.78 100 19.67 19.7 19.5 19.2 18.9 18.7 18.4 18.3 18.1 17.9 17.7 17.5 16.9

J2524.067 J2524.067 1.70 100 10.84 10.8 10.7 10.5 10.4 10.2 10.1 10.0 9.9 9.7 9.6 9.5 9.0

J253 J253 2.92 100 28.16 28.2 27.9 27.7 27.3 27.2 27.0 26.7 26.5 26.4 26.1 25.9 24.9

J253.3366 J253.3366 0.23 100 1.93 1.9 1.9 1.9 1.9 1.8 1.8 1.8 1.8 1.8 1.7 1.7 1.7

J254 J254 13.48 100 90.32 90.3 89.2 87.9 86.4 85.4 84.2 83.5 82.7 81.8 80.8 79.8 76.5

J254.5257 J254.5257 2.00 100 11.07 11.1 10.9 10.8 10.6 10.4 10.3 10.2 10.1 10.0 9.8 9.7 9.4

J25470 J25470 69.29 97.1 224.50 235.9 232.7 228.8 224.5 221.5 218.0 215.7 213.4 210.7 207.7 205.1 195.7

J256 J256 0.99 100 10.64 10.6 10.5 10.4 10.3 10.2 10.1 10.0 9.9 9.9 9.8 9.7 9.4

J257 J257 1.89 100 18.67 18.7 18.5 18.3 18.0 17.8 17.6 17.4 17.3 17.1 16.9 16.8 16.2

J2571.41 J2571.41 5.35 100 41.91 41.9 41.8 41.7 41.5 41.3 41.2 41.1 41.0 40.8 40.6 40.5 39.0

J258 J258 5.02 100 47.47 47.5 47.0 46.4 45.8 45.4 44.9 44.5 44.2 43.8 43.3 42.9 41.5

J259 J259 3.01 100 28.81 28.8 28.5 28.2 27.8 27.5 27.2 27.0 26.8 26.5 26.3 26.0 25.1

J25903.3 J25903.3 69.29 97.1 224.90 236.3 233.1 229.2 224.9 221.8 218.3 216.0 213.7 211.1 208.1 205.5 196.1

J26 J26 2.97 100 5.89 5.9 5.8 5.6 5.5 5.4 5.2 5.1 5.1 5.0 4.9 4.8 4.4

J260 J260 9.76 100 96.89 96.9 95.9 94.7 93.4 92.6 91.7 91.1 90.4 89.7 88.9 88.1 85.4

J2603.296 J2603.296 16.40 100 163.00 163.0 161.6 159.8 157.8 156.3 154.7 153.6 152.5 151.2 149.7 148.4 143.3

J26067.7 J26067.7 67.83 97.1 220.30 231.5 228.4 224.5 220.3 217.2 213.8 211.6 209.3 206.7 203.7 201.1 191.8

J2609.602 J2609.602 5.90 100 24.91 24.9 24.5 24.0 23.4 23.0 22.5 22.3 22.1 21.8 21.5 21.2 20.2

J261 J261 9.41 100 94.03 94.0 93.2 92.1 90.9 90.0 89.1 88.4 87.7 87.0 86.1 85.4 82.6

J2612.824 J2612.824 41.65 99.2 284.50 288.0 284.5 280.0 275.1 271.5 267.5 264.8 262.2 259.2 255.6 252.4 241.2

J262 J262 1.69 100 18.71 18.7 18.5 18.3 18.1 17.9 17.7 17.6 17.5 17.4 17.2 17.0 16.5

J2622.986 J2622.986 0.86 100 2.14 2.1 2.1 2.1 2.0 2.0 2.0 2.0 1.9 1.9 1.9 1.9 1.8

J263 J263 2.23 100 22.77 22.8 22.6 22.3 22.0 21.8 21.5 21.3 21.2 21.0 20.7 20.6 19.8

J26374.46 J26374.46 67.83 97.1 220.30 231.6 228.4 224.5 220.3 217.3 213.9 211.6 209.4 206.7 203.8 201.2 191.9

J264 J264 16.59 100 164.20 164.2 162.7 160.8 158.8 157.3 155.7 154.6 153.5 152.2 150.7 149.4 144.4

J265 J265 13.58 100 139.00 139.0 137.8 136.4 134.8 133.6 132.3 131.5 130.6 129.6 128.4 127.4 123.4

J2650.651 J2650.651 29.41 99.2 173.60 175.4 173.6 171.2 168.5 166.7 164.6 163.2 161.9 160.2 158.5 156.8 150.9

J26558.84 J26558.84 67.28 97.1 219.60 230.8 227.7 223.8 219.6 216.5 213.1 210.9 208.6 206.0 203.0 200.5 191.2

J266 J266 2.95 100 29.25 29.3 28.9 28.6 28.2 27.9 27.5 27.3 27.1 26.8 26.5 26.3 25.3

J2668.806 J2668.806 3.49 100 15.01 15.0 14.8 14.5 14.3 14.0 13.8 13.7 13.5 13.3 13.1 12.9 12.3

J267 J267 3.11 100 33.65 33.7 33.3 32.9 32.4 32.1 31.7 31.4 31.2 30.9 30.5 30.2 29.1

J268 J268 1.93 100 20.87 20.9 20.7 20.4 20.1 19.9 19.7 19.5 19.4 19.2 19.0 18.8 18.1

J269 J269 1.26 100 13.93 13.9 13.8 13.6 13.5 13.3 13.2 13.1 13.0 12.9 12.8 12.6 12.2

J2692.298 J2692.298 6.33 100 65.24 65.2 64.6 63.8 62.9 62.2 61.4 61.0 60.5 59.9 59.2 58.6 56.5

J26984.93 J26984.93 66.39 97.1 218.70 229.9 226.8 222.9 218.7 215.7 212.3 210.1 207.8 205.3 202.3 199.8 190.6

J27 J27 3.98 100 11.59 11.6 11.4 11.1 10.8 10.6 10.4 10.3 10.1 9.9 9.7 9.5 8.9

J270 J270 2.54 100 24.30 24.3 24.1 23.8 23.5 23.3 23.0 22.8 22.7 22.5 22.2 22.0 21.3

J271 J271 2.00 100 22.13 22.1 21.9 21.7 21.4 21.2 21.0 20.8 20.6 20.5 20.3 20.1 19.4

J272 J272 2.45 100 26.63 26.6 26.4 26.1 25.8 25.5 25.3 25.1 24.9 24.7 24.5 24.3 23.5

J273 J273 151.68 94.8 568.60 610.6 604.2 596.1 587.2 580.7 573.5 568.6 563.8 558.0 551.5 545.8 524.3

J2734.029 J2734.029 329.74 89.4 878.40 1048.0 1036.0 1019.0 1001.0 988.1 973.4 964.0 954.3 942.9 930.5 919.4 878.4

J2740.096 J2740.096 33.00 99.2 144.20 146.2 144.2 141.7 139.1 137.1 135.0 133.6 132.2 130.5 128.6 127.0 120.7

J2747.916 J2747.916 109.95 96.3 285.90 304.4 300.3 295.3 289.8 285.9 281.4 278.4 275.4 272.0 267.9 264.4 251.0

J2748.186 J2748.186 3.15 100 31.30 31.3 31.0 30.6 30.2 29.8 29.5 29.2 29.0 28.7 28.4 28.1 27.1

J275 J275 11.05 100 78.50 78.5 77.6 76.5 75.2 74.4 73.4 72.7 72.1 71.3 70.4 69.6 66.7

J276 J276 1.75 100 21.18 21.2 21.0 20.8 20.5 20.3 20.1 19.9 19.8 19.6 19.4 19.3 18.7

J2766.275 J2766.275 3.65 100 20.25 20.3 19.9 19.5 18.9 18.5 18.1 17.9 17.8 17.6 17.4 17.2 16.5

J278 J278 1.36 100 15.04 15.0 14.9 14.7 14.5 14.4 14.3 14.2 14.1 13.9 13.8 13.7 13.2

J27871.04 J27871.04 66.19 97.1 218.40 229.5 226.4 222.5 218.4 215.4 212.0 209.7 207.5 204.9 202.0 199.5 190.5

J2798.016 J2798.016 0.58 100 5.80 5.8 5.7 5.7 5.6 5.5 5.4 5.4 5.3 5.3 5.2 5.1 4.9

J2801.347 J2801.347 1.26 100 7.47 7.5 7.4 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.5 6.5 6.1

J2806.512 J2806.512 2.44 100 5.01 5.0 4.9 4.8 4.7 4.6 4.5 4.4 4.3 4.3 4.2 4.1 3.8

J28149.14 J28149.14 66.19 97.1 218.50 229.6 226.5 222.6 218.5 215.5 212.1 209.8 207.6 205.0 202.1 199.6 190.5
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Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J2828.014 J2828.014 212.65 93.5 683.20 762.3 753.1 741.5 728.6 718.9 707.8 699.7 691.7 683.2 674.3 666.5 637.3

J2830.062 J2830.062 1.01 100 8.21 8.2 8.1 8.0 7.9 7.8 7.7 7.7 7.6 7.5 7.5 7.4 7.1

J28374.86 J28374.86 62.86 98.2 206.20 212.7 209.8 206.2 202.3 199.4 196.3 194.2 192.0 189.6 186.8 184.5 175.9

J2849.141 J2849.141 13.10 100 103.80 103.8 102.4 100.8 99.1 97.8 96.4 95.5 94.6 93.5 92.3 91.2 86.9

J2865.896 J2865.896 23.17 100 131.40 131.4 129.9 128.0 126.0 124.8 123.3 122.2 121.1 119.8 118.4 117.0 112.0

J28839.05 J28839.05 62.19 98.2 203.60 210.0 207.2 203.6 199.7 196.9 193.7 191.6 189.5 187.1 184.3 182.0 173.5

J2890.553 J2890.553 0.89 100 5.39 5.4 5.3 5.2 5.1 5.1 5.0 4.9 4.9 4.8 4.7 4.7 4.5

J29.66262 J29.66262 0.33 100 4.25 4.2 4.2 4.2 4.1 4.1 4.0 4.0 4.0 3.9 3.9 3.9 3.7

J2909.747 J2909.747 2.43 100 27.54 27.5 27.3 27.0 26.6 26.3 26.1 25.9 25.7 25.5 25.2 25.0 24.1

J2944.1 J2944.1 1.41 100 16.57 16.6 16.4 16.2 16.0 15.8 15.7 15.5 15.4 15.3 15.1 15.0 14.5

J2946.17 J2946.17 2.78 100 23.53 23.5 23.2 22.8 22.3 21.9 21.5 21.2 21.0 20.6 20.2 19.8 18.3

J29550.09 J29550.09 60.95 98.2 198.80 205.2 202.4 198.8 195.0 192.2 189.1 187.1 185.0 182.6 179.8 177.5 169.0

J2968.376 J2968.376 41.65 99.2 284.50 288.0 284.5 280.1 275.2 271.7 267.6 264.8 262.2 259.2 255.7 252.5 241.3

J2978.905 J2978.905 3.51 100 39.30 39.3 38.9 38.5 38.0 37.6 37.2 36.9 36.7 36.3 36.0 35.6 34.4

J30 J30 2.40 100 10.25 10.3 10.1 9.9 9.6 9.5 9.3 9.2 9.1 8.9 8.8 8.6 8.1

J3031.317 J3031.317 37.41 99.2 265.90 269.2 265.9 261.8 257.2 253.8 250.2 247.7 245.2 242.4 239.1 236.1 225.5

J30415.82 J30415.82 60.95 98.2 199.10 205.5 202.7 199.1 195.3 192.5 189.4 187.3 185.3 182.8 180.1 177.7 169.2

J3053.744 J3053.744 0.58 100 5.88 5.9 5.8 5.7 5.6 5.6 5.5 5.4 5.4 5.3 5.3 5.2 5.0

J3055.065 J3055.065 11.05 100 78.49 78.5 77.6 76.5 75.2 74.4 73.4 72.7 72.0 71.3 70.4 69.6 66.7

J3065.13 J3065.13 3.04 100 30.14 30.1 29.8 29.5 29.0 28.7 28.4 28.2 27.9 27.7 27.4 27.1 26.1

J3076.268 J3076.268 5.53 100 24.21 24.2 23.8 23.4 22.8 22.4 21.9 21.7 21.4 21.2 20.9 20.6 19.7

J31 J31 4.93 100 34.54 34.5 34.0 33.4 32.7 32.2 31.7 31.3 31.0 30.6 30.1 29.6 28.1

J31090.56 J31090.56 57.19 98.2 180.70 186.6 184.0 180.7 177.1 174.5 171.7 169.8 167.8 165.6 163.1 160.9 152.9

J3110.563 J3110.563 3.99 100 33.78 33.8 33.6 33.5 33.3 33.1 33.0 32.8 32.8 32.6 32.4 32.2 31.0

J3121.838 J3121.838 21.00 100 69.95 70.0 69.2 68.2 67.2 66.4 65.6 65.0 64.4 63.8 63.0 62.4 60.1

J3125.131 J3125.131 7.06 100 64.49 64.5 63.9 63.2 62.2 61.6 60.8 60.2 59.7 59.1 58.4 57.7 55.2

J3136.52 J3136.52 146.44 94.8 564.50 606.5 599.8 591.5 582.8 576.4 569.2 564.5 559.8 554.3 547.8 542.0 520.9

J31513.09 J31513.09 56.80 98.2 179.50 185.4 182.8 179.5 176.0 173.4 170.6 168.7 166.8 164.5 162.0 159.8 151.9

J3154.831 J3154.831 7.75 100 18.32 18.3 18.0 17.5 17.0 16.7 16.3 16.1 15.8 15.5 15.2 14.9 13.8

J31781.33 J31781.33 55.98 98.2 175.90 181.7 179.1 175.9 172.4 169.9 167.1 165.2 163.4 161.2 158.7 156.6 148.8

J318.9107 J318.9107 3.01 100 28.78 28.8 28.5 28.2 27.8 27.5 27.2 27.0 26.8 26.5 26.3 26.0 25.1

J32.37985 J32.37985 1.00 100 9.18 9.2 9.1 9.0 8.9 8.8 8.7 8.6 8.5 8.4 8.4 8.3 8.0

J320.1186 J320.1186 33.63 99.2 111.30 112.7 111.3 109.5 107.7 106.3 104.7 103.7 102.7 101.4 100.1 99.0 95.0

J32091 J32091 55.98 98.2 175.90 181.7 179.2 175.9 172.4 169.9 167.1 165.3 163.4 161.2 158.8 156.6 148.9

J3214.675 J3214.675 2.52 100 9.87 9.9 9.7 9.6 9.4 9.2 9.1 9.0 8.9 8.7 8.6 8.5 8.1

J32332.4 J32332.4 22.06 100 72.15 72.2 71.1 69.7 68.2 67.1 65.9 65.1 64.3 63.3 62.2 61.3 57.8

J3236 J3236 3.42 100 18.95 19.0 18.7 18.3 17.9 17.6 17.2 17.0 16.9 16.7 16.5 16.3 15.6

J3243.99 J3243.99 143.74 94.8 564.40 606.4 599.7 591.3 582.2 575.9 568.8 564.4 559.4 553.9 547.4 541.9 520.9

J3261.548 J3261.548 0.77 100 7.65 7.7 7.6 7.5 7.4 7.3 7.3 7.2 7.1 7.1 7.0 7.0 6.7

J3278.331 J3278.331 3.71 100 23.55 23.6 23.2 22.7 22.2 21.8 21.4 21.2 20.9 20.6 20.2 19.9 18.8

J32876.31 J32876.31 15.67 100 47.77 47.8 47.0 46.1 45.1 44.4 43.6 43.0 42.5 41.9 41.2 40.5 38.2

J3294.75 J3294.75 3.11 100 16.64 16.6 16.4 16.0 15.6 15.3 14.9 14.6 14.3 14.1 13.9 13.8 13.2

J33 J33 0.27 100 0.60 0.6 0.6 0.6 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

J33.84014 J33.84014 1.51 100 2.82 2.8 2.8 2.7 2.6 2.6 2.5 2.5 2.4 2.4 2.3 2.3 2.1

J3345.017 J3345.017 1.19 100 14.89 14.9 14.8 14.6 14.4 14.3 14.1 14.0 13.9 13.8 13.6 13.5 13.1

J336.9934 J336.9934 2.26 100 24.21 24.2 24.0 23.7 23.4 23.1 22.8 22.6 22.5 22.2 22.0 21.8 21.0

J33661.73 J33661.73 15.32 100 46.95 47.0 46.2 45.3 44.4 43.7 42.9 42.4 41.9 41.3 40.6 40.0 37.7

J3371.539 J3371.539 2.00 100 22.01 22.0 21.8 21.6 21.3 21.1 20.9 20.8 20.6 20.5 20.3 20.1 19.5

J34 J34 3.06 100 20.47 20.5 20.1 19.7 19.3 19.0 18.6 18.3 18.1 17.8 17.5 17.2 16.3

J34070.73 J34070.73 15.32 100 47.06 47.1 46.3 45.5 44.5 43.8 43.0 42.5 42.0 41.4 40.7 40.1 37.8

J3408.713 J3408.713 3.03 100 18.43 18.4 18.1 17.7 17.3 17.0 16.7 16.5 16.2 16.0 15.7 15.4 14.5

J3415.427 J3415.427 1.55 100 3.23 3.2 3.2 3.1 3.1 3.0 3.0 2.9 2.9 2.9 2.8 2.8 2.7

J3415.551 J3415.551 0.86 100 2.51 2.5 2.5 2.4 2.4 2.4 2.3 2.3 2.3 2.3 2.2 2.2 2.1

J3422.899 J3422.899 15.70 100 157.20 157.2 155.9 154.2 152.3 150.9 149.4 148.3 147.3 146.1 144.7 143.4 138.7

J3425.845 J3425.845 2.95 100 29.26 29.3 29.0 28.6 28.2 27.9 27.5 27.3 27.1 26.8 26.5 26.3 25.3

J3471.385 J3471.385 108.95 96.3 286.00 304.6 300.5 295.4 289.9 286.0 281.5 278.5 275.6 272.1 268.0 264.5 251.0

J34794.18 J34794.18 13.60 100 39.51 39.5 38.9 38.1 37.3 36.7 36.0 35.5 35.1 34.7 34.1 33.6 31.7

J35 J35 72.26 97.1 220.60 231.9 228.8 224.9 220.6 217.6 214.2 211.9 209.7 207.0 204.0 201.4 191.9

J35.38415 J35.38415 3.64 100 39.96 40.0 39.6 39.2 38.8 38.5 38.0 37.7 37.4 37.1 36.8 36.5 35.3

J3521.134 J3521.134 0.89 100 5.54 5.5 5.5 5.4 5.3 5.2 5.1 5.1 5.0 5.0 4.9 4.8 4.6

J355.9441 J355.9441 0.47 100 3.29 3.3 3.3 3.2 3.2 3.2 3.1 3.1 3.1 3.1 3.0 3.0 2.9

J35527.97 J35527.97 13.60 100 39.58 39.6 39.0 38.2 37.3 36.7 36.0 35.6 35.1 34.6 34.0 33.4 31.5

J356.2772 J356.2772 0.68 100 8.23 8.2 8.2 8.1 8.0 7.9 7.8 7.7 7.7 7.6 7.5 7.5 7.2

J3562.64 J3562.64 2.95 100 15.56 15.6 15.3 15.0 14.6 14.3 13.9 13.7 13.4 13.1 13.0 12.8 12.2

J358.0861 J358.0861 14.06 100 93.36 93.4 92.3 90.9 89.4 88.4 87.2 86.4 85.6 84.7 83.6 82.7 79.2

J3591.947 J3591.947 37.22 99.2 266.40 269.7 266.4 262.4 257.9 254.6 250.7 248.2 245.8 242.9 239.6 236.7 225.9

J36 J36 0.97 100 2.16 2.2 2.1 2.0 2.0 1.9 1.9 1.9 1.8 1.8 1.8 1.8 1.6

J36105.61 J36105.61 5.76 100 11.85 11.9 11.7 11.5 11.2 11.1 10.9 10.8 10.6 10.5 10.3 10.2 9.7
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J3611.151 J3611.151 10.24 100 74.37 74.4 73.6 72.6 71.4 70.6 69.7 69.1 68.5 67.7 66.9 66.2 63.5

J36559.58 J36559.58 5.09 100 9.16 9.2 9.0 8.8 8.6 8.5 8.4 8.2 8.1 8.0 7.9 7.8 7.4

J3661.799 J3661.799 1.67 100 16.17 16.2 16.0 15.8 15.6 15.4 15.3 15.1 15.0 14.9 14.7 14.6 14.0

J3668.72 J3668.72 12.51 100 99.51 99.5 98.2 96.6 95.0 93.8 92.5 91.6 90.8 89.7 88.6 87.5 83.5

J367.1215 J367.1215 30.37 99.2 176.40 178.3 176.4 174.0 171.4 169.5 167.3 165.9 164.5 162.9 161.1 159.4 153.3

J3692.279 J3692.279 1.19 100 15.01 15.0 14.9 14.7 14.5 14.4 14.2 14.1 14.0 13.9 13.7 13.6 13.2

J37 J37 14.60 100 35.16 35.2 34.6 33.9 33.2 32.6 32.0 31.6 31.2 30.8 30.4 30.1 28.7

J3702.004 J3702.004 1.01 100 8.29 8.3 8.2 8.1 8.0 7.9 7.8 7.8 7.7 7.6 7.5 7.5 7.2

J37218.68 J37218.68 4.33 100 6.99 7.0 6.9 6.7 6.5 6.3 6.2 6.1 6.0 5.9 5.7 5.6 5.3

J3743.835 J3743.835 2.50 100 24.94 24.9 24.7 24.3 24.0 23.7 23.4 23.2 23.0 22.8 22.5 22.3 21.4

J3757.015 J3757.015 7.54 100 58.93 58.9 58.3 57.6 56.7 56.1 55.4 54.9 54.5 53.9 53.3 52.7 50.7

J3783.497 J3783.497 21.99 100 128.90 128.9 127.3 125.5 123.5 122.3 120.9 119.9 118.8 117.5 116.1 114.8 109.9

J38 J38 2.08 100 13.64 13.6 13.5 13.3 13.0 12.8 12.6 12.5 12.4 12.3 12.1 11.9 11.4

J383.3055 J383.3055 0.92 100 5.08 5.1 5.0 4.9 4.8 4.7 4.6 4.6 4.5 4.5 4.4 4.3 4.1

J3838.842 J3838.842 1.53 100 4.27 4.3 4.2 4.1 4.0 3.9 3.9 3.8 3.8 3.7 3.6 3.6 3.4

J38485.58 J38485.58 3.83 100 6.71 6.7 6.6 6.4 6.3 6.1 6.0 5.9 5.8 5.7 5.6 5.5 5.1

J3858.605 J3858.605 2.00 100 22.00 22.0 21.8 21.5 21.2 21.0 20.8 20.7 20.5 20.3 20.1 19.9 19.4

J386.0027 J386.0027 3.93 100 41.33 41.3 41.1 40.8 40.4 40.2 39.8 39.6 39.3 39.0 38.7 38.3 37.2

J38658.73 J38658.73 3.29 100 6.20 6.2 6.1 5.9 5.8 5.7 5.5 5.4 5.4 5.3 5.1 5.1 4.7

J3872.271 J3872.271 20.14 100 68.21 68.2 67.5 66.6 65.5 64.8 64.0 63.4 62.9 62.3 61.5 60.9 58.7

J3873.449 J3873.449 2.79 100 16.69 16.7 16.4 16.1 15.7 15.4 15.1 14.9 14.7 14.5 14.2 14.0 13.1

J3895.637 J3895.637 7.36 100 16.67 16.7 16.3 15.9 15.4 15.1 14.7 14.5 14.2 14.0 13.6 13.4 12.4

J390.7445 J390.7445 1.94 100 14.83 14.8 14.7 14.5 14.2 14.1 13.9 13.8 13.7 13.5 13.4 13.2 12.7

J3903.758 J3903.758 143.74 94.8 565.70 606.7 600.1 592.3 583.7 577.3 570.4 565.7 560.9 555.3 548.8 543.2 521.9

J39277.98 J39277.98 2.97 100 5.89 5.9 5.8 5.6 5.5 5.3 5.2 5.1 5.0 5.0 4.8 4.7 4.4

J3941.875 J3941.875 3.27 100 18.39 18.4 18.2 17.9 17.6 17.4 17.1 16.9 16.8 16.6 16.4 16.2 15.5

J39421.16 J39421.16 1.46 100 3.34 3.3 3.3 3.2 3.1 3.0 2.9 2.9 2.8 2.8 2.7 2.7 2.5

J3961.216 J3961.216 6.58 100 61.03 61.0 60.5 59.8 59.0 58.3 57.6 57.1 56.6 56.0 55.4 54.8 52.4

J3962.639 J3962.639 1.55 100 3.35 3.3 3.3 3.2 3.2 3.1 3.1 3.1 3.0 3.0 2.9 2.9 2.8

J3974.2 J3974.2 0.61 100 5.75 5.8 5.7 5.6 5.5 5.5 5.4 5.4 5.3 5.3 5.2 5.1 4.9

J399.0657 J399.0657 2.99 100 25.21 25.2 25.0 24.6 24.3 24.0 23.8 23.6 23.4 23.2 22.9 22.7 21.9

J39980.87 J39980.87 1.24 100 2.88 2.9 2.8 2.7 2.6 2.6 2.5 2.5 2.4 2.4 2.3 2.3 2.1

J4 J4 5.21 100 23.34 23.3 23.0 22.5 22.0 21.6 21.2 20.9 20.7 20.5 20.2 19.9 19.0

J40 J40 3.65 100 20.25 20.3 19.9 19.5 18.9 18.6 18.2 18.1 17.9 17.7 17.5 17.4 16.6

J40.64629 J40.64629 2.67 100 9.00 9.0 8.8 8.7 8.4 8.3 8.1 8.0 7.9 7.8 7.6 7.5 7.0

J4030.6 J4030.6 2.15 100 21.38 21.4 21.1 20.8 20.5 20.3 20.0 19.8 19.7 19.4 19.2 19.0 18.2

J4033.633 J4033.633 12.51 100 99.54 99.5 98.3 96.7 95.1 93.9 92.6 91.7 90.9 89.9 88.7 87.6 83.5

J404.47 J404.47 0.52 100 3.52 3.5 3.5 3.4 3.3 3.3 3.2 3.2 3.1 3.1 3.0 3.0 2.8

J4052.835 J4052.835 14.74 100 148.40 148.4 147.1 145.5 143.7 142.4 141.0 140.0 139.1 137.9 136.6 135.4 131.0

J40608 J40608 0.81 100 1.86 1.9 1.8 1.8 1.7 1.7 1.7 1.7 1.6 1.6 1.6 1.5 1.5

J4065.886 J4065.886 1.01 100 13.02 13.0 12.9 12.8 12.6 12.5 12.4 12.3 12.2 12.1 12.0 11.9 11.5

J40959.17 J40959.17 0.81 100 1.95 2.0 1.9 1.9 1.8 1.8 1.8 1.7 1.7 1.7 1.6 1.6 1.5

J41 J41 1.03 100 10.87 10.9 10.8 10.6 10.5 10.3 10.2 10.1 10.0 9.9 9.8 9.7 9.3

J41.50366 J41.50366 30.75 99.2 177.90 179.9 177.9 175.5 172.8 170.9 168.7 167.3 165.9 164.2 162.4 160.7 154.6

J412.2434 J412.2434 4.46 100 10.54 10.5 10.4 10.2 10.0 9.9 9.7 9.6 9.5 9.3 9.2 9.1 8.6

J4145.856 J4145.856 1.10 100 10.60 10.6 10.5 10.4 10.2 10.1 10.0 9.9 9.8 9.7 9.6 9.5 9.2

J4168.283 J4168.283 2.21 100 11.26 11.3 11.1 10.9 10.7 10.5 10.3 10.2 10.0 9.9 9.7 9.6 9.0

J42 J42 2.95 100 15.50 15.5 15.3 15.0 14.7 14.4 14.2 14.0 13.8 13.6 13.4 13.2 12.5

J4236.963 J4236.963 5.57 100 51.47 51.5 50.9 50.1 49.4 49.0 48.3 47.9 47.5 47.0 46.4 45.8 43.8

J4237.793 J4237.793 2.79 100 16.75 16.8 16.5 16.1 15.7 15.5 15.2 15.0 14.8 14.5 14.3 14.0 13.1

J428.0731 J428.0731 1.68 100 14.95 15.0 14.8 14.6 14.3 14.1 13.9 13.8 13.7 13.5 13.4 13.2 12.6

J43 J43 0.88 100 7.15 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.6 6.5 6.4 6.3 6.1

J430.1121 J430.1121 3.14 100 33.96 34.0 33.6 33.2 32.7 32.4 32.0 31.7 31.4 31.1 30.8 30.5 29.4

J4301.257 J4301.257 143.74 94.8 566.10 606.7 600.5 592.6 584.0 577.8 570.7 566.1 561.2 555.6 549.2 543.6 522.3

J4309.178 J4309.178 1.10 100 10.61 10.6 10.5 10.4 10.3 10.2 10.0 10.0 9.9 9.8 9.7 9.6 9.3

J4310.311 J4310.311 6.66 100 15.37 15.4 15.1 14.7 14.2 13.9 13.6 13.4 13.1 12.9 12.6 12.3 11.4

J4331.404 J4331.404 211.74 93.5 683.50 762.9 753.7 742.1 729.1 719.5 708.4 700.4 692.1 683.5 674.7 666.9 637.6

J4336.646 J4336.646 7.51 100 59.57 59.6 58.9 58.2 57.3 56.7 56.0 55.5 55.0 54.4 53.8 53.2 51.2

J4356.188 J4356.188 2.03 100 20.14 20.1 19.9 19.6 19.3 19.1 18.8 18.7 18.5 18.3 18.1 17.9 17.1

J437.6696 J437.6696 67.58 97.1 304.10 319.2 315.0 309.8 304.1 299.9 295.2 291.9 288.8 285.1 280.9 277.0 262.2

J4371.229 J4371.229 3.27 100 18.91 18.9 18.7 18.4 18.1 17.9 17.6 17.4 17.3 17.1 16.8 16.6 15.9

J4384.519 J4384.519 1.02 100 2.04 2.0 2.0 2.0 1.9 1.9 1.9 1.9 1.8 1.8 1.8 1.8 1.7

J44 J44 6.66 100 15.47 15.5 15.2 14.8 14.3 14.0 13.7 13.5 13.2 13.0 12.7 12.4 11.5

J44.12513 J44.12513 0.23 100 1.92 1.9 1.9 1.9 1.8 1.8 1.8 1.8 1.8 1.7 1.7 1.7 1.6

J44.47678 J44.47678 14.24 100 94.15 94.2 93.0 91.7 90.2 89.2 88.0 87.2 86.4 85.5 84.4 83.4 80.0

J44.52043 J44.52043 1.02 100 13.48 13.5 13.4 13.2 13.1 12.9 12.8 12.7 12.6 12.5 12.4 12.3 11.9

J4446.681 J4446.681 37.22 99.2 266.80 270.1 266.8 262.8 258.2 254.9 251.1 248.6 246.1 243.3 240.0 237.0 226.2

J4490.154 J4490.154 20.14 100 67.89 67.9 67.2 66.3 65.3 64.5 63.7 63.2 62.7 62.0 61.3 60.7 58.5

Page 9 of 16



TP112084

Rouge Watershed Study
September 7, 2018

100 99.2 98.2 97.1 96.3 95.4 94.8 94.2 93.5 92.7 92.0 89.4

Table D1: Baseline Uncontrolled Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J45 J45 1.94 100 15.00 15.0 14.8 14.6 14.4 14.2 14.1 13.9 13.8 13.7 13.5 13.4 12.8

J45.21341 J45.21341 3.16 100 34.07 34.1 33.7 33.3 32.8 32.5 32.1 31.8 31.5 31.2 30.9 30.6 29.5

J450.0812 J450.0812 1.08 100 13.29 13.3 13.2 13.0 12.8 12.7 12.6 12.5 12.4 12.3 12.2 12.0 11.6

J450.4796 J450.4796 0.51 100 4.49 4.5 4.4 4.4 4.3 4.3 4.2 4.2 4.2 4.1 4.1 4.1 3.9

J4535.861 J4535.861 1.94 100 19.58 19.6 19.4 19.1 18.8 18.6 18.3 18.1 18.0 17.8 17.6 17.4 16.6

J4557.287 J4557.287 137.64 95.4 564.10 602.3 595.6 587.3 578.0 571.4 564.1 559.2 554.3 548.6 542.1 536.4 514.5

J4570.105 J4570.105 21.99 100 129.10 129.1 127.6 125.7 123.8 122.5 121.2 120.2 119.1 117.9 116.4 115.1 110.2

J4597.127 J4597.127 108.95 96.3 286.10 304.7 300.6 295.5 290.0 286.1 281.6 278.6 275.6 272.2 268.1 264.6 251.1

J4599.648 J4599.648 1.53 100 4.44 4.4 4.4 4.3 4.2 4.1 4.0 4.0 3.9 3.9 3.8 3.7 3.5

J46 J46 5.82 100 34.67 34.7 34.2 33.5 32.8 32.3 31.7 31.4 31.0 30.5 30.0 29.6 27.9

J46.39495 J46.39495 1.21 100 15.18 15.2 15.1 14.9 14.8 14.7 14.5 14.5 14.4 14.3 14.1 14.0 13.6

J463.2259 J463.2259 1.19 100 12.18 12.2 12.1 11.9 11.8 11.6 11.5 11.4 11.3 11.3 11.1 11.1 11.1

J4673.115 J4673.115 6.66 100 15.46 15.5 15.1 14.8 14.3 14.0 13.7 13.5 13.2 13.0 12.7 12.4 11.5

J4695.955 J4695.955 2.21 100 11.73 11.7 11.6 11.4 11.1 10.9 10.8 10.6 10.5 10.4 10.2 10.0 9.5

J47 J47 22.08 100 73.52 73.5 72.7 71.7 70.5 69.7 68.8 68.2 67.5 66.8 65.9 65.2 62.8

J47_2 J47_2 20.65 100 127.60 127.6 125.9 123.7 121.4 119.8 117.9 116.7 115.5 114.1 112.5 111.1 105.5

J473.8567 J473.8567 2.49 100 19.62 19.6 19.4 19.2 18.9 18.7 18.5 18.3 18.1 18.0 17.8 17.6 16.9

J4739.346 J4739.346 13.81 100 140.80 140.8 139.6 138.1 136.5 135.3 134.0 133.1 132.2 131.2 130.0 128.9 124.8

J474.8097 J474.8097 6.57 100 47.16 47.2 46.5 45.7 44.8 44.2 43.5 43.1 42.6 42.1 41.5 41.0 39.0

J4758.408 J4758.408 1.02 100 2.10 2.1 2.1 2.0 2.0 2.0 1.9 1.9 1.9 1.9 1.8 1.8 1.7

J4761.681 J4761.681 2.56 100 15.40 15.4 15.1 14.8 14.5 14.2 13.9 13.8 13.6 13.4 13.1 12.9 12.1

J478.3379 J478.3379 20.97 100 195.60 195.6 193.7 191.4 188.9 187.1 185.0 183.6 182.2 180.6 178.6 176.9 170.2

J4782.831 J4782.831 37.22 99.2 267.30 270.6 267.3 263.3 258.8 255.5 251.8 249.2 246.7 243.8 240.5 237.6 226.6

J4785.685 J4785.685 211.74 93.5 684.20 762.9 753.7 742.2 729.2 719.5 708.4 700.7 692.8 684.2 675.3 667.5 638.2

J4789.696 J4789.696 1.10 100 11.77 11.8 11.7 11.5 11.4 11.3 11.1 11.0 11.0 10.9 10.8 10.7 10.3

J48 J48 2.34 100 20.01 20.0 19.7 19.4 19.0 18.7 18.4 18.1 17.9 17.6 17.3 17.0 15.8

J48.77288 J48.77288 0.56 100 4.90 4.9 4.8 4.8 4.7 4.6 4.5 4.5 4.4 4.4 4.3 4.2 4.0

J4837.287 J4837.287 5.37 100 13.02 13.0 12.8 12.4 12.1 11.8 11.5 11.3 11.1 10.9 10.7 10.5 9.7

J485.7073 J485.7073 3.52 100 38.83 38.8 38.5 38.0 37.5 37.2 36.8 36.5 36.2 35.9 35.6 35.2 34.1

J4881.772 J4881.772 20.14 100 67.94 67.9 67.2 66.3 65.3 64.6 63.8 63.2 62.7 62.1 61.3 60.7 58.5

J4897.958 J4897.958 0.67 100 8.28 8.3 8.2 8.1 8.0 7.9 7.8 7.8 7.7 7.7 7.6 7.5 7.3

J49 J49 1.05 100 8.97 9.0 8.9 8.8 8.6 8.5 8.4 8.3 8.3 8.2 8.1 8.0 7.7

J494.5593 J494.5593 22.29 100 74.57 74.6 73.7 72.7 71.5 70.7 69.8 69.1 68.5 67.7 66.9 66.1 63.7

J496.5214 J496.5214 0.80 100 2.47 2.5 2.4 2.4 2.3 2.3 2.3 2.2 2.2 2.2 2.2 2.1 2.0

J499.7808 J499.7808 4.51 100 38.63 38.6 38.2 37.7 37.1 36.6 36.2 35.8 35.5 35.1 34.6 34.3 32.8

J5 J5 1.12 100 2.54 2.5 2.5 2.5 2.4 2.4 2.4 2.3 2.3 2.3 2.2 2.2 2.1

J50 J50 7.11 100 45.70 45.7 45.1 44.3 43.4 42.7 42.0 41.6 41.1 40.5 39.9 39.4 37.3

J503.8334 J503.8334 0.00 100 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

J503.9663 J503.9663 1.85 100 15.27 15.3 15.1 14.9 14.7 14.6 14.4 14.3 14.2 14.1 13.9 13.8 13.3

J506.839 J506.839 2.81 100 23.80 23.8 23.6 23.3 23.0 22.7 22.5 22.3 22.1 21.9 21.7 21.5 20.8

J5068.847 J5068.847 17.39 100 51.45 51.5 50.9 50.3 49.5 49.0 48.4 48.0 47.5 47.1 46.5 46.1 44.4

J51 J51 1.61 100 3.95 4.0 3.9 3.8 3.7 3.6 3.6 3.5 3.5 3.5 3.4 3.4 3.2

J510.5785 J510.5785 5.41 100 21.08 21.1 20.8 20.4 20.0 19.7 19.3 19.1 18.9 18.6 18.3 18.0 17.1

J5128.382 J5128.382 5.24 100 48.26 48.3 47.7 46.9 46.3 45.8 45.2 44.8 44.5 44.0 43.5 43.1 41.2

J5167.986 J5167.986 1.35 100 8.66 8.7 8.5 8.3 8.1 8.0 7.8 7.7 7.6 7.5 7.3 7.2 6.7

J5180.52 J5180.52 1.46 100 14.22 14.2 14.1 13.9 13.6 13.5 13.3 13.1 13.0 12.9 12.7 12.6 12.0

J52 J52 3.83 100 6.80 6.8 6.7 6.5 6.3 6.2 6.1 6.0 5.9 5.8 5.7 5.6 5.2

J5211.698 J5211.698 7.25 100 58.87 58.9 58.3 57.5 56.6 56.0 55.3 54.8 54.4 53.8 53.2 52.6 50.6

J524.8555 J524.8555 1.03 100 10.72 10.7 10.6 10.5 10.3 10.2 10.1 10.0 9.9 9.8 9.7 9.6 9.2

J524.9599 J524.9599 1.69 100 18.31 18.3 18.1 17.9 17.7 17.5 17.4 17.2 17.1 17.0 16.8 16.7 16.1

J53 J53 6.68 100 26.29 26.3 25.9 25.3 24.7 24.3 23.8 23.5 23.2 22.9 22.6 22.3 21.1

J534.105 J534.105 5.06 100 52.03 52.0 51.6 51.0 50.4 49.9 49.4 49.1 48.7 48.3 47.9 47.5 45.9

J5343.654 J5343.654 4.72 100 12.91 12.9 12.7 12.4 12.0 11.8 11.6 11.4 11.2 11.0 10.8 10.6 9.8

J5364.227 J5364.227 2.01 100 16.28 16.3 16.1 15.9 15.6 15.4 15.2 15.1 15.0 14.8 14.6 14.5 13.9

J5393.301 J5393.301 1.35 100 8.70 8.7 8.5 8.4 8.2 8.0 7.9 7.8 7.6 7.5 7.4 7.3 6.8

J54 J54 13.60 100 39.57 39.6 39.0 38.2 37.3 36.7 36.0 35.6 35.1 34.6 34.0 33.5 31.5

J5407.254 J5407.254 5.71 100 54.28 54.3 53.9 53.3 52.7 52.2 51.6 51.2 50.8 50.3 49.7 49.2 47.3

J5415.78 J5415.78 108.95 96.3 286.10 304.8 300.7 295.6 290.1 286.1 281.7 278.7 275.7 272.2 268.2 264.6 251.1

J5417.898 J5417.898 137.35 95.4 564.60 602.9 596.2 587.8 578.6 571.9 564.6 559.7 554.8 549.1 542.6 536.8 514.9

J5445.83 J5445.83 12.28 100 126.80 126.8 125.8 124.5 123.0 122.0 120.8 120.0 119.3 118.4 117.3 116.4 112.8

J5449.948 J5449.948 4.63 100 43.04 43.0 42.5 41.8 41.2 40.8 40.3 40.0 39.7 39.3 38.8 38.5 36.9

J545.5492 J545.5492 0.65 100 8.24 8.2 8.2 8.1 8.0 7.9 7.8 7.8 7.7 7.7 7.6 7.5 7.3

J5460.422 J5460.422 16.94 100 47.37 47.4 46.9 46.3 45.6 45.1 44.5 44.2 43.8 43.3 42.8 42.4 40.7

J547.5167 J547.5167 1.01 100 9.26 9.3 9.2 9.1 8.9 8.8 8.7 8.7 8.6 8.5 8.4 8.3 8.0

J5483.983 J5483.983 210.69 93.5 684.30 763.1 754.0 742.4 729.5 719.8 708.7 700.9 693.0 684.3 675.5 667.7 638.3

J55 J55 8.76 100 57.44 57.4 56.6 55.6 54.4 53.5 52.6 52.0 51.4 50.8 50.0 49.3 46.8

J551.999 J551.999 0.79 100 9.77 9.8 9.7 9.6 9.6 9.5 9.5 9.4 9.3 9.3 9.2 9.1 8.8

J5573.775 J5573.775 11.07 100 112.80 112.8 111.9 110.7 109.4 108.4 107.4 106.6 106.0 105.1 104.2 103.4 100.1
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Table D1: Baseline Uncontrolled Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J5585.322 J5585.322 1.37 100 13.23 13.2 13.1 12.9 12.7 12.5 12.3 12.2 12.1 11.9 11.8 11.6 11.1

J56.40096 J56.40096 6.24 100 63.07 63.1 62.5 61.8 61.0 60.5 59.8 59.4 59.0 58.5 57.9 57.4 55.3

J5636.55 J5636.55 1.35 100 8.71 8.7 8.6 8.4 8.2 8.0 7.9 7.8 7.7 7.5 7.4 7.3 6.8

J5670.032 J5670.032 0.61 100 5.78 5.8 5.7 5.6 5.5 5.5 5.4 5.4 5.3 5.3 5.2 5.1 4.9

J5691.799 J5691.799 4.57 100 42.55 42.6 42.1 41.5 40.9 40.4 39.9 39.6 39.3 38.9 38.4 38.0 36.5

J57 J57 10.79 100 74.89 74.9 73.9 72.6 71.1 70.1 69.1 68.4 67.7 66.8 65.9 65.1 62.0

J57.49709 J57.49709 2.23 100 22.71 22.7 22.5 22.2 21.9 21.7 21.5 21.3 21.2 21.0 20.7 20.6 19.8

J570.9374 J570.9374 0.32 100 2.36 2.4 2.3 2.3 2.2 2.2 2.2 2.1 2.1 2.1 2.0 2.0 1.9

J5720.94 J5720.94 137.18 95.4 564.70 603.1 596.3 587.9 578.7 572.1 564.7 559.9 555.0 549.3 542.8 537.0 515.9

J581.3959 J581.3959 0.34 100 0.93 0.9 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.7

J5830.464 J5830.464 15.95 100 41.84 41.8 41.4 40.9 40.3 39.9 39.5 39.2 38.9 38.5 38.1 37.7 36.2

J5853.356 J5853.356 105.88 96.3 275.40 293.1 289.3 284.7 279.4 275.4 271.3 268.6 266.0 262.8 259.0 255.7 242.6

J5865.607 J5865.607 1.07 100 10.72 10.7 10.6 10.4 10.3 10.1 10.0 9.9 9.8 9.7 9.6 9.4 9.0

J59 J59 0.68 100 5.89 5.9 5.8 5.7 5.5 5.5 5.4 5.3 5.2 5.1 5.1 5.0 4.7

J59.86352 J59.86352 213.61 93.5 680.10 757.3 748.0 736.5 723.5 713.8 702.9 695.6 688.3 680.1 671.4 663.6 634.9

J592.0516 J592.0516 6.53 100 50.25 50.3 49.9 49.5 48.9 48.5 48.0 47.6 47.3 46.8 46.3 45.8 44.0

J5961.472 J5961.472 36.92 99.2 268.90 272.1 268.9 264.8 260.3 257.1 253.4 250.9 248.5 245.8 242.6 239.8 229.6

J5962.508 J5962.508 4.72 100 13.12 13.1 12.9 12.6 12.2 12.0 11.7 11.6 11.4 11.2 11.0 10.8 10.0

J599.7853 J599.7853 1.25 100 2.69 2.7 2.7 2.6 2.6 2.5 2.5 2.5 2.4 2.4 2.4 2.3 2.2

J6 J6 3.03 100 6.71 6.7 6.6 6.5 6.3 6.2 6.1 6.0 6.0 5.9 5.8 5.7 5.4

J60 J60 16.94 100 47.56 47.6 47.1 46.5 45.8 45.3 44.7 44.3 44.0 43.5 43.0 42.5 40.9

J6010.962 J6010.962 2.01 100 16.65 16.7 16.5 16.2 16.0 15.8 15.6 15.4 15.3 15.1 14.9 14.8 14.2

J6018.05 J6018.05 3.07 100 29.98 30.0 29.7 29.3 28.8 28.5 28.2 27.9 27.7 27.4 27.1 26.8 25.8

J607.611 J607.611 2.08 100 13.18 13.2 13.0 12.8 12.6 12.4 12.2 12.1 12.0 11.9 11.7 11.6 11.0

J6090.155 J6090.155 210.69 93.5 684.20 762.9 753.7 742.2 729.2 719.6 708.4 700.8 692.9 684.2 675.4 667.5 638.2

J6154.435 J6154.435 4.22 100 12.02 12.0 11.8 11.5 11.2 11.0 10.8 10.6 10.4 10.3 10.1 9.9 9.2

J62 J62 1.77 100 15.99 16.0 15.8 15.6 15.4 15.2 15.0 14.8 14.7 14.5 14.3 14.2 13.7

J63 J63 2.03 100 18.08 18.1 17.9 17.6 17.4 17.2 17.0 16.8 16.7 16.5 16.4 16.2 15.7

J63.83821 J63.83821 67.75 97.1 299.80 314.9 310.7 305.5 299.8 295.7 291.0 287.9 284.7 281.0 276.9 273.1 258.4

J6303.20 J6303.20 7.20 100 59.69 59.7 59.1 58.3 57.4 56.8 56.1 55.6 55.2 54.6 54.0 53.5 51.4

J6303.22 J6303.22 7.20 100 61.55 61.6 60.9 60.1 59.3 58.7 58.0 57.6 57.1 56.6 55.9 55.4 53.3

J6303.25 J6303.25 7.00 100 61.51 61.5 60.9 60.1 59.3 58.7 58.0 57.6 57.1 56.6 55.9 55.3 53.3

J6303.26 J6303.26 7.00 100 62.28 62.3 61.6 60.9 60.0 59.4 58.8 58.4 57.9 57.3 56.7 56.1 54.0

J6303.30 J6303.30 6.92 100 62.27 62.3 61.6 60.8 60.0 59.3 58.6 58.1 57.6 57.0 56.3 55.8 53.6

J6303.305 J6303.305 6.92 100 62.42 62.4 61.7 60.9 60.0 59.4 58.7 58.2 57.7 57.1 56.5 55.9 53.8

J6383.235 J6383.235 0.40 100 4.45 4.4 4.4 4.4 4.3 4.2 4.2 4.2 4.1 4.1 4.0 4.0 3.9

J64 J64 12.68 100 85.67 85.7 84.5 83.0 81.4 80.2 79.0 78.1 77.3 76.4 75.3 74.3 70.8

J6403. J6403. 1.41 100 17.49 17.5 17.3 17.2 16.9 16.8 16.6 16.5 16.4 16.2 16.1 16.0 15.5

J642.9853 J642.9853 3.46 100 28.95 29.0 28.6 28.2 27.7 27.4 27.0 26.7 26.5 26.2 25.8 25.5 24.4

J6424.759 J6424.759 5.71 100 54.06 54.1 53.6 53.0 52.3 51.8 51.2 50.8 50.4 49.9 49.4 48.9 47.1

J6425.854 J6425.854 15.44 100 38.50 38.5 37.9 37.2 36.4 35.8 35.3 35.0 34.8 34.5 34.1 33.8 32.5

J6446.502 J6446.502 1.31 100 2.67 2.7 2.6 2.5 2.5 2.4 2.3 2.3 2.3 2.3 2.2 2.2 2.1

J646.872 J646.872 9.26 100 79.21 79.2 78.4 77.4 76.2 75.4 74.4 73.7 73.0 72.2 71.3 70.5 67.5

J6468.98 J6468.98 104.98 96.3 274.90 292.5 288.7 284.1 278.9 274.9 270.3 268.0 265.5 262.3 258.6 255.3 242.2

J65 J65 3.77 100 30.32 30.3 29.9 29.3 28.7 28.3 27.8 27.4 27.1 26.7 26.3 25.9 24.9

J650.3056 J650.3056 2.49 100 19.71 19.7 19.5 19.3 19.0 18.8 18.5 18.4 18.2 18.1 17.9 17.7 17.0

J6503.523 J6503.523 210.64 93.5 684.20 763.0 753.8 742.2 729.3 719.7 708.5 700.8 692.9 684.2 675.4 667.6 638.2

J656.1084 J656.1084 1.21 100 13.79 13.8 13.7 13.6 13.4 13.3 13.2 13.2 13.1 13.0 12.9 12.8 12.5

J6563.128 J6563.128 1.22 100 8.98 9.0 8.9 8.8 8.6 8.5 8.4 8.3 8.3 8.2 8.1 8.0 7.7

J657.7802 J657.7802 10.16 100 104.60 104.6 103.5 102.2 100.8 99.7 98.5 97.7 96.9 95.9 94.8 93.8 90.3

J66 J66 0.91 100 8.88 8.9 8.8 8.7 8.5 8.4 8.3 8.3 8.2 8.1 8.0 7.9 7.6

J6608.803 J6608.803 2.74 100 27.42 27.4 27.1 26.8 26.4 26.1 25.8 25.6 25.4 25.1 24.8 24.6 23.7

J661.1134 J661.1134 166.04 94.2 623.50 677.1 669.8 660.6 650.4 642.9 634.7 629.1 623.5 616.9 609.5 602.9 578.4

J664.0236 J664.0236 0.61 100 7.33 7.3 7.3 7.2 7.1 7.0 7.0 6.9 6.9 6.8 6.7 6.7 6.5

J6648.663 J6648.663 10.96 100 112.80 112.8 111.8 110.6 109.4 108.4 107.4 106.8 106.1 105.3 104.4 103.7 100.8

J6657.591 J6657.591 36.25 99.2 266.60 269.7 266.6 262.6 258.1 254.9 251.4 249.0 246.7 243.9 240.8 238.1 227.9

J668.4428 J668.4428 2.17 100 23.51 23.5 23.3 23.0 22.7 22.4 22.2 22.0 21.8 21.6 21.4 21.2 20.4

J67 J67 20.14 100 68.21 68.2 67.5 66.6 65.5 64.8 64.0 63.4 62.9 62.3 61.6 61.0 58.8

J67.69891 J67.69891 1.77 100 16.63 16.6 16.4 16.2 16.0 15.8 15.6 15.4 15.3 15.1 15.0 14.8 14.2

J672.9773 J672.9773 11.13 100 37.74 37.7 37.2 36.6 35.9 35.4 34.8 34.5 34.1 33.7 33.2 32.8 31.2

J6738.138 J6738.138 210.13 93.5 684.20 763.0 753.8 742.3 729.3 719.6 708.5 700.8 692.9 684.2 675.4 667.5 638.2

J6765.748 J6765.748 10.09 100 25.76 25.8 25.3 24.8 24.3 23.9 23.5 23.2 22.9 22.6 22.4 22.1 21.4

J679.4252 J679.4252 0.24 100 2.35 2.4 2.3 2.3 2.3 2.3 2.2 2.2 2.2 2.2 2.2 2.1 2.1

J68.95744 J68.95744 1.01 100 9.36 9.4 9.3 9.1 9.0 8.9 8.8 8.7 8.7 8.6 8.5 8.4 8.0

J685.191 J685.191 3.35 100 10.44 10.4 10.3 10.1 10.0 9.8 9.7 9.5 9.4 9.3 9.1 9.0 8.6

J69 J69 33.63 99.2 111.30 112.7 111.3 109.5 107.7 106.3 104.7 103.7 102.7 101.4 100.1 99.0 95.0

J69.45127 J69.45127 1.13 100 8.74 8.7 8.6 8.5 8.3 8.2 8.1 8.0 7.9 7.8 7.6 7.5 7.1

J6961.203 J6961.203 0.84 100 8.20 8.2 8.1 8.0 7.9 7.8 7.7 7.6 7.6 7.5 7.4 7.4 7.1
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Table D1: Baseline Uncontrolled Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J697.9633 J697.9633 20.97 100 195.70 195.7 193.8 191.4 188.9 187.0 185.0 183.6 182.2 180.6 178.6 176.9 170.3

J698.5285 J698.5285 1.00 100 9.22 9.2 9.1 9.0 8.9 8.8 8.7 8.6 8.6 8.5 8.4 8.3 8.0

J6984.3 J6984.3 1.00 100 2.07 2.1 2.0 2.0 2.0 1.9 1.9 1.9 1.8 1.8 1.8 1.8 1.7

J7 J7 9.41 100 94.11 94.1 93.2 92.2 91.0 90.1 89.1 88.4 87.8 87.0 86.2 85.4 82.7

J70 J70 7.50 100 58.60 58.6 58.2 57.6 56.9 56.4 55.8 55.4 54.9 54.4 53.8 53.2 51.2

J70.005 J70.005 1.77 100 16.37 16.4 16.2 16.0 15.7 15.5 15.3 15.2 15.1 14.9 14.8 14.6 14.0

J70.35365 J70.35365 35.80 99.2 143.80 145.8 143.8 141.4 138.7 136.8 134.6 133.2 131.8 130.1 128.2 126.5 120.2

J7089.702 J7089.702 210.00 93.5 684.20 763.0 753.8 742.3 729.3 719.7 708.5 700.9 692.9 684.2 675.4 667.6 638.2

J71.99837 J71.99837 0.75 100 9.00 9.0 8.9 8.8 8.7 8.6 8.5 8.5 8.4 8.3 8.3 8.2 7.9

J714.6302 J714.6302 3.11 100 33.62 33.6 33.3 32.8 32.4 32.0 31.6 31.4 31.1 30.8 30.4 30.1 29.0

J7168.884 J7168.884 209.01 93.5 684.40 763.3 754.1 742.7 729.7 720.0 708.8 701.1 693.2 684.4 675.6 667.8 638.4

J7169.391 J7169.391 1.50 100 16.39 16.4 16.3 16.1 15.9 15.7 15.5 15.4 15.3 15.2 15.0 14.9 14.4

J72 J72 175.20 94.2 651.90 710.2 702.1 692.1 680.9 672.9 663.9 657.9 651.9 644.9 636.9 629.9 603.8

J720.4133 J720.4133 3.11 100 28.76 28.8 28.5 28.1 27.8 27.5 27.2 27.0 26.8 26.6 26.3 26.1 25.2

J724.2288 J724.2288 13.57 100 99.49 99.5 98.2 96.7 95.0 93.8 92.4 91.5 90.6 89.5 88.3 87.2 83.1

J7244.889 J7244.889 9.84 100 28.07 28.1 27.5 26.8 26.0 25.5 25.0 24.7 24.4 24.2 23.9 23.7 22.8

J7262.571 J7262.571 1.50 100 16.61 16.6 16.4 16.2 16.0 15.9 15.7 15.6 15.6 15.5 15.3 15.2 14.6

J7283.478 J7283.478 104.98 96.3 275.00 292.5 288.8 284.2 278.9 275.0 270.3 268.0 265.5 262.3 258.6 255.3 242.2

J7291.305 J7291.305 10.73 100 111.00 111.0 110.1 109.0 107.8 106.9 105.9 105.2 104.6 103.8 103.0 102.3 99.6

J73 J73 1.89 100 16.36 16.4 16.2 16.0 15.8 15.6 15.4 15.3 15.1 15.0 14.8 14.7 14.1

J733.0008 J733.0008 2.45 100 23.48 23.5 23.3 23.0 22.7 22.4 22.2 22.0 21.8 21.6 21.4 21.2 20.4

J7386.725 J7386.725 1.00 100 2.16 2.2 2.1 2.1 2.0 2.0 2.0 1.9 1.9 1.9 1.9 1.8 1.7

J746.3262 J746.3262 1.87 100 11.04 11.0 10.9 10.8 10.6 10.5 10.3 10.2 10.1 10.0 9.9 9.8 9.4

J748.1461 J748.1461 151.43 94.8 568.60 610.6 604.2 596.1 587.2 580.7 573.5 568.6 563.8 558.1 551.6 545.8 524.3

J75 J75 17.60 100 122.60 122.6 120.9 118.7 116.4 114.7 112.9 111.7 110.5 109.1 107.5 106.2 101.3

J75.05647 J75.05647 2.10 100 19.05 19.1 18.8 18.6 18.3 18.0 17.8 17.6 17.5 17.3 17.1 16.9 16.2

J7539.157 J7539.157 36.25 99.2 266.30 269.5 266.3 262.3 257.9 254.8 251.2 248.8 246.5 243.8 240.6 237.9 227.7

J76 J76 18.66 100 129.00 129.0 127.2 125.0 122.6 120.8 118.9 117.7 116.4 115.0 113.3 111.9 106.7

J764.7366 J764.7366 2.94 100 33.09 33.1 32.8 32.3 31.9 31.6 31.2 30.9 30.7 30.4 30.1 29.8 28.7

J764.7671 J764.7671 1.85 100 7.15 7.1 7.0 6.9 6.7 6.6 6.5 6.4 6.3 6.2 6.1 6.0 5.6

J7687.206 J7687.206 208.72 93.5 684.50 763.4 754.3 742.7 729.8 720.2 709.0 701.2 693.2 684.5 675.7 667.9 638.4

J77 J77 2.11 100 22.12 22.1 21.9 21.7 21.4 21.2 20.9 20.8 20.6 20.4 20.2 20.0 19.3

J774.8608 J774.8608 1.94 100 14.93 14.9 14.8 14.6 14.3 14.2 14.0 13.9 13.7 13.6 13.4 13.3 12.8

J7799.578 J7799.578 1.44 100 15.88 15.9 15.7 15.6 15.4 15.2 15.1 15.0 14.8 14.7 14.6 14.5 14.0

J78 J78 14.06 100 93.37 93.4 92.3 90.9 89.4 88.4 87.2 86.4 85.6 84.7 83.6 82.7 79.2

J780.2282 J780.2282 0.42 100 5.47 5.5 5.4 5.4 5.3 5.3 5.2 5.2 5.2 5.1 5.1 5.0 4.9

J7808.338 J7808.338 95.18 96.3 254.70 271.1 267.5 263.1 258.2 254.7 250.5 247.8 245.4 242.4 239.0 236.1 224.2

J7875.212 J7875.212 10.32 100 107.40 107.4 106.4 105.3 104.1 103.2 102.2 101.5 100.9 100.1 99.3 98.5 95.4

J789.0124 J789.0124 112.22 96.3 284.60 302.0 298.1 293.3 288.2 284.6 280.5 277.6 274.6 271.1 267.1 263.6 250.4

J79 J79 60.52 98.2 197.00 203.4 200.6 197.0 193.2 190.5 187.4 185.3 183.3 180.9 178.1 175.8 167.3

J7915.699 J7915.699 5.89 100 15.91 15.9 15.5 15.0 14.4 14.0 13.5 13.2 13.1 13.0 12.9 12.8 12.4

J792.5045 J792.5045 5.18 100 52.91 52.9 52.4 51.8 51.1 50.6 50.0 49.7 49.3 48.8 48.3 47.9 46.3

J8 J8 2.07 100 4.19 4.2 4.1 4.0 3.9 3.8 3.7 3.7 3.6 3.5 3.4 3.4 3.1

J80 J80 9.26 100 79.27 79.3 78.5 77.5 76.3 75.4 74.4 73.7 73.1 72.3 71.4 70.6 67.6

J805.5307 J805.5307 5.41 100 21.96 22.0 21.7 21.3 20.9 20.6 20.3 20.0 19.8 19.5 19.2 19.0 17.9

J8055.472 J8055.472 6.67 100 70.01 70.0 69.4 68.5 67.6 67.0 66.2 65.7 65.3 64.7 64.0 63.5 61.4

J81 J81 15.32 100 47.09 47.1 46.4 45.5 44.5 43.8 43.0 42.5 42.0 41.4 40.7 40.1 37.8

J8129.657 J8129.657 1.50 100 15.87 15.9 15.7 15.5 15.2 15.0 14.8 14.7 14.6 14.4 14.2 14.1 13.5

J815.309 J815.309 35.32 99.2 144.10 146.1 144.1 141.7 139.0 137.1 134.9 133.5 132.1 130.5 128.6 126.9 120.6

J819.4138 J819.4138 0.80 100 2.53 2.5 2.5 2.5 2.4 2.4 2.3 2.3 2.3 2.3 2.2 2.2 2.1

J82 J82 7.78 100 69.19 69.2 68.5 67.7 66.7 65.9 65.1 64.5 63.9 63.3 62.5 61.8 59.1

J828.1942 J828.1942 18.74 100 178.30 178.3 176.6 174.6 172.3 170.7 168.8 167.6 166.4 164.9 163.2 161.6 155.7

J829.3785 J829.3785 1.32 100 11.54 11.5 11.4 11.2 11.0 10.9 10.7 10.6 10.5 10.4 10.3 10.1 9.7

J83 J83 11.13 100 37.75 37.8 37.2 36.6 35.9 35.4 34.8 34.5 34.1 33.7 33.2 32.8 31.2

J83.13744 J83.13744 1.83 100 16.15 16.2 15.9 15.6 15.4 15.2 15.0 14.9 14.8 14.7 14.5 14.3 13.8

J8328.882 J8328.882 186.70 94.2 654.80 714.7 706.5 696.2 685.0 676.8 667.6 661.4 654.8 646.7 638.7 631.6 605.3

J84 J84 5.41 100 38.21 38.2 37.7 37.0 36.3 35.8 35.2 34.8 34.4 34.0 33.5 33.0 31.4

J8436.508 J8436.508 94.40 96.3 254.50 271.0 267.4 263.0 258.1 254.5 250.3 247.6 245.1 242.1 238.7 235.8 223.9

J846.791 J846.791 13.48 100 90.31 90.3 89.2 87.9 86.4 85.4 84.2 83.5 82.7 81.8 80.8 79.8 76.5

J85 J85 8.64 100 75.06 75.1 74.3 73.3 72.3 71.4 70.5 69.9 69.2 68.5 67.6 66.9 64.0

J85.92478 J85.92478 7.61 100 28.38 28.4 28.0 27.5 26.9 26.5 26.0 25.7 25.4 25.1 24.7 24.3 23.0

J8568.065 J8568.065 20.65 100 127.20 127.2 125.5 123.4 121.1 119.5 117.6 116.4 115.2 113.8 112.2 110.7 105.3

J86 J86 4.57 100 42.69 42.7 42.2 41.7 41.1 40.6 40.1 39.8 39.4 39.0 38.6 38.2 36.7

J8615.17 J8615.17 1.50 100 16.45 16.5 16.3 16.0 15.8 15.6 15.4 15.3 15.1 15.0 14.8 14.6 14.1

J8654.107 J8654.107 5.45 100 14.48 14.5 14.2 13.9 13.5 13.2 12.9 12.7 12.4 12.1 11.7 11.4 10.1

J868.3434 J868.3434 0.85 100 11.46 11.5 11.4 11.2 11.1 11.0 10.9 10.8 10.7 10.7 10.6 10.5 10.1

J8680.076 J8680.076 6.33 100 67.20 67.2 66.6 65.8 64.9 64.3 63.6 63.1 62.6 62.1 61.5 60.9 58.9

J87 J87 94.40 96.3 254.60 271.0 267.5 263.0 258.1 254.6 250.3 247.7 245.1 242.2 238.8 235.8 223.9
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Table D1: Baseline Uncontrolled Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 
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Peak Flow
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 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J87_2 J87_2 0.67 100 8.43 8.4 8.4 8.3 8.2 8.1 8.0 7.9 7.9 7.8 7.7 7.7 7.4

J876.8579 J876.8579 3.77 100 30.46 30.5 30.0 29.5 28.8 28.4 27.9 27.5 27.2 26.8 26.4 26.1 25.1

J88 J88 3.58 100 30.52 30.5 30.2 29.8 29.4 29.0 28.7 28.4 28.2 27.9 27.6 27.4 26.3

J881.1895 J881.1895 5.35 100 41.03 41.0 40.8 40.6 40.3 40.1 39.9 39.7 39.5 39.3 39.0 38.7 37.4

J889.7352 J889.7352 2.83 100 19.04 19.0 18.8 18.5 18.2 18.0 17.7 17.5 17.4 17.2 16.9 16.7 16.0

J89 J89 91.10 96.3 251.90 268.2 264.7 260.2 255.4 251.9 248.0 245.3 242.7 239.8 236.4 233.4 221.8

J89.63474 J89.63474 1.18 100 10.52 10.5 10.5 10.4 10.3 10.2 10.1 10.0 9.9 9.8 9.7 9.7 9.3

J892.6398 J892.6398 212.65 93.5 680.30 757.6 748.4 736.8 723.8 714.2 703.2 695.8 688.5 680.3 671.5 663.8 635.0

J8934.341 J8934.341 186.70 94.2 654.70 714.7 706.4 696.3 685.0 676.8 667.7 661.4 654.7 646.7 638.7 631.6 605.2

J8940.271 J8940.271 1.42 100 15.79 15.8 15.6 15.4 15.2 15.0 14.8 14.7 14.6 14.4 14.3 14.1 13.6

J8967.635 J8967.635 5.45 100 14.58 14.6 14.3 14.0 13.6 13.3 13.0 12.7 12.5 12.2 11.8 11.4 10.2

J9 J9 3.66 100 8.30 8.3 8.2 8.0 7.8 7.6 7.5 7.4 7.3 7.2 7.0 6.9 6.5

J90 J90 22.06 100 72.19 72.2 71.1 69.7 68.2 67.1 65.9 65.1 64.3 63.4 62.3 61.3 57.8

J90.97629 J90.97629 14.11 100 101.30 101.3 100.0 98.4 96.7 95.5 94.1 93.2 92.3 91.2 89.9 88.8 84.7

J9007.337 J9007.337 34.80 99.2 261.10 264.2 261.1 257.3 253.2 250.2 246.7 244.5 242.2 239.5 236.4 233.8 223.7

J9019.379 J9019.379 94.40 96.3 254.60 271.0 267.4 263.0 258.1 254.6 250.3 247.7 245.1 242.2 238.8 235.8 223.9

J9028.664 J9028.664 20.65 100 127.40 127.4 125.7 123.6 121.3 119.6 117.7 116.5 115.3 113.9 112.3 110.9 105.4

J903.7228 J903.7228 67.30 97.1 305.10 320.3 316.1 310.9 305.1 300.9 296.1 292.9 289.8 286.2 281.9 277.8 264.1

J91 J91 55.98 98.2 176.00 181.9 179.3 176.0 172.5 170.0 167.2 165.3 163.5 161.3 158.9 156.8 149.0

J91.75469 J91.75469 4.50 100 10.32 10.3 10.2 10.0 9.8 9.6 9.5 9.4 9.3 9.1 9.0 8.9 8.4

J913.9267 J913.9267 0.52 100 4.48 4.5 4.4 4.4 4.3 4.2 4.2 4.1 4.1 4.1 4.0 4.0 3.8

J917.7521 J917.7521 0.56 100 6.76 6.8 6.7 6.6 6.5 6.5 6.4 6.4 6.3 6.3 6.2 6.2 6.0

J917.9003 J917.9003 1.00 100 5.52 5.5 5.4 5.3 5.2 5.1 5.0 4.9 4.9 4.8 4.7 4.6 4.3

J92 J92 180.99 94.2 654.40 713.2 705.1 694.9 683.7 675.6 666.5 660.4 654.4 647.3 639.2 632.1 605.9

J92.23235 J92.23235 151.80 94.8 569.80 612.0 605.6 597.5 588.5 582.0 574.7 569.8 564.9 559.1 552.6 546.8 525.3

J9205.768 J9205.768 3.32 100 7.18 7.2 7.0 6.9 6.7 6.6 6.4 6.3 6.3 6.1 6.0 5.9 5.6

J9279.514 J9279.514 1.11 100 12.73 12.7 12.6 12.4 12.3 12.1 12.0 11.9 11.8 11.7 11.5 11.4 11.0

J928.7247 J928.7247 0.97 100 2.15 2.1 2.1 2.0 2.0 1.9 1.9 1.8 1.8 1.8 1.7 1.7 1.6

J93 J93 3.49 100 15.49 15.5 15.3 15.0 14.7 14.5 14.2 14.1 13.9 13.7 13.5 13.3 12.6

J9377.197 J9377.197 94.03 96.3 254.30 270.8 267.2 262.7 257.9 254.3 250.1 247.4 244.9 241.9 238.5 235.6 223.7

J94 J94 16.40 100 163.20 163.2 161.7 159.9 157.8 156.4 154.8 153.7 152.7 151.4 149.9 148.6 143.7

J95 J95 5.41 100 22.38 22.4 22.1 21.7 21.3 21.0 20.6 20.4 20.2 19.9 19.6 19.3 18.3

J952.491 J952.491 1.30 100 12.94 12.9 12.8 12.6 12.4 12.3 12.1 12.0 11.9 11.8 11.6 11.5 11.1

J96 J96 93.65 96.3 254.20 270.6 267.0 262.6 257.7 254.2 250.0 247.2 244.7 241.8 238.4 235.4 223.6

J965.0159 J965.0159 1.03 100 10.83 10.8 10.7 10.6 10.4 10.3 10.2 10.1 10.0 9.9 9.8 9.7 9.3

J965.6652 J965.6652 1.11 100 3.19 3.2 3.1 3.1 3.0 3.0 2.9 2.9 2.9 2.9 2.8 2.8 2.7

J97 J97 1.68 100 14.92 14.9 14.8 14.5 14.3 14.1 13.9 13.8 13.7 13.5 13.3 13.2 12.6

J97.22127 J97.22127 0.80 100 10.02 10.0 9.9 9.8 9.7 9.6 9.5 9.4 9.4 9.3 9.2 9.1 8.8

J9763.591 J9763.591 3.03 100 6.63 6.6 6.5 6.4 6.2 6.1 6.0 5.9 5.9 5.8 5.7 5.6 5.3

J9779.207 J9779.207 34.48 99.2 259.70 262.8 259.7 255.9 251.8 248.8 245.3 243.1 240.8 238.1 235.0 232.3 222.4

J98 J98 3.71 100 23.58 23.6 23.2 22.7 22.2 21.9 21.5 21.2 20.9 20.6 20.3 20.0 18.8

J9828.419 J9828.419 93.65 96.3 254.10 270.5 267.0 262.5 257.7 254.1 249.9 247.2 244.7 241.7 238.3 235.4 223.6

J9893.073 J9893.073 20.65 100 127.50 127.5 125.8 123.7 121.4 119.8 117.9 116.7 115.5 114.1 112.5 111.0 105.5

J99 J99 56.80 98.2 179.60 185.5 182.8 179.6 176.0 173.5 170.6 168.7 166.8 164.6 162.1 159.9 152.0

J99.79633 J99.79633 0.55 100 6.36 6.4 6.3 6.2 6.2 6.1 6.0 6.0 5.9 5.9 5.8 5.8 5.6

J9920.304 J9920.304 33.94 99.2 257.30 260.4 257.3 253.6 249.5 246.5 243.1 240.8 238.5 235.9 232.9 230.2 220.3

J993.3965 J993.3965 1.77 100 15.69 15.7 15.5 15.3 15.1 14.9 14.7 14.6 14.5 14.3 14.2 14.1 13.5

J998.1404 J998.1404 166.04 94.2 623.50 677.1 669.8 660.6 650.4 642.9 634.7 629.1 623.5 616.9 609.5 602.9 578.4

JBE1005 JBE1005 6.73 100 62.09 62.1 61.4 60.6 59.7 59.0 58.2 57.7 57.2 56.6 55.8 55.2 53.0

JBE1010 JBE1010 7.80 100 70.66 70.7 69.9 68.9 67.7 66.9 66.0 65.4 64.8 64.1 63.3 62.7 60.4

JBE1012 JBE1012 3.58 100 30.25 30.3 29.9 29.5 29.1 28.8 28.4 28.1 27.9 27.6 27.3 27.1 26.0

JBE1020 JBE1020 4.19 100 34.59 34.6 34.2 33.8 33.2 32.9 32.4 32.1 31.9 31.5 31.2 30.9 29.7

JBE1025 JBE1025 11.99 100 102.90 102.9 101.7 100.3 98.7 97.6 96.3 95.4 94.5 93.5 92.5 91.5 88.0

JBE1222 JBE1222 21.99 100 129.40 129.4 127.9 126.0 124.1 122.8 121.3 120.3 119.2 118.0 116.6 115.3 110.4

JBE1223 JBE1223 21.99 100 129.40 129.4 127.9 126.0 124.0 122.7 121.3 120.3 119.2 118.0 116.6 115.2 110.3

JBE1224 JBE1224 21.99 100 129.40 129.4 127.9 126.0 124.0 122.7 121.3 120.3 119.2 117.9 116.5 115.2 110.3

JBE1225 JBE1225 21.99 100 129.40 129.4 127.8 125.9 124.0 122.8 121.3 120.3 119.2 117.9 116.5 115.1 110.3

JBE1230 JBE1230 21.99 100 129.30 129.3 127.8 125.9 124.0 122.7 121.3 120.2 119.2 117.9 116.5 115.2 110.2

JBE3015 JBE3015 1.81 100 16.32 16.3 16.2 16.0 15.7 15.6 15.4 15.3 15.2 15.0 14.9 14.7 14.2

JBR1005 JBR1005 20.65 100 127.40 127.4 125.7 123.6 121.3 119.6 117.8 116.6 115.4 114.0 112.4 110.9 105.4

JBR1016 JBR1016 21.12 100 127.50 127.5 125.8 123.6 121.3 119.7 117.8 116.6 115.4 114.0 112.3 110.8 105.4

JBR1162 JBR1162 28.41 99.2 142.10 144.1 142.1 139.8 137.2 135.3 133.2 131.8 130.4 128.8 127.0 125.3 119.1

JBR1164 JBR1164 28.41 99.2 142.10 144.1 142.1 139.8 137.2 135.3 133.2 131.8 130.4 128.8 126.9 125.3 119.1

JBR1180 JBR1180 28.62 99.2 142.30 144.2 142.3 139.9 137.2 135.4 133.3 131.9 130.5 128.9 127.0 125.4 119.2

JBR1182 JBR1182 28.62 99.2 142.20 144.2 142.2 139.8 137.3 135.4 133.3 131.9 130.5 128.9 127.0 125.4 119.2

JBR1184 JBR1184 28.62 99.2 142.20 144.2 142.2 139.9 137.2 135.4 133.2 131.9 130.5 128.9 127.0 125.3 119.2

JBR1190 JBR1190 28.77 99.2 142.20 144.2 142.2 139.9 137.2 135.3 133.3 131.9 130.5 128.9 127.0 125.3 119.2

JBR1191 JBR1191 28.77 99.2 142.20 144.2 142.2 139.8 137.2 135.3 133.3 131.9 130.5 128.8 127.0 125.3 119.2
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Table D1: Baseline Uncontrolled Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

JBR1195 JBR1195 32.10 99.2 144.20 146.2 144.2 141.8 139.1 137.1 135.0 133.6 132.2 130.5 128.6 127.0 120.7

JBR1200 JBR1200 32.75 99.2 144.30 146.3 144.3 141.9 139.2 137.3 135.1 133.7 132.3 130.7 128.8 127.1 120.8

JBR3172 JBR3172 2.92 100 39.00 39.0 38.7 38.2 37.8 37.4 37.1 36.8 36.5 36.3 35.9 35.6 34.5

JBR3174 JBR3174 3.33 100 42.94 42.9 42.6 42.1 41.6 41.2 40.8 40.5 40.2 39.9 39.5 39.2 37.9

JR1072 JR1072 2.93 100 27.84 27.8 27.6 27.2 26.9 26.6 26.3 26.1 25.9 25.7 25.4 25.2 24.3

JR1074 JR1074 2.93 100 27.81 27.8 27.5 27.2 26.8 26.6 26.3 26.1 25.9 25.6 25.4 25.2 24.3

JRO1003 JRO1003 0.72 100 6.13 6.1 6.1 6.0 5.9 5.8 5.8 5.7 5.7 5.6 5.5 5.5 5.3

JRO1004 JRO1004 0.58 100 5.97 6.0 5.9 5.8 5.7 5.7 5.6 5.6 5.5 5.5 5.4 5.3 5.1

JRO1005 JRO1005 0.72 100 6.13 6.1 6.1 6.0 5.9 5.8 5.8 5.7 5.7 5.6 5.5 5.5 5.3

JRO1007 JRO1007 0.58 100 5.96 6.0 5.9 5.8 5.7 5.7 5.6 5.5 5.5 5.4 5.4 5.3 5.1

JRO1008 JRO1008 0.72 100 6.06 6.1 6.0 5.9 5.8 5.8 5.7 5.6 5.6 5.5 5.5 5.4 5.2

JRO1009 JRO1009 0.95 100 9.42 9.4 9.3 9.2 9.1 9.0 8.9 8.8 8.7 8.6 8.5 8.5 8.2

JRO1010 JRO1010 1.73 100 15.82 15.8 15.7 15.5 15.2 15.1 14.9 14.8 14.7 14.5 14.4 14.2 13.7

JRO1040 JRO1040 1.84 100 16.88 16.9 16.7 16.5 16.3 16.1 15.9 15.8 15.6 15.5 15.3 15.2 14.6

JRO1050 JRO1050 1.92 100 17.65 17.7 17.5 17.3 17.0 16.8 16.6 16.5 16.4 16.2 16.0 15.9 15.3

JRO1052 JRO1052 1.92 100 17.61 17.6 17.4 17.2 16.9 16.8 16.6 16.4 16.3 16.1 16.0 15.8 15.2

JRO1054 JRO1054 1.92 100 17.61 17.6 17.4 17.2 16.9 16.8 16.6 16.4 16.3 16.1 16.0 15.8 15.2

JRO1056 JRO1056 2.12 100 19.65 19.7 19.4 19.2 18.9 18.7 18.5 18.3 18.2 18.0 17.8 17.7 17.0

JRO1060 JRO1060 3.16 100 30.07 30.1 29.8 29.4 29.0 28.7 28.4 28.2 28.0 27.8 27.5 27.2 26.3

JRO1070 JRO1070 2.93 100 27.86 27.9 27.6 27.2 26.9 26.6 26.3 26.1 25.9 25.7 25.4 25.2 24.3

JRO1090 JRO1090 3.24 100 30.82 30.8 30.5 30.2 29.8 29.5 29.1 28.9 28.7 28.5 28.2 27.9 27.0

JRO1092 JRO1092 3.43 100 32.70 32.7 32.4 32.0 31.6 31.3 30.9 30.7 30.5 30.2 29.9 29.6 28.6

JRO1095 JRO1095 3.43 100 32.53 32.5 32.2 31.8 31.4 31.1 30.8 30.6 30.3 30.0 29.7 29.5 28.5

JRO1098 JRO1098 3.43 100 32.27 32.3 32.0 31.6 31.1 30.8 30.5 30.2 30.0 29.7 29.4 29.2 28.1

JRO1110 JRO1110 4.47 100 41.54 41.5 41.1 40.6 40.1 39.7 39.2 38.9 38.6 38.2 37.8 37.5 36.2

JRO1120 JRO1120 4.47 100 41.52 41.5 41.1 40.6 40.1 39.7 39.2 38.9 38.6 38.3 37.8 37.5 36.2

JRO1130 JRO1130 4.56 100 42.16 42.2 41.8 41.2 40.7 40.3 39.8 39.5 39.2 38.8 38.4 38.1 36.7

JRO1162 JRO1162 6.24 100 56.88 56.9 56.3 55.6 54.8 54.2 53.5 53.1 52.7 52.1 51.5 51.0 49.1

JRO1190 JRO1190 6.70 100 60.92 60.9 60.3 59.5 58.7 58.0 57.3 56.8 56.3 55.8 55.1 54.6 52.5

JRO3010 JRO3010 0.20 100 2.34 2.3 2.3 2.3 2.3 2.2 2.2 2.2 2.2 2.2 2.1 2.1 2.0

JRO3020 JRO3020 0.51 100 5.90 5.9 5.8 5.8 5.7 5.6 5.6 5.5 5.5 5.4 5.4 5.3 5.1

JRO3025 JRO3025 0.74 100 7.92 7.9 7.8 7.7 7.6 7.6 7.5 7.4 7.4 7.3 7.2 7.2 6.9

MC_1 MC_1 60.11 98.2 317.60 325.6 322.0 317.6 312.7 309.1 305.0 302.7 300.4 297.6 294.5 291.8 282.4

MC_191 MC_191 16.40 100 134.60 134.6 133.5 131.9 130.0 129.3 128.5 127.9 126.4 125.7 124.3 123.1 120.1

MC_2016J101 MC_2016J101 0.00 100 5.87 5.9 5.8 5.8 5.7 5.6 5.6 5.5 5.5 5.4 5.4 5.3 5.2

MC_2016J102 MC_2016J102 0.00 100 17.20 17.2 17.2 17.1 17.0 16.8 16.7 16.6 16.4 16.3 16.2 16.0 15.5

MC_2016J103 MC_2016J103 65.28 98.2 309.80 316.3 313.4 309.8 305.8 302.8 299.5 297.5 295.4 293.0 290.3 288.0 279.4

MC_2016J104 MC_2016J104 61.46 98.2 316.10 323.9 320.5 316.1 311.4 308.0 304.1 301.8 299.6 296.9 293.9 291.3 282.0

MC_2016J105 MC_2016J105 0.00 100 33.86 33.9 33.6 33.2 32.8 32.5 32.2 32.0 31.7 31.5 31.2 30.9 30.0

MC_2016J107 MC_2016J107 59.75 98.2 317.80 325.8 322.3 317.8 312.9 309.3 305.2 302.8 300.5 297.8 294.6 291.8 282.5

MC_206 MC_206 66.76 97.1 305.50 315.9 313.1 309.5 305.5 302.5 299.3 297.2 295.2 292.9 290.2 288.0 279.4

MC_210 MC_210 61.46 98.2 316.90 324.8 321.4 316.9 312.1 308.6 304.6 302.3 300.0 297.4 294.3 291.6 282.3

MC_211 MC_211 64.44 98.2 315.80 323.1 320.0 315.8 311.3 308.0 304.3 302.1 299.9 297.3 294.4 292.0 282.9

MC_213 MC_213 59.16 98.2 318.10 326.1 322.5 318.1 313.2 309.5 305.4 303.0 300.7 298.0 294.8 292.0 282.6

MC_CJ6316.11 MC_CJ6316.11 67.01 97.1 305.30 315.7 312.9 309.3 305.3 302.4 299.2 297.2 295.2 292.9 290.2 288.0 279.4

MC_CJ6319.02 MC_CJ6319.02 65.35 98.2 309.50 316.0 313.1 309.5 305.5 302.5 299.3 297.3 295.2 292.9 290.2 287.9 279.3

MC_CJ6319.09 MC_CJ6319.09 65.12 98.2 310.00 316.5 313.6 310.0 305.9 302.9 299.6 297.6 295.5 293.1 290.4 288.1 279.5

MC_CJ6319.105 MC_CJ6319.105 65.12 98.2 310.00 316.6 313.7 310.0 306.0 303.0 299.7 297.6 295.6 293.2 290.5 288.2 279.5

MC_CJ6320.092 MC_CJ6320.092 59.75 98.2 317.70 325.7 322.2 317.7 312.8 309.2 305.1 302.8 300.4 297.7 294.6 291.8 282.4

MC_CJ6320.159 MC_CJ6320.159 42.61 99.2 270.30 273.2 270.3 266.6 262.6 259.6 256.2 254.1 252.0 249.5 246.7 244.2 235.4

MC_CJ6340.10 MC_CJ6340.10 42.14 99.2 283.10 286.5 283.1 278.8 274.0 270.6 266.7 264.1 261.5 258.5 255.1 252.0 240.9

MC_CJ6340.16 MC_CJ6340.16 42.14 99.2 283.60 287.0 283.6 279.3 274.5 271.0 267.0 264.3 261.8 258.8 255.3 252.2 241.1

MC_J10049.08 MC_J10049.08 61.46 98.2 316.60 324.5 321.1 316.6 311.9 308.3 304.4 302.2 299.9 297.2 294.2 291.5 282.2

MC_J102 MC_J102 42.61 99.2 275.80 278.9 275.8 271.9 267.7 264.5 261.2 258.8 256.5 253.8 250.8 248.1 237.8

MC_J10245.6 MC_J10245.6 60.48 98.2 317.20 325.2 321.7 317.2 312.4 308.8 304.8 302.4 300.1 297.5 294.4 291.6 282.2

MC_J10517.17 MC_J10517.17 60.48 98.2 317.40 325.4 321.9 317.4 312.6 309.0 304.9 302.6 300.3 297.6 294.5 291.7 282.3

MC_J11026.54 MC_J11026.54 59.75 98.2 318.10 326.1 322.6 318.1 313.2 309.6 305.4 303.0 300.7 298.0 294.8 292.0 282.6

MC_J1111.388 MC_J1111.388 0.00 100 22.05 22.1 21.9 21.6 21.4 21.2 21.0 20.8 20.7 20.5 20.3 20.2 19.6

MC_J11444.06 MC_J11444.06 59.38 98.2 318.10 326.1 322.6 318.1 313.2 309.6 305.4 303.0 300.7 298.0 294.8 292.0 282.6

MC_J11644.25 MC_J11644.25 16.45 100 126.10 126.1 125.4 124.5 123.1 121.7 120.4 119.9 119.6 119.0 118.4 117.8 115.3

MC_J12080.01 MC_J12080.01 16.45 100 131.40 131.4 130.3 128.9 127.5 126.2 125.5 125.0 123.8 123.1 122.0 120.9 118.1

MC_J121 MC_J121 42.14 99.2 284.10 287.6 284.1 279.7 274.9 271.4 267.4 264.7 262.1 259.0 255.5 252.4 241.3

MC_J12295.92 MC_J12295.92 12.46 100 108.30 108.3 107.4 106.4 105.2 104.4 103.4 103.1 102.8 102.2 101.6 101.2 99.3

MC_J1796.99 MC_J1796.99 42.27 99.2 281.80 285.2 281.8 277.6 273.1 269.8 266.0 263.4 260.9 257.9 254.5 251.5 240.6

MC_J188.8922 MC_J188.8922 1.32 100 16.45 16.5 16.4 16.4 16.3 16.2 16.0 15.9 15.8 15.7 15.6 15.4 15.2

MC_J19 MC_J19 0.00 100 4.87 4.9 4.8 4.8 4.7 4.7 4.6 4.6 4.6 4.5 4.5 4.4 4.3

MC_J232.0159 MC_J232.0159 0.00 100 35.87 35.9 35.5 35.1 34.7 34.4 34.0 33.7 33.5 33.2 32.8 32.5 31.5

MC_J32.23925 MC_J32.23925 42.71 99.2 270.30 273.2 270.3 266.7 262.6 259.6 256.2 254.2 252.1 249.6 246.7 244.3 235.5
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Table D1: Baseline Uncontrolled Model - Regional Storm Peak Flow

Flow Node Model Node
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Drainage Area 
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Reduction 
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Peak Flow
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 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

MC_J45.61463 MC_J45.61463 2.74 100 36.02 36.0 35.7 35.3 34.8 34.5 34.1 33.9 33.6 33.3 33.0 32.7 31.6

MC_J490.1504 MC_J490.1504 0.00 100 15.11 15.1 14.9 14.8 14.6 14.5 14.3 14.2 14.1 14.0 13.9 13.7 13.3

MC_J6185.092 MC_J6185.092 67.01 97.1 305.30 315.7 312.9 309.3 305.3 302.4 299.2 297.2 295.2 292.9 290.2 288.0 279.4

MC_J68 MC_J68 12.35 100 111.70 111.7 110.8 109.6 108.5 107.7 107.0 106.4 105.9 105.2 104.6 104.0 101.5

MC_J712.3849 MC_J712.3849 42.61 99.2 270.50 273.5 270.5 266.8 262.8 259.8 256.6 254.6 252.5 249.9 247.0 244.7 235.4

MC_J7181.735 MC_J7181.735 65.35 98.2 309.50 315.9 313.1 309.5 305.5 302.5 299.3 297.2 295.2 292.8 290.1 287.9 279.2

MC_J72.11543 MC_J72.11543 3.93 100 34.48 34.5 34.1 33.3 32.3 32.1 31.7 31.6 31.4 31.2 30.9 30.7 30.0

MC_J7867.152 MC_J7867.152 65.12 98.2 311.90 318.6 315.6 311.9 307.6 304.5 301.0 298.9 296.8 294.4 291.6 289.3 280.4

MC_J8763.53 MC_J8763.53 64.89 98.2 315.30 322.4 319.4 315.3 310.7 307.4 303.7 301.5 299.3 296.7 293.8 291.2 282.1

MC_J9343.321 MC_J9343.321 64.44 98.2 315.60 322.7 319.7 315.6 311.0 307.7 304.1 301.9 299.7 297.1 294.2 291.9 282.8

MC_J9470.639 MC_J9470.639 61.70 98.2 315.20 323.1 319.4 315.2 310.5 307.2 303.4 301.2 299.0 296.4 293.4 290.9 281.7

MC_T5-1 MC_T5-1 0.00 100 1.99 2.0 2.0 1.9 1.9 1.9 1.9 1.9 1.9 1.8 1.8 1.8 1.8

MC_T5-2 MC_T5-2 0.00 100 3.33 3.3 3.3 3.3 3.2 3.2 3.1 3.1 3.1 3.1 3.0 3.0 2.9

MC_T5-3 MC_T5-3 0.00 100 3.59 3.6 3.6 3.5 3.5 3.4 3.4 3.4 3.4 3.3 3.3 3.3 3.2

MC_T5-4 MC_T5-4 0.00 100 15.43 15.4 15.2 15.0 14.8 14.7 14.5 14.4 14.3 14.2 14.0 13.9 13.5

MC_t5split MC_t5split 0.00 100 2.61 2.6 2.6 2.6 2.5 2.5 2.5 2.5 2.4 2.4 2.4 2.4 2.3

MFUA_BE1 MFUA_BE1 21.99 100 129.60 129.6 128.0 126.2 124.2 122.9 121.5 120.5 119.4 118.2 116.7 115.4 110.5

MFUA_BE2 MFUA_BE2 12.10 100 103.30 103.3 102.1 100.7 99.1 97.9 96.6 95.8 94.9 93.9 92.8 91.8 88.3

MFUA_BR4 MFUA_BR4 0.96 100 13.66 13.7 13.6 13.4 13.3 13.1 13.0 12.9 12.8 12.7 12.6 12.5 12.2

MFUA_CJ8212.42 MFUA_CJ8212.42 27.25 99.2 142.80 144.7 142.8 140.4 137.8 135.9 133.7 132.4 131.0 129.4 127.6 125.9 119.7

MFUA_J11760.15 MFUA_J11760.15 12.29 100 103.50 103.5 102.2 100.4 98.3 97.8 97.4 97.1 96.9 96.5 95.7 94.8 91.7

MFUA_J2 MFUA_J2 13.82 100 105.70 105.7 104.4 103.0 101.8 101.1 100.2 99.7 99.3 98.6 97.6 96.6 93.0

MFUA_J4 MFUA_J4 27.92 99.2 142.30 144.2 142.3 139.9 137.3 135.4 133.3 131.9 130.5 128.9 127.1 125.4 119.2

MFUA_J6167.4 MFUA_J6167.4 26.85 99.2 142.80 144.7 142.8 140.4 137.8 135.9 133.8 132.4 131.1 129.5 127.6 125.9 119.8

MFUA_J6404. MFUA_J6404. 1.27 100 15.72 15.7 15.6 15.4 15.2 15.1 14.9 14.8 14.7 14.6 14.5 14.4 13.9

MFUA_JBE1030 MFUA_JBE1030 12.10 100 103.40 103.4 102.2 100.8 99.2 98.1 96.8 95.9 95.0 94.0 93.0 92.0 88.5

MFUA_JBE1040 MFUA_JBE1040 12.10 100 103.50 103.5 102.3 100.9 99.3 98.1 96.8 96.0 95.1 94.1 93.0 92.1 88.5

MFUA_JBE1051 MFUA_JBE1051 12.18 100 103.40 103.4 102.3 100.9 99.3 98.1 96.8 96.0 95.1 94.1 93.0 92.0 88.5

MFUA_JBE1055 MFUA_JBE1055 12.18 100 105.80 105.8 104.9 103.8 102.6 101.8 100.8 100.1 99.4 98.6 97.7 97.0 94.1

MFUA_JBE1060 MFUA_JBE1060 13.09 100 105.50 105.5 104.2 102.4 100.6 100.1 99.5 99.1 98.6 98.1 97.3 96.3 92.8

MFUA_JBE1090 MFUA_JBE1090 0.57 100 7.61 7.6 7.5 7.5 7.4 7.3 7.2 7.2 7.1 7.1 7.0 6.9 6.7

MFUA_JBE1105 MFUA_JBE1105 13.09 100 105.30 105.3 103.9 102.3 100.6 100.0 99.4 99.0 98.5 98.0 97.1 96.1 92.6

MFUA_JBE1110 MFUA_JBE1110 13.09 100 105.20 105.2 103.8 102.2 100.6 100.1 99.5 99.1 98.6 98.1 97.2 96.2 92.7

MFUA_JBE1120 MFUA_JBE1120 13.09 100 104.90 104.9 103.6 102.0 100.4 99.9 99.2 98.8 98.3 97.7 96.7 95.8 92.3

MFUA_JBE1125 MFUA_JBE1125 13.82 100 105.20 105.2 103.9 102.3 100.9 100.3 99.5 99.0 98.4 97.6 96.6 95.7 92.0

MFUA_JBE1130 MFUA_JBE1130 13.82 100 104.40 104.4 103.2 101.7 100.2 99.6 98.8 98.2 97.5 96.6 95.6 94.6 90.9

MFUA_JBE1140 MFUA_JBE1140 14.01 100 104.70 104.7 103.4 101.9 100.4 99.8 98.9 98.3 97.6 96.8 95.7 94.7 91.0

MFUA_JBE1150 MFUA_JBE1150 14.01 100 104.60 104.6 103.4 101.8 100.4 99.7 98.9 98.3 97.6 96.8 95.7 94.7 90.9

MFUA_JBE1151 MFUA_JBE1151 18.93 100 130.20 130.2 128.7 126.8 124.9 123.9 122.6 121.8 120.9 119.8 118.4 117.1 112.4

MFUA_JBE1152 MFUA_JBE1152 18.93 100 130.00 130.0 128.4 126.6 124.7 123.7 122.5 121.6 120.7 119.5 118.1 116.8 112.1

MFUA_JBE1154 MFUA_JBE1154 19.95 100 131.50 131.5 130.0 128.1 126.2 125.1 123.8 122.9 121.9 120.8 119.3 118.0 113.2

MFUA_JBE1156 MFUA_JBE1156 19.95 100 131.30 131.3 129.7 127.8 125.9 124.8 123.5 122.6 121.6 120.4 119.1 117.7 112.9

MFUA_JBE1162 MFUA_JBE1162 20.19 100 131.30 131.3 129.7 127.8 125.9 124.8 123.4 122.5 121.5 120.3 118.9 117.6 112.7

MFUA_JBE1165 MFUA_JBE1165 20.33 100 130.80 130.8 129.2 127.4 125.5 124.3 123.0 122.0 121.0 119.8 118.4 117.1 112.3

MFUA_JBE1170 MFUA_JBE1170 20.47 100 130.80 130.8 129.2 127.3 125.4 124.2 122.9 122.0 121.0 119.8 118.4 117.0 112.2

MFUA_JBE1190 MFUA_JBE1190 20.71 100 131.10 131.1 129.6 127.7 125.8 124.6 123.3 122.3 121.3 120.1 118.7 117.4 112.5

MFUA_JBE1200 MFUA_JBE1200 20.98 100 130.80 130.8 129.2 127.3 125.4 124.2 122.9 121.9 120.9 119.6 118.2 116.9 111.9

MFUA_JBE1210 MFUA_JBE1210 21.32 100 130.20 130.2 128.7 126.8 124.8 123.6 122.2 121.2 120.2 119.0 117.6 116.2 111.3

MFUA_JBE1215 MFUA_JBE1215 21.53 100 129.60 129.6 128.1 126.2 124.2 123.0 121.6 120.6 119.5 118.2 116.8 115.5 110.6

MFUA_JBE1217 MFUA_JBE1217 21.53 100 129.70 129.7 128.1 126.2 124.3 123.0 121.6 120.6 119.6 118.3 116.9 115.5 110.7

MFUA_JBE3020 MFUA_JBE3020 2.37 100 21.72 21.7 21.5 21.3 21.0 20.8 20.5 20.4 20.2 20.0 19.8 19.6 19.0

MFUA_JBE3050 MFUA_JBE3050 2.37 100 21.38 21.4 21.2 20.9 20.6 20.4 20.2 20.0 19.9 19.7 19.5 19.3 18.6

MFUA_JBE3055 MFUA_JBE3055 2.63 100 23.47 23.5 23.2 23.0 22.7 22.4 22.2 22.0 21.8 21.6 21.4 21.2 20.5

MFUA_JBE3060 MFUA_JBE3060 3.53 100 31.62 31.6 31.3 31.0 30.5 30.2 29.9 29.7 29.5 29.2 28.9 28.6 27.6

MFUA_JBE3090 MFUA_JBE3090 3.76 100 32.57 32.6 32.3 31.9 31.4 31.1 30.7 30.5 30.2 29.9 29.6 29.3 28.1

MFUA_JBE3140 MFUA_JBE3140 4.45 100 33.35 33.4 33.0 32.5 32.0 31.6 31.2 30.9 30.6 30.2 29.8 29.5 28.3

MFUA_JBE3150 MFUA_JBE3150 4.92 100 36.87 36.9 36.5 35.9 35.4 34.9 34.5 34.2 33.8 33.5 33.1 32.7 31.4

MFUA_JBE4015 MFUA_JBE4015 0.09 100 1.08 1.1 1.1 1.1 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.9

MFUA_JBE4020 MFUA_JBE4020 0.09 100 0.98 1.0 1.0 1.0 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9

MFUA_JBE4030 MFUA_JBE4030 0.09 100 0.88 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

MFUA_JBE4035 MFUA_JBE4035 0.09 100 0.85 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7

MFUA_JBE4040 MFUA_JBE4040 0.09 100 0.84 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7

MFUA_JBE4050 MFUA_JBE4050 0.71 100 9.39 9.4 9.3 9.2 9.1 9.0 9.0 8.9 8.8 8.8 8.7 8.6 8.4

MFUA_JBE4060 MFUA_JBE4060 1.02 100 13.76 13.8 13.7 13.5 13.4 13.2 13.1 13.0 13.0 12.9 12.7 12.6 12.3

MFUA_JBR1007 MFUA_JBR1007 4.80 100 40.78 40.8 40.3 39.7 39.1 38.6 38.1 37.7 37.4 37.0 36.5 36.1 34.5

MFUA_JBR1010 MFUA_JBR1010 4.80 100 40.77 40.8 40.3 39.7 39.1 38.6 38.1 37.7 37.4 37.0 36.5 36.1 34.5

MFUA_JBR1018 MFUA_JBR1018 21.12 100 127.40 127.4 125.7 123.6 121.3 119.6 117.8 116.5 115.3 113.9 112.3 110.8 105.3

MFUA_JBR1020 MFUA_JBR1020 21.12 100 127.40 127.4 125.7 123.6 121.3 119.6 117.8 116.6 115.3 113.9 112.3 110.8 105.3
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Table D1: Baseline Uncontrolled Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

MFUA_JBR1022 MFUA_JBR1022 25.92 100 145.40 145.4 143.4 141.1 138.5 136.6 134.5 133.1 131.8 130.2 128.4 126.7 120.6

MFUA_JBR1030 MFUA_JBR1030 25.92 100 145.40 145.4 143.5 141.1 138.5 136.6 134.5 133.2 131.8 130.2 128.4 126.7 120.6

MFUA_JBR1040 MFUA_JBR1040 26.39 99.2 143.70 145.7 143.7 141.3 138.7 136.8 134.7 133.3 132.0 130.4 128.5 126.9 120.7

MFUA_JBR1050 MFUA_JBR1050 26.39 99.2 143.50 145.4 143.5 141.1 138.5 136.6 134.5 133.1 131.7 130.1 128.3 126.7 120.5

MFUA_JBR1070 MFUA_JBR1070 26.85 99.2 142.80 144.8 142.8 140.4 137.8 135.9 133.8 132.4 131.0 129.4 127.6 125.9 119.7

MFUA_JBR1080 MFUA_JBR1080 26.85 99.2 143.00 145.0 143.0 140.7 138.0 136.1 134.0 132.7 131.3 129.7 127.8 126.2 120.0

MFUA_JBR1090 MFUA_JBR1090 27.25 99.2 142.80 144.7 142.8 140.4 137.8 135.9 133.8 132.4 131.0 129.4 127.6 125.9 119.7

MFUA_JBR1110 MFUA_JBR1110 27.79 99.2 142.70 144.6 142.7 140.3 137.7 135.8 133.7 132.3 130.9 129.3 127.5 125.8 119.6

MFUA_JBR1116 MFUA_JBR1116 27.79 99.2 142.40 144.3 142.4 140.0 137.4 135.5 133.4 132.0 130.6 129.0 127.2 125.5 119.3

MFUA_JBR3025 MFUA_JBR3025 0.96 100 13.66 13.7 13.6 13.4 13.3 13.1 13.0 12.9 12.8 12.7 12.6 12.5 12.2

MFUA_JBR3070 MFUA_JBR3070 1.23 100 17.60 17.6 17.5 17.3 17.1 16.9 16.8 16.7 16.6 16.4 16.3 16.2 15.7

MFUA_JBR3075 MFUA_JBR3075 1.08 100 15.40 15.4 15.3 15.1 14.9 14.8 14.6 14.5 14.4 14.3 14.2 14.1 13.7

MFUA_JBR3100 MFUA_JBR3100 0.16 100 2.27 2.3 2.2 2.2 2.2 2.2 2.2 2.1 2.1 2.1 2.1 2.1 2.0

MFUA_JBR3115 MFUA_JBR3115 2.05 100 29.18 29.2 28.9 28.6 28.3 28.1 27.8 27.6 27.4 27.2 27.0 26.8 26.0

MFUA_JBR3120 MFUA_JBR3120 2.05 100 29.23 29.2 29.0 28.7 28.4 28.1 27.8 27.7 27.5 27.3 27.0 26.8 26.0

MFUA_JBR3135 MFUA_JBR3135 2.50 100 34.32 34.3 34.0 33.7 33.3 33.0 32.7 32.4 32.2 32.0 31.7 31.4 30.5

MFUA_JBR3150 MFUA_JBR3150 2.50 100 34.02 34.0 33.7 33.4 33.0 32.7 32.4 32.1 31.9 31.7 31.4 31.1 30.2

MFUA_JRO1030 MFUA_JRO1030 2.93 100 27.90 27.9 27.6 27.3 26.9 26.6 26.3 26.2 26.0 25.7 25.5 25.2 24.4

MFUA_JRO1160 MFUA_JRO1160 6.19 100 56.59 56.6 56.0 55.3 54.5 54.0 53.3 52.9 52.4 51.9 51.3 50.8 48.9

R1 R1 4.64 100 42.68 42.7 42.3 41.8 41.2 40.8 40.3 40.0 39.7 39.3 38.9 38.5 37.1

RH_Rouge404-G RH_Rouge404-G 35.62 99.2 263.90 267.0 263.9 260.0 255.6 252.5 249.0 246.6 244.3 241.5 238.4 235.7 225.6

RH_RougeEast-F RH_RougeEast-F 13.58 100 99.53 99.5 98.3 96.7 95.0 93.8 92.4 91.5 90.6 89.5 88.2 87.1 83.1

RH_RougeWest-E RH_RougeWest-E 2.28 100 24.28 24.3 24.0 23.7 23.4 23.2 22.9 22.7 22.5 22.3 22.1 21.8 21.0

TRCA_MorningsideFinch-HY048 TRCA_MorningsideFinch-HY048 15.70 100 157.40 157.4 156.1 154.3 152.4 151.0 149.5 148.4 147.4 146.2 144.7 143.5 138.7

TRCA_MorningsideSeasons-HY049 TRCA_MorningsideSeasons-HY049 11.03 100 112.70 112.7 111.7 110.5 109.2 108.3 107.2 106.5 105.9 105.0 104.1 103.3 100.1

WSC_02HC022 WSC_02HC022 178.08 94.2 653.60 712.3 704.2 694.0 682.9 674.8 665.7 659.6 653.6 646.5 638.5 631.5 605.3

WSC_02HC028 WSC_02HC028 82.56 97.1 244.30 256.5 253.1 248.9 244.3 240.9 237.2 234.7 232.2 229.3 226.1 223.3 212.8

WSC_02HC053 WSC_02HC053 57.19 98.2 180.80 186.7 184.1 180.8 177.2 174.6 171.7 169.8 167.9 165.7 163.1 161.0 153.0
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71 71 2.59 100 22.15 22.2 21.9 21.6 21.2 21.0 20.7 20.5 20.3 20.1 19.8 19.6 18.7

84 84 6.61 100 61.03 61.0 60.4 59.7 58.8 58.1 57.4 56.9 56.4 55.8 55.1 54.4 52.1

167 167 29.41 99.2 155.50 157.4 155.5 153.2 150.7 149.2 147.4 146.1 144.8 143.3 141.6 140.1 134.4

BE4 BE4 1.81 100 16.81 16.8 16.7 16.4 16.2 16.1 15.9 15.7 15.6 15.5 15.3 15.2 14.6

BR1 BR1 2.92 100 38.38 38.4 38.0 37.6 37.1 36.8 36.4 36.1 35.9 35.6 35.3 35.0 33.9

BR3 BR3 4.80 100 40.78 40.8 40.3 39.7 39.1 38.6 38.1 37.7 37.4 37.0 36.5 36.1 34.5

CJ7201.15 CJ7201.15 29.41 99.2 155.40 157.3 155.4 153.1 150.6 149.0 147.2 146.0 144.7 143.2 141.5 139.9 134.3

CJ7201.16 CJ7201.16 29.41 99.2 155.40 157.3 155.4 153.1 150.7 149.1 147.3 146.0 144.7 143.2 141.6 140.0 134.3

CJ7201.19 CJ7201.19 29.41 99.2 155.40 157.3 155.4 153.2 150.7 149.1 147.3 146.0 144.8 143.3 141.6 140.0 134.4

CJ7201.2 CJ7201.2 29.41 99.2 155.50 157.4 155.5 153.2 150.8 149.2 147.3 146.0 144.8 143.3 141.6 140.1 134.4

CJ7201.22 CJ7201.22 29.41 99.2 155.50 157.4 155.5 153.1 150.7 149.2 147.3 146.1 144.8 143.3 141.6 140.1 134.4

CJ7201.226 CJ7201.226 29.41 99.2 155.50 157.4 155.5 153.2 150.7 149.2 147.4 146.1 144.8 143.3 141.6 140.1 134.4

CJ7202.000 CJ7202.000 5.06 100 51.84 51.8 51.4 50.8 50.2 49.7 49.2 48.8 48.5 48.1 47.6 47.1 45.5

CJ7202.002 CJ7202.002 5.06 100 51.87 51.9 51.4 50.9 50.2 49.8 49.2 48.9 48.5 48.1 47.6 47.2 45.6

CJ7205.24 CJ7205.24 2.00 100 22.12 22.1 21.9 21.7 21.4 21.2 21.0 20.8 20.6 20.5 20.3 20.1 19.4

CJ7205.25 CJ7205.25 2.00 100 22.12 22.1 21.9 21.7 21.4 21.2 21.0 20.8 20.6 20.5 20.3 20.1 19.4

CJ7205.252 CJ7205.252 2.00 100 22.12 22.1 21.9 21.7 21.4 21.2 21.0 20.8 20.6 20.5 20.3 20.1 19.4

CJ7205.254 CJ7205.254 2.00 100 22.11 22.1 21.9 21.7 21.4 21.2 20.9 20.8 20.6 20.5 20.3 20.1 19.4

CJ7205.29 CJ7205.29 1.61 100 17.69 17.7 17.5 17.3 17.1 16.9 16.8 16.6 16.5 16.4 16.2 16.1 15.5

CJ7205.3 CJ7205.3 1.61 100 17.74 17.7 17.6 17.4 17.1 17.0 16.8 16.7 16.5 16.4 16.2 16.1 15.6

CJ7220.03 CJ7220.03 21.99 100 140.90 140.9 139.3 137.3 135.2 133.9 132.3 131.1 130.0 128.6 127.2 125.8 120.8

CJ7220.04 CJ7220.04 21.99 100 141.00 141.0 139.4 137.4 135.2 133.9 132.3 131.2 130.0 128.7 127.2 125.9 120.9

CJ7220.1 CJ7220.1 21.99 100 141.00 141.0 139.4 137.4 135.3 134.0 132.3 131.2 130.1 128.7 127.3 125.9 120.9

CJ7220.11 CJ7220.11 21.99 100 141.00 141.0 139.4 137.4 135.3 134.0 132.4 131.2 130.1 128.7 127.3 125.9 120.9

CJ8212.03 CJ8212.03 33.00 99.2 144.20 146.2 144.2 141.8 139.1 137.2 135.0 133.6 132.2 130.6 128.6 127.0 120.7

CJ8212.04 CJ8212.04 32.75 99.2 144.30 146.3 144.3 141.8 139.1 137.2 135.1 133.6 132.2 130.6 128.7 127.0 120.7

CJ8230.16 CJ8230.16 20.65 100 127.40 127.4 125.6 123.5 121.3 119.6 117.8 116.5 115.3 113.9 112.3 110.9 105.4

CJ8230.24 CJ8230.24 19.67 100 125.30 125.3 123.6 121.5 119.2 117.6 115.8 114.7 113.5 112.1 110.5 109.1 103.7

CJ8230.25 CJ8230.25 19.67 100 125.40 125.4 123.7 121.7 119.4 117.8 115.9 114.7 113.6 112.2 110.6 109.2 103.8

CJ8230.28 CJ8230.28 19.67 100 125.60 125.6 123.9 121.8 119.6 117.9 116.1 114.9 113.7 112.4 110.8 109.4 103.9

CJ8230.29 CJ8230.29 19.67 100 127.80 127.8 126.1 124.0 121.7 120.1 118.2 117.0 115.8 114.4 112.8 111.4 105.8

J1 J1 1.19 100 11.59 11.6 11.5 11.3 11.2 11.0 10.9 10.8 10.7 10.6 10.5 10.4 10.0

J10 J10 2.63 100 5.73 5.7 5.6 5.5 5.4 5.3 5.2 5.2 5.1 5.0 4.9 4.9 4.6

J100 J100 3.33 100 42.96 43.0 42.6 42.1 41.6 41.2 40.8 40.5 40.2 39.9 39.5 39.2 37.9

J100.0774 J100.0774 0.89 100 11.08 11.1 11.0 10.9 10.7 10.6 10.5 10.5 10.4 10.3 10.2 10.1 9.8

J100.8818 J100.8818 4.25 100 40.49 40.5 40.1 39.6 39.1 38.7 38.3 38.0 37.7 37.3 36.9 36.6 35.3

J1003.625 J1003.625 6.57 100 47.29 47.3 46.7 45.8 45.0 44.4 43.7 43.2 42.8 42.2 41.6 41.2 39.1

J10033.53 J10033.53 185.99 94.2 637.70 697.9 689.7 679.6 668.4 660.2 649.9 643.7 637.7 630.7 622.8 615.8 589.9

J10033.55 J10033.55 33.80 99.2 256.70 259.7 256.7 252.9 248.9 245.9 242.4 240.2 237.9 235.3 232.3 229.6 219.7

J10066.45 J10066.45 2.36 100 5.38 5.4 5.3 5.2 5.1 5.0 4.9 4.8 4.8 4.7 4.6 4.6 4.3

J1009.352 J1009.352 6.68 100 24.66 24.7 24.3 23.9 23.4 23.0 22.7 22.4 22.1 21.8 21.5 21.2 20.0

J101 J101 80.08 97.1 239.40 251.6 248.2 244.0 239.4 236.2 232.5 230.0 227.6 224.8 221.6 218.8 208.5

J101.8575 J101.8575 3.33 100 23.11 23.1 22.9 22.5 22.2 21.9 21.6 21.4 21.2 21.0 20.8 20.5 19.7

J1010.373 J1010.373 149.09 94.8 567.50 610.7 604.0 595.7 586.5 579.8 572.4 567.5 562.7 557.0 550.5 544.7 522.7

J1011.599 J1011.599 0.77 100 6.74 6.7 6.7 6.6 6.5 6.4 6.3 6.3 6.2 6.2 6.1 6.0 5.8

J10135.32 J10135.32 19.68 100 165.90 165.9 164.2 162.0 159.7 158.0 156.0 154.6 153.3 151.7 149.8 148.2 142.5

J102 J102 82.39 97.1 244.40 256.7 253.3 249.0 244.4 241.1 237.3 234.8 232.4 229.5 226.3 223.4 212.9

J1022.09 J1022.09 2.03 100 17.83 17.8 17.7 17.4 17.2 17.0 16.8 16.6 16.5 16.4 16.2 16.0 15.4

J103 J103 175.79 94.2 635.50 693.4 685.4 675.4 664.4 656.4 647.5 641.5 635.5 628.6 620.7 613.7 588.2

J1037.817 J1037.817 2.81 100 23.83 23.8 23.6 23.3 23.0 22.8 22.5 22.3 22.2 22.0 21.7 21.5 20.8

J104 J104 0.77 100 7.81 7.8 7.7 7.6 7.5 7.5 7.4 7.3 7.3 7.2 7.1 7.1 6.9

J105.9794 J105.9794 6.63 100 47.18 47.2 46.5 45.7 44.9 44.2 43.6 43.1 42.7 42.1 41.5 41.0 39.0

J1053.834 J1053.834 1.94 100 20.92 20.9 20.7 20.5 20.2 20.0 19.7 19.6 19.4 19.2 19.0 18.8 18.1

J106.5236 J106.5236 2.13 100 14.58 14.6 14.5 14.5 14.5 14.4 14.5 14.5 14.7 14.7 14.8 14.7 14.3

J10660.01 J10660.01 92.59 96.3 253.20 269.5 266.0 261.5 256.7 253.2 249.1 246.3 243.8 240.8 237.5 234.5 222.8

J1067.445 J1067.445 1.21 100 15.83 15.8 15.7 15.5 15.3 15.2 15.0 14.9 14.8 14.7 14.6 14.4 14.0

J1069.724 J1069.724 8.89 100 23.32 23.3 22.9 22.3 21.7 21.3 20.8 20.5 20.2 19.9 19.5 19.2 18.0

J107.6241 J107.6241 7.64 100 59.65 59.7 59.2 58.6 57.9 57.4 56.7 56.3 55.8 55.3 54.6 54.1 52.0

J10710.81 J10710.81 18.87 100 161.60 161.6 160.0 157.8 155.6 153.9 152.0 150.7 149.3 147.7 145.9 144.3 138.6

J10751.68 J10751.68 185.99 94.2 637.80 698.1 689.9 679.8 668.6 660.4 650.1 643.8 637.8 630.8 622.9 615.9 590.0

J1076.135 J1076.135 329.74 89.4 855.40 1022.0 1009.0 992.6 975.0 962.2 947.9 938.6 929.6 918.7 906.3 895.5 855.4

J1079.61 J1079.61 1.25 100 2.74 2.7 2.7 2.7 2.6 2.6 2.5 2.5 2.5 2.4 2.4 2.4 2.3

J108 J108 34.57 99.2 143.90 145.9 143.9 141.4 138.8 136.9 134.7 133.3 131.9 130.2 128.3 126.6 120.3

J108.1561 J108.1561 2.34 100 24.59 24.6 24.4 24.1 23.7 23.5 23.2 23.1 22.9 22.7 22.4 22.2 21.5

J1083.883 J1083.883 1.03 100 10.92 10.9 10.8 10.7 10.5 10.4 10.3 10.2 10.1 10.0 9.9 9.8 9.4

J109 J109 3.33 100 42.96 43.0 42.6 42.1 41.6 41.2 40.8 40.5 40.2 39.9 39.5 39.1 37.9

J1099.967 J1099.967 1.68 100 10.34 10.3 10.2 10.1 9.9 9.7 9.6 9.5 9.4 9.3 9.2 9.1 8.7

J11 J11 1.55 100 3.43 3.4 3.4 3.3 3.3 3.2 3.2 3.1 3.1 3.1 3.0 3.0 2.8

Table D2: Baseline with SWM Model - Regional Storm Peak Flow
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Table D2: Baseline with SWM Model - Regional Storm Peak Flow
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J110 J110 35.80 99.2 144.00 145.9 144.0 141.5 138.8 136.9 134.8 133.3 131.9 130.2 128.3 126.7 120.4

J110.797 J110.797 1.80 100 4.51 4.5 4.4 4.3 4.2 4.1 4.1 4.0 4.0 3.9 3.8 3.7 3.5

J1104.306 J1104.306 4.26 100 24.31 24.3 23.9 23.4 22.9 22.5 22.2 22.0 21.8 21.6 21.3 21.1 20.2

J1104.942 J1104.942 21.00 100 69.30 69.3 68.5 67.6 66.6 65.8 65.0 64.4 63.8 63.2 62.4 61.7 59.5

J11065.02 J11065.02 18.87 100 161.50 161.5 159.9 157.8 155.5 153.9 152.0 150.6 149.3 147.7 145.9 144.4 138.6

J111 J111 66.19 97.1 218.60 229.6 226.5 222.7 218.6 215.5 212.2 209.9 207.7 205.1 202.2 199.7 190.7

J11167.85 J11167.85 18.08 100 155.30 155.3 153.7 151.6 149.4 147.8 146.0 144.8 143.5 142.0 140.2 138.7 133.3

J11175.03 J11175.03 92.59 96.3 253.20 269.6 266.0 261.6 256.7 253.2 249.1 246.4 243.8 240.9 237.5 234.6 222.8

J112 J112 30.37 99.2 159.10 160.8 159.1 156.9 154.5 152.7 150.7 149.4 148.1 146.6 144.9 143.4 137.6

J112.23 J112.23 6.39 100 24.91 24.9 24.5 24.1 23.6 23.2 22.8 22.5 22.2 21.9 21.5 21.2 19.9

J1128.31 J1128.31 1.19 100 12.60 12.6 12.5 12.3 12.2 12.1 11.9 11.8 11.7 11.6 11.5 11.4 11.0

J11281.85 J11281.85 19.67 100 129.50 129.5 127.8 125.7 123.4 121.7 119.9 118.6 117.4 116.1 114.5 113.1 107.5

J113 J113 0.98 100 8.94 8.9 8.8 8.7 8.6 8.5 8.4 8.3 8.3 8.2 8.1 8.0 7.8

J11362.36 J11362.36 92.33 96.3 253.00 269.3 265.8 261.3 256.5 253.0 248.9 246.1 243.6 240.6 237.3 234.3 222.6

J1138.859 J1138.859 2.08 100 13.23 13.2 13.1 12.9 12.6 12.5 12.3 12.2 12.0 11.9 11.7 11.6 11.1

J11430.19 J11430.19 18.08 100 155.30 155.3 153.7 151.7 149.5 147.9 146.1 144.8 143.5 142.0 140.3 138.8 133.3

J1144.89 J1144.89 2.21 100 18.97 19.0 18.8 18.5 18.3 18.1 17.8 17.7 17.5 17.3 17.1 17.0 16.3

J115 J115 9.84 100 28.30 28.3 27.7 26.9 26.2 25.7 25.2 25.0 24.7 24.4 24.2 23.9 23.1

J1152.087 J1152.087 5.07 100 34.93 34.9 34.4 33.7 33.0 32.5 31.9 31.6 31.2 30.7 30.2 29.8 28.1

J11537.52 J11537.52 185.99 94.2 638.00 698.2 690.0 679.9 668.8 660.5 650.2 643.9 638.0 630.9 623.0 616.0 590.1

J11574.59 J11574.59 16.80 100 146.20 146.2 144.8 142.9 140.8 139.2 137.4 136.3 135.1 133.7 132.1 130.7 125.7

J1158.707 J1158.707 2.44 100 27.05 27.1 26.8 26.4 26.0 25.7 25.4 25.2 25.0 24.8 24.5 24.2 23.4

J116 J116 69.01 97.1 224.20 235.5 232.4 228.4 224.2 221.1 217.6 215.3 213.1 210.4 207.4 204.8 195.3

J116.1422 J116.1422 2.13 100 7.58 7.6 7.4 7.3 7.1 7.0 6.8 6.7 6.6 6.5 6.4 6.3 5.9

J1163.847 J1163.847 2.63 100 5.54 5.5 5.5 5.3 5.2 5.1 5.0 5.0 4.9 4.9 4.8 4.7 4.5

J11663.83 J11663.83 92.24 96.3 253.00 269.3 265.8 261.3 256.5 253.0 249.0 246.2 243.6 240.7 237.3 234.4 222.7

J117 J117 0.89 100 11.87 11.9 11.8 11.6 11.5 11.4 11.3 11.2 11.1 11.0 10.9 10.8 10.5

J117.3223 J117.3223 166.54 94.2 608.60 661.9 654.5 645.4 635.3 627.9 619.7 614.1 608.6 602.1 594.8 588.3 564.4

J117.7364 J117.7364 0.64 100 7.96 8.0 7.9 7.8 7.7 7.6 7.6 7.5 7.5 7.4 7.3 7.3 7.0

J1171.848 J1171.848 2.45 100 23.57 23.6 23.3 23.1 22.7 22.5 22.2 22.1 21.9 21.7 21.4 21.2 20.5

J1172.424 J1172.424 9.34 100 96.26 96.3 95.3 94.0 92.7 91.7 90.5 89.8 89.0 88.1 87.1 86.3 83.0

J118 J118 16.27 100 143.70 143.7 142.2 140.2 138.1 136.6 134.8 133.7 132.5 131.2 129.6 128.3 123.4

J1180.818 J1180.818 0.80 100 2.58 2.6 2.5 2.5 2.4 2.4 2.4 2.3 2.3 2.3 2.3 2.2 2.1

J119 J119 35.12 99.2 262.50 265.5 262.5 258.7 254.5 251.5 248.0 245.7 243.4 240.8 237.7 235.0 224.9

J11951.45 J11951.45 16.27 100 142.80 142.8 141.5 139.5 137.4 135.9 134.2 133.0 131.8 130.5 128.9 127.5 122.7

J1197.306 J1197.306 2.41 100 20.68 20.7 20.5 20.2 19.9 19.7 19.5 19.3 19.2 19.0 18.8 18.6 18.0

J1199.653 J1199.653 8.64 100 75.02 75.0 74.3 73.3 72.2 71.4 70.4 69.8 69.2 68.5 67.6 66.8 64.0

J12 J12 2.68 100 5.70 5.7 5.6 5.5 5.4 5.3 5.2 5.2 5.1 5.1 5.0 4.9 4.6

J120 J120 3.46 100 29.41 29.4 29.1 28.7 28.2 27.9 27.5 27.2 27.0 26.6 26.3 26.0 24.8

J1200.62 J1200.62 112.22 96.3 287.50 305.2 301.4 296.7 291.5 287.5 282.9 279.9 276.8 273.3 269.2 265.6 252.3

J12035.81 J12035.81 91.75 96.3 252.60 268.9 265.3 260.9 256.1 252.6 248.5 245.8 243.2 240.3 236.9 234.0 222.3

J1207.134 J1207.134 5.41 100 22.24 22.2 22.0 21.6 21.2 20.9 20.6 20.4 20.2 19.9 19.6 19.3 18.3

J121 J121 1.69 100 14.10 14.1 14.0 13.8 13.6 13.5 13.3 13.2 13.1 13.0 12.9 12.7 12.3

J12128.27 J12128.27 91.75 96.3 252.60 268.8 265.4 260.9 256.1 252.6 248.6 245.8 243.2 240.3 236.9 234.0 222.3

J122 J122 85.84 97.1 247.70 260.2 256.8 252.4 247.7 244.4 240.6 238.0 235.5 232.6 229.3 226.4 215.8

J122_2 J122_2 7.00 100 55.27 55.3 54.7 53.9 53.0 52.4 51.7 51.3 50.8 50.3 49.7 49.1 47.1

J12216.92 J12216.92 5.85 100 41.19 41.2 40.6 39.9 39.2 38.6 38.0 37.5 37.1 36.6 36.1 35.6 34.0

J12245.8 J12245.8 185.09 94.2 638.00 698.3 690.1 680.0 668.9 660.8 650.3 644.0 638.0 631.0 623.1 616.1 590.2

J1226.641 J1226.641 1.03 100 11.11 11.1 11.0 10.8 10.7 10.6 10.4 10.3 10.2 10.1 10.0 9.9 9.5

J124 J124 3.04 100 30.18 30.2 29.9 29.5 29.1 28.8 28.4 28.2 28.0 27.7 27.4 27.1 26.1

J12401.51 J12401.51 19.67 100 131.80 131.8 130.0 127.7 125.2 123.4 121.5 120.2 118.9 117.4 115.7 114.3 108.9

J1241.357 J1241.357 1.20 100 14.06 14.1 13.9 13.8 13.6 13.5 13.3 13.2 13.1 13.0 12.9 12.8 12.4

J12466.25 J12466.25 91.10 96.3 251.90 268.1 264.6 260.2 255.4 251.9 247.9 245.3 242.7 239.7 236.4 233.4 221.8

J1249.856 J1249.856 0.93 100 8.14 8.1 8.0 7.9 7.8 7.7 7.6 7.6 7.5 7.4 7.3 7.2 6.9

J125 J125 67.83 97.1 220.40 231.7 228.5 224.7 220.4 217.4 214.0 211.7 209.4 206.8 203.8 201.2 191.9

J126 J126 4.51 100 38.67 38.7 38.2 37.7 37.1 36.6 36.2 35.8 35.5 35.1 34.7 34.3 32.8

J127 J127 2.79 100 16.84 16.8 16.6 16.2 15.8 15.6 15.3 15.1 14.9 14.6 14.3 14.1 13.2

J12718.41 J12718.41 185.09 94.2 638.00 698.2 690.0 679.9 668.8 660.7 650.3 644.0 638.0 630.9 623.0 616.0 590.2

J1276.593 J1276.593 0.53 100 7.12 7.1 7.1 7.0 6.9 6.8 6.8 6.7 6.7 6.6 6.5 6.5 6.3

J12763.44 J12763.44 90.55 97.1 254.80 267.6 264.1 259.6 254.8 251.3 247.4 244.8 242.2 239.2 235.8 232.9 221.3

J12792.23 J12792.23 184.48 94.2 637.50 697.6 689.5 679.3 668.2 660.0 649.8 643.5 637.5 630.5 622.6 615.6 589.8

J1289.977 J1289.977 0.27 100 0.59 0.6 0.6 0.6 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

