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1.0 INTRODUCTION 
Civica Infrastructure Inc. (Civica) was retained by the Toronto and Region Conservation 
Authority (TRCA) to help update the hydrologic model for the Humber River Watershed. 
The study area is shown in Figure 1.1. The Humber River Watershed covers 903 km2 
reaching from the headwaters at the Niagara Escarpment and Oak Ridges Moraine 
down through flat clay and till plains to the marshes and river mouth at Lake Ontario.  
 
Currently, TRCA uses the hydrologic model for the Humber River Watershed that was 
produced by Aquafor Beech Limited in 2002. Prior to the 2002 Humber Hydrology 
Update, a number of hydrologic studies and floodplain mapping projects were carried 
out, dating back to mid-1970. In 1979, James F. MacLaren Limited developed a 
hydrologic model based on HYMO for the Humber River Watershed. This model was 
updated for some areas within the Humber River Watershed as part of other studies 
(Aquafor Beech Limited, 1996: Cosburn Patterson Wardman Limited, 1991: Gore and 
Storrie Limited, 1989), and for the entire Humber River Watershed (Aquafor Beech 
Limited, 1997). In 2001, Schaeffers Consulting Engineers prepared an updated 
hydrologic model for the upper part of East Humber River subwatershed. 
 
Since the completion of the 2002 Humber Hydrology Update, urban development within 
the Humber River Watershed has increased, including the construction of new 
stormwater management facilities. In addition, planning has also continued to progress 
to support further urban development in municipalities like Vaughan, Caledon, 
Brampton, King and Richmond Hill. These development plans are not reflected in the 
2002 Humber Hydrology Update. TRCA has recognized the need to update the 
hydrology and stormwater management strategy in order to reflect the current 
development condition and the approved Official Plans that were not included in the 
2002 Humber Hydrology Update. 
 
As Phase 1 of the update to the hydrology and stormwater management strategy, 
TRCA has initiated a hydrology study for the Humber River watershed to estimate peak 
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flows for 2 to 100 year design storms and the Regional storm under existing and future 
land use scenarios. Upon completion of Phase 1, Phase 2 will follow involving an 
update of stormwater management quantity control criteria to mitigate the effects of 
future urban expansion in the watershed. 
 
The first phase of the current Humber River Hydrology Update Study is being carried 
out with the following key objectives: 
 

 Update the hydrologic modelling to reflect the land use changes since the 
2002 study; 

 Calibrate the updated model using rainfall-runoff data from recent storm 
events; and, 

 Estimate peak flows for 2 to 500 year design storms and the Regional storm 
under existing and future land use scenarios. 
 

Once the calibrated and validated model is peer-reviewed and approved by TRCA, then 
the second phase of the Humber River hydrology update will follow and this phase will 
involve an update of stormwater management quantity control criteria to mitigate the 
effects of future urban expansion in the watershed. The second phase of the current 
Humber River Hydrology Update Study will be undertaken with the following key 
objectives: 
 

 Assess and update the stormwater management criteria developed as part of 
the previous 2002 study; 

 Assess impacts to Regional Storm flows associated with proposed future 
urban development; 

 Develop flood (quantity) control criteria to be implemented within proposed 
future development lands. 

  



Figure 1.1: Study Area
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2.0 MODEL UPDATE 
2.1 Model Development 

2.1.1 Model Selection 
Over 50% of the Humber River Watershed (the larger portion) is covered with natural 
vegetation and wetlands or farmed. The hydrology of this portion is characterized as 
rural hydrology. Visual OTTHYMO 4.0 (VO4) is the latest update to Visual OTTHYMO 
2.0 (VO2) and has well established rural and urban catchment routines to simulate both 
rural and urban hydrology. VO4 also has Geographic Information System (GIS) 
capabilities that allow the use of mapping data to manage model data. 
 
VO4 has been widely used for Watershed Studies, Sub-watershed Studies, Master 
Drainage Plans, Functional Stormwater Management Plans, Site Plans, and Stormwater 
Management Pond Design within the Humber Watershed. VO2 has been accepted as a 
valid hydrologic simulation model by most municipal governments, the Association of 
Conservation Authorities of Ontario, the Ministry of Municipal Affairs, the Ministry of 
Natural Resources, the Ministry of the Environment and Climate Change, and the 
Ministry of Transportation, Based on these reasons, VO4 was selected to model the 
hydrology of the Humber River Watershed. 
 

2.1.2 Watershed Discretization 
As part of the 2012 Hydrologic Impacts of Future Development on Flood Flows and 
Mitigation Requirements in the Humber River Watershed study, the Humber River 
Watershed was discretized into 714 subcatchments (see Figure 2.1 or Appendix 17 for 
a larger version) on the basis of topographic information, drainage patterns and land 
use. Sources of information and methods used to discretize the watershed are outlined 
in detail in Appendix 1. The size of the majority of subcatchments generally falls 
between 4.5 ha to 650 ha, with an average area of approximately 126 ha. This detailed 
discretization facilitates assigning several key locations and extracting peak flow 
estimates throughout the watershed to delineate regulatory flood lines within the 
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watershed down to contributing drainage areas of approximately 50 ha. Additionally, the 
higher level of discretization was undertaken to reflect the current Official Plans and 
reduces the need for lumping stormwater management facilities. Figure 2.2 shows the 
frequency histogram of the subcatchment areas within the Humber River Watershed. 
Table 2.1 shows how the level of discretization of the Humber River Watershed has 
evolved since the 1997 Humber Hydrology Update study.   
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Figure 2.1: Subcatchments of the Humber River Watershed
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Figure 2.2 – Frequency histogram of the subcatchment areas within Humber River 

watershed 
 
 

Table 2.1 – Change in level of discretization of Humber River watershed since 
1997 hydrology study 

 
Humber Hydrology Update Number of Subcatchments 

1997 70 
2002 300 
2014 714 
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2.1.3 Land Use 
Land use plays a significant role in the hydrologic response of a watershed. In order to 
represent the existing land use condition in the model, the existing land use map 
(Figure 2.3) of the study area was developed by TRCA GIS staff using TRCA's parcel 
based land use as the base layer and updated using 2012 and 2013 high resolution 
aerial photographs. The land use conditions are represented in the model using 
different parameters such as CN, TIMP, and XIMP. The existing land use map was 
used to estimate different parameters for inclusion in the model. The existing land uses 
for the watershed are shown in Figure 2.3. In order to assess the effect of future land 
use on the flow, the future land use map (Figure 2.4) was developed by updating the 
existing land use map using the future development conditions based on the build-out of 
the Regional and local municipal approved Official Plans.  
 

2.1.4 Soils  
Soils have a major influence on hydrology. For this update, soils are classified based on 
the soil layer (Figure 2.5) produced by the Ontario Ministry of Agriculture using the 
Food and Rural Affairs (1989) study. Most of the soils in the study area are classified 
into one of the five hydrologic soil groups (HSG): A, AB, B, C and D. The HSG are 
indicative of the runoff potential of particular soil types, e.g., Group A soils have the 
lowest runoff potential, while Group D soils have the highest runoff potential. Soils not 
classified by the mapping, such as Bottom Land, were placed in Group D to reflect their 
often-saturated state. Figure 2.5 shows the distribution of soils within the watershed. 
 

2.1.5 Channel Routing 
In general, flood or channel routing is required to appropriately represent flood wave 
travel times (translation) and reductions in peak discharge (attenuation) as flows 
propagate downstream along a reach. Channel routing was based on a characteristic 
cross section for each reach where routing occurs. Most of the cross sections were 
extracted from the PCSWMM model of 2012 Hydrologic Impacts of Future Development 
on Flood Flows and Mitigation Requirements in the Humber River Watershed study. 
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TRCA has revised the channel lengths of the reaches to represent actual flow lengths 
under flooding conditions. Hydrographs were routed through channel elements within 
the model using the Variable Storage Coefficient (VSC) method. A total of 768 channel 
routing sections are included in the model. A summary of the information used for the 
channel routing elements is listed in Appendix 2. 

When channel routing, flows from the upstream contributing catchment were used as 
input into the routing command in the model. Consequently, flows from the catchment 
containing the routed reach were added downstream from the routing command. 

2.1.6 Stormwater Management Facilities 
Stormwater Management Facilities (SWMs) were defined in the 2012 Hydrologic 
Impacts of Future Development on Flood Flows and Mitigation Requirements in the 
Humber River Watershed study. As part of the above-noted study, SWM ponds were 
lumped based on the criteria outlined in Appendix 16. SWMs servicing future land use 
condition assumed Humber Unit Flow discharge rates and their rating curves were 
developed using the procedure included in Appendix 3. This study noted that some of 
the existing SWMs were lumped and a list of the lumped SWM ponds is provided in 
Appendix 3. 

2.1.7 Claireville Dam and Lake Wilcox 
Claireville Dam and Lake Wilcox are significant online storage elements within the 
Humber Watershed. These storage elements are included in the model using Reservoir 
Routing command. The discharge-storage relationships for these facilities were 
developed in the 2012 study. These rating curves were applied during model calibration 
and validation, except for May 28 2013, July 07 2013, July 31 2013 and Sept 14 2008 
events, which used adjusted rating curves according to Claireville Dam daily hydraulic 
operations data. 
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Figure 2.3: Existing Land Use Scenario
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Figure 2.4: Future Land Use Scenario



Figure 2.5: Hydrologic Soil Groups 
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2.1.8 Hummocky Terrain and internally drain Subcatchments 
Originating in the Niagara Escarpment and Oak Ridges Moraine (Figure 2.8), the 
hummocky terrain of the headwaters of the Main Humber subwatershed is 
characterized a having considerable depression storage and permeable soils resulting 
in significant infiltration of stormwater that would otherwise runoff directly into streams 
(TRCA, 2008). In order to reproduce the hydrologic response of this area, it is 
necessary to account for the extent of depression storage. Schroeter & Associates 
(2003) applied a hypothetical pond at the outlet of the subcatchments of the Credit River 
Watershed to account for the effect of the hummocky areas on the hydrology.  
 
Ahrens (2012) also noted that closed depressions and low elevation features in a 
landscape play an important role in both surface and subsurface hydrology. These 
depressions are common in hummocky moraine landscapes. He identified effectively 
closed depressions in the hummocky landscapes of the Waterloo Moraine and Paris-
Galt-Guelph moraines in southwestern Ontario by applying an algorithm based on 
stochastic analysis of digital elevation models (DEM) data.  
 
Accounting for the depression storage of the hummocky terrain requires identifying 
available storage to hold water, the drainage area that contributes to the depression 
storage, and the threshold storage beyond which surface runoff is produced. Identifying 
and measuring these parameters for the hummocky terrain of the Humber River 
Watershed is extensive, time consuming and requires detailed topographic maps. 
Despite the aforementioned challenges, this study took an approach called sink 
analysis. In this approach, sink or depression areas were identified from the digital 
elevation model provided by the TRCA.  
 
The Ontario wetland map was overlaid on the sink areas map. If the storage of the sink 
fills with permanent water, such as a lakes and ponds, it becomes a reservoir and 
functions different than ‘dry’ depressions (with significant hydrologic abstraction) which 
are characteristic of hummocky terrain. Some of these are also Complex Wetland 
features. In this context, sinks with permanent water are considered part of the 
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‘standard’ catchment attenuation process and not part of the hummocky terrain 
analysis.  
 
Next, the initial abstraction storage in a catchment was calculated based on the ‘sink’ 
volume and this volume was divided by the respective catchment area. The result 
provides an initial estimate of the depth of water that can be captured and stored as an 
Initial Abstraction (Ia) in the hummocky terrain of the subcatchment. The calculated 
available storage depth for subcatchments with a complex wetland system was 
generally 25 mm and higher. In order to reduce the uncertainty of the result of this 
analysis, the increased Ia approach was applied in hummocky terrain subcatchments 
with available storage depth of 25 mm and higher.  
 
Note that the available DEM used for estimating depression storage in the hummocky 
area has a resolution of 10 m by 10 m. Due to the lower resolution of the DEM, the sink 
analysis might not have captured all depressions, and therefore, this study recommends 
that further investigation be undertaken using high resolution data acquired from LiDAR 
to properly account the depression storage. In addition, the threshold rainfall amount 
that generates runoff needs to be investigated by looking at measured rainfall and runoff 
within the hummocky terrain. 
 
As discussed above, the value of the available storage depth was entered into the 
model as initial abstraction for the rural subcatchment with hummocky terrain. This initial 
abstraction was adjusted in the calibration process.  
 
The 2012 Hydrologic Impacts of Future Development on Flood Flows and Mitigation 
Requirements in the Humber River Watershed study noted that the terrain in the 
headwaters is hummocky, with several small kettle lakes intercepting runoff. In certain 
areas, the grades generate internally-drained areas that do not contribute runoff to 
receiving reaches downstream and this study identified 13 internally-drained 
subcatchments within the East Humber River subwatershed. These 13 internally-
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drained subcatchments have been modeled without connecting to the main 
watercourses. 
 

2.1.9 Model preparation 
The initial Visual OTTHYMO (VO) model preparation used the PCSWMM model 
developed for 2012 Hydrologic Impacts of Future Development on Flood Flows and 
Mitigation Requirements in the Humber River Watershed study. The converted model 
was reviewed and adjusted to meet VO modelling requirements with the respect to 
hydrologic parameterization, connectivity, channel and reservoir routing. VO4 has 
capacity to work directly within a model schematic and a GIS Map and both were 
integral parts of the model development. 
 
For example, all Open Channel Conduits were modelled as a Route Channel 
commands with the channel cross section simplified to 20 points, the minimum channel 
roughness was set to a Manning’s value of 0.025 and the minimum channel slope set to 
0.1%. Open Channel Conduits were merged together where the length of the conduit 
was less than 100 m. Unless being of significant lengths (>100 m), closed conduits such 
as culverts were ignored and replaced with either the upstream of downstream open 
channel sections. Storage facilities such as ponds, reservoirs, and lakes, were modeled 
using the Route Reservoir command with the Rating Curve converted to a Discharge-
Storage relationship. 
 

2.1.10 Initial Parameters Values 
VO simulates the hydrologic responses of rural and urban subcatchments using two 
different routines based on the total imperviousness of the subcatchment. Rural 
catchments use the NASHYD command while urban catchments use the STANDHYD 
command. Original development and testing of the STANDHYD command in the 1980s 
recommended its use in areas with an approximate total imperviousness greater than 
20%. We now suggest that the NASHYD command should be used in areas with a total 
imperviousness less than 20%. In both cases, the SCS Curve Number (CN) was used 
to calculate runoff from a catchment. In STANDHYD, runoff from impervious areas is 
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added to the runoff from pervious areas with varying travel times depending on the 
pathways to the catchment outlet. Appendix 1 includes procedures applied to estimate 
the Total Imperviousness (TIMP) and the Directly-Connected Imperviousness (XIMP) 
parameters for each subcatchment.  
 
The present Humber Watershed Model Update separated catchment areas and created 
the initial model according to the 20% imperviousness ratio. The imperviousness 
parameter was originally estimated by associating land use types with typical 
imperviousness ratio. These imperviousness were the basis of the initial model and it 
was the starting point for model calibration.  
 
The model calibration process involved lumped (or grouped) parameter adjustments 
upstream of flow monitoring stations. This lumped process adjusted parameters 
proportionally based on original estimates to better match the measured flows. 
Calibration adjusted several parameters including the initial estimates of 
imperviousness. If a downward adjustment was required (i.e. reducing the TIMP) then 
some of the catchments in the group may have had imperviousness percentages 
reduced below 20%. In such situations, the 1983 IMPSWM manual (page 16-20) 
suggests that some ‘Urban Fringe’ catchment with imperviousness values of 15% can 
still use the “COMPUTE URBHYD” command (the precursor of STANDHYD command). 
For this study, it was agreed to run the calibration and assess how many 
subcatchments would have imperviousness below 20%, and assess their impact on the 
overall watershed scale. If the impact was significant, then the subcatchments would be 
further discretized into urban and rural land uses and application would be made of the 
20% imperviousness rule. However, if the impact was insignificant, then the 
subcatchment with imperviousness values between 15% and 20% could be considered 
as urban fringe and could be represented by a STANDHYD command. However, for 
small-scale detail hydrologic analysis, it is important that the subcatchment should be 
further discretized into impervious area and pervious areas so that they can be modeled 
using urban and rural routines by applying 20% imperviousness rule. 
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The Soil Conservation Services (SCS) modified curve number (CN*) is used by VO to 
calculate the rainfall-runoff response from pervious areas in urbanized and non-
urbanized watersheds. Surficial soil characteristics (e.g. sand, silt, clay) and surface 
cover types (e.g. vegetation, bare soil) define the initial CN values. Appendix 1 includes 
the procedures applied to estimate the initial CN parameters for each subcatchment. 
The conversion from the standard SCS curve number (CN) to the modified curve 
number (CN*) used in VO is described in the VO manual (p. 24, Visual OTTHYMO 2.0 
Reference Manual). 
 
Standard SCS CN under average antecedent moisture conditions (AMC) is defined 
based on surface characteristics as shown in, Table 2.3 and Table 2.5. Soils types are 
classified within the standard hydrologic soil groups A, B, C, or D. The average 
antecedent moisture conditions (AMC II) are used for modelling the 2 to 100 year return 
period design storms. ‘Wet’ antecedent moisture conditions (AMC III) are used for 
modelling the Regional storm model. 
 
As mentioned before, the urbanized catchments (imperviousness >= 20%) are modeled 
using the STANDHYD command in VO. In urbanized areas, these pervious surfaces are 
assumed to be predominantly made up of “Lawns” in Table 2.3. Small woodlots that are 
present in some of the urban areas are assumed negligible for the purpose of the CN 
calculations and use the same CN value as Lawns. 
 
The pervious surfaces within rural (non-urbanized) catchments (imperviousness < 20%) 
are modelled using NASHYD commands. CN values are weighted based on Table 2.5 
that merged Land Use Classification vs. Total Imperviousness (Table 2.4) and Soil 
Classification vs. Cover Type (Table 2.3). 
 
In cases where the soil classification falls between two types, such as AB, the CN 
number is the average of A and B. Weighted CN values for NASHYD catchments has 
been calculated using the following formula:  
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Equation 1 – Example of Estimating of Weighted CN Values 
 

CN = (CNA)(AreaA) + (CNB)(AreaB) 
AreaTotal 

 
The SCS curve number procedure allows for adjusting curve number values according 
to season and five-day antecedent precipitation. Therefore, to account for the varying 
antecedent moisture conditions present at the time of each calibration storm event, total 
rainfall amounts for the five days prior to the each calibration storm event were 
estimated. 

Table 2.2 – Hydrologic soil groups 
 

Type\Drainage Good Imperfect Poor Variable 
Clay CD CD D CD 

Clay loam/Muck C C D CD 
Loam B BC C BC 

Sandy loam B B BC BC 
Alluvial/Variable AB BC C BC 

Sand/silt A AB BC B 
 
 

Table 2.3 – Curve number (AMC II) by cover type and hydrologic soil group 
 

Cover Type Hydrologic Soil Group 
A B C D 

Woods 36 60 73 79 
Meadows 46 66 77 82 
Cultivated 66 74 82 86 

Lawns 56 71 81 85 
Impervious 100 100 100 100 
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Table 2.4 – Total impervious area, directly connected impervious area 
 

Land Use Classification 
Total Impervious  

Area (%) 
Directly Connected  

Impervious Area (%) 
Airport 45 45 
Cemetery  35 30 
Commercial 95 95 
Conservation Lands 0 0 
Estate Residential 40 25 
Farm 0 0 
Federal park 0 0 
Golf Course 0 0 
Hydro Corridor 10 10 
Industrial 95 95 
Institutional 80 75 
Open Space 0 0 
Park 10 10 
Recreational 20 15 
Residential High 80 80 
Residential Low-Med 60 50 
Road (ROW) 90 90 
Rural Residential 20 15 
Transportation 60 60 
Wetland 100 100 
Water 100 100 
Natural Cover 0 0 
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Table 2.5 – Updated Lookup Table for Curve Number (AMC II) based on Total 
Imperviousness 

 

  
The rural subcatchment routine in VO requires a user-estimated time to peak (TP) of the 
Unit Hydrograph. For the Humber watershed update, the time to peak for rural 
subcatchments was determined as a function of the Time-of-Concentration (TC) given 
by the Uplands Method of Estimating Time of Concentration (SCS National Engineering 
Handbook, 1971). Using the Upland method, the catchment slope, ground type and 
catchment length were the three main parameters used to estimate average travel 
velocity. The average overland flow velocity was calculated for a catchment based on 
the catchment slope and ground type shown in Figure 2.6 produced by SCS National 
Engineering Handbook (1971). Based on the existing land use of the watershed, the 
groundcover was assumed to be equivalent to that of minimum tillage cultivation, 
contour or strip-cropped, and woodlands (Manning’s n = 0.101, Velocity equation ft/s = 
5.032(slope)0.5). Once the velocity was determined, then the time-of-concentration (TC) 
was calculated by dividing the catchment length by the average flow velocity. Next, the 
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time of concentration was multiplied by two-thirds to determine time of peak for each 
rural catchment as per the VO model documentation.  

 
Figure 2.6 – Velocity versus slope for shallow concentrated flow 

 
2.1.11 Model Setup Summary 

In summary, the base Humber River Watershed VO3 model for existing land use 
conditions was setup using a total of 714 subcatchments. Within each of the modeled 
subcatchments, rural areas were simulated using a single NASHYD command, urban 
areas were simulated using a single STANDHYD command, while the drainage areas to 
any existing or approved stormwater management ponds were simulated using 
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separate STANDHYD commands. The base existing and future land use models were 
simulated using the following commands: 
 

 Existing Conditions: 
o NASHYD (410) command elements to simulate runoff from rural areas; 
o STANDHYD (304) command elements to simulate runoff from urban areas 
o ROUTE CHANNEL (768) command elements to route hydrographs 

through typical channel cross-sections using the variable storage 
coefficient (VSC) method 

o ROUTE PIPE (1) command elements to route hydrographs in circular or 
rectangular pipes 

o ROUTE RESERVOIR (81) elements to simulate the existing stormwater 
management facilities; 

 Future Conditions: 
o NASHYD (303) command elements to simulate runoff from rural areas; 
o STANDHYD (411) command elements to simulate runoff from urban areas 
o ROUTE CHANNEL (768) command elements to route hydrographs 

through typical channel cross-sections using the variable storage 
coefficient (VSC) method 

o ROUTE PIPE (1) command elements to route hydrographs in circular or 
rectangular pipes 

o ROUTE RESERVOIR (186) elements to simulate the existing and future 
stormwater management facilities. 

 
The VO4 schematic overlaid on the catchment area is included in Appendix 17. 
 
2.2 Model Calibration and Validation 
An important step in developing a hydrologic model that is capable of accurately 
simulating existing land use conditions is calibrating and validating the model against 
recorded historical streamflow data using corresponding historical rainfall data. The 
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calibration and validation process assists in producing a reliable and representative 
hydrologic model for a watershed. 
 

2.2.1 Model Parameters 
In this report, parameters are classified into two groups: physical watershed parameters 
and process parameters. A physical watershed parameter represents measurable 
properties of the drainage system (e.g. areas of the catchment, length of channels, 
volumes of ponds, etc). Process parameters represent properties of the watershed that 
are not directly measurable (e.g. initial abstraction, average or effective depth of surface 
soil moisture storage, etc.). Predictive watershed models require parameter values that 
produce model results closely matching recorded data. The process by which certain 
parameters are selected is called model calibration. There are two parts to this process: 
initial parameter specification and parameter adjustment. 
 
Initial parameter specification assigns initial estimates to parameters using prior 
knowledge about the watershed. Physical parameters are measured from maps or from 
field data collection. These parameters are typically not adjusted. For “process 
parameters”, estimates of the range of possible values (minimum and maximum values) 
are made based on judgment and an understanding of the hydrology of the watershed. 
The process of parameter estimation described below then reduces this uncertainty in 
the parameter estimates. 
 
A typical approach is to first select an initial parameter value within an acceptable range 
of values. The parameter value is then adjusted to more closely match the model 
behavior to that of the watershed. The process of adjustment can be done “manually” or 
using computer-based “optimization” methods. Manual calibration was undertaken for 
this study. 
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2.2.1.1 Rainfall and Streamflow Data 
Rainfall 
Precipitation occurs as rainfall or snowfall. This study deals with regulatory flood flows 
and design flows under rainfall conditions, which typically control the maximum stream 
flow that occurs within the Humber watershed.  

Model calibration relies on the quality of data available. Rainfall is the primary input of 
the hydrologic model because it activates stream flow. Accurate input of rainfall in time 
and space is key for accurately modelling and matching measured flows.  Thus, a 
higher rain gauge density is desirable to property quantify the rainfall and calculate 
resulting flows.  

Vieux and Vieux (2005) conducted research on the critical rain gauge densities to 
properly characterize the rainfall variability over watershed areas for delineating flood 
hazards and to design urban drainage infrastructure. Vieux and Vieux (2005) suggested 
that rain gauge densities as great as one gauge per 10 to 20 km2 are desirable in order 
to capture the high variability of rainfall across the watershed.  

Three rainfall periods were identified in this study. As summarized in Table 2.8, the first 
period, between 2005 and 2008, included 9 rain gauges located within and around 
Humber River Watershed. The 9 gauges correspond to an average density of 100 
km2/rain gauge. The second period from 2012 to 2013 included 15 rain gauges located 
within and around the Humber River watershed. In this period, the average rain gauge 
density is 57 km2/gauge. The third period includes 2014 and includes 10 rain gauges. 

Following the suggestions of 1 every 10 to 20 km2 discussed above, the Humber 
Watershed could use 45 to 90 total rain gauges to properly capture the rainfall variability 
across the watershed. Future work may evaluate the value of either operating additional 

rain gauges and/or the use of calibrated rainfall radar data to improve the actual rainfall 

distribution and the resulting model calibration. On-going work with Visual OTTHYMO  
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is looking into integrating this analysis into the modelling of observed events and 

testing  should be considered.

The captured rainfall events were screened showing sufficient spatial and temporal 
coverage after which ten significant events were selected for model calibration (5 
events) and validation (5 events). The screening was based on the consistency of the 
rainfall distribution throughout the watershed and the observed rainfall-runoff responses 
measured at the various flow gauges. Snowmelt periods were excluded, as the 
increased flows of snowmelt periods did not totally result from the concurrent storm 
events. Also, the general quality of the rainfall data was checked by comparing relative 
responses between flow and rain gauge stations. A map showing the locations of the 
rain gauges used for calibration and validation is shown in Figure 2.10. 

In order to reduce the effect of rainfall spatial variability on the predicted runoff for a 
watershed, a Distributed Rainfall Modelling Technique (DRMT) was applied prior to 
modelling. DRMT is a custom ArcGIS tool developed by Civica used for model 
calibration to account for the spatial variability in rainfall. The DRMT algorithm involves 
populating geo-referenced rain gauge features with actual precipitation data, then 
generating a curved surface of precipitation values using spline interpolation for each 
time step and finally calculating the average values within each catchment. Rainfall data 
is calculated by DRMT under the Existing Condition model scenario as part of the 
calibration and validation process to represent the conditions present during the 
measured events. For each event, the DRMT process created 714 separate 
hyetographs corresponding to each of the 714 subcatchments used to simulate Existing 
Conditions in the watershed.  

It should be noted that within TRCA jurisdiction, the selected calibration events were 
significantly smaller than the regulatory storm event. The regulatory event in this zone is 
Hurricane Hazel with produced a main storm rainfall volume of 217 mm over 12 hours, 
with 72 mm occurring in the 36 hours prior the main storm. 
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Table 2.6 – Calibration Rainfall Events 
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Table 2.7 – Selected Calibration and Validation Events 
 

Event  Avg. Precipitation (mm) Calibration/Validation  
Aug 19, 2005 66 Calibration 
Nov 29, 2005 33 Validation 
July 9, 2006 69 Calibration 

May 15, 2007 45 Validation 
Sep 14, 2008 42 Validation 
May 28, 2013 48 Calibration 
July 8, 2013 78 Calibration 

July 31, 2013 47 Calibration 
July 27, 2014 45 Validation 
Sep 05, 2014 46 Validation 

 
 

Table 2.8 – Number of Rain gauges used in Calibration and Validation 
 

Period Number of 
Gauges 

Selected 
Events 

2005 - 2008  
data set 

9 Rain Gauges 5 
9 Flow Gauges 5 

2012 - 2013  
data set 

15 Rain Gauges 3 
7 Flow Gauges 3 

2014  
data set 

10 Rain Gauges 2 
7 Flow Gauges 2 
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Streamflow 
Streamflow data was collected at 10 gauges, as shown in Figure 2.11. However, only 8 
gauges were used in the calibration. Gauges with sub-hourly time step data recording 
were prioritized for analysis. The West Humber at Goreway (HY035) gauge was not 
included due to hourly time step measurement and the availability of another gauge 
located nearby downstream. The East Humber at King Creek (HC032) was initially 
included but the calibration resulted in parameters beyond reasonable ranges and was 
excluded. Reasonable ranges are shown in Table 2.10. The calibrated peak flows are 
summarized in Table 2.9. 
 
Prior to calibration, the hydrograph components were separated using baseflow 
separation techniques. The baseflow contribution to streamflow in the Humber River 
watershed varies depending on various physiographic characteristics and land use.  
This study used accepted baseflow separation techniques. These are listed in the 
Ministry of Transportation (MTO) Drainage Manual. The MTO manual suggests three 
separation methods based on the magnitude of groundwater contribution to the 
streamflow. These include:  
 

a. Straight Line Method 
b. Fixed Base Length Method 
c. Variable Slope Method. 

 
Detailed description of these and example calculations are provided in MTO Drainage 
Manual (MTO, 1997). The results show that the groundwater contribution varies at the 
sub-watershed level. Streamflows at Palgrave, Cold Creek, Elder Mills and East 
Humber gauges show significant groundwater contribution. The Fixed Base Length 
Method was applied for the stream hydrographs upstream of these gauge locations. 
The Straight Line method was found appropriate for the rest of the gauges. The 
resulting Direct Runoff hydrograph component of the observed stream flow was 
compared with the simulated hydrograph of corresponding calibration and validation 
events. Calibration results are discussed below. 
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Table 2.9 – Peak Flow Values of Calibration Events 
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2.2.1.2 Calibration Method 
Local Calibration Method 
The Humber River Watershed consists of five different physiographic regions with 
significant effect on the nature of sub-watershed hydrology. Therefore, in order to 
capture the heterogeneity of the hydrological responses of each sub-watershed, a multi-
gauge calibration or local calibration method was considered. Calibration was first 
completed within upstream gauges; starting at Palgrave, Cold Creek, Plunkett Creek 
and West Humber separately and then sequentially calibrating at Elder Mills and 
Weston Rd (see Figure 2.7). In order to be consistent with the lower and upper bounds 
of calibration parameter variation across TRCA’s jurisdiction, various previous hydrology 
studies were reviewed to establish the lower and upper bounds of parameter multipliers. 
Lower and upper bounds of calibration parameters shown in Table 2.10 were applied.  

Table 2.10 – Lower and Upper Bounds of Calibration Multiplier Coefficients 

Parameters Lower factor Upper factor 
CN 0.90 1.20 
TP 0.75 2.25 

N (Default 3) 0.50 1.00 
XIMP 0.80 1.15 
TIMP 0.80 1.15 
SLPP 0.75 1.50 
SLPI 0.75 1.50 

*Roughness (n) 1.00 2.00 
**Channel Length 0.95 1.20 

*TRCA Manning’s roughness coefficient standard used for channel route.
**Adjusted channel lengths under the Regional flow scenario. 

Calibration involved the uniform application of parameter multipliers within upstream 
subcatchments and within channel reaches. 
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Antecedent moisture conditions (AMC) 
In the calibration process, emphasis was placed on determining the Antecedent 
Moisture Conditions (AMC) in the watershed prior to each calibration rainfall event. The 
AMC refers to the residual water storage within the watershed at the start of the rainfall 
event. In Visual OTTHYMO (VO), this is represented by the adjustment of the runoff 
curve number (CN) parameter. The CN is a function of the type of soil, land-use (cover 
conditions), and antecedent moisture conditions (AMC).  

In this study, the antecedent moisture conditions of a soil and surface condition have 
been based on the total precipitation that has occurred during the five-day period prior 
the rainfall calibration event. Antecedent Moisture Condition II (AMC II) is the average 
condition, and AMC I and AMC III represent dry (with lowest runoff potential) and wet 
soil conditions (with highest runoff potential), respectively. Chow et al. (1988) describes 
a CN adjustment method for dry (AMC I) or wet conditions (AMC III), using the following 
empirical relationships: 

Equation 2 - Estimation of Curve Number for Dry Condition 

( ) = 4.2CN(II)
10 − 0.058CN(II) 

and 
Equation 3 - Estimation of Curve Number for Wet Condition 

( ) = 23CN(II)
10 + 0.13CN(II) 

Table 2.11 provides the range of rainfall depth (in mm) representing dry, average, and 
wet antecedent moisture conditions (AMC) in a watershed. This approach is applied in 
this study to determine the AMC and corresponding CN adjustment during calibration. 
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Table 2.11 – Seasonal precipitations limits for AMC for use in the SCS Curve 
number method 

AMC 
Group 

Total five-day antecedent rainfall (mm)
Growing Season Dormant Season*

I < 35.56 < 12.7 
II 35.56 to 53.34 12.7 to 27.94 
III > 53.34 >27.94 

*Limits apply where vegetative growth is minimal and there is no snow on the ground
Source: Larry W. Mays, Water Resources Engineering, 2nd Edition, 2010. John Wiley & Sons, 
ISBN 978-0-470-46064-1 

Calibration 
Insofar as this hydrology update will be used for floodplain delineation updates and 
stormwater management, a single event hydrologic model is considered sufficient. 
Generally, the quality of hydrologic model simulations can be evaluated by graphical 
comparison between measured and modelled hydrographs and by statistical methods. 
Graphical comparison of simulated and observed hydrographs is popular because it 
provides a quick and comprehensive means of assessing the accuracy of model output.  