J129 J129 3.93 100 37.18 37.2 37.1 37.0 36.8 36.6 36.3 36.1 35.9 35.6 35.3 35.1 34.1

J12911.83 J12911.83 5.72 100 40.55 40.6 40.0 39.3 38.6 38.0 37.4 37.0 36.6 36.1 35.6 35.1 33.5

J12978.41 J12978.41 11.11 100 107.40 107.4 106.4 105.1 103.6 102.6 101.4 100.6 99.8 98.9 98.1 97.5 95.3

J1298.255 J1298.255 3.77 100 30.25 30.3 29.8 29.2 28.6 28.2 27.7 27.3 27.0 26.6 26.2 25.8 24.8

J13 J13 3.24 100 7.74 7.7 7.6 7.4 7.2 7.1 7.0 6.9 6.8 6.7 6.5 6.4 6.0

J130 J130 2.11 100 16.99 17.0 16.8 16.6 16.4 16.2 16.0 15.9 15.7 15.6 15.4 15.3 14.7
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J1300.86 J1300.86 2.49 100 27.57 27.6 27.3 27.0 26.7 26.4 26.1 25.9 25.7 25.5 25.3 25.0 24.2

J13011.35 J13011.35 86.93 97.1 248.30 260.8 257.3 253.0 248.3 244.9 241.0 238.5 236.0 233.1 229.8 226.9 215.7

J131 J131 4.33 100 7.38 7.4 7.2 7.1 6.9 6.8 6.6 6.5 6.4 6.3 6.2 6.1 5.7

J131.9914 J131.9914 0.51 100 3.53 3.5 3.5 3.5 3.4 3.4 3.4 3.3 3.3 3.3 3.3 3.2 3.1

J13140.81 J13140.81 86.79 97.1 248.30 260.8 257.3 253.0 248.3 244.8 241.0 238.5 236.0 233.1 229.7 226.9 215.7

J13166.37 J13166.37 18.66 100 128.40 128.4 126.7 124.4 122.0 120.2 118.3 117.1 115.8 114.4 112.8 111.3 106.2

J132 J132 5.99 100 12.43 12.4 12.2 12.0 11.8 11.6 11.4 11.3 11.1 11.0 10.8 10.7 10.1

J1322.322 J1322.322 0.88 100 6.93 6.9 6.9 6.8 6.6 6.6 6.5 6.4 6.4 6.3 6.2 6.1 5.9

J1336.424 J1336.424 2.45 100 24.31 24.3 24.1 23.8 23.4 23.2 22.9 22.7 22.6 22.3 22.1 21.9 21.1

J134 J134 14.25 100 42.10 42.1 41.4 40.6 39.7 39.1 38.4 37.9 37.5 36.9 36.3 35.8 33.7

J134.7723 J134.7723 4.60 100 35.81 35.8 35.3 34.7 34.0 33.5 32.9 32.6 32.2 31.9 31.4 31.1 30.0

J1343.847 J1343.847 8.76 100 22.68 22.7 22.3 21.7 21.1 20.7 20.2 20.0 19.7 19.3 18.9 18.6 17.4

J13443.66 J13443.66 5.72 100 40.95 41.0 40.4 39.7 39.0 38.4 37.8 37.4 37.0 36.5 35.9 35.4 33.8

J135 J135 75.33 97.1 226.70 238.2 235.0 231.0 226.7 223.6 220.1 217.8 215.5 212.9 209.8 207.2 197.5

J1353.169 J1353.169 2.94 100 33.85 33.9 33.5 33.1 32.6 32.3 31.9 31.7 31.4 31.1 30.8 30.5 29.4

J13586.77 J13586.77 183.35 94.2 637.10 697.1 688.9 678.8 667.8 659.6 649.3 643.1 637.1 630.1 622.2 615.2 589.5

J136 J136 6.37 100 45.92 45.9 45.3 44.5 43.7 43.0 42.4 41.9 41.5 41.0 40.4 39.9 38.0

J13622.04 J13622.04 11.11 100 108.20 108.2 107.2 105.9 104.3 103.2 102.0 101.1 100.3 99.3 98.5 98.0 95.8

J137 J137 0.98 100 3.06 3.1 3.0 3.0 2.9 2.9 2.8 2.8 2.8 2.7 2.7 2.7 2.5

J1379.244 J1379.244 3.66 100 8.15 8.1 8.0 7.9 7.8 7.6 7.5 7.4 7.3 7.2 7.0 6.9 6.6

J138 J138 90.55 97.1 254.80 267.6 264.1 259.6 254.8 251.3 247.4 244.8 242.2 239.2 235.8 232.9 221.3

J1380.651 J1380.651 13.48 100 83.07 83.1 82.1 80.8 79.5 78.5 77.4 76.6 75.9 75.0 74.1 73.2 70.0

J1387.892 J1387.892 0.75 100 2.19 2.2 2.2 2.1 2.1 2.1 2.0 2.0 2.0 2.0 1.9 1.9 1.8

J1389.503 J1389.503 3.11 100 28.91 28.9 28.6 28.3 27.9 27.7 27.4 27.2 26.9 26.7 26.4 26.2 25.3

J139 J139 4.97 100 45.64 45.6 45.1 44.4 43.8 43.3 42.8 42.4 42.1 41.6 41.2 40.7 38.9

J13974.86 J13974.86 5.25 100 37.06 37.1 36.6 35.9 35.3 34.8 34.2 33.8 33.4 33.0 32.5 32.1 30.6

J14 J14 5.09 100 9.42 9.4 9.3 9.1 8.9 8.8 8.6 8.5 8.4 8.3 8.1 8.0 7.6

J140 J140 2.57 100 16.92 16.9 16.7 16.5 16.2 15.9 15.7 15.6 15.4 15.2 15.0 14.8 14.2

J1400.456 J1400.456 1.94 100 20.99 21.0 20.8 20.5 20.2 20.0 19.8 19.6 19.5 19.3 19.1 18.9 18.2

J14042.93 J14042.93 18.66 100 128.90 128.9 127.1 124.9 122.4 120.7 118.8 117.5 116.2 114.8 113.1 111.7 106.5

J14156.56 J14156.56 17.60 100 122.40 122.4 120.7 118.6 116.2 114.6 112.7 111.5 110.3 108.9 107.4 106.0 101.1

J14183.08 J14183.08 86.53 97.1 248.30 260.8 257.3 253.0 248.3 244.9 241.1 238.6 236.0 233.1 229.8 226.9 216.2

J142 J142 3.21 100 22.06 22.1 21.8 21.5 21.1 20.8 20.6 20.4 20.2 19.9 19.7 19.5 18.6

J1427.292 J1427.292 3.69 100 34.88 34.9 34.5 34.1 33.6 33.3 32.9 32.6 32.4 32.1 31.7 31.4 30.3

J14275 J14275 13.00 100 87.80 87.8 86.6 85.1 83.4 82.3 81.0 80.1 79.3 78.3 77.2 76.2 72.6

J143.5166 J143.5166 1.29 100 3.01 3.0 3.0 2.9 2.9 2.8 2.8 2.8 2.7 2.7 2.7 2.6 2.5

J144 J144 12.43 100 99.00 99.0 97.8 96.2 94.6 93.4 92.1 91.3 90.4 89.4 88.3 87.2 83.2

J14434.35 J14434.35 183.35 94.2 637.20 697.2 689.0 679.0 667.9 659.8 649.5 643.2 637.2 630.2 622.3 615.3 589.6

J145 J145 71.52 97.1 222.20 233.6 230.3 226.5 222.2 219.2 215.7 213.3 211.0 208.3 205.3 202.7 193.1

J1451.748 J1451.748 9.25 100 95.36 95.4 94.3 93.1 91.8 90.9 89.8 89.0 88.3 87.4 86.4 85.5 82.2

J14579.64 J14579.64 9.76 100 96.52 96.5 95.6 94.4 93.1 92.1 90.9 90.1 89.3 88.7 88.0 87.3 85.0

J146 J146 69.72 97.1 224.30 235.6 232.4 228.5 224.3 221.2 217.8 215.5 213.2 210.5 207.5 204.9 195.3

J147 J147 6.31 100 65.04 65.0 64.4 63.6 62.7 62.0 61.3 60.8 60.3 59.7 59.0 58.4 56.3

J14701.41 J14701.41 4.83 100 33.67 33.7 33.2 32.7 32.0 31.6 31.1 30.7 30.4 30.0 29.5 29.1 27.7

J1475.324 J1475.324 2.57 100 16.83 16.8 16.6 16.4 16.1 15.9 15.6 15.5 15.3 15.1 14.9 14.7 14.1

J1476.697 J1476.697 1.00 100 5.84 5.8 5.7 5.6 5.5 5.4 5.3 5.2 5.2 5.1 5.0 4.9 4.5

J14797.84 J14797.84 12.68 100 85.63 85.6 84.5 83.0 81.4 80.2 79.0 78.2 77.3 76.4 75.3 74.3 70.8

J148 J148 70.63 97.1 222.80 234.1 231.0 227.1 222.8 219.7 216.3 214.0 211.7 209.1 206.1 203.5 193.7

J148.3467 J148.3467 1.05 100 8.92 8.9 8.8 8.7 8.6 8.5 8.4 8.3 8.2 8.1 8.1 8.0 7.7

J1486.611 J1486.611 0.00 100 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

J1488.546 J1488.546 8.27 100 72.65 72.7 71.9 71.0 70.0 69.2 68.3 67.7 67.1 66.3 65.5 64.8 62.0

J149 J149 72.55 97.1 219.20 230.3 227.2 223.3 219.2 216.1 212.7 210.5 208.3 205.7 202.7 200.1 190.6

J150 J150 1.30 100 12.44 12.4 12.3 12.1 11.9 11.7 11.6 11.4 11.3 11.2 11.1 10.9 10.4

J15070.23 J15070.23 11.62 100 78.39 78.4 77.3 75.9 74.4 73.4 72.2 71.4 70.7 69.8 68.8 67.9 64.7

J151 J151 2.76 100 21.96 22.0 21.7 21.4 21.1 20.9 20.7 20.5 20.3 20.1 19.9 19.7 19.0

J1513.907 J1513.907 2.44 100 27.10 27.1 26.8 26.5 26.1 25.8 25.5 25.3 25.1 24.8 24.5 24.3 23.4

J1515.793 J1515.793 5.35 100 41.22 41.2 41.1 40.8 40.5 40.3 40.1 39.9 39.7 39.5 39.2 38.9 37.6

J1516.122 J1516.122 0.00 100 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

J15175.75 J15175.75 182.29 94.2 637.30 697.3 689.1 679.0 668.0 659.9 649.8 643.4 637.3 630.3 622.4 615.5 589.7

J15191.03 J15191.03 85.84 97.1 247.70 260.2 256.7 252.4 247.7 244.3 240.5 238.0 235.5 232.5 229.2 226.3 215.7

J1520.455 J1520.455 0.24 100 2.38 2.4 2.4 2.3 2.3 2.3 2.3 2.2 2.2 2.2 2.2 2.2 2.1

J153 J153 8.98 100 92.67 92.7 91.7 90.5 89.3 88.3 87.2 86.5 85.8 84.9 83.9 83.1 79.9

J15468.27 J15468.27 6.73 100 62.25 62.3 61.6 60.8 59.9 59.3 58.5 58.0 57.4 56.8 56.1 55.4 53.2

J1547.353 J1547.353 1.94 100 20.99 21.0 20.8 20.5 20.3 20.0 19.8 19.6 19.5 19.3 19.1 18.9 18.2

J156.6575 J156.6575 10.42 100 106.80 106.8 105.7 104.4 102.9 101.8 100.6 99.8 98.9 97.9 96.8 95.8 92.3

J156.7592 J156.7592 5.30 100 47.74 47.7 47.3 46.7 46.0 45.5 45.0 44.6 44.3 43.9 43.4 43.0 41.4

J1561.104 J1561.104 66.55 97.1 287.50 302.0 298.0 293.0 287.5 284.0 279.9 277.2 274.5 271.3 267.7 264.5 252.4

J1561.571 J1561.571 2.08 100 13.36 13.4 13.2 13.0 12.8 12.6 12.4 12.3 12.2 12.0 11.9 11.7 11.2
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Table D2: Baseline with SWM Model - Regional Storm Peak Flow
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Peak Flow
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 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J157 J157 10.28 100 67.15 67.2 66.4 65.3 64.2 63.4 62.5 61.9 61.4 60.6 59.8 59.1 56.4

J15723.81 J15723.81 3.34 100 29.53 29.5 29.2 28.8 28.3 28.0 27.6 27.4 27.1 26.8 26.5 26.2 24.8

J15784.54 J15784.54 4.53 100 30.78 30.8 30.3 29.8 29.2 28.8 28.3 28.0 27.7 27.3 26.9 26.5 25.2

J1584.503 J1584.503 212.65 93.5 663.10 740.2 730.7 718.8 705.4 695.3 684.2 677.5 670.8 663.1 654.4 646.6 618.3

J15865.83 J15865.83 10.79 100 74.66 74.7 73.7 72.4 70.9 69.9 68.9 68.2 67.5 66.6 65.7 64.9 61.8

J159 J159 1.81 100 15.81 15.8 15.7 15.5 15.2 15.1 14.9 14.8 14.7 14.5 14.4 14.2 13.7

J1595.977 J1595.977 4.37 100 17.38 17.4 17.1 16.8 16.5 16.3 16.0 15.8 15.6 15.5 15.2 15.0 14.3

J16 J16 112.99 96.3 283.50 300.5 296.7 292.1 287.2 283.5 279.2 276.2 273.3 269.9 265.9 262.4 249.3

J160 J160 33.80 99.2 256.70 259.7 256.7 252.9 248.9 245.9 242.4 240.2 237.9 235.3 232.3 229.6 219.7

J161 J161 1.79 100 16.01 16.0 15.9 15.6 15.4 15.3 15.1 15.0 14.8 14.7 14.5 14.4 13.9

J16144.31 J16144.31 85.29 97.1 247.40 259.8 256.3 252.0 247.4 244.0 240.2 237.6 235.2 232.3 229.0 226.1 215.5

J16152.53 J16152.53 182.29 94.2 638.70 697.3 689.2 679.0 667.9 659.8 650.8 644.7 638.7 631.6 623.7 616.7 590.7

J162 J162 18.08 100 155.30 155.3 153.7 151.7 149.5 147.9 146.1 144.8 143.5 142.0 140.3 138.8 133.4

J1620.24 J1620.24 4.60 100 47.65 47.7 47.3 46.7 46.2 45.8 45.3 45.0 44.7 44.3 43.9 43.5 42.1

J16215.01 J16215.01 2.59 100 22.11 22.1 21.9 21.5 21.2 20.9 20.6 20.4 20.3 20.0 19.8 19.5 18.7

J163 J163 2.98 100 27.76 27.8 27.5 27.1 26.7 26.4 26.1 25.9 25.7 25.4 25.1 24.9 24.0

J16382.2 J16382.2 1.58 100 13.12 13.1 13.0 12.8 12.5 12.4 12.2 12.1 12.0 11.8 11.7 11.5 11.0

J164 J164 3.51 100 39.55 39.6 39.2 38.7 38.2 37.7 37.3 37.1 36.8 36.4 36.0 35.7 34.5

J1641.254 J1641.254 29.80 99.2 157.10 158.8 157.1 154.8 152.4 150.6 148.7 147.4 146.1 144.5 142.9 141.4 135.8

J1642.133 J1642.133 16.82 100 165.80 165.8 164.3 162.4 160.4 158.9 157.2 156.1 154.9 153.6 152.0 150.7 145.3

J1642.175 J1642.175 2.41 100 20.75 20.8 20.6 20.3 20.0 19.8 19.6 19.4 19.3 19.1 18.9 18.7 18.1

J1643.736 J1643.736 3.45 100 28.25 28.3 27.8 27.3 26.7 26.3 25.8 25.5 25.2 24.8 24.4 24.0 23.0

J16450.39 J16450.39 7.25 100 71.10 71.1 70.4 69.6 68.7 68.1 67.3 66.8 66.3 65.7 65.1 64.5 62.3

J16463.76 J16463.76 10.79 100 74.87 74.9 73.9 72.6 71.1 70.1 69.1 68.3 67.6 66.8 65.9 65.0 62.0

J165 J165 3.08 100 28.92 28.9 28.6 28.3 27.9 27.6 27.2 27.0 26.8 26.5 26.3 26.0 25.1

J165.3016 J165.3016 0.33 100 4.26 4.3 4.2 4.2 4.1 4.1 4.0 4.0 4.0 3.9 3.9 3.9 3.7

J1655.108 J1655.108 0.52 100 4.94 4.9 4.9 4.8 4.7 4.7 4.6 4.6 4.5 4.5 4.4 4.3 4.1

J166 J166 10.24 100 67.17 67.2 66.4 65.4 64.2 63.4 62.4 61.9 61.4 60.7 59.8 59.1 56.4

J1663.689 J1663.689 1.89 100 18.55 18.6 18.3 18.1 17.9 17.7 17.4 17.3 17.2 17.0 16.8 16.6 16.0

J16635.24 J16635.24 9.02 100 59.38 59.4 58.5 57.4 56.2 55.4 54.4 53.8 53.2 52.6 51.8 51.1 48.5

J167.4563 J167.4563 3.57 100 10.43 10.4 10.3 10.1 9.9 9.8 9.6 9.5 9.4 9.2 9.1 9.0 8.6

J16735.41 J16735.41 3.94 100 24.77 24.8 24.4 24.0 23.4 23.1 22.7 22.4 22.1 21.8 21.4 21.1 20.0

J168 J168 166.04 94.2 608.50 661.7 654.4 645.3 635.2 627.8 619.6 614.1 608.5 602.0 594.7 588.2 564.4

J169 J169 10.09 100 103.90 103.9 102.8 101.5 100.0 99.0 97.8 97.0 96.2 95.3 94.2 93.3 89.7

J169.6326 J169.6326 1.08 100 13.05 13.1 12.9 12.8 12.6 12.5 12.4 12.3 12.2 12.1 11.9 11.8 11.4

J16988.67 J16988.67 8.76 100 57.42 57.4 56.6 55.5 54.4 53.5 52.6 52.0 51.4 50.7 50.0 49.3 46.8

J17 J17 18.65 100 178.00 178.0 176.3 174.2 171.9 170.2 168.4 167.2 166.0 164.5 162.8 161.4 155.6

J17.48381 J17.48381 2.29 100 24.37 24.4 24.1 23.8 23.5 23.3 23.0 22.8 22.6 22.4 22.2 21.9 21.1

J170 J170 3.51 100 32.99 33.0 32.7 32.2 31.8 31.4 31.1 30.8 30.6 30.3 30.0 29.7 28.6

J170.1953 J170.1953 3.08 100 26.18 26.2 25.9 25.6 25.3 25.0 24.7 24.5 24.3 24.1 23.9 23.6 22.8

J17012.55 J17012.55 180.99 94.2 637.90 696.4 688.3 678.2 667.1 659.0 650.0 644.0 637.9 630.9 623.0 616.0 590.3

J1704.285 J1704.285 0.93 100 8.33 8.3 8.2 8.1 8.0 7.9 7.8 7.7 7.6 7.6 7.5 7.4 7.1

J17053 J17053 3.49 100 22.30 22.3 22.0 21.6 21.1 20.8 20.4 20.2 20.0 19.7 19.4 19.1 18.1

J1708.063 J1708.063 1.00 100 7.18 7.2 7.1 7.0 6.9 6.8 6.7 6.7 6.6 6.5 6.4 6.4 6.1

J171 J171 66.55 97.1 287.50 302.0 298.0 293.0 287.5 284.0 280.0 277.3 274.6 271.3 267.7 264.5 252.4

J17170.71 J17170.71 7.63 100 49.80 49.8 49.1 48.2 47.2 46.5 45.6 45.1 44.6 44.0 43.4 42.8 40.7

J17177.76 J17177.76 0.68 100 5.48 5.5 5.4 5.3 5.2 5.1 5.0 4.9 4.9 4.8 4.7 4.6 4.4

J172 J172 3.74 100 35.43 35.4 35.1 34.6 34.2 33.8 33.4 33.1 32.9 32.6 32.2 31.9 30.8

J1720.598 J1720.598 34.46 99.2 143.90 145.9 143.9 141.5 138.8 136.9 134.7 133.3 131.9 130.2 128.4 126.7 120.4

J1723.343 J1723.343 13.41 100 104.30 104.3 103.0 101.4 99.7 98.4 97.0 96.1 95.1 94.0 92.8 91.7 87.5

J17247.58 J17247.58 85.29 97.1 247.50 260.0 256.5 252.2 247.5 244.2 240.4 237.8 235.3 232.4 229.1 226.3 215.6

J1728.346 J1728.346 2.03 100 18.03 18.0 17.9 17.6 17.4 17.2 17.0 16.9 16.7 16.6 16.4 16.3 15.7

J1728.606 J1728.606 8.76 100 22.73 22.7 22.3 21.8 21.2 20.8 20.4 20.1 19.8 19.5 19.1 18.7 17.5

J173 J173 18.87 100 161.50 161.5 159.9 157.8 155.5 153.8 152.0 150.6 149.3 147.7 146.0 144.4 138.7

J173.6733 J173.6733 0.89 100 11.76 11.8 11.7 11.5 11.4 11.3 11.2 11.1 11.0 10.9 10.8 10.7 10.4

J17311.37 J17311.37 5.35 100 50.90 50.9 50.4 49.8 49.2 48.7 48.1 47.8 47.4 47.0 46.5 46.1 44.5

J174 J174 67.30 97.1 290.60 305.3 301.3 296.2 290.6 286.6 282.1 279.1 276.1 272.5 268.5 264.9 252.7

J1746.331 J1746.331 2.04 100 4.73 4.7 4.6 4.6 4.5 4.4 4.3 4.3 4.2 4.2 4.1 4.1 3.9

J175 J175 4.34 100 40.23 40.2 39.8 39.4 38.8 38.4 38.0 37.7 37.4 37.1 36.7 36.4 35.1

J17537.04 J17537.04 180.38 94.2 638.00 696.4 688.3 678.2 667.1 659.1 650.0 644.0 638.0 631.0 623.0 616.1 590.3

J17542.71 J17542.71 7.11 100 45.70 45.7 45.1 44.3 43.4 42.7 42.0 41.5 41.1 40.5 39.9 39.3 37.3

J176 J176 4.54 100 46.92 46.9 46.5 46.0 45.5 45.1 44.6 44.3 44.0 43.6 43.2 42.8 41.4

J1769.093 J1769.093 0.74 100 4.99 5.0 4.9 4.8 4.7 4.6 4.5 4.5 4.4 4.3 4.2 4.2 3.9

J177 J177 3.30 100 29.95 30.0 29.7 29.3 28.9 28.6 28.3 28.1 27.9 27.6 27.3 27.1 26.1

J17730.16 J17730.16 6.10 100 36.63 36.6 36.1 35.4 34.6 34.1 33.5 33.1 32.7 32.2 31.7 31.2 29.5

J17731.1 J17731.1 3.06 100 20.17 20.2 19.9 19.5 19.0 18.7 18.3 18.1 17.9 17.6 17.3 17.1 16.2

J178 J178 142.94 94.8 569.70 612.8 606.1 597.8 588.6 581.9 574.5 569.7 564.8 559.1 552.7 546.9 524.8

J179 J179 6.42 100 62.51 62.5 61.9 61.2 60.4 59.8 59.1 58.7 58.3 57.8 57.2 56.7 54.7
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J1791.891 J1791.891 0.88 100 7.08 7.1 7.0 6.9 6.8 6.7 6.6 6.5 6.5 6.4 6.3 6.3 6.0

J17954.64 J17954.64 5.82 100 34.59 34.6 34.1 33.5 32.7 32.2 31.6 31.3 30.9 30.4 29.9 29.5 27.8

J17972.73 J17972.73 84.41 97.1 246.50 258.9 255.4 251.1 246.5 243.1 239.3 236.8 234.3 231.4 228.2 225.3 214.7

J1798.748 J1798.748 329.74 89.4 858.10 1025.0 1012.0 996.0 978.1 965.3 950.7 941.6 932.5 921.6 909.3 898.3 858.1

J1799.907 J1799.907 1.66 100 18.04 18.0 17.9 17.6 17.4 17.2 17.0 16.8 16.7 16.6 16.4 16.2 15.6

J17992.23 J17992.23 0.68 100 5.62 5.6 5.5 5.4 5.3 5.2 5.1 5.0 5.0 4.9 4.8 4.7 4.4

J180 J180 3.00 100 28.31 28.3 28.0 27.7 27.3 27.1 26.8 26.6 26.4 26.1 25.9 25.6 24.8

J1800.27 J1800.27 3.90 100 43.32 43.3 43.0 42.6 42.1 41.8 41.4 41.1 40.9 40.5 40.2 39.9 38.6

J1802.935 J1802.935 3.66 100 8.09 8.1 7.8 7.7 7.7 7.5 7.4 7.3 7.2 7.1 7.0 6.8 6.4

J18033.33 J18033.33 179.56 94.2 637.20 695.4 687.4 677.3 666.2 658.2 649.2 643.2 637.2 630.1 622.3 615.3 589.6

J181 J181 34.28 99.2 258.80 261.9 258.8 255.1 251.0 247.9 244.5 242.2 240.0 237.3 234.2 231.6 221.6

J1816.949 J1816.949 2.30 100 25.33 25.3 25.1 24.7 24.4 24.1 23.8 23.6 23.4 23.2 22.9 22.7 21.8

J18174.28 J18174.28 2.24 100 16.44 16.4 16.2 15.9 15.5 15.3 15.0 14.8 14.6 14.4 14.2 13.9 13.2

J183 J183 41.65 99.2 284.60 288.0 284.6 280.2 275.3 271.8 267.7 264.9 262.3 259.2 255.7 252.6 241.4

J18357.37 J18357.37 5.82 100 34.55 34.6 34.1 33.4 32.7 32.2 31.7 31.3 30.9 30.5 30.0 29.5 27.9

J18495.31 J18495.31 3.72 100 16.67 16.7 16.4 16.0 15.5 15.2 14.9 14.7 14.4 14.1 13.8 13.6 12.5

J18512.98 J18512.98 84.41 97.1 246.50 259.0 255.5 251.2 246.5 243.2 239.4 236.9 234.4 231.5 228.2 225.4 214.8

J186 J186 2.81 100 24.14 24.1 23.9 23.6 23.3 23.1 22.8 22.6 22.5 22.3 22.0 21.8 21.1

J186.9353 J186.9353 0.91 100 8.58 8.6 8.5 8.4 8.3 8.2 8.1 8.0 8.0 7.9 7.8 7.7 7.5

J18645.59 J18645.59 0.68 100 5.85 5.9 5.8 5.6 5.5 5.4 5.3 5.3 5.2 5.1 5.0 4.9 4.7

J18669.61 J18669.61 178.72 94.2 637.30 695.5 687.5 677.4 666.4 658.3 649.3 643.3 637.3 630.2 622.4 615.4 589.7

J18681.28 J18681.28 3.36 100 30.59 30.6 30.3 29.9 29.5 29.2 28.9 28.7 28.5 28.2 27.9 27.7 26.7

J187.2121 J187.2121 1.56 100 3.33 3.3 3.3 3.2 3.2 3.1 3.1 3.0 3.0 3.0 2.9 2.9 2.7

J1872.25 J1872.25 21.00 100 69.72 69.7 69.0 68.0 67.0 66.2 65.4 64.8 64.2 63.6 62.9 62.2 59.9

J1880.06 J1880.06 1.69 100 14.03 14.0 13.9 13.7 13.5 13.4 13.3 13.1 13.0 12.9 12.8 12.7 12.2

J1884.184 J1884.184 2.21 100 19.51 19.5 19.3 19.1 18.8 18.6 18.4 18.2 18.1 17.9 17.7 17.5 16.9

J18843.6 J18843.6 3.40 100 14.30 14.3 14.0 13.7 13.3 13.1 12.8 12.6 12.4 12.1 11.9 11.6 10.7

J1889.326 J1889.326 1.79 100 11.08 11.1 10.9 10.8 10.6 10.4 10.3 10.2 10.1 9.9 9.8 9.7 9.2

J189 J189 174.18 94.2 634.00 691.7 683.6 673.7 662.8 654.8 646.0 640.0 634.0 627.1 619.3 612.4 587.0

J18909.93 J18909.93 83.79 97.1 245.90 258.3 254.8 250.6 245.9 242.5 238.8 236.3 233.8 230.9 227.6 224.8 214.2

J1892.032 J1892.032 6.68 100 26.12 26.1 25.7 25.2 24.6 24.1 23.7 23.4 23.1 22.8 22.5 22.1 21.0

J19 J19 186.70 94.2 637.70 697.9 689.7 679.5 668.4 660.1 649.8 643.7 637.7 630.6 622.7 615.7 589.9

J19.23171 J19.23171 69.89 97.1 286.30 299.5 295.9 291.3 286.3 282.7 278.7 276.1 273.4 270.2 266.7 263.6 251.9

J1907.893 J1907.893 11.05 100 70.42 70.4 69.6 68.5 67.3 66.5 65.5 64.9 64.3 63.6 62.7 61.9 59.1

J192 J192 67.30 97.1 306.60 316.8 314.0 310.5 306.6 303.7 300.6 298.6 296.7 294.4 291.8 289.6 281.3

J19201.62 J19201.62 178.72 94.2 637.30 695.7 687.5 677.5 666.4 658.3 649.4 643.3 637.3 630.3 622.4 615.4 589.8

J193 J193 0.79 100 10.10 10.1 10.0 9.9 9.8 9.7 9.6 9.5 9.4 9.4 9.3 9.2 8.9

J193.0907 J193.0907 0.77 100 6.67 6.7 6.6 6.5 6.4 6.3 6.3 6.2 6.2 6.1 6.0 6.0 5.8

J194 J194 0.79 100 8.04 8.0 8.1 8.0 7.9 8.0 7.9 7.9 7.9 7.8 7.8 7.8 7.6

J19434.87 J19434.87 3.17 100 28.93 28.9 28.7 28.3 27.9 27.6 27.3 27.1 26.9 26.6 26.4 26.1 25.2

J19448.27 J19448.27 83.22 97.1 244.90 257.2 253.8 249.5 244.9 241.5 237.8 235.3 232.8 229.9 226.7 223.8 213.3

J195 J195 151.43 94.8 568.90 612.2 605.5 597.1 587.9 581.2 573.8 568.9 564.0 558.3 551.8 546.0 523.9

J196 J196 146.96 94.8 568.00 611.1 604.4 596.1 586.9 580.3 572.9 568.0 563.1 557.4 551.0 545.2 523.2

J196.9406 J196.9406 11.33 100 38.83 38.8 38.3 37.7 36.9 36.4 35.8 35.5 35.1 34.6 34.1 33.7 32.1

J19629.22 J19629.22 2.40 100 12.20 12.2 11.9 11.5 11.1 11.1 11.0 11.0 10.8 10.5 10.2 9.9 9.6

J1964.138 J1964.138 2.37 100 27.80 27.8 27.5 27.2 26.8 26.6 26.2 26.0 25.8 25.6 25.3 25.1 24.2

J19664.3 J19664.3 177.97 94.2 637.30 695.7 687.6 677.5 666.4 658.4 649.4 643.4 637.3 630.4 622.5 615.5 589.8

J197 J197 69.89 97.1 286.40 299.6 295.9 291.4 286.4 282.8 278.8 276.1 273.4 270.3 266.7 263.6 251.9

J1978.151 J1978.151 112.22 96.3 285.80 303.2 299.3 294.9 289.7 285.8 281.3 278.3 275.3 271.9 267.8 264.3 251.0

J1978.395 J1978.395 2.06 100 22.73 22.7 22.5 22.2 21.9 21.6 21.3 21.2 21.0 20.8 20.5 20.3 19.6

J198 J198 137.18 95.4 572.60 610.6 603.9 595.6 586.4 579.8 572.6 567.8 562.9 557.3 550.9 545.2 523.1

J19874.67 J19874.67 2.01 100 17.33 17.3 17.2 17.0 16.7 16.5 16.3 16.2 16.1 15.9 15.8 15.6 15.1

J199 J199 146.44 94.8 568.40 611.4 604.7 596.5 587.2 580.5 573.2 568.4 563.4 557.7 551.4 545.5 523.4

J199.6136 J199.6136 2.02 100 16.88 16.9 16.7 16.5 16.3 16.1 15.9 15.8 15.7 15.5 15.4 15.2 14.7

J2 J2 9.46 100 25.83 25.8 25.3 24.7 23.9 23.3 22.7 22.3 22.0 21.6 21.3 21.1 20.4

J200 J200 148.30 94.8 567.80 610.9 604.3 595.9 586.7 580.1 572.7 567.8 562.9 557.2 550.8 545.0 522.9

J201 J201 5.71 100 54.30 54.3 53.8 53.2 52.4 51.9 51.3 50.9 50.5 50.1 49.5 49.1 47.4

J20177.14 J20177.14 82.56 97.1 244.10 256.4 253.0 248.7 244.1 240.8 237.1 234.6 232.1 229.2 226.0 223.2 212.7

J20190.78 J20190.78 177.32 94.2 637.10 695.4 687.3 677.2 666.2 658.1 649.2 643.2 637.1 630.1 622.3 615.3 589.6

J203 J203 104.98 96.3 275.00 292.5 288.8 284.2 279.0 275.0 270.3 268.0 265.6 262.4 258.6 255.3 242.3

J20316.43 J20316.43 2.40 100 10.24 10.2 10.1 9.9 9.6 9.5 9.3 9.2 9.1 8.9 8.8 8.6 8.1

J204 J204 178.72 94.2 637.30 695.7 687.6 677.5 666.4 658.3 649.4 643.4 637.3 630.3 622.5 615.5 589.8

J2045.617 J2045.617 3.49 100 14.45 14.5 14.3 14.0 13.7 13.5 13.3 13.2 13.0 12.8 12.7 12.5 11.8

J205 J205 0.47 100 5.76 5.8 5.7 5.7 5.6 5.5 5.5 5.4 5.4 5.4 5.3 5.3 5.1

J20504.63 J20504.63 1.20 100 7.98 8.0 7.8 7.7 7.5 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.3

J2057.826 J2057.826 1.66 100 18.27 18.3 18.1 17.9 17.6 17.4 17.2 17.1 16.9 16.8 16.6 16.4 15.8

J206.1956 J206.1956 1.69 100 6.89 6.9 6.8 6.6 6.5 6.4 6.3 6.2 6.1 6.0 5.9 5.8 5.4

J207 J207 0.24 100 3.42 3.4 3.4 3.4 3.3 3.3 3.3 3.2 3.2 3.2 3.2 3.1 3.0
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Table D2: Baseline with SWM Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J207.3486 J207.3486 2.24 100 17.15 17.2 17.0 16.7 16.5 16.3 16.1 15.9 15.8 15.6 15.4 15.3 14.6

J207.3773 J207.3773 3.27 100 35.82 35.8 35.5 35.0 34.5 34.2 33.8 33.5 33.3 32.9 32.6 32.3 31.1

J208 J208 1.50 100 16.55 16.6 16.4 16.2 16.0 15.9 15.7 15.6 15.5 15.3 15.2 15.1 14.6

J209 J209 1.55 100 16.50 16.5 16.4 16.2 16.0 15.8 15.6 15.5 15.4 15.3 15.1 15.0 14.5

J20952.49 J20952.49 82.39 97.1 244.20 256.5 253.1 248.8 244.2 240.9 237.1 234.7 232.2 229.3 226.1 223.3 212.8

J20971.89 J20971.89 0.64 100 4.67 4.7 4.6 4.5 4.4 4.3 4.2 4.2 4.1 4.1 4.0 3.9 3.7

J21 J21 5.45 100 14.60 14.6 14.3 14.0 13.6 13.3 13.0 12.8 12.6 12.3 11.9 11.5 10.2

J2105.741 J2105.741 0.95 100 10.21 10.2 10.1 10.0 9.9 9.8 9.7 9.6 9.5 9.4 9.3 9.3 9.0

J21078.79 J21078.79 175.79 94.2 635.50 693.4 685.4 675.4 664.4 656.4 647.4 641.5 635.5 628.5 620.7 613.8 588.2

J2114.251 J2114.251 9.01 100 93.09 93.1 92.1 90.9 89.6 88.7 87.6 86.8 86.1 85.2 84.2 83.4 80.2

J212 J212 3.20 100 29.53 29.5 29.2 28.9 28.5 28.2 27.9 27.7 27.5 27.3 27.0 26.8 25.9

J214 J214 181.22 94.2 637.90 696.4 688.2 678.2 667.0 659.0 650.0 643.9 637.9 630.9 623.0 616.0 590.2

J21490.93 J21490.93 80.37 97.1 239.70 251.8 248.4 244.2 239.7 236.4 232.7 230.3 227.8 225.0 221.8 219.1 208.7

J215 J215 6.58 100 61.52 61.5 61.0 60.3 59.5 58.9 58.2 57.8 57.3 56.8 56.1 55.5 52.8

J2157.078 J2157.078 3.65 100 20.24 20.2 19.9 19.4 18.9 18.5 18.1 17.9 17.8 17.6 17.4 17.2 16.5

J216 J216 2.41 100 20.79 20.8 20.6 20.3 20.1 19.9 19.6 19.5 19.3 19.1 18.9 18.8 18.1

J21653.63 J21653.63 175.58 94.2 635.50 693.4 685.4 675.4 664.4 656.4 647.5 641.5 635.5 628.5 620.7 613.8 588.2

J217 J217 9.67 100 81.85 81.9 81.0 80.0 78.7 77.8 76.8 76.1 75.4 74.6 73.7 72.8 69.7

J218 J218 13.88 100 140.50 140.5 139.3 137.8 136.1 134.9 133.6 132.6 131.7 130.7 129.4 128.3 124.1

J2180.961 J2180.961 5.35 100 41.88 41.9 41.8 41.6 41.4 41.3 41.1 41.0 40.9 40.7 40.5 40.3 38.6

J21817.03 J21817.03 75.33 97.1 226.70 238.1 234.9 231.0 226.7 223.6 220.1 217.8 215.5 212.8 209.8 207.2 197.4

J219 J219 10.32 100 108.00 108.0 107.1 105.9 104.6 103.7 102.7 102.0 101.4 100.6 99.7 98.9 95.7

J219.567 J219.567 2.18 100 27.41 27.4 27.2 26.9 26.5 26.3 26.0 25.8 25.6 25.4 25.2 24.9 24.1

J220 J220 15.56 100 156.30 156.3 154.9 153.2 151.3 150.0 148.4 147.4 146.4 145.2 143.8 142.5 137.8

J220.0343 J220.0343 0.44 100 3.96 4.0 3.9 3.9 3.8 3.8 3.7 3.7 3.7 3.7 3.6 3.6 3.5

J2209.454 J2209.454 1.00 100 7.23 7.2 7.2 7.1 6.9 6.9 6.8 6.7 6.6 6.6 6.5 6.4 6.2

J221 J221 187.52 94.2 637.50 697.8 689.6 679.5 668.2 659.9 649.8 643.6 637.5 630.5 622.6 615.6 589.8

J2212.672 J2212.672 7.78 100 69.19 69.2 68.5 67.7 66.7 65.9 65.1 64.5 63.9 63.2 62.5 61.8 59.1

J222 J222 113.25 96.3 281.60 298.2 294.4 289.9 285.1 281.6 277.4 274.4 271.5 268.1 264.2 260.8 247.7

J22228.41 J22228.41 174.18 94.2 634.00 691.6 683.6 673.7 662.7 654.8 645.9 639.9 634.0 627.1 619.2 612.3 586.9

J2226.342 J2226.342 1.94 100 21.33 21.3 21.1 20.8 20.5 20.3 20.0 19.8 19.7 19.5 19.2 19.0 18.4

J223 J223 12.28 100 126.80 126.8 125.8 124.5 123.0 122.0 120.8 120.1 119.3 118.4 117.3 116.4 112.8

J22300.78 J22300.78 72.26 97.1 219.50 230.7 227.6 223.7 219.5 216.5 213.1 210.9 208.6 206.0 203.0 200.5 191.0

J224 J224 0.99 100 10.36 10.4 10.3 10.2 10.1 10.0 10.0 9.9 9.9 9.8 9.7 9.7 9.4

J2249.211 J2249.211 1.79 100 11.29 11.3 11.1 11.0 10.8 10.6 10.5 10.4 10.3 10.1 10.0 9.9 9.4

J225 J225 3.16 100 34.11 34.1 33.8 33.3 32.8 32.5 32.1 31.8 31.6 31.2 30.9 30.6 29.5

J2259.686 J2259.686 6.68 100 68.55 68.6 67.9 67.0 66.0 65.3 64.5 64.0 63.5 62.8 62.1 61.5 59.2

J226 J226 185.09 94.2 637.90 698.2 690.0 679.9 668.8 660.6 650.2 644.0 637.9 630.9 623.0 616.0 590.1

J2263.024 J2263.024 2.04 100 4.95 5.0 4.9 4.8 4.7 4.7 4.6 4.6 4.5 4.5 4.4 4.4 4.2

J2269.026 J2269.026 0.00 100 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

J227 J227 108.95 96.3 286.20 304.9 300.8 295.6 290.2 286.2 281.7 278.8 275.8 272.3 268.3 264.7 251.1

J227.6454 J227.6454 4.64 100 26.83 26.8 26.4 25.9 25.4 25.1 24.7 24.5 24.3 24.0 23.7 23.5 22.4

J228 J228 0.64 100 6.10 6.1 6.0 6.0 5.9 5.8 5.8 5.7 5.7 5.6 5.6 5.5 5.3

J2282.728 J2282.728 2.98 100 27.79 27.8 27.5 27.1 26.8 26.5 26.1 25.9 25.7 25.5 25.2 24.9 24.0

J229 J229 210.00 93.5 665.90 744.0 734.7 722.8 709.2 698.9 687.1 680.3 673.7 665.9 657.1 649.3 620.3

J2295.747 J2295.747 1.77 100 14.86 14.9 14.7 14.5 14.3 14.2 14.0 13.9 13.8 13.7 13.5 13.4 12.9

J23 J23 2.67 100 8.99 9.0 8.8 8.6 8.4 8.3 8.1 8.0 7.9 7.7 7.6 7.5 7.0

J230 J230 208.72 93.5 666.10 744.3 735.0 723.1 709.5 699.1 687.2 680.5 673.9 666.1 657.2 649.4 620.4

J231 J231 210.64 93.5 665.70 743.7 734.4 722.5 709.0 698.7 686.9 680.2 673.5 665.7 656.9 649.1 620.2

J2314.506 J2314.506 2.78 100 23.80 23.8 23.4 23.0 22.5 22.1 21.7 21.4 21.1 20.8 20.4 20.0 18.6

J232 J232 329.74 89.4 862.10 1031.0 1018.0 1002.0 983.4 970.3 955.5 946.3 937.2 926.2 913.8 902.8 862.1

J233 J233 20.97 100 195.80 195.8 193.9 191.5 188.9 187.0 184.9 183.5 182.1 180.5 178.6 176.9 170.4

J23306.77 J23306.77 71.52 97.1 220.70 231.9 228.8 224.9 220.7 217.6 214.2 211.8 209.6 206.9 203.9 201.4 191.8

J2336.502 J2336.502 1.80 100 19.79 19.8 19.6 19.3 19.0 18.8 18.6 18.4 18.2 18.1 17.8 17.7 17.0

J234 J234 0.62 100 1.43 1.4 1.4 1.3 1.3 1.3 1.3 1.2 1.2 1.2 1.2 1.2 1.1

J2344.545 J2344.545 3.24 100 7.49 7.5 7.4 7.2 7.0 6.9 6.8 6.7 6.6 6.5 6.4 6.3 5.9

J235 J235 19.07 100 162.70 162.7 161.0 158.9 156.6 154.9 152.9 151.6 150.2 148.7 146.9 145.3 139.6

J2356.007 J2356.007 147.51 94.8 567.80 610.9 604.2 595.9 586.7 580.1 572.7 567.8 562.9 557.2 550.9 545.0 523.0

J236 J236 332.73 89.4 854.80 1021.0 1008.0 992.0 974.4 961.6 947.3 938.1 928.9 918.0 905.7 894.8 854.8

J237 J237 9.25 100 95.58 95.6 94.6 93.4 92.1 91.1 90.0 89.3 88.5 87.6 86.6 85.7 82.5

J2372.492 J2372.492 1.64 100 18.23 18.2 18.1 17.8 17.6 17.4 17.2 17.0 16.9 16.7 16.5 16.4 15.8

J238 J238 0.68 100 8.30 8.3 8.2 8.1 8.0 7.9 7.9 7.8 7.8 7.7 7.6 7.5 7.3

J239 J239 0.35 100 4.54 4.5 4.5 4.4 4.4 4.4 4.3 4.3 4.2 4.2 4.2 4.1 4.0

J24 J24 33.10 99.2 144.10 146.0 144.1 141.6 138.9 137.0 134.9 133.5 132.1 130.4 128.5 126.8 120.5

J24.33131 J24.33131 0.99 100 6.24 6.2 6.3 5.9 6.0 5.8 5.8 5.6 5.7 5.5 5.5 5.3 4.7

J240 J240 5.27 100 50.01 50.0 49.5 48.9 48.3 47.8 47.3 46.9 46.6 46.2 45.7 45.3 43.7

J241 J241 4.70 100 43.91 43.9 43.5 43.0 42.4 42.0 41.5 41.2 40.8 40.5 40.1 39.7 38.3

J242 J242 8.09 100 80.12 80.1 79.4 78.5 77.4 76.7 75.9 75.3 74.7 74.1 73.4 72.7 70.3
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Table D2: Baseline with SWM Model - Regional Storm Peak Flow
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Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J243 J243 10.83 100 107.20 107.2 106.2 104.9 103.5 102.4 101.2 100.4 99.5 98.3 96.7 96.1 94.1

J243.0081 J243.0081 332.73 89.4 854.60 1021.0 1008.0 991.8 974.2 961.4 947.1 937.9 928.7 917.8 905.5 894.7 854.6

J2435.76 J2435.76 6.68 100 68.69 68.7 68.0 67.1 66.2 65.5 64.7 64.2 63.7 63.1 62.4 61.7 59.5

J2440.272 J2440.272 7.75 100 18.35 18.4 18.0 17.6 17.1 16.7 16.3 16.1 15.8 15.5 15.2 14.9 13.8

J245 J245 6.33 100 67.64 67.6 67.0 66.2 65.3 64.7 64.0 63.5 63.0 62.5 61.9 61.3 59.3

J2458.289 J2458.289 11.05 100 70.49 70.5 69.6 68.5 67.4 66.5 65.6 65.0 64.4 63.6 62.7 62.0 59.2

J246 J246 0.72 100 9.40 9.4 9.3 9.2 9.1 9.0 8.9 8.9 8.8 8.7 8.6 8.6 8.3

J24638.86 J24638.86 70.28 97.1 223.20 234.5 231.4 227.5 223.2 220.2 216.7 214.4 212.1 209.5 206.4 203.8 194.0

J2469.76 J2469.76 2.21 100 19.83 19.8 19.6 19.3 19.1 18.8 18.6 18.4 18.3 18.1 17.9 17.7 17.0

J247 J247 7.06 100 64.67 64.7 64.1 63.3 62.4 61.7 60.9 60.4 59.9 59.2 58.5 57.9 55.4

J248 J248 16.82 100 165.90 165.9 164.4 162.5 160.4 158.9 157.3 156.2 155.1 153.8 152.3 151.0 145.9

J249 J249 21.20 100 195.80 195.8 193.9 191.6 189.0 187.2 185.0 183.6 182.2 180.4 178.5 176.7 170.3

J25 J25 2.74 100 27.50 27.5 27.2 26.9 26.5 26.2 25.9 25.7 25.4 25.2 24.9 24.7 23.7

J250 J250 105.96 96.3 275.40 293.0 289.3 284.6 279.4 275.4 271.3 268.6 266.0 262.8 259.0 255.7 242.6

J2503.21 J2503.21 21.00 100 69.83 69.8 69.1 68.1 67.1 66.3 65.5 64.9 64.3 63.7 62.9 62.3 60.0

J251 J251 3.69 100 34.87 34.9 34.5 34.1 33.6 33.3 32.9 32.6 32.3 32.0 31.7 31.4 30.3

J2521.753 J2521.753 3.96 100 25.91 25.9 25.5 25.0 24.5 24.1 23.7 23.4 23.1 22.7 22.4 22.0 20.8

J2524.044 J2524.044 1.78 100 19.67 19.7 19.5 19.2 18.9 18.7 18.4 18.3 18.1 17.9 17.7 17.5 16.9

J2524.067 J2524.067 1.70 100 10.84 10.8 10.7 10.5 10.4 10.2 10.1 10.0 9.9 9.7 9.6 9.5 9.0

J253 J253 2.92 100 28.16 28.2 27.9 27.7 27.3 27.2 27.0 26.7 26.5 26.4 26.1 25.9 24.9

J253.3366 J253.3366 0.23 100 1.93 1.9 1.9 1.9 1.9 1.8 1.8 1.8 1.8 1.8 1.7 1.7 1.7

J254 J254 13.48 100 83.08 83.1 82.1 80.9 79.5 78.5 77.4 76.6 75.9 75.0 74.1 73.2 70.1

J254.5257 J254.5257 2.00 100 11.07 11.1 10.9 10.8 10.6 10.4 10.3 10.2 10.1 10.0 9.8 9.7 9.4

J25470 J25470 69.29 97.1 224.50 235.9 232.7 228.8 224.5 221.5 218.0 215.7 213.4 210.7 207.7 205.1 195.7

J256 J256 0.99 100 10.64 10.6 10.5 10.4 10.3 10.2 10.1 10.0 9.9 9.9 9.8 9.7 9.4

J257 J257 1.89 100 18.67 18.7 18.5 18.3 18.0 17.8 17.6 17.4 17.3 17.1 16.9 16.8 16.2

J2571.41 J2571.41 5.35 100 41.91 41.9 41.8 41.7 41.5 41.3 41.2 41.1 41.0 40.8 40.6 40.5 39.0

J258 J258 5.02 100 47.47 47.5 47.0 46.4 45.8 45.4 44.9 44.5 44.2 43.8 43.3 42.9 41.5

J259 J259 3.01 100 28.81 28.8 28.5 28.2 27.8 27.5 27.2 27.0 26.8 26.5 26.3 26.0 25.1

J25903.3 J25903.3 69.29 97.1 224.90 236.3 233.1 229.2 224.9 221.8 218.3 216.0 213.7 211.1 208.1 205.5 196.1

J26 J26 2.97 100 5.89 5.9 5.8 5.6 5.5 5.4 5.2 5.1 5.1 5.0 4.9 4.8 4.4

J260 J260 9.76 100 96.89 96.9 95.9 94.7 93.4 92.6 91.7 91.1 90.4 89.7 88.9 88.1 85.4

J2603.296 J2603.296 16.40 100 163.00 163.0 161.6 159.8 157.8 156.3 154.7 153.6 152.5 151.2 149.7 148.4 143.3

J26067.7 J26067.7 67.83 97.1 220.30 231.5 228.4 224.5 220.3 217.2 213.8 211.6 209.3 206.7 203.7 201.1 191.8

J2609.602 J2609.602 5.90 100 24.91 24.9 24.5 24.0 23.4 23.0 22.5 22.3 22.1 21.8 21.5 21.2 20.2

J261 J261 9.41 100 94.03 94.0 93.2 92.1 90.9 90.0 89.1 88.4 87.7 87.0 86.1 85.4 82.6

J2612.824 J2612.824 41.65 99.2 284.50 288.0 284.5 280.0 275.1 271.5 267.5 264.8 262.2 259.2 255.6 252.5 241.2

J262 J262 1.69 100 18.71 18.7 18.5 18.3 18.1 17.9 17.7 17.6 17.5 17.4 17.2 17.0 16.5

J2622.986 J2622.986 0.86 100 2.14 2.1 2.1 2.1 2.0 2.0 2.0 2.0 1.9 1.9 1.9 1.9 1.8

J263 J263 2.23 100 22.77 22.8 22.6 22.3 22.0 21.8 21.5 21.3 21.2 21.0 20.7 20.6 19.8

J26374.46 J26374.46 67.83 97.1 220.30 231.6 228.4 224.5 220.3 217.3 213.9 211.6 209.4 206.7 203.8 201.2 191.9

J264 J264 16.59 100 164.20 164.2 162.7 160.8 158.8 157.3 155.7 154.6 153.5 152.2 150.7 149.4 144.4

J265 J265 13.58 100 139.00 139.0 137.8 136.4 134.8 133.6 132.3 131.5 130.6 129.6 128.4 127.4 123.4

J2650.651 J2650.651 29.41 99.2 155.50 157.4 155.5 153.2 150.8 149.2 147.3 146.1 144.8 143.3 141.6 140.1 134.4

J26558.84 J26558.84 67.28 97.1 219.60 230.8 227.7 223.8 219.6 216.5 213.1 210.9 208.6 206.0 203.0 200.5 191.2

J266 J266 2.95 100 29.25 29.3 28.9 28.6 28.2 27.9 27.5 27.3 27.1 26.8 26.5 26.3 25.3

J2668.806 J2668.806 3.49 100 15.01 15.0 14.8 14.5 14.3 14.0 13.8 13.7 13.5 13.3 13.1 12.9 12.3

J267 J267 3.11 100 33.65 33.7 33.3 32.9 32.4 32.1 31.7 31.4 31.2 30.9 30.5 30.2 29.1

J268 J268 1.93 100 20.87 20.9 20.7 20.4 20.1 19.9 19.7 19.5 19.4 19.2 19.0 18.8 18.1

J269 J269 1.26 100 13.93 13.9 13.8 13.6 13.5 13.3 13.2 13.1 13.0 12.9 12.8 12.6 12.2

J2692.298 J2692.298 6.33 100 65.24 65.2 64.6 63.8 62.9 62.2 61.4 61.0 60.5 59.9 59.2 58.6 56.5

J26984.93 J26984.93 66.39 97.1 218.70 229.9 226.8 222.9 218.7 215.7 212.3 210.1 207.8 205.3 202.3 199.8 190.6

J27 J27 3.98 100 11.59 11.6 11.4 11.1 10.8 10.6 10.4 10.3 10.1 9.9 9.7 9.5 8.9

J270 J270 2.54 100 24.30 24.3 24.1 23.8 23.5 23.3 23.0 22.8 22.7 22.5 22.2 22.0 21.3

J271 J271 2.00 100 22.13 22.1 21.9 21.7 21.4 21.2 21.0 20.8 20.6 20.5 20.3 20.1 19.4

J272 J272 2.45 100 26.63 26.6 26.4 26.1 25.8 25.5 25.3 25.1 24.9 24.7 24.5 24.3 23.5

J273 J273 151.68 94.8 568.90 612.1 605.4 597.1 587.9 581.2 573.8 568.9 564.0 558.3 551.8 546.0 523.9

J2734.029 J2734.029 329.74 89.4 861.10 1030.0 1017.0 1000.0 982.0 969.0 954.2 945.1 935.9 925.0 912.6 901.7 861.1

J2740.096 J2740.096 33.00 99.2 144.20 146.2 144.2 141.7 139.1 137.1 135.0 133.6 132.2 130.5 128.6 127.0 120.7

J2747.916 J2747.916 109.95 96.3 285.90 304.4 300.3 295.3 289.8 285.9 281.4 278.4 275.4 272.0 267.9 264.4 251.0

J2748.186 J2748.186 3.15 100 31.30 31.3 31.0 30.6 30.2 29.8 29.5 29.2 29.0 28.7 28.4 28.1 27.1

J275 J275 11.05 100 70.65 70.7 69.8 68.7 67.5 66.7 65.8 65.2 64.5 63.8 62.9 62.2 59.3

J276 J276 1.75 100 15.82 15.8 15.7 15.5 15.2 15.1 14.9 14.8 14.6 14.5 14.3 14.2 13.7

J2766.275 J2766.275 3.65 100 20.25 20.3 19.9 19.5 18.9 18.5 18.1 17.9 17.8 17.6 17.4 17.2 16.5

J278 J278 1.36 100 15.04 15.0 14.9 14.7 14.5 14.4 14.3 14.2 14.1 13.9 13.8 13.7 13.2

J27871.04 J27871.04 66.19 97.1 218.40 229.5 226.4 222.5 218.4 215.4 212.0 209.7 207.5 204.9 202.0 199.5 190.5

J2798.016 J2798.016 0.58 100 5.80 5.8 5.7 5.7 5.6 5.5 5.4 5.4 5.3 5.3 5.2 5.1 4.9

J2801.347 J2801.347 1.26 100 7.47 7.5 7.4 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.5 6.5 6.1
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Table D2: Baseline with SWM Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J2806.512 J2806.512 2.44 100 5.01 5.0 4.9 4.8 4.7 4.6 4.5 4.4 4.3 4.3 4.2 4.1 3.8

J28149.14 J28149.14 66.19 97.1 218.50 229.6 226.5 222.6 218.5 215.5 212.1 209.8 207.6 205.0 202.1 199.6 190.5

J2828.014 J2828.014 212.65 93.5 664.70 743.0 733.7 721.8 708.3 697.4 685.9 679.1 672.5 664.7 655.9 648.2 619.5

J2830.062 J2830.062 1.01 100 8.21 8.2 8.1 8.0 7.9 7.8 7.7 7.7 7.6 7.5 7.5 7.4 7.1

J28374.86 J28374.86 62.86 98.2 206.20 212.7 209.8 206.2 202.3 199.4 196.3 194.2 192.0 189.6 186.8 184.5 175.9

J2849.141 J2849.141 13.10 100 103.80 103.8 102.4 100.8 99.1 97.8 96.4 95.5 94.6 93.5 92.3 91.2 86.9

J2865.896 J2865.896 23.17 100 143.60 143.6 141.9 139.9 137.8 136.4 134.7 133.6 132.4 131.0 129.5 128.2 123.1

J28839.05 J28839.05 62.19 98.2 203.60 210.0 207.2 203.6 199.7 196.9 193.7 191.6 189.5 187.1 184.4 182.0 173.5

J2890.553 J2890.553 0.89 100 5.39 5.4 5.3 5.2 5.1 5.1 5.0 4.9 4.9 4.8 4.7 4.7 4.5

J29.66262 J29.66262 0.33 100 4.25 4.2 4.2 4.2 4.1 4.1 4.0 4.0 4.0 3.9 3.9 3.9 3.7

J2909.747 J2909.747 2.43 100 21.68 21.7 21.5 21.2 20.9 20.6 20.4 20.2 20.1 19.9 19.6 19.4 18.7

J2944.1 J2944.1 1.41 100 16.57 16.6 16.4 16.2 16.0 15.8 15.7 15.5 15.4 15.3 15.1 15.0 14.5

J2946.17 J2946.17 2.78 100 23.53 23.5 23.2 22.8 22.3 21.9 21.5 21.2 21.0 20.6 20.2 19.8 18.3

J29550.09 J29550.09 60.95 98.2 198.80 205.2 202.4 198.8 195.0 192.2 189.1 187.1 185.0 182.6 179.8 177.5 169.0

J2968.376 J2968.376 41.65 99.2 284.50 288.0 284.5 280.1 275.2 271.7 267.6 264.8 262.2 259.2 255.7 252.5 241.3

J2978.905 J2978.905 3.51 100 39.30 39.3 38.9 38.5 38.0 37.6 37.2 36.9 36.7 36.3 36.0 35.6 34.4

J30 J30 2.40 100 10.25 10.3 10.1 9.9 9.6 9.5 9.3 9.2 9.1 8.9 8.8 8.6 8.1

J3031.317 J3031.317 37.41 99.2 265.90 269.2 265.9 261.8 257.2 253.8 250.2 247.7 245.3 242.4 239.1 236.1 225.5

J30415.82 J30415.82 60.95 98.2 199.10 205.5 202.7 199.1 195.3 192.5 189.4 187.3 185.3 182.8 180.1 177.7 169.2

J3053.744 J3053.744 0.58 100 5.88 5.9 5.8 5.7 5.6 5.6 5.5 5.4 5.4 5.3 5.3 5.2 5.0

J3055.065 J3055.065 11.05 100 70.59 70.6 69.7 68.6 67.4 66.6 65.7 65.1 64.5 63.7 62.8 62.1 59.3

J3065.13 J3065.13 3.04 100 30.14 30.1 29.8 29.5 29.0 28.7 28.4 28.2 27.9 27.7 27.4 27.1 26.1

J3076.268 J3076.268 5.53 100 24.21 24.2 23.8 23.4 22.8 22.4 21.9 21.7 21.4 21.2 20.9 20.6 19.7

J31 J31 4.93 100 34.54 34.5 34.0 33.4 32.7 32.2 31.7 31.3 31.0 30.6 30.1 29.6 28.1

J31090.56 J31090.56 57.19 98.2 180.70 186.6 184.0 180.7 177.1 174.5 171.7 169.8 167.8 165.6 163.1 160.9 152.9

J3110.563 J3110.563 3.99 100 33.78 33.8 33.6 33.5 33.3 33.1 33.0 32.8 32.8 32.6 32.4 32.2 31.0

J3121.838 J3121.838 21.00 100 69.95 70.0 69.2 68.2 67.2 66.4 65.6 65.0 64.4 63.8 63.0 62.4 60.1

J3125.131 J3125.131 7.06 100 64.49 64.5 63.9 63.2 62.2 61.6 60.8 60.2 59.7 59.1 58.4 57.7 55.2

J3136.52 J3136.52 146.44 94.8 568.10 611.2 604.5 596.1 587.0 580.4 573.0 568.1 563.2 557.5 551.1 545.2 523.2

J31513.09 J31513.09 56.80 98.2 179.50 185.4 182.8 179.5 176.0 173.4 170.6 168.7 166.8 164.5 162.0 159.8 151.9

J3154.831 J3154.831 7.75 100 18.32 18.3 18.0 17.5 17.0 16.7 16.3 16.1 15.8 15.5 15.2 14.9 13.8

J31781.33 J31781.33 55.98 98.2 175.90 181.7 179.1 175.9 172.4 169.9 167.1 165.2 163.4 161.2 158.7 156.6 148.8

J318.9107 J318.9107 3.01 100 28.78 28.8 28.5 28.2 27.8 27.5 27.2 27.0 26.8 26.5 26.3 26.0 25.1

J32.37985 J32.37985 1.00 100 9.18 9.2 9.1 9.0 8.9 8.8 8.7 8.6 8.5 8.4 8.4 8.3 8.0

J320.1186 J320.1186 33.63 99.2 111.30 112.7 111.3 109.5 107.7 106.3 104.7 103.7 102.7 101.4 100.1 99.0 95.0

J32091 J32091 55.98 98.2 175.90 181.7 179.2 175.9 172.4 169.9 167.1 165.3 163.4 161.2 158.8 156.7 148.9

J3214.675 J3214.675 2.52 100 9.87 9.9 9.7 9.6 9.4 9.2 9.1 9.0 8.9 8.7 8.6 8.5 8.1

J32332.4 J32332.4 22.06 100 72.15 72.2 71.1 69.7 68.2 67.1 65.9 65.1 64.3 63.3 62.2 61.3 57.8

J3236 J3236 3.42 100 18.95 19.0 18.7 18.3 17.9 17.6 17.2 17.0 16.9 16.7 16.5 16.3 15.6

J3243.99 J3243.99 143.74 94.8 568.80 612.0 605.3 596.9 587.8 581.2 573.8 568.8 563.9 558.4 552.0 546.1 524.0

J3261.548 J3261.548 0.77 100 7.65 7.7 7.6 7.5 7.4 7.3 7.3 7.2 7.1 7.1 7.0 7.0 6.7

J3278.331 J3278.331 3.71 100 23.55 23.6 23.2 22.7 22.2 21.8 21.4 21.2 20.9 20.6 20.2 19.9 18.8

J32876.31 J32876.31 15.67 100 47.77 47.8 47.0 46.1 45.1 44.4 43.6 43.0 42.5 41.9 41.2 40.5 38.2

J3294.75 J3294.75 3.11 100 16.64 16.6 16.4 16.0 15.6 15.3 14.9 14.6 14.3 14.1 13.9 13.8 13.2

J33 J33 0.27 100 0.60 0.6 0.6 0.6 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

J33.84014 J33.84014 1.51 100 2.82 2.8 2.8 2.7 2.6 2.6 2.5 2.5 2.4 2.4 2.3 2.3 2.1

J3345.017 J3345.017 1.19 100 14.89 14.9 14.8 14.6 14.4 14.3 14.1 14.0 13.9 13.8 13.6 13.5 13.1

J336.9934 J336.9934 2.26 100 24.21 24.2 24.0 23.7 23.4 23.1 22.8 22.6 22.5 22.2 22.0 21.8 21.0

J33661.73 J33661.73 15.32 100 46.95 47.0 46.2 45.3 44.4 43.7 42.9 42.4 41.9 41.3 40.6 40.0 37.7

J3371.539 J3371.539 2.00 100 22.01 22.0 21.8 21.6 21.3 21.1 20.9 20.8 20.6 20.5 20.3 20.1 19.5

J34 J34 3.06 100 20.47 20.5 20.1 19.7 19.3 19.0 18.6 18.3 18.1 17.8 17.5 17.2 16.3

J34070.73 J34070.73 15.32 100 47.06 47.1 46.3 45.5 44.5 43.8 43.0 42.5 42.0 41.4 40.7 40.1 37.8

J3408.713 J3408.713 3.03 100 18.43 18.4 18.1 17.7 17.3 17.0 16.7 16.5 16.2 16.0 15.7 15.4 14.5

J3415.427 J3415.427 1.55 100 3.23 3.2 3.2 3.1 3.1 3.0 3.0 2.9 2.9 2.9 2.8 2.8 2.7

J3415.551 J3415.551 0.86 100 2.51 2.5 2.5 2.4 2.4 2.4 2.3 2.3 2.3 2.3 2.2 2.2 2.1

J3422.899 J3422.899 15.70 100 157.20 157.2 155.9 154.2 152.3 150.9 149.4 148.3 147.3 146.1 144.7 143.4 138.7

J3425.845 J3425.845 2.95 100 29.26 29.3 29.0 28.6 28.2 27.9 27.5 27.3 27.1 26.8 26.5 26.3 25.3

J3471.385 J3471.385 108.95 96.3 286.00 304.6 300.5 295.4 289.9 286.0 281.5 278.5 275.6 272.1 268.1 264.5 251.0

J34794.18 J34794.18 13.60 100 39.51 39.5 38.9 38.1 37.3 36.7 36.0 35.5 35.1 34.7 34.1 33.6 31.7

J35 J35 72.26 97.1 220.70 231.9 228.8 224.9 220.7 217.6 214.2 211.9 209.7 207.0 204.0 201.4 191.9

J35.38415 J35.38415 3.64 100 39.96 40.0 39.6 39.2 38.8 38.5 38.0 37.7 37.4 37.1 36.8 36.5 35.3

J3521.134 J3521.134 0.89 100 5.54 5.5 5.5 5.4 5.3 5.2 5.1 5.1 5.0 5.0 4.9 4.8 4.6

J355.9441 J355.9441 0.47 100 3.29 3.3 3.3 3.2 3.2 3.2 3.1 3.1 3.1 3.1 3.0 3.0 2.9

J35527.97 J35527.97 13.60 100 39.58 39.6 39.0 38.2 37.3 36.7 36.0 35.6 35.1 34.6 34.0 33.4 31.5

J356.2772 J356.2772 0.68 100 8.23 8.2 8.2 8.1 8.0 7.9 7.8 7.7 7.7 7.6 7.5 7.5 7.2

J3562.64 J3562.64 2.95 100 15.56 15.6 15.3 15.0 14.6 14.3 13.9 13.7 13.4 13.1 13.0 12.8 12.2

J358.0861 J358.0861 14.06 100 87.38 87.4 86.4 85.1 83.7 82.7 81.6 80.8 80.1 79.3 78.3 77.5 74.4

J3591.947 J3591.947 37.22 99.2 266.40 269.7 266.4 262.4 257.9 254.6 250.7 248.2 245.8 242.9 239.6 236.7 225.9
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Table D2: Baseline with SWM Model - Regional Storm Peak Flow
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 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J36 J36 0.97 100 2.16 2.2 2.1 2.0 2.0 1.9 1.9 1.9 1.8 1.8 1.8 1.8 1.6

J36105.61 J36105.61 5.76 100 11.85 11.9 11.7 11.5 11.2 11.1 10.9 10.8 10.6 10.5 10.3 10.2 9.7

J3611.151 J3611.151 10.24 100 67.13 67.1 66.3 65.3 64.1 63.3 62.4 61.9 61.3 60.6 59.8 59.1 56.4

J36559.58 J36559.58 5.09 100 9.16 9.2 9.0 8.8 8.6 8.5 8.4 8.2 8.1 8.0 7.9 7.8 7.4

J3661.799 J3661.799 1.67 100 16.17 16.2 16.0 15.8 15.6 15.4 15.3 15.1 15.0 14.9 14.7 14.6 14.0

J3668.72 J3668.72 12.51 100 99.51 99.5 98.2 96.6 95.0 93.8 92.5 91.6 90.8 89.7 88.6 87.5 83.5

J367.1215 J367.1215 30.37 99.2 158.90 160.6 158.9 156.7 154.2 152.5 150.5 149.2 147.9 146.4 144.7 143.2 137.4

J3692.279 J3692.279 1.19 100 15.01 15.0 14.9 14.7 14.5 14.4 14.2 14.1 14.0 13.9 13.7 13.6 13.2

J37 J37 14.60 100 35.16 35.2 34.6 33.9 33.2 32.6 32.0 31.6 31.2 30.8 30.4 30.1 28.7

J3702.004 J3702.004 1.01 100 8.29 8.3 8.2 8.1 8.0 7.9 7.8 7.8 7.7 7.6 7.5 7.5 7.2

J37218.68 J37218.68 4.33 100 6.99 7.0 6.9 6.7 6.5 6.3 6.2 6.1 6.0 5.9 5.7 5.6 5.3

J3743.835 J3743.835 2.50 100 24.94 24.9 24.7 24.3 24.0 23.7 23.4 23.2 23.0 22.8 22.5 22.3 21.4

J3757.015 J3757.015 7.54 100 53.12 53.1 52.5 51.8 50.9 50.3 49.6 49.1 48.7 48.1 47.5 47.0 44.9

J3783.497 J3783.497 21.99 100 141.10 141.1 139.5 137.5 135.4 134.0 132.4 131.3 130.2 128.9 127.4 126.0 121.0

J38 J38 2.08 100 13.64 13.6 13.5 13.3 13.0 12.8 12.6 12.5 12.4 12.3 12.1 11.9 11.4

J383.3055 J383.3055 0.92 100 5.08 5.1 5.0 4.9 4.8 4.7 4.6 4.6 4.5 4.5 4.4 4.3 4.1

J3838.842 J3838.842 1.53 100 4.27 4.3 4.2 4.1 4.0 3.9 3.9 3.8 3.8 3.7 3.6 3.6 3.4

J38485.58 J38485.58 3.83 100 6.71 6.7 6.6 6.4 6.3 6.1 6.0 5.9 5.8 5.7 5.6 5.5 5.1

J3858.605 J3858.605 2.00 100 22.00 22.0 21.8 21.5 21.2 21.0 20.8 20.7 20.5 20.3 20.1 19.9 19.4

J386.0027 J386.0027 3.93 100 41.33 41.3 41.1 40.8 40.4 40.2 39.8 39.6 39.3 39.0 38.7 38.3 37.2

J38658.73 J38658.73 3.29 100 6.20 6.2 6.1 5.9 5.8 5.7 5.5 5.4 5.4 5.3 5.1 5.1 4.7

J3872.271 J3872.271 20.14 100 68.21 68.2 67.5 66.6 65.5 64.8 64.0 63.4 62.9 62.3 61.5 60.9 58.7

J3873.449 J3873.449 2.79 100 16.69 16.7 16.4 16.1 15.7 15.4 15.1 14.9 14.7 14.5 14.2 14.0 13.1

J3895.637 J3895.637 7.36 100 16.67 16.7 16.3 15.9 15.4 15.1 14.7 14.5 14.2 14.0 13.6 13.4 12.4

J390.7445 J390.7445 1.94 100 14.83 14.8 14.7 14.5 14.2 14.1 13.9 13.8 13.7 13.5 13.4 13.2 12.7

J3903.758 J3903.758 143.74 94.8 569.70 612.8 606.1 597.8 588.6 582.0 574.6 569.7 564.8 559.1 552.7 546.9 524.8

J39277.98 J39277.98 2.97 100 5.89 5.9 5.8 5.6 5.5 5.3 5.2 5.1 5.0 5.0 4.8 4.7 4.4

J3941.875 J3941.875 3.27 100 18.39 18.4 18.2 17.9 17.6 17.4 17.1 16.9 16.8 16.6 16.4 16.2 15.5

J39421.16 J39421.16 1.46 100 3.34 3.3 3.3 3.2 3.1 3.0 2.9 2.9 2.8 2.8 2.7 2.7 2.5

J3961.216 J3961.216 6.58 100 61.03 61.0 60.5 59.8 59.0 58.3 57.6 57.1 56.6 56.0 55.4 54.8 52.4

J3962.639 J3962.639 1.55 100 3.35 3.3 3.3 3.2 3.2 3.1 3.1 3.1 3.0 3.0 2.9 2.9 2.8

J3974.2 J3974.2 0.61 100 5.75 5.8 5.7 5.6 5.5 5.5 5.4 5.4 5.3 5.3 5.2 5.1 4.9

J399.0657 J399.0657 2.99 100 25.21 25.2 25.0 24.6 24.3 24.0 23.8 23.6 23.4 23.2 22.9 22.7 21.9

J39980.87 J39980.87 1.24 100 2.88 2.9 2.8 2.7 2.6 2.6 2.5 2.5 2.4 2.4 2.3 2.3 2.1

J4 J4 5.21 100 23.34 23.3 23.0 22.5 22.0 21.6 21.2 20.9 20.7 20.5 20.2 19.9 19.0

J40 J40 3.65 100 20.26 20.3 19.9 19.5 18.9 18.6 18.2 18.1 17.9 17.7 17.5 17.4 16.6

J40.64629 J40.64629 2.67 100 9.00 9.0 8.8 8.7 8.4 8.3 8.1 8.0 7.9 7.8 7.6 7.5 7.0

J4030.6 J4030.6 2.15 100 21.38 21.4 21.1 20.8 20.5 20.3 20.0 19.8 19.7 19.4 19.2 19.0 18.2

J4033.633 J4033.633 12.51 100 99.54 99.5 98.3 96.7 95.1 93.9 92.6 91.7 90.9 89.9 88.7 87.6 83.5

J404.47 J404.47 0.52 100 3.52 3.5 3.5 3.4 3.3 3.3 3.2 3.2 3.1 3.1 3.0 3.0 2.8

J4052.835 J4052.835 14.74 100 148.40 148.4 147.1 145.5 143.7 142.4 141.0 140.0 139.1 137.9 136.6 135.4 131.0

J40608 J40608 0.81 100 1.86 1.9 1.8 1.8 1.7 1.7 1.7 1.7 1.6 1.6 1.6 1.5 1.5

J4065.886 J4065.886 1.01 100 13.02 13.0 12.9 12.8 12.6 12.5 12.4 12.3 12.2 12.1 12.0 11.9 11.5

J40959.17 J40959.17 0.81 100 1.95 2.0 1.9 1.9 1.8 1.8 1.8 1.7 1.7 1.7 1.6 1.6 1.5

J41 J41 1.03 100 10.87 10.9 10.8 10.6 10.5 10.3 10.2 10.1 10.0 9.9 9.8 9.7 9.3

J41.50366 J41.50366 30.75 99.2 160.50 162.3 160.5 158.3 155.8 154.0 152.1 150.7 149.4 147.8 146.1 144.6 138.7

J412.2434 J412.2434 4.46 100 10.54 10.5 10.4 10.2 10.0 9.9 9.7 9.6 9.5 9.3 9.2 9.1 8.6

J4145.856 J4145.856 1.10 100 10.60 10.6 10.5 10.4 10.2 10.1 10.0 9.9 9.8 9.7 9.6 9.5 9.2

J4168.283 J4168.283 2.21 100 11.26 11.3 11.1 10.9 10.7 10.5 10.3 10.2 10.0 9.9 9.7 9.6 9.0

J42 J42 2.95 100 15.50 15.5 15.3 15.0 14.7 14.4 14.2 14.0 13.8 13.6 13.4 13.2 12.5

J4236.963 J4236.963 5.57 100 51.47 51.5 50.9 50.1 49.4 49.0 48.3 47.9 47.5 47.0 46.4 45.8 43.8

J4237.793 J4237.793 2.79 100 16.75 16.8 16.5 16.1 15.7 15.5 15.2 15.0 14.8 14.5 14.3 14.0 13.1

J4276.068 J4276.068 0.00 100 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

J428.0731 J428.0731 1.68 100 14.95 15.0 14.8 14.6 14.3 14.1 13.9 13.8 13.7 13.5 13.4 13.2 12.6

J43 J43 0.88 100 7.15 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.6 6.5 6.4 6.3 6.1

J430.1121 J430.1121 3.14 100 33.96 34.0 33.6 33.2 32.7 32.4 32.0 31.7 31.4 31.1 30.8 30.5 29.4

J4301.257 J4301.257 143.74 94.8 569.90 613.0 606.3 597.9 588.7 582.1 574.7 569.9 565.0 559.2 552.8 547.0 524.9

J4309.178 J4309.178 1.10 100 10.61 10.6 10.5 10.4 10.3 10.2 10.0 10.0 9.9 9.8 9.7 9.6 9.3

J4310.311 J4310.311 6.66 100 15.37 15.4 15.1 14.7 14.2 13.9 13.6 13.4 13.1 12.9 12.6 12.3 11.4

J4331.404 J4331.404 211.74 93.5 665.10 743.6 734.2 722.3 708.9 697.8 686.3 679.5 672.8 665.1 656.3 648.5 619.7

J4336.646 J4336.646 7.51 100 53.73 53.7 53.1 52.4 51.5 50.9 50.2 49.8 49.3 48.8 48.1 47.6 45.5

J4356.188 J4356.188 2.03 100 20.14 20.1 19.9 19.6 19.3 19.1 18.8 18.7 18.5 18.3 18.1 17.9 17.1

J437.6696 J437.6696 67.58 97.1 287.10 302.0 297.9 292.8 287.1 283.3 279.2 276.5 273.8 270.6 267.0 263.8 251.7

J4371.229 J4371.229 3.27 100 18.91 18.9 18.7 18.4 18.1 17.9 17.6 17.4 17.3 17.1 16.8 16.6 15.9

J4384.519 J4384.519 1.02 100 2.04 2.0 2.0 2.0 1.9 1.9 1.9 1.9 1.8 1.8 1.8 1.8 1.7

J44 J44 6.66 100 15.47 15.5 15.2 14.8 14.3 14.0 13.7 13.5 13.2 13.0 12.7 12.4 11.5

J44.12513 J44.12513 0.23 100 1.92 1.9 1.9 1.9 1.8 1.8 1.8 1.8 1.8 1.7 1.7 1.7 1.6

J44.47678 J44.47678 14.24 100 88.70 88.7 87.7 86.4 85.0 84.0 82.9 82.1 81.4 80.6 79.6 78.8 75.8
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Table D2: Baseline with SWM Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J44.52043 J44.52043 1.02 100 13.48 13.5 13.4 13.2 13.1 12.9 12.8 12.7 12.6 12.5 12.4 12.3 11.9

J4446.681 J4446.681 37.22 99.2 266.80 270.1 266.8 262.8 258.2 254.9 251.1 248.6 246.1 243.3 240.0 237.0 226.2

J4490.154 J4490.154 20.14 100 67.89 67.9 67.2 66.3 65.3 64.5 63.7 63.2 62.7 62.0 61.3 60.7 58.5

J45 J45 1.94 100 15.00 15.0 14.8 14.6 14.4 14.2 14.1 13.9 13.8 13.7 13.5 13.4 12.8

J45.21341 J45.21341 3.16 100 34.07 34.1 33.7 33.3 32.8 32.5 32.1 31.8 31.5 31.2 30.9 30.6 29.5

J450.0812 J450.0812 1.08 100 13.29 13.3 13.2 13.0 12.8 12.7 12.6 12.5 12.4 12.3 12.2 12.0 11.6

J450.4796 J450.4796 0.51 100 4.49 4.5 4.4 4.4 4.3 4.3 4.2 4.2 4.2 4.1 4.1 4.1 3.9

J4535.861 J4535.861 1.94 100 19.58 19.6 19.4 19.1 18.8 18.6 18.3 18.1 18.0 17.8 17.6 17.4 16.6

J4557.287 J4557.287 137.64 95.4 570.40 608.3 601.6 593.3 584.3 577.7 570.4 565.6 560.8 555.2 548.8 543.2 521.1

J4570.105 J4570.105 21.99 100 141.40 141.4 139.8 137.8 135.7 134.3 132.7 131.6 130.5 129.2 127.7 126.4 121.4

J4597.127 J4597.127 108.95 96.3 286.10 304.7 300.6 295.5 290.0 286.1 281.6 278.6 275.6 272.2 268.1 264.6 251.1

J4599.648 J4599.648 1.53 100 4.44 4.4 4.4 4.3 4.2 4.1 4.0 4.0 3.9 3.9 3.8 3.7 3.5

J46 J46 5.82 100 34.67 34.7 34.2 33.5 32.8 32.3 31.7 31.4 31.0 30.5 30.0 29.6 27.9

J46.39495 J46.39495 1.21 100 15.18 15.2 15.1 14.9 14.8 14.7 14.5 14.5 14.4 14.3 14.1 14.0 13.6

J463.2259 J463.2259 1.19 100 12.18 12.2 12.1 11.9 11.8 11.7 11.6 11.5 11.5 11.5 11.6 11.7 11.5

J4673.115 J4673.115 6.66 100 15.46 15.5 15.1 14.8 14.3 14.0 13.7 13.5 13.2 13.0 12.7 12.4 11.5

J4695.955 J4695.955 2.21 100 11.73 11.7 11.6 11.4 11.1 10.9 10.8 10.6 10.5 10.4 10.2 10.0 9.5

J47 J47 22.08 100 73.52 73.5 72.7 71.7 70.5 69.7 68.8 68.2 67.5 66.8 65.9 65.2 62.8

J47_2 J47_2 20.65 100 127.60 127.6 125.9 123.7 121.4 119.8 117.9 116.7 115.5 114.1 112.5 111.1 105.5

J473.8567 J473.8567 2.49 100 19.62 19.6 19.4 19.2 18.9 18.7 18.5 18.3 18.1 18.0 17.8 17.6 16.9

J4739.346 J4739.346 13.81 100 140.80 140.8 139.6 138.1 136.5 135.3 134.0 133.1 132.2 131.2 130.0 128.9 124.8

J474.8097 J474.8097 6.57 100 47.16 47.2 46.5 45.7 44.8 44.2 43.5 43.1 42.6 42.1 41.5 41.0 39.0

J4758.408 J4758.408 1.02 100 2.10 2.1 2.1 2.0 2.0 2.0 1.9 1.9 1.9 1.9 1.8 1.8 1.7

J4761.681 J4761.681 2.56 100 15.40 15.4 15.1 14.8 14.5 14.2 13.9 13.8 13.6 13.4 13.1 12.9 12.1

J478.3379 J478.3379 20.97 100 195.60 195.6 193.7 191.4 188.9 187.1 185.0 183.6 182.2 180.6 178.6 176.9 170.2

J4782.831 J4782.831 37.22 99.2 267.30 270.6 267.3 263.3 258.8 255.5 251.8 249.2 246.7 243.8 240.5 237.6 226.6

J4785.685 J4785.685 211.74 93.5 665.70 743.6 734.3 722.4 708.9 698.6 686.9 680.1 673.5 665.7 656.9 649.1 620.2

J4789.696 J4789.696 1.10 100 11.77 11.8 11.7 11.5 11.4 11.3 11.1 11.0 11.0 10.9 10.8 10.7 10.3

J48 J48 2.34 100 20.01 20.0 19.7 19.4 19.0 18.7 18.4 18.1 17.9 17.6 17.3 17.0 15.8

J48.77288 J48.77288 0.56 100 4.90 4.9 4.8 4.8 4.7 4.6 4.5 4.5 4.4 4.4 4.3 4.2 4.0

J4837.287 J4837.287 5.37 100 13.02 13.0 12.8 12.4 12.1 11.8 11.5 11.3 11.1 10.9 10.7 10.5 9.7

J485.7073 J485.7073 3.52 100 38.83 38.8 38.5 38.0 37.5 37.2 36.8 36.5 36.2 35.9 35.6 35.2 34.1

J4881.772 J4881.772 20.14 100 67.94 67.9 67.2 66.3 65.3 64.6 63.8 63.2 62.7 62.1 61.3 60.7 58.5

J4897.958 J4897.958 0.67 100 8.28 8.3 8.2 8.1 8.0 7.9 7.8 7.8 7.7 7.7 7.6 7.5 7.3

J49 J49 1.05 100 8.97 9.0 8.9 8.8 8.6 8.5 8.4 8.3 8.3 8.2 8.1 8.0 7.7

J494.5593 J494.5593 22.29 100 74.57 74.6 73.7 72.7 71.5 70.7 69.8 69.1 68.5 67.7 66.9 66.1 63.7

J496.5214 J496.5214 0.80 100 2.47 2.5 2.4 2.4 2.3 2.3 2.3 2.2 2.2 2.2 2.2 2.1 2.0

J499.7808 J499.7808 4.51 100 38.63 38.6 38.2 37.7 37.1 36.6 36.2 35.8 35.5 35.1 34.6 34.3 32.8

J5 J5 1.12 100 2.54 2.5 2.5 2.5 2.4 2.4 2.4 2.3 2.3 2.3 2.2 2.2 2.1

J50 J50 7.11 100 45.70 45.7 45.1 44.3 43.4 42.7 42.0 41.6 41.1 40.5 39.9 39.4 37.3

J503.8334 J503.8334 0.00 100 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

J503.9663 J503.9663 1.85 100 15.27 15.3 15.1 14.9 14.7 14.6 14.4 14.3 14.2 14.1 13.9 13.8 13.3

J506.839 J506.839 2.81 100 23.80 23.8 23.6 23.3 23.0 22.7 22.5 22.3 22.1 21.9 21.7 21.5 20.8

J5068.847 J5068.847 17.39 100 51.45 51.5 50.9 50.3 49.5 49.0 48.4 48.0 47.5 47.1 46.5 46.1 44.4

J51 J51 1.61 100 3.95 4.0 3.9 3.8 3.7 3.6 3.6 3.5 3.5 3.5 3.4 3.4 3.2

J510.5785 J510.5785 5.41 100 21.08 21.1 20.8 20.4 20.0 19.7 19.3 19.1 18.9 18.6 18.3 18.0 17.1

J5128.382 J5128.382 5.24 100 48.26 48.3 47.7 46.9 46.3 45.8 45.2 44.8 44.5 44.0 43.5 43.1 41.2

J5167.986 J5167.986 1.35 100 8.66 8.7 8.5 8.3 8.1 8.0 7.8 7.7 7.6 7.5 7.3 7.2 6.7

J5180.52 J5180.52 1.46 100 14.22 14.2 14.1 13.9 13.6 13.5 13.3 13.1 13.0 12.9 12.7 12.6 12.0

J52 J52 3.83 100 6.80 6.8 6.7 6.5 6.3 6.2 6.1 6.0 5.9 5.8 5.7 5.6 5.2

J5211.698 J5211.698 7.25 100 53.00 53.0 52.4 51.7 50.9 50.3 49.6 49.2 48.7 48.2 47.6 47.1 45.1

J524.8555 J524.8555 1.03 100 10.72 10.7 10.6 10.5 10.3 10.2 10.1 10.0 9.9 9.8 9.7 9.6 9.2

J524.9599 J524.9599 1.69 100 18.31 18.3 18.1 17.9 17.7 17.5 17.4 17.2 17.1 17.0 16.8 16.7 16.1

J53 J53 6.68 100 26.29 26.3 25.9 25.3 24.7 24.3 23.8 23.5 23.2 22.9 22.6 22.3 21.1

J534.105 J534.105 5.06 100 52.03 52.0 51.6 51.0 50.4 49.9 49.4 49.1 48.7 48.3 47.9 47.5 45.9

J5343.654 J5343.654 4.72 100 12.91 12.9 12.7 12.4 12.0 11.8 11.6 11.4 11.2 11.0 10.8 10.6 9.8

J5364.227 J5364.227 2.01 100 16.28 16.3 16.1 15.9 15.6 15.4 15.2 15.1 15.0 14.8 14.6 14.5 13.9

J5393.301 J5393.301 1.35 100 8.70 8.7 8.5 8.4 8.2 8.0 7.9 7.8 7.6 7.5 7.4 7.3 6.8

J54 J54 13.60 100 39.57 39.6 39.0 38.2 37.3 36.7 36.0 35.6 35.1 34.6 34.0 33.5 31.5

J5407.254 J5407.254 5.71 100 54.28 54.3 53.9 53.3 52.7 52.2 51.6 51.2 50.8 50.3 49.7 49.2 47.3

J5415.78 J5415.78 108.95 96.3 286.10 304.8 300.7 295.6 290.1 286.1 281.7 278.7 275.7 272.2 268.2 264.6 251.1

J5417.898 J5417.898 137.35 95.4 571.90 609.9 603.2 594.9 585.8 579.2 571.9 567.1 562.2 556.6 550.3 544.6 522.4

J5445.83 J5445.83 12.28 100 126.80 126.8 125.8 124.5 123.0 122.0 120.8 120.0 119.3 118.4 117.3 116.4 112.8

J5449.948 J5449.948 4.63 100 43.04 43.0 42.5 41.8 41.2 40.8 40.3 40.0 39.7 39.3 38.8 38.5 36.9

J545.5492 J545.5492 0.65 100 8.24 8.2 8.2 8.1 8.0 7.9 7.8 7.8 7.7 7.7 7.6 7.5 7.3

J5460.422 J5460.422 16.94 100 47.37 47.4 46.9 46.3 45.6 45.1 44.5 44.2 43.8 43.3 42.8 42.4 40.7

J547.5167 J547.5167 1.01 100 9.26 9.3 9.2 9.1 8.9 8.8 8.7 8.7 8.6 8.5 8.4 8.3 8.0

J5483.983 J5483.983 210.69 93.5 665.80 743.9 734.6 722.7 709.1 698.8 687.0 680.3 673.6 665.8 657.0 649.2 620.3
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Table D2: Baseline with SWM Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J55 J55 8.76 100 57.44 57.4 56.6 55.6 54.4 53.5 52.6 52.0 51.4 50.8 50.0 49.3 46.8

J551.999 J551.999 0.79 100 9.77 9.8 9.7 9.6 9.6 9.5 9.5 9.4 9.3 9.3 9.2 9.1 8.8

J5573.775 J5573.775 11.07 100 112.80 112.8 111.9 110.7 109.4 108.4 107.4 106.6 106.0 105.1 104.2 103.4 100.1

J5585.322 J5585.322 1.37 100 13.23 13.2 13.1 12.9 12.7 12.5 12.3 12.2 12.1 11.9 11.8 11.6 11.1

J56.40096 J56.40096 6.24 100 63.07 63.1 62.5 61.8 61.0 60.5 59.8 59.4 59.0 58.5 57.9 57.4 55.3

J5636.55 J5636.55 1.35 100 8.71 8.7 8.6 8.4 8.2 8.0 7.9 7.8 7.7 7.5 7.4 7.3 6.8

J5670.032 J5670.032 0.61 100 5.78 5.8 5.7 5.6 5.5 5.5 5.4 5.4 5.3 5.3 5.2 5.1 4.9

J5691.799 J5691.799 4.57 100 42.55 42.6 42.1 41.5 40.9 40.4 39.9 39.6 39.3 38.9 38.4 38.0 36.5

J57 J57 10.79 100 74.89 74.9 73.9 72.6 71.1 70.1 69.1 68.4 67.7 66.8 65.9 65.1 62.0

J57.49709 J57.49709 2.23 100 22.71 22.7 22.5 22.2 21.9 21.7 21.5 21.3 21.2 21.0 20.7 20.6 19.8

J570.9374 J570.9374 0.32 100 2.36 2.4 2.3 2.3 2.2 2.2 2.2 2.1 2.1 2.1 2.0 2.0 1.9

J5720.94 J5720.94 137.18 95.4 572.40 610.4 603.7 595.4 586.2 579.7 572.4 567.6 562.7 557.1 550.6 545.0 522.9

J581.3959 J581.3959 0.34 100 0.93 0.9 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.7

J5830.464 J5830.464 15.95 100 41.84 41.8 41.4 40.9 40.3 39.9 39.5 39.2 38.9 38.5 38.1 37.7 36.2

J5853.356 J5853.356 105.88 96.3 275.40 293.1 289.3 284.7 279.4 275.4 271.3 268.6 266.0 262.8 259.0 255.7 242.6

J5865.607 J5865.607 1.07 100 10.72 10.7 10.6 10.4 10.3 10.1 10.0 9.9 9.8 9.7 9.6 9.4 9.0

J59 J59 0.68 100 5.89 5.9 5.8 5.7 5.5 5.5 5.4 5.3 5.2 5.1 5.1 5.0 4.7

J59.86352 J59.86352 213.61 93.5 662.00 737.9 728.5 716.7 703.3 693.7 682.9 676.2 669.6 662.0 653.3 645.6 617.5

J592.0516 J592.0516 6.53 100 50.25 50.3 49.9 49.5 48.9 48.5 48.0 47.6 47.3 46.8 46.3 45.8 44.0

J5961.472 J5961.472 36.92 99.2 268.90 272.1 268.9 264.8 260.3 257.1 253.4 250.9 248.5 245.8 242.6 239.8 229.6

J5962.508 J5962.508 4.72 100 13.12 13.1 12.9 12.6 12.2 12.0 11.7 11.6 11.4 11.2 11.0 10.8 10.0

J599.7853 J599.7853 1.25 100 2.69 2.7 2.7 2.6 2.6 2.5 2.5 2.5 2.4 2.4 2.4 2.3 2.2

J6 J6 3.03 100 6.71 6.7 6.6 6.5 6.3 6.2 6.1 6.0 6.0 5.9 5.8 5.7 5.4

J60 J60 16.94 100 47.56 47.6 47.1 46.5 45.8 45.3 44.7 44.3 44.0 43.5 43.0 42.5 40.9

J6010.962 J6010.962 2.01 100 16.65 16.7 16.5 16.2 16.0 15.8 15.6 15.4 15.3 15.1 14.9 14.8 14.2

J6018.05 J6018.05 3.07 100 29.98 30.0 29.7 29.3 28.8 28.5 28.2 27.9 27.7 27.4 27.1 26.8 25.8

J607.611 J607.611 2.08 100 13.18 13.2 13.0 12.8 12.6 12.4 12.2 12.1 12.0 11.9 11.7 11.6 11.0

J6090.155 J6090.155 210.69 93.5 665.70 743.7 734.3 722.4 708.9 698.7 686.9 680.2 673.5 665.7 656.9 649.1 620.2

J6154.435 J6154.435 4.22 100 12.02 12.0 11.8 11.5 11.2 11.0 10.8 10.6 10.4 10.3 10.1 9.9 9.2

J62 J62 1.77 100 15.99 16.0 15.8 15.6 15.4 15.2 15.0 14.8 14.7 14.5 14.3 14.2 13.7

J63 J63 2.03 100 18.08 18.1 17.9 17.6 17.4 17.2 17.0 16.8 16.7 16.5 16.4 16.2 15.7

J63.83821 J63.83821 67.75 97.1 286.20 299.6 295.8 291.3 286.2 282.6 278.6 275.9 273.2 270.1 266.4 263.2 251.2

J6303.20 J6303.20 7.20 100 53.47 53.5 52.9 52.2 51.3 50.8 50.1 49.6 49.2 48.7 48.1 47.6 45.6

J6303.22 J6303.22 7.20 100 54.81 54.8 54.2 53.5 52.6 52.0 51.4 50.9 50.5 49.9 49.3 48.8 46.8

J6303.25 J6303.25 7.00 100 54.66 54.7 54.1 53.3 52.5 51.9 51.2 50.7 50.3 49.8 49.1 48.6 46.6

J6303.26 J6303.26 7.00 100 55.23 55.2 54.6 53.8 53.0 52.4 51.7 51.2 50.8 50.2 49.6 49.1 47.1

J6303.30 J6303.30 6.92 100 54.90 54.9 54.3 53.5 52.7 52.1 51.4 50.9 50.5 49.9 49.3 48.8 46.8

J6303.305 J6303.305 6.92 100 54.97 55.0 54.3 53.6 52.7 52.1 51.4 51.0 50.5 50.0 49.4 48.8 46.8

J6383.235 J6383.235 0.40 100 4.45 4.4 4.4 4.4 4.3 4.2 4.2 4.2 4.1 4.1 4.0 4.0 3.9

J64 J64 12.68 100 85.67 85.7 84.5 83.0 81.4 80.2 79.0 78.1 77.3 76.4 75.3 74.3 70.8

J6403. J6403. 1.41 100 12.28 12.3 12.2 12.0 11.8 11.7 11.6 11.5 11.4 11.3 11.2 11.0 10.6

J642.9853 J642.9853 3.46 100 28.95 29.0 28.6 28.2 27.7 27.4 27.0 26.7 26.5 26.2 25.8 25.5 24.4

J6424.759 J6424.759 5.71 100 54.06 54.1 53.6 53.0 52.3 51.8 51.2 50.8 50.4 49.9 49.4 48.9 47.1

J6425.854 J6425.854 15.44 100 38.50 38.5 37.9 37.2 36.4 35.8 35.3 35.0 34.8 34.5 34.1 33.8 32.5

J6446.502 J6446.502 1.31 100 2.67 2.7 2.6 2.5 2.5 2.4 2.3 2.3 2.3 2.3 2.2 2.2 2.1

J646.872 J646.872 9.26 100 79.21 79.2 78.4 77.4 76.2 75.4 74.4 73.7 73.0 72.2 71.3 70.5 67.5

J6468.98 J6468.98 104.98 96.3 274.90 292.5 288.7 284.1 278.9 274.9 270.3 268.0 265.5 262.3 258.6 255.3 242.2

J65 J65 3.77 100 30.32 30.3 29.9 29.3 28.7 28.3 27.8 27.4 27.1 26.7 26.3 25.9 24.9

J650.3056 J650.3056 2.49 100 19.71 19.7 19.5 19.3 19.0 18.8 18.5 18.4 18.2 18.1 17.9 17.7 17.0

J6503.523 J6503.523 210.64 93.5 665.70 743.7 734.3 722.5 708.9 698.6 687.0 680.2 673.5 665.7 656.9 649.1 620.2

J656.1084 J656.1084 1.21 100 13.79 13.8 13.7 13.6 13.4 13.3 13.2 13.2 13.1 13.0 12.9 12.8 12.5

J6563.128 J6563.128 1.22 100 8.98 9.0 8.9 8.8 8.6 8.5 8.4 8.3 8.3 8.2 8.1 8.0 7.7

J657.7802 J657.7802 10.16 100 104.60 104.6 103.5 102.2 100.8 99.7 98.5 97.7 96.9 95.9 94.8 93.8 90.3

J66 J66 0.91 100 8.88 8.9 8.8 8.7 8.5 8.4 8.3 8.3 8.2 8.1 8.0 7.9 7.6

J6608.803 J6608.803 2.74 100 27.42 27.4 27.1 26.8 26.4 26.1 25.8 25.6 25.4 25.1 24.8 24.6 23.7

J661.1134 J661.1134 166.04 94.2 608.50 661.7 654.4 645.3 635.2 627.8 619.6 614.0 608.5 602.0 594.7 588.2 564.4

J664.0236 J664.0236 0.61 100 7.33 7.3 7.3 7.2 7.1 7.0 7.0 6.9 6.9 6.8 6.7 6.7 6.5

J6648.663 J6648.663 10.96 100 112.80 112.8 111.8 110.6 109.4 108.4 107.4 106.8 106.1 105.3 104.4 103.7 100.8

J6657.591 J6657.591 36.25 99.2 266.60 269.7 266.6 262.6 258.1 254.9 251.4 249.0 246.7 243.9 240.8 238.1 227.9

J668.4428 J668.4428 2.17 100 23.51 23.5 23.3 23.0 22.7 22.4 22.2 22.0 21.8 21.6 21.4 21.2 20.4

J67 J67 20.14 100 68.21 68.2 67.5 66.6 65.5 64.8 64.0 63.4 62.9 62.3 61.6 61.0 58.8

J67.69891 J67.69891 1.77 100 16.63 16.6 16.4 16.2 16.0 15.8 15.6 15.4 15.3 15.1 15.0 14.8 14.2

J672.9773 J672.9773 11.13 100 37.74 37.7 37.2 36.6 35.9 35.4 34.8 34.5 34.1 33.7 33.2 32.8 31.2

J6738.138 J6738.138 210.13 93.5 665.70 743.7 734.4 722.5 709.0 698.7 687.0 680.2 673.5 665.7 656.9 649.1 620.2

J6765.748 J6765.748 10.09 100 25.76 25.8 25.3 24.8 24.3 23.9 23.5 23.2 22.9 22.6 22.4 22.1 21.4

J679.4252 J679.4252 0.24 100 2.35 2.4 2.3 2.3 2.3 2.3 2.2 2.2 2.2 2.2 2.2 2.1 2.1

J68.95744 J68.95744 1.01 100 9.36 9.4 9.3 9.1 9.0 8.9 8.8 8.7 8.7 8.6 8.5 8.4 8.0

J685.191 J685.191 3.35 100 10.44 10.4 10.3 10.1 10.0 9.8 9.7 9.5 9.4 9.3 9.1 9.0 8.6
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Table D2: Baseline with SWM Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J69 J69 33.63 99.2 111.30 112.7 111.3 109.5 107.7 106.3 104.7 103.7 102.7 101.4 100.1 99.0 95.0

J69.45127 J69.45127 1.13 100 8.74 8.7 8.6 8.5 8.3 8.2 8.1 8.0 7.9 7.8 7.6 7.5 7.1

J6961.203 J6961.203 0.84 100 8.20 8.2 8.1 8.0 7.9 7.8 7.7 7.6 7.6 7.5 7.4 7.4 7.1

J697.9633 J697.9633 20.97 100 195.70 195.7 193.8 191.4 188.9 187.0 185.0 183.6 182.2 180.6 178.6 176.9 170.3

J698.5285 J698.5285 1.00 100 9.22 9.2 9.1 9.0 8.9 8.8 8.7 8.6 8.6 8.5 8.4 8.3 8.0

J6984.3 J6984.3 1.00 100 2.07 2.1 2.0 2.0 2.0 1.9 1.9 1.9 1.8 1.8 1.8 1.8 1.7

J7 J7 9.41 100 94.11 94.1 93.2 92.2 91.0 90.1 89.1 88.4 87.8 87.0 86.2 85.4 82.7

J70 J70 7.50 100 58.60 58.6 58.2 57.6 56.9 56.4 55.8 55.4 54.9 54.4 53.8 53.2 51.2

J70.005 J70.005 1.77 100 16.37 16.4 16.2 16.0 15.7 15.5 15.3 15.2 15.1 14.9 14.8 14.6 14.0

J70.35365 J70.35365 35.80 99.2 143.60 145.6 143.6 141.2 138.5 136.6 134.4 133.0 131.6 130.0 128.0 126.4 120.1

J7089.702 J7089.702 210.00 93.5 665.80 743.8 734.4 722.5 709.0 698.7 687.0 680.2 673.5 665.8 656.9 649.1 620.2

J71.99837 J71.99837 0.75 100 9.00 9.0 8.9 8.8 8.7 8.6 8.5 8.5 8.4 8.3 8.3 8.2 7.9

J714.6302 J714.6302 3.11 100 33.62 33.6 33.3 32.8 32.4 32.0 31.6 31.4 31.1 30.8 30.4 30.1 29.0

J7168.884 J7168.884 209.01 93.5 665.90 744.1 734.8 722.8 709.3 699.0 687.2 680.4 673.7 665.9 657.1 649.3 620.3

J7169.391 J7169.391 1.50 100 16.39 16.4 16.3 16.1 15.9 15.7 15.5 15.4 15.3 15.2 15.0 14.9 14.4

J72 J72 175.20 94.2 635.60 693.5 685.4 675.4 664.4 656.5 647.5 641.5 635.6 628.6 620.8 613.8 588.3

J720.4133 J720.4133 3.11 100 28.76 28.8 28.5 28.1 27.8 27.5 27.2 27.0 26.8 26.6 26.3 26.1 25.2

J724.2288 J724.2288 13.57 100 99.49 99.5 98.2 96.7 95.0 93.8 92.4 91.5 90.6 89.5 88.3 87.2 83.1

J7244.889 J7244.889 9.84 100 28.07 28.1 27.5 26.8 26.0 25.5 25.0 24.7 24.4 24.2 23.9 23.7 22.8

J7262.571 J7262.571 1.50 100 16.61 16.6 16.4 16.2 16.0 15.9 15.7 15.6 15.6 15.5 15.3 15.2 14.6

J7283.478 J7283.478 104.98 96.3 275.00 292.5 288.8 284.2 278.9 275.0 270.3 268.0 265.5 262.3 258.6 255.3 242.2

J7291.305 J7291.305 10.73 100 111.00 111.0 110.1 109.0 107.8 106.9 105.9 105.2 104.6 103.8 103.0 102.3 99.6

J73 J73 1.89 100 16.36 16.4 16.2 16.0 15.8 15.6 15.4 15.3 15.1 15.0 14.8 14.7 14.1

J733.0008 J733.0008 2.45 100 23.48 23.5 23.3 23.0 22.7 22.4 22.2 22.0 21.8 21.6 21.4 21.2 20.4

J7386.725 J7386.725 1.00 100 2.16 2.2 2.1 2.1 2.0 2.0 2.0 1.9 1.9 1.9 1.9 1.8 1.7

J746.3262 J746.3262 1.87 100 11.04 11.0 10.9 10.8 10.6 10.5 10.3 10.2 10.1 10.0 9.9 9.8 9.4

J748.1461 J748.1461 151.43 94.8 568.90 612.2 605.4 597.1 587.9 581.2 573.8 568.9 564.0 558.3 551.8 546.0 523.9

J75 J75 17.60 100 122.60 122.6 120.9 118.7 116.4 114.7 112.9 111.7 110.5 109.1 107.5 106.2 101.3

J75.05647 J75.05647 2.10 100 19.05 19.1 18.8 18.6 18.3 18.0 17.8 17.6 17.5 17.3 17.1 16.9 16.2

J7539.157 J7539.157 36.25 99.2 266.30 269.5 266.3 262.3 257.9 254.8 251.2 248.8 246.5 243.8 240.6 237.9 227.7

J76 J76 18.66 100 129.00 129.0 127.2 125.0 122.6 120.8 118.9 117.7 116.4 115.0 113.3 111.9 106.7

J764.7366 J764.7366 2.94 100 33.09 33.1 32.8 32.3 31.9 31.6 31.2 30.9 30.7 30.4 30.1 29.8 28.7

J764.7671 J764.7671 1.85 100 7.15 7.1 7.0 6.9 6.7 6.6 6.5 6.4 6.3 6.2 6.1 6.0 5.6

J7687.206 J7687.206 208.72 93.5 666.00 744.2 734.9 723.0 709.3 699.0 687.2 680.5 673.8 666.0 657.2 649.3 620.4

J77 J77 2.11 100 22.12 22.1 21.9 21.7 21.4 21.2 20.9 20.8 20.6 20.4 20.2 20.0 19.3

J774.8608 J774.8608 1.94 100 14.93 14.9 14.8 14.6 14.3 14.2 14.0 13.9 13.7 13.6 13.4 13.3 12.8

J7799.578 J7799.578 1.44 100 15.88 15.9 15.7 15.6 15.4 15.2 15.1 15.0 14.8 14.7 14.6 14.5 14.0

J78 J78 14.06 100 87.41 87.4 86.4 85.1 83.8 82.8 81.7 80.9 80.2 79.4 78.4 77.6 74.6

J780.2282 J780.2282 0.42 100 5.47 5.5 5.4 5.4 5.3 5.3 5.2 5.2 5.2 5.1 5.1 5.0 4.9

J7808.338 J7808.338 95.18 96.3 254.70 271.1 267.5 263.1 258.2 254.7 250.5 247.8 245.4 242.4 239.0 236.1 224.2

J7875.212 J7875.212 10.32 100 107.40 107.4 106.4 105.3 104.1 103.2 102.2 101.5 100.9 100.1 99.3 98.5 95.4

J789.0124 J789.0124 112.22 96.3 285.00 302.2 298.3 293.7 288.7 285.0 280.5 277.6 274.6 271.1 267.2 263.7 250.5

J79 J79 60.52 98.2 197.00 203.4 200.6 197.0 193.2 190.5 187.4 185.3 183.3 180.9 178.1 175.8 167.3

J7915.699 J7915.699 5.89 100 15.91 15.9 15.5 15.0 14.4 14.0 13.5 13.2 13.1 13.0 12.9 12.8 12.4

J792.5045 J792.5045 5.18 100 46.79 46.8 46.3 45.7 45.1 44.6 44.1 43.8 43.4 43.0 42.5 42.1 40.6

J8 J8 2.07 100 4.19 4.2 4.1 4.0 3.9 3.8 3.7 3.7 3.6 3.5 3.4 3.4 3.1

J80 J80 9.26 100 79.27 79.3 78.5 77.5 76.3 75.4 74.4 73.7 73.1 72.3 71.4 70.6 67.6

J805.5307 J805.5307 5.41 100 21.96 22.0 21.7 21.3 20.9 20.6 20.3 20.0 19.8 19.5 19.2 19.0 17.9

J8055.472 J8055.472 6.67 100 70.01 70.0 69.4 68.5 67.6 67.0 66.2 65.7 65.3 64.7 64.0 63.5 61.4

J81 J81 15.32 100 47.09 47.1 46.4 45.5 44.5 43.8 43.0 42.5 42.0 41.4 40.7 40.1 37.8

J8129.657 J8129.657 1.50 100 15.87 15.9 15.7 15.5 15.2 15.0 14.8 14.7 14.6 14.4 14.2 14.1 13.5

J815.309 J815.309 35.32 99.2 144.10 146.1 144.1 141.7 139.0 137.1 134.9 133.5 132.1 130.5 128.6 126.9 120.6

J819.4138 J819.4138 0.80 100 2.53 2.5 2.5 2.5 2.4 2.4 2.3 2.3 2.3 2.3 2.2 2.2 2.1

J82 J82 7.78 100 69.19 69.2 68.5 67.7 66.7 65.9 65.1 64.5 63.9 63.3 62.5 61.8 59.1

J828.1942 J828.1942 18.74 100 178.30 178.3 176.6 174.6 172.3 170.7 168.8 167.6 166.4 164.9 163.2 161.6 155.7

J829.3785 J829.3785 1.32 100 11.54 11.5 11.4 11.2 11.0 10.9 10.7 10.6 10.5 10.4 10.3 10.1 9.7

J83 J83 11.13 100 37.76 37.8 37.2 36.6 35.9 35.4 34.8 34.5 34.1 33.7 33.2 32.8 31.2

J83.13744 J83.13744 1.83 100 15.96 16.0 15.8 15.6 15.4 15.2 15.0 14.9 14.8 14.7 14.5 14.3 13.8

J8328.882 J8328.882 186.70 94.2 637.60 697.8 689.7 679.5 668.4 660.0 649.8 643.6 637.6 630.6 622.7 615.7 589.9

J84 J84 5.41 100 38.21 38.2 37.7 37.0 36.3 35.8 35.2 34.8 34.4 34.0 33.5 33.0 31.4

J8436.508 J8436.508 94.40 96.3 254.50 271.0 267.4 263.0 258.1 254.5 250.3 247.6 245.1 242.1 238.7 235.8 223.9

J846.791 J846.791 13.48 100 83.08 83.1 82.1 80.8 79.5 78.5 77.4 76.6 75.9 75.0 74.1 73.2 70.0

J85 J85 8.64 100 75.06 75.1 74.3 73.3 72.3 71.4 70.5 69.9 69.2 68.5 67.6 66.9 64.0

J85.92478 J85.92478 7.61 100 28.38 28.4 28.0 27.5 26.9 26.5 26.0 25.7 25.4 25.1 24.7 24.3 23.0

J8568.065 J8568.065 20.65 100 127.20 127.2 125.5 123.4 121.1 119.5 117.6 116.4 115.2 113.8 112.2 110.7 105.3

J86 J86 4.57 100 42.69 42.7 42.2 41.7 41.1 40.6 40.1 39.8 39.4 39.0 38.6 38.2 36.7

J8615.17 J8615.17 1.50 100 16.45 16.5 16.3 16.0 15.8 15.6 15.4 15.3 15.1 15.0 14.8 14.6 14.1

J8654.107 J8654.107 5.45 100 14.48 14.5 14.2 13.9 13.5 13.2 12.9 12.7 12.4 12.1 11.7 11.4 10.1
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Table D2: Baseline with SWM Model - Regional Storm Peak Flow
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Contributing 

Drainage Area 
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Aerial 

Reduction 

Factor

Peak Flow
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 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J868.3434 J868.3434 0.85 100 11.46 11.5 11.4 11.2 11.1 11.0 10.9 10.8 10.7 10.7 10.6 10.5 10.1

J8680.076 J8680.076 6.33 100 67.20 67.2 66.6 65.8 64.9 64.3 63.6 63.1 62.6 62.1 61.5 60.9 58.9

J87 J87 94.40 96.3 254.60 271.0 267.5 263.0 258.1 254.6 250.3 247.7 245.1 242.2 238.8 235.8 223.9

J87_2 J87_2 0.67 100 8.43 8.4 8.4 8.3 8.2 8.1 8.0 7.9 7.9 7.8 7.7 7.7 7.4

J876.8579 J876.8579 3.77 100 30.46 30.5 30.0 29.5 28.8 28.4 27.9 27.5 27.2 26.8 26.4 26.1 25.1

J88 J88 3.58 100 30.52 30.5 30.2 29.8 29.4 29.0 28.7 28.4 28.2 27.9 27.6 27.4 26.3

J881.1895 J881.1895 5.35 100 41.03 41.0 40.8 40.6 40.3 40.1 39.9 39.7 39.5 39.3 39.0 38.7 37.4

J889.7352 J889.7352 2.83 100 19.04 19.0 18.8 18.5 18.2 18.0 17.7 17.5 17.4 17.2 16.9 16.7 16.0

J89 J89 91.10 96.3 251.90 268.2 264.7 260.2 255.4 251.9 248.0 245.3 242.7 239.8 236.4 233.4 221.8

J89.63474 J89.63474 1.18 100 10.52 10.5 10.5 10.4 10.3 10.2 10.1 10.0 9.9 9.8 9.7 9.7 9.3

J892.6398 J892.6398 212.65 93.5 662.00 738.3 728.8 717.0 703.6 693.9 683.0 676.4 669.8 662.0 653.4 645.7 617.5

J8934.341 J8934.341 186.70 94.2 637.60 697.8 689.6 679.5 668.3 660.0 649.8 643.6 637.6 630.6 622.7 615.7 589.8

J8940.271 J8940.271 1.42 100 15.79 15.8 15.6 15.4 15.2 15.0 14.8 14.7 14.6 14.4 14.3 14.1 13.6

J8967.635 J8967.635 5.45 100 14.58 14.6 14.3 14.0 13.6 13.3 13.0 12.7 12.5 12.2 11.8 11.4 10.2

J9 J9 3.66 100 8.30 8.3 8.2 8.0 7.8 7.6 7.5 7.4 7.3 7.2 7.0 6.9 6.5

J90 J90 22.06 100 72.19 72.2 71.1 69.7 68.2 67.1 65.9 65.1 64.3 63.4 62.3 61.3 57.8

J90.97629 J90.97629 14.11 100 101.30 101.3 100.0 98.4 96.7 95.5 94.1 93.2 92.3 91.2 89.9 88.8 84.7

J9007.337 J9007.337 34.80 99.2 261.10 264.2 261.1 257.3 253.2 250.2 246.7 244.5 242.2 239.5 236.5 233.8 223.7

J9019.379 J9019.379 94.40 96.3 254.60 271.0 267.4 263.0 258.1 254.6 250.3 247.7 245.1 242.2 238.8 235.8 223.9

J9028.664 J9028.664 20.65 100 127.40 127.4 125.7 123.6 121.3 119.6 117.7 116.5 115.3 113.9 112.3 110.9 105.4

J903.7228 J903.7228 67.30 97.1 288.10 302.9 298.8 293.7 288.1 284.0 279.6 276.8 274.1 271.0 267.3 264.0 251.9

J91 J91 55.98 98.2 176.00 181.9 179.3 176.0 172.5 170.0 167.2 165.3 163.5 161.3 158.9 156.8 149.0

J91.75469 J91.75469 4.50 100 10.32 10.3 10.2 10.0 9.8 9.6 9.5 9.4 9.3 9.1 9.0 8.9 8.4

J913.9267 J913.9267 0.52 100 4.48 4.5 4.4 4.4 4.3 4.2 4.2 4.1 4.1 4.1 4.0 4.0 3.8

J917.7521 J917.7521 0.56 100 6.76 6.8 6.7 6.6 6.5 6.5 6.4 6.4 6.3 6.3 6.2 6.2 6.0

J917.9003 J917.9003 1.00 100 5.52 5.5 5.4 5.3 5.2 5.1 5.0 4.9 4.9 4.8 4.7 4.6 4.3

J92 J92 180.99 94.2 638.00 696.4 688.3 678.2 667.1 659.0 650.0 644.0 638.0 630.9 623.0 616.1 590.2

J92.23235 J92.23235 151.80 94.8 569.30 612.7 606.0 597.6 588.4 581.7 574.2 569.3 564.4 558.7 552.2 546.4 524.3

J9205.768 J9205.768 3.32 100 7.18 7.2 7.0 6.9 6.7 6.6 6.4 6.3 6.3 6.1 6.0 5.9 5.6

J9279.514 J9279.514 1.11 100 12.73 12.7 12.6 12.4 12.3 12.1 12.0 11.9 11.8 11.7 11.5 11.4 11.0

J928.7247 J928.7247 0.97 100 2.15 2.1 2.1 2.0 2.0 1.9 1.9 1.8 1.8 1.8 1.7 1.7 1.6

J93 J93 3.49 100 15.49 15.5 15.3 15.0 14.7 14.5 14.2 14.1 13.9 13.7 13.5 13.3 12.6

J9377.197 J9377.197 94.03 96.3 254.30 270.8 267.2 262.7 257.9 254.3 250.1 247.4 244.9 241.9 238.5 235.6 223.7

J94 J94 16.40 100 163.20 163.2 161.7 159.9 157.8 156.4 154.8 153.7 152.7 151.4 149.9 148.6 143.7

J95 J95 5.41 100 22.38 22.4 22.1 21.7 21.3 21.0 20.6 20.4 20.2 19.9 19.6 19.3 18.3

J952.491 J952.491 1.30 100 12.94 12.9 12.8 12.6 12.4 12.3 12.1 12.0 11.9 11.8 11.6 11.5 11.1

J96 J96 93.65 96.3 254.20 270.6 267.0 262.6 257.7 254.2 250.0 247.2 244.7 241.8 238.4 235.4 223.6

J965.0159 J965.0159 1.03 100 10.83 10.8 10.7 10.6 10.4 10.3 10.2 10.1 10.0 9.9 9.8 9.7 9.3

J965.6652 J965.6652 1.11 100 3.19 3.2 3.1 3.1 3.0 3.0 2.9 2.9 2.9 2.9 2.8 2.8 2.7

J97 J97 1.68 100 14.92 14.9 14.8 14.5 14.3 14.1 13.9 13.8 13.7 13.5 13.3 13.2 12.6

J97.22127 J97.22127 0.80 100 10.02 10.0 9.9 9.8 9.7 9.6 9.5 9.4 9.4 9.3 9.2 9.1 8.8

J9763.591 J9763.591 3.03 100 6.63 6.6 6.5 6.4 6.2 6.1 6.0 5.9 5.9 5.8 5.7 5.6 5.3

J9779.207 J9779.207 34.48 99.2 259.70 262.8 259.7 255.9 251.8 248.8 245.3 243.1 240.8 238.1 235.0 232.3 222.4

J98 J98 3.71 100 23.58 23.6 23.2 22.7 22.2 21.9 21.5 21.2 20.9 20.6 20.3 20.0 18.8

J9828.419 J9828.419 93.65 96.3 254.10 270.5 267.0 262.5 257.7 254.1 249.9 247.2 244.7 241.7 238.3 235.4 223.6

J9893.073 J9893.073 20.65 100 127.50 127.5 125.8 123.7 121.4 119.8 117.9 116.7 115.5 114.1 112.5 111.0 105.5

J99 J99 56.80 98.2 179.60 185.5 182.8 179.6 176.0 173.5 170.6 168.7 166.8 164.6 162.1 159.9 152.0

J99.79633 J99.79633 0.55 100 6.36 6.4 6.3 6.2 6.2 6.1 6.0 6.0 5.9 5.9 5.8 5.8 5.6

J9920.304 J9920.304 33.94 99.2 257.30 260.4 257.3 253.6 249.5 246.5 243.1 240.8 238.5 235.9 232.9 230.2 220.3

J993.3965 J993.3965 1.77 100 15.69 15.7 15.5 15.3 15.1 14.9 14.7 14.6 14.5 14.3 14.2 14.1 13.5

J998.1404 J998.1404 166.04 94.2 608.50 661.7 654.4 645.3 635.2 627.8 619.6 614.0 608.5 602.0 594.7 588.2 564.4

JBE1005 JBE1005 6.73 100 62.09 62.1 61.4 60.6 59.7 59.0 58.2 57.7 57.2 56.6 55.8 55.2 53.0

JBE1010 JBE1010 7.80 100 70.66 70.7 69.9 68.9 67.7 66.9 66.0 65.4 64.8 64.1 63.3 62.7 60.4

JBE1012 JBE1012 3.58 100 30.25 30.3 29.9 29.5 29.1 28.8 28.4 28.1 27.9 27.6 27.3 27.1 26.0

JBE1020 JBE1020 4.19 100 34.59 34.6 34.2 33.8 33.2 32.9 32.4 32.1 31.9 31.5 31.2 30.9 29.7

JBE1025 JBE1025 11.99 100 102.90 102.9 101.7 100.3 98.7 97.6 96.3 95.4 94.5 93.5 92.5 91.5 88.0

JBE1222 JBE1222 21.99 100 141.90 141.9 140.2 138.2 136.1 134.8 133.2 132.1 131.0 129.6 128.1 126.7 121.6

JBE1223 JBE1223 21.99 100 141.80 141.8 140.2 138.2 136.1 134.7 133.1 132.0 130.9 129.5 128.1 126.7 121.5

JBE1224 JBE1224 21.99 100 141.70 141.7 140.1 138.2 136.0 134.7 133.1 132.0 130.9 129.5 128.1 126.7 121.5

JBE1225 JBE1225 21.99 100 141.70 141.7 140.1 138.1 136.0 134.6 133.0 132.0 130.9 129.5 128.1 126.7 121.5

JBE1230 JBE1230 21.99 100 141.70 141.7 140.1 138.0 135.9 134.6 133.0 132.0 130.8 129.5 128.0 126.6 121.5

JBE3015 JBE3015 1.81 100 16.32 16.3 16.2 16.0 15.7 15.6 15.4 15.3 15.2 15.0 14.8 14.7 14.2

JBR1005 JBR1005 20.65 100 127.40 127.4 125.7 123.6 121.3 119.6 117.8 116.6 115.4 114.0 112.4 110.9 105.4

JBR1016 JBR1016 21.12 100 127.50 127.5 125.8 123.6 121.3 119.7 117.8 116.6 115.4 114.0 112.3 110.8 105.4

JBR1162 JBR1162 28.41 99.2 142.10 144.1 142.1 139.8 137.2 135.3 133.2 131.8 130.4 128.8 127.0 125.3 119.1

JBR1164 JBR1164 28.41 99.2 142.10 144.1 142.1 139.8 137.2 135.3 133.2 131.8 130.4 128.8 126.9 125.3 119.1

JBR1180 JBR1180 28.62 99.2 142.30 144.2 142.3 139.9 137.2 135.4 133.3 131.9 130.5 128.9 127.0 125.4 119.2

JBR1182 JBR1182 28.62 99.2 142.20 144.2 142.2 139.8 137.3 135.4 133.3 131.9 130.5 128.9 127.0 125.4 119.2
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JBR1184 JBR1184 28.62 99.2 142.20 144.2 142.2 139.9 137.2 135.4 133.2 131.9 130.5 128.9 127.0 125.3 119.2

JBR1190 JBR1190 28.77 99.2 142.20 144.2 142.2 139.9 137.2 135.3 133.3 131.9 130.5 128.9 127.0 125.3 119.2

JBR1191 JBR1191 28.77 99.2 142.20 144.2 142.2 139.8 137.2 135.3 133.3 131.9 130.5 128.8 127.0 125.3 119.2

JBR1195 JBR1195 32.10 99.2 144.20 146.2 144.2 141.8 139.1 137.1 135.0 133.6 132.2 130.5 128.6 127.0 120.7

JBR1200 JBR1200 32.75 99.2 144.30 146.3 144.3 141.9 139.2 137.3 135.1 133.7 132.3 130.7 128.8 127.1 120.8

JBR3172 JBR3172 2.92 100 39.00 39.0 38.7 38.2 37.8 37.4 37.1 36.8 36.5 36.3 35.9 35.6 34.5

JBR3174 JBR3174 3.33 100 42.94 42.9 42.6 42.1 41.6 41.2 40.8 40.5 40.2 39.9 39.5 39.2 37.9

JR1072 JR1072 2.93 100 25.56 25.6 25.3 25.0 24.6 24.3 24.1 23.9 23.7 23.5 23.2 23.0 22.1

JR1074 JR1074 2.93 100 25.54 25.5 25.3 24.9 24.6 24.3 24.0 23.8 23.7 23.4 23.2 23.0 22.1

JRO1003 JRO1003 0.72 100 6.13 6.1 6.1 6.0 5.9 5.8 5.8 5.7 5.7 5.6 5.5 5.5 5.3

JRO1004 JRO1004 0.58 100 5.97 6.0 5.9 5.8 5.7 5.7 5.6 5.6 5.5 5.5 5.4 5.3 5.1

JRO1005 JRO1005 0.72 100 6.13 6.1 6.1 6.0 5.9 5.8 5.8 5.7 5.7 5.6 5.5 5.5 5.3

JRO1007 JRO1007 0.58 100 5.96 6.0 5.9 5.8 5.7 5.7 5.6 5.5 5.5 5.4 5.4 5.3 5.1

JRO1008 JRO1008 0.72 100 6.06 6.1 6.0 5.9 5.8 5.8 5.7 5.6 5.6 5.5 5.5 5.4 5.2

JRO1009 JRO1009 0.95 100 9.42 9.4 9.3 9.2 9.1 9.0 8.9 8.8 8.7 8.6 8.5 8.5 8.2

JRO1010 JRO1010 1.73 100 15.82 15.8 15.7 15.5 15.2 15.1 14.9 14.8 14.7 14.5 14.4 14.2 13.7

JRO1040 JRO1040 1.84 100 16.88 16.9 16.7 16.5 16.3 16.1 15.9 15.8 15.6 15.5 15.3 15.2 14.6

JRO1050 JRO1050 1.92 100 17.65 17.7 17.5 17.3 17.0 16.8 16.6 16.5 16.4 16.2 16.0 15.9 15.3

JRO1052 JRO1052 1.92 100 17.61 17.6 17.4 17.2 16.9 16.8 16.6 16.4 16.3 16.1 16.0 15.8 15.2

JRO1054 JRO1054 1.92 100 17.61 17.6 17.4 17.2 16.9 16.8 16.6 16.4 16.3 16.1 16.0 15.8 15.2

JRO1056 JRO1056 2.12 100 19.65 19.7 19.4 19.2 18.9 18.7 18.5 18.3 18.2 18.0 17.8 17.7 17.0

JRO1060 JRO1060 3.16 100 27.61 27.6 27.3 27.0 26.6 26.3 26.0 25.8 25.6 25.4 25.1 24.8 23.9

JRO1070 JRO1070 2.93 100 25.57 25.6 25.3 25.0 24.6 24.4 24.1 23.9 23.7 23.5 23.2 23.0 22.1

JRO1090 JRO1090 3.24 100 28.32 28.3 28.0 27.7 27.3 27.0 26.7 26.5 26.3 26.0 25.7 25.5 24.5

JRO1092 JRO1092 3.43 100 30.18 30.2 29.9 29.5 29.1 28.8 28.5 28.2 28.0 27.7 27.4 27.2 26.2

JRO1095 JRO1095 3.43 100 30.00 30.0 29.7 29.3 28.9 28.6 28.3 28.1 27.8 27.6 27.3 27.0 26.0

JRO1098 JRO1098 3.43 100 29.48 29.5 29.2 28.8 28.4 28.1 27.7 27.5 27.3 27.0 26.7 26.4 25.5

JRO1110 JRO1110 4.47 100 37.93 37.9 37.5 37.0 36.5 36.1 35.7 35.4 35.1 34.7 34.3 34.0 32.7

JRO1120 JRO1120 4.47 100 37.91 37.9 37.5 37.0 36.5 36.1 35.6 35.3 35.0 34.7 34.3 34.0 32.7

JRO1130 JRO1130 4.56 100 38.45 38.5 38.1 37.5 37.0 36.6 36.1 35.8 35.5 35.2 34.8 34.4 33.1

JRO1162 JRO1162 6.24 100 50.53 50.5 50.0 49.3 48.5 48.0 47.4 47.0 46.6 46.1 45.5 45.1 43.3

JRO1190 JRO1190 6.70 100 53.57 53.6 53.0 52.2 51.4 50.8 50.2 49.7 49.3 48.8 48.2 47.7 45.8

JRO3010 JRO3010 0.20 100 2.34 2.3 2.3 2.3 2.3 2.2 2.2 2.2 2.2 2.2 2.1 2.1 2.0

JRO3020 JRO3020 0.51 100 5.90 5.9 5.8 5.8 5.7 5.6 5.6 5.5 5.5 5.4 5.4 5.3 5.1

JRO3025 JRO3025 0.74 100 7.92 7.9 7.8 7.8 7.7 7.6 7.5 7.4 7.4 7.3 7.2 7.2 6.9

MC_1 MC_1 60.11 98.2 317.50 325.5 322.0 317.5 312.7 309.1 305.0 302.6 300.3 297.6 294.5 291.7 282.3

MC_191 MC_191 16.40 100 134.50 134.5 133.5 131.9 130.0 129.3 128.5 127.9 126.4 125.7 124.3 123.1 120.1

MC_2016J101 MC_2016J101 0.00 100 5.84 5.8 5.8 5.7 5.6 5.6 5.5 5.5 5.4 5.4 5.3 5.3 5.1

MC_2016J102 MC_2016J102 0.00 100 17.26 17.3 17.3 17.1 16.8 16.7 16.5 16.3 16.2 16.1 15.9 15.7 15.1

MC_2016J103 MC_2016J103 65.28 98.2 312.10 318.6 315.7 312.1 308.0 305.1 301.9 299.9 297.8 295.5 292.8 290.5 282.1

MC_2016J104 MC_2016J104 61.46 98.2 315.90 323.6 320.3 315.9 311.2 307.8 303.9 301.6 299.4 296.8 293.8 291.2 281.9

MC_2016J105 MC_2016J105 0.00 100 33.86 33.9 33.6 33.2 32.8 32.5 32.2 32.0 31.7 31.5 31.2 31.0 30.0

MC_2016J107 MC_2016J107 59.75 98.2 317.80 325.8 322.3 317.8 312.9 309.3 305.2 302.8 300.5 297.8 294.6 291.8 282.4

MC_206 MC_206 66.76 97.1 307.40 317.9 315.0 311.4 307.4 304.5 301.3 299.3 297.3 295.0 292.3 290.1 281.6

MC_210 MC_210 61.46 98.2 316.70 324.5 321.1 316.7 311.8 308.3 304.3 302.0 299.8 297.1 294.0 291.3 282.0

MC_211 MC_211 64.44 98.2 319.10 326.5 323.2 319.1 314.6 311.3 307.6 305.4 303.2 300.7 297.8 295.4 286.3

MC_213 MC_213 59.16 98.2 318.10 326.1 322.5 318.1 313.2 309.5 305.4 303.0 300.7 297.9 294.8 292.0 282.5

MC_CJ6316.11 MC_CJ6316.11 67.01 97.1 306.90 317.2 314.4 310.9 306.9 304.0 300.9 298.9 296.9 294.6 292.0 289.8 281.4

MC_CJ6319.02 MC_CJ6319.02 65.35 98.2 311.50 318.0 315.1 311.5 307.5 304.6 301.4 299.4 297.4 295.1 292.4 290.2 281.8

MC_CJ6319.09 MC_CJ6319.09 65.12 98.2 312.40 318.9 316.0 312.4 308.3 305.3 302.1 300.1 298.0 295.6 293.0 290.7 282.3

MC_CJ6319.105 MC_CJ6319.105 65.12 98.2 312.40 319.0 316.1 312.4 308.4 305.4 302.1 300.1 298.1 295.7 293.0 290.8 282.3

MC_CJ6320.092 MC_CJ6320.092 59.75 98.2 317.70 325.7 322.2 317.7 312.8 309.2 305.1 302.7 300.4 297.7 294.6 291.8 282.4

MC_CJ6320.159 MC_CJ6320.159 42.61 99.2 270.30 273.2 270.3 266.6 262.6 259.6 256.2 254.1 252.0 249.5 246.7 244.2 235.4

MC_CJ6340.10 MC_CJ6340.10 42.14 99.2 283.10 286.5 283.1 278.8 274.0 270.6 266.7 264.1 261.5 258.6 255.1 252.0 240.9

MC_CJ6340.16 MC_CJ6340.16 42.14 99.2 283.60 287.0 283.6 279.3 274.5 271.0 267.0 264.3 261.8 258.8 255.3 252.2 241.1

MC_J10049.08 MC_J10049.08 61.46 98.2 316.50 324.3 320.9 316.5 311.7 308.2 304.3 302.0 299.8 297.1 294.0 291.4 282.1

MC_J102 MC_J102 42.61 99.2 275.80 278.9 275.8 271.9 267.7 264.5 261.2 258.8 256.5 253.8 250.8 248.1 237.8

MC_J10245.6 MC_J10245.6 60.48 98.2 317.20 325.1 321.6 317.2 312.3 308.7 304.7 302.4 300.1 297.4 294.3 291.5 282.2

MC_J10517.17 MC_J10517.17 60.48 98.2 317.40 325.4 321.9 317.4 312.5 308.9 304.9 302.5 300.2 297.5 294.4 291.7 282.3

MC_J11026.54 MC_J11026.54 59.75 98.2 318.10 326.1 322.6 318.1 313.2 309.6 305.4 303.0 300.7 298.0 294.8 292.0 282.6

MC_J1111.388 MC_J1111.388 0.00 100 22.01 22.0 21.8 21.6 21.3 21.1 20.9 20.8 20.7 20.5 20.3 20.1 19.5

MC_J11444.06 MC_J11444.06 59.38 98.2 318.10 326.1 322.6 318.1 313.2 309.6 305.4 303.0 300.7 298.0 294.8 292.0 282.6

MC_J11644.25 MC_J11644.25 16.45 100 126.10 126.1 125.4 124.5 123.1 121.7 120.4 119.9 119.6 119.0 118.4 117.8 115.3

MC_J12080.01 MC_J12080.01 16.45 100 131.40 131.4 130.3 129.0 127.4 126.2 125.4 125.0 123.8 123.1 122.0 120.9 118.1

MC_J121 MC_J121 42.14 99.2 284.10 287.6 284.1 279.7 274.9 271.4 267.4 264.7 262.1 259.0 255.5 252.4 241.3

MC_J12295.92 MC_J12295.92 12.46 100 108.30 108.3 107.4 106.4 105.2 104.4 103.4 103.1 102.8 102.2 101.6 101.2 99.3

MC_J1796.99 MC_J1796.99 42.27 99.2 281.80 285.2 281.8 277.6 273.1 269.8 266.0 263.4 260.9 257.9 254.5 251.5 240.6

MC_J188.8922 MC_J188.8922 1.32 100 16.39 16.4 16.4 16.3 16.1 16.0 15.9 15.7 15.6 15.5 15.5 15.4 14.8
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Table D2: Baseline with SWM Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

MC_J19 MC_J19 0.00 100 4.85 4.9 4.8 4.7 4.7 4.6 4.6 4.5 4.5 4.5 4.4 4.4 4.2

MC_J232.0159 MC_J232.0159 0.00 100 35.87 35.9 35.5 35.1 34.6 34.2 33.8 33.5 33.2 32.9 32.5 32.1 30.9

MC_J32.23925 MC_J32.23925 42.71 99.2 270.30 273.2 270.3 266.7 262.6 259.6 256.2 254.2 252.1 249.6 246.7 244.3 235.5

MC_J45.61463 MC_J45.61463 2.74 100 36.03 36.0 35.7 35.3 34.8 34.4 34.0 33.7 33.4 33.1 32.7 32.3 31.0

MC_J490.1504 MC_J490.1504 0.00 100 14.99 15.0 14.9 14.7 14.5 14.3 14.2 14.1 14.0 13.8 13.7 13.6 13.1

MC_J6185.092 MC_J6185.092 67.01 97.1 306.90 317.2 314.4 310.9 306.9 304.0 300.8 298.9 296.9 294.6 292.0 289.8 281.4

MC_J68 MC_J68 12.35 100 111.70 111.7 110.8 109.6 108.5 107.7 107.0 106.4 105.9 105.2 104.6 104.0 101.5

MC_J712.3849 MC_J712.3849 42.61 99.2 270.50 273.5 270.5 266.8 262.8 259.8 256.6 254.6 252.5 249.9 247.0 244.7 235.4

MC_J7181.735 MC_J7181.735 65.35 98.2 311.50 317.9 315.0 311.5 307.4 304.5 301.3 299.3 297.3 295.0 292.3 290.1 281.6

MC_J72.11543 MC_J72.11543 3.93 100 34.43 34.4 34.1 33.3 32.3 32.1 31.7 31.6 31.4 31.2 30.9 30.7 30.0

MC_J7867.152 MC_J7867.152 65.12 98.2 314.70 321.6 318.6 314.7 310.4 307.3 303.9 301.8 299.7 297.3 294.5 292.3 283.4

MC_J8763.53 MC_J8763.53 64.89 98.2 318.50 325.9 322.7 318.5 314.0 310.7 307.0 304.8 302.6 300.0 297.1 294.6 285.4

MC_J9343.321 MC_J9343.321 64.44 98.2 318.80 326.2 322.9 318.8 314.3 311.0 307.4 305.2 303.0 300.5 297.6 295.2 286.2

MC_J9470.639 MC_J9470.639 61.70 98.2 314.80 322.3 319.0 314.8 310.2 306.9 303.1 300.9 298.7 296.1 293.1 290.6 281.5

MC_T5-1 MC_T5-1 0.00 100 1.99 2.0 2.0 1.9 1.9 1.9 1.9 1.9 1.9 1.8 1.8 1.8 1.8

MC_T5-2 MC_T5-2 0.00 100 3.33 3.3 3.3 3.3 3.2 3.2 3.1 3.1 3.1 3.1 3.0 3.0 2.9

MC_T5-3 MC_T5-3 0.00 100 3.58 3.6 3.5 3.5 3.5 3.4 3.4 3.4 3.3 3.3 3.3 3.2 3.1

MC_T5-4 MC_T5-4 0.00 100 15.19 15.2 15.0 14.8 14.6 14.5 14.3 14.2 14.1 14.0 13.8 13.7 13.2

MC_t5split MC_t5split 0.00 100 2.61 2.6 2.6 2.6 2.5 2.5 2.5 2.5 2.4 2.4 2.4 2.4 2.3

MFUA_BE1 MFUA_BE1 21.99 100 142.00 142.0 140.4 138.4 136.3 134.9 133.3 132.2 131.1 129.8 128.3 126.9 121.7

MFUA_BE2 MFUA_BE2 12.10 100 103.30 103.3 102.1 100.7 99.1 97.9 96.6 95.8 94.9 93.9 92.8 91.8 88.3

MFUA_BR4 MFUA_BR4 0.96 100 13.66 13.7 13.6 13.4 13.3 13.1 13.0 12.9 12.8 12.7 12.6 12.5 12.2

MFUA_CJ8212.42 MFUA_CJ8212.42 27.25 99.2 142.80 144.7 142.8 140.4 137.8 135.9 133.7 132.4 131.0 129.4 127.6 125.9 119.7

MFUA_J11760.15 MFUA_J11760.15 12.29 100 104.00 104.0 102.6 100.9 98.7 98.1 97.6 97.4 97.2 96.8 96.1 95.2 92.0

MFUA_J2 MFUA_J2 13.82 100 110.50 110.5 109.2 107.5 105.9 105.2 104.5 104.1 103.6 102.9 102.0 101.0 97.3

MFUA_J4 MFUA_J4 27.92 99.2 142.30 144.2 142.3 139.9 137.3 135.4 133.3 131.9 130.5 128.9 127.1 125.4 119.2

MFUA_J6167.4 MFUA_J6167.4 26.85 99.2 142.80 144.7 142.8 140.4 137.8 135.9 133.8 132.4 131.1 129.5 127.6 125.9 119.8

MFUA_J6404. MFUA_J6404. 1.27 100 10.52 10.5 10.4 10.3 10.1 10.0 9.9 9.8 9.8 9.7 9.6 9.5 9.1

MFUA_JBE1030 MFUA_JBE1030 12.10 100 103.40 103.4 102.2 100.8 99.2 98.1 96.8 95.9 95.0 94.0 93.0 92.0 88.5

MFUA_JBE1040 MFUA_JBE1040 12.10 100 103.50 103.5 102.3 100.9 99.3 98.1 96.8 96.0 95.1 94.1 93.0 92.1 88.5

MFUA_JBE1051 MFUA_JBE1051 12.18 100 103.40 103.4 102.3 100.9 99.3 98.1 96.8 96.0 95.1 94.1 93.0 92.0 88.5

MFUA_JBE1055 MFUA_JBE1055 12.18 100 105.70 105.7 104.7 103.6 102.5 101.7 100.6 99.9 99.3 98.5 97.6 96.9 94.0

MFUA_JBE1060 MFUA_JBE1060 13.09 100 108.00 108.0 106.7 105.0 103.0 102.3 101.7 101.2 100.8 100.3 99.5 98.6 95.0

MFUA_JBE1090 MFUA_JBE1090 0.57 100 4.50 4.5 4.5 4.4 4.4 4.3 4.3 4.2 4.2 4.2 4.1 4.1 4.0

MFUA_JBE1105 MFUA_JBE1105 13.09 100 107.80 107.8 106.5 104.8 102.9 102.3 101.6 101.2 100.7 100.2 99.3 98.3 94.8

MFUA_JBE1110 MFUA_JBE1110 13.09 100 107.80 107.8 106.5 104.8 103.0 102.4 101.7 101.3 100.9 100.3 99.5 98.5 94.9

MFUA_JBE1120 MFUA_JBE1120 13.09 100 107.50 107.5 106.2 104.6 102.8 102.2 101.6 101.1 100.7 100.0 99.1 98.2 94.6

MFUA_JBE1125 MFUA_JBE1125 13.82 100 110.10 110.1 108.7 107.1 105.4 104.7 104.0 103.4 102.8 102.0 101.0 100.0 96.2

MFUA_JBE1130 MFUA_JBE1130 13.82 100 109.40 109.4 108.1 106.5 104.9 104.2 103.3 102.7 102.0 101.1 100.0 99.0 95.3

MFUA_JBE1140 MFUA_JBE1140 14.01 100 109.50 109.5 108.2 106.7 105.1 104.4 103.5 102.8 102.1 101.2 100.2 99.2 95.3

MFUA_JBE1150 MFUA_JBE1150 14.01 100 109.50 109.5 108.2 106.7 105.1 104.3 103.4 102.8 102.1 101.2 100.2 99.1 95.3

MFUA_JBE1151 MFUA_JBE1151 18.93 100 138.70 138.7 137.2 135.2 133.1 132.1 130.8 129.9 129.0 127.8 126.4 125.1 120.2

MFUA_JBE1152 MFUA_JBE1152 18.93 100 138.50 138.5 136.9 134.9 132.9 131.8 130.5 129.6 128.7 127.5 126.1 124.8 119.8

MFUA_JBE1154 MFUA_JBE1154 19.95 100 144.60 144.6 142.9 140.8 138.6 137.5 136.1 135.2 134.2 132.9 131.5 130.1 124.9

MFUA_JBE1156 MFUA_JBE1156 19.95 100 144.30 144.3 142.6 140.6 138.4 137.2 135.9 134.9 133.8 132.5 131.0 129.7 124.6

MFUA_JBE1162 MFUA_JBE1162 20.19 100 144.20 144.2 142.6 140.5 138.4 137.1 135.7 134.7 133.6 132.3 130.9 129.5 124.4

MFUA_JBE1165 MFUA_JBE1165 20.33 100 143.60 143.6 142.0 139.9 137.8 136.6 135.2 134.1 133.1 131.8 130.3 128.8 123.8

MFUA_JBE1170 MFUA_JBE1170 20.47 100 143.60 143.6 141.9 139.9 137.7 136.5 135.0 134.0 132.9 131.6 130.2 128.8 123.6

MFUA_JBE1190 MFUA_JBE1190 20.71 100 143.90 143.9 142.3 140.3 138.1 136.8 135.4 134.3 133.3 132.0 130.5 129.2 124.0

MFUA_JBE1200 MFUA_JBE1200 20.98 100 143.50 143.5 141.9 139.8 137.6 136.4 134.9 133.9 132.8 131.5 130.0 128.6 123.5

MFUA_JBE1210 MFUA_JBE1210 21.32 100 142.80 142.8 141.2 139.2 137.0 135.7 134.2 133.1 132.0 130.7 129.2 127.9 122.7

MFUA_JBE1215 MFUA_JBE1215 21.53 100 142.10 142.1 140.5 138.5 136.4 135.0 133.4 132.3 131.2 129.9 128.4 127.1 121.9

MFUA_JBE1217 MFUA_JBE1217 21.53 100 142.10 142.1 140.5 138.5 136.4 135.1 133.5 132.4 131.3 130.0 128.5 127.1 121.9

MFUA_JBE3020 MFUA_JBE3020 2.37 100 21.15 21.2 21.0 20.7 20.4 20.2 20.0 19.8 19.7 19.5 19.3 19.1 18.5

MFUA_JBE3050 MFUA_JBE3050 2.37 100 20.77 20.8 20.6 20.3 20.0 19.8 19.6 19.5 19.3 19.1 18.9 18.8 18.1

MFUA_JBE3055 MFUA_JBE3055 2.63 100 22.78 22.8 22.6 22.3 22.0 21.8 21.5 21.3 21.2 21.0 20.8 20.6 19.9

MFUA_JBE3060 MFUA_JBE3060 3.53 100 30.78 30.8 30.5 30.1 29.7 29.4 29.1 28.9 28.7 28.4 28.1 27.8 26.9

MFUA_JBE3090 MFUA_JBE3090 3.76 100 31.46 31.5 31.1 30.7 30.3 30.0 29.6 29.3 29.1 28.8 28.4 28.1 26.9

MFUA_JBE3140 MFUA_JBE3140 4.45 100 32.58 32.6 32.2 31.8 31.3 31.0 30.6 30.3 30.1 29.8 29.4 29.1 28.0

MFUA_JBE3150 MFUA_JBE3150 4.92 100 34.30 34.3 33.9 33.5 33.0 32.6 32.2 31.9 31.7 31.4 31.0 30.7 29.5

MFUA_JBE4015 MFUA_JBE4015 0.09 100 1.08 1.1 1.1 1.1 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.9

MFUA_JBE4020 MFUA_JBE4020 0.09 100 0.98 1.0 1.0 1.0 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9

MFUA_JBE4030 MFUA_JBE4030 0.09 100 0.88 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

MFUA_JBE4035 MFUA_JBE4035 0.09 100 0.85 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7

MFUA_JBE4040 MFUA_JBE4040 0.09 100 0.84 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7

MFUA_JBE4050 MFUA_JBE4050 0.71 100 5.24 5.2 5.2 5.1 5.1 5.0 5.0 4.9 4.9 4.9 4.8 4.8 4.6

MFUA_JBE4060 MFUA_JBE4060 1.02 100 7.64 7.6 7.6 7.5 7.4 7.3 7.2 7.2 7.1 7.1 7.0 6.9 6.7

MFUA_JBR1007 MFUA_JBR1007 4.80 100 40.78 40.8 40.3 39.7 39.1 38.6 38.1 37.7 37.4 37.0 36.5 36.1 34.5
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Table D2: Baseline with SWM Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

MFUA_JBR1010 MFUA_JBR1010 4.80 100 40.77 40.8 40.3 39.7 39.1 38.6 38.1 37.7 37.4 37.0 36.5 36.1 34.5

MFUA_JBR1018 MFUA_JBR1018 21.12 100 127.40 127.4 125.7 123.6 121.3 119.6 117.8 116.5 115.3 113.9 112.3 110.8 105.3

MFUA_JBR1020 MFUA_JBR1020 21.12 100 127.40 127.4 125.7 123.6 121.3 119.6 117.8 116.6 115.3 113.9 112.3 110.8 105.3

MFUA_JBR1022 MFUA_JBR1022 25.92 100 145.40 145.4 143.4 141.1 138.5 136.6 134.5 133.1 131.8 130.2 128.4 126.7 120.6

MFUA_JBR1030 MFUA_JBR1030 25.92 100 145.40 145.4 143.5 141.1 138.5 136.6 134.5 133.2 131.8 130.2 128.4 126.7 120.6

MFUA_JBR1040 MFUA_JBR1040 26.39 99.2 143.70 145.7 143.7 141.3 138.7 136.8 134.7 133.3 132.0 130.4 128.6 126.9 120.7

MFUA_JBR1050 MFUA_JBR1050 26.39 99.2 143.50 145.4 143.5 141.1 138.5 136.6 134.5 133.1 131.7 130.1 128.3 126.7 120.5

MFUA_JBR1070 MFUA_JBR1070 26.85 99.2 142.80 144.8 142.8 140.4 137.8 135.9 133.8 132.4 131.0 129.4 127.6 125.9 119.7

MFUA_JBR1080 MFUA_JBR1080 26.85 99.2 143.00 145.0 143.0 140.7 138.0 136.1 134.0 132.7 131.3 129.7 127.8 126.2 120.0

MFUA_JBR1090 MFUA_JBR1090 27.25 99.2 142.80 144.7 142.8 140.4 137.8 135.9 133.8 132.4 131.0 129.4 127.6 125.9 119.7

MFUA_JBR1110 MFUA_JBR1110 27.79 99.2 142.70 144.6 142.7 140.3 137.7 135.8 133.7 132.3 130.9 129.3 127.5 125.8 119.6

MFUA_JBR1116 MFUA_JBR1116 27.79 99.2 142.40 144.3 142.4 140.0 137.4 135.5 133.4 132.0 130.6 129.0 127.2 125.5 119.3

MFUA_JBR3025 MFUA_JBR3025 0.96 100 13.66 13.7 13.6 13.4 13.3 13.1 13.0 12.9 12.8 12.7 12.6 12.5 12.2

MFUA_JBR3070 MFUA_JBR3070 1.23 100 17.60 17.6 17.5 17.3 17.1 16.9 16.8 16.7 16.6 16.4 16.3 16.2 15.7

MFUA_JBR3075 MFUA_JBR3075 1.08 100 15.40 15.4 15.3 15.1 14.9 14.8 14.6 14.5 14.4 14.3 14.2 14.1 13.7

MFUA_JBR3100 MFUA_JBR3100 0.16 100 2.27 2.3 2.2 2.2 2.2 2.2 2.2 2.1 2.1 2.1 2.1 2.1 2.0

MFUA_JBR3115 MFUA_JBR3115 2.05 100 29.18 29.2 28.9 28.6 28.3 28.1 27.8 27.6 27.4 27.2 27.0 26.8 26.0

MFUA_JBR3120 MFUA_JBR3120 2.05 100 29.23 29.2 29.0 28.7 28.4 28.1 27.8 27.7 27.5 27.3 27.0 26.8 26.0

MFUA_JBR3130 MFUA_JBR3130 0.00 100 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

MFUA_JBR3135 MFUA_JBR3135 2.50 100 34.32 34.3 34.0 33.7 33.3 33.0 32.7 32.4 32.2 32.0 31.7 31.4 30.5

MFUA_JBR3150 MFUA_JBR3150 2.50 100 34.02 34.0 33.7 33.4 33.0 32.7 32.4 32.1 31.9 31.7 31.4 31.1 30.2

MFUA_JRO1030 MFUA_JRO1030 2.93 100 25.58 25.6 25.3 25.0 24.6 24.4 24.1 23.9 23.7 23.5 23.2 23.0 22.2

MFUA_JRO1160 MFUA_JRO1160 6.19 100 50.24 50.2 49.7 49.0 48.3 47.7 47.1 46.7 46.3 45.9 45.3 44.8 43.1

R1 R1 4.64 100 38.86 38.9 38.5 38.0 37.4 37.0 36.5 36.2 35.9 35.5 35.1 34.8 33.5

RH_Rouge404-G RH_Rouge404-G 35.62 99.2 263.90 267.0 263.9 260.0 255.6 252.5 249.0 246.6 244.3 241.5 238.4 235.7 225.6

RH_RougeEast-F RH_RougeEast-F 13.58 100 99.53 99.5 98.3 96.7 95.0 93.8 92.4 91.5 90.6 89.5 88.2 87.1 83.1

RH_RougeWest-E RH_RougeWest-E 2.28 100 24.28 24.3 24.0 23.7 23.4 23.2 22.9 22.7 22.5 22.3 22.1 21.8 21.0

TRCA_MorningsideFinch-HY048 TRCA_MorningsideFinch-HY048 15.70 100 157.40 157.4 156.1 154.3 152.4 151.0 149.5 148.4 147.4 146.2 144.7 143.5 138.7

TRCA_MorningsideSeasons-HY049 TRCA_MorningsideSeasons-HY049 11.03 100 112.70 112.7 111.7 110.5 109.2 108.3 107.2 106.5 105.9 105.0 104.1 103.3 100.1

WSC_02HC022 WSC_02HC022 178.08 94.2 637.20 695.5 687.4 677.3 666.3 658.2 649.2 643.2 637.2 630.2 622.3 615.4 589.6

WSC_02HC028 WSC_02HC028 82.56 97.1 244.30 256.5 253.1 248.9 244.3 240.9 237.2 234.7 232.2 229.4 226.1 223.3 212.8

WSC_02HC053 WSC_02HC053 57.19 98.2 180.80 186.7 184.1 180.8 177.2 174.6 171.7 169.8 167.9 165.7 163.1 161.0 153.0
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71 71 2.59 100 22.18 22.2 21.9 21.6 21.2 21.0 20.7 20.5 20.3 20.1 19.8 19.6 18.7

84 84 6.61 100 61.53 61.5 60.9 60.1 59.3 58.6 57.9 57.4 56.9 56.3 55.6 55.2 53.5

167 167 29.41 99.2 178.60 180.4 178.6 176.2 173.6 171.7 169.6 168.2 166.8 165.2 163.5 161.9 156.0

BE4 BE4 1.81 100 17.23 17.2 17.1 16.9 16.6 16.5 16.3 16.2 16.0 15.9 15.7 15.6 15.1

BR1 BR1 2.92 100 38.20 38.2 37.9 37.4 37.0 36.7 36.3 36.0 35.8 35.5 35.1 34.8 33.8

BR3 BR3 4.80 100 40.88 40.9 40.4 39.8 39.2 38.7 38.2 37.8 37.5 37.1 36.6 36.2 34.6

CJ7201.15 CJ7201.15 29.41 99.2 178.50 180.3 178.5 176.2 173.6 171.7 169.6 168.1 166.7 165.1 163.4 161.8 155.9

CJ7201.16 CJ7201.16 29.41 99.2 178.50 180.3 178.5 176.2 173.6 171.7 169.6 168.2 166.8 165.1 163.4 161.8 155.9

CJ7201.19 CJ7201.19 29.41 99.2 178.50 180.3 178.5 176.2 173.6 171.7 169.6 168.2 166.8 165.2 163.4 161.8 155.9

CJ7201.2 CJ7201.2 29.41 99.2 178.50 180.3 178.5 176.2 173.6 171.7 169.6 168.2 166.8 165.2 163.5 161.9 155.9

CJ7201.22 CJ7201.22 29.41 99.2 178.50 180.4 178.5 176.2 173.6 171.7 169.6 168.2 166.8 165.2 163.5 161.9 155.9

CJ7201.226 CJ7201.226 29.41 99.2 178.50 180.4 178.5 176.2 173.6 171.7 169.6 168.2 166.8 165.2 163.5 161.9 156.0

CJ7202.000 CJ7202.000 5.06 100 53.11 53.1 52.7 52.1 51.5 51.0 50.5 50.1 49.8 49.3 48.9 48.4 46.8

CJ7202.002 CJ7202.002 5.06 100 53.10 53.1 52.7 52.1 51.5 51.0 50.5 50.1 49.8 49.4 48.9 48.5 46.9

CJ7205.24 CJ7205.24 2.00 100 23.35 23.4 23.1 22.9 22.6 22.4 22.1 22.0 21.8 21.6 21.4 21.3 20.6

CJ7205.25 CJ7205.25 2.00 100 23.34 23.3 23.1 22.9 22.6 22.4 22.1 22.0 21.8 21.6 21.4 21.2 20.6

CJ7205.252 CJ7205.252 2.00 100 23.33 23.3 23.1 22.9 22.6 22.4 22.1 22.0 21.8 21.6 21.4 21.2 20.6

CJ7205.254 CJ7205.254 2.00 100 23.30 23.3 23.1 22.8 22.5 22.3 22.1 21.9 21.8 21.6 21.4 21.2 20.5

CJ7205.29 CJ7205.29 1.61 100 18.83 18.8 18.7 18.5 18.2 18.1 17.9 17.7 17.6 17.5 17.3 17.2 16.6

CJ7205.3 CJ7205.3 1.61 100 18.96 19.0 18.8 18.6 18.3 18.2 18.0 17.8 17.7 17.6 17.4 17.2 16.7

CJ7220.03 CJ7220.03 21.99 100 133.10 133.1 131.5 129.6 127.6 126.1 124.6 123.6 122.6 121.4 120.1 118.8 113.8

CJ7220.04 CJ7220.04 21.99 100 133.10 133.1 131.6 129.6 127.6 126.2 124.7 123.7 122.7 121.4 120.1 118.8 113.8

CJ7220.1 CJ7220.1 21.99 100 133.10 133.1 131.6 129.7 127.7 126.2 124.7 123.7 122.7 121.5 120.2 118.8 113.9

CJ7220.11 CJ7220.11 21.99 100 133.10 133.1 131.6 129.7 127.7 126.2 124.7 123.7 122.7 121.5 120.2 118.9 113.9

CJ8212.03 CJ8212.03 33.00 99.2 144.80 146.8 144.8 142.4 139.6 137.7 135.6 134.2 132.7 131.1 129.2 127.6 121.3

CJ8212.04 CJ8212.04 32.75 99.2 144.80 146.8 144.8 142.4 139.7 137.7 135.6 134.2 132.8 131.1 129.3 127.6 121.4

CJ8230.16 CJ8230.16 20.65 100 128.40 128.4 126.7 124.6 122.3 120.6 118.7 117.4 116.2 114.8 113.2 111.8 106.4

CJ8230.24 CJ8230.24 19.67 100 126.30 126.3 124.6 122.5 120.3 118.7 116.8 115.6 114.4 113.0 111.4 110.0 104.7

CJ8230.25 CJ8230.25 19.67 100 126.40 126.4 124.8 122.7 120.4 118.8 116.9 115.7 114.5 113.1 111.6 110.2 104.8

CJ8230.28 CJ8230.28 19.67 100 126.60 126.6 125.0 122.9 120.6 119.0 117.1 115.9 114.7 113.3 111.7 110.3 105.0

CJ8230.29 CJ8230.29 19.67 100 129.00 129.0 127.3 125.2 122.8 121.1 119.3 118.0 116.8 115.4 113.8 112.4 106.9

J1 J1 1.19 100 11.88 11.9 11.8 11.6 11.4 11.3 11.2 11.1 11.0 10.9 10.8 10.7 10.3

J10 J10 2.63 100 9.49 9.5 9.4 9.2 9.0 8.9 8.8 8.7 8.6 8.5 8.4 8.3 7.9

J100 J100 3.33 100 42.73 42.7 42.4 41.9 41.4 41.0 40.6 40.3 40.0 39.7 39.3 39.0 37.7

J100.0774 J100.0774 0.89 100 11.42 11.4 11.3 11.2 11.1 11.0 10.8 10.8 10.7 10.6 10.5 10.4 10.1

J100.8818 J100.8818 4.25 100 41.08 41.1 40.7 40.2 39.6 39.3 38.9 38.6 38.3 37.9 37.5 37.2 35.9

J1003.625 J1003.625 6.57 100 47.25 47.3 46.6 45.8 44.9 44.3 43.6 43.2 42.7 42.2 41.6 41.1 39.2

J10033.53 J10033.53 185.99 94.2 665.30 722.6 714.8 705.0 694.4 686.4 677.4 671.4 665.3 658.3 650.1 642.7 615.2

J10033.55 J10033.55 33.80 99.2 259.20 262.2 259.2 255.5 251.5 248.3 245.0 242.8 240.6 238.0 235.0 232.4 222.9

J10066.45 J10066.45 2.36 100 5.38 5.4 5.3 5.2 5.1 5.0 4.9 4.8 4.8 4.7 4.6 4.6 4.3

J1009.352 J1009.352 6.68 100 24.56 24.6 24.2 23.8 23.3 23.0 22.6 22.3 22.0 21.7 21.4 21.1 19.9

J101 J101 80.08 97.1 244.60 256.9 253.5 249.3 244.6 241.4 237.7 235.2 232.7 229.9 226.6 223.7 213.3

J101.8575 J101.8575 3.33 100 23.11 23.1 22.9 22.5 22.2 21.9 21.6 21.4 21.2 21.0 20.8 20.5 19.7

J1010.373 J1010.373 149.09 94.8 573.10 614.7 608.2 599.9 591.2 584.9 577.8 573.1 568.3 562.8 556.5 551.0 529.9

J1011.599 J1011.599 0.77 100 6.90 6.9 6.8 6.7 6.6 6.5 6.5 6.4 6.3 6.3 6.2 6.1 5.9

J10135.32 J10135.32 19.68 100 169.90 169.9 168.2 166.2 163.9 162.3 160.4 159.1 157.8 156.3 154.5 152.9 147.2

J102 J102 82.39 97.1 249.50 262.0 258.5 254.3 249.5 246.2 242.4 239.9 237.4 234.6 231.2 228.3 217.6

J1022.09 J1022.09 2.03 100 17.83 17.8 17.7 17.4 17.2 17.0 16.8 16.7 16.5 16.4 16.2 16.0 15.4

J103 J103 175.79 94.2 661.60 718.4 710.7 701.1 690.4 682.5 673.6 667.6 661.6 654.6 646.7 639.7 613.7

J1037.817 J1037.817 2.81 100 29.81 29.8 29.5 29.2 28.8 28.5 28.2 28.0 27.8 27.6 27.3 27.1 26.2

J104 J104 0.77 100 7.81 7.8 7.7 7.6 7.5 7.5 7.4 7.3 7.3 7.2 7.1 7.1 6.9

J105.9794 J105.9794 6.63 100 47.12 47.1 46.5 45.7 44.8 44.2 43.5 43.1 42.6 42.1 41.5 41.0 39.0

J1053.834 J1053.834 1.94 100 22.59 22.6 22.4 22.1 21.8 21.6 21.3 21.2 21.0 20.8 20.6 20.4 19.7

J106.5236 J106.5236 2.13 100 14.31 14.3 14.2 14.2 14.1 14.1 14.0 13.9 13.8 13.8 13.7 13.7 13.6

J10660.01 J10660.01 92.59 96.3 255.40 271.6 268.0 263.6 258.8 255.4 251.5 248.8 246.2 243.3 240.0 237.0 225.8

J1067.445 J1067.445 1.21 100 16.04 16.0 15.9 15.7 15.5 15.4 15.2 15.1 15.0 14.9 14.7 14.6 14.2

J1069.724 J1069.724 8.89 100 23.19 23.2 22.8 22.2 21.7 21.3 20.8 20.5 20.2 19.9 19.5 19.1 17.9

J107.6241 J107.6241 7.64 100 58.88 58.9 58.5 58.0 57.4 56.9 56.4 56.1 55.7 55.3 54.7 54.3 52.3

J10710.81 J10710.81 18.87 100 165.50 165.5 163.9 161.9 159.7 158.0 156.1 154.8 153.6 152.2 150.5 149.0 143.3

J10751.68 J10751.68 185.99 94.2 665.60 723.1 715.3 705.5 694.7 686.6 677.6 671.6 665.6 658.5 650.4 643.0 615.3

J1076.135 J1076.135 329.74 89.4 878.60 1043.0 1030.0 1015.0 997.8 985.4 971.2 961.7 952.3 941.3 928.8 917.9 878.6

J1079.61 J1079.61 1.25 100 2.74 2.7 2.7 2.7 2.6 2.6 2.5 2.5 2.5 2.4 2.4 2.4 2.3

J108 J108 34.57 99.2 144.40 146.4 144.4 142.0 139.3 137.3 135.2 133.8 132.4 130.7 128.8 127.2 121.0

J108.1561 J108.1561 2.34 100 24.72 24.7 24.5 24.2 23.9 23.6 23.4 23.2 23.0 22.8 22.6 22.4 21.6

J1083.883 J1083.883 1.03 100 10.91 10.9 10.8 10.7 10.5 10.4 10.3 10.2 10.1 10.0 9.9 9.8 9.4

J109 J109 3.33 100 42.73 42.7 42.4 41.9 41.4 41.0 40.6 40.3 40.0 39.7 39.3 38.9 37.7

J1099.967 J1099.967 1.68 100 12.93 12.9 12.8 12.6 12.4 12.3 12.1 12.0 11.9 11.8 11.6 11.5 11.1

J11 J11 1.55 100 3.43 3.4 3.4 3.3 3.3 3.2 3.2 3.1 3.1 3.1 3.0 3.0 2.8

Table D3: Future Uncontrolled Model - Regional Storm Peak Flow

Flow Node Model Node
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Drainage Area 
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Peak Flow
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 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]
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100 99.2 98.2 97.1 96.3 95.4 94.8 94.2 93.5 92.7 92.0 89.4

Table D3: Future Uncontrolled Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J110 J110 35.80 99.2 144.30 146.3 144.3 141.8 139.2 137.2 135.1 133.6 132.2 130.6 128.7 127.0 120.8

J110.797 J110.797 1.80 100 4.51 4.5 4.4 4.3 4.2 4.1 4.1 4.0 4.0 3.9 3.8 3.7 3.5

J1104.306 J1104.306 4.26 100 24.32 24.3 23.9 23.4 22.9 22.5 22.2 22.0 21.8 21.6 21.3 21.1 20.2

J1104.942 J1104.942 21.00 100 77.55 77.6 76.7 75.6 74.5 73.6 72.7 72.1 71.5 70.8 70.0 69.3 66.7

J11065.02 J11065.02 18.87 100 165.50 165.5 163.9 161.9 159.6 157.9 156.0 154.7 153.5 152.1 150.4 148.9 143.3

J111 J111 66.19 97.1 225.60 236.7 233.6 229.8 225.6 222.5 219.1 216.9 214.6 212.0 209.0 206.4 196.9

J11167.85 J11167.85 18.08 100 159.10 159.1 157.5 155.6 153.4 151.8 150.0 148.7 147.5 146.2 144.6 143.1 137.8

J11175.03 J11175.03 92.59 96.3 255.40 271.6 268.1 263.7 258.9 255.4 251.5 248.9 246.2 243.3 240.0 237.0 225.9

J112 J112 30.37 99.2 181.90 183.7 181.9 179.5 176.9 175.0 172.9 171.4 170.0 168.4 166.5 164.9 158.9

J112.23 J112.23 6.39 100 24.96 25.0 24.6 24.1 23.6 23.3 22.9 22.6 22.3 22.0 21.6 21.3 20.0

J1128.31 J1128.31 1.19 100 13.06 13.1 12.9 12.8 12.6 12.5 12.4 12.3 12.2 12.1 11.9 11.8 11.4

J11281.85 J11281.85 19.67 100 130.70 130.7 129.0 126.8 124.5 122.8 120.9 119.7 118.4 117.0 115.4 114.0 108.6

J113 J113 0.98 100 8.95 9.0 8.9 8.7 8.6 8.5 8.4 8.3 8.3 8.2 8.1 8.0 7.8

J11362.36 J11362.36 92.33 96.3 255.20 271.4 267.9 263.5 258.6 255.2 251.3 248.7 246.0 243.1 239.8 236.8 225.7

J1138.859 J1138.859 2.08 100 13.23 13.2 13.1 12.9 12.6 12.5 12.3 12.2 12.0 11.9 11.7 11.6 11.1

J11430.19 J11430.19 18.08 100 159.00 159.0 157.5 155.5 153.4 151.7 149.9 148.7 147.5 146.1 144.6 143.1 137.8

J1144.89 J1144.89 2.21 100 18.97 19.0 18.8 18.5 18.3 18.1 17.8 17.7 17.5 17.3 17.1 17.0 16.3

J115 J115 9.84 100 35.37 35.4 34.8 34.1 33.3 32.7 32.1 31.7 31.2 30.7 30.2 29.8 28.5

J1152.087 J1152.087 5.07 100 34.96 35.0 34.4 33.8 33.1 32.5 32.0 31.6 31.2 30.8 30.3 29.8 28.2

J11537.52 J11537.52 185.99 94.2 665.70 723.3 715.4 705.7 694.8 686.8 677.8 671.7 665.7 658.7 650.6 643.2 615.5

J11574.59 J11574.59 16.80 100 149.80 149.8 148.3 146.7 144.6 143.0 141.3 140.1 139.0 137.6 136.1 134.7 129.7

J1158.707 J1158.707 2.44 100 27.87 27.9 27.6 27.3 26.9 26.6 26.3 26.1 25.9 25.6 25.3 25.1 24.2

J116 J116 69.01 97.1 230.20 241.6 238.4 234.5 230.2 227.1 223.6 221.3 219.0 216.3 213.2 210.6 200.8

J116.1422 J116.1422 2.13 100 7.94 7.9 7.8 7.6 7.5 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.3

J1163.847 J1163.847 2.63 100 9.34 9.3 9.2 9.1 8.9 8.8 8.7 8.6 8.5 8.4 8.3 8.2 7.8

J11663.83 J11663.83 92.24 96.3 255.20 271.4 267.9 263.5 258.6 255.2 251.3 248.7 246.0 243.1 239.8 236.8 225.7

J117 J117 0.89 100 12.01 12.0 11.9 11.8 11.6 11.5 11.4 11.3 11.2 11.2 11.1 11.0 10.6

J117.3223 J117.3223 166.54 94.2 631.80 684.0 676.8 667.9 658.0 650.8 642.7 637.2 631.8 625.4 618.1 611.6 587.4

J117.7364 J117.7364 0.64 100 8.13 8.1 8.1 8.0 7.9 7.8 7.7 7.7 7.6 7.6 7.5 7.4 7.2

J1171.848 J1171.848 2.45 100 28.00 28.0 27.3 26.7 26.7 26.7 23.9 23.8 25.2 25.6 25.6 23.1 24.9

J1172.424 J1172.424 9.34 100 100.40 100.4 99.4 98.2 96.8 95.8 94.7 94.0 93.2 92.4 91.4 90.5 87.2

J118 J118 16.27 100 147.40 147.4 146.0 144.2 142.1 140.5 138.8 137.6 136.4 135.1 133.6 132.2 127.3

J1180.818 J1180.818 0.80 100 2.58 2.6 2.5 2.5 2.4 2.4 2.4 2.3 2.3 2.3 2.3 2.2 2.1

J119 J119 35.12 99.2 264.70 267.7 264.7 260.9 256.8 253.7 250.4 248.1 245.9 243.2 240.2 237.5 227.6

J11951.45 J11951.45 16.27 100 146.30 146.3 144.8 143.2 141.2 139.7 138.0 136.9 135.7 134.4 132.9 131.5 126.7

J1197.306 J1197.306 2.41 100 20.67 20.7 20.5 20.2 19.9 19.7 19.5 19.3 19.2 19.0 18.8 18.6 18.0

J1199.653 J1199.653 8.64 100 81.30 81.3 80.8 80.0 79.2 78.5 77.6 77.1 76.5 75.9 75.1 74.5 72.0

J12 J12 2.68 100 9.57 9.6 9.4 9.3 9.1 9.0 8.9 8.8 8.7 8.6 8.5 8.4 8.0

J120 J120 3.46 100 29.46 29.5 29.1 28.7 28.3 27.9 27.5 27.3 27.0 26.7 26.4 26.1 24.9

J1200.62 J1200.62 112.22 96.3 297.00 317.9 313.6 308.1 301.7 297.0 291.8 288.4 285.0 281.0 276.6 272.8 258.9

J12035.81 J12035.81 91.75 96.3 254.80 270.9 267.4 263.0 258.2 254.8 250.9 248.3 245.6 242.7 239.4 236.4 225.3

J1207.134 J1207.134 5.41 100 22.42 22.4 22.1 21.8 21.4 21.1 20.8 20.6 20.4 20.1 19.8 19.5 18.5

J121 J121 1.69 100 20.70 20.7 20.5 20.3 20.0 19.9 19.7 19.5 19.4 19.2 19.0 18.9 18.3

J12128.27 J12128.27 91.75 96.3 254.80 271.0 267.4 263.0 258.2 254.8 250.9 248.3 245.6 242.7 239.4 236.4 225.4

J122 J122 85.84 97.1 252.60 265.1 261.6 257.3 252.6 249.2 245.4 242.8 240.3 237.4 234.1 231.1 220.3

J122_2 J122_2 7.00 100 62.59 62.6 62.0 61.2 60.3 59.6 58.9 58.4 57.9 57.3 56.6 56.0 53.9

J12216.92 J12216.92 5.85 100 41.70 41.7 41.2 40.5 39.7 39.1 38.5 38.1 37.7 37.2 36.6 36.1 34.5

J12245.8 J12245.8 185.09 94.2 665.80 723.4 715.6 705.8 694.9 686.9 677.8 671.8 665.8 658.8 650.7 643.3 615.5

J1226.641 J1226.641 1.03 100 11.11 11.1 11.0 10.8 10.7 10.6 10.4 10.3 10.2 10.1 10.0 9.9 9.5

J124 J124 3.04 100 31.51 31.5 31.3 30.9 30.5 30.2 29.8 29.6 29.4 29.1 28.8 28.5 27.5

J12401.51 J12401.51 19.67 100 133.20 133.2 131.4 129.2 126.6 124.9 122.9 121.6 120.2 118.7 117.0 115.5 110.1

J1241.357 J1241.357 1.20 100 14.06 14.1 13.9 13.8 13.6 13.5 13.3 13.2 13.1 13.0 12.9 12.8 12.4

J12466.25 J12466.25 91.10 96.3 254.30 270.4 266.9 262.5 257.7 254.3 250.4 247.8 245.3 242.4 239.1 236.1 224.9

J1249.856 J1249.856 0.93 100 8.17 8.2 8.1 8.0 7.8 7.8 7.6 7.6 7.5 7.4 7.3 7.3 7.0

J125 J125 67.83 97.1 226.50 237.7 234.6 230.8 226.5 223.4 220.0 217.7 215.4 212.8 209.7 207.1 197.5

J126 J126 4.51 100 38.76 38.8 38.3 37.8 37.2 36.7 36.2 35.9 35.6 35.2 34.8 34.4 32.9

J127 J127 2.79 100 16.88 16.9 16.6 16.3 15.9 15.6 15.3 15.1 14.9 14.7 14.4 14.2 13.3

J12718.41 J12718.41 185.09 94.2 665.70 723.3 715.5 705.7 694.8 686.8 677.7 671.7 665.7 658.6 650.6 643.2 615.5

J1276.593 J1276.593 0.53 100 7.22 7.2 7.2 7.1 7.0 6.9 6.9 6.8 6.8 6.7 6.6 6.6 6.4

J12763.44 J12763.44 90.55 97.1 257.20 269.9 266.4 262.0 257.2 253.8 249.9 247.4 244.8 241.9 238.6 235.6 224.5

J12792.23 J12792.23 184.48 94.2 665.00 722.5 714.8 705.0 694.1 686.2 677.1 671.1 665.0 658.0 650.0 642.6 615.0

J1289.977 J1289.977 0.27 100 0.59 0.6 0.6 0.6 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

J129 J129 3.93 100 35.66 35.7 35.6 35.5 35.4 35.3 35.3 35.3 35.2 35.0 34.8 34.6 33.7

J12911.83 J12911.83 5.72 100 41.08 41.1 40.5 39.9 39.1 38.6 38.0 37.6 37.1 36.7 36.1 35.6 34.0

J12978.41 J12978.41 11.11 100 108.80 108.8 107.6 106.4 105.1 104.1 102.9 102.2 101.4 100.5 99.5 98.7 95.3

J1298.255 J1298.255 3.77 100 30.23 30.2 29.8 29.2 28.6 28.2 27.7 27.3 27.0 26.6 26.2 25.8 24.8

J13 J13 3.24 100 7.88 7.9 7.7 7.6 7.4 7.3 7.1 7.0 6.9 6.8 6.7 6.6 6.2

J130 J130 2.11 100 16.99 17.0 16.8 16.6 16.4 16.2 16.0 15.9 15.7 15.6 15.4 15.3 14.7
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Table D3: Future Uncontrolled Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J1300.86 J1300.86 2.49 100 28.22 28.2 28.0 27.6 27.3 27.0 26.7 26.5 26.3 26.1 25.9 25.6 24.8

J13011.35 J13011.35 86.93 97.1 253.10 265.6 262.2 257.8 253.1 249.7 245.9 243.3 240.8 237.9 234.6 231.6 220.7

J131 J131 4.33 100 7.38 7.4 7.2 7.1 6.9 6.8 6.6 6.5 6.4 6.3 6.2 6.1 5.7

J131.9914 J131.9914 0.51 100 3.53 3.5 3.5 3.5 3.4 3.4 3.4 3.3 3.3 3.3 3.3 3.2 3.1

J13140.81 J13140.81 86.79 97.1 253.10 265.7 262.2 257.9 253.1 249.7 245.9 243.3 240.8 237.9 234.6 231.6 220.7

J13166.37 J13166.37 18.66 100 130.10 130.1 128.3 126.0 123.6 121.8 119.8 118.5 117.3 115.8 114.1 112.7 107.5

J132 J132 5.99 100 12.41 12.4 12.2 12.0 11.8 11.6 11.4 11.3 11.1 11.0 10.8 10.7 10.1

J1322.322 J1322.322 0.88 100 6.93 6.9 6.9 6.8 6.6 6.6 6.5 6.4 6.4 6.3 6.2 6.1 5.9

J1336.424 J1336.424 2.45 100 29.18 29.2 29.0 29.9 29.8 29.0 27.1 25.5 27.2 28.2 28.3 26.7 26.5

J134 J134 14.25 100 41.92 41.9 41.3 40.5 39.6 38.9 38.2 37.8 37.3 36.8 36.2 35.6 33.6

J134.7723 J134.7723 4.60 100 35.79 35.8 35.3 34.7 34.0 33.5 32.9 32.6 32.2 31.9 31.4 31.1 29.9

J1343.847 J1343.847 8.76 100 22.55 22.6 22.1 21.6 21.0 20.6 20.2 19.9 19.6 19.3 18.9 18.6 17.4

J13443.66 J13443.66 5.72 100 41.53 41.5 41.0 40.3 39.5 39.0 38.4 37.9 37.5 37.0 36.5 36.0 34.4

J135 J135 75.33 97.1 231.90 243.5 240.3 236.3 231.9 228.8 225.3 222.9 220.6 217.9 214.8 212.1 202.2

J1353.169 J1353.169 2.94 100 34.44 34.4 34.1 33.7 33.2 32.9 32.5 32.3 32.0 31.7 31.4 31.1 30.0

J13586.77 J13586.77 183.35 94.2 664.70 722.0 714.3 704.5 693.7 685.7 676.7 670.7 664.7 657.7 649.6 642.3 614.7

J136 J136 6.37 100 45.89 45.9 45.3 44.5 43.6 43.0 42.4 41.9 41.5 40.9 40.4 39.9 38.0

J13622.04 J13622.04 11.11 100 109.70 109.7 108.5 107.3 105.9 104.9 103.7 102.9 102.1 101.2 100.1 99.2 95.7

J137 J137 0.98 100 3.06 3.1 3.0 3.0 2.9 2.9 2.8 2.8 2.8 2.7 2.7 2.7 2.5

J1379.244 J1379.244 3.66 100 8.64 8.6 8.5 8.2 8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 6.9

J138 J138 90.55 97.1 257.20 269.9 266.5 262.1 257.2 253.8 249.9 247.4 244.8 241.9 238.6 235.6 224.5

J1380.651 J1380.651 13.48 100 91.34 91.3 90.3 89.0 87.6 86.6 85.4 84.6 83.9 82.9 81.9 81.0 77.6

J1387.892 J1387.892 0.75 100 2.19 2.2 2.2 2.1 2.1 2.1 2.0 2.0 2.0 2.0 1.9 1.9 1.8

J1389.503 J1389.503 3.11 100 36.17 36.2 35.9 35.5 35.0 34.7 34.3 34.1 33.9 33.6 33.3 33.0 31.9

J139 J139 4.97 100 46.06 46.1 45.6 44.9 44.2 43.7 43.2 42.8 42.5 42.0 41.6 41.1 39.5

J13974.86 J13974.86 5.25 100 37.56 37.6 37.1 36.4 35.8 35.2 34.7 34.3 33.9 33.5 33.0 32.6 31.1

J14 J14 5.09 100 9.40 9.4 9.3 9.1 8.9 8.7 8.6 8.5 8.4 8.3 8.1 8.0 7.6

J140 J140 2.57 100 17.08 17.1 16.9 16.6 16.3 16.1 15.9 15.7 15.6 15.4 15.2 15.0 14.3

J1400.456 J1400.456 1.94 100 22.70 22.7 22.5 22.2 21.9 21.7 21.5 21.3 21.1 20.9 20.7 20.5 19.8

J14042.93 J14042.93 18.66 100 130.50 130.5 128.7 126.5 124.0 122.2 120.2 118.9 117.6 116.2 114.5 113.1 107.9

J14156.56 J14156.56 17.60 100 124.00 124.0 122.3 120.2 117.8 116.1 114.2 113.0 111.8 110.3 108.7 107.4 102.4

J14183.08 J14183.08 86.53 97.1 253.10 265.7 262.2 257.9 253.1 249.7 245.9 243.4 240.9 237.9 234.6 231.6 220.8

J142 J142 3.21 100 22.24 22.2 22.0 21.6 21.3 21.0 20.7 20.5 20.3 20.1 19.8 19.6 18.8

J1427.292 J1427.292 3.69 100 43.09 43.1 42.7 42.2 41.7 41.3 40.8 40.5 40.2 39.9 39.5 39.1 37.8

J14275 J14275 13.00 100 89.52 89.5 88.3 86.8 85.1 83.9 82.6 81.7 80.8 79.8 78.6 77.6 74.0

J143.5166 J143.5166 1.29 100 3.01 3.0 3.0 2.9 2.9 2.8 2.8 2.8 2.7 2.7 2.7 2.6 2.5

J144 J144 12.43 100 99.30 99.3 98.1 96.5 94.9 93.7 92.4 91.6 90.7 89.7 88.6 87.6 83.7

J14434.35 J14434.35 183.35 94.2 664.80 722.2 714.4 704.6 693.8 685.8 676.8 670.8 664.8 657.8 649.8 642.5 614.8

J145 J145 71.52 97.1 227.90 239.3 236.2 232.2 227.9 224.8 221.3 219.0 216.6 213.9 210.8 208.1 198.3

J1451.748 J1451.748 9.25 100 99.58 99.6 98.7 97.5 96.1 95.1 94.0 93.2 92.5 91.6 90.6 89.7 86.4

J14579.64 J14579.64 9.76 100 97.98 98.0 97.1 95.9 94.7 93.7 92.7 92.0 91.3 90.4 89.4 88.6 85.5

J146 J146 69.72 97.1 230.10 241.4 238.3 234.4 230.1 227.0 223.5 221.2 218.9 216.2 213.1 210.4 200.5

J147 J147 6.31 100 67.66 67.7 67.1 66.2 65.3 64.6 63.9 63.4 62.9 62.3 61.6 61.0 58.9

J14701.41 J14701.41 4.83 100 34.10 34.1 33.7 33.1 32.5 32.0 31.5 31.1 30.8 30.4 29.9 29.5 28.1

J1475.324 J1475.324 2.57 100 16.99 17.0 16.8 16.5 16.2 16.0 15.8 15.6 15.5 15.3 15.1 14.9 14.2

J1476.697 J1476.697 1.00 100 5.84 5.8 5.7 5.6 5.5 5.4 5.3 5.2 5.2 5.1 5.0 4.9 4.5

J14797.84 J14797.84 12.68 100 87.38 87.4 86.2 84.7 83.1 81.9 80.6 79.7 78.9 77.9 76.7 75.8 72.1

J148 J148 70.63 97.1 228.60 240.0 236.8 232.9 228.6 225.5 222.1 219.7 217.4 214.7 211.7 209.0 199.2

J148.3467 J148.3467 1.05 100 8.92 8.9 8.8 8.7 8.6 8.5 8.4 8.3 8.2 8.1 8.1 8.0 7.7

J1488.546 J1488.546 8.27 100 78.84 78.8 78.3 77.7 76.8 76.2 75.4 74.9 74.4 73.8 73.0 72.4 70.0

J149 J149 72.55 97.1 224.40 235.6 232.5 228.6 224.4 221.3 217.9 215.6 213.3 210.7 207.7 205.0 195.4

J150 J150 1.30 100 13.49 13.5 13.3 13.2 13.0 12.8 12.7 12.6 12.5 12.3 12.2 12.0 11.5

J15070.23 J15070.23 11.62 100 80.18 80.2 79.1 77.7 76.2 75.1 73.9 73.1 72.3 71.3 70.3 69.4 66.2

J151 J151 2.76 100 21.95 22.0 21.7 21.4 21.1 20.9 20.7 20.5 20.3 20.1 19.9 19.7 18.9

J1513.907 J1513.907 2.44 100 27.99 28.0 27.7 27.3 26.9 26.7 26.3 26.1 25.9 25.7 25.4 25.1 24.3

J1515.793 J1515.793 5.35 100 40.84 40.8 40.4 39.8 39.4 39.2 39.0 38.9 38.7 38.6 38.4 38.2 37.4

J15175.75 J15175.75 182.29 94.2 664.90 722.3 714.5 704.8 694.0 686.0 676.9 670.9 664.9 657.9 650.0 642.9 614.9

J15191.03 J15191.03 85.84 97.1 252.50 265.0 261.6 257.2 252.5 249.1 245.3 242.8 240.2 237.3 234.1 231.1 220.2

J1520.455 J1520.455 0.24 100 2.38 2.4 2.4 2.3 2.3 2.3 2.3 2.2 2.2 2.2 2.2 2.2 2.1

J153 J153 8.98 100 96.96 97.0 96.1 94.9 93.5 92.6 91.5 90.7 90.0 89.1 88.1 87.3 84.2

J15468.27 J15468.27 6.73 100 62.80 62.8 62.1 61.3 60.5 59.8 59.0 58.5 58.0 57.4 56.7 56.3 54.6

J1547.353 J1547.353 1.94 100 22.69 22.7 22.5 22.2 21.9 21.7 21.4 21.3 21.1 20.9 20.7 20.5 19.8

J156.6575 J156.6575 10.42 100 111.10 111.1 110.0 108.6 107.1 106.0 104.8 103.9 103.1 102.1 101.0 100.1 96.5

J156.7592 J156.7592 5.30 100 56.06 56.1 55.5 54.9 54.1 53.6 53.0 52.6 52.2 51.8 51.2 50.8 49.0

J1561.104 J1561.104 66.55 97.1 309.10 323.8 319.8 314.7 309.1 305.0 300.4 297.3 294.2 290.6 286.5 283.0 269.7

J1561.571 J1561.571 2.08 100 13.36 13.4 13.2 13.0 12.8 12.6 12.4 12.3 12.2 12.0 11.9 11.7 11.2

J157 J157 10.28 100 74.03 74.0 73.1 72.1 70.9 70.1 69.2 68.6 67.9 67.2 66.4 65.7 62.9

J15723.81 J15723.81 3.34 100 29.77 29.8 29.4 29.0 28.6 28.3 27.9 27.6 27.4 27.1 26.8 26.4 25.0
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J15784.54 J15784.54 4.53 100 31.25 31.3 30.8 30.2 29.6 29.2 28.7 28.4 28.0 27.7 27.3 26.9 25.6

J1584.503 J1584.503 212.65 93.5 694.80 767.7 759.1 748.4 736.7 727.6 717.3 710.2 703.2 694.8 685.2 676.3 645.8

J15865.83 J15865.83 10.79 100 76.58 76.6 75.6 74.3 72.9 71.9 70.7 69.9 69.2 68.3 67.3 66.5 63.4

J159 J159 1.81 100 16.85 16.9 16.7 16.5 16.2 16.1 15.9 15.7 15.6 15.4 15.3 15.1 14.6

J1595.977 J1595.977 4.37 100 17.54 17.5 17.3 17.0 16.7 16.4 16.1 16.0 15.8 15.6 15.4 15.2 14.4

J16 J16 112.99 96.3 290.40 310.1 306.0 300.7 294.7 290.4 285.5 282.2 279.0 275.2 271.0 267.4 254.1

J160 J160 33.80 99.2 259.20 262.1 259.2 255.5 251.4 248.3 245.0 242.8 240.6 238.0 235.0 232.4 222.8

J161 J161 1.79 100 21.89 21.9 21.7 21.5 21.2 21.0 20.8 20.6 20.5 20.3 20.1 19.9 19.3

J16144.31 J16144.31 85.29 97.1 252.20 264.7 261.3 257.0 252.2 248.8 245.0 242.5 240.0 237.1 233.8 230.9 220.0

J16152.53 J16152.53 182.29 94.2 664.90 722.3 714.6 704.8 694.0 686.0 677.0 671.0 664.9 657.9 649.9 642.8 616.5

J162 J162 18.08 100 159.10 159.1 157.6 155.6 153.5 151.8 150.0 148.8 147.6 146.2 144.6 143.1 137.7

J1620.24 J1620.24 4.60 100 48.95 49.0 48.6 48.0 47.5 47.1 46.6 46.3 46.0 45.6 45.2 44.8 43.4

J16215.01 J16215.01 2.59 100 22.14 22.1 21.9 21.6 21.2 20.9 20.7 20.5 20.3 20.1 19.8 19.6 18.7

J163 J163 2.98 100 35.31 35.3 35.0 34.6 34.1 33.8 33.4 33.2 33.0 32.7 32.4 32.1 31.0

J16382.2 J16382.2 1.58 100 13.13 13.1 13.0 12.8 12.5 12.4 12.2 12.1 12.0 11.8 11.7 11.5 11.0

J164 J164 3.51 100 41.07 41.1 40.7 40.2 39.7 39.4 38.9 38.7 38.4 38.0 37.6 37.3 36.0

J1641.254 J1641.254 29.80 99.2 180.20 182.0 180.2 177.8 175.2 173.2 171.1 169.7 168.3 166.7 164.9 163.3 157.3

J1642.133 J1642.133 16.82 100 171.20 171.2 169.5 167.5 165.3 163.7 162.0 160.9 159.8 158.5 156.9 155.6 150.6

J1642.175 J1642.175 2.41 100 20.75 20.8 20.5 20.3 20.0 19.8 19.6 19.4 19.3 19.1 18.9 18.7 18.1

J1643.736 J1643.736 3.45 100 28.24 28.2 27.8 27.3 26.7 26.3 25.8 25.5 25.2 24.8 24.4 24.0 23.0

J16450.39 J16450.39 7.25 100 72.37 72.4 71.7 70.9 69.9 69.3 68.5 68.0 67.5 66.9 66.2 65.7 63.5

J16463.76 J16463.76 10.79 100 76.80 76.8 75.8 74.5 73.1 72.1 70.9 70.1 69.4 68.5 67.5 66.7 63.6

J165 J165 3.08 100 36.38 36.4 36.0 35.6 35.2 34.8 34.5 34.2 34.0 33.7 33.3 33.1 32.0

J165.3016 J165.3016 0.33 100 4.26 4.3 4.2 4.2 4.1 4.1 4.0 4.0 4.0 3.9 3.9 3.9 3.7

J1655.108 J1655.108 0.52 100 4.94 4.9 4.9 4.8 4.7 4.7 4.6 4.6 4.5 4.5 4.4 4.3 4.1

J166 J166 10.24 100 73.90 73.9 73.0 72.0 70.9 70.0 69.1 68.5 67.9 67.1 66.3 65.6 62.8

J1663.689 J1663.689 1.89 100 35.50 35.5 33.2 33.7 32.6 33.8 33.6 33.5 18.4 24.4 31.6 32.4 30.0

J16635.24 J16635.24 9.02 100 61.28 61.3 60.4 59.4 58.2 57.3 56.3 55.7 55.0 54.3 53.5 52.8 50.2

J167.4563 J167.4563 3.57 100 15.44 15.4 15.3 15.0 14.8 14.6 14.4 14.3 14.2 14.0 13.8 13.7 13.1

J16735.41 J16735.41 3.94 100 25.09 25.1 24.7 24.3 23.8 23.4 23.0 22.7 22.5 22.1 21.8 21.4 20.3

J168 J168 166.04 94.2 631.70 683.8 676.6 667.7 657.9 650.7 642.6 637.1 631.7 625.3 618.0 611.5 587.3

J169 J169 10.09 100 108.10 108.1 107.1 105.8 104.4 103.3 102.1 101.3 100.5 99.6 98.5 97.5 94.0

J169.6326 J169.6326 1.08 100 13.04 13.0 12.9 12.8 12.6 12.5 12.3 12.3 12.2 12.1 11.9 11.8 11.4

J16988.67 J16988.67 8.76 100 59.28 59.3 58.5 57.4 56.3 55.5 54.5 53.8 53.2 52.4 51.7 51.0 48.4

J17 J17 18.65 100 183.70 183.7 181.9 179.6 177.1 175.3 173.4 172.1 170.9 169.4 167.8 166.3 160.9

J17.48381 J17.48381 2.29 100 26.13 26.1 25.9 25.6 25.2 25.0 24.7 24.5 24.3 24.1 23.9 23.6 22.8

J170 J170 3.51 100 41.10 41.1 40.7 40.3 39.7 39.4 38.9 38.7 38.4 38.0 37.7 37.3 36.1

J170.1953 J170.1953 3.08 100 32.18 32.2 31.9 31.5 31.1 30.8 30.5 30.3 30.0 29.8 29.5 29.2 28.3

J17012.55 J17012.55 180.99 94.2 664.10 721.3 713.6 703.8 693.1 685.1 676.1 670.1 664.1 657.0 649.0 642.0 615.8

J1704.285 J1704.285 0.93 100 8.36 8.4 8.3 8.1 8.0 7.9 7.8 7.8 7.7 7.6 7.5 7.4 7.1

J17053 J17053 3.49 100 22.80 22.8 22.4 22.0 21.5 21.1 20.8 20.5 20.3 20.0 19.7 19.4 18.4

J1708.063 J1708.063 1.00 100 7.18 7.2 7.1 7.0 6.9 6.8 6.7 6.7 6.6 6.5 6.4 6.4 6.1

J171 J171 66.55 97.1 309.10 323.9 319.8 314.7 309.1 305.0 300.4 297.4 294.3 290.7 286.6 283.0 269.7

J17170.71 J17170.71 7.63 100 51.61 51.6 50.9 50.0 49.1 48.4 47.6 47.1 46.5 45.8 45.1 44.5 42.4

J17177.76 J17177.76 0.68 100 5.48 5.5 5.4 5.3 5.2 5.1 5.0 4.9 4.9 4.8 4.7 4.6 4.4

J172 J172 3.74 100 43.64 43.6 43.2 42.7 42.2 41.8 41.3 41.0 40.7 40.4 40.0 39.6 38.3

J1720.598 J1720.598 34.46 99.2 144.50 146.5 144.5 142.0 139.3 137.4 135.2 133.8 132.4 130.8 128.9 127.2 121.0

J1723.343 J1723.343 13.41 100 103.50 103.5 102.2 100.6 98.9 97.6 96.2 95.3 94.4 93.3 92.1 91.0 86.9

J17247.58 J17247.58 85.29 97.1 252.40 264.9 261.5 257.2 252.4 249.0 245.2 242.7 240.2 237.3 234.0 231.1 220.2

J1728.346 J1728.346 2.03 100 18.04 18.0 17.9 17.6 17.4 17.2 17.0 16.9 16.8 16.6 16.4 16.3 15.7

J1728.606 J1728.606 8.76 100 22.69 22.7 22.3 21.8 21.2 20.8 20.4 20.1 19.8 19.4 19.0 18.7 17.5

J173 J173 18.87 100 165.60 165.6 164.0 162.0 159.7 158.0 156.1 154.9 153.6 152.2 150.5 149.0 143.3

J173.6733 J173.6733 0.89 100 11.89 11.9 11.8 11.7 11.5 11.4 11.3 11.2 11.1 11.1 10.9 10.9 10.5

J17311.37 J17311.37 5.35 100 51.40 51.4 50.9 50.3 49.6 49.2 48.6 48.3 47.9 47.5 47.0 46.6 45.0

J174 J174 67.30 97.1 312.10 327.2 323.0 317.8 312.1 307.9 303.3 300.1 297.0 293.3 289.3 285.6 272.2

J1746.331 J1746.331 2.04 100 6.65 6.7 6.6 6.4 6.3 6.2 6.1 6.1 6.0 5.9 5.9 5.8 5.5

J175 J175 4.34 100 40.69 40.7 40.3 39.8 39.3 38.9 38.5 38.2 37.9 37.5 37.2 36.8 35.5

J17537.04 J17537.04 180.38 94.2 664.10 721.4 713.6 703.9 693.1 685.2 676.2 670.2 664.1 657.1 649.1 642.0 615.8

J17542.71 J17542.71 7.11 100 47.21 47.2 46.6 45.8 44.9 44.3 43.6 43.1 42.6 42.1 41.4 40.9 38.8

J176 J176 4.54 100 48.24 48.2 47.8 47.3 46.7 46.3 45.9 45.6 45.3 44.9 44.5 44.1 42.7

J1769.093 J1769.093 0.74 100 4.99 5.0 4.9 4.8 4.7 4.6 4.5 4.5 4.4 4.3 4.2 4.2 3.9

J177 J177 3.30 100 30.37 30.4 30.1 29.7 29.3 29.0 28.7 28.5 28.3 28.0 27.7 27.5 26.5

J17730.16 J17730.16 6.10 100 38.05 38.1 37.5 36.8 36.1 35.5 34.9 34.5 34.1 33.6 33.1 32.6 30.9

J17731.1 J17731.1 3.06 100 20.67 20.7 20.4 19.9 19.5 19.2 18.8 18.6 18.3 18.1 17.7 17.5 16.5

J178 J178 142.94 94.8 572.90 614.5 607.9 599.5 590.6 584.5 577.5 572.9 568.4 563.1 556.9 551.4 530.6

J179 J179 6.42 100 63.19 63.2 62.6 61.9 61.1 60.5 59.8 59.4 58.9 58.4 57.8 57.3 55.4

J1791.891 J1791.891 0.88 100 7.08 7.1 7.0 6.9 6.8 6.7 6.6 6.5 6.5 6.4 6.3 6.3 6.0

J17954.64 J17954.64 5.82 100 35.81 35.8 35.3 34.7 34.0 33.5 32.9 32.5 32.1 31.7 31.2 30.7 29.1

Page 4 of 16



TP112084

Rouge Watershed Study
September 7, 2018

100 99.2 98.2 97.1 96.3 95.4 94.8 94.2 93.5 92.7 92.0 89.4

Table D3: Future Uncontrolled Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J17972.73 J17972.73 84.41 97.1 251.40 263.8 260.4 256.1 251.4 248.0 244.2 241.7 239.2 236.3 233.1 230.1 219.4

J1798.748 J1798.748 329.74 89.4 882.50 1047.0 1035.0 1020.0 1003.0 990.1 975.8 966.3 956.9 945.9 933.2 922.1 882.5

J1799.907 J1799.907 1.66 100 19.62 19.6 19.4 19.2 18.9 18.8 18.5 18.4 18.3 18.1 17.9 17.7 17.1

J17992.23 J17992.23 0.68 100 5.62 5.6 5.5 5.4 5.3 5.2 5.1 5.0 5.0 4.9 4.8 4.7 4.4

J180 J180 3.00 100 35.49 35.5 35.2 34.8 34.3 34.0 33.7 33.4 33.2 32.9 32.6 32.3 31.3

J1800.27 J1800.27 3.90 100 44.92 44.9 44.5 43.9 43.3 43.0 42.6 42.3 42.1 41.7 41.4 41.1 39.9

J1802.935 J1802.935 3.66 100 8.56 8.6 8.4 8.2 7.8 7.8 7.7 7.7 7.6 7.4 7.3 7.2 6.8

J18033.33 J18033.33 179.56 94.2 663.30 720.3 712.7 703.0 692.2 684.3 675.3 669.3 663.3 656.3 648.3 641.2 615.0

J181 J181 34.28 99.2 261.30 264.3 261.3 257.6 253.5 250.4 247.1 244.9 242.7 240.1 237.0 234.4 224.8

J1816.949 J1816.949 2.30 100 26.21 26.2 25.9 25.6 25.2 25.0 24.6 24.4 24.2 24.0 23.7 23.5 22.7

J18174.28 J18174.28 2.24 100 16.94 16.9 16.7 16.4 16.0 15.8 15.5 15.3 15.1 14.9 14.6 14.4 13.7

J183 J183 41.65 99.2 285.50 288.9 285.5 281.4 276.7 273.3 269.4 267.0 264.3 261.2 257.6 254.5 243.1

J18357.37 J18357.37 5.82 100 35.76 35.8 35.3 34.6 33.9 33.4 32.9 32.5 32.1 31.7 31.2 30.7 29.1

J18495.31 J18495.31 3.72 100 17.81 17.8 17.5 17.1 16.7 16.4 16.0 15.8 15.6 15.3 15.0 14.7 13.7

J18512.98 J18512.98 84.41 97.1 251.50 263.9 260.5 256.2 251.5 248.1 244.3 241.8 239.3 236.4 233.1 230.2 219.4

J186 J186 2.81 100 30.50 30.5 30.2 29.9 29.5 29.2 28.9 28.7 28.5 28.2 28.0 27.7 26.8

J186.9353 J186.9353 0.91 100 8.71 8.7 8.6 8.5 8.4 8.3 8.2 8.1 8.0 8.0 7.9 7.8 7.5

J18645.59 J18645.59 0.68 100 5.85 5.9 5.8 5.6 5.5 5.4 5.3 5.3 5.2 5.1 5.0 4.9 4.7

J18669.61 J18669.61 178.72 94.2 663.40 720.5 712.8 703.1 692.3 684.4 675.4 669.4 663.4 656.4 648.4 641.3 615.1

J18681.28 J18681.28 3.36 100 31.00 31.0 30.7 30.3 29.9 29.6 29.3 29.1 28.9 28.6 28.3 28.0 27.1

J187.2121 J187.2121 1.56 100 3.33 3.3 3.3 3.2 3.2 3.1 3.1 3.0 3.0 3.0 2.9 2.9 2.7

J1872.25 J1872.25 21.00 100 78.14 78.1 77.3 76.2 75.0 74.1 73.2 72.6 72.0 71.3 70.4 69.7 67.2

J1880.06 J1880.06 1.69 100 20.49 20.5 20.3 20.1 19.8 19.7 19.4 19.3 19.2 19.0 18.8 18.7 18.1

J1884.184 J1884.184 2.21 100 19.52 19.5 19.3 19.1 18.8 18.6 18.4 18.2 18.1 17.9 17.7 17.5 16.9

J18843.6 J18843.6 3.40 100 15.36 15.4 15.1 14.8 14.4 14.1 13.8 13.6 13.4 13.2 12.9 12.6 11.7

J1889.326 J1889.326 1.79 100 11.15 11.2 11.0 10.8 10.6 10.5 10.3 10.2 10.1 10.0 9.8 9.7 9.3

J189 J189 174.18 94.2 660.00 716.6 708.9 699.3 688.7 680.8 671.9 666.0 660.0 653.1 645.2 638.3 612.3

J18909.93 J18909.93 83.79 97.1 250.90 263.4 260.0 255.7 250.9 247.6 243.8 241.3 238.8 235.9 232.7 229.7 219.0

J1892.032 J1892.032 6.68 100 26.16 26.2 25.7 25.2 24.6 24.2 23.7 23.4 23.1 22.8 22.5 22.1 21.0

J19 J19 186.70 94.2 665.30 722.5 714.7 704.9 694.3 686.4 677.3 671.3 665.3 658.2 650.1 642.6 615.1

J19.23171 J19.23171 69.89 97.1 302.30 316.8 312.9 307.9 302.3 297.9 293.3 290.2 287.0 283.4 279.3 275.6 261.7

J1907.893 J1907.893 11.05 100 78.72 78.7 77.8 76.6 75.4 74.5 73.5 72.8 72.1 71.3 70.4 69.6 66.6

J192 J192 67.30 97.1 309.50 319.4 316.9 313.4 309.5 306.6 303.3 301.1 298.9 296.4 293.7 291.4 282.9

J19201.62 J19201.62 178.72 94.2 663.50 720.6 712.9 703.1 692.4 684.4 675.4 669.5 663.5 656.4 648.4 641.4 615.2

J193 J193 0.79 100 10.10 10.1 10.0 9.9 9.8 9.7 9.6 9.5 9.5 9.4 9.3 9.2 8.9

J193.0907 J193.0907 0.77 100 6.77 6.8 6.7 6.6 6.5 6.4 6.4 6.3 6.3 6.2 6.1 6.1 5.8

J194 J194 0.79 100 7.75 7.8 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.6 7.6 7.6 7.4

J19434.87 J19434.87 3.17 100 29.36 29.4 29.1 28.7 28.3 28.0 27.7 27.5 27.3 27.1 26.8 26.5 25.6

J19448.27 J19448.27 83.22 97.1 249.90 262.3 258.9 254.6 249.9 246.6 242.8 240.3 237.8 234.9 231.7 228.8 218.1

J195 J195 151.43 94.8 576.30 617.6 611.2 603.3 594.6 588.3 581.1 576.3 571.5 565.9 559.6 554.0 532.8

J196 J196 146.96 94.8 572.30 614.6 608.0 599.6 590.4 583.9 576.9 572.3 567.5 562.1 555.8 550.2 529.3

J196.9406 J196.9406 11.33 100 38.71 38.7 38.2 37.5 36.8 36.3 35.7 35.4 35.0 34.5 34.0 33.6 32.0

J19629.22 J19629.22 2.40 100 12.14 12.1 12.0 11.6 11.3 11.1 11.0 10.9 10.8 10.7 10.5 10.3 9.4

J1964.138 J1964.138 2.37 100 28.23 28.2 28.0 27.6 27.2 27.0 26.7 26.5 26.3 26.0 25.7 25.5 24.6

J19664.3 J19664.3 177.97 94.2 663.50 720.6 712.9 703.2 692.4 684.5 675.5 669.5 663.5 656.5 648.5 641.5 615.3

J197 J197 69.89 97.1 303.40 317.8 314.0 309.0 303.4 299.0 294.4 291.3 288.2 284.4 280.3 276.6 262.6

J1978.151 J1978.151 112.22 96.3 294.30 314.8 310.7 305.3 298.9 294.3 289.2 285.8 282.5 278.6 274.3 270.5 256.9

J1978.395 J1978.395 2.06 100 23.53 23.5 23.3 23.0 22.6 22.4 22.1 21.9 21.8 21.5 21.3 21.1 20.3

J198 J198 137.18 95.4 573.00 611.6 605.0 596.6 587.3 580.5 573.0 568.0 563.0 557.5 551.6 546.3 526.0

J19874.67 J19874.67 2.01 100 17.65 17.7 17.5 17.3 17.0 16.8 16.7 16.5 16.4 16.2 16.1 15.9 15.4

J199 J199 146.44 94.8 572.50 614.7 608.1 599.6 590.5 584.1 577.2 572.5 567.8 562.3 556.0 550.5 529.6

J199.6136 J199.6136 2.02 100 16.88 16.9 16.7 16.5 16.3 16.1 15.9 15.8 15.7 15.5 15.4 15.2 14.7

J2 J2 9.46 100 32.63 32.6 32.1 31.4 30.7 30.1 29.5 29.1 28.7 28.2 27.6 27.1 25.8

J200 J200 148.30 94.8 573.20 614.9 608.3 599.9 591.2 585.0 577.9 573.2 568.4 562.9 556.7 551.1 530.2

J201 J201 5.71 100 61.23 61.2 60.8 60.0 59.4 58.8 58.2 57.8 57.4 56.9 56.4 55.9 54.3

J20177.14 J20177.14 82.56 97.1 249.30 261.6 258.2 254.0 249.3 245.9 242.2 239.7 237.2 234.3 231.1 228.2 217.5

J20190.78 J20190.78 177.32 94.2 663.40 720.5 712.8 703.0 692.3 684.4 675.4 669.4 663.4 656.3 648.4 641.4 615.2

J203 J203 104.98 96.3 279.50 299.0 294.7 289.3 283.6 279.5 275.0 272.1 269.2 265.9 262.2 258.9 246.4

J20316.43 J20316.43 2.40 100 11.24 11.2 11.1 10.8 10.6 10.4 10.2 10.1 10.0 9.8 9.7 9.5 9.0

J204 J204 178.72 94.2 663.50 720.6 712.9 703.2 692.4 684.5 675.5 669.5 663.5 656.4 648.4 641.4 615.3

J2045.617 J2045.617 3.49 100 14.63 14.6 14.4 14.2 13.9 13.7 13.5 13.3 13.2 13.0 12.8 12.6 12.0

J205 J205 0.47 100 5.87 5.9 5.8 5.8 5.7 5.6 5.6 5.5 5.5 5.5 5.4 5.4 5.2

J20504.63 J20504.63 1.20 100 7.97 8.0 7.8 7.7 7.5 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.3

J2057.826 J2057.826 1.66 100 19.87 19.9 19.7 19.4 19.2 19.0 18.8 18.6 18.5 18.3 18.1 18.0 17.3

J206.1956 J206.1956 1.69 100 6.89 6.9 6.8 6.6 6.5 6.4 6.3 6.2 6.1 6.0 5.9 5.8 5.4

J207 J207 0.24 100 3.43 3.4 3.4 3.4 3.3 3.3 3.3 3.2 3.2 3.2 3.2 3.1 3.0

J207.3486 J207.3486 2.24 100 17.15 17.2 17.0 16.7 16.5 16.3 16.1 15.9 15.8 15.6 15.4 15.3 14.6

J207.3773 J207.3773 3.27 100 36.65 36.7 36.3 35.8 35.3 35.0 34.6 34.3 34.0 33.7 33.3 33.0 31.9
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J208 J208 1.50 100 17.61 17.6 17.5 17.3 17.0 16.9 16.7 16.6 16.5 16.3 16.2 16.0 15.5

J209 J209 1.55 100 17.51 17.5 17.4 17.2 16.9 16.8 16.6 16.5 16.4 16.2 16.1 16.0 15.4

J20952.49 J20952.49 82.39 97.1 249.40 261.8 258.3 254.1 249.4 246.0 242.2 239.7 237.3 234.4 231.1 228.2 217.5

J20971.89 J20971.89 0.64 100 4.67 4.7 4.6 4.5 4.4 4.3 4.2 4.2 4.1 4.1 4.0 3.9 3.7

J21 J21 5.45 100 15.03 15.0 14.8 14.4 14.1 13.8 13.5 13.3 13.1 12.9 12.6 12.4 11.3

J2105.741 J2105.741 0.95 100 10.65 10.7 10.6 10.4 10.3 10.2 10.1 10.0 9.9 9.9 9.8 9.7 9.4

J21078.79 J21078.79 175.79 94.2 661.60 718.4 710.8 701.1 690.3 682.5 673.6 667.6 661.6 654.6 646.7 639.7 613.7

J2114.251 J2114.251 9.01 100 97.28 97.3 96.4 95.1 93.8 92.8 91.8 91.0 90.3 89.5 88.5 87.6 84.5

J212 J212 3.20 100 36.68 36.7 36.4 36.0 35.5 35.2 34.8 34.6 34.3 34.0 33.7 33.4 32.4

J214 J214 181.22 94.2 664.10 721.3 713.5 703.8 693.1 685.1 676.1 670.1 664.1 657.0 649.0 642.0 615.7

J21490.93 J21490.93 80.37 97.1 244.80 257.0 253.6 249.5 244.8 241.5 237.8 235.3 232.9 230.0 226.8 223.9 213.4

J215 J215 6.58 100 67.35 67.4 66.9 66.4 65.6 65.1 64.5 64.1 63.7 63.2 62.6 62.1 60.3

J2157.078 J2157.078 3.65 100 20.25 20.3 19.9 19.5 18.9 18.6 18.1 17.9 17.7 17.6 17.4 17.2 16.5

J216 J216 2.41 100 20.79 20.8 20.6 20.3 20.1 19.9 19.6 19.5 19.3 19.1 18.9 18.8 18.1

J21653.63 J21653.63 175.58 94.2 661.60 718.4 710.8 701.1 690.4 682.5 673.5 667.6 661.6 654.6 646.7 639.7 613.7

J217 J217 9.67 100 88.29 88.3 87.7 86.8 85.8 85.0 84.1 83.6 83.0 82.2 81.4 80.7 77.9

J218 J218 13.88 100 145.30 145.3 143.9 142.3 140.4 139.2 137.8 136.9 136.0 134.9 133.7 132.6 128.5

J2180.961 J2180.961 5.35 100 41.85 41.9 41.2 40.3 40.0 39.8 39.7 39.5 39.4 39.3 39.1 38.9 38.3

J21817.03 J21817.03 75.33 97.1 231.90 243.6 240.2 236.3 231.9 228.7 225.2 222.9 220.5 217.8 214.8 212.1 202.2

J219 J219 10.32 100 112.70 112.7 111.6 110.3 109.0 108.1 107.1 106.4 105.8 105.0 104.1 103.2 100.1

J219.567 J219.567 2.18 100 27.91 27.9 27.7 27.4 27.0 26.8 26.5 26.3 26.1 25.9 25.6 25.4 24.6

J220 J220 15.56 100 161.40 161.4 159.9 158.0 156.0 154.6 153.1 152.0 151.0 149.8 148.4 147.2 142.6

J220.0343 J220.0343 0.44 100 3.96 4.0 3.9 3.9 3.8 3.8 3.7 3.7 3.7 3.7 3.6 3.6 3.5

J2209.454 J2209.454 1.00 100 7.23 7.2 7.2 7.0 6.9 6.9 6.8 6.7 6.6 6.6 6.5 6.4 6.2

J221 J221 187.52 94.2 665.10 722.4 714.5 704.7 694.2 686.2 677.2 671.1 665.1 658.0 649.8 642.3 614.9

J2212.672 J2212.672 7.78 100 75.26 75.3 74.8 74.2 73.4 72.8 72.1 71.6 71.1 70.5 69.8 69.2 67.0

J222 J222 113.25 96.3 286.80 305.8 301.9 296.8 291.0 286.8 282.1 279.0 275.8 272.2 268.2 264.7 251.7

J22228.41 J22228.41 174.18 94.2 659.90 716.5 708.9 699.3 688.6 680.7 671.9 665.9 659.9 653.0 645.2 638.2 612.3

J2226.342 J2226.342 1.94 100 22.03 22.0 21.8 21.5 21.2 21.0 20.7 20.5 20.4 20.2 19.9 19.7 19.0

J223 J223 12.28 100 131.70 131.7 130.3 128.7 127.0 125.9 124.7 123.9 123.1 122.2 121.1 120.2 116.7

J22300.78 J22300.78 72.26 97.1 224.80 236.1 233.0 229.1 224.8 221.7 218.3 216.0 213.7 211.0 208.0 205.4 195.7

J224 J224 0.99 100 10.30 10.3 10.3 10.2 10.2 10.1 10.0 9.9 9.9 9.8 9.7 9.7 9.4

J2249.211 J2249.211 1.79 100 11.35 11.4 11.2 11.0 10.8 10.7 10.5 10.4 10.3 10.2 10.0 9.9 9.5

J225 J225 3.16 100 35.25 35.3 34.9 34.5 34.0 33.6 33.2 33.0 32.7 32.4 32.1 31.8 30.7

J2259.686 J2259.686 6.68 100 71.10 71.1 70.5 69.6 68.6 67.9 67.1 66.5 66.0 65.4 64.7 64.0 61.8

J226 J226 185.09 94.2 665.60 723.3 715.4 705.6 694.8 686.7 677.7 671.7 665.6 658.6 650.6 643.2 615.4

J2263.024 J2263.024 2.04 100 6.98 7.0 6.9 6.8 6.7 6.6 6.5 6.5 6.4 6.4 6.3 6.2 6.0

J227 J227 108.95 96.3 294.60 316.6 311.7 305.8 299.3 294.6 289.4 286.0 282.7 278.8 274.5 270.7 257.0

J227.6454 J227.6454 4.64 100 26.84 26.8 26.4 25.9 25.4 25.0 24.7 24.5 24.2 24.0 23.7 23.4 22.4

J228 J228 0.64 100 6.10 6.1 6.0 6.0 5.9 5.8 5.8 5.7 5.7 5.6 5.6 5.5 5.3

J2282.728 J2282.728 2.98 100 35.06 35.1 34.7 34.3 33.9 33.6 33.2 33.0 32.7 32.5 32.1 31.9 30.8

J229 J229 210.00 93.5 713.40 778.9 771.1 754.3 747.5 748.4 743.1 720.6 731.9 713.4 709.0 697.6 667.0

J2295.747 J2295.747 1.77 100 14.86 14.9 14.7 14.5 14.3 14.2 14.0 13.9 13.8 13.7 13.5 13.4 12.9

J23 J23 2.67 100 8.98 9.0 8.8 8.6 8.4 8.3 8.1 8.0 7.9 7.7 7.6 7.5 7.0

J230 J230 208.72 93.5 711.50 773.2 770.1 758.8 749.9 732.6 725.0 721.8 718.9 711.5 703.1 693.7 662.1

J231 J231 210.64 93.5 700.20 771.7 763.0 753.0 741.9 732.8 721.9 716.0 706.7 700.2 689.6 681.0 651.0

J2314.506 J2314.506 2.78 100 23.79 23.8 23.4 23.0 22.5 22.1 21.7 21.4 21.1 20.8 20.4 20.0 18.6

J232 J232 329.74 89.4 888.80 1056.0 1043.0 1028.0 1011.0 998.5 984.2 974.7 965.2 953.9 941.0 929.5 888.8

J233 J233 20.97 100 201.70 201.7 199.7 197.1 194.3 192.4 190.2 188.8 187.4 185.7 183.8 182.2 176.1

J23306.77 J23306.77 71.52 97.1 226.30 237.7 234.6 230.7 226.3 223.2 219.7 217.4 215.1 212.4 209.4 206.7 197.0

J2336.502 J2336.502 1.80 100 20.41 20.4 20.2 19.9 19.6 19.4 19.2 19.0 18.9 18.7 18.5 18.3 17.6

J234 J234 0.62 100 1.43 1.4 1.4 1.3 1.3 1.3 1.3 1.2 1.2 1.2 1.2 1.2 1.1

J2344.545 J2344.545 3.24 100 7.64 7.6 7.5 7.3 7.2 7.0 6.9 6.8 6.7 6.6 6.5 6.4 6.0

J235 J235 19.07 100 166.70 166.7 165.1 163.0 160.7 159.0 157.1 155.9 154.6 153.2 151.5 149.9 144.2

J2356.007 J2356.007 147.51 94.8 572.30 614.6 608.0 599.6 590.5 584.2 577.1 572.3 567.8 562.2 556.0 550.4 529.6

J236 J236 332.73 89.4 877.60 1042.0 1029.0 1014.0 996.8 984.3 970.1 960.6 951.2 940.2 927.7 917.0 877.6

J237 J237 9.25 100 99.84 99.8 98.9 97.7 96.4 95.4 94.2 93.5 92.7 91.8 90.8 89.9 86.7

J2372.492 J2372.492 1.64 100 19.78 19.8 19.6 19.4 19.1 18.9 18.7 18.5 18.4 18.2 18.1 17.9 17.3

J238 J238 0.68 100 8.34 8.3 8.3 8.2 8.1 8.0 7.9 7.8 7.8 7.7 7.7 7.6 7.3

J239 J239 0.35 100 4.62 4.6 4.6 4.5 4.5 4.4 4.4 4.4 4.3 4.3 4.2 4.2 4.1

J24 J24 33.10 99.2 144.70 146.6 144.7 142.2 139.5 137.6 135.4 134.0 132.6 130.9 129.1 127.4 121.2

J24.33131 J24.33131 0.99 100 13.45 13.5 10.7 13.2 12.9 11.4 10.7 11.6 12.3 11.4 11.4 11.7 11.6

J240 J240 5.27 100 50.49 50.5 50.0 49.4 48.8 48.3 47.8 47.4 47.0 46.6 46.2 45.7 44.2

J241 J241 4.70 100 44.38 44.4 44.0 43.4 42.8 42.4 41.9 41.6 41.3 40.9 40.5 40.1 38.8

J242 J242 8.09 100 81.57 81.6 80.8 79.9 78.8 78.1 77.2 76.7 76.1 75.4 74.7 74.0 71.6

J243 J243 10.83 100 108.50 108.5 107.5 106.3 105.0 104.0 102.8 102.1 101.3 100.5 99.4 98.5 94.7

J243.0081 J243.0081 332.73 89.4 877.40 1041.0 1029.0 1014.0 996.5 984.0 969.8 960.3 950.9 939.9 927.5 916.7 877.4

J2435.76 J2435.76 6.68 100 71.30 71.3 70.7 69.8 68.8 68.1 67.3 66.8 66.2 65.6 64.9 64.3 62.1

Page 6 of 16



TP112084

Rouge Watershed Study
September 7, 2018

100 99.2 98.2 97.1 96.3 95.4 94.8 94.2 93.5 92.7 92.0 89.4

Table D3: Future Uncontrolled Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J2440.272 J2440.272 7.75 100 18.31 18.3 18.0 17.5 17.0 16.7 16.3 16.0 15.8 15.5 15.2 14.9 13.8

J245 J245 6.33 100 71.59 71.6 70.9 70.1 69.2 68.6 67.9 67.4 66.9 66.3 65.7 65.1 63.0

J2458.289 J2458.289 11.05 100 78.80 78.8 77.9 76.7 75.5 74.6 73.6 72.9 72.2 71.4 70.5 69.7 66.7

J246 J246 0.72 100 9.52 9.5 9.4 9.3 9.2 9.1 9.0 9.0 8.9 8.8 8.8 8.7 8.4

J24638.86 J24638.86 70.28 97.1 229.00 240.4 237.2 233.3 229.0 225.9 222.4 220.1 217.8 215.1 212.1 209.4 199.5

J2469.76 J2469.76 2.21 100 19.83 19.8 19.6 19.4 19.1 18.8 18.6 18.4 18.3 18.1 17.9 17.7 17.0

J247 J247 7.06 100 70.78 70.8 70.3 69.7 69.0 68.4 67.7 67.3 66.8 66.3 65.7 65.1 63.1

J248 J248 16.82 100 171.50 171.5 169.8 167.7 165.4 163.9 162.1 161.0 159.9 158.5 157.0 155.7 150.8

J249 J249 21.20 100 201.50 201.5 199.5 197.0 194.3 192.4 190.3 188.9 187.5 185.8 183.9 182.2 175.8

J25 J25 2.74 100 27.67 27.7 27.4 27.0 26.6 26.4 26.0 25.8 25.6 25.4 25.1 24.8 23.9

J250 J250 105.96 96.3 281.50 301.3 296.9 291.5 285.6 281.5 276.9 273.9 271.0 267.6 263.7 260.4 247.7

J2503.21 J2503.21 21.00 100 78.26 78.3 77.4 76.3 75.1 74.3 73.3 72.7 72.1 71.4 70.5 69.8 67.3

J251 J251 3.69 100 43.10 43.1 42.7 42.2 41.7 41.3 40.8 40.5 40.2 39.9 39.5 39.1 37.9

J2521.753 J2521.753 3.96 100 25.97 26.0 25.6 25.1 24.5 24.1 23.7 23.4 23.1 22.8 22.4 22.1 20.8

J2524.044 J2524.044 1.78 100 20.38 20.4 20.2 19.9 19.6 19.4 19.2 19.0 18.8 18.6 18.4 18.2 17.6

J2524.067 J2524.067 1.70 100 10.84 10.8 10.7 10.5 10.4 10.2 10.1 10.0 9.9 9.7 9.6 9.5 9.0

J253 J253 2.92 100 28.22 28.2 28.0 27.6 27.3 27.0 26.7 26.5 26.3 26.1 25.8 25.6 24.9

J253.3366 J253.3366 0.23 100 2.11 2.1 2.1 2.1 2.0 2.0 2.0 2.0 1.9 1.9 1.9 1.9 1.8

J254 J254 13.48 100 91.36 91.4 90.3 89.1 87.7 86.6 85.5 84.7 83.9 83.0 81.9 81.0 77.7

J254.5257 J254.5257 2.00 100 13.14 13.1 13.0 12.8 12.6 12.4 12.3 12.1 12.0 11.9 11.8 11.6 11.2

J25470 J25470 69.29 97.1 230.50 241.9 238.8 234.9 230.5 227.4 223.9 221.6 219.3 216.6 213.6 210.9 201.2

J256 J256 0.99 100 11.07 11.1 11.0 10.9 10.7 10.6 10.5 10.4 10.4 10.3 10.2 10.1 9.8

J257 J257 1.89 100 19.22 19.2 19.0 18.8 18.5 18.3 18.1 18.0 17.8 17.7 17.5 17.3 16.7

J2571.41 J2571.41 5.35 100 42.24 42.2 41.5 40.7 40.0 39.9 39.7 39.6 39.5 39.3 39.2 39.0 38.4

J258 J258 5.02 100 47.95 48.0 47.5 46.9 46.3 45.8 45.3 45.0 44.6 44.2 43.8 43.4 41.9

J259 J259 3.01 100 29.39 29.4 29.2 28.8 28.4 28.1 27.8 27.6 27.3 27.1 26.9 26.7 25.7

J25903.3 J25903.3 69.29 97.1 230.90 242.3 239.1 235.2 230.9 227.8 224.3 222.0 219.7 217.0 213.9 211.3 201.5

J26 J26 2.97 100 5.89 5.9 5.8 5.6 5.5 5.3 5.2 5.1 5.1 5.0 4.9 4.8 4.4

J260 J260 9.76 100 98.49 98.5 97.6 96.4 95.1 94.1 93.1 92.4 91.7 90.9 90.1 89.3 86.6

J2603.296 J2603.296 16.40 100 168.40 168.4 166.8 164.8 162.6 161.1 159.5 158.4 157.3 156.0 154.5 153.2 148.4

J26067.7 J26067.7 67.83 97.1 226.40 237.6 234.5 230.6 226.4 223.3 219.8 217.5 215.3 212.6 209.6 206.9 197.3

J2609.602 J2609.602 5.90 100 24.96 25.0 24.6 24.0 23.4 23.0 22.6 22.3 22.1 21.8 21.5 21.2 20.2

J261 J261 9.41 100 95.60 95.6 94.7 93.6 92.4 91.5 90.5 89.9 89.2 88.4 87.6 86.8 84.0

J2612.824 J2612.824 41.65 99.2 285.40 288.8 285.4 281.4 276.7 273.2 269.2 266.8 264.1 261.0 257.5 254.4 243.0

J262 J262 1.69 100 18.71 18.7 18.5 18.3 18.1 17.9 17.7 17.6 17.5 17.4 17.2 17.0 16.5

J2622.986 J2622.986 0.86 100 3.40 3.4 3.4 3.3 3.3 3.2 3.2 3.2 3.1 3.1 3.1 3.0 2.9

J263 J263 2.23 100 22.77 22.8 22.6 22.3 22.0 21.8 21.5 21.3 21.2 21.0 20.7 20.6 19.8

J26374.46 J26374.46 67.83 97.1 226.50 237.7 234.6 230.7 226.5 223.4 219.9 217.6 215.4 212.7 209.7 207.0 197.4

J264 J264 16.59 100 169.70 169.7 168.0 166.0 163.7 162.2 160.5 159.4 158.2 156.9 155.4 154.1 149.3

J265 J265 13.58 100 144.10 144.1 142.7 141.0 139.1 137.9 136.6 135.7 134.8 133.8 132.6 131.6 127.7

J2650.651 J2650.651 29.41 99.2 178.50 180.4 178.5 176.2 173.6 171.7 169.6 168.2 166.8 165.2 163.5 161.9 155.9

J26558.84 J26558.84 67.28 97.1 226.20 237.4 234.3 230.4 226.2 223.1 219.6 217.4 215.1 212.4 209.4 206.8 197.2

J266 J266 2.95 100 30.59 30.6 30.4 30.0 29.6 29.3 29.0 28.7 28.5 28.2 27.9 27.7 26.7

J2668.806 J2668.806 3.49 100 15.24 15.2 15.0 14.7 14.4 14.2 14.0 13.8 13.7 13.5 13.3 13.1 12.4

J267 J267 3.11 100 34.80 34.8 34.5 34.0 33.5 33.2 32.8 32.5 32.3 32.0 31.6 31.3 30.2

J268 J268 1.93 100 22.55 22.6 22.3 22.1 21.8 21.6 21.3 21.1 21.0 20.8 20.6 20.4 19.7

J269 J269 1.26 100 15.07 15.1 14.9 14.8 14.6 14.5 14.3 14.2 14.1 14.0 13.8 13.7 13.3

J2692.298 J2692.298 6.33 100 67.85 67.9 67.2 66.4 65.5 64.8 64.0 63.5 63.0 62.5 61.8 61.2 59.0

J26984.93 J26984.93 66.39 97.1 225.50 236.6 233.5 229.7 225.5 222.4 219.0 216.7 214.4 211.8 208.8 206.2 196.6

J27 J27 3.98 100 11.58 11.6 11.4 11.1 10.8 10.6 10.4 10.2 10.1 9.9 9.7 9.5 8.9

J270 J270 2.54 100 29.59 29.6 29.3 29.0 28.6 28.4 28.1 27.9 27.7 27.4 27.2 26.9 26.1

J271 J271 2.00 100 23.40 23.4 23.2 22.9 22.6 22.4 22.2 22.0 21.9 21.7 21.5 21.3 20.6

J272 J272 2.45 100 27.85 27.9 27.6 27.3 26.9 26.7 26.4 26.2 26.1 25.8 25.6 25.4 24.6

J273 J273 151.68 94.8 576.30 617.5 611.2 603.3 594.6 588.2 581.1 576.3 571.5 565.9 559.6 554.0 532.8

J2734.029 J2734.029 329.74 89.4 887.10 1053.0 1041.0 1026.0 1009.0 996.2 981.9 972.4 962.9 951.7 938.9 927.5 887.1

J2740.096 J2740.096 33.00 99.2 144.80 146.8 144.8 142.3 139.6 137.7 135.5 134.1 132.7 131.1 129.2 127.5 121.3

J2747.916 J2747.916 109.95 96.3 294.20 315.7 311.0 305.2 298.8 294.2 289.1 285.7 282.4 278.5 274.2 270.5 256.9

J2748.186 J2748.186 3.15 100 32.65 32.7 32.4 32.0 31.6 31.3 30.9 30.7 30.4 30.1 29.8 29.5 28.5

J275 J275 11.05 100 78.86 78.9 77.9 76.8 75.5 74.7 73.7 72.9 72.2 71.4 70.5 69.7 66.7

J276 J276 1.75 100 21.65 21.7 21.5 21.2 21.0 20.8 20.5 20.4 20.3 20.1 19.9 19.7 19.1

J2766.275 J2766.275 3.65 100 20.27 20.3 19.9 19.5 19.0 18.6 18.1 17.9 17.8 17.6 17.4 17.2 16.5

J278 J278 1.36 100 16.11 16.1 16.0 15.8 15.6 15.5 15.3 15.2 15.1 15.0 14.8 14.7 14.2

J27871.04 J27871.04 66.19 97.1 225.50 236.6 233.5 229.6 225.5 222.4 219.0 216.7 214.5 211.8 208.8 206.2 196.7

J2798.016 J2798.016 0.58 100 6.90 6.9 6.8 6.7 6.7 6.6 6.5 6.5 6.4 6.4 6.3 6.2 6.0

J2801.347 J2801.347 1.26 100 7.47 7.5 7.4 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.5 6.5 6.1

J2806.512 J2806.512 2.44 100 5.15 5.1 5.1 4.9 4.8 4.7 4.6 4.5 4.5 4.4 4.3 4.2 4.0

J28149.14 J28149.14 66.19 97.1 225.50 236.6 233.5 229.7 225.5 222.4 219.0 216.8 214.5 211.9 208.9 206.3 196.8

J2828.014 J2828.014 212.65 93.5 697.50 769.9 761.4 750.9 739.4 730.4 720.1 713.1 705.9 697.5 687.6 678.6 647.4
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J2830.062 J2830.062 1.01 100 8.21 8.2 8.1 8.0 7.9 7.8 7.7 7.7 7.6 7.5 7.5 7.4 7.1

J28374.86 J28374.86 62.86 98.2 213.40 220.0 217.1 213.4 209.5 206.6 203.4 201.3 199.1 196.7 193.9 191.4 182.5

J2849.141 J2849.141 13.10 100 103.40 103.4 102.1 100.4 98.7 97.4 96.0 95.1 94.2 93.1 91.9 90.9 86.7

J2865.896 J2865.896 23.17 100 135.90 135.9 134.3 132.4 130.3 128.8 127.2 126.2 125.2 124.0 122.6 121.2 116.2

J28839.05 J28839.05 62.19 98.2 210.90 217.4 214.5 210.9 207.0 204.1 200.9 198.8 196.7 194.3 191.5 189.1 180.2

J2890.553 J2890.553 0.89 100 5.44 5.4 5.4 5.3 5.2 5.1 5.0 5.0 4.9 4.9 4.8 4.7 4.5

J29.66262 J29.66262 0.33 100 4.25 4.2 4.2 4.2 4.1 4.1 4.0 4.0 4.0 3.9 3.9 3.9 3.7

J2909.747 J2909.747 2.43 100 28.55 28.6 28.3 27.9 27.6 27.3 27.0 26.8 26.6 26.4 26.1 25.9 25.1

J2944.1 J2944.1 1.41 100 16.70 16.7 16.5 16.4 16.1 16.0 15.8 15.7 15.5 15.4 15.3 15.1 14.6

J2946.17 J2946.17 2.78 100 23.53 23.5 23.2 22.8 22.3 21.9 21.5 21.2 21.0 20.6 20.2 19.8 18.3

J29550.09 J29550.09 60.95 98.2 206.30 212.8 209.9 206.3 202.4 199.6 196.5 194.4 192.3 189.8 187.1 184.7 175.9

J2968.376 J2968.376 41.65 99.2 285.40 288.8 285.4 281.4 276.7 273.3 269.4 266.9 264.3 261.1 257.5 254.4 243.1

J2978.905 J2978.905 3.51 100 40.76 40.8 40.4 39.9 39.4 39.1 38.7 38.4 38.1 37.8 37.4 37.1 35.8

J30 J30 2.40 100 11.59 11.6 11.4 11.1 10.8 10.6 10.4 10.2 10.1 9.9 9.7 9.5 9.0

J3031.317 J3031.317 37.41 99.2 266.40 269.5 266.4 262.4 258.1 254.9 251.3 248.8 246.3 243.4 240.2 237.4 226.6

J30415.82 J30415.82 60.95 98.2 206.60 213.1 210.2 206.6 202.7 199.9 196.7 194.6 192.6 190.1 187.4 184.9 176.1

J3053.744 J3053.744 0.58 100 6.94 6.9 6.9 6.8 6.7 6.6 6.6 6.5 6.5 6.4 6.3 6.3 6.0

J3055.065 J3055.065 11.05 100 78.82 78.8 77.9 76.7 75.5 74.7 73.6 72.9 72.2 71.4 70.5 69.7 66.7

J3065.13 J3065.13 3.04 100 31.50 31.5 31.3 30.9 30.5 30.2 29.8 29.6 29.3 29.1 28.8 28.5 27.5

J3076.268 J3076.268 5.53 100 24.27 24.3 23.9 23.4 22.9 22.5 22.0 21.7 21.5 21.2 20.9 20.6 19.7

J31 J31 4.93 100 34.59 34.6 34.1 33.5 32.8 32.3 31.7 31.4 31.0 30.6 30.1 29.7 28.1

J31090.56 J31090.56 57.19 98.2 188.40 194.5 191.7 188.4 184.7 182.1 179.2 177.2 175.3 173.0 170.4 168.2 159.9

J3110.563 J3110.563 3.99 100 33.27 33.3 32.8 32.1 32.0 31.8 31.7 31.5 31.4 31.3 31.2 31.1 30.5

J3121.838 J3121.838 21.00 100 78.41 78.4 77.5 76.4 75.2 74.4 73.4 72.8 72.2 71.5 70.6 69.9 67.4

J3125.131 J3125.131 7.06 100 70.65 70.7 70.2 69.6 68.8 68.2 67.6 67.1 66.7 66.1 65.5 65.0 62.9

J3136.52 J3136.52 146.44 94.8 572.30 614.6 608.1 599.6 590.4 584.0 576.8 572.3 567.5 562.1 555.7 550.3 529.3

J31513.09 J31513.09 56.80 98.2 187.30 193.3 190.6 187.3 183.6 181.0 178.1 176.2 174.2 172.0 169.4 167.2 159.0

J3154.831 J3154.831 7.75 100 18.29 18.3 17.9 17.5 17.0 16.7 16.3 16.0 15.8 15.5 15.2 14.9 13.8

J31781.33 J31781.33 55.98 98.2 183.70 189.7 187.1 183.7 180.1 177.6 174.7 172.7 170.8 168.6 166.1 163.9 155.8

J318.9107 J318.9107 3.01 100 29.35 29.4 29.0 28.7 28.3 28.0 27.6 27.5 27.3 27.1 26.8 26.5 25.6

J32.37985 J32.37985 1.00 100 9.20 9.2 9.1 9.0 8.9 8.8 8.7 8.6 8.5 8.5 8.4 8.3 8.0

J320.1186 J320.1186 33.63 99.2 118.90 120.4 118.9 117.1 115.1 113.7 112.1 111.1 110.1 108.8 107.5 106.3 101.9

J32091 J32091 55.98 98.2 183.80 189.8 187.1 183.8 180.2 177.6 174.7 172.8 170.9 168.7 166.2 164.0 155.9

J3214.675 J3214.675 2.52 100 10.04 10.0 9.9 9.7 9.5 9.4 9.2 9.1 9.0 8.9 8.8 8.7 8.2

J32332.4 J32332.4 22.06 100 72.02 72.0 70.9 69.6 68.1 67.0 65.8 65.0 64.2 63.2 62.2 61.2 57.8

J3236 J3236 3.42 100 19.03 19.0 18.7 18.4 18.0 17.7 17.3 17.1 16.9 16.7 16.5 16.3 15.6

J3243.99 J3243.99 143.74 94.8 572.10 614.6 608.0 599.6 590.3 583.7 576.8 572.1 567.4 562.0 555.8 550.6 529.6

J3261.548 J3261.548 0.77 100 7.65 7.7 7.6 7.5 7.4 7.3 7.3 7.2 7.1 7.1 7.0 7.0 6.7

J3278.331 J3278.331 3.71 100 23.59 23.6 23.2 22.8 22.3 21.9 21.5 21.2 21.0 20.6 20.3 20.0 18.8

J32876.31 J32876.31 15.67 100 47.56 47.6 46.8 45.9 44.9 44.2 43.4 42.9 42.3 41.7 41.0 40.4 38.1

J3294.75 J3294.75 3.11 100 16.66 16.7 16.4 16.0 15.6 15.3 14.9 14.7 14.4 14.1 13.9 13.8 13.2

J33 J33 0.27 100 0.60 0.6 0.6 0.6 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

J33.84014 J33.84014 1.51 100 2.82 2.8 2.8 2.7 2.6 2.6 2.5 2.5 2.4 2.4 2.3 2.3 2.1

J3345.017 J3345.017 1.19 100 15.00 15.0 14.9 14.7 14.5 14.4 14.2 14.1 14.0 13.9 13.7 13.6 13.2

J336.9934 J336.9934 2.26 100 25.93 25.9 25.7 25.4 25.1 24.8 24.5 24.4 24.2 24.0 23.7 23.5 22.7

J33661.73 J33661.73 15.32 100 46.75 46.8 46.0 45.2 44.2 43.5 42.7 42.2 41.7 41.1 40.4 39.8 37.6

J3371.539 J3371.539 2.00 100 23.24 23.2 23.0 22.8 22.5 22.3 22.0 21.9 21.7 21.5 21.3 21.2 20.5

J34 J34 3.06 100 21.02 21.0 20.7 20.3 19.8 19.5 19.1 18.9 18.6 18.3 18.0 17.7 16.8

J34070.73 J34070.73 15.32 100 46.85 46.9 46.1 45.3 44.3 43.6 42.8 42.3 41.8 41.2 40.5 39.9 37.6

J3408.713 J3408.713 3.03 100 18.47 18.5 18.2 17.8 17.4 17.1 16.7 16.5 16.3 16.0 15.7 15.5 14.5

J3415.427 J3415.427 1.55 100 3.23 3.2 3.2 3.1 3.1 3.0 3.0 2.9 2.9 2.9 2.8 2.8 2.7

J3415.551 J3415.551 0.86 100 3.84 3.8 3.8 3.7 3.7 3.6 3.6 3.6 3.5 3.5 3.5 3.4 3.3

J3422.899 J3422.899 15.70 100 162.60 162.6 161.0 159.1 157.0 155.6 154.0 152.9 151.9 150.7 149.3 148.1 143.5

J3425.845 J3425.845 2.95 100 30.59 30.6 30.4 30.0 29.6 29.3 29.0 28.7 28.5 28.2 27.9 27.7 26.7

J3471.385 J3471.385 108.95 96.3 294.30 316.0 311.3 305.4 298.9 294.3 289.2 285.8 282.5 278.6 274.3 270.6 256.9

J34794.18 J34794.18 13.60 100 39.36 39.4 38.7 38.0 37.1 36.5 35.9 35.4 35.0 34.6 34.0 33.5 31.6

J35 J35 72.26 97.1 225.90 237.3 234.1 230.2 225.9 222.8 219.4 217.1 214.8 212.1 209.0 206.4 196.7

J35.38415 J35.38415 3.64 100 41.06 41.1 40.7 40.2 39.7 39.3 38.9 38.6 38.3 38.0 37.6 37.3 36.1

J3521.134 J3521.134 0.89 100 5.59 5.6 5.5 5.4 5.3 5.3 5.2 5.1 5.1 5.0 4.9 4.9 4.6

J355.9441 J355.9441 0.47 100 3.29 3.3 3.3 3.2 3.2 3.2 3.1 3.1 3.1 3.1 3.0 3.0 2.9

J35527.97 J35527.97 13.60 100 39.44 39.4 38.8 38.1 37.2 36.6 35.9 35.4 35.0 34.4 33.8 33.3 31.4

J356.2772 J356.2772 0.68 100 8.27 8.3 8.2 8.1 8.0 7.9 7.8 7.8 7.7 7.7 7.6 7.5 7.3

J3562.64 J3562.64 2.95 100 15.58 15.6 15.3 15.0 14.6 14.3 14.0 13.7 13.5 13.1 13.0 12.8 12.2

J358.0861 J358.0861 14.06 100 94.73 94.7 93.7 92.3 90.9 89.8 88.7 87.9 87.1 86.2 85.2 84.3 81.0

J3591.947 J3591.947 37.22 99.2 266.90 270.0 266.9 263.0 258.7 255.5 252.0 249.5 247.1 244.2 240.8 237.9 227.2

J36 J36 0.97 100 2.16 2.2 2.1 2.0 2.0 1.9 1.9 1.9 1.8 1.8 1.8 1.8 1.6

J36105.61 J36105.61 5.76 100 11.83 11.8 11.7 11.5 11.2 11.1 10.9 10.8 10.6 10.5 10.3 10.2 9.7

J3611.151 J3611.151 10.24 100 73.89 73.9 73.0 72.0 70.8 70.0 69.1 68.5 67.9 67.1 66.3 65.6 62.8
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Table D3: Future Uncontrolled Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 
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Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J36559.58 J36559.58 5.09 100 9.15 9.1 9.0 8.8 8.6 8.5 8.3 8.2 8.1 8.0 7.9 7.8 7.3