ASCE (1993) and I. R. A. Green & D. Stephenson (1986) discuss statistical methods for 
single-event model performance evaluation. They recommend the use of a simple 
percentage error for peak flow, runoff volume and time-to-peak comparison.  

In this study, widely accepted calibration criteria described in the Wastewater Planning 
Users Group (WaPUG) Modelling Code of Practice (2002) was applied. WaPUG 
assumes an acceptable event calibration when the simulated volume is within +20% to -
10% of the measured volume and the simulated peak flow is within +25% to -15% of the 
measured value. The observed and modeled hydrographs should meet the criteria for 
two out of three events. 
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As indicated previously, the measured rainfall data used for calibration were significantly 
smaller than the regulatory storm event within TRCA jurisdiction (Hurricane Hazel). 
Therefore, calibration emphasized matching simulated model and measured 
hydrographs during larger storms. 

In the calibration process, emphasis was first placed to bring the simulated hydrograph 
volume within +20% to -10% of observed hydrograph volume by adjusting the curve 
number parameter. Second, the simulated peak flows were within +25% to -15% of 
observed peak flows and the hydrograph timing and shape matched by adjusting time to 
peak (Tp), number of linear reservoir (N), initial abstraction for Hummocky area (Ia) for 
rural subcatchment, total imperviousness (TIMP), directly connected imperviousness 
(XIMP), average slope of the pervious area (SLPP), average slope of impervious area 
(SLPI) for urban subcatchment and Manning’s roughness coefficients (n) and length of 
channel reach (CHLGTH) for channel routing. (see Figure 2.9). The calibration was 
carried out for each of the sub-watersheds independently. 

Graphical representation of corresponding measured versus simulated runoff 
hydrograph plots for each event is provided in Appendix 4. As illustrated, the study 
showed that the calibrated model can produce reliable estimates of peak flows and 
runoff volume for the various storm events. 

Runoff characteristics of a watershed can vary widely depending upon quantity of 
precipitation and intensity of precipitation, and the antecedent conditions. Generally, 
watershed responses to different rainfall amount and intensity inputs are not linear. The 
MNR: 2002 Technical Guide - River and Stream Systems: Flooding Hazard Limit, Page 
23 states that “the best test of the model’s validity can be measured by how well the 
model estimates compare to the recorded flows for flood events that are similar in 
magnitude. Otherwise, the calibrated model parameters may have to be adjusted to 
allow for possible non-linear effect of watershed response in a manner similar to the 
adjustment of Manning’s “n” value described in Section 2.5”. Based this 
recommendation, calibration and validation events were assessed for their responses 
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and it was found that the hydrological responses of each sub-watersheds can be 
broadly categorized into two groups. The first group contains minor storm events that 
have rainfall amounts less than 53 mm. The second group includes major storm events 
that have rainfall amounts of greater than 53 mm. Once the model was calibrated for the 
major storm events, the calibrated model parameters shown in Table 2.12 were 
adjusted for minor storm events. The readjusted parameters shown in Table 2.13 
resulted in an excellent match for the minor events. The readjusted calibration 
parameters for minor events resulted in a very good match of modeled and observed 
flows for minor events.  

Table 2.12 – Calibration Parameters 

Table 2.13 – Readjusted Calibration Parameters for Minor Storms. 

Calibration Locations (8) Calibration 
Type NHYD ID

Nash CN 
Changed 

Factor
Nash Tp 
Changed 

Factor
Nash N 
Value 

(Default 3)
Stand 

TIMP/XIMP 
Factor

Stand 
SLPP/SLPI 

Factor

Stand 
Pervious CN 

Changed 
Factor

Channel 
Roughness

Channel 
Length 

Changed 
Factor

Hummocky 
Factor

Humber River at Palgrave 
(02HC047) Simple 3698 1.1 1.25 1.5 0.9 0.75 1.1 0.08 1.5

Cold Creek near Bolton (02HC023) Simple 1850 1.1 1 1.75 1 1 1.1 0.08 1.2 1.5
Elder Mills (02HC025) Compound 2396 1.15 1 3 1 1 1.15 0.04 1.5

East Humber River at Pine Grove 
(02HC009) Simple 2517 0.8 1 1.5 0.8 0.75 0.8 0.045 1.8

Plunkett Creek (HY053) Simple 7256 1 1 1.5 1 1 1 0.06
West Humber at Highway 7 

(02HC031) Simple 720 1.1 0.9 2.5 1.1 1 1.1 0.045
Humber River at Weston Rd. 

(02HC003) Compound 1631 1.15 1 3 1 1.5 1.15 0.05
Black Creek at Scarlett Rd. 

(02HC027) Simple 719 1 1 3 0.9 1 1 0.045

Calibration Locations (8) NHYD ID
Nash CN 
Changed 

Factor
Nash TP 
Changed 

Factor
Nash N 

(Default 3)
Stand 

TIMP/XIMP 
Factor

Stand 
SLPP/SLPI 

Factor
Stand Pervious 

CN Changed 
Factor

Channel 
Roughness

Channel 
Length 

Changed 
Factor

Hummocky 
Factor

Humber River at Palgrave 
(02HC047) 3698 1.1 1.25 1.5 0.9 0.75 1.1 0.08 1.5

Cold Creek near Bolton (02HC023) 1850 0.88 * 2 * 1.5 * 1 1 0.88 * 0.096 * 1.2 1.8 *
Elder Mills (02HC025) 2396 0.88 * 1.5 * 1.5 * 1 1 0.88 * 0.04 1.5

East Humber River at Pine Grove 
(02HC009) 2517 0.80 1 1.5 0.80 0.75 0.80 0.045 1.8

Plunkett Creek (HY053) 7256 1 1 1.5 1 1 1 0.06
West Humber River at Highway 7 

(02HC031) 720 0.88 * 2 * 1.5 * 0.9 * 1 0.88 * 0.08 * 1.2 *
Humber River at Weston Rd. 

(02HC003) 1631 1 * 1 3 0.8 * 1.5 1 * 0.05
Black Creek at Scarlett Rd. 

(02HC027) 719 0.8 * 1 3 0.8 * 1 0.8 * 0.06 *
 * These parameters differ from the major event calibration parameters shown in the preceding table
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A No. 

Figure 2.9 – Calibration Procedure 
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2.2.2 Model Validation 
In order to utilize a predictive watershed model for estimating the effectiveness of future 
potential management practices, the model must first be calibrated to measured data 
and should then be tested (without further parameter adjustment) against an 
independent set of measured data. This testing of a model on an independent data set 
is referred to as model validation. Model calibration determines the best and reasonable 
parameter set while validation ensures that these parameters performs reasonably well 
under an independent data set. Model validation exhibits the capability of the model to 
produce reasonable predictions for periods outside the calibration period (Refsgaard 
and Knudsen, 1996). Provided the model’s predictive capability is demonstrated as 
being reasonable in both the calibration and validation phase, the model can be used 
with some confidence for future predictions.  

After the calibration process was completed, five storm events were randomly selected 
to validate the model. Table 2.14 lists the validation events. Data from ten streamflow 
gauges were available for the validation events; however, two streamflow gauges were 
not included due to the limitation of having only hourly time interval data (see Table 
2.15). Rainfall data from twelve rain gauges were used and interpolated using the 
DRMT technique. As previously mentioned, this process allows for creating 714 
hyetographs, which can be applied to each subcatchment of the Humber River 
Watershed.  
Prior to the validation process, the curve number was adjusted to reflect the antecedent 
moisture conditions for each validation event. The antecedent moisture conditions were 
assigned using the method listed in section 2.2.1.2. 

Graphical representation of measured versus simulated runoff hydrographs is provided 
in Appendix 4. As shown, though the model tended to overestimate peak flows and 
volumes at some gauge sites compared to measurements, it does provide a good 
representation of the rainfall-runoff response for the events. 
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Table 2.14 – Validation Rainfall Events (Measured) 

Table 2.15 – Validation Peak Flows (Measured) 

2.2.3 Summary of Model Calibration and Validation  
As demonstrated through the calibration and validation process, the results show that 
the simulated hydrographs closely match the observed hydrographs. 

In general, the simulated hydrograph characteristics (i.e. volume, peak flow, shape and 
time-to-peaks) were found to be reasonable given the variability and uncertainty 
associated with rainfall data and streamflow measurements. The summary tables that 
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show the comparisons of modeled and observed volume, peak flow and time-to-peak 
along with the percentage difference for all calibration and validation events are 
included in Appendix 4. Summary of calibration and validation results, explanations 
and interpretations of the results at gauging stations are provided below. The results 
show that the calibrated and validated hydrologic model can be considered 
representative of the watershed. 
 

2.2.3.1 Calibration and Validation of Black Creek at Scarlett Rd. 
For Black Creek at Scarlett Rd, a total of 3 events were selected for model calibration 
and 4 events were selected for model validation. The total rainfall depth for the events 
selected for model calibration and validation ranged between 33 mm and 108.2 mm. 
The results of the model calibration and validation for the Black Creek at Scarlett Rd 
streamflow gauge are presented in Table 2.16 and Table 2.17 for a number of key 
parameters including peak flow, runoff volume, and time-to-peak along with their 
percentage difference. 
 
Appendix 4 includes the baseflow separation graphs, detailed comparisons of 
simulated and observed hydrographs for both the calibration and validation events. 
Graphical display of the simulated and observed hydrographs for both calibration and 
validation events show that the observed hydrograph shapes were reasonably well 
reproduced for the calibration and validation events. 

 
Calibration results for Black Creek at Scarlett Rd show that the differences of peak flows 
for May 28, 2013, July 7, 2013 and July 31, 2013 are 7%, 36% and 17%, respectively. 
The differences for May 28, 2013 and July 31, 2013 range from +25% to -10%, and are 
within the WaPUG standard. The differences of runoff volumes for May 28, 2013, July 7, 
2013 and July 31, 2013 are 1%, -11% and 36%, respectively. The percentage 
differences of runoff volumes for May 28, 2013 and July 7, 2013 nearly range from 
+20% to -10%, and are within the WaPUG standard. The average differences of peak 
flows, runoff volumes and time-to-peak of simulated and observed hydrographs for the 
three calibration events are 20%, 8% and 5%, respectively.  
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Validation results for Black Creek at Scarlett Rd show that the differences of peak flows 
for Nov 29, 2005, May 15, 2007, Sept 14, 2008 and Sept 5, 2014 are 6%, -33%, -23% 
and 7%, respectively. The differences of peak flows for Nov 29, 2005 and Sept 5, 2014 
range from +25% to -10%, and are within the WaPUG standard.  The percentage 
difference of runoff volumes for Nov 29, 2005, May 15, 2007, Sept 14, 2008 and Sept 5, 
2014 are 58%, 31%, 21% and 12%, respectively. The percentage difference of runoff 
volumes for Sept 14, 2008 and Sept 5, 2014 range from 20% to -10%, and are within 
the WaPUG standard. The average percentage differences of peak flows, runoff 
volumes and time-to-peak of simulated and observed hydrographs of the three 
validation events are -11%, 31% and 6%, respectively.  
 
In conclusion, the calibration and validation results show that the calibrated model can 
be used to estimate design flows and the Regional flows with higher confidence. 
 
Table 2.16 – Comparison of Gauged and Predicted Runoff Volume, Peak Flow and 

Time-to-Peak of Calibration Events at Black Creek at Scarlett Rd.  
 

  

Parameter Event Gauged Predicted % Difference Average        
% Difference

May 28,2013 122.14 130.83 7%
July 7,2013 200.99 273.87 36%

July 31,2013 * 29.20 34.19 17%
May 28,2013 2437410 2450136 1%
July 7,2013 4628371 4108482 -11%

July 31,2013 * 1131116 1535618 36%
May 28,2013 26.00 26.92 4%
July 7,2013 43.00 42.75 -1%

July 31,2013 * 28.50 31.75 11%
* These observed rainfall events are considered "minor" events, and are compared to the minor
   event model results in place of the major event model results

Peak Flow 
(m3/s)

Runoff Volume 
(m3)

Tp (hrs)

20%

8%

5%
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Table 2.17 – Comparison of Gauged and Predicted Runoff Volume, Peak Flow and 
Time-to-Peak of Validation Events at Black Creek at Scarlett Rd 

 

 
 

2.2.3.2 Calibration and Validation of Humber River at Palgrave 
For Humber River at Palgrave, a total of 3 events were selected for model calibration 
and 3 events were selected for model validation. The total rainfall depth for the events 
selected for model calibration and validation ranged between 36 mm and 53 mm. The 
results of the model calibration and validation for Humber River at Palgrave gauge are 
presented in Table 2.18 and Table 2.19 for a number of key parameters including peak 
flow, runoff volume, and time-to-peak along with their percent difference. 
 
Appendix 4 includes the baseflow separation graphs, detailed comparisons of 
simulated and observed hydrographs for both the calibration and validation events. 
Graphical display of the simulated and observed hydrographs for both calibration and 
validation events show that the observed hydrograph shapes were reasonably well 
reproduced for the calibration and validation events. 
 

Parameter Event Gauged Predicted % Difference Average        
% Difference

Nov 29,2005 24.51 25.92 6%
May 15,2007 51.32 34.31 -33%
Sep 14,2008 28.67 21.98 -23%
Sep 5,2014 21.49 22.93 7%
Nov 29,2005 796744 1262096 58%
May 15,2007 1367185 1788896 31%
Sep 14,2008 930590 1127313 21%
Sep 5,2014 734831 823675 12%
Nov 29,2005 34.00 33.92 0%
May 15,2007 43.75 44.92 3%
Sep 14,2008 24.25 25.33 4%
Sep 5,2014 9.25 10.83 17%

Peak Flow 
(m3/s)

Runoff Volume 
(m3)

Tp (hrs)

-11%

31%

6%



Final Report  Civica Infrastructure Inc. 
Humber River Hydrology Update June 2015  

TRC14-0004  Page 43 
www.civi.ca   

Calibration results for Humber River at Palgrave show that the differences of peak flows 
for May 28, 2013, July 7, 2013 and July 31, 2013 are 2%, 25% and 7%, respectively. 
The differences of peak flows range from +25% to -10%, and are within the WaPUG 
standard. The difference of runoff volumes for May 28, 2013, July 7, 2013 and July 31, 
2013 are -21%, -9% and 15%, respectively. The difference of runoff volumes for July 7, 
2013 and July 31, 2013 range from +20% to -10%, and are within the WaPUG standard. 
The average differences of peak flows, runoff volumes and time-to-peak of simulated 
and observed hydrographs of the three calibration events are 11%, -5% and 2%, 
respectively.  
 
Validation results for Humber River at Palgrave show that the differences of peak flows 
for May 15, 2007, Sept 14, 2008 and July 27, 2014 are 17%, 35%, and -2%, 
respectively. The differences of peak flows for May 15, 2007 and July 27, 2014 range 
from +25% to -10%, and are within the WaPUG standard. The differences of runoff 
volumes for May 15, 2007, Sept 14, 2008 and July 27, 2014 are -3%, 19%, and 1%, 
respectively. The differences of runoff volumes for all validation events range from 20% 
to -10%, and are within the WaPUG standard. The average differences of peak flows, 
runoff volumes and time-to-peak of simulated and observed hydrographs for the three 
calibration events are 17%, 5% and 12%, respectively.  
 
In conclusion, the calibration and validation results show that the calibrated model can 
be used to estimate design flows and the Regional flows with higher confidence. 
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Table 2.18 – Comparison of Gauged and Predicted Runoff Volume, Peak Flow and 
Time-to-Peak of Calibration Events at Humber River at Palgrave 

 

 
 
Table 2.19 – Comparison of Gauged and Predicted Runoff Volume, Peak Flow and 

Time-to-Peak of Validation Events at Humber River at Palgrave 
 

 
  

Parameter Event Gauged Predicted % Difference Average        
% Difference

May 28,2013 5.10 5.19 2%
July 7,2013 5.32 6.64 25%
July 31,2013 6.07 6.51 7%
May 28,2013 540949 426796 -21%
July 7,2013 557780 507618 -9%
July 31,2013 465899 534796 15%
May 28,2013 37.00 34.50 -7%
July 7,2013 49.50 51.67 4%
July 31,2013 34.50 37.83 10%

Peak Flow 
(m3/s)

Runoff Volume 
(m3)

Tp (hrs)

11%

-5%

2%

Parameter Event Gauged Predicted % Difference Average        
% Difference

May 15,2007 3.44 4.03 17%
Sep 14,2008 5.58 7.52 35%
July 27,2014 3.70 3.64 -2%
May 15,2007 502238 486887 -3%
Sep 14,2008 578933 687438 19%
July 27,2014 303134 305046 1%
May 15,2007 79.25 81.17 2%
Sep 14,2008 50.25 54.83 9%
July 27,2014 22.00 27.67 26%

Peak Flow 
(m3/s)

Runoff Volume 
(m3)

Tp (hrs)

17%

5%

12%
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2.2.3.3 Calibration and Validation of Cold Creek Near Bolton  
For Cold Creek near Bolton, a total of 3 events were selected for model calibration and 
2 events were selected for model validation. The total rainfall depth for the events 
selected for model calibration and validation ranged between 33 mm and 70.3 mm. The 
results of the model calibration and validation for Cold Creek near Bolton gauge are 
presented in Table 2.20 and Table 2.21 for a number of key parameters including peak 
flow, runoff volume, and time-to-peak along with their percent difference. 
 
Appendix 4 includes the baseflow separation graphs, detailed comparisons of 
simulated and observed hydrographs for both the calibration and validation events. 
Graphical display of the simulated and observed hydrographs for both calibration and 
validation events show that the observed hydrograph shapes were reasonably well 
reproduced for the calibration and validation events. 
 
Calibration results for Cold Creek near Bolton show that the differences of peak flows 
for May 28, 2013, July 7, 2013 and July 31, 2013 are 2%, -1% and 22%, respectively. 
The differences of peak flows range from +25% to -10%, and are within the WaPUG 
standard. The differences of runoff volumes for May 28, 2013, July 7, 2013 and July 31, 
2013 are -31%, -9% and 63%, respectively. The differences of runoff volumes for July 7, 
2013 range from +20% to -10%, and are within the WaPUG standard. The differences 
of runoff volumes for May 28, 2013 and July 31, 2013 are beyond the WaPUG range, 
however, Cold Creek is dominated by hummocky terrain and complex wetlands. The 
impacts of these features on the hydrological response of the watershed have not been 
well studied and in the absence of this information, it is not unusual to see variability 
within this order of magnitude. In spite of this difference, the average differences of 
peak flows, runoff volumes, and time-to-peak of simulated and observed hydrographs of 
the three calibration events are 8%, 8% and 2%, respectively.  
 
Validation results for Cold Creek near Bolton show that the differences of peak flows for 
Nov 29, 2005 and Sept 5, 2014 are -10% and 40%, respectively. The differences of 
peak flows for Nov 29, 2005 range from +25% to -10%, and are within the WaPUG 
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standard. The differences of runoff volumes for Nov 29, 2005 and Sept 5, 2014 are -
48% and 176%, respectively. The differences of runoff volumes for Nov 29, 2005 and 
Sept 5, 2014 are greater than 20%. This deviation could have been caused by variation 
in timing and movement of some weather systems through the watershed that were not 
captured by available sparse rain gauge networks. A study needs to be undertaken to 
determine the number of rain gauge stations that would be sufficient to capture the 
variability of the rainfall. Although the differences in runoff volumes are greater than 
20%, the average differences of peak flows and time-to-peak for validation events are 
15% and -1%, respectively. These values indicate that the calibrated and validated 
model can be used to estimate design flows and the Regional flows with higher 
confidence.  
 
Table 2.20 – Comparison of Gauged and Predicted Runoff Volume, Peak Flow and 

Time-to-Peak of Calibration Events at Cold Creek near Bolton 
 

 
 
  

Parameter Event Gauged Predicted % Difference Average        
% Difference

May 28,2013 3.11 3.16 2%
July 7,2013 19.37 19.10 -1%

July 31,2013 * 3.25 3.97 22%
May 28,2013 168361 116876 -31%
July 7,2013 903659 819270 -9%

July 31,2013 * 148088 241601 63%
May 28,2013 25.75 26.75 4%
July 7,2013 45.75 46.92 3%

July 31,2013 * 30.50 29.92 -2%
* These observed rainfall events are considered "minor" events, and are compared to the minor
   event model results in place of the major event model results

Peak Flow (m3/s)

Runoff Volume 
(m3)

Tp (hrs)

8%

8%

2%
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Table 2.21 – Comparison of Gauged and Predicted Runoff Volume, Peak Flow and 
Time-to-Peak of Validation Events at Cold Creek near Bolton 

 

  
2.2.3.4 Calibration and Validation of Humber River at Elder Mills – 

For Humber River at Elder Mills, a total of 3 events were selected for model calibration 
and 2 events were selected for model validation. The total rainfall depth for the events 
selected for model calibration and validation ranged between 36.6 mm and 60.0 mm. 
The results of the model calibration and validation for Humber River at Elder Mills 
(02HC025) gauge are presented in Table 2.22 and Table 2.23 for a number of key 
parameters including peak flow, runoff volume, and time-to-peak along with their 
percent difference. 
 
Appendix 4 includes the baseflow separation graphs, detailed comparisons of 
simulated and observed hydrographs for both the calibration and validation events. 
Graphical display of the simulated and observed hydrographs for both calibration and 
validation events show that the observed hydrograph shapes were reasonably well 
reproduced for the calibration and validation events. 
 
Calibration results for Humber River at Elder Mills show that the differences of peak 
flows for May 28, 2013, July 7, 2013 and July 31, 2013 are 6%, 16% and 63%, 
respectively. The differences of peak flows for May 28, 2013 and July 7, 2013 ranges 
from +25% to -10%, which are within the WaPUG standard. The differences of runoff 
volumes for May 28, 2013, July 7, 2013 and July 31, 2013 are -8%, 2% and 49%, 
respectively. The differences of runoff volumes for May 28, 2013 and July 7, 2013 

Parameter Event Gauged Predicted % Difference Average        
% Difference

Nov 29,2005 3.63 3.27 -10%
Sep 5,2014 4.65 6.48 40%
Nov 29,2005 224942 115985 -48%
Sep 5,2014 179408 495718 176%
Nov 29,2005 37.00 36.58 -1%
Sep 5,2014 15.75 15.67 -1%

Peak Flow 
(m3/s)

Runoff Volume 
(m3)

Tp (hrs)

15%

64%

-1%
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ranges from +20% to -10%, which are within the WaPUG standard. The differences of 
peak flow and runoff volumes for July 31, 2013 are beyond the WaPUG range, 
however, this variability might have been caused by variation in timing and movement of 
some weather systems through the watershed. The average differences of peak flows, 
runoff volumes and time-to-peak of simulated and observed hydrographs of the three 
calibration events are 28%, 14% and -1%, respectively.  
 
Validation results for Humber River at Elder Mills show that the differences of peak 
flows for July 27, 2014 and Sept 5, 2014 are 121%, and 53%, respectively. The 
differences of peak flows are greater than 25%. The differences of runoff volumes for 
July 27, 2014 and Sept 5, 2014 are 49%, and 84%, respectively. The differences of 
runoff volume for the validation events are greater than 20%. These differences may be 
due to the spatial distribution of rainfall (i.e. isolated thunderstorms activity). The study 
recommends that a sufficient rain gauge network should be installed to capture the 
spatial variability of the rainfall characteristics.  
 
As additional validation, TRCA compared the modelled Design flows obtained from the 
calibrated model under existing condition with the Design flows generated using the 
Headwater Regionalization Model (James F. MacLaren Limited, 1979). The differences 
of peak flows of 2 to 100 year design storms using the existing calibrated model and 2 
to 100 year design storms using Headwater Regionalization Model ranges from 2% to 
16%. This additional validation shows that the calibrated model generates flows 
comparable to flows generated from the Headwater Regionalization Model. Therefore, 
the calibrated model may be used to estimate flows for the design storms and the 
Regional flows with reasonable confidence for Elder Mills. 
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Table 2.22 – Comparison of Gauged and Predicted Runoff Volume, Peak Flow and 
Time-to-Peak of Calibration Events at Humber River at Elder Mills 

 

 
 
Table 2.23 – Comparison of Gauged and Predicted Runoff Volume, Peak Flow and 

Time-to-Peak of Validation Events at Humber River at Elder Mills 
 

 
 

2.2.3.5 Calibration and Validation of East Humber River at Pine Grove  
For East Humber River at Pine Grove, a total of 3 events (but August 19, 2005 events 
was excluded for incomplete discharge measurements) were selected for model 
calibration and 2 events were selected for model validation. The total rainfall depth for 
the events selected for model calibration and validation ranged between 33 mm and 

Parameter Event Gauged Predicted % Difference Average        
% Difference

May 28,2013 * 11.35 12.00 6%
July 7,2013 44.42 51.67 16%

July 31,2013 * 9.31 15.22 63%
May 28,2013 * 1189030 1096047 -8%

July 7,2013 2987044 3043277.968 2%
July 31,2013 * 965016 1438996 49%
May 28,2013 * 35.00 32.58 -7%

July 7,2013 47.50 49.33 4%
July 31,2013 * 35.50 35.33 0%

* These observed rainfall events are considered "minor" events, and are compared to the minor 
   event model results in place of the major event model results

Peak Flow 
(m3/s)

Runoff Volume 
(m3)

Tp (hrs)

28%

14%

-1%
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73.8 mm. The results of the model calibration and validation for East Humber River at 
Pine Grove (02HC009) gauge are presented in Table 2.24 and Table 2.25 for a number 
of key parameters including peak flow, runoff volume, and time-to-peak along with their 
percent difference. 
 
Appendix 4 includes the baseflow separation graphs, detailed comparisons of 
simulated and observed hydrographs for both the calibration and validation events. 
Graphical display of the simulated and observed hydrographs for both calibration and 
validation events show that the observed hydrograph shapes were reasonably well 
reproduced for the calibration and validation events. 
 
Calibration results for East Humber River at Pine Grove show that the differences of 
peak flows for July 9, 2006 and May 28, 2013 are 84% and 8%, respectively. The 
differences of peak flows for May 28, 2013 ranges from +25% to -10%, which are within 
the WaPUG standard. The differences of runoff volumes for July 9, 2006 and May 28, 
2013 are 107% and 16%, respectively. The differences of runoff volume for May 28, 
2013 ranges from +20% to -10%, which are within the WaPUG standard. The 
differences of peak flow and runoff volume for July 9, 2006 are 84 % and 107%, 
respectively. The following possible reasons might have caused for these differences. 
The first reason is that the current existing hydrology model was established based on 
the 2013 land use cover and as it is well known this sub-watershed has experienced 
extensive development between 2006 and 2013. In such situations, it is expected that 
the increase in imperviousness could cause increase in peak flows and runoff volume. 
The other reason is that as it is shown in Appendix 4, July 9, 2006 calibration event 
consists of complex hydrograph consisting of off-and-on rain over an extended period.  
 
Validation results for East Humber River at Pine Grove show that the differences of 
peak flows for Nov 29, 2005, May 15, 2007, Sept 14, 2008, July 27, 2014 and Sept 5, 
2014 are 10%, 39%, 31%, 7% and 66% respectively. The differences of peak flows for 
Nov 29, 2005 and July 27, 2014 ranges from +25% to -10%, which are within the 
WaPUG standard.  The differences of runoff volumes for Nov 29, 2005, May 15, 2007, 
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Sept 14, 2008, July 27, 2014 and Sept 5, 2014 are -6%, 20%, 31%, 18% and 20%, 
respectively. The differences of runoff volumes for all validation events except Sept 14, 
2008 event ranges from 20% to -10%, which are within the WaPUG standard. The 
average differences of peak flows, runoff volumes and time-to-peak of simulated and 
observed hydrographs of the three validation events are 31%, 17% and 20% 
respectively.  
 
As additional validation, TRCA compared the simulated Regional flows obtained from 
the calibrated model under existing condition with the Regional flows generated using 
the Headwater Regionalization Model (James F. MacLaren Limited, 1979). The existing 
Regional flow from the calibrated model is 560.2 cm and the Regional flow resulted from 
Headwater Regionalization Model is 589.7 cm. The difference in flows is about 5%. 
Additionally, a similar comparison at East Humber at King Creek Gauging Station 
(02HC032) found that the average difference of peak flows was 15% and ranged from 
7% to 25%. These comparisons show that, as the values are in an acceptable range, 
the calibrated and validated model can be used to estimate the 2 to 100 year and the 
Regional flows with higher confidence for East Humber River sub-watershed. 
 
Table 2.24 – Comparison of Gauged and Predicted Runoff Volume, Peak Flow and 

Time-to-Peak of Calibration Events at East Humber River at Pine Grove 
 

 
 
  

Parameter Event Gauged Predicted % Difference Average        
% Difference

July 9,2006 11.19 20.57 84%
May 28,2013 14.84 16.09 8%
July 9,2006 1035058 2147355 107%

May 28,2013 621851 721637 16%
July 9,2006 43.00 37.33 -13%

May 28,2013 25.00 26.42 6%

Peak Flow (m3/s)

Runoff Volume 
(m3)

Tp (hrs)

46%

62%

-4%
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Table 2.25: Comparison of Gauged and Predicted Runoff Volume, Peak Flow and 
Time-to-Peak of Validation Events at East Humber River at Pine Grove 

 

 
 

2.2.3.6 Calibration and Validation of Plunkett Creek 
For Plunkett Creek, a total of 2 events were selected for model calibration and 3 events 
were selected for model validation. The total rainfall depth for the events selected for 
model calibration and validation ranged between 33 mm and 97.6 mm. The results of 
the model calibration and validation for Plunkett Creek (HY053) gauge are presented in 
Table 2.26 and Table 2.27 for a number of key parameters including peak flow, runoff 
volume, and time-to-peak along with their percent difference. 
 
Appendix 4 includes the baseflow separation graphs, detailed comparisons of 
simulated and observed hydrographs for both the calibration and validation events. 
Graphical display of the simulated and observed hydrographs for both calibration and 
validation events show that the observed hydrograph shapes were reasonably well 
reproduced for the calibration and validation events. 

Parameter Event Gauged Predicted % Difference Average        
% Difference

Nov 29,2005 6.95 7.67 10%
May 15,2007 7.06 9.84 39%
Sep 14,2008 6.11 8.02 31%
July 27,2014 20.01 21.40 7%
Sep 5,2014 11.86 19.63 66%
Nov 29,2005 795955 751728 -6%
May 15,2007 1088935 1308620 20%
Sep 14,2008 687767 897823 31%
July 27,2014 1351747 1599327 18%
Sep 5,2014 1279402 1539658 20%
Nov 29,2005 44.00 45.92 4%
May 15,2007 79.50 60.67 -24%
Sep 14,2008 36.00 55.08 53%
July 27,2014 12.25 21.33 74%
Sep 5,2014 26.00 24.00 -8%

Peak Flow (m3/s)

Runoff Volume 
(m3)

Tp (hrs)

31%

17%

20%
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Calibration results for Plunkett Creek show that the differences of peak flows for Aug 19, 
2005 and July 9, 2006 are 3% and 35%, respectively. The differences of peak flows for 
Aug 19, 2005 ranges from +25% to -10%, which are within the WaPUG standard. The 
differences of runoff volumes for Aug 19, 2005 and July 9, 2006 are 17% and 91% 
respectively. The differences of runoff volumes for Aug 19, 2005 nearly range from 
+20% to -10%, which are within the WaPUG standard. The differences of peak flows 
and runoff volumes of July 9, 2006 are 35 % and 91%, respectively. This variability 
might have been caused by variation in timing and movement of some weather systems 
through the watershed. The average differences of peak flows, runoff volumes and time-
to-peak of simulated and observed hydrographs of the two calibration events are 19%, 
54% and -1%, respectively.  
 