J3661.799 J3661.799 1.67 100 16.31 16.3 16.2 16.0 15.7 15.6 15.4 15.3 15.2 15.0 14.9 14.7 14.2

J3668.72 J3668.72 12.51 100 99.86 99.9 98.6 97.0 95.3 94.2 92.8 92.0 91.1 90.1 88.9 87.9 84.0

J367.1215 J367.1215 30.37 99.2 181.50 183.3 181.5 179.1 176.5 174.6 172.5 171.0 169.6 168.0 166.2 164.6 158.5

J3692.279 J3692.279 1.19 100 15.11 15.1 15.0 14.8 14.6 14.5 14.3 14.2 14.1 14.0 13.9 13.7 13.3

J37 J37 14.60 100 41.75 41.8 41.1 40.3 39.4 38.8 38.1 37.7 37.3 36.8 36.2 35.8 34.2

J3702.004 J3702.004 1.01 100 8.29 8.3 8.2 8.1 8.0 7.9 7.8 7.8 7.7 7.6 7.5 7.5 7.2

J37218.68 J37218.68 4.33 100 6.98 7.0 6.8 6.7 6.5 6.3 6.2 6.1 6.0 5.9 5.7 5.6 5.3

J3743.835 J3743.835 2.50 100 26.41 26.4 26.2 25.8 25.5 25.2 24.9 24.7 24.5 24.3 24.0 23.8 22.9

J3757.015 J3757.015 7.54 100 58.37 58.4 57.8 57.0 56.2 55.6 54.9 54.4 54.0 53.4 52.8 52.2 50.1

J3783.497 J3783.497 21.99 100 133.20 133.2 131.7 129.8 127.8 126.3 124.8 123.8 122.8 121.6 120.2 118.9 114.0

J38 J38 2.08 100 13.64 13.6 13.5 13.3 13.0 12.8 12.6 12.5 12.4 12.3 12.1 11.9 11.4

J383.3055 J383.3055 0.92 100 5.08 5.1 5.0 4.9 4.8 4.7 4.6 4.6 4.5 4.5 4.4 4.3 4.1

J3838.842 J3838.842 1.53 100 4.27 4.3 4.2 4.1 4.0 3.9 3.9 3.8 3.8 3.7 3.6 3.6 3.4

J38485.58 J38485.58 3.83 100 6.71 6.7 6.6 6.4 6.3 6.1 6.0 5.9 5.8 5.7 5.6 5.5 5.1

J3858.605 J3858.605 2.00 100 23.26 23.3 23.0 22.8 22.5 22.3 22.0 21.9 21.7 21.5 21.3 21.1 20.4

J386.0027 J386.0027 3.93 100 40.49 40.5 40.3 40.0 39.7 39.5 39.4 39.2 39.0 38.7 38.4 38.1 37.0

J38658.73 J38658.73 3.29 100 6.20 6.2 6.1 5.9 5.8 5.6 5.5 5.4 5.4 5.3 5.1 5.0 4.7

J3872.271 J3872.271 20.14 100 76.75 76.8 75.9 74.8 73.6 72.8 71.8 71.2 70.6 69.9 69.2 68.5 66.0

J3873.449 J3873.449 2.79 100 16.74 16.7 16.5 16.1 15.7 15.5 15.2 15.0 14.8 14.5 14.3 14.0 13.2

J3895.637 J3895.637 7.36 100 16.63 16.6 16.3 15.9 15.4 15.1 14.7 14.5 14.2 13.9 13.6 13.3 12.3

J390.7445 J390.7445 1.94 100 14.83 14.8 14.7 14.5 14.2 14.1 13.9 13.8 13.7 13.5 13.4 13.2 12.7

J3903.758 J3903.758 143.74 94.8 573.60 614.8 608.2 599.8 591.1 585.1 578.2 573.6 568.9 563.5 557.4 551.9 531.0

J39277.98 J39277.98 2.97 100 5.89 5.9 5.8 5.6 5.5 5.3 5.2 5.1 5.0 4.9 4.8 4.7 4.4

J3941.875 J3941.875 3.27 100 18.39 18.4 18.2 17.9 17.6 17.4 17.1 16.9 16.8 16.6 16.4 16.2 15.5

J39421.16 J39421.16 1.46 100 3.34 3.3 3.3 3.2 3.1 3.0 2.9 2.9 2.8 2.8 2.7 2.7 2.5

J3961.216 J3961.216 6.58 100 66.97 67.0 66.6 66.0 65.3 64.7 64.1 63.7 63.3 62.8 62.2 61.7 59.9

J3962.639 J3962.639 1.55 100 3.35 3.3 3.3 3.2 3.2 3.1 3.1 3.1 3.0 3.0 2.9 2.9 2.8

J3974.2 J3974.2 0.61 100 5.98 6.0 5.9 5.8 5.8 5.7 5.6 5.6 5.5 5.5 5.4 5.4 5.2

J399.0657 J399.0657 2.99 100 25.20 25.2 25.0 24.6 24.3 24.0 23.8 23.6 23.4 23.2 22.9 22.7 21.9

J39980.87 J39980.87 1.24 100 2.88 2.9 2.8 2.7 2.6 2.6 2.5 2.5 2.4 2.4 2.3 2.3 2.1

J4 J4 5.21 100 23.39 23.4 23.0 22.6 22.1 21.7 21.2 20.9 20.7 20.5 20.2 19.9 19.1

J40 J40 3.65 100 20.28 20.3 20.0 19.5 19.0 18.6 18.2 18.0 17.9 17.7 17.5 17.3 16.6

J40.64629 J40.64629 2.67 100 8.99 9.0 8.8 8.6 8.4 8.3 8.1 8.0 7.9 7.8 7.6 7.5 7.0

J4030.6 J4030.6 2.15 100 22.76 22.8 22.5 22.2 21.9 21.7 21.4 21.2 21.0 20.8 20.6 20.4 19.6

J4033.633 J4033.633 12.51 100 99.86 99.9 98.6 97.1 95.4 94.2 92.9 92.0 91.2 90.2 89.0 88.0 84.0

J404.47 J404.47 0.52 100 3.52 3.5 3.5 3.4 3.3 3.3 3.2 3.2 3.1 3.1 3.0 3.0 2.8

J4052.835 J4052.835 14.74 100 153.40 153.4 152.0 150.2 148.3 147.0 145.5 144.6 143.6 142.5 141.2 140.0 135.7

J40608 J40608 0.81 100 1.86 1.9 1.8 1.8 1.7 1.7 1.7 1.7 1.6 1.6 1.6 1.5 1.5

J4065.886 J4065.886 1.01 100 13.03 13.0 12.9 12.8 12.6 12.5 12.4 12.3 12.2 12.1 12.0 11.9 11.5

J40959.17 J40959.17 0.81 100 1.95 2.0 1.9 1.9 1.8 1.8 1.8 1.7 1.7 1.7 1.6 1.6 1.5

J41 J41 1.03 100 10.87 10.9 10.8 10.6 10.5 10.3 10.2 10.1 10.0 9.9 9.8 9.7 9.3

J41.50366 J41.50366 30.75 99.2 183.00 184.9 183.0 180.6 178.0 176.0 173.9 172.5 171.0 169.4 167.5 165.9 159.8

J412.2434 J412.2434 4.46 100 11.01 11.0 10.8 10.7 10.5 10.3 10.2 10.0 9.9 9.8 9.7 9.5 9.1

J4145.856 J4145.856 1.10 100 10.64 10.6 10.5 10.4 10.3 10.2 10.0 10.0 9.9 9.8 9.7 9.6 9.2

J4168.283 J4168.283 2.21 100 11.26 11.3 11.1 10.9 10.7 10.5 10.3 10.2 10.0 9.9 9.7 9.6 9.0

J42 J42 2.95 100 15.50 15.5 15.3 15.0 14.7 14.4 14.2 14.0 13.8 13.6 13.4 13.2 12.5

J4236.963 J4236.963 5.57 100 51.90 51.9 51.3 50.6 49.8 49.3 48.7 48.3 47.9 47.5 46.9 46.4 44.3

J4237.793 J4237.793 2.79 100 16.80 16.8 16.5 16.2 15.8 15.5 15.2 15.0 14.8 14.6 14.3 14.1 13.2

J4276.068 J4276.068 0.00 100 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

J428.0731 J428.0731 1.68 100 14.98 15.0 14.8 14.6 14.4 14.2 14.0 13.9 13.7 13.6 13.4 13.2 12.7

J43 J43 0.88 100 7.16 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.6 6.5 6.4 6.3 6.1

J430.1121 J430.1121 3.14 100 35.15 35.2 34.8 34.4 33.9 33.5 33.1 32.9 32.6 32.3 32.0 31.6 30.5

J4301.257 J4301.257 143.74 94.8 573.80 614.8 608.2 599.9 591.5 585.5 578.5 573.8 569.3 564.0 557.7 552.3 531.3

J4309.178 J4309.178 1.10 100 10.67 10.7 10.6 10.4 10.3 10.2 10.1 10.0 9.9 9.8 9.7 9.6 9.3

J4310.311 J4310.311 6.66 100 15.33 15.3 15.0 14.6 14.2 13.9 13.6 13.3 13.1 12.9 12.6 12.3 11.4

J4331.404 J4331.404 211.74 93.5 698.10 770.4 761.8 751.4 740.0 731.0 720.7 713.6 706.6 698.1 688.1 679.0 647.8

J4336.646 J4336.646 7.51 100 59.09 59.1 58.5 57.7 56.9 56.2 55.5 55.1 54.6 54.0 53.4 52.8 50.8

J4356.188 J4356.188 2.03 100 21.45 21.5 21.2 20.9 20.6 20.4 20.2 20.0 19.8 19.6 19.4 19.2 18.4

J437.6696 J437.6696 67.58 97.1 308.60 323.7 319.6 314.4 308.6 304.5 300.0 296.9 293.8 290.1 286.0 282.3 267.9

J4371.229 J4371.229 3.27 100 18.91 18.9 18.7 18.4 18.1 17.9 17.6 17.4 17.3 17.1 16.8 16.6 15.9

J4384.519 J4384.519 1.02 100 2.04 2.0 2.0 2.0 1.9 1.9 1.9 1.9 1.8 1.8 1.8 1.8 1.7

J44 J44 6.66 100 15.45 15.5 15.1 14.7 14.3 14.0 13.7 13.4 13.2 13.0 12.7 12.4 11.5

J44.12513 J44.12513 0.23 100 2.10 2.1 2.1 2.0 2.0 2.0 2.0 2.0 1.9 1.9 1.9 1.9 1.8

J44.47678 J44.47678 14.24 100 96.00 96.0 94.9 93.6 92.1 91.1 89.9 89.1 88.3 87.4 86.4 85.5 82.2

J44.52043 J44.52043 1.02 100 13.48 13.5 13.4 13.2 13.1 12.9 12.8 12.7 12.6 12.5 12.4 12.3 11.9

J443.9591 J443.9591 0.00 100 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

J4446.681 J4446.681 37.22 99.2 267.30 270.4 267.3 263.4 259.1 255.9 252.3 249.9 247.4 244.5 241.2 238.3 227.5
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J4490.154 J4490.154 20.14 100 76.37 76.4 75.5 74.4 73.3 72.4 71.5 70.9 70.3 69.6 68.8 68.1 65.7

J45 J45 1.94 100 15.00 15.0 14.8 14.6 14.4 14.2 14.1 13.9 13.8 13.7 13.5 13.4 12.8

J45.21341 J45.21341 3.16 100 35.25 35.3 34.9 34.5 34.0 33.6 33.2 33.0 32.7 32.4 32.0 31.7 30.6

J450.0812 J450.0812 1.08 100 13.29 13.3 13.2 13.0 12.8 12.7 12.6 12.5 12.4 12.3 12.2 12.0 11.6

J450.4796 J450.4796 0.51 100 5.03 5.0 5.0 4.9 4.9 4.8 4.8 4.7 4.7 4.6 4.6 4.6 4.4

J4535.861 J4535.861 1.94 100 20.98 21.0 20.8 20.5 20.2 20.0 19.7 19.6 19.4 19.2 19.0 18.8 18.0

J4557.287 J4557.287 137.64 95.4 572.30 610.8 604.2 595.8 586.6 579.8 572.3 567.4 562.4 556.7 550.2 544.4 522.9

J4570.105 J4570.105 21.99 100 133.50 133.5 131.9 130.0 128.0 126.6 125.1 124.1 123.1 121.9 120.5 119.2 114.3

J4597.127 J4597.127 108.95 96.3 294.40 316.2 311.4 305.5 299.0 294.4 289.2 285.9 282.5 278.7 274.4 270.6 257.0

J4599.648 J4599.648 1.53 100 4.44 4.4 4.4 4.3 4.2 4.1 4.0 4.0 3.9 3.9 3.8 3.7 3.5

J46 J46 5.82 100 35.88 35.9 35.4 34.8 34.1 33.5 33.0 32.6 32.2 31.8 31.3 30.8 29.1

J46.39495 J46.39495 1.21 100 15.04 15.0 14.9 14.8 14.6 14.5 14.4 14.3 14.2 14.2 14.1 14.0 13.6

J463.2259 J463.2259 1.19 100 12.65 12.7 12.5 12.4 12.2 12.1 12.0 11.9 11.8 11.7 11.6 11.5 11.1

J4673.115 J4673.115 6.66 100 15.44 15.4 15.1 14.7 14.3 14.0 13.7 13.4 13.2 13.0 12.7 12.4 11.5

J4695.955 J4695.955 2.21 100 11.73 11.7 11.6 11.4 11.1 10.9 10.8 10.6 10.5 10.4 10.2 10.0 9.5

J47 J47 22.08 100 81.67 81.7 80.8 79.6 78.4 77.5 76.5 75.8 75.2 74.4 73.5 72.8 70.0

J47_2 J47_2 20.65 100 128.60 128.6 126.9 124.7 122.4 120.8 118.9 117.6 116.4 115.0 113.4 112.0 106.6

J473.8567 J473.8567 2.49 100 19.61 19.6 19.4 19.2 18.9 18.7 18.4 18.3 18.1 18.0 17.8 17.6 16.9

J4739.346 J4739.346 13.81 100 145.80 145.8 144.4 142.6 140.8 139.5 138.2 137.3 136.4 135.3 134.1 133.1 129.1

J474.8097 J474.8097 6.57 100 47.09 47.1 46.5 45.7 44.8 44.2 43.5 43.0 42.6 42.1 41.5 41.0 39.0

J4758.408 J4758.408 1.02 100 2.10 2.1 2.1 2.0 2.0 2.0 1.9 1.9 1.9 1.9 1.8 1.8 1.7

J4761.681 J4761.681 2.56 100 15.44 15.4 15.2 14.9 14.5 14.3 14.0 13.8 13.6 13.4 13.2 12.9 12.1

J478.3379 J478.3379 20.97 100 201.60 201.6 199.6 197.0 194.1 192.2 190.1 188.7 187.4 185.8 183.9 182.3 176.1

J4782.831 J4782.831 37.22 99.2 267.80 270.9 267.8 263.9 259.5 256.3 252.8 250.4 248.0 245.1 241.9 239.0 228.0

J4785.685 J4785.685 211.74 93.5 698.10 770.4 761.8 751.4 740.0 731.0 720.7 713.7 706.5 698.1 688.2 679.1 648.7

J4789.696 J4789.696 1.10 100 11.89 11.9 11.8 11.6 11.5 11.4 11.2 11.2 11.1 11.0 10.9 10.8 10.4

J48 J48 2.34 100 20.01 20.0 19.7 19.4 19.0 18.7 18.4 18.1 17.9 17.6 17.3 17.0 15.8

J48.77288 J48.77288 0.56 100 4.90 4.9 4.8 4.8 4.7 4.6 4.5 4.5 4.4 4.4 4.3 4.2 4.0

J4837.287 J4837.287 5.37 100 13.00 13.0 12.7 12.4 12.1 11.8 11.5 11.3 11.1 10.9 10.7 10.4 9.7

J485.7073 J485.7073 3.52 100 40.18 40.2 39.8 39.3 38.8 38.4 38.0 37.7 37.5 37.1 36.8 36.4 35.2

J4881.772 J4881.772 20.14 100 76.36 76.4 75.5 74.4 73.3 72.4 71.5 70.9 70.3 69.6 68.8 68.2 65.8

J4897.958 J4897.958 0.67 100 8.47 8.5 8.4 8.3 8.2 8.1 8.0 8.0 7.9 7.9 7.8 7.7 7.5

J49 J49 1.05 100 8.97 9.0 8.9 8.8 8.6 8.5 8.4 8.3 8.3 8.2 8.1 8.0 7.7

J494.5593 J494.5593 22.29 100 82.75 82.8 81.8 80.6 79.4 78.5 77.5 76.8 76.1 75.3 74.5 73.7 70.9

J496.5214 J496.5214 0.80 100 2.47 2.5 2.4 2.4 2.3 2.3 2.3 2.2 2.2 2.2 2.2 2.1 2.0

J499.7808 J499.7808 4.51 100 38.72 38.7 38.3 37.8 37.2 36.7 36.3 35.9 35.6 35.2 34.8 34.4 32.9

J5 J5 1.12 100 2.54 2.5 2.5 2.5 2.4 2.4 2.4 2.3 2.3 2.3 2.2 2.2 2.1

J50 J50 7.11 100 47.28 47.3 46.6 45.8 45.0 44.3 43.6 43.1 42.6 42.1 41.4 40.8 38.8

J503.9663 J503.9663 1.85 100 15.27 15.3 15.1 14.9 14.7 14.6 14.4 14.3 14.2 14.1 13.9 13.8 13.3

J506.839 J506.839 2.81 100 29.72 29.7 29.5 29.1 28.7 28.5 28.2 28.0 27.8 27.5 27.2 27.0 26.1

J5068.847 J5068.847 17.39 100 58.13 58.1 57.5 56.6 55.7 55.1 54.3 53.9 53.4 52.8 52.2 51.6 49.8

J51 J51 1.61 100 3.95 4.0 3.9 3.8 3.7 3.6 3.6 3.5 3.5 3.5 3.4 3.4 3.2

J510.5785 J510.5785 5.41 100 21.17 21.2 20.9 20.5 20.1 19.8 19.4 19.2 19.0 18.7 18.4 18.1 17.2

J5128.382 J5128.382 5.24 100 48.69 48.7 48.2 47.5 46.7 46.2 45.6 45.3 44.9 44.4 43.9 43.5 41.7

J5167.986 J5167.986 1.35 100 8.70 8.7 8.6 8.4 8.2 8.0 7.9 7.8 7.6 7.5 7.4 7.3 6.8

J5180.52 J5180.52 1.46 100 15.30 15.3 15.1 14.9 14.7 14.6 14.4 14.3 14.1 14.0 13.8 13.7 13.1

J52 J52 3.83 100 6.79 6.8 6.7 6.5 6.3 6.2 6.1 6.0 5.9 5.8 5.7 5.6 5.2

J5211.698 J5211.698 7.25 100 58.67 58.7 58.1 57.3 56.4 55.8 55.1 54.7 54.2 53.6 53.0 52.4 50.4

J524.8555 J524.8555 1.03 100 10.72 10.7 10.6 10.5 10.3 10.2 10.1 10.0 9.9 9.8 9.7 9.6 9.2

J524.9599 J524.9599 1.69 100 18.31 18.3 18.1 17.9 17.7 17.5 17.4 17.2 17.1 17.0 16.8 16.7 16.1

J53 J53 6.68 100 26.34 26.3 25.9 25.4 24.8 24.3 23.8 23.5 23.2 22.9 22.6 22.3 21.1

J534.105 J534.105 5.06 100 53.36 53.4 52.9 52.3 51.7 51.3 50.7 50.4 50.0 49.6 49.1 48.7 47.2

J5343.654 J5343.654 4.72 100 12.90 12.9 12.7 12.4 12.0 11.8 11.6 11.4 11.2 11.0 10.8 10.6 9.8

J5364.227 J5364.227 2.01 100 16.29 16.3 16.1 15.9 15.6 15.4 15.2 15.1 15.0 14.8 14.6 14.5 13.9

J5393.301 J5393.301 1.35 100 8.74 8.7 8.6 8.4 8.2 8.1 7.9 7.8 7.7 7.6 7.4 7.3 6.8

J54 J54 13.60 100 39.44 39.4 38.8 38.1 37.2 36.6 35.9 35.4 35.0 34.5 33.9 33.4 31.4

J5407.254 J5407.254 5.71 100 59.98 60.0 59.7 59.2 58.7 58.2 57.7 57.4 57.0 56.6 56.2 55.8 54.3

J5415.78 J5415.78 108.95 96.3 294.50 316.3 311.6 305.6 299.1 294.5 289.3 285.9 282.6 278.8 274.4 270.7 257.0

J5417.898 J5417.898 137.35 95.4 572.80 611.4 604.8 596.4 587.1 580.3 572.8 567.8 562.9 557.1 550.6 544.8 524.4

J5445.83 J5445.83 12.28 100 131.60 131.6 130.3 128.7 127.0 125.9 124.7 123.9 123.1 122.2 121.1 120.2 116.7

J5449.948 J5449.948 4.63 100 43.48 43.5 43.0 42.4 41.7 41.2 40.7 40.4 40.1 39.7 39.3 38.9 37.4

J545.5492 J545.5492 0.65 100 8.32 8.3 8.2 8.2 8.1 8.0 7.9 7.8 7.8 7.7 7.7 7.6 7.4

J5460.422 J5460.422 16.94 100 54.16 54.2 53.5 52.7 51.9 51.3 50.6 50.1 49.6 49.1 48.5 47.9 46.1

J547.5167 J547.5167 1.01 100 9.59 9.6 9.5 9.4 9.2 9.1 9.0 8.9 8.8 8.7 8.6 8.5 8.2

J5483.983 J5483.983 210.69 93.5 698.40 770.6 762.0 751.6 740.3 731.3 721.0 714.0 706.8 698.4 688.5 679.3 648.9

J55 J55 8.76 100 59.27 59.3 58.5 57.4 56.3 55.5 54.5 53.9 53.2 52.5 51.7 51.0 48.5

J551.999 J551.999 0.79 100 9.60 9.6 9.6 9.5 9.4 9.4 9.4 9.4 9.3 9.3 9.2 9.1 8.8

J5573.775 J5573.775 11.07 100 117.70 117.7 116.5 115.1 113.5 112.5 111.4 110.7 109.9 109.1 108.1 107.3 104.1
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Table D3: Future Uncontrolled Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J5585.322 J5585.322 1.37 100 14.30 14.3 14.2 14.0 13.8 13.6 13.4 13.3 13.2 13.1 12.9 12.8 12.2

J56.40096 J56.40096 6.24 100 64.43 64.4 63.9 63.2 62.4 61.8 61.2 60.8 60.4 59.9 59.3 58.8 56.8

J5636.55 J5636.55 1.35 100 8.75 8.8 8.6 8.4 8.2 8.1 7.9 7.8 7.7 7.6 7.4 7.3 6.9

J5670.032 J5670.032 0.61 100 5.78 5.8 5.7 5.6 5.5 5.5 5.4 5.4 5.3 5.3 5.2 5.1 4.9

J5691.799 J5691.799 4.57 100 42.99 43.0 42.5 42.0 41.4 40.9 40.4 40.1 39.7 39.3 38.9 38.5 37.0

J57 J57 10.79 100 76.81 76.8 75.8 74.5 73.1 72.1 70.9 70.1 69.4 68.5 67.6 66.7 63.6

J57.49709 J57.49709 2.23 100 22.71 22.7 22.5 22.2 21.9 21.7 21.5 21.3 21.2 21.0 20.7 20.6 19.8

J570.9374 J570.9374 0.32 100 2.36 2.4 2.3 2.3 2.2 2.2 2.2 2.1 2.1 2.1 2.0 2.0 1.9

J5720.94 J5720.94 137.18 95.4 573.00 611.5 605.0 596.6 587.2 580.5 573.0 568.0 563.0 557.3 551.0 545.7 525.5

J581.3959 J581.3959 0.34 100 0.93 0.9 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.7

J5830.464 J5830.464 15.95 100 49.17 49.2 48.6 47.9 47.1 46.5 45.9 45.4 45.0 44.5 44.0 43.5 41.6

J5853.356 J5853.356 105.88 96.3 281.40 301.3 296.9 291.5 285.6 281.4 276.9 273.9 271.0 267.6 263.7 260.4 247.7

J5865.607 J5865.607 1.07 100 11.58 11.6 11.5 11.3 11.1 11.0 10.9 10.8 10.7 10.6 10.4 10.3 9.9

J59 J59 0.68 100 5.89 5.9 5.8 5.7 5.5 5.5 5.4 5.3 5.2 5.1 5.1 5.0 4.7

J59.86352 J59.86352 213.61 93.5 692.60 765.1 756.5 745.8 734.0 725.0 714.7 707.8 700.9 692.6 683.1 674.5 644.8

J592.0516 J592.0516 6.53 100 49.39 49.4 49.1 48.7 48.3 47.9 47.6 47.3 47.0 46.7 46.3 45.9 44.3

J5961.472 J5961.472 36.92 99.2 269.30 272.4 269.3 265.5 261.2 258.1 254.6 252.3 250.0 247.2 244.0 241.2 230.8

J5962.508 J5962.508 4.72 100 13.11 13.1 12.9 12.6 12.2 12.0 11.7 11.6 11.4 11.2 11.0 10.8 10.0

J599.7853 J599.7853 1.25 100 2.69 2.7 2.7 2.6 2.6 2.5 2.5 2.5 2.4 2.4 2.4 2.3 2.2

J6 J6 3.03 100 6.70 6.7 6.6 6.5 6.3 6.2 6.1 6.0 6.0 5.9 5.8 5.7 5.4

J60 J60 16.94 100 54.37 54.4 53.7 53.0 52.1 51.5 50.8 50.3 49.8 49.3 48.7 48.1 46.3

J6010.962 J6010.962 2.01 100 16.65 16.7 16.5 16.2 16.0 15.8 15.6 15.4 15.3 15.1 14.9 14.8 14.2

J6018.05 J6018.05 3.07 100 30.15 30.2 29.8 29.4 29.0 28.7 28.3 28.1 27.9 27.6 27.3 27.0 26.0

J607.611 J607.611 2.08 100 13.18 13.2 13.0 12.8 12.6 12.4 12.2 12.1 12.0 11.9 11.7 11.6 11.0

J6090.155 J6090.155 210.69 93.5 698.50 770.5 762.1 751.6 740.1 731.1 720.8 714.0 706.5 698.5 688.4 679.3 649.0

J6154.435 J6154.435 4.22 100 12.01 12.0 11.8 11.5 11.2 11.0 10.8 10.6 10.4 10.3 10.1 9.9 9.2

J62 J62 1.77 100 16.00 16.0 15.8 15.6 15.4 15.2 15.0 14.8 14.7 14.5 14.3 14.2 13.7

J63 J63 2.03 100 18.09 18.1 17.9 17.7 17.4 17.2 17.0 16.9 16.7 16.6 16.4 16.2 15.7

J63.83821 J63.83821 67.75 97.1 304.50 319.2 315.3 310.2 304.5 300.3 295.8 292.7 289.7 286.1 282.0 278.4 264.4

J6303.20 J6303.20 7.20 100 59.53 59.5 58.9 58.1 57.3 56.7 56.0 55.5 55.0 54.5 53.8 53.3 51.2

J6303.22 J6303.22 7.20 100 61.38 61.4 60.8 60.0 59.2 58.6 57.9 57.5 57.0 56.4 55.8 55.2 53.1

J6303.25 J6303.25 7.00 100 61.41 61.4 60.8 60.0 59.3 58.7 58.0 57.5 57.0 56.4 55.8 55.2 53.1

J6303.26 J6303.26 7.00 100 62.11 62.1 61.5 60.9 60.0 59.5 58.7 58.2 57.7 57.2 56.5 55.9 53.8

J6303.30 J6303.30 6.92 100 62.12 62.1 61.5 60.7 59.8 59.2 58.4 57.9 57.4 56.9 56.2 55.6 53.5

J6303.305 J6303.305 6.92 100 62.32 62.3 61.7 60.8 59.9 59.3 58.5 58.0 57.5 57.0 56.3 55.7 53.6

J6383.235 J6383.235 0.40 100 4.45 4.5 4.4 4.4 4.3 4.2 4.2 4.2 4.1 4.1 4.0 4.0 3.9

J64 J64 12.68 100 87.41 87.4 86.2 84.7 83.1 81.9 80.6 79.7 78.9 77.9 76.8 75.8 72.2

J6403. J6403. 1.41 100 17.67 17.7 17.5 17.3 17.1 17.0 16.8 16.7 16.6 16.4 16.3 16.1 15.6

J642.9853 J642.9853 3.46 100 29.00 29.0 28.7 28.2 27.8 27.4 27.0 26.8 26.5 26.2 25.9 25.6 24.4

J6424.759 J6424.759 5.71 100 60.01 60.0 59.6 59.1 58.6 58.1 57.6 57.2 56.8 56.4 55.9 55.5 53.9

J6425.854 J6425.854 15.44 100 45.35 45.4 44.7 43.9 43.1 42.6 42.0 41.6 41.2 40.7 40.2 39.8 38.2

J6446.502 J6446.502 1.31 100 2.67 2.7 2.6 2.5 2.5 2.4 2.3 2.3 2.3 2.3 2.2 2.2 2.1

J646.872 J646.872 9.26 100 85.56 85.6 85.0 84.2 83.3 82.5 81.7 81.1 80.5 79.8 79.0 78.3 75.7

J6468.98 J6468.98 104.98 96.3 279.40 298.8 294.5 289.2 283.5 279.4 275.0 272.1 269.2 265.9 262.2 258.9 246.4

J65 J65 3.77 100 30.30 30.3 29.9 29.3 28.7 28.3 27.8 27.4 27.1 26.7 26.3 25.9 24.9

J650.3056 J650.3056 2.49 100 19.71 19.7 19.5 19.2 19.0 18.8 18.5 18.4 18.2 18.0 17.8 17.7 17.0

J6503.523 J6503.523 210.64 93.5 698.30 771.2 762.1 751.7 740.3 732.2 721.9 714.5 707.5 698.3 688.7 679.3 648.9

J656.1084 J656.1084 1.21 100 13.61 13.6 13.5 13.4 13.3 13.2 13.1 13.0 12.9 12.9 12.8 12.7 12.4

J6563.128 J6563.128 1.22 100 8.98 9.0 8.9 8.8 8.6 8.5 8.4 8.3 8.3 8.2 8.1 8.0 7.7

J657.7802 J657.7802 10.16 100 108.80 108.8 107.8 106.5 105.0 103.9 102.7 101.9 101.0 100.1 99.0 98.1 94.6

J66 J66 0.91 100 9.03 9.0 8.9 8.8 8.7 8.6 8.5 8.4 8.3 8.3 8.2 8.1 7.8

J6608.803 J6608.803 2.74 100 27.59 27.6 27.3 26.9 26.6 26.3 26.0 25.7 25.5 25.3 25.0 24.8 23.8

J661.1134 J661.1134 166.04 94.2 631.60 683.7 676.7 667.7 657.9 650.7 642.6 637.1 631.6 625.2 618.0 611.5 587.3

J664.0236 J664.0236 0.61 100 7.38 7.4 7.3 7.2 7.1 7.1 7.0 6.9 6.9 6.8 6.8 6.7 6.5

J6648.663 J6648.663 10.96 100 118.70 118.7 117.3 115.6 113.7 112.7 111.6 110.9 110.2 109.4 108.5 107.7 104.6

J6657.591 J6657.591 36.25 99.2 267.30 270.4 267.3 263.5 259.3 256.3 252.8 250.5 248.2 245.5 242.4 239.7 229.6

J668.4428 J668.4428 2.17 100 25.25 25.3 25.0 24.7 24.4 24.2 23.9 23.7 23.5 23.3 23.1 22.9 22.1

J67 J67 20.14 100 76.66 76.7 75.8 74.7 73.5 72.7 71.8 71.1 70.5 69.8 69.1 68.4 66.0

J67.69891 J67.69891 1.77 100 16.63 16.6 16.5 16.2 16.0 15.8 15.6 15.4 15.3 15.1 15.0 14.8 14.2

J672.9773 J672.9773 11.13 100 37.61 37.6 37.1 36.5 35.8 35.3 34.7 34.4 34.0 33.6 33.1 32.7 31.1

J6738.138 J6738.138 210.13 93.5 699.40 772.4 763.0 752.3 740.5 734.7 725.0 715.4 711.1 699.4 691.1 681.0 649.5

J6765.748 J6765.748 10.09 100 31.80 31.8 31.3 30.7 30.1 29.6 29.1 28.7 28.4 28.0 27.5 27.2 25.9

J679.4252 J679.4252 0.24 100 2.35 2.4 2.3 2.3 2.3 2.3 2.2 2.2 2.2 2.2 2.2 2.1 2.1

J68 J68 0.00 100 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

J68.95744 J68.95744 1.01 100 9.45 9.4 9.4 9.2 9.1 9.0 8.9 8.8 8.8 8.7 8.6 8.5 8.1

J685.191 J685.191 3.35 100 14.39 14.4 14.2 14.0 13.8 13.6 13.4 13.3 13.2 13.0 12.9 12.7 12.2

J69 J69 33.63 99.2 118.90 120.4 118.9 117.1 115.1 113.7 112.1 111.1 110.1 108.9 107.5 106.3 102.0

J69.45127 J69.45127 1.13 100 8.73 8.7 8.6 8.5 8.3 8.2 8.0 7.9 7.9 7.7 7.6 7.5 7.1
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J6961.203 J6961.203 0.84 100 8.20 8.2 8.1 8.0 7.9 7.8 7.7 7.6 7.6 7.5 7.4 7.4 7.1

J697.9633 J697.9633 20.97 100 201.70 201.7 199.6 197.0 194.2 192.2 190.1 188.7 187.3 185.7 183.9 182.3 176.1

J698.5285 J698.5285 1.00 100 9.24 9.2 9.2 9.0 8.9 8.8 8.7 8.7 8.6 8.5 8.4 8.3 8.0

J6984.3 J6984.3 1.00 100 2.07 2.1 2.0 2.0 2.0 1.9 1.9 1.9 1.8 1.8 1.8 1.8 1.7

J7 J7 9.41 100 95.65 95.7 94.8 93.7 92.5 91.6 90.6 90.0 89.3 88.5 87.6 86.9 84.1

J70 J70 7.50 100 57.78 57.8 57.4 56.9 56.3 55.9 55.4 55.1 54.8 54.3 53.8 53.4 51.5

J70.005 J70.005 1.77 100 16.37 16.4 16.2 16.0 15.7 15.5 15.3 15.2 15.1 14.9 14.8 14.6 14.0

J70.35365 J70.35365 35.80 99.2 144.40 146.4 144.4 142.0 139.3 137.4 135.2 133.8 132.4 130.7 128.9 127.2 121.0

J7089.702 J7089.702 210.00 93.5 709.80 777.2 768.5 761.2 750.2 740.2 727.9 726.2 708.5 709.8 698.0 691.0 663.1

J71.99837 J71.99837 0.75 100 9.05 9.0 9.0 8.9 8.8 8.7 8.6 8.5 8.5 8.4 8.3 8.2 8.0

J714.6302 J714.6302 3.11 100 34.77 34.8 34.5 34.0 33.5 33.2 32.8 32.5 32.3 32.0 31.6 31.3 30.2

J7168.884 J7168.884 209.01 93.5 733.40 783.7 780.8 773.7 766.3 748.1 734.5 744.0 725.8 733.4 724.0 717.4 690.1

J7169.391 J7169.391 1.50 100 17.41 17.4 17.3 17.1 16.9 16.7 16.6 16.4 16.3 16.2 16.0 15.9 15.4

J72 J72 175.20 94.2 661.70 718.5 710.8 701.2 690.5 682.5 673.6 667.7 661.7 654.7 646.8 639.8 613.8

J720.4133 J720.4133 3.11 100 35.95 36.0 35.6 35.2 34.8 34.5 34.1 33.9 33.6 33.4 33.0 32.8 31.7

J724.2288 J724.2288 13.57 100 98.49 98.5 97.2 95.7 94.1 92.9 91.5 90.6 89.7 88.7 87.5 86.4 82.3

J7244.889 J7244.889 9.84 100 35.13 35.1 34.6 33.8 33.0 32.5 31.9 31.4 31.0 30.5 30.0 29.6 28.4

J7262.571 J7262.571 1.50 100 16.70 16.7 16.5 16.3 16.1 15.9 15.8 15.7 15.6 15.5 15.3 15.2 14.7

J7283.478 J7283.478 104.98 96.3 279.50 299.0 294.7 289.3 283.5 279.5 275.0 272.1 269.2 265.9 262.2 258.9 246.4

J7291.305 J7291.305 10.73 100 117.30 117.3 116.0 114.2 112.1 111.0 110.0 109.3 108.7 107.9 107.0 106.2 103.2

J73 J73 1.89 100 16.36 16.4 16.2 16.0 15.8 15.6 15.4 15.3 15.1 15.0 14.8 14.7 14.1

J733.0008 J733.0008 2.45 100 24.05 24.1 24.0 23.9 23.4 22.9 22.9 22.8 22.7 22.4 21.9 21.9 21.0

J7386.725 J7386.725 1.00 100 2.16 2.2 2.1 2.1 2.0 2.0 2.0 1.9 1.9 1.9 1.9 1.8 1.7

J746.3262 J746.3262 1.87 100 13.26 13.3 13.2 13.1 13.0 12.8 12.7 12.6 12.5 12.4 12.2 12.1 11.7

J748.1461 J748.1461 151.43 94.8 576.30 617.5 611.2 603.3 594.6 588.3 581.1 576.3 571.5 565.9 559.6 554.0 532.8

J75 J75 17.60 100 124.20 124.2 122.5 120.4 118.0 116.4 114.5 113.2 112.0 110.6 109.0 107.6 102.6

J75.05647 J75.05647 2.10 100 19.08 19.1 18.9 18.6 18.3 18.1 17.8 17.7 17.5 17.3 17.1 16.9 16.2

J7539.157 J7539.157 36.25 99.2 267.20 270.2 267.2 263.3 259.1 256.0 252.6 250.3 248.0 245.3 242.2 239.5 229.5

J76 J76 18.66 100 130.60 130.6 128.9 126.6 124.2 122.4 120.4 119.1 117.8 116.4 114.7 113.2 108.0

J764.7366 J764.7366 2.94 100 33.67 33.7 33.3 32.9 32.5 32.1 31.8 31.5 31.3 31.0 30.6 30.4 29.3

J764.7671 J764.7671 1.85 100 7.31 7.3 7.2 7.0 6.9 6.8 6.6 6.5 6.5 6.4 6.2 6.1 5.8

J7687.206 J7687.206 208.72 93.5 709.40 772.4 768.9 757.6 748.2 731.8 725.6 720.4 717.4 709.4 700.7 691.5 659.8

J77 J77 2.11 100 22.27 22.3 22.1 21.8 21.5 21.3 21.1 20.9 20.7 20.6 20.3 20.2 19.5

J774.8608 J774.8608 1.94 100 14.93 14.9 14.8 14.6 14.3 14.2 14.0 13.9 13.7 13.6 13.4 13.3 12.8

J7799.578 J7799.578 1.44 100 16.94 16.9 16.8 16.6 16.4 16.3 16.1 16.0 15.9 15.7 15.6 15.4 15.0

J78 J78 14.06 100 94.71 94.7 93.6 92.3 90.9 89.8 88.7 87.9 87.1 86.2 85.2 84.3 81.0

J780.2282 J780.2282 0.42 100 5.57 5.6 5.5 5.5 5.4 5.4 5.3 5.3 5.2 5.2 5.2 5.1 5.0

J7808.338 J7808.338 95.18 96.3 256.70 273.0 269.4 265.0 260.2 256.7 252.7 250.0 247.5 244.5 241.1 238.1 227.1

J7875.212 J7875.212 10.32 100 112.70 112.7 111.4 109.9 108.3 107.4 106.5 105.8 105.2 104.4 103.5 102.7 99.7

J789.0124 J789.0124 112.22 96.3 292.90 313.0 308.9 303.5 297.4 292.9 287.9 284.7 281.3 277.6 273.3 269.6 256.1

J79 J79 60.52 98.2 204.50 211.0 208.1 204.5 200.6 197.9 194.7 192.6 190.5 188.1 185.4 183.0 174.3

J7915.699 J7915.699 5.89 100 17.79 17.8 17.4 17.0 16.5 16.1 15.6 15.3 15.0 14.6 14.2 13.8 13.2

J792.5045 J792.5045 5.18 100 55.17 55.2 54.7 54.0 53.3 52.8 52.2 51.8 51.4 51.0 50.4 50.0 48.3

J8 J8 2.07 100 4.19 4.2 4.1 4.0 3.9 3.8 3.7 3.6 3.6 3.5 3.4 3.4 3.1

J80 J80 9.26 100 85.65 85.7 85.1 84.3 83.3 82.6 81.7 81.1 80.5 79.8 79.1 78.4 75.7

J805.5307 J805.5307 5.41 100 22.15 22.2 21.9 21.5 21.1 20.8 20.4 20.2 20.0 19.7 19.4 19.1 18.1

J8055.472 J8055.472 6.67 100 73.71 73.7 73.1 72.4 71.5 70.9 70.1 69.7 69.3 68.9 68.3 67.8 65.6

J81 J81 15.32 100 46.88 46.9 46.2 45.3 44.3 43.7 42.9 42.4 41.9 41.3 40.6 40.0 37.7

J8129.657 J8129.657 1.50 100 15.94 15.9 15.8 15.5 15.3 15.1 14.9 14.8 14.6 14.5 14.3 14.1 13.6

J815.309 J815.309 35.32 99.2 144.60 146.6 144.6 142.2 139.5 137.5 135.4 134.0 132.6 130.9 129.0 127.4 121.2

J819.4138 J819.4138 0.80 100 2.53 2.5 2.5 2.5 2.4 2.4 2.3 2.3 2.3 2.3 2.2 2.2 2.1

J82 J82 7.78 100 75.23 75.2 74.8 74.1 73.4 72.8 72.0 71.5 71.0 70.5 69.8 69.2 66.9

J828.1942 J828.1942 18.74 100 184.00 184.0 182.1 179.8 177.3 175.6 173.8 172.5 171.3 169.9 168.2 166.7 161.2

J829.3785 J829.3785 1.32 100 11.58 11.6 11.4 11.3 11.1 10.9 10.8 10.7 10.6 10.4 10.3 10.2 9.7

J83 J83 11.13 100 37.63 37.6 37.1 36.5 35.8 35.3 34.7 34.4 34.0 33.6 33.1 32.7 31.1

J83.13744 J83.13744 1.83 100 17.03 17.0 16.9 16.6 16.4 16.2 16.0 15.9 15.8 15.6 15.4 15.3 14.7

J8328.882 J8328.882 186.70 94.2 665.20 722.4 714.6 704.9 694.3 686.3 677.2 671.2 665.2 658.1 650.0 642.5 615.0

J84 J84 5.41 100 38.74 38.7 38.2 37.6 36.9 36.3 35.7 35.4 35.0 34.5 34.0 33.5 32.0

J8436.508 J8436.508 94.40 96.3 256.70 272.9 269.4 265.0 260.1 256.7 252.8 250.0 247.4 244.5 241.1 238.1 226.9

J846.791 J846.791 13.48 100 91.35 91.4 90.3 89.0 87.6 86.6 85.4 84.7 83.9 82.9 81.9 81.0 77.7

J85 J85 8.64 100 81.31 81.3 80.8 80.1 79.2 78.5 77.7 77.2 76.6 76.0 75.2 74.5 72.0

J85.92478 J85.92478 7.61 100 28.26 28.3 27.9 27.4 26.8 26.4 26.0 25.7 25.3 25.0 24.6 24.2 22.9

J8568.065 J8568.065 20.65 100 128.20 128.2 126.5 124.4 122.1 120.5 118.6 117.3 116.1 114.7 113.1 111.7 106.3

J86 J86 4.57 100 43.11 43.1 42.7 42.1 41.5 41.0 40.5 40.2 39.8 39.4 39.0 38.6 37.1

J8615.17 J8615.17 1.50 100 16.53 16.5 16.4 16.1 15.9 15.7 15.5 15.4 15.2 15.1 14.9 14.7 14.1

J8654.107 J8654.107 5.45 100 14.94 14.9 14.7 14.4 14.0 13.8 13.5 13.3 13.1 12.9 12.6 12.3 11.1

J868.3434 J868.3434 0.85 100 11.58 11.6 11.5 11.4 11.2 11.1 11.0 10.9 10.9 10.8 10.7 10.6 10.3

J8680.076 J8680.076 6.33 100 69.98 70.0 69.5 68.8 68.0 67.4 66.8 66.3 65.9 65.5 65.1 64.7 62.6
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Table D3: Future Uncontrolled Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

J87 J87 94.40 96.3 256.70 272.9 269.4 265.0 260.1 256.7 252.8 250.0 247.4 244.5 241.1 238.1 226.9

J87_2 J87_2 0.67 100 8.59 8.6 8.5 8.4 8.3 8.2 8.2 8.1 8.0 8.0 7.9 7.8 7.6

J876.8579 J876.8579 3.77 100 30.44 30.4 30.0 29.4 28.8 28.4 27.8 27.5 27.2 26.8 26.4 26.1 25.1

J88 J88 3.58 100 31.13 31.1 30.8 30.4 30.0 29.6 29.3 29.0 28.8 28.5 28.2 27.9 26.9

J881.1895 J881.1895 5.35 100 40.68 40.7 40.2 39.7 39.3 39.1 38.9 38.7 38.6 38.4 38.2 38.0 37.1

J889.7352 J889.7352 2.83 100 19.21 19.2 19.0 18.7 18.4 18.1 17.9 17.7 17.5 17.3 17.1 16.9 16.2

J89 J89 91.10 96.3 254.30 270.4 266.9 262.5 257.7 254.3 250.4 247.8 245.3 242.4 239.1 236.1 224.9

J89.63474 J89.63474 1.18 100 10.52 10.5 10.4 10.4 10.2 10.2 10.1 10.0 9.9 9.8 9.7 9.7 9.3

J892.6398 J892.6398 212.65 93.5 692.90 765.7 757.1 746.3 734.5 725.4 715.2 708.2 701.2 692.9 683.4 674.7 644.8

J8934.341 J8934.341 186.70 94.2 665.20 722.4 714.6 704.8 694.2 686.3 677.3 671.2 665.2 658.1 649.9 642.4 615.0

J8940.271 J8940.271 1.42 100 15.88 15.9 15.7 15.5 15.3 15.1 14.9 14.8 14.7 14.5 14.3 14.2 13.6

J8967.635 J8967.635 5.45 100 15.04 15.0 14.8 14.4 14.1 13.8 13.5 13.3 13.1 12.9 12.6 12.3 11.2

J9 J9 3.66 100 8.68 8.7 8.5 8.3 8.2 8.0 7.9 7.7 7.6 7.5 7.4 7.3 6.9

J90 J90 22.06 100 72.05 72.1 71.0 69.6 68.1 67.0 65.8 65.0 64.2 63.3 62.2 61.3 57.8

J90.97629 J90.97629 14.11 100 100.30 100.3 99.1 97.5 95.8 94.6 93.3 92.4 91.5 90.4 89.2 88.1 84.0

J9007.337 J9007.337 34.80 99.2 263.50 266.5 263.5 259.8 255.7 252.6 249.3 247.0 244.8 242.2 239.2 236.5 226.7

J9019.379 J9019.379 94.40 96.3 256.70 272.9 269.4 265.0 260.1 256.7 252.8 250.0 247.4 244.5 241.1 238.1 226.9

J9028.664 J9028.664 20.65 100 128.40 128.4 126.7 124.6 122.3 120.6 118.7 117.4 116.2 114.8 113.2 111.8 106.4

J903.7228 J903.7228 67.30 97.1 309.60 324.6 320.5 315.3 309.6 305.5 300.9 297.8 294.6 290.9 286.8 283.2 268.8

J91 J91 55.98 98.2 183.90 189.9 187.2 183.9 180.3 177.7 174.8 172.9 171.0 168.8 166.2 164.0 156.0

J91.75469 J91.75469 4.50 100 10.81 10.8 10.7 10.5 10.3 10.1 10.0 9.9 9.8 9.6 9.5 9.4 8.9

J913.9267 J913.9267 0.52 100 4.48 4.5 4.4 4.4 4.3 4.2 4.2 4.1 4.1 4.1 4.0 4.0 3.8

J917.7521 J917.7521 0.56 100 6.84 6.8 6.8 6.7 6.6 6.6 6.5 6.4 6.4 6.3 6.3 6.2 6.0

J917.9003 J917.9003 1.00 100 5.52 5.5 5.4 5.3 5.2 5.1 5.0 4.9 4.9 4.8 4.7 4.6 4.3

J92 J92 180.99 94.2 664.10 721.3 713.6 703.9 693.1 685.1 676.2 670.1 664.1 657.1 649.1 642.0 615.7

J92.23235 J92.23235 151.80 94.8 577.50 619.0 612.6 604.7 595.9 589.5 582.3 577.5 572.7 567.1 560.7 555.1 533.7

J9205.768 J9205.768 3.32 100 7.24 7.2 7.1 6.9 6.8 6.6 6.5 6.4 6.3 6.2 6.1 6.0 5.7

J9279.514 J9279.514 1.11 100 12.77 12.8 12.6 12.5 12.3 12.2 12.0 11.9 11.8 11.7 11.6 11.4 11.0

J928.7247 J928.7247 0.97 100 2.15 2.1 2.1 2.0 2.0 1.9 1.9 1.8 1.8 1.8 1.7 1.7 1.6

J93 J93 3.49 100 15.67 15.7 15.4 15.2 14.9 14.6 14.4 14.2 14.1 13.9 13.7 13.5 12.8

J9377.197 J9377.197 94.03 96.3 256.50 272.7 269.2 264.8 259.9 256.5 252.6 249.8 247.2 244.3 240.9 237.9 226.7

J94 J94 16.40 100 168.70 168.7 167.0 165.0 162.8 161.3 159.6 158.5 157.4 156.1 154.6 153.3 148.5

J95 J95 5.41 100 22.56 22.6 22.3 21.9 21.5 21.1 20.8 20.6 20.3 20.1 19.8 19.5 18.5

J952.491 J952.491 1.30 100 12.94 12.9 12.8 12.6 12.4 12.3 12.1 12.0 11.9 11.8 11.6 11.5 11.1

J96 J96 93.65 96.3 256.30 272.5 269.0 264.6 259.7 256.3 252.4 249.6 247.0 244.1 240.7 237.7 226.6

J965.0159 J965.0159 1.03 100 10.83 10.8 10.7 10.6 10.4 10.3 10.2 10.1 10.0 9.9 9.8 9.7 9.3

J965.6652 J965.6652 1.11 100 3.19 3.2 3.1 3.1 3.0 3.0 2.9 2.9 2.9 2.9 2.8 2.8 2.7

J97 J97 1.68 100 14.96 15.0 14.8 14.6 14.3 14.1 13.9 13.8 13.7 13.5 13.4 13.2 12.6

J97.22127 J97.22127 0.80 100 10.18 10.2 10.1 10.0 9.9 9.8 9.7 9.6 9.5 9.5 9.4 9.3 9.0

J9763.591 J9763.591 3.03 100 6.63 6.6 6.5 6.4 6.2 6.1 6.0 5.9 5.9 5.8 5.7 5.6 5.3

J9779.207 J9779.207 34.48 99.2 262.20 265.2 262.2 258.5 254.4 251.2 247.9 245.7 243.5 240.9 237.8 235.2 225.5

J98 J98 3.71 100 23.62 23.6 23.3 22.8 22.3 21.9 21.5 21.3 21.0 20.7 20.3 20.0 18.9

J9828.419 J9828.419 93.65 96.3 256.20 272.4 268.9 264.5 259.7 256.2 252.3 249.6 247.0 244.1 240.7 237.7 226.5

J9893.073 J9893.073 20.65 100 128.50 128.5 126.8 124.7 122.4 120.8 118.9 117.6 116.4 115.0 113.4 111.9 106.5

J99 J99 56.80 98.2 187.40 193.4 190.7 187.4 183.7 181.1 178.2 176.2 174.3 172.0 169.4 167.2 159.0

J99.79633 J99.79633 0.55 100 7.26 7.3 7.2 7.1 7.0 7.0 6.9 6.9 6.8 6.8 6.7 6.6 6.4

J9920.304 J9920.304 33.94 99.2 259.80 262.8 259.8 256.1 252.1 248.9 245.6 243.4 241.2 238.6 235.6 233.0 223.4

J993.3965 J993.3965 1.77 100 16.94 16.9 16.8 16.6 16.3 16.1 16.0 15.8 15.7 15.5 15.4 15.2 14.7

J998.1404 J998.1404 166.04 94.2 631.70 683.7 676.7 667.7 657.9 650.7 642.6 637.1 631.7 625.2 618.0 611.5 587.3

JBE1005 JBE1005 6.73 100 62.68 62.7 62.0 61.2 60.3 59.6 58.8 58.3 57.8 57.2 56.4 55.8 53.9

JBE1010 JBE1010 7.80 100 72.20 72.2 71.4 70.4 69.4 68.6 67.7 67.1 66.5 65.8 65.0 64.4 62.0

JBE1012 JBE1012 3.58 100 30.88 30.9 30.6 30.2 29.7 29.4 29.0 28.8 28.5 28.2 28.0 27.7 26.6

JBE1020 JBE1020 4.19 100 35.38 35.4 35.0 34.6 34.0 33.7 33.2 33.0 32.7 32.3 32.0 31.7 30.4

JBE1025 JBE1025 11.99 100 105.30 105.3 104.2 102.7 101.2 100.0 98.7 97.9 97.0 96.0 95.0 94.0 90.5

JBE1222 JBE1222 21.99 100 133.80 133.8 132.2 130.3 128.2 126.7 125.2 124.3 123.3 122.1 120.7 119.4 114.5

JBE1223 JBE1223 21.99 100 133.80 133.8 132.2 130.3 128.1 126.7 125.2 124.2 123.2 122.0 120.6 119.3 114.4

JBE1224 JBE1224 21.99 100 133.80 133.8 132.2 130.2 128.1 126.7 125.2 124.2 123.2 122.0 120.6 119.3 114.4

JBE1225 JBE1225 21.99 100 133.70 133.7 132.2 130.2 128.1 126.7 125.2 124.2 123.2 121.9 120.6 119.3 114.4

JBE1230 JBE1230 21.99 100 133.70 133.7 132.1 130.2 128.1 126.6 125.2 124.2 123.1 122.0 120.6 119.3 114.3

JBE3015 JBE3015 1.81 100 16.80 16.8 16.6 16.4 16.2 16.1 15.9 15.8 15.6 15.5 15.3 15.2 14.7

JBR1005 JBR1005 20.65 100 128.40 128.4 126.8 124.6 122.3 120.6 118.7 117.5 116.3 114.9 113.3 111.8 106.4

JBR1016 JBR1016 21.12 100 128.40 128.4 126.7 124.6 122.3 120.6 118.7 117.5 116.3 114.8 113.2 111.8 106.3

JBR1162 JBR1162 28.41 99.2 142.80 144.8 142.8 140.5 137.8 135.9 133.8 132.4 131.0 129.4 127.6 125.9 119.8

JBR1164 JBR1164 28.41 99.2 142.80 144.8 142.8 140.4 137.8 135.9 133.8 132.4 131.0 129.4 127.5 125.9 119.8

JBR1180 JBR1180 28.62 99.2 142.90 144.9 142.9 140.5 137.9 136.0 133.9 132.5 131.1 129.5 127.6 126.0 119.9

JBR1182 JBR1182 28.62 99.2 142.90 144.8 142.9 140.5 137.9 136.0 133.8 132.5 131.1 129.5 127.6 126.0 119.9

JBR1184 JBR1184 28.62 99.2 142.90 144.8 142.9 140.5 137.8 135.9 133.8 132.5 131.1 129.5 127.6 126.0 119.9

JBR1190 JBR1190 28.77 99.2 142.90 144.8 142.9 140.5 137.8 135.9 133.9 132.5 131.1 129.4 127.6 126.0 119.8
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Table D3: Future Uncontrolled Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow
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 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

JBR1191 JBR1191 28.77 99.2 142.90 144.8 142.9 140.5 137.8 136.0 133.8 132.4 131.0 129.4 127.6 126.0 119.8

JBR1195 JBR1195 32.10 99.2 144.80 146.8 144.8 142.3 139.6 137.7 135.6 134.1 132.7 131.1 129.2 127.6 121.3

JBR1200 JBR1200 32.75 99.2 144.90 146.9 144.9 142.5 139.7 137.8 135.7 134.2 132.8 131.2 129.3 127.7 121.4

JBR3172 JBR3172 2.92 100 38.99 39.0 38.7 38.2 37.8 37.4 37.0 36.8 36.5 36.2 35.9 35.6 34.5

JBR3174 JBR3174 3.33 100 42.71 42.7 42.3 41.9 41.4 41.0 40.6 40.3 40.0 39.7 39.3 39.0 37.7

JR1072 JR1072 2.93 100 27.85 27.9 27.6 27.2 26.9 26.6 26.3 26.1 25.9 25.7 25.4 25.2 24.3

JR1074 JR1074 2.93 100 27.81 27.8 27.5 27.2 26.8 26.6 26.3 26.1 25.9 25.6 25.4 25.2 24.3

JRO1003 JRO1003 0.72 100 6.13 6.1 6.1 6.0 5.9 5.8 5.8 5.7 5.7 5.6 5.5 5.5 5.3

JRO1004 JRO1004 0.58 100 5.97 6.0 5.9 5.8 5.7 5.7 5.6 5.6 5.5 5.5 5.4 5.3 5.1

JRO1005 JRO1005 0.72 100 6.13 6.1 6.1 6.0 5.9 5.8 5.8 5.7 5.7 5.6 5.5 5.5 5.3

JRO1007 JRO1007 0.58 100 5.96 6.0 5.9 5.8 5.7 5.7 5.6 5.5 5.5 5.4 5.4 5.3 5.1

JRO1008 JRO1008 0.72 100 6.06 6.1 6.0 5.9 5.8 5.8 5.7 5.6 5.6 5.5 5.5 5.4 5.2

JRO1009 JRO1009 0.95 100 9.42 9.4 9.3 9.2 9.1 9.0 8.9 8.8 8.7 8.6 8.5 8.5 8.2

JRO1010 JRO1010 1.73 100 15.82 15.8 15.7 15.5 15.2 15.1 14.9 14.8 14.7 14.5 14.4 14.2 13.7

JRO1040 JRO1040 1.84 100 16.88 16.9 16.7 16.5 16.3 16.1 15.9 15.8 15.6 15.5 15.3 15.2 14.6

JRO1050 JRO1050 1.92 100 17.65 17.7 17.5 17.3 17.0 16.8 16.6 16.5 16.4 16.2 16.0 15.9 15.3

JRO1052 JRO1052 1.92 100 17.61 17.6 17.4 17.2 16.9 16.8 16.6 16.4 16.3 16.1 16.0 15.8 15.2

JRO1054 JRO1054 1.92 100 17.61 17.6 17.4 17.2 16.9 16.8 16.6 16.4 16.3 16.1 16.0 15.8 15.2

JRO1056 JRO1056 2.12 100 19.65 19.7 19.4 19.2 18.9 18.7 18.5 18.3 18.2 18.0 17.8 17.7 17.0

JRO1060 JRO1060 3.16 100 30.07 30.1 29.8 29.4 29.0 28.7 28.4 28.2 28.0 27.7 27.5 27.2 26.3

JRO1070 JRO1070 2.93 100 27.86 27.9 27.6 27.2 26.9 26.6 26.3 26.1 25.9 25.7 25.4 25.2 24.3

JRO1090 JRO1090 3.24 100 30.82 30.8 30.5 30.1 29.7 29.5 29.1 28.9 28.7 28.5 28.2 27.9 27.0

JRO1092 JRO1092 3.43 100 32.70 32.7 32.4 32.0 31.6 31.3 30.9 30.7 30.5 30.2 29.9 29.6 28.6

JRO1095 JRO1095 3.43 100 32.53 32.5 32.2 31.8 31.4 31.1 30.8 30.5 30.3 30.0 29.7 29.5 28.5

JRO1098 JRO1098 3.43 100 32.25 32.3 31.9 31.5 31.1 30.8 30.5 30.2 30.0 29.7 29.4 29.1 28.1

JRO1110 JRO1110 4.47 100 41.51 41.5 41.1 40.6 40.1 39.7 39.2 38.9 38.6 38.2 37.8 37.5 36.2

JRO1120 JRO1120 4.47 100 41.49 41.5 41.1 40.6 40.0 39.6 39.2 38.9 38.6 38.2 37.8 37.5 36.1

JRO1130 JRO1130 4.56 100 42.13 42.1 41.7 41.2 40.7 40.2 39.8 39.5 39.2 38.8 38.4 38.0 36.7

JRO1162 JRO1162 6.24 100 56.82 56.8 56.2 55.5 54.7 54.1 53.5 53.0 52.6 52.1 51.5 51.0 49.0

JRO1190 JRO1190 6.70 100 60.82 60.8 60.2 59.4 58.6 57.9 57.2 56.7 56.3 55.7 55.0 54.5 52.4

JRO3010 JRO3010 0.20 100 2.34 2.3 2.3 2.3 2.3 2.2 2.2 2.2 2.2 2.2 2.1 2.1 2.0

JRO3020 JRO3020 0.51 100 5.90 5.9 5.8 5.8 5.7 5.6 5.6 5.5 5.5 5.4 5.4 5.3 5.1

JRO3025 JRO3025 0.74 100 7.92 7.9 7.8 7.7 7.6 7.6 7.5 7.4 7.4 7.3 7.2 7.2 6.9

MC_1 MC_1 60.11 98.2 323.60 331.5 328.0 323.6 318.6 315.0 310.9 308.2 305.4 302.3 299.1 296.4 286.2

MC_191 MC_191 16.40 100 135.20 135.2 134.1 132.8 131.6 130.6 129.4 128.3 127.1 126.1 125.2 124.2 120.0

MC_2016J101 MC_2016J101 0.00 100 5.86 5.9 5.8 5.7 5.7 5.6 5.6 5.5 5.5 5.4 5.4 5.3 5.2

MC_2016J102 MC_2016J102 0.00 100 17.32 17.3 17.1 16.9 16.8 16.8 16.7 16.5 16.4 16.3 16.1 16.0 15.5

MC_2016J103 MC_2016J103 65.28 98.2 314.00 319.9 317.6 314.0 310.1 307.1 303.7 301.4 299.2 296.7 293.9 291.5 282.9

MC_2016J104 MC_2016J104 61.46 98.2 322.00 329.7 326.4 322.0 317.2 313.7 309.8 307.1 304.4 301.5 298.4 295.8 285.9

MC_2016J105 MC_2016J105 0.00 100 34.61 34.6 34.3 34.0 33.6 33.3 32.9 32.7 32.5 32.2 31.9 31.7 30.8

MC_2016J107 MC_2016J107 59.75 98.2 323.80 331.7 328.2 323.8 318.8 315.2 311.1 308.3 305.5 302.4 299.3 296.5 286.3

MC_206 MC_206 66.76 97.1 309.70 319.8 317.2 313.7 309.7 306.8 303.4 301.2 299.0 296.5 293.8 291.4 282.9

MC_210 MC_210 61.46 98.2 322.90 330.7 327.3 322.9 318.1 314.4 310.4 307.7 305.0 302.0 298.9 296.2 286.1

MC_211 MC_211 64.44 98.2 321.30 328.1 325.2 321.3 316.8 313.3 309.7 307.1 304.5 301.7 298.7 296.3 286.7

MC_213 MC_213 59.16 98.2 324.10 332.0 328.5 324.1 319.1 315.5 311.4 308.6 305.8 302.6 299.4 296.6 286.5

MC_CJ6316.11 MC_CJ6316.11 67.01 97.1 309.60 319.5 317.0 313.5 309.6 306.7 303.4 301.2 298.9 296.5 293.8 291.4 282.9

MC_CJ6319.02 MC_CJ6319.02 65.35 98.2 313.70 319.8 317.2 313.7 309.7 306.8 303.5 301.2 299.0 296.5 293.7 291.3 282.8

MC_CJ6319.09 MC_CJ6319.09 65.12 98.2 314.20 320.2 317.8 314.2 310.2 307.3 303.9 301.6 299.3 296.8 294.0 291.6 283.0

MC_CJ6319.105 MC_CJ6319.105 65.12 98.2 314.30 320.2 317.9 314.3 310.3 307.3 304.0 301.7 299.4 296.9 294.1 291.7 283.0

MC_CJ6320.092 MC_CJ6320.092 59.75 98.2 323.70 331.6 328.1 323.7 318.7 315.1 311.0 308.3 305.5 302.4 299.2 296.4 286.3

MC_CJ6320.159 MC_CJ6320.159 42.61 99.2 273.90 276.7 273.9 270.3 266.2 263.2 259.8 257.5 255.2 252.6 249.7 247.1 238.0

MC_CJ6340.10 MC_CJ6340.10 42.14 99.2 284.10 287.4 284.1 280.2 275.6 272.2 268.4 266.0 263.4 260.4 256.9 253.9 242.7

MC_CJ6340.16 MC_CJ6340.16 42.14 99.2 284.50 287.9 284.5 280.6 276.0 272.6 268.8 266.4 263.8 260.7 257.1 254.0 242.9

MC_J10049.08 MC_J10049.08 61.46 98.2 322.60 330.3 326.9 322.6 317.8 314.1 310.2 307.5 304.8 301.8 298.7 296.1 286.1

MC_J102 MC_J102 42.61 99.2 277.40 280.5 277.4 273.7 269.5 266.4 262.9 260.7 258.4 255.8 252.6 249.8 239.8

MC_J10245.6 MC_J10245.6 60.48 98.2 323.20 331.1 327.7 323.2 318.3 314.7 310.6 307.9 305.1 302.1 298.9 296.2 286.1

MC_J10517.17 MC_J10517.17 60.48 98.2 323.40 331.3 327.9 323.4 318.5 314.9 310.8 308.1 305.3 302.2 299.0 296.3 286.2

MC_J11026.54 MC_J11026.54 59.75 98.2 324.10 332.1 328.5 324.1 319.2 315.5 311.4 308.6 305.8 302.6 299.4 296.7 286.5

MC_J1111.388 MC_J1111.388 0.00 100 22.76 22.8 22.6 22.3 22.1 21.9 21.7 21.5 21.4 21.2 21.0 20.9 20.3

MC_J11444.06 MC_J11444.06 59.38 98.2 324.10 332.0 328.5 324.1 319.2 315.5 311.4 308.6 305.8 302.6 299.4 296.7 286.5

MC_J11644.25 MC_J11644.25 16.45 100 126.20 126.2 125.3 124.4 123.3 122.5 121.8 121.1 120.5 119.5 118.0 116.9 114.0

MC_J12080.01 MC_J12080.01 16.45 100 131.90 131.9 131.0 129.6 128.5 127.5 126.3 125.2 124.6 123.6 122.1 121.3 117.6

MC_J121 MC_J121 42.14 99.2 285.10 288.5 285.1 281.1 276.3 273.0 269.1 266.7 264.1 261.0 257.5 254.3 243.0

MC_J12295.92 MC_J12295.92 12.46 100 108.10 108.1 107.5 106.8 106.0 105.2 104.3 103.7 103.1 102.3 101.4 100.7 98.5

MC_J1796.99 MC_J1796.99 42.27 99.2 283.00 286.3 283.0 279.1 274.6 271.3 267.6 265.3 262.8 259.9 256.5 253.5 242.4

MC_J188.8922 MC_J188.8922 1.32 100 15.74 15.7 15.9 15.8 15.9 15.8 15.8 15.7 15.7 15.6 15.5 15.3 14.9

MC_J19 MC_J19 0.00 100 4.86 4.9 4.8 4.8 4.7 4.7 4.6 4.6 4.5 4.5 4.5 4.4 4.3

MC_J232.0159 MC_J232.0159 0.00 100 36.84 36.8 36.5 36.1 35.6 35.3 34.9 34.6 34.4 34.1 33.8 33.5 32.4

Page 14 of 16



TP112084

Rouge Watershed Study
September 7, 2018

100 99.2 98.2 97.1 96.3 95.4 94.8 94.2 93.5 92.7 92.0 89.4

Table D3: Future Uncontrolled Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

MC_J32.23925 MC_J32.23925 42.71 99.2 273.90 276.7 273.9 270.3 266.2 263.2 259.8 257.6 255.3 252.6 249.7 247.2 238.0

MC_J45.61463 MC_J45.61463 2.74 100 36.94 36.9 36.6 36.2 35.7 35.4 35.0 34.8 34.5 34.2 33.9 33.6 32.5

MC_J490.1504 MC_J490.1504 0.00 100 15.23 15.2 15.1 14.8 14.6 14.4 14.3 14.2 14.1 14.0 13.9 13.7 13.3

MC_J6185.092 MC_J6185.092 67.01 97.1 309.60 319.5 317.0 313.5 309.6 306.7 303.4 301.1 298.9 296.5 293.8 291.4 282.9

MC_J68 MC_J68 12.35 100 113.00 113.0 112.1 110.9 109.6 108.7 107.6 106.9 106.3 105.6 105.0 104.3 101.5

MC_J712.3849 MC_J712.3849 42.61 99.2 273.30 276.4 273.3 269.7 265.6 262.6 259.2 257.0 254.8 252.3 249.5 246.9 237.6

MC_J7181.735 MC_J7181.735 65.35 98.2 313.70 319.8 317.2 313.7 309.7 306.8 303.4 301.2 298.9 296.4 293.7 291.3 282.7

MC_J72.11543 MC_J72.11543 3.93 100 34.64 34.6 34.3 33.8 33.3 33.0 32.7 32.1 31.5 30.8 30.8 30.1 29.3

MC_J7867.152 MC_J7867.152 65.12 98.2 316.40 323.1 320.2 316.4 312.4 309.2 305.7 303.3 300.9 298.2 295.4 292.9 284.0

MC_J8763.53 MC_J8763.53 64.89 98.2 320.70 327.5 324.5 320.7 316.2 312.7 309.0 306.5 303.9 301.0 298.0 295.4 285.8

MC_J9343.321 MC_J9343.321 64.44 98.2 321.00 327.7 324.8 321.0 316.5 313.0 309.4 306.8 304.3 301.5 298.5 296.0 286.5

MC_J9470.639 MC_J9470.639 61.70 98.2 320.90 328.3 325.2 320.9 316.2 312.7 309.0 306.4 303.7 300.8 297.8 295.3 285.6

MC_T5-1 MC_T5-1 0.00 100 1.99 2.0 2.0 1.9 1.9 1.9 1.9 1.9 1.9 1.8 1.8 1.8 1.8

MC_T5-2 MC_T5-2 0.00 100 3.33 3.3 3.3 3.3 3.2 3.2 3.1 3.1 3.1 3.1 3.0 3.0 2.9

MC_T5-3 MC_T5-3 0.00 100 3.59 3.6 3.6 3.5 3.5 3.4 3.4 3.4 3.4 3.3 3.3 3.3 3.2

MC_T5-4 MC_T5-4 0.00 100 15.73 15.7 15.5 15.2 14.8 14.6 14.5 14.4 14.3 14.2 14.0 13.9 13.5

MC_t5split MC_t5split 0.00 100 2.70 2.7 2.7 2.7 2.6 2.6 2.6 2.6 2.5 2.5 2.5 2.5 2.4

MFUA_BE1 MFUA_BE1 21.99 100 133.90 133.9 132.4 130.4 128.3 126.8 125.4 124.4 123.4 122.2 120.8 119.5 114.6

MFUA_BE2 MFUA_BE2 12.10 100 105.40 105.4 104.3 102.9 101.3 100.2 98.9 98.0 97.2 96.2 95.1 94.1 90.6

MFUA_BR4 MFUA_BR4 0.96 100 13.66 13.7 13.6 13.4 13.3 13.1 13.0 12.9 12.8 12.7 12.6 12.5 12.2

MFUA_CJ8212.42 MFUA_CJ8212.42 27.25 99.2 143.50 145.4 143.5 141.1 138.4 136.5 134.4 133.0 131.6 130.0 128.2 126.5 120.4

MFUA_J11760.15 MFUA_J11760.15 12.29 100 105.70 105.7 104.5 102.8 100.8 99.3 98.2 97.9 97.6 97.4 97.1 96.7 93.7

MFUA_J2 MFUA_J2 13.82 100 109.00 109.0 107.7 106.1 104.4 103.3 102.6 102.1 101.7 101.1 100.4 99.7 95.8

MFUA_J4 MFUA_J4 27.92 99.2 143.00 144.9 143.0 140.5 137.9 136.0 133.9 132.5 131.1 129.5 127.7 126.1 120.0

MFUA_J6167.4 MFUA_J6167.4 26.85 99.2 143.50 145.5 143.5 141.1 138.4 136.5 134.4 133.1 131.7 130.1 128.2 126.6 120.5

MFUA_J6404. MFUA_J6404. 1.27 100 15.90 15.9 15.8 15.6 15.4 15.3 15.1 15.0 14.9 14.8 14.6 14.5 14.1

MFUA_JBE1030 MFUA_JBE1030 12.10 100 105.70 105.7 104.6 103.1 101.6 100.4 99.1 98.3 97.4 96.4 95.4 94.4 90.9

MFUA_JBE1040 MFUA_JBE1040 12.10 100 105.70 105.7 104.6 103.1 101.6 100.4 99.1 98.3 97.4 96.4 95.4 94.4 90.9

MFUA_JBE1051 MFUA_JBE1051 12.18 100 105.60 105.6 104.4 103.0 101.4 100.3 99.0 98.2 97.3 96.3 95.3 94.3 90.8

MFUA_JBE1055 MFUA_JBE1055 12.18 100 107.80 107.8 106.7 105.5 104.3 103.5 102.6 102.0 101.4 100.6 99.8 99.0 96.2

MFUA_JBE1060 MFUA_JBE1060 13.09 100 107.80 107.8 106.5 104.9 103.1 101.7 100.7 100.2 99.8 99.4 98.8 98.4 95.0

MFUA_JBE1090 MFUA_JBE1090 0.57 100 7.61 7.6 7.5 7.5 7.4 7.3 7.2 7.2 7.1 7.1 7.0 6.9 6.7

MFUA_JBE1105 MFUA_JBE1105 13.09 100 107.60 107.6 106.4 104.8 102.9 101.6 100.6 100.2 99.8 99.3 98.7 98.2 94.8

MFUA_JBE1110 MFUA_JBE1110 13.09 100 107.60 107.6 106.3 104.7 102.9 101.6 100.7 100.3 99.9 99.4 98.9 98.3 95.0

MFUA_JBE1120 MFUA_JBE1120 13.09 100 107.30 107.3 106.0 104.4 102.7 101.4 100.6 100.2 99.7 99.3 98.7 98.0 94.6

MFUA_JBE1125 MFUA_JBE1125 13.82 100 108.00 108.0 106.8 105.2 103.5 102.3 101.4 101.0 100.5 99.9 99.1 98.3 94.7

MFUA_JBE1130 MFUA_JBE1130 13.82 100 107.30 107.3 106.0 104.4 102.7 101.6 100.6 100.1 99.6 98.9 98.1 97.2 93.6

MFUA_JBE1140 MFUA_JBE1140 14.01 100 107.40 107.4 106.2 104.7 103.0 101.8 100.9 100.4 99.9 99.2 98.3 97.4 93.7

MFUA_JBE1150 MFUA_JBE1150 14.01 100 107.50 107.5 106.2 104.7 103.0 101.8 100.9 100.4 99.8 99.1 98.2 97.3 93.7

MFUA_JBE1151 MFUA_JBE1151 18.93 100 134.10 134.1 132.6 130.7 128.6 127.2 125.9 125.1 124.3 123.3 122.1 121.0 116.2

MFUA_JBE1152 MFUA_JBE1152 18.93 100 134.00 134.0 132.5 130.5 128.5 127.0 125.7 124.9 124.1 123.1 121.9 120.7 115.9

MFUA_JBE1154 MFUA_JBE1154 19.95 100 136.00 136.0 134.4 132.4 130.3 128.9 127.5 126.7 125.8 124.7 123.4 122.2 117.3

MFUA_JBE1156 MFUA_JBE1156 19.95 100 135.80 135.8 134.2 132.2 130.1 128.6 127.2 126.3 125.5 124.4 123.1 121.9 117.0

MFUA_JBE1162 MFUA_JBE1162 20.19 100 135.80 135.8 134.2 132.2 130.1 128.6 127.2 126.3 125.4 124.4 123.1 121.8 116.9

MFUA_JBE1165 MFUA_JBE1165 20.33 100 135.20 135.2 133.7 131.7 129.6 128.1 126.7 125.8 124.9 123.8 122.5 121.3 116.3

MFUA_JBE1170 MFUA_JBE1170 20.47 100 135.20 135.2 133.6 131.6 129.5 128.0 126.6 125.8 124.8 123.7 122.4 121.1 116.3

MFUA_JBE1190 MFUA_JBE1190 20.71 100 135.60 135.6 134.0 132.0 129.9 128.4 127.0 126.2 125.2 124.1 122.8 121.5 116.7

MFUA_JBE1200 MFUA_JBE1200 20.98 100 135.20 135.2 133.6 131.6 129.5 128.1 126.6 125.7 124.8 123.6 122.3 121.1 116.1

MFUA_JBE1210 MFUA_JBE1210 21.32 100 134.60 134.6 133.0 131.1 128.9 127.5 126.1 125.1 124.2 123.0 121.6 120.4 115.5

MFUA_JBE1215 MFUA_JBE1215 21.53 100 134.00 134.0 132.4 130.4 128.3 126.8 125.4 124.5 123.5 122.3 120.9 119.6 114.7

MFUA_JBE1217 MFUA_JBE1217 21.53 100 134.00 134.0 132.4 130.5 128.3 126.9 125.5 124.5 123.5 122.3 120.9 119.6 114.7

MFUA_JBE3020 MFUA_JBE3020 2.37 100 22.41 22.4 22.2 22.0 21.7 21.5 21.2 21.1 20.9 20.7 20.5 20.3 19.7

MFUA_JBE3050 MFUA_JBE3050 2.37 100 22.14 22.1 21.9 21.7 21.4 21.2 21.0 20.8 20.7 20.5 20.3 20.1 19.4

MFUA_JBE3055 MFUA_JBE3055 2.63 100 24.34 24.3 24.1 23.8 23.5 23.3 23.1 22.9 22.7 22.5 22.3 22.1 21.4

MFUA_JBE3060 MFUA_JBE3060 3.53 100 32.85 32.9 32.6 32.2 31.8 31.5 31.1 30.9 30.7 30.4 30.1 29.9 28.9

MFUA_JBE3090 MFUA_JBE3090 3.76 100 34.24 34.2 33.9 33.5 33.1 32.8 32.4 32.2 32.0 31.7 31.4 31.1 30.0

MFUA_JBE3140 MFUA_JBE3140 4.45 100 35.95 36.0 35.6 35.1 34.6 34.2 33.8 33.5 33.2 32.9 32.5 32.2 30.9

MFUA_JBE3150 MFUA_JBE3150 4.92 100 39.68 39.7 39.3 38.7 38.2 37.8 37.3 37.0 36.7 36.3 35.9 35.5 34.2

MFUA_JBE4015 MFUA_JBE4015 0.09 100 1.08 1.1 1.1 1.1 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.9

MFUA_JBE4020 MFUA_JBE4020 0.09 100 0.98 1.0 1.0 1.0 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9

MFUA_JBE4030 MFUA_JBE4030 0.09 100 0.88 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

MFUA_JBE4035 MFUA_JBE4035 0.09 100 0.85 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7

MFUA_JBE4040 MFUA_JBE4040 0.09 100 0.84 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7

MFUA_JBE4050 MFUA_JBE4050 0.71 100 9.39 9.4 9.3 9.2 9.1 9.0 9.0 8.9 8.8 8.8 8.7 8.6 8.4

MFUA_JBE4060 MFUA_JBE4060 1.02 100 13.76 13.8 13.7 13.5 13.4 13.2 13.1 13.0 13.0 12.9 12.7 12.6 12.3

MFUA_JBR1007 MFUA_JBR1007 4.80 100 40.87 40.9 40.4 39.8 39.2 38.7 38.2 37.8 37.5 37.1 36.6 36.2 34.6

MFUA_JBR1010 MFUA_JBR1010 4.80 100 40.88 40.9 40.4 39.8 39.2 38.7 38.2 37.8 37.5 37.1 36.6 36.2 34.6

MFUA_JBR1018 MFUA_JBR1018 21.12 100 128.40 128.4 126.7 124.6 122.2 120.5 118.6 117.4 116.2 114.8 113.2 111.7 106.2
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Table D3: Future Uncontrolled Model - Regional Storm Peak Flow

Flow Node Model Node

Contributing 

Drainage Area 

[km2]

Aerial 

Reduction 

Factor

Peak Flow

Used

 [m3/s]

Regional - Aerial Reduction Factor Models

Peak Flow [m3/s]

MFUA_JBR1020 MFUA_JBR1020 21.12 100 128.40 128.4 126.7 124.5 122.2 120.5 118.7 117.4 116.2 114.8 113.2 111.7 106.3

MFUA_JBR1022 MFUA_JBR1022 25.92 100 146.20 146.2 144.2 141.8 139.2 137.3 135.2 133.8 132.4 130.9 129.1 127.5 121.3

MFUA_JBR1030 MFUA_JBR1030 25.92 100 146.20 146.2 144.3 141.8 139.2 137.3 135.2 133.8 132.5 130.9 129.1 127.5 121.4

MFUA_JBR1040 MFUA_JBR1040 26.39 99.2 144.50 146.4 144.5 142.1 139.4 137.5 135.4 134.0 132.6 131.1 129.2 127.6 121.5

MFUA_JBR1050 MFUA_JBR1050 26.39 99.2 144.20 146.2 144.2 141.8 139.2 137.3 135.1 133.8 132.4 130.8 129.0 127.4 121.3

MFUA_JBR1070 MFUA_JBR1070 26.85 99.2 143.50 145.4 143.5 141.1 138.4 136.5 134.4 133.0 131.6 130.0 128.2 126.6 120.4

MFUA_JBR1080 MFUA_JBR1080 26.85 99.2 143.80 145.7 143.8 141.4 138.7 136.8 134.7 133.3 131.9 130.3 128.5 126.9 120.7

MFUA_JBR1090 MFUA_JBR1090 27.25 99.2 143.50 145.4 143.5 141.1 138.4 136.5 134.4 133.0 131.6 130.0 128.2 126.6 120.4

MFUA_JBR1110 MFUA_JBR1110 27.79 99.2 143.40 145.3 143.4 141.0 138.3 136.4 134.3 132.9 131.5 129.9 128.1 126.5 120.3

MFUA_JBR1116 MFUA_JBR1116 27.79 99.2 143.10 145.0 143.1 140.7 138.0 136.1 134.0 132.6 131.2 129.7 127.8 126.2 120.1

MFUA_JBR3025 MFUA_JBR3025 0.96 100 13.66 13.7 13.6 13.4 13.3 13.1 13.0 12.9 12.8 12.7 12.6 12.5 12.2

MFUA_JBR3070 MFUA_JBR3070 1.23 100 17.60 17.6 17.5 17.3 17.1 16.9 16.8 16.7 16.6 16.4 16.3 16.2 15.7

MFUA_JBR3075 MFUA_JBR3075 1.08 100 15.39 15.4 15.3 15.1 14.9 14.8 14.6 14.5 14.4 14.3 14.2 14.1 13.7

MFUA_JBR3100 MFUA_JBR3100 0.16 100 2.27 2.3 2.2 2.2 2.2 2.2 2.2 2.1 2.1 2.1 2.1 2.1 2.0

MFUA_JBR3115 MFUA_JBR3115 2.05 100 29.18 29.2 28.9 28.6 28.3 28.1 27.8 27.6 27.4 27.2 27.0 26.8 26.0

MFUA_JBR3120 MFUA_JBR3120 2.05 100 29.24 29.2 29.0 28.7 28.4 28.1 27.9 27.7 27.5 27.3 27.0 26.8 26.0

MFUA_JBR3135 MFUA_JBR3135 2.50 100 34.32 34.3 34.0 33.7 33.3 33.0 32.7 32.4 32.2 32.0 31.7 31.4 30.5

MFUA_JBR3150 MFUA_JBR3150 2.50 100 34.02 34.0 33.7 33.4 33.0 32.7 32.4 32.1 31.9 31.7 31.4 31.1 30.2

MFUA_JRO1030 MFUA_JRO1030 2.93 100 27.90 27.9 27.6 27.3 26.9 26.6 26.3 26.1 26.0 25.7 25.5 25.2 24.4

MFUA_JRO1160 MFUA_JRO1160 6.19 100 56.54 56.5 56.0 55.3 54.5 53.9 53.2 52.8 52.4 51.9 51.3 50.8 48.9

R1 R1 4.64 100 42.64 42.6 42.2 41.7 41.1 40.7 40.3 39.9 39.6 39.3 38.8 38.5 37.1

RH_Rouge404-G RH_Rouge404-G 35.62 99.2 264.90 267.9 264.9 261.1 256.9 253.8 250.4 248.2 245.9 243.2 240.2 237.5 227.5

RH_RougeEast-F RH_RougeEast-F 13.58 100 98.55 98.6 97.3 95.8 94.1 92.9 91.5 90.6 89.7 88.6 87.4 86.4 82.4

RH_RougeWest-E RH_RougeWest-E 2.28 100 25.99 26.0 25.7 25.4 25.1 24.8 24.6 24.4 24.2 24.0 23.7 23.5 22.7

TRCA_MorningsideFinch-HY048 TRCA_MorningsideFinch-HY048 15.70 100 162.70 162.7 161.1 159.2 157.1 155.7 154.2 153.1 152.1 150.8 149.4 148.2 143.6

TRCA_MorningsideSeasons-HY049 TRCA_MorningsideSeasons-HY049 11.03 100 117.90 117.9 116.6 115.0 113.4 112.4 111.3 110.6 109.9 109.0 108.0 107.2 104.0

WSC_02HC022 WSC_02HC022 178.08 94.2 663.30 720.4 712.7 703.0 692.2 684.3 675.3 669.3 663.3 656.3 648.3 641.3 615.1

WSC_02HC028 WSC_02HC028 82.56 97.1 249.40 261.8 258.4 254.1 249.4 246.1 242.3 239.8 237.3 234.4 231.1 228.2 217.6

WSC_02HC053 WSC_02HC053 57.19 98.2 188.50 194.6 191.9 188.5 184.8 182.2 179.2 177.3 175.3 173.1 170.5 168.2 160.0
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2 5 10 25 50 100 350

71 71 2.59 2.2 3.5 4.6 6.2 7.5 9.2 14.8

84 84 6.61 4.2 8.6 12.6 19.0 24.8 30.6 44.7

167 167 29.41 6.3 12.9 18.5 28.7 37.5 46.5 70.1

BE4 BE4 1.81 1.5 2.9 4.1 5.8 7.2 8.6 12.9

BR1 BR1 2.92 0.1 0.3 0.8 2.1 3.1 4.9 16.2

BR3 BR3 4.80 2.3 4.8 6.6 9.3 11.6 13.9 21.2

CJ7201.15 CJ7201.15 29.41 5.2 12.7 18.3 28.3 37.2 46.1 69.9

CJ7201.16 CJ7201.16 29.41 5.6 12.7 18.3 28.4 37.3 46.2 69.9

CJ7201.19 CJ7201.19 29.41 5.6 12.7 18.4 28.5 37.4 46.3 70.0

CJ7201.2 CJ7201.2 29.41 6.1 12.9 18.4 28.7 37.5 46.4 70.1

CJ7201.22 CJ7201.22 29.41 6.1 12.9 18.5 28.7 37.6 46.4 70.1

CJ7201.226 CJ7201.226 29.41 6.1 12.9 18.5 28.7 37.6 46.4 70.1

CJ7202.000 CJ7202.000 5.06 3.1 6.4 8.8 12.8 15.9 19.4 30.7

CJ7202.002 CJ7202.002 5.06 3.1 6.4 8.8 12.9 16.0 19.5 30.8

CJ7205.24 CJ7205.24 2.00 2.2 3.8 5.2 6.9 8.3 9.9 16.3

CJ7205.25 CJ7205.25 2.00 2.2 3.8 5.2 6.9 8.3 9.9 16.2

CJ7205.252 CJ7205.252 2.00 2.2 3.8 5.2 6.9 8.3 9.9 16.2

CJ7205.254 CJ7205.254 2.00 2.2 3.8 5.2 6.9 8.3 9.9 16.2

CJ7205.29 CJ7205.29 1.61 1.7 3.1 4.3 5.8 6.9 8.1 12.7

CJ7205.3 CJ7205.3 1.61 1.7 3.1 4.3 5.8 7.0 8.2 12.8

CJ7220.03 CJ7220.03 21.99 4.9 12.1 17.2 26.2 33.8 41.3 62.2

CJ7220.04 CJ7220.04 21.99 4.9 12.1 17.6 26.2 33.8 41.4 62.3

CJ7220.1 CJ7220.1 21.99 4.9 12.2 17.8 26.4 33.9 41.4 62.3

CJ7220.11 CJ7220.11 21.99 4.9 12.2 17.8 26.4 33.9 41.5 62.3

CJ8212.03 CJ8212.03 33.00 2.3 6.0 9.6 17.6 25.5 33.5 59.9

CJ8212.04 CJ8212.04 32.75 2.4 6.2 9.7 17.6 25.5 33.5 60.0

CJ8230.16 CJ8230.16 20.65 1.4 4.5 8.3 15.6 22.2 29.1 52.3

CJ8230.24 CJ8230.24 19.67 1.4 4.6 8.3 15.6 22.2 29.1 51.8

CJ8230.25 CJ8230.25 19.67 1.4 4.6 8.3 15.7 22.3 29.2 51.9

CJ8230.28 CJ8230.28 19.67 1.4 4.6 8.4 15.7 22.4 29.3 52.0

CJ8230.29 CJ8230.29 19.67 1.5 4.8 8.8 16.6 23.6 30.7 54.9

J1 J1 1.19 1.8 3.2 4.3 5.8 7.0 8.3 11.9

J10 J10 2.63 1.1 1.7 2.0 2.4 2.8 3.3 5.3

J100 J100 3.33 1.2 2.3 3.0 3.7 5.1 5.9 18.0

J100.0774 J100.0774 0.89 4.3 6.2 7.5 9.2 10.5 11.8 15.6

J100.8818 J100.8818 4.25 5.3 8.0 10.0 14.7 17.6 20.2 28.5

J1003.625 J1003.625 6.57 2.2 5.3 8.5 13.5 17.5 21.9 35.1

J10033.53 J10033.53 185.99 22.2 44.1 61.4 92.7 123.0 154.9 250.9

J10033.55 J10033.55 33.80 15.6 28.7 38.1 58.5 77.4 95.4 152.3

J10066.45 J10066.45 2.36 0.9 1.2 1.6 2.1 2.5 3.0 4.8

J1009.352 J1009.352 6.68 1.4 2.1 2.7 3.6 4.4 5.4 9.5

Table D4: Baseline with SWM Model – 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]
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Table D4: Baseline with SWM Model – 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
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]

Return Period (Years)

Peak Flow [m
3
/s]

J101 J101 80.08 6.7 12.2 19.6 31.6 42.8 54.0 96.2

J101.8575 J101.8575 3.33 2.4 4.0 5.2 6.9 8.2 9.5 13.7

J1010.373 J1010.373 149.09 20.7 41.2 57.6 88.5 116.7 146.8 235.4

J1011.599 J1011.599 0.77 0.9 1.5 2.0 2.8 3.4 4.0 6.0

J10135.32 J10135.32 19.68 13.9 25.8 32.9 43.5 53.8 66.4 101.3

J102 J102 82.39 7.0 12.7 19.5 31.5 42.8 54.3 97.1

J1022.09 J1022.09 2.03 1.5 3.5 4.8 6.4 7.5 8.7 12.8

J103 J103 175.79 22.0 44.7 61.8 92.8 123.0 155.0 251.2

J1037.817 J1037.817 2.81 3.7 5.5 6.8 8.7 10.2 11.8 16.4

J104 J104 0.77 1.0 1.9 2.4 3.2 3.9 4.6 6.9

J105.9794 J105.9794 6.63 2.2 5.4 8.4 13.8 17.7 22.1 35.2

J1053.834 J1053.834 1.94 1.9 3.2 4.2 5.7 6.9 8.2 12.8

J106.5236 J106.5236 2.13 5.3 7.9 9.7 12.1 14.0 16.0 22.1

J10660.01 J10660.01 92.59 7.4 12.7 18.9 30.7 42.2 53.9 98.3

J1067.445 J1067.445 1.21 5.4 8.2 10.2 12.8 14.7 16.8 22.6

J1069.724 J1069.724 8.89 1.5 2.5 3.5 4.9 6.3 7.9 14.5

J107.6241 J107.6241 7.64 6.3 9.4 11.7 14.5 16.8 19.0 25.6

J10710.81 J10710.81 18.87 13.8 24.2 32.1 42.4 52.6 65.1 99.5

J10751.68 J10751.68 185.99 22.3 44.1 61.4 92.7 122.9 155.0 250.9

J1076.135 J1076.135 329.74 28.2 54.6 81.4 123.3 163.7 205.2 330.4

J1079.61 J1079.61 1.25 1.4 1.8 2.2 2.7 3.1 3.6 5.0

J108 J108 34.57 2.3 5.9 9.9 17.6 25.5 33.6 59.2

J108.1561 J108.1561 2.34 6.9 10.7 13.1 16.5 19.3 21.9 29.9

J1083.883 J1083.883 1.03 0.5 0.9 1.4 2.1 2.6 3.1 4.8

J109 J109 3.33 1.3 2.5 3.0 3.7 4.6 5.8 18.1

J1099.967 J1099.967 1.68 1.9 2.6 3.2 3.9 4.5 5.1 7.7

J11 J11 1.55 1.7 2.3 2.7 3.3 3.8 4.4 6.2

J110 J110 35.80 2.3 5.6 9.4 18.3 26.1 34.3 60.2

J110.797 J110.797 1.80 1.3 1.8 2.2 2.7 3.1 3.6 5.6

J1104.306 J1104.306 4.26 1.8 3.4 4.6 6.2 7.6 8.9 13.4

J1104.942 J1104.942 21.00 4.5 7.9 10.1 14.2 17.3 20.6 35.0

J11065.02 J11065.02 18.87 13.8 24.5 32.2 42.4 52.6 65.1 99.5

J111 J111 66.19 7.0 13.7 21.7 33.7 45.2 57.3 101.7

J11167.85 J11167.85 18.08 13.5 23.9 31.5 41.5 51.2 63.5 97.1

J11175.03 J11175.03 92.59 7.2 12.7 19.0 30.6 42.4 53.8 98.3

J112 J112 30.37 4.8 12.5 18.0 27.4 36.2 45.1 68.8

J112.23 J112.23 6.39 1.0 1.8 2.6 4.3 5.8 7.1 11.9

J1128.31 J1128.31 1.19 4.5 6.5 7.8 9.6 10.9 12.3 16.3

J11281.85 J11281.85 19.67 1.5 4.9 9.0 16.9 24.0 31.3 56.2

J113 J113 0.98 1.5 2.2 2.7 3.5 4.1 4.7 6.5

J11362.36 J11362.36 92.33 7.2 12.7 19.0 30.6 42.4 53.8 98.3
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Table D4: Baseline with SWM Model – 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 
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Return Period (Years)

Peak Flow [m
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J1138.859 J1138.859 2.08 1.7 2.7 3.5 4.4 5.2 6.0 8.6

J11430.19 J11430.19 18.08 13.5 23.9 31.5 41.6 51.2 63.5 97.2

J1144.89 J1144.89 2.21 2.2 3.4 4.8 7.0 9.0 10.9 16.7

J115 J115 9.84 2.6 4.1 5.0 6.9 8.5 10.1 18.8

J1152.087 J1152.087 5.07 1.3 3.7 6.2 10.6 14.0 17.8 29.5

J11537.52 J11537.52 185.99 22.4 44.2 61.4 92.7 123.0 155.0 251.2

J11574.59 J11574.59 16.80 13.4 22.8 29.8 39.3 48.9 61.1 94.2

J1158.707 J1158.707 2.44 3.1 4.2 5.3 6.9 8.4 9.7 14.2

J116 J116 69.01 7.0 13.0 21.4 32.9 43.9 55.6 99.0

J116.1422 J116.1422 2.13 0.9 1.3 1.6 2.0 2.3 2.6 3.8

J1163.847 J1163.847 2.63 1.1 1.6 2.0 2.4 2.8 3.3 5.2

J11663.83 J11663.83 92.24 7.2 12.7 19.0 30.6 42.4 53.8 98.3

J117 J117 0.89 2.1 3.4 4.4 6.0 7.6 9.3 14.4

J117.3223 J117.3223 166.54 21.5 43.6 60.2 91.4 121.1 152.4 245.5

J117.7364 J117.7364 0.64 1.8 2.7 3.4 4.9 5.6 6.2 8.0

J1171.848 J1171.848 2.45 3.7 5.6 6.9 8.6 10.0 10.7 14.7

J1172.424 J1172.424 9.34 11.1 18.0 23.3 30.6 36.7 43.0 61.5

J118 J118 16.27 13.4 22.4 29.1 38.4 48.1 60.2 94.9

J1180.818 J1180.818 0.80 1.3 1.7 2.1 2.5 2.9 3.4 4.8

J119 J119 35.12 16.0 28.7 39.6 59.7 78.2 96.4 153.9

J11951.45 J11951.45 16.27 13.2 22.2 28.9 38.3 48.0 59.9 93.0

J1197.306 J1197.306 2.41 3.1 4.6 5.7 7.2 8.0 9.3 11.7

J1199.653 J1199.653 8.64 11.0 16.5 20.5 25.7 29.7 34.2 45.9

J12 J12 2.68 1.1 1.6 2.0 2.4 2.8 3.3 5.5

J120 J120 3.46 1.9 3.2 4.7 6.7 8.2 9.8 15.2

J1200.62 J1200.62 112.22 17.6 29.1 38.8 51.7 62.0 72.6 104.1

J12035.81 J12035.81 91.75 7.2 12.7 19.0 30.6 42.4 53.9 98.4

J1207.134 J1207.134 5.41 1.4 2.8 3.7 4.9 6.3 7.6 12.2

J121 J121 1.69 3.6 5.1 6.2 7.6 8.7 9.8 13.2

J12128.27 J12128.27 91.75 7.2 12.7 19.0 30.7 42.4 54.0 98.7

J122 J122 85.84 6.8 12.0 19.3 31.3 42.2 53.6 96.6

J122_2 J122_2 7.00 3.9 7.4 10.3 14.2 17.3 20.5 30.4

J12216.92 J12216.92 5.85 1.2 2.8 5.2 10.4 15.6 20.7 34.3

J12245.8 J12245.8 185.09 22.2 44.1 61.4 92.7 123.0 155.0 251.0

J1226.641 J1226.641 1.03 0.6 1.1 1.6 2.2 2.8 3.4 5.2

J124 J124 3.04 5.4 8.0 10.3 13.4 15.8 18.3 25.0

J12401.51 J12401.51 19.67 1.7 5.5 10.4 19.4 27.5 35.5 62.3

J1241.357 J1241.357 1.20 2.3 2.9 3.3 4.6 5.8 7.1 12.1

J12466.25 J12466.25 91.10 7.1 12.7 19.0 30.7 42.4 54.0 98.5

J1249.856 J1249.856 0.93 2.4 3.5 4.1 5.0 5.8 6.6 9.0

J125 J125 67.83 7.1 13.0 21.4 32.6 43.4 54.8 97.8
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Table D4: Baseline with SWM Model – 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node
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J126 J126 4.51 2.1 4.3 6.0 8.5 10.7 12.9 20.3

J127 J127 2.79 1.1 2.3 3.6 6.5 8.7 11.2 18.5

J12718.41 J12718.41 185.09 22.3 44.2 61.4 92.7 123.0 155.0 251.0

J1276.593 J1276.593 0.53 0.6 1.4 1.9 3.0 4.4 5.6 8.7

J12763.44 J12763.44 90.55 7.1 12.6 19.0 30.7 42.4 53.9 98.4

J12792.23 J12792.23 184.48 22.4 44.2 61.4 92.7 123.0 155.0 251.2

J1289.977 J1289.977 0.27 0.3 0.3 0.4 0.5 0.6 0.7 1.1

J129 J129 3.93 7.0 12.8 16.6 21.8 25.2 29.8 43.8

J12911.83 J12911.83 5.72 1.2 2.8 5.1 10.4 15.4 20.2 33.5

J12978.41 J12978.41 11.11 18.1 30.0 38.5 49.7 57.8 66.3 85.2

J1298.255 J1298.255 3.77 0.9 2.5 3.7 5.9 7.8 9.8 15.5

J13 J13 3.24 2.6 3.6 4.3 5.3 6.1 6.9 9.7

J130 J130 2.11 2.1 3.4 4.2 5.4 6.4 7.5 10.6

J1300.86 J1300.86 2.49 5.8 8.3 10.1 12.3 14.0 15.8 25.8

J13011.35 J13011.35 86.93 6.7 11.8 18.9 30.3 41.8 53.0 96.5

J131 J131 4.33 0.8 1.2 1.6 2.2 2.8 3.5 6.5

J131.9914 J131.9914 0.51 0.2 0.3 0.4 0.5 0.6 0.7 1.0

J13140.81 J13140.81 86.79 6.7 11.8 18.9 30.6 42.0 53.5 96.5

J13166.37 J13166.37 18.66 2.0 6.2 11.2 20.4 28.4 36.6 63.5

J132 J132 5.99 1.1 1.8 2.3 3.2 3.9 4.7 7.5

J1322.322 J1322.322 0.88 1.2 1.6 2.0 2.4 2.8 3.0 3.8

J1336.424 J1336.424 2.45 3.8 5.8 7.2 9.0 10.4 11.8 16.8

J134 J134 14.25 1.9 3.0 3.9 5.5 6.9 9.1 18.2

J134.7723 J134.7723 4.60 1.0 2.9 4.4 6.9 9.1 11.4 18.5

J1343.847 J1343.847 8.76 1.5 2.5 3.5 4.8 6.2 7.8 14.2

J13443.66 J13443.66 5.72 1.2 2.9 5.2 10.4 15.3 20.1 32.9

J135 J135 75.33 6.3 12.1 19.4 30.9 41.5 52.2 92.4

J1353.169 J1353.169 2.94 3.0 5.3 8.0 12.3 15.6 19.1 26.8

J13586.77 J13586.77 183.35 22.1 44.2 61.4 92.8 123.0 155.0 251.2

J136 J136 6.37 1.9 4.9 8.1 13.2 17.2 21.7 35.1

J13622.04 J13622.04 11.11 18.3 30.0 38.7 49.8 57.9 66.0 88.0

J137 J137 0.98 1.2 1.7 2.1 2.7 3.1 3.6 5.2

J1379.244 J1379.244 3.66 1.9 2.8 3.6 4.6 5.6 6.5 10.0

J138 J138 90.55 7.1 12.6 19.0 30.7 42.4 53.9 98.4

J1380.651 J1380.651 13.48 4.3 8.7 12.4 17.2 21.3 25.1 36.2

J1387.892 J1387.892 0.75 1.1 1.5 1.8 2.2 2.5 2.9 4.0

J1389.503 J1389.503 3.11 7.8 11.5 14.1 17.5 20.0 22.6 30.1

J139 J139 4.97 2.4 4.7 6.8 11.6 14.5 18.4 31.1

J13974.86 J13974.86 5.25 1.2 2.7 5.0 10.2 15.1 20.1 32.1

J14 J14 5.09 1.4 1.9 2.4 2.9 3.3 3.8 6.6

J140 J140 2.57 2.5 3.6 4.5 5.6 6.6 7.5 10.6
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Table D4: Baseline with SWM Model – 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 
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J1400.456 J1400.456 1.94 2.0 3.2 4.2 5.7 6.9 8.3 12.9

J14042.93 J14042.93 18.66 2.1 6.3 11.4 20.7 28.7 37.0 64.1

J14156.56 J14156.56 17.60 2.1 6.3 11.2 20.2 27.9 35.8 61.8

J14183.08 J14183.08 86.53 6.7 11.9 19.1 31.7 42.5 54.4 96.9

J142 J142 3.21 2.7 4.2 5.3 6.9 8.1 9.3 13.3

J1427.292 J1427.292 3.69 3.5 6.0 7.7 10.1 12.1 14.0 21.6

J14275 J14275 13.00 1.7 4.6 8.2 14.8 20.5 26.3 45.9

J143.5166 J143.5166 1.29 1.5 2.0 2.4 3.0 3.4 3.9 5.5

J144 J144 12.43 4.8 10.7 16.6 26.4 33.9 42.6 69.2

J14434.35 J14434.35 183.35 22.2 44.2 61.5 92.8 123.1 155.1 251.4

J145 J145 71.52 6.7 12.4 20.4 32.8 43.4 54.5 95.2

J1451.748 J1451.748 9.25 11.0 17.9 23.1 30.4 36.5 42.7 61.1

J14579.64 J14579.64 9.76 16.9 27.6 35.4 45.8 53.1 60.8 83.3

J146 J146 69.72 6.8 12.3 22.5 36.2 43.8 55.3 99.6

J147 J147 6.31 9.2 14.2 18.0 23.5 28.0 32.5 45.1

J14701.41 J14701.41 4.83 1.6 3.5 5.5 9.3 12.8 16.5 28.6

J1475.324 J1475.324 2.57 2.3 3.4 4.2 5.3 6.2 7.1 10.1

J1476.697 J1476.697 1.00 0.8 1.0 1.3 1.6 1.9 2.1 3.2

J14797.84 J14797.84 12.68 1.7 4.7 8.3 14.6 20.1 25.9 45.0

J148 J148 70.63 6.7 12.4 20.7 32.9 43.3 54.7 96.4

J148.3467 J148.3467 1.05 1.0 1.4 1.9 2.7 3.4 4.0 6.2

J1488.546 J1488.546 8.27 11.3 16.8 20.8 25.9 29.9 34.2 45.3

J149 J149 72.55 6.2 12.0 19.2 30.4 40.7 51.1 90.3

J150 J150 1.30 0.7 1.3 2.2 3.8 5.0 6.3 9.2

J15070.23 J15070.23 11.62 1.7 4.6 7.9 13.8 19.2 24.3 42.3

J151 J151 2.76 2.2 3.5 4.5 5.9 7.0 8.2 11.8

J1513.907 J1513.907 2.44 2.7 4.3 5.5 7.2 8.7 10.2 14.4

J1515.793 J1515.793 5.35 3.0 5.0 6.6 8.6 10.0 11.3 15.1

J15175.75 J15175.75 182.29 22.1 44.2 61.5 92.8 123.1 155.2 251.7

J15191.03 J15191.03 85.84 6.7 11.9 19.1 32.3 43.2 55.3 97.1

J1520.455 J1520.455 0.24 0.5 0.7 0.9 1.2 1.4 1.6 2.3

J153 J153 8.98 10.9 17.7 22.8 29.8 35.8 41.8 59.9

J15468.27 J15468.27 6.73 4.4 8.9 12.9 19.4 25.1 30.8 45.5

J1547.353 J1547.353 1.94 2.0 3.2 4.2 5.7 6.9 8.3 12.9

J156.6575 J156.6575 10.42 12.8 20.9 27.0 33.3 41.2 48.2 68.4

J156.7592 J156.7592 5.30 5.8 9.3 11.9 15.8 19.1 22.3 31.3

J1561.104 J1561.104 66.55 6.1 14.7 23.0 36.8 52.8 69.5 119.5

J1561.571 J1561.571 2.08 1.9 3.0 3.8 4.8 5.6 6.4 9.1

J157 J157 10.28 3.8 7.8 11.0 15.1 18.6 22.0 31.8

J15723.81 J15723.81 3.34 2.9 4.9 6.5 8.9 10.8 12.8 18.9

J15784.54 J15784.54 4.53 1.5 3.2 5.1 9.0 12.5 16.2 28.8
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J1584.503 J1584.503 212.65 23.1 46.3 64.6 95.9 126.6 160.2 252.4

J15865.83 J15865.83 10.79 3.4 7.9 12.5 19.5 25.3 30.6 48.5

J159 J159 1.81 1.5 2.8 3.8 4.8 5.9 6.6 10.1

J1595.977 J1595.977 4.37 1.3 2.0 2.8 4.2 5.4 6.7 10.5

J16 J16 112.99 16.9 28.3 37.8 50.0 59.8 71.2 103.5

J160 J160 33.80 15.6 28.7 38.2 58.5 77.4 95.4 152.3

J161 J161 1.79 2.1 3.1 3.6 4.4 5.5 6.9 11.2

J16144.31 J16144.31 85.29 6.7 12.1 19.5 31.4 42.4 53.6 96.6

J16152.53 J16152.53 182.29 22.6 44.3 61.6 93.0 123.2 155.1 251.1

J162 J162 18.08 13.5 24.0 31.5 41.6 51.3 63.5 97.2

J1620.24 J1620.24 4.60 2.9 6.1 8.4 12.5 15.6 19.0 30.0

J16215.01 J16215.01 2.59 2.3 3.6 4.8 6.4 7.6 9.2 14.8

J163 J163 2.98 2.8 4.4 5.5 7.0 8.6 10.1 16.8

J16382.2 J16382.2 1.58 1.9 2.7 3.3 4.2 4.9 6.0 9.7

J164 J164 3.51 2.7 6.4 8.9 12.0 14.4 17.1 29.6

J1641.254 J1641.254 29.80 4.9 12.7 18.0 28.0 36.9 45.9 69.7

J1642.133 J1642.133 16.82 9.8 16.4 24.4 36.3 45.6 54.5 90.5

J1642.175 J1642.175 2.41 2.6 3.9 4.9 6.0 6.9 7.8 11.3

J1643.736 J1643.736 3.45 1.0 2.4 3.5 5.6 7.3 9.1 14.4

J16450.39 J16450.39 7.25 13.9 22.8 28.6 36.4 42.4 48.3 65.3

J16463.76 J16463.76 10.79 3.5 8.1 12.8 19.8 25.7 31.0 48.9

J165 J165 3.08 2.9 4.7 5.9 7.8 9.2 10.7 17.6

J165.3016 J165.3016 0.33 0.1 0.3 0.7 1.5 2.1 3.3 6.5

J1655.108 J1655.108 0.52 0.7 1.3 1.9 2.8 3.0 3.6 5.7

J166 J166 10.24 3.8 7.8 11.0 15.1 18.6 22.0 31.8

J1663.689 J1663.689 1.89 2.4 3.6 4.7 5.8 6.7 8.0 11.2

J16635.24 J16635.24 9.02 3.2 7.3 11.2 17.3 22.3 26.7 42.3

J167.4563 J167.4563 3.57 1.6 2.3 2.8 3.9 4.4 5.0 8.4

J16735.41 J16735.41 3.94 1.1 2.7 4.5 8.2 11.6 14.8 25.8

J168 J168 166.04 21.5 43.6 60.2 91.5 121.1 152.4 245.6

J169 J169 10.09 12.7 20.4 26.2 34.1 40.7 47.3 67.1

J169.6326 J169.6326 1.08 1.1 2.2 3.2 4.6 5.8 7.0 13.8

J16988.67 J16988.67 8.76 3.2 7.2 10.9 16.7 21.6 25.9 40.9

J17 J17 18.65 9.9 16.8 24.9 36.9 46.2 56.0 92.3

J17.48381 J17.48381 2.29 2.2 3.8 5.1 6.9 8.4 10.0 15.1

J170 J170 3.51 3.3 5.5 7.1 9.3 11.0 12.8 20.3

J170.1953 J170.1953 3.08 4.3 6.4 8.0 10.2 11.7 13.4 18.3

J17012.55 J17012.55 180.99 22.8 44.3 61.6 93.0 123.2 155.2 251.2

J1704.285 J1704.285 0.93 2.3 3.4 4.0 5.0 5.9 6.7 9.4

J17053 J17053 3.49 2.0 3.6 5.3 8.7 11.7 14.8 25.2

J1708.063 J1708.063 1.00 1.1 1.7 2.1 2.6 3.1 3.5 4.8
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J171 J171 66.55 6.1 14.7 23.0 36.8 52.8 69.6 119.7

J17170.71 J17170.71 7.63 3.7 7.8 11.5 17.2 21.9 26.0 40.3

J17177.76 J17177.76 0.68 0.7 1.3 2.1 3.2 4.3 5.3 8.2

J172 J172 3.74 3.6 5.9 7.8 10.3 12.4 14.4 21.8

J1720.598 J1720.598 34.46 2.4 6.2 10.1 17.6 25.5 33.6 59.4

J1723.343 J1723.343 13.41 4.9 11.3 17.3 27.1 35.0 44.0 70.7

J17247.58 J17247.58 85.29 6.7 12.1 19.5 31.4 42.4 53.9 96.9

J1728.346 J1728.346 2.03 1.4 2.7 3.7 4.8 5.5 6.6 9.9

J1728.606 J1728.606 8.76 1.7 2.6 3.8 5.2 6.5 8.2 14.7

J173 J173 18.87 13.8 24.5 32.3 42.4 52.6 65.1 99.5

J173.6733 J173.6733 0.89 2.0 3.2 4.2 5.7 7.3 8.9 13.7

J17311.37 J17311.37 5.35 10.1 15.6 19.5 24.8 28.9 33.0 44.7

J174 J174 67.30 6.1 14.9 22.9 36.8 52.8 69.5 119.5

J1746.331 J1746.331 2.04 1.2 1.8 2.2 2.7 3.3 3.8 5.5

J175 J175 4.34 7.4 11.4 14.3 18.3 21.4 24.6 34.0

J17537.04 J17537.04 180.38 23.0 44.4 61.8 93.0 123.2 155.2 251.2

J17542.71 J17542.71 7.11 4.1 8.1 11.5 16.7 21.0 24.9 38.3

J176 J176 4.54 2.9 6.1 8.4 12.4 15.5 18.8 29.7

J1769.093 J1769.093 0.74 0.3 0.4 0.5 0.6 0.8 0.9 1.4

J177 J177 3.30 5.1 7.8 9.8 12.3 14.2 16.2 22.1

J17730.16 J17730.16 6.10 3.6 6.7 9.4 14.0 17.5 20.9 32.3

J17731.1 J17731.1 3.06 2.2 3.8 5.3 8.2 10.7 13.4 22.1

J178 J178 142.94 23.3 44.8 59.4 90.1 118.6 149.7 240.0

J179 J179 6.42 13.2 20.2 25.2 31.8 37.2 42.5 57.8

J1791.891 J1791.891 0.88 1.0 1.4 1.7 2.1 2.4 2.7 3.7

J17954.64 J17954.64 5.82 3.4 6.5 9.0 13.2 16.6 19.7 30.1

J17972.73 J17972.73 84.41 6.7 12.1 19.6 31.5 42.5 54.0 96.9

J1798.748 J1798.748 329.74 28.3 55.2 82.2 126.0 166.3 208.2 333.0

J1799.907 J1799.907 1.66 1.8 2.7 3.4 4.7 5.7 6.9 10.5

J17992.23 J17992.23 0.68 0.8 1.3 2.0 3.0 3.9 4.9 7.6

J180 J180 3.00 8.3 12.1 14.8 18.2 20.8 23.5 31.3

J1800.27 J1800.27 3.90 2.8 5.9 8.1 12.1 15.3 18.6 29.9

J1802.935 J1802.935 3.66 2.0 2.9 3.5 4.4 5.2 6.0 8.6

J18033.33 J18033.33 179.56 24.2 44.3 61.5 92.9 123.2 155.1 251.2

J181 J181 34.28 15.8 29.1 38.6 58.9 77.8 95.8 153.0

J1816.949 J1816.949 2.30 2.4 3.5 4.4 5.7 6.8 7.9 13.5

J18174.28 J18174.28 2.24 1.8 3.1 4.4 6.6 8.5 10.4 16.7

J183 J183 41.65 13.5 26.6 39.3 58.8 77.4 96.7 154.8

J18357.37 J18357.37 5.82 3.0 5.9 8.3 12.3 15.7 18.7 29.2

J18495.31 J18495.31 3.72 1.2 2.4 3.4 5.0 6.4 7.3 11.8

J18512.98 J18512.98 84.41 6.7 12.2 19.6 31.4 42.4 53.9 97.0

Page 7 of 26



TP112084

Rouge Watershed Study
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Table D4: Baseline with SWM Model – 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]

J186 J186 2.81 4.1 6.1 7.8 9.9 11.6 13.3 18.3

J186.9353 J186.9353 0.91 1.2 2.2 2.9 3.9 4.9 6.0 8.5

J18645.59 J18645.59 0.68 1.1 1.8 2.5 3.6 4.5 5.5 8.3

J18669.61 J18669.61 178.72 30.4 44.4 61.5 93.0 123.2 155.2 251.4

J18681.28 J18681.28 3.36 5.2 8.0 10.0 12.5 14.6 16.7 22.8

J187.2121 J187.2121 1.56 1.6 2.1 2.5 3.1 3.6 4.1 5.9

J1872.25 J1872.25 21.00 4.7 8.4 10.3 14.7 18.4 22.0 38.8

J1880.06 J1880.06 1.69 3.6 5.1 6.1 7.4 8.5 9.6 12.8

J1884.184 J1884.184 2.21 3.1 5.3 7.6 10.3 12.7 14.7 21.7

J18843.6 J18843.6 3.40 1.3 2.3 2.9 4.1 5.0 6.0 10.2

J1889.326 J1889.326 1.79 1.1 1.6 2.0 2.8 3.4 4.0 6.2

J189 J189 174.18 22.0 44.7 61.8 92.8 123.0 155.0 251.1

J18909.93 J18909.93 83.79 6.7 12.4 19.6 31.4 42.4 53.9 96.9

J1892.032 J1892.032 6.68 1.7 2.5 3.2 4.1 5.0 6.0 10.8

J19 J19 186.70 22.1 44.1 61.4 92.7 122.9 154.9 250.7

J19.23171 J19.23171 69.89 6.3 13.8 21.8 37.3 53.0 69.4 117.7

J1907.893 J1907.893 11.05 3.9 8.1 11.6 15.9 19.6 23.1 33.2

J192 J192 67.30 20.7 34.1 44.0 61.5 78.5 95.9 151.0

J19201.62 J19201.62 178.72 24.1 44.3 61.5 92.9 123.1 155.1 251.3

J193 J193 0.79 1.7 3.0 4.0 5.4 6.3 7.2 11.2

J193.0907 J193.0907 0.77 0.6 1.0 1.5 2.1 2.6 3.2 4.8

J194 J194 0.79 1.7 3.0 4.0 5.3 6.3 7.2 10.9

J19434.87 J19434.87 3.17 5.3 8.1 10.0 12.5 14.4 16.3 21.9

J19448.27 J19448.27 83.22 6.7 12.1 19.6 31.4 42.3 53.8 96.7

J195 J195 151.43 20.7 41.2 57.5 88.5 116.7 146.8 235.6

J196 J196 146.96 20.8 41.4 57.7 88.8 117.2 147.4 236.6

J196.9406 J196.9406 11.33 1.8 3.2 4.7 6.9 9.1 11.5 20.7

J19629.22 J19629.22 2.40 0.6 1.2 2.0 4.0 6.1 8.1 15.2

J1964.138 J1964.138 2.37 2.9 4.9 7.4 11.4 14.0 16.4 19.9

J19664.3 J19664.3 177.97 22.0 44.6 61.5 92.9 123.1 155.1 251.2

J197 J197 69.89 6.3 13.7 21.7 37.1 52.9 69.3 117.7

J1978.151 J1978.151 112.22 18.0 28.9 38.6 51.7 62.1 72.7 105.2

J1978.395 J1978.395 2.06 1.8 2.6 3.3 4.4 5.4 6.3 11.7

J198 J198 137.18 24.4 45.3 60.7 91.8 120.2 151.7 243.5

J19874.67 J19874.67 2.01 1.9 2.8 3.4 4.1 4.7 5.3 8.2

J199 J199 146.44 20.9 41.5 57.8 88.9 117.3 147.7 237.0

J199.6136 J199.6136 2.02 3.1 4.6 5.6 7.0 8.0 9.2 12.5

J2 J2 9.46 2.5 3.9 4.9 6.7 8.1 9.5 17.6

J200 J200 148.30 20.7 41.2 57.6 88.6 116.9 147.0 235.8

J201 J201 5.71 12.8 16.6 18.6 22.8 25.9 29.5 44.7

J20177.14 J20177.14 82.56 6.7 12.1 19.9 31.6 42.5 54.0 96.8
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Table D4: Baseline with SWM Model – 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]

J20190.78 J20190.78 177.32 22.0 44.6 61.5 92.9 123.1 155.1 251.3

J203 J203 104.98 17.9 27.4 38.1 50.9 59.9 68.6 104.2

J20316.43 J20316.43 2.40 0.9 1.8 2.9 5.1 6.9 8.7 14.8

J204 J204 178.72 23.8 44.3 61.5 92.9 123.1 155.1 251.3

J2045.617 J2045.617 3.49 1.3 2.6 3.6 5.3 6.9 8.3 12.4

J205 J205 0.47 1.4 2.0 2.4 2.9 3.3 3.8 5.1

J20504.63 J20504.63 1.20 1.1 1.8 2.5 3.8 5.1 6.4 10.2

J2057.826 J2057.826 1.66 1.7 2.6 3.5 4.9 5.9 7.1 10.8

J206.1956 J206.1956 1.69 0.9 1.3 1.7 2.1 2.5 2.9 4.3

J207 J207 0.24 1.6 2.3 2.8 3.5 3.9 4.4 5.7

J207.3486 J207.3486 2.24 1.4 2.5 3.3 4.4 5.2 6.1 8.9

J207.3773 J207.3773 3.27 2.6 5.0 7.5 11.4 14.6 17.9 26.4

J208 J208 1.50 5.6 8.0 9.8 12.1 13.9 15.7 20.8

J209 J209 1.55 6.1 8.6 11.0 14.0 15.1 17.9 21.4

J20952.49 J20952.49 82.39 6.8 12.4 19.5 31.4 42.6 54.1 96.9

J20971.89 J20971.89 0.64 0.5 1.0 1.4 2.1 2.7 3.3 5.3

J21 J21 5.45 1.6 2.4 3.0 3.9 4.7 5.6 9.0

J2105.741 J2105.741 0.95 1.0 2.7 2.9 3.4 3.8 4.8 7.2

J21078.79 J21078.79 175.79 21.9 44.6 61.6 92.8 123.0 155.0 251.2

J2114.251 J2114.251 9.01 10.9 17.7 22.8 29.9 35.8 41.9 60.0

J212 J212 3.20 8.6 12.3 15.0 18.2 20.8 23.4 31.0

J214 J214 181.22 22.8 44.3 61.6 93.0 123.2 155.1 251.2

J21490.93 J21490.93 80.37 6.4 12.0 19.4 31.3 42.4 53.7 95.9

J215 J215 6.58 12.4 17.6 21.2 25.0 27.6 30.5 38.5

J2157.078 J2157.078 3.65 1.5 2.7 3.7 5.0 6.1 7.3 11.1

J216 J216 2.41 2.1 3.4 4.4 5.7 6.8 7.9 11.3

J21653.63 J21653.63 175.58 22.0 44.7 61.9 92.8 123.0 155.0 251.2

J217 J217 9.67 10.9 15.2 22.4 28.9 33.1 36.8 48.9

J218 J218 13.88 9.5 15.7 23.5 34.2 43.0 52.0 84.1

J2180.961 J2180.961 5.35 3.1 5.1 6.8 8.7 10.2 11.6 15.3

J21817.03 J21817.03 75.33 6.3 12.1 19.3 30.8 41.5 52.2 92.3

J219 J219 10.32 7.5 12.8 19.0 27.8 35.1 42.5 75.7

J219.567 J219.567 2.18 2.8 5.7 7.8 10.8 13.2 15.7 22.9

J220 J220 15.56 9.8 16.2 24.1 35.7 44.9 53.6 88.5

J220.0343 J220.0343 0.44 0.7 1.0 1.2 1.6 1.8 2.1 2.9

J2209.454 J2209.454 1.00 1.2 1.7 2.2 2.8 3.2 3.7 5.1

J221 J221 187.52 22.1 44.1 61.4 92.7 122.9 154.8 250.5

J2212.672 J2212.672 7.78 11.2 16.8 20.7 25.5 29.3 33.3 43.1

J222 J222 113.25 16.8 28.2 37.6 49.7 59.3 70.2 103.3

J22228.41 J22228.41 174.18 22.0 44.7 61.8 92.8 123.0 155.0 251.1

J2226.342 J2226.342 1.94 1.1 1.7 2.2 3.1 4.2 5.3 11.0
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Table D4: Baseline with SWM Model – 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]

J223 J223 12.28 9.5 15.7 22.4 32.8 41.2 49.9 83.4

J22300.78 J22300.78 72.26 6.2 12.1 19.6 30.9 41.4 51.8 91.4

J224 J224 0.99 2.0 3.4 4.5 6.0 7.6 9.2 14.0

J2249.211 J2249.211 1.79 1.3 1.9 2.4 3.1 3.6 4.2 6.3

J225 J225 3.16 3.9 6.2 7.9 10.2 12.1 14.1 19.7

J2259.686 J2259.686 6.68 9.6 15.0 18.9 24.5 29.0 33.6 46.6

J226 J226 185.09 22.3 44.2 61.4 92.7 123.0 155.0 251.1

J2263.024 J2263.024 2.04 1.9 2.6 3.2 4.0 4.6 5.2 7.3

J227 J227 108.95 19.2 29.7 39.7 54.5 65.8 76.7 107.5

J227.6454 J227.6454 4.64 1.8 3.5 4.8 6.6 8.2 9.7 14.7

J228 J228 0.64 0.7 1.1 1.4 1.9 2.2 2.5 3.6

J2282.728 J2282.728 2.98 2.7 4.4 5.5 7.0 8.3 9.8 16.9

J229 J229 210.00 23.7 46.9 65.2 96.5 127.4 160.1 257.3

J2295.747 J2295.747 1.77 1.6 2.6 3.3 4.3 5.1 5.9 8.3

J23 J23 2.67 1.3 2.0 2.4 3.1 3.7 4.3 6.5

J230 J230 208.72 23.8 46.9 65.2 96.6 127.4 160.1 257.4

J231 J231 210.64 23.8 46.9 65.2 96.6 127.4 160.1 257.2

J2314.506 J2314.506 2.78 0.9 2.1 2.9 4.7 6.1 7.7 12.0

J232 J232 329.74 28.4 55.2 82.7 126.2 166.9 209.5 334.6

J233 J233 20.97 10.6 18.3 27.1 39.7 49.4 59.6 98.2

J23306.77 J23306.77 71.52 6.6 12.3 20.1 32.1 42.6 53.2 93.9

J2336.502 J2336.502 1.80 1.1 1.6 2.1 2.9 4.0 5.0 10.6

J234 J234 0.62 0.6 0.8 1.0 1.2 1.4 1.7 2.6

J2344.545 J2344.545 3.24 2.1 3.0 3.7 4.6 5.3 6.0 8.4

J235 J235 19.07 13.9 26.0 32.2 42.6 52.8 65.3 99.7

J2356.007 J2356.007 147.51 20.8 41.3 57.7 88.7 117.0 147.2 236.2

J236 J236 332.73 28.0 54.3 81.0 122.4 162.7 204.1 329.3

J237 J237 9.25 11.0 18.0 23.2 30.5 36.6 42.9 61.3

J2372.492 J2372.492 1.64 1.7 2.7 3.6 5.0 6.0 7.2 10.9

J238 J238 0.68 2.9 4.3 5.3 6.6 7.6 8.6 11.5

J239 J239 0.35 2.0 2.8 3.4 4.1 4.7 5.3 6.9

J24 J24 33.10 2.2 5.6 9.4 17.4 25.3 33.3 59.0

J24.33131 J24.33131 0.99 1.1 1.4 1.7 2.2 2.7 3.2 4.8

J240 J240 5.27 9.8 15.2 19.0 24.2 28.2 32.2 44.0

J241 J241 4.70 8.3 12.8 16.1 20.5 24.0 27.4 37.5

J242 J242 8.09 14.9 24.4 31.2 39.8 46.5 53.2 72.5

J243 J243 10.83 18.2 29.8 38.2 49.2 57.3 65.6 90.6

J243.0081 J243.0081 332.73 27.9 54.2 80.9 122.3 162.5 203.9 329.1

J2435.76 J2435.76 6.68 9.9 15.2 19.3 25.0 29.8 34.6 48.1

J2440.272 J2440.272 7.75 1.7 2.6 3.6 4.8 5.9 7.3 12.9

J245 J245 6.33 4.6 8.2 12.4 18.0 22.2 26.5 56.9
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Table D4: Baseline with SWM Model – 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]

J2458.289 J2458.289 11.05 3.9 8.1 11.6 15.9 19.6 23.2 33.2

J246 J246 0.72 8.1 7.3 9.0 9.2 16.7 8.4 19.3

J24638.86 J24638.86 70.28 7.0 12.4 21.2 34.9 43.9 55.3 97.4

J2469.76 J2469.76 2.21 3.5 5.5 7.3 9.6 11.4 13.4 19.3

J247 J247 7.06 11.8 17.3 20.8 25.1 28.3 31.4 40.1

J248 J248 16.82 9.9 16.5 24.5 36.4 45.7 54.6 91.2

J249 J249 21.20 10.6 18.3 27.1 39.7 49.4 59.6 98.0

J25 J25 2.74 1.8 3.2 5.7 9.9 11.7 15.0 25.1

J250 J250 105.96 17.8 27.1 36.5 50.1 60.3 70.1 103.9

J2503.21 J2503.21 21.00 4.8 8.6 10.4 14.9 19.2 24.1 40.8

J251 J251 3.69 3.5 6.0 7.7 10.1 12.1 14.1 21.6

J2521.753 J2521.753 3.96 1.1 3.3 5.5 10.1 13.2 16.8 27.4

J2524.044 J2524.044 1.78 1.0 1.5 2.0 2.9 3.9 5.0 10.6

J2524.067 J2524.067 1.70 1.7 2.5 3.1 3.8 4.5 5.1 7.5

J253 J253 2.92 3.4 5.3 6.9 8.7 10.2 11.9 16.5

J253.3366 J253.3366 0.23 0.1 0.2 0.2 0.3 0.4 0.4 0.7

J254 J254 13.48 4.6 8.7 12.4 17.2 21.4 25.1 36.2

J254.5257 J254.5257 2.00 1.0 1.6 2.1 2.7 3.2 3.8 6.0

J25470 J25470 69.29 6.9 12.9 21.3 32.9 43.9 55.6 99.0

J256 J256 0.99 1.0 2.7 3.3 3.8 4.2 5.2 7.7

J257 J257 1.89 2.8 4.1 5.0 6.1 7.0 8.0 11.3

J2571.41 J2571.41 5.35 3.1 5.1 6.8 8.7 10.2 11.6 15.3

J258 J258 5.02 9.2 14.3 17.9 22.9 26.7 30.6 41.7

J259 J259 3.01 4.1 6.4 8.0 10.1 11.5 13.1 18.1

J25903.3 J25903.3 69.29 7.0 13.0 21.5 33.0 44.0 55.8 99.2

J26 J26 2.97 0.9 1.4 1.7 2.3 2.8 3.4 5.8

J260 J260 9.76 17.0 27.8 35.7 46.1 54.1 62.1 85.0

J2603.296 J2603.296 16.40 9.9 16.4 24.4 36.3 45.5 54.2 90.7

J26067.7 J26067.7 67.83 7.0 13.0 21.2 32.5 43.3 54.7 97.6

J2609.602 J2609.602 5.90 2.1 3.1 3.9 5.0 6.0 7.2 11.2

J261 J261 9.41 16.9 27.7 35.5 45.8 53.8 61.6 84.5

J2612.824 J2612.824 41.65 13.5 26.6 39.3 58.8 77.3 96.6 154.8

J262 J262 1.69 4.3 5.8 6.8 8.1 9.0 10.1 15.8

J2622.986 J2622.986 0.86 0.8 1.1 1.3 1.7 1.9 2.2 3.1

J263 J263 2.23 4.2 5.9 7.0 9.0 10.5 12.1 17.1

J26374.46 J26374.46 67.83 7.0 13.0 21.3 32.5 43.3 54.7 97.7

J264 J264 16.59 9.8 16.4 24.4 36.3 45.5 54.3 90.5

J265 J265 13.58 9.9 16.6 23.8 34.9 43.9 53.2 89.8

J2650.651 J2650.651 29.41 6.2 12.9 18.5 28.7 37.6 46.4 70.1

J26558.84 J26558.84 67.28 7.2 13.3 22.3 32.8 43.9 55.3 98.2

J266 J266 2.95 5.3 8.1 10.2 13.2 15.5 17.9 24.3
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Table D4: Baseline with SWM Model – 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 
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]
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Peak Flow [m
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J2668.806 J2668.806 3.49 1.6 2.8 3.7 5.0 6.2 7.2 10.2

J267 J267 3.11 3.9 6.5 8.3 10.6 12.5 14.5 20.2

J268 J268 1.93 2.0 3.2 4.2 5.7 6.9 8.2 12.8

J269 J269 1.26 1.2 2.5 3.4 4.5 5.5 6.4 10.2

J2692.298 J2692.298 6.33 9.3 14.3 18.1 23.5 28.1 32.6 45.2

J26984.93 J26984.93 66.39 6.9 13.4 21.3 33.2 44.5 56.4 100.7

J27 J27 3.98 1.9 2.9 3.6 4.7 5.6 6.7 10.2

J270 J270 2.54 7.7 11.1 13.5 16.6 18.9 21.3 28.2

J271 J271 2.00 2.2 3.8 5.2 6.9 8.3 9.9 16.5

J272 J272 2.45 2.6 4.6 6.3 8.3 10.0 11.9 19.3

J273 J273 151.68 20.6 41.2 57.5 88.4 116.7 146.7 235.6

J2734.029 J2734.029 329.74 28.4 55.2 82.7 126.2 166.8 209.4 334.6

J2740.096 J2740.096 33.00 2.3 5.9 9.5 17.5 25.5 33.4 59.6

J2747.916 J2747.916 109.95 18.1 28.8 38.6 51.8 62.3 73.1 105.0

J2748.186 J2748.186 3.15 5.7 8.1 10.2 13.4 15.9 18.5 25.6

J275 J275 11.05 3.9 8.2 11.6 15.9 19.6 23.2 33.2

J276 J276 1.75 1.9 2.9 3.5 4.4 5.6 6.9 11.2

J2766.275 J2766.275 3.65 1.6 2.6 3.5 4.9 6.1 7.3 11.1

J278 J278 1.36 5.3 7.6 9.3 11.3 12.9 14.5 19.2

J27871.04 J27871.04 66.19 7.0 13.7 21.6 33.6 45.1 57.1 101.4

J2798.016 J2798.016 0.58 1.1 1.8 2.2 3.1 3.7 4.4 6.4

J2801.347 J2801.347 1.26 1.4 2.1 2.6 3.3 3.9 4.5 6.3

J2806.512 J2806.512 2.44 1.1 1.5 1.8 2.3 2.7 3.1 5.1

J28149.14 J28149.14 66.19 7.0 13.7 21.6 33.6 45.1 57.2 101.5

J2828.014 J2828.014 212.65 23.6 46.7 65.1 96.4 127.1 159.8 254.0

J2830.062 J2830.062 1.01 1.1 1.8 2.2 2.9 3.3 3.8 5.3

J28374.86 J28374.86 62.86 6.8 13.2 20.7 32.0 42.5 53.7 95.2

J2849.141 J2849.141 13.10 5.3 11.3 17.3 27.2 35.1 44.1 71.3

J2865.896 J2865.896 23.17 4.9 12.1 17.4 26.6 34.2 42.0 63.1

J28839.05 J28839.05 62.19 6.8 13.1 20.6 31.8 42.5 53.7 95.4

J2890.553 J2890.553 0.89 0.7 1.3 1.6 2.1 2.5 3.0 4.4

J29.66262 J29.66262 0.33 0.1 0.3 0.7 1.5 2.1 3.3 6.5

J2909.747 J2909.747 2.43 1.9 2.9 3.4 4.4 5.6 7.2 12.2

J2944.1 J2944.1 1.41 0.2 0.6 1.3 2.4 3.2 4.0 8.2

J2946.17 J2946.17 2.78 0.9 2.0 2.9 4.6 6.0 7.6 12.6

J29550.09 J29550.09 60.95 8.4 15.4 21.7 31.9 41.4 50.1 90.5

J2968.376 J2968.376 41.65 13.5 26.6 39.3 58.8 77.3 96.6 154.8

J2978.905 J2978.905 3.51 2.9 6.3 8.9 12.7 15.5 18.2 34.2

J30 J30 2.40 1.3 2.2 3.0 4.6 6.1 7.7 12.5

J3031.317 J3031.317 37.41 12.5 24.8 36.7 55.3 73.0 91.2 146.5

J30415.82 J30415.82 60.95 8.5 16.1 21.9 32.2 41.7 50.4 91.6

Page 12 of 26



TP112084

Rouge Watershed Study

September 7, 2018

2 5 10 25 50 100 350

Table D4: Baseline with SWM Model – 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]

J3053.744 J3053.744 0.58 1.1 1.9 2.4 3.3 3.9 4.6 6.7

J3055.065 J3055.065 11.05 3.9 8.2 11.6 15.9 19.6 23.2 33.2

J3065.13 J3065.13 3.04 5.2 7.6 9.7 12.8 15.2 17.7 24.5

J3076.268 J3076.268 5.53 1.8 2.7 3.5 4.6 5.6 6.6 10.6

J31 J31 4.93 1.2 3.9 6.6 11.5 15.1 19.1 31.3

J31090.56 J31090.56 57.19 8.3 15.1 20.5 29.8 38.3 46.1 83.8

J3110.563 J3110.563 3.99 3.8 6.0 7.8 9.7 11.2 12.8 17.3

J3121.838 J3121.838 21.00 4.6 8.0 10.1 14.6 18.4 22.7 38.3

J3125.131 J3125.131 7.06 11.7 17.4 21.1 25.9 29.6 33.5 41.7

J3136.52 J3136.52 146.44 20.9 41.5 57.8 88.9 117.2 147.6 236.7

J31513.09 J31513.09 56.80 8.3 15.1 20.5 29.8 38.3 46.1 83.8

J3154.831 J3154.831 7.75 1.8 2.6 3.5 4.6 5.7 7.2 12.6

J31781.33 J31781.33 55.98 8.4 15.1 20.4 29.6 37.9 45.4 82.6

J318.9107 J318.9107 3.01 4.1 6.4 8.0 10.1 11.5 13.0 18.1

J32.37985 J32.37985 1.00 1.2 1.9 2.6 3.5 4.3 5.1 7.7

J320.1186 J320.1186 33.63 6.3 11.1 14.4 20.1 25.2 29.5 56.5

J32091 J32091 55.98 8.3 15.1 20.4 29.6 37.9 45.4 82.7

J3214.675 J3214.675 2.52 1.0 1.6 2.2 2.9 3.6 4.3 6.8

J32332.4 J32332.4 22.06 2.5 4.5 6.3 9.7 13.0 16.5 30.8

J3236 J3236 3.42 0.8 1.2 1.6 2.1 2.5 3.0 4.7

J3243.99 J3243.99 143.74 21.6 42.3 57.9 89.3 117.7 148.3 238.0

J3261.548 J3261.548 0.77 0.9 1.9 2.4 3.3 4.1 4.8 7.2

J3278.331 J3278.331 3.71 1.0 3.0 5.1 9.2 12.1 15.4 25.1

J32876.31 J32876.31 15.67 1.8 2.9 4.1 5.8 7.5 9.7 19.5

J3294.75 J3294.75 3.11 1.1 2.1 2.8 3.9 4.8 5.8 8.9

J33 J33 0.27 0.3 0.3 0.4 0.5 0.6 0.7 1.1

J33.84014 J33.84014 1.51 0.8 1.2 1.5 1.9 2.2 2.5 3.6

J3345.017 J3345.017 1.19 0.3 0.6 1.3 2.4 3.1 3.8 8.1

J336.9934 J336.9934 2.26 2.3 3.9 5.2 7.0 8.5 10.1 15.2

J33661.73 J33661.73 15.32 1.9 3.0 4.2 6.0 7.5 9.9 19.6

J3371.539 J3371.539 2.00 2.4 3.9 5.3 7.0 8.3 9.9 16.3

J34 J34 3.06 2.2 4.0 5.8 9.0 11.7 14.6 23.8

J34070.73 J34070.73 15.32 1.8 3.0 4.1 5.8 7.5 9.8 19.6

J3408.713 J3408.713 3.03 0.7 2.1 3.6 6.7 9.4 11.9 19.5

J3415.427 J3415.427 1.55 1.9 2.7 3.4 4.3 4.9 5.6 7.3

J3415.551 J3415.551 0.86 1.3 1.8 2.1 2.6 3.0 3.3 4.6

J3422.899 J3422.899 15.70 9.8 16.2 24.1 35.7 44.8 53.4 88.9

J3425.845 J3425.845 2.95 5.2 7.8 9.9 12.8 15.2 17.5 23.8

J3471.385 J3471.385 108.95 18.8 29.3 39.0 52.9 64.0 75.1 106.2

J34794.18 J34794.18 13.60 1.9 3.0 3.9 5.4 6.8 8.9 17.6

J35 J35 72.26 6.3 12.0 19.6 31.0 41.7 52.3 92.6
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Table D4: Baseline with SWM Model – 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]

J35.38415 J35.38415 3.64 5.8 8.4 10.2 12.7 16.4 20.0 33.9

J3521.134 J3521.134 0.89 1.0 1.5 1.8 2.2 2.6 3.0 4.2

J355.9441 J355.9441 0.47 0.1 0.3 0.4 0.5 0.6 0.7 1.0

J35527.97 J35527.97 13.60 1.9 3.0 3.9 5.5 6.8 8.9 17.4

J356.2772 J356.2772 0.68 2.9 4.2 5.1 6.3 7.3 8.3 11.2

J3562.64 J3562.64 2.95 1.0 1.9 2.6 3.6 4.4 5.3 8.2

J358.0861 J358.0861 14.06 5.8 8.8 12.5 17.4 21.7 25.6 36.8

J3591.947 J3591.947 37.22 12.6 25.2 37.4 55.7 73.9 92.3 147.8

J36 J36 0.97 0.9 1.2 1.4 1.8 2.2 2.5 3.9

J36105.61 J36105.61 5.76 1.2 1.9 2.6 3.3 4.0 4.8 7.3

J3611.151 J3611.151 10.24 3.8 7.8 11.0 15.1 18.6 22.0 31.8

J36559.58 J36559.58 5.09 1.2 1.7 2.1 2.6 3.0 3.4 6.6

J3661.799 J3661.799 1.67 1.8 3.0 4.1 5.5 6.6 7.9 11.2

J3668.72 J3668.72 12.51 4.8 10.8 16.6 26.4 34.0 42.7 69.1

J367.1215 J367.1215 30.37 5.4 12.8 18.2 27.5 36.2 45.1 68.7

J3692.279 J3692.279 1.19 0.4 0.7 1.3 2.4 3.1 3.9 8.3

J37 J37 14.60 2.5 4.0 5.1 7.0 8.8 10.9 20.6

J3702.004 J3702.004 1.01 1.3 1.9 2.4 3.0 3.5 4.0 5.5

J37218.68 J37218.68 4.33 0.6 1.0 1.3 1.9 2.5 3.2 6.0

J3743.835 J3743.835 2.50 3.5 5.3 6.9 9.2 11.1 13.2 19.1

J3757.015 J3757.015 7.54 3.5 6.7 9.2 12.6 15.5 18.4 26.3

J3783.497 J3783.497 21.99 4.9 12.6 18.3 26.6 34.1 41.7 62.5

J38 J38 2.08 2.0 2.9 3.5 4.2 5.0 5.8 8.5

J383.3055 J383.3055 0.92 1.0 1.4 1.8 2.4 2.8 3.0 4.2

J3838.842 J3838.842 1.53 1.2 2.0 2.5 3.2 3.8 4.3 6.3

J38485.58 J38485.58 3.83 0.8 1.3 1.7 2.3 2.8 3.5 6.2

J3858.605 J3858.605 2.00 2.2 3.8 5.2 6.9 8.2 9.9 16.1

J386.0027 J386.0027 3.93 7.2 13.0 16.8 22.2 26.2 30.8 45.2

J38658.73 J38658.73 3.29 0.9 1.4 1.8 2.4 3.0 3.6 6.0

J3872.271 J3872.271 20.14 4.5 8.0 10.1 15.2 19.0 24.4 42.5

J3873.449 J3873.449 2.79 1.2 2.5 3.9 6.4 8.6 11.1 18.2

J3895.637 J3895.637 7.36 1.8 2.6 3.6 4.6 5.6 7.0 12.3

J390.7445 J390.7445 1.94 1.7 2.2 2.9 3.8 4.6 5.3 7.7

J3903.758 J3903.758 143.74 23.0 44.8 59.5 90.0 118.5 149.5 239.8

J39277.98 J39277.98 2.97 1.0 1.5 1.9 2.4 2.8 3.4 5.8

J3941.875 J3941.875 3.27 1.6 2.3 2.8 3.5 3.9 4.4 5.7

J39421.16 J39421.16 1.46 0.8 1.1 1.4 1.8 2.1 2.5 3.7

J3961.216 J3961.216 6.58 13.0 19.8 23.1 26.7 28.8 31.0 38.2

J3962.639 J3962.639 1.55 1.7 2.2 2.6 3.2 3.7 4.2 5.9

J3974.2 J3974.2 0.61 1.2 1.9 2.4 3.1 3.7 4.2 6.0

J399.0657 J399.0657 2.99 2.2 3.8 5.0 6.7 8.1 9.5 13.6
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Table D4: Baseline with SWM Model – 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 
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2
]

Return Period (Years)

Peak Flow [m
3
/s]

J39980.87 J39980.87 1.24 0.7 1.0 1.2 1.6 1.9 2.2 3.4

J4 J4 5.21 1.8 2.7 3.4 4.5 5.4 6.4 9.9

J40 J40 3.65 1.4 2.6 3.6 4.9 6.1 7.3 11.1

J40.64629 J40.64629 2.67 1.3 1.9 2.4 3.1 3.6 4.3 6.5

J4030.6 J4030.6 2.15 1.9 3.4 4.8 7.0 9.0 11.1 16.3

J4033.633 J4033.633 12.51 4.9 10.8 16.6 26.4 34.1 42.7 69.3

J404.47 J404.47 0.52 0.0 0.0 0.1 0.2 0.2 0.4 1.1

J4052.835 J4052.835 14.74 9.6 15.8 23.7 35.0 44.1 53.4 86.2

J40608 J40608 0.81 0.9 1.1 1.3 1.7 2.0 2.3 3.5

J4065.886 J4065.886 1.01 0.1 0.6 1.3 2.1 2.7 3.2 7.2

J40959.17 J40959.17 0.81 0.8 1.1 1.4 1.7 2.1 2.4 3.8

J41 J41 1.03 0.5 0.9 1.4 2.0 2.6 3.1 4.8

J41.50366 J41.50366 30.75 4.9 12.0 17.6 26.8 35.5 44.4 68.1

J412.2434 J412.2434 4.46 2.0 2.7 3.3 4.3 5.2 6.1 9.8

J4145.856 J4145.856 1.10 1.6 2.3 3.1 4.1 4.9 5.7 8.1

J4168.283 J4168.283 2.21 2.3 3.6 4.4 5.5 6.5 7.5 10.5

J42 J42 2.95 1.1 1.9 2.6 3.6 4.4 5.3 8.2

J4236.963 J4236.963 5.57 2.8 5.5 8.2 12.9 16.5 20.8 34.3

J4237.793 J4237.793 2.79 1.1 2.3 3.5 6.4 8.7 11.1 18.4

J428.0731 J428.0731 1.68 2.4 4.2 5.5 7.6 9.4 11.1 16.4

J43 J43 0.88 1.0 1.5 1.8 2.2 2.5 2.8 3.9

J430.1121 J430.1121 3.14 3.9 6.3 8.0 10.4 12.2 14.1 19.9

J4301.257 J4301.257 143.74 23.1 44.9 59.6 90.1 118.6 149.7 240.0

J4309.178 J4309.178 1.10 1.6 2.5 3.2 4.2 5.1 6.0 8.3

J4310.311 J4310.311 6.66 2.1 2.7 3.4 4.4 5.4 6.5 11.3

J4331.404 J4331.404 211.74 23.7 46.8 65.2 96.6 127.4 160.0 257.0

J4336.646 J4336.646 7.51 3.6 6.7 9.3 12.7 15.6 18.5 26.6

J4356.188 J4356.188 2.03 1.7 3.0 4.3 6.5 8.4 10.5 15.3

J437.6696 J437.6696 67.58 6.0 13.9 21.7 36.4 52.2 68.9 118.0

J4371.229 J4371.229 3.27 1.9 2.5 3.0 3.7 4.2 4.8 6.7

J4384.519 J4384.519 1.02 1.0 1.3 1.6 2.0 2.3 2.6 3.7

J44 J44 6.66 2.1 2.9 3.4 4.5 5.4 6.5 11.3

J44.12513 J44.12513 0.23 0.1 0.2 0.2 0.3 0.4 0.4 0.7

J44.47678 J44.47678 14.24 6.1 9.3 12.6 17.7 22.0 25.6 36.9

J44.52043 J44.52043 1.02 0.7 1.8 2.6 3.6 4.3 5.1 12.2

J4446.681 J4446.681 37.22 12.5 24.6 36.2 55.9 74.2 92.6 148.3

J4490.154 J4490.154 20.14 4.5 7.8 10.5 13.9 17.1 20.5 33.1

J45 J45 1.94 1.5 2.4 3.1 4.2 5.1 5.9 8.7

J45.21341 J45.21341 3.16 3.9 6.2 8.0 10.3 12.1 14.1 19.7

J450.0812 J450.0812 1.08 1.2 2.5 3.6 5.1 6.3 7.6 14.6

J450.4796 J450.4796 0.51 0.7 1.1 1.4 1.7 2.0 2.3 3.2

Page 15 of 26



TP112084

Rouge Watershed Study

September 7, 2018

2 5 10 25 50 100 350

Table D4: Baseline with SWM Model – 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node
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J4535.861 J4535.861 1.94 1.9 3.5 4.9 7.0 8.8 10.7 15.6

J4557.287 J4557.287 137.64 24.5 46.3 60.1 90.5 118.7 149.9 240.7

J4570.105 J4570.105 21.99 5.0 13.6 19.5 27.2 34.9 42.5 63.2

J4597.127 J4597.127 108.95 19.2 29.6 39.3 53.6 64.8 75.8 106.8

J4599.648 J4599.648 1.53 1.7 2.4 2.8 3.4 3.9 4.5 6.4

J46 J46 5.82 3.0 6.0 8.4 12.4 15.8 18.9 29.5

J46.39495 J46.39495 1.21 3.5 5.5 6.9 8.8 10.3 11.8 15.8

J463.2259 J463.2259 1.19 3.8 5.6 6.9 8.6 9.9 11.2 14.9

J4673.115 J4673.115 6.66 2.0 2.8 3.4 4.5 5.4 6.5 11.3

J4695.955 J4695.955 2.21 2.4 3.6 4.4 5.5 6.4 7.3 10.2

J47 J47 22.08 4.5 7.9 10.1 14.3 17.4 20.7 35.6

J47_2 J47_2 20.65 1.4 4.6 8.3 15.6 22.3 29.2 52.5

J473.8567 J473.8567 2.49 1.9 3.1 4.0 5.2 6.2 7.2 10.4

J4739.346 J4739.346 13.81 9.8 16.7 23.8 35.0 44.2 53.6 89.2

J474.8097 J474.8097 6.57 2.2 5.3 8.5 13.6 17.5 21.9 35.2

J4758.408 J4758.408 1.02 1.0 1.3 1.6 2.0 2.3 2.7 3.9

J4761.681 J4761.681 2.56 1.4 2.8 4.0 6.6 8.8 11.0 17.9

J478.3379 J478.3379 20.97 10.6 18.3 27.1 39.7 49.4 59.6 97.9

J4782.831 J4782.831 37.22 12.6 24.7 36.7 57.2 75.4 93.7 149.3

J4785.685 J4785.685 211.74 23.7 46.9 65.2 96.6 127.4 160.0 257.1

J4789.696 J4789.696 1.10 2.7 3.9 4.9 6.2 7.3 8.9 15.0

J48 J48 2.34 0.8 1.8 2.6 4.0 5.2 6.6 10.8

J48.77288 J48.77288 0.56 0.7 1.5 2.2 3.3 3.9 4.8 7.5

J4837.287 J4837.287 5.37 1.6 2.4 3.0 4.0 4.8 5.8 9.7

J485.7073 J485.7073 3.52 6.4 9.1 10.8 13.1 17.4 21.7 32.1

J4881.772 J4881.772 20.14 4.5 7.8 10.5 13.9 17.2 20.6 33.2

J4897.958 J4897.958 0.67 1.2 1.7 2.2 2.7 3.3 4.1 7.6

J49 J49 1.05 1.0 1.7 2.3 3.1 3.8 4.6 7.0

J494.5593 J494.5593 22.29 4.5 8.0 10.1 14.3 17.3 19.5 38.4

J496.5214 J496.5214 0.80 1.1 1.5 1.8 2.3 2.7 3.1 4.4

J499.7808 J499.7808 4.51 2.1 4.2 5.9 8.5 10.6 12.8 20.3

J5 J5 1.12 1.3 1.8 2.1 2.6 3.0 3.4 4.7

J50 J50 7.11 4.0 8.0 11.2 16.5 21.0 24.9 38.3

J503.9663 J503.9663 1.85 2.9 4.2 5.1 6.4 7.3 8.3 11.4

J506.839 J506.839 2.81 4.9 6.6 8.4 10.1 11.1 12.2 16.3

J5068.847 J5068.847 17.39 3.9 6.9 9.0 11.2 14.3 17.0 26.9

J51 J51 1.61 1.8 2.3 2.7 3.2 3.7 4.2 6.0

J510.5785 J510.5785 5.41 0.8 1.7 2.5 4.0 5.3 6.4 10.6

J5128.382 J5128.382 5.24 2.7 5.2 7.3 12.3 15.4 19.4 32.7

J5167.986 J5167.986 1.35 0.7 1.1 1.7 2.9 3.8 4.7 7.6

J5180.52 J5180.52 1.46 1.3 2.2 3.0 4.4 5.7 7.2 10.7
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J52 J52 3.83 0.8 1.3 1.6 2.2 2.8 3.4 6.2

J5211.698 J5211.698 7.25 3.7 6.9 9.5 13.0 15.8 18.8 27.4

J524.8555 J524.8555 1.03 0.5 1.0 1.5 2.3 2.9 3.5 5.4

J524.9599 J524.9599 1.69 3.8 5.1 5.9 7.0 8.0 9.4 14.0

J53 J53 6.68 1.7 2.6 3.3 4.3 5.2 6.4 11.1

J534.105 J534.105 5.06 3.1 6.5 8.9 13.1 16.3 19.8 31.5

J5343.654 J5343.654 4.72 2.5 3.7 4.5 5.9 6.6 7.7 11.2

J5364.227 J5364.227 2.01 0.1 0.2 0.2 0.3 0.4 0.6 1.3

J5393.301 J5393.301 1.35 0.8 1.3 1.9 3.1 4.1 5.1 8.1

J54 J54 13.60 1.9 3.0 3.9 5.5 6.9 8.9 17.4

J5407.254 J5407.254 5.71 11.5 15.6 18.4 22.2 25.0 27.9 35.3

J5415.78 J5415.78 108.95 19.1 29.6 39.4 53.9 65.2 76.2 107.1

J5417.898 J5417.898 137.35 24.2 45.6 60.6 91.4 119.7 151.2 242.7

J5445.83 J5445.83 12.28 9.5 15.7 22.4 32.8 41.2 49.8 83.5

J5449.948 J5449.948 4.63 2.4 4.5 6.7 11.6 14.4 18.5 30.9

J545.5492 J545.5492 0.65 2.0 2.9 3.5 4.2 4.8 5.4 7.1

J5460.422 J5460.422 16.94 3.8 6.5 8.3 10.5 13.3 16.2 25.6

J547.5167 J547.5167 1.01 1.1 1.8 2.5 3.6 4.5 5.4 8.2

J5483.983 J5483.983 210.69 23.8 46.9 65.2 96.6 127.4 160.1 257.2

J55 J55 8.76 3.2 7.2 11.0 16.8 21.7 25.9 41.0

J551.999 J551.999 0.79 1.7 3.0 4.1 5.4 6.3 7.2 11.2

J5573.775 J5573.775 11.07 7.8 13.4 19.2 28.2 35.5 42.8 71.6

J5585.322 J5585.322 1.37 1.0 1.7 2.4 4.1 5.3 6.7 9.9

J56.40096 J56.40096 6.24 4.9 7.7 9.7 14.1 17.6 21.5 34.3

J5636.55 J5636.55 1.35 0.8 1.4 2.0 3.3 4.3 5.3 8.4

J5670.032 J5670.032 0.61 1.0 1.5 2.0 2.7 3.3 3.9 5.8

J5691.799 J5691.799 4.57 2.3 4.3 6.6 11.6 14.4 18.4 31.0

J57 J57 10.79 3.5 8.1 12.8 19.8 25.7 31.1 49.0

J57.49709 J57.49709 2.23 4.2 5.9 7.0 8.7 10.2 11.7 17.1

J570.9374 J570.9374 0.32 0.4 0.8 1.2 1.8 2.3 2.8 4.4

J5720.94 J5720.94 137.18 24.3 45.4 60.6 91.7 120.0 151.6 243.3

J581.3959 J581.3959 0.34 0.4 0.5 0.7 0.9 1.0 1.2 1.7

J5830.464 J5830.464 15.95 5.1 8.5 10.8 13.6 15.2 17.9 24.4

J5853.356 J5853.356 105.88 17.9 27.3 36.7 50.7 60.9 70.6 104.0

J5865.607 J5865.607 1.07 0.8 1.5 2.2 3.6 4.7 5.9 9.4

J59 J59 0.68 1.1 1.8 2.5 3.7 4.6 5.6 8.4

J59.86352 J59.86352 213.61 22.6 45.5 63.5 95.7 126.1 159.0 251.7

J592.0516 J592.0516 6.53 3.4 5.3 7.1 9.3 11.0 12.6 17.1

J5961.472 J5961.472 36.92 12.9 25.9 36.6 56.0 73.7 92.2 149.9

J5962.508 J5962.508 4.72 2.0 3.0 3.8 4.9 5.8 6.8 11.4

J599.7853 J599.7853 1.25 1.4 1.8 2.2 2.7 3.1 3.5 4.9
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Table D4: Baseline with SWM Model – 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]

J6 J6 3.03 1.5 2.1 2.6 3.3 3.9 4.6 7.1

J60 J60 16.94 3.8 6.5 8.3 10.5 13.4 15.6 25.6

J6010.962 J6010.962 2.01 0.3 0.5 0.7 1.0 1.2 1.5 2.5

J6018.05 J6018.05 3.07 1.5 2.8 5.7 9.8 11.5 14.8 24.9

J607.611 J607.611 2.08 1.6 2.6 3.3 4.3 5.0 5.8 8.4

J6090.155 J6090.155 210.69 23.7 46.9 65.2 96.6 127.4 160.1 257.1

J6154.435 J6154.435 4.22 1.9 2.9 3.7 4.8 5.7 6.8 10.6

J62 J62 1.77 1.4 2.4 3.3 4.4 5.4 6.4 9.5

J63 J63 2.03 1.5 2.6 3.5 4.7 5.6 6.5 9.6

J63.83821 J63.83821 67.75 6.0 13.7 21.7 36.4 52.4 68.9 117.7

J6303.20 J6303.20 7.20 3.7 7.1 9.8 13.4 16.4 19.4 28.7

J6303.22 J6303.22 7.20 3.8 7.3 10.2 14.1 17.2 20.4 30.4

J6303.25 J6303.25 7.00 3.8 7.4 10.2 14.1 17.2 20.4 30.2

J6303.26 J6303.26 7.00 3.9 7.4 10.3 14.2 17.3 20.5 30.4

J6303.30 J6303.30 6.92 3.9 7.4 10.2 14.1 17.2 20.3 30.2

J6303.305 J6303.305 6.92 3.9 7.4 10.2 14.2 17.2 20.4 30.3

J6383.235 J6383.235 0.40 0.2 0.6 1.0 1.6 1.9 2.3 2.7

J64 J64 12.68 1.8 4.8 8.3 14.7 20.2 25.9 45.1

J6403. J6403. 1.41 0.7 1.6 2.3 3.4 4.4 5.3 9.0

J642.9853 J642.9853 3.46 1.3 3.0 4.5 6.4 8.0 9.6 14.9

J6424.759 J6424.759 5.71 10.5 14.5 17.6 21.4 24.3 27.7 37.4

J6425.854 J6425.854 15.44 4.2 6.6 8.0 9.9 11.8 13.6 22.0

J6446.502 J6446.502 1.31 0.6 1.0 1.3 1.7 2.1 2.5 3.9

J646.872 J646.872 9.26 11.3 16.9 21.1 26.5 30.7 35.5 47.8

J6468.98 J6468.98 104.98 18.0 27.2 36.7 51.6 61.7 71.0 104.2

J65 J65 3.77 0.9 2.5 3.7 5.9 7.8 9.8 15.5

J650.3056 J650.3056 2.49 1.9 3.1 4.0 5.2 6.2 7.2 10.4

J6503.523 J6503.523 210.64 23.8 46.9 65.2 96.6 127.4 160.1 257.2

J656.1084 J656.1084 1.21 3.6 5.7 7.2 9.2 10.8 12.2 16.2

J6563.128 J6563.128 1.22 0.5 0.7 0.9 1.1 1.4 1.6 2.5

J657.7802 J657.7802 10.16 13.0 20.9 27.0 35.4 41.4 47.6 67.4

J66 J66 0.91 1.2 2.2 2.9 4.1 5.0 5.9 8.9

J6608.803 J6608.803 2.74 1.8 3.2 5.6 9.7 11.5 14.7 24.5

J661.1134 J661.1134 166.04 21.5 43.6 60.2 91.5 121.1 152.4 245.6

J664.0236 J664.0236 0.61 2.6 3.8 4.7 5.8 6.7 7.6 10.1

J6648.663 J6648.663 10.96 7.8 13.4 19.7 29.2 36.9 44.8 78.2

J6657.591 J6657.591 36.25 13.0 26.5 37.3 56.3 74.0 92.5 150.3

J668.4428 J668.4428 2.17 2.2 3.8 5.0 6.8 8.2 9.8 14.8

J67 J67 20.14 4.5 7.9 10.6 14.0 17.4 20.8 34.2

J67.69891 J67.69891 1.77 0.7 1.3 2.2 3.4 4.4 5.5 8.7

J672.9773 J672.9773 11.13 1.8 3.2 4.7 6.9 9.0 11.4 20.4
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Table D4: Baseline with SWM Model – 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]

J6738.138 J6738.138 210.13 23.7 46.9 65.2 96.5 127.4 160.0 257.1

J6765.748 J6765.748 10.09 1.6 2.5 3.2 4.5 5.7 7.1 13.7

J679.4252 J679.4252 0.24 0.5 0.8 1.0 1.4 1.6 2.0 2.8

J68.95744 J68.95744 1.01 0.8 1.4 2.0 3.0 3.8 4.7 7.5

J685.191 J685.191 3.35 1.5 2.2 2.7 3.7 4.3 5.0 8.4

J69 J69 33.63 6.3 11.1 14.4 20.1 25.2 29.5 56.7

J69.45127 J69.45127 1.13 1.4 2.1 2.7 3.5 4.1 4.8 6.9

J6961.203 J6961.203 0.84 0.2 0.3 0.3 0.4 0.5 0.6 0.9

J697.9633 J697.9633 20.97 10.6 18.3 27.1 39.7 49.4 59.6 98.0

J698.5285 J698.5285 1.00 1.2 2.1 2.8 3.8 4.6 5.5 8.2

J6984.3 J6984.3 1.00 1.0 1.3 1.6 2.0 2.3 2.6 3.8

J7 J7 9.41 17.1 28.0 35.9 46.4 54.0 62.0 84.8

J70 J70 7.50 6.3 9.2 11.3 13.9 15.9 17.9 23.9

J70.005 J70.005 1.77 1.6 2.9 4.0 5.5 6.9 8.2 12.5

J70.35365 J70.35365 35.80 2.3 5.6 9.3 17.9 25.8 34.0 59.5

J7089.702 J7089.702 210.00 23.7 46.9 65.2 96.5 127.4 160.0 257.2

J71.99837 J71.99837 0.75 3.0 4.5 5.5 6.9 8.0 9.0 12.2

J714.6302 J714.6302 3.11 3.8 6.1 7.9 10.1 12.0 13.9 19.4

J7168.884 J7168.884 209.01 23.7 46.9 65.2 96.5 127.4 160.1 257.3

J7169.391 J7169.391 1.50 7.2 10.7 12.4 14.9 16.2 17.6 20.4

J72 J72 175.20 22.0 44.7 61.8 92.8 123.0 155.1 251.3

J720.4133 J720.4133 3.11 8.2 11.8 14.3 17.6 20.1 22.6 29.9

J724.2288 J724.2288 13.57 3.8 9.1 14.5 22.9 29.4 37.0 60.2

J7244.889 J7244.889 9.84 2.5 4.0 4.9 6.8 8.3 10.0 18.4

J7262.571 J7262.571 1.50 0.9 2.5 5.2 8.5 9.7 12.5 20.5

J7283.478 J7283.478 104.98 17.8 27.1 37.6 50.6 59.5 68.5 104.2

J7291.305 J7291.305 10.73 7.8 13.3 19.7 29.2 37.0 45.0 80.1

J73 J73 1.89 3.1 4.7 6.1 7.9 9.4 10.9 15.5

J733.0008 J733.0008 2.45 3.3 5.1 6.4 8.0 9.1 10.3 14.6

J7386.725 J7386.725 1.00 1.0 1.3 1.6 2.0 2.4 2.8 4.1

J746.3262 J746.3262 1.87 2.1 2.8 3.3 4.0 4.6 5.3 7.4

J748.1461 J748.1461 151.43 20.6 41.2 57.5 88.4 116.7 146.8 235.6

J75 J75 17.60 2.1 6.3 11.2 20.3 28.0 36.0 62.1

J75.05647 J75.05647 2.10 2.5 4.6 6.3 8.9 11.1 13.2 19.7

J7539.157 J7539.157 36.25 13.0 25.4 35.9 55.1 73.3 91.8 149.6

J76 J76 18.66 2.1 6.3 11.4 20.8 28.8 37.2 64.3

J764.7366 J764.7366 2.94 2.9 5.5 8.3 12.3 16.2 19.2 27.0

J764.7671 J764.7671 1.85 0.8 1.0 1.3 1.6 1.8 2.1 3.2

J7687.206 J7687.206 208.72 23.7 46.9 65.2 96.6 127.4 160.1 257.4

J77 J77 2.11 7.0 10.3 12.7 15.8 18.2 20.7 27.8

J774.8608 J774.8608 1.94 1.4 2.3 2.9 3.9 4.7 5.5 8.0
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Table D4: Baseline with SWM Model – 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]

J7799.578 J7799.578 1.44 5.5 7.9 9.6 11.8 13.5 15.2 20.2

J78 J78 14.06 5.8 8.8 12.5 17.4 21.7 25.6 36.8

J780.2282 J780.2282 0.42 1.4 2.0 2.4 2.9 3.2 4.0 5.7

J7808.338 J7808.338 95.18 7.5 12.9 18.8 30.3 41.9 53.1 98.0

J7875.212 J7875.212 10.32 7.4 12.8 18.9 27.8 35.2 42.5 75.1

J789.0124 J789.0124 112.22 17.5 29.0 38.6 51.4 61.7 72.2 104.0

J79 J79 60.52 8.5 15.7 21.7 31.9 41.3 49.9 91.0

J7915.699 J7915.699 5.89 1.1 1.8 2.4 3.3 4.2 5.2 10.3

J792.5045 J792.5045 5.18 5.8 9.2 11.8 15.7 18.8 22.0 30.7

J8 J8 2.07 0.9 1.3 1.6 2.2 2.6 3.1 5.0

J80 J80 9.26 11.6 17.1 21.3 26.7 30.9 35.6 48.0

J805.5307 J805.5307 5.41 1.6 3.3 4.1 5.9 7.1 7.5 11.9

J8055.472 J8055.472 6.67 4.8 8.6 13.0 18.9 23.5 28.0 53.8

J81 J81 15.32 1.8 3.0 4.1 5.8 7.5 9.8 19.6

J8129.657 J8129.657 1.50 1.6 3.7 6.7 10.5 12.2 14.9 21.4

J815.309 J815.309 35.32 2.3 5.7 9.5 18.2 26.3 34.7 60.9

J819.4138 J819.4138 0.80 1.3 1.7 2.0 2.5 2.9 3.3 4.7

J82 J82 7.78 11.3 16.7 20.4 25.1 28.7 32.6 42.6

J828.1942 J828.1942 18.74 9.8 16.8 24.9 36.9 46.1 55.9 92.3

J829.3785 J829.3785 1.32 2.2 3.6 4.8 6.6 8.2 9.6 13.7

J83 J83 11.13 1.8 3.2 4.7 7.0 9.0 11.4 20.4

J83.13744 J83.13744 1.83 1.2 2.2 3.2 4.4 5.5 6.6 10.2

J8328.882 J8328.882 186.70 22.1 44.1 61.4 92.7 122.9 154.8 250.7

J84 J84 5.41 1.2 2.7 5.0 10.1 14.9 19.7 32.1

J8436.508 J8436.508 94.40 7.9 13.3 18.9 30.5 42.1 53.4 98.3

J846.791 J846.791 13.48 4.1 8.7 12.4 17.2 21.3 25.1 36.2

J85 J85 8.64 11.1 16.6 20.6 25.8 29.8 34.3 46.0

J85.92478 J85.92478 7.61 1.3 2.0 2.6 3.5 4.4 5.6 10.2

J8568.065 J8568.065 20.65 1.4 4.5 8.3 15.5 22.1 29.0 52.1

J86 J86 4.57 2.6 4.9 6.9 12.1 14.9 19.0 31.8

J8615.17 J8615.17 1.50 1.5 3.3 5.7 10.0 11.6 14.4 19.3

J8654.107 J8654.107 5.45 1.8 2.6 3.2 4.2 5.0 5.9 9.6

J868.3434 J868.3434 0.85 2.3 3.7 4.7 6.2 7.6 9.6 14.9

J8680.076 J8680.076 6.33 4.6 8.3 12.4 18.0 22.2 26.5 54.7

J87 J87 94.40 8.0 13.4 18.9 30.6 42.2 53.6 98.4

J87_2 J87_2 0.67 1.0 1.5 1.9 2.6 3.1 3.7 7.8

J876.8579 J876.8579 3.77 1.0 2.6 3.8 6.0 7.8 9.8 15.7

J88 J88 3.58 4.3 6.1 7.5 9.2 10.6 12.0 16.0

J881.1895 J881.1895 5.35 3.0 5.0 6.6 8.6 10.0 11.3 15.1

J889.7352 J889.7352 2.83 2.3 3.5 4.5 5.8 6.8 7.9 11.4

J89 J89 91.10 7.1 12.7 19.0 30.7 42.4 53.9 98.5
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Flow Node Model Node
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J89.63474 J89.63474 1.18 1.8 2.6 3.3 4.2 5.0 5.7 8.0

J892.6398 J892.6398 212.65 23.0 46.2 64.5 95.8 126.2 159.3 252.2

J8934.341 J8934.341 186.70 22.2 44.1 61.4 92.7 122.9 154.8 250.7

J8940.271 J8940.271 1.42 1.4 2.8 4.9 9.2 11.0 13.6 18.8

J8967.635 J8967.635 5.45 1.6 2.3 3.0 3.9 4.7 5.5 9.0

J9 J9 3.66 2.1 3.0 3.7 4.6 5.4 6.2 8.7

J90 J90 22.06 2.5 4.5 6.3 9.7 13.0 16.5 30.9

J90.97629 J90.97629 14.11 4.2 9.6 15.2 23.7 30.4 38.2 61.6

J9007.337 J9007.337 34.80 16.1 29.2 40.8 59.4 78.3 96.3 153.9

J9019.379 J9019.379 94.40 8.0 13.4 18.9 30.6 42.2 53.6 98.4

J9028.664 J9028.664 20.65 1.4 4.5 8.3 15.6 22.2 29.2 52.3

J903.7228 J903.7228 67.30 6.1 14.7 21.9 36.5 52.3 69.0 118.3

J91 J91 55.98 8.3 15.1 20.4 29.6 37.9 45.5 83.1

J91.75469 J91.75469 4.50 1.6 2.4 3.1 4.0 4.8 5.7 9.4

J913.9267 J913.9267 0.52 0.2 0.6 1.1 1.9 2.0 2.6 4.6

J917.7521 J917.7521 0.56 1.1 1.5 2.3 3.6 4.5 7.0 9.9

J917.9003 J917.9003 1.00 0.5 0.7 0.9 1.2 1.5 1.7 2.5

J92 J92 180.99 22.9 44.3 61.6 93.0 123.2 155.1 251.2

J92.23235 J92.23235 151.80 20.6 41.2 57.5 88.4 116.6 146.7 235.5

J9205.768 J9205.768 3.32 1.5 2.2 2.8 3.5 4.0 4.6 7.0

J9279.514 J9279.514 1.11 1.1 2.3 4.1 8.2 9.8 11.9 15.5

J928.7247 J928.7247 0.97 1.0 1.3 1.5 1.8 2.1 2.4 3.7

J93 J93 3.49 1.6 2.6 3.3 4.4 5.3 6.4 9.8

J9377.197 J9377.197 94.03 7.8 13.1 18.9 30.7 42.4 53.7 98.5

J94 J94 16.40 9.9 16.5 24.5 36.4 45.7 54.3 92.0

J95 J95 5.41 2.2 3.5 4.3 5.4 6.4 7.7 12.4

J952.491 J952.491 1.30 1.7 3.0 3.8 5.3 6.5 7.8 11.8

J96 J96 93.65 7.6 12.8 18.9 30.6 42.2 53.9 98.7

J965.0159 J965.0159 1.03 0.4 0.8 1.2 1.8 2.3 2.9 4.6

J965.6652 J965.6652 1.11 1.8 2.3 2.7 3.1 3.7 4.2 5.8

J97 J97 1.68 2.4 4.0 5.4 7.5 9.3 11.1 16.1

J97.22127 J97.22127 0.80 1.9 2.7 3.3 4.0 4.6 5.1 6.8

J9763.591 J9763.591 3.03 1.6 2.0 2.5 3.2 3.7 4.3 6.9

J9779.207 J9779.207 34.48 15.9 29.1 38.7 59.0 77.9 95.9 153.3

J98 J98 3.71 1.0 3.0 5.2 9.2 12.1 15.5 25.2

J9828.419 J9828.419 93.65 7.5 12.7 18.9 30.5 42.2 53.8 98.5

J9893.073 J9893.073 20.65 1.4 4.6 8.3 15.6 22.3 29.2 52.3

J99 J99 56.80 8.3 15.1 20.5 29.8 38.3 46.1 83.9

J99.79633 J99.79633 0.55 2.3 3.2 3.9 4.8 5.4 6.1 8.1

J9920.304 J9920.304 33.94 15.7 28.8 38.3 58.6 77.4 95.5 152.5

J993.3965 J993.3965 1.77 1.7 2.7 3.6 4.7 5.6 6.6 10.3
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J998.1404 J998.1404 166.04 21.5 43.6 60.2 91.5 121.1 152.4 245.6

JBE1005 JBE1005 6.73 5.5 10.8 15.0 22.2 27.6 34.5 49.8

JBE1010 JBE1010 7.80 3.3 7.5 11.4 17.1 22.4 27.1 41.7

JBE1012 JBE1012 3.58 4.1 5.9 7.2 8.9 10.3 11.6 16.0

JBE1020 JBE1020 4.19 2.7 5.0 6.7 9.1 10.9 12.9 18.0

JBE1025 JBE1025 11.99 5.4 11.2 16.5 24.3 31.2 37.8 57.6

JBE1222 JBE1222 21.99 5.0 13.4 19.5 27.5 35.3 42.8 63.4

JBE1223 JBE1223 21.99 5.0 13.4 19.4 27.4 35.1 42.7 63.3

JBE1224 JBE1224 21.99 5.0 13.3 19.4 27.4 35.1 42.6 63.3

JBE1225 JBE1225 21.99 5.0 13.3 19.3 27.3 35.1 42.6 63.3

JBE1230 JBE1230 21.99 5.0 13.3 19.3 27.3 35.1 42.6 63.3

JBE3015 JBE3015 1.81 1.5 2.8 3.9 5.4 6.6 8.0 12.0

JBR1005 JBR1005 20.65 1.4 4.5 8.3 15.6 22.2 29.2 52.3

JBR1016 JBR1016 21.12 1.4 4.5 8.2 15.4 22.1 28.9 51.8

JBR1162 JBR1162 28.41 2.3 5.9 9.1 17.0 24.5 32.1 56.0

JBR1164 JBR1164 28.41 2.3 5.9 9.1 17.0 24.4 32.1 55.9

JBR1180 JBR1180 28.62 2.4 6.1 9.2 17.0 24.5 32.1 56.1

JBR1182 JBR1182 28.62 2.3 5.9 9.1 17.0 24.4 32.1 56.0

JBR1184 JBR1184 28.62 2.3 5.9 9.1 16.9 24.4 32.2 56.0

JBR1190 JBR1190 28.77 2.3 6.0 9.1 16.9 24.4 32.3 56.0

JBR1191 JBR1191 28.77 2.3 5.9 9.1 16.9 24.4 32.2 56.0

JBR1195 JBR1195 32.10 2.5 6.3 9.6 17.6 25.7 33.8 58.3

JBR1200 JBR1200 32.75 2.3 6.0 9.5 17.6 25.4 33.4 60.5

JBR3172 JBR3172 2.92 0.2 0.4 0.8 2.2 3.3 5.2 18.0

JBR3174 JBR3174 3.33 1.3 2.4 3.0 3.8 5.2 6.0 18.0

JR1072 JR1072 2.93 2.6 4.5 6.0 8.0 9.6 11.3 17.3

JR1074 JR1074 2.93 2.7 4.5 6.0 8.0 9.6 11.3 17.3

JRO1003 JRO1003 0.72 1.2 1.8 2.2 2.9 3.4 4.0 5.8

JRO1004 JRO1004 0.58 0.8 1.5 2.1 2.9 3.6 4.3 6.5

JRO1005 JRO1005 0.72 1.2 1.7 2.2 2.9 3.4 3.9 5.7

JRO1007 JRO1007 0.58 0.7 1.5 2.1 2.9 3.6 4.3 6.5

JRO1008 JRO1008 0.72 1.0 1.4 2.0 2.6 3.2 3.9 5.9

JRO1009 JRO1009 0.95 1.1 2.0 2.8 3.8 4.7 5.7 8.8

JRO1010 JRO1010 1.73 2.0 3.3 4.4 6.0 7.2 8.6 12.8

JRO1040 JRO1040 1.84 2.2 3.6 4.9 6.5 7.9 9.3 13.8

JRO1050 JRO1050 1.92 2.3 3.9 5.1 6.8 8.3 9.8 14.4

JRO1052 JRO1052 1.92 2.3 3.8 5.1 6.8 8.2 9.7 14.3

JRO1054 JRO1054 1.92 2.2 3.8 5.1 6.8 8.2 9.7 14.3

JRO1056 JRO1056 2.12 2.6 4.4 5.8 7.7 9.3 10.9 16.0

JRO1060 JRO1060 3.16 2.9 5.0 6.6 8.7 10.5 12.3 18.2

JRO1070 JRO1070 2.93 2.6 4.5 6.0 8.0 9.6 11.3 17.4
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Table D4: Baseline with SWM Model – 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]

JRO1090 JRO1090 3.24 3.0 5.1 6.8 9.0 10.8 12.6 18.6

JRO1092 JRO1092 3.43 3.1 5.5 7.3 9.7 11.6 13.6 19.7

JRO1095 JRO1095 3.43 3.3 5.8 7.6 10.0 11.9 13.8 19.6

JRO1098 JRO1098 3.43 2.8 5.1 6.8 8.9 10.6 12.5 18.8

JRO1110 JRO1110 4.47 3.4 6.1 8.3 11.2 13.6 15.9 23.5

JRO1120 JRO1120 4.47 3.4 6.1 8.3 11.2 13.6 15.9 23.5

JRO1130 JRO1130 4.56 3.4 6.2 8.3 11.3 13.7 16.1 23.7

JRO1162 JRO1162 6.24 3.8 7.1 9.8 13.5 16.4 19.3 28.6

JRO1190 JRO1190 6.70 3.9 7.4 10.2 14.0 17.0 20.1 29.8

JRO3010 JRO3010 0.20 0.4 0.8 1.1 1.5 1.8 2.1 3.0

JRO3020 JRO3020 0.51 1.0 1.8 2.5 3.4 4.1 4.9 7.2

JRO3025 JRO3025 0.74 0.9 1.6 2.3 3.2 3.9 4.9 7.3

MC_1 MC_1 60.11 24.8 40.7 52.2 68.6 84.6 104.3 161.7

MC_191 MC_191 16.40 23.4 37.9 48.7 62.9 74.0 85.1 112.7

MC_2016J101 MC_2016J101 0.00 1.6 2.4 3.0 4.0 4.7 5.3 8.1

MC_2016J102 MC_2016J102 0.00 3.1 5.2 6.9 9.0 10.6 12.9 20.0

MC_2016J103 MC_2016J103 65.28 23.7 40.2 51.5 68.7 82.5 100.4 157.9

MC_2016J104 MC_2016J104 61.46 24.5 40.2 51.8 68.2 83.7 103.4 160.0

MC_2016J105 MC_2016J105 0.00 6.2 9.2 11.5 14.7 17.1 19.2 39.2

MC_2016J107 MC_2016J107 59.75 24.9 40.5 51.9 68.1 84.9 104.6 162.2

MC_206 MC_206 66.76 23.8 40.4 51.8 68.8 82.4 100.3 157.1

MC_210 MC_210 61.46 24.6 40.4 52.0 68.5 83.9 103.7 160.6

MC_211 MC_211 64.44 26.5 42.9 55.6 73.8 87.1 104.8 161.9

MC_213 MC_213 59.16 24.9 40.6 52.0 68.2 85.4 105.0 163.0

MC_CJ6316.11 MC_CJ6316.11 67.01 23.0 38.2 47.7 62.5 80.1 97.8 152.7

MC_CJ6319.02 MC_CJ6319.02 65.35 23.7 40.1 51.4 68.5 82.5 100.4 157.9

MC_CJ6319.09 MC_CJ6319.09 65.12 23.7 40.2 51.6 68.7 82.5 100.4 157.9

MC_CJ6319.105 MC_CJ6319.105 65.12 23.7 40.2 51.6 68.8 82.5 100.5 157.9

MC_CJ6320.092 MC_CJ6320.092 59.75 24.8 40.3 51.7 67.9 84.8 104.4 162.0

MC_CJ6320.159 MC_CJ6320.159 42.61 13.0 24.8 36.7 55.8 72.8 91.2 146.8

MC_CJ6340.10 MC_CJ6340.10 42.14 13.4 26.1 39.5 59.0 77.5 96.8 154.9

MC_CJ6340.16 MC_CJ6340.16 42.14 13.5 26.3 39.4 58.9 77.5 96.7 155.0

MC_J10049.08 MC_J10049.08 61.46 24.6 40.3 51.9 68.3 83.8 103.5 160.3

MC_J102 MC_J102 42.61 13.4 25.8 39.2 58.3 76.1 94.9 151.6

MC_J10245.6 MC_J10245.6 60.48 24.6 40.3 51.9 68.2 84.2 103.9 161.0

MC_J10517.17 MC_J10517.17 60.48 24.7 40.5 52.1 68.4 84.3 104.0 161.2

MC_J11026.54 MC_J11026.54 59.75 24.9 40.7 52.1 68.3 85.2 104.9 162.7

MC_J1111.388 MC_J1111.388 0.00 2.3 3.7 4.6 5.1 5.4 11.4 26.9

MC_J11444.06 MC_J11444.06 59.38 24.9 40.6 52.1 68.3 85.3 104.9 162.8

MC_J11644.25 MC_J11644.25 16.45 23.4 37.9 48.8 63.5 74.7 85.9 113.4

MC_J12080.01 MC_J12080.01 16.45 23.4 37.8 48.6 63.0 74.2 85.2 112.8

Page 23 of 26



TP112084

Rouge Watershed Study

September 7, 2018

2 5 10 25 50 100 350

Table D4: Baseline with SWM Model – 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]

MC_J121 MC_J121 42.14 13.5 26.6 39.4 58.9 77.4 96.8 155.0

MC_J12295.92 MC_J12295.92 12.46 19.0 31.3 40.3 52.0 60.6 69.4 90.1

MC_J1796.99 MC_J1796.99 42.27 13.4 25.9 39.9 59.2 77.8 97.1 155.3

MC_J188.8922 MC_J188.8922 1.32 3.1 5.2 7.0 9.1 10.7 13.0 19.6

MC_J19 MC_J19 0.00 1.2 1.9 2.5 3.2 3.6 4.0 6.7

MC_J232.0159 MC_J232.0159 0.00 7.1 10.5 13.0 16.6 18.8 20.4 30.7

MC_J32.23925 MC_J32.23925 42.71 13.1 24.9 36.6 55.6 72.4 90.5 145.2

MC_J45.61463 MC_J45.61463 2.74 6.7 9.8 11.8 16.0 18.4 20.1 30.9

MC_J490.1504 MC_J490.1504 0.00 3.0 4.8 6.2 7.9 9.3 12.1 17.3

MC_J6185.092 MC_J6185.092 67.01 20.8 34.2 44.0 61.5 78.6 96.1 151.4

MC_J68 MC_J68 12.35 19.0 31.6 40.7 52.6 61.2 70.0 90.0

MC_J712.3849 MC_J712.3849 42.61 13.1 24.9 36.9 56.0 73.2 91.6 147.5

MC_J7181.735 MC_J7181.735 65.35 23.7 40.0 51.2 68.2 82.3 100.2 157.4

MC_J72.11543 MC_J72.11543 3.93 6.5 12.0 15.5 20.4 23.6 27.0 39.4

MC_J7867.152 MC_J7867.152 65.12 26.2 55.3 69.9 84.1 90.7 101.5 158.6

MC_J8763.53 MC_J8763.53 64.89 23.9 44.1 58.5 75.3 87.3 103.9 160.8

MC_J9343.321 MC_J9343.321 64.44 26.2 42.5 56.0 74.0 87.1 104.7 161.7

MC_J9470.639 MC_J9470.639 61.70 24.6 39.9 51.9 68.3 83.6 103.2 159.5

MC_T5-1 MC_T5-1 0.00 0.6 1.0 1.3 1.6 1.9 2.2 3.0

MC_T5-2 MC_T5-2 0.00 1.0 1.5 1.9 2.5 2.9 3.6 5.0

MC_T5-3 MC_T5-3 0.00 1.0 1.4 1.9 2.4 2.7 3.2 4.7

MC_T5-4 MC_T5-4 0.00 2.9 4.7 6.1 7.8 9.2 11.2 16.6

MC_t5split MC_t5split 0.00 1.2 1.7 2.1 2.5 2.9 3.2 4.2

MFUA_BE1 MFUA_BE1 21.99 5.1 13.7 20.0 27.7 35.6 43.1 63.6

MFUA_BE2 MFUA_BE2 12.10 5.3 11.0 16.4 24.1 30.8 37.3 58.8

MFUA_BR4 MFUA_BR4 0.96 0.0 0.1 0.5 0.9 1.3 3.7 13.5

MFUA_CJ8212.42 MFUA_CJ8212.42 27.25 2.3 5.7 9.1 17.1 24.4 32.0 55.9

MFUA_J11760.15 MFUA_J11760.15 12.29 5.0 11.1 16.8 24.5 31.4 37.3 56.2

MFUA_J2 MFUA_J2 13.82 5.3 11.2 18.8 27.2 33.3 38.2 55.5

MFUA_J4 MFUA_J4 27.92 2.3 5.9 9.1 17.0 24.4 31.9 55.7

MFUA_J6167.4 MFUA_J6167.4 26.85 2.3 5.6 9.1 17.1 24.3 31.9 55.9

MFUA_J6404. MFUA_J6404. 1.27 0.4 1.3 1.9 2.8 3.6 4.3 7.4

MFUA_JBE1030 MFUA_JBE1030 12.10 5.3 11.0 16.4 24.1 30.9 37.5 59.9

MFUA_JBE1040 MFUA_JBE1040 12.10 5.3 11.1 16.4 24.2 31.0 37.5 60.1

MFUA_JBE1051 MFUA_JBE1051 12.18 5.3 11.0 16.3 24.0 30.6 37.1 57.7

MFUA_JBE1055 MFUA_JBE1055 12.18 5.1 10.8 16.3 24.4 31.8 37.3 59.4

MFUA_JBE1060 MFUA_JBE1060 13.09 6.0 12.5 18.0 24.5 31.2 37.1 55.6

MFUA_JBE1090 MFUA_JBE1090 0.57 0.2 0.6 0.9 1.2 2.6 3.5 11.3

MFUA_JBE1105 MFUA_JBE1105 13.09 5.3 11.4 17.3 24.3 31.2 37.1 55.4

MFUA_JBE1110 MFUA_JBE1110 13.09 5.5 11.7 18.8 27.4 33.6 38.7 55.8

MFUA_JBE1120 MFUA_JBE1120 13.09 5.3 11.2 17.9 26.3 33.0 38.1 55.4
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Table D4: Baseline with SWM Model – 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]

MFUA_JBE1125 MFUA_JBE1125 13.82 5.2 11.4 18.5 29.3 37.9 44.9 62.5

MFUA_JBE1130 MFUA_JBE1130 13.82 5.2 11.1 17.2 27.0 34.2 40.4 56.4

MFUA_JBE1140 MFUA_JBE1140 14.01 5.2 11.1 17.1 26.7 33.9 40.2 56.3

MFUA_JBE1150 MFUA_JBE1150 14.01 5.2 11.1 17.1 26.6 33.9 40.0 56.3

MFUA_JBE1151 MFUA_JBE1151 18.93 5.9 12.9 19.9 31.0 39.6 47.0 67.1

MFUA_JBE1152 MFUA_JBE1152 18.93 5.8 12.8 19.7 30.5 39.0 46.2 66.5

MFUA_JBE1154 MFUA_JBE1154 19.95 5.9 13.0 20.0 30.9 39.2 46.6 67.1

MFUA_JBE1156 MFUA_JBE1156 19.95 5.9 13.0 19.9 30.5 38.7 46.2 66.7

MFUA_JBE1162 MFUA_JBE1162 20.19 5.9 12.9 19.7 30.2 38.4 45.9 66.5

MFUA_JBE1165 MFUA_JBE1165 20.33 5.8 12.8 19.6 29.9 38.0 45.6 66.1

MFUA_JBE1170 MFUA_JBE1170 20.47 5.8 12.8 19.5 29.8 37.9 45.5 66.1

MFUA_JBE1190 MFUA_JBE1190 20.71 6.3 13.9 20.7 31.1 39.3 47.2 67.5

MFUA_JBE1200 MFUA_JBE1200 20.98 5.8 13.1 19.5 29.5 37.5 45.4 66.1

MFUA_JBE1210 MFUA_JBE1210 21.32 6.1 14.8 21.3 30.3 38.1 45.5 65.0

MFUA_JBE1215 MFUA_JBE1215 21.53 5.5 14.1 20.1 27.8 35.7 43.1 63.5

MFUA_JBE1217 MFUA_JBE1217 21.53 5.3 14.4 20.8 28.3 36.4 43.8 64.1

MFUA_JBE3020 MFUA_JBE3020 2.37 1.6 3.2 4.6 6.8 8.4 10.0 15.1

MFUA_JBE3050 MFUA_JBE3050 2.37 1.2 2.7 4.0 5.9 7.6 9.3 14.3

MFUA_JBE3055 MFUA_JBE3055 2.63 1.1 2.7 4.1 6.3 8.1 9.9 15.3

MFUA_JBE3060 MFUA_JBE3060 3.53 1.4 3.4 5.1 7.5 9.7 11.8 18.3

MFUA_JBE3090 MFUA_JBE3090 3.76 1.2 3.0 4.6 7.0 9.1 11.3 17.9

MFUA_JBE3140 MFUA_JBE3140 4.45 0.7 1.9 3.1 4.7 6.2 7.7 16.8

MFUA_JBE3150 MFUA_JBE3150 4.92 0.7 1.9 3.1 4.7 6.2 7.9 16.7

MFUA_JBE4015 MFUA_JBE4015 0.09 0.2 0.4 0.5 0.7 0.8 1.0 1.4

MFUA_JBE4020 MFUA_JBE4020 0.09 0.1 0.3 0.4 0.5 0.6 0.7 1.0

MFUA_JBE4030 MFUA_JBE4030 0.09 0.1 0.3 0.4 0.5 0.6 0.7 1.0

MFUA_JBE4035 MFUA_JBE4035 0.09 0.1 0.2 0.3 0.4 0.5 0.6 0.8

MFUA_JBE4040 MFUA_JBE4040 0.09 0.1 0.3 0.4 0.5 0.5 0.6 0.9

MFUA_JBE4050 MFUA_JBE4050 0.71 0.1 0.3 0.4 0.7 2.1 3.4 14.2

MFUA_JBE4060 MFUA_JBE4060 1.02 0.1 0.2 0.3 0.5 2.4 4.2 11.5

MFUA_JBR1007 MFUA_JBR1007 4.80 2.2 4.8 6.6 9.3 11.5 13.9 21.2

MFUA_JBR1010 MFUA_JBR1010 4.80 2.2 4.8 6.6 9.3 11.5 13.9 21.2

MFUA_JBR1018 MFUA_JBR1018 21.12 1.3 4.5 8.2 15.4 22.0 28.8 51.6

MFUA_JBR1020 MFUA_JBR1020 21.12 1.3 4.5 8.2 15.4 22.0 28.8 51.6

MFUA_JBR1022 MFUA_JBR1022 25.92 2.9 5.8 9.1 17.2 24.7 32.4 58.1

MFUA_JBR1030 MFUA_JBR1030 25.92 3.3 6.8 9.4 17.2 24.7 32.4 58.1

MFUA_JBR1040 MFUA_JBR1040 26.39 2.8 6.2 9.1 17.2 24.7 32.4 58.0

MFUA_JBR1050 MFUA_JBR1050 26.39 2.6 6.1 9.2 17.4 24.7 32.3 57.8

MFUA_JBR1070 MFUA_JBR1070 26.85 2.3 5.6 9.1 17.0 24.2 31.8 55.6

MFUA_JBR1080 MFUA_JBR1080 26.85 2.5 5.9 9.2 17.4 25.0 32.6 57.8

MFUA_JBR1090 MFUA_JBR1090 27.25 2.3 5.7 9.1 17.1 24.4 32.0 55.9

Page 25 of 26



TP112084

Rouge Watershed Study

September 7, 2018

2 5 10 25 50 100 350

Table D4: Baseline with SWM Model – 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]

MFUA_JBR1110 MFUA_JBR1110 27.79 2.3 5.8 9.2 17.2 24.5 32.0 55.9

MFUA_JBR1116 MFUA_JBR1116 27.79 2.3 5.7 9.1 17.0 24.4 31.9 55.8

MFUA_JBR3025 MFUA_JBR3025 0.96 0.0 0.1 0.5 0.9 1.3 3.7 13.3

MFUA_JBR3070 MFUA_JBR3070 1.23 0.1 0.1 0.6 1.2 1.7 3.8 13.6

MFUA_JBR3075 MFUA_JBR3075 1.08 0.0 0.1 0.5 1.0 1.4 3.4 13.3

MFUA_JBR3100 MFUA_JBR3100 0.16 0.0 0.0 0.1 0.1 0.2 0.2 1.7

MFUA_JBR3115 MFUA_JBR3115 2.05 0.1 0.1 0.8 1.8 2.5 4.3 15.7

MFUA_JBR3120 MFUA_JBR3120 2.05 0.1 0.1 0.8 1.8 2.5 4.4 16.1

MFUA_JBR3135 MFUA_JBR3135 2.50 0.2 0.4 0.9 2.1 3.0 4.9 16.8

MFUA_JBR3150 MFUA_JBR3150 2.50 0.1 0.2 0.8 2.1 3.1 4.9 17.2

MFUA_JRO1030 MFUA_JRO1030 2.93 2.6 4.5 6.0 8.0 9.6 11.4 17.7

MFUA_JRO1160 MFUA_JRO1160 6.19 3.8 7.2 9.8 13.5 16.4 19.3 28.6

R1 R1 4.64 3.4 6.2 8.4 11.4 13.8 16.2 23.8

RH_Rouge404-G RH_Rouge404-G 35.62 13.1 25.8 36.5 55.8 73.8 92.2 149.6

RH_RougeEast-F RH_RougeEast-F 13.58 3.8 9.1 14.5 22.9 29.4 37.0 60.2

RH_RougeWest-E RH_RougeWest-E 2.28 2.3 3.9 5.1 6.9 8.4 10.0 15.1

TRCA_MorningsideFinch-HY048 TRCA_MorningsideFinch-HY048 15.70 9.8 16.2 24.1 35.8 44.9 53.5 88.9

TRCA_MorningsideSeasons-HY049 TRCA_MorningsideSeasons-HY049 11.03 7.9 13.5 19.3 28.4 35.8 43.2 72.6

WSC_02HC022 WSC_02HC022 178.08 23.0 44.3 61.5 92.9 123.1 155.0 251.2

WSC_02HC028 WSC_02HC028 82.56 6.8 12.1 19.5 31.4 42.6 54.0 96.9

WSC_02HC053 WSC_02HC053 57.19 8.3 15.1 20.5 29.8 38.4 46.1 84.1
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71 71 2.59 2.2 3.6 4.7 6.3 7.7 9.1 14.7

84 84 6.61 5.3 9.5 13.4 19.8 25.5 31.1 45.7

167 167 29.41 7.5 15.5 22.1 32.4 41.5 50.4 74.7

BE4 BE4 1.81 2.3 3.7 4.9 6.6 8.0 9.5 14.3

BR1 BR1 2.92 0.2 0.2 0.8 2.0 3.1 4.9 16.3

BR3 BR3 4.80 2.3 4.8 6.7 9.4 11.6 14.0 21.4

CJ7201.15 CJ7201.15 29.41 7.3 15.4 21.6 32.1 41.2 50.1 74.4

CJ7201.16 CJ7201.16 29.41 7.3 15.4 21.7 32.1 41.3 50.1 74.5

CJ7201.19 CJ7201.19 29.41 7.3 15.4 21.9 32.2 41.3 50.2 74.6

CJ7201.2 CJ7201.2 29.41 7.4 15.5 22.0 32.4 41.5 50.4 74.6

CJ7201.22 CJ7201.22 29.41 7.5 15.5 22.1 32.4 41.5 50.3 74.6

CJ7201.226 CJ7201.226 29.41 7.5 15.5 22.1 32.4 41.5 50.3 74.6

CJ7202.000 CJ7202.000 5.06 3.3 6.8 9.3 13.4 16.5 20.0 32.1

CJ7202.002 CJ7202.002 5.06 3.3 6.8 9.3 13.4 16.6 20.1 32.2

CJ7205.24 CJ7205.24 2.00 2.8 4.7 6.3 8.0 10.1 12.3 20.5

CJ7205.25 CJ7205.25 2.00 2.8 4.7 6.3 8.0 10.1 12.3 20.4

CJ7205.252 CJ7205.252 2.00 2.8 4.7 6.3 8.0 10.0 12.2 20.3

CJ7205.254 CJ7205.254 2.00 2.8 4.7 6.3 8.0 10.1 12.3 20.6

CJ7205.29 CJ7205.29 1.61 2.3 4.0 5.3 6.9 8.8 11.0 16.7

CJ7205.3 CJ7205.3 1.61 2.3 4.0 5.3 6.9 8.9 11.1 17.3

CJ7220.03 CJ7220.03 21.99 7.0 14.6 20.6 29.5 37.2 44.9 66.3

CJ7220.04 CJ7220.04 21.99 7.0 14.7 20.7 29.6 37.3 44.9 66.4

CJ7220.1 CJ7220.1 21.99 7.0 15.0 21.0 29.7 37.4 45.1 66.5

CJ7220.11 CJ7220.11 21.99 7.0 15.0 21.0 29.7 37.4 45.1 66.5

CJ8212.03 CJ8212.03 33.00 2.3 5.9 9.5 17.0 24.8 32.6 58.5

CJ8212.04 CJ8212.04 32.75 2.3 6.1 9.6 17.0 24.8 32.6 58.6

CJ8230.16 CJ8230.16 20.65 1.3 4.4 8.0 15.1 21.7 28.5 51.4

CJ8230.24 CJ8230.24 19.67 1.3 4.4 8.0 15.2 21.7 28.5 50.9

CJ8230.25 CJ8230.25 19.67 1.3 4.4 8.1 15.2 21.8 28.6 51.0

CJ8230.28 CJ8230.28 19.67 1.3 4.4 8.1 15.3 21.9 28.7 51.1

CJ8230.29 CJ8230.29 19.67 1.4 4.6 8.5 16.1 23.0 30.1 54.1

J1 J1 1.19 2.0 3.5 4.6 6.2 7.5 8.8 12.8

J10 J10 2.63 2.1 3.0 3.7 4.6 5.3 6.1 8.9

J100 J100 3.33 2.5 3.5 4.9 6.0 6.8 7.7 17.6

J100.0774 J100.0774 0.89 4.4 6.4 7.8 9.6 11.0 12.4 16.4

J100.8818 J100.8818 4.25 5.2 8.0 10.1 14.8 17.6 20.3 28.1

J1003.625 J1003.625 6.57 2.1 5.1 8.3 13.3 17.2 21.6 34.7

J10033.53 J10033.53 185.99 23.2 45.6 65.1 98.0 128.2 159.8 255.9

J10033.55 J10033.55 33.80 18.4 32.3 42.7 62.0 79.2 97.8 153.8

J10066.45 J10066.45 2.36 0.8 1.2 1.6 2.0 2.5 2.9 4.7

J1009.352 J1009.352 6.68 1.4 2.1 2.6 3.5 4.3 5.3 9.3

Table D5: Future Uncontrolled Model - 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]
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Table D5: Future Uncontrolled Model - 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]

J101 J101 80.08 7.0 13.0 21.2 33.2 44.3 56.8 99.4

J101.8575 J101.8575 3.33 2.3 3.9 5.0 6.7 8.0 9.3 13.4

J1010.373 J1010.373 149.09 22.0 43.3 62.6 93.6 121.2 150.8 239.0

J1011.599 J1011.599 0.77 1.1 1.7 2.3 3.2 3.8 4.5 6.6

J10135.32 J10135.32 19.68 16.2 28.8 36.7 48.2 59.5 72.0 108.6

J102 J102 82.39 7.1 12.8 21.0 32.9 44.2 56.8 100.2

J1022.09 J1022.09 2.03 1.5 3.5 4.8 6.5 7.6 8.8 12.9

J103 J103 175.79 23.2 46.0 65.2 98.5 128.3 159.7 256.0

J1037.817 J1037.817 2.81 7.5 11.1 13.8 17.3 20.0 22.9 31.2

J104 J104 0.77 1.0 1.9 2.3 3.2 3.9 4.6 6.8

J105.9794 J105.9794 6.63 2.3 5.2 8.2 13.5 17.4 21.7 34.8

J1053.834 J1053.834 1.94 3.4 5.1 6.5 8.4 9.9 11.4 16.7

J106.5236 J106.5236 2.13 5.5 8.3 10.2 12.8 14.8 16.9 23.3

J10660.01 J10660.01 92.59 11.6 18.2 22.6 31.9 43.1 55.5 100.0

J1067.445 J1067.445 1.21 5.5 8.3 10.3 13.0 15.0 17.1 23.0

J1069.724 J1069.724 8.89 1.4 2.4 3.4 4.7 6.1 7.8 14.3

J107.6241 J107.6241 7.64 6.2 9.3 11.6 14.5 16.7 19.0 25.5

J10710.81 J10710.81 18.87 16.3 27.7 36.0 47.0 58.2 70.6 106.6

J10751.68 J10751.68 185.99 23.2 45.6 65.1 98.0 128.2 159.8 256.0

J1076.135 J1076.135 329.74 30.1 57.1 85.4 128.5 167.6 208.9 333.8

J1079.61 J1079.61 1.25 1.4 1.8 2.2 2.7 3.1 3.5 5.0

J108 J108 34.57 2.3 5.9 9.8 17.0 24.8 32.8 57.8

J108.1561 J108.1561 2.34 7.0 10.6 12.9 16.4 19.2 21.8 29.9

J1083.883 J1083.883 1.03 0.5 0.9 1.4 2.1 2.6 3.1 4.8

J109 J109 3.33 2.5 3.5 4.6 6.0 6.8 7.6 17.7

J1099.967 J1099.967 1.68 2.3 3.2 3.8 4.7 5.6 6.6 10.2

J11 J11 1.55 1.7 2.3 2.7 3.3 3.8 4.3 6.2

J110 J110 35.80 3.4 5.6 9.0 17.7 25.4 33.5 58.8

J110.797 J110.797 1.80 1.2 1.7 2.1 2.6 3.1 3.6 5.5

J1104.306 J1104.306 4.26 1.7 3.3 4.5 6.1 7.5 8.8 13.3

J1104.942 J1104.942 21.00 5.4 8.9 12.5 17.4 21.0 26.0 40.0

J11065.02 J11065.02 18.87 16.2 27.9 36.1 47.1 58.2 70.6 106.6

J111 J111 66.19 7.5 15.4 23.4 35.9 47.5 61.2 106.5

J11167.85 J11167.85 18.08 15.8 27.6 35.5 46.2 56.7 68.9 104.3

J11175.03 J11175.03 92.59 11.1 17.4 22.5 31.8 43.2 55.5 100.1

J112 J112 30.37 7.1 15.4 21.0 31.2 40.2 49.1 73.3

J112.23 J112.23 6.39 1.0 1.8 2.6 4.3 5.8 7.1 11.8

J1128.31 J1128.31 1.19 4.9 7.0 8.4 10.3 11.8 13.3 17.5

J11281.85 J11281.85 19.67 1.5 4.7 8.7 16.5 23.5 30.7 55.3

J113 J113 0.98 1.5 2.2 2.7 3.5 4.0 4.7 6.5

J11362.36 J11362.36 92.33 11.0 17.2 22.4 31.8 43.2 55.5 100.1
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Flow Node Model Node
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J1138.859 J1138.859 2.08 1.7 2.7 3.4 4.4 5.2 6.0 8.5

J11430.19 J11430.19 18.08 15.9 27.5 35.4 46.2 56.7 68.9 104.3

J1144.89 J1144.89 2.21 2.2 3.4 4.8 7.1 9.0 10.7 16.6

J115 J115 9.84 3.6 5.6 6.9 9.2 11.3 13.6 23.5

J1152.087 J1152.087 5.07 1.3 3.6 6.1 10.5 13.8 17.6 29.2

J11537.52 J11537.52 185.99 23.2 45.6 65.1 98.1 128.2 159.9 256.1

J11574.59 J11574.59 16.80 16.0 26.7 34.2 44.6 54.0 66.1 102.3

J1158.707 J1158.707 2.44 3.7 4.9 6.2 8.2 9.6 11.0 15.0

J116 J116 69.01 7.5 14.7 23.1 35.0 46.1 59.3 103.6

J116.1422 J116.1422 2.13 1.1 1.5 1.8 2.3 2.6 3.0 4.3

J1163.847 J1163.847 2.63 1.9 2.7 3.3 4.1 4.8 5.7 8.7

J11663.83 J11663.83 92.24 10.8 17.0 21.5 31.8 43.2 55.5 100.1

J117 J117 0.89 2.3 3.7 4.7 6.3 7.8 9.6 14.8

J117.3223 J117.3223 166.54 22.7 44.9 64.3 96.9 126.1 156.8 249.9

J117.7364 J117.7364 0.64 1.8 2.7 3.5 5.1 5.8 6.4 8.3

J1171.848 J1171.848 2.45 3.7 5.6 6.9 8.6 9.9 10.7 14.8

J1172.424 J1172.424 9.34 13.6 21.7 27.7 36.2 42.8 49.8 68.0

J118 J118 16.27 16.0 26.3 33.6 43.8 52.8 65.0 101.5

J1180.818 J1180.818 0.80 1.3 1.7 2.0 2.5 2.9 3.4 4.8

J119 J119 35.12 18.4 31.4 43.7 63.1 80.1 98.4 155.5

J11951.45 J11951.45 16.27 15.9 26.1 33.4 43.5 52.7 64.9 100.7

J1197.306 J1197.306 2.41 3.1 4.7 5.8 7.4 8.0 9.5 11.9

J1199.653 J1199.653 8.64 14.3 21.1 26.0 32.4 37.4 41.4 58.9

J12 J12 2.68 1.9 2.7 3.3 4.1 4.9 5.7 8.9

J120 J120 3.46 1.8 3.1 4.6 6.7 8.2 9.7 15.1

J1200.62 J1200.62 112.22 22.4 37.1 48.4 63.6 75.4 86.7 123.3

J12035.81 J12035.81 91.75 10.6 16.5 20.7 31.8 43.2 55.6 100.2

J1207.134 J1207.134 5.41 1.4 2.8 3.6 4.9 6.3 7.7 12.3

J121 J121 1.69 7.7 11.3 13.7 16.9 19.3 21.7 28.7

J12128.27 J12128.27 91.75 10.9 16.8 20.9 31.9 43.3 55.8 100.4

J122 J122 85.84 6.9 12.5 20.5 32.6 43.5 55.9 99.4

J122_2 J122_2 7.00 3.6 7.1 9.9 13.8 16.8 20.0 29.8

J12216.92 J12216.92 5.85 1.4 3.2 5.6 10.9 16.0 20.8 34.4

J12245.8 J12245.8 185.09 23.2 45.6 65.1 98.0 128.2 159.9 256.0

J1226.641 J1226.641 1.03 0.6 1.0 1.5 2.2 2.8 3.4 5.1

J124 J124 3.04 6.0 9.3 11.9 15.4 18.0 20.6 27.7

J12401.51 J12401.51 19.67 1.6 5.3 10.0 18.9 27.0 35.0 61.6

J1241.357 J1241.357 1.20 2.3 2.9 3.3 4.5 5.8 7.2 11.8

J12466.25 J12466.25 91.10 10.4 15.8 20.0 31.9 43.3 55.8 100.3

J1249.856 J1249.856 0.93 2.4 3.5 4.1 5.0 5.8 6.6 9.0

J125 J125 67.83 7.7 14.8 23.1 34.7 45.6 58.6 102.4
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J126 J126 4.51 2.1 4.3 6.0 8.5 10.6 12.8 20.2

J127 J127 2.79 1.1 2.3 3.6 6.5 8.7 11.2 18.5

J12718.41 J12718.41 185.09 23.2 45.6 65.1 98.0 128.2 159.9 256.0

J1276.593 J1276.593 0.53 0.6 1.4 2.0 3.0 4.4 5.9 9.0

J12763.44 J12763.44 90.55 9.7 14.7 20.0 31.9 43.3 55.7 100.2

J12792.23 J12792.23 184.48 23.2 45.6 65.1 98.1 128.2 159.9 256.2

J1289.977 J1289.977 0.27 0.2 0.3 0.4 0.5 0.6 0.7 1.1

J129 J129 3.93 6.8 12.5 16.2 21.5 25.1 29.5 43.4

J12911.83 J12911.83 5.72 1.4 3.1 5.5 10.8 15.7 20.4 33.4

J12978.41 J12978.41 11.11 20.0 32.5 41.3 52.6 60.9 69.5 90.5

J1298.255 J1298.255 3.77 0.9 2.4 3.6 5.8 7.7 9.6 15.4

J13 J13 3.24 2.7 3.7 4.5 5.5 6.3 7.2 10.0

J130 J130 2.11 2.1 3.3 4.2 5.4 6.5 7.5 10.6

J1300.86 J1300.86 2.49 5.9 8.5 10.3 12.6 14.4 16.1 26.9

J13011.35 J13011.35 86.93 6.8 12.2 20.0 31.7 43.0 55.3 99.2

J131 J131 4.33 0.7 1.2 1.6 2.2 2.7 3.4 6.4

J131.9914 J131.9914 0.51 0.2 0.3 0.4 0.5 0.6 0.7 1.0

J13140.81 J13140.81 86.79 6.8 12.2 20.0 32.2 43.3 55.9 99.3

J13166.37 J13166.37 18.66 2.0 6.0 11.0 20.1 28.0 36.2 62.9

J132 J132 5.99 1.1 1.7 2.3 3.1 3.8 4.6 7.3

J1322.322 J1322.322 0.88 1.2 1.6 2.0 2.4 2.7 3.0 3.8

J1336.424 J1336.424 2.45 3.8 5.7 7.1 8.9 10.3 11.8 16.2

J134 J134 14.25 1.8 2.9 3.8 5.3 6.8 8.8 17.8

J134.7723 J134.7723 4.60 0.9 2.8 4.3 6.8 8.9 11.2 18.3

J1343.847 J1343.847 8.76 1.4 2.4 3.3 4.7 6.0 7.6 14.0

J13443.66 J13443.66 5.72 1.4 3.2 5.6 10.9 15.6 20.3 33.0

J135 J135 75.33 6.6 12.9 20.9 32.5 43.2 55.1 95.8

J1353.169 J1353.169 2.94 2.7 5.1 7.6 11.8 15.1 18.7 27.1

J13586.77 J13586.77 183.35 23.2 45.6 65.1 98.1 128.3 159.8 256.1

J136 J136 6.37 1.9 4.8 7.9 13.0 16.9 21.4 34.7

J13622.04 J13622.04 11.11 20.2 32.4 41.4 52.7 61.1 69.3 91.6

J137 J137 0.98 1.2 1.7 2.1 2.7 3.1 3.6 5.2

J1379.244 J1379.244 3.66 2.1 3.1 3.8 5.0 5.9 6.9 10.4

J138 J138 90.55 9.7 14.7 20.0 31.9 43.3 55.8 100.2

J1380.651 J1380.651 13.48 4.3 8.7 12.2 16.9 20.9 24.6 37.6

J1387.892 J1387.892 0.75 1.1 1.5 1.8 2.2 2.5 2.9 4.0

J1389.503 J1389.503 3.11 11.6 17.4 21.4 26.5 30.4 34.3 45.5

J139 J139 4.97 2.8 5.3 7.3 11.7 14.7 18.5 31.3

J13974.86 J13974.86 5.25 1.3 3.0 5.4 10.6 15.4 20.2 31.6

J14 J14 5.09 1.4 1.9 2.3 2.9 3.3 3.8 6.5

J140 J140 2.57 2.5 3.8 4.6 5.8 6.8 7.8 11.0
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J1400.456 J1400.456 1.94 3.5 5.2 6.5 8.5 10.1 11.7 16.9

J14042.93 J14042.93 18.66 2.0 6.1 11.1 20.3 28.3 36.6 63.5

J14156.56 J14156.56 17.60 2.0 6.1 10.9 19.8 27.5 35.4 61.3

J14183.08 J14183.08 86.53 6.9 12.3 20.2 33.2 43.9 56.8 99.7

J142 J142 3.21 2.8 4.3 5.4 7.0 8.3 9.6 13.6

J1427.292 J1427.292 3.69 5.2 7.8 9.8 12.6 15.2 17.7 25.4

J14275 J14275 13.00 1.6 4.5 8.0 14.6 20.3 26.1 45.6

J143.5166 J143.5166 1.29 1.5 2.0 2.4 3.0 3.4 3.9 5.5

J144 J144 12.43 5.1 11.1 16.9 26.6 34.1 42.6 69.2

J14434.35 J14434.35 183.35 23.2 45.7 65.1 98.1 128.3 159.8 256.3

J145 J145 71.52 7.1 13.2 22.0 34.9 45.4 58.3 99.4

J1451.748 J1451.748 9.25 13.5 21.5 27.5 36.0 42.5 49.4 67.6

J14579.64 J14579.64 9.76 18.8 30.1 38.2 48.9 56.5 64.4 88.3

J146 J146 69.72 7.3 13.2 25.0 38.3 45.9 59.0 104.2

J147 J147 6.31 10.7 16.4 20.8 27.1 32.0 36.8 50.3

J14701.41 J14701.41 4.83 1.9 3.7 5.6 9.4 12.8 16.5 28.8

J1475.324 J1475.324 2.57 2.4 3.5 4.4 5.5 6.4 7.4 10.4

J1476.697 J1476.697 1.00 0.8 1.0 1.3 1.6 1.9 2.1 3.1

J14797.84 J14797.84 12.68 1.7 4.6 8.2 14.5 20.0 25.7 44.7

J148 J148 70.63 7.1 13.3 22.2 34.9 45.3 58.3 100.7

J148.3467 J148.3467 1.05 1.0 1.4 1.9 2.7 3.3 4.0 6.2

J1488.546 J1488.546 8.27 14.9 21.6 26.5 33.0 38.0 41.5 59.1

J149 J149 72.55 6.5 12.8 20.7 32.0 42.3 54.0 93.7

J150 J150 1.30 1.7 2.6 3.4 4.8 5.9 7.2 10.7

J15070.23 J15070.23 11.62 1.7 4.5 7.8 13.7 19.0 24.2 42.0

J151 J151 2.76 2.1 3.5 4.5 5.9 7.0 8.2 11.8

J1513.907 J1513.907 2.44 3.4 5.1 6.5 8.6 10.1 11.4 15.5

J1515.793 J1515.793 5.35 3.0 5.1 6.7 8.6 9.9 11.2 14.9

J15175.75 J15175.75 182.29 23.2 45.7 65.1 98.1 128.4 159.9 256.7

J15191.03 J15191.03 85.84 6.9 12.3 20.3 33.8 44.5 57.8 99.8

J1520.455 J1520.455 0.24 0.5 0.7 0.9 1.2 1.4 1.6 2.3

J153 J153 8.98 13.7 21.6 27.5 35.8 42.2 49.3 68.8

J15468.27 J15468.27 6.73 6.2 9.7 13.7 20.1 25.9 31.4 46.4

J1547.353 J1547.353 1.94 3.5 5.2 6.5 8.6 10.1 11.6 17.0

J156.6575 J156.6575 10.42 15.3 24.5 31.2 39.8 47.3 54.6 75.1

J156.7592 J156.7592 5.30 7.4 11.2 14.3 19.0 22.5 26.1 36.6

J1561.104 J1561.104 66.55 8.3 17.9 26.3 40.5 53.3 67.8 115.8

J1561.571 J1561.571 2.08 1.9 2.9 3.7 4.7 5.5 6.3 9.0

J157 J157 10.28 3.7 7.7 10.8 14.8 18.2 21.5 31.0

J15723.81 J15723.81 3.34 4.6 7.1 9.0 11.6 13.6 15.7 21.8

J15784.54 J15784.54 4.53 1.8 3.4 5.3 9.1 12.6 16.3 29.1
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J1584.503 J1584.503 212.65 25.1 48.6 68.3 101.1 131.4 165.9 257.8

J15865.83 J15865.83 10.79 3.3 7.8 12.4 19.4 25.2 30.5 48.4

J159 J159 1.81 1.7 3.0 3.9 5.0 6.0 7.4 12.4

J1595.977 J1595.977 4.37 1.3 2.1 2.8 4.3 5.5 6.8 10.7

J16 J16 112.99 21.3 35.4 46.1 60.7 73.1 84.6 122.2

J160 J160 33.80 18.4 32.4 42.7 62.0 79.2 97.8 153.8

J161 J161 1.79 2.4 3.4 4.0 4.9 5.8 7.3 11.8

J16144.31 J16144.31 85.29 6.9 12.7 20.9 32.8 43.8 55.9 99.4

J16152.53 J16152.53 182.29 23.2 45.7 65.2 98.7 128.4 159.8 255.9

J162 J162 18.08 15.9 27.5 35.4 46.2 56.7 68.9 104.3

J1620.24 J1620.24 4.60 3.1 6.4 9.0 13.0 16.2 19.6 31.5

J16215.01 J16215.01 2.59 2.4 3.7 4.9 6.5 7.8 9.2 14.6

J163 J163 2.98 3.3 5.4 7.1 9.3 11.0 12.6 17.3

J16382.2 J16382.2 1.58 1.8 2.6 3.3 4.2 4.9 6.0 9.6

J164 J164 3.51 3.2 7.1 9.5 12.7 15.7 18.8 34.2

J1641.254 J1641.254 29.80 7.2 15.3 21.2 31.7 40.9 49.9 74.2

J1642.133 J1642.133 16.82 12.2 21.0 30.3 42.2 52.0 62.9 102.0

J1642.175 J1642.175 2.41 2.5 3.9 4.9 6.0 7.0 7.7 11.2

J1643.736 J1643.736 3.45 0.9 2.3 3.4 5.5 7.2 9.0 14.3

J16450.39 J16450.39 7.25 16.1 24.6 30.5 38.2 44.0 50.3 68.8

J16463.76 J16463.76 10.79 3.4 8.0 12.7 19.7 25.6 30.9 48.8

J165 J165 3.08 3.6 5.4 7.1 9.6 11.3 13.0 18.1

J165.3016 J165.3016 0.33 0.1 0.3 0.7 1.5 2.0 3.3 6.5

J1655.108 J1655.108 0.52 0.7 1.3 1.8 2.7 3.0 3.6 5.6

J166 J166 10.24 3.7 7.7 10.8 14.8 18.2 21.5 31.0

J1663.689 J1663.689 1.89 2.4 3.8 4.9 6.0 7.1 8.4 11.8

J16635.24 J16635.24 9.02 3.2 7.3 11.2 17.2 22.3 26.7 42.3

J167.4563 J167.4563 3.57 2.4 3.4 4.2 5.6 6.6 7.6 12.3

J16735.41 J16735.41 3.94 1.2 2.9 4.6 8.1 11.5 14.7 25.8

J168 J168 166.04 22.7 44.9 64.3 96.9 126.1 156.9 249.9

J169 J169 10.09 15.1 24.0 30.5 39.8 46.7 54.0 74.0

J169.6326 J169.6326 1.08 1.0 2.1 3.1 4.6 5.7 6.9 13.5

J16988.67 J16988.67 8.76 3.2 7.1 10.9 16.7 21.5 25.9 40.9

J17 J17 18.65 12.4 21.2 30.6 42.8 52.7 64.2 104.3

J17.48381 J17.48381 2.29 3.6 5.7 7.2 9.4 11.1 13.0 18.6

J170 J170 3.51 4.7 7.1 8.8 11.6 14.0 16.2 23.2

J170.1953 J170.1953 3.08 8.5 12.4 15.1 18.7 21.4 24.2 32.3

J17012.55 J17012.55 180.99 23.2 45.7 65.2 98.7 128.5 159.8 256.0

J1704.285 J1704.285 0.93 2.3 3.4 4.0 5.1 5.9 6.8 9.4

J17053 J17053 3.49 2.1 3.8 5.5 8.9 11.9 15.0 25.6

J1708.063 J1708.063 1.00 1.1 1.7 2.1 2.6 3.0 3.5 4.8
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J171 J171 66.55 8.3 18.0 26.4 40.5 53.4 67.8 115.8

J17170.71 J17170.71 7.63 3.6 7.8 11.4 17.2 21.9 26.0 40.3

J17177.76 J17177.76 0.68 0.7 1.3 2.0 3.2 4.2 5.2 8.1

J172 J172 3.74 5.0 7.8 10.1 12.8 15.0 17.5 25.1

J1720.598 J1720.598 34.46 2.3 6.2 10.0 17.1 24.8 32.8 58.0

J1723.343 J1723.343 13.41 5.0 11.5 17.4 26.9 34.6 43.4 69.9

J17247.58 J17247.58 85.29 6.9 12.7 20.9 32.7 43.7 56.2 99.8

J1728.346 J1728.346 2.03 1.4 2.7 3.7 4.8 5.5 6.6 9.9

J1728.606 J1728.606 8.76 1.6 2.5 3.6 5.0 6.4 8.0 14.4

J173 J173 18.87 16.2 28.1 36.2 47.2 58.2 70.7 106.6

J173.6733 J173.6733 0.89 2.2 3.5 4.5 5.9 7.5 9.1 14.1

J17311.37 J17311.37 5.35 10.2 15.8 19.8 25.2 29.4 33.5 45.4

J174 J174 67.30 8.3 18.3 26.2 40.3 53.2 67.7 115.7

J1746.331 J1746.331 2.04 1.8 2.7 3.2 4.2 4.9 5.8 8.4

J175 J175 4.34 7.5 11.6 14.5 18.6 21.9 25.1 34.7

J17537.04 J17537.04 180.38 23.2 45.7 65.2 98.8 128.5 159.9 256.0

J17542.71 J17542.71 7.11 4.0 8.1 11.4 16.6 20.9 25.0 38.3

J176 J176 4.54 3.1 6.4 8.9 12.9 16.1 19.4 31.2

J1769.093 J1769.093 0.74 0.3 0.4 0.5 0.6 0.8 0.9 1.4

J177 J177 3.30 5.2 7.9 9.9 12.5 14.4 16.5 22.5

J17730.16 J17730.16 6.10 3.5 6.6 9.3 13.8 17.4 20.8 32.2

J17731.1 J17731.1 3.06 2.4 3.9 5.4 8.4 11.0 13.6 22.5

J178 J178 142.94 25.2 46.1 64.1 96.2 123.9 153.5 242.9

J179 J179 6.42 13.4 20.5 25.6 32.4 37.8 43.2 58.8

J1791.891 J1791.891 0.88 1.0 1.4 1.7 2.1 2.4 2.7 3.7

J17954.64 J17954.64 5.82 3.4 6.4 8.9 13.1 16.5 19.6 30.1

J17972.73 J17972.73 84.41 6.9 12.7 20.9 32.8 43.8 56.4 99.8

J1798.748 J1798.748 329.74 30.2 57.4 86.6 131.8 171.2 213.3 337.7

J1799.907 J1799.907 1.66 3.2 4.6 5.8 7.6 8.9 10.2 14.4

J17992.23 J17992.23 0.68 0.7 1.3 1.9 2.9 3.8 4.8 7.6

J180 J180 3.00 12.1 17.8 21.9 27.1 31.1 35.1 46.8

J1800.27 J1800.27 3.90 2.9 6.2 8.7 12.7 15.9 19.2 31.5

J1802.935 J1802.935 3.66 2.1 3.0 3.7 4.7 5.5 6.4 9.0

J18033.33 J18033.33 179.56 23.2 45.7 65.2 98.7 128.4 159.8 256.0

J181 J181 34.28 18.5 32.7 43.1 62.4 79.6 98.3 154.5

J1816.949 J1816.949 2.30 3.0 4.3 5.4 6.9 8.1 9.3 13.4

J18174.28 J18174.28 2.24 1.9 3.3 4.5 6.8 8.7 10.6 17.2

J183 J183 41.65 15.1 28.1 41.6 60.8 78.9 97.9 155.8

J18357.37 J18357.37 5.82 2.9 5.9 8.3 12.2 15.6 18.6 29.1

J18495.31 J18495.31 3.72 1.2 2.3 3.3 4.9 6.3 7.2 11.7

J18512.98 J18512.98 84.41 6.9 12.9 20.9 32.7 43.8 56.3 99.9
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J186 J186 2.81 8.5 12.6 15.5 19.6 22.7 25.9 34.7

J186.9353 J186.9353 0.91 1.3 2.3 3.0 4.2 5.2 6.1 8.6

J18645.59 J18645.59 0.68 1.1 1.7 2.5 3.5 4.5 5.5 8.2

J18669.61 J18669.61 178.72 23.2 45.7 65.2 98.8 128.5 159.9 256.2

J18681.28 J18681.28 3.36 5.2 8.1 10.1 12.7 14.8 17.0 23.1

J187.2121 J187.2121 1.56 1.5 2.1 2.5 3.1 3.6 4.1 5.9

J1872.25 J1872.25 21.00 5.5 9.0 12.9 17.8 21.3 26.3 42.5

J1880.06 J1880.06 1.69 7.6 10.9 13.4 16.5 19.0 21.5 28.5

J1884.184 J1884.184 2.21 3.0 5.2 7.5 10.4 12.6 14.6 21.6

J18843.6 J18843.6 3.40 1.3 2.2 2.9 4.1 5.0 6.0 10.0

J1889.326 J1889.326 1.79 1.1 1.6 2.0 2.8 3.4 4.1 6.2

J189 J189 174.18 23.2 46.0 65.2 98.5 128.3 159.7 256.0

J18909.93 J18909.93 83.79 6.9 13.4 20.9 32.7 43.8 56.3 99.9

J1892.032 J1892.032 6.68 1.6 2.5 3.1 4.1 4.9 5.9 10.6

J19 J19 186.70 23.2 45.6 65.1 98.0 128.2 159.7 255.8

J19.23171 J19.23171 69.89 7.7 16.1 24.3 37.7 52.2 68.6 116.0

J1907.893 J1907.893 11.05 3.8 8.1 11.4 15.6 19.2 22.7 37.2

J192 J192 67.30 22.2 35.7 45.8 63.2 79.9 96.9 151.9

J19201.62 J19201.62 178.72 23.2 45.7 65.2 98.7 128.4 159.8 256.1

J193 J193 0.79 1.6 3.0 3.9 5.3 6.2 7.2 11.1

J193.0907 J193.0907 0.77 0.7 1.2 1.7 2.4 3.0 3.5 5.2

J194 J194 0.79 1.6 3.0 3.9 5.3 6.2 7.1 10.7

J19434.87 J19434.87 3.17 5.4 8.2 10.2 12.7 14.7 16.6 22.3

J19448.27 J19448.27 83.22 6.9 12.8 21.0 32.7 43.7 56.3 99.7

J195 J195 151.43 22.0 43.2 62.5 93.5 121.2 150.8 239.2

J196 J196 146.96 22.1 43.5 62.9 94.1 121.6 151.4 240.1

J196.9406 J196.9406 11.33 1.7 3.0 4.5 6.6 8.8 11.1 20.3

J19629.22 J19629.22 2.40 0.5 1.1 1.9 3.9 6.0 8.0 15.0

J1964.138 J1964.138 2.37 2.5 4.9 6.7 11.3 14.0 16.5 20.2

J19664.3 J19664.3 177.97 23.2 45.8 65.2 98.6 128.3 159.7 256.1

J197 J197 69.89 7.8 16.1 24.4 38.0 52.0 68.4 115.8

J1978.151 J1978.151 112.22 23.0 36.7 48.3 63.7 75.8 87.2 125.6

J1978.395 J1978.395 2.06 2.3 3.3 4.2 5.5 6.5 7.7 11.6

J198 J198 137.18 26.0 46.9 65.6 98.8 127.0 156.2 246.6

J19874.67 J19874.67 2.01 2.0 2.9 3.5 4.3 4.9 5.5 8.4

J199 J199 146.44 22.1 43.5 63.0 94.3 121.8 151.6 240.4

J199.6136 J199.6136 2.02 3.1 4.5 5.5 6.9 8.0 9.1 12.4

J2 J2 9.46 3.5 5.4 6.8 9.1 11.0 13.1 22.3

J200 J200 148.30 22.0 43.3 62.7 93.7 121.3 151.0 239.4

J201 J201 5.71 15.4 21.4 25.0 30.7 35.6 40.2 57.7

J20177.14 J20177.14 82.56 6.9 13.0 21.3 33.0 43.9 56.5 99.8
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J20190.78 J20190.78 177.32 23.2 45.8 65.2 98.7 128.3 159.8 256.1

J203 J203 104.98 23.6 37.6 50.6 64.6 75.5 84.9 119.4

J20316.43 J20316.43 2.40 0.8 1.7 2.8 5.0 6.8 8.8 14.7

J204 J204 178.72 23.2 45.7 65.2 98.7 128.4 159.8 256.1

J2045.617 J2045.617 3.49 1.4 2.7 3.7 5.5 7.1 8.6 12.7

J205 J205 0.47 1.4 2.0 2.4 2.9 3.4 3.9 5.1

J20504.63 J20504.63 1.20 1.0 1.8 2.5 3.8 5.0 6.3 10.1

J2057.826 J2057.826 1.66 3.2 4.7 5.9 7.8 9.1 10.4 14.6

J206.1956 J206.1956 1.69 0.9 1.3 1.6 2.1 2.5 2.9 4.2

J207 J207 0.24 1.6 2.3 2.8 3.5 3.9 4.4 5.7

J207.3486 J207.3486 2.24 1.4 2.4 3.2 4.3 5.2 6.0 8.9

J207.3773 J207.3773 3.27 2.4 5.0 7.3 11.2 14.3 17.5 25.9

J208 J208 1.50 6.1 8.8 10.8 13.4 15.3 17.3 23.0

J209 J209 1.55 7.0 10.3 13.0 15.7 16.2 18.0 21.8

J20952.49 J20952.49 82.39 7.0 12.5 20.9 32.8 44.0 56.6 99.9

J20971.89 J20971.89 0.64 0.5 1.0 1.4 2.1 2.7 3.3 5.2

J21 J21 5.45 1.7 2.5 3.2 4.1 5.0 5.9 9.3

J2105.741 J2105.741 0.95 1.3 2.7 3.0 3.6 4.4 5.4 7.9

J21078.79 J21078.79 175.79 23.2 45.9 65.2 98.5 128.3 159.7 256.0

J2114.251 J2114.251 9.01 13.6 21.4 27.4 35.7 42.0 49.2 68.4

J212 J212 3.20 12.9 18.5 22.2 27.4 31.2 35.0 45.9

J214 J214 181.22 23.2 45.7 65.2 98.7 128.5 159.8 256.0

J21490.93 J21490.93 80.37 6.7 12.8 20.9 32.8 43.8 56.3 99.0

J215 J215 6.58 16.9 23.4 27.0 31.8 35.5 36.5 56.4

J2157.078 J2157.078 3.65 1.4 2.7 3.6 4.9 6.0 7.2 11.0

J216 J216 2.41 2.1 3.4 4.4 5.7 6.8 7.9 11.2

J21653.63 J21653.63 175.58 23.2 46.0 65.2 98.5 128.3 159.7 256.1

J217 J217 9.67 14.2 22.7 29.4 36.2 41.1 44.3 62.2

J218 J218 13.88 11.9 20.9 28.9 40.5 49.7 60.0 95.2

J2180.961 J2180.961 5.35 3.1 5.2 6.8 8.7 10.1 11.4 15.1

J21817.03 J21817.03 75.33 6.6 12.9 20.9 32.5 43.1 55.0 95.6

J219 J219 10.32 9.8 17.1 24.4 33.7 41.5 53.2 89.6

J219.567 J219.567 2.18 2.9 5.8 8.1 11.2 13.8 16.5 24.0

J220 J220 15.56 12.2 21.0 30.0 41.5 51.5 63.4 99.8

J220.0343 J220.0343 0.44 0.7 1.0 1.2 1.6 1.9 2.1 3.0

J2209.454 J2209.454 1.00 1.2 1.7 2.2 2.7 3.2 3.6 5.0

J221 J221 187.52 23.1 45.6 65.1 98.0 128.1 159.7 255.7

J2212.672 J2212.672 7.78 14.9 21.8 26.5 32.7 37.3 40.3 57.5

J222 J222 113.25 21.2 35.2 45.8 60.0 72.0 84.4 122.0

J22228.41 J22228.41 174.18 23.2 46.0 65.2 98.5 128.3 159.7 256.0

J2226.342 J2226.342 1.94 1.7 2.4 3.0 4.0 4.9 5.9 10.9
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J223 J223 12.28 11.8 20.2 28.1 39.2 48.1 58.6 95.0

J22300.78 J22300.78 72.26 6.5 12.9 21.2 32.7 43.0 54.9 95.0

J224 J224 0.99 2.2 3.6 4.7 6.2 7.8 9.4 14.3

J2249.211 J2249.211 1.79 1.3 1.9 2.4 3.1 3.6 4.2 6.4

J225 J225 3.16 4.7 7.2 9.1 11.7 13.9 15.9 22.1

J2259.686 J2259.686 6.68 11.1 17.0 21.4 27.8 32.7 37.3 51.5

J226 J226 185.09 23.2 45.6 65.1 98.0 128.2 159.9 256.1

J2263.024 J2263.024 2.04 2.6 3.6 4.4 5.4 6.2 7.1 9.9

J227 J227 108.95 24.7 38.1 51.7 69.3 82.2 93.6 130.9

J227.6454 J227.6454 4.64 1.7 3.4 4.7 6.5 8.0 9.5 14.5

J228 J228 0.64 0.7 1.1 1.4 1.8 2.2 2.5 3.6

J2282.728 J2282.728 2.98 3.2 5.1 6.6 8.8 10.4 11.8 17.3

J229 J229 210.00 25.2 49.0 68.6 102.0 132.6 165.4 263.2

J2295.747 J2295.747 1.77 1.6 2.6 3.3 4.3 5.1 5.9 8.3

J23 J23 2.67 1.3 1.9 2.4 3.1 3.7 4.3 6.4

J230 J230 208.72 25.2 49.0 68.6 102.1 132.7 165.5 263.3

J231 J231 210.64 25.2 49.0 68.7 102.1 132.6 165.4 263.1

J2314.506 J2314.506 2.78 0.9 2.0 2.9 4.6 6.0 7.6 11.9

J232 J232 329.74 30.2 57.4 87.3 132.2 172.3 215.5 340.8

J233 J233 20.97 13.2 22.9 32.9 45.7 56.0 68.1 111.1

J23306.77 J23306.77 71.52 7.1 13.2 21.7 34.1 44.5 57.0 97.9

J2336.502 J2336.502 1.80 1.6 2.3 2.9 3.9 4.7 5.7 10.5

J234 J234 0.62 0.6 0.8 0.9 1.2 1.4 1.7 2.6

J2344.545 J2344.545 3.24 2.2 3.1 3.8 4.7 5.5 6.3 8.4

J235 J235 19.07 16.3 28.8 36.2 47.3 58.4 70.9 107.0

J2356.007 J2356.007 147.51 22.1 43.4 62.8 93.9 121.5 151.2 239.7

J236 J236 332.73 30.0 56.9 84.7 127.2 166.2 207.2 332.1

J237 J237 9.25 13.6 21.7 27.7 36.2 42.8 49.7 67.7

J2372.492 J2372.492 1.64 3.3 4.8 6.1 7.9 9.3 10.5 14.9

J238 J238 0.68 2.9 4.3 5.3 6.6 7.6 8.6 11.5

J239 J239 0.35 2.0 2.9 3.5 4.3 4.8 5.4 7.1

J24 J24 33.10 2.1 5.6 9.2 16.9 24.6 32.5 57.7

J24.33131 J24.33131 0.99 1.0 1.4 1.7 2.2 2.7 3.2 4.8

J240 J240 5.27 9.9 15.3 19.3 24.6 28.6 32.7 44.6

J241 J241 4.70 8.3 12.9 16.3 20.8 24.3 27.8 38.0

J242 J242 8.09 17.0 26.8 33.5 42.3 49.1 56.0 76.5

J243 J243 10.83 20.2 32.3 41.1 52.4 60.9 69.5 96.1

J243.0081 J243.0081 332.73 30.0 56.9 84.6 126.9 166.0 206.9 331.8

J2435.76 J2435.76 6.68 11.3 17.4 22.0 28.6 33.7 38.8 53.3

J2440.272 J2440.272 7.75 1.6 2.5 3.5 4.7 5.8 7.2 12.7

J245 J245 6.33 6.6 11.8 16.4 22.2 26.6 37.4 77.0
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J2458.289 J2458.289 11.05 3.8 8.1 11.4 15.7 19.2 22.7 32.4

J246 J246 0.72 7.9 9.8 9.3 14.4 16.2 11.6 14.9

J24638.86 J24638.86 70.28 7.4 13.3 22.6 37.0 46.0 59.0 101.8

J2469.76 J2469.76 2.21 3.5 5.5 7.2 9.5 11.4 13.3 19.2

J247 J247 7.06 15.9 22.2 26.7 32.1 35.9 37.3 55.0

J248 J248 16.82 12.3 21.1 30.4 42.3 52.1 63.3 102.3

J249 J249 21.20 13.2 22.9 32.9 45.7 56.0 68.1 110.7

J25 J25 2.74 2.3 3.8 5.7 9.9 11.8 15.0 25.0

J250 J250 105.96 23.3 35.6 48.4 64.6 76.3 86.7 120.3

J2503.21 J2503.21 21.00 5.5 9.2 13.0 18.3 22.8 27.9 44.3

J251 J251 3.69 5.2 7.8 9.7 12.6 15.2 17.8 25.2

J2521.753 J2521.753 3.96 1.1 3.2 5.4 9.9 13.0 16.6 27.2

J2524.044 J2524.044 1.78 1.4 2.2 2.8 3.9 4.8 5.9 10.5

J2524.067 J2524.067 1.70 1.7 2.5 3.0 3.8 4.4 5.1 7.4

J253 J253 2.92 3.5 5.5 7.0 8.9 10.5 12.1 17.0

J253.3366 J253.3366 0.23 0.1 0.2 0.2 0.3 0.4 0.5 0.9

J254 J254 13.48 4.5 8.7 12.2 16.9 20.9 24.7 37.8

J254.5257 J254.5257 2.00 1.3 2.0 2.6 3.5 4.2 5.1 7.7

J25470 J25470 69.29 7.4 14.5 22.8 35.0 46.0 59.3 103.6

J256 J256 0.99 1.2 3.1 3.5 4.0 4.7 5.8 8.7

J257 J257 1.89 2.8 4.1 5.0 6.2 7.2 8.6 12.1

J2571.41 J2571.41 5.35 3.1 5.2 6.8 8.7 10.2 11.4 15.1

J258 J258 5.02 9.3 14.5 18.2 23.2 27.1 31.0 42.2

J259 J259 3.01 4.1 6.4 8.1 10.1 11.5 13.1 18.0

J25903.3 J25903.3 69.29 7.5 14.7 23.1 35.1 46.2 59.5 103.8

J26 J26 2.97 0.8 1.3 1.7 2.3 2.7 3.3 5.7

J260 J260 9.76 19.0 30.3 38.4 49.2 57.5 65.9 90.0

J2603.296 J2603.296 16.40 12.3 21.1 30.3 42.1 51.9 63.0 101.7

J26067.7 J26067.7 67.83 7.5 14.7 22.9 34.6 45.5 58.5 102.2

J2609.602 J2609.602 5.90 2.0 3.1 3.9 4.9 5.9 7.1 11.1

J261 J261 9.41 19.0 30.3 38.4 48.9 56.8 65.0 89.7

J2612.824 J2612.824 41.65 15.1 28.1 41.6 60.7 78.8 97.9 155.6

J262 J262 1.69 4.3 5.7 6.8 8.0 9.0 9.9 15.7

J2622.986 J2622.986 0.86 1.3 1.8 2.2 2.7 3.1 3.6 5.3

J263 J263 2.23 4.1 5.8 7.0 8.8 10.4 12.0 17.0

J26374.46 J26374.46 67.83 7.6 14.8 23.0 34.6 45.5 58.5 102.3

J264 J264 16.59 12.3 21.1 30.2 42.1 51.9 62.9 101.8

J265 J265 13.58 12.2 21.3 29.7 41.6 51.1 62.2 101.7

J2650.651 J2650.651 29.41 7.5 15.5 22.1 32.3 41.5 50.3 74.6

J26558.84 J26558.84 67.28 7.8 15.3 24.2 35.0 46.1 59.3 103.0

J266 J266 2.95 6.1 9.3 11.8 15.2 17.8 20.2 27.1
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J2668.806 J2668.806 3.49 1.7 3.0 3.9 5.2 6.4 7.6 10.6

J267 J267 3.11 4.7 7.6 9.6 12.1 14.4 16.6 22.8

J268 J268 1.93 3.5 5.2 6.5 8.5 10.0 11.6 16.8

J269 J269 1.26 1.6 3.1 4.2 5.4 7.8 9.8 13.0

J2692.298 J2692.298 6.33 10.7 16.5 20.9 27.1 32.1 36.9 50.5

J26984.93 J26984.93 66.39 7.4 15.1 22.9 35.4 46.8 60.3 105.5

J27 J27 3.98 1.9 2.8 3.6 4.6 5.5 6.6 10.1

J270 J270 2.54 9.9 14.6 17.9 22.3 25.6 28.9 38.6

J271 J271 2.00 2.8 4.7 6.3 8.0 10.2 12.4 21.7

J272 J272 2.45 3.1 5.4 7.2 9.3 11.7 14.2 23.2

J273 J273 151.68 22.0 43.2 62.5 93.5 121.1 150.8 239.2

J2734.029 J2734.029 329.74 30.2 57.4 87.2 132.2 172.2 215.4 340.8

J2740.096 J2740.096 33.00 2.3 5.9 9.4 17.0 24.7 32.6 58.3

J2747.916 J2747.916 109.95 23.2 36.8 48.5 64.3 76.5 88.1 125.5

J2748.186 J2748.186 3.15 6.3 9.2 11.8 15.5 18.2 21.0 28.5

J275 J275 11.05 3.8 8.1 11.4 15.7 19.2 22.7 32.4

J276 J276 1.75 2.2 3.3 4.0 4.9 5.9 7.2 11.8

J2766.275 J2766.275 3.65 1.5 2.5 3.5 4.8 6.0 7.2 11.0

J278 J278 1.36 5.9 8.5 10.3 12.7 14.5 16.3 21.6

J27871.04 J27871.04 66.19 7.5 15.3 23.3 35.9 47.4 61.1 106.2

J2798.016 J2798.016 0.58 2.3 3.4 4.1 5.1 5.9 6.7 9.0

J2801.347 J2801.347 1.26 1.4 2.1 2.6 3.3 3.8 4.4 6.3

J2806.512 J2806.512 2.44 1.2 1.7 2.0 2.5 2.9 3.4 5.2

J28149.14 J28149.14 66.19 7.5 15.4 23.3 35.9 47.4 61.1 106.3

J2828.014 J2828.014 212.65 25.1 48.9 68.6 101.8 132.1 165.1 260.9

J2830.062 J2830.062 1.01 1.1 1.7 2.2 2.8 3.3 3.8 5.3

J28374.86 J28374.86 62.86 7.4 15.0 22.5 34.3 45.0 57.8 100.3

J2849.141 J2849.141 13.10 5.5 11.7 17.6 27.2 34.9 43.8 70.9

J2865.896 J2865.896 23.17 7.0 14.6 20.8 29.9 37.7 45.5 67.2

J28839.05 J28839.05 62.19 7.4 15.0 22.5 34.2 45.0 57.9 100.5

J2890.553 J2890.553 0.89 0.8 1.3 1.6 2.2 2.6 3.1 4.5

J29.66262 J29.66262 0.33 0.1 0.3 0.7 1.5 2.0 3.3 6.4

J2909.747 J2909.747 2.43 2.1 3.2 3.8 4.7 5.9 7.5 12.9

J2944.1 J2944.1 1.41 0.3 0.6 1.3 2.4 3.1 3.9 8.1

J2946.17 J2946.17 2.78 0.9 2.0 2.8 4.5 5.9 7.5 12.4

J29550.09 J29550.09 60.95 9.2 16.5 23.5 34.2 42.7 54.5 95.1

J2968.376 J2968.376 41.65 15.1 28.1 41.6 60.7 78.8 97.9 155.7

J2978.905 J2978.905 3.51 3.7 7.1 10.5 14.7 18.3 21.7 39.2

J30 J30 2.40 1.3 2.1 3.0 4.5 6.0 7.6 12.6

J3031.317 J3031.317 37.41 14.1 26.2 38.8 57.2 74.4 92.4 147.2

J30415.82 J30415.82 60.95 9.3 16.8 23.7 34.5 43.0 55.0 95.7
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Table D5: Future Uncontrolled Model - 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
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J3053.744 J3053.744 0.58 2.4 3.5 4.2 5.3 6.1 6.9 9.2