Validation results for Plunkett Creek show that the differences of peak flows for Nov 29, 
2005, May 15, 2007 and Sept 14, 2008, are -36%, 9%, and 49%, respectively. The 
differences of peak flows for the May 15, 2007 event ranges from +25% to -10%, which 
are within the WaPUG standard. The differences of runoff volumes for Nov 29, 2005, 
May 15, 2007 and Sept 14, 2008, are -35%, -2%, and 55%, respectively. The 
differences of runoff volumes for May 15, 2007 ranges from 20% to -10%, which are 
within the WaPUG standard. All the validation events consist of complex hyetograph 
consisting of off-and-on rain over an extended period and this factor might have caused 
the overestimation of flows for Sept 14, 2008 event. However, the average differences 
of peak flows, runoff volumes and time-to-peak of simulated and observed hydrographs 
for the three validation events are 8%, 6% and 10%, respectively. This shows that the 
calibrated and validated model can be used to estimate Design flows and the Regional 
flows with higher confidence. 
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Table 2.26 – Comparison of Gauged and Predicted Runoff Volume, Peak Flow and 
Time-to-Peak of Calibration Events at Plunkett Creek 

 

 
 
Table 2.27 – Comparison of Gauged and Predicted Runoff Volume, Peak Flow and 

Time-to-Peak of Validation Events at Plunkett Creek 
 

 
 

2.2.3.7 Calibration and Validation of West Humber at Highway 7  
For West Humber at Highway 7, a total of 3 events were selected for model calibration 
and 2 events were selected for model validation. The total rainfall depth for the events 
selected for model calibration and validation ranged between 33 mm and 68.1 mm. The 
results of the model calibration and validation for West Humber at Highway 7 
(02HC031) gauge are presented in Table 2.28 and Table 2.29 for a number of key 

Parameter Event Gauged Predicted % Difference Average        
% Difference

Aug 19,2005 66.68 68.58 3%
July 9,2006 14.02 18.95 35%
Aug 19,2005 2007472 2343234 17%
July 9,2006 1034352 1979322 91%
Aug 19,2005 39.00 40.00 3%
July 9,2006 45.00 43.25 -4%

19%

54%

-1%

Peak Flow (m3/s)

Runoff Volume 
(m3)

Tp (hrs)

Parameter Event Gauged Predicted % Difference Average        
% Difference

Nov 29,2005 10.73 6.88 -36%
May 15,2007 9.67 10.57 9%
Sep 14,2008 4.63 6.92 49%
Nov 29,2005 788339 513942 -35%
May 15,2007 1224263 1197520 -2%
Sep 14,2008 462542 719131 55%
Nov 29,2005 40.00 35.83 -10%
May 15,2007 71.00 52.75 -26%
Sep 14,2008 23.00 24.25 5%

Peak Flow (m3/s)

Runoff Volume 
(m3)

Tp (hrs)

8%

6%

-10%



Final Report  Civica Infrastructure Inc. 
Humber River Hydrology Update June 2015  

TRC14-0004  Page 55 
www.civi.ca   

parameters including peak flow, runoff volume, and time-to-peak along with their 
percentage difference. 
 
Appendix 4 includes the baseflow separation graphs, detailed comparisons of 
simulated and observed hydrographs for both the calibration and validation events. 
Graphical display of the simulated and observed hydrographs for both calibration and 
validation events show that the observed hydrograph shapes were reasonably well 
reproduced for the calibration and validation events. 
 
Calibration results for West Humber at Highway 7 show that the differences of peak 
flows for May 28, 2013, July 7, 2013 and July 31, 2013 are -1%, -7% and 11%, 
respectively. The differences of peak flows ranges from +25% to -10%, which are within 
the WaPUG standard. The differences of runoff volumes for May 28, 2013, July 7, 2013 
and July 31, 2013 are -8%, 3% and 33% respectively. The differences of runoff volumes 
for May 28, 2013 and July 7, 2013 ranges from +20% to -10%, which are within the 
WaPUG standard. The difference of runoff volumes for July 31, 2013 is 33%, and it is 
not unusual to see variability within this order of magnitude due to uncertainty of 
different sources such as sparsely distribution of rain. The average differences of peak 
flows, runoff volumes and time-to-peak of simulated and observed hydrographs of the 
three calibration events are 1%, 9% and 3%, respectively.  
 
Validation results for West Humber at Highway 7 show that the differences of peak 
flows for Nov 29, 2005 and May 15, 2007 are 10% and -21%, respectively. The 
differences of peak flows for the Nov 29, 2005 event ranges from +25% to -10%, which 
are within the WaPUG standard. The differences of runoff volumes for Nov 29, 2005 
and May 15, 2007 are -37% and 20%, respectively. The difference of runoff volumes for 
the May 15, 2007 event ranges from 20% to -10%, which are within the WaPUG 
standard. It is noted that Nov 29, 2005 validation event consists of complex hyetograph 
with off-and-on rain over an extended period and this factor might have caused the 
underestimation of runoff volume for the Nov 29, 2005 event. However, the average 
differences of peak flows, runoff volumes and time-to-peak of simulated and observed 
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hydrographs of the three validation events are -6%, -9% and -10% respectively, which is 
a reasonable result. Therefore the calibrated and validated model can be used to 
estimate design flows and the Regional flows with higher confidence. 
 
Table 2.28 – Comparison of Gauged and Predicted Runoff Volume, Peak Flow and 

Time-to-Peak of Calibration Events at West Humber at Highway 7 
 

  
Table 2.29 – Comparison of Gauged and Predicted Runoff Volume, Peak Flow and 

Time-to-Peak of Validation Events at West Humber at Highway 7 
 

 
 

Parameter Event Gauged Predicted % Difference Average        
% Difference

May 28,2013 62.05 61.34 -1%
July 7,2013 84.30 78.16 -7%

July 31,2013 * 14.28 15.78 11%
May 28,2013 3377366 3114151 -8%
July 7,2013 3784521 3882948 3%

July 31,2013 * 1200836 1596658 33%
May 28,2013 29.00 32.00 10%
July 7,2013 45.75 46.33 1%

July 31,2013 * 33.00 31.75 -4%
* These observed rainfall events are considered "minor" events, and are compared to the minor 
   event model results in place of the major event model results

Peak Flow (m3/s)

Runoff Volume 
(m3)

Tp (hrs)

1%

9%

3%

Parameter Event Gauged Predicted % Difference Average        
% Difference

Nov 29,2005 33.47 36.67 10%
May 15,2007 13.65 10.79 -21%
Nov 29,2005 2847523 1790613 -37%
May 15,2007 1597646 1915709 20%
Nov 29,2005 40.75 40.00 -2%
May 15,2007 84.50 68.42 -19%

Peak Flow 
(m3/s)

Runoff Volume 
(m3)

Tp (hrs)

-6%

-9%

-10%
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2.2.3.8 Calibration and Validation of Humber River at Weston Road  
For Humber River at Weston Road, a total of 3 events were selected for model 
calibration and 3 events were selected for model validation. The total rainfall depth for 
the events selected for model calibration and validation ranged between 33 mm and 74 
mm. The results of the model calibration and validation for Humber River at Weston Rd. 
(02HC003) gauge are presented in Table 2.30 and Table 2.31 for a number of key 
parameters including peak flow, runoff volume, and time-to-peak along with their 
percent difference. 
 
Appendix 4 includes the baseflow separation graphs, detailed comparisons of 
simulated and observed hydrographs for both the calibration and validation events. 
Graphical display of the simulated and observed hydrographs for both calibration and 
validation events show that the observed hydrograph shapes were reasonably well 
reproduced for the calibration and validation events. 
 
Calibration results for Humber River at Weston Rd show that the differences of peak 
flows for May 28, 2013, July 7, 2013 and July 31, 2013 are 11%, 5% and 5%, 
respectively. The differences of peak flows ranges from +25% to -10%, which are within 
the WaPUG standard. The differences of runoff volumes for May 28, 2013, July 7, 2013 
and July 31, 2013 are 0%, -1% and 19%, respectively, and ranges from +20% to -10%, 
which are within the WaPUG standard. The average differences of peak flows, runoff 
volumes and time-to-peak of simulated and observed hydrographs of the three 
calibration events are 7%, 6% and -5%, respectively.  
 
Validation results for Humber River at Weston Rd show that the differences of peak 
flows for Nov 29, 2005, May 15, 2007 and Sept 14, 2008, are -5%, 18%, and 1%, 
respectively. The differences of peak flows for all validation events range from +25% to -
10%, which are within the WaPUG standard. The differences of runoff volumes for Nov 
29, 2005, May 15, 2007 and Sept 14, 2008, are -30%, 3%, and 17%, respectively. The 
differences of runoff volume for the Nov 29, 2005 and May 15, 2007 events range from 
20% to -10%, which are within the WaPUG standard. The average differences of peak 
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flows, runoff volume and time-to-peak of simulated and observed hydrographs of the 
three validation events are 5%, -3% and -3%, respectively. Therefore the calibrated and 
validated model can be used to estimate design flows and the Regional flows with 
higher confidence. 
 
Table 2.30 – Comparison of Gauged and Predicted Runoff Volume, Peak Flow and 

Time-to-Peak of Calibration Events at Humber River at Weston Rd. 
 

 
 
  

Parameter Event Gauged Predicted % Difference Average        
% Difference

May 28,2013 * 102.85 114.38 11%
July 7,2013 261.76 274.27 5%

July 31,2013 * 57.79 60.82 5%
May 28,2013 * 8221210 8221210.2 0%

July 7,2013 23277245 23152979 -1%
July 31,2013 * 5655170 6755756.34 19%
May 28,2013 * 27.50 27.25 -1%

July 7,2013 55.00 44.58 -19%
July 31,2013 * 31.00 32.33 4%

* These observed rainfall events are considered "minor" events, and are compared to the minor 
   event model results in place of the major event model results

Peak Flow (m3/s)

Runoff Volume 
(m3)

Tp (hrs)

7%

6%

-5%
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Table 2.31 – Comparison of Gauged and Predicted Runoff Volume, Peak Flow and 
Time-to-Peak of Validation Events at Humber River at Weston Rd. 

 

 
 
  

Parameter Event Gauged Predicted % Difference Average        
% Difference

Nov 29,2005 75.15 71.59 -5%
May 15,2007 50.56 59.76 18%
Sep 14,2008 39.89 40.09 1%
Nov 29,2005 9799999 6901002 -30%
May 15,2007 8906935 9217768 3%
Sep 14,2008 6216756 7276055 17%
Nov 29,2005 48.25 47.83 -1%
May 15,2007 50.50 44.50 -12%
Sep 14,2008 50.00 51.42 3%

Peak Flow (m3/s)

Runoff Volume 
(m3)

Tp (hrs)

5%

-3%

-3%
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3.0 DESIGN STORM AND REGIONAL STORM SIMULATION 
The final calibrated and validated Humber hydrology model was used to estimate peak 
flows for the 2, 5, 10, 25, 50, 100, 350 and 500-year design storms and the Regional 
storm under existing and future land use scenarios at about 272 locations in the 
watershed. The purpose was to update the stormwater management quantity control 
criteria to mitigate the negative effects of future urban expansion in the watershed and 
to delineate regulatory flood lines using the output of the future conditions model within 
the watershed.  
 
Design storms are developed by statistical analysis of long-term historical rainfall 
records and the result helps to develop design storms of different return frequency that 
represent rainfall pattern, type and distribution of different return frequency. Under the 
design storm approach, a design storm is selected and applied to the calibrated model 
and design flows are determined using specified antecedent moisture conditions. The 
assumption behind the use of a design storm is that a design storm of a given return 
frequency will generate a simulated runoff peak and volume that have about the same 
return frequency. The design storm approach was used to estimate the 2, 5, 10, 25, 50, 
100, 350 and 500-year peak flows. The Regional storm in the study area for floodplain 
management purposes is based on Hurricane Hazel. According to the Ontario Ministry 
of Natural resources Technical Guide - River & Stream Systems: Flooding Hazard Limit 
(2002); the 100 year design storm for smaller catchment may result in higher peak flow 
than the Regional flow. Therefore the Regulatory flow is the greater of the Regional flow 
and the 100-year flow.  
 
The antecedent moisture conditions prior to a future storm event or a design storm 
event are unknown, and therefore, in order to represent this unknown condition, an 
assumption must be made. For this study, a curve number with average antecedent 
moisture conditions was assumed for the 2-year through 500-year design storms, while 
saturated antecedent moisture conditions were assumed for the Regional storm event. 
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Combining design storms and antecedent moisture conditions set the CN parameters 
within the model. 

3.1 Design Storm Simulations 
3.1.1 Selection of Appropriate Rainfall Distribution 

Design storm distributions for 6-hour AES, 12-hour AES and 24-hour AES storms are 
established for most TRCA watersheds. In the 2002 Humber Hydrology Update, 
Aquafor Beech Limited noted that the AES distribution is more suitable for Southern 
Ontario than both the U.S. Soil Conservation Service (SCS) and Chicago distributions. 
To be consistent with the previous hydrology update the AES design storm was 
selected for the current Humber Hydrology Update. Hyetographs for 2, 5, 10, 25, 50, 
100, 350 and 500-year design storms and the Regulatory storm events are provided in 
Appendix 14. 

Rainfall distributions of 6, 12 and 24 hour AES were used to run the calibrated and 
validated Humber Hydrology model under existing conditions in order to produce flows 
for various return period. The purpose of this exercise was to provide a comparison of 
results in an effort to establish the most appropriate rainfall distribution for the Humber 
River Watershed.  

Streamflow records at gauges with record longer than 20 years were selected in order 
to perform frequency analysis to drive flows of various return periods, so that they can 
be used to compare with the 1 in 2 to 1 in 100 flows simulated by the calibrated and 
validated hydrologic model. Table 3.1 lists streamflow gauges with record longer than 
20 years. Water Survey Canada provided instantaneous annual peak flow values and 
15 min summer flows for the selected streamflow gauges. The frequency analysis was 
done using a Statistical Software Package (HEC-SSP) developed by the Hydrologic 
Engineering Center of U.S Army Corps of Engineers. Single station frequency analysis 
with the Three Parameter Log Normal Distribution was used to determine the magnitude 
of flows of various return periods, as it is the recommended distribution for Ontario 
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(Environment Canada and Ministry of Natural Resources, 1985). Most of the annual 
instantaneous peak flows occurred due to snowmelt. However, most of the selected 
calibration and validation storm events occurred in summer season. Therefore, 
computed peak flows associated with the various 2 to 100 year rainfall distributions 
were compared to the results of a flood frequency analysis of summer peak flows at 
flow gauge locations that were used for calibrating the Humber hydrology model.  

Figure 3.3, 3.5, 3.7, 3.9 and 3.11 show the flood frequency analysis curve at each 
stream gauge locations. Figure 3.4, 3.6, 3.8, 3.10 and 3.12 present comparisons of the 
frequency analysis results and the simulated design flows for 2 to 100 year return 
periods resulted from 6-hour AES, 12-hour AES and 24-hour AES design storms at the 
selected streamflow gauges. These comparisons show that the 6-hour AES peak flows 
closely match with the results of frequency analysis at Humber River at Weston 
(02HC003), Humber River at Elder Mills (02HC025), and West Humber River at Hwy 
No. 7 (02HC031) and Humber River Near Palgrave (02HC047), however the 12-hour 
AES peak flows closely match with the results of frequency analysis at East Humber 
River at King Creek (02HC032). This analysis shows that 6-hour AES and 12-hour AES 
rainfall distribution represent reasonably the hydrological input of the watershed. This 
result also corresponds with the conclusion of the 2002 Humber Hydrology Update. 
Aquafor Beech Limited, in the 2002 Humber Hydrology Update, highlighted that the 6-
hour and 12-hour duration are representative of the predominant type of storms that will 
cause flooding on rural and urban watersheds of the scale of the Humber River 
Watershed. In addition, Aquafor Beach Limited identified that the 6-hour and 12-hour 
storm were the critical durations for the hydrology of Humber River watershed. 
Therefore, 6 and 12-hour AES design storms were applied to determine return period 
peak flows in the current study. 
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Table 3.1 – Stations Used for Frequency Analysis 

Station Station Name Years From-To 
02HC003 Humber River at Weston 66 1945-2010 
02HC025 Humber River at Elder Mills 46 1962-2010 
02HC031 West Humber River at Highway No. 7 42 1965-2010 
02HC047 East Humber River at King Creek 37 1965-2010 
02HC033 Humber River near Palgrave 23 1981-2010 

3.1.2 Design Storm Flow Estimates – Existing Land uses 
The calibrated and validated hydrologic model for the Humber River Watershed was 
used as the basis for determining design storm flow rates. For the 2-year through 500-
year design storm events, average antecedent moisture conditions (AMCII) were 
assumed, and the CN values were set accordingly. All existing stormwater management 
facilities were kept in estimating existing design storm flows for 2 to 100-year return 
periods but for 350-year and 500-year return periods, all ponds were removed. 

Peak flows for existing land use scenario were estimated at 272 locations throughout 
the Humber River Watershed. Appendix 5 and 6 summarize the estimated design flows 
under existing land use scenario at the 272 locations shown in Figure 2.1 and in a 
larger size in Appendix 18. Peak flow estimates from the previous 2002 Humber River 
Hydrology Update are also included in Appendix 11 for comparison.  

3.1.3 Design Storm Flow Estimates – Future Land Uses 
The hydrologic model was then set up to simulate future land use scenario. Future 
(Official Plan) Land uses - includes future urban development committed on Municipal 
Official Plans. The, future (Official Plan) land use is illustrated in Figure 2.4. Parameters 
affected by future land use changes were revised. All existing stormwater management 
facilities were kept in the model for 2 to 100 year return periods and discharge-storage 
curves for the stormwater management facilities for future land use condition were 
developed based on Humber Unit Flow Relationships in order to evaluate the 
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effectiveness of the Humber Unit Flow Relationships, but for 350 year and 500 year 
return periods, all existing and future ponds were removed. Summarized in Appendix 8 
and 9 are the estimated design flows under future land use scenario at 272 key flow 
node locations 

3.1.4 Comparison of Design- Future Flow and Design- Existing Flow 
In 2012, TRCA developed and documented the Stormwater Management Criteria for 
new developments in the Humber River Watershed. However, TRCA would like to 
determine if the prescribed quantity control release rates based on the current Humber 
Unit Flow Relationships will be adequate to control flows for the coming years, or if new 
quantity control release rates should be derived for some areas where the old release 
rates did not prove adequate. 

In order to get answer to the above-noted question, the following procedure was 
followed. First, a new pond was added to the 2 to 100 year Future model immediately 
downstream of each urbanizing subcatchment. The catchment area command in VO 
changes from a NASHYD to a STANDHYD command. Taking the Quantity Control 
Release Rates from the 2012 Stormwater Management Criteria Document for each 
design storm, we created the rating curve for each pond and its storage such that the 
peak discharge from the pond would match these Quantity Control Release Rates. The 
resulting flows were then compared to the existing condition model flows at downstream 
flow nodes and increases in flow were identified. The comparison was done at all 
downstream flow nodes and the difference was calculated and presented in Figure 3.1. 
In the majority of flow nodes, the flows remain the same or decrease. However, in some 
locations, an increase from 10% to 267% occurs. The increases are within the area 
where the current Humber River Watershed SWM quantity control criteria do not require 
controls. In addition, an increase in the peak flows occurs within Plunkett Creek, East 
Humber located east of Jane St and Purpleville Creek. This analysis recommends that 
the Stormwater Management Quantity Control criteria should be revised for the above 
noted areas. 
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3.2 Regional Storm Simulations 
3.2.1 Regional Flood Estimates-Existing and Future Land Use 

Conditions 
The estimated Regional Flood flows for the study were determined using the existing 
and future land use conditions. Runoff control was not considered in the estimation of 
the Regional flows. Areal reduction factors were applied to the Regional Storm rainfall 
depth using the “equivalent circular area method”. The Regional Storm was determined 
using Equivalent Circular Method. For the Regional Storm event, saturated antecedent 
moisture condition (AMCIII) was assumed, and the CN values were adjusted 
accordingly. The flood routing associated with Claireville Dam and Lake Wilcox was not 
considered for the Regional flow estimates. As per the Ontario Ministry of Natural 
Resources’ “Technical Guide – River and Stream Systems: Flooding Hazard Limit”, the 
routing effects associated with existing stormwater management facilities and Claireville 
Dam and Lake Wilcox were not considered for the Regional Storm model simulations. 
Summarized in Appendix 7 and 10 are the estimated the Regional flows under existing 
and future land use scenario at 272 flow node locations 

On average, the Regional Storm future conditions peak flow increases by 18.5% as 
compared with existing conditions. Due to the large area proposed for development, 
there is a significant increase of future peak flows within Rainbow Creek and Purpleville 
Creek and the range of increase is from 18% to 299.6%. This study recommends further 
investigations to determine the requirement of Regional Storm Control for these areas.  

3.2.2 2015 Regional Flood Peak Flows as compared to past studies 
In order to see the differences in the model results to those of past studies, key 
locations in the sub-watersheds were identified, and the regional peak flow estimations 
at these selected flow nodes were compared to the estimates from the 1997 and 2002 
hydrology studies as seen in Table 3.2. Appendix 11 shows the comparison of results 
for all flow nodes. It should be noted that the contributing drainage area delineation for 
this study differs from the 2002 study, however the percent difference in drainage area 
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for the flow nodes in question is small (-2.7% to 2.2%) with the exception of flow nodes 
25.1 and 27, for which the drainage area differs by 7.9% and 7.8% respectively. 
However, since the changes in drainage area are relatively minor for these selected 
nodes, the flows can be compared.  
 
In the Upper Humber Subwatershed, the 2015 existing condition regional peak flow 
estimate of the Upper Humber south of Palgrave is 27% higher than the 2002 future 
condition result, whereas the peak flows for Centreville Creek at the Upper Humber and 
the Upper Humber at Bolton are 24% and 26% lower respectively. The Upper Humber 
at Bolton and Centreville Creek at the Upper Humber show slight increase in the 2015 
future condition due to future development. Interestingly, future development upstream 
of the Upper Humber south of Palgrave changes the timing of the response at this node, 
and decreases the peak flow estimate in the future condition. 
 
In the Main Humber Subwatershed, the 2015 existing condition regional peak flow 
estimate of Cold Creek at the Upper Humber is 12% lower than the 2002 future 
condition result, whereas the peak flow for the Main Humber at Elder Mills is 25% lower. 
The peak flow estimates at the nodes within the Rainbow Creek subwatershed also 
decreased by 31% and 43%. Future development in the Rainbow Creek subwatershed 
significantly increases the peak flow estimates at these nodes, bringing them closer to 
the 2002 future condition estimates. 
 
In the East Humber River Subwatershed, the 2015 existing condition regional peak flow 
estimates of the East Humber at King Creek and at the Main Humber are both 18% 
higher than the 2002 future condition result. Future development increases the flow 
estimate at King Creek further. Future development upstream of the East Humber at the 
Main Humber River changes the timing to yield a decrease in flow in the future condition 
similar to the Upper Humber south of Palgrave. 
 
The selected nodes at the West Humber River Subwatershed are also higher than the 
2002 future condition results (9% higher at Highway 7, and 12% higher at the Main 
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Humber). Future development in the West Humber Subwatershed increases the 2015 
future condition flows further.  
 
In the Black Creek Subwatershed, the 2015 existing condition regional peak flow 
estimates of the outlet of Black Creek at the Lower Humber is only 6% lower than the 
2002 future condition result. Since Black Creek Subwatershed has been fully urbanized, 
this small difference is expected. 
 
In the Lower Humber River Subwatershed, the 2015 existing condition regional peak 
flow estimates of Emery Creek is 29% higher than the 2002 future condition result, 
whereas the Humber River near Weston is 29% lower. The Humber River at Lake 
Ontario is also 29% lower than the 2002 existing condition estimate. 2015 future 
condition flow estimates increase at the Humber River near Weston and at Lake Ontario 
due to upstream development. 
 
The differences in peak flow estimates from the 2002 study can be attributed to several 
differences between the models. First of all land cover changes have been occurring 
continuously. The resolution of catchment discretization differs between the two studies. 
The 2002 study discretizes the watershed into over 300 catchments, whereas this study 
delineates the Humber River into over 700 catchments. The finer resolution of 
catchment discretization in the current model more accurately accounts for the spatial 
variability in catchment parameters such as CN and time to peak, which serves to better 
represent watershed conditions. In the 2002 study, six rainfall events were used for 
calibration and validation and were of hourly time resolution and taken from seven 
climatological station. The 2015 study uses ten events for calibration and validation (five 
for calibration and five for validation) which were of five minutes to 30 minutes time-step 
and taken from 9 to 15 rain gauges (depending on the storm). Additionally, the new 
study incorporates sink analysis in order to account for the depression storage of 
hummocky terrain common in the Oak Ridges Moraine and Niagara Escarpment areas 
of the watershed.  
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In summary, when considering the available data and changes in modeling procedure 
from past studies, changes in peak flow estimates of this magnitude should be 
expected. The higher resolution of calibration data and catchment discretization and the 
sink analysis for hummocky areas enables the 2015 model to produce peak flow 
estimates that are more representative of the watershed. 
 

Table 3.2 – Comparison of Peak Flow Estimates 
 

 
Note: 
1. 2002 Study - Humber River Watershed Hydrology Update (Aquafor Beech Limited, 2002). 
2. 1997 Study - Humber River Watershed Hydrology/Hydraulic and Stormwater Management Study 
(Aquafor Beech Limited). 
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Figure 3.3 – Flood Frequency Analysis Plot for Humber River at Weston Rd – 

Return Period 
 
 

 
Figure 3.4 – Peak Flow Comparison for Humber River at Weston Rd – Return 

Period 
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Figure 3.5 – Flood Frequency Analysis Plot for Humber River at Palgrave – Return 

Period 
 
 

 
Figure 3.6 – Peak Flow Comparison for Humber River at Palgrave – Return Period 
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Figure 3.7 – Flood Frequency Analysis Plot for West Humber at Highway 7 – 

Return Period 
 
 

 
Figure 3.8 – Peak Flow Comparison for West Humber at Highway 7 – Return 

Period 
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Figure 3.9 – Flood Frequency Analysis Plot for East Humber at Elder Mills – 

Return Period 
 
 

 
Figure 3.10 – Peak Flow Comparison for East Humber at Elder Mills – Return 

Period 
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Figure 3.11 – Flood Frequency Analysis Plot for East Humber at King Creek – 

Return Period 
 
 

 
Figure 3.12 – Peak Flow Comparison for East Humber at King Creek – Return 

Period 
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4.0 SUMMARY AND CONCLUSIONS 
The details associated with the development of an updated VH3 hydrology model for 
the Humber River Watershed is provided in this report. The following is a summary and 
conclusions of key items 

 
1. A hydrologic model based on Visual HYMO 3 (VH3) was updated for the Humber 

River Watershed for existing condition land use and future condition land use. .  
2. The watershed was discretized into 714 catchments and model parameter values 

were derived using GIS tools and available TRCA GIS database  
3. Existing SWM facilities were lumped and included in the VH3 model.  
4. For the future land use condition, 105 stormwater management facilities were 

included to control runoff from future development based on the current Humber 
River Watershed stormwater management quantity control criteria.  

5. The model was calibrated and validated based on 10 (five each) of rainfall events 
and stream flows which occurred in 2005 and 2014. The results of the VH3 
model validation were found to be acceptable and comparable to similar model 
calibrations of TRCA’s watersheds. 

6. The 6-hour and 12-hour AES storm were found to be the predominant and critical 
type of storms that will cause flooding on rural and urban watershed scale of the 
Humber River Watershed.  

7. Design flows for 2-Year through 100-Year return periods and the Regional Storm 
were estimated for existing and future land use scenarios. Existing land use is 
based on the level of development in the Year 2013. Future land uses are 
representative of committed future land uses as designated by existing Official 
Plans and current Official Plan Amendments of regional and local municipalities 
in the Humber River Watershed 

8. When comparing peak flows for the existing and future condition land use 
scenarios at the outlet of the watershed, the increase in peak flow for future 
scenario relative to existing conditions for the 10-yr, 25 yr-, and 50-yr and 100-yr 
design storms are within 5% to 6%. On average, the future conditions had a peak 
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flow 18.53% higher than that of the existing conditions for the Regional Storm. 
Due to the large area size that is proposed for development, there is a significant 
increase of future peak flows within Rainbow Creek and Purpleville Creek and 
the range of increase is from 18% to 299.6%. 

9. The current Humber River Watershed Stormwater Management quantity control 
criteria was proven to provide sufficient control, but there is an increase in 
percent difference of peak flows of future condition relative to existing condition 
models the area where quantity control is not required based on the current 
Humber River Watershed SWM quantity control criteria and within Plunkett 
Creek, East Humber located east of Jane ST, and Purpleville Creek.  
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5.0 RECOMMENDATIONS 
Based on the results of this Humber River hydrology update and other report findings, r 
the following recommendations are offered for consideration: 

 
1. The VH3 model update associated with this report should be utilized to estimate 

peak flows for the 2-yr to 500 –yr and the Regional storm for Humber River 
Watershed. 

2. The hydrologic model should be further “tweaked” as required when rainfall and 
streamflow data becomes available for events larger than those events used for 
calibration and validation process. 

3. TRCA should conduct a study to determine the optimal rain gauge density and in 
order to place additional rain gauge in the study area. 

4. Explicit incorporation of existing SWM ponds will reflect the real hydrological 
process, compiling of information about existing SWM pond within Humber River 
Watershed should be continued. When this information is complete and available 
then, the model should be updated the acquired information. 

5.  On a routine basis, the model should be updated with stormwater management 
facilities as they become approved and constructed.  

6. If possible, when available, a continuous version of the VH model should be 
considered for testing and adoption to manage other watershed functions and 
protection measures such as forecasting, erosion, and Low Impact Development 
Technologies. 

7. The runoff control criteria for the current “no control required” area, Plunkett 
Creek, East Humber located east of Jane St, and Purpleville Creek should be 
revised and updated. 

8. This study recommends that further investigation needs to be done in order to 
determine the requirement of the Regional Storm Control for areas where there is 
significant increase in the Regional flow under the future land use scenario. 

9. In order to better understand the hydrological processes occurring in areas 
dominated by hummocky terrain and permeable soils and further refine the 
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hydrology model parameter values this study strongly recommends initial 
abstraction study to come up with the threshold rainfall amount that generate 
runoff and baseflow study to determine the contribution of groundwater to the 
streamflow. 

10. The preparation of a searchable database should be considered whereby peak 
flows and catchment data could be efficiently retrieved and used by TRCA staff. 
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6.0 PEER REVIEW  
Valdor Engineering Inc. conducted a peer review of this study report. The reviewer’s 
comments and our response are included in Appendix 19. 
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Procedures applied to estimate initial CN parameters. 
 
To create the CN value map, the following procedure was followed:   

 The hydrologic soil group and land use maps were uploaded to the GIS platform. The 
spatial analyst of ArcGIS was used to generate the CN map.  

 The hydrologic soil group field from the soil theme and the land use field from the land 
use map were selected for intersection in ArcGIS.  

 After intersection, a map with a new polygon representing the merged soil hydrologic 
group and land use (soil-land map) was generated.  

 A look-up table was prepared for possible combination of the soil hydrologic group, land 
use, and their associated CN values based on Table 2.5.  

 CN was assigned to each unique new polygon by joining the look-up table with appropriate CN value for each possible combination of the soil hydrologic group, land 
use category, and the merged soil-land use unique map, using the merged soil-land use code as the key field. 

 Each subcatchment layer of the Humber River Watershed was overlaid on the land use-
soil group polygons.  

 The curve number for each subcatchment was calculated by area-weighting the land 
use-soil group polygons within the subcatchment boundaries. 

                                                                    
where: CNaw = the area-weighted curve number for the subcatchment; 

CNi = the curve number for each land use-soil group polygon; 
Ai = the area for each land use-soil group polygon; 
n = the number of land use-soil polygons in each subcatchment 
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Example: 
 
1. CN Calculation Criteria Lookup Table: 

 
2. Sample Catchment 06.04: 
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3. Landcover in Catchment 06.04: 

 
4. Soil in Catchment 06.04: 
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5. Landcover and Soil in Catchment 06.04: 

 
Average CN for catchment 06.04 is 82, as shown in the above figure. 
 
Procedures applied to estimate initial TIMP and XIMP parameters. 
 
Total impervious surfaces are those such as roads, sidewalks, driveways, parking lots, 
rooftops and other impermeable surfaces usually associated with urban landscapes. An 
increase in imperviousness can have devastating effects on the hydrologic cycle, and 
consequently, on water resources. Parts of the total impervious surfaces are directly 
connected to the surface waters by the stormwater collection and drainage system. In 
other words, directly connected impervious areas are those that form a continuous 
pathway from the point of runoff generation to the outlet point. Examples would be 
parking lots and streets containing catchbasins and storm sewers to surface waters.  
In this study, TIMP and XIMP represent ratio of total impervious surface areas and ratio 
of total directly connected impervious areas to the total watershed respectively.  
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Generally, impervious cover can be estimated by either the direct measurement method 
or land use method. Direct measurement is a physical measurement of impervious 
cover taken using site survey, aerial photography and satellite imagery. The direct 
measurement method is the most accurate but also the most time consuming and 
expensive to determine impervious cover. This method cannot be applied for 
determining future impervious cover. Whereas, the land use method determines 
impervious cover based on specific land use categories, such as commercial, high-
density residential, forest, park, agricultural, etc. Each land use category can be 
assigned an average percentage of impervious cover for both TIMP and XIMP, based 
on data from samples of direct measurement studies. TRCA has conducted some direct 
measurement studies in its jurisdiction and has established the major land use 
categories and their associated TIMP and XIMP. For this study, the land use method 
was applied to estimate the TIMP and XIMP, and also to forecast future impervious 
cover by evaluating various approved official plans within the Humber River watershed 
and equating to a corresponding existing land use impervious cover.  
This methodology requires three distinct data groups: 

 Existing and future land use of the Humber River Watershed in GIS layer. 
 Discretized subcatchment boundaries of the Humber River Watershed 
 Look-up table that contains all the land use categories and impervious 

percentages for total and directly connected impervious cover. 
This study applied the following steps to estimate TIMP and XIMP for existing and future 
land uses created by TRCA in GIS software technology.  

 The look-up table was joined to the existing and future land use layers of Humber 
River Watershed using the land use code as the key field. 