J3055.065 J3055.065 11.05 3.8 8.1 11.4 15.7 19.2 22.7 32.4

J3065.13 J3065.13 3.04 5.9 8.8 11.3 14.8 17.5 20.2 27.4

J3076.268 J3076.268 5.53 1.8 2.7 3.4 4.5 5.5 6.5 10.5

J31 J31 4.93 1.2 3.8 6.5 11.3 14.8 18.9 31.0

J31090.56 J31090.56 57.19 9.1 16.0 22.4 32.2 39.9 51.0 87.9

J3110.563 J3110.563 3.99 4.0 6.4 7.9 9.9 11.4 13.0 17.6

J3121.838 J3121.838 21.00 5.4 8.9 12.9 17.8 21.6 26.0 41.6

J3125.131 J3125.131 7.06 15.8 22.7 27.4 33.6 38.1 39.9 56.8

J3136.52 J3136.52 146.44 22.1 43.5 62.9 94.1 121.7 151.5 240.2

J31513.09 J31513.09 56.80 9.2 16.0 22.5 32.3 40.0 51.3 87.6

J3154.831 J3154.831 7.75 1.7 2.5 3.4 4.5 5.6 7.0 12.4

J31781.33 J31781.33 55.98 9.2 15.9 22.4 32.0 39.7 50.7 86.4

J318.9107 J318.9107 3.01 4.0 6.3 8.0 10.1 11.5 13.1 17.9

J32.37985 J32.37985 1.00 1.2 2.0 2.6 3.6 4.4 5.2 7.8

J320.1186 J320.1186 33.63 7.1 11.9 16.4 22.8 27.4 35.4 62.0

J32091 J32091 55.98 9.2 15.9 22.4 32.0 39.7 50.7 86.4

J3214.675 J3214.675 2.52 1.2 1.8 2.3 3.1 3.7 4.4 6.9

J32332.4 J32332.4 22.06 2.4 4.3 6.1 9.4 12.7 16.2 30.4

J3236 J3236 3.42 0.8 1.2 1.5 2.1 2.5 3.0 4.6

J3243.99 J3243.99 143.74 23.1 43.7 63.4 94.9 122.4 152.2 241.2

J3261.548 J3261.548 0.77 0.8 1.8 2.3 3.3 4.0 4.7 7.1

J3278.331 J3278.331 3.71 0.9 3.0 5.1 9.2 11.9 15.2 24.9

J32876.31 J32876.31 15.67 1.7 2.8 3.9 5.7 7.3 9.5 19.0

J3294.75 J3294.75 3.11 1.1 2.0 2.8 3.8 4.8 5.8 8.8

J33 J33 0.27 0.2 0.3 0.4 0.5 0.6 0.7 1.1

J33.84014 J33.84014 1.51 0.8 1.2 1.5 1.9 2.2 2.5 3.6

J3345.017 J3345.017 1.19 0.5 0.8 1.3 2.3 3.1 3.8 8.0

J336.9934 J336.9934 2.26 3.9 5.8 7.4 9.6 11.3 13.1 19.0

J33661.73 J33661.73 15.32 1.8 2.9 4.1 5.9 7.4 9.6 19.1

J3371.539 J3371.539 2.00 2.9 4.7 6.3 8.0 10.1 12.4 20.6

J34 J34 3.06 2.4 4.2 6.0 9.2 12.0 14.9 24.3

J34070.73 J34070.73 15.32 1.7 2.9 4.0 5.6 7.2 9.5 19.2

J3408.713 J3408.713 3.03 0.7 2.1 3.5 6.7 9.2 11.8 19.4

J3415.427 J3415.427 1.55 1.9 2.8 3.5 4.4 4.7 5.8 7.5

J3415.551 J3415.551 0.86 2.1 2.8 3.3 4.0 4.6 5.1 6.9

J3422.899 J3422.899 15.70 12.2 20.9 29.9 41.5 51.1 62.1 99.8

J3425.845 J3425.845 2.95 5.9 9.0 11.5 14.9 17.4 19.9 26.6

J3471.385 J3471.385 108.95 24.1 37.3 49.8 66.6 79.3 91.1 127.1

J34794.18 J34794.18 13.60 1.8 2.9 3.8 5.3 6.6 8.6 17.3

J35 J35 72.26 6.7 12.9 21.2 32.8 43.4 55.5 96.2
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Flow Node Model Node

Contributing 
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J35.38415 J35.38415 3.64 5.9 8.5 10.3 14.7 18.4 22.6 39.5

J3521.134 J3521.134 0.89 1.0 1.6 1.8 2.3 2.7 3.1 4.4

J355.9441 J355.9441 0.47 0.1 0.3 0.4 0.5 0.6 0.7 0.9

J35527.97 J35527.97 13.60 1.8 2.9 3.8 5.3 6.7 8.7 17.0

J356.2772 J356.2772 0.68 2.8 4.2 5.1 6.3 7.3 8.3 11.2

J3562.64 J3562.64 2.95 1.0 1.9 2.5 3.5 4.4 5.3 8.1

J358.0861 J358.0861 14.06 5.7 8.8 12.4 17.1 21.2 25.1 39.1

J3591.947 J3591.947 37.22 14.3 26.7 39.8 57.6 75.2 93.4 148.4

J36 J36 0.97 0.9 1.2 1.4 1.8 2.2 2.5 3.9

J36105.61 J36105.61 5.76 1.1 1.9 2.5 3.3 4.0 4.7 7.2

J3611.151 J3611.151 10.24 3.7 7.7 10.8 14.8 18.2 21.5 30.9

J36559.58 J36559.58 5.09 1.2 1.7 2.1 2.6 3.0 3.4 6.4

J3661.799 J3661.799 1.67 1.8 3.2 4.3 5.7 6.9 8.1 11.5

J3668.72 J3668.72 12.51 5.2 11.2 17.0 26.7 34.1 42.7 69.3

J367.1215 J367.1215 30.37 7.5 15.6 20.9 31.4 40.2 49.1 73.2

J3692.279 J3692.279 1.19 0.5 1.0 1.3 2.3 3.1 3.8 8.1

J37 J37 14.60 3.7 5.8 7.5 10.1 12.5 15.4 26.8

J3702.004 J3702.004 1.01 1.3 1.9 2.4 3.0 3.4 3.9 5.5

J37218.68 J37218.68 4.33 0.6 1.0 1.3 1.9 2.4 3.1 5.9

J3743.835 J3743.835 2.50 4.3 6.7 8.7 11.5 13.8 16.2 22.9

J3757.015 J3757.015 7.54 3.4 6.4 8.9 12.3 15.1 17.9 25.7

J3783.497 J3783.497 21.99 7.1 15.3 21.3 29.8 37.6 45.2 66.6

J38 J38 2.08 1.9 2.9 3.5 4.2 4.9 5.7 8.4

J383.3055 J383.3055 0.92 0.9 1.4 1.8 2.3 2.7 3.0 4.2

J3838.842 J3838.842 1.53 1.2 2.0 2.4 3.1 3.7 4.3 6.3

J38485.58 J38485.58 3.83 0.8 1.2 1.6 2.2 2.8 3.4 6.1

J3858.605 J3858.605 2.00 2.8 4.7 6.2 7.9 9.9 12.0 20.4

J386.0027 J386.0027 3.93 6.9 12.7 16.5 21.9 26.0 30.5 45.0

J38658.73 J38658.73 3.29 0.9 1.4 1.8 2.4 2.9 3.5 5.9

J3872.271 J3872.271 20.14 5.4 8.9 13.2 18.1 22.6 27.8 45.4

J3873.449 J3873.449 2.79 1.2 2.5 3.9 6.4 8.6 11.1 18.2

J3895.637 J3895.637 7.36 1.7 2.5 3.5 4.5 5.5 6.9 12.0

J390.7445 J390.7445 1.94 1.6 2.2 2.9 3.8 4.5 5.2 7.6

J3903.758 J3903.758 143.74 24.8 46.3 64.0 96.0 123.7 153.4 242.8

J39277.98 J39277.98 2.97 0.9 1.5 1.8 2.4 2.8 3.3 5.7

J3941.875 J3941.875 3.27 1.6 2.3 2.8 3.5 3.9 4.4 5.7

J39421.16 J39421.16 1.46 0.8 1.1 1.4 1.8 2.1 2.5 3.7

J3961.216 J3961.216 6.58 17.6 25.0 28.7 32.3 35.4 36.2 53.8

J3962.639 J3962.639 1.55 1.8 2.2 2.6 3.2 3.7 4.2 5.9

J3974.2 J3974.2 0.61 1.5 2.2 2.7 3.5 4.1 4.7 6.5

J399.0657 J399.0657 2.99 2.1 3.7 4.9 6.6 8.0 9.4 13.5
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J39980.87 J39980.87 1.24 0.7 1.0 1.2 1.6 1.9 2.2 3.4

J4 J4 5.21 1.7 2.6 3.4 4.4 5.3 6.3 9.8

J40 J40 3.65 1.3 2.5 3.5 4.8 6.0 7.2 11.0

J40.64629 J40.64629 2.67 1.3 1.9 2.4 3.1 3.6 4.3 6.4

J4030.6 J4030.6 2.15 2.9 4.8 6.5 8.9 11.0 13.2 19.0

J4033.633 J4033.633 12.51 5.2 11.2 17.0 26.7 34.2 42.8 69.4

J404.47 J404.47 0.52 0.0 0.0 0.1 0.2 0.2 0.4 1.1

J4052.835 J4052.835 14.74 12.0 20.8 29.5 41.5 50.9 61.5 97.0

J40608 J40608 0.81 1.0 1.1 1.3 1.7 2.0 2.3 3.5

J4065.886 J4065.886 1.01 0.1 0.6 1.2 2.0 2.6 3.1 7.1

J40959.17 J40959.17 0.81 0.8 1.1 1.3 1.7 2.1 2.4 3.7

J41 J41 1.03 0.4 0.9 1.3 2.0 2.5 3.1 4.8

J41.50366 J41.50366 30.75 7.0 14.8 20.1 30.5 39.4 48.4 72.6

J412.2434 J412.2434 4.46 2.0 2.8 3.6 4.6 5.5 6.5 10.2

J4145.856 J4145.856 1.10 1.6 2.4 3.1 4.1 4.9 5.8 8.2

J4168.283 J4168.283 2.21 2.2 3.6 4.5 5.5 6.5 7.5 10.4

J42 J42 2.95 1.0 1.9 2.6 3.5 4.4 5.3 8.1

J4236.963 J4236.963 5.57 3.2 6.3 8.9 13.2 16.8 21.0 34.7

J4237.793 J4237.793 2.79 1.1 2.3 3.5 6.4 8.6 11.1 18.4

J428.0731 J428.0731 1.68 2.3 4.1 5.5 7.6 9.4 11.1 16.4

J43 J43 0.88 1.0 1.4 1.8 2.2 2.5 2.8 3.9

J430.1121 J430.1121 3.14 4.7 7.3 9.2 11.8 14.0 16.1 22.3

J4301.257 J4301.257 143.74 24.9 46.3 64.1 96.1 123.8 153.5 243.0

J4309.178 J4309.178 1.10 1.7 2.6 3.3 4.3 5.2 6.1 8.6

J4310.311 J4310.311 6.66 2.2 2.7 3.3 4.4 5.3 6.4 11.1

J4331.404 J4331.404 211.74 25.2 49.0 68.6 102.0 132.5 165.3 262.9

J4336.646 J4336.646 7.51 3.4 6.5 9.0 12.4 15.2 18.0 25.9

J4356.188 J4356.188 2.03 2.7 4.4 6.0 8.3 10.3 12.4 17.9

J437.6696 J437.6696 67.58 8.1 16.4 24.6 38.6 51.8 67.2 114.7

J4371.229 J4371.229 3.27 1.8 2.5 3.0 3.7 4.2 4.8 6.7

J4384.519 J4384.519 1.02 1.0 1.3 1.6 2.0 2.3 2.6 3.7

J44 J44 6.66 2.1 2.8 3.4 4.4 5.3 6.4 11.1

J44.12513 J44.12513 0.23 0.1 0.2 0.2 0.3 0.4 0.5 0.9

J44.47678 J44.47678 14.24 6.0 9.3 12.5 17.4 21.4 25.1 39.4

J44.52043 J44.52043 1.02 0.5 1.7 2.5 3.6 4.3 5.0 12.1

J4446.681 J4446.681 37.22 14.1 25.9 38.3 57.8 75.6 93.7 148.9

J4490.154 J4490.154 20.14 5.4 9.2 12.4 17.2 20.8 25.0 40.6

J45 J45 1.94 1.4 2.3 3.1 4.2 5.0 5.9 8.6

J45.21341 J45.21341 3.16 4.7 7.2 9.1 11.8 13.9 15.9 22.0

J450.0812 J450.0812 1.08 1.2 2.4 3.5 5.0 6.2 7.5 14.5

J450.4796 J450.4796 0.51 1.5 2.1 2.6 3.1 3.6 4.0 5.4
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J4535.861 J4535.861 1.94 3.3 5.4 7.1 9.6 11.7 13.9 19.3

J4557.287 J4557.287 137.64 26.9 47.9 64.7 97.0 124.6 153.7 243.3

J4570.105 J4570.105 21.99 7.5 16.2 22.2 30.5 38.4 46.0 67.3

J4597.127 J4597.127 108.95 24.6 37.6 50.4 67.4 80.5 92.0 127.7

J4599.648 J4599.648 1.53 1.6 2.3 2.8 3.3 3.9 4.4 6.4

J46 J46 5.82 2.9 5.9 8.3 12.4 15.7 18.8 29.4

J46.39495 J46.39495 1.21 3.5 5.5 7.0 8.8 10.4 11.8 15.8

J463.2259 J463.2259 1.19 4.1 6.1 7.5 9.3 10.7 12.1 16.0

J4673.115 J4673.115 6.66 2.0 2.8 3.4 4.4 5.3 6.4 11.1

J4695.955 J4695.955 2.21 2.4 3.5 4.3 5.5 6.4 7.3 10.2

J47 J47 22.08 5.4 8.9 12.5 17.4 21.0 25.8 40.4

J47_2 J47_2 20.65 1.3 4.4 8.0 15.2 21.7 28.6 51.6

J473.8567 J473.8567 2.49 1.9 3.0 4.0 5.2 6.2 7.3 10.5

J4739.346 J4739.346 13.81 12.2 21.2 29.7 41.7 51.2 62.4 100.6

J474.8097 J474.8097 6.57 2.2 5.1 8.3 13.3 17.2 21.6 34.8

J4758.408 J4758.408 1.02 1.0 1.3 1.6 2.0 2.3 2.7 3.9

J4761.681 J4761.681 2.56 1.4 2.8 4.0 6.6 8.8 11.0 17.9

J478.3379 J478.3379 20.97 13.2 22.9 32.9 45.7 56.0 68.1 110.9

J4782.831 J4782.831 37.22 14.2 26.0 39.0 59.2 76.8 94.8 149.9

J4785.685 J4785.685 211.74 25.2 49.0 68.6 102.0 132.6 165.4 263.0

J4789.696 J4789.696 1.10 2.8 4.2 5.2 6.5 7.6 9.2 15.3

J48 J48 2.34 0.8 1.7 2.5 4.0 5.2 6.5 10.7

J48.77288 J48.77288 0.56 0.7 1.5 2.2 3.3 3.9 4.7 7.4

J4837.287 J4837.287 5.37 1.6 2.3 3.0 3.9 4.7 5.7 9.6

J485.7073 J485.7073 3.52 6.5 9.2 11.1 15.6 19.4 23.6 35.4

J4881.772 J4881.772 20.14 5.4 9.2 12.4 17.2 20.8 25.0 40.6

J4897.958 J4897.958 0.67 1.7 2.2 2.5 2.9 3.3 3.8 6.6

J49 J49 1.05 1.0 1.6 2.2 3.1 3.8 4.6 6.9

J494.5593 J494.5593 22.29 5.4 8.9 12.5 17.3 21.4 26.0 43.6

J496.5214 J496.5214 0.80 1.1 1.5 1.8 2.3 2.7 3.1 4.4

J499.7808 J499.7808 4.51 2.1 4.3 6.0 8.5 10.6 12.8 20.2

J5 J5 1.12 1.3 1.7 2.1 2.6 2.9 3.3 4.7

J50 J50 7.11 3.9 8.0 11.2 16.5 21.1 24.9 38.7

J503.9663 J503.9663 1.85 2.8 4.1 5.1 6.3 7.3 8.3 11.3

J506.839 J506.839 2.81 9.3 12.4 14.7 17.6 19.9 22.6 30.7

J5068.847 J5068.847 17.39 4.9 7.9 10.3 14.4 17.2 20.6 33.3

J51 J51 1.61 1.8 2.3 2.7 3.2 3.7 4.2 6.0

J510.5785 J510.5785 5.41 0.8 1.7 2.5 4.0 5.3 6.5 10.6

J5128.382 J5128.382 5.24 3.1 5.9 8.0 12.4 15.6 19.6 32.9

J5167.986 J5167.986 1.35 0.7 1.1 1.7 2.9 3.9 4.7 7.7

J5180.52 J5180.52 1.46 2.4 3.6 4.6 6.2 7.6 9.0 12.9
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J52 J52 3.83 0.8 1.2 1.6 2.2 2.7 3.4 6.1

J5211.698 J5211.698 7.25 3.5 6.7 9.2 12.6 15.5 18.4 26.9

J524.8555 J524.8555 1.03 0.5 1.0 1.5 2.3 2.9 3.5 5.4

J524.9599 J524.9599 1.69 3.8 5.0 5.9 7.0 7.9 9.3 13.8

J53 J53 6.68 1.7 2.5 3.2 4.2 5.1 6.3 11.0

J534.105 J534.105 5.06 3.4 6.9 9.5 13.7 17.0 20.4 33.0

J5343.654 J5343.654 4.72 2.5 3.6 4.5 5.9 6.5 7.7 11.1

J5364.227 J5364.227 2.01 0.1 0.1 0.2 0.3 0.4 0.6 1.3

J5393.301 J5393.301 1.35 0.8 1.3 2.0 3.2 4.2 5.1 8.2

J54 J54 13.60 1.8 2.9 3.8 5.3 6.7 8.7 17.0

J5407.254 J5407.254 5.71 14.7 20.1 23.9 28.7 32.4 33.5 54.0

J5415.78 J5415.78 108.95 24.6 37.7 50.9 68.0 81.2 92.8 129.5

J5417.898 J5417.898 137.35 26.0 47.1 65.3 98.2 126.3 155.4 245.6

J5445.83 J5445.83 12.28 11.8 20.2 28.1 39.2 48.0 58.5 94.9

J5449.948 J5449.948 4.63 2.9 5.2 7.1 11.7 14.6 18.6 31.0

J545.5492 J545.5492 0.65 2.2 3.0 3.6 4.4 5.0 5.6 7.3

J5460.422 J5460.422 16.94 4.8 7.5 9.8 13.7 16.4 19.6 32.0

J547.5167 J547.5167 1.01 1.4 2.3 3.1 4.2 5.2 6.1 9.2

J5483.983 J5483.983 210.69 25.2 49.0 68.6 102.1 132.6 165.4 263.1

J55 J55 8.76 3.2 7.1 10.9 16.8 21.6 25.9 41.0

J551.999 J551.999 0.79 1.6 3.0 4.0 5.3 6.2 7.2 11.0

J5573.775 J5573.775 11.07 10.1 17.3 24.3 33.8 41.4 50.3 81.5

J5585.322 J5585.322 1.37 2.0 3.0 3.9 5.4 6.6 8.0 11.8

J56.40096 J56.40096 6.24 5.0 7.9 10.3 14.7 18.3 22.2 35.9

J5636.55 J5636.55 1.35 0.8 1.4 2.1 3.3 4.4 5.3 8.5

J5670.032 J5670.032 0.61 1.0 1.5 2.0 2.7 3.3 3.9 5.8

J5691.799 J5691.799 4.57 2.8 5.1 7.0 11.7 14.5 18.6 31.1

J57 J57 10.79 3.4 8.1 12.7 19.7 25.6 31.0 48.9

J57.49709 J57.49709 2.23 4.1 5.8 7.0 8.6 10.0 11.6 16.9

J570.9374 J570.9374 0.32 0.4 0.8 1.1 1.8 2.3 2.8 4.4

J5720.94 J5720.94 137.18 26.0 46.9 65.5 98.6 126.8 155.9 246.3

J581.3959 J581.3959 0.34 0.4 0.5 0.7 0.8 1.0 1.2 1.7

J5830.464 J5830.464 15.95 5.2 8.7 11.1 14.0 15.8 18.6 31.0

J5853.356 J5853.356 105.88 23.4 35.9 49.1 65.3 77.1 87.3 120.7

J5865.607 J5865.607 1.07 1.7 2.7 3.6 4.9 6.2 7.6 11.4

J59 J59 0.68 1.1 1.8 2.5 3.6 4.6 5.6 8.3

J59.86352 J59.86352 213.61 24.7 48.2 67.2 100.8 130.8 164.2 257.1

J592.0516 J592.0516 6.53 3.4 5.4 7.1 9.2 10.9 12.4 16.9

J5961.472 J5961.472 36.92 14.6 27.9 39.1 57.8 74.8 93.0 150.1

J5962.508 J5962.508 4.72 1.9 3.0 3.8 4.9 5.7 6.7 11.2

J599.7853 J599.7853 1.25 1.3 1.8 2.2 2.7 3.1 3.5 4.9
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Table D5: Future Uncontrolled Model - 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]

J6 J6 3.03 1.5 2.1 2.6 3.3 3.9 4.6 7.1

J60 J60 16.94 4.8 7.5 9.8 13.7 16.4 19.6 32.0

J6010.962 J6010.962 2.01 0.3 0.5 0.7 1.0 1.2 1.5 2.5

J6018.05 J6018.05 3.07 2.0 3.4 5.6 9.7 11.5 14.7 24.9

J607.611 J607.611 2.08 1.6 2.6 3.3 4.2 5.0 5.8 8.4

J6090.155 J6090.155 210.69 25.2 49.0 68.6 102.0 132.6 165.4 263.1

J6154.435 J6154.435 4.22 1.9 2.9 3.6 4.7 5.7 6.7 10.5

J62 J62 1.77 1.4 2.5 3.3 4.5 5.5 6.5 9.6

J63 J63 2.03 1.5 2.7 3.6 4.8 5.7 6.7 9.6

J63.83821 J63.83821 67.75 7.9 16.3 24.6 38.5 51.0 67.6 114.9

J6303.20 J6303.20 7.20 3.5 6.8 9.5 13.0 16.0 19.0 28.2

J6303.22 J6303.22 7.20 3.6 7.0 9.8 13.7 16.7 19.9 29.8

J6303.25 J6303.25 7.00 3.6 7.1 9.8 13.7 16.7 19.9 29.6

J6303.26 J6303.26 7.00 3.6 7.1 9.9 13.8 16.8 20.0 29.8

J6303.30 J6303.30 6.92 3.6 7.1 9.9 13.7 16.7 19.8 29.6

J6303.305 J6303.305 6.92 3.7 7.1 9.9 13.7 16.8 19.9 29.6

J6383.235 J6383.235 0.40 0.2 0.6 1.0 1.6 1.9 2.3 2.7

J64 J64 12.68 1.7 4.7 8.2 14.5 20.0 25.7 44.7

J6403. J6403. 1.41 0.7 1.6 2.4 3.6 4.5 5.5 9.6

J642.9853 J642.9853 3.46 1.2 2.9 4.4 6.4 7.9 9.5 14.8

J6424.759 J6424.759 5.71 13.6 19.1 22.9 28.2 32.4 33.8 53.2

J6425.854 J6425.854 15.44 4.2 6.7 8.2 11.0 13.4 16.6 28.6

J6446.502 J6446.502 1.31 0.7 0.9 1.3 1.7 2.0 2.5 3.8

J646.872 J646.872 9.26 14.6 21.6 26.6 33.2 38.5 42.7 60.7

J6468.98 J6468.98 104.98 23.5 36.0 50.4 67.1 78.9 88.5 121.5

J65 J65 3.77 0.9 2.4 3.6 5.8 7.7 9.6 15.4

J650.3056 J650.3056 2.49 1.9 3.0 4.0 5.2 6.2 7.3 10.5

J6503.523 J6503.523 210.64 25.2 49.0 68.7 102.1 132.6 165.4 263.1

J656.1084 J656.1084 1.21 3.6 5.7 7.3 9.3 10.8 12.2 16.1

J6563.128 J6563.128 1.22 0.5 0.7 0.9 1.1 1.4 1.6 2.4

J657.7802 J657.7802 10.16 15.6 24.7 31.4 41.3 47.4 54.1 74.3

J66 J66 0.91 1.3 2.4 3.1 4.3 5.2 6.2 9.3

J6608.803 J6608.803 2.74 2.5 3.8 5.6 9.7 11.5 14.7 24.4

J661.1134 J661.1134 166.04 22.7 44.9 64.3 96.9 126.1 156.8 249.9

J664.0236 J664.0236 0.61 2.6 3.8 4.7 5.8 6.7 7.6 10.2

J6648.663 J6648.663 10.96 10.2 17.7 25.2 35.2 43.3 53.9 89.9

J6657.591 J6657.591 36.25 14.9 28.6 40.2 58.5 75.2 93.3 150.8

J668.4428 J668.4428 2.17 3.7 5.7 7.2 9.5 11.2 13.0 18.9

J67 J67 20.14 5.4 9.2 12.4 17.2 20.9 25.0 40.7

J67.69891 J67.69891 1.77 0.7 1.3 2.1 3.3 4.4 5.5 8.6

J672.9773 J672.9773 11.13 1.7 3.0 4.5 6.7 8.7 11.0 20.0

Page 18 of 26



TP112084

Rouge Watershed Study

September 7, 2018

2 5 10 25 50 100 350

Table D5: Future Uncontrolled Model - 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]

J6738.138 J6738.138 210.13 25.1 49.0 68.6 102.0 132.5 165.4 263.1

J6765.748 J6765.748 10.09 2.5 4.0 5.1 7.0 9.1 11.0 19.0

J679.4252 J679.4252 0.24 0.4 0.7 1.0 1.3 1.6 1.9 2.8

J68.95744 J68.95744 1.01 1.1 1.8 2.6 3.6 4.5 5.4 8.3

J685.191 J685.191 3.35 2.8 4.1 4.9 6.1 7.0 8.5 12.2

J69 J69 33.63 7.1 11.9 16.4 22.8 27.4 35.3 62.1

J69.45127 J69.45127 1.13 1.4 2.0 2.6 3.5 4.1 4.8 6.9

J6961.203 J6961.203 0.84 0.2 0.3 0.3 0.4 0.5 0.6 0.9

J697.9633 J697.9633 20.97 13.2 22.9 32.9 45.7 56.0 68.1 111.0

J698.5285 J698.5285 1.00 1.3 2.2 2.9 3.9 4.7 5.6 8.3

J6984.3 J6984.3 1.00 1.0 1.3 1.6 1.9 2.3 2.6 3.8

J7 J7 9.41 19.3 30.7 38.9 49.1 57.1 65.4 90.0

J70 J70 7.50 6.2 9.1 11.2 13.8 15.9 17.9 23.9

J70.005 J70.005 1.77 1.5 2.9 3.9 5.5 6.8 8.1 12.5

J70.35365 J70.35365 35.80 2.6 5.5 9.0 17.2 25.0 33.1 58.1

J7089.702 J7089.702 210.00 25.1 49.0 68.6 102.0 132.5 165.4 263.1

J71.99837 J71.99837 0.75 3.0 4.5 5.5 6.9 8.0 9.0 12.2

J714.6302 J714.6302 3.11 4.6 7.2 9.1 11.7 13.8 15.9 21.9

J7168.884 J7168.884 209.01 25.2 49.0 68.6 102.0 132.6 165.4 263.2

J7169.391 J7169.391 1.50 8.1 12.0 13.8 15.9 17.8 18.7 22.5

J72 J72 175.20 23.2 46.0 65.2 98.5 128.3 159.8 256.1

J720.4133 J720.4133 3.11 12.4 17.7 21.6 26.5 30.3 34.0 45.2

J724.2288 J724.2288 13.57 3.9 9.2 14.5 22.6 29.0 36.4 59.3

J7244.889 J7244.889 9.84 3.6 5.5 6.8 9.1 11.3 13.5 23.2

J7262.571 J7262.571 1.50 1.0 2.5 5.2 8.5 9.8 12.6 20.6

J7283.478 J7283.478 104.98 23.4 37.1 49.8 64.6 75.4 84.7 119.1

J7291.305 J7291.305 10.73 10.2 17.7 25.4 35.5 43.7 55.2 92.9

J73 J73 1.89 3.1 4.7 6.0 7.8 9.3 10.8 15.5

J733.0008 J733.0008 2.45 3.3 5.1 6.4 8.0 9.1 10.6 14.8

J7386.725 J7386.725 1.00 1.0 1.3 1.6 2.0 2.4 2.7 4.0

J746.3262 J746.3262 1.87 2.5 3.4 4.1 5.0 5.7 6.5 9.7

J748.1461 J748.1461 151.43 22.0 43.2 62.5 93.5 121.1 150.8 239.2

J75 J75 17.60 2.0 6.1 11.0 19.9 27.7 35.6 61.6

J75.05647 J75.05647 2.10 2.5 4.6 6.3 8.9 11.1 13.2 19.7

J7539.157 J7539.157 36.25 14.8 27.4 38.4 56.9 74.5 92.7 150.1

J76 J76 18.66 2.0 6.1 11.1 20.4 28.4 36.7 63.8

J764.7366 J764.7366 2.94 2.6 5.2 7.7 12.1 15.3 18.5 26.4

J764.7671 J764.7671 1.85 0.8 1.0 1.2 1.6 1.8 2.1 3.2

J7687.206 J7687.206 208.72 25.2 49.0 68.6 102.0 132.6 165.4 263.3

J77 J77 2.11 6.9 10.3 12.7 15.8 18.2 20.7 27.9

J774.8608 J774.8608 1.94 1.4 2.2 2.9 3.8 4.6 5.4 8.0
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Flow Node Model Node

Contributing 
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Peak Flow [m
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J7799.578 J7799.578 1.44 5.9 8.7 10.6 13.1 15.0 16.9 22.5

J78 J78 14.06 5.7 8.8 12.4 17.1 21.3 25.1 39.4

J780.2282 J780.2282 0.42 1.4 2.0 2.4 2.9 3.7 4.3 5.8

J7808.338 J7808.338 95.18 10.6 17.3 22.3 31.5 42.9 54.7 99.7

J7875.212 J7875.212 10.32 9.8 17.1 24.3 33.7 41.5 52.8 87.0

J789.0124 J789.0124 112.22 22.3 36.9 48.1 63.1 74.8 86.3 122.9

J79 J79 60.52 9.3 16.5 23.5 34.1 42.6 54.6 95.0

J7915.699 J7915.699 5.89 2.0 2.8 3.4 4.3 5.0 5.9 10.7

J792.5045 J792.5045 5.18 7.5 11.2 14.3 19.3 22.7 26.1 36.3

J8 J8 2.07 0.9 1.3 1.6 2.1 2.6 3.1 5.0

J80 J80 9.26 14.8 21.8 26.8 33.5 38.7 42.9 61.2

J805.5307 J805.5307 5.41 1.5 3.1 4.1 5.8 6.9 7.4 12.0

J8055.472 J8055.472 6.67 6.9 12.2 17.1 23.2 27.8 37.4 67.7

J81 J81 15.32 1.7 2.9 4.0 5.7 7.2 9.5 19.2

J8129.657 J8129.657 1.50 1.7 3.7 6.7 10.4 12.1 14.9 21.6

J815.309 J815.309 35.32 2.3 5.6 9.2 17.6 25.5 33.8 59.5

J819.4138 J819.4138 0.80 1.2 1.7 2.0 2.5 2.9 3.3 4.6

J82 J82 7.78 14.9 21.5 26.0 31.8 36.4 39.1 56.4

J828.1942 J828.1942 18.74 12.4 21.2 30.6 42.8 52.7 64.0 104.5

J829.3785 J829.3785 1.32 2.2 3.6 4.8 6.6 8.2 9.6 13.7

J83 J83 11.13 1.7 3.1 4.5 6.7 8.8 11.1 20.0

J83.13744 J83.13744 1.83 1.4 2.5 3.5 5.0 6.2 7.4 12.6

J8328.882 J8328.882 186.70 23.1 45.6 65.1 98.0 128.1 159.7 255.8

J84 J84 5.41 1.3 3.0 5.4 10.5 15.2 19.8 31.9

J8436.508 J8436.508 94.40 11.4 18.6 23.4 31.7 43.1 55.0 100.0

J846.791 J846.791 13.48 4.1 8.7 12.2 16.9 20.9 24.6 37.0

J85 J85 8.64 14.5 21.3 26.1 32.6 37.6 41.5 59.3

J85.92478 J85.92478 7.61 1.3 2.0 2.5 3.4 4.3 5.4 10.0

J8568.065 J8568.065 20.65 1.3 4.4 8.0 15.1 21.6 28.4 51.2

J86 J86 4.57 3.3 6.0 7.7 12.1 14.9 19.1 31.9

J8615.17 J8615.17 1.50 1.6 3.4 5.6 9.9 11.6 14.3 19.3

J8654.107 J8654.107 5.45 1.9 2.8 3.5 4.5 5.4 6.3 9.8

J868.3434 J868.3434 0.85 2.5 4.0 5.0 6.5 7.9 9.9 15.2

J8680.076 J8680.076 6.33 6.6 11.8 16.4 22.2 26.7 37.3 68.1

J87 J87 94.40 11.5 18.8 23.6 31.8 43.2 55.2 100.1

J87_2 J87_2 0.67 1.6 2.2 2.6 3.2 3.7 4.3 7.0

J876.8579 J876.8579 3.77 1.0 2.5 3.7 5.8 7.7 9.7 15.6

J88 J88 3.58 6.0 8.6 10.5 12.8 14.6 16.5 21.7

J881.1895 J881.1895 5.35 3.0 5.1 6.7 8.6 9.9 11.2 14.9

J889.7352 J889.7352 2.83 2.3 3.6 4.6 6.0 7.0 8.2 11.8

J89 J89 91.10 10.3 15.7 20.0 31.9 43.3 55.8 100.3
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J89.63474 J89.63474 1.18 1.7 2.6 3.3 4.2 4.9 5.7 8.0

J892.6398 J892.6398 212.65 25.1 48.6 68.3 100.9 130.9 164.5 257.6

J8934.341 J8934.341 186.70 23.2 45.6 65.1 98.0 128.1 159.7 255.8

J8940.271 J8940.271 1.42 1.5 2.9 4.8 9.2 11.1 13.8 19.0

J8967.635 J8967.635 5.45 1.7 2.5 3.1 4.1 4.9 5.8 9.2

J9 J9 3.66 2.3 3.2 3.8 4.9 5.7 6.5 9.1

J90 J90 22.06 2.4 4.3 6.1 9.4 12.7 16.2 30.4

J90.97629 J90.97629 14.11 4.3 9.7 15.1 23.4 30.0 37.6 60.6

J9007.337 J9007.337 34.80 18.8 32.1 46.0 63.1 80.0 98.6 155.5

J9019.379 J9019.379 94.40 11.5 18.7 23.6 31.8 43.2 55.2 100.1

J9028.664 J9028.664 20.65 1.3 4.4 8.0 15.1 21.7 28.6 51.4

J903.7228 J903.7228 67.30 8.3 17.1 24.9 38.8 51.9 67.3 114.9

J91 J91 55.98 9.2 15.9 22.4 32.1 39.8 50.9 86.9

J91.75469 J91.75469 4.50 1.7 2.6 3.3 4.3 5.1 6.1 9.8

J913.9267 J913.9267 0.52 0.2 0.6 1.1 1.9 2.0 2.7 4.5

J917.7521 J917.7521 0.56 1.1 1.5 2.3 3.6 4.6 7.1 10.3

J917.9003 J917.9003 1.00 0.5 0.7 0.9 1.2 1.4 1.7 2.5

J92 J92 180.99 23.2 45.7 65.2 98.7 128.5 159.8 256.0

J92.23235 J92.23235 151.80 22.0 43.2 62.4 93.4 121.1 150.7 239.3

J9205.768 J9205.768 3.32 1.5 2.3 2.8 3.5 4.0 4.6 7.0

J9279.514 J9279.514 1.11 1.2 2.3 4.0 8.2 9.9 11.9 15.6

J928.7247 J928.7247 0.97 1.0 1.3 1.5 1.8 2.1 2.4 3.7

J93 J93 3.49 1.7 2.8 3.5 4.6 5.6 6.6 9.9

J9377.197 J9377.197 94.03 11.3 18.5 23.3 31.9 43.5 55.5 100.1

J94 J94 16.40 12.3 21.2 30.4 42.2 51.9 63.3 102.1

J95 J95 5.41 2.1 3.5 4.3 5.3 6.4 7.8 12.6

J952.491 J952.491 1.30 1.7 3.0 3.7 5.2 6.5 7.8 11.8

J96 J96 93.65 11.7 18.9 23.4 31.8 43.1 55.6 100.2

J965.0159 J965.0159 1.03 0.4 0.8 1.2 1.8 2.3 2.8 4.5

J965.6652 J965.6652 1.11 1.8 2.3 2.7 3.1 3.7 4.2 5.8

J97 J97 1.68 2.3 4.0 5.4 7.5 9.3 11.1 16.1

J97.22127 J97.22127 0.80 2.0 2.8 3.5 4.2 4.8 5.3 7.0

J9763.591 J9763.591 3.03 1.6 2.1 2.5 3.2 3.7 4.3 6.9

J9779.207 J9779.207 34.48 18.6 32.8 43.2 62.5 79.7 98.4 154.8

J98 J98 3.71 0.9 3.0 5.1 9.2 12.0 15.3 25.0

J9828.419 J9828.419 93.65 11.4 18.5 23.0 31.7 43.0 55.5 100.1

J9893.073 J9893.073 20.65 1.4 4.4 8.0 15.2 21.7 28.6 51.4

J99 J99 56.80 9.2 16.0 22.5 32.3 40.0 51.3 87.7

J99.79633 J99.79633 0.55 3.2 4.5 5.5 6.6 7.5 8.4 10.9

J9920.304 J9920.304 33.94 18.4 32.4 42.8 62.1 79.3 97.9 153.9

J993.3965 J993.3965 1.77 2.0 3.1 4.0 5.2 6.2 7.7 12.4
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J998.1404 J998.1404 166.04 22.7 44.9 64.3 96.9 126.1 156.8 249.9

JBE1005 JBE1005 6.73 7.0 11.8 15.9 21.8 26.6 32.2 46.9

JBE1010 JBE1010 7.80 4.4 8.8 12.7 18.6 23.5 28.3 43.1

JBE1012 JBE1012 3.58 5.8 8.4 10.1 12.5 14.2 16.0 20.9

JBE1020 JBE1020 4.19 4.1 7.1 9.3 12.3 14.3 16.4 23.6

JBE1025 JBE1025 11.99 7.4 13.5 18.8 26.2 33.6 40.7 60.8

JBE1222 JBE1222 21.99 7.5 16.3 22.5 30.7 38.7 46.2 67.6

JBE1223 JBE1223 21.99 7.5 16.2 22.4 30.7 38.6 46.1 67.5

JBE1224 JBE1224 21.99 7.4 16.2 22.4 30.6 38.6 46.1 67.4

JBE1225 JBE1225 21.99 7.4 16.1 22.3 30.6 38.5 46.1 67.4

JBE1230 JBE1230 21.99 7.4 16.1 22.3 30.5 38.5 46.1 67.4

JBE3015 JBE3015 1.81 1.9 3.3 4.4 6.1 7.4 8.8 12.8

JBR1005 JBR1005 20.65 1.3 4.4 8.0 15.1 21.7 28.6 51.5

JBR1016 JBR1016 21.12 1.3 4.3 8.0 15.0 21.5 28.3 50.8

JBR1162 JBR1162 28.41 2.3 5.8 8.8 16.4 23.8 31.3 54.8

JBR1164 JBR1164 28.41 2.3 5.8 8.8 16.4 23.8 31.3 54.8

JBR1180 JBR1180 28.62 2.3 6.0 8.9 16.4 23.8 31.3 54.9

JBR1182 JBR1182 28.62 2.3 5.9 8.9 16.4 23.8 31.3 54.8

JBR1184 JBR1184 28.62 2.3 5.9 8.8 16.3 23.7 31.3 54.8

JBR1190 JBR1190 28.77 2.3 5.9 8.8 16.3 23.7 31.4 54.8

JBR1191 JBR1191 28.77 2.3 5.9 8.8 16.3 23.7 31.4 54.8

JBR1195 JBR1195 32.10 2.8 6.3 9.5 17.1 25.0 32.9 57.0

JBR1200 JBR1200 32.75 2.3 5.9 9.4 17.0 24.7 32.6 59.1

JBR3172 JBR3172 2.92 0.2 0.4 0.8 2.1 3.3 5.3 18.1

JBR3174 JBR3174 3.33 2.5 3.6 4.9 6.0 6.9 7.7 17.6

JR1072 JR1072 2.93 2.6 4.5 5.9 7.9 9.5 11.2 17.2

JR1074 JR1074 2.93 2.6 4.5 5.9 7.9 9.5 11.2 17.2

JRO1003 JRO1003 0.72 1.2 1.7 2.2 2.9 3.4 4.0 5.7

JRO1004 JRO1004 0.58 0.7 1.5 2.1 2.9 3.6 4.3 6.5

JRO1005 JRO1005 0.72 1.1 1.7 2.2 2.8 3.4 3.9 5.7

JRO1007 JRO1007 0.58 0.7 1.5 2.1 2.8 3.6 4.3 6.5

JRO1008 JRO1008 0.72 1.0 1.4 1.9 2.6 3.2 3.9 5.8

JRO1009 JRO1009 0.95 1.0 1.9 2.7 3.8 4.7 5.6 8.8

JRO1010 JRO1010 1.73 1.9 3.2 4.4 5.9 7.2 8.5 12.7

JRO1040 JRO1040 1.84 2.1 3.6 4.8 6.4 7.8 9.2 13.7

JRO1050 JRO1050 1.92 2.2 3.8 5.1 6.8 8.2 9.7 14.3

JRO1052 JRO1052 1.92 2.2 3.8 5.0 6.7 8.2 9.7 14.2

JRO1054 JRO1054 1.92 2.2 3.8 5.0 6.7 8.1 9.6 14.2

JRO1056 JRO1056 2.12 2.5 4.3 5.7 7.6 9.2 10.8 15.9

JRO1060 JRO1060 3.16 2.8 4.9 6.5 8.7 10.4 12.2 18.1

JRO1070 JRO1070 2.93 2.6 4.5 5.9 7.9 9.5 11.2 17.3
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Peak Flow [m
3
/s]

JRO1090 JRO1090 3.24 2.9 5.0 6.7 8.9 10.6 12.5 18.5

JRO1092 JRO1092 3.43 3.0 5.4 7.2 9.6 11.5 13.5 19.6

JRO1095 JRO1095 3.43 3.2 5.6 7.5 9.9 11.8 13.7 19.4

JRO1098 JRO1098 3.43 2.7 5.0 6.7 8.8 10.5 12.4 18.7

JRO1110 JRO1110 4.47 3.3 6.0 8.1 11.0 13.4 15.8 23.3

JRO1120 JRO1120 4.47 3.3 6.0 8.1 11.0 13.4 15.7 23.3

JRO1130 JRO1130 4.56 3.3 6.0 8.2 11.1 13.5 15.9 23.5

JRO1162 JRO1162 6.24 3.6 6.9 9.6 13.2 16.1 19.0 28.2

JRO1190 JRO1190 6.70 3.7 7.1 9.8 13.6 16.6 19.6 29.2

JRO3010 JRO3010 0.20 0.4 0.8 1.1 1.4 1.7 2.1 3.0

JRO3020 JRO3020 0.51 1.0 1.8 2.4 3.3 4.1 4.8 7.1

JRO3025 JRO3025 0.74 0.9 1.6 2.2 3.1 3.9 4.8 7.3

MC_1 MC_1 60.11 26.1 42.4 54.1 70.8 86.1 105.4 162.2

MC_191 MC_191 16.40 25.1 40.2 51.2 65.5 77.2 88.6 117.0

MC_2016J101 MC_2016J101 0.00 1.6 2.4 3.0 3.9 4.7 5.3 8.0

MC_2016J102 MC_2016J102 0.00 3.0 5.0 6.6 8.7 10.3 12.5 19.1

MC_2016J103 MC_2016J103 65.28 25.6 41.9 53.6 71.1 84.6 102.0 159.0

MC_2016J104 MC_2016J104 61.46 25.7 41.9 53.7 70.3 85.3 104.5 160.8

MC_2016J105 MC_2016J105 0.00 6.2 9.3 11.8 15.1 17.4 21.2 43.2

MC_2016J107 MC_2016J107 59.75 26.2 42.2 53.8 70.2 86.5 105.7 162.6

MC_206 MC_206 66.76 25.7 42.1 53.7 71.1 84.8 101.9 158.1

MC_210 MC_210 61.46 25.8 42.0 53.9 70.6 85.5 104.8 161.2

MC_211 MC_211 64.44 27.8 45.3 57.6 75.9 89.1 106.0 162.6

MC_213 MC_213 59.16 26.2 42.3 53.9 70.3 86.8 106.1 163.3

MC_CJ6316.11 MC_CJ6316.11 67.01 24.8 39.7 49.4 64.7 82.1 99.4 153.7

MC_CJ6319.02 MC_CJ6319.02 65.35 25.6 41.8 53.4 71.1 84.6 102.0 159.0

MC_CJ6319.09 MC_CJ6319.09 65.12 25.6 42.0 53.6 71.1 84.6 102.0 159.0

MC_CJ6319.105 MC_CJ6319.105 65.12 25.6 42.0 53.7 71.1 84.6 102.1 159.0

MC_CJ6320.092 MC_CJ6320.092 59.75 26.1 42.0 53.6 70.0 86.3 105.5 162.4

MC_CJ6320.159 MC_CJ6320.159 42.61 14.4 26.2 38.8 57.7 74.6 92.6 148.2

MC_CJ6340.10 MC_CJ6340.10 42.14 15.0 27.8 41.8 60.9 79.0 98.1 155.9

MC_CJ6340.16 MC_CJ6340.16 42.14 15.0 27.8 41.7 60.8 78.9 98.0 155.8

MC_J10049.08 MC_J10049.08 61.46 25.8 41.9 53.8 70.4 85.4 104.7 161.0

MC_J102 MC_J102 42.61 15.0 27.6 41.4 60.2 77.7 96.3 152.9

MC_J10245.6 MC_J10245.6 60.48 25.8 42.0 53.8 70.4 85.7 105.0 161.4

MC_J10517.17 MC_J10517.17 60.48 25.9 42.1 53.9 70.6 85.9 105.2 161.6

MC_J11026.54 MC_J11026.54 59.75 26.3 42.4 54.1 70.5 86.7 106.0 163.1

MC_J1111.388 MC_J1111.388 0.00 2.6 4.1 4.8 5.2 9.8 14.3 34.9

MC_J11444.06 MC_J11444.06 59.38 26.2 42.3 54.0 70.4 86.7 106.0 163.2

MC_J11644.25 MC_J11644.25 16.45 25.0 40.1 51.2 66.2 78.1 89.5 117.6

MC_J12080.01 MC_J12080.01 16.45 25.0 40.0 51.1 65.7 77.4 88.8 117.1
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Table D5: Future Uncontrolled Model - 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]

MC_J121 MC_J121 42.14 15.1 28.2 41.6 60.8 78.9 98.0 155.9

MC_J12295.92 MC_J12295.92 12.46 21.0 34.0 43.3 55.3 64.4 73.1 95.0

MC_J1796.99 MC_J1796.99 42.27 15.0 28.0 42.2 61.2 79.4 98.5 156.4

MC_J188.8922 MC_J188.8922 1.32 3.0 5.1 6.8 8.9 10.5 12.8 19.4

MC_J19 MC_J19 0.00 1.2 1.9 2.5 3.1 3.6 4.0 6.7

MC_J232.0159 MC_J232.0159 0.00 7.1 10.6 13.1 16.8 19.0 20.6 34.3

MC_J32.23925 MC_J32.23925 42.71 14.5 26.3 38.6 57.4 74.1 91.9 146.4

MC_J45.61463 MC_J45.61463 2.74 6.7 9.8 12.0 16.2 18.6 20.2 34.5

MC_J490.1504 MC_J490.1504 0.00 2.9 4.7 6.1 7.9 9.2 12.1 17.1

MC_J6185.092 MC_J6185.092 67.01 22.3 35.7 45.8 63.4 80.2 97.2 152.4

MC_J68 MC_J68 12.35 21.2 34.4 43.9 56.1 65.3 73.9 95.3

MC_J712.3849 MC_J712.3849 42.61 14.5 26.4 39.0 58.0 75.0 93.1 148.8

MC_J7181.735 MC_J7181.735 65.35 25.5 41.7 53.3 70.7 84.2 101.9 158.4

MC_J72.11543 MC_J72.11543 3.93 6.2 11.5 15.0 19.9 23.3 26.2 38.6

MC_J7867.152 MC_J7867.152 65.12 28.6 58.2 72.2 86.4 93.4 103.1 159.6

MC_J8763.53 MC_J8763.53 64.89 24.8 46.2 60.8 77.4 89.4 105.2 161.7

MC_J9343.321 MC_J9343.321 64.44 27.4 44.9 57.9 76.2 89.1 105.9 162.5

MC_J9470.639 MC_J9470.639 61.70 25.8 41.6 53.7 70.3 85.2 104.4 160.3

MC_T5-1 MC_T5-1 0.00 0.6 1.0 1.3 1.6 1.9 2.2 3.0

MC_T5-2 MC_T5-2 0.00 1.0 1.5 1.9 2.4 2.8 3.5 5.0

MC_T5-3 MC_T5-3 0.00 0.9 1.4 1.8 2.4 2.7 3.2 4.6

MC_T5-4 MC_T5-4 0.00 2.8 4.6 6.0 7.7 9.1 11.1 16.4

MC_t5split MC_t5split 0.00 1.4 1.9 2.3 2.8 3.2 3.5 4.5

MFUA_BE1 MFUA_BE1 21.99 7.6 16.5 23.0 31.0 39.1 46.5 67.8

MFUA_BE2 MFUA_BE2 12.10 7.2 13.4 18.6 25.9 33.2 39.9 62.4

MFUA_BR4 MFUA_BR4 0.96 0.0 0.1 0.5 0.9 1.3 3.8 14.9

MFUA_CJ8212.42 MFUA_CJ8212.42 27.25 2.3 5.6 8.8 16.5 23.7 31.2 54.7

MFUA_J11760.15 MFUA_J11760.15 12.29 8.2 15.9 22.3 28.7 34.7 39.8 61.2

MFUA_J2 MFUA_J2 13.82 8.2 16.1 24.0 31.9 37.7 40.9 60.3

MFUA_J4 MFUA_J4 27.92 2.3 5.9 8.8 16.4 23.7 31.1 54.5

MFUA_J6167.4 MFUA_J6167.4 26.85 2.3 5.6 8.8 16.6 23.7 31.1 54.8

MFUA_J6404. MFUA_J6404. 1.27 0.5 1.4 2.0 3.0 3.7 4.5 7.8

MFUA_JBE1030 MFUA_JBE1030 12.10 7.2 13.5 18.7 25.9 33.4 40.2 63.5

MFUA_JBE1040 MFUA_JBE1040 12.10 7.2 13.5 18.7 26.0 33.4 40.2 64.2

MFUA_JBE1051 MFUA_JBE1051 12.18 7.2 13.4 18.5 25.9 33.0 39.8 61.5

MFUA_JBE1055 MFUA_JBE1055 12.18 7.6 14.4 20.2 28.2 34.8 39.5 65.6

MFUA_JBE1060 MFUA_JBE1060 13.09 9.3 17.2 23.6 28.4 34.5 39.7 60.3

MFUA_JBE1090 MFUA_JBE1090 0.57 0.2 0.5 0.9 1.2 2.7 3.5 11.4

MFUA_JBE1105 MFUA_JBE1105 13.09 7.9 15.6 21.9 28.1 34.5 39.7 60.1

MFUA_JBE1110 MFUA_JBE1110 13.09 8.3 16.2 23.4 31.9 37.5 41.5 60.8

MFUA_JBE1120 MFUA_JBE1120 13.09 7.9 15.0 21.8 30.4 36.8 40.8 60.2
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Table D5: Future Uncontrolled Model - 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]

MFUA_JBE1125 MFUA_JBE1125 13.82 7.5 14.4 22.7 33.9 42.3 48.6 68.6

MFUA_JBE1130 MFUA_JBE1130 13.82 7.2 13.6 20.7 30.5 37.6 43.1 61.0

MFUA_JBE1140 MFUA_JBE1140 14.01 7.2 13.5 20.6 30.3 37.3 42.9 61.0

MFUA_JBE1150 MFUA_JBE1150 14.01 7.2 13.5 20.5 30.0 37.2 42.9 60.9

MFUA_JBE1151 MFUA_JBE1151 18.93 8.5 16.1 24.3 35.7 44.1 50.6 72.7

MFUA_JBE1152 MFUA_JBE1152 18.93 8.5 16.0 24.0 35.0 43.5 50.0 71.9

MFUA_JBE1154 MFUA_JBE1154 19.95 8.5 16.1 24.1 35.1 43.4 50.2 72.1

MFUA_JBE1156 MFUA_JBE1156 19.95 8.5 16.0 23.9 34.7 43.0 49.8 71.6

MFUA_JBE1162 MFUA_JBE1162 20.19 8.4 15.9 23.6 34.3 42.5 49.5 71.3

MFUA_JBE1165 MFUA_JBE1165 20.33 8.5 15.8 23.4 33.9 42.1 49.2 70.7

MFUA_JBE1170 MFUA_JBE1170 20.47 8.7 15.8 23.3 33.7 41.9 49.2 70.8

MFUA_JBE1190 MFUA_JBE1190 20.71 9.0 16.8 24.5 35.1 43.6 50.8 72.3

MFUA_JBE1200 MFUA_JBE1200 20.98 8.3 15.9 23.1 33.2 41.4 49.0 70.8

MFUA_JBE1210 MFUA_JBE1210 21.32 9.0 17.6 24.6 34.0 42.0 48.8 69.4

MFUA_JBE1215 MFUA_JBE1215 21.53 8.4 16.8 23.0 31.3 39.1 46.6 67.7

MFUA_JBE1217 MFUA_JBE1217 21.53 8.0 17.3 23.9 31.6 39.8 47.2 68.3

MFUA_JBE3020 MFUA_JBE3020 2.37 2.3 3.9 5.3 7.3 9.7 11.4 17.9

MFUA_JBE3050 MFUA_JBE3050 2.37 1.8 3.5 4.9 6.9 8.7 10.4 15.6

MFUA_JBE3055 MFUA_JBE3055 2.63 2.1 4.0 5.5 7.5 9.6 11.7 17.2

MFUA_JBE3060 MFUA_JBE3060 3.53 2.4 4.5 6.4 8.7 11.0 13.4 20.7

MFUA_JBE3090 MFUA_JBE3090 3.76 2.1 4.2 5.9 8.3 10.5 12.8 19.7

MFUA_JBE3140 MFUA_JBE3140 4.45 1.4 2.9 4.2 5.9 7.5 9.2 17.7

MFUA_JBE3150 MFUA_JBE3150 4.92 1.4 2.9 4.2 6.0 7.5 9.2 17.2

MFUA_JBE4015 MFUA_JBE4015 0.09 0.2 0.4 0.5 0.7 0.8 1.0 1.4

MFUA_JBE4020 MFUA_JBE4020 0.09 0.1 0.2 0.4 0.5 0.6 0.7 1.0

MFUA_JBE4030 MFUA_JBE4030 0.09 0.1 0.3 0.4 0.5 0.6 0.7 1.0

MFUA_JBE4035 MFUA_JBE4035 0.09 0.1 0.2 0.3 0.4 0.5 0.6 0.8

MFUA_JBE4040 MFUA_JBE4040 0.09 0.1 0.3 0.3 0.5 0.5 0.6 0.9

MFUA_JBE4050 MFUA_JBE4050 0.71 0.1 0.3 0.4 0.5 1.7 3.4 14.2

MFUA_JBE4060 MFUA_JBE4060 1.02 0.1 0.2 0.3 0.4 2.2 4.1 11.2

MFUA_JBR1007 MFUA_JBR1007 4.80 2.3 4.8 6.6 9.3 11.6 13.9 21.3

MFUA_JBR1010 MFUA_JBR1010 4.80 2.3 4.8 6.6 9.3 11.6 13.9 21.3

MFUA_JBR1018 MFUA_JBR1018 21.12 1.3 4.3 7.9 15.0 21.5 28.2 50.7

MFUA_JBR1020 MFUA_JBR1020 21.12 1.3 4.3 7.9 15.0 21.5 28.2 50.7

MFUA_JBR1022 MFUA_JBR1022 25.92 3.0 5.8 8.8 16.6 24.0 31.7 56.9

MFUA_JBR1030 MFUA_JBR1030 25.92 3.3 6.8 9.4 16.7 24.1 31.7 57.0

MFUA_JBR1040 MFUA_JBR1040 26.39 2.8 6.2 8.9 16.6 24.0 31.6 56.8

MFUA_JBR1050 MFUA_JBR1050 26.39 2.6 6.1 8.8 16.8 24.1 31.5 56.6

MFUA_JBR1070 MFUA_JBR1070 26.85 2.2 5.5 8.7 16.4 23.6 31.0 54.5

MFUA_JBR1080 MFUA_JBR1080 26.85 2.4 5.8 8.9 16.8 24.3 31.8 56.7

MFUA_JBR1090 MFUA_JBR1090 27.25 2.3 5.6 8.8 16.5 23.7 31.2 54.7
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Table D5: Future Uncontrolled Model - 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]

MFUA_JBR1110 MFUA_JBR1110 27.79 2.3 5.7 8.8 16.6 23.9 31.2 54.7

MFUA_JBR1116 MFUA_JBR1116 27.79 2.2 5.6 8.8 16.5 23.7 31.1 54.6

MFUA_JBR3025 MFUA_JBR3025 0.96 0.0 0.1 0.5 0.9 1.3 3.8 14.8

MFUA_JBR3070 MFUA_JBR3070 1.23 0.1 0.1 0.6 1.2 1.7 4.0 13.8

MFUA_JBR3075 MFUA_JBR3075 1.08 0.0 0.1 0.5 1.0 1.4 3.5 14.1

MFUA_JBR3100 MFUA_JBR3100 0.16 0.0 0.0 0.1 0.1 0.2 0.2 1.6

MFUA_JBR3115 MFUA_JBR3115 2.05 0.1 0.1 0.8 1.8 2.5 4.4 15.9

MFUA_JBR3120 MFUA_JBR3120 2.05 0.1 0.1 0.8 1.8 2.5 4.5 16.2

MFUA_JBR3135 MFUA_JBR3135 2.50 0.2 0.4 0.9 2.1 3.0 4.9 17.0

MFUA_JBR3150 MFUA_JBR3150 2.50 0.1 0.2 0.8 2.1 3.1 5.0 17.5

MFUA_JRO1030 MFUA_JRO1030 2.93 2.6 4.5 5.9 7.9 9.5 11.3 17.5

MFUA_JRO1160 MFUA_JRO1160 6.19 3.7 7.0 9.6 13.2 16.1 19.1 28.2

R1 R1 4.64 3.3 6.0 8.2 11.2 13.6 16.0 23.6

RH_Rouge404-G RH_Rouge404-G 35.62 14.9 27.9 39.2 57.9 75.1 93.2 150.3

RH_RougeEast-F RH_RougeEast-F 13.58 3.9 9.2 14.5 22.6 29.0 36.4 59.3

RH_RougeWest-E RH_RougeWest-E 2.28 3.7 5.7 7.2 9.5 11.2 13.0 18.7

TRCA_MorningsideFinch-HY048 TRCA_MorningsideFinch-HY048 15.70 12.2 21.0 30.0 41.6 51.4 63.0 100.0

TRCA_MorningsideSeasons-HY049 TRCA_MorningsideSeasons-HY049 11.03 10.4 17.4 24.5 34.2 41.8 51.0 83.0

WSC_02HC022 WSC_02HC022 178.08 23.2 45.7 65.1 98.6 128.3 159.7 256.0

WSC_02HC028 WSC_02HC028 82.56 7.0 12.6 20.9 32.8 44.0 56.5 99.9

WSC_02HC053 WSC_02HC053 57.19 9.2 15.9 22.4 32.3 39.9 51.2 87.9
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71 71 2.59 2.2 3.5 4.6 6.2 7.4 9.2 14.9

84 84 6.61 3.0 6.1 9.0 13.0 16.5 20.2 33.7

167 167 29.41 6.1 11.3 16.2 24.0 30.9 38.6 63.1

BE4 BE4 1.81 1.8 3.3 4.4 5.9 7.1 8.5 14.2

BR1 BR1 2.92 0.1 0.3 0.8 2.1 3.1 4.9 16.3

BR3 BR3 4.80 2.3 4.8 6.7 9.4 11.7 14.0 21.4

CJ7201.15 CJ7201.15 29.41 5.0 11.1 16.1 23.5 30.5 38.3 62.9

CJ7201.16 CJ7201.16 29.41 5.3 11.1 16.1 23.7 30.6 38.4 62.9

CJ7201.19 CJ7201.19 29.41 5.4 11.2 16.1 23.8 30.7 38.5 63.0

CJ7201.2 CJ7201.2 29.41 5.8 11.3 16.2 24.0 30.9 38.6 63.0

CJ7201.22 CJ7201.22 29.41 5.9 11.3 16.2 24.0 30.9 38.6 63.1

CJ7201.226 CJ7201.226 29.41 5.8 11.3 16.2 24.0 30.9 38.6 63.1

CJ7202.000 CJ7202.000 5.06 2.7 5.9 8.2 11.9 14.8 18.1 28.6

CJ7202.002 CJ7202.002 5.06 2.7 5.9 8.2 12.0 14.9 18.1 28.6

CJ7205.24 CJ7205.24 2.00 2.0 3.3 4.3 5.8 7.0 8.4 14.1

CJ7205.25 CJ7205.25 2.00 2.0 3.3 4.3 5.8 7.0 8.4 14.0

CJ7205.252 CJ7205.252 2.00 2.0 3.3 4.3 5.8 7.0 8.4 14.0

CJ7205.254 CJ7205.254 2.00 2.0 3.3 4.3 5.8 7.0 8.4 13.9

CJ7205.29 CJ7205.29 1.61 1.4 2.5 3.4 4.7 5.6 6.7 10.7

CJ7205.3 CJ7205.3 1.61 1.5 2.5 3.4 4.7 5.6 6.7 10.7

CJ7220.03 CJ7220.03 21.99 4.6 10.6 15.2 22.1 28.2 34.9 56.5

CJ7220.04 CJ7220.04 21.99 4.6 10.6 15.3 22.2 28.2 34.9 56.6

CJ7220.1 CJ7220.1 21.99 4.6 10.7 15.6 22.3 28.3 35.0 56.6

CJ7220.11 CJ7220.11 21.99 4.6 10.7 15.6 22.3 28.3 35.0 56.6

CJ8212.03 CJ8212.03 33.00 2.4 6.3 9.9 17.8 25.8 33.8 60.3

CJ8212.04 CJ8212.04 32.75 2.4 6.4 10.0 17.8 25.8 33.8 60.6

CJ8230.16 CJ8230.16 20.65 1.4 4.6 8.4 15.6 22.3 29.3 52.5

CJ8230.24 CJ8230.24 19.67 1.4 4.6 8.4 15.7 22.4 29.2 52.0

CJ8230.25 CJ8230.25 19.67 1.4 4.6 8.4 15.7 22.4 29.3 52.1

CJ8230.28 CJ8230.28 19.67 1.4 4.6 8.4 15.8 22.5 29.4 52.2

CJ8230.29 CJ8230.29 19.67 1.5 4.9 8.9 16.7 23.7 30.8 55.2

J1 J1 1.19 1.8 3.3 4.4 5.8 7.0 8.2 11.9

J10 J10 2.63 0.7 1.0 1.3 1.7 2.0 2.4 3.8

J100 J100 3.33 0.6 1.1 1.4 2.4 3.6 5.5 18.5

J100.0774 J100.0774 0.89 4.1 6.0 7.4 9.1 10.4 11.8 15.6

J100.8818 J100.8818 4.25 5.2 8.0 9.9 14.6 17.5 20.2 28.4

J1003.625 J1003.625 6.57 2.2 5.3 8.5 13.5 17.5 21.9 35.1

J10033.53 J10033.53 185.99 22.5 44.8 62.1 89.7 117.4 148.7 243.3

J10033.55 J10033.55 33.80 13.2 24.8 36.3 57.9 77.7 95.8 150.3

J10066.45 J10066.45 2.36 0.9 1.2 1.6 2.1 2.5 3.0 4.8

J1009.352 J1009.352 6.68 1.4 2.1 2.7 3.6 4.4 5.4 9.5

Table D6: Future with SWM Model - 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]
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Table D6: Future with SWM Model - 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]

J101 J101 80.08 6.8 11.8 18.6 30.5 41.6 53.1 94.2

J101.8575 J101.8575 3.33 2.4 4.0 5.2 6.9 8.2 9.5 13.7

J1010.373 J1010.373 149.09 21.1 41.6 56.9 84.0 111.4 140.8 229.6

J1011.599 J1011.599 0.77 0.5 0.8 1.4 2.1 2.9 3.9 4.9

J10135.32 J10135.32 19.68 12.3 23.5 30.1 40.0 52.3 63.9 96.2

J102 J102 82.39 7.1 12.8 18.5 30.5 41.6 53.3 95.1

J1022.09 J1022.09 2.03 1.5 3.6 4.9 6.5 7.6 8.8 12.9

J103 J103 175.79 22.5 45.5 62.7 90.0 117.5 148.9 245.4

J1037.817 J1037.817 2.81 3.1 5.1 6.7 8.8 10.6 12.3 13.7

J104 J104 0.77 1.0 1.9 2.4 3.2 3.9 4.6 6.9

J105.9794 J105.9794 6.63 2.2 5.4 8.4 13.8 17.7 22.1 35.2

J1053.834 J1053.834 1.94 1.3 2.4 3.4 5.2 6.8 7.9 9.8

J106.5236 J106.5236 2.13 5.1 7.8 9.7 12.2 14.2 16.3 22.5

J10660.01 J10660.01 92.59 7.4 13.2 19.1 29.5 40.9 52.6 96.1

J1067.445 J1067.445 1.21 5.2 8.0 9.9 12.6 14.6 16.6 22.4

J1069.724 J1069.724 8.89 1.5 2.5 3.5 4.9 6.3 7.9 14.5

J107.6241 J107.6241 7.64 6.3 9.4 11.6 14.5 16.7 19.0 25.6

J10710.81 J10710.81 18.87 12.3 22.3 29.4 38.9 51.4 62.7 94.6

J10751.68 J10751.68 185.99 22.6 44.8 62.1 89.7 117.4 148.8 243.3

J1076.135 J1076.135 329.74 28.9 55.2 80.2 119.9 159.4 199.7 322.9

J1079.61 J1079.61 1.25 1.4 1.8 2.2 2.7 3.1 3.6 5.0

J108 J108 34.57 2.4 6.2 10.3 17.8 25.8 34.0 59.7

J108.1561 J108.1561 2.34 6.9 10.6 13.0 16.4 19.2 21.8 29.8

J1083.883 J1083.883 1.03 0.5 0.9 1.4 2.1 2.6 3.1 4.8

J109 J109 3.33 0.6 1.1 1.5 2.4 3.6 5.5 18.6

J1099.967 J1099.967 1.68 1.4 2.0 2.4 2.9 3.3 3.7 6.2

J11 J11 1.55 1.7 2.3 2.7 3.3 3.8 4.4 6.2

J110 J110 35.80 2.5 6.0 9.7 18.5 26.4 34.8 61.4

J110.797 J110.797 1.80 1.3 1.8 2.2 2.7 3.1 3.6 5.6

J1104.306 J1104.306 4.26 1.8 3.4 4.6 6.2 7.6 8.9 13.4

J1104.942 J1104.942 21.00 4.3 7.6 9.7 13.6 16.8 19.9 34.2

J11065.02 J11065.02 18.87 12.3 22.3 29.5 38.9 51.4 62.8 94.6

J111 J111 66.19 6.6 13.2 21.0 32.7 43.7 56.4 99.6

J11167.85 J11167.85 18.08 12.0 21.7 28.8 38.1 50.4 61.5 92.6

J11175.03 J11175.03 92.59 7.4 13.1 19.2 29.4 41.1 52.5 96.1

J112 J112 30.37 4.8 10.8 16.1 22.9 29.6 37.3 61.7

J112.23 J112.23 6.39 1.0 1.8 2.6 4.3 5.8 7.1 11.9

J1128.31 J1128.31 1.19 4.6 6.6 8.0 9.9 11.3 12.7 17.0

J11281.85 J11281.85 19.67 1.5 4.9 9.1 17.0 24.2 31.4 56.5

J113 J113 0.98 1.5 2.2 2.7 3.5 4.1 4.7 6.5

J11362.36 J11362.36 92.33 7.4 13.1 19.2 29.4 41.1 52.6 96.1
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J1138.859 J1138.859 2.08 1.7 2.7 3.5 4.4 5.2 6.0 8.6

J11430.19 J11430.19 18.08 12.0 21.7 28.8 38.1 50.3 61.5 92.6

J1144.89 J1144.89 2.21 2.2 3.4 4.8 7.0 8.9 10.9 16.5

J115 J115 9.84 2.0 3.1 3.9 5.7 7.3 8.9 16.6

J1152.087 J1152.087 5.07 1.3 3.7 6.2 10.7 14.0 17.8 29.5

J11537.52 J11537.52 185.99 22.6 44.9 62.1 89.8 117.4 148.8 243.4

J11574.59 J11574.59 16.80 11.8 20.6 26.8 36.2 48.9 60.3 91.5

J1158.707 J1158.707 2.44 2.7 3.7 4.4 5.6 6.7 8.7 14.5

J116 J116 69.01 6.5 12.1 20.6 31.9 42.6 54.6 96.7

J116.1422 J116.1422 2.13 0.8 1.0 1.3 1.6 1.8 2.1 3.2

J1163.847 J1163.847 2.63 0.7 1.0 1.3 1.6 2.0 2.3 3.8

J11663.83 J11663.83 92.24 7.4 13.1 19.1 29.4 41.1 52.5 96.0

J117 J117 0.89 2.1 3.5 4.6 6.2 7.9 9.6 14.8

J117.3223 J117.3223 166.54 22.0 44.4 61.1 87.9 115.8 146.6 240.0

J117.7364 J117.7364 0.64 1.9 2.8 3.6 5.1 5.7 6.4 8.2

J1171.848 J1171.848 2.45 3.6 5.6 6.9 8.5 9.9 10.6 14.5

J1172.424 J1172.424 9.34 9.6 16.1 20.6 26.9 32.7 37.8 53.4

J118 J118 16.27 11.8 20.2 26.2 35.5 48.2 59.7 90.6

J1180.818 J1180.818 0.80 1.3 1.7 2.1 2.5 2.9 3.4 4.8

J119 J119 35.12 13.8 25.2 37.1 58.8 78.3 96.3 151.5

J11951.45 J11951.45 16.27 11.6 20.0 26.0 35.5 48.0 59.4 89.7

J1197.306 J1197.306 2.41 3.1 4.6 5.7 7.2 8.0 9.3 11.7

J1199.653 J1199.653 8.64 10.1 15.8 20.1 25.5 29.5 34.0 44.1

J12 J12 2.68 0.7 1.1 1.3 1.7 2.1 2.4 3.9

J120 J120 3.46 1.9 3.2 4.7 6.8 8.2 9.8 15.3

J1200.62 J1200.62 112.22 16.7 29.4 38.7 51.8 62.1 72.5 102.0

J12035.81 J12035.81 91.75 7.4 13.1 19.1 29.4 41.1 52.6 96.1

J1207.134 J1207.134 5.41 1.4 2.8 3.7 4.9 6.3 7.6 12.3

J121 J121 1.69 2.1 3.5 4.5 5.9 7.1 8.2 8.5

J12128.27 J12128.27 91.75 7.4 13.1 19.2 29.5 41.1 52.7 96.4

J122 J122 85.84 6.9 12.3 18.3 30.2 41.0 52.5 94.6

J122_2 J122_2 7.00 3.9 7.4 10.3 14.2 17.2 20.4 30.5

J12216.92 J12216.92 5.85 1.2 2.5 4.6 9.8 15.7 20.9 34.6

J12245.8 J12245.8 185.09 22.5 44.8 62.1 89.7 117.4 148.8 243.4

J1226.641 J1226.641 1.03 0.6 1.1 1.6 2.2 2.8 3.4 5.2

J124 J124 3.04 4.5 6.8 8.8 11.2 13.4 15.2 20.6

J12401.51 J12401.51 19.67 1.7 5.6 10.4 19.5 27.6 35.7 62.5

J1241.357 J1241.357 1.20 2.3 2.9 3.3 4.6 5.8 7.1 12.1

J12466.25 J12466.25 91.10 7.4 13.1 19.0 29.5 41.1 52.7 96.3

J1249.856 J1249.856 0.93 2.4 3.5 4.1 5.0 5.8 6.6 9.0

J125 J125 67.83 6.6 12.1 20.6 31.5 42.1 53.9 95.6
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J126 J126 4.51 2.1 4.3 6.1 8.6 10.7 13.0 20.5

J127 J127 2.79 1.1 2.3 3.6 6.5 8.8 11.2 18.5

J12718.41 J12718.41 185.09 22.5 44.9 62.1 89.7 117.4 148.8 243.4

J1276.593 J1276.593 0.53 0.7 1.5 2.0 3.2 4.7 5.9 9.0

J12763.44 J12763.44 90.55 7.4 13.0 18.9 29.5 41.1 52.7 96.2

J12792.23 J12792.23 184.48 22.6 44.9 62.1 89.7 117.4 148.8 243.5

J1289.977 J1289.977 0.27 0.3 0.3 0.4 0.5 0.6 0.7 1.1

J129 J129 3.93 7.2 13.0 16.8 22.1 25.9 30.2 44.4

J12911.83 J12911.83 5.72 1.2 2.5 4.6 9.7 15.5 20.6 33.9

J12978.41 J12978.41 11.11 18.6 29.5 37.2 47.6 55.5 64.0 85.0

J1298.255 J1298.255 3.77 0.9 2.5 3.7 5.9 7.8 9.8 15.5

J13 J13 3.24 2.2 3.2 3.9 4.9 5.7 6.5 9.2

J130 J130 2.11 2.1 3.4 4.2 5.4 6.4 7.5 10.6

J1300.86 J1300.86 2.49 5.8 8.3 10.0 12.3 14.0 15.8 25.8

J13011.35 J13011.35 86.93 6.8 12.1 18.0 29.2 40.6 51.9 94.5

J131 J131 4.33 0.8 1.2 1.6 2.2 2.8 3.5 6.5

J131.9914 J131.9914 0.51 0.2 0.3 0.4 0.5 0.6 0.7 1.0

J13140.81 J13140.81 86.79 6.8 12.1 18.0 29.4 40.8 52.4 94.5

J13166.37 J13166.37 18.66 2.0 6.2 11.3 20.5 28.5 36.8 63.7

J132 J132 5.99 1.1 1.8 2.3 3.2 3.9 4.7 7.5

J1322.322 J1322.322 0.88 1.2 1.6 2.0 2.4 2.8 3.0 3.8

J1336.424 J1336.424 2.45 3.7 5.7 7.1 8.9 10.3 11.7 16.7

J134 J134 14.25 1.9 3.0 3.9 5.5 6.9 9.1 18.2

J134.7723 J134.7723 4.60 1.0 2.9 4.4 6.9 9.1 11.4 18.5

J1343.847 J1343.847 8.76 1.5 2.5 3.5 4.8 6.2 7.8 14.2

J13443.66 J13443.66 5.72 1.2 2.5 4.6 9.8 15.2 20.2 33.0

J135 J135 75.33 6.0 11.5 18.3 29.8 40.4 51.3 90.4

J1353.169 J1353.169 2.94 1.8 3.4 5.0 7.2 9.1 11.0 16.9

J13586.77 J13586.77 183.35 22.6 44.9 62.1 89.8 117.5 148.9 245.3

J136 J136 6.37 1.9 4.9 8.1 13.2 17.2 21.7 35.1

J13622.04 J13622.04 11.11 18.6 29.4 37.3 47.6 55.5 63.7 86.7

J137 J137 0.98 1.2 1.7 2.1 2.7 3.1 3.6 5.2

J1379.244 J1379.244 3.66 1.9 2.7 3.5 4.6 5.5 6.5 10.5

J138 J138 90.55 7.4 13.0 18.9 29.5 41.1 52.7 96.2

J1380.651 J1380.651 13.48 4.7 9.5 13.0 17.9 22.0 25.8 37.4

J1387.892 J1387.892 0.75 1.1 1.5 1.8 2.2 2.5 2.9 4.0

J1389.503 J1389.503 3.11 5.3 8.6 11.0 14.0 16.3 18.5 20.3

J139 J139 4.97 1.6 4.1 6.8 10.8 13.6 17.1 28.2

J13974.86 J13974.86 5.25 1.1 2.4 4.4 9.6 15.2 20.4 32.8

J14 J14 5.09 1.4 1.9 2.4 2.9 3.3 3.8 6.6

J140 J140 2.57 2.5 3.6 4.5 5.6 6.6 7.6 10.7
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J1400.456 J1400.456 1.94 1.3 2.4 3.4 5.2 6.8 7.9 9.8

J14042.93 J14042.93 18.66 2.1 6.3 11.4 20.8 28.9 37.2 64.4

J14156.56 J14156.56 17.60 2.1 6.3 11.2 20.3 28.0 36.0 62.1

J14183.08 J14183.08 86.53 6.9 12.2 18.2 30.6 41.3 53.4 94.9

J142 J142 3.21 2.7 4.2 5.3 6.9 8.1 9.4 13.4

J1427.292 J1427.292 3.69 3.6 6.0 7.7 10.3 12.4 14.8 23.2

J14275 J14275 13.00 1.7 4.6 8.2 14.9 20.6 26.5 46.2

J143.5166 J143.5166 1.29 1.5 2.0 2.4 3.0 3.4 3.9 5.5

J144 J144 12.43 4.0 10.2 16.5 26.0 33.6 41.8 67.1

J14434.35 J14434.35 183.35 22.6 44.9 62.1 89.8 117.5 148.9 245.5

J145 J145 71.52 6.3 11.8 19.2 31.7 42.1 53.6 93.1

J1451.748 J1451.748 9.25 9.5 15.9 20.4 26.7 32.6 37.6 53.2

J14579.64 J14579.64 9.76 17.4 27.1 34.2 43.5 50.8 58.7 83.4

J146 J146 69.72 6.4 11.7 21.1 35.2 42.4 54.3 97.3

J147 J147 6.31 7.9 12.8 16.2 20.5 24.2 27.7 39.2

J14701.41 J14701.41 4.83 1.6 3.4 5.4 9.5 13.4 17.0 29.0

J1475.324 J1475.324 2.57 2.3 3.4 4.2 5.3 6.2 7.1 10.1

J1476.697 J1476.697 1.00 0.8 1.0 1.3 1.6 1.9 2.1 3.2

J14797.84 J14797.84 12.68 1.8 4.8 8.3 14.7 20.3 26.0 45.3

J148 J148 70.63 6.3 11.8 19.5 31.9 42.0 53.7 94.2

J148.3467 J148.3467 1.05 1.0 1.4 1.9 2.7 3.4 4.0 6.2

J1488.546 J1488.546 8.27 10.3 16.1 20.4 25.7 29.6 34.1 43.5

J149 J149 72.55 6.0 11.4 18.1 29.4 39.5 50.1 88.2

J150 J150 1.30 0.4 1.5 2.7 4.6 5.9 6.4 7.3

J15070.23 J15070.23 11.62 1.8 4.7 8.0 14.0 19.3 24.5 42.6

J151 J151 2.76 2.2 3.5 4.5 5.9 7.0 8.2 11.8

J1513.907 J1513.907 2.44 2.2 3.4 4.5 5.7 6.9 8.7 14.7

J1515.793 J1515.793 5.35 3.0 5.1 6.7 8.7 10.2 11.5 15.3

J15175.75 J15175.75 182.29 22.6 44.9 62.1 89.8 117.5 149.0 245.8

J15191.03 J15191.03 85.84 6.9 12.2 18.3 31.2 41.9 54.2 95.0

J1520.455 J1520.455 0.24 0.5 0.7 0.9 1.2 1.4 1.6 2.3

J153 J153 8.98 9.4 15.5 19.9 25.8 31.7 36.8 52.4

J15468.27 J15468.27 6.73 3.3 6.3 9.2 13.3 16.9 20.7 34.5

J1547.353 J1547.353 1.94 1.3 2.4 3.4 5.2 6.8 7.9 9.8

J156.6575 J156.6575 10.42 11.2 18.8 24.2 30.9 36.2 41.8 58.3

J156.7592 J156.7592 5.30 5.4 8.8 11.4 14.8 17.8 20.6 30.7

J1561.104 J1561.104 66.55 6.1 14.0 22.7 38.7 54.1 69.9 120.4

J1561.571 J1561.571 2.08 1.9 3.0 3.8 4.8 5.6 6.4 9.1

J157 J157 10.28 4.3 8.5 11.6 15.7 19.2 22.7 33.0

J15723.81 J15723.81 3.34 2.8 4.2 5.4 6.8 8.6 11.0 18.8

J15784.54 J15784.54 4.53 1.5 3.3 5.3 10.0 13.2 16.9 29.4
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J1584.503 J1584.503 212.65 23.9 47.0 65.2 92.9 122.0 153.9 246.5

J15865.83 J15865.83 10.79 3.4 8.0 12.6 19.7 25.6 30.9 48.9

J159 J159 1.81 1.3 2.4 3.1 4.3 5.1 6.3 8.8

J1595.977 J1595.977 4.37 1.3 2.0 2.8 4.2 5.4 6.7 10.6

J16 J16 112.99 16.2 28.7 37.9 50.3 60.2 71.2 101.5

J160 J160 33.80 13.2 24.9 36.3 57.9 77.7 95.7 150.3

J161 J161 1.79 2.1 2.9 3.4 4.7 6.0 7.7 12.3

J16144.31 J16144.31 85.29 6.9 12.4 18.5 30.4 41.2 52.6 94.6

J16152.53 J16152.53 182.29 22.8 45.1 62.3 90.7 117.6 149.0 245.2

J162 J162 18.08 12.0 21.8 28.8 38.1 50.4 61.6 92.5

J1620.24 J1620.24 4.60 2.6 5.6 7.8 11.5 14.4 17.6 27.9

J16215.01 J16215.01 2.59 2.1 3.5 4.5 6.1 7.4 9.2 14.8

J163 J163 2.98 2.6 4.2 5.2 7.1 8.8 10.7 17.6

J16382.2 J16382.2 1.58 1.9 2.7 3.3 4.2 4.9 6.0 9.7

J164 J164 3.51 2.6 5.8 7.9 10.7 12.9 15.3 27.4

J1641.254 J1641.254 29.80 4.9 11.1 16.0 23.1 30.2 38.0 62.6

J1642.133 J1642.133 16.82 9.5 16.2 24.5 36.0 45.4 54.2 90.0

J1642.175 J1642.175 2.41 2.6 3.9 4.9 6.0 6.9 7.8 11.3

J1643.736 J1643.736 3.45 1.0 2.4 3.5 5.6 7.3 9.1 14.4

J16450.39 J16450.39 7.25 13.3 20.5 25.8 33.3 39.5 45.7 63.0

J16463.76 J16463.76 10.79 3.5 8.2 12.9 20.0 25.9 31.3 49.3

J165 J165 3.08 2.8 4.5 5.7 7.6 9.2 11.2 18.4

J165.3016 J165.3016 0.33 0.1 0.3 0.7 1.5 2.1 3.3 6.5

J1655.108 J1655.108 0.52 0.7 1.3 1.9 2.8 3.0 3.6 5.7

J166 J166 10.24 4.3 8.5 11.6 15.7 19.2 22.7 33.0

J1663.689 J1663.689 1.89 2.4 3.5 4.6 5.7 6.6 7.9 11.1

J16635.24 J16635.24 9.02 3.3 7.4 11.4 17.4 22.5 27.0 42.7

J167.4563 J167.4563 3.57 1.2 1.9 2.3 2.9 3.6 4.2 6.1

J16735.41 J16735.41 3.94 1.0 2.6 4.5 8.5 11.7 15.1 26.2

J168 J168 166.04 22.1 44.4 61.1 87.9 115.8 146.6 240.1

J169 J169 10.09 11.1 18.3 23.3 29.9 35.5 40.9 57.2

J169.6326 J169.6326 1.08 1.1 2.2 3.2 4.6 5.8 7.0 13.8

J16988.67 J16988.67 8.76 3.3 7.3 11.1 16.9 21.8 26.2 41.3

J17 J17 18.65 9.6 16.5 24.9 36.7 46.0 55.7 92.0

J17.48381 J17.48381 2.29 1.4 2.8 4.0 6.0 7.7 9.2 11.7

J170 J170 3.51 3.4 5.6 7.2 9.6 11.6 14.0 22.0

J170.1953 J170.1953 3.08 3.2 5.5 7.2 9.4 11.3 13.1 15.0

J17012.55 J17012.55 180.99 23.0 45.1 62.3 90.7 117.6 149.0 245.3

J1704.285 J1704.285 0.93 2.3 3.4 4.0 5.1 5.9 6.8 9.4

J17053 J17053 3.49 1.9 3.8 5.6 9.0 12.0 15.1 25.4

J1708.063 J1708.063 1.00 1.1 1.7 2.1 2.6 3.1 3.5 4.8
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J171 J171 66.55 6.1 14.0 22.7 38.7 54.2 70.0 120.5

J17170.71 J17170.71 7.63 3.8 8.0 11.7 17.4 22.2 26.3 40.7

J17177.76 J17177.76 0.68 0.7 1.3 2.1 3.2 4.3 5.3 8.2

J172 J172 3.74 3.6 5.9 7.9 10.7 12.7 14.9 23.3

J1720.598 J1720.598 34.46 2.5 6.6 10.4 17.8 25.8 34.0 59.8

J1723.343 J1723.343 13.41 4.6 10.9 17.3 26.8 34.6 43.2 70.0

J17247.58 J17247.58 85.29 6.9 12.4 18.6 30.4 41.2 52.9 94.9

J1728.346 J1728.346 2.03 1.4 2.7 3.7 4.8 5.6 6.7 10.0

J1728.606 J1728.606 8.76 1.7 2.6 3.8 5.2 6.5 8.2 14.7

J173 J173 18.87 12.4 22.3 29.5 38.9 51.4 62.9 94.6

J173.6733 J173.6733 0.89 2.0 3.4 4.3 5.9 7.5 9.2 14.1

J17311.37 J17311.37 5.35 10.0 15.4 19.6 25.3 29.4 33.5 45.4

J174 J174 67.30 6.2 14.2 22.6 38.6 54.0 69.9 120.2

J1746.331 J1746.331 2.04 0.7 1.0 1.2 1.5 1.8 2.1 3.8

J175 J175 4.34 7.2 11.3 14.5 18.4 21.4 24.5 34.2

J17537.04 J17537.04 180.38 23.1 45.1 62.4 90.8 117.6 149.1 245.4

J17542.71 J17542.71 7.11 4.1 8.2 11.5 16.9 21.2 25.2 38.7

J176 J176 4.54 2.6 5.6 7.7 11.4 14.3 17.4 27.6

J1769.093 J1769.093 0.74 0.3 0.4 0.5 0.6 0.8 0.9 1.4

J177 J177 3.30 5.0 7.8 9.7 12.3 14.2 16.2 22.1

J17730.16 J17730.16 6.10 3.6 6.7 9.4 14.0 17.5 20.9 32.3

J17731.1 J17731.1 3.06 2.2 3.9 5.3 8.4 10.9 13.6 22.2

J178 J178 142.94 23.7 45.4 60.2 85.2 113.4 143.8 235.0

J179 J179 6.42 12.9 19.6 25.0 31.7 37.0 42.2 57.8

J1791.891 J1791.891 0.88 1.0 1.4 1.7 2.1 2.4 2.7 3.7

J17954.64 J17954.64 5.82 3.4 6.5 9.0 13.2 16.6 19.7 30.1

J17972.73 J17972.73 84.41 6.9 12.4 18.6 30.5 41.3 53.0 94.9

J1798.748 J1798.748 329.74 29.1 55.9 80.9 122.5 162.0 202.7 325.2

J1799.907 J1799.907 1.66 1.0 2.0 2.8 4.4 5.7 6.6 8.3

J17992.23 J17992.23 0.68 0.8 1.3 2.0 3.0 3.9 4.9 7.6

J180 J180 3.00 5.2 8.3 10.6 13.6 16.0 18.3 19.9

J1800.27 J1800.27 3.90 2.5 5.3 7.4 11.1 13.9 17.1 27.4

J1802.935 J1802.935 3.66 2.1 3.0 3.5 4.3 5.0 5.9 8.9

J18033.33 J18033.33 179.56 24.3 45.1 62.3 90.8 117.6 149.0 245.3

J181 J181 34.28 13.4 25.1 36.6 58.2 78.1 96.2 151.0

J1816.949 J1816.949 2.30 1.7 2.7 3.5 4.8 6.4 8.2 13.7

J18174.28 J18174.28 2.24 1.8 3.2 4.4 6.8 8.7 10.6 16.7

J183 J183 41.65 12.1 24.5 37.3 56.9 76.0 95.1 151.5

J18357.37 J18357.37 5.82 3.0 5.9 8.3 12.3 15.7 18.7 29.2

J18495.31 J18495.31 3.72 1.2 2.4 3.4 5.0 6.4 7.3 11.8

J18512.98 J18512.98 84.41 6.9 12.6 18.7 30.4 41.2 52.9 95.0
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J186 J186 2.81 3.2 5.3 6.8 9.0 10.8 12.5 14.1

J186.9353 J186.9353 0.91 1.2 2.3 3.1 4.3 5.1 6.2 8.9

J18645.59 J18645.59 0.68 1.1 1.8 2.5 3.6 4.5 5.5 8.3

J18669.61 J18669.61 178.72 29.4 48.7 62.3 91.0 117.6 149.1 245.5

J18681.28 J18681.28 3.36 5.1 7.9 9.9 12.5 14.6 16.7 22.8

J187.2121 J187.2121 1.56 1.6 2.1 2.5 3.1 3.6 4.1 5.9

J1872.25 J1872.25 21.00 4.6 8.2 10.1 14.3 18.1 21.5 38.5

J1880.06 J1880.06 1.69 2.1 3.5 4.5 5.9 7.1 8.2 9.0

J1884.184 J1884.184 2.21 3.1 5.3 7.6 10.3 12.7 14.7 21.7

J18843.6 J18843.6 3.40 1.3 2.3 2.9 4.1 5.0 6.0 10.2

J1889.326 J1889.326 1.79 1.1 1.6 2.0 2.8 3.4 4.0 6.2

J189 J189 174.18 22.5 45.5 62.7 90.2 117.5 149.0 245.3

J18909.93 J18909.93 83.79 6.9 12.9 18.6 30.4 41.3 52.9 94.9

J1892.032 J1892.032 6.68 1.7 2.5 3.2 4.1 5.0 6.0 10.8

J19 J19 186.70 22.5 44.8 62.1 89.6 117.4 148.7 243.2

J19.23171 J19.23171 69.89 6.1 13.9 22.4 37.9 52.5 67.8 116.0

J1907.893 J1907.893 11.05 4.4 8.9 12.2 16.5 20.2 23.8 34.4

J192 J192 67.30 21.0 34.4 44.3 61.1 78.5 96.1 150.9

J19201.62 J19201.62 178.72 24.2 45.1 62.3 90.7 117.6 149.0 245.4

J193 J193 0.79 1.7 3.0 4.0 5.4 6.3 7.2 11.2

J193.0907 J193.0907 0.77 0.4 0.8 1.3 2.0 2.6 3.2 4.5

J194 J194 0.79 1.7 3.0 4.0 5.3 6.3 7.2 11.0

J19434.87 J19434.87 3.17 5.3 8.0 10.0 12.5 14.4 16.4 22.0

J19448.27 J19448.27 83.22 6.9 12.4 18.7 30.4 41.2 52.8 94.7

J195 J195 151.43 21.1 41.6 56.9 84.0 111.3 140.7 229.7

J196 J196 146.96 21.2 41.9 57.1 84.3 111.9 141.5 230.8

J196.9406 J196.9406 11.33 1.8 3.2 4.7 6.9 9.1 11.5 20.7

J19629.22 J19629.22 2.40 0.6 1.2 2.0 4.0 6.1 8.1 15.2

J1964.138 J1964.138 2.37 1.4 2.5 3.5 4.9 6.1 7.2 10.7

J19664.3 J19664.3 177.97 22.6 45.3 62.4 90.4 117.5 149.0 245.4

J197 J197 69.89 6.1 13.9 22.3 37.8 52.4 67.8 116.3

J1978.151 J1978.151 112.22 16.9 29.1 38.6 51.7 62.1 72.6 102.4

J1978.395 J1978.395 2.06 1.1 1.9 2.5 4.0 5.4 7.1 12.0

J198 J198 137.18 24.7 45.8 61.1 86.3 115.4 146.8 240.5

J19874.67 J19874.67 2.01 1.9 2.8 3.4 4.2 4.8 5.4 8.2

J199 J199 146.44 21.3 42.1 57.2 84.4 112.0 141.7 231.2

J199.6136 J199.6136 2.02 3.1 4.6 5.6 7.0 8.0 9.2 12.5

J2 J2 9.46 1.9 3.0 3.8 5.5 7.0 8.3 15.5

J200 J200 148.30 21.1 41.7 56.9 84.1 111.5 141.0 229.9

J201 J201 5.71 11.0 14.4 17.0 21.3 24.5 28.7 36.7

J20177.14 J20177.14 82.56 6.9 12.5 19.0 30.5 41.4 53.0 94.8

Page 8 of 26



TP112084

Rouge Watershed Study

September 7, 2018

2 5 10 25 50 100 350

Table D6: Future with SWM Model - 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]

J20190.78 J20190.78 177.32 22.5 45.3 62.3 90.7 117.5 149.0 245.4

J203 J203 104.98 16.7 27.4 38.1 50.6 59.4 67.8 102.2

J20316.43 J20316.43 2.40 0.9 1.8 2.9 5.1 6.9 8.7 14.8

J204 J204 178.72 24.0 45.1 62.3 90.6 117.5 149.0 245.4

J2045.617 J2045.617 3.49 1.3 2.5 3.6 5.3 6.9 8.4 12.5

J205 J205 0.47 1.5 2.1 2.5 3.0 3.3 3.8 5.1

J20504.63 J20504.63 1.20 1.1 1.8 2.5 3.8 5.1 6.4 10.2

J2057.826 J2057.826 1.66 1.0 2.0 2.8 4.5 5.8 6.7 8.3

J206.1956 J206.1956 1.69 0.9 1.3 1.7 2.1 2.5 2.9 4.3

J207 J207 0.24 1.6 2.3 2.8 3.5 4.0 4.4 5.7

J207.3486 J207.3486 2.24 1.4 2.5 3.3 4.4 5.2 6.1 8.9

J207.3773 J207.3773 3.27 1.7 3.6 5.4 7.8 9.8 12.2 18.7

J208 J208 1.50 4.9 7.3 9.0 11.3 12.1 12.6 14.4

J209 J209 1.55 5.4 7.5 8.8 12.2 13.9 14.9 17.4

J20952.49 J20952.49 82.39 6.9 12.5 18.5 30.4 41.5 53.1 94.9

J20971.89 J20971.89 0.64 0.5 1.0 1.4 2.1 2.7 3.3 5.3

J21 J21 5.45 1.6 2.3 2.9 3.8 4.5 5.4 8.9

J2105.741 J2105.741 0.95 0.9 2.5 2.9 3.3 3.8 4.8 7.2

J21078.79 J21078.79 175.79 22.5 45.3 62.5 90.1 117.5 148.9 245.3

J2114.251 J2114.251 9.01 9.4 15.4 19.8 25.9 31.8 36.8 52.4

J212 J212 3.20 6.5 10.2 12.8 16.1 18.6 21.1 23.0

J214 J214 181.22 23.0 45.1 62.3 90.7 117.6 149.0 245.3

J21490.93 J21490.93 80.37 6.6 11.6 18.4 30.2 41.2 52.7 93.9

J215 J215 6.58 10.9 16.5 19.9 24.3 27.0 30.2 37.6

J2157.078 J2157.078 3.65 1.5 2.7 3.7 5.0 6.1 7.3 11.1

J216 J216 2.41 2.1 3.4 4.4 5.7 6.8 7.9 11.3

J21653.63 J21653.63 175.58 22.5 45.5 62.8 90.2 117.5 149.0 245.4

J217 J217 9.67 10.0 15.1 21.9 28.6 33.0 36.9 46.8

J218 J218 13.88 9.2 15.5 23.2 33.9 42.9 51.8 84.0

J2180.961 J2180.961 5.35 3.1 5.2 6.9 8.8 10.3 11.7 15.5

J21817.03 J21817.03 75.33 6.0 11.5 18.3 29.8 40.3 51.2 90.2

J219 J219 10.32 7.3 12.9 19.1 28.0 35.7 42.8 73.7

J219.567 J219.567 2.18 2.7 5.7 7.9 11.0 13.5 16.1 23.3

J220 J220 15.56 9.5 16.0 24.2 35.5 44.8 53.4 88.3

J220.0343 J220.0343 0.44 0.7 1.0 1.2 1.6 1.8 2.1 2.9

J2209.454 J2209.454 1.00 1.2 1.7 2.2 2.8 3.2 3.7 5.1

J221 J221 187.52 22.5 44.8 62.1 89.6 117.3 148.6 243.1

J2212.672 J2212.672 7.78 10.1 16.1 20.2 25.2 29.0 33.1 41.4

J222 J222 113.25 16.2 28.7 37.8 49.9 59.6 70.5 101.1

J22228.41 J22228.41 174.18 22.5 45.5 62.7 90.2 117.5 148.9 245.3

J2226.342 J2226.342 1.94 0.6 1.1 2.1 3.8 5.1 6.7 11.4
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J223 J223 12.28 9.1 15.2 22.1 32.4 41.0 49.4 82.7

J22300.78 J22300.78 72.26 6.0 11.5 18.5 29.9 40.2 50.9 89.3

J224 J224 0.99 2.0 3.6 4.6 6.2 7.8 9.5 14.4

J2249.211 J2249.211 1.79 1.3 1.9 2.4 3.0 3.6 4.2 6.3

J225 J225 3.16 3.6 5.8 7.4 9.5 11.1 12.9 19.1

J2259.686 J2259.686 6.68 8.3 13.6 17.2 21.7 25.5 29.2 40.9

J226 J226 185.09 22.6 44.9 62.1 89.7 117.4 148.8 243.4

J2263.024 J2263.024 2.04 0.8 1.2 1.4 1.8 2.4 3.3 5.1

J227 J227 108.95 17.8 29.4 39.6 54.2 65.0 75.4 103.0

J227.6454 J227.6454 4.64 1.8 3.5 4.8 6.6 8.2 9.7 14.7

J228 J228 0.64 0.7 1.1 1.4 1.9 2.2 2.5 3.6

J2282.728 J2282.728 2.98 2.6 4.3 5.3 7.1 8.8 10.7 17.7

J229 J229 210.00 24.2 47.7 65.9 93.8 122.1 153.8 249.7

J2295.747 J2295.747 1.77 1.6 2.6 3.3 4.3 5.1 5.9 8.3

J23 J23 2.67 1.3 2.0 2.4 3.1 3.7 4.3 6.5

J230 J230 208.72 24.2 47.7 66.0 93.9 122.1 153.8 249.8

J231 J231 210.64 24.2 47.7 66.0 93.9 122.2 153.9 249.7

J2314.506 J2314.506 2.78 0.9 2.1 2.9 4.7 6.1 7.7 12.0

J232 J232 329.74 29.1 55.9 81.3 122.7 162.5 204.0 327.1

J233 J233 20.97 10.2 17.8 27.0 39.4 49.1 59.1 97.2

J23306.77 J23306.77 71.52 6.2 11.7 19.0 31.0 41.3 52.4 91.7

J2336.502 J2336.502 1.80 0.6 1.0 2.0 3.6 4.8 6.4 11.0

J234 J234 0.62 0.6 0.8 1.0 1.2 1.4 1.7 2.6

J2344.545 J2344.545 3.24 1.8 2.6 3.2 4.1 4.8 5.6 8.3

J235 J235 19.07 12.3 23.7 29.5 39.1 51.5 63.0 95.0

J2356.007 J2356.007 147.51 21.2 41.8 57.0 84.2 111.7 141.3 230.4

J236 J236 332.73 28.7 54.8 79.8 119.1 158.4 198.8 322.0

J237 J237 9.25 9.6 16.0 20.5 26.8 32.6 37.6 53.3

J2372.492 J2372.492 1.64 1.0 2.0 2.8 4.4 5.7 6.7 8.3

J238 J238 0.68 2.9 4.3 5.3 6.6 7.6 8.6 11.5

J239 J239 0.35 2.0 2.8 3.4 4.2 4.7 5.3 7.0

J24 J24 33.10 2.3 5.9 9.6 17.7 25.6 33.6 59.5

J24.33131 J24.33131 0.99 1.1 1.4 1.7 2.2 2.7 3.2 4.8

J240 J240 5.27 9.7 15.0 19.3 24.7 28.7 32.8 44.5

J241 J241 4.70 8.1 12.5 16.1 20.4 23.8 27.4 37.7

J242 J242 8.09 14.6 22.8 28.9 37.3 44.3 51.0 71.7

J243 J243 10.83 18.6 29.1 36.7 46.9 54.7 63.2 89.8

J243.0081 J243.0081 332.73 28.6 54.7 79.7 119.0 158.3 198.6 321.9

J2435.76 J2435.76 6.68 8.6 13.8 17.5 22.0 25.9 29.7 41.0

J2440.272 J2440.272 7.75 1.7 2.6 3.6 4.8 5.9 7.3 12.9

J245 J245 6.33 4.8 8.7 13.2 18.6 23.1 28.0 53.9
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J2458.289 J2458.289 11.05 4.5 8.9 12.2 16.6 20.2 23.9 34.5

J246 J246 0.72 7.3 10.4 10.6 10.1 8.1 18.3 25.7

J24638.86 J24638.86 70.28 6.6 11.8 20.1 33.8 42.5 54.3 95.1

J2469.76 J2469.76 2.21 3.5 5.5 7.3 9.6 11.4 13.4 19.3

J247 J247 7.06 10.5 16.4 20.3 24.8 27.8 31.2 39.1

J248 J248 16.82 9.6 16.2 24.6 36.1 45.5 54.3 90.5

J249 J249 21.20 10.2 17.8 27.0 39.4 49.1 59.1 97.1

J25 J25 2.74 1.2 3.1 5.5 8.7 10.5 12.8 21.3

J250 J250 105.96 16.6 27.3 36.8 50.1 60.0 69.3 101.9

J2503.21 J2503.21 21.00 4.7 8.6 10.4 14.6 19.0 23.7 40.9

J251 J251 3.69 3.6 6.0 7.7 10.3 12.4 14.8 23.2

J2521.753 J2521.753 3.96 1.1 3.2 5.5 10.1 13.2 16.8 27.4

J2524.044 J2524.044 1.78 0.6 0.9 1.9 3.5 4.8 6.4 11.0

J2524.067 J2524.067 1.70 1.7 2.5 3.1 3.8 4.5 5.1 7.5

J253 J253 2.92 3.4 5.3 6.9 8.9 10.4 12.1 16.9

J253.3366 J253.3366 0.23 0.1 0.1 0.2 0.3 0.4 0.5 0.8

J254 J254 13.48 4.7 9.5 13.0 17.9 22.0 25.8 37.4

J254.5257 J254.5257 2.00 0.8 1.2 1.5 2.3 3.0 3.7 6.3

J25470 J25470 69.29 6.5 12.1 20.5 31.9 42.5 54.6 96.7

J256 J256 0.99 0.9 2.6 3.3 3.7 4.1 5.2 7.7

J257 J257 1.89 2.8 4.0 4.9 6.1 7.0 7.9 11.2

J2571.41 J2571.41 5.35 3.1 5.2 6.9 8.9 10.3 11.7 15.5

J258 J258 5.02 9.2 14.3 18.5 23.6 27.6 31.5 42.4

J259 J259 3.01 4.0 6.4 8.0 10.1 11.5 13.0 18.0

J25903.3 J25903.3 69.29 6.5 12.1 20.7 32.0 42.7 54.8 96.9

J26 J26 2.97 0.9 1.4 1.7 2.3 2.8 3.4 5.8

J260 J260 9.76 17.5 27.3 34.4 43.8 51.7 60.1 85.4

J2603.296 J2603.296 16.40 9.6 16.2 24.5 36.0 45.3 54.0 90.0

J26067.7 J26067.7 67.83 6.5 12.1 20.4 31.4 41.9 53.8 95.3

J2609.602 J2609.602 5.90 2.1 3.1 3.9 5.0 6.0 7.2 11.2

J261 J261 9.41 17.2 26.7 33.5 43.1 51.1 59.3 84.0

J2612.824 J2612.824 41.65 12.1 24.4 37.3 56.9 75.9 95.1 151.4

J262 J262 1.69 4.3 5.8 6.8 8.1 9.0 10.1 15.8

J2622.986 J2622.986 0.86 0.4 0.5 0.6 0.8 1.0 1.1 2.0

J263 J263 2.23 4.2 5.9 7.0 9.0 10.5 12.1 17.1

J26374.46 J26374.46 67.83 6.5 12.1 20.5 31.5 42.0 53.8 95.4

J264 J264 16.59 9.6 16.1 24.5 36.0 45.3 54.1 90.0

J265 J265 13.58 9.5 16.2 23.4 34.4 43.6 52.6 88.1

J2650.651 J2650.651 29.41 5.9 11.3 16.2 24.0 30.9 38.6 63.1

J26558.84 J26558.84 67.28 6.7 12.3 21.5 31.8 42.5 54.5 96.2

J266 J266 2.95 4.3 6.7 8.7 10.9 12.9 14.8 20.0
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J2668.806 J2668.806 3.49 1.5 2.8 3.7 5.1 6.3 7.2 10.2

J267 J267 3.11 3.6 5.7 7.4 9.6 11.2 12.8 19.2

J268 J268 1.93 1.3 2.4 3.4 5.1 6.8 7.9 9.8

J269 J269 1.26 0.9 1.9 2.6 3.7 4.5 5.3 8.5

J2692.298 J2692.298 6.33 8.0 12.8 16.3 20.6 24.3 27.8 39.3

J26984.93 J26984.93 66.39 6.5 12.7 20.5 32.1 43.1 55.5 98.5

J27 J27 3.98 1.9 2.9 3.6 4.7 5.6 6.7 10.2

J270 J270 2.54 4.7 7.5 9.5 12.1 14.1 16.3 17.8

J271 J271 2.00 2.0 3.3 4.3 5.8 7.0 8.4 14.5

J272 J272 2.45 2.6 4.0 5.3 7.0 8.6 10.3 16.8

J273 J273 151.68 21.1 41.6 56.9 84.0 111.3 140.7 229.6

J2734.029 J2734.029 329.74 29.1 55.9 81.3 122.7 162.4 203.9 327.1

J2740.096 J2740.096 33.00 2.4 6.2 9.9 17.8 25.8 33.8 60.2

J2747.916 J2747.916 109.95 17.0 29.1 38.6 51.8 62.3 72.7 102.6

J2748.186 J2748.186 3.15 4.7 7.1 8.9 11.2 13.6 15.5 21.1

J275 J275 11.05 4.5 8.9 12.2 16.6 20.2 23.9 34.5

J276 J276 1.75 1.8 2.8 3.3 4.7 6.0 7.7 12.6

J2766.275 J2766.275 3.65 1.6 2.6 3.5 4.9 6.1 7.3 11.1

J278 J278 1.36 4.5 6.7 8.2 10.2 10.7 11.0 13.2

J27871.04 J27871.04 66.19 6.6 13.2 20.9 32.5 43.7 56.3 99.3

J2798.016 J2798.016 0.58 0.6 1.0 1.5 2.5 3.5 3.5 3.7

J2801.347 J2801.347 1.26 1.4 2.1 2.6 3.3 3.9 4.5 6.3

J2806.512 J2806.512 2.44 0.9 1.4 1.8 2.3 2.7 3.2 5.2

J28149.14 J28149.14 66.19 6.6 13.2 20.9 32.6 43.7 56.3 99.4

J2828.014 J2828.014 212.65 24.2 47.5 65.8 93.6 122.0 153.7 247.8

J2830.062 J2830.062 1.01 1.1 1.8 2.2 2.9 3.3 3.8 5.3

J28374.86 J28374.86 62.86 6.4 12.7 20.1 31.1 41.2 52.9 93.2

J2849.141 J2849.141 13.10 4.7 10.8 17.3 26.8 34.6 43.2 69.8

J2865.896 J2865.896 23.17 4.6 10.6 15.3 22.4 28.6 35.3 57.3

J28839.05 J28839.05 62.19 6.5 12.6 20.0 30.9 41.1 52.9 93.3

J2890.553 J2890.553 0.89 0.7 1.3 1.6 2.1 2.5 3.0 4.4

J29.66262 J29.66262 0.33 0.1 0.3 0.7 1.5 2.1 3.3 6.5

J2909.747 J2909.747 2.43 1.8 2.8 3.4 4.8 6.2 7.9 13.2

J2944.1 J2944.1 1.41 0.2 0.7 1.5 2.7 3.8 4.4 8.6

J2946.17 J2946.17 2.78 0.9 2.0 2.9 4.6 6.0 7.6 12.6

J29550.09 J29550.09 60.95 8.1 14.8 21.1 31.2 40.6 49.6 89.0

J2968.376 J2968.376 41.65 12.1 24.4 37.3 56.9 76.0 95.0 151.5

J2978.905 J2978.905 3.51 2.9 5.7 7.9 10.8 13.7 16.2 31.8

J30 J30 2.40 1.3 2.2 3.0 4.6 6.1 7.7 12.5

J3031.317 J3031.317 37.41 11.2 23.0 35.0 53.6 71.8 89.9 143.4

J30415.82 J30415.82 60.95 8.3 15.6 21.5 31.6 41.0 49.9 90.2
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Flow Node Model Node
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J3053.744 J3053.744 0.58 0.5 1.0 1.5 2.5 3.2 3.2 3.3

J3055.065 J3055.065 11.05 4.5 8.9 12.2 16.6 20.2 23.9 34.5

J3065.13 J3065.13 3.04 4.3 6.6 8.4 10.8 13.3 15.2 20.6

J3076.268 J3076.268 5.53 1.8 2.7 3.5 4.6 5.6 6.6 10.6

J31 J31 4.93 1.2 3.9 6.6 11.5 15.1 19.2 31.3

J31090.56 J31090.56 57.19 8.1 14.7 20.1 29.2 37.7 45.7 82.4

J3110.563 J3110.563 3.99 3.7 6.2 7.9 9.8 11.3 13.0 17.6

J3121.838 J3121.838 21.00 4.4 7.7 9.7 14.1 18.0 22.2 38.2

J3125.131 J3125.131 7.06 10.4 16.5 20.6 25.6 29.2 33.3 40.0

J3136.52 J3136.52 146.44 21.3 42.0 57.1 84.4 111.9 141.6 231.0

J31513.09 J31513.09 56.80 8.1 14.7 20.1 29.2 37.7 45.7 82.7

J3154.831 J3154.831 7.75 1.8 2.6 3.5 4.6 5.7 7.2 12.6

J31781.33 J31781.33 55.98 8.2 14.7 20.0 28.9 37.2 45.0 81.4

J318.9107 J318.9107 3.01 4.0 6.3 7.9 10.0 11.5 13.0 17.9

J32.37985 J32.37985 1.00 1.2 2.0 2.6 3.5 4.3 5.1 7.7

J320.1186 J320.1186 33.63 6.1 10.8 14.0 19.5 24.5 29.0 54.9

J32091 J32091 55.98 8.1 14.8 20.0 29.0 37.2 45.0 81.6

J3214.675 J3214.675 2.52 1.0 1.6 2.2 3.0 3.6 4.4 6.9

J32332.4 J32332.4 22.06 2.4 4.5 6.2 9.7 13.0 16.5 30.9

J3236 J3236 3.42 0.8 1.2 1.6 2.1 2.5 3.0 4.7

J3243.99 J3243.99 143.74 22.1 43.0 57.7 84.7 112.5 142.5 232.6

J3261.548 J3261.548 0.77 0.9 1.9 2.4 3.3 4.1 4.8 7.2

J3278.331 J3278.331 3.71 0.9 3.0 5.1 9.2 12.1 15.4 25.1

J32876.31 J32876.31 15.67 1.8 2.9 4.1 5.8 7.5 9.7 19.5

J3294.75 J3294.75 3.11 1.1 2.1 2.8 3.9 4.8 5.8 8.9

J33 J33 0.27 0.3 0.3 0.4 0.5 0.6 0.7 1.1

J33.84014 J33.84014 1.51 0.8 1.2 1.5 1.9 2.2 2.5 3.6

J3345.017 J3345.017 1.19 0.2 0.7 1.5 2.7 3.7 4.3 8.6

J336.9934 J336.9934 2.26 1.4 2.8 4.0 6.0 7.8 9.3 11.6

J33661.73 J33661.73 15.32 1.9 3.0 4.2 6.0 7.5 9.9 19.6

J3371.539 J3371.539 2.00 2.4 3.3 4.4 5.8 7.0 8.4 13.8

J34 J34 3.06 2.3 4.1 5.9 9.2 11.9 14.8 23.9

J34070.73 J34070.73 15.32 1.8 3.0 4.1 5.8 7.5 9.8 19.6

J3408.713 J3408.713 3.03 0.7 2.1 3.6 6.7 9.4 11.9 19.5

J3415.427 J3415.427 1.55 1.8 2.6 3.2 4.1 4.9 5.3 7.0

J3415.551 J3415.551 0.86 0.4 0.6 0.7 0.9 1.0 1.2 2.5

J3422.899 J3422.899 15.70 9.5 16.0 24.2 35.5 44.7 53.2 88.2

J3425.845 J3425.845 2.95 4.2 6.6 8.4 10.7 12.9 14.8 20.0

J3471.385 J3471.385 108.95 17.5 29.3 39.0 52.9 63.6 74.1 102.8

J34794.18 J34794.18 13.60 1.9 3.0 3.9 5.4 6.8 8.9 17.6

J35 J35 72.26 6.1 11.5 18.5 29.9 40.4 51.4 90.4
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J35.38415 J35.38415 3.64 5.7 8.3 10.2 12.4 16.2 19.7 30.7

J3521.134 J3521.134 0.89 1.0 1.5 1.8 2.2 2.6 3.0 4.3

J355.9441 J355.9441 0.47 0.1 0.3 0.4 0.5 0.6 0.7 1.0

J35527.97 J35527.97 13.60 1.9 3.0 3.9 5.5 6.8 8.9 17.4

J356.2772 J356.2772 0.68 2.8 4.2 5.1 6.3 7.3 8.3 11.1

J3562.64 J3562.64 2.95 1.0 1.9 2.6 3.6 4.4 5.3 8.2

J358.0861 J358.0861 14.06 5.6 9.6 13.2 18.1 22.3 26.2 37.9

J3591.947 J3591.947 37.22 11.3 23.1 35.4 54.1 72.7 91.0 144.5

J36 J36 0.97 0.9 1.2 1.4 1.8 2.2 2.5 3.9

J36105.61 J36105.61 5.76 1.2 1.9 2.6 3.3 4.0 4.8 7.3

J3611.151 J3611.151 10.24 4.3 8.5 11.6 15.7 19.2 22.7 33.0

J36559.58 J36559.58 5.09 1.2 1.7 2.1 2.6 3.0 3.4 6.6

J3661.799 J3661.799 1.67 1.9 3.1 4.2 5.7 6.8 8.1 11.8

J3668.72 J3668.72 12.51 4.1 10.2 16.6 26.1 33.7 41.9 67.1

J367.1215 J367.1215 30.37 5.4 11.3 16.5 22.9 29.8 37.4 61.7

J3692.279 J3692.279 1.19 0.2 0.7 1.5 2.8 3.8 4.3 8.8

J37 J37 14.60 2.0 3.2 4.2 5.8 7.5 9.3 17.8

J3702.004 J3702.004 1.01 1.3 1.9 2.4 3.0 3.5 4.0 5.5

J37218.68 J37218.68 4.33 0.6 1.0 1.3 1.9 2.5 3.2 6.0

J3743.835 J3743.835 2.50 2.6 4.3 5.6 8.6 11.0 12.8 17.2

J3757.015 J3757.015 7.54 3.6 6.9 9.5 13.0 15.9 18.8 27.2

J3783.497 J3783.497 21.99 4.6 11.0 16.0 22.6 28.5 35.2 56.8

J38 J38 2.08 2.0 2.9 3.5 4.2 5.0 5.8 8.5

J383.3055 J383.3055 0.92 1.0 1.4 1.8 2.4 2.8 3.0 4.2

J3838.842 J3838.842 1.53 1.2 2.0 2.5 3.2 3.8 4.3 6.3

J38485.58 J38485.58 3.83 0.8 1.3 1.7 2.3 2.8 3.5 6.2

J3858.605 J3858.605 2.00 2.1 3.2 4.3 5.8 7.0 8.4 13.7

J386.0027 J386.0027 3.93 7.3 13.1 17.0 22.4 26.6 31.1 45.6

J38658.73 J38658.73 3.29 0.9 1.4 1.8 2.4 3.0 3.6 6.0

J3872.271 J3872.271 20.14 4.4 7.8 9.7 14.7 18.8 24.3 43.0

J3873.449 J3873.449 2.79 1.2 2.5 3.9 6.4 8.6 11.1 18.2

J3895.637 J3895.637 7.36 1.8 2.6 3.6 4.6 5.6 7.0 12.3

J390.7445 J390.7445 1.94 1.7 2.2 2.9 3.8 4.6 5.3 7.7

J3903.758 J3903.758 143.74 23.5 45.5 60.2 85.1 113.3 143.6 234.6

J39277.98 J39277.98 2.97 1.0 1.5 1.9 2.4 2.8 3.4 5.8

J3941.875 J3941.875 3.27 1.6 2.3 2.8 3.5 3.9 4.4 5.7

J39421.16 J39421.16 1.46 0.8 1.1 1.4 1.8 2.1 2.5 3.7

J3961.216 J3961.216 6.58 11.5 18.6 21.8 25.3 28.5 30.7 37.4

J3962.639 J3962.639 1.55 1.7 2.2 2.6 3.2 3.7 4.2 5.9

J3974.2 J3974.2 0.61 1.3 2.0 2.5 3.2 3.8 4.4 6.2

J399.0657 J399.0657 2.99 2.2 3.8 5.0 6.7 8.1 9.5 13.6
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J39980.87 J39980.87 1.24 0.7 1.0 1.2 1.6 1.9 2.2 3.4

J4 J4 5.21 1.8 2.7 3.4 4.5 5.4 6.4 9.9

J40 J40 3.65 1.4 2.6 3.6 4.9 6.1 7.3 11.1

J40.64629 J40.64629 2.67 1.3 1.9 2.4 3.1 3.6 4.3 6.5

J4030.6 J4030.6 2.15 1.6 3.0 4.4 7.5 9.6 11.4 14.2

J4033.633 J4033.633 12.51 4.1 10.3 16.6 26.2 33.8 41.9 67.1

J404.47 J404.47 0.52 0.0 0.0 0.1 0.2 0.2 0.4 1.1

J4052.835 J4052.835 14.74 9.3 15.7 23.8 34.8 44.1 53.3 86.1

J40608 J40608 0.81 0.9 1.1 1.3 1.7 2.0 2.3 3.5

J4065.886 J4065.886 1.01 0.1 0.6 1.3 2.1 2.7 3.2 7.2

J40959.17 J40959.17 0.81 0.8 1.1 1.4 1.7 2.1 2.4 3.8

J41 J41 1.03 0.5 0.9 1.4 2.0 2.6 3.1 4.8

J41.50366 J41.50366 30.75 4.9 10.6 15.7 22.2 29.0 36.7 61.1

J412.2434 J412.2434 4.46 2.0 2.7 3.3 4.2 5.0 6.0 9.9

J4145.856 J4145.856 1.10 1.7 2.4 3.2 4.2 5.0 5.9 8.3

J4168.283 J4168.283 2.21 2.3 3.6 4.4 5.5 6.5 7.5 10.5

J42 J42 2.95 1.1 1.9 2.6 3.6 4.4 5.3 8.2

J4236.963 J4236.963 5.57 1.9 4.8 8.3 12.9 16.4 20.3 32.0

J4237.793 J4237.793 2.79 1.1 2.3 3.5 6.4 8.7 11.2 18.5

J428.0731 J428.0731 1.68 2.4 4.2 5.5 7.6 9.4 11.1 16.4

J43 J43 0.88 1.0 1.5 1.8 2.2 2.5 2.8 3.9

J430.1121 J430.1121 3.14 3.7 5.9 7.5 9.6 11.2 13.0 19.3

J4301.257 J4301.257 143.74 23.6 45.5 60.3 85.2 113.3 143.8 235.0

J4309.178 J4309.178 1.10 1.7 2.6 3.3 4.4 5.3 6.2 8.7

J4310.311 J4310.311 6.66 2.1 2.7 3.4 4.4 5.4 6.5 11.3

J4331.404 J4331.404 211.74 24.2 47.7 65.9 93.8 122.1 153.8 249.5

J4336.646 J4336.646 7.51 3.7 6.9 9.5 13.1 16.0 19.0 27.5

J4356.188 J4356.188 2.03 1.3 2.6 4.1 7.1 9.1 10.3 13.0

J437.6696 J437.6696 67.58 6.1 13.6 22.2 37.6 52.5 68.2 117.8

J4371.229 J4371.229 3.27 1.9 2.5 3.0 3.7 4.2 4.8 6.7

J4384.519 J4384.519 1.02 1.0 1.3 1.6 2.0 2.3 2.6 3.7

J44 J44 6.66 2.1 2.9 3.4 4.5 5.4 6.5 11.3

J44.12513 J44.12513 0.23 0.1 0.1 0.2 0.3 0.4 0.5 0.8

J44.47678 J44.47678 14.24 5.9 9.6 13.3 18.4 22.7 26.3 38.0

J44.52043 J44.52043 1.02 0.7 1.8 2.6 3.6 4.3 5.1 12.2

J4446.681 J4446.681 37.22 11.3 23.2 34.7 54.3 73.0 91.3 145.0

J4490.154 J4490.154 20.14 4.3 7.5 10.1 13.5 16.7 20.1 32.5

J45 J45 1.94 1.5 2.4 3.1 4.2 5.1 5.9 8.7

J45.21341 J45.21341 3.16 3.6 5.8 7.4 9.5 11.1 12.9 19.2

J450.0812 J450.0812 1.08 1.2 2.5 3.6 5.1 6.3 7.6 14.6

J450.4796 J450.4796 0.51 0.5 0.9 1.2 1.6 1.9 2.0 2.1
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J4535.861 J4535.861 1.94 1.3 2.5 4.0 7.2 9.0 10.0 12.6

J4557.287 J4557.287 137.64 25.0 46.5 60.4 85.4 113.9 144.5 236.3

J4570.105 J4570.105 21.99 4.7 11.9 16.9 23.2 29.2 36.0 57.6

J4597.127 J4597.127 108.95 17.8 29.4 39.3 53.3 64.2 74.6 102.9

J4599.648 J4599.648 1.53 1.7 2.4 2.8 3.4 3.9 4.5 6.4

J46 J46 5.82 3.0 6.0 8.4 12.4 15.8 18.9 29.5

J46.39495 J46.39495 1.21 3.4 5.5 6.9 8.7 10.3 11.8 15.8

J463.2259 J463.2259 1.19 3.7 5.7 7.0 8.9 10.3 11.7 15.6

J4673.115 J4673.115 6.66 2.0 2.8 3.4 4.5 5.4 6.5 11.3

J4695.955 J4695.955 2.21 2.4 3.6 4.4 5.5 6.4 7.3 10.2

J47 J47 22.08 4.3 7.6 9.7 13.6 16.8 20.0 34.5

J47_2 J47_2 20.65 1.4 4.6 8.4 15.7 22.4 29.4 52.8

J473.8567 J473.8567 2.49 1.9 3.1 4.0 5.2 6.2 7.2 10.4

J4739.346 J4739.346 13.81 9.5 16.3 23.4 34.6 43.8 52.9 88.0

J474.8097 J474.8097 6.57 2.2 5.3 8.5 13.6 17.5 21.9 35.2

J4758.408 J4758.408 1.02 1.0 1.3 1.6 2.0 2.3 2.7 3.9

J4761.681 J4761.681 2.56 1.4 2.8 4.0 6.6 8.8 11.1 17.9

J478.3379 J478.3379 20.97 10.2 17.8 27.0 39.3 49.1 59.1 97.0

J4782.831 J4782.831 37.22 11.3 23.3 35.0 55.4 74.2 92.3 145.9

J4785.685 J4785.685 211.74 24.2 47.7 66.0 93.8 122.2 153.8 249.6

J4789.696 J4789.696 1.10 2.8 4.1 5.1 6.5 7.6 9.3 15.3

J48 J48 2.34 0.8 1.8 2.6 4.0 5.2 6.6 10.8

J48.77288 J48.77288 0.56 0.7 1.5 2.2 3.3 3.9 4.8 7.5

J4837.287 J4837.287 5.37 1.6 2.4 3.0 4.0 4.8 5.8 9.7

J485.7073 J485.7073 3.52 6.4 9.1 10.9 13.2 16.6 21.3 32.1

J4881.772 J4881.772 20.14 4.3 7.5 10.1 13.5 16.8 20.1 32.6

J4897.958 J4897.958 0.67 0.7 1.0 1.3 2.0 2.5 3.1 6.5

J49 J49 1.05 1.0 1.7 2.3 3.1 3.8 4.6 7.0

J494.5593 J494.5593 22.29 4.3 7.6 9.7 13.6 16.8 19.2 37.0

J496.5214 J496.5214 0.80 1.1 1.5 1.8 2.3 2.7 3.1 4.4

J499.7808 J499.7808 4.51 2.1 4.3 6.0 8.6 10.7 13.0 20.4

J5 J5 1.12 1.3 1.8 2.1 2.6 3.0 3.4 4.7

J50 J50 7.11 4.0 8.0 11.3 16.7 21.3 25.2 38.7

J503.9663 J503.9663 1.85 2.9 4.2 5.1 6.4 7.3 8.3 11.4

J506.839 J506.839 2.81 3.0 5.1 6.7 8.8 10.5 12.2 13.7

J5068.847 J5068.847 17.39 3.7 6.6 8.7 11.0 14.2 17.1 25.9

J51 J51 1.61 1.8 2.3 2.7 3.2 3.7 4.2 6.0

J510.5785 J510.5785 5.41 0.8 1.7 2.5 4.0 5.3 6.4 10.6

J5128.382 J5128.382 5.24 1.8 4.8 7.9 12.3 15.4 19.2 30.7

J5167.986 J5167.986 1.35 0.7 1.1 1.7 2.9 3.9 4.7 7.7

J5180.52 J5180.52 1.46 0.8 1.6 3.0 5.1 6.5 7.3 8.4
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J52 J52 3.83 0.8 1.3 1.6 2.2 2.8 3.4 6.2

J5211.698 J5211.698 7.25 3.7 7.0 9.6 13.1 16.0 19.0 27.7

J524.8555 J524.8555 1.03 0.5 1.0 1.5 2.3 2.9 3.5 5.4

J524.9599 J524.9599 1.69 3.8 5.1 5.9 7.0 8.0 9.4 14.0

J53 J53 6.68 1.7 2.6 3.3 4.3 5.2 6.4 11.1

J534.105 J534.105 5.06 2.8 5.9 8.2 12.1 15.1 18.4 29.4

J5343.654 J5343.654 4.72 2.5 3.7 4.5 5.9 6.6 7.7 11.2

J5364.227 J5364.227 2.01 0.1 0.2 0.2 0.3 0.4 0.6 1.3

J5393.301 J5393.301 1.35 0.8 1.3 1.9 3.2 4.1 5.1 8.1

J54 J54 13.60 1.9 3.0 3.9 5.5 6.9 8.9 17.4

J5407.254 J5407.254 5.71 10.0 14.3 17.5 21.3 24.1 27.6 34.7

J5415.78 J5415.78 108.95 17.7 29.4 39.4 53.5 64.5 75.0 103.0

J5417.898 J5417.898 137.35 24.5 46.0 60.9 86.1 115.0 146.2 239.3

J5445.83 J5445.83 12.28 9.1 15.2 22.1 32.4 40.9 49.3 82.6

J5449.948 J5449.948 4.63 1.6 4.1 6.7 10.9 13.7 17.3 28.5

J545.5492 J545.5492 0.65 2.1 3.0 3.6 4.3 4.9 5.5 7.2

J5460.422 J5460.422 16.94 3.5 6.2 8.0 9.8 13.2 16.0 23.8

J547.5167 J547.5167 1.01 1.1 1.9 2.7 3.8 4.7 5.7 8.6

J5483.983 J5483.983 210.69 24.3 47.7 66.0 93.9 122.2 153.8 249.7

J55 J55 8.76 3.3 7.3 11.1 17.0 21.9 26.2 41.4

J551.999 J551.999 0.79 1.7 3.0 4.1 5.4 6.3 7.2 11.1

J5573.775 J5573.775 11.07 7.5 13.3 19.4 28.5 36.0 43.3 72.1

J5585.322 J5585.322 1.37 0.5 1.6 2.9 4.8 6.2 6.9 7.7

J56.40096 J56.40096 6.24 4.6 7.4 9.5 13.2 16.4 20.1 32.1

J5636.55 J5636.55 1.35 0.8 1.4 2.0 3.3 4.3 5.3 8.4

J5670.032 J5670.032 0.61 1.0 1.5 2.0 2.7 3.3 3.9 5.8

J5691.799 J5691.799 4.57 1.6 4.0 6.7 10.9 13.7 17.3 28.5

J57 J57 10.79 3.5 8.2 12.9 20.0 25.9 31.3 49.4

J57.49709 J57.49709 2.23 4.2 5.9 7.0 8.7 10.2 11.7 17.1

J570.9374 J570.9374 0.32 0.4 0.8 1.2 1.8 2.3 2.8 4.4

J5720.94 J5720.94 137.18 24.6 45.8 61.0 86.2 115.3 146.6 240.2

J581.3959 J581.3959 0.34 0.4 0.5 0.7 0.9 1.0 1.2 1.7

J5830.464 J5830.464 15.95 5.0 8.2 10.5 13.3 15.4 17.6 23.4

J5853.356 J5853.356 105.88 16.6 27.4 37.0 50.6 60.6 69.8 101.9

J5865.607 J5865.607 1.07 0.2 0.7 1.2 1.9 2.3 2.8 3.4

J59 J59 0.68 1.1 1.8 2.5 3.7 4.6 5.6 8.4

J59.86352 J59.86352 213.61 23.4 46.1 63.7 92.8 121.7 153.3 245.9

J592.0516 J592.0516 6.53 3.4 5.4 7.2 9.4 11.1 12.7 17.3

J5961.472 J5961.472 36.92 11.4 23.7 34.8 54.5 72.9 91.3 146.8

J5962.508 J5962.508 4.72 2.0 3.0 3.8 4.9 5.8 6.8 11.4

J599.7853 J599.7853 1.25 1.4 1.8 2.2 2.7 3.1 3.5 4.9
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]

Return Period (Years)

Peak Flow [m
3
/s]

J6 J6 3.03 1.5 2.1 2.6 3.3 3.9 4.6 7.1

J60 J60 16.94 3.5 6.2 8.1 9.8 13.2 15.7 22.5

J6010.962 J6010.962 2.01 0.3 0.5 0.7 1.0 1.2 1.5 2.5

J6018.05 J6018.05 3.07 1.2 3.1 5.6 9.2 11.0 13.4 22.0

J607.611 J607.611 2.08 1.6 2.6 3.3 4.3 5.0 5.8 8.4

J6090.155 J6090.155 210.69 24.2 47.7 66.0 93.8 122.2 153.8 249.6

J6154.435 J6154.435 4.22 1.9 2.9 3.7 4.8 5.7 6.8 10.6

J62 J62 1.77 1.4 2.4 3.3 4.5 5.4 6.4 9.6

J63 J63 2.03 1.5 2.7 3.5 4.7 5.7 6.6 9.7

J63.83821 J63.83821 67.75 6.0 13.6 22.1 37.6 52.5 67.9 116.9

J6303.20 J6303.20 7.20 3.8 7.2 9.8 13.5 16.5 19.6 29.0

J6303.22 J6303.22 7.20 3.8 7.4 10.3 14.2 17.4 20.6 30.7

J6303.25 J6303.25 7.00 3.8 7.4 10.2 14.1 17.1 20.3 30.3

J6303.26 J6303.26 7.00 3.9 7.4 10.2 14.2 17.2 20.4 30.5

J6303.30 J6303.30 6.92 3.9 7.4 10.2 14.1 17.1 20.3 30.3

J6303.305 J6303.305 6.92 3.9 7.4 10.2 14.1 17.2 20.3 30.3

J6383.235 J6383.235 0.40 0.2 0.6 1.0 1.6 1.9 2.3 2.7

J64 J64 12.68 1.8 4.8 8.4 14.8 20.3 26.1 45.4

J6403. J6403. 1.41 0.7 1.5 2.3 3.4 4.4 5.2 8.9

J642.9853 J642.9853 3.46 1.3 3.0 4.5 6.5 8.0 9.6 15.0

J6424.759 J6424.759 5.71 9.2 13.6 16.9 21.1 24.1 27.9 34.8

J6425.854 J6425.854 15.44 4.0 6.4 7.8 9.8 11.7 13.5 19.2

J6446.502 J6446.502 1.31 0.6 1.0 1.3 1.7 2.1 2.5 3.9

J646.872 J646.872 9.26 10.4 16.2 20.7 26.2 30.4 35.1 45.8

J6468.98 J6468.98 104.98 16.8 27.3 37.0 51.6 61.4 69.9 102.1

J65 J65 3.77 0.9 2.5 3.7 5.9 7.8 9.8 15.5

J650.3056 J650.3056 2.49 1.9 3.1 4.0 5.2 6.2 7.2 10.4

J6503.523 J6503.523 210.64 24.2 47.7 66.0 93.8 122.2 153.9 249.7

J656.1084 J656.1084 1.21 3.5 5.6 7.2 9.2 10.8 12.2 16.2

J6563.128 J6563.128 1.22 0.5 0.7 0.9 1.1 1.4 1.6 2.5

J657.7802 J657.7802 10.16 11.4 18.8 24.1 30.7 36.3 41.1 57.4

J66 J66 0.91 1.2 2.3 3.0 4.1 5.1 6.1 9.1

J6608.803 J6608.803 2.74 1.2 3.0 5.4 8.5 10.3 12.7 21.0

J661.1134 J661.1134 166.04 22.0 44.4 61.1 87.9 115.8 146.6 240.1

J664.0236 J664.0236 0.61 2.6 3.8 4.7 5.8 6.7 7.6 10.1

J6648.663 J6648.663 10.96 7.6 13.4 19.9 29.3 37.3 44.9 77.0

J6657.591 J6657.591 36.25 11.5 24.1 35.1 55.1 73.5 91.9 147.6

J668.4428 J668.4428 2.17 1.4 2.8 3.9 5.9 7.6 8.9 11.2

J67 J67 20.14 4.3 7.5 10.2 13.6 17.0 20.3 33.6

J67.69891 J67.69891 1.77 0.7 1.3 2.2 3.4 4.4 5.5 8.7

J672.9773 J672.9773 11.13 1.8 3.2 4.7 6.9 9.0 11.4 20.4
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Flow Node Model Node
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J6738.138 J6738.138 210.13 24.2 47.7 65.9 93.8 122.1 153.8 249.6

J6765.748 J6765.748 10.09 1.3 2.1 2.7 3.7 4.8 6.1 11.6

J679.4252 J679.4252 0.24 0.5 0.8 1.0 1.4 1.6 2.0 2.8

J68.95744 J68.95744 1.01 0.9 1.5 2.2 3.2 4.1 5.1 8.0

J685.191 J685.191 3.35 1.0 1.6 2.0 2.6 3.4 3.9 5.6

J69 J69 33.63 6.1 10.8 14.0 19.5 24.6 29.0 54.9

J69.45127 J69.45127 1.13 1.4 2.1 2.7 3.5 4.1 4.8 6.9

J6961.203 J6961.203 0.84 0.2 0.3 0.3 0.4 0.5 0.6 0.9

J697.9633 J697.9633 20.97 10.2 17.8 27.0 39.3 49.1 59.1 97.0

J698.5285 J698.5285 1.00 1.2 2.1 2.8 3.9 4.7 5.5 8.3

J6984.3 J6984.3 1.00 1.0 1.3 1.6 2.0 2.3 2.6 3.8

J7 J7 9.41 17.3 26.9 33.8 43.5 51.4 59.9 84.6

J70 J70 7.50 6.3 9.2 11.2 13.9 15.9 17.9 23.9

J70.005 J70.005 1.77 1.6 2.9 4.0 5.5 6.9 8.2 12.5

J70.35365 J70.35365 35.80 2.5 6.0 9.6 18.2 26.1 34.5 60.5

J7089.702 J7089.702 210.00 24.2 47.7 65.9 93.8 122.1 153.8 249.6

J71.99837 J71.99837 0.75 3.0 4.5 5.5 6.9 7.9 9.0 12.2

J714.6302 J714.6302 3.11 3.6 5.6 7.3 9.3 11.0 12.7 19.1

J7168.884 J7168.884 209.01 24.2 47.7 65.9 93.8 122.1 153.8 249.7

J7169.391 J7169.391 1.50 6.4 10.1 12.4 15.0 15.1 16.7 17.7

J72 J72 175.20 22.5 45.5 62.7 90.2 117.5 149.0 245.4

J720.4133 J720.4133 3.11 6.0 9.5 12.0 15.1 17.4 19.8 21.5

J724.2288 J724.2288 13.57 3.7 9.1 14.5 22.4 29.0 36.7 60.8

J7244.889 J7244.889 9.84 2.0 3.0 3.8 5.6 7.2 8.8 16.3

J7262.571 J7262.571 1.50 1.3 3.4 5.9 9.1 10.7 12.7 20.9

J7283.478 J7283.478 104.98 16.6 27.3 37.7 50.3 59.1 67.7 102.2

J7291.305 J7291.305 10.73 7.5 13.2 19.8 29.3 37.5 45.0 77.8

J73 J73 1.89 3.1 4.7 6.1 7.9 9.4 10.9 15.5

J733.0008 J733.0008 2.45 3.3 5.1 6.4 8.0 9.0 10.2 14.4

J7386.725 J7386.725 1.00 1.0 1.3 1.6 2.0 2.4 2.8 4.1

J746.3262 J746.3262 1.87 1.6 2.2 2.7 3.1 3.5 4.0 6.8

J748.1461 J748.1461 151.43 21.1 41.6 56.9 84.0 111.3 140.7 229.7

J75 J75 17.60 2.1 6.3 11.3 20.4 28.2 36.2 62.4

J75.05647 J75.05647 2.10 2.5 4.6 6.3 8.9 11.1 13.2 19.7

J7539.157 J7539.157 36.25 11.6 23.4 34.6 53.9 72.8 91.1 146.7

J76 J76 18.66 2.1 6.3 11.5 20.9 29.0 37.4 64.6

J764.7366 J764.7366 2.94 2.3 4.0 5.9 8.3 10.2 12.0 17.3

J764.7671 J764.7671 1.85 0.8 1.0 1.3 1.6 1.8 2.1 3.2

J7687.206 J7687.206 208.72 24.2 47.7 65.9 93.8 122.1 153.8 249.8

J77 J77 2.11 6.9 10.3 12.6 15.7 18.1 20.6 27.7

J774.8608 J774.8608 1.94 1.4 2.3 2.9 3.9 4.7 5.5 8.0
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J7799.578 J7799.578 1.44 4.8 7.1 8.7 10.9 11.5 11.8 13.9

J78 J78 14.06 5.6 9.6 13.2 18.2 22.3 26.2 38.0

J780.2282 J780.2282 0.42 1.4 2.0 2.4 2.9 3.3 4.0 5.7

J7808.338 J7808.338 95.18 7.4 13.1 19.0 29.2 40.7 51.8 95.7

J7875.212 J7875.212 10.32 7.3 12.8 19.1 28.0 35.7 42.8 72.9

J789.0124 J789.0124 112.22 16.6 29.2 38.6 51.5 61.8 72.2 101.9

J79 J79 60.52 8.3 15.3 21.2 31.2 40.6 49.4 89.6

J7915.699 J7915.699 5.89 1.1 2.0 2.7 3.8 4.9 6.1 12.3

J792.5045 J792.5045 5.18 5.4 8.9 11.5 14.7 17.7 20.3 30.5

J8 J8 2.07 0.9 1.3 1.6 2.2 2.6 3.1 5.0

J80 J80 9.26 10.6 16.3 20.8 26.4 30.6 35.3 45.9

J805.5307 J805.5307 5.41 1.6 3.3 4.1 5.9 7.1 7.5 12.0

J8055.472 J8055.472 6.67 5.1 9.2 13.8 19.7 24.9 30.0 54.2

J81 J81 15.32 1.8 3.0 4.1 5.8 7.5 9.8 19.6

J8129.657 J8129.657 1.50 1.0 3.0 4.6 7.3 7.7 9.6 15.2

J815.309 J815.309 35.32 2.5 6.0 9.8 18.5 26.6 35.2 61.6

J819.4138 J819.4138 0.80 1.3 1.7 2.0 2.5 2.9 3.3 4.7

J82 J82 7.78 10.2 15.9 19.9 24.8 28.4 32.4 41.1

J828.1942 J828.1942 18.74 9.6 16.5 24.9 36.7 46.0 55.6 91.9

J829.3785 J829.3785 1.32 2.2 3.6 4.8 6.6 8.2 9.6 13.7

J83 J83 11.13 1.8 3.2 4.7 7.0 9.0 11.4 20.4

J83.13744 J83.13744 1.83 1.1 2.1 2.9 4.1 5.1 6.0 8.5

J8328.882 J8328.882 186.70 22.5 44.8 62.1 89.6 117.3 148.6 243.1

J84 J84 5.41 1.1 2.4 4.4 9.5 14.9 19.8 32.5

J8436.508 J8436.508 94.40 7.4 13.2 19.2 29.4 40.9 52.1 96.0

J846.791 J846.791 13.48 4.6 9.5 13.0 17.9 22.0 25.8 37.4

J85 J85 8.64 10.2 15.9 20.2 25.6 29.6 34.1 44.1

J85.92478 J85.92478 7.61 1.3 2.0 2.6 3.5 4.4 5.6 10.2

J8568.065 J8568.065 20.65 1.4 4.6 8.3 15.6 22.3 29.1 52.3

J86 J86 4.57 1.9 4.3 7.1 11.7 14.6 18.0 29.4

J8615.17 J8615.17 1.50 1.1 3.0 4.8 7.3 7.8 9.6 14.7

J8654.107 J8654.107 5.45 2.0 2.8 3.3 4.1 4.9 5.8 9.3

J868.3434 J868.3434 0.85 2.3 3.8 4.8 6.4 7.9 9.9 15.2

J8680.076 J8680.076 6.33 4.8 8.7 13.2 18.6 23.1 28.0 53.8

J87 J87 94.40 7.4 13.2 19.2 29.4 40.9 52.3 96.1

J87_2 J87_2 0.67 0.5 1.0 1.3 2.0 2.3 2.9 5.9

J876.8579 J876.8579 3.77 1.0 2.6 3.8 6.0 7.8 9.8 15.7

J88 J88 3.58 2.5 4.2 5.6 7.7 9.4 11.2 17.7

J881.1895 J881.1895 5.35 3.0 5.0 6.7 8.7 10.1 11.5 15.3

J889.7352 J889.7352 2.83 2.8 3.5 4.5 5.8 6.8 7.9 11.5

J89 J89 91.10 7.4 13.1 19.0 29.5 41.1 52.7 96.3
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J89.63474 J89.63474 1.18 1.8 2.6 3.3 4.2 5.0 5.7 8.0

J892.6398 J892.6398 212.65 23.8 47.0 65.1 92.8 121.8 153.6 246.3

J8934.341 J8934.341 186.70 22.5 44.8 62.1 89.6 117.3 148.6 243.2

J8940.271 J8940.271 1.42 1.1 2.5 4.0 6.3 6.8 8.4 14.0

J8967.635 J8967.635 5.45 1.6 2.3 2.9 3.7 4.5 5.4 8.9

J9 J9 3.66 1.9 2.7 3.3 4.3 5.1 6.0 9.0

J90 J90 22.06 2.4 4.5 6.3 9.7 13.0 16.5 30.9

J90.97629 J90.97629 14.11 4.0 9.5 15.2 23.2 30.0 37.8 62.1

J9007.337 J9007.337 34.80 13.8 25.6 37.2 59.1 78.6 96.8 151.9

J9019.379 J9019.379 94.40 7.5 13.2 19.2 29.4 40.9 52.3 96.1

J9028.664 J9028.664 20.65 1.4 4.6 8.4 15.6 22.3 29.3 52.5

J903.7228 J903.7228 67.30 6.2 14.0 22.2 37.8 52.7 68.4 118.2

J91 J91 55.98 8.1 14.8 20.0 29.0 37.3 45.1 82.1

J91.75469 J91.75469 4.50 1.6 2.3 2.9 3.9 4.7 5.6 9.4

J913.9267 J913.9267 0.52 0.2 0.6 1.1 1.9 2.0 2.6 4.6

J917.7521 J917.7521 0.56 1.1 1.5 2.3 3.6 5.1 7.0 11.1

J917.9003 J917.9003 1.00 0.5 0.7 0.9 1.2 1.5 1.7 2.5

J92 J92 180.99 23.0 45.1 62.3 90.7 117.6 149.0 245.3

J92.23235 J92.23235 151.80 21.1 41.6 56.9 83.9 111.2 140.6 229.6

J9205.768 J9205.768 3.32 1.7 2.5 3.0 3.8 4.3 4.9 7.3

J9279.514 J9279.514 1.11 0.8 2.0 3.1 4.8 5.2 6.4 11.1

J928.7247 J928.7247 0.97 1.0 1.3 1.5 1.8 2.1 2.4 3.7

J93 J93 3.49 1.5 2.5 3.2 4.3 5.3 6.4 9.9

J9377.197 J9377.197 94.03 7.4 13.2 19.2 29.5 41.0 52.4 96.2

J94 J94 16.40 9.6 16.2 24.6 36.1 45.5 54.1 90.9

J95 J95 5.41 2.2 3.5 4.3 5.4 6.4 7.7 12.5

J952.491 J952.491 1.30 1.7 3.0 3.8 5.3 6.5 7.8 11.8

J96 J96 93.65 7.4 13.1 19.2 29.5 40.9 52.6 96.4

J965.0159 J965.0159 1.03 0.4 0.8 1.2 1.8 2.3 2.9 4.6

J965.6652 J965.6652 1.11 1.8 2.3 2.7 3.1 3.7 4.2 5.8

J97 J97 1.68 2.4 4.0 5.4 7.5 9.3 11.1 16.2

J97.22127 J97.22127 0.80 2.0 2.8 3.4 4.1 4.7 5.3 6.9

J9763.591 J9763.591 3.03 1.5 2.0 2.5 3.2 3.7 4.3 6.8

J9779.207 J9779.207 34.48 13.4 25.3 36.7 58.3 78.2 96.3 151.2

J98 J98 3.71 0.9 3.0 5.2 9.2 12.1 15.5 25.2

J9828.419 J9828.419 93.65 7.4 13.1 19.1 29.4 40.9 52.5 96.3

J9893.073 J9893.073 20.65 1.4 4.6 8.4 15.7 22.4 29.4 52.6

J99 J99 56.80 8.1 14.8 20.1 29.2 37.7 45.7 82.7

J99.79633 J99.79633 0.55 2.2 3.4 4.2 5.4 6.2 7.1 9.5

J9920.304 J9920.304 33.94 13.2 24.9 36.4 57.9 77.8 95.9 150.5

J993.3965 J993.3965 1.77 1.1 2.0 2.7 3.6 4.6 5.4 7.9
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J998.1404 J998.1404 166.04 22.0 44.4 61.1 87.9 115.8 146.6 240.1

JBE1005 JBE1005 6.73 4.3 8.5 12.0 17.4 22.0 26.7 43.7

JBE1010 JBE1010 7.80 2.7 5.7 8.5 12.7 16.1 20.3 36.3

JBE1012 JBE1012 3.58 2.5 4.2 5.6 7.7 9.4 11.1 17.6

JBE1020 JBE1020 4.19 2.5 4.3 5.8 8.2 10.2 12.1 19.5

JBE1025 JBE1025 11.99 5.0 9.8 14.1 20.4 25.6 31.5 54.3

JBE1222 JBE1222 21.99 4.7 11.7 16.9 23.4 29.4 36.3 57.8

JBE1223 JBE1223 21.99 4.7 11.6 16.9 23.4 29.3 36.2 57.7

JBE1224 JBE1224 21.99 4.7 11.6 16.8 23.3 29.3 36.2 57.7

JBE1225 JBE1225 21.99 4.7 11.6 16.8 23.3 29.3 36.2 57.7

JBE1230 JBE1230 21.99 4.7 11.5 16.8 23.3 29.2 36.2 57.7

JBE3015 JBE3015 1.81 1.4 2.7 3.7 5.0 6.0 7.3 12.3

JBR1005 JBR1005 20.65 1.4 4.6 8.4 15.7 22.3 29.3 52.6

JBR1016 JBR1016 21.12 1.4 4.5 8.3 15.5 22.2 29.0 52.0

JBR1162 JBR1162 28.41 2.3 5.9 9.2 17.1 24.6 32.2 56.2

JBR1164 JBR1164 28.41 2.3 5.9 9.2 17.1 24.6 32.2 56.1

JBR1180 JBR1180 28.62 2.4 6.2 9.2 17.1 24.6 32.2 56.3

JBR1182 JBR1182 28.62 2.3 6.0 9.2 17.1 24.5 32.2 56.2

JBR1184 JBR1184 28.62 2.3 6.0 9.2 17.0 24.5 32.3 56.2

JBR1190 JBR1190 28.77 2.3 6.0 9.2 17.0 24.5 32.4 56.2

JBR1191 JBR1191 28.77 2.3 6.0 9.2 17.0 24.5 32.3 56.2

JBR1195 JBR1195 32.10 2.5 6.4 10.0 17.9 26.0 34.2 58.7

JBR1200 JBR1200 32.75 2.4 6.2 9.8 17.8 25.7 33.8 61.0

JBR3172 JBR3172 2.92 0.2 0.4 0.8 2.2 3.3 5.2 18.0

JBR3174 JBR3174 3.33 0.5 1.0 1.4 2.5 3.6 5.5 18.5

JR1072 JR1072 2.93 2.6 4.5 6.0 8.0 9.6 11.3 17.3

JR1074 JR1074 2.93 2.7 4.5 6.0 8.0 9.6 11.3 17.3

JRO1003 JRO1003 0.72 1.2 1.8 2.2 2.9 3.4 4.0 5.8

JRO1004 JRO1004 0.58 0.8 1.5 2.1 2.9 3.6 4.3 6.5

JRO1005 JRO1005 0.72 1.2 1.7 2.2 2.9 3.4 3.9 5.7

JRO1007 JRO1007 0.58 0.7 1.5 2.1 2.9 3.6 4.3 6.5

JRO1008 JRO1008 0.72 1.0 1.4 2.0 2.6 3.2 3.9 5.9

JRO1009 JRO1009 0.95 1.1 2.0 2.8 3.8 4.7 5.7 8.8

JRO1010 JRO1010 1.73 2.0 3.3 4.4 6.0 7.2 8.6 12.8

JRO1040 JRO1040 1.84 2.2 3.6 4.9 6.5 7.9 9.3 13.8

JRO1050 JRO1050 1.92 2.3 3.9 5.1 6.8 8.3 9.8 14.4

JRO1052 JRO1052 1.92 2.3 3.8 5.1 6.8 8.2 9.7 14.3

JRO1054 JRO1054 1.92 2.2 3.8 5.1 6.8 8.2 9.7 14.3

JRO1056 JRO1056 2.12 2.6 4.4 5.8 7.7 9.3 10.9 16.0

JRO1060 JRO1060 3.16 2.9 5.0 6.6 8.7 10.5 12.3 18.3

JRO1070 JRO1070 2.93 2.6 4.5 6.0 8.0 9.6 11.3 17.4
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JRO1090 JRO1090 3.24 3.0 5.1 6.8 9.0 10.8 12.6 18.6

JRO1092 JRO1092 3.43 3.1 5.5 7.3 9.7 11.6 13.6 19.7

JRO1095 JRO1095 3.43 3.3 5.8 7.6 10.0 11.9 13.8 19.6

JRO1098 JRO1098 3.43 2.8 5.1 6.8 8.9 10.6 12.5 18.8

JRO1110 JRO1110 4.47 3.4 6.1 8.3 11.2 13.6 15.9 23.5

JRO1120 JRO1120 4.47 3.4 6.1 8.3 11.2 13.6 15.9 23.5

JRO1130 JRO1130 4.56 3.4 6.2 8.3 11.3 13.7 16.1 23.7

JRO1162 JRO1162 6.24 3.8 7.1 9.8 13.5 16.4 19.3 28.6

JRO1190 JRO1190 6.70 3.9 7.4 10.2 14.0 17.0 20.1 29.9

JRO3010 JRO3010 0.20 0.4 0.8 1.1 1.5 1.8 2.1 3.0

JRO3020 JRO3020 0.51 1.0 1.8 2.5 3.4 4.1 4.9 7.2

JRO3025 JRO3025 0.74 0.9 1.6 2.3 3.2 3.9 4.9 7.3

MC_1 MC_1 60.11 25.0 40.4 51.9 68.2 83.9 103.6 160.3

MC_191 MC_191 16.40 23.1 36.7 46.4 59.9 70.7 81.6 110.0

MC_2016J101 MC_2016J101 0.00 1.6 2.4 3.0 4.0 4.7 5.3 8.1

MC_2016J102 MC_2016J102 0.00 3.1 5.2 6.9 9.0 10.6 12.9 20.0

MC_2016J103 MC_2016J103 65.28 24.1 40.2 51.4 68.1 81.8 99.8 156.4

MC_2016J104 MC_2016J104 61.46 24.8 39.9 51.6 67.7 83.0 102.7 158.6

MC_2016J105 MC_2016J105 0.00 6.3 9.4 11.9 15.2 17.5 21.6 45.0

MC_2016J107 MC_2016J107 59.75 25.1 40.3 51.6 67.8 84.2 103.9 160.7

MC_206 MC_206 66.76 24.2 40.5 51.4 68.1 81.7 99.7 155.7

MC_210 MC_210 61.46 24.8 40.1 51.8 67.9 83.3 103.0 159.2

MC_211 MC_211 64.44 26.7 42.4 55.3 72.9 85.6 104.1 160.2

MC_213 MC_213 59.16 25.2 40.4 51.7 68.0 84.6 104.3 161.5

MC_CJ6316.11 MC_CJ6316.11 67.01 23.4 38.2 47.6 62.1 79.7 97.4 152.0

MC_CJ6319.02 MC_CJ6319.02 65.35 24.1 40.2 51.3 68.0 81.8 99.8 156.4

MC_CJ6319.09 MC_CJ6319.09 65.12 24.1 40.3 51.5 68.2 81.8 99.8 156.4

MC_CJ6319.105 MC_CJ6319.105 65.12 24.1 40.3 51.5 68.2 81.9 99.8 156.4

MC_CJ6320.092 MC_CJ6320.092 59.75 25.1 40.2 51.5 67.6 84.1 103.7 160.5

MC_CJ6320.159 MC_CJ6320.159 42.61 11.8 23.5 35.4 54.2 71.5 89.8 144.1

MC_CJ6340.10 MC_CJ6340.10 42.14 12.1 24.2 37.5 57.1 76.1 95.2 151.6

MC_CJ6340.16 MC_CJ6340.16 42.14 12.1 24.3 37.4 57.0 76.0 95.1 151.6

MC_J10049.08 MC_J10049.08 61.46 24.8 40.0 51.7 67.8 83.1 102.9 158.9

MC_J102 MC_J102 42.61 12.1 24.1 37.2 56.4 74.8 93.3 148.5

MC_J10245.6 MC_J10245.6 60.48 24.8 40.1 51.7 67.8 83.5 103.2 159.6

MC_J10517.17 MC_J10517.17 60.48 24.9 40.2 51.8 68.0 83.6 103.4 159.8

MC_J11026.54 MC_J11026.54 59.75 25.2 40.5 51.8 68.1 84.5 104.2 161.2

MC_J1111.388 MC_J1111.388 0.00 2.6 4.2 4.8 5.3 9.9 14.4 35.4

MC_J11444.06 MC_J11444.06 59.38 25.2 40.5 51.7 68.0 84.5 104.2 161.3

MC_J11644.25 MC_J11644.25 16.45 23.0 36.7 46.4 60.4 71.4 82.3 110.5

MC_J12080.01 MC_J12080.01 16.45 23.0 36.6 46.3 59.9 70.9 81.7 110.0
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Table D6: Future with SWM Model - 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]

MC_J121 MC_J121 42.14 12.1 24.4 37.4 57.0 76.1 95.1 151.7

MC_J12295.92 MC_J12295.92 12.46 19.4 30.8 39.2 50.3 58.8 67.6 89.5

MC_J1796.99 MC_J1796.99 42.27 12.1 24.2 37.8 57.3 76.4 95.5 152.0

MC_J188.8922 MC_J188.8922 1.32 3.1 5.2 7.0 9.1 10.7 13.0 19.6

MC_J19 MC_J19 0.00 1.2 1.9 2.5 3.2 3.6 4.0 6.7

MC_J232.0159 MC_J232.0159 0.00 7.2 10.6 13.2 16.9 19.1 20.6 35.0

MC_J32.23925 MC_J32.23925 42.71 12.0 23.6 35.3 54.1 71.1 89.2 142.6

MC_J45.61463 MC_J45.61463 2.74 6.8 10.0 12.2 16.4 18.7 20.3 35.2

MC_J490.1504 MC_J490.1504 0.00 3.0 4.8 6.2 7.9 9.3 12.1 17.3

MC_J6185.092 MC_J6185.092 67.01 21.1 34.5 44.3 61.1 78.5 96.2 151.1

MC_J68 MC_J68 12.35 19.6 31.3 39.7 50.9 59.5 68.3 89.9

MC_J712.3849 MC_J712.3849 42.61 11.9 23.6 35.6 54.5 71.9 90.2 144.7

MC_J7181.735 MC_J7181.735 65.35 24.1 40.1 51.2 67.7 81.6 99.6 155.9

MC_J72.11543 MC_J72.11543 3.93 6.8 12.3 15.9 20.8 24.4 27.8 40.4

MC_J7867.152 MC_J7867.152 65.12 26.7 55.0 67.6 80.8 85.3 100.8 157.1

MC_J8763.53 MC_J8763.53 64.89 23.9 44.2 58.1 73.6 85.4 103.1 159.2

MC_J9343.321 MC_J9343.321 64.44 26.3 42.1 55.7 73.0 85.5 103.9 160.0

MC_J9470.639 MC_J9470.639 61.70 24.8 39.7 51.7 67.6 82.9 102.5 158.2

MC_T5-1 MC_T5-1 0.00 0.6 1.0 1.3 1.6 1.9 2.2 3.0

MC_T5-2 MC_T5-2 0.00 1.0 1.5 1.9 2.5 2.9 3.6 5.0

MC_T5-3 MC_T5-3 0.00 1.0 1.4 1.9 2.4 2.7 3.2 4.7

MC_T5-4 MC_T5-4 0.00 2.9 4.7 6.1 7.8 9.2 11.2 16.6

MC_t5split MC_t5split 0.00 1.4 2.0 2.3 2.8 3.2 3.5 4.5

MFUA_BE1 MFUA_BE1 21.99 4.8 11.9 17.3 23.8 29.7 36.7 58.1

MFUA_BE2 MFUA_BE2 12.10 4.9 9.6 14.0 20.2 25.3 31.1 53.3

MFUA_BR4 MFUA_BR4 0.96 0.0 0.1 0.5 0.9 1.3 3.7 13.5

MFUA_CJ8212.42 MFUA_CJ8212.42 27.25 2.3 5.7 9.2 17.2 24.5 32.1 56.1

MFUA_J11760.15 MFUA_J11760.15 12.29 4.5 9.1 13.3 19.8 25.7 31.6 50.7

MFUA_J2 MFUA_J2 13.82 4.6 9.3 13.9 21.6 27.6 32.7 50.3

MFUA_J4 MFUA_J4 27.92 2.3 6.0 9.2 17.1 24.5 32.1 55.9

MFUA_J6167.4 MFUA_J6167.4 26.85 2.4 5.7 9.2 17.2 24.5 32.0 56.1

MFUA_J6404. MFUA_J6404. 1.27 0.4 1.3 1.9 2.8 3.6 4.3 7.4

MFUA_JBE1030 MFUA_JBE1030 12.10 4.9 9.7 14.0 20.2 25.3 31.2 55.6

MFUA_JBE1040 MFUA_JBE1040 12.10 4.9 9.7 14.1 20.3 25.4 31.3 55.2

MFUA_JBE1051 MFUA_JBE1051 12.18 4.8 9.6 13.9 20.1 25.2 30.9 52.4

MFUA_JBE1055 MFUA_JBE1055 12.18 4.7 9.5 13.8 20.3 26.3 32.2 52.8

MFUA_JBE1060 MFUA_JBE1060 13.09 5.0 9.5 13.3 19.7 25.5 31.5 50.4

MFUA_JBE1090 MFUA_JBE1090 0.57 0.2 0.6 0.9 1.2 2.6 3.5 11.3

MFUA_JBE1105 MFUA_JBE1105 13.09 4.6 9.1 13.4 19.7 25.5 31.4 50.3

MFUA_JBE1110 MFUA_JBE1110 13.09 4.7 9.6 14.7 22.1 27.9 33.3 50.5

MFUA_JBE1120 MFUA_JBE1120 13.09 4.6 9.3 14.0 21.4 27.3 32.6 50.1
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Table D6: Future with SWM Model - 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]

MFUA_JBE1125 MFUA_JBE1125 13.82 4.6 9.6 14.2 23.2 30.3 37.8 56.3

MFUA_JBE1130 MFUA_JBE1130 13.82 4.5 9.4 13.6 21.5 27.9 34.3 51.4

MFUA_JBE1140 MFUA_JBE1140 14.01 4.5 9.4 13.6 21.5 27.8 34.1 51.4

MFUA_JBE1150 MFUA_JBE1150 14.01 4.5 9.4 13.5 21.4 27.6 33.9 51.4

MFUA_JBE1151 MFUA_JBE1151 18.93 5.2 11.2 16.1 25.2 32.6 40.2 60.7

MFUA_JBE1152 MFUA_JBE1152 18.93 5.2 11.1 16.0 24.9 32.1 39.5 60.2

MFUA_JBE1154 MFUA_JBE1154 19.95 5.3 11.3 16.2 25.2 32.5 40.0 60.9

MFUA_JBE1156 MFUA_JBE1156 19.95 5.3 11.3 16.2 25.1 32.2 39.5 60.6

MFUA_JBE1162 MFUA_JBE1162 20.19 5.2 11.2 16.1 24.9 31.9 39.2 60.4

MFUA_JBE1165 MFUA_JBE1165 20.33 5.3 11.2 16.0 24.7 31.6 38.8 60.2

MFUA_JBE1170 MFUA_JBE1170 20.47 5.2 11.1 16.0 24.6 31.5 38.7 60.2

MFUA_JBE1190 MFUA_JBE1190 20.71 5.7 12.1 17.0 25.8 32.7 40.1 61.7

MFUA_JBE1200 MFUA_JBE1200 20.98 5.3 11.4 16.2 24.5 31.1 38.4 60.3

MFUA_JBE1210 MFUA_JBE1210 21.32 5.6 13.0 18.2 25.2 32.1 39.1 59.6

MFUA_JBE1215 MFUA_JBE1215 21.53 5.0 12.4 17.4 23.7 29.9 36.7 57.9

MFUA_JBE1217 MFUA_JBE1217 21.53 4.9 12.5 18.0 24.4 30.3 37.4 58.7

MFUA_JBE3020 MFUA_JBE3020 2.37 1.5 2.9 3.9 5.7 6.9 8.3 14.7

MFUA_JBE3050 MFUA_JBE3050 2.37 1.1 2.3 3.2 4.8 5.9 7.5 13.4

MFUA_JBE3055 MFUA_JBE3055 2.63 1.0 2.1 3.2 4.8 6.2 7.9 14.3

MFUA_JBE3060 MFUA_JBE3060 3.53 1.1 2.7 3.9 5.8 7.4 9.4 16.2

MFUA_JBE3090 MFUA_JBE3090 3.76 1.1 2.7 3.9 5.9 7.4 9.4 15.7

MFUA_JBE3140 MFUA_JBE3140 4.45 0.7 1.8 2.6 3.9 5.0 6.3 16.7

MFUA_JBE3150 MFUA_JBE3150 4.92 0.8 1.8 2.6 3.9 5.9 7.9 16.7

MFUA_JBE4015 MFUA_JBE4015 0.09 0.2 0.4 0.5 0.7 0.8 1.0 1.4

MFUA_JBE4020 MFUA_JBE4020 0.09 0.1 0.3 0.4 0.5 0.6 0.7 1.0

MFUA_JBE4030 MFUA_JBE4030 0.09 0.1 0.3 0.4 0.5 0.6 0.7 1.0

MFUA_JBE4035 MFUA_JBE4035 0.09 0.1 0.2 0.3 0.4 0.5 0.6 0.8

MFUA_JBE4040 MFUA_JBE4040 0.09 0.1 0.3 0.4 0.5 0.5 0.6 0.9

MFUA_JBE4050 MFUA_JBE4050 0.71 0.1 0.3 0.4 0.7 2.1 3.4 14.2

MFUA_JBE4060 MFUA_JBE4060 1.02 0.1 0.2 0.3 0.5 2.4 4.2 11.5

MFUA_JBR1007 MFUA_JBR1007 4.80 2.2 4.8 6.7 9.4 11.7 14.0 21.4

MFUA_JBR1010 MFUA_JBR1010 4.80 2.2 4.8 6.6 9.4 11.6 14.0 21.4

MFUA_JBR1018 MFUA_JBR1018 21.12 1.4 4.5 8.3 15.5 22.1 29.0 51.9

MFUA_JBR1020 MFUA_JBR1020 21.12 1.4 4.5 8.3 15.5 22.1 28.9 51.9

MFUA_JBR1022 MFUA_JBR1022 25.92 3.0 5.8 9.2 17.3 24.8 32.5 58.3

MFUA_JBR1030 MFUA_JBR1030 25.92 3.3 6.9 9.5 17.3 24.8 32.6 58.4

MFUA_JBR1040 MFUA_JBR1040 26.39 2.8 6.3 9.2 17.3 24.8 32.5 58.2

MFUA_JBR1050 MFUA_JBR1050 26.39 2.6 6.1 9.2 17.5 24.8 32.4 58.0

MFUA_JBR1070 MFUA_JBR1070 26.85 2.3 5.6 9.1 17.1 24.3 31.9 55.8

MFUA_JBR1080 MFUA_JBR1080 26.85 2.5 5.9 9.3 17.5 25.1 32.7 58.0

MFUA_JBR1090 MFUA_JBR1090 27.25 2.3 5.7 9.2 17.2 24.5 32.1 56.1
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Table D6: Future with SWM Model - 2-100 Year & 350 Year Design Storm Peak Flows

Flow Node Model Node

Contributing 

Drainage Area 

[km
2
]

Return Period (Years)

Peak Flow [m
3
/s]

MFUA_JBR1110 MFUA_JBR1110 27.79 2.3 5.8 9.2 17.3 24.6 32.2 56.1

MFUA_JBR1116 MFUA_JBR1116 27.79 2.3 5.8 9.2 17.1 24.5 32.1 56.0

MFUA_JBR3025 MFUA_JBR3025 0.96 0.0 0.1 0.5 0.9 1.3 3.7 13.3

MFUA_JBR3070 MFUA_JBR3070 1.23 0.1 0.1 0.6 1.2 1.7 3.8 13.6

MFUA_JBR3075 MFUA_JBR3075 1.08 0.0 0.1 0.5 1.0 1.4 3.4 13.3

MFUA_JBR3100 MFUA_JBR3100 0.16 0.0 0.0 0.1 0.1 0.2 0.2 1.7

MFUA_JBR3115 MFUA_JBR3115 2.05 0.1 0.1 0.8 1.8 2.5 4.3 15.7

MFUA_JBR3120 MFUA_JBR3120 2.05 0.1 0.1 0.8 1.8 2.5 4.4 16.1

MFUA_JBR3135 MFUA_JBR3135 2.50 0.2 0.4 0.9 2.1 3.0 4.9 16.8

MFUA_JBR3150 MFUA_JBR3150 2.50 0.1 0.2 0.8 2.1 3.1 4.9 17.2

MFUA_JRO1030 MFUA_JRO1030 2.93 2.6 4.5 6.0 8.0 9.6 11.4 17.7

MFUA_JRO1160 MFUA_JRO1160 6.19 3.8 7.2 9.8 13.5 16.4 19.4 28.6

R1 R1 4.64 3.4 6.2 8.4 11.4 13.8 16.2 23.8

RH_Rouge404-G RH_Rouge404-G 35.62 11.6 23.6 34.9 54.6 73.3 91.5 146.8

RH_RougeEast-F RH_RougeEast-F 13.58 3.7 9.1 14.6 22.4 29.0 36.7 60.9

RH_RougeWest-E RH_RougeWest-E 2.28 1.4 2.8 4.0 6.0 7.8 9.2 11.6

TRCA_MorningsideFinch-HY048 TRCA_MorningsideFinch-HY048 15.70 9.5 16.0 24.2 35.5 44.8 53.3 88.5

TRCA_MorningsideSeasons-HY049 TRCA_MorningsideSeasons-HY049 11.03 7.6 13.3 19.5 28.7 36.3 43.6 73.0

WSC_02HC022 WSC_02HC022 178.08 23.2 45.1 62.3 90.5 117.5 148.9 245.3

WSC_02HC028 WSC_02HC028 82.56 6.9 12.2 18.6 30.4 41.4 53.1 94.8

WSC_02HC053 WSC_02HC053 57.19 8.1 14.7 20.1 29.2 37.7 45.7 82.8
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71 71 2.59 16.5

84 84 6.61 61.5

167 167 29.41 83.1

BE4 BE4 1.81 13.9

BR1 BR1 2.92 53.6

BR3 BR3 4.80 22.7

CJ7201.15 CJ7201.15 29.41 82.8

CJ7201.16 CJ7201.16 29.41 82.9

CJ7201.19 CJ7201.19 29.41 82.9

CJ7201.2 CJ7201.2 29.41 83.1

CJ7201.22 CJ7201.22 29.41 83.1

CJ7201.226 CJ7201.226 29.41 83.1

CJ7202.000 CJ7202.000 5.06 44.6

CJ7202.002 CJ7202.002 5.06 44.7

CJ7205.24 CJ7205.24 2.00 25.5

CJ7205.25 CJ7205.25 2.00 25.4

CJ7205.252 CJ7205.252 2.00 25.4

CJ7205.254 CJ7205.254 2.00 25.3

CJ7205.29 CJ7205.29 1.61 20.2

CJ7205.3 CJ7205.3 1.61 20.5

CJ7220.03 CJ7220.03 21.99 75.8

CJ7220.04 CJ7220.04 21.99 76.0

CJ7220.1 CJ7220.1 21.99 76.0

CJ7220.11 CJ7220.11 21.99 76.1

CJ8212.03 CJ8212.03 33.00 91.1

CJ8212.04 CJ8212.04 32.75 90.5

CJ8230.16 CJ8230.16 20.65 67.6

CJ8230.24 CJ8230.24 19.67 66.9

CJ8230.25 CJ8230.25 19.67 67.1

CJ8230.28 CJ8230.28 19.67 67.3

CJ8230.29 CJ8230.29 19.67 70.5

J1 J1 1.19 12.5

J10 J10 2.63 5.3

J100 J100 3.33 57.5

J100.0774 J100.0774 0.89 15.5

J100.8818 J100.8818 4.25 35.7

J1003.625 J1003.625 6.57 38.0

J10033.53 J10033.53 185.99 294.2

J10033.55 J10033.55 33.80 197.0

J10066.45 J10066.45 2.36 8.3

J1009.352 J1009.352 6.68 20.0

J101 J101 80.08 118.7

J101.8575 J101.8575 3.33 13.5

Table D7: Baseline Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]
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Table D7: Baseline Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J1010.373 J1010.373 149.09 278.8

J1011.599 J1011.599 0.77 6.7

J10135.32 J10135.32 19.68 143.3

J102 J102 82.39 119.7

J1022.09 J1022.09 2.03 13.3

J103 J103 175.79 295.8

J1037.817 J1037.817 2.81 16.3

J104 J104 0.77 7.1

J105.9794 J105.9794 6.63 38.0

J1053.834 J1053.834 1.94 27.4

J106.5236 J106.5236 2.13 22.2

J10660.01 J10660.01 92.59 121.5

J1067.445 J1067.445 1.21 22.4

J1069.724 J1069.724 8.89 16.5

J107.6241 J107.6241 7.64 35.8

J10710.81 J10710.81 18.87 140.7

J10751.68 J10751.68 185.99 294.3

J1076.135 J1076.135 329.74 402.6

J1079.61 J1079.61 1.25 5.0

J108 J108 34.57 90.6

J108.1561 J108.1561 2.34 30.2

J1083.883 J1083.883 1.03 13.7

J109 J109 3.33 57.4

J1099.967 J1099.967 1.68 16.3

J11 J11 1.55 6.2

J110 J110 35.80 95.6

J110.797 J110.797 1.80 5.6

J1104.306 J1104.306 4.26 13.3

J1104.942 J1104.942 21.00 51.2

J11065.02 J11065.02 18.87 140.8

J111 J111 66.19 127.4

J11167.85 J11167.85 18.08 137.3

J11175.03 J11175.03 92.59 121.6

J112 J112 30.37 81.5

J112.23 J112.23 6.39 13.1

J1128.31 J1128.31 1.19 16.3

J11281.85 J11281.85 19.67 72.2

J113 J113 0.98 6.5

J11362.36 J11362.36 92.33 121.5

J1138.859 J1138.859 2.08 8.5

J11430.19 J11430.19 18.08 137.1

J1144.89 J1144.89 2.21 18.3

J115 J115 9.84 29.1
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Table D7: Baseline Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J1152.087 J1152.087 5.07 30.9

J11537.52 J11537.52 185.99 294.4

J11574.59 J11574.59 16.80 135.5

J1158.707 J1158.707 2.44 36.4

J116 J116 69.01 124.8

J116.1422 J116.1422 2.13 11.2

J1163.847 J1163.847 2.63 5.1

J11663.83 J11663.83 92.24 121.5

J117 J117 0.89 19.5

J117.3223 J117.3223 166.54 291.8

J117.7364 J117.7364 0.64 10.4

J1171.848 J1171.848 2.45 22.8

J1172.424 J1172.424 9.34 103.9

J118 J118 16.27 136.0

J1180.818 J1180.818 0.80 4.8

J119 J119 35.12 200.0

J11951.45 J11951.45 16.27 134.8

J1197.306 J1197.306 2.41 11.2

J1199.653 J1199.653 8.64 51.4

J12 J12 2.68 5.4

J120 J120 3.46 16.1

J1200.62 J1200.62 112.22 127.4

J12035.81 J12035.81 91.75 121.5

J1207.134 J1207.134 5.41 13.4

J121 J121 1.69 13.1

J12128.27 J12128.27 91.75 121.7

J122 J122 85.84 119.4

J122_2 J122_2 7.00 42.6

J12216.92 J12216.92 5.85 39.0

J12245.8 J12245.8 185.09 294.4

J1226.641 J1226.641 1.03 14.6

J124 J124 3.04 31.2

J12401.51 J12401.51 19.67 78.2

J1241.357 J1241.357 1.20 19.8

J12466.25 J12466.25 91.10 121.6

J1249.856 J1249.856 0.93 9.5

J125 J125 67.83 123.3

J126 J126 4.51 21.8

J127 J127 2.79 21.5

J12718.41 J12718.41 185.09 294.4

J1276.593 J1276.593 0.53 12.0

J12763.44 J12763.44 90.55 121.4

J12792.23 J12792.23 184.48 294.5
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September 7, 2018

Table D7: Baseline Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J1289.977 J1289.977 0.27 1.1

J129 J129 3.93 50.3

J12911.83 J12911.83 5.72 38.3

J12978.41 J12978.41 11.11 95.3

J1298.255 J1298.255 3.77 19.1

J13 J13 3.24 9.7

J130 J130 2.11 10.6

J1300.86 J1300.86 2.49 37.1

J13011.35 J13011.35 86.93 119.2

J131 J131 4.33 6.5

J131.9914 J131.9914 0.51 5.9

J13140.81 J13140.81 86.79 119.3

J13166.37 J13166.37 18.66 79.8

J132 J132 5.99 7.6

J1322.322 J1322.322 0.88 8.7

J1336.424 J1336.424 2.45 25.6

J134 J134 14.25 29.0

J134.7723 J134.7723 4.60 21.9

J1343.847 J1343.847 8.76 16.2

J13443.66 J13443.66 5.72 37.5

J135 J135 75.33 114.6

J1353.169 J1353.169 2.94 45.0

J13586.77 J13586.77 183.35 294.9

J136 J136 6.37 37.4

J13622.04 J13622.04 11.11 95.4

J137 J137 0.98 5.2

J1379.244 J1379.244 3.66 9.9

J138 J138 90.55 121.4

J1380.651 J1380.651 13.48 46.9

J1387.892 J1387.892 0.75 4.0

J1389.503 J1389.503 3.11 30.1

J139 J139 4.97 36.8

J13974.86 J13974.86 5.25 35.7

J14 J14 5.09 6.7

J140 J140 2.57 10.7

J1400.456 J1400.456 1.94 27.8

J14042.93 J14042.93 18.66 80.5

J14156.56 J14156.56 17.60 77.6

J14183.08 J14183.08 86.53 119.7

J142 J142 3.21 13.4

J1427.292 J1427.292 3.69 49.8

J14275 J14275 13.00 57.8

J143.5166 J143.5166 1.29 5.5
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TP112084

Rouge Watershed Study

September 7, 2018

Table D7: Baseline Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J144 J144 12.43 76.8

J14434.35 J14434.35 183.35 295.0

J145 J145 71.52 120.2

J1451.748 J1451.748 9.25 103.6

J14579.64 J14579.64 9.76 91.5

J146 J146 69.72 125.4

J147 J147 6.31 72.7

J14701.41 J14701.41 4.83 37.3

J1475.324 J1475.324 2.57 10.1

J1476.697 J1476.697 1.00 9.3

J14797.84 J14797.84 12.68 56.6

J148 J148 70.63 121.7

J148.3467 J148.3467 1.05 7.1

J1488.546 J1488.546 8.27 50.7

J149 J149 72.55 112.3

J150 J150 1.30 17.8

J15070.23 J15070.23 11.62 53.1

J151 J151 2.76 11.8

J1513.907 J1513.907 2.44 36.8

J1515.793 J1515.793 5.35 26.5

J15175.75 J15175.75 182.29 296.8

J15191.03 J15191.03 85.84 119.9

J1520.455 J1520.455 0.24 2.3

J153 J153 8.98 102.5

J15468.27 J15468.27 6.73 62.1

J1547.353 J1547.353 1.94 27.8

J156.6575 J156.6575 10.42 109.7

J156.7592 J156.7592 5.30 60.2

J1561.104 J1561.104 66.55 144.9

J1561.571 J1561.571 2.08 9.1

J157 J157 10.28 42.3

J15723.81 J15723.81 3.34 21.0

J15784.54 J15784.54 4.53 37.8

J1584.503 J1584.503 212.65 297.6

J15865.83 J15865.83 10.79 58.0

J159 J159 1.81 15.6

J1595.977 J1595.977 4.37 11.6

J16 J16 112.99 126.8

J160 J160 33.80 196.9

J161 J161 1.79 31.3

J16144.31 J16144.31 85.29 119.4

J16152.53 J16152.53 182.29 295.2

J162 J162 18.08 137.3
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TP112084

Rouge Watershed Study

September 7, 2018

Table D7: Baseline Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J1620.24 J1620.24 4.60 44.0

J16215.01 J16215.01 2.59 16.5

J163 J163 2.98 43.9

J16382.2 J16382.2 1.58 10.6

J164 J164 3.51 44.5

J1641.254 J1641.254 29.80 82.6

J1642.133 J1642.133 16.82 142.1

J1642.175 J1642.175 2.41 11.3

J1643.736 J1643.736 3.45 18.0

J16450.39 J16450.39 7.25 73.1

J16463.76 J16463.76 10.79 58.4

J165 J165 3.08 44.9

J165.3016 J165.3016 0.33 6.6

J1655.108 J1655.108 0.52 6.0

J166 J166 10.24 42.3

J1663.689 J1663.689 1.89 19.8

J16635.24 J16635.24 9.02 46.5

J167.4563 J167.4563 3.57 9.5

J16735.41 J16735.41 3.94 33.8

J168 J168 166.04 291.9

J169 J169 10.09 109.7

J169.6326 J169.6326 1.08 18.9

J16988.67 J16988.67 8.76 45.0

J17 J17 18.65 144.0

J17.48381 J17.48381 2.29 29.4

J170 J170 3.51 48.3

J170.1953 J170.1953 3.08 18.3

J17012.55 J17012.55 180.99 295.3

J1704.285 J1704.285 0.93 9.8

J17053 J17053 3.49 33.8

J1708.063 J1708.063 1.00 4.8

J171 J171 66.55 144.9

J17170.71 J17170.71 7.63 43.6

J17177.76 J17177.76 0.68 8.5

J172 J172 3.74 50.4

J1720.598 J1720.598 34.46 91.0

J1723.343 J1723.343 13.41 78.7

J17247.58 J17247.58 85.29 119.7

J1728.346 J1728.346 2.03 10.3

J1728.606 J1728.606 8.76 16.5

J173 J173 18.87 140.9

J173.6733 J173.6733 0.89 18.7

J17311.37 J17311.37 5.35 54.7
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TP112084

Rouge Watershed Study

September 7, 2018

Table D7: Baseline Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J174 J174 67.30 144.8

J1746.331 J1746.331 2.04 5.4

J175 J175 4.34 45.2

J17537.04 J17537.04 180.38 295.4

J17542.71 J17542.71 7.11 41.1

J176 J176 4.54 43.5

J1769.093 J1769.093 0.74 7.9

J177 J177 3.30 35.3

J17730.16 J17730.16 6.10 34.2

J17731.1 J17731.1 3.06 30.8

J178 J178 142.94 284.3

J179 J179 6.42 66.1

J1791.891 J1791.891 0.88 9.3

J17954.64 J17954.64 5.82 31.8

J17972.73 J17972.73 84.41 119.8

J1798.748 J1798.748 329.74 407.7

J1799.907 J1799.907 1.66 24.8

J17992.23 J17992.23 0.68 8.1

J180 J180 3.00 31.2

J1800.27 J1800.27 3.90 45.6

J1802.935 J1802.935 3.66 8.6

J18033.33 J18033.33 179.56 295.4

J181 J181 34.28 198.3

J1816.949 J1816.949 2.30 35.4

J18174.28 J18174.28 2.24 25.3

J183 J183 41.65 200.5

J18357.37 J18357.37 5.82 31.0

J18495.31 J18495.31 3.72 14.1

J18512.98 J18512.98 84.41 119.7

J186 J186 2.81 18.3

J186.9353 J186.9353 0.91 8.9

J18645.59 J18645.59 0.68 8.6

J18669.61 J18669.61 178.72 295.6

J18681.28 J18681.28 3.36 35.8

J187.2121 J187.2121 1.56 5.9

J1872.25 J1872.25 21.00 57.4

J1880.06 J1880.06 1.69 12.8

J1884.184 J1884.184 2.21 24.3

J18843.6 J18843.6 3.40 13.2

J1889.326 J1889.326 1.79 6.3

J189 J189 174.18 295.9

J18909.93 J18909.93 83.79 119.6

J1892.032 J1892.032 6.68 22.8
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TP112084

Rouge Watershed Study

September 7, 2018

Table D7: Baseline Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J19 J19 186.70 294.1

J19.23171 J19.23171 69.89 142.4

J1907.893 J1907.893 11.05 43.5

J192 J192 67.30 191.7

J19201.62 J19201.62 178.72 295.5

J193 J193 0.79 14.1

J193.0907 J193.0907 0.77 5.5

J194 J194 0.79 13.2

J19434.87 J19434.87 3.17 36.1

J19448.27 J19448.27 83.22 119.3

J195 J195 151.43 279.0

J196 J196 146.96 280.1

J196.9406 J196.9406 11.33 23.1

J19629.22 J19629.22 2.40 19.3

J1964.138 J1964.138 2.37 39.1

J19664.3 J19664.3 177.97 295.6

J197 J197 69.89 142.2

J1978.151 J1978.151 112.22 127.8

J1978.395 J1978.395 2.06 32.5

J198 J198 137.18 288.9

J19874.67 J19874.67 2.01 22.2

J199 J199 146.44 280.9

J199.6136 J199.6136 2.02 12.4

J2 J2 9.46 27.3

J200 J200 148.30 279.2

J201 J201 5.71 48.3

J20177.14 J20177.14 82.56 119.4

J20190.78 J20190.78 177.32 295.8

J203 J203 104.98 127.7

J20316.43 J20316.43 2.40 17.2

J204 J204 178.72 295.5

J2045.617 J2045.617 3.49 13.3

J205 J205 0.47 7.1

J20504.63 J20504.63 1.20 12.3

J2057.826 J2057.826 1.66 26.0

J206.1956 J206.1956 1.69 8.5

J207 J207 0.24 5.7

J207.3486 J207.3486 2.24 14.2

J207.3773 J207.3773 3.27 42.8

J208 J208 1.50 20.7

J209 J209 1.55 19.3

J20952.49 J20952.49 82.39 119.5

J20971.89 J20971.89 0.64 8.3
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TP112084

Rouge Watershed Study

September 7, 2018

Table D7: Baseline Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J21 J21 5.45 17.3

J2105.741 J2105.741 0.95 13.1

J21078.79 J21078.79 175.79 295.7

J2114.251 J2114.251 9.01 102.8

J212 J212 3.20 31.0

J214 J214 181.22 295.3

J21490.93 J21490.93 80.37 118.4

J215 J215 6.58 45.3

J2157.078 J2157.078 3.65 11.0

J216 J216 2.41 11.3

J21653.63 J21653.63 175.58 295.8

J217 J217 9.67 54.8

J218 J218 13.88 135.3

J2180.961 J2180.961 5.35 27.0

J21817.03 J21817.03 75.33 114.4

J219 J219 10.32 130.7

J219.567 J219.567 2.18 38.1

J220 J220 15.56 140.8

J220.0343 J220.0343 0.44 2.9

J2209.454 J2209.454 1.00 5.0

J221 J221 187.52 294.0

J2212.672 J2212.672 7.78 48.2

J222 J222 113.25 126.5

J22228.41 J22228.41 174.18 295.8

J2226.342 J2226.342 1.94 30.9

J223 J223 12.28 139.2

J22300.78 J22300.78 72.26 114.2

J224 J224 0.99 18.8

J2249.211 J2249.211 1.79 6.4

J225 J225 3.16 41.5

J2259.686 J2259.686 6.68 74.7

J226 J226 185.09 294.4

J2263.024 J2263.024 2.04 7.2

J227 J227 108.95 128.8

J227.6454 J227.6454 4.64 14.6

J228 J228 0.64 3.6

J2282.728 J2282.728 2.98 44.2

J229 J229 210.00 299.1

J2295.747 J2295.747 1.77 8.3

J23 J23 2.67 8.6

J230 J230 208.72 299.1

J231 J231 210.64 299.0

J2314.506 J2314.506 2.78 15.7
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TP112084

Rouge Watershed Study

September 7, 2018

Table D7: Baseline Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J232 J232 329.74 413.3

J233 J233 20.97 152.0

J23306.77 J23306.77 71.52 118.4

J2336.502 J2336.502 1.80 29.1

J234 J234 0.62 2.6

J2344.545 J2344.545 3.24 8.4

J235 J235 19.07 141.3

J2356.007 J2356.007 147.51 279.7

J236 J236 332.73 401.2

J237 J237 9.25 104.4

J2372.492 J2372.492 1.64 26.4

J238 J238 0.68 11.4

J239 J239 0.35 7.0

J24 J24 33.10 87.6

J24.33131 J24.33131 0.99 4.8

J240 J240 5.27 53.9

J241 J241 4.70 48.6

J242 J242 8.09 80.3

J243 J243 10.83 98.1

J243.0081 J243.0081 332.73 400.9

J2435.76 J2435.76 6.68 75.5

J2440.272 J2440.272 7.75 14.5

J245 J245 6.33 89.8

J2458.289 J2458.289 11.05 43.6

J246 J246 0.72 13.5

J24638.86 J24638.86 70.28 122.9

J2469.76 J2469.76 2.21 21.0

J247 J247 7.06 46.0

J248 J248 16.82 143.7

J249 J249 21.20 152.0

J25 J25 2.74 29.5

J250 J250 105.96 127.5

J2503.21 J2503.21 21.00 59.0

J251 J251 3.69 50.0

J2521.753 J2521.753 3.96 28.9

J2524.044 J2524.044 1.78 29.4

J2524.067 J2524.067 1.70 7.4

J253 J253 2.92 32.4

J253.3366 J253.3366 0.23 3.4

J254 J254 13.48 46.9

J254.5257 J254.5257 2.00 9.5

J25470 J25470 69.29 125.0

J256 J256 0.99 13.9
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TP112084

Rouge Watershed Study

September 7, 2018

Table D7: Baseline Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J257 J257 1.89 20.5

J2571.41 J2571.41 5.35 27.4

J258 J258 5.02 52.1

J259 J259 3.01 26.2

J25903.3 J25903.3 69.29 125.2

J26 J26 2.97 5.7

J260 J260 9.76 92.8

J2603.296 J2603.296 16.40 142.5

J26067.7 J26067.7 67.83 123.2

J2609.602 J2609.602 5.90 22.7

J261 J261 9.41 91.9

J2612.824 J2612.824 41.65 200.2

J262 J262 1.69 27.3

J2622.986 J2622.986 0.86 3.1

J263 J263 2.23 29.2

J26374.46 J26374.46 67.83 123.2

J264 J264 16.59 142.9

J265 J265 13.58 149.8

J2650.651 J2650.651 29.41 83.1

J26558.84 J26558.84 67.28 123.2

J266 J266 2.95 30.5

J2668.806 J2668.806 3.49 10.7

J267 J267 3.11 41.5

J268 J268 1.93 27.6

J269 J269 1.26 16.4

J2692.298 J2692.298 6.33 72.8

J26984.93 J26984.93 66.39 127.5

J27 J27 3.98 11.7

J270 J270 2.54 28.1

J271 J271 2.00 25.6

J272 J272 2.45 29.5

J273 J273 151.68 279.0

J2734.029 J2734.029 329.74 412.7

J2740.096 J2740.096 33.00 89.8

J2747.916 J2747.916 109.95 128.0

J2748.186 J2748.186 3.15 31.9

J275 J275 11.05 43.6

J276 J276 1.75 32.0

J2766.275 J2766.275 3.65 11.0

J278 J278 1.36 19.1

J27871.04 J27871.04 66.19 126.9

J2798.016 J2798.016 0.58 8.8

J2801.347 J2801.347 1.26 6.3
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TP112084

Rouge Watershed Study

September 7, 2018

Table D7: Baseline Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J2806.512 J2806.512 2.44 5.1

J28149.14 J28149.14 66.19 127.2

J2828.014 J2828.014 212.65 298.6

J2830.062 J2830.062 1.01 5.3

J28374.86 J28374.86 62.86 119.8

J2849.141 J2849.141 13.10 78.8

J2865.896 J2865.896 23.17 76.9

J28839.05 J28839.05 62.19 121.6

J2890.553 J2890.553 0.89 4.6

J29.66262 J29.66262 0.33 6.6

J2909.747 J2909.747 2.43 37.1

J2944.1 J2944.1 1.41 25.0

J2946.17 J2946.17 2.78 15.7

J29550.09 J29550.09 60.95 113.5

J2968.376 J2968.376 41.65 200.4

J2978.905 J2978.905 3.51 43.8

J30 J30 2.40 15.9

J3031.317 J3031.317 37.41 192.1

J30415.82 J30415.82 60.95 113.8

J3053.744 J3053.744 0.58 9.1

J3055.065 J3055.065 11.05 43.6

J3065.13 J3065.13 3.04 31.1

J3076.268 J3076.268 5.53 22.6

J31 J31 4.93 31.9

J31090.56 J31090.56 57.19 106.3

J3110.563 J3110.563 3.99 45.1

J3121.838 J3121.838 21.00 57.4

J3125.131 J3125.131 7.06 45.8

J3136.52 J3136.52 146.44 280.3

J31513.09 J31513.09 56.80 106.2

J3154.831 J3154.831 7.75 14.4

J31781.33 J31781.33 55.98 104.9

J318.9107 J318.9107 3.01 26.1

J32.37985 J32.37985 1.00 8.8

J320.1186 J320.1186 33.63 75.5

J32091 J32091 55.98 104.9

J3214.675 J3214.675 2.52 7.3

J32332.4 J32332.4 22.06 42.6

J3236 J3236 3.42 18.4

J3243.99 J3243.99 143.74 282.2

J3261.548 J3261.548 0.77 7.3

J3278.331 J3278.331 3.71 28.1

J32876.31 J32876.31 15.67 30.3
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TP112084

Rouge Watershed Study

September 7, 2018

Table D7: Baseline Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J3294.75 J3294.75 3.11 8.8

J33 J33 0.27 1.1

J33.84014 J33.84014 1.51 3.6

J3345.017 J3345.017 1.19 22.6

J336.9934 J336.9934 2.26 29.8

J33661.73 J33661.73 15.32 30.7

J3371.539 J3371.539 2.00 25.5

J34 J34 3.06 32.5

J34070.73 J34070.73 15.32 30.9

J3408.713 J3408.713 3.03 22.3

J3415.427 J3415.427 1.55 7.4

J3415.551 J3415.551 0.86 4.6

J3422.899 J3422.899 15.70 142.0

J3425.845 J3425.845 2.95 30.5

J3471.385 J3471.385 108.95 128.3

J34794.18 J34794.18 13.60 28.7

J35 J35 72.26 116.4

J35.38415 J35.38415 3.64 54.3

J3521.134 J3521.134 0.89 4.4

J355.9441 J355.9441 0.47 5.6

J35527.97 J35527.97 13.60 27.9

J356.2772 J356.2772 0.68 11.1

J3562.64 J3562.64 2.95 8.1

J358.0861 J358.0861 14.06 47.7

J3591.947 J3591.947 37.22 193.4

J36 J36 0.97 3.9

J36105.61 J36105.61 5.76 7.5

J3611.151 J3611.151 10.24 42.3

J36559.58 J36559.58 5.09 6.6

J3661.799 J3661.799 1.67 13.0

J3668.72 J3668.72 12.51 76.7

J367.1215 J367.1215 30.37 81.2

J3692.279 J3692.279 1.19 23.2

J37 J37 14.60 30.3

J3702.004 J3702.004 1.01 5.5

J37218.68 J37218.68 4.33 6.0

J3743.835 J3743.835 2.50 27.9

J3757.015 J3757.015 7.54 35.9

J3783.497 J3783.497 21.99 76.2

J38 J38 2.08 8.4

J383.3055 J383.3055 0.92 4.4

J3838.842 J3838.842 1.53 6.6

J38485.58 J38485.58 3.83 6.2
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TP112084

Rouge Watershed Study

September 7, 2018

Table D7: Baseline Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J3858.605 J3858.605 2.00 25.1

J386.0027 J386.0027 3.93 53.6

J38658.73 J38658.73 3.29 5.9

J3872.271 J3872.271 20.14 61.7

J3873.449 J3873.449 2.79 21.0

J3895.637 J3895.637 7.36 14.0

J390.7445 J390.7445 1.94 12.8

J3903.758 J3903.758 143.74 283.9

J39277.98 J39277.98 2.97 5.7

J3941.875 J3941.875 3.27 18.8

J39421.16 J39421.16 1.46 3.7

J3961.216 J3961.216 6.58 44.2

J3962.639 J3962.639 1.55 5.9

J3974.2 J3974.2 0.61 6.4

J399.0657 J399.0657 2.99 13.6

J39980.87 J39980.87 1.24 3.4

J4 J4 5.21 22.1

J40 J40 3.65 11.0

J40.64629 J40.64629 2.67 8.6

J4030.6 J4030.6 2.15 26.7

J4033.633 J4033.633 12.51 76.9

J404.47 J404.47 0.52 1.5

J4052.835 J4052.835 14.74 137.7

J40608 J40608 0.81 3.5

J4065.886 J4065.886 1.01 20.4

J40959.17 J40959.17 0.81 3.7

J41 J41 1.03 13.5

J41.50366 J41.50366 30.75 80.8

J412.2434 J412.2434 4.46 9.7

J4145.856 J4145.856 1.10 9.2

J4168.283 J4168.283 2.21 10.4

J42 J42 2.95 8.1

J4236.963 J4236.963 5.57 39.6

J4237.793 J4237.793 2.79 21.3

J428.0731 J428.0731 1.68 17.2

J43 J43 0.88 9.4

J430.1121 J430.1121 3.14 41.6

J4301.257 J4301.257 143.74 284.2

J4309.178 J4309.178 1.10 9.8

J4310.311 J4310.311 6.66 13.2

J4331.404 J4331.404 211.74 298.8

J4336.646 J4336.646 7.51 36.3

J4356.188 J4356.188 2.03 25.5
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TP112084

Rouge Watershed Study

September 7, 2018

Table D7: Baseline Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J437.6696 J437.6696 67.58 142.1

J4371.229 J4371.229 3.27 21.2

J4384.519 J4384.519 1.02 3.7

J44 J44 6.66 13.2

J44.12513 J44.12513 0.23 3.4

J44.47678 J44.47678 14.24 48.5

J44.52043 J44.52043 1.02 20.2

J4446.681 J4446.681 37.22 194.0

J4490.154 J4490.154 20.14 48.9

J45 J45 1.94 13.7

J45.21341 J45.21341 3.16 41.5

J450.0812 J450.0812 1.08 20.3

J450.4796 J450.4796 0.51 3.2

J4535.861 J4535.861 1.94 26.8

J4557.287 J4557.287 137.64 285.6

J4570.105 J4570.105 21.99 77.0

J4597.127 J4597.127 108.95 128.4

J4599.648 J4599.648 1.53 6.8

J46 J46 5.82 31.3

J46.39495 J46.39495 1.21 20.0

J463.2259 J463.2259 1.19 15.0

J4673.115 J4673.115 6.66 13.2

J4695.955 J4695.955 2.21 10.2

J47 J47 22.08 53.4

J47_2 J47_2 20.65 67.9

J473.8567 J473.8567 2.49 10.4

J4739.346 J4739.346 13.81 145.0

J474.8097 J474.8097 6.57 38.0

J4758.408 J4758.408 1.02 3.9

J4761.681 J4761.681 2.56 20.8

J478.3379 J478.3379 20.97 152.1

J4782.831 J4782.831 37.22 196.2

J4785.685 J4785.685 211.74 298.9

J4789.696 J4789.696 1.10 15.1

J48 J48 2.34 13.7

J48.77288 J48.77288 0.56 7.6

J4837.287 J4837.287 5.37 12.0

J485.7073 J485.7073 3.52 51.4

J4881.772 J4881.772 20.14 48.9

J4897.958 J4897.958 0.67 11.7

J49 J49 1.05 7.8

J494.5593 J494.5593 22.29 57.2

J496.5214 J496.5214 0.80 4.4
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TP112084

Rouge Watershed Study

September 7, 2018

Table D7: Baseline Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J499.7808 J499.7808 4.51 21.7

J5 J5 1.12 4.6

J50 J50 7.11 41.2

J503.9663 J503.9663 1.85 11.3

J506.839 J506.839 2.81 16.3

J5068.847 J5068.847 17.39 35.3

J51 J51 1.61 6.0

J510.5785 J510.5785 5.41 11.7

J5128.382 J5128.382 5.24 37.7

J5167.986 J5167.986 1.35 10.4

J5180.52 J5180.52 1.46 20.2

J52 J52 3.83 6.2

J5211.698 J5211.698 7.25 36.7

J524.8555 J524.8555 1.03 14.3

J524.9599 J524.9599 1.69 25.1

J53 J53 6.68 23.4

J534.105 J534.105 5.06 45.9

J5343.654 J5343.654 4.72 13.0

J5364.227 J5364.227 2.01 20.3

J5393.301 J5393.301 1.35 11.0

J54 J54 13.60 27.9

J5407.254 J5407.254 5.71 42.8

J5415.78 J5415.78 108.95 128.6

J5417.898 J5417.898 137.35 287.8

J5445.83 J5445.83 12.28 139.1

J5449.948 J5449.948 4.63 36.2

J545.5492 J545.5492 0.65 12.4

J5460.422 J5460.422 16.94 33.9

J547.5167 J547.5167 1.01 9.1

J5483.983 J5483.983 210.69 298.9

J55 J55 8.76 45.1

J551.999 J551.999 0.79 13.9

J5573.775 J5573.775 11.07 121.3

J5585.322 J5585.322 1.37 18.9

J56.40096 J56.40096 6.24 49.6

J5636.55 J5636.55 1.35 11.3

J5670.032 J5670.032 0.61 6.1

J5691.799 J5691.799 4.57 36.2

J57 J57 10.79 58.5

J57.49709 J57.49709 2.23 27.0

J570.9374 J570.9374 0.32 4.4

J5720.94 J5720.94 137.18 288.6

J581.3959 J581.3959 0.34 1.7
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TP112084

Rouge Watershed Study

September 7, 2018

Table D7: Baseline Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J5830.464 J5830.464 15.95 33.2

J5853.356 J5853.356 105.88 127.5

J5865.607 J5865.607 1.07 15.3

J59 J59 0.68 8.7

J59.86352 J59.86352 213.61 297.1

J592.0516 J592.0516 6.53 30.7

J5961.472 J5961.472 36.92 196.8

J5962.508 J5962.508 4.72 13.3

J599.7853 J599.7853 1.25 4.9

J6 J6 3.03 10.6

J60 J60 16.94 33.9

J6010.962 J6010.962 2.01 21.9

J6018.05 J6018.05 3.07 29.5

J607.611 J607.611 2.08 8.4

J6090.155 J6090.155 210.69 298.9

J6154.435 J6154.435 4.22 12.2

J62 J62 1.77 10.3

J63 J63 2.03 10.3

J63.83821 J63.83821 67.75 141.8

J6303.20 J6303.20 7.20 38.3

J6303.22 J6303.22 7.20 42.0

J6303.25 J6303.25 7.00 42.1

J6303.26 J6303.26 7.00 42.5

J6303.30 J6303.30 6.92 42.4

J6303.305 J6303.305 6.92 42.5

J6383.235 J6383.235 0.40 6.5

J64 J64 12.68 56.6

J6403. J6403. 1.41 26.9

J642.9853 J642.9853 3.46 15.8

J6424.759 J6424.759 5.71 45.2

J6425.854 J6425.854 15.44 32.1

J6446.502 J6446.502 1.31 3.8

J646.872 J646.872 9.26 53.6

J6468.98 J6468.98 104.98 127.6

J65 J65 3.77 19.1

J650.3056 J650.3056 2.49 10.4

J6503.523 J6503.523 210.64 298.9

J656.1084 J656.1084 1.21 16.1

J6563.128 J6563.128 1.22 13.4

J657.7802 J657.7802 10.16 109.3

J66 J66 0.91 9.4

J6608.803 J6608.803 2.74 28.9

J661.1134 J661.1134 166.04 291.9
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TP112084

Rouge Watershed Study

September 7, 2018

Table D7: Baseline Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J664.0236 J664.0236 0.61 10.1

J6648.663 J6648.663 10.96 129.9

J6657.591 J6657.591 36.25 197.3

J668.4428 J668.4428 2.17 29.8

J67 J67 20.14 49.1

J67.69891 J67.69891 1.77 17.2

J672.9773 J672.9773 11.13 22.7

J6738.138 J6738.138 210.13 299.0

J6765.748 J6765.748 10.09 22.4

J679.4252 J679.4252 0.24 2.7

J68.95744 J68.95744 1.01 8.4

J685.191 J685.191 3.35 11.4

J69 J69 33.63 75.7

J69.45127 J69.45127 1.13 7.5

J6961.203 J6961.203 0.84 12.1

J697.9633 J697.9633 20.97 152.1

J698.5285 J698.5285 1.00 9.2

J6984.3 J6984.3 1.00 3.8

J7 J7 9.41 92.0

J70 J70 7.50 35.0

J70.005 J70.005 1.77 16.4

J70.35365 J70.35365 35.80 92.8

J7089.702 J7089.702 210.00 299.0

J71.99837 J71.99837 0.75 12.1

J714.6302 J714.6302 3.11 41.4

J7168.884 J7168.884 209.01 299.1

J7169.391 J7169.391 1.50 21.6

J72 J72 175.20 296.0

J720.4133 J720.4133 3.11 29.8

J724.2288 J724.2288 13.57 70.0

J7244.889 J7244.889 9.84 28.4

J7262.571 J7262.571 1.50 23.2

J7283.478 J7283.478 104.98 127.7

J7291.305 J7291.305 10.73 132.1

J73 J73 1.89 16.9

J733.0008 J733.0008 2.45 22.5

J7386.725 J7386.725 1.00 4.0

J746.3262 J746.3262 1.87 13.5

J748.1461 J748.1461 151.43 279.0

J75 J75 17.60 77.9

J75.05647 J75.05647 2.10 20.9

J7539.157 J7539.157 36.25 196.3

J76 J76 18.66 80.8
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TP112084

Rouge Watershed Study

September 7, 2018

Table D7: Baseline Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J764.7366 J764.7366 2.94 41.9

J764.7671 J764.7671 1.85 12.3

J7687.206 J7687.206 208.72 299.1

J77 J77 2.11 27.8

J774.8608 J774.8608 1.94 13.1

J7799.578 J7799.578 1.44 20.1

J78 J78 14.06 47.7

J780.2282 J780.2282 0.42 7.9

J7808.338 J7808.338 95.18 121.2

J7875.212 J7875.212 10.32 127.5

J789.0124 J789.0124 112.22 127.3

J79 J79 60.52 112.9

J7915.699 J7915.699 5.89 21.2

J792.5045 J792.5045 5.18 59.9

J8 J8 2.07 4.9

J80 J80 9.26 53.7

J805.5307 J805.5307 5.41 13.1

J8055.472 J8055.472 6.67 87.1

J81 J81 15.32 30.9

J8129.657 J8129.657 1.50 23.0

J815.309 J815.309 35.32 97.6

J819.4138 J819.4138 0.80 4.6

J82 J82 7.78 48.0

J828.1942 J828.1942 18.74 143.8

J829.3785 J829.3785 1.32 14.1

J83 J83 11.13 22.7

J83.13744 J83.13744 1.83 15.6

J8328.882 J8328.882 186.70 294.0

J84 J84 5.41 36.4

J8436.508 J8436.508 94.40 121.5

J846.791 J846.791 13.48 46.9

J85 J85 8.64 51.5

J85.92478 J85.92478 7.61 20.8

J8568.065 J8568.065 20.65 67.4

J86 J86 4.57 37.9

J8615.17 J8615.17 1.50 21.0

J8654.107 J8654.107 5.45 17.9

J868.3434 J868.3434 0.85 18.8

J8680.076 J8680.076 6.33 87.4

J87 J87 94.40 121.5

J87_2 J87_2 0.67 12.4

J876.8579 J876.8579 3.77 19.1

J88 J88 3.58 17.8
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TP112084

Rouge Watershed Study

September 7, 2018

Table D7: Baseline Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J881.1895 J881.1895 5.35 26.4

J889.7352 J889.7352 2.83 11.4

J89 J89 91.10 121.5

J89.63474 J89.63474 1.18 8.0

J892.6398 J892.6398 212.65 297.5

J8934.341 J8934.341 186.70 294.1

J8940.271 J8940.271 1.42 22.2

J8967.635 J8967.635 5.45 17.2

J9 J9 3.66 8.7

J90 J90 22.06 42.6

J90.97629 J90.97629 14.11 70.6

J9007.337 J9007.337 34.80 199.8

J9019.379 J9019.379 94.40 121.6

J9028.664 J9028.664 20.65 67.6

J903.7228 J903.7228 67.30 142.6

J91 J91 55.98 105.1

J91.75469 J91.75469 4.50 9.3

J913.9267 J913.9267 0.52 4.0

J917.7521 J917.7521 0.56 9.4

J917.9003 J917.9003 1.00 8.0

J92 J92 180.99 295.3

J92.23235 J92.23235 151.80 279.2

J9205.768 J9205.768 3.32 10.2

J9279.514 J9279.514 1.11 18.6

J928.7247 J928.7247 0.97 3.7

J93 J93 3.49 10.6

J9377.197 J9377.197 94.03 121.6

J94 J94 16.40 145.4

J95 J95 5.41 13.7

J952.491 J952.491 1.30 15.6

J96 J96 93.65 121.7

J965.0159 J965.0159 1.03 13.5

J965.6652 J965.6652 1.11 5.8

J97 J97 1.68 17.0

J97.22127 J97.22127 0.80 14.8

J9763.591 J9763.591 3.03 10.0

J9779.207 J9779.207 34.48 198.8

J98 J98 3.71 28.2

J9828.419 J9828.419 93.65 121.6

J9893.073 J9893.073 20.65 67.8

J99 J99 56.80 106.2

J99.79633 J99.79633 0.55 8.1

J9920.304 J9920.304 33.94 197.3
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TP112084

Rouge Watershed Study

September 7, 2018

Table D7: Baseline Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J993.3965 J993.3965 1.77 16.6

J998.1404 J998.1404 166.04 291.9

JBE1005 JBE1005 6.73 74.4

JBE1010 JBE1010 7.80 56.8

JBE1012 JBE1012 3.58 17.8

JBE1020 JBE1020 4.19 19.4

JBE1025 JBE1025 11.99 73.2

JBE1222 JBE1222 21.99 77.2

JBE1223 JBE1223 21.99 77.2

JBE1224 JBE1224 21.99 77.2

JBE1225 JBE1225 21.99 77.2

JBE1230 JBE1230 21.99 77.1

JBE3015 JBE3015 1.81 12.9

JBR1005 JBR1005 20.65 67.7

JBR1016 JBR1016 21.12 67.1

JBR1162 JBR1162 28.41 71.2

JBR1164 JBR1164 28.41 71.2

JBR1180 JBR1180 28.62 71.1

JBR1182 JBR1182 28.62 71.1

JBR1184 JBR1184 28.62 71.1

JBR1190 JBR1190 28.77 71.1

JBR1191 JBR1191 28.77 71.1

JBR1195 JBR1195 32.10 82.6

JBR1200 JBR1200 32.75 92.7

JBR3172 JBR3172 2.92 54.8

JBR3174 JBR3174 3.33 57.6

JR1072 JR1072 2.93 27.1

JR1074 JR1074 2.93 27.2

JRO1003 JRO1003 0.72 6.1

JRO1004 JRO1004 0.58 6.8

JRO1005 JRO1005 0.72 6.0

JRO1007 JRO1007 0.58 6.8

JRO1008 JRO1008 0.72 6.2

JRO1009 JRO1009 0.95 9.3

JRO1010 JRO1010 1.73 13.5

JRO1040 JRO1040 1.84 14.5

JRO1050 JRO1050 1.92 15.1

JRO1052 JRO1052 1.92 15.0

JRO1054 JRO1054 1.92 15.0

JRO1056 JRO1056 2.12 16.7

JRO1060 JRO1060 3.16 29.7

JRO1070 JRO1070 2.93 27.3

JRO1090 JRO1090 3.24 30.4
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Table D7: Baseline Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

JRO1092 JRO1092 3.43 32.8

JRO1095 JRO1095 3.43 35.5

JRO1098 JRO1098 3.43 27.2

JRO1110 JRO1110 4.47 32.2

JRO1120 JRO1120 4.47 32.1

JRO1130 JRO1130 4.56 32.5

JRO1162 JRO1162 6.24 39.8

JRO1190 JRO1190 6.70 41.7

JRO3010 JRO3010 0.20 3.0

JRO3020 JRO3020 0.51 7.1

JRO3025 JRO3025 0.74 9.5

MC_1 MC_1 60.11 200.5

MC_191 MC_191 16.40 117.2

MC_2016J101 MC_2016J101 0.64 8.6

MC_2016J102 MC_2016J102 1.51 26.1

MC_2016J103 MC_2016J103 65.28 195.3

MC_2016J104 MC_2016J104 61.48 199.7

MC_2016J105 MC_2016J105 2.48 53.2

MC_2016J107 MC_2016J107 59.75 200.7

MC_206 MC_206 66.76 193.8

MC_210 MC_210 61.48 200.0

MC_211 MC_211 64.79 199.8

MC_213 MC_213 59.38 201.1

MC_CJ6316.11 MC_CJ6316.11 67.01 192.3

MC_CJ6319.02 MC_CJ6319.02 65.35 195.0

MC_CJ6319.09 MC_CJ6319.09 65.12 195.3

MC_CJ6319.105 MC_CJ6319.105 65.12 195.4

MC_CJ6320.092 MC_CJ6320.092 59.75 200.6

MC_CJ6320.159 MC_CJ6320.159 42.61 189.0

MC_CJ6340.10 MC_CJ6340.10 42.14 200.0

MC_CJ6340.16 MC_CJ6340.16 42.14 200.1

MC_J10049.08 MC_J10049.08 61.48 199.8

MC_J102 MC_J102 42.61 195.2

MC_J10245.6 MC_J10245.6 60.48 200.2

MC_J10517.17 MC_J10517.17 60.48 200.3

MC_J11026.54 MC_J11026.54 59.75 201.1

MC_J1111.388 MC_J1111.388 1.60 34.6

MC_J11444.06 MC_J11444.06 59.61 201.1

MC_J11644.25 MC_J11644.25 16.68 117.2

MC_J12080.01 MC_J12080.01 16.45 117.0

MC_J121 MC_J121 42.14 200.3

MC_J12295.92 MC_J12295.92 12.46 99.3

MC_J1796.99 MC_J1796.99 42.27 200.2
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Table D7: Baseline Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

MC_J188.8922 MC_J188.8922 1.51 25.9

MC_J19 MC_J19 0.56 6.9

MC_J232.0159 MC_J232.0159 2.70 51.8

MC_J32.23925 MC_J32.23925 42.71 185.6

MC_J45.61463 MC_J45.61463 2.74 52.0

MC_J490.1504 MC_J490.1504 1.33 22.4

MC_J6185.092 MC_J6185.092 67.01 192.0

MC_J68 MC_J68 12.35 99.5

MC_J712.3849 MC_J712.3849 42.61 189.9

MC_J7181.735 MC_J7181.735 65.35 194.1

MC_J72.11543 MC_J72.11543 3.93 45.8

MC_J7867.152 MC_J7867.152 65.12 196.4

MC_J8763.53 MC_J8763.53 64.89 198.7

MC_J9343.321 MC_J9343.321 64.79 199.6

MC_J9470.639 MC_J9470.639 61.70 199.2

MC_T5-1 MC_T5-1 0.34 3.0

MC_T5-2 MC_T5-2 0.44 4.9

MC_T5-3 MC_T5-3 0.47 4.7

MC_T5-4 MC_T5-4 1.35 22.4

MC_t5split MC_t5split 0.19 4.2

MFUA_BE1 MFUA_BE1 21.99 77.6

MFUA_BE2 MFUA_BE2 12.10 76.9

MFUA_BR4 MFUA_BR4 0.96 24.3

MFUA_CJ8212.42 MFUA_CJ8212.42 27.25 71.9

MFUA_J11760.15 MFUA_J11760.15 12.29 75.9

MFUA_J2 MFUA_J2 13.82 73.2

MFUA_J4 MFUA_J4 27.92 71.4

MFUA_J6167.4 MFUA_J6167.4 26.85 72.0

MFUA_J6404. MFUA_J6404. 1.27 24.3

MFUA_JBE1030 MFUA_JBE1030 12.10 77.0

MFUA_JBE1040 MFUA_JBE1040 12.10 78.7

MFUA_JBE1051 MFUA_JBE1051 12.18 75.3

MFUA_JBE1055 MFUA_JBE1055 12.18 84.2

MFUA_JBE1060 MFUA_JBE1060 13.09 73.1

MFUA_JBE1090 MFUA_JBE1090 0.57 12.7

MFUA_JBE1105 MFUA_JBE1105 13.09 73.0

MFUA_JBE1110 MFUA_JBE1110 13.09 73.8

MFUA_JBE1120 MFUA_JBE1120 13.09 73.1

MFUA_JBE1125 MFUA_JBE1125 13.82 80.7

MFUA_JBE1130 MFUA_JBE1130 13.82 72.7

MFUA_JBE1140 MFUA_JBE1140 14.01 72.5

MFUA_JBE1150 MFUA_JBE1150 14.01 72.5

MFUA_JBE1151 MFUA_JBE1151 18.93 84.2
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Table D7: Baseline Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

MFUA_JBE1152 MFUA_JBE1152 18.93 83.0

MFUA_JBE1154 MFUA_JBE1154 19.95 83.4

MFUA_JBE1156 MFUA_JBE1156 19.95 82.7

MFUA_JBE1162 MFUA_JBE1162 20.19 82.3

MFUA_JBE1165 MFUA_JBE1165 20.33 81.3

MFUA_JBE1170 MFUA_JBE1170 20.47 81.2

MFUA_JBE1190 MFUA_JBE1190 20.71 82.5

MFUA_JBE1200 MFUA_JBE1200 20.98 81.0

MFUA_JBE1210 MFUA_JBE1210 21.32 79.3

MFUA_JBE1215 MFUA_JBE1215 21.53 77.6

MFUA_JBE1217 MFUA_JBE1217 21.53 78.1

MFUA_JBE3020 MFUA_JBE3020 2.37 16.1

MFUA_JBE3050 MFUA_JBE3050 2.37 15.5

MFUA_JBE3055 MFUA_JBE3055 2.63 16.6

MFUA_JBE3060 MFUA_JBE3060 3.53 20.4

MFUA_JBE3090 MFUA_JBE3090 3.76 20.5

MFUA_JBE3140 MFUA_JBE3140 4.45 18.3

MFUA_JBE3150 MFUA_JBE3150 4.92 29.3

MFUA_JBE4015 MFUA_JBE4015 0.09 1.4

MFUA_JBE4020 MFUA_JBE4020 0.09 1.0

MFUA_JBE4030 MFUA_JBE4030 0.09 1.0

MFUA_JBE4035 MFUA_JBE4035 0.09 0.9

MFUA_JBE4040 MFUA_JBE4040 0.09 0.9

MFUA_JBE4050 MFUA_JBE4050 0.71 16.0

MFUA_JBE4060 MFUA_JBE4060 1.02 23.5

MFUA_JBR1007 MFUA_JBR1007 4.80 22.7

MFUA_JBR1010 MFUA_JBR1010 4.80 22.6

MFUA_JBR1018 MFUA_JBR1018 21.12 67.0

MFUA_JBR1020 MFUA_JBR1020 21.12 67.0

MFUA_JBR1022 MFUA_JBR1022 25.92 74.7

MFUA_JBR1030 MFUA_JBR1030 25.92 74.8

MFUA_JBR1040 MFUA_JBR1040 26.39 74.5

MFUA_JBR1050 MFUA_JBR1050 26.39 74.4

MFUA_JBR1070 MFUA_JBR1070 26.85 71.9

MFUA_JBR1080 MFUA_JBR1080 26.85 73.0

MFUA_JBR1090 MFUA_JBR1090 27.25 71.9

MFUA_JBR1110 MFUA_JBR1110 27.79 71.8

MFUA_JBR1116 MFUA_JBR1116 27.79 71.5

MFUA_JBR3025 MFUA_JBR3025 0.96 24.3

MFUA_JBR3070 MFUA_JBR3070 1.23 31.1

MFUA_JBR3075 MFUA_JBR3075 1.08 27.2

MFUA_JBR3100 MFUA_JBR3100 0.16 4.0

MFUA_JBR3115 MFUA_JBR3115 2.05 50.5
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Table D7: Baseline Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

MFUA_JBR3120 MFUA_JBR3120 2.05 49.8

MFUA_JBR3135 MFUA_JBR3135 2.50 54.8

MFUA_JBR3150 MFUA_JBR3150 2.50 52.3

MFUA_JRO1030 MFUA_JRO1030 2.93 28.3

MFUA_JRO1160 MFUA_JRO1160 6.19 39.8

R1 R1 4.64 32.8

RH_Rouge404-G RH_Rouge404-G 35.62 196.0

RH_RougeEast-F RH_RougeEast-F 13.58 70.1

RH_RougeWest-E RH_RougeWest-E 2.28 29.4

TRCA_MorningsideFinch-HY048 TRCA_MorningsideFinch-HY048 15.70 141.6

TRCA_MorningsideSeasons-HY049 TRCA_MorningsideSeasons-HY049 11.03 122.5

WSC_02HC022 WSC_02HC022 178.08 295.5

WSC_02HC028 WSC_02HC028 82.56 119.4

WSC_02HC053 WSC_02HC053 57.19 106.5
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71 71 2.59 14.7

84 84 6.61 56.4

167 167 29.41 79.7

BE4 BE4 1.81 12.8

BR1 BR1 2.92 53.1

BR3 BR3 4.80 21.1

CJ7201.15 CJ7201.15 29.41 79.3

CJ7201.16 CJ7201.16 29.41 79.5

CJ7201.19 CJ7201.19 29.41 79.5

CJ7201.2 CJ7201.2 29.41 79.6

CJ7201.22 CJ7201.22 29.41 79.6

CJ7201.226 CJ7201.226 29.41 79.6

CJ7202.000 CJ7202.000 5.06 44.0

CJ7202.002 CJ7202.002 5.06 44.1

CJ7205.24 CJ7205.24 2.00 25.1

CJ7205.25 CJ7205.25 2.00 25.1

CJ7205.252 CJ7205.252 2.00 25.0

CJ7205.254 CJ7205.254 2.00 25.0

CJ7205.29 CJ7205.29 1.61 19.9

CJ7205.3 CJ7205.3 1.61 20.2

CJ7220.03 CJ7220.03 21.99 73.2

CJ7220.04 CJ7220.04 21.99 73.2

CJ7220.1 CJ7220.1 21.99 73.4

CJ7220.11 CJ7220.11 21.99 73.4

CJ8212.03 CJ8212.03 33.00 88.2

CJ8212.04 CJ8212.04 32.75 88.0

CJ8230.16 CJ8230.16 20.65 56.9

CJ8230.24 CJ8230.24 19.67 56.4

CJ8230.25 CJ8230.25 19.67 56.5

CJ8230.28 CJ8230.28 19.67 56.7

CJ8230.29 CJ8230.29 19.67 59.7

J1 J1 1.19 11.9

J10 J10 2.63 5.3

J100 J100 3.33 56.8

J100.0774 J100.0774 0.89 15.5

J100.8818 J100.8818 4.25 35.4

J1003.625 J1003.625 6.57 36.6

J10033.53 J10033.53 185.99 268.5

J10033.55 J10033.55 33.80 188.0

J10066.45 J10066.45 2.36 8.1

J1009.352 J1009.352 6.68 18.2

J101 J101 80.08 111.7

J101.8575 J101.8575 3.33 13.4

Table D8: Baseline with SWM Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]
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Table D8: Baseline with SWM Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J1010.373 J1010.373 149.09 253.7

J1011.599 J1011.599 0.77 6.0

J10135.32 J10135.32 19.68 137.8

J102 J102 82.39 112.8

J1022.09 J1022.09 2.03 12.7

J103 J103 175.79 269.3

J1037.817 J1037.817 2.81 16.2

J104 J104 0.77 6.8

J105.9794 J105.9794 6.63 36.5

J1053.834 J1053.834 1.94 26.1

J106.5236 J106.5236 2.13 21.8

J10660.01 J10660.01 92.59 114.4

J1067.445 J1067.445 1.21 22.4

J1069.724 J1069.724 8.89 15.7

J107.6241 J107.6241 7.64 35.6

J10710.81 J10710.81 18.87 135.4

J10751.68 J10751.68 185.99 268.6

J1076.135 J1076.135 329.74 365.5

J1079.61 J1079.61 1.25 5.0

J108 J108 34.57 88.1

J108.1561 J108.1561 2.34 29.8

J1083.883 J1083.883 1.03 12.7

J109 J109 3.33 56.7

J1099.967 J1099.967 1.68 15.8

J11 J11 1.55 6.2

J110 J110 35.80 93.0

J110.797 J110.797 1.80 5.5

J1104.306 J1104.306 4.26 13.3

J1104.942 J1104.942 21.00 50.2

J11065.02 J11065.02 18.87 135.5

J111 J111 66.19 120.3

J11167.85 J11167.85 18.08 132.3

J11175.03 J11175.03 92.59 114.5

J112 J112 30.37 77.8

J112.23 J112.23 6.39 11.7

J1128.31 J1128.31 1.19 16.1

J11281.85 J11281.85 19.67 61.1

J113 J113 0.98 6.5

J11362.36 J11362.36 92.33 114.5

J1138.859 J1138.859 2.08 8.5

J11430.19 J11430.19 18.08 132.2

J1144.89 J1144.89 2.21 16.7

J115 J115 9.84 28.1

J1152.087 J1152.087 5.07 30.0
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Table D8: Baseline with SWM Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J11537.52 J11537.52 185.99 268.7

J11574.59 J11574.59 16.80 130.6

J1158.707 J1158.707 2.44 35.0

J116 J116 69.01 116.8

J116.1422 J116.1422 2.13 10.6

J1163.847 J1163.847 2.63 5.1

J11663.83 J11663.83 92.24 114.4

J117 J117 0.89 19.2

J117.3223 J117.3223 166.54 265.3

J117.7364 J117.7364 0.64 10.3

J1171.848 J1171.848 2.45 22.8

J1172.424 J1172.424 9.34 99.5

J118 J118 16.27 131.0

J1180.818 J1180.818 0.80 4.8

J119 J119 35.12 190.9

J11951.45 J11951.45 16.27 129.6

J1197.306 J1197.306 2.41 11.9

J1199.653 J1199.653 8.64 51.1

J12 J12 2.68 5.4

J120 J120 3.46 15.0

J1200.62 J1200.62 112.22 120.3

J12035.81 J12035.81 91.75 114.4

J1207.134 J1207.134 5.41 12.1

J121 J121 1.69 13.1

J12128.27 J12128.27 91.75 114.6

J122 J122 85.84 112.4

J122_2 J122_2 7.00 29.9

J12216.92 J12216.92 5.85 38.4

J12245.8 J12245.8 185.09 268.6

J1226.641 J1226.641 1.03 13.6

J124 J124 3.04 29.7

J12401.51 J12401.51 19.67 67.4

J1241.357 J1241.357 1.20 19.6

J12466.25 J12466.25 91.10 114.5

J1249.856 J1249.856 0.93 9.0

J125 J125 67.83 115.3

J126 J126 4.51 20.1

J127 J127 2.79 21.4

J12718.41 J12718.41 185.09 268.7

J1276.593 J1276.593 0.53 11.8

J12763.44 J12763.44 90.55 114.3

J12792.23 J12792.23 184.48 268.7

J1289.977 J1289.977 0.27 1.1

J129 J129 3.93 50.0
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Table D8: Baseline with SWM Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J12911.83 J12911.83 5.72 37.8

J12978.41 J12978.41 11.11 94.7

J1298.255 J1298.255 3.77 15.7

J13 J13 3.24 9.6

J130 J130 2.11 10.6

J1300.86 J1300.86 2.49 37.1

J13011.35 J13011.35 86.93 112.3

J131 J131 4.33 6.4

J131.9914 J131.9914 0.51 5.9

J13140.81 J13140.81 86.79 112.3

J13166.37 J13166.37 18.66 68.9

J132 J132 5.99 7.3

J1322.322 J1322.322 0.88 8.4

J1336.424 J1336.424 2.45 25.5

J134 J134 14.25 26.3

J134.7723 J134.7723 4.60 18.7

J1343.847 J1343.847 8.76 15.5

J13443.66 J13443.66 5.72 36.9

J135 J135 75.33 107.6

J1353.169 J1353.169 2.94 41.3

J13586.77 J13586.77 183.35 268.9

J136 J136 6.37 36.0

J13622.04 J13622.04 11.11 94.9

J137 J137 0.98 5.2

J1379.244 J1379.244 3.66 9.9

J138 J138 90.55 114.3

J1380.651 J1380.651 13.48 43.2

J1387.892 J1387.892 0.75 4.0

J1389.503 J1389.503 3.11 30.0

J139 J139 4.97 33.0

J13974.86 J13974.86 5.25 35.2

J14 J14 5.09 6.5

J140 J140 2.57 10.6

J1400.456 J1400.456 1.94 26.5

J14042.93 J14042.93 18.66 69.6

J14156.56 J14156.56 17.60 67.3

J14183.08 J14183.08 86.53 112.7

J142 J142 3.21 13.2

J1427.292 J1427.292 3.69 35.1

J14275 J14275 13.00 51.2

J143.5166 J143.5166 1.29 5.5

J144 J144 12.43 71.0

J14434.35 J14434.35 183.35 269.2

J145 J145 71.52 112.6
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Table D8: Baseline with SWM Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J1451.748 J1451.748 9.25 99.0

J14579.64 J14579.64 9.76 91.0

J146 J146 69.72 117.6

J147 J147 6.31 70.2

J14701.41 J14701.41 4.83 36.7

J1475.324 J1475.324 2.57 10.0

J1476.697 J1476.697 1.00 9.3

J14797.84 J14797.84 12.68 50.2

J148 J148 70.63 114.0

J148.3467 J148.3467 1.05 6.2

J1488.546 J1488.546 8.27 50.4

J149 J149 72.55 105.3

J150 J150 1.30 17.3

J15070.23 J15070.23 11.62 47.5

J151 J151 2.76 11.8

J1513.907 J1513.907 2.44 35.2

J1515.793 J1515.793 5.35 26.3

J15175.75 J15175.75 182.29 269.5

J15191.03 J15191.03 85.84 112.9

J1520.455 J1520.455 0.24 2.3

J153 J153 8.98 98.2

J15468.27 J15468.27 6.73 56.7

J1547.353 J1547.353 1.94 26.5

J156.6575 J156.6575 10.42 104.9

J156.7592 J156.7592 5.30 45.5

J1561.104 J1561.104 66.55 139.0

J1561.571 J1561.571 2.08 9.0

J157 J157 10.28 30.7

J15723.81 J15723.81 3.34 18.8

J15784.54 J15784.54 4.53 37.3

J1584.503 J1584.503 212.65 271.1

J15865.83 J15865.83 10.79 52.6

J159 J159 1.81 15.4

J1595.977 J1595.977 4.37 10.4

J16 J16 112.99 119.7

J160 J160 33.80 188.0

J161 J161 1.79 16.1

J16144.31 J16144.31 85.29 112.4

J16152.53 J16152.53 182.29 269.0

J162 J162 18.08 132.1

J1620.24 J1620.24 4.60 43.5

J16215.01 J16215.01 2.59 14.6

J163 J163 2.98 29.4

J16382.2 J16382.2 1.58 9.6
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Table D8: Baseline with SWM Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J164 J164 3.51 44.1

J1641.254 J1641.254 29.80 79.1

J1642.133 J1642.133 16.82 141.6

J1642.175 J1642.175 2.41 11.2

J1643.736 J1643.736 3.45 14.8

J16450.39 J16450.39 7.25 72.7

J16463.76 J16463.76 10.79 53.0

J165 J165 3.08 30.3

J165.3016 J165.3016 0.33 6.5

J1655.108 J1655.108 0.52 5.6

J166 J166 10.24 30.7

J1663.689 J1663.689 1.89 19.7

J16635.24 J16635.24 9.02 42.5

J167.4563 J167.4563 3.57 9.4

J16735.41 J16735.41 3.94 33.5

J168 J168 166.04 265.4

J169 J169 10.09 105.2

J169.6326 J169.6326 1.08 18.3

J16988.67 J16988.67 8.76 41.2

J17 J17 18.65 143.4

J17.48381 J17.48381 2.29 28.0

J170 J170 3.51 33.3

J170.1953 J170.1953 3.08 18.1

J17012.55 J17012.55 180.99 269.1

J1704.285 J1704.285 0.93 9.3

J17053 J17053 3.49 33.5

J1708.063 J1708.063 1.00 4.8

J171 J171 66.55 139.1

J17170.71 J17170.71 7.63 40.4

J17177.76 J17177.76 0.68 8.1

J172 J172 3.74 35.5

J1720.598 J1720.598 34.46 88.2

J1723.343 J1723.343 13.41 72.8

J17247.58 J17247.58 85.29 112.8

J1728.346 J1728.346 2.03 9.8

J1728.606 J1728.606 8.76 15.8

J173 J173 18.87 135.6

J173.6733 J173.6733 0.89 18.4

J17311.37 J17311.37 5.35 54.5

J174 J174 67.30 140.4

J1746.331 J1746.331 2.04 5.4

J175 J175 4.34 44.9

J17537.04 J17537.04 180.38 269.2

J17542.71 J17542.71 7.11 38.2
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Table D8: Baseline with SWM Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J176 J176 4.54 42.9

J1769.093 J1769.093 0.74 7.9

J177 J177 3.30 35.1

J17730.16 J17730.16 6.10 32.2

J17731.1 J17731.1 3.06 30.5

J178 J178 142.94 257.5

J179 J179 6.42 65.9

J1791.891 J1791.891 0.88 9.0

J17954.64 J17954.64 5.82 30.0

J17972.73 J17972.73 84.41 112.8

J1798.748 J1798.748 329.74 369.6

J1799.907 J1799.907 1.66 23.6

J17992.23 J17992.23 0.68 7.6

J180 J180 3.00 31.1

J1800.27 J1800.27 3.90 44.9

J1802.935 J1802.935 3.66 8.6

J18033.33 J18033.33 179.56 269.1

J181 J181 34.28 189.3

J1816.949 J1816.949 2.30 34.0

J18174.28 J18174.28 2.24 25.1

J183 J183 41.65 190.4

J18357.37 J18357.37 5.82 29.2

J18495.31 J18495.31 3.72 13.9

J18512.98 J18512.98 84.41 112.8

J186 J186 2.81 18.2

J186.9353 J186.9353 0.91 8.5

J18645.59 J18645.59 0.68 8.2

J18669.61 J18669.61 178.72 269.3

J18681.28 J18681.28 3.36 35.6

J187.2121 J187.2121 1.56 5.9

J1872.25 J1872.25 21.00 56.4

J1880.06 J1880.06 1.69 12.7

J1884.184 J1884.184 2.21 21.6

J18843.6 J18843.6 3.40 13.1

J1889.326 J1889.326 1.79 6.1

J189 J189 174.18 269.3

J18909.93 J18909.93 83.79 112.7

J1892.032 J1892.032 6.68 20.9

J19 J19 186.70 268.4

J19.23171 J19.23171 69.89 127.3

J1907.893 J1907.893 11.05 38.7

J192 J192 67.30 184.9

J19201.62 J19201.62 178.72 269.2

J193 J193 0.79 14.0

Page 7 of 24



TP112084

Rouge Watershed Study
September 7, 2018

Table D8: Baseline with SWM Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J193.0907 J193.0907 0.77 4.8

J194 J194 0.79 13.2

J19434.87 J19434.87 3.17 35.9

J19448.27 J19448.27 83.22 112.4

J195 J195 151.43 253.9

J196 J196 146.96 254.5

J196.9406 J196.9406 11.33 21.4

J19629.22 J19629.22 2.40 19.4

J1964.138 J1964.138 2.37 36.5

J19664.3 J19664.3 177.97 269.2

J197 J197 69.89 129.8

J1978.151 J1978.151 112.22 120.7

J1978.395 J1978.395 2.06 31.3

J198 J198 137.18 260.6

J19874.67 J19874.67 2.01 22.0

J199 J199 146.44 255.0

J199.6136 J199.6136 2.02 12.4

J2 J2 9.46 26.4

J200 J200 148.30 254.0

J201 J201 5.71 48.3

J20177.14 J20177.14 82.56 112.5

J20190.78 J20190.78 177.32 269.3

J203 J203 104.98 120.4

J20316.43 J20316.43 2.40 17.5

J204 J204 178.72 269.2

J2045.617 J2045.617 3.49 12.3

J205 J205 0.47 7.1

J20504.63 J20504.63 1.20 12.3

J2057.826 J2057.826 1.66 24.8

J206.1956 J206.1956 1.69 8.5

J207 J207 0.24 5.7

J207.3486 J207.3486 2.24 13.4

J207.3773 J207.3773 3.27 38.8

J208 J208 1.50 20.7

J209 J209 1.55 19.3

J20952.49 J20952.49 82.39 112.6

J20971.89 J20971.89 0.64 8.3

J21 J21 5.45 16.5

J2105.741 J2105.741 0.95 13.0

J21078.79 J21078.79 175.79 269.2

J2114.251 J2114.251 9.01 98.4

J212 J212 3.20 30.9

J214 J214 181.22 269.1

J21490.93 J21490.93 80.37 111.4
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Table D8: Baseline with SWM Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J215 J215 6.58 45.0

J2157.078 J2157.078 3.65 11.0

J216 J216 2.41 11.2

J21653.63 J21653.63 175.58 269.3

J217 J217 9.67 54.4

J218 J218 13.88 135.0

J2180.961 J2180.961 5.35 26.9

J21817.03 J21817.03 75.33 107.5

J219 J219 10.32 130.4

J219.567 J219.567 2.18 37.9

J220 J220 15.56 140.5

J220.0343 J220.0343 0.44 3.0

J2209.454 J2209.454 1.00 5.0

J221 J221 187.52 268.3

J2212.672 J2212.672 7.78 47.9

J222 J222 113.25 119.4

J22228.41 J22228.41 174.18 269.2

J2226.342 J2226.342 1.94 29.8

J223 J223 12.28 138.9

J22300.78 J22300.78 72.26 107.4

J224 J224 0.99 18.5

J2249.211 J2249.211 1.79 6.3

J225 J225 3.16 40.1

J2259.686 J2259.686 6.68 71.8

J226 J226 185.09 268.7

J2263.024 J2263.024 2.04 7.2

J227 J227 108.95 121.4

J227.6454 J227.6454 4.64 14.5

J228 J228 0.64 3.6

J2282.728 J2282.728 2.98 29.0

J229 J229 210.00 273.2

J2295.747 J2295.747 1.77 8.3

J23 J23 2.67 8.6

J230 J230 208.72 273.3

J231 J231 210.64 273.1

J2314.506 J2314.506 2.78 12.7

J232 J232 329.74 372.8

J233 J233 20.97 151.4

J23306.77 J23306.77 71.52 111.0

J2336.502 J2336.502 1.80 28.2

J234 J234 0.62 2.6

J2344.545 J2344.545 3.24 8.4

J235 J235 19.07 136.1

J2356.007 J2356.007 147.51 254.2
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TP112084

Rouge Watershed Study
September 7, 2018

Table D8: Baseline with SWM Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J236 J236 332.73 364.1

J237 J237 9.25 100.1

J2372.492 J2372.492 1.64 25.3

J238 J238 0.68 11.4

J239 J239 0.35 6.9

J24 J24 33.10 85.4

J24.33131 J24.33131 0.99 4.8

J240 J240 5.27 53.7

J241 J241 4.70 48.4

J242 J242 8.09 79.8

J243 J243 10.83 97.4

J243.0081 J243.0081 332.73 363.9

J2435.76 J2435.76 6.68 72.9

J2440.272 J2440.272 7.75 14.2

J245 J245 6.33 89.8

J2458.289 J2458.289 11.05 31.8

J246 J246 0.72 13.5

J24638.86 J24638.86 70.28 115.2

J2469.76 J2469.76 2.21 19.2

J247 J247 7.06 45.7

J248 J248 16.82 143.2

J249 J249 21.20 151.2

J25 J25 2.74 26.9

J250 J250 105.96 120.1

J2503.21 J2503.21 21.00 58.2

J251 J251 3.69 35.2

J2521.753 J2521.753 3.96 28.3

J2524.044 J2524.044 1.78 28.5

J2524.067 J2524.067 1.70 7.4

J253 J253 2.92 32.1

J253.3366 J253.3366 0.23 3.4

J254 J254 13.48 43.6

J254.5257 J254.5257 2.00 9.2

J25470 J25470 69.29 117.0

J256 J256 0.99 13.8

J257 J257 1.89 20.4

J2571.41 J2571.41 5.35 27.4

J258 J258 5.02 51.9

J259 J259 3.01 26.1

J25903.3 J25903.3 69.29 117.1

J26 J26 2.97 5.7

J260 J260 9.76 92.3

J2603.296 J2603.296 16.40 142.1

J26067.7 J26067.7 67.83 115.1
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TP112084

Rouge Watershed Study
September 7, 2018

Table D8: Baseline with SWM Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J2609.602 J2609.602 5.90 20.8

J261 J261 9.41 91.4

J2612.824 J2612.824 41.65 190.4

J262 J262 1.69 27.2

J2622.986 J2622.986 0.86 3.1

J263 J263 2.23 29.0

J26374.46 J26374.46 67.83 115.2

J264 J264 16.59 142.4

J265 J265 13.58 149.6

J2650.651 J2650.651 29.41 79.6

J26558.84 J26558.84 67.28 115.3

J266 J266 2.95 29.0

J2668.806 J2668.806 3.49 10.1

J267 J267 3.11 40.1

J268 J268 1.93 26.3

J269 J269 1.26 16.2

J2692.298 J2692.298 6.33 70.3

J26984.93 J26984.93 66.39 120.3

J27 J27 3.98 11.7

J270 J270 2.54 28.1

J271 J271 2.00 25.3

J272 J272 2.45 29.2

J273 J273 151.68 253.9

J2734.029 J2734.029 329.74 372.8

J2740.096 J2740.096 33.00 87.6

J2747.916 J2747.916 109.95 120.8

J2748.186 J2748.186 3.15 30.6

J275 J275 11.05 32.5

J276 J276 1.75 16.6

J2766.275 J2766.275 3.65 11.0

J278 J278 1.36 19.1

J27871.04 J27871.04 66.19 119.8

J2798.016 J2798.016 0.58 8.6

J2801.347 J2801.347 1.26 6.3

J2806.512 J2806.512 2.44 5.1

J28149.14 J28149.14 66.19 119.9

J2828.014 J2828.014 212.65 272.8

J2830.062 J2830.062 1.01 5.3

J28374.86 J28374.86 62.86 112.8

J2849.141 J2849.141 13.10 72.9

J2865.896 J2865.896 23.17 74.1

J28839.05 J28839.05 62.19 114.7

J2890.553 J2890.553 0.89 4.4

J29.66262 J29.66262 0.33 6.5
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TP112084

Rouge Watershed Study
September 7, 2018

Table D8: Baseline with SWM Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J2909.747 J2909.747 2.43 22.2

J2944.1 J2944.1 1.41 24.1

J2946.17 J2946.17 2.78 13.7

J29550.09 J29550.09 60.95 105.1

J2968.376 J2968.376 41.65 190.4

J2978.905 J2978.905 3.51 43.3

J30 J30 2.40 15.9

J3031.317 J3031.317 37.41 182.6

J30415.82 J30415.82 60.95 105.3

J3053.744 J3053.744 0.58 8.9

J3055.065 J3055.065 11.05 32.4

J3065.13 J3065.13 3.04 29.7

J3076.268 J3076.268 5.53 20.7

J31 J31 4.93 31.1

J31090.56 J31090.56 57.19 98.3

J3110.563 J3110.563 3.99 44.8

J3121.838 J3121.838 21.00 56.8

J3125.131 J3125.131 7.06 45.6

J3136.52 J3136.52 146.44 254.6

J31513.09 J31513.09 56.80 98.2

J3154.831 J3154.831 7.75 14.1

J31781.33 J31781.33 55.98 97.0

J318.9107 J318.9107 3.01 26.0

J32.37985 J32.37985 1.00 7.7

J320.1186 J320.1186 33.63 72.1

J32091 J32091 55.98 97.1

J3214.675 J3214.675 2.52 6.7

J32332.4 J32332.4 22.06 38.0

J3236 J3236 3.42 16.5

J3243.99 J3243.99 143.74 255.9

J3261.548 J3261.548 0.77 7.1

J3278.331 J3278.331 3.71 27.7

J32876.31 J32876.31 15.67 27.2

J3294.75 J3294.75 3.11 8.8

J33 J33 0.27 1.1

J33.84014 J33.84014 1.51 3.6

J3345.017 J3345.017 1.19 21.8

J336.9934 J336.9934 2.26 28.5

J33661.73 J33661.73 15.32 27.7

J3371.539 J3371.539 2.00 25.2

J34 J34 3.06 32.2

J34070.73 J34070.73 15.32 27.8

J3408.713 J3408.713 3.03 22.1

J3415.427 J3415.427 1.55 7.5
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TP112084

Rouge Watershed Study
September 7, 2018

Table D8: Baseline with SWM Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J3415.551 J3415.551 0.86 4.6

J3422.899 J3422.899 15.70 141.5

J3425.845 J3425.845 2.95 29.0

J3471.385 J3471.385 108.95 121.0

J34794.18 J34794.18 13.60 26.1

J35 J35 72.26 109.3

J35.38415 J35.38415 3.64 54.2

J3521.134 J3521.134 0.89 4.2

J355.9441 J355.9441 0.47 5.6

J35527.97 J35527.97 13.60 25.6

J356.2772 J356.2772 0.68 11.1

J3562.64 J3562.64 2.95 8.1

J358.0861 J358.0861 14.06 46.8

J3591.947 J3591.947 37.22 183.7

J36 J36 0.97 3.9

J36105.61 J36105.61 5.76 7.2

J3611.151 J3611.151 10.24 30.7

J36559.58 J36559.58 5.09 6.5

J3661.799 J3661.799 1.67 12.7

J3668.72 J3668.72 12.51 71.1

J367.1215 J367.1215 30.37 77.7

J3692.279 J3692.279 1.19 22.4

J37 J37 14.60 29.7

J3702.004 J3702.004 1.01 5.5

J37218.68 J37218.68 4.33 5.9

J3743.835 J3743.835 2.50 26.7

J3757.015 J3757.015 7.54 25.7

J3783.497 J3783.497 21.99 73.6

J38 J38 2.08 8.4

J383.3055 J383.3055 0.92 4.2

J3838.842 J3838.842 1.53 6.3

J38485.58 J38485.58 3.83 6.1

J3858.605 J3858.605 2.00 24.8

J386.0027 J386.0027 3.93 53.3

J38658.73 J38658.73 3.29 5.9

J3872.271 J3872.271 20.14 61.5

J3873.449 J3873.449 2.79 20.9

J3895.637 J3895.637 7.36 13.9

J390.7445 J390.7445 1.94 12.2

J3903.758 J3903.758 143.74 257.2

J39277.98 J39277.98 2.97 5.7

J3941.875 J3941.875 3.27 17.2

J39421.16 J39421.16 1.46 3.7

J3961.216 J3961.216 6.58 44.0
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TP112084

Rouge Watershed Study
September 7, 2018

Table D8: Baseline with SWM Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J3962.639 J3962.639 1.55 5.9