 With the coverage now containing impervious values by land use category, the next step was to determine the percent impervious surface for each polygon. 
Three fields were added to the coverage table file: area in hectare, impervious 
area in hectare and average impervious percentage. By multiplying the acreage 
of each land use polygon by its corresponding percent impervious values, total 
and directly connected impervious surfaces in a polygon were derived. This 
determined the area of total and directly connected impervious surface within 
each polygon. 
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 After calculating the total and directly connected impervious surfaces for each 
polygon, the next step was to determine the average percentage of total and 
directly connected impervious surfaces for each subcatchment. All land use 
polygons within a subcatchment were clipped, then total and directly connected 
impervious areas within the subcatchment were totaled. By dividing the total and 
directly connected impervious areas within the subcatchment by total area of the 
subcatchment, we determined the average percentage of the total and directly 
connected impervious surfaces for that subcatchment. 

 
Initial NasHyd and StandHyd Parameters 
 
The tables that follow contain the Initial NasHyd and StandHyd parameters for the 
subcatchments of the Humber River Watershed. 



Initial NasHyd 1/2:

NHYD
Catchment 

ID 
Command DT [min] AREA [ha]

DWF 
[cms]

N TP [hr] IA [mm]
CN AMC II 

*
CN AMC 

III *
NHYD

Catchment 
ID 

Command DT [min] AREA [ha]
DWF 
[cms]

N TP [hr] IA [mm]
CN AMC II 

*
CN AMC 

III *
1 01.01 NasHyd 5 99.93 0 3 1.95 10.0 51 70 125 10.27 NasHyd 5 194.01 0 3 1.74 10.0 76 88
3 01.03 NasHyd 5 73.58 0 3 1.06 22.7 52 71 126 10.28 NasHyd 5 78.78 0 3 1.12 20.1 80 90
4 01.04 NasHyd 5 275.70 0 3 2.23 10.0 66 81 127 10.29 NasHyd 5 51.52 0 3 0.98 12.6 78 89
5 01.05 NasHyd 5 423.49 0 3 2.89 10.0 51 70 128 10.30 NasHyd 5 344.73 0 3 2.80 27.6 80 90
6 01.06 NasHyd 5 700.54 0 3 4.44 10.0 69 84 129 10.31 NasHyd 5 268.47 0 3 2.31 28.9 78 89
7 01.07 NasHyd 5 464.50 0 3 3.30 10.0 67 82 130 10.32 NasHyd 5 303.38 0 3 3.03 28.9 81 91
8 01.08 NasHyd 5 285.26 0 3 2.44 10.0 68 83 131 10.33 NasHyd 5 409.92 0 3 3.55 28.9 80 90
9 02.01 NasHyd 5 481.20 0 3 2.92 10.0 51 70 132 10.34 NasHyd 5 375.83 0 3 2.15 28.9 80 90

10 02.02 NasHyd 5 141.81 0 3 1.57 10.0 51 70 133 11.01 NasHyd 5 283.72 0 3 4.19 10.0 64 81
11 02.03 NasHyd 5 416.72 0 3 2.81 10.0 51 70 134 11.02 NasHyd 5 81.39 0 3 1.29 10.0 82 91
12 02.04 NasHyd 5 186.97 0 3 1.38 10.0 51 70 136 11.04 NasHyd 5 153.02 0 3 1.83 10.0 71 85
13 02.05 NasHyd 5 75.62 0 3 1.46 10.0 51 70 137 11.05 NasHyd 5 214.33 0 3 1.89 10.0 78 89
14 02.06 NasHyd 5 396.73 0 3 2.43 10.0 51 70 138 12.01 NasHyd 5 352.43 0 3 3.32 10.0 78 89
15 03.01 NasHyd 5 15.38 0 3 0.39 10.0 51 70 139 12.02 NasHyd 5 191.69 0 3 1.73 10.0 81 91
16 03.02 NasHyd 5 105.58 0 3 1.14 15.2 51 70 140 12.03 NasHyd 5 317.88 0 3 1.84 10.0 81 91
17 03.03 NasHyd 5 173.38 0 3 1.54 23.8 48 68 142 13.02 NasHyd 5 81.10 0 3 1.02 10.0 66 81
18 03.04 NasHyd 5 296.86 0 3 1.58 10.0 51 70 145 13.05 NasHyd 5 18.63 0 3 0.61 10.0 64 81
19 03.05 NasHyd 5 439.60 0 3 3.40 28.9 51 70 153 13.13 NasHyd 5 175.92 0 3 2.76 10.0 72 86
20 04.01 NasHyd 5 478.77 0 3 2.35 28.9 62 79 155 13.15 NasHyd 5 33.66 0 3 0.99 10.0 87 94
21 04.02 NasHyd 5 398.59 0 3 2.13 28.9 52 71 156 13.16 NasHyd 5 51.02 0 3 1.00 10.0 71 85
22 04.03 NasHyd 5 186.08 0 3 1.90 18.4 60 78 160 13.20 NasHyd 5 30.56 0 3 0.60 10.0 78 89
23 04.04 NasHyd 5 588.67 0 3 3.18 28.9 51 70 161 13.21 NasHyd 5 24.34 0 3 0.64 10.0 68 83
24 04.05 NasHyd 5 291.29 0 3 1.83 28.9 51 70 166 13.26 NasHyd 5 91.38 0 3 1.73 10.0 76 88
25 04.06 NasHyd 5 480.45 0 3 2.89 28.9 58 76 169 13.29 NasHyd 5 177.99 0 3 3.23 10.0 66 81
26 04.07 NasHyd 5 302.36 0 3 2.06 18.2 51 70 170 13.30 NasHyd 5 217.41 0 3 2.05 10.0 78 89
27 04.08 NasHyd 5 283.63 0 3 2.37 28.9 51 70 171 13.31 NasHyd 5 145.21 0 3 2.84 10.0 61 78
28 05.01 NasHyd 5 254.27 0 3 1.82 14.8 57 75 173 14.02 NasHyd 5 76.07 0 3 1.06 10.0 78 89
29 05.02 NasHyd 5 136.15 0 3 1.97 28.9 52 71 174 14.03 NasHyd 5 8.89 0 3 0.34 10.0 73 86
30 05.03 NasHyd 5 438.15 0 3 3.29 28.9 57 75 175 14.04 NasHyd 5 90.32 0 3 1.52 10.0 82 91
31 05.04 NasHyd 5 285.81 0 3 2.07 24.5 57 75 176 14.05 NasHyd 5 238.01 0 3 1.52 10.0 81 91
32 05.05 NasHyd 5 50.20 0 3 0.88 17.5 53 72 177 14.06 NasHyd 5 134.83 0 3 1.84 10.0 77 89
33 05.06 NasHyd 5 581.39 0 3 2.90 28.4 54 73 181 14.10 NasHyd 5 60.95 0 3 0.82 10.0 72 86
34 05.07 NasHyd 5 270.38 0 3 2.12 10.0 51 70 182 14.11 NasHyd 5 30.56 0 3 0.90 10.0 72 86
35 05.08 NasHyd 5 208.58 0 3 1.48 20.6 56 74 183 14.12 NasHyd 5 43.77 0 3 0.81 10.0 67 82
36 05.09 NasHyd 5 487.07 0 3 3.34 28.9 57 75 184 14.13 NasHyd 5 47.60 0 3 1.17 10.0 69 84
37 06.01 NasHyd 5 28.96 0 3 0.65 28.9 66 81 185 14.14 NasHyd 5 30.80 0 3 0.78 10.0 73 86
38 06.02 NasHyd 5 81.21 0 3 1.36 10.0 58 76 186 14.15 NasHyd 5 13.67 0 3 0.61 14.5 81 91
39 06.03 NasHyd 5 130.58 0 3 1.09 10.0 85 93 187 14.16 NasHyd 5 30.51 0 3 0.81 10.0 72 86
40 06.04 NasHyd 5 71.99 0 3 0.74 10.0 82 91 189 14.18 NasHyd 5 10.73 0 3 0.36 28.9 78 89
41 06.05 NasHyd 5 13.32 0 3 0.50 10.0 86 93 198 14.27 NasHyd 5 11.88 0 3 0.44 6.6 77 89
45 06.09 NasHyd 5 130.79 0 3 1.43 8.9 61 78 199 14.28 NasHyd 5 4.35 0 3 0.44 28.9 64 81
46 06.10 NasHyd 5 157.89 0 3 1.88 8.6 57 75 204 14.33 NasHyd 5 90.00 0 3 1.28 17.7 60 78
51 06.15 NasHyd 5 9.24 0 3 0.39 9.9 66 81 207 14.36 NasHyd 5 23.76 0 3 1.07 28.9 67 82
52 06.16 NasHyd 5 74.70 0 3 0.87 5.0 56 74 208 14.37 NasHyd 5 20.56 0 3 1.26 28.9 71 85
53 06.17 NasHyd 5 87.63 0 3 1.24 10.0 64 81 214 14.43 NasHyd 5 25.97 0 3 0.99 28.9 67 82
55 06.19 NasHyd 5 125.55 0 3 1.24 10.0 60 78 218 14.47 NasHyd 5 17.99 0 3 0.51 10.0 61 78
56 06.20 NasHyd 5 14.35 0 3 0.53 10.0 73 86 226 14.55 NasHyd 5 290.21 0 3 2.05 10.0 67 82
57 06.21 NasHyd 5 337.07 0 3 2.45 28.9 56 74 227 15.01 NasHyd 5 67.77 0 3 0.99 10.0 80 90
58 07.01 NasHyd 5 72.54 0 3 1.17 28.9 53 72 228 15.02 NasHyd 5 64.49 0 3 0.95 10.0 78 89
59 07.02 NasHyd 5 395.37 0 3 3.05 28.9 56 74 229 15.03 NasHyd 5 42.37 0 3 0.78 26.1 75 87
60 07.03 NasHyd 5 35.34 0 3 0.90 10.0 52 71 230 15.04 NasHyd 5 154.91 0 3 1.86 10.0 80 90
62 07.05 NasHyd 5 192.25 0 3 1.72 28.9 62 79 231 15.05 NasHyd 5 149.00 0 3 1.14 14.2 83 92
63 07.06 NasHyd 5 356.24 0 3 2.28 28.9 57 75 232 15.06 NasHyd 5 70.33 0 3 1.01 21.8 57 75
64 07.07 NasHyd 5 225.00 0 3 2.28 28.9 59 77 236 15.10 NasHyd 5 98.48 0 3 0.88 14.9 63 80
65 07.08 NasHyd 5 84.23 0 3 1.26 10.0 75 87 237 15.11 NasHyd 5 160.46 0 3 1.26 25.7 58 76
66 07.09 NasHyd 5 472.25 0 3 3.00 28.9 59 77 239 15.13 NasHyd 5 311.06 0 3 2.72 28.9 75 87
67 07.10 NasHyd 5 327.27 0 3 1.61 20.4 62 79 240 15.14 NasHyd 5 151.76 0 3 1.35 28.9 58 76
68 07.11 NasHyd 5 398.57 0 3 2.05 28.9 56 74 242 15.16 NasHyd 5 91.28 0 3 1.80 10.0 77 89
69 07.12 NasHyd 5 171.05 0 3 1.80 10.0 68 83 247 15.21 NasHyd 5 407.16 0 3 3.13 28.9 63 80
70 07.13 NasHyd 5 133.18 0 3 1.55 28.9 68 83 248 15.22 NasHyd 5 89.27 0 3 1.22 10.0 62 79
71 07.14 NasHyd 5 97.36 0 3 1.30 10.0 63 80 249 15.23 NasHyd 5 84.39 0 3 1.26 28.9 77 89
72 07.15 NasHyd 5 202.69 0 3 1.71 15.4 68 83 250 15.24 NasHyd 5 31.57 0 3 0.61 5.5 73 86
73 08.01 NasHyd 5 346.79 0 3 2.87 28.9 76 88 251 15.25 NasHyd 5 21.18 0 3 0.84 28.9 48 68
74 08.02 NasHyd 5 253.74 0 3 1.61 10.0 75 87 252 15.26 NasHyd 5 151.99 0 3 2.74 10.0 80 90
75 08.03 NasHyd 5 345.35 0 3 2.21 28.9 64 81 254 15.28 NasHyd 5 119.04 0 3 1.39 28.9 73 86
76 08.04 NasHyd 5 87.33 0 3 1.12 28.9 60 78 255 15.29 NasHyd 5 57.13 0 3 0.90 28.9 62 79
77 08.05 NasHyd 5 160.87 0 3 1.39 28.9 64 81 256 15.30 NasHyd 5 114.69 0 3 1.22 28.9 73 86
78 08.06 NasHyd 5 239.80 0 3 2.10 28.9 78 89 257 15.31 NasHyd 5 146.51 0 3 1.17 28.9 62 79
81 08.09 NasHyd 5 259.20 0 3 1.53 21.8 71 85 258 15.32 NasHyd 5 46.00 0 3 1.58 28.9 64 81
82 08.10 NasHyd 5 172.02 0 3 1.97 28.9 54 73 259 16.01 NasHyd 5 137.69 0 3 1.99 10.0 77 89
83 08.11 NasHyd 5 80.90 0 3 1.48 13.1 78 89 260 16.02 NasHyd 5 173.60 0 3 1.62 10.0 76 88
84 08.12 NasHyd 5 137.06 0 3 0.96 26.7 72 86 261 16.03 NasHyd 5 139.51 0 3 1.39 10.0 80 90
85 08.13 NasHyd 5 360.48 0 3 2.01 28.9 62 79 262 16.04 NasHyd 5 87.27 0 3 1.39 10.0 75 87
93 09.08 NasHyd 5 283.46 0 3 2.69 10.0 80 90 263 16.05 NasHyd 5 134.05 0 3 1.36 10.0 77 89
94 09.09 NasHyd 5 161.42 0 3 2.38 10.0 76 88 264 16.06 NasHyd 5 167.30 0 3 2.03 10.0 78 89
95 09.10 NasHyd 5 327.28 0 3 2.46 10.0 78 89 265 16.07 NasHyd 5 58.62 0 3 0.93 10.0 78 89
96 09.11 NasHyd 5 146.76 0 3 1.75 10.0 77 89 266 16.08 NasHyd 5 303.85 0 3 2.71 10.0 78 89
97 09.12 NasHyd 5 162.52 0 3 1.28 10.0 72 86 267 16.09 NasHyd 5 137.77 0 3 1.36 14.4 78 89
98 09.13 NasHyd 5 398.53 0 3 2.00 28.9 72 86 268 16.10 NasHyd 5 311.05 0 3 2.30 28.9 75 87
99 10.01 NasHyd 5 17.90 0 3 0.69 10.0 80 90 269 16.11 NasHyd 5 173.61 0 3 1.37 22.1 80 90

100 10.02 NasHyd 5 51.68 0 3 0.97 10.0 72 86 270 16.12 NasHyd 5 128.59 0 3 1.46 17.9 71 85
102 10.04 NasHyd 5 150.31 0 3 2.10 10.0 81 91 271 16.13 NasHyd 5 126.91 0 3 1.10 28.9 66 81
103 10.05 NasHyd 5 119.72 0 3 1.51 10.0 77 89 272 16.14 NasHyd 5 91.34 0 3 1.04 10.0 78 89
105 10.07 NasHyd 5 124.35 0 3 1.43 10.0 80 90 273 16.15 NasHyd 5 59.08 0 3 0.78 10.0 80 90
106 10.08 NasHyd 5 169.08 0 3 1.85 10.0 78 89 274 16.16 NasHyd 5 100.66 0 3 1.41 10.0 80 90
107 10.09 NasHyd 5 83.84 0 3 1.79 10.0 72 86 275 16.17 NasHyd 5 21.53 0 3 0.45 10.0 77 89
108 10.10 NasHyd 5 57.05 0 3 0.89 10.0 80 90 277 16.19 NasHyd 5 128.71 0 3 1.45 10.0 76 88
109 10.11 NasHyd 5 85.27 0 3 1.31 10.0 80 90 278 16.20 NasHyd 5 252.13 0 3 2.57 10.0 63 80
110 10.12 NasHyd 5 89.10 0 3 1.20 10.0 80 90 282 16.24 NasHyd 5 43.00 0 3 0.93 28.9 64 81
111 10.13 NasHyd 5 116.21 0 3 1.26 10.0 81 91 283 17.01 NasHyd 5 34.58 0 3 0.62 10.0 75 87
112 10.14 NasHyd 5 175.60 0 3 1.59 10.0 76 88 284 17.02 NasHyd 5 45.97 0 3 1.03 10.0 80 90
113 10.15 NasHyd 5 267.62 0 3 2.08 28.9 75 87 288 17.06 NasHyd 5 480.44 0 3 3.20 28.9 80 90
114 10.16 NasHyd 5 239.55 0 3 1.40 28.9 81 91 289 17.07 NasHyd 5 365.24 0 3 2.98 28.9 80 90
115 10.17 NasHyd 5 200.90 0 3 1.77 24.9 75 87 290 17.08 NasHyd 5 111.48 0 3 1.17 10.0 76 88
116 10.18 NasHyd 5 66.56 0 3 1.53 28.9 77 89 291 17.09 NasHyd 5 138.00 0 3 1.51 28.9 78 89
117 10.19 NasHyd 5 127.50 0 3 1.41 28.9 76 88 292 17.10 NasHyd 5 262.27 0 3 0.76 10.2 78 89
118 10.20 NasHyd 5 145.99 0 3 1.23 28.9 68 83 293 17.11 NasHyd 5 298.45 0 3 2.05 28.9 78 89
119 10.21 NasHyd 5 414.29 0 3 1.73 28.9 75 87 294 17.12 NasHyd 5 410.21 0 3 2.76 15.1 67 82
120 10.22 NasHyd 5 285.95 0 3 2.21 28.9 67 82 295 17.13 NasHyd 5 320.24 0 3 4.33 28.9 63 80
121 10.23 NasHyd 5 422.02 0 3 2.60 28.9 73 86 296 18.01 NasHyd 5 95.92 0 3 1.15 10.0 73 86
122 10.24 NasHyd 5 250.47 0 3 2.78 10.0 81 91 298 18.03 NasHyd 5 178.76 0 3 2.56 10.0 78 89
123 10.25 NasHyd 5 324.82 0 3 2.25 10.0 80 90 299 18.04 NasHyd 5 136.19 0 3 2.31 10.0 76 88
124 10.26 NasHyd 5 189.66 0 3 1.93 10.0 77 89 301 18.06 NasHyd 5 74.77 0 3 1.11 10.0 72 86
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Initial NasHyd 2/2:

NHYD
Catchment 

ID 
Command DT [min] AREA [ha]

DWF 
[cms]

N TP [hr] IA [mm]
CN AMC II 

*
CN AMC 

III *
NHYD Catchment ID Command DT [min] AREA [ha]

DWF 
[cms]

N TP [hr] IA [mm]
CN AMC II 

*
CN AMC 

III *
302 18.07 NasHyd 5 153.74 0 3 2.24 10.0 80 90 485 32.04 NasHyd 5 12.12 0 3 1.23 10.0 76 88
303 18.08 NasHyd 5 244.00 0 3 2.54 10.0 82 91 487 32.06 NasHyd 5 27.22 0 3 1.43 10.0 73 86
304 18.09 NasHyd 5 112.25 0 3 2.15 10.0 73 86 491 32.10 NasHyd 5 32.42 0 3 1.18 10.0 68 83
305 18.10 NasHyd 5 112.36 0 3 1.77 10.0 80 90 494 32.13 NasHyd 5 7.11 0 3 0.55 10.0 69 84
306 18.11 NasHyd 5 226.56 0 3 2.19 10.0 77 89 496 32.15 NasHyd 5 16.91 0 3 1.16 10.0 76 88
307 18.12 NasHyd 5 228.18 0 3 2.24 10.0 78 89 499 32.18 NasHyd 5 52.08 0 3 1.33 10.0 82 91
308 19.01 NasHyd 5 200.88 0 3 2.22 10.0 71 85 500 32.19 NasHyd 5 42.74 0 3 1.36 10.0 83 92
309 19.02 NasHyd 5 134.95 0 3 1.86 10.0 71 85 501 32.20 NasHyd 5 25.17 0 3 0.71 10.0 80 90
310 19.03 NasHyd 5 125.54 0 3 1.89 10.0 80 90 502 32.21 NasHyd 5 17.61 0 3 0.58 10.0 73 86
312 19.05 NasHyd 5 37.68 0 3 0.94 10.0 80 90 503 32.22 NasHyd 5 54.85 0 3 1.42 10.0 83 92
313 19.06 NasHyd 5 98.19 0 3 2.35 10.0 80 90 504 32.23 NasHyd 5 19.72 0 3 0.76 10.0 73 86
314 19.07 NasHyd 5 133.93 0 3 2.04 10.0 82 91 505 32.24 NasHyd 5 48.82 0 3 1.28 10.0 80 90
315 19.08 NasHyd 5 167.71 0 3 3.00 10.0 81 91 506 32.25 NasHyd 5 18.03 0 3 0.67 10.0 72 86
316 19.09 NasHyd 5 211.25 0 3 2.95 10.0 81 91 507 32.26 NasHyd 5 110.45 0 3 2.00 10.0 81 91
317 19.10 NasHyd 5 115.17 0 3 1.44 10.0 83 92 508 32.27 NasHyd 5 104.03 0 3 2.00 10.0 78 89
321 19.14 NasHyd 5 132.10 0 3 1.35 10.0 80 90 509 32.28 NasHyd 5 141.15 0 3 1.69 10.0 83 92
322 19.15 NasHyd 5 125.61 0 3 1.54 10.0 80 90 511 33.01 NasHyd 5 77.70 0 3 2.95 10.0 75 87
323 19.16 NasHyd 5 122.71 0 3 1.65 10.0 81 91 512 33.02 NasHyd 5 107.01 0 3 3.18 10.0 75 87
324 19.17 NasHyd 5 98.58 0 3 1.44 10.0 80 90 518 33.08 NasHyd 5 16.84 0 3 0.54 10.0 73 86
325 19.18 NasHyd 5 246.11 0 3 2.41 10.0 80 90 520 33.10 NasHyd 5 23.15 0 3 0.98 10.0 80 90
326 19.19 NasHyd 5 72.43 0 3 0.92 10.0 80 90 524 33.14 NasHyd 5 99.55 0 3 1.49 10.0 87 94
327 19.20 NasHyd 5 258.00 0 3 2.11 10.0 78 89 525 33.15 NasHyd 5 58.49 0 3 1.49 10.0 86 93
328 20.01 NasHyd 5 139.12 0 3 1.98 10.0 75 87 526 33.16 NasHyd 5 84.72 0 3 1.41 10.0 86 93
329 20.02 NasHyd 5 219.14 0 3 3.05 10.0 81 91 527 34.01 NasHyd 5 69.88 0 3 2.09 10.0 81 91
330 20.03 NasHyd 5 23.23 0 3 0.82 10.0 62 79 528 34.02 NasHyd 5 243.00 0 3 4.40 10.0 80 90
331 20.04 NasHyd 5 159.69 0 3 1.85 10.0 73 86 529 34.03 NasHyd 5 101.81 0 3 1.65 10.0 85 93
332 20.05 NasHyd 5 191.39 0 3 2.30 10.0 80 90 530 34.04 NasHyd 5 99.56 0 3 2.59 10.0 82 91
333 20.06 NasHyd 5 198.86 0 3 2.09 10.0 80 90 531 34.05 NasHyd 5 221.44 0 3 3.29 10.0 83 92
334 20.07 NasHyd 5 217.96 0 3 2.36 10.0 80 90 532 34.06 NasHyd 5 109.68 0 3 2.64 10.0 80 90
339 21.05 NasHyd 5 153.35 0 3 1.72 10.0 62 79 533 34.07 NasHyd 5 148.96 0 3 2.60 10.0 78 89
342 21.08 NasHyd 5 185.48 0 3 2.97 10.0 73 86 534 34.08 NasHyd 5 362.89 0 3 4.06 10.0 77 89
343 21.09 NasHyd 5 84.95 0 3 1.37 10.0 69 84 535 34.09 NasHyd 5 368.77 0 3 3.66 10.0 73 86
346 21.12 NasHyd 5 61.82 0 3 1.16 10.0 76 88 536 35.01 NasHyd 5 87.09 0 3 1.91 10.0 83 92

7278 22.01 NasHyd 5 88.17 0 3 1.71 10.0 83 92 542 35.07 NasHyd 5 7.14 0 3 0.92 10.0 78 89
7351 22.02 NasHyd 5 56.36 0 3 1.37 10.0 80 90 544 35.09 NasHyd 5 28.06 0 3 0.75 10.0 75 87
7356 22.03 NasHyd 5 37.99 0 3 0.84 10.0 87 94 546 35.11 NasHyd 5 47.52 0 3 0.91 10.0 83 92
7365 22.04 NasHyd 5 72.49 0 3 1.62 10.0 89 95 548 35.13 NasHyd 5 214.45 0 3 4.17 10.0 81 91
7361 22.05 NasHyd 5 148.89 0 3 3.12 10.0 72 86 549 35.14 NasHyd 5 32.02 0 3 0.86 10.0 82 91
7364 22.06 NasHyd 5 125.59 0 3 2.45 10.0 76 88 554 36.04 NasHyd 5 33.85 0 3 1.15 10.0 75 87
7283 22.07 NasHyd 5 78.78 0 3 1.98 10.0 87 94 555 36.05 NasHyd 5 80.53 0 3 1.32 10.0 80 90
7287 22.08 NasHyd 5 38.86 0 3 0.95 10.0 83 92 557 36.07 NasHyd 5 228.90 0 3 3.00 10.0 82 91
7292 22.09 NasHyd 5 9.03 0 3 0.41 10.0 77 89 558 36.08 NasHyd 5 79.28 0 3 1.20 10.0 83 92
7348 22.10 NasHyd 5 36.39 0 3 1.44 10.0 78 89 559 36.09 NasHyd 5 87.86 0 3 1.67 10.0 81 91
7296 22.11 NasHyd 5 32.26 0 3 1.01 10.0 87 94 560 36.10 NasHyd 5 339.61 0 3 2.64 10.0 82 91
7300 22.12 NasHyd 5 53.98 0 3 1.45 10.0 87 94 561 36.11 NasHyd 5 146.57 0 3 2.32 10.0 81 91
7303 22.13 NasHyd 5 87.75 0 3 2.16 10.0 87 94 562 37.01 NasHyd 5 306.23 0 3 2.51 10.0 81 91
7307 22.14 NasHyd 5 46.46 0 3 1.55 10.0 80 90 563 37.02 NasHyd 5 26.85 0 3 0.86 10.0 82 91
7308 22.15 NasHyd 5 45.11 0 3 1.60 10.0 87 94 564 37.03 NasHyd 5 145.14 0 3 2.42 10.0 77 89
7311 22.16 NasHyd 5 70.73 0 3 1.75 10.0 73 86 565 37.04 NasHyd 5 141.48 0 3 2.22 10.0 78 89
7313 22.17 NasHyd 5 22.43 0 3 0.70 10.0 81 91 566 37.05 NasHyd 5 365.26 0 3 3.32 10.0 73 86
7347 22.18 NasHyd 5 127.24 0 3 2.59 10.0 71 85 567 37.06 NasHyd 5 105.51 0 3 1.62 10.0 80 90
7318 22.19 NasHyd 5 55.21 0 3 1.51 10.0 89 95 568 37.07 NasHyd 5 235.25 0 3 4.15 10.0 80 90
7346 22.21 NasHyd 5 95.48 0 3 1.37 10.0 66 81 569 37.08 NasHyd 5 284.55 0 3 4.86 10.0 81 91
7337 22.26 NasHyd 5 68.13 0 3 1.69 10.0 80 90 570 37.09 NasHyd 5 299.42 0 3 3.45 10.0 78 89
7345 22.29 NasHyd 5 111.62 0 3 2.59 10.0 75 87 571 37.10 NasHyd 5 125.88 0 3 1.81 10.0 85 93
7371 23.06 NasHyd 5 22.37 0 3 0.48 10.0 82 91 572 37.11 NasHyd 5 188.91 0 3 2.12 10.0 86 93
7367 23.07 NasHyd 5 22.70 0 3 0.81 10.0 81 91 573 37.12 NasHyd 5 192.77 0 3 4.08 10.0 85 93
7368 23.09 NasHyd 5 56.19 0 3 2.24 10.0 86 93 575 38.02 NasHyd 5 135.85 0 3 2.14 10.0 85 93
7366 23.10 NasHyd 5 135.28 0 3 2.01 10.0 82 91 577 38.04 NasHyd 5 142.38 0 3 2.21 10.0 83 92
7427 24.04 NasHyd 5 68.57 0 3 1.04 10.0 86 93 578 38.05 NasHyd 5 47.43 0 3 0.91 10.0 83 92
7404 24.06 NasHyd 5 187.77 0 3 2.98 10.0 86 93 579 38.06 NasHyd 5 173.74 0 3 2.34 10.0 82 91
7409 24.08 NasHyd 5 143.85 0 3 2.48 10.0 86 93 580 38.07 NasHyd 5 293.26 0 3 5.05 10.0 78 89
7414 24.09 NasHyd 5 44.87 0 3 0.79 10.0 86 93 581 39.01 NasHyd 5 12.89 0 3 0.68 10.0 78 89
7417 24.10 NasHyd 5 90.03 0 3 1.52 10.0 89 95 582 39.02 NasHyd 5 26.29 0 3 0.80 10.0 77 89
7446 25.05 NasHyd 5 31.37 0 3 0.84 10.0 82 91 584 39.04 NasHyd 5 38.49 0 3 1.95 10.0 80 90
7438 25.11 NasHyd 5 25.11 0 3 0.65 10.0 78 89 589 39.09 NasHyd 5 35.59 0 3 1.59 10.0 80 90
7439 25.13 NasHyd 5 117.95 0 3 2.51 10.0 90 95 590 39.10 NasHyd 5 25.19 0 3 0.94 10.0 85 93
7437 25.14 NasHyd 5 31.24 0 3 0.82 10.0 85 93 591 39.11 NasHyd 5 21.40 0 3 0.72 10.0 87 94
7436 25.15 NasHyd 5 119.96 0 3 2.04 10.0 86 93 593 39.13 NasHyd 5 108.88 0 3 2.95 10.0 81 91
7482 26.01 NasHyd 5 13.79 0 3 0.50 10.0 82 91 594 40.01 NasHyd 5 265.88 0 3 3.20 10.0 67 82
7461 26.02 NasHyd 5 65.48 0 3 1.61 10.0 80 90 595 40.02 NasHyd 5 14.17 0 3 0.46 10.0 76 88
7457 26.05 NasHyd 5 6.84 0 3 0.33 10.0 69 84 597 40.04 NasHyd 5 5.39 0 3 0.41 10.0 72 86
7464 26.09 NasHyd 5 39.84 0 3 1.22 10.0 82 91 598 40.05 NasHyd 5 13.19 0 3 0.72 10.0 69 84
438 27.05 NasHyd 5 43.54 0 3 1.38 10.0 78 89 600 40.07 NasHyd 5 21.83 0 3 0.79 10.0 73 86
449 28.01 NasHyd 5 223.28 0 3 3.22 10.0 78 89 601 40.08 NasHyd 5 10.02 0 3 0.74 10.0 73 86
450 28.02 NasHyd 5 342.48 0 3 2.02 10.0 73 86 602 40.09 NasHyd 5 20.88 0 3 0.68 10.0 87 94
451 28.03 NasHyd 5 323.01 0 3 2.30 10.0 75 87 607 41.01 NasHyd 5 163.14 0 3 2.89 10.0 83 92
452 29.01 NasHyd 5 19.25 0 3 1.10 10.0 72 86 608 41.02 NasHyd 5 47.19 0 3 1.68 10.0 78 89
454 29.03 NasHyd 5 26.03 0 3 1.44 10.0 71 85 609 41.03 NasHyd 5 73.72 0 3 1.90 10.0 81 91
457 29.06 NasHyd 5 15.54 0 3 0.78 10.0 77 89 611 41.05 NasHyd 5 62.92 0 3 1.71 10.0 83 92
460 29.09 NasHyd 5 15.74 0 3 0.61 10.0 73 86 612 41.06 NasHyd 5 127.87 0 3 1.90 10.0 81 91
461 29.10 NasHyd 5 25.28 0 3 0.94 10.0 76 88 613 41.07 NasHyd 5 101.08 0 3 2.53 10.0 80 90
462 29.11 NasHyd 5 19.14 0 3 0.84 10.0 80 90 614 41.08 NasHyd 5 362.27 0 3 3.09 10.0 82 91
463 29.12 NasHyd 5 16.93 0 3 0.80 10.0 80 90 615 42.01 NasHyd 5 47.19 0 3 1.58 10.0 85 93
464 29.13 NasHyd 5 41.10 0 3 1.58 10.0 86 93 616 42.02 NasHyd 5 23.03 0 3 1.01 10.0 81 91
466 29.15 NasHyd 5 114.47 0 3 1.84 10.0 80 90 624 42.10 NasHyd 5 15.77 0 3 0.87 10.0 77 89
467 29.16 NasHyd 5 244.92 0 3 3.42 10.0 75 87 626 42.12 NasHyd 5 6.62 0 3 0.41 10.0 71 85
468 30.01 NasHyd 5 20.42 0 3 0.76 10.0 71 85 631 42.17 NasHyd 5 25.55 0 3 1.11 10.0 86 93
469 30.02 NasHyd 5 341.04 0 3 2.74 10.0 81 91 632 43.01 NasHyd 5 226.69 0 3 3.45 10.0 83 92
470 30.03 NasHyd 5 55.31 0 3 1.58 10.0 71 85 633 43.02 NasHyd 5 129.13 0 3 2.15 10.0 85 93
471 30.04 NasHyd 5 352.36 0 3 3.39 10.0 81 91 634 43.03 NasHyd 5 63.04 0 3 2.76 10.0 82 91
472 30.05 NasHyd 5 112.75 0 3 1.76 10.0 80 90 635 43.04 NasHyd 5 24.96 0 3 1.00 10.0 83 92
473 30.06 NasHyd 5 146.61 0 3 2.68 10.0 78 89 636 43.05 NasHyd 5 39.74 0 3 1.63 10.0 86 93
474 30.07 NasHyd 5 76.84 0 3 2.18 10.0 78 89 637 43.06 NasHyd 5 35.79 0 3 1.17 10.0 80 90
475 30.08 NasHyd 5 28.62 0 3 0.54 10.0 80 90 638 43.07 NasHyd 5 35.71 0 3 0.93 10.0 87 94
476 30.09 NasHyd 5 168.42 0 3 2.59 10.0 76 88 643 44.01 NasHyd 5 63.55 0 3 1.88 10.0 80 90
477 30.10 NasHyd 5 123.27 0 3 1.81 10.0 82 91 647 44.05 NasHyd 5 7.70 0 3 0.51 10.0 97 99
478 31.01 NasHyd 5 280.69 0 3 2.94 10.0 78 89 649 44.07 NasHyd 5 8.59 0 3 0.49 10.0 73 86
479 31.02 NasHyd 5 258.77 0 3 4.42 10.0 75 87 667 45.10 NasHyd 5 211.65 0 3 2.37 10.0 92 97
480 31.03 NasHyd 5 316.89 0 3 2.26 10.0 78 89 670 45.13 NasHyd 5 26.20 0 3 0.66 10.0 76 88
481 31.04 NasHyd 5 138.58 0 3 2.18 10.0 76 88 671 45.14 NasHyd 5 12.18 0 3 0.52 10.0 87 94
482 32.01 NasHyd 5 11.92 0 3 1.04 10.0 75 87 693 47.05 NasHyd 5 15.74 0 3 0.74 10.0 73 86
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Initial StandHyd 1/3:

NHYD
Catchment 

ID
Command DT [min] AREA [ha] TIMP XIMP SLPP [%] LGP [m] MNP SCP [hr]

DPSI 
[mm]

SLPI [%] LGI [m] MNI SCI [hr] IA(mm)
CN AMC II 

*
CN AMC 

III *
2 01.02 StandHyd 5 52.70 0.406 0.354 2.71 40 0.25 0 2 2.71 592.73 0.013 0 5 53 72

42 06.06 StandHyd 5 34.47 0.529 0.465 1.84 40 0.25 0 2 1.84 479.37 0.013 0 5 82 91
43 06.07 StandHyd 5 6.64 0.701 0.698 1.75 40 0.25 0 2 1.75 210.40 0.013 0 5 60 78
44 06.08 StandHyd 5 40.39 0.336 0.289 2.63 40 0.25 0 2 2.63 518.91 0.013 0 5 63 80
47 06.11 StandHyd 5 32.92 0.395 0.355 3.23 40 0.25 0 2 3.23 468.47 0.013 0 5 71 85
48 06.12 StandHyd 5 89.40 0.342 0.309 2.75 40 0.25 0 2 2.75 772.01 0.013 0 5 60 78
49 06.13 StandHyd 5 36.07 0.474 0.419 3.30 40 0.25 0 2 3.30 490.37 0.013 0 5 71 85
50 06.14 StandHyd 5 8.60 0.317 0.282 2.36 40 0.25 0 2 2.36 239.44 0.013 0 5 62 79
54 06.18 StandHyd 5 6.61 0.592 0.533 1.55 40 0.25 0 2 1.55 209.92 0.013 0 5 63 80
61 07.04 StandHyd 5 94.71 0.184 0.161 3.29 40 0.25 0 2 3.29 794.61 0.013 0 5 62 79
79 08.07 StandHyd 5 31.82 0.385 0.282 4.79 40 0.25 0 2 4.79 460.58 0.013 0 5 63 80
80 08.08 StandHyd 5 25.20 0.488 0.396 3.50 40 0.25 0 2 3.50 409.88 0.013 0 5 86 93
86 09.01 StandHyd 5 144.60 0.499 0.454 3.38 40 0.25 0 2 3.38 981.84 0.013 0 5 77 89
87 09.02 StandHyd 5 59.73 0.518 0.463 4.00 40 0.25 0 2 4.00 631.03 0.013 0 5 77 89
88 09.03 StandHyd 5 154.34 0.551 0.502 2.81 40 0.25 0 2 2.81 1014.36 0.013 0 5 77 89
89 09.04 StandHyd 5 118.20 0.481 0.471 3.71 40 0.25 0 2 3.71 887.69 0.013 0 5 80 90
90 09.05 StandHyd 5 173.44 0.599 0.560 2.46 40 0.25 0 2 2.46 1075.30 0.013 0 5 80 90
91 09.06 StandHyd 5 11.41 0.665 0.594 3.25 40 0.25 0 2 3.25 275.80 0.013 0 5 80 90
92 09.07 StandHyd 5 85.84 0.841 0.764 3.88 40 0.25 0 2 3.88 756.48 0.013 0 5 78 89

101 10.03 StandHyd 5 113.28 0.597 0.538 3.48 40 0.25 0 2 3.48 869.02 0.013 0 5 80 90
104 10.06 StandHyd 5 24.32 0.608 0.541 3.33 40 0.25 0 2 3.33 402.66 0.013 0 5 82 91
135 11.03 StandHyd 5 88.21 0.660 0.605 2.52 40 0.25 0 2 2.52 766.86 0.013 0 5 81 91
141 13.01 StandHyd 5 54.06 0.384 0.346 4.11 40 0.25 0 2 4.11 600.33 0.013 0 5 73 86
143 13.03 StandHyd 5 95.71 0.342 0.304 5.48 40 0.25 0 2 5.48 798.79 0.013 0 5 60 78
144 13.04 StandHyd 5 29.33 0.662 0.602 6.02 40 0.25 0 2 6.02 442.19 0.013 0 5 85 93
146 13.06 StandHyd 5 43.68 0.428 0.379 6.86 40 0.25 0 2 6.86 539.63 0.013 0 5 67 82
147 13.07 StandHyd 5 191.12 0.633 0.574 4.88 40 0.25 0 2 4.88 1128.78 0.013 0 5 80 90
148 13.08 StandHyd 5 14.08 0.376 0.342 8.10 40 0.25 0 2 8.10 306.38 0.013 0 5 86 93
149 13.09 StandHyd 5 97.27 0.525 0.473 5.37 40 0.25 0 2 5.37 805.27 0.013 0 5 81 91
150 13.10 StandHyd 5 61.92 0.701 0.645 3.02 40 0.25 0 2 3.02 642.50 0.013 0 5 85 93
151 13.11 StandHyd 5 44.65 0.642 0.572 6.20 40 0.25 0 2 6.20 545.59 0.013 0 5 66 81
152 13.12 StandHyd 5 137.29 0.201 0.183 5.30 40 0.25 0 2 5.30 956.70 0.013 0 5 76 88
154 13.14 StandHyd 5 47.27 0.622 0.557 3.98 40 0.25 0 2 3.98 561.37 0.013 0 5 80 90
157 13.17 StandHyd 5 32.11 0.629 0.556 2.70 40 0.25 0 2 2.70 462.67 0.013 0 5 86 93
158 13.18 StandHyd 5 23.75 0.640 0.568 2.58 40 0.25 0 2 2.58 397.91 0.013 0 5 85 93
159 13.19 StandHyd 5 116.34 0.322 0.267 3.96 40 0.25 0 2 3.96 880.68 0.013 0 5 80 90
162 13.22 StandHyd 5 7.96 0.549 0.490 2.29 40 0.25 0 2 2.29 230.36 0.013 0 5 62 79
163 13.23 StandHyd 5 86.71 0.333 0.299 4.15 40 0.25 0 2 4.15 760.31 0.013 0 5 82 91
164 13.24 StandHyd 5 32.42 0.623 0.550 2.94 40 0.25 0 2 2.94 464.90 0.013 0 5 81 91
165 13.25 StandHyd 5 24.38 0.400 0.383 4.12 40 0.25 0 2 4.12 403.15 0.013 0 5 81 91
167 13.27 StandHyd 5 21.74 0.460 0.345 4.92 40 0.25 0 2 4.92 380.70 0.013 0 5 81 91
168 13.28 StandHyd 5 31.52 0.398 0.308 2.60 40 0.25 0 2 2.60 458.40 0.013 0 5 60 78
172 14.01 StandHyd 5 35.05 0.389 0.367 3.20 40 0.25 0 2 3.20 483.39 0.013 0 5 78 89
178 14.07 StandHyd 5 197.41 0.453 0.411 3.38 40 0.25 0 2 3.38 1147.20 0.013 0 5 78 89
179 14.08 StandHyd 5 14.77 0.483 0.434 1.65 40 0.25 0 2 1.65 313.79 0.013 0 5 60 78
180 14.09 StandHyd 5 110.33 0.491 0.442 2.92 40 0.25 0 2 2.92 857.63 0.013 0 5 66 81
188 14.17 StandHyd 5 141.26 0.410 0.377 3.28 40 0.25 0 2 3.28 970.43 0.013 0 5 78 89
190 14.19 StandHyd 5 139.63 0.208 0.193 4.85 40 0.25 0 2 4.85 964.81 0.013 0 5 80 90
191 14.20 StandHyd 5 26.33 0.435 0.384 2.45 40 0.25 0 2 2.45 418.97 0.013 0 5 77 89
192 14.21 StandHyd 5 12.11 0.444 0.389 3.42 40 0.25 0 2 3.42 284.14 0.013 0 5 76 88
193 14.22 StandHyd 5 20.20 0.478 0.420 2.47 40 0.25 0 2 2.47 366.97 0.013 0 5 75 87
194 14.23 StandHyd 5 14.88 0.492 0.458 3.00 40 0.25 0 2 3.00 314.96 0.013 0 5 75 87
195 14.24 StandHyd 5 36.17 0.530 0.483 2.27 40 0.25 0 2 2.27 491.05 0.013 0 5 75 87
196 14.25 StandHyd 5 6.37 0.521 0.465 3.65 40 0.25 0 2 3.65 206.07 0.013 0 5 69 84
197 14.26 StandHyd 5 31.86 0.188 0.170 3.07 40 0.25 0 2 3.07 460.87 0.013 0 5 75 87
200 14.29 StandHyd 5 53.21 0.538 0.491 4.03 40 0.25 0 2 4.03 595.59 0.013 0 5 71 85
201 14.30 StandHyd 5 34.26 0.514 0.462 2.88 40 0.25 0 2 2.88 477.91 0.013 0 5 73 86
202 14.31 StandHyd 5 20.02 0.492 0.455 2.88 40 0.25 0 2 2.88 365.33 0.013 0 5 69 84
203 14.32 StandHyd 5 39.04 0.474 0.428 3.82 40 0.25 0 2 3.82 510.16 0.013 0 5 69 84
205 14.34 StandHyd 5 89.47 0.257 0.254 3.09 40 0.25 0 2 3.09 772.31 0.013 0 5 69 84
206 14.35 StandHyd 5 25.81 0.263 0.235 3.98 40 0.25 0 2 3.98 414.81 0.013 0 5 69 84
209 14.38 StandHyd 5 31.82 0.262 0.231 3.55 40 0.25 0 2 3.55 460.58 0.013 0 5 75 87
210 14.39 StandHyd 5 49.96 0.367 0.334 2.22 40 0.25 0 2 2.22 577.12 0.013 0 5 66 81
211 14.40 StandHyd 5 13.38 0.522 0.459 2.55 40 0.25 0 2 2.55 298.66 0.013 0 5 66 81
212 14.41 StandHyd 5 15.18 0.527 0.479 3.89 40 0.25 0 2 3.89 318.12 0.013 0 5 69 84
213 14.42 StandHyd 5 23.86 0.482 0.422 3.30 40 0.25 0 2 3.30 398.83 0.013 0 5 68 83
215 14.44 StandHyd 5 53.45 0.440 0.414 4.45 40 0.25 0 2 4.45 596.94 0.013 0 5 69 84
216 14.45 StandHyd 5 27.30 0.495 0.450 2.82 40 0.25 0 2 2.82 426.61 0.013 0 5 71 85
217 14.46 StandHyd 5 15.75 0.508 0.456 2.29 40 0.25 0 2 2.29 324.04 0.013 0 5 61 78
219 14.48 StandHyd 5 15.59 0.530 0.477 3.12 40 0.25 0 2 3.12 322.39 0.013 0 5 69 84
220 14.49 StandHyd 5 6.32 0.498 0.450 3.62 40 0.25 0 2 3.62 205.26 0.013 0 5 60 78
221 14.50 StandHyd 5 59.43 0.350 0.319 3.35 40 0.25 0 2 3.35 629.44 0.013 0 5 68 83
222 14.51 StandHyd 5 87.12 0.436 0.403 4.74 40 0.25 0 2 4.74 762.10 0.013 0 5 71 85
223 14.52 StandHyd 5 24.92 0.458 0.410 2.36 40 0.25 0 2 2.36 407.59 0.013 0 5 62 79
224 14.53 StandHyd 5 53.99 0.798 0.797 0.04 40 0.25 0 2 0.04 599.94 0.013 0 5 61 78
225 14.54 StandHyd 5 26.92 0.198 0.198 3.06 40 0.25 0 2 3.06 423.64 0.013 0 5 63 80
233 15.07 StandHyd 5 97.24 0.254 0.213 4.00 40 0.25 0 2 4.00 805.15 0.013 0 5 57 75
234 15.08 StandHyd 5 118.68 0.412 0.371 3.69 40 0.25 0 2 3.69 889.49 0.013 0 5 54 73
235 15.09 StandHyd 5 152.97 0.183 0.164 3.14 40 0.25 0 2 3.14 1009.85 0.013 0 5 61 78
238 15.12 StandHyd 5 110.50 0.178 0.130 4.35 40 0.25 0 2 4.35 858.29 0.013 0 5 80 90
241 15.15 StandHyd 5 61.54 0.365 0.294 3.64 40 0.25 0 2 3.64 640.52 0.013 0 5 73 86
243 15.17 StandHyd 5 137.40 0.212 0.182 3.76 40 0.25 0 2 3.76 957.08 0.013 0 5 80 90
244 15.18 StandHyd 5 38.33 0.374 0.330 3.83 40 0.25 0 2 3.83 505.50 0.013 0 5 69 84
245 15.19 StandHyd 5 74.32 0.486 0.452 3.62 40 0.25 0 2 3.62 703.89 0.013 0 5 76 88
246 15.20 StandHyd 5 49.17 0.474 0.435 3.37 40 0.25 0 2 3.37 572.54 0.013 0 5 80 90
253 15.27 StandHyd 5 189.83 0.370 0.354 3.09 40 0.25 0 2 3.09 1124.96 0.013 0 5 75 87
276 16.18 StandHyd 5 77.01 0.226 0.226 3.95 40 0.25 0 2 3.95 716.52 0.013 0 5 77 89
279 16.21 StandHyd 5 19.20 0.206 0.206 4.57 40 0.25 0 2 4.57 357.77 0.013 0 5 76 88
280 16.22 StandHyd 5 98.50 0.219 0.174 4.70 40 0.25 0 2 4.70 810.35 0.013 0 5 67 82
281 16.23 StandHyd 5 39.99 0.201 0.201 3.95 40 0.25 0 2 3.95 516.33 0.013 0 5 78 89
285 17.03 StandHyd 5 446.38 0.305 0.274 3.10 40 0.25 0 2 3.10 1725.07 0.013 0 5 80 90
286 17.04 StandHyd 5 267.02 0.238 0.214 2.95 40 0.25 0 2 2.95 1334.22 0.013 0 5 80 90
287 17.05 StandHyd 5 223.97 0.166 0.149 4.60 40 0.25 0 2 4.60 1221.94 0.013 0 5 80 90
297 18.02 StandHyd 5 70.58 0.436 0.402 2.64 40 0.25 0 2 2.64 685.95 0.013 0 5 85 93
300 18.05 StandHyd 5 27.10 0.470 0.411 3.67 40 0.25 0 2 3.67 425.05 0.013 0 5 81 91
311 19.04 StandHyd 5 69.65 0.176 0.154 3.68 40 0.25 0 2 3.68 681.42 0.013 0 5 80 90
318 19.11 StandHyd 5 45.97 0.210 0.197 4.54 40 0.25 0 2 4.54 553.59 0.013 0 5 80 90
319 19.12 StandHyd 5 19.51 0.482 0.437 1.83 40 0.25 0 2 1.83 360.65 0.013 0 5 81 91
320 19.13 StandHyd 5 51.32 0.187 0.162 4.46 40 0.25 0 2 4.46 584.92 0.013 0 5 77 89
335 21.01 StandHyd 5 158.18 0.372 0.338 4.04 40 0.25 0 2 4.04 1026.90 0.013 0 5 63 80
336 21.02 StandHyd 5 150.65 0.510 0.459 2.70 40 0.25 0 2 2.70 1002.16 0.013 0 5 86 93
337 21.03 StandHyd 5 170.07 0.254 0.198 3.88 40 0.25 0 2 3.88 1064.80 0.013 0 5 77 89
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Initial StandHyd 2/3:

NHYD
Catchment 

ID
Command DT [min] AREA [ha] TIMP XIMP SLPP [%] LGP [m] MNP SCP [hr]

DPSI 
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*
CN AMC 

III *
338 21.04 StandHyd 5 222.37 0.514 0.458 2.57 40 0.25 0 2 2.57 1217.57 0.013 0 5 85 93
340 21.06 StandHyd 5 12.00 0.401 0.361 2.28 40 0.25 0 2 2.28 282.84 0.013 0 5 82 91
341 21.07 StandHyd 5 22.14 0.488 0.432 2.65 40 0.25 0 2 2.65 384.19 0.013 0 5 81 91
344 21.10 StandHyd 5 60.69 0.530 0.479 2.81 40 0.25 0 2 2.81 636.08 0.013 0 5 81 91
345 21.11 StandHyd 5 100.73 0.430 0.388 3.07 40 0.25 0 2 3.07 819.47 0.013 0 5 82 91
347 21.13 StandHyd 5 26.84 0.170 0.152 4.60 40 0.25 0 2 4.60 423.01 0.013 0 5 81 91
348 21.14 StandHyd 5 57.65 0.546 0.490 2.95 40 0.25 0 2 2.95 619.95 0.013 0 5 77 89
349 21.15 StandHyd 5 24.90 0.331 0.269 4.73 40 0.25 0 2 4.73 407.43 0.013 0 5 69 84
350 21.16 StandHyd 5 101.05 0.418 0.355 2.78 40 0.25 0 2 2.78 820.77 0.013 0 5 81 91

7332 22.20 StandHyd 5 152.44 0.245 0.242 2.49 40 0.25 0 2 2.49 1008.10 0.013 0 5 73 86
7321 22.22 StandHyd 5 134.85 0.859 0.858 1.71 40 0.25 0 2 1.71 948.16 0.013 0 5 86 93
7324 22.23 StandHyd 5 64.27 0.728 0.720 2.62 40 0.25 0 2 2.62 654.57 0.013 0 5 86 93
7327 22.24 StandHyd 5 48.66 0.855 0.854 1.65 40 0.25 0 2 1.65 569.56 0.013 0 5 86 93
7328 22.25 StandHyd 5 11.60 0.585 0.585 2.16 40 0.25 0 2 2.16 278.09 0.013 0 5 86 93
7338 22.27 StandHyd 5 21.05 0.878 0.875 2.14 40 0.25 0 2 2.14 374.61 0.013 0 5 86 93
7342 22.28 StandHyd 5 25.06 0.785 0.785 1.35 40 0.25 0 2 1.35 408.74 0.013 0 5 86 93
7329 22.30 StandHyd 5 21.04 0.786 0.786 2.40 40 0.25 0 2 2.40 374.52 0.013 0 5 86 93
7344 22.31 StandHyd 5 94.32 0.497 0.453 2.31 40 0.25 0 2 2.31 792.97 0.013 0 5 86 93
7378 23.01 StandHyd 5 23.22 0.522 0.478 3.16 40 0.25 0 2 3.16 393.45 0.013 0 5 83 92
7375 23.02 StandHyd 5 30.05 0.423 0.417 3.20 40 0.25 0 2 3.20 447.59 0.013 0 5 80 90
7377 23.03 StandHyd 5 47.09 0.611 0.542 2.74 40 0.25 0 2 2.74 560.30 0.013 0 5 86 93
7374 23.04 StandHyd 5 38.55 0.524 0.474 3.54 40 0.25 0 2 3.54 506.95 0.013 0 5 83 92
7373 23.05 StandHyd 5 25.64 0.655 0.613 2.77 40 0.25 0 2 2.77 413.44 0.013 0 5 85 93
7370 23.08 StandHyd 5 45.99 0.607 0.549 2.68 40 0.25 0 2 2.68 553.71 0.013 0 5 86 93
7399 24.01 StandHyd 5 77.10 0.827 0.818 2.73 40 0.25 0 2 2.73 716.94 0.013 0 5 85 93
7422 24.02 StandHyd 5 104.61 0.455 0.454 2.16 40 0.25 0 2 2.16 835.10 0.013 0 5 86 93
7435 24.03 StandHyd 5 100.66 0.661 0.661 2.43 40 0.25 0 2 2.43 819.19 0.013 0 5 86 93
7433 24.05 StandHyd 5 114.49 0.554 0.554 2.21 40 0.25 0 2 2.21 873.65 0.013 0 5 86 93
7431 24.07 StandHyd 5 168.53 0.229 0.226 1.71 40 0.25 0 2 1.71 1059.97 0.013 0 5 86 93
7419 24.11 StandHyd 5 51.22 0.759 0.757 1.31 40 0.25 0 2 1.31 584.35 0.013 0 5 86 93
7451 25.01 StandHyd 5 19.56 0.606 0.553 2.94 40 0.25 0 2 2.94 361.11 0.013 0 5 82 91
7452 25.02 StandHyd 5 26.88 0.593 0.531 2.55 40 0.25 0 2 2.55 423.32 0.013 0 5 86 93
7454 25.03 StandHyd 5 28.66 0.579 0.520 2.59 40 0.25 0 2 2.59 437.11 0.013 0 5 86 93
7450 25.04 StandHyd 5 25.37 0.593 0.560 2.74 40 0.25 0 2 2.74 411.26 0.013 0 5 82 91
7447 25.06 StandHyd 5 91.56 0.669 0.609 2.41 40 0.25 0 2 2.41 781.28 0.013 0 5 86 93
7449 25.07 StandHyd 5 18.50 0.904 0.904 1.93 40 0.25 0 2 1.93 351.19 0.013 0 5 83 92
7445 25.08 StandHyd 5 92.44 0.924 0.924 2.20 40 0.25 0 2 2.20 785.03 0.013 0 5 85 93
7441 25.09 StandHyd 5 27.76 0.344 0.343 2.69 40 0.25 0 2 2.69 430.19 0.013 0 5 85 93
7443 25.10 StandHyd 5 113.91 0.345 0.342 1.54 40 0.25 0 2 1.54 871.44 0.013 0 5 86 93
7440 25.12 StandHyd 5 70.62 0.605 0.604 2.22 40 0.25 0 2 2.22 686.15 0.013 0 5 86 93
7460 26.03 StandHyd 5 16.97 0.473 0.431 2.76 40 0.25 0 2 2.76 336.35 0.013 0 5 86 93
7458 26.04 StandHyd 5 41.70 0.873 0.870 2.97 40 0.25 0 2 2.97 527.26 0.013 0 5 86 93
7459 26.06 StandHyd 5 18.01 0.698 0.632 3.86 40 0.25 0 2 3.86 346.51 0.013 0 5 86 93
7455 26.07 StandHyd 5 10.42 0.322 0.305 4.17 40 0.25 0 2 4.17 263.57 0.013 0 5 80 90
7456 26.08 StandHyd 5 10.46 0.718 0.660 2.40 40 0.25 0 2 2.40 264.07 0.013 0 5 86 93
7475 26.10 StandHyd 5 88.28 0.257 0.248 4.40 40 0.25 0 2 4.40 767.16 0.013 0 5 83 92
7478 26.11 StandHyd 5 37.97 0.506 0.503 3.32 40 0.25 0 2 3.32 503.12 0.013 0 5 85 93
7480 26.12 StandHyd 5 4.85 0.888 0.888 3.59 40 0.25 0 2 3.59 179.81 0.013 0 5 86 93
7481 26.13 StandHyd 5 28.15 0.804 0.804 2.96 40 0.25 0 2 2.96 433.21 0.013 0 5 85 93
7473 26.14 StandHyd 5 92.43 0.477 0.466 3.63 40 0.25 0 2 3.63 784.98 0.013 0 5 86 93
7472 26.15 StandHyd 5 90.34 0.925 0.925 2.33 40 0.25 0 2 2.33 776.06 0.013 0 5 86 93
7471 26.16 StandHyd 5 81.76 0.754 0.754 3.23 40 0.25 0 2 3.23 738.29 0.013 0 5 86 93
434 27.01 StandHyd 5 80.38 0.427 0.386 4.68 40 0.25 0 2 4.68 732.03 0.013 0 5 66 81
435 27.02 StandHyd 5 862.17 0.815 0.803 3.98 40 0.25 0 2 3.98 2397.46 0.013 0 5 78 89
436 27.03 StandHyd 5 311.64 0.524 0.485 4.61 40 0.25 0 2 4.61 1441.39 0.013 0 5 66 81
437 27.04 StandHyd 5 489.64 0.470 0.434 4.61 40 0.25 0 2 4.61 1806.73 0.013 0 5 76 88
439 27.06 StandHyd 5 38.20 0.519 0.519 4.08 40 0.25 0 2 4.08 504.65 0.013 0 5 83 92
440 27.07 StandHyd 5 319.94 0.537 0.536 3.92 40 0.25 0 2 3.92 1460.46 0.013 0 5 76 88
441 27.08 StandHyd 5 251.12 0.813 0.813 3.50 40 0.25 0 2 3.50 1293.88 0.013 0 5 85 93
442 27.09 StandHyd 5 145.61 0.286 0.276 5.16 40 0.25 0 2 5.16 985.26 0.013 0 5 80 90
443 27.10 StandHyd 5 211.89 0.600 0.566 4.50 40 0.25 0 2 4.50 1188.53 0.013 0 5 76 88
444 27.11 StandHyd 5 15.71 0.584 0.517 3.87 40 0.25 0 2 3.87 323.63 0.013 0 5 86 93
445 27.12 StandHyd 5 93.72 0.513 0.476 5.03 40 0.25 0 2 5.03 790.44 0.013 0 5 72 86
446 27.13 StandHyd 5 205.31 0.656 0.594 3.95 40 0.25 0 2 3.95 1169.93 0.013 0 5 83 92
447 27.14 StandHyd 5 69.06 0.780 0.744 3.33 40 0.25 0 2 3.33 678.53 0.013 0 5 85 93
448 27.15 StandHyd 5 43.75 0.624 0.569 2.93 40 0.25 0 2 2.93 540.06 0.013 0 5 83 92
453 29.02 StandHyd 5 17.87 0.612 0.564 2.78 40 0.25 0 2 2.78 345.16 0.013 0 5 77 89
455 29.04 StandHyd 5 46.10 0.765 0.699 2.32 40 0.25 0 2 2.32 554.38 0.013 0 5 80 90
456 29.05 StandHyd 5 93.68 0.681 0.625 2.84 40 0.25 0 2 2.84 790.27 0.013 0 5 80 90
458 29.07 StandHyd 5 16.94 0.748 0.695 2.11 40 0.25 0 2 2.11 336.06 0.013 0 5 80 90
459 29.08 StandHyd 5 44.48 0.633 0.579 2.57 40 0.25 0 2 2.57 544.55 0.013 0 5 80 90
465 29.14 StandHyd 5 5.64 0.898 0.853 2.81 40 0.25 0 2 2.81 193.91 0.013 0 5 81 91
483 32.02 StandHyd 5 24.28 0.717 0.653 2.71 40 0.25 0 2 2.71 402.33 0.013 0 5 78 89
484 32.03 StandHyd 5 26.39 0.735 0.659 2.71 40 0.25 0 2 2.71 419.44 0.013 0 5 76 88
486 32.05 StandHyd 5 33.96 0.708 0.639 2.58 40 0.25 0 2 2.58 475.82 0.013 0 5 80 90
488 32.07 StandHyd 5 5.77 0.755 0.690 3.79 40 0.25 0 2 3.79 196.13 0.013 0 5 86 93
489 32.08 StandHyd 5 23.30 0.702 0.639 2.15 40 0.25 0 2 2.15 394.12 0.013 0 5 86 93
490 32.09 StandHyd 5 28.07 0.730 0.663 2.05 40 0.25 0 2 2.05 432.59 0.013 0 5 86 93
492 32.11 StandHyd 5 34.89 0.717 0.651 2.92 40 0.25 0 2 2.92 482.29 0.013 0 5 73 86
493 32.12 StandHyd 5 25.23 0.771 0.701 2.19 40 0.25 0 2 2.19 410.12 0.013 0 5 80 90
495 32.14 StandHyd 5 17.27 0.641 0.569 2.84 40 0.25 0 2 2.84 339.31 0.013 0 5 76 88
497 32.16 StandHyd 5 53.68 0.736 0.677 1.89 40 0.25 0 2 1.89 598.22 0.013 0 5 80 90
498 32.17 StandHyd 5 15.19 0.770 0.697 2.33 40 0.25 0 2 2.33 318.22 0.013 0 5 81 91
510 32.29 StandHyd 5 36.01 0.490 0.490 2.26 40 0.25 0 2 2.26 489.97 0.013 0 5 82 91
513 33.03 StandHyd 5 69.23 0.647 0.549 2.16 40 0.25 0 2 2.16 679.36 0.013 0 5 86 93
514 33.04 StandHyd 5 24.00 0.655 0.592 2.21 40 0.25 0 2 2.21 400.00 0.013 0 5 80 90
515 33.05 StandHyd 5 55.84 0.842 0.801 1.97 40 0.25 0 2 1.97 610.14 0.013 0 5 82 91
516 33.06 StandHyd 5 59.78 0.772 0.718 2.86 40 0.25 0 2 2.86 631.29 0.013 0 5 77 89
517 33.07 StandHyd 5 15.44 0.649 0.591 2.63 40 0.25 0 2 2.63 320.83 0.013 0 5 85 93
519 33.09 StandHyd 5 26.93 0.627 0.575 1.75 40 0.25 0 2 1.75 423.71 0.013 0 5 80 90
521 33.11 StandHyd 5 126.12 0.609 0.554 3.37 40 0.25 0 2 3.37 916.95 0.013 0 5 75 87
522 33.12 StandHyd 5 142.25 0.707 0.642 2.85 40 0.25 0 2 2.85 973.82 0.013 0 5 80 90
523 33.13 StandHyd 5 177.15 0.650 0.593 2.64 40 0.25 0 2 2.64 1086.74 0.013 0 5 80 90
537 35.02 StandHyd 5 44.68 0.497 0.352 2.96 40 0.25 0 2 2.96 545.77 0.013 0 5 85 93
538 35.03 StandHyd 5 105.10 0.395 0.282 2.75 40 0.25 0 2 2.75 837.06 0.013 0 5 85 93
539 35.04 StandHyd 5 68.79 0.326 0.245 3.35 40 0.25 0 2 3.35 677.20 0.013 0 5 81 91
540 35.05 StandHyd 5 151.40 0.317 0.226 2.75 40 0.25 0 2 2.75 1004.66 0.013 0 5 82 91
541 35.06 StandHyd 5 44.48 0.732 0.664 2.08 40 0.25 0 2 2.08 544.55 0.013 0 5 82 91
543 35.08 StandHyd 5 33.87 0.697 0.627 2.11 40 0.25 0 2 2.11 475.18 0.013 0 5 82 91
545 35.10 StandHyd 5 30.53 0.472 0.342 2.63 40 0.25 0 2 2.63 451.15 0.013 0 5 86 93
547 35.12 StandHyd 5 74.34 0.496 0.492 1.98 40 0.25 0 2 1.98 703.99 0.013 0 5 83 92
550 35.15 StandHyd 5 69.88 0.613 0.563 2.42 40 0.25 0 2 2.42 682.54 0.013 0 5 82 91
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551 36.01 StandHyd 5 81.52 0.358 0.253 2.94 40 0.25 0 2 2.94 737.20 0.013 0 5 83 92
552 36.02 StandHyd 5 13.96 0.262 0.182 3.84 40 0.25 0 2 3.84 305.07 0.013 0 5 77 89
553 36.03 StandHyd 5 13.23 0.288 0.226 3.19 40 0.25 0 2 3.19 296.98 0.013 0 5 80 90
556 36.06 StandHyd 5 9.05 0.494 0.345 2.32 40 0.25 0 2 2.32 245.63 0.013 0 5 83 92
574 38.01 StandHyd 5 98.50 0.282 0.204 2.64 40 0.25 0 2 2.64 810.35 0.013 0 5 82 91
576 38.03 StandHyd 5 69.53 0.275 0.210 3.00 40 0.25 0 2 3.00 680.83 0.013 0 5 80 90
583 39.03 StandHyd 5 169.27 0.711 0.637 1.74 40 0.25 0 2 1.74 1062.29 0.013 0 5 83 92
585 39.05 StandHyd 5 9.62 0.749 0.689 2.49 40 0.25 0 2 2.49 253.25 0.013 0 5 85 93
586 39.06 StandHyd 5 15.84 0.660 0.590 2.29 40 0.25 0 2 2.29 324.96 0.013 0 5 81 91
587 39.07 StandHyd 5 23.55 0.750 0.681 1.72 40 0.25 0 2 1.72 396.23 0.013 0 5 85 93
588 39.08 StandHyd 5 8.81 0.668 0.601 1.88 40 0.25 0 2 1.88 242.35 0.013 0 5 81 91
592 39.12 StandHyd 5 35.08 0.640 0.549 1.95 40 0.25 0 2 1.95 483.60 0.013 0 5 85 93
596 40.03 StandHyd 5 84.65 0.640 0.638 3.27 40 0.25 0 2 3.27 751.22 0.013 0 5 81 91
599 40.06 StandHyd 5 23.75 0.493 0.467 3.30 40 0.25 0 2 3.30 397.91 0.013 0 5 80 90
603 40.10 StandHyd 5 151.10 0.905 0.905 3.09 40 0.25 0 2 3.09 1003.66 0.013 0 5 83 92
604 40.11 StandHyd 5 50.69 0.877 0.877 3.80 40 0.25 0 2 3.80 581.32 0.013 0 5 85 93
605 40.12 StandHyd 5 55.35 0.850 0.850 3.50 40 0.25 0 2 3.50 607.45 0.013 0 5 83 92
606 40.13 StandHyd 5 48.23 0.556 0.513 5.51 40 0.25 0 2 5.51 567.04 0.013 0 5 62 79
610 41.04 StandHyd 5 45.53 0.258 0.187 2.48 40 0.25 0 2 2.48 550.94 0.013 0 5 81 91
617 42.03 StandHyd 5 24.70 0.375 0.322 4.79 40 0.25 0 2 4.79 405.79 0.013 0 5 86 93
618 42.04 StandHyd 5 19.91 0.929 0.929 3.27 40 0.25 0 2 3.27 364.33 0.013 0 5 86 93
619 42.05 StandHyd 5 13.67 0.250 0.245 4.28 40 0.25 0 2 4.28 301.88 0.013 0 5 83 92
620 42.06 StandHyd 5 22.70 0.551 0.507 2.66 40 0.25 0 2 2.66 389.02 0.013 0 5 85 93
621 42.07 StandHyd 5 5.64 0.677 0.677 2.84 40 0.25 0 2 2.84 193.91 0.013 0 5 85 93
622 42.08 StandHyd 5 19.03 0.594 0.583 2.75 40 0.25 0 2 2.75 356.18 0.013 0 5 86 93
623 42.09 StandHyd 5 38.80 0.665 0.619 3.27 40 0.25 0 2 3.27 508.59 0.013 0 5 86 93
625 42.11 StandHyd 5 65.00 0.675 0.613 3.72 40 0.25 0 2 3.72 658.28 0.013 0 5 83 92
627 42.13 StandHyd 5 7.39 0.718 0.668 5.45 40 0.25 0 2 5.45 221.96 0.013 0 5 82 91
628 42.14 StandHyd 5 61.63 0.596 0.549 3.50 40 0.25 0 2 3.50 640.99 0.013 0 5 82 91
629 42.15 StandHyd 5 38.42 0.413 0.324 3.36 40 0.25 0 2 3.36 506.10 0.013 0 5 82 91
630 42.16 StandHyd 5 32.01 0.657 0.601 2.55 40 0.25 0 2 2.55 461.95 0.013 0 5 86 93
639 43.08 StandHyd 5 34.03 0.761 0.748 2.37 40 0.25 0 2 2.37 476.31 0.013 0 5 86 93
640 43.09 StandHyd 5 64.79 0.431 0.427 3.74 40 0.25 0 2 3.74 657.22 0.013 0 5 80 90
641 43.10 StandHyd 5 202.72 0.219 0.217 3.08 40 0.25 0 2 3.08 1162.53 0.013 0 5 81 91
642 43.11 StandHyd 5 145.26 0.849 0.845 2.97 40 0.25 0 2 2.97 984.07 0.013 0 5 85 93
644 44.02 StandHyd 5 42.53 0.234 0.227 4.08 40 0.25 0 2 4.08 532.48 0.013 0 5 85 93
645 44.03 StandHyd 5 36.24 0.389 0.389 4.50 40 0.25 0 2 4.50 491.53 0.013 0 5 82 91
646 44.04 StandHyd 5 33.59 0.587 0.585 4.22 40 0.25 0 2 4.22 473.22 0.013 0 5 86 93
648 44.06 StandHyd 5 45.16 0.774 0.743 3.36 40 0.25 0 2 3.36 548.70 0.013 0 5 86 93
650 44.08 StandHyd 5 67.75 0.615 0.579 3.93 40 0.25 0 2 3.93 672.06 0.013 0 5 82 91
651 44.09 StandHyd 5 21.65 0.230 0.215 5.34 40 0.25 0 2 5.34 379.91 0.013 0 5 80 90
652 44.10 StandHyd 5 16.50 0.667 0.603 3.71 40 0.25 0 2 3.71 331.66 0.013 0 5 81 91
653 44.11 StandHyd 5 44.62 0.560 0.510 2.49 40 0.25 0 2 2.49 545.41 0.013 0 5 86 93
654 44.12 StandHyd 5 9.65 0.615 0.559 2.04 40 0.25 0 2 2.04 253.64 0.013 0 5 86 93
655 44.13 StandHyd 5 4.40 0.707 0.642 4.05 40 0.25 0 2 4.05 171.27 0.013 0 5 85 93
656 44.14 StandHyd 5 131.84 0.495 0.452 3.54 40 0.25 0 2 3.54 937.51 0.013 0 5 83 92
657 44.15 StandHyd 5 43.26 0.636 0.581 2.61 40 0.25 0 2 2.61 537.03 0.013 0 5 85 93
658 45.01 StandHyd 5 248.60 0.515 0.471 4.64 40 0.25 0 2 4.64 1287.37 0.013 0 5 81 91
659 45.02 StandHyd 5 230.86 0.449 0.416 4.26 40 0.25 0 2 4.26 1240.59 0.013 0 5 82 91
660 45.03 StandHyd 5 275.06 0.416 0.388 3.47 40 0.25 0 2 3.47 1354.15 0.013 0 5 83 92
661 45.04 StandHyd 5 194.58 0.570 0.516 3.09 40 0.25 0 2 3.09 1138.95 0.013 0 5 83 92
662 45.05 StandHyd 5 163.58 0.475 0.453 4.05 40 0.25 0 2 4.05 1044.29 0.013 0 5 82 91
663 45.06 StandHyd 5 195.31 0.511 0.509 3.68 40 0.25 0 2 3.68 1141.08 0.013 0 5 80 90
664 45.07 StandHyd 5 358.60 0.764 0.743 3.00 40 0.25 0 2 3.00 1546.18 0.013 0 5 83 92
665 45.08 StandHyd 5 284.92 0.708 0.671 3.29 40 0.25 0 2 3.29 1378.21 0.013 0 5 82 91
666 45.09 StandHyd 5 172.49 0.692 0.684 3.23 40 0.25 0 2 3.23 1072.35 0.013 0 5 85 93
668 45.11 StandHyd 5 24.15 0.353 0.353 4.67 40 0.25 0 2 4.67 401.25 0.013 0 5 85 93
669 45.12 StandHyd 5 24.80 0.319 0.315 5.06 40 0.25 0 2 5.06 406.61 0.013 0 5 86 93
672 46.01 StandHyd 5 52.67 0.205 0.205 3.15 40 0.25 0 2 3.15 592.57 0.013 0 5 80 90
673 46.02 StandHyd 5 149.29 0.419 0.411 3.01 40 0.25 0 2 3.01 997.63 0.013 0 5 80 90
674 46.03 StandHyd 5 32.83 0.830 0.830 1.29 40 0.25 0 2 1.29 467.83 0.013 0 5 82 91
675 46.04 StandHyd 5 61.32 0.389 0.389 3.96 40 0.25 0 2 3.96 639.37 0.013 0 5 81 91
676 46.05 StandHyd 5 60.96 0.624 0.624 2.13 40 0.25 0 2 2.13 637.50 0.013 0 5 81 91
677 46.06 StandHyd 5 12.51 0.850 0.850 1.57 40 0.25 0 2 1.57 288.79 0.013 0 5 80 90
678 46.07 StandHyd 5 93.63 0.787 0.787 2.34 40 0.25 0 2 2.34 790.06 0.013 0 5 80 90
679 46.08 StandHyd 5 21.06 0.843 0.843 1.98 40 0.25 0 2 1.98 374.70 0.013 0 5 82 91
680 46.09 StandHyd 5 47.71 0.553 0.553 2.07 40 0.25 0 2 2.07 563.97 0.013 0 5 83 92
681 46.10 StandHyd 5 343.15 0.795 0.794 1.63 40 0.25 0 2 1.63 1512.50 0.013 0 5 81 91
682 46.11 StandHyd 5 120.33 0.831 0.830 1.83 40 0.25 0 2 1.83 895.66 0.013 0 5 85 93
683 46.12 StandHyd 5 36.92 0.581 0.581 3.42 40 0.25 0 2 3.42 496.12 0.013 0 5 81 91
684 46.13 StandHyd 5 71.88 0.837 0.837 2.22 40 0.25 0 2 2.22 692.24 0.013 0 5 81 91
685 46.14 StandHyd 5 42.17 0.720 0.720 2.04 40 0.25 0 2 2.04 530.22 0.013 0 5 82 91
686 46.15 StandHyd 5 88.14 0.289 0.282 2.28 40 0.25 0 2 2.28 766.55 0.013 0 5 81 91
687 46.16 StandHyd 5 19.40 0.653 0.598 2.42 40 0.25 0 2 2.42 359.63 0.013 0 5 85 93
688 46.17 StandHyd 5 181.61 0.584 0.541 2.50 40 0.25 0 2 2.50 1100.33 0.013 0 5 82 91
689 47.01 StandHyd 5 595.69 0.495 0.458 3.37 40 0.25 0 2 3.37 1992.80 0.013 0 5 81 91
690 47.02 StandHyd 5 231.55 0.611 0.573 2.53 40 0.25 0 2 2.53 1242.44 0.013 0 5 81 91
691 47.03 StandHyd 5 321.21 0.514 0.483 3.28 40 0.25 0 2 3.28 1463.35 0.013 0 5 81 91
692 47.04 StandHyd 5 25.74 0.803 0.803 1.47 40 0.25 0 2 1.47 414.25 0.013 0 5 80 90
694 47.06 StandHyd 5 74.95 0.526 0.526 2.78 40 0.25 0 2 2.78 706.87 0.013 0 5 81 91
695 48.01 StandHyd 5 102.63 0.304 0.276 2.89 40 0.25 0 2 2.89 827.16 0.013 0 5 62 79
696 48.02 StandHyd 5 176.75 0.545 0.514 2.79 40 0.25 0 2 2.79 1085.51 0.013 0 5 69 84
697 48.03 StandHyd 5 576.13 0.614 0.570 3.56 40 0.25 0 2 3.56 1959.81 0.013 0 5 69 84
698 48.04 StandHyd 5 606.03 0.666 0.641 2.85 40 0.25 0 2 2.85 2010.02 0.013 0 5 68 83
699 48.05 StandHyd 5 835.60 0.636 0.605 2.87 40 0.25 0 2 2.87 2360.23 0.013 0 5 71 85
700 48.06 StandHyd 5 595.91 0.642 0.605 2.63 40 0.25 0 2 2.63 1993.17 0.013 0 5 73 86
701 48.07 StandHyd 5 582.53 0.594 0.557 3.39 40 0.25 0 2 3.39 1970.67 0.013 0 5 80 90
702 48.08 StandHyd 5 333.42 0.473 0.443 3.68 40 0.25 0 2 3.68 1490.91 0.013 0 5 80 90
703 49.01 StandHyd 5 222.32 0.585 0.543 5.16 40 0.25 0 2 5.16 1217.43 0.013 0 5 71 85
704 49.02 StandHyd 5 168.03 0.561 0.511 4.02 40 0.25 0 2 4.02 1058.40 0.013 0 5 77 89
705 49.03 StandHyd 5 648.73 0.761 0.736 2.16 40 0.25 0 2 2.16 2079.63 0.013 0 5 80 90
706 49.04 StandHyd 5 426.33 0.526 0.506 4.88 40 0.25 0 2 4.88 1685.88 0.013 0 5 80 90
707 49.05 StandHyd 5 130.67 0.584 0.554 5.27 40 0.25 0 2 5.27 933.35 0.013 0 5 81 91
708 49.06 StandHyd 5 428.54 0.774 0.742 3.41 40 0.25 0 2 3.41 1690.25 0.013 0 5 81 91
709 49.07 StandHyd 5 489.75 0.637 0.609 3.92 40 0.25 0 2 3.92 1806.93 0.013 0 5 77 89
710 50.01 StandHyd 5 520.87 0.558 0.520 3.30 40 0.25 0 2 3.30 1863.46 0.013 0 5 66 81
711 50.02 StandHyd 5 554.11 0.630 0.585 2.02 40 0.25 0 2 2.02 1922.00 0.013 0 5 66 81
712 50.03 StandHyd 5 184.80 0.515 0.469 3.32 40 0.25 0 2 3.32 1109.95 0.013 0 5 69 84
713 50.04 StandHyd 5 525.54 0.545 0.493 3.25 40 0.25 0 2 3.25 1871.79 0.013 0 5 80 90
714 50.05 StandHyd 5 390.40 0.457 0.428 3.03 40 0.25 0 2 3.03 1613.28 0.013 0 5 64 81
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APPENDIX 2 
 

Channel Routing Elements 



Channel Routing Elements 1/3

NHYD NAME Outlet DT [min] CHLGTH [m] CHSLOPE [%]
FPSLOPE 

[%]
VSN NSEG DIST/ELEV NHYD NAME Outlet DT [min] CHLGTH [m] CHSLOPE [%]

FPSLOPE 
[%]

VSN NSEG DIST/ELEV

2189 1052_1_2_2 2190 5 1130 1.3036 1.3036 1.1 4 20 2419 CJ12685.49 2397 5 728 0.2353 0.2353 1.1 4 20
2190 1052_2 1967 5 1480 1.2476 1.2476 1.1 4 20 2420 CJ1279.951 3702 5 751.2 0.6912 0.6912 1.1 4 20
2191 1114 1949 5 579 1.4833 1.4833 1.1 4 20 2421 CJ12824.69_1 1617 5 338 0.2337 0.2337 1.1 4 20
2192 1338_1 941 5 919 0.8542 0.8542 1.1 4 20 2422 CJ12824.69_2 2408 5 340 0.4042 0.4042 1.1 4 20
2193 1338_2 1503 5 862 0.8541 0.8541 1.1 4 20 2426 CJ1285.165_3 7521 5 788.4 0.5198 0.5198 1.1 4 20
2194 1724 1962 5 1003 0.7096 0.7096 1.1 4 20 2427 CJ1291.942_1 2428 5 328 0.6694 0.6694 1.1 4 20
2195 1825 7535 5 1025 1.1569 1.1569 1.1 4 20 2428 CJ1291.942_2 1796 5 296 0.5517 0.5517 1.1 4 20
2196 1872 752 5 467 2.1343 2.1343 1.1 4 20 2429 CJ12960.5 2402 5 411 0.1869 0.1869 1.1 4 20
2197 1937 752 5 1783 1.4461 1.4461 1.1 4 20 2430 CJ12983.35 2387 5 1345 0.4548 0.4548 1.1 4 20
2198 2167 893 5 1063 2.7856 2.7856 1.1 4 20 2466 CJ13067.23_1 2396 5 1052 0.6286 0.6286 1.1 4 20
2199 2313_1 2200 5 993 1.3562 1.3562 1.1 4 20 2471 CJ13319.27_1 1421 5 1000 1.1701 1.1701 1.1 4 20
2200 2313_2 882 5 923 2.2376 2.2376 1.1 4 20 2472 CJ13319.27_2 1419 5 1159 0.3279 0.3279 1.1 4 20
2201 3118 7501 5 901 1.6516 1.6516 1.1 4 20 2473 CJ13319.27_3 3977 5 999 0.3248 0.3248 1.1 4 20
2202 4091_2 7520 5 1360.8 1.2378 1.2378 1.1 4 20 2475 CJ13500.79 835 5 1805 0.6159 0.6159 1.1 4 20
2203 4685 7550 5 1272 1.0933 1.0933 1.1 4 20 2479 CJ1358.27 2892 5 974 0.5036 0.5036 1.1 4 20
2204 4841 7527 5 740.4 1.043 1.043 1.1 4 20 2480 CJ13620.26_1 2481 5 705 0.564 0.564 1.1 4 20
2205 5405_1 1946 5 807 1.7376 1.7376 1.1 4 20 2481 CJ13620.26_2 2409 5 313 0.6212 0.6212 1.1 4 20
2206 5558_2 1332 5 961 1.3204 1.3204 1.1 4 20 2482 CJ13621.62_3 2419 5 480 0.4352 0.4352 1.1 4 20
2207 5564_1 2208 5 998 1.0641 1.0641 1.1 4 20 2483 CJ1366.749 3626 5 805.2 0.511 0.511 1.1 4 20
2208 5564_2 7496 5 1013 1.2187 1.2187 1.1 4 20 2485 CJ1373.362_2 2486 5 657 0.1 0.1 1.1 4 20
2209 5733 7554 5 1331 1.5739 1.5739 1.1 4 20 2486 CJ1373.362_3 7515 5 344 0.8393 0.8393 1.1 4 20
2210 6280 7495 5 972 1.1072 1.1072 1.1 4 20 2487 CJ13806.04 893 5 583 0.1598 0.1598 1.1 4 20
2211 6481_1 2212 5 742 0.3097 0.3097 1.1 4 20 2488 CJ13835.13_1 2421 5 674 0.7231 0.7231 1.1 4 20
2212 6481_2 7487 5 772 0.5407 0.5407 1.1 4 20 2489 CJ13994.17 2429 5 770 0.1799 0.1799 1.1 4 20
2213 6599_1 2214 5 1069 0.6208 0.6208 1.1 4 20 2502 CJ1418.426 7513 5 1133 0.5713 0.5713 1.1 4 20
2214 6599_2 925 5 542 0.3523 0.3523 1.1 4 20 2506 CJ14267.2 2480 5 526 0.4428 0.4428 1.1 4 20
2215 6808 1953 5 520 2.0327 2.0327 1.1 4 20 2507 CJ1435.945 3718 5 962 0.5452 0.5452 1.1 4 20
2216 6965_1 895 5 617 0.1212 0.1212 1.1 4 20 2508 CJ1437.012 2006 5 541 1.5516 1.5516 1.1 4 20
2217 6965_2 1826 5 515 0.1223 0.1223 1.1 4 20 2510 CJ14371.69_2 2482 5 721 0.1 0.1 1.1 4 20
2218 7301 1834 5 641 0.4597 0.4597 1.1 4 20 2513 CJ1439.92_1 3843 5 633 0.8164 0.8164 1.1 4 20
2219 7648 2109 5 481 0.3051 0.3051 1.1 4 20 2515 CJ1441.862_1 2516 5 421 0.1 0.1 1.1 4 20
2220 851 7593 5 983 1.2588 1.2588 1.1 4 18 2516 CJ1441.862_2 3636 5 400 0.1 0.1 1.1 4 20
2221 911 1959 5 237 1.6157 1.6157 1.1 4 20 2517 CJ1442.375 2343 5 454 0.6424 0.6424 1.1 4 20
2222 C_CLAIREVILLE_DS 2074 5 718 0.9628 0.9628 1.1 4 20 2518 CJ14645.8_1 2519 5 377 0.3837 0.3837 1.1 4 20
2223 C_ONLINE_BR01_DS 3553 5 224 0.8692 0.8692 1.1 4 20 2519 CJ14645.8_2 2487 5 359 0.2668 0.2668 1.1 4 20
2224 C_SWMCA07 2202 5 787.2 1.8033 1.8033 1.1 4 20 2520 CJ1465.216 7510 5 1178 0.4347 0.4347 1.1 4 20
2228 C100_1_1 2073 5 2182 0.467 0.467 1.1 4 20 2522 CJ14705.01_2 2488 5 636 0.1 0.1 1.1 4 20
2229 C100_1_2 2230 5 909 0.7499 0.7499 1.1 4 20 2525 CJ14989.58 2430 5 1816 0.2864 0.2864 1.1 4 20
2230 C100_2 7551 5 472 0.4194 0.4194 1.1 4 20 2534 CJ15002.8 2510 5 762 0.1 0.1 1.1 4 20
2231 C1000 7516 5 785 2.1631 2.1631 1.1 4 17 2535 CJ15003.8 914 5 732 0.3001 0.3001 1.1 4 20
2232 C11 2231 5 954 1.3717 1.3717 1.1 4 20 2536 CJ1502.18 3853 5 932 0.8838 0.8838 1.1 4 20
2233 C110 1772 5 1688 1.3667 1.3667 1.1 4 20 2537 CJ1503.161 1960 5 723 1.0924 1.0924 1.1 4 20
2235 C120_1 2086 5 1244 1.0274 1.0274 1.1 4 18 2538 CJ1506.879_1 3736 5 787 0.1695 0.1695 1.1 4 20
2236 C120_2 900 5 423 0.4776 0.4776 1.1 4 18 2539 CJ15060.11_1 2540 5 1034 0.5834 0.5834 1.1 4 20
2237 C13 720 5 331 0.4295 0.4295 1.1 4 20 2540 CJ15060.11_2 2471 5 535 0.467 0.467 1.1 4 20
2238 C130 900 5 1603 1.0927 1.0927 1.1 4 14 2543 CJ1530.709 3112 5 1116 0.9508 0.9508 1.1 4 20
2239 C14 7500 5 127 0.3393 0.3393 1.1 4 20 2544 CJ1531.956 3859 5 538 2.5656 2.5656 1.1 4 20
2240 C140 2288 5 1287 0.6346 0.6346 1.1 4 20 2546 CJ15552.61_2 2522 5 736 0.2982 0.2982 1.1 4 20
2241 C15 1495 5 1153 0.6583 0.6583 1.1 4 20 2547 CJ1565.061 3607 5 845 1.2714 1.2714 1.1 4 20
2242 C150_1 1097 5 1218 0.6717 0.6717 1.1 4 20 2550 CJ15696.48_3 882 5 705 0.2443 0.2443 1.1 4 20
2243 C150_2 2244 5 334 0.9656 0.9656 1.1 4 20 2551 CJ15806.75_1 7616 5 530 0.2937 0.2937 1.1 4 20
2244 C150_3 1093 5 890 1.3738 1.3738 1.1 4 20 2555 CJ1587.564 2031 5 414 0.1992 0.1992 1.1 4 20
2245 C150_4 1091 5 532 1.3186 1.3186 1.1 4 20 2556 CJ1589.972 7523 5 1626 0.4148 0.4148 1.1 4 20
2246 C150_5 7539 5 696 1.8883 1.8883 1.1 4 20 2578 CJ16030.33_2 2579 5 562 0.4036 0.4036 1.1 4 20
2249 C160 1285 5 643 2.0497 2.0497 1.1 4 20 2579 CJ16030.33_3 2535 5 351 0.1344 0.1344 1.1 4 20
2251 C17_2 1975 5 882 4.2237 4.2237 1.1 4 16 2580 CJ16233.75 949 5 1373 0.2554 0.2554 1.1 4 20
2252 C170_1 1543 5 1422 0.3986 0.3986 1.1 4 20 2581 CJ16249.41 968 5 616 0.3975 0.3975 1.1 4 20
2255 C170_4 2296 5 1609 0.1465 0.1465 1.1 4 20 2582 CJ16341.95 902 5 3324 0.5715 0.5715 1.1 4 20
2257 C170_6 1540 5 384 0.2228 0.2228 1.1 4 20 2583 CJ1636.97 2030 5 678 0.6347 0.6347 1.1 4 20
2263 C190_1 2264 5 772 1.2972 1.2972 1.1 4 20 2584 CJ1645.779 803 5 553 0.1 0.1 1.1 4 20
2264 C190_2 7537 5 1645 1.6201 1.6201 1.1 4 20 2588 CJ1654.899 3890 5 707 0.1 0.1 1.1 4 20
2267 C20_1 1442 5 306 0.1553 0.1553 1.1 4 20 2589 CJ1665.519_1 2591 5 369 0.689 0.689 1.1 4 20
2269 C200 7549 5 640 0.4886 0.4886 1.1 4 20 2590 CJ1665.519_2_1 7572 5 268 2.4154 2.4154 1.1 4 20
2271 C210 2018 5 1111 0.6572 0.6572 1.1 4 20 2591 CJ1665.519_3 1478 5 670 0.658 0.658 1.1 4 20
2276 C230 824 5 633 0.9378 0.9378 1.1 4 20 2592 CJ16663.97 2551 5 676 0.1 0.1 1.1 4 20
2278 C240 7557 5 1070 0.6687 0.6687 1.1 4 20 2593 CJ1672.912 1789 5 886 0.3418 0.3418 1.1 4 20
2279 C250 7546 5 909 0.9607 0.9607 1.1 4 20 2598 CJ16835.03_2 970 5 705 0.4735 0.4735 1.1 4 20
2281 C260_1 1061 5 1232 0.9766 0.9766 1.1 4 20 2605 CJ1700.594 3187 5 1116 0.4927 0.4927 1.1 4 20
2283 C270 2281 5 791 0.5713 0.5713 1.1 4 20 2607 CJ1709.549_2 3927 5 599 0.6034 0.6034 1.1 4 20
2284 C280 2285 5 519 0.47 0.47 1.1 4 20 2610 CJ1714.83 3034 5 1206 0.4695 0.4695 1.1 4 20
2285 C290 7544 5 1290 0.5977 0.5977 1.1 4 20 2611 CJ1722.885_1 2612 5 1450 0.3106 0.3106 1.1 4 20
2288 C300 7542 5 631 0.6299 0.6299 1.1 4 20 2612 CJ1722.885_2_1 930 5 1042 0.2697 0.2697 1.1 4 20
2296 C360_1 1532 5 335.69 0.1 0.1 1.1 4 20 2613 CJ1722.885_2_2 3857 5 526 0.2697 0.2697 1.1 4 20
2297 C360_2 1517 5 813 0.1388 0.1388 1.1 4 20 2614 CJ17248.42_1 2615 5 554 0.8634 0.8634 1.1 4 20
2300 C360_5 2297 5 519 0.1008 0.1008 1.1 4 20 2615 CJ17248.42_2 2581 5 309 0.3535 0.3535 1.1 4 20
2301 C370_1 2302 5 547 1.7905 1.7905 1.1 4 20 2616 CJ17321.12 2578 5 831 0.2773 0.2773 1.1 4 20
2302 C370_2 1781 5 598 0.7553 0.7553 1.1 4 20 2617 CJ1736.547 2082 5 568 0.4628 0.4628 1.1 4 20
2303 C4_1 7560 5 1380 0.4816 0.4816 1.1 4 20 2619 CJ1745.149 3723 5 1195 0.7096 0.7096 1.1 4 20
2305 C50 2278 5 1809 0.5472 0.5472 1.1 4 18 2620 CJ1767.696 2381 5 590 0.7193 0.7193 1.1 4 20
2307 C8 1826 5 422.36 0.1198 0.1198 1.1 4 20 2623 CJ1771.146 7558 5 1506 0.6668 0.6668 1.1 4 20
2309 C80_1 1953 5 846 1.9207 1.9207 1.1 4 20 2625 CJ1771.721_2 3825 5 814 0.6638 0.6638 1.1 4 20
2310 C80_2_2 1821 5 250 0.5345 0.5345 1.1 4 20 2626 CJ17918.17 2614 5 504 0.5644 0.5644 1.1 4 20
2311 C90_1 1011 5 2775 0.7043 0.7043 1.1 4 20 2627 CJ17941.61_1 1004 5 1054 0.4453 0.4453 1.1 4 20
2315 CD110 2404 5 492 0.3894 0.3894 1.1 4 20 2640 CJ1822.992 2380 5 930 0.3654 0.3654 1.1 4 20
2336 CJ10114.99_2 3987 5 766 0.458 0.458 1.1 4 20 2642 CJ18361.59 2592 5 923 0.1 0.1 1.1 4 20
2337 CJ10120.21 3981 5 573 0.2067 0.2067 1.1 4 20 2643 CJ18383.48 1018 5 935 0.2391 0.2391 1.1 4 20
2339 CJ1025.721_2 1124 5 813 0.7733 0.7733 1.1 4 20 2644 CJ1842.212 3956 5 931 1.1541 1.1541 1.1 4 20
2343 CJ1028.313_2 1073 5 955 0.1784 0.1784 1.1 4 20 2645 CJ18515.84 1027 5 497 0.1 0.1 1.1 4 20
2346 CJ10290.18_1_1_2 7505 5 907 0.2268 0.2268 1.1 4 20 2647 CJ1864.99 4003 5 997 0.6375 0.6375 1.1 4 20
2348 CJ10290.18_2 7508 5 1165 0.1 0.1 1.1 4 20 2648 CJ1865.327 3114 5 1447 0.8147 0.8147 1.1 4 20
2349 CJ10300.6 3966 5 998 0.1398 0.1398 1.1 4 20 2661 CJ1902.424_1 869 5 605 1.1446 1.1446 1.1 4 20
2351 CJ10341.11 3933 5 1458 1.1269 1.1269 1.1 4 20 2663 CJ1902.505 2024 5 874 0.4787 0.4787 1.1 4 20
2353 CJ10381.23_2_1 7524 5 535.2 0.4662 0.4662 1.1 4 20 2664 CJ1907.055_1 2665 5 345.81 0.4694 0.4694 1.1 4 20
2354 CJ10381.23_2_2 3917 5 1273.2 0.3842 0.3842 1.1 4 20 2665 CJ1907.055_2 2394 5 365 0.3956 0.3956 1.1 4 20
2355 CJ10471.79_1 1612 5 584 0.4327 0.4327 1.1 4 19 2666 CJ19166.01_1 2668 5 373 0.9081 0.9081 1.1 4 20
2358 CJ1049.199 3200 5 492 0.1 0.1 1.1 4 20 2667 CJ19166.01_2 2626 5 188 0.4498 0.4498 1.1 4 20
2359 CJ1062.716 3027 5 467 1.1006 1.1006 1.1 4 20 2668 CJ19166.01_3 1559 5 374 0.6832 0.6832 1.1 4 20
2365 CJ1091.087 7488 5 946 3.0193 3.0193 1.1 4 20 2669 CJ1918.894_1 2671 5 893 0.478 0.478 1.1 4 20
2366 CJ1098.494 1067 5 914 0.833 0.833 1.1 4 20 2671 CJ1918.894_3 7494 5 634 0.4913 0.4913 1.1 4 20
2374 CJ11125.23_2 4006 5 593 0.1825 0.1825 1.1 4 20 2675 CJ19247.64 2643 5 634 0.2442 0.2442 1.1 4 20
2376 CJ11267.44_2 975 5 1372 0.4884 0.4884 1.1 4 20 2676 CJ1928.62 3593 5 1143 0.3429 0.3429 1.1 4 20
2378 CJ11267.48_2 2337 5 704 0.1758 0.1758 1.1 4 20 2677 CJ19494.56_1 7570 5 717 0.1268 0.1268 1.1 4 20
2379 CJ11284.76 2355 5 665 0.6514 0.6514 1.1 4 20 2680 CJ1984.328 2483 5 682.8 0.591 0.591 1.1 4 20
2380 CJ1132.656 1356 5 747 0.65 0.65 1.1 4 20 2707 CJ20114.74 1045 5 982 0.1 0.1 1.1 4 20
2381 CJ1142.11 1727 5 612 1.2659 1.2659 1.1 4 20 2709 CJ2013.96_2 3995 5 762 0.3556 0.3556 1.1 4 20
2382 CJ1146.3 7525 5 1110 0.6325 0.6325 1.1 4 20 2710 CJ20130.73 2666 5 700 0.4074 0.4074 1.1 4 20
2386 CJ1160.48 7531 5 644 0.5472 0.5472 1.1 4 20 2711 CJ2022.294 2415 5 964 0.4125 0.4125 1.1 4 20
2387 CJ11680.97_1 2388 5 1024.64 0.2513 0.2513 1.1 4 20 2712 CJ2032.359 2502 5 701 0.7432 0.7432 1.1 4 20
2388 CJ11680.97_2 1890 5 1265.83 0.1789 0.1789 1.1 4 20 2714 CJ20538.47 2675 5 945 0.3083 0.3083 1.1 4 20
2389 CJ11680.97_3 3906 5 912 0.1402 0.1402 1.1 4 20 2715 CJ20858.95_1 7571 5 875 0.1142 0.1142 1.1 4 20
2390 CJ11706.22_1 1928 5 913.3 0.5735 0.5735 1.1 4 20 2716 CJ20858.95_2 2677 5 283 0.1 0.1 1.1 4 20
2391 CJ11706.22_2_1 2066 5 913 0.4025 0.4025 1.1 4 20 2740 CJ21179.8 1099 5 878 0.1257 0.1257 1.1 4 20
2392 CJ11706.22_2_2 3963 5 672 0.9451 0.9451 1.1 4 20 2741 CJ2118.166 2386 5 798 0.7873 0.7873 1.1 4 20
2394 CJ1180.038_1 3697 5 453 0.6478 0.6478 1.1 4 20 2742 CJ2120.662_1 1879 5 729 0.9656 0.9656 1.1 4 20
2396 CJ11850.69 822 5 581 0.1 0.1 1.1 4 20 2744 CJ2123.578 794 5 1061 0.8264 0.8264 1.1 4 20
2397 CJ11930.87_1 1631 5 373 0.8333 0.8333 1.1 4 20 2746 CJ21238.76_2 2710 5 659 0.2426 0.2426 1.1 4 20
2398 CJ1195.025 3577 5 594 0.2945 0.2945 1.1 4 20 2747 CJ2124.927 3567 5 1230 0.9237 0.9237 1.1 4 20
2401 CJ1205.893 3706 5 657 0.8852 0.8852 1.1 4 20 2748 CJ2131.262 2382 5 1072.8 0.6071 0.6071 1.1 4 20
2402 CJ12062.47 2374 5 701 0.1 0.1 1.1 4 20 2749 CJ21414.91_1 2714 5 706 0.2467 0.2467 1.1 4 20
2403 CJ1208.943 1328 5 1039.2 1.523 1.523 1.1 4 20 2751 CJ2166.698_1 1915 5 557 0.635 0.635 1.1 4 20
2404 CJ1214.556 3860 5 386 0.1302 0.1302 1.1 4 20 2754 CJ2166.698_4 7605 5 537 0.4771 0.4771 1.1 4 20
2408 CJ12179.25 2379 5 668 0.5076 0.5076 1.1 4 20 2756 CJ21977.91 2746 5 839 0.2719 0.2719 1.1 4 20
2409 CJ12211.86_1 2410 5 524 0.3221 0.3221 1.1 4 20 2757 CJ2199.774 2508 5 687 0.9387 0.9387 1.1 4 20
2410 CJ12211.86_2 2349 5 1031 0.3823 0.3823 1.1 4 20 2799 CJ2203.921 2515 5 586 0.1 0.1 1.1 4 20
2411 CJ1226.186_1 2412 5 321 0.4236 0.4236 1.1 4 20 2800 CJ22357.83 2715 5 971 0.1 0.1 1.1 4 20
2412 CJ1226.186_2 7561 5 825 0.1217 0.1217 1.1 4 20 2801 CJ2238.86 4004 5 932 0.2977 0.2977 1.1 4 20
2415 CJ1248.675 3219 5 781 0.4428 0.4428 1.1 4 20 2802 CJ22507.72 2740 5 1253 0.1656 0.1656 1.1 4 20
2416 CJ1254.516_1 3612 5 488 0.2374 0.2374 1.1 4 20 2803 CJ22583.07 1132 5 934 0.303 0.303 1.1 4 20
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Channel Routing Elements 2/3