J3974.2 J3974.2 0.61 6.0

J399.0657 J399.0657 2.99 13.6

J39980.87 J39980.87 1.24 3.4

J4 J4 5.21 20.2

J40 J40 3.65 11.0

J40.64629 J40.64629 2.67 8.6

J4030.6 J4030.6 2.15 25.4

J4033.633 J4033.633 12.51 71.1

J404.47 J404.47 0.52 1.1

J4052.835 J4052.835 14.74 137.4

J40608 J40608 0.81 3.5

J4065.886 J4065.886 1.01 19.8

J40959.17 J40959.17 0.81 3.7

J41 J41 1.03 12.5

J41.50366 J41.50366 30.75 77.1

J412.2434 J412.2434 4.46 9.7

J4145.856 J4145.856 1.10 8.9

J4168.283 J4168.283 2.21 10.4

J42 J42 2.95 8.1

J4236.963 J4236.963 5.57 35.4

J4237.793 J4237.793 2.79 21.2

J428.0731 J428.0731 1.68 16.4

J43 J43 0.88 9.1

J430.1121 J430.1121 3.14 40.2

J4301.257 J4301.257 143.74 257.4

J4309.178 J4309.178 1.10 9.5

J4310.311 J4310.311 6.66 13.2

J4331.404 J4331.404 211.74 273.0

J4336.646 J4336.646 7.51 26.0

J4356.188 J4356.188 2.03 24.4

J437.6696 J437.6696 67.58 135.7

J4371.229 J4371.229 3.27 19.4

J4384.519 J4384.519 1.02 3.7

J44 J44 6.66 13.2

J44.12513 J44.12513 0.23 3.4

J44.47678 J44.47678 14.24 47.9

J44.52043 J44.52043 1.02 20.2

J4446.681 J4446.681 37.22 184.3

J4490.154 J4490.154 20.14 48.3

J45 J45 1.94 13.1

J45.21341 J45.21341 3.16 40.1

J450.0812 J450.0812 1.08 19.7

J450.4796 J450.4796 0.51 3.2
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TP112084

Rouge Watershed Study
September 7, 2018

Table D8: Baseline with SWM Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J4535.861 J4535.861 1.94 25.6

J4557.287 J4557.287 137.64 257.8

J4570.105 J4570.105 21.99 74.4

J4597.127 J4597.127 108.95 121.1

J4599.648 J4599.648 1.53 6.4

J46 J46 5.82 29.4

J46.39495 J46.39495 1.21 20.0

J463.2259 J463.2259 1.19 14.7

J4673.115 J4673.115 6.66 13.2

J4695.955 J4695.955 2.21 10.2

J47 J47 22.08 52.1

J47_2 J47_2 20.65 57.1

J473.8567 J473.8567 2.49 10.5

J4739.346 J4739.346 13.81 144.8

J474.8097 J474.8097 6.57 36.5

J4758.408 J4758.408 1.02 3.9

J4761.681 J4761.681 2.56 20.7

J478.3379 J478.3379 20.97 151.4

J4782.831 J4782.831 37.22 186.5

J4785.685 J4785.685 211.74 273.0

J4789.696 J4789.696 1.10 14.8

J48 J48 2.34 11.9

J48.77288 J48.77288 0.56 7.4

J4837.287 J4837.287 5.37 12.0

J485.7073 J485.7073 3.52 51.4

J4881.772 J4881.772 20.14 48.4

J4897.958 J4897.958 0.67 11.6

J49 J49 1.05 6.9

J494.5593 J494.5593 22.29 56.0

J496.5214 J496.5214 0.80 4.4

J499.7808 J499.7808 4.51 20.0

J5 J5 1.12 4.7

J50 J50 7.11 38.3

J503.9663 J503.9663 1.85 11.3

J506.839 J506.839 2.81 16.2

J5068.847 J5068.847 17.39 35.0

J51 J51 1.61 6.0

J510.5785 J510.5785 5.41 10.5

J5128.382 J5128.382 5.24 33.8

J5167.986 J5167.986 1.35 10.3

J5180.52 J5180.52 1.46 19.6

J52 J52 3.83 6.1

J5211.698 J5211.698 7.25 26.9

J524.8555 J524.8555 1.03 13.5
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TP112084

Rouge Watershed Study
September 7, 2018

Table D8: Baseline with SWM Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J524.9599 J524.9599 1.69 24.9

J53 J53 6.68 21.5

J534.105 J534.105 5.06 45.2

J5343.654 J5343.654 4.72 12.9

J5364.227 J5364.227 2.01 18.6

J5393.301 J5393.301 1.35 10.9

J54 J54 13.60 25.6

J5407.254 J5407.254 5.71 42.6

J5415.78 J5415.78 108.95 121.3

J5417.898 J5417.898 137.35 259.7

J5445.83 J5445.83 12.28 138.8

J5449.948 J5449.948 4.63 32.9

J545.5492 J545.5492 0.65 12.3

J5460.422 J5460.422 16.94 33.3

J547.5167 J547.5167 1.01 8.2

J5483.983 J5483.983 210.69 273.1

J55 J55 8.76 41.2

J551.999 J551.999 0.79 13.8

J5573.775 J5573.775 11.07 121.1

J5585.322 J5585.322 1.37 18.4

J56.40096 J56.40096 6.24 48.9

J5636.55 J5636.55 1.35 11.2

J5670.032 J5670.032 0.61 5.8

J5691.799 J5691.799 4.57 32.9

J57 J57 10.79 53.1

J57.49709 J57.49709 2.23 27.4

J570.9374 J570.9374 0.32 4.4

J5720.94 J5720.94 137.18 260.3

J581.3959 J581.3959 0.34 1.7

J5830.464 J5830.464 15.95 32.6

J5853.356 J5853.356 105.88 120.2

J5865.607 J5865.607 1.07 14.9

J59 J59 0.68 8.3

J59.86352 J59.86352 213.61 270.4

J592.0516 J592.0516 6.53 30.3

J5961.472 J5961.472 36.92 187.4

J5962.508 J5962.508 4.72 13.2

J599.7853 J599.7853 1.25 4.9

J6 J6 3.03 10.4

J60 J60 16.94 33.3

J6010.962 J6010.962 2.01 20.1

J6018.05 J6018.05 3.07 26.7

J607.611 J607.611 2.08 8.4

J6090.155 J6090.155 210.69 273.1
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TP112084

Rouge Watershed Study
September 7, 2018

Table D8: Baseline with SWM Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J6154.435 J6154.435 4.22 12.1

J62 J62 1.77 9.5

J63 J63 2.03 9.5

J63.83821 J63.83821 67.75 135.8

J6303.20 J6303.20 7.20 28.2

J6303.22 J6303.22 7.20 29.9

J6303.25 J6303.25 7.00 29.7

J6303.26 J6303.26 7.00 29.9

J6303.30 J6303.30 6.92 29.8

J6303.305 J6303.305 6.92 29.8

J6383.235 J6383.235 0.40 6.4

J64 J64 12.68 50.2

J6403. J6403. 1.41 12.2

J642.9853 J642.9853 3.46 14.7

J6424.759 J6424.759 5.71 45.0

J6425.854 J6425.854 15.44 31.5

J6446.502 J6446.502 1.31 3.8

J646.872 J646.872 9.26 53.2

J6468.98 J6468.98 104.98 120.3

J65 J65 3.77 15.7

J650.3056 J650.3056 2.49 10.5

J6503.523 J6503.523 210.64 273.1

J656.1084 J656.1084 1.21 16.1

J6563.128 J6563.128 1.22 12.5

J657.7802 J657.7802 10.16 104.8

J66 J66 0.91 8.9

J6608.803 J6608.803 2.74 26.4

J661.1134 J661.1134 166.04 265.4

J664.0236 J664.0236 0.61 10.1

J6648.663 J6648.663 10.96 129.5

J6657.591 J6657.591 36.25 187.9

J668.4428 J668.4428 2.17 28.5

J67 J67 20.14 48.5

J67.69891 J67.69891 1.77 15.7

J672.9773 J672.9773 11.13 21.1

J6738.138 J6738.138 210.13 273.1

J6765.748 J6765.748 10.09 21.9

J679.4252 J679.4252 0.24 2.8

J68.95744 J68.95744 1.01 7.5

J685.191 J685.191 3.35 11.3

J69 J69 33.63 72.1

J69.45127 J69.45127 1.13 6.9

J6961.203 J6961.203 0.84 11.3

J697.9633 J697.9633 20.97 151.5
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TP112084

Rouge Watershed Study
September 7, 2018

Table D8: Baseline with SWM Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J698.5285 J698.5285 1.00 8.1

J6984.3 J6984.3 1.00 3.8

J7 J7 9.41 91.5

J70 J70 7.50 34.8

J70.005 J70.005 1.77 15.0

J70.35365 J70.35365 35.80 89.6

J7089.702 J7089.702 210.00 273.1

J71.99837 J71.99837 0.75 12.1

J714.6302 J714.6302 3.11 40.0

J7168.884 J7168.884 209.01 273.2

J7169.391 J7169.391 1.50 21.6

J72 J72 175.20 269.4

J720.4133 J720.4133 3.11 29.7

J724.2288 J724.2288 13.57 65.0

J7244.889 J7244.889 9.84 27.5

J7262.571 J7262.571 1.50 21.6

J7283.478 J7283.478 104.98 120.4

J7291.305 J7291.305 10.73 131.7

J73 J73 1.89 15.5

J733.0008 J733.0008 2.45 22.5

J7386.725 J7386.725 1.00 4.0

J746.3262 J746.3262 1.87 13.1

J748.1461 J748.1461 151.43 253.9

J75 J75 17.60 67.6

J75.05647 J75.05647 2.10 19.6

J7539.157 J7539.157 36.25 186.8

J76 J76 18.66 69.9

J764.7366 J764.7366 2.94 38.4

J764.7671 J764.7671 1.85 11.7

J7687.206 J7687.206 208.72 273.2

J77 J77 2.11 27.7

J774.8608 J774.8608 1.94 12.5

J7799.578 J7799.578 1.44 20.1

J78 J78 14.06 46.8

J780.2282 J780.2282 0.42 7.9

J7808.338 J7808.338 95.18 114.2

J7875.212 J7875.212 10.32 127.2

J789.0124 J789.0124 112.22 120.2

J79 J79 60.52 104.5

J7915.699 J7915.699 5.89 20.3

J792.5045 J792.5045 5.18 45.2

J8 J8 2.07 4.9

J80 J80 9.26 53.4

J805.5307 J805.5307 5.41 11.8
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TP112084

Rouge Watershed Study
September 7, 2018

Table D8: Baseline with SWM Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J8055.472 J8055.472 6.67 86.9

J81 J81 15.32 27.8

J8129.657 J8129.657 1.50 21.9

J815.309 J815.309 35.32 95.4

J819.4138 J819.4138 0.80 4.6

J82 J82 7.78 47.7

J828.1942 J828.1942 18.74 143.4

J829.3785 J829.3785 1.32 13.7

J83 J83 11.13 21.1

J83.13744 J83.13744 1.83 15.4

J8328.882 J8328.882 186.70 268.4

J84 J84 5.41 35.9

J8436.508 J8436.508 94.40 114.5

J846.791 J846.791 13.48 43.1

J85 J85 8.64 51.2

J85.92478 J85.92478 7.61 18.6

J8568.065 J8568.065 20.65 56.7

J86 J86 4.57 34.2

J8615.17 J8615.17 1.50 19.8

J8654.107 J8654.107 5.45 17.1

J868.3434 J868.3434 0.85 18.6

J8680.076 J8680.076 6.33 87.3

J87 J87 94.40 114.5

J87_2 J87_2 0.67 12.3

J876.8579 J876.8579 3.77 15.8

J88 J88 3.58 15.9

J881.1895 J881.1895 5.35 26.2

J889.7352 J889.7352 2.83 11.4

J89 J89 91.10 114.5

J89.63474 J89.63474 1.18 8.0

J892.6398 J892.6398 212.65 270.9

J8934.341 J8934.341 186.70 268.4

J8940.271 J8940.271 1.42 21.0

J8967.635 J8967.635 5.45 16.4

J9 J9 3.66 8.7

J90 J90 22.06 38.1

J90.97629 J90.97629 14.11 65.5

J9007.337 J9007.337 34.80 190.7

J9019.379 J9019.379 94.40 114.5

J9028.664 J9028.664 20.65 56.9

J903.7228 J903.7228 67.30 135.8

J91 J91 55.98 97.1

J91.75469 J91.75469 4.50 9.3

J913.9267 J913.9267 0.52 4.5

Page 19 of 24



TP112084

Rouge Watershed Study
September 7, 2018

Table D8: Baseline with SWM Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J917.7521 J917.7521 0.56 9.4

J917.9003 J917.9003 1.00 8.0

J92 J92 180.99 269.1

J92.23235 J92.23235 151.80 254.1

J9205.768 J9205.768 3.32 10.0

J9279.514 J9279.514 1.11 17.8

J928.7247 J928.7247 0.97 3.7

J93 J93 3.49 9.7

J9377.197 J9377.197 94.03 114.5

J94 J94 16.40 145.0

J95 J95 5.41 12.3

J952.491 J952.491 1.30 14.5

J96 J96 93.65 114.6

J965.0159 J965.0159 1.03 12.4

J965.6652 J965.6652 1.11 5.8

J97 J97 1.68 16.1

J97.22127 J97.22127 0.80 14.7

J9763.591 J9763.591 3.03 9.9

J9779.207 J9779.207 34.48 189.7

J98 J98 3.71 27.7

J9828.419 J9828.419 93.65 114.5

J9893.073 J9893.073 20.65 57.0

J99 J99 56.80 98.2

J99.79633 J99.79633 0.55 8.1

J9920.304 J9920.304 33.94 188.4

J993.3965 J993.3965 1.77 16.4

J998.1404 J998.1404 166.04 265.3

JBE1005 JBE1005 6.73 65.7

JBE1010 JBE1010 7.80 51.3

JBE1012 JBE1012 3.58 15.8

JBE1020 JBE1020 4.19 17.8

JBE1025 JBE1025 11.99 66.5

JBE1222 JBE1222 21.99 74.7

JBE1223 JBE1223 21.99 74.6

JBE1224 JBE1224 21.99 74.6

JBE1225 JBE1225 21.99 74.5

JBE1230 JBE1230 21.99 74.6

JBE3015 JBE3015 1.81 11.9

JBR1005 JBR1005 20.65 56.9

JBR1016 JBR1016 21.12 56.3

JBR1162 JBR1162 28.41 59.3

JBR1164 JBR1164 28.41 59.3

JBR1180 JBR1180 28.62 59.3

JBR1182 JBR1182 28.62 59.3

Page 20 of 24



TP112084
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September 7, 2018

Table D8: Baseline with SWM Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

JBR1184 JBR1184 28.62 59.2

JBR1190 JBR1190 28.77 59.2

JBR1191 JBR1191 28.77 59.2

JBR1195 JBR1195 32.10 80.7

JBR1200 JBR1200 32.75 90.4

JBR3172 JBR3172 2.92 54.3

JBR3174 JBR3174 3.33 56.9

JR1072 JR1072 2.93 16.5

JR1074 JR1074 2.93 16.5

JRO1003 JRO1003 0.72 5.7

JRO1004 JRO1004 0.58 6.5

JRO1005 JRO1005 0.72 5.7

JRO1007 JRO1007 0.58 6.5

JRO1008 JRO1008 0.72 5.8

JRO1009 JRO1009 0.95 8.8

JRO1010 JRO1010 1.73 12.7

JRO1040 JRO1040 1.84 13.7

JRO1050 JRO1050 1.92 14.3

JRO1052 JRO1052 1.92 14.2

JRO1054 JRO1054 1.92 14.2

JRO1056 JRO1056 2.12 15.9

JRO1060 JRO1060 3.16 17.9

JRO1070 JRO1070 2.93 16.5

JRO1090 JRO1090 3.24 18.4

JRO1092 JRO1092 3.43 19.6

JRO1095 JRO1095 3.43 19.5

JRO1098 JRO1098 3.43 18.1

JRO1110 JRO1110 4.47 23.0

JRO1120 JRO1120 4.47 23.0

JRO1130 JRO1130 4.56 23.2

JRO1162 JRO1162 6.24 28.1

JRO1190 JRO1190 6.70 29.4

JRO3010 JRO3010 0.20 3.0

JRO3020 JRO3020 0.51 7.1

JRO3025 JRO3025 0.74 7.3

MC_1 MC_1 60.11 193.6

MC_191 MC_191 16.40 116.1

MC_2016J101 MC_2016J101 0.64 8.0

MC_2016J102 MC_2016J102 1.51 24.4

MC_2016J103 MC_2016J103 65.28 191.1

MC_2016J104 MC_2016J104 61.48 192.7

MC_2016J105 MC_2016J105 2.48 38.5

MC_2016J107 MC_2016J107 59.75 193.8

MC_206 MC_206 66.76 189.8
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Table D8: Baseline with SWM Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

MC_210 MC_210 60.65 193.0

MC_211 MC_211 64.79 195.5

MC_213 MC_213 59.38 194.5

MC_CJ6316.11 MC_CJ6316.11 67.01 185.5

MC_CJ6319.02 MC_CJ6319.02 65.35 191.0

MC_CJ6319.09 MC_CJ6319.09 65.12 191.2

MC_CJ6319.105 MC_CJ6319.105 65.12 191.2

MC_CJ6320.092 MC_CJ6320.092 59.75 193.7

MC_CJ6320.159 MC_CJ6320.159 42.61 179.8

MC_CJ6340.10 MC_CJ6340.10 42.14 190.2

MC_CJ6340.16 MC_CJ6340.16 42.14 190.2

MC_J10049.08 MC_J10049.08 61.48 192.9

MC_J102 MC_J102 42.61 185.8

MC_J10245.6 MC_J10245.6 60.65 193.3

MC_J10517.17 MC_J10517.17 60.48 193.4

MC_J11026.54 MC_J11026.54 59.75 194.2

MC_J1111.388 MC_J1111.388 1.60 26.7

MC_J11444.06 MC_J11444.06 59.61 194.2

MC_J11644.25 MC_J11644.25 16.68 116.1

MC_J12080.01 MC_J12080.01 16.45 115.9

MC_J121 MC_J121 42.14 190.2

MC_J12295.92 MC_J12295.92 12.46 98.4

MC_J1796.99 MC_J1796.99 42.27 190.3

MC_J188.8922 MC_J188.8922 1.51 24.1

MC_J19 MC_J19 0.56 6.7

MC_J232.0159 MC_J232.0159 2.70 30.4

MC_J32.23925 MC_J32.23925 42.71 177.2

MC_J45.61463 MC_J45.61463 2.74 30.5

MC_J490.1504 MC_J490.1504 1.33 21.2

MC_J6185.092 MC_J6185.092 67.01 185.2

MC_J68 MC_J68 12.35 98.6

MC_J712.3849 MC_J712.3849 42.61 180.6

MC_J7181.735 MC_J7181.735 65.35 190.1

MC_J72.11543 MC_J72.11543 3.93 45.5

MC_J7867.152 MC_J7867.152 65.12 192.1

MC_J8763.53 MC_J8763.53 64.89 194.5

MC_J9343.321 MC_J9343.321 64.79 195.4

MC_J9470.639 MC_J9470.639 61.70 192.3

MC_T5-1 MC_T5-1 0.34 3.0

MC_T5-2 MC_T5-2 0.44 5.0

MC_T5-3 MC_T5-3 0.47 4.7

MC_T5-4 MC_T5-4 1.35 20.8

MC_t5split MC_t5split 0.19 4.2

MFUA_BE1 MFUA_BE1 21.99 75.1
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Table D8: Baseline with SWM Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

MFUA_BE2 MFUA_BE2 12.10 68.8

MFUA_BR4 MFUA_BR4 0.96 24.1

MFUA_CJ8212.42 MFUA_CJ8212.42 27.25 59.9

MFUA_J11760.15 MFUA_J11760.15 12.29 66.9

MFUA_J2 MFUA_J2 13.82 67.6

MFUA_J4 MFUA_J4 27.92 59.5

MFUA_J6167.4 MFUA_J6167.4 26.85 60.0

MFUA_J6404. MFUA_J6404. 1.27 9.7

MFUA_JBE1030 MFUA_JBE1030 12.10 69.7

MFUA_JBE1040 MFUA_JBE1040 12.10 70.3

MFUA_JBE1051 MFUA_JBE1051 12.18 67.5

MFUA_JBE1055 MFUA_JBE1055 12.18 71.8

MFUA_JBE1060 MFUA_JBE1060 13.09 66.6

MFUA_JBE1090 MFUA_JBE1090 0.57 2.9

MFUA_JBE1105 MFUA_JBE1105 13.09 66.5

MFUA_JBE1110 MFUA_JBE1110 13.09 67.3

MFUA_JBE1120 MFUA_JBE1120 13.09 66.6

MFUA_JBE1125 MFUA_JBE1125 13.82 78.3

MFUA_JBE1130 MFUA_JBE1130 13.82 68.9

MFUA_JBE1140 MFUA_JBE1140 14.01 68.8

MFUA_JBE1150 MFUA_JBE1150 14.01 68.5

MFUA_JBE1151 MFUA_JBE1151 18.93 79.7

MFUA_JBE1152 MFUA_JBE1152 18.93 78.5

MFUA_JBE1154 MFUA_JBE1154 19.95 80.6

MFUA_JBE1156 MFUA_JBE1156 19.95 79.7

MFUA_JBE1162 MFUA_JBE1162 20.19 79.3

MFUA_JBE1165 MFUA_JBE1165 20.33 78.3

MFUA_JBE1170 MFUA_JBE1170 20.47 78.3

MFUA_JBE1190 MFUA_JBE1190 20.71 80.1

MFUA_JBE1200 MFUA_JBE1200 20.98 78.3

MFUA_JBE1210 MFUA_JBE1210 21.32 77.0

MFUA_JBE1215 MFUA_JBE1215 21.53 74.9

MFUA_JBE1217 MFUA_JBE1217 21.53 75.7

MFUA_JBE3020 MFUA_JBE3020 2.37 14.6

MFUA_JBE3050 MFUA_JBE3050 2.37 13.9

MFUA_JBE3055 MFUA_JBE3055 2.63 15.0

MFUA_JBE3060 MFUA_JBE3060 3.53 17.4

MFUA_JBE3090 MFUA_JBE3090 3.76 17.7

MFUA_JBE3140 MFUA_JBE3140 4.45 15.1

MFUA_JBE3150 MFUA_JBE3150 4.92 15.3

MFUA_JBE4015 MFUA_JBE4015 0.09 1.4

MFUA_JBE4020 MFUA_JBE4020 0.09 1.0

MFUA_JBE4030 MFUA_JBE4030 0.09 1.0

MFUA_JBE4035 MFUA_JBE4035 0.09 0.8
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Table D8: Baseline with SWM Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

MFUA_JBE4040 MFUA_JBE4040 0.09 0.9

MFUA_JBE4050 MFUA_JBE4050 0.71 2.1

MFUA_JBE4060 MFUA_JBE4060 1.02 3.3

MFUA_JBR1007 MFUA_JBR1007 4.80 21.0

MFUA_JBR1010 MFUA_JBR1010 4.80 21.0

MFUA_JBR1018 MFUA_JBR1018 21.12 56.2

MFUA_JBR1020 MFUA_JBR1020 21.12 56.2

MFUA_JBR1022 MFUA_JBR1022 25.92 62.8

MFUA_JBR1030 MFUA_JBR1030 25.92 62.9

MFUA_JBR1040 MFUA_JBR1040 26.39 62.6

MFUA_JBR1050 MFUA_JBR1050 26.39 62.5

MFUA_JBR1070 MFUA_JBR1070 26.85 59.9

MFUA_JBR1080 MFUA_JBR1080 26.85 61.8

MFUA_JBR1090 MFUA_JBR1090 27.25 59.9

MFUA_JBR1110 MFUA_JBR1110 27.79 59.9

MFUA_JBR1116 MFUA_JBR1116 27.79 59.6

MFUA_JBR3025 MFUA_JBR3025 0.96 24.1

MFUA_JBR3070 MFUA_JBR3070 1.23 31.0

MFUA_JBR3075 MFUA_JBR3075 1.08 27.1

MFUA_JBR3100 MFUA_JBR3100 0.16 4.0

MFUA_JBR3115 MFUA_JBR3115 2.05 50.2

MFUA_JBR3120 MFUA_JBR3120 2.05 49.5

MFUA_JBR3135 MFUA_JBR3135 2.50 54.3

MFUA_JBR3150 MFUA_JBR3150 2.50 52.0

MFUA_JRO1030 MFUA_JRO1030 2.93 16.5

MFUA_JRO1160 MFUA_JRO1160 6.19 28.1

R1 R1 4.64 23.3

RH_Rouge404-G RH_Rouge404-G 35.62 186.5

RH_RougeEast-F RH_RougeEast-F 13.58 65.0

RH_RougeWest-E RH_RougeWest-E 2.28 28.1

TRCA_MorningsideFinch-HY048 TRCA_MorningsideFinch-HY048 15.70 141.3

TRCA_MorningsideSeasons-HY049 TRCA_MorningsideSeasons-HY049 11.03 122.2

WSC_02HC022 WSC_02HC022 178.08 269.2

WSC_02HC028 WSC_02HC028 82.56 112.5

WSC_02HC053 WSC_02HC053 57.19 98.4
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71 71 2.59 15.0

84 84 6.61 59.6

167 167 29.41 81.8

BE4 BE4 1.81 14.6

BR1 BR1 2.92 52.6

BR3 BR3 4.80 22.2

CJ7201.15 CJ7201.15 29.41 81.6

CJ7201.16 CJ7201.16 29.41 81.6

CJ7201.19 CJ7201.19 29.41 81.7

CJ7201.2 CJ7201.2 29.41 81.8

CJ7201.22 CJ7201.22 29.41 81.8

CJ7201.226 CJ7201.226 29.41 81.8

CJ7202.000 CJ7202.000 5.06 46.8

CJ7202.002 CJ7202.002 5.06 46.9

CJ7205.24 CJ7205.24 2.00 28.6

CJ7205.25 CJ7205.25 2.00 28.5

CJ7205.252 CJ7205.252 2.00 28.5

CJ7205.254 CJ7205.254 2.00 28.3

CJ7205.29 CJ7205.29 1.61 23.2

CJ7205.3 CJ7205.3 1.61 23.8

CJ7220.03 CJ7220.03 21.99 75.1

CJ7220.04 CJ7220.04 21.99 75.2

CJ7220.1 CJ7220.1 21.99 75.3

CJ7220.11 CJ7220.11 21.99 75.3

CJ8212.03 CJ8212.03 33.00 87.5

CJ8212.04 CJ8212.04 32.75 87.4

CJ8230.16 CJ8230.16 20.65 60.0

CJ8230.24 CJ8230.24 19.67 59.4

CJ8230.25 CJ8230.25 19.67 59.5

CJ8230.28 CJ8230.28 19.67 59.7

CJ8230.29 CJ8230.29 19.67 62.9

J1 J1 1.19 13.0

J10 J10 2.63 9.0

J100 J100 3.33 55.7

J100.0774 J100.0774 0.89 16.3

J100.8818 J100.8818 4.25 35.4

J1003.625 J1003.625 6.57 37.5

J10033.53 J10033.53 185.99 286.8

J10033.55 J10033.55 33.80 198.5

J10066.45 J10066.45 2.36 8.2

J1009.352 J1009.352 6.68 18.9

J101 J101 80.08 119.4

J101.8575 J101.8575 3.33 13.3

Table D9: Future Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]
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Table D9: Future Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J1010.373 J1010.373 149.09 268.2

J1011.599 J1011.599 0.77 6.8

J10135.32 J10135.32 19.68 147.7

J102 J102 82.39 120.2

J1022.09 J1022.09 2.03 13.1

J103 J103 175.79 287.3

J1037.817 J1037.817 2.81 31.5

J104 J104 0.77 6.4

J105.9794 J105.9794 6.63 37.6

J1053.834 J1053.834 1.94 30.5

J106.5236 J106.5236 2.13 23.3

J10660.01 J10660.01 92.59 120.5

J1067.445 J1067.445 1.21 23.1

J1069.724 J1069.724 8.89 16.1

J107.6241 J107.6241 7.64 36.6

J10710.81 J10710.81 18.87 145.4

J10751.68 J10751.68 185.99 286.8

J1076.135 J1076.135 329.74 391.3

J1079.61 J1079.61 1.25 5.0

J108 J108 34.57 87.1

J108.1561 J108.1561 2.34 30.1

J1083.883 J1083.883 1.03 13.1

J109 J109 3.33 55.8

J1099.967 J1099.967 1.68 20.6

J11 J11 1.55 6.2

J110 J110 35.80 91.0

J110.797 J110.797 1.80 5.6

J1104.306 J1104.306 4.26 13.3

J1104.942 J1104.942 21.00 54.5

J11065.02 J11065.02 18.87 145.3

J111 J111 66.19 129.1

J11167.85 J11167.85 18.08 142.2

J11175.03 J11175.03 92.59 120.6

J112 J112 30.37 80.4

J112.23 J112.23 6.39 12.8

J1128.31 J1128.31 1.19 17.4

J11281.85 J11281.85 19.67 64.5

J113 J113 0.98 6.4

J11362.36 J11362.36 92.33 120.6

J1138.859 J1138.859 2.08 8.5

J11430.19 J11430.19 18.08 142.2

J1144.89 J1144.89 2.21 16.7

J115 J115 9.84 35.4
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Table D9: Future Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J1152.087 J1152.087 5.07 30.6

J11537.52 J11537.52 185.99 286.9

J11574.59 J11574.59 16.80 140.8

J1158.707 J1158.707 2.44 37.0

J116 J116 69.01 127.0

J116.1422 J116.1422 2.13 12.0

J1163.847 J1163.847 2.63 8.8

J11663.83 J11663.83 92.24 120.5

J117 J117 0.89 19.9

J117.3223 J117.3223 166.54 282.6

J117.7364 J117.7364 0.64 10.8

J1171.848 J1171.848 2.45 25.7

J1172.424 J1172.424 9.34 109.4

J118 J118 16.27 141.8

J1180.818 J1180.818 0.80 4.8

J119 J119 35.12 201.0

J11951.45 J11951.45 16.27 140.1

J1197.306 J1197.306 2.41 11.7

J1199.653 J1199.653 8.64 66.2

J12 J12 2.68 9.0

J120 J120 3.46 15.5

J1200.62 J1200.62 112.22 128.9

J12035.81 J12035.81 91.75 120.6

J1207.134 J1207.134 5.41 13.2

J121 J121 1.69 28.7

J12128.27 J12128.27 91.75 120.8

J122 J122 85.84 119.6

J122_2 J122_2 7.00 41.8

J12216.92 J12216.92 5.85 38.6

J12245.8 J12245.8 185.09 286.9

J1226.641 J1226.641 1.03 14.0

J124 J124 3.04 33.9

J12401.51 J12401.51 19.67 71.4

J1241.357 J1241.357 1.20 19.7

J12466.25 J12466.25 91.10 120.7

J1249.856 J1249.856 0.93 9.2

J125 J125 67.83 125.6

J126 J126 4.51 20.7

J127 J127 2.79 21.7

J12718.41 J12718.41 185.09 286.9

J1276.593 J1276.593 0.53 12.2

J12763.44 J12763.44 90.55 120.6

J12792.23 J12792.23 184.48 287.0
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Table D9: Future Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J1289.977 J1289.977 0.27 1.1

J129 J129 3.93 49.9

J12911.83 J12911.83 5.72 38.0

J12978.41 J12978.41 11.11 97.9

J1298.255 J1298.255 3.77 16.7

J13 J13 3.24 10.2

J130 J130 2.11 10.5

J1300.86 J1300.86 2.49 38.5

J13011.35 J13011.35 86.93 119.4

J131 J131 4.33 6.5

J131.9914 J131.9914 0.51 6.0

J13140.81 J13140.81 86.79 119.5

J13166.37 J13166.37 18.66 73.6

J132 J132 5.99 7.5

J1322.322 J1322.322 0.88 8.5

J1336.424 J1336.424 2.45 30.4

J134 J134 14.25 27.4

J134.7723 J134.7723 4.60 19.2

J1343.847 J1343.847 8.76 15.8

J13443.66 J13443.66 5.72 37.3

J135 J135 75.33 115.4

J1353.169 J1353.169 2.94 44.6

J13586.77 J13586.77 183.35 287.2

J136 J136 6.37 36.9

J13622.04 J13622.04 11.11 98.0

J137 J137 0.98 5.2

J1379.244 J1379.244 3.66 10.3

J138 J138 90.55 120.6

J1380.651 J1380.651 13.48 49.8

J1387.892 J1387.892 0.75 4.0

J1389.503 J1389.503 3.11 45.5

J139 J139 4.97 35.2

J13974.86 J13974.86 5.25 35.5

J14 J14 5.09 6.6

J140 J140 2.57 11.1

J1400.456 J1400.456 1.94 31.1

J14042.93 J14042.93 18.66 74.3

J14156.56 J14156.56 17.60 72.0

J14183.08 J14183.08 86.53 119.9

J142 J142 3.21 13.7

J1427.292 J1427.292 3.69 54.4

J14275 J14275 13.00 55.0

J143.5166 J143.5166 1.29 5.5
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Rouge Watershed Study

September 7, 2018

Table D9: Future Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J144 J144 12.43 74.7

J14434.35 J14434.35 183.35 287.3

J145 J145 71.52 121.8

J1451.748 J1451.748 9.25 109.8

J14579.64 J14579.64 9.76 95.1

J146 J146 69.72 127.4

J147 J147 6.31 76.4

J14701.41 J14701.41 4.83 37.4

J1475.324 J1475.324 2.57 10.6

J1476.697 J1476.697 1.00 9.3

J14797.84 J14797.84 12.68 54.0

J148 J148 70.63 123.6

J148.3467 J148.3467 1.05 6.4

J1488.546 J1488.546 8.27 66.0

J149 J149 72.55 113.4

J150 J150 1.30 20.3

J15070.23 J15070.23 11.62 51.3

J151 J151 2.76 11.5

J1513.907 J1513.907 2.44 37.6

J1515.793 J1515.793 5.35 26.9

J15175.75 J15175.75 182.29 288.2

J15191.03 J15191.03 85.84 120.1

J1520.455 J1520.455 0.24 2.2

J153 J153 8.98 108.8

J15468.27 J15468.27 6.73 60.5

J1547.353 J1547.353 1.94 31.0

J156.6575 J156.6575 10.42 115.9

J156.7592 J156.7592 5.30 64.7

J1561.104 J1561.104 66.55 138.9

J1561.571 J1561.571 2.08 8.9

J157 J157 10.28 41.4

J15723.81 J15723.81 3.34 21.9

J15784.54 J15784.54 4.53 38.0

J1584.503 J1584.503 212.65 291.0

J15865.83 J15865.83 10.79 55.9

J159 J159 1.81 18.3

J1595.977 J1595.977 4.37 11.4

J16 J16 112.99 127.5

J160 J160 33.80 198.5

J161 J161 1.79 32.2

J16144.31 J16144.31 85.29 119.6

J16152.53 J16152.53 182.29 287.2

J162 J162 18.08 142.1
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Rouge Watershed Study

September 7, 2018

Table D9: Future Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J1620.24 J1620.24 4.60 46.5

J16215.01 J16215.01 2.59 14.9

J163 J163 2.98 47.7

J16382.2 J16382.2 1.58 9.9

J164 J164 3.51 47.3

J1641.254 J1641.254 29.80 81.4

J1642.133 J1642.133 16.82 155.8

J1642.175 J1642.175 2.41 11.1

J1643.736 J1643.736 3.45 15.8

J16450.39 J16450.39 7.25 75.8

J16463.76 J16463.76 10.79 56.3

J165 J165 3.08 48.4

J165.3016 J165.3016 0.33 6.6

J1655.108 J1655.108 0.52 5.9

J166 J166 10.24 41.5

J1663.689 J1663.689 1.89 36.7

J16635.24 J16635.24 9.02 45.6

J167.4563 J167.4563 3.57 14.3

J16735.41 J16735.41 3.94 34.3

J168 J168 166.04 282.8

J169 J169 10.09 115.6

J169.6326 J169.6326 1.08 18.5

J16988.67 J16988.67 8.76 44.2

J17 J17 18.65 157.8

J17.48381 J17.48381 2.29 32.2

J170 J170 3.51 52.2

J170.1953 J170.1953 3.08 32.4

J17012.55 J17012.55 180.99 287.2

J1704.285 J1704.285 0.93 9.6

J17053 J17053 3.49 34.6

J1708.063 J1708.063 1.00 4.8

J171 J171 66.55 138.9

J17170.71 J17170.71 7.63 42.7

J17177.76 J17177.76 0.68 8.3

J172 J172 3.74 54.5

J1720.598 J1720.598 34.46 87.1

J1723.343 J1723.343 13.41 75.9

J17247.58 J17247.58 85.29 120.0

J1728.346 J1728.346 2.03 9.9

J1728.606 J1728.606 8.76 16.1

J173 J173 18.87 145.5

J173.6733 J173.6733 0.89 19.1

J17311.37 J17311.37 5.35 55.6
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September 7, 2018

Table D9: Future Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J174 J174 67.30 140.3

J1746.331 J1746.331 2.04 8.3

J175 J175 4.34 46.1

J17537.04 J17537.04 180.38 287.3

J17542.71 J17542.71 7.11 40.2

J176 J176 4.54 46.1

J1769.093 J1769.093 0.74 7.9

J177 J177 3.30 36.2

J17730.16 J17730.16 6.10 33.6

J17731.1 J17731.1 3.06 31.6

J178 J178 142.94 272.1

J179 J179 6.42 67.5

J1791.891 J1791.891 0.88 9.1

J17954.64 J17954.64 5.82 31.2

J17972.73 J17972.73 84.41 120.0

J1798.748 J1798.748 329.74 400.1

J1799.907 J1799.907 1.66 27.8

J17992.23 J17992.23 0.68 7.7

J180 J180 3.00 46.9

J1800.27 J1800.27 3.90 48.5

J1802.935 J1802.935 3.66 9.1

J18033.33 J18033.33 179.56 287.2

J181 J181 34.28 199.8

J1816.949 J1816.949 2.30 36.2

J18174.28 J18174.28 2.24 26.1

J183 J183 41.65 197.6

J18357.37 J18357.37 5.82 30.7

J18495.31 J18495.31 3.72 16.3

J18512.98 J18512.98 84.41 119.9

J186 J186 2.81 34.7

J186.9353 J186.9353 0.91 8.7

J18645.59 J18645.59 0.68 8.3

J18669.61 J18669.61 178.72 287.2

J18681.28 J18681.28 3.36 36.6

J187.2121 J187.2121 1.56 5.9

J1872.25 J1872.25 21.00 60.5

J1880.06 J1880.06 1.69 28.5

J1884.184 J1884.184 2.21 21.6

J18843.6 J18843.6 3.40 15.2

J1889.326 J1889.326 1.79 6.4

J189 J189 174.18 287.1

J18909.93 J18909.93 83.79 119.9

J1892.032 J1892.032 6.68 21.6
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Rouge Watershed Study

September 7, 2018

Table D9: Future Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J19 J19 186.70 286.8

J19.23171 J19.23171 69.89 127.4

J1907.893 J1907.893 11.05 45.7

J192 J192 67.30 189.8

J19201.62 J19201.62 178.72 287.2

J193 J193 0.79 14.0

J193.0907 J193.0907 0.77 5.4

J194 J194 0.79 13.1

J19434.87 J19434.87 3.17 37.0

J19448.27 J19448.27 83.22 119.6

J195 J195 151.43 268.6

J196 J196 146.96 268.9

J196.9406 J196.9406 11.33 21.8

J19629.22 J19629.22 2.40 22.1

J1964.138 J1964.138 2.37 38.5

J19664.3 J19664.3 177.97 287.2

J197 J197 69.89 129.9

J1978.151 J1978.151 112.22 131.2

J1978.395 J1978.395 2.06 33.2

J198 J198 137.18 275.9

J19874.67 J19874.67 2.01 22.8

J199 J199 146.44 269.4

J199.6136 J199.6136 2.02 12.3

J2 J2 9.46 33.7

J200 J200 148.30 268.4

J201 J201 5.71 65.2

J20177.14 J20177.14 82.56 119.8

J20190.78 J20190.78 177.32 287.3

J203 J203 104.98 125.4

J20316.43 J20316.43 2.40 17.0

J204 J204 178.72 287.2

J2045.617 J2045.617 3.49 13.4

J205 J205 0.47 7.3

J20504.63 J20504.63 1.20 12.2

J2057.826 J2057.826 1.66 29.2

J206.1956 J206.1956 1.69 8.5

J207 J207 0.24 5.7

J207.3486 J207.3486 2.24 13.3

J207.3773 J207.3773 3.27 40.8

J208 J208 1.50 23.0

J209 J209 1.55 20.9

J20952.49 J20952.49 82.39 119.9

J20971.89 J20971.89 0.64 8.3

Page 8 of 25



TP112084

Rouge Watershed Study

September 7, 2018

Table D9: Future Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J21 J21 5.45 18.5

J2105.741 J2105.741 0.95 13.8

J21078.79 J21078.79 175.79 287.2

J2114.251 J2114.251 9.01 108.6

J212 J212 3.20 46.2

J214 J214 181.22 287.2

J21490.93 J21490.93 80.37 119.0

J215 J215 6.58 63.2

J2157.078 J2157.078 3.65 11.1

J216 J216 2.41 11.1

J21653.63 J21653.63 175.58 287.3

J217 J217 9.67 69.5

J218 J218 13.88 147.4

J2180.961 J2180.961 5.35 28.4

J21817.03 J21817.03 75.33 115.2

J219 J219 10.32 146.5

J219.567 J219.567 2.18 39.5

J220 J220 15.56 154.2

J220.0343 J220.0343 0.44 2.9

J2209.454 J2209.454 1.00 5.0

J221 J221 187.52 286.7

J2212.672 J2212.672 7.78 63.5

J222 J222 113.25 127.2

J22228.41 J22228.41 174.18 287.1

J2226.342 J2226.342 1.94 31.4

J223 J223 12.28 149.7

J22300.78 J22300.78 72.26 115.3

J224 J224 0.99 19.2

J2249.211 J2249.211 1.79 6.6

J225 J225 3.16 42.6

J2259.686 J2259.686 6.68 78.3

J226 J226 185.09 286.9

J2263.024 J2263.024 2.04 10.1

J227 J227 108.95 137.1

J227.6454 J227.6454 4.64 14.5

J228 J228 0.64 3.5

J2282.728 J2282.728 2.98 47.2

J229 J229 210.00 292.4

J2295.747 J2295.747 1.77 8.2

J23 J23 2.67 8.6

J230 J230 208.72 292.4

J231 J231 210.64 292.4

J2314.506 J2314.506 2.78 13.8
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Rouge Watershed Study

September 7, 2018

Table D9: Future Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J232 J232 329.74 408.0

J233 J233 20.97 166.4

J23306.77 J23306.77 71.52 119.9

J2336.502 J2336.502 1.80 29.5

J234 J234 0.62 2.6

J2344.545 J2344.545 3.24 8.4

J235 J235 19.07 146.0

J2356.007 J2356.007 147.51 268.6

J236 J236 332.73 389.0

J237 J237 9.25 110.8

J2372.492 J2372.492 1.64 29.5

J238 J238 0.68 11.5

J239 J239 0.35 7.2

J24 J24 33.10 85.0

J24.33131 J24.33131 0.99 4.8

J240 J240 5.27 54.9

J241 J241 4.70 49.7

J242 J242 8.09 83.7

J243 J243 10.83 100.8

J243.0081 J243.0081 332.73 388.6

J2435.76 J2435.76 6.68 79.3

J2440.272 J2440.272 7.75 14.4

J245 J245 6.33 101.7

J2458.289 J2458.289 11.05 42.7

J246 J246 0.72 13.9

J24638.86 J24638.86 70.28 124.8

J2469.76 J2469.76 2.21 19.3

J247 J247 7.06 62.1

J248 J248 16.82 157.3

J249 J249 21.20 166.3

J25 J25 2.74 28.4

J250 J250 105.96 126.4

J2503.21 J2503.21 21.00 62.3

J251 J251 3.69 54.4

J2521.753 J2521.753 3.96 28.7

J2524.044 J2524.044 1.78 30.3

J2524.067 J2524.067 1.70 7.4

J253 J253 2.92 33.3

J253.3366 J253.3366 0.23 3.7

J254 J254 13.48 50.3

J254.5257 J254.5257 2.00 11.5

J25470 J25470 69.29 127.1

J256 J256 0.99 14.6
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Table D9: Future Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J257 J257 1.89 21.3

J2571.41 J2571.41 5.35 28.9

J258 J258 5.02 53.0

J259 J259 3.01 26.3

J25903.3 J25903.3 69.29 127.3

J26 J26 2.97 5.7

J260 J260 9.76 97.1

J2603.296 J2603.296 16.40 156.5

J26067.7 J26067.7 67.83 125.4

J2609.602 J2609.602 5.90 21.4

J261 J261 9.41 96.2

J2612.824 J2612.824 41.65 197.5

J262 J262 1.69 27.3

J2622.986 J2622.986 0.86 5.2

J263 J263 2.23 29.2

J26374.46 J26374.46 67.83 125.5

J264 J264 16.59 156.5

J265 J265 13.58 159.2

J2650.651 J2650.651 29.41 81.9

J26558.84 J26558.84 67.28 125.8

J266 J266 2.95 33.3

J2668.806 J2668.806 3.49 11.2

J267 J267 3.11 42.9

J268 J268 1.93 30.8

J269 J269 1.26 19.7

J2692.298 J2692.298 6.33 76.6

J26984.93 J26984.93 66.39 129.3

J27 J27 3.98 11.8

J270 J270 2.54 38.7

J271 J271 2.00 28.7

J272 J272 2.45 32.2

J273 J273 151.68 268.6

J2734.029 J2734.029 329.74 407.9

J2740.096 J2740.096 33.00 87.2

J2747.916 J2747.916 109.95 131.7

J2748.186 J2748.186 3.15 34.5

J275 J275 11.05 42.7

J276 J276 1.75 32.9

J2766.275 J2766.275 3.65 11.0

J278 J278 1.36 21.6

J27871.04 J27871.04 66.19 128.8

J2798.016 J2798.016 0.58 11.3

J2801.347 J2801.347 1.26 6.3
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Table D9: Future Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J2806.512 J2806.512 2.44 5.3

J28149.14 J28149.14 66.19 128.9

J2828.014 J2828.014 212.65 292.1

J2830.062 J2830.062 1.01 5.2

J28374.86 J28374.86 62.86 121.7

J2849.141 J2849.141 13.10 76.3

J2865.896 J2865.896 23.17 76.0

J28839.05 J28839.05 62.19 123.2

J2890.553 J2890.553 0.89 4.7

J29.66262 J29.66262 0.33 6.5

J2909.747 J2909.747 2.43 38.8

J2944.1 J2944.1 1.41 24.7

J2946.17 J2946.17 2.78 14.4

J29550.09 J29550.09 60.95 117.1

J2968.376 J2968.376 41.65 197.6

J2978.905 J2978.905 3.51 46.7

J30 J30 2.40 18.5

J3031.317 J3031.317 37.41 189.6

J30415.82 J30415.82 60.95 117.4

J3053.744 J3053.744 0.58 11.5

J3055.065 J3055.065 11.05 42.7

J3065.13 J3065.13 3.04 33.8

J3076.268 J3076.268 5.53 21.3

J31 J31 4.93 31.7

J31090.56 J31090.56 57.19 110.0

J3110.563 J3110.563 3.99 47.3

J3121.838 J3121.838 21.00 61.0

J3125.131 J3125.131 7.06 61.7

J3136.52 J3136.52 146.44 269.0

J31513.09 J31513.09 56.80 109.9

J3154.831 J3154.831 7.75 14.3

J31781.33 J31781.33 55.98 108.6

J318.9107 J318.9107 3.01 26.2

J32.37985 J32.37985 1.00 7.9

J320.1186 J320.1186 33.63 76.2

J32091 J32091 55.98 108.7

J3214.675 J3214.675 2.52 7.3

J32332.4 J32332.4 22.06 40.4

J3236 J3236 3.42 17.1

J3243.99 J3243.99 143.74 270.3

J3261.548 J3261.548 0.77 6.7

J3278.331 J3278.331 3.71 28.1

J32876.31 J32876.31 15.67 28.4
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Table D9: Future Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J3294.75 J3294.75 3.11 8.8

J33 J33 0.27 1.1

J33.84014 J33.84014 1.51 3.6

J3345.017 J3345.017 1.19 22.4

J336.9934 J336.9934 2.26 32.8

J33661.73 J33661.73 15.32 28.8

J3371.539 J3371.539 2.00 28.0

J34 J34 3.06 33.3

J34070.73 J34070.73 15.32 28.9

J3408.713 J3408.713 3.03 22.4

J3415.427 J3415.427 1.55 6.4

J3415.551 J3415.551 0.86 6.8

J3422.899 J3422.899 15.70 156.1

J3425.845 J3425.845 2.95 33.3

J3471.385 J3471.385 108.95 133.3

J34794.18 J34794.18 13.60 27.0

J35 J35 72.26 117.6

J35.38415 J35.38415 3.64 57.2

J3521.134 J3521.134 0.89 4.6

J355.9441 J355.9441 0.47 5.6

J35527.97 J35527.97 13.60 26.5

J356.2772 J356.2772 0.68 11.2

J3562.64 J3562.64 2.95 8.1

J358.0861 J358.0861 14.06 53.3

J3591.947 J3591.947 37.22 191.0

J36 J36 0.97 3.9

J36105.61 J36105.61 5.76 7.3

J3611.151 J3611.151 10.24 41.5

J36559.58 J36559.58 5.09 6.5

J3661.799 J3661.799 1.67 13.5

J3668.72 J3668.72 12.51 74.7

J367.1215 J367.1215 30.37 80.1

J3692.279 J3692.279 1.19 23.0

J37 J37 14.60 36.4

J3702.004 J3702.004 1.01 5.4

J37218.68 J37218.68 4.33 6.0

J3743.835 J3743.835 2.50 31.4

J3757.015 J3757.015 7.54 35.2

J3783.497 J3783.497 21.99 75.5

J38 J38 2.08 8.4

J383.3055 J383.3055 0.92 4.3

J3838.842 J3838.842 1.53 6.6

J38485.58 J38485.58 3.83 6.2
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Table D9: Future Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J3858.605 J3858.605 2.00 28.0

J386.0027 J386.0027 3.93 53.8

J38658.73 J38658.73 3.29 5.9

J3872.271 J3872.271 20.14 66.2

J3873.449 J3873.449 2.79 21.1

J3895.637 J3895.637 7.36 14.0

J390.7445 J390.7445 1.94 12.0

J3903.758 J3903.758 143.74 271.8

J39277.98 J39277.98 2.97 5.7

J3941.875 J3941.875 3.27 17.8

J39421.16 J39421.16 1.46 3.7

J3961.216 J3961.216 6.58 60.7

J3962.639 J3962.639 1.55 5.9

J3974.2 J3974.2 0.61 6.6

J399.0657 J399.0657 2.99 13.4

J39980.87 J39980.87 1.24 3.4

J4 J4 5.21 20.8

J40 J40 3.65 11.0

J40.64629 J40.64629 2.67 8.6

J4030.6 J4030.6 2.15 29.1

J4033.633 J4033.633 12.51 74.9

J404.47 J404.47 0.52 1.2

J4052.835 J4052.835 14.74 149.8

J40608 J40608 0.81 3.5

J4065.886 J4065.886 1.01 19.9

J40959.17 J40959.17 0.81 3.7

J41 J41 1.03 12.9

J41.50366 J41.50366 30.75 79.5

J412.2434 J412.2434 4.46 10.2

J4145.856 J4145.856 1.10 9.4

J4168.283 J4168.283 2.21 10.4

J42 J42 2.95 8.2

J4236.963 J4236.963 5.57 37.9

J4237.793 J4237.793 2.79 21.5

J428.0731 J428.0731 1.68 16.7

J43 J43 0.88 9.2

J430.1121 J430.1121 3.14 42.9

J4301.257 J4301.257 143.74 272.0

J4309.178 J4309.178 1.10 10.2

J4310.311 J4310.311 6.66 13.2

J4331.404 J4331.404 211.74 292.3

J4336.646 J4336.646 7.51 35.6

J4356.188 J4356.188 2.03 28.1
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TP112084

Rouge Watershed Study

September 7, 2018

Table D9: Future Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J437.6696 J437.6696 67.58 136.0

J4371.229 J4371.229 3.27 20.0

J4384.519 J4384.519 1.02 3.7

J44 J44 6.66 13.3

J44.12513 J44.12513 0.23 3.7

J44.47678 J44.47678 14.24 54.9

J44.52043 J44.52043 1.02 20.1

J4446.681 J4446.681 37.22 191.7

J4490.154 J4490.154 20.14 52.3

J45 J45 1.94 12.9

J45.21341 J45.21341 3.16 42.7

J450.0812 J450.0812 1.08 20.0

J450.4796 J450.4796 0.51 5.4

J4535.861 J4535.861 1.94 29.7

J4557.287 J4557.287 137.64 272.7

J4570.105 J4570.105 21.99 76.2

J4597.127 J4597.127 108.95 133.9

J4599.648 J4599.648 1.53 6.8

J46 J46 5.82 30.9

J46.39495 J46.39495 1.21 19.7

J463.2259 J463.2259 1.19 15.8

J4673.115 J4673.115 6.66 13.3

J4695.955 J4695.955 2.21 10.2

J47 J47 22.08 56.7

J47_2 J47_2 20.65 60.2

J473.8567 J473.8567 2.49 10.2

J4739.346 J4739.346 13.81 155.9

J474.8097 J474.8097 6.57 37.5

J4758.408 J4758.408 1.02 3.9

J4761.681 J4761.681 2.56 21.0

J478.3379 J478.3379 20.97 166.5

J4782.831 J4782.831 37.22 193.9

J4785.685 J4785.685 211.74 292.3

J4789.696 J4789.696 1.10 15.4

J48 J48 2.34 12.5

J48.77288 J48.77288 0.56 7.6

J4837.287 J4837.287 5.37 12.0

J485.7073 J485.7073 3.52 53.8

J4881.772 J4881.772 20.14 52.3

J4897.958 J4897.958 0.67 12.7

J49 J49 1.05 7.1

J494.5593 J494.5593 22.29 59.7

J496.5214 J496.5214 0.80 4.4
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Rouge Watershed Study

September 7, 2018

Table D9: Future Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J499.7808 J499.7808 4.51 20.7

J5 J5 1.12 4.6

J50 J50 7.11 40.4

J503.9663 J503.9663 1.85 11.2

J506.839 J506.839 2.81 30.9

J5068.847 J5068.847 17.39 41.7

J51 J51 1.61 6.0

J510.5785 J510.5785 5.41 11.4

J5128.382 J5128.382 5.24 36.2

J5167.986 J5167.986 1.35 10.5

J5180.52 J5180.52 1.46 22.7

J52 J52 3.83 6.2

J5211.698 J5211.698 7.25 36.2

J524.8555 J524.8555 1.03 13.9

J524.9599 J524.9599 1.69 25.0

J53 J53 6.68 22.1

J534.105 J534.105 5.06 48.1

J5343.654 J5343.654 4.72 13.0

J5364.227 J5364.227 2.01 19.2

J5393.301 J5393.301 1.35 11.1

J54 J54 13.60 26.5

J5407.254 J5407.254 5.71 59.7

J5415.78 J5415.78 108.95 135.5

J5417.898 J5417.898 137.35 274.9

J5445.83 J5445.83 12.28 149.7

J5449.948 J5449.948 4.63 34.8

J545.5492 J545.5492 0.65 12.6

J5460.422 J5460.422 16.94 40.4

J547.5167 J547.5167 1.01 9.4

J5483.983 J5483.983 210.69 292.3

J55 J55 8.76 44.3

J551.999 J551.999 0.79 13.9

J5573.775 J5573.775 11.07 132.3

J5585.322 J5585.322 1.37 21.3

J56.40096 J56.40096 6.24 51.9

J5636.55 J5636.55 1.35 11.5

J5670.032 J5670.032 0.61 6.1

J5691.799 J5691.799 4.57 34.8

J57 J57 10.79 56.3

J57.49709 J57.49709 2.23 27.1

J570.9374 J570.9374 0.32 4.4

J5720.94 J5720.94 137.18 275.6

J581.3959 J581.3959 0.34 1.7
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Rouge Watershed Study

September 7, 2018

Table D9: Future Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J5830.464 J5830.464 15.95 39.9

J5853.356 J5853.356 105.88 126.3

J5865.607 J5865.607 1.07 17.4

J59 J59 0.68 8.4

J59.86352 J59.86352 213.61 290.6

J592.0516 J592.0516 6.53 31.0

J5961.472 J5961.472 36.92 194.7

J5962.508 J5962.508 4.72 13.3

J599.7853 J599.7853 1.25 4.9

J6 J6 3.03 10.5

J60 J60 16.94 40.4

J6010.962 J6010.962 2.01 20.7

J6018.05 J6018.05 3.07 28.2

J607.611 J607.611 2.08 8.3

J6090.155 J6090.155 210.69 292.3

J6154.435 J6154.435 4.22 12.2

J62 J62 1.77 9.6

J63 J63 2.03 9.6

J63.83821 J63.83821 67.75 136.0

J6303.20 J6303.20 7.20 37.9

J6303.22 J6303.22 7.20 41.3

J6303.25 J6303.25 7.00 41.4

J6303.26 J6303.26 7.00 41.8

J6303.30 J6303.30 6.92 41.7

J6303.305 J6303.305 6.92 41.8

J6383.235 J6383.235 0.40 6.5

J64 J64 12.68 54.1

J6403. J6403. 1.41 27.0

J642.9853 J642.9853 3.46 15.2

J6424.759 J6424.759 5.71 58.0

J6425.854 J6425.854 15.44 38.6

J6446.502 J6446.502 1.31 3.9

J646.872 J646.872 9.26 68.2

J6468.98 J6468.98 104.98 126.7

J65 J65 3.77 16.8

J650.3056 J650.3056 2.49 10.2

J6503.523 J6503.523 210.64 292.3

J656.1084 J656.1084 1.21 16.2

J6563.128 J6563.128 1.22 12.7

J657.7802 J657.7802 10.16 115.8

J66 J66 0.91 9.4

J6608.803 J6608.803 2.74 27.8

J661.1134 J661.1134 166.04 282.7
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TP112084

Rouge Watershed Study

September 7, 2018

Table D9: Future Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J664.0236 J664.0236 0.61 10.2

J6648.663 J6648.663 10.96 146.2

J6657.591 J6657.591 36.25 195.5

J668.4428 J668.4428 2.17 32.9

J67 J67 20.14 52.4

J67.69891 J67.69891 1.77 16.2

J672.9773 J672.9773 11.13 21.4

J6738.138 J6738.138 210.13 292.4

J6765.748 J6765.748 10.09 27.5

J679.4252 J679.4252 0.24 2.7

J68.95744 J68.95744 1.01 8.5

J685.191 J685.191 3.35 14.7

J69 J69 33.63 76.3

J69.45127 J69.45127 1.13 7.0

J6961.203 J6961.203 0.84 11.5

J697.9633 J697.9633 20.97 166.5

J698.5285 J698.5285 1.00 8.4

J6984.3 J6984.3 1.00 3.8

J7 J7 9.41 96.3

J70 J70 7.50 35.7

J70.005 J70.005 1.77 15.8

J70.35365 J70.35365 35.80 88.4

J7089.702 J7089.702 210.00 292.4

J71.99837 J71.99837 0.75 12.3

J714.6302 J714.6302 3.11 42.6

J7168.884 J7168.884 209.01 292.4

J7169.391 J7169.391 1.50 23.0

J72 J72 175.20 287.3

J720.4133 J720.4133 3.11 45.5

J724.2288 J724.2288 13.57 67.3

J7244.889 J7244.889 9.84 35.0

J7262.571 J7262.571 1.50 22.6

J7283.478 J7283.478 104.98 125.4

J7291.305 J7291.305 10.73 150.7

J73 J73 1.89 15.7

J733.0008 J733.0008 2.45 22.6

J7386.725 J7386.725 1.00 4.0

J746.3262 J746.3262 1.87 18.1

J748.1461 J748.1461 151.43 268.6

J75 J75 17.60 72.3

J75.05647 J75.05647 2.10 20.0

J7539.157 J7539.157 36.25 194.4

J76 J76 18.66 74.6
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Rouge Watershed Study

September 7, 2018

Table D9: Future Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J764.7366 J764.7366 2.94 40.8

J764.7671 J764.7671 1.85 12.9

J7687.206 J7687.206 208.72 292.4

J77 J77 2.11 28.0

J774.8608 J774.8608 1.94 12.3

J7799.578 J7799.578 1.44 22.5

J78 J78 14.06 53.6

J780.2282 J780.2282 0.42 8.3

J7808.338 J7808.338 95.18 120.2

J7875.212 J7875.212 10.32 144.0

J789.0124 J789.0124 112.22 128.4

J79 J79 60.52 116.6

J7915.699 J7915.699 5.89 21.9

J792.5045 J792.5045 5.18 64.6

J8 J8 2.07 5.0

J80 J80 9.26 68.6

J805.5307 J805.5307 5.41 12.9

J8055.472 J8055.472 6.67 101.0

J81 J81 15.32 28.9

J8129.657 J8129.657 1.50 22.5

J815.309 J815.309 35.32 93.0

J819.4138 J819.4138 0.80 4.6

J82 J82 7.78 63.2

J828.1942 J828.1942 18.74 157.8

J829.3785 J829.3785 1.32 13.9

J83 J83 11.13 21.4

J83.13744 J83.13744 1.83 18.0

J8328.882 J8328.882 186.70 286.7

J84 J84 5.41 36.1

J8436.508 J8436.508 94.40 120.5

J846.791 J846.791 13.48 49.8

J85 J85 8.64 66.4

J85.92478 J85.92478 7.61 19.4

J8568.065 J8568.065 20.65 59.8

J86 J86 4.57 36.2

J8615.17 J8615.17 1.50 20.7

J8654.107 J8654.107 5.45 19.1

J868.3434 J868.3434 0.85 19.1

J8680.076 J8680.076 6.33 99.9

J87 J87 94.40 120.5

J87_2 J87_2 0.67 13.2

J876.8579 J876.8579 3.77 16.8

J88 J88 3.58 21.4
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Rouge Watershed Study

September 7, 2018

Table D9: Future Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J881.1895 J881.1895 5.35 26.8

J889.7352 J889.7352 2.83 11.9

J89 J89 91.10 120.7

J89.63474 J89.63474 1.18 7.9

J892.6398 J892.6398 212.65 290.8

J8934.341 J8934.341 186.70 286.7

J8940.271 J8940.271 1.42 21.9

J8967.635 J8967.635 5.45 18.4

J9 J9 3.66 9.1

J90 J90 22.06 40.5

J90.97629 J90.97629 14.11 67.8

J9007.337 J9007.337 34.80 201.3

J9019.379 J9019.379 94.40 120.5

J9028.664 J9028.664 20.65 60.0

J903.7228 J903.7228 67.30 136.0

J91 J91 55.98 108.8

J91.75469 J91.75469 4.50 9.9

J913.9267 J913.9267 0.52 5.0

J917.7521 J917.7521 0.56 9.7

J917.9003 J917.9003 1.00 8.0

J92 J92 180.99 287.2

J92.23235 J92.23235 151.80 268.8

J9205.768 J9205.768 3.32 10.2

J9279.514 J9279.514 1.11 18.3

J928.7247 J928.7247 0.97 3.7

J93 J93 3.49 10.5

J9377.197 J9377.197 94.03 120.5

J94 J94 16.40 160.1

J95 J95 5.41 13.5

J952.491 J952.491 1.30 15.0

J96 J96 93.65 120.7

J965.0159 J965.0159 1.03 12.8

J965.6652 J965.6652 1.11 5.8

J97 J97 1.68 16.4

J97.22127 J97.22127 0.80 15.2

J9763.591 J9763.591 3.03 10.1

J9779.207 J9779.207 34.48 200.3

J98 J98 3.71 28.2

J9828.419 J9828.419 93.65 120.6

J9893.073 J9893.073 20.65 60.0

J99 J99 56.80 109.9

J99.79633 J99.79633 0.55 10.9

J9920.304 J9920.304 33.94 198.8

Page 20 of 25



TP112084
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Table D9: Future Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

J993.3965 J993.3965 1.77 19.3

J998.1404 J998.1404 166.04 282.7

JBE1005 JBE1005 6.73 66.9

JBE1010 JBE1010 7.80 55.1

JBE1012 JBE1012 3.58 20.6

JBE1020 JBE1020 4.19 23.4

JBE1025 JBE1025 11.99 73.1

JBE1222 JBE1222 21.99 76.4

JBE1223 JBE1223 21.99 76.4

JBE1224 JBE1224 21.99 76.4

JBE1225 JBE1225 21.99 76.3

JBE1230 JBE1230 21.99 76.3

JBE3015 JBE3015 1.81 13.1

JBR1005 JBR1005 20.65 60.0

JBR1016 JBR1016 21.12 59.4

JBR1162 JBR1162 28.41 62.3

JBR1164 JBR1164 28.41 62.2

JBR1180 JBR1180 28.62 62.2

JBR1182 JBR1182 28.62 62.1

JBR1184 JBR1184 28.62 62.1

JBR1190 JBR1190 28.77 62.1

JBR1191 JBR1191 28.77 62.1

JBR1195 JBR1195 32.10 80.4

JBR1200 JBR1200 32.75 89.8

JBR3172 JBR3172 2.92 54.2

JBR3174 JBR3174 3.33 55.7

JR1072 JR1072 2.93 27.1

JR1074 JR1074 2.93 27.1

JRO1003 JRO1003 0.72 5.9

JRO1004 JRO1004 0.58 6.8

JRO1005 JRO1005 0.72 5.9

JRO1007 JRO1007 0.58 6.8

JRO1008 JRO1008 0.72 6.1

JRO1009 JRO1009 0.95 9.3

JRO1010 JRO1010 1.73 13.3

JRO1040 JRO1040 1.84 14.3

JRO1050 JRO1050 1.92 15.0

JRO1052 JRO1052 1.92 14.9

JRO1054 JRO1054 1.92 14.9

JRO1056 JRO1056 2.12 16.5

JRO1060 JRO1060 3.16 29.7

JRO1070 JRO1070 2.93 27.3

JRO1090 JRO1090 3.24 30.3
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Table D9: Future Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

JRO1092 JRO1092 3.43 32.8

JRO1095 JRO1095 3.43 35.5

JRO1098 JRO1098 3.43 27.2

JRO1110 JRO1110 4.47 32.0

JRO1120 JRO1120 4.47 31.9

JRO1130 JRO1130 4.56 32.4

JRO1162 JRO1162 6.24 39.5

JRO1190 JRO1190 6.70 41.0

JRO3010 JRO3010 0.20 3.0

JRO3020 JRO3020 0.51 7.1

JRO3025 JRO3025 0.74 9.6

MC_1 MC_1 60.11 197.7

MC_191 MC_191 16.40 121.0

MC_2016J101 MC_2016J101 0.64 8.6

MC_2016J102 MC_2016J102 1.51 25.8

MC_2016J103 MC_2016J103 65.28 193.2

MC_2016J104 MC_2016J104 61.48 196.9

MC_2016J105 MC_2016J105 2.48 55.3

MC_2016J107 MC_2016J107 59.75 197.9

MC_206 MC_206 66.76 191.9

MC_210 MC_210 61.48 197.2

MC_211 MC_211 64.79 197.1

MC_213 MC_213 59.38 198.2

MC_CJ6316.11 MC_CJ6316.11 67.01 190.4

MC_CJ6319.02 MC_CJ6319.02 65.35 193.0

MC_CJ6319.09 MC_CJ6319.09 65.12 193.2

MC_CJ6319.105 MC_CJ6319.105 65.12 193.3

MC_CJ6320.092 MC_CJ6320.092 59.75 197.8

MC_CJ6320.159 MC_CJ6320.159 42.61 186.9

MC_CJ6340.10 MC_CJ6340.10 42.14 197.2

MC_CJ6340.16 MC_CJ6340.16 42.14 197.3

MC_J10049.08 MC_J10049.08 61.48 197.0

MC_J102 MC_J102 42.61 192.9

MC_J10245.6 MC_J10245.6 60.48 197.3

MC_J10517.17 MC_J10517.17 60.48 197.5

MC_J11026.54 MC_J11026.54 59.75 198.3

MC_J1111.388 MC_J1111.388 1.60 36.9

MC_J11444.06 MC_J11444.06 59.61 198.2

MC_J11644.25 MC_J11644.25 16.68 121.0

MC_J12080.01 MC_J12080.01 16.45 120.8

MC_J121 MC_J121 42.14 197.3

MC_J12295.92 MC_J12295.92 12.46 102.1

MC_J1796.99 MC_J1796.99 42.27 197.6
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Table D9: Future Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

MC_J188.8922 MC_J188.8922 1.51 25.6

MC_J19 MC_J19 0.56 6.9

MC_J232.0159 MC_J232.0159 2.70 54.1

MC_J32.23925 MC_J32.23925 42.71 183.6

MC_J45.61463 MC_J45.61463 2.74 54.2

MC_J490.1504 MC_J490.1504 1.33 22.2

MC_J6185.092 MC_J6185.092 67.01 190.1

MC_J68 MC_J68 12.35 102.6

MC_J712.3849 MC_J712.3849 42.61 187.7

MC_J7181.735 MC_J7181.735 65.35 192.1

MC_J72.11543 MC_J72.11543 3.93 44.6

MC_J7867.152 MC_J7867.152 65.12 194.1

MC_J8763.53 MC_J8763.53 64.89 196.2

MC_J9343.321 MC_J9343.321 64.79 196.9

MC_J9470.639 MC_J9470.639 61.70 196.5

MC_T5-1 MC_T5-1 0.34 3.0

MC_T5-2 MC_T5-2 0.44 4.9

MC_T5-3 MC_T5-3 0.47 4.6

MC_T5-4 MC_T5-4 1.35 22.1

MC_t5split MC_t5split 0.19 4.5

MFUA_BE1 MFUA_BE1 21.99 76.7

MFUA_BE2 MFUA_BE2 12.10 76.2

MFUA_BR4 MFUA_BR4 0.96 24.1

MFUA_CJ8212.42 MFUA_CJ8212.42 27.25 62.8

MFUA_J11760.15 MFUA_J11760.15 12.29 75.6

MFUA_J2 MFUA_J2 13.82 73.0

MFUA_J4 MFUA_J4 27.92 62.4

MFUA_J6167.4 MFUA_J6167.4 26.85 63.0

MFUA_J6404. MFUA_J6404. 1.27 24.5

MFUA_JBE1030 MFUA_JBE1030 12.10 76.6

MFUA_JBE1040 MFUA_JBE1040 12.10 78.3

MFUA_JBE1051 MFUA_JBE1051 12.18 74.8

MFUA_JBE1055 MFUA_JBE1055 12.18 84.8

MFUA_JBE1060 MFUA_JBE1060 13.09 72.8

MFUA_JBE1090 MFUA_JBE1090 0.57 12.7

MFUA_JBE1105 MFUA_JBE1105 13.09 72.7

MFUA_JBE1110 MFUA_JBE1110 13.09 73.7

MFUA_JBE1120 MFUA_JBE1120 13.09 72.9

MFUA_JBE1125 MFUA_JBE1125 13.82 79.9

MFUA_JBE1130 MFUA_JBE1130 13.82 72.0

MFUA_JBE1140 MFUA_JBE1140 14.01 71.9

MFUA_JBE1150 MFUA_JBE1150 14.01 71.8

MFUA_JBE1151 MFUA_JBE1151 18.93 84.0
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Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

MFUA_JBE1152 MFUA_JBE1152 18.93 82.8

MFUA_JBE1154 MFUA_JBE1154 19.95 83.0

MFUA_JBE1156 MFUA_JBE1156 19.95 82.2

MFUA_JBE1162 MFUA_JBE1162 20.19 81.7

MFUA_JBE1165 MFUA_JBE1165 20.33 80.7

MFUA_JBE1170 MFUA_JBE1170 20.47 80.6

MFUA_JBE1190 MFUA_JBE1190 20.71 81.8

MFUA_JBE1200 MFUA_JBE1200 20.98 80.3

MFUA_JBE1210 MFUA_JBE1210 21.32 78.6

MFUA_JBE1215 MFUA_JBE1215 21.53 76.8

MFUA_JBE1217 MFUA_JBE1217 21.53 77.2

MFUA_JBE3020 MFUA_JBE3020 2.37 18.0

MFUA_JBE3050 MFUA_JBE3050 2.37 16.4

MFUA_JBE3055 MFUA_JBE3055 2.63 18.5

MFUA_JBE3060 MFUA_JBE3060 3.53 22.3

MFUA_JBE3090 MFUA_JBE3090 3.76 22.5

MFUA_JBE3140 MFUA_JBE3140 4.45 19.4

MFUA_JBE3150 MFUA_JBE3150 4.92 29.8

MFUA_JBE4015 MFUA_JBE4015 0.09 1.3

MFUA_JBE4020 MFUA_JBE4020 0.09 0.9

MFUA_JBE4030 MFUA_JBE4030 0.09 1.0

MFUA_JBE4035 MFUA_JBE4035 0.09 0.8

MFUA_JBE4040 MFUA_JBE4040 0.09 0.8

MFUA_JBE4050 MFUA_JBE4050 0.71 15.9

MFUA_JBE4060 MFUA_JBE4060 1.02 23.4

MFUA_JBR1007 MFUA_JBR1007 4.80 22.2

MFUA_JBR1010 MFUA_JBR1010 4.80 22.1

MFUA_JBR1018 MFUA_JBR1018 21.12 59.3

MFUA_JBR1020 MFUA_JBR1020 21.12 59.2

MFUA_JBR1022 MFUA_JBR1022 25.92 65.8

MFUA_JBR1030 MFUA_JBR1030 25.92 66.0

MFUA_JBR1040 MFUA_JBR1040 26.39 65.7

MFUA_JBR1050 MFUA_JBR1050 26.39 65.5

MFUA_JBR1070 MFUA_JBR1070 26.85 62.9

MFUA_JBR1080 MFUA_JBR1080 26.85 64.5

MFUA_JBR1090 MFUA_JBR1090 27.25 62.9

MFUA_JBR1110 MFUA_JBR1110 27.79 62.9

MFUA_JBR1116 MFUA_JBR1116 27.79 62.5

MFUA_JBR3025 MFUA_JBR3025 0.96 24.1

MFUA_JBR3070 MFUA_JBR3070 1.23 30.9

MFUA_JBR3075 MFUA_JBR3075 1.08 27.0

MFUA_JBR3100 MFUA_JBR3100 0.16 4.0

MFUA_JBR3115 MFUA_JBR3115 2.05 50.2
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Rouge Watershed Study

September 7, 2018

Table D9: Future Uncontrolled Model - 350 Year Design Storm Peak Flows

Flow Node Model Node Contributing Drainage Area [km
2
] 350 Year Peak Flow [m

3
/s]

MFUA_JBR3120 MFUA_JBR3120 2.05 49.6

MFUA_JBR3135 MFUA_JBR3135 2.50 54.2

MFUA_JBR3150 MFUA_JBR3150 2.50 51.9

MFUA_JRO1030 MFUA_JRO1030 2.93 28.2

MFUA_JRO1160 MFUA_JRO1160 6.19 39.5

R1 R1 4.64 32.7

RH_Rouge404-G RH_Rouge404-G 35.62 194.3

RH_RougeEast-F RH_RougeEast-F 13.58 67.4

RH_RougeWest-E RH_RougeWest-E 2.28 32.2

TRCA_MorningsideFinch-HY048 TRCA_MorningsideFinch-HY048 15.70 154.1

TRCA_MorningsideSeasons-HY049 TRCA_MorningsideSeasons-HY049 11.03 135.3

WSC_02HC022 WSC_02HC022 178.08 287.2

WSC_02HC028 WSC_02HC028 82.56 119.8

WSC_02HC053 WSC_02HC053 57.19 110.1
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0 10 30 50 80 100 0 10 30 50 80 100 0 10 30 50 80 100 0 10 30 50 80 100 0 10 30 50 80 100 0 10 30 50 80 100

S_BEA_3101 S129 33.47 40.55 0 10 30 50 80 100 0.0039 0.0129 0.0311 0.0488 0.0733 0.0854 0.0128 0.0241 0.0482 0.0716 0.1038 0.1160 0.0149 0.0285 0.0566 0.0840 0.1218 0.1365 0.0229 0.0391 0.0719 0.1039 0.1473 0.1622 0.0295 0.0477 0.0840 0.1192 0.1663 0.1814 0.0367 0.0567 0.0963 0.1346 0.1852 0.2003

S_BEA_3102 S136_3 25.31 17.67 0 10 30 50 80 100 0.0128 0.0212 0.0392 0.0569 0.0814 0.0902 0.0256 0.0374 0.0606 0.0831 0.1124 0.1207 0.0362 0.0497 0.0762 0.1015 0.1332 0.1410 0.0512 0.0667 0.0969 0.1253 0.1592 0.1665 0.0634 0.0803 0.1131 0.1435 0.1786 0.1856 0.0760 0.0943 0.1294 0.1616 0.1977 0.2043

S_BEA_3104 S137 42.43 27.03 0 10 30 50 80 100 0.0059 0.0140 0.0321 0.0490 0.0713 0.0805 0.0127 0.0229 0.0469 0.0697 0.1002 0.1109 0.0179 0.0296 0.0576 0.0843 0.1198 0.1313 0.0254 0.0391 0.0718 0.1033 0.1447 0.1570 0.0314 0.0468 0.0831 0.1179 0.1635 0.1762 0.0378 0.0549 0.0946 0.1327 0.1822 0.1952

S_BER_1101 SBE3010 61.12 6.96 0 10 30 50 80 100 0.0037 0.0126 0.0309 0.0488 0.0739 0.0867 0.0093 0.0212 0.0454 0.0691 0.1026 0.1173 0.0153 0.0291 0.0571 0.0846 0.1228 0.1378 0.0240 0.0405 0.0732 0.1051 0.1485 0.1635 0.0315 0.0498 0.0858 0.1209 0.1679 0.1826 0.0396 0.0595 0.0988 0.1369 0.1868 0.2016

S_BER_1102 SBE3020 15.13 5.54 0 10 30 50 80 100 0.0074 0.0166 0.0348 0.0529 0.0791 0.0915 0.0249 0.0366 0.0598 0.0823 0.1120 0.1218 0.0413 0.0545 0.0802 0.1045 0.1340 0.1420 0.0504 0.0658 0.0958 0.1239 0.1578 0.1674 0.0652 0.0818 0.1139 0.1434 0.1775 0.1864 0.0803 0.0981 0.1321 0.1628 0.1966 0.2051

S_BER_1102 SBE3030 15.97 13.27 0 10 30 50 80 100 0.0159 0.0249 0.0426 0.0600 0.0835 0.0912 0.0331 0.0446 0.0671 0.0884 0.1149 0.1216 0.0463 0.0593 0.0846 0.1081 0.1358 0.1419 0.0647 0.0794 0.1077 0.1334 0.1618 0.1673 0.0794 0.0953 0.1255 0.1525 0.1811 0.1862 0.0945 0.1115 0.1434 0.1715 0.2001 0.2049

S_BER_1103 SBE3070 30 5.38 0 10 30 50 80 100 0.0043 0.0135 0.0319 0.0501 0.0767 0.0907 0.0145 0.0266 0.0506 0.0742 0.1076 0.1211 0.0242 0.0381 0.0655 0.0924 0.1287 0.1414 0.0387 0.0547 0.0862 0.1164 0.1553 0.1669 0.0508 0.0682 0.1024 0.1349 0.1750 0.1859 0.0634 0.0822 0.1189 0.1533 0.1944 0.2047

S_BER_1104 SBE3110 16.03 15.33 0 10 30 50 80 100 0.0089 0.0180 0.0361 0.0541 0.0800 0.0917 0.0291 0.0407 0.0634 0.0853 0.1132 0.1220 0.0479 0.0607 0.0855 0.1085 0.1352 0.1422 0.0574 0.0724 0.1013 0.1280 0.1590 0.1676 0.0737 0.0897 0.1203 0.1480 0.1785 0.1865 0.0903 0.1072 0.1393 0.1677 0.1977 0.2052

S_BER_1201 S56 75.72 13.76 0 10 30 50 80 100 0.0043 0.0131 0.0314 0.0494 0.0750 0.0879 0.0127 0.0239 0.0481 0.0718 0.1050 0.1186 0.0197 0.0330 0.0609 0.0882 0.1256 0.1391 0.0295 0.0458 0.0782 0.1096 0.1516 0.1647 0.0382 0.0562 0.0918 0.1262 0.1710 0.1838 0.0474 0.0670 0.1057 0.1428 0.1902 0.2026

S_BER_1202 S50 32.97 18.01 0 10 30 50 80 100 0.0046 0.0137 0.0321 0.0502 0.0763 0.0894 0.0140 0.0261 0.0501 0.0738 0.1069 0.1200 0.0224 0.0364 0.0640 0.0910 0.1278 0.1404 0.0347 0.0509 0.0828 0.1136 0.1539 0.1659 0.0448 0.0625 0.0975 0.1309 0.1735 0.1850 0.0554 0.0747 0.1124 0.1483 0.1927 0.2038

S_BER_1203 S114_1 12.26 24.19 0 10 30 50 80 100 0.0146 0.0236 0.0415 0.0590 0.0829 0.0910 0.0307 0.0423 0.0651 0.0869 0.1143 0.1215 0.0432 0.0564 0.0821 0.1062 0.1351 0.1417 0.0606 0.0756 0.1045 0.1311 0.1611 0.1671 0.0746 0.0908 0.1219 0.1500 0.1805 0.1861 0.0891 0.1064 0.1394 0.1688 0.1995 0.2049

S_BER_1204 SBE1010 91.27 13.41 0 10 30 50 80 100 0.0076 0.0155 0.0337 0.0511 0.0748 0.0843 0.0157 0.0259 0.0499 0.0731 0.1044 0.1149 0.0220 0.0339 0.0617 0.0886 0.1245 0.1354 0.0307 0.0451 0.0775 0.1088 0.1499 0.1612 0.0377 0.0542 0.0900 0.1245 0.1689 0.1803 0.0450 0.0637 0.1027 0.1401 0.1878 0.1993

S_BER_1205 S55 78.58 27.35 0 10 30 50 80 100 0.0024 0.0110 0.0285 0.0435 0.0618 0.0698 0.0064 0.0173 0.0408 0.0620 0.0884 0.0988 0.0097 0.0221 0.0497 0.0749 0.1068 0.1186 0.0146 0.0288 0.0614 0.0916 0.1303 0.1437 0.0187 0.0342 0.0706 0.1045 0.1481 0.1625 0.0230 0.0398 0.0798 0.1174 0.1659 0.1812

S_BER_1301 S284_2 15.83 5.72 0 10 30 50 80 100 0.0287 0.0372 0.0536 0.0691 0.0875 0.0919 0.0539 0.0642 0.0836 0.1009 0.1188 0.1221 0.0723 0.0835 0.1044 0.1222 0.1394 0.1423 0.0964 0.1085 0.1306 0.1488 0.1651 0.1676 0.1148 0.1275 0.1502 0.1686 0.1841 0.1865 0.1333 0.1463 0.1696 0.1879 0.2029 0.2052

S_BRU_3101 SBR1190 15.02 16.84 0 10 30 50 80 100 0.0021 0.0113 0.0297 0.0480 0.0753 0.0914 0.0121 0.0242 0.0483 0.0722 0.1063 0.1218 0.0225 0.0364 0.0640 0.0909 0.1278 0.1420 0.0402 0.0561 0.0872 0.1170 0.1551 0.1674 0.0560 0.0732 0.1065 0.1377 0.1755 0.1864 0.0738 0.0919 0.1269 0.1590 0.1955 0.2051

S_BRU_3102 SBR3190 17.77 16.63 0 10 30 50 80 100 0.0072 0.0164 0.0346 0.0527 0.0791 0.0917 0.0229 0.0348 0.0581 0.0808 0.1113 0.1219 0.0370 0.0504 0.0765 0.1015 0.1328 0.1421 0.0571 0.0721 0.1012 0.1281 0.1593 0.1675 0.0732 0.0893 0.1201 0.1481 0.1789 0.1865 0.0896 0.1066 0.1391 0.1678 0.1980 0.2052

S_BRU_3103 SBR1200 13.52 6.18 0 10 30 50 80 100 0.0055 0.0147 0.0330 0.0512 0.0779 0.0918 0.0144 0.0264 0.0504 0.0739 0.1072 0.1220 0.0272 0.0409 0.0680 0.0942 0.1290 0.1422 0.0497 0.0650 0.0947 0.1227 0.1565 0.1676 0.0709 0.0869 0.1177 0.1456 0.1769 0.1865 0.0874 0.1044 0.1366 0.1652 0.1960 0.2052

S_BRU_3104 S13B 24.74 24.84 0 10 30 50 80 100 0.0067 0.0150 0.0333 0.0512 0.0765 0.0881 0.0162 0.0272 0.0512 0.0747 0.1070 0.1187 0.0236 0.0368 0.0644 0.0914 0.1276 0.1392 0.0339 0.0501 0.0821 0.1131 0.1535 0.1648 0.0429 0.0608 0.0960 0.1297 0.1728 0.1839 0.0525 0.0719 0.1101 0.1465 0.1919 0.2027

S_BRU_3104 YD-S03 19.65 7.34 0 10 30 50 80 100 0.0008 0.0100 0.0284 0.0467 0.0734 0.0899 0.0071 0.0193 0.0436 0.0677 0.1028 0.1205 0.0134 0.0276 0.0557 0.0835 0.1233 0.1408 0.0205 0.0371 0.0699 0.1023 0.1477 0.1664 0.0292 0.0475 0.0836 0.1190 0.1674 0.1854 0.0391 0.0589 0.0981 0.1362 0.1869 0.2042

S_BRU_3105 S151 28.87 25.08 0 10 30 50 80 100 0.0084 0.0162 0.0344 0.0522 0.0769 0.0872 0.0180 0.0283 0.0522 0.0755 0.1072 0.1179 0.0253 0.0376 0.0652 0.0920 0.1277 0.1383 0.0338 0.0494 0.0815 0.1125 0.1530 0.1640 0.0417 0.0596 0.0949 0.1289 0.1722 0.1831 0.0507 0.0702 0.1086 0.1453 0.1912 0.2020

S_LIT_1101 S527_3 86.03 16.97 0 10 30 50 80 100 0.0000 0.0092 0.0261 0.0400 0.0559 0.0641 0.0001 0.0123 0.0354 0.0553 0.0793 0.0920 0.0007 0.0149 0.0421 0.0660 0.0956 0.1111 0.0018 0.0185 0.0509 0.0799 0.1167 0.1355 0.0028 0.0215 0.0577 0.0906 0.1327 0.1540 0.0041 0.0246 0.0646 0.1013 0.1488 0.1723

S_LIT_1102 S12 41.05 11.64 0 10 30 50 80 100 0.0000 0.0092 0.0262 0.0403 0.0567 0.0652 0.0001 0.0123 0.0355 0.0557 0.0802 0.0933 0.0007 0.0149 0.0422 0.0664 0.0966 0.1125 0.0018 0.0186 0.0510 0.0804 0.1178 0.1371 0.0029 0.0215 0.0579 0.0911 0.1339 0.1556 0.0042 0.0247 0.0648 0.1018 0.1500 0.1740

S_LIT_1103 S13 33.57 12.85 0 10 30 50 80 100 0.0000 0.0092 0.0266 0.0417 0.0600 0.0698 0.0002 0.0124 0.0360 0.0573 0.0841 0.0987 0.0010 0.0152 0.0429 0.0682 0.1009 0.1185 0.0024 0.0191 0.0520 0.0825 0.1225 0.1436 0.0037 0.0224 0.0590 0.0934 0.1390 0.1624 0.0053 0.0258 0.0662 0.1043 0.1554 0.1811

S_LIT_1103 S326 25.62 10.24 0 10 30 50 80 100 0.0000 0.0092 0.0267 0.0420 0.0606 0.0707 0.0002 0.0124 0.0361 0.0575 0.0847 0.0998 0.0009 0.0151 0.0429 0.0684 0.1016 0.1197 0.0023 0.0191 0.0520 0.0827 0.1233 0.1448 0.0037 0.0223 0.0591 0.0936 0.1398 0.1637 0.0053 0.0258 0.0662 0.1046 0.1562 0.1824

S_LIT_1105 S331 22.03 10 0 10 30 50 80 100 0.0000 0.0092 0.0271 0.0435 0.0645 0.0764 0.0002 0.0124 0.0364 0.0590 0.0891 0.1065 0.0011 0.0153 0.0434 0.0701 0.1063 0.1267 0.0029 0.0196 0.0528 0.0847 0.1284 0.1522 0.0046 0.0232 0.0602 0.0959 0.1453 0.1714 0.0066 0.0271 0.0678 0.1073 0.1621 0.1903

S_LIT_1106 S314 28.78 10.4 0 10 30 50 80 100 0.0000 0.0092 0.0266 0.0417 0.0600 0.0698 0.0001 0.0124 0.0360 0.0572 0.0840 0.0987 0.0008 0.0150 0.0427 0.0681 0.1007 0.1185 0.0021 0.0189 0.0517 0.0822 0.1223 0.1435 0.0034 0.0221 0.0588 0.0931 0.1387 0.1624 0.0050 0.0255 0.0659 0.1040 0.1552 0.1811

S_LIT_1107 S322 43.82 27.81 0 10 30 50 80 100 0.0000 0.0092 0.0264 0.0409 0.0581 0.0671 0.0001 0.0123 0.0357 0.0563 0.0818 0.0956 0.0007 0.0149 0.0424 0.0671 0.0983 0.1150 0.0019 0.0187 0.0513 0.0812 0.1197 0.1398 0.0031 0.0218 0.0582 0.0919 0.1359 0.1585 0.0045 0.0250 0.0652 0.1027 0.1522 0.1770

S_LIT_1108 S327_2 10.41 15.54 0 10 30 50 80 100 0.0000 0.0092 0.0275 0.0450 0.0694 0.0841 0.0003 0.0125 0.0369 0.0606 0.0942 0.1147 0.0017 0.0159 0.0443 0.0721 0.1118 0.1353 0.0044 0.0212 0.0546 0.0875 0.1348 0.1609 0.0071 0.0257 0.0629 0.0995 0.1522 0.1801 0.0101 0.0306 0.0714 0.1117 0.1695 0.1991

S_LIT_1201 S363 22.9 10.72 0 10 30 50 80 100 0.0000 0.0092 0.0274 0.0445 0.0676 0.0813 0.0008 0.0130 0.0373 0.0606 0.0929 0.1117 0.0023 0.0166 0.0449 0.0723 0.1107 0.1322 0.0050 0.0218 0.0551 0.0876 0.1335 0.1579 0.0075 0.0261 0.0632 0.0995 0.1508 0.1771 0.0099 0.0304 0.0712 0.1112 0.1679 0.1961

S_LIT_1201 S368 38.24 10.72 0 10 30 50 80 100 0.0000 0.0092 0.0267 0.0420 0.0606 0.0706 0.0013 0.0135 0.0371 0.0585 0.0857 0.0998 0.0025 0.0167 0.0445 0.0700 0.1030 0.1196 0.0029 0.0197 0.0526 0.0833 0.1238 0.1447 0.0047 0.0233 0.0601 0.0946 0.1406 0.1636 0.0068 0.0273 0.0677 0.1060 0.1575 0.1823

S_LIT_1202 S360 18.47 12.13 0 10 30 50 80 100 0.0021 0.0108 0.0283 0.0436 0.0622 0.0707 0.0060 0.0170 0.0406 0.0619 0.0888 0.0999 0.0094 0.0218 0.0495 0.0749 0.1073 0.1197 0.0143 0.0286 0.0613 0.0917 0.1310 0.1448 0.0184 0.0340 0.0705 0.1046 0.1489 0.1637 0.0228 0.0397 0.0798 0.1176 0.1667 0.1825

S_LIT_1203 S367 13.83 11.18 0 10 30 50 80 100 0.0045 0.0127 0.0307 0.0474 0.0692 0.0787 0.0102 0.0205 0.0446 0.0673 0.0975 0.1090 0.0149 0.0267 0.0547 0.0813 0.1168 0.1294 0.0215 0.0352 0.0681 0.0996 0.1414 0.1550 0.0269 0.0421 0.0786 0.1136 0.1600 0.1742 0.0325 0.0493 0.0894 0.1278 0.1785 0.1931

S_LIT_3201 S834 254.1 39.3 0 10 30 50 80 100 0.0035 0.0113 0.0255 0.0349 0.0439 0.0458 0.0059 0.0162 0.0363 0.0508 0.0652 0.0684 0.0080 0.0197 0.0440 0.0619 0.0804 0.0843 0.0109 0.0245 0.0538 0.0763 0.1002 0.1052 0.0132 0.0282 0.0614 0.0873 0.1153 0.1213 0.0157 0.0320 0.0689 0.0984 0.1306 0.1374

S_LIT_3202 S169 46.31 15.39 0 10 30 50 80 100 0.0075 0.0147 0.0321 0.0474 0.0656 0.0710 0.0125 0.0220 0.0456 0.0668 0.0929 0.1002 0.0166 0.0277 0.0552 0.0804 0.1117 0.1201 0.0223 0.0353 0.0678 0.0979 0.1356 0.1452 0.0270 0.0414 0.0776 0.1113 0.1537 0.1642 0.0319 0.0477 0.0875 0.1247 0.1716 0.1829

S_LIT_3203 S593 10.17 12.91 0 10 30 50 80 100 0.0115 0.0185 0.0365 0.0535 0.0756 0.0823 0.0193 0.0288 0.0526 0.0753 0.1048 0.1128 0.0255 0.0367 0.0643 0.0906 0.1247 0.1333 0.0339 0.0475 0.0797 0.1105 0.1498 0.1590 0.0405 0.0560 0.0917 0.1257 0.1686 0.1782 0.0473 0.0649 0.1038 0.1409 0.1872 0.1971

S_LIT_3204 S832 136.35 49.19 0 10 30 50 80 100 0.0045 0.0121 0.0278 0.0394 0.0513 0.0543 0.0076 0.0176 0.0394 0.0565 0.0750 0.0796 0.0103 0.0217 0.0475 0.0684 0.0917 0.0972 0.0139 0.0272 0.0581 0.0838 0.1131 0.1200 0.0169 0.0315 0.0662 0.0956 0.1295 0.1374 0.0200 0.0359 0.0744 0.1074 0.1459 0.1548

S_LIT_3301 S450_1 11.47 12.17 0 10 30 50 80 100 0.0130 0.0199 0.0380 0.0551 0.0777 0.0845 0.0216 0.0312 0.0549 0.0777 0.1072 0.1151 0.0284 0.0399 0.0673 0.0936 0.1274 0.1356 0.0375 0.0518 0.0837 0.1141 0.1527 0.1613 0.0446 0.0612 0.0963 0.1299 0.1717 0.1805 0.0519 0.0708 0.1092 0.1456 0.1904 0.1995

S_LIT_3302 S450_2 51.06 10.48 0 10 30 50 80 100 0.0066 0.0138 0.0310 0.0454 0.0620 0.0668 0.0110 0.0206 0.0438 0.0641 0.0885 0.0952 0.0147 0.0257 0.0530 0.0773 0.1068 0.1146 0.0197 0.0327 0.0650 0.0942 0.1302 0.1393 0.0236 0.0382 0.0742 0.1071 0.1479 0.1580 0.0279 0.0439 0.0835 0.1201 0.1655 0.1765

S_LOW_3101 SRO1200 12.42 7.51 0 10 30 50 80 100 0.0186 0.0275 0.0451 0.0621 0.0846 0.0913 0.0367 0.0481 0.0702 0.0910 0.1160 0.1217 0.0507 0.0634 0.0882 0.1110 0.1369 0.1419 0.0696 0.0841 0.1116 0.1363 0.1627 0.1673 0.0845 0.1001 0.1295 0.1555 0.1820 0.1863 0.0998 0.1163 0.1473 0.1744 0.2009 0.2050

S_LOW_3102 S252_8 20.49 42.34 0 10 30 50 80 100 0.0038 0.0130 0.0313 0.0494 0.0755 0.0890 0.0135 0.0256 0.0496 0.0733 0.1064 0.1196 0.0233 0.0373 0.0648 0.0917 0.1280 0.1400 0.0284 0.0448 0.0772 0.1087 0.1512 0.1656 0.0376 0.0556 0.0912 0.1256 0.1708 0.1847 0.0474 0.0670 0.1056 0.1426 0.1899 0.2035

S_LOW_3104 S223 26.01 7.92 0 10 30 50 80 100 0.0161 0.0251 0.0428 0.0602 0.0835 0.0913 0.0337 0.0452 0.0676 0.0889 0.1151 0.1217 0.0472 0.0602 0.0853 0.1087 0.1359 0.1419 0.0659 0.0806 0.1086 0.1341 0.1619 0.1673 0.0809 0.0967 0.1266 0.1533 0.1812 0.1863 0.0963 0.1130 0.1446 0.1724 0.2002 0.2050

S_LOW_3105 S134_9 18.13 32.44 0 10 30 50 80 100 0.0084 0.0169 0.0351 0.0530 0.0782 0.0887 0.0186 0.0302 0.0540 0.0772 0.1088 0.1194 0.0266 0.0404 0.0677 0.0943 0.1294 0.1398 0.0384 0.0545 0.0861 0.1165 0.1553 0.1654 0.0483 0.0660 0.1006 0.1336 0.1746 0.1845 0.0589 0.0780 0.1154 0.1509 0.1937 0.2033

S_LOW_3202 S219 10.13 25.2 0 10 30 50 80 100 0.0185 0.0274 0.0449 0.0620 0.0845 0.0915 0.0377 0.0489 0.0709 0.0914 0.1160 0.1218 0.0523 0.0650 0.0894 0.1117 0.1368 0.1421 0.0724 0.0866 0.1135 0.1376 0.1628 0.1674 0.0883 0.1035 0.1321 0.1571 0.1820 0.1864 0.1045 0.1205 0.1505 0.1763 0.2011 0.2051

S_LOW_3203 S226_2 22.74 20.71 0 10 30 50 80 100 0.0108 0.0195 0.0376 0.0555 0.0805 0.0904 0.0239 0.0357 0.0591 0.0818 0.1118 0.1209 0.0345 0.0481 0.0747 0.1002 0.1326 0.1412 0.0493 0.0650 0.0953 0.1240 0.1587 0.1667 0.0615 0.0785 0.1115 0.1423 0.1781 0.1857 0.0743 0.0927 0.1280 0.1605 0.1972 0.2045

S_LOW_3201 S198 34.14 12.93 0 10 30 50 80 100 0.0114 0.0201 0.0381 0.0560 0.0810 0.0908 0.0259 0.0376 0.0608 0.0833 0.1126 0.1213 0.0376 0.0510 0.0773 0.1024 0.1336 0.1416 0.0538 0.0691 0.0990 0.1269 0.1597 0.1670 0.0669 0.0836 0.1158 0.1455 0.1792 0.1860 0.0806 0.0985 0.1329 0.1641 0.1983 0.2047

S_LOW_3202 S170 31.57 67.1 0 10 30 50 80 100 0.0056 0.0138 0.0319 0.0489 0.0715 0.0810 0.0123 0.0227 0.0467 0.0697 0.1004 0.1115 0.0176 0.0295 0.0574 0.0842 0.1200 0.1319 0.0250 0.0390 0.0717 0.1032 0.1450 0.1576 0.0311 0.0467 0.0830 0.1179 0.1638 0.1768 0.0375 0.0549 0.0946 0.1328 0.1825 0.1958

S_LOW_3204 S187 66.84 49.67 0 10 30 50 80 100 0.0033 0.0117 0.0289 0.0433 0.0601 0.0667 0.0072 0.0180 0.0412 0.0616 0.0864 0.0950 0.0105 0.0226 0.0500 0.0744 0.1045 0.1145 0.0151 0.0291 0.0615 0.0909 0.1277 0.1392 0.0190 0.0344 0.0705 0.1037 0.1454 0.1578 0.0232 0.0399 0.0797 0.1165 0.1629 0.1764

S_LOW_3205 S570_2 145.87 46.54 0 10 30 50 80 100 0.0098 0.0178 0.0360 0.0538 0.0784 0.0882 0.0200 0.0308 0.0546 0.0778 0.1089 0.1188 0.0276 0.0408 0.0682 0.0947 0.1294 0.1392 0.0387 0.0548 0.0864 0.1167 0.1553 0.1649 0.0484 0.0660 0.1007 0.1337 0.1746 0.1840 0.0586 0.0777 0.1153 0.1508 0.1937 0.2029

S_BEA_1105 S779 18.65 20.1 0 10 30 50 80 100 0.0167 0.0256 0.0433 0.0606 0.0838 0.0913 0.0343 0.0457 0.0681 0.0893 0.1153 0.1217 0.0479 0.0608 0.0858 0.1091 0.1361 0.1419 0.0667 0.0813 0.1092 0.1346 0.1621 0.1673 0.0817 0.0974 0.1272 0.1538 0.1814 0.1863 0.0971 0.1138 0.1453 0.1728 0.2004 0.2050

S_BEA_1107 S824_3 100.93 75.63 0 10 30 50 80 100 0.0005 0.0095 0.0243 0.0344 0.0443 0.0484 0.0023 0.0139 0.0347 0.0500 0.0660 0.0719 0.0030 0.0166 0.0415 0.0605 0.0808 0.0884 0.0051 0.0209 0.0509 0.0746 0.1007 0.1099 0.0070 0.0243 0.0581 0.0854 0.1159 0.1264 0.0090 0.0279 0.0654 0.0963 0.1314 0.1430

S_BEA_1104 S771 16.42 73.89 0 10 30 50 80 100 0.0106 0.0187 0.0369 0.0547 0.0795 0.0892 0.0217 0.0330 0.0567 0.0797 0.1104 0.1198 0.0302 0.0439 0.0710 0.0971 0.1310 0.1402 0.0432 0.0591 0.0903 0.1200 0.1570 0.1658 0.0539 0.0713 0.1054 0.1375 0.1764 0.1848 0.0651 0.0840 0.1207 0.1551 0.1954 0.2037

S_BEA_1103 S806 35.27 66.13 0 10 30 50 80 100 0.0077 0.0153 0.0334 0.0505 0.0731 0.0818 0.0152 0.0248 0.0488 0.0718 0.1022 0.1123 0.0210 0.0322 0.0600 0.0867 0.1221 0.1327 0.0289 0.0423 0.0749 0.1062 0.1472 0.1584 0.0353 0.0505 0.0866 0.1212 0.1661 0.1777 0.0419 0.0590 0.0984 0.1362 0.1847 0.1966

S_BEA_1102 S703 57.35 80.03 0 10 30 50 80 100 0.0026 0.0110 0.0275 0.0406 0.0551 0.0606 0.0060 0.0167 0.0393 0.0582 0.0801 0.0876 0.0088 0.0208 0.0476 0.0704 0.0974 0.1062 0.0121 0.0262 0.0580 0.0859 0.1195 0.1301 0.0152 0.0307 0.0663 0.0979 0.1365 0.1482 0.0185 0.0353 0.0748 0.1100 0.1534 0.1663

S_BEA_1102 S702 10.85 32.49 0 10 30 50 80 100 0.0090 0.0181 0.0363 0.0543 0.0802 0.0917 0.0267 0.0384 0.0614 0.0836 0.1126 0.1220 0.0418 0.0549 0.0806 0.1047 0.1340 0.1422 0.0628 0.0776 0.1058 0.1316 0.1605 0.1676 0.0795 0.0952 0.1251 0.1517 0.1800 0.1865 0.0964 0.1130 0.1442 0.1715 0.1991 0.2052

S_BEA_1101 S179 25.96 70.34 0 10 30 50 80 100 0.0095 0.0169 0.0351 0.0527 0.0767 0.0859 0.0185 0.0284 0.0523 0.0755 0.1067 0.1166 0.0254 0.0372 0.0648 0.0915 0.1269 0.1371 0.0348 0.0493 0.0815 0.1124 0.1525 0.1628 0.0422 0.0592 0.0945 0.1285 0.1716 0.1819 0.0498 0.0693 0.1079 0.1446 0.1905 0.2008

S_BEA_1101 S265 26.44 37.03 0 10 30 50 80 100 0.0082 0.0161 0.0344 0.0523 0.0776 0.0885 0.0184 0.0292 0.0531 0.0764 0.1083 0.1191 0.0262 0.0394 0.0669 0.0935 0.1290 0.1396 0.0361 0.0523 0.0841 0.1148 0.1545 0.1652 0.0454 0.0632 0.0981 0.1316 0.1738 0.1843 0.0553 0.0747 0.1125 0.1485 0.1928 0.2031

S_URR_1101 S789 57.55 13.07 0 10 30 50 80 100 0.0019 0.0111 0.0295 0.0478 0.0750 0.0911 0.0106 0.0227 0.0469 0.0708 0.1054 0.1215 0.0202 0.0342 0.0619 0.0891 0.1268 0.1418 0.0369 0.0529 0.0844 0.1148 0.1542 0.1672 0.0526 0.0699 0.1037 0.1356 0.1748 0.1863 0.0685 0.0870 0.1227 0.1559 0.1944 0.2049

S_URR_1102 S795_2 16.89 18.12 0 10 30 50 80 100 0.0115 0.0205 0.0386 0.0563 0.0814 0.0918 0.0281 0.0397 0.0625 0.0844 0.1128 0.1221 0.0444 0.0574 0.0826 0.1061 0.1342 0.1423 0.0672 0.0815 0.1089 0.1336 0.1606 0.1676 0.0850 0.1002 0.1288 0.1540 0.1800 0.1866 0.1031 0.1189 0.1485 0.1740 0.1991 0.2052

S_URR_1105 S665 22.01 53.43 0 10 30 50 80 100 0.0023 0.0114 0.0296 0.0469 0.0704 0.0824 0.0078 0.0192 0.0434 0.0667 0.0988 0.1130 0.0128 0.0258 0.0539 0.0811 0.1185 0.1334 0.0199 0.0351 0.0680 0.1000 0.1435 0.1592 0.0258 0.0426 0.0791 0.1146 0.1624 0.1784 0.0319 0.0506 0.0905 0.1293 0.1811 0.1973

S_URR_1201 S788 18.13 15.44 0 10 30 50 80 100 0.0048 0.0140 0.0323 0.0506 0.0775 0.0919 0.0223 0.0341 0.0574 0.0800 0.1104 0.1221 0.0398 0.0530 0.0786 0.1027 0.1324 0.1423 0.0669 0.0811 0.1082 0.1326 0.1595 0.1676 0.0897 0.1043 0.1316 0.1553 0.1794 0.1865 0.1146 0.1291 0.1557 0.1778 0.1990 0.2052

S_URR_1202 S787 32.18 15.84 0 10 30 50 80 100 0.0026 0.0118 0.0302 0.0485 0.0755 0.0911 0.0084 0.0206 0.0448 0.0689 0.1040 0.1214 0.0165 0.0306 0.0585 0.0860 0.1249 0.1417 0.0328 0.0489 0.0808 0.1116 0.1525 0.1672 0.0459 0.0635 0.0979 0.1309 0.1725 0.1861 0.0580 0.0771 0.1141 0.1490 0.1918 0.2049

S_URR_1205 S654 42.65 39.05 0 10 30 50 80 100 0.0034 0.0119 0.0294 0.0448 0.0637 0.0716 0.0079 0.0186 0.0423 0.0637 0.0908 0.1009 0.0116 0.0237 0.0514 0.0769 0.1094 0.1208 0.0168 0.0308 0.0635 0.0940 0.1332 0.1460 0.0212 0.0365 0.0730 0.1071 0.1512 0.1649 0.0259 0.0426 0.0826 0.1204 0.1692 0.1837

S_URR_1301 S637 28.65 25.05 0 10 30 50 80 100 0.0030 0.0122 0.0306 0.0487 0.0747 0.0886 0.0112 0.0232 0.0474 0.0712 0.1049 0.1192 0.0154 0.0295 0.0575 0.0851 0.1239 0.1396 0.0256 0.0420 0.0746 0.1065 0.1499 0.1652 0.0343 0.0524 0.0883 0.1231 0.1695 0.1843 0.0437 0.0634 0.1023 0.1399 0.1887 0.2032

S_URR_1301 S786 14.96 18.13 0 10 30 50 80 100 0.0027 0.0119 0.0302 0.0486 0.0759 0.0919 0.0146 0.0266 0.0505 0.0740 0.1071 0.1221 0.0247 0.0384 0.0656 0.0920 0.1276 0.1423 0.0485 0.0638 0.0934 0.1213 0.1552 0.1676 0.0655 0.0818 0.1130 0.1416 0.1748 0.1866 0.0830 0.1001 0.1326 0.1616 0.1939 0.2052

S_URR_1302 S230 37.57 18.06 0 10 30 50 80 100 0.0039 0.0128 0.0311 0.0489 0.0742 0.0868 0.0097 0.0214 0.0456 0.0694 0.1029 0.1175 0.0159 0.0295 0.0575 0.0850 0.1232 0.1380 0.0247 0.0410 0.0737 0.1056 0.1489 0.1636 0.0323 0.0505 0.0865 0.1215 0.1682 0.1828 0.0405 0.0604 0.0996 0.1376 0.1873 0.2017

Unitary Discharge - 25 Yr AES

(m3/s) / Ha

Unitary Discharge - 50 Yr AES

(m3/s) / Ha

Unitary Discharge - 100 Yr AES

(m3/s) / Ha

Unitary Discharge - 2 Yr AES

(m3/s) / Ha

Unitary Discharge - 5Yr AES

(m3/s) / Ha

Unitary Discharge - 10Yr AES

(m3/s) / Ha

Table E1: Unitary Discharge Rates from Baseline Conditions Model

Storage Name
Subcatchment

Name

Subcatchment

Area

[ha]

Baseline

Model Imp.

[%]

Subcatchment Impervious

[%]



2 YEAR UNITARY DISCHARGE FROM BASELINE MODEL VERSUS IMPERVIOUS COVERAGE OF SUBCATCHMENT
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5 YEAR UNITARY DISCHARGE FROM BASELINE MODEL VERSUS IMPERVIOUS COVERAGE OF SUBCATCHMENT
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y = 0.0006x + 0.035

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0 10 20 30 40 50 60 70 80 90 100

U
n

it
ar

y 
D

is
ch

ar
ge

 (
m

3
/s

 /
 h

a)

Impervious (%)

Little Rouge - Upper Basin: Areas LIT_1100 and LIT_1200
AES - 6 hour - 10 Year Storm (Bloor St. Guage)

Baseline Model (Unitary Discharge versus Impervious)

Data

Linear (Data)



25 YEAR UNITARY DISCHARGE FROM BASELINE MODEL VERSUS IMPERVIOUS COVERAGE OF SUBCATCHMENT
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Berczy Creek - Upper Basin: Areas BER_1100 and BER_1200
AES - 6 hour - 25 Year Storm (Bloor St. Guage)

Baseline Model (Unitary Discharge versus Impervious)
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Bruce Creek - Lower Basin: Areas BRU_3100
AES - 6 hour - 25 Year Storm (Bloor St. Guage)

Baseline Model (Unitary Discharge versus Impervious)
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Little Rouge - Lower Basin: Areas LIT_3200 and LIT_3300
AES - 6 hour - 25 Year Storm (Bloor St. Guage)

Baseline Model (Unitary Discharge versus Impervious)
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Upper Rouge - Upper Basin: Areas URR_1100 , URR_1200 and URR_1300
AES - 6 hour - 25 Year Storm (Bloor St. Guage)

Baseline Model (Unitary Discharge versus Impervious)
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Robinson Creek - Upper Basin: Areas LOW_3100
AES - 6 hour - 25 Year Storm (Bloor St. Guage)

Baseline Model (Unitary Discharge versus Impervious)
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Beaver Creek - Upper West Basin: Areas BEA_1100
AES - 6 hour - 25 Year Storm (Bloor St. Guage)

Baseline Model (Unitary Discharge versus Impervious)
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AES - 6 hour - 25 Year Storm (Bloor St. Guage)

Baseline Model (Unitary Discharge versus Impervious)
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Little Rouge - Upper Basin: Areas LIT_1100 and LIT_1200
AES - 6 hour - 50 Year Storm (Bloor St. Guage)
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Data

Linear (Data)

y = 0.0014x + 0.0466

0

0.05

0.1

0.15

0.2

0.25

0 10 20 30 40 50 60 70 80 90 100

U
n

it
ar

y 
D

is
ch

ar
ge

 (
m

3
/s

 /
 h

a)

Impervious (%)

Eckhart Creek - Upper East Basin: Areas BEA_3100
AES - 6 hour - 50 Year Storm (Bloor St. Guage)

Baseline Model (Unitary Discharge versus Impervious)

Data

Linear (Data)

y = 0.0014x + 0.0574

0

0.05

0.1

0.15

0.2

0.25

0 10 20 30 40 50 60 70 80 90 100

U
n

it
ar

y 
D

is
ch

ar
ge

 (
m

3
/s

 /
 h

a)

Impervious (%)

Berczy Creek - Upper Basin: Areas BER_1100 and BER_1200
AES - 6 hour - 50 Year Storm (Bloor St. Guage)

Baseline Model (Unitary Discharge versus Impervious)
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Bruce Creek - Lower Basin: Areas BRU_3100
AES - 6 hour - 50 Year Storm (Bloor St. Guage)

Baseline Model (Unitary Discharge versus Impervious)
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Little Rouge - Lower Basin: Areas LIT_3200 and LIT_3300
AES - 6 hour - 50 Year Storm (Bloor St. Guage)

Baseline Model (Unitary Discharge versus Impervious)
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Upper Rouge - Upper Basin: Areas URR_1100 , URR_1200 and URR_1300
AES - 6 hour - 50 Year Storm (Bloor St. Guage)

Baseline Model (Unitary Discharge versus Impervious)

Data

Linear (Data)

y = 0.0013x + 0.0695

0

0.05

0.1

0.15

0.2

0.25

0 10 20 30 40 50 60 70 80 90 100

U
n

it
ar

y 
D

is
ch

ar
ge

 (
m

3
/s

 /
 h

a)

Impervious (%)

Robinson Creek - Upper Basin: Areas LOW_3100
AES - 6 hour - 50 Year Storm (Bloor St. Guage)

Baseline Model (Unitary Discharge versus Impervious)
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Beaver Creek - Upper West Basin: Areas BEA_1100
AES - 6 hour - 50 Year Storm (Bloor St. Guage)
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Berczy Creek - Lower Basin: Areas BER_1300
AES - 6 hour - 50 Year Storm (Bloor St. Guage)

Baseline Model (Unitary Discharge versus Impervious)
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Little Rouge - Upper Basin: Areas LIT_1100 and LIT_1200
AES - 6 hour - 100 Year Storm (Bloor St. Guage)

Baseline Model (Unitary Discharge versus Impervious)
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Eckhart Creek - Upper East Basin: Areas BEA_3100
AES - 6 hour - 100 Year Storm (Bloor St. Guage)

Baseline Model (Unitary Discharge versus Impervious)
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Berczy Creek - Upper Basin: Areas BER_1100 and BER_1200
AES - 6 hour - 100 Year Storm (Bloor St. Guage)

Baseline Model (Unitary Discharge versus Impervious)
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Bruce Creek - Lower Basin: Areas BRU_3100
AES - 6 hour - 100 Year Storm (Bloor St. Guage)

Baseline Model (Unitary Discharge versus Impervious)
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Little Rouge - Lower Basin: Areas LIT_3200 and LIT_3300
AES - 6 hour - 100 Year Storm (Bloor St. Guage)

Baseline Model (Unitary Discharge versus Impervious)
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Upper Rouge - Upper Basin: Areas URR_1100 , URR_1200 and URR_1300
AES - 6 hour - 100 Year Storm (Bloor St. Guage)

Baseline Model (Unitary Discharge versus Impervious)
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Robinson Creek - Upper Basin: Areas LOW_3100
AES - 6 hour - 100 Year Storm (Bloor St. Guage)

Baseline Model (Unitary Discharge versus Impervious)
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Beaver Creek - Upper West Basin: Areas BEA_1100
AES - 6 hour - 100 Year Storm (Bloor St. Guage)

Baseline Model (Unitary Discharge versus Impervious)
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Berczy Creek - Lower Basin: Areas BER_1300
AES - 6 hour - 100 Year Storm (Bloor St. Guage)

Baseline Model (Unitary Discharge versus Impervious)
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Slope Intercept Slope Intercept Slope Intercept Slope Intercept Slope Intercept Slope Intercept

BEA_3100 Eckardt Creek - Upper East Basin 0.0008 0.0091 0.0010 0.0196 0.0012 0.0374 0.0013 0.0374 0.0014 0.0466 0.0016 0.0562

BER_1100 Berczy Creek - Upper Basin 0.0008 0.0094 0.0010 0.0251 0.0011 0.0524 0.0012 0.0524 0.0013 0.0665 0.0013 0.0810

BER_1200 Berczy Creek - Central Basin 0.0008 0.0084 0.0010 0.0185 0.0012 0.0386 0.0013 0.0386 0.0014 0.0482 0.0015 0.0583

BER_1300 Berczy Creek - Lower Basin 0.0007 0.0319 0.0007 0.0589 0.0007 0.1034 0.0007 0.1034 0.0007 0.1224 0.0007 0.1413

BRU_3100 Bruce Creek - Lower Basin 0.0009 0.0059 0.0011 0.0171 0.0012 0.0439 0.0013 0.0439 0.0014 0.0582 0.0014 0.0724

LIT_1000 Little Rouge - Upper Basin 0.0007 0.0032 0.0010 0.0046 0.0012 0.0088 0.0014 0.0088 0.0016 0.0112 0.0018 0.0138

LIT_3200 Little Rouge - Lower Basin 0.0006 0.0107 0.0009 0.0167 0.0010 0.0280 0.0012 0.0280 0.0013 0.0332 0.0015 0.0386

LOW_3100 Robinson Creek - Upper Basin 0.0006 0.0135 0.0009 0.0289 0.0010 0.0563 0.0012 0.0563 0.0013 0.0695 0.0015 0.0832

LOW_3200 Robinson Creek - Lower West Basin 0.0008 0.0118 0.0010 0.0244 0.0011 0.0476 0.0012 0.0476 0.0013 0.0586 0.0014 0.0700

BEA_1100 Beaver Creek - Upper West Basin 0.0007 0.0103 0.0009 0.0212 0.0011 0.0416 0.0012 0.0416 0.0013 0.0513 0.0014 0.0613

URR_1000 Upper Rouge - Upper Basin 0.0008 0.0052 0.0011 0.0156 0.0012 0.0422 0.0013 0.0422 0.0014 0.0557 0.0014 0.0695

[imp] ha [perv] ha [imp] ha [perv] ha [imp] ha [perv] ha [imp] ha [perv] ha [imp] ha [perv] ha [imp] ha [perv] ha

BEA_3100 Eckardt Creek - Upper East Basin 0.089 0.009 0.122 0.020 0.155 0.037 0.171 0.037 0.191 0.047 0.212 0.060

BEA_1100 Beaver Creek - Upper West Basin 0.084 0.010 0.115 0.021 0.148 0.042 0.163 0.042 0.183 0.051 0.202 0.061

BER_1100 Berczy Creek - Upper Basin 0.093 0.009 0.126 0.025 0.162 0.052 0.176 0.052 0.196 0.067 0.216 0.081

BER_1200 Berczy Creek - Central Basin 0.088 0.008 0.120 0.019 0.154 0.039 0.169 0.039 0.190 0.048 0.210 0.058

BER_1300 Berczy Creek - Lower Basin 0.097 0.032 0.129 0.059 0.175 0.103 0.176 0.103 0.196 0.122 0.214 0.141

BRU_3100 Bruce Creek - Lower Basin 0.092 0.006 0.125 0.017 0.163 0.044 0.175 0.044 0.195 0.058 0.215 0.072

LIT_1100 Little Rouge - Upper Basin 0.075 0.003 0.105 0.005 0.129 0.009 0.152 0.009 0.172 0.011 0.191 0.014

LIT_1200 Little Rouge - Upper Basin 0.075 0.003 0.105 0.005 0.129 0.009 0.152 0.009 0.172 0.011 0.191 0.014

LIT_3200 Little Rouge - Lower Basin 0.072 0.011 0.102 0.017 0.129 0.028 0.148 0.028 0.168 0.033 0.187 0.039

LIT_3300 Little Rouge - Lower Basin 0.072 0.011 0.102 0.017 0.129 0.028 0.148 0.028 0.168 0.033 0.187 0.039

LOW_3100 Robinson Creek - Upper Basin 0.089 0.012 0.121 0.024 0.156 0.048 0.170 0.048 0.190 0.059 0.210 0.070

LOW_3200 Robinson Creek - Lower West Basin 0.089 0.012 0.121 0.024 0.156 0.048 0.170 0.048 0.190 0.059 0.210 0.070

URR_2400 Upper Rouge - Upper East Basin 0.090 0.005 0.122 0.016 0.161 0.042 0.172 0.042 0.192 0.056 0.212 0.070

URR_1100 Upper Rouge - Upper Basin 0.090 0.005 0.122 0.016 0.161 0.042 0.172 0.042 0.192 0.056 0.212 0.070

URR_1200 Upper Rouge - Upper Basin 0.090 0.005 0.122 0.016 0.161 0.042 0.172 0.042 0.192 0.056 0.212 0.070

URR_1400 Upper Rouge - Upper East Basin 0.090 0.005 0.122 0.016 0.161 0.042 0.172 0.042 0.192 0.056 0.212 0.070

URR_1500 Upper Rouge - Upper East Basin 0.090 0.005 0.122 0.016 0.161 0.042 0.172 0.042 0.192 0.056 0.212 0.070

URR_1300 Upper Rouge - Upper Basin 0.090 0.005 0.122 0.016 0.161 0.042 0.172 0.042 0.192 0.056 0.212 0.070

[imp] ha [perv] ha [imp] ha [perv] ha [imp] ha [perv] ha [imp] ha [perv] ha [imp] ha [perv] ha [imp] ha [perv] ha

BEA_3000 Eckardt Creek - Upper East Basin 0.089 0.009 0.122 0.020 0.155 0.037 0.171 0.037 0.191 0.047 0.212 0.060

BEA_1000 Beaver Creek - Upper West Basin 0.084 0.010 0.115 0.021 0.148 0.042 0.163 0.042 0.183 0.051 0.202 0.061

BER_1100 Berczy Creek - Upper Basin 0.093 0.009 0.126 0.025 0.162 0.052 0.176 0.052 0.196 0.067 0.216 0.081

BER_1200 Berczy Creek - Central Basin 0.088 0.008 0.120 0.019 0.154 0.039 0.169 0.039 0.190 0.048 0.210 0.058

BER_1300 Berczy Creek - Lower Basin 0.097 0.032 0.129 0.059 0.175 0.103 0.176 0.103 0.196 0.122 0.214 0.141

BRU_3000 Bruce Creek - Lower Basin 0.092 0.006 0.125 0.017 0.163 0.044 0.175 0.044 0.195 0.058 0.215 0.072

LIT_1000 Little Rouge - Upper Basin 0.075 0.003 0.105 0.005 0.129 0.009 0.152 0.009 0.172 0.011 0.191 0.014

LIT_3000 Little Rouge - Lower Basin 0.072 0.011 0.102 0.017 0.129 0.028 0.148 0.028 0.168 0.033 0.187 0.039

LOW_3000 Robinson Creek - Lower West Basin 0.089 0.012 0.121 0.024 0.156 0.048 0.170 0.048 0.190 0.059 0.210 0.070

LOW_3200 Robinson Creek - Upper Basin 0.089 0.012 0.121 0.024 0.156 0.048 0.170 0.048 0.190 0.059 0.210 0.070

URR_1000 Upper Rouge - Upper Basin 0.090 0.005 0.122 0.016 0.161 0.042 0.172 0.042 0.192 0.056 0.212 0.070

Unitary Discharge

(m3/s / ha)

Unitary Discharge

(m3/s / ha)

Table E4: Storm Water Management Facility Sizing Criteria - Final Criteria with Consolidated Areas

2 Year 5 Year 10 Year 50Year

Subcatchment

Group

Subcatchment

Group

25 Year 100 Year2 Year 5 Year 10 Year 50 Year

25 Year 100 Year

Table E2: Storm Water Management Facility Sizing Criteria - Slope/Intercept Method

Subcatchment

Group
Name

2 Year 5 Year 10 Year 25 Year 50 Year 100 Year

Table E3: Storm Water Management Facility Sizing Criteria - Component Method