NHYD NAME Outlet DT [min] CHLGTH [m] CHSLOPE [%]
FPSLOPE 

[%]
VSN NSEG DIST/ELEV NHYD NAME Outlet DT [min] CHLGTH [m] CHSLOPE [%]

FPSLOPE 
[%]

VSN NSEG DIST/ELEV

2805 CJ2288.575_2 3990 5 428 0.6208 0.6208 1.1 4 20 3079 CJ3602.374 1334 5 523.08 1.1976 1.1976 1.1 4 20
2806 CJ2288.575_3 2805 5 298 0.5331 0.5331 1.1 4 20 3080 CJ36094.18 3073 5 644.64 0.3019 0.3019 1.1 4 20
2808 CJ2288.575_5 2806 5 386 0.7015 0.7015 1.1 4 20 3081 CJ36117.87 3069 5 508.56 0.1 0.1 1.1 4 20
2822 CJ23069.22_1 2823 5 396 0.6715 0.6715 1.1 4 20 3083 CJ3643.359_1 7607 5 686.96 0.3445 0.3445 1.1 4 20
2823 CJ23069.22_2 2800 5 322 0.1 0.1 1.1 4 20 3084 CJ3643.359_2 2801 5 530.16 0.4252 0.4252 1.1 4 20
2824 CJ2307.471 3832 5 1474 0.6203 0.6203 1.1 4 20 3085 CJ36544.38 3081 5 201.24 0.2204 0.2204 1.1 4 20
2825 CJ2318.897 2620 5 531 0.8327 0.8327 1.1 4 20 3086 CJ36769.48 3080 5 476.58 0.3151 0.3151 1.1 4 20
2827 CJ23571.23_1 1503 5 377 1.002 1.002 1.1 4 20 3089 CJ369.6345 7589 5 376.65 0.1304 0.1304 1.1 4 20
2828 CJ23571.23_2 1567 5 446 0.3841 0.3841 1.1 4 20 3090 CJ3697.833_1 3093 5 483.2 0.8716 0.8716 1.1 4 20
2830 CJ23734.07 2802 5 719 0.1397 0.1397 1.1 4 20 3093 CJ3697.833_4 2932 5 600.8 0.1 0.1 1.1 4 20
2831 CJ23777.51 2803 5 655 0.2202 0.2202 1.1 4 20 3096 CJ37451.16_1 3085 5 560.16 0.2453 0.2453 1.1 4 20
2832 CJ2383.91_1 2833 5 526 0.7222 0.7222 1.1 4 20 3097 CJ3753.716_2 2648 5 1854.69 0.5749 0.5749 1.1 4 20
2833 CJ2383.91_2 940 5 306 0.4558 0.4558 1.1 4 20 3098 CJ3767.404 2751 5 1391.5 0.353 0.353 1.1 4 20
2834 CJ2395.432 997 5 692 0.9401 0.9401 1.1 4 20 3099 CJ3797.023 2981 5 1101.948 0.6861 0.6861 1.1 4 20
2861 CJ24142.59 2822 5 874 0.1146 0.1146 1.1 4 20 3102 CJ38183.85 1379 5 979.1 0.1216 0.1216 1.1 4 20
2862 CJ2440.664_2 2547 5 1341 0.6238 0.6238 1.1 4 20 3103 CJ3830.563_1 1690 5 315.8 0.703 0.703 1.1 4 20
2866 CJ2453.87_2 2411 5 548 0.224 0.224 1.1 4 20 3104 CJ3830.563_2 2935 5 699.83 0.4353 0.4353 1.1 4 20
2867 CJ2453.87_3 2866 5 674 0.1971 0.1971 1.1 4 20 3105 CJ3846.876_1 3106 5 670.72 1.0859 1.0859 1.1 4 20
2869 CJ2465.989_1_2 2426 5 432 0.2586 0.2586 1.1 4 20 3106 CJ3846.876_2 3107 5 481.35 0.3552 0.3552 1.1 4 20
2874 CJ24665.74_2 2827 5 235 0.383 0.383 1.1 4 20 3107 CJ3846.876_3 2744 5 570.74 0.4144 0.4144 1.1 4 20
2875 CJ24665.74_3 2874 5 996 0.7689 0.7689 1.1 4 20 3108 CJ38505.29_1 7553 5 529.91 0.2716 0.2716 1.1 4 20
2877 CJ24668.43 2830 5 606 0.1 0.1 1.1 4 20 3109 CJ38505.29_2 3096 5 316.23 0.2707 0.2707 1.1 4 20
2878 CJ2485.069 2538 5 571 0.1238 0.1238 1.1 4 20 3110 CJ3856.839 1310 5 965.42 0.1 0.1 1.1 4 20
2879 CJ2493.881_1 1461 5 672 0.6369 0.6369 1.1 4 20 3111 CJ3878.409 2879 5 1384.5 0.3842 0.3842 1.1 4 20
2880 CJ2493.881_2 1819 5 1112 0.3679 0.3679 1.1 4 20 3112 CJ388.4964 843 5 381.76 0.4685 0.4685 1.1 4 20
2892 CJ250.4613 7595 5 244 0.2183 0.2183 1.1 4 20 3113 CJ39079.65 3108 5 466.24 0.2838 0.2838 1.1 4 20
2893 CJ25108.54_1 1229 5 819 0.2148 0.2148 1.1 4 20 3114 CJ392.7776 7601 5 286.51 0.6592 0.6592 1.1 4 20
2895 CJ2512.41_1 1751 5 752 0.27 0.27 1.1 4 20 3115 CJ3936.801_1 3116 5 958.164 0.1287 0.1287 1.1 4 20
2897 CJ2512.41_2_2 3147 5 282 0.1208 0.1208 1.1 4 20 3116 CJ3936.801_2_1 2056 5 1346.952 0.753 0.753 1.1 4 20
2900 CJ25202.79 1235 5 488 0.1042 0.1042 1.1 4 20 3117 CJ3936.801_2_2 2610 5 690.516 0.6528 0.6528 1.1 4 20
2909 CJ2539.036 2555 5 906 0.468 0.468 1.1 4 20 3118 CJ39369.96_1 3120 5 295.54 0.1073 0.1073 1.1 4 20
2910 CJ2540.299 2479 5 802 0.3697 0.3697 1.1 4 20 3120 CJ39369.96_3 7519 5 474.28 0.177 0.177 1.1 4 20
2911 CJ25870.54 2893 5 573 0.1 0.1 1.1 4 20 3122 CJ3950.579_1 2005 5 1609.16 0.1 0.1 1.1 4 20
2912 CJ2590.757 1002 5 1108 0.7164 0.7164 1.1 4 20 3123 CJ3950.579_2 2365 5 1779.17 0.2531 0.2531 1.1 4 20
2913 CJ2599.345_1 826 5 594 0.9303 0.9303 1.1 4 20 3124 CJ3969.338 3028 5 665.4 0.5185 0.5185 1.1 4 20
2914 CJ2599.345_2 2537 5 478 0.8064 0.8064 1.1 4 20 3125 CJ39763.4 3113 5 507.16 0.3203 0.3203 1.1 4 20
2929 CJ260.3578 1337 5 247 2.1816 2.1816 1.1 4 20 3126 CJ3996.024 1323 5 963.1 0.7964 0.7964 1.1 4 20
2930 CJ26088.21 1202 5 1032 0.1402 0.1402 1.1 4 20 3146 CJ40124.32 1399 5 611.17 0.2001 0.2001 1.1 4 20
2931 CJ261.5247 7606 5 241 0.5162 0.5162 1.1 4 20 3147 CJ404.8413_1 7514 5 247.23 0.1548 0.1548 1.1 4 20
2932 CJ2613.958 1000 5 914 0.1 0.1 1.1 4 20 3171 CJ4050.428_1 3010 5 970.3 0.5284 0.5284 1.1 4 20
2933 CJ26130.15 2900 5 362 0.1 0.1 1.1 4 20 3173 CJ4057.792 3058 5 649.42 0.4318 0.4318 1.1 4 20
2934 CJ2628.859 2617 5 796 0.7287 0.7287 1.1 4 20 3174 CJ4059.399 3014 5 1047.26 0.9599 0.9599 1.1 4 20
2935 CJ2630.534_1 1959 5 361 0.2793 0.2793 1.1 4 20 3175 CJ40791.99_1 2043 5 253 0.672 0.672 1.1 4 20
2936 CJ2630.534_2 2416 5 454 0.2477 0.2477 1.1 4 20 3176 CJ40791.99_2 3146 5 395.8 0.4154 0.4154 1.1 4 20
2938 CJ26496.5_2 1274 5 154 0.1 0.1 1.1 4 20 3178 CJ40798.13 3125 5 736.21 0.2822 0.2822 1.1 4 20
2939 CJ2667.198 1024 5 809 0.4431 0.4431 1.1 4 20 3179 CJ4086.513 1358 5 429.29 0.2982 0.2982 1.1 4 20
2940 CJ2670.209 1062 5 686 0.3094 0.3094 1.1 4 20 3180 CJ4107.19_1_2 7493 5 695.9 0.5997 0.5997 1.1 4 20
2941 CJ2672.405_1_1 950 5 373 0.4756 0.4756 1.1 4 20 3182 CJ4114.646_1 7532 5 383 0.1932 0.1932 1.1 4 20
2945 CJ26821.35 2933 5 531 0.1484 0.1484 1.1 4 20 3185 CJ41657.21 1447 5 561.6 0.3166 0.3166 1.1 4 20
2972 CJ27033.71_2A_1 1967 5 368 0.1 0.1 1.1 4 20 3187 CJ417.9369_1 3905 5 397.85 0.3162 0.3162 1.1 4 20
2973 CJ27033.71_2A_2 2951 5 260 0.1613 0.1613 1.1 4 20 3188 CJ41706.75_1 3189 5 259.22 0.3805 0.3805 1.1 4 20
2974 CJ27033.71_2B 1258 5 130 0.1 0.1 1.1 4 20 3189 CJ41706.75_2 3190 5 268.78 0.1534 0.1534 1.1 4 20
2975 CJ27237.94 2938 5 558 0.1227 0.1227 1.1 4 20 3190 CJ41706.75_3 3175 5 256.2 0.2342 0.2342 1.1 4 20
2976 CJ2724.888 966 5 1859 0.5584 0.5584 1.1 4 20 3192 CJ4172.222_2 1318 5 1177.55 0.4625 0.4625 1.1 4 20
2978 CJ2741.275 1025 5 949 0.7913 0.7913 1.1 4 20 3194 CJ4200.683_1 1012 5 2305.59 0.4008 0.4008 1.1 4 20
2979 CJ27612.38_1 2945 5 437 0.1 0.1 1.1 4 20 3196 CJ42206.11 3185 5 328.58 0.1 0.1 1.1 4 20
2981 CJ2779.695 2680 5 800.4 0.6312 0.6312 1.1 4 20 3198 CJ42693.22_2 1454 5 471 0.1374 0.1374 1.1 4 20
2986 CJ2807.784_3 1100 5 693 0.468 0.468 1.1 4 20 3199 CJ43079.84 3196 5 553.05 0.3216 0.3216 1.1 4 20
2987 CJ28315.7_1 7530 5 249 0.1555 0.1555 1.1 4 20 3200 CJ432.4811 7506 5 348.4 0.1 0.1 1.1 4 20
2988 CJ28315.7_2 2979 5 227 0.1 0.1 1.1 4 20 3201 CJ43296.34 2048 5 846.1 0.2232 0.2232 1.1 4 20
2989 CJ28389.47 2975 5 345 0.1363 0.1363 1.1 4 20 3204 CJ4346.041_1 3206 5 1143.39 0.8734 0.8734 1.1 4 20
2990 CJ2849.786 2676 5 848 0.3441 0.3441 1.1 4 20 3206 CJ4346.041_3 3902 5 1586.89 0.6285 0.6285 1.1 4 20
2991 CJ2880.643 1063 5 922 0.5348 0.5348 1.1 4 20 3207 CJ4359.007 3126 5 351.03 0.5345 0.5345 1.1 4 20
2992 CJ29384.54 2989 5 617 0.1276 0.1276 1.1 4 20 3211 CJ4400.163_2 1373 5 560.25 0.201 0.201 1.1 4 20
2993 CJ294.9608 7498 5 275 0.8082 0.8082 1.1 4 20 3213 CJ44035.17_2 1462 5 720.54 0.3485 0.3485 1.1 4 20
2995 CJ2944.406_2 2748 5 422.4 0.1921 0.1921 1.1 4 20 3215 CJ44329.03 3201 5 625.81 0.1523 0.1523 1.1 4 20
2996 CJ29477.48_1 2987 5 371 0.1 0.1 1.1 4 20 3216 CJ446.1405 7609 5 310.07 0.4214 0.4214 1.1 4 20
2998 CJ2954.522 7507 5 2543 0.6742 0.6742 1.1 4 20 3218 CJ4463.864_2 2093 5 746.56 0.2673 0.2673 1.1 4 20
2999 CJ2959.235 2607 5 820 0.4424 0.4424 1.1 4 20 3219 CJ447.0086 1461 5 416.05 1.1297 1.1297 1.1 4 20
3002 CJ3030.844 1198 5 711.95 0.8217 0.8217 1.1 4 20 3220 CJ44963.82_1 3221 5 453.19 0.4538 0.4538 1.1 4 20
3003 CJ3032.951 1135 5 742 1.1678 1.1678 1.1 4 20 3221 CJ44963.82_2 3213 5 245.79 0.358 0.358 1.1 4 20
3004 CJ30405.86 2996 5 506 0.1111 0.1111 1.1 4 20 3222 CJ4498.346 1366 5 865.1 0.2026 0.2026 1.1 4 20
3005 CJ3045.978_1_1 7543 5 618 0.5414 0.5414 1.1 4 20 3243 CJ45395.38 1471 5 646.75 0.111 0.111 1.1 4 20
3006 CJ3045.978_1_2 3007 5 245 0.5091 0.5091 1.1 4 20 3244 CJ45730.66 1475 5 609.51 0.3573 0.3573 1.1 4 20
3007 CJ3045.978_2 2513 5 359 0.4898 0.4898 1.1 4 20 3245 CJ4594.654 1371 5 1296.09 0.4424 0.4424 1.1 4 20
3010 CJ3072.471_1 7573 5 467 0.5326 0.5326 1.1 4 20 3246 CJ45949.84 3243 5 438.09 0.1008 0.1008 1.1 4 20
3011 CJ3072.471_2 2664 5 685.4 0.6503 0.6503 1.1 4 20 3290 CJ4600.429_1 3291 5 350.46 0.369 0.369 1.1 4 20
3012 CJ30775.14 2992 5 703.92 0.1 0.1 1.1 4 20 3291 CJ4600.429_2 3054 5 812.6 0.5409 0.5409 1.1 4 20
3013 CJ308.7707 1785 5 582.924 1.0556 1.0556 1.1 4 20 3294 CJ4609.957_2 1448 5 512.48 0.1 0.1 1.1 4 20
3014 CJ3083.637 2520 5 1385.02 0.7778 0.7778 1.1 4 20 3295 CJ46349.98_1 983 5 404.7 0.7776 0.7776 1.1 4 20
3015 CJ30962.59 3004 5 394.93 0.1546 0.1546 1.1 4 20 3296 CJ46349.98_2_1 1772 5 253.49 0.5781 0.5781 1.1 4 20
3017 CJ3106.733 1204 5 833.26 0.5792 0.5792 1.1 4 20 3298 CJ4655.157_1 7555 5 1323.09 0.9229 0.9229 1.1 4 20
3018 CJ3146.471 1260 5 524.57 1.2374 1.2374 1.1 4 20 3299 CJ4655.157_2 2747 5 718.76 0.4439 0.4439 1.1 4 20
3019 CJ31937.49 3015 5 522.31 0.1004 0.1004 1.1 4 20 3300 CJ4682.893_1 3182 5 565.3 0.8571 0.8571 1.1 4 20
3020 CJ31977.15 3012 5 702.46 0.1325 0.1325 1.1 4 20 3302 CJ46977.69 3246 5 807.32 0.1383 0.1383 1.1 4 20
3021 CJ3240.921 2895 5 560.42 0.1839 0.1839 1.1 4 20 3316 CJ47328.17_1 985 5 537.81 0.4709 0.4709 1.1 4 20
3022 CJ3241.192_1_1 2029 5 778.5 0.3206 0.3206 1.1 4 20 3327 CJ47713.11 3302 5 609.48 0.1478 0.1478 1.1 4 20
3023 CJ3241.192_1_2 3024 5 473.13 0.4596 0.4596 1.1 4 20 3378 CJ4801.065 3110 5 905.02 0.8758 0.8758 1.1 4 20
3024 CJ3241.192_2 7511 5 488.04 0.2845 0.2845 1.1 4 20 3379 CJ48145.16 3316 5 537.79 0.3476 0.3476 1.1 4 20
3025 CJ32573.46 3020 5 398.43 0.1 0.1 1.1 4 20 3380 CJ4817.442 3207 5 458.4 0.4428 0.4428 1.1 4 16
3026 CJ32582.76 3019 5 494.99 0.1784 0.1784 1.1 4 20 3381 CJ486.924 7600 5 964.89 1.0011 1.0011 1.1 4 15
3027 CJ330.6772 1751 5 216.52 0.4203 0.4203 1.1 4 20 3382 CJ48633.7 3327 5 692.94 0.1533 0.1533 1.1 4 20
3028 CJ3303.905_1 7536 5 393.65 0.3444 0.3444 1.1 4 20 3384 CJ48668.66_2 1620 5 455.25 0.3715 0.3715 1.1 4 20
3031 CJ3303.905_3 2832 5 350.07 0.28 0.28 1.1 4 20 3436 CJ4907.153_1 1121 5 578.79 0.3417 0.3417 1.1 4 20
3032 CJ33041.47 1340 5 285.94 0.2051 0.2051 1.1 4 20 3438 CJ49213.18_1 3382 5 532.19 0.1518 0.1518 1.1 4 20
3033 CJ3311.862 7522 5 611.988 0.5866 0.5866 1.1 4 20 3441 CJ4928.983_3 3063 5 1458 0.6683 0.6683 1.1 4 18
3034 CJ332.6425 1758 5 341.148 0.496 0.496 1.1 4 20 3445 CJ49284.01_2 3384 5 308.79 0.2378 0.2378 1.1 4 20
3035 CJ3322.666_1 3036 5 580.84 0.2958 0.2958 1.1 4 20 3446 CJ4948.59 3090 5 1251.2 0.5211 0.5211 1.1 4 20
3036 CJ3322.666_2 1236 5 257.43 0.1 0.1 1.1 4 20 3447 CJ4957.144 2998 5 1485.02 1.0936 1.0936 1.1 4 20
3038 CJ3330.714_3 2808 5 1292.03 0.4961 0.4961 1.1 4 20 3448 CJ49886.64 3438 5 602.62 0.1 0.1 1.1 4 20
3042 CJ3340.979 2824 5 1257.17 0.3865 0.3865 1.1 4 17 3505 CJ5000.668 3105 5 1524.58 0.2829 0.2829 1.1 4 20
3043 CJ3354.598_1 2741 5 979.57 0.6677 0.6677 1.1 4 20 3506 CJ5018.549 3064 5 2113.98 0.5891 0.5891 1.1 4 20
3045 CJ3358.12 1278 5 816.79 0.5864 0.5864 1.1 4 20 3507 CJ50240.87_1 1781 5 560.91 0.2308 0.2308 1.1 4 20
3047 CJ33630.28_2 3026 5 783.46 0.278 0.278 1.1 4 20 3508 CJ50240.87_2 951 5 396.6 0.556 0.556 1.1 4 20
3049 CJ340.3897 7612 5 283.24 0.9607 0.9607 1.1 4 20 3509 CJ50392.94 3448 5 452.57 0.229 0.229 1.1 4 20
3052 CJ34055.73_2_2 3032 5 875.6 0.247 0.247 1.1 4 20 3548 CJ5052.227_1 3549 5 348.9 0.4589 0.4589 1.1 4 20
3053 CJ3415.966 1307 5 504.34 0.5206 0.5206 1.1 4 20 3549 CJ5052.227_2 3171 5 633.3 0.2163 0.2163 1.1 4 20
3054 CJ3417.041_1 3055 5 457.57 0.1949 0.1949 1.1 4 20 3550 CJ5059.485 3043 5 1656.74 0.5589 0.5589 1.1 4 20
3055 CJ3417.041_2 1233 5 506.77 0.194 0.194 1.1 4 20 3551 CJ50698.55_1 1946 5 251.32 0.1617 0.1617 1.1 4 20
3056 CJ34492.05 1668 5 710.53 0.1034 0.1034 1.1 4 20 3553 CJ5079.756_1 1907 5 646.48 0.8454 0.8454 1.1 4 20
3057 CJ345.2918 7594 5 251.34 1.0427 1.0427 1.1 4 20 3556 CJ5097.03_1 1389 5 1110.2 0.3682 0.3682 1.1 4 20
3058 CJ3455.677_1 2084 5 1635.86 0.3821 0.3821 1.1 4 20 3560 CJ51289.44 3551 5 388.95 0.2911 0.2911 1.1 4 20
3059 CJ3455.677_2 7556 5 1533.61 0.6066 0.6066 1.1 4 20 3561 CJ51327.92 1682 5 712.34 0.2106 0.2106 1.1 4 20
3060 CJ346.4319 1342 5 275.42 0.407 0.407 1.1 4 20 3562 CJ514.0855 7598 5 442.71 1.525 1.525 1.1 4 20
3062 CJ3468.935_3 2589 5 1035.25 0.4916 0.4916 1.1 4 12 3565 CJ5168.219_2_2 1473 5 417.64 0.7067 0.7067 1.1 4 20
3063 CJ3468.935_4 3062 5 404.17 0.4154 0.4154 1.1 4 12 3566 CJ51769.77 3561 5 523.32 0.1703 0.1703 1.1 4 20
3064 CJ3471.441_1 7526 5 1483.236 0.6144 0.6144 1.1 4 20 3567 CJ520.5358 7552 5 406.37 1.0431 1.0431 1.1 4 20
3065 CJ3471.441_2 2556 5 276.72 0.8277 0.8277 1.1 4 20 3568 CJ52144.75 3560 5 655.07 0.2128 0.2128 1.1 4 20
3067 CJ3473.709_2 1257 5 505.06 0.313 0.313 1.1 4 20 3569 CJ52223.44_1 7517 5 256.29 0.1094 0.1094 1.1 4 20
3068 CJ3477.822 1282 5 600.86 0.1708 0.1708 1.1 4 20 3572 CJ5280.182_1_1 1354 5 335.7 0.8221 0.8221 1.1 4 20
3069 CJ35060.62 7548 5 540.65 0.3035 0.3035 1.1 4 20 3573 CJ5280.182_1_2_1 7599 5 891.43 0.6357 0.6357 1.1 4 20
3071 CJ3515.968_2 7497 5 530.44 0.4878 0.4878 1.1 4 20 3575 CJ5280.182_2 3576 5 365.2 0.8846 0.8846 1.1 4 20
3072 CJ3515.968_3 2669 5 759.08 0.5041 0.5041 1.1 4 20 3576 CJ5280.182_3 2991 5 625.1 0.4703 0.4703 1.1 4 20
3073 CJ35249.62 3056 5 671 0.1204 0.1204 1.1 4 20 3577 CJ529.4463 7503 5 454.08 0.1245 0.1245 1.1 4 20
3074 CJ3527.127 1281 5 859.93 0.6559 0.6559 1.1 4 20 3579 CJ52905_1_2 2035 5 267.47 0.1789 0.1789 1.1 4 20
3075 CJ3543.838_1 2022 5 480.83 0.2964 0.2964 1.1 4 20 3581 CJ52959.1 3569 5 521.41 0.2589 0.2589 1.1 4 20
3076 CJ3543.838_2 2941 5 322.21 0.1307 0.1307 1.1 4 20 3583 CJ5301.547_2 1127 5 1099.03 0.92 0.92 1.1 4 20
3078 CJ3585.096 2799 5 934.06 0.1 0.1 1.1 4 20 3584 CJ5301.547_3 1881 5 918.76 1.2035 1.2035 1.1 4 20
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Channel Routing Elements 3/3

NHYD NAME Outlet DT [min] CHLGTH [m] CHSLOPE [%]
FPSLOPE 

[%]
VSN NSEG DIST/ELEV NHYD NAME Outlet DT [min] CHLGTH [m] CHSLOPE [%]

FPSLOPE 
[%]

VSN NSEG DIST/ELEV

3585 CJ5301.547_4_1_1 1949 5 652.59 1.1315 1.1315 1.1 4 20 3894 CJ8162.802 1950 5 745.95 0.2252 0.2252 1.1 4 20
3587 CJ5301.547_4_2 3584 5 389.51 1.464 1.464 1.1 4 20 3895 CJ8284.401_1_2 3896 5 591.68 0.3844 0.3844 1.1 4 20
3588 CJ5305.707 1476 5 748.86 0.2393 0.2393 1.1 4 20 3896 CJ8284.401_2_1 1962 5 393.52 0.3255 0.3255 1.1 4 20
3589 CJ5321.412 3380 5 504 0.8949 0.8949 1.1 4 20 3897 CJ8284.401_2_2 1853 5 472.2 0.6069 0.6069 1.1 4 20
3591 CJ5336.078_1 3592 5 327.2 0.8112 0.8112 1.1 4 20 3902 CJ839.8645_2 7490 5 573.81 0.2677 0.2677 1.1 4 20
3592 CJ5336.078_2 3071 5 1483.18 0.9992 0.9992 1.1 4 20 3905 CJ8422.569_2 3855 5 654.15 0.377 0.377 1.1 4 20
3593 CJ534.7582 7559 5 369.59 0.2992 0.2992 1.1 4 20 3906 CJ8423.73_1 3907 5 763.13 0.5886 0.5886 1.1 4 20
3594 CJ5342.266_1 3595 5 359.2 0.7566 0.7566 1.1 4 20 3907 CJ8423.73_2 1851 5 833.73 0.4303 0.4303 1.1 4 20
3595 CJ5342.266_2 1544 5 382.1 0.2487 0.2487 1.1 4 20 3908 CJ8431.212 3854 5 484.57 0.1 0.1 1.1 4 20
3596 CJ53557.83 3581 5 462.38 0.3385 0.3385 1.1 4 20 3909 CJ8518.331_1 3910 5 524.41 0.2742 0.2742 1.1 4 20
3598 CJ53887.1_1 771 5 283.71 0.2851 0.2851 1.1 4 20 3910 CJ8518.331_2 1057 5 580.62 0.7451 0.7451 1.1 4 20
3600 CJ53887.1_3 1736 5 499.32 0.1 0.1 1.1 4 20 3911 CJ8518.331_3_1 2025 5 386.76 0.3967 0.3967 1.1 4 20
3606 CJ54225.58_2 3596 5 631.15 0.241 0.241 1.1 4 20 3912 CJ8518.331_3_2 1813 5 832.63 0.6786 0.6786 1.1 4 20
3607 CJ544.7473 7574 5 463.49 1.3762 1.3762 1.1 4 20 3913 CJ8532.438_1_1 3914 5 888.62 0.2619 0.2619 1.1 4 20
3608 CJ5459.9 1548 5 776.4 0.2048 0.2048 1.1 4 20 3914 CJ8532.438_1_2 850 5 771.32 0.2619 0.2619 1.1 4 20
3609 CJ54770.9 1754 5 544.1 0.2937 0.2937 1.1 4 20 3915 CJ8532.438_2_1 854 5 245.44 0.4933 0.4933 1.1 4 20
3610 CJ55160.72 1749 5 859.83 0.1767 0.1767 1.1 4 20 3916 CJ8532.438_2_2 1836 5 839.41 0.4935 0.4935 1.1 4 20
3611 CJ55548.18 3609 5 619.35 0.2734 0.2734 1.1 4 20 3917 CJ8560.858_1_1 1785 5 1707.648 0.4356 0.4356 1.1 4 20
3612 CJ557.6369 7591 5 405.35 0.3592 0.3592 1.1 4 20 3918 CJ8560.858_1_2_2_2_1 894 5 796.56 0.311 0.311 1.1 4 20
3614 CJ56137.98 3610 5 570.46 0.1873 0.1873 1.1 4 20 3919 CJ8560.858_1_2_2_2_2 789 5 893.88 0.3104 0.3104 1.1 4 20
3615 CJ562.6013_1 7597 5 265.89 0.9521 0.9521 1.1 4 20 3920 CJ8560.858_2 1347 5 359.832 0.1 0.1 1.1 4 20
3617 CJ5620.381 1545 5 918.27 0.4051 0.4051 1.1 4 20 3921 CJ8560.858_3 3920 5 926.1 0.3047 0.3047 1.1 4 20
3618 CJ56307.48 3611 5 643.95 0.1917 0.1917 1.1 4 20 3922 CJ8564.333_1 3923 5 313.95 0.6903 0.6903 1.1 4 20
3622 CJ56780.73_2 3614 5 338.17 0.1945 0.1945 1.1 4 20 3923 CJ8564.333_2 1957 5 848.43 0.2857 0.2857 1.1 4 20
3624 CJ5696.936 3447 5 739.8 1.7708 1.7708 1.1 4 20 3924 CJ868.0482 1765 5 284.01 1.0435 1.0435 1.1 4 20
3625 CJ56990.41 3618 5 610.08 0.1481 0.1481 1.1 4 20 3927 CJ875.5851 3057 5 442.4 0.6969 0.6969 1.1 4 20
3626 CJ570.3304 7528 5 564.192 0.3507 0.3507 1.1 4 20 3928 CJ8751.125 1971 5 960.46 0.2692 0.2692 1.1 4 20
3628 CJ5721.095_2 1649 5 668 0.6452 0.6452 1.1 4 20 3930 CJ885.4767 7608 5 590.5 0.5341 0.5341 1.1 4 20
3629 CJ5752.222_1 7538 5 514.1 0.767 0.767 1.1 4 20 3931 CJ889.7521 7491 5 699.09 0.4642 0.4642 1.1 4 20
3631 CJ5752.222_2_2 3436 5 279.6 0.2682 0.2682 1.1 4 20 3932 CJ8929.813 3908 5 471.39 0.2226 0.2226 1.1 4 20
3632 CJ5755.242 1741 5 347.71 0.172 0.172 1.1 4 20 3933 CJ8968.553_1 1084 5 533.75 1.6612 1.6612 1.1 4 20
3634 CJ57590.12_2 1771 5 514.96 0.1661 0.1661 1.1 4 20 3934 CJ8968.553_2 3812 5 1115.45 1.0416 1.0416 1.1 4 20
3635 CJ576.6388 2929 5 316.3 1.524 1.524 1.1 4 20 3956 CJ902.0693 7504 5 838.59 1.0397 1.0397 1.1 4 13
3636 CJ579.2024 7590 5 579.8 0.1 0.1 1.1 4 20 3963 CJ9059.346_1 3964 5 293.7 0.2455 0.2455 1.1 4 20
3638 CJ57960.33_2 1769 5 569.62 0.1267 0.1267 1.1 4 20 3964 CJ9059.346_2_1 926 5 1396.38 0.5535 0.5535 1.1 4 20
3639 CJ58312.47 3634 5 519.8 0.2131 0.2131 1.1 4 20 3965 CJ9059.346_2_2 3711 5 746.13 0.5538 0.5538 1.1 4 20
3640 CJ5867.735 3594 5 525.5 0.3083 0.3083 1.1 4 20 3966 CJ9062.632_1_1 840 5 726.98 0.1204 0.1204 1.1 4 20
3642 CJ58695.17_1_2 1821 5 209.52 0.2363 0.2363 1.1 4 20 3967 CJ9062.632_1_2 1940 5 585.5 0.4037 0.4037 1.1 4 20
3644 CJ5913.261_1 1696 5 439.1 0.3895 0.3895 1.1 4 20 3968 CJ9062.632_2 3649 5 887.05 0.2954 0.2954 1.1 4 20
3645 CJ5913.261_2 3556 5 336 0.3357 0.3357 1.1 4 20 3974 CJ9124.186_7 1593 5 1665.92 0.2121 0.2121 1.1 4 20
3647 CJ59213.32 1782 5 713.27 0.1174 0.1174 1.1 4 20 3977 CJ9174.797_1 3978 5 313.09 0.3886 0.3886 1.1 4 20
3648 CJ593.3167 7499 5 503.25 0.1 0.1 1.1 4 20 3978 CJ9174.797_2_1_1 7492 5 533.73 0.1 0.1 1.1 4 20
3649 CJ5941.431_1 1935 5 811.26 0.2601 0.2601 1.1 4 20 3979 CJ9174.797_2_1_2 1831 5 590.87 0.1078 0.1078 1.1 4 20
3651 CJ5941.431_3 3083 5 1331.97 0.2778 0.2778 1.1 4 20 3980 CJ9174.797_2_2 3716 5 729.31 0.2839 0.2839 1.1 4 20
3652 CJ5971.976 1547 5 1177.94 0.4367 0.4367 1.1 4 20 3981 CJ9179.72 3894 5 728.37 0.2219 0.2219 1.1 4 20
3653 CJ59845.96 1827 5 732.07 0.133 0.133 1.1 4 20 3982 CJ929.9334_1 1321 5 476.53 0.277 0.277 1.1 4 20
3654 CJ59965.01_1 1332 5 610.89 0.1136 0.1136 1.1 4 20 3983 CJ929.9334_2 1321 5 431.97 0.3565 0.3565 1.1 4 20
3656 CJ602.6821 726 5 602.3 0.9014 0.9014 1.1 4 20 3984 CJ9359.973_1 3928 5 603.83 0.1994 0.1994 1.1 4 20
3669 CJ60581.43 3654 5 528.96 0.3265 0.3265 1.1 4 20 3987 CJ9445.469_2 3922 5 615.7 0.5051 0.5051 1.1 4 20
3671 CJ60616.21_2 3653 5 360.71 0.1179 0.1179 1.1 4 20 3989 CJ948.7929 3635 5 433.28 1.1232 1.1232 1.1 4 20
3673 CJ6062.858_1_1 7547 5 1334.63 0.8419 0.8419 1.1 4 20 3990 CJ955.7713_1 7565 5 957.98 2.3036 2.3036 1.1 4 20
3674 CJ6062.858_1_2 3675 5 828.01 0.5738 0.5738 1.1 4 20 3992 CJ959.1392_1 3216 5 507.17 0.198 0.198 1.1 4 20
3675 CJ6062.858_2 3005 5 413.3 0.4936 0.4936 1.1 4 20 3995 CJ959.7267_2 7592 5 657.05 0.4026 0.4026 1.1 4 20
3676 CJ61138.21 3669 5 556.99 0.1 0.1 1.1 4 20 3996 CJ961.0588_2 1380 5 473.43 0.2001 0.2001 1.1 4 20
3677 CJ61482.7 1812 5 602.92 0.1408 0.1408 1.1 4 15 4003 CJ989.681 3060 5 536.85 0.3513 0.3513 1.1 4 20
3678 CJ615.6105_1 3895 5 661.4 0.4726 0.4726 1.1 4 20 4004 CJ996.275_1 7603 5 680.2 0.2627 0.2627 1.1 4 20
3680 CJ6182.99_2 3608 5 570.9 0.3573 0.3573 1.1 4 20 4006 CJ9981.113_1_1 1285 5 274.02 0.1378 0.1378 1.1 4 20
3683 CJ62039.09_3 3676 5 294.7 0.1629 0.1629 1.1 4 20 4007 CJ9981.113_1_2 7541 5 307.99 0.3493 0.3493 1.1 4 20
3684 CJ62039.09_4 3683 5 260.11 0.5402 0.5402 1.1 4 20 4008 CJ9981.113_2 3932 5 191.49 0.2566 0.2566 1.1 4 20
3685 CJ62198.63_1_1 1834 5 367.2 0.2413 0.2413 1.1 4 20 7248 CJ1654.414_2_2 7483 5 277.41 0.3605 0.3605 1.1 4 20
3686 CJ62198.63_2 1818 5 323.69 0.1486 0.1486 1.1 4 20 7250 CJ1654.414_1 7577 5 837.69 0.512 0.512 1.1 4 20
3687 CJ6235.197 1742 5 883.69 0.4662 0.4662 1.1 4 20 7252 CJ2740.745 7250 5 1085.91 0.5065 0.5065 1.1 4 20
3688 CJ62575.81_1 3684 5 777.73 0.1133 0.1133 1.1 4 20 7254 CJ3580.711 7253 5 838.59 0.8085 0.8085 1.1 4 20
3691 CJ62986.34_2 919 5 414.7 0.1278 0.1278 1.1 4 20 7259 CJ510.0871_1 7580 5 513.45 1.3202 1.3202 1.1 4 20
3693 CJ6307.069 1766 5 641.28 0.2885 0.2885 1.1 4 20 7261 CJ1328.091_2 7260 5 533.57 0.1 0.1 1.1 4 20
3696 CJ63443.32 1825 5 707.66 0.1343 0.1343 1.1 4 20 7262 CJ1328.091_1 7261 5 282.54 0.4623 0.4623 1.1 4 20
3697 CJ638.7089 7569 5 639.3 0.4864 0.4864 1.1 4 20 7264 CJ2045.12 7263 5 717.79 0.2187 0.2187 1.1 4 20
3698 CJ64104.64_1 3699 5 282.1 0.3138 0.3138 1.1 4 20 7266 CJ3054.366_1 7265 5 1005.63 0.5341 0.5341 1.1 4 20
3699 CJ64104.64_2 3696 5 474.1 0.1 0.1 1.1 4 20 7269 CJ4341.724_1_2 7268 5 787.72 0.5638 0.5638 1.1 4 20
3700 CJ6438.215_1 3640 5 570.4 0.4922 0.4922 1.1 4 20 7271 CJ4341.724_1_1 7270 5 499.27 0.2722 0.2722 1.1 4 20
3702 CJ650.6161 7529 5 757.272 0.7196 0.7196 1.1 4 20 7272 CJ5326.488_1 7271 5 952.62 0.5921 0.5921 1.1 4 20
3703 CJ6512.585_1_1 862 5 298.75 0.4932 0.4932 1.1 4 20 7274 CJ6806.903_2_2 7272 5 1196.42 0.4931 0.4931 1.1 4 20
3704 CJ6512.585_1_2 857 5 600 0.4933 0.4933 1.1 4 20 7276 CJ8411.76_2 7584 5 784.72 0.2506 0.2506 1.1 4 20
3705 CJ6512.585_2 1458 5 1131.53 0.516 0.516 1.1 4 20 7279 CJ8411.76_1 7276 5 1106.71 0.3813 0.3813 1.1 4 20
3706 CJ654.0393 1354 5 586.1 2.1451 2.1451 1.1 4 20 7280 CJ9446.955 7279 5 1035.76 0.3601 0.3601 1.1 4 20
3708 CJ6557.833_2 3548 5 1000.76 0.197 0.197 1.1 4 20 7281 CJ10251.75_2 7280 5 297.96 0.1 0.1 1.1 4 20
3709 CJ6561.905 1770 5 984.15 1.5648 1.5648 1.1 4 20 7284 CJ10251.75_1 7282 5 506.85 0.4163 0.4163 1.1 4 20
3711 CJ6580.198_2 3712 5 773.12 0.9077 0.9077 1.1 4 20 7285 CJ11002.92_2 7284 5 752.15 0.1772 0.1772 1.1 4 20
3712 CJ6580.198_3 1921 5 872.98 0.6153 0.6153 1.1 4 20 7288 CJ12167.66_2_2 7286 5 412.65 0.3776 0.3776 1.1 4 20
3713 CJ6580.198_4 3098 5 839.42 0.5897 0.5897 1.1 4 20 7290 CJ12167.66_2_1 7289 5 486.7 0.4052 0.4052 1.1 4 20
3715 CJ6613.458_2 3717 5 535.08 0.4375 0.4375 1.1 4 20 7293 CJ260.2837 7586 5 260.28 1.0181 1.0181 1.1 4 19
3716 CJ6613.458_3 3715 5 831.56 0.1799 0.1799 1.1 4 20 7294 CJ807.0064_1 7293 5 548.56 0.9098 0.9098 1.1 4 20
3717 CJ6613.458_4_1 3180 5 497.82 0.4204 0.4204 1.1 4 20 7297 CJ2010.681_2_2 7294 5 377.07 0.7399 0.7399 1.1 4 20
3718 CJ664.7452 1921 5 626.49 1.4833 1.4833 1.1 4 20 7304 CJ12167.66_1 7585 5 267.61 0.2952 0.2952 1.1 4 20
3719 CJ6739.265 3629 5 603.73 0.1845 0.1845 1.1 4 20 7305 CJ13056.87 7304 5 890.74 0.3864 0.3864 1.1 4 20
3720 CJ6751.226_1 3722 5 392.25 0.8719 0.8719 1.1 4 20 7309 CJ14196.1_2 7306 5 917.95 0.2885 0.2885 1.1 4 20
3722 CJ6751.226_3 1734 5 956.15 0.9816 0.9816 1.1 4 20 7314 CJ14196.1_1 7312 5 475.15 0.2126 0.2126 1.1 4 20
3723 CJ676.2222 7568 5 685.35 1.5515 1.5515 1.1 4 20 7316 CJ3737.102_2 7587 5 1501.3 0.714 0.714 1.1 4 20
3724 CJ6776.699_1 846 5 1292.6 0.1617 0.1617 1.1 4 20 7322 CJ2517.374 7319 5 1187.93 0.7761 0.7761 1.1 4 11
3725 CJ6776.699_2 1393 5 2204.33 0.4857 0.4857 1.1 4 20 7325 CJ1329.443 7323 5 1168.99 0.6989 0.6989 1.1 4 20
3726 CJ6799.941_1 3727 5 625.6 0.3147 0.3147 1.1 4 20 7330 CJ3630.553 7588 5 1453.03 0.7495 0.7495 1.1 4 20
3727 CJ6799.941_3 3628 5 558.1 0.3094 0.3094 1.1 4 20 7334 CJ2781.741_1 7333 5 857.16 0.6475 0.6475 1.1 4 20
3728 CJ6804.071_1 3729 5 1027.95 0.6975 0.6975 1.1 4 20 7335 CJ1824.523 7334 5 739.05 0.7442 0.7442 1.1 4 20
3729 CJ6804.071_2 1740 5 567.84 0.6457 0.6457 1.1 4 20 7339 CJ1085.477 7336 5 926.56 0.3475 0.3475 1.1 4 20
3734 CJ6818.632_2 3644 5 852.42 0.3488 0.3488 1.1 4 20 7349 C320_1 7583 5 916.18 0.4202 0.4202 1.1 4 20
3736 CJ689.9631_1_1 7575 5 428.68 0.1447 0.1447 1.1 4 20 7352 C180_4 7349 5 485.68 0.5257 0.5257 1.1 4 20
3812 CJ7037.208_1 3814 5 384.87 1.43 1.43 1.1 4 20 7353 C180_3 7352 5 470.32 0.5655 0.5655 1.1 4 20
3813 CJ7037.208_2 1465 5 573.1 0.7807 0.7807 1.1 4 20 7357 C2 7617 5 447.75 0.6087 0.6087 1.1 4 20
3814 CJ7037.208_3 7489 5 1230.88 0.9128 0.9128 1.1 4 20 7379 CJ4596.306_1 7579 5 518.88 1.2183 1.2183 1.1 4 20
3825 CJ704.2286 7611 5 655.01 0.4427 0.4427 1.1 4 20 7382 CJ5677.197_1 7381 5 958.24 0.6825 0.6825 1.1 4 20
3826 CJ7126.69_1 3827 5 338.57 0.3719 0.3719 1.1 4 20 7385 CJ6316.758_1 7384 5 422.6 0.4401 0.4401 1.1 4 20
3827 CJ7126.69_2 1833 5 267.5 0.6468 0.6468 1.1 4 20 7387 CJ7448.313_2 7386 5 449.79 0.5945 0.5945 1.1 4 20
3828 CJ7126.733 1824 5 924.57 0.4677 0.4677 1.1 4 20 7389 CJ7448.313_1 7388 5 680.6 0.2668 0.2668 1.1 4 20
3829 CJ7226.653 1820 5 931.83 0.2152 0.2152 1.1 4 20 7391 CJ8360.282_2 7619 5 842.01 0.386 0.386 1.1 4 20
3830 CJ7242.89 3652 5 1814.02 0.3381 0.3381 1.1 4 20 7393 CJ9170.611 7392 5 877.97 0.3514 0.3514 1.1 4 20
3832 CJ730.8299 7604 5 695.72 0.7749 0.7749 1.1 4 20 7395 CJ10830.82_3 7393 5 1074.73 0.3584 0.3584 1.1 4 20
3833 CJ739.0385_1 3834 5 304.38 0.5452 0.5452 1.1 4 20 7397 CJ10830.82_1 7581 5 656.53 0.9057 0.9057 1.1 4 20
3834 CJ739.0385_2 7518 5 262.58 0.1 0.1 1.1 4 20 7400 CJ11538.54_2 7397 5 408.5 0.1 0.1 1.1 4 20
3837 CJ7400_1 770 5 405.99 0.1377 0.1377 1.1 4 20 7401 CJ12446.08_1 7400 5 1118.69 0.4829 0.4829 1.1 4 20
3841 CJ753.4399 7596 5 675.08 1.3989 1.3989 1.1 4 20 7402 CJ13575.82_3 7401 5 433.84 0.3773 0.3773 1.1 4 20
3842 CJ7531.782 3720 5 653.99 0.5875 0.5875 1.1 4 20 7405 CJ13575.82_1 7403 5 690.1 0.4695 0.4695 1.1 4 20
3843 CJ754.2145 7540 5 475.48 0.4601 0.4601 1.1 4 20 7406 CJ14965.99_2 7405 5 713.45 0.3448 0.3448 1.1 4 20
3844 CJ763.2106 1750 5 305.35 0.9733 0.9733 1.1 4 15 7407 CJ14965.99_1 7406 5 663.06 0.3823 0.3823 1.1 4 20
3846 CJ7661.744_1_2 3847 5 731.74 0.2614 0.2614 1.1 4 20 7410 CJ16021.18 7408 5 1055.29 0.4778 0.4778 1.1 4 20
3847 CJ7661.744_2 3851 5 586.25 0.1478 0.1478 1.1 4 20 7411 CJ17104.81_2 7410 5 496.19 0.8138 0.8138 1.1 4 20
3849 CJ7661.744_4 3022 5 589.92 0.3639 0.3639 1.1 4 20 7412 CJ17104.81_1 7411 5 596.43 0.4604 0.4604 1.1 4 20
3851 CJ7661.744_6_1 7509 5 315.13 0.2556 0.2556 1.1 4 20 7415 CJ17699.14_1 7413 5 586.74 0.2962 0.2962 1.1 4 20
3852 CJ7661.744_6_2 3849 5 1190.75 0.3677 0.3677 1.1 4 20 7418 CJ18562.38 7415 5 1045.52 0.7059 0.7059 1.1 4 20
3853 CJ769.3774 7512 5 723.17 0.8946 0.8946 1.1 4 20 7420 C340 7582 5 560.97 0.4834 0.4834 1.1 4 20
3854 CJ7698.144 3719 5 618.92 0.2523 0.2523 1.1 4 20 7423 C220_2 7420 5 458.81 0.41 0.41 1.1 4 20
3855 CJ7700.608 3693 5 1052.13 0.2653 0.2653 1.1 4 20 7425 C220_1 7618 5 664.21 0.5641 0.5641 1.1 4 20
3857 CJ771.6881_2 7610 5 692.02 0.6335 0.6335 1.1 4 20 7428 C330_2 7425 5 830.75 0.412 0.412 1.1 4 20
3858 CJ7731.412 3708 5 1345.71 0.1591 0.1591 1.1 4 20 7429 C330_1 7428 5 526.58 0.6416 0.6416 1.1 4 20
3859 CJ784.3651 1668 5 696.52 2.2209 2.2209 1.1 4 20 7462 CJ561.824_1 7578 5 561.67 2.416 2.416 1.1 4 20
3860 CJ784.4872 2931 5 532.22 0.3748 0.3748 1.1 4 20 7466 C10_2 7465 5 1243.06 0.9163 0.9163 1.1 4 20
3862 CJ7968.942_2 3826 5 836.91 0.2576 0.2576 1.1 4 20 7468 C10_1 7467 5 962.04 0.9168 0.9168 1.1 4 20
3890 CJ807.6693_1 5 807.05 0.3752 0.3752 1.1 4 20 7476 CJ1678.551_3 7465 5 923.24 1.3076 1.3076 1.1 4 20
3892 CJ810.543 2223 5 509.91 0.2236 0.2236 1.1 4 20 7483 CJ536.936 7576 5 536.61 0.2762 0.2762 1.1 4 20
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Summary of procedures applied to lumping existing SWM ponds described in 
more detail Appendix 16. 
 
SWM pond lumping was completed as part of the 2012 Hydrologic Impacts of Future 
Development on Flood Flows and Mitigation Requirements in the Humber River 
Watershed study. The method and procedure is described in Appendix 17. Below is 
summarized the method and procedure used in lumping of the pond. As it was indicated 
in Appendix 17, lack of some necessary information (i.e. the storage-discharge 
relationship and the area and land use of the contributing drainage area) of existing 
Stormwater Management ponds within Humber River Watershed necessitated creation 
of method that can represent the existing ponds in order to account for the hydrologic 
impacts of the existing stormwater management facilities within the Humber River 
Watershed. The following step-by-step procedure was applied to lump some existing 
SWM ponds. 

1. List of existing SWM ponds was created and age of development mapping has 
been compiled by the TRCA using property assessment data and which indicated 
the date of registration. 

2. As stormwater management quantity control practices within the Humber River 
Watershed have evolved over the past three decades, list of control 
criteria/standard were reviewed. Historically, the following three set of control 
criteria have been applied 

 Pre-1980: No stormwater quantity controls required for development. 
 1980 to 2000: Stormwater quantity controls required to control post-

development flows to pre-development levels as determined based upon 
numerical modelling of synthetic design events. 

 Post 2000: Stormwater quantity controls required to control post-development 
site-release flows to pre-development levels as determined based upon unit 
flow rate equations. 

3. The age of development mapping which has been used in order to categorize the 
stormwater management criteria and standards across the Watershed for the 
existing land use conditions was created.(see Drawing 10) 

4. Contributing drainage areas to each pond were assessed. SWM ponds that are 
contained within a subcatchment were categorized. Areas were selected where 
individual SWM facilities had been sized for each subcatchment as part of model 
development. 
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5. Pre-development target flows have been determined for the 2, 5, 25, and 100-
year storm events, based on the AES 12-hour design storm distribution 

6. One separate quantity control facility has been designed for each individual 
subcatchment using the developed criteria and target peak flows for 2 to 100 
year 12 hour AES design storm  

7. For those facilities where hydrologic modelling was required, the predevelopment 
target flows were determined using the same subcatchment boundaries 
established in the existing conditions PCSWMM model, and modifying the land 
use to an assumed predevelopment condition (0% impervious, 150 m overland 
flow length). Where unitary equations were to be applied, the same contributing 
drainage area (as per the existing conditions PCSWMM models) was applied. 

 
Procedure applied to development of future SWM ponds rating curves  
 
The ROUTE RESERVOIR command in VH Suite 3.0 was used to simulate the future 
ponds for the subcatchments that changed from Nashyd to Standhyd from the Existing 
to the Future condition. The procedure follows guidance from pg. 22 and 23 of the 
Visual Otthymo Version 2.0 Reference Manual, and is as follows: 

1. In the Future 2-100y model, add a ROUTE RESERVOIR immediately 
downstream of each subcatchment that changed from Nashyd to Standhyd from 
the Existing to the Future condition. 

2. For each of these subcatchments, calculate the quantity control release rate 
using the relationships on page A. 8 of “Stormwater Management Criteria 
(August 2012)” for each design storm (2 year, 5 year, 10 year, 25 year, 50 year, 
and 100 year). Convert this release rate to m3/s. For catchments where “Quantity 
Flood Control Not Required”, (see the map below) remove the ROUTE 
RESERVOIR that was added in Step 1. 
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3. Enter the target discharge values calculated in step 2 into the rating curve for 

each new pond; the first point should be zero discharge and zero storage, 
followed by the 2-year discharge, 5-year discharge, etc. up to the 100y 
discharge. An example of format can be seen in the table below. Enter estimated 
storage values for each discharge. It is preferable to overestimate the storage 
than to underestimate the storage. 
 

Return 
Period 

Discharge 
(m3/s) 

Storage 
(ha-m) 

Zero 0 0 
2-year 0.06 0.34 
5-year 0.21 0.48 
10-year 0.37 0.6 
25-year 0.66 0.83 
50-year 0.94 1 

100-Year 1.2 1.2 
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4. Run the smallest storm (2-years). If the actual peak discharge from the pond 
does not equal the required discharge from the pond, change the storage area 
value to the “Maximum Storage Used” value in the Detail Output, and run the 
storm again. Continue this step until the 2-year peak discharge from the pond 
equals the required discharge from the pond. Then proceed with the next largest 
storm (5-years) and iterate until the 5-year peak discharge from the pond equals 
the required discharge from the pond. Continue with the next largest storm until 
the 2 year through 100 year peak discharges are all equal to the 2 year through 
100 year required discharges. Complete this procedure for each future pond. 



Existing Condition Ponds:

NHYD NAME Outlet DT [min]
# of points in 
Rating Curve

NHYD NAME Outlet DT [min]
# of points in 
Rating Curve

4013 CLAIREVILLE_DAM 2222 5 11 4058 SWM_VA01 1057 5 6
4014 LAKE_WILCOX 2216 5 20 4059 SWM_VA02 2249 5 6
4015 SWM_ONLINE_VA01 1517 5 5 4060 SWM_VA03 1306 5 6
4016 SWM_BR01 1350 5 6 4061 SWM_VA04 1093 5 6
4017 SWM_BR02 1921 5 6 4062 SWM_VA05 1091 5 6
4018 SWM_BR03 1063 5 6 4063 SWM_VA06 2263 5 6
4019 SWM_BR04 2024 5 6 4064 SWM_VA07 1045 5 6
4020 SWM_BR05 756 5 6 4065 SWM_VA08 1004 5 6
4021 SWM_BR06 756 5 6 4066 SWM_VA09 749 5 5
4022 SWM_BR07 756 5 6 4067 SWM_VA10 970 5 6
4023 SWM_BR08 1389 5 6 4068 SWM_VA11 822 5 5
4024 SWM_BR09 1695 5 6 4069 SWM_VA12 1950 5 5
4025 SWM_BR10 1545 5 6 4070 SWM_VA13 751 5 6
4026 SWM_BR11 1448 5 6 4071 SWM_VA14 753 5 5
4027 SWM_BR12 1766 5 6 4072 SWM_VA15 7534 5 6
4028 SWM_CA01 1789 5 6 4084 SWM_VA27 1236 5 6
4029 SWM_CA02 738 5 6 4085 SWM_VA28 2862 5 6
4030 SWM_CA03 7502 5 6 4086 SWM_VA29 1258 5 6
4031 SWM_CA04 2536 5 6 4087 SWM_VA30 1258 5 6
4032 SWM_CA05 2206 5 5 4088 SWM_VA31 1540 5 6
4033 SWM_CA06 2251 5 6 4089 SWM_VA32 805 5 6
4034 SWM_CA07 2224 5 6 4090 SWM_VA33 1567 5 6
4035 SWM_CA08 2048 5 6 4091 SWM_VA34 1567 5 6
4036 SWM_CA09 1399 5 6 4092 SWM_VA35 1517 5 6
4037 SWM_CA10 2544 5 6 4093 SWM_VA36 941 5 6
4042 SWM_CA15 854 5 6 7320 SWM_CA14 7319 5 6
4043 SWM_CA16 3913 5 6 7326 SWM_CA13 7325 5 6
4044 SWM_KN01 1749 5 6 7341 SWM_CA11 7340 5 6
4045 SWM_ONLINE_BR01 2223 5 20 7343 SWM_CA12 7340 5 6
4046 SWM_RH01 925 5 6 7369 SWM_VA18 7268 5 6
4047 SWM_RH02 895 5 6 7372 SWM_VA19 7267 5 6
4048 SWM_RH03 925 5 6 7376 SWM_VA21 7263 5 6
4049 SWM_RH04 2109 5 6 7432 SWM_VA16 7430 5 6
4050 SWM_RH05 966 5 6 7434 SWM_VA17 7424 5 6
4051 SWM_RH06 1823 5 6 7442 SWM_VA25 7386 5 6
4052 SWM_RH07 1818 5 6 7444 SWM_VA23 7384 5 6
4053 SWM_RH08 1812 5 6 7448 SWM_VA24 7383 5 6
4054 SWM_RH09 2218 5 6 7453 SWM_VA20 7380 5 6
4055 SWM_RH10 2109 5 6 7469 SWM_VA22 7468 5 6
4056 SWM_RH11 895 5 6 7479 SWM_VA26 7477 5 6
4057 SWM_RH12 895 5 6
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Table X.X
Humber River Hydrology Model Update
Storage Discharge Curves - Existing Ponds 1/4

NHYD Name
DISCH 
(m3/s)

STORAGE 
(ha.m)

NHYD Name
DISCH 
(m3/s)

STORAGE 
(ha.m)

NHYD Name
DISCH 
(m3/s)

STORAGE 
(ha.m)

NHYD Name
DISCH 
(m3/s)

STORAGE 
(ha.m)

0 0 0 0 0 0 0 0
56 26.3215 3.57 5.9177 0.32 0.5567 0.12 0.2055
88 39.2665 15.74 10.6464 0.49 0.7511 0.19 0.3135

128 52.2115 45.9 15.6514 0.77 1.2018 0.29 0.4772
171 65.1565 100 16.9514 1.01 1.5907 0.39 0.6269
217 78.533 0 0 10.1 1.7674 3.9 0.6966
262 91.478 0.45 0.9088 0 0 0 0
307 106.3129 0.69 1.4031 0.84 0.9638 0.37 2.0361
410 149.4229 1.07 2.2003 1.79 1.2392 0.57 3.0057
516 202.5755 1.41 2.8699 3.26 1.5638 0.88 4.5893
645 261.4671 14.1 3.1888 4.41 1.7703 1.16 5.8174

0 0 0 0 44.1 1.967 23.2 6.4638
0.02 0.7317 0.5 1.1441 0 0 0 0
0.2 3.6849 0.76 1.7255 0.17 0.1524 0.19 1.0813
0.3 4.3754 1.18 2.6257 0.26 0.2819 0.3 1.5816
0.5 6.1837 1.56 3.3759 0.41 0.4953 0.46 2.3079

0.71 9.276 15.6 3.751 0.53 0.6858 0.61 2.905
0.94 11.6554 0 0 5.3 0.762 12.2 3.2278
1.18 14.9164 0.2 0.5487 0 0 0 0
1.6 18.1215 0.31 0.7563 0.76 2.1306 0.02 0.0822

2.21 21.7008 0.47 1.0826 1.16 3.1626 0.035 0.1126
2.95 25.1958 0.62 1.3347 1.79 4.6606 0.063 0.1746
3.78 27.5668 6.2 1.483 2.36 5.9922 0.091 0.2277
4.71 30.7694 0 0 23.6 6.658 1 0.253
5.71 33.2022 0.17 0.4965 0 0 0 0
6.79 35.6613 0.26 0.6794 0.06 0.0964 0.63 0.3255
7.93 38.1467 0.4 0.9538 0.09 0.1486 1.27 0.4461
9.13 41.5014 0.53 1.1759 0.14 0.2213 2.26 0.6189
10.4 44.0479 5.3 1.3066 0.19 0.2846 3.03 0.7234

14.53 51.8434 1.9 0.3162 30 0.8038
100 66.2763

4013
CLAIREVILLE

_DAM

4014
LAKE_WILCO

X

4015

4019

4016

4017

4018

SWM_BR0
4

4020
SWM_BR0

5

4021
SWM_BR0

6

SWM_BR0
1

SWM_BR0
2

SWM_BR0
3

SWM_ONLI
NE_VA01

4022
SWM_BR0

7

4023
SWM_BR0

8

4024
SWM_BR0

9

4028
SWM_CA0

1

4029
SWM_CA0

2

4025
SWM_BR1

0

4026
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1

4027
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2
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Table    X.X
Humber River Hydrology Model Update
Storage Discharge Curves - Existing Ponds 2/4

NHYD Name
DISCH 
(m3/s)

STORAGE 
(ha.m)

NHYD Name
DISCH 
(m3/s)

STORAGE 
(ha.m)

NHYD Name
DISCH 
(m3/s)

STORAGE 
(ha.m)

NHYD Name
DISCH 
(m3/s)

STORAGE 
(ha.m)

0 0 0 0 0 0 0 0
0.02 0.1226 0.56 0.5648 0.84 0.3167 0.12 0.6059

0.035 0.1502 1.61 0.8396 1.23 1.809 0.205 0.9189
0.063 0.2162 3.39 1.1373 1.34 2.4812 0.363 1.4238
0.091 0.2759 4.83 1.3739 1.85 7.131 0.525 1.8176

1 0.3066 48.3 1.5266 1.99 8.8545 10.5 2.0196
0 0 0 0 3.87 9.7795 0 0

0.57 0.0882 1.67 1.0111 7.25 10.7045 0.053 0.2641
1.09 0.1514 3.34 1.4009 11.62 11.6295 0.09 0.4003
1.82 0.2014 5.85 1.8395 16.77 12.5545 0.16 0.5902
2.38 0.2646 7.8 2.1928 22.61 13.5167 0.231 0.7429
20 0.294 78 2.4364 29.05 14.5526 2.31 0.8254
0 0 0 0 36.05 15.6276 0 0

0.25 0.1107 0.24 0.6579 43.56 16.7026 0.155 0.8199
1.1 0.2232 0.36 0.932 51.56 17.7776 0.267 1.2784

1.81 0.302 0.56 1.3249 60.01 18.8526 0.474 2.001
18.1 0.3356 0.74 1.6447 68.89 19.9276 0.683 2.5013

0 0 7.4 1.8274 78.17 21.0026 13.66 2.7792
0.059 0.5558 0 0 87.85 22.0776 0 0
0.103 0.7736 2.67 2.694 97.91 23.1526 0.1 0.0766
0.182 1.0966 5.33 3.4716 0 0 0.22 0.1045
0.261 1.352 9.4 4.3604 0.106 0.6285 0.41 0.1397

5.2 1.5022 12.61 4.9991 0.182 0.9005 0.55 0.1622
0 0 126.1 5.5546 0.323 1.3507 5.5 0.1802

5.13 0.7904 0 0 0.467 1.6884 0 0
10.43 1.2437 2.49 0.2182 9.34 1.876 0.45 1.038
18.19 1.7551 5.19 0.4116 0 0 2.01 1.4869
24.08 2.0921 9.25 0.6893 0.03 0.2027 4.86 2.09
250 2.3246 12.35 0.8926 0.21 0.255 7.49 2.5249

0 0 123.5 0.9918 0.53 0.3416 74.9 2.8054
1.01 3.1114 0.85 0.4099 0 0
1.52 4.5698 8.5 0.4554 0.458 2.2633
2.37 6.8547 0.803 3.7722
3.11 8.7507 1.422 6.3184
31.1 9.723 2.043 8.4874

40.86 9.4304

SWM_RH0
6

4052
SWM_RH0

7

4053
SWM_RH0

8

4046
SWM_RH0

1

4047
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2

4048

4045
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4051

SWM_RH0
3

4049
SWM_RH0

4

4050
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5

4035
SWM_CA0

8

4036
SWM_CA0

9
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0
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5
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6

4044
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1

4030
SWM_CA0

3

4031
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4
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5
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Table    X.X
Humber River Hydrology Model Update
Storage Discharge Curves - Existing Ponds 3/4

NHYD Name
DISCH 
(m3/s)

STORAGE 
(ha.m)

NHYD Name
DISCH 
(m3/s)

STORAGE 
(ha.m)

NHYD Name
DISCH 
(m3/s)

STORAGE 
(ha.m)

NHYD Name
DISCH 
(m3/s)

STORAGE 
(ha.m)

0 0 0 0 0 0 0 0
2.03 1.1264 0.05 0.1139 0.04 0.1231 0.6 0.3363
4.62 1.6896 0.23 0.1734 0.21 0.1746 1.19 0.4537
8.83 2.3976 0.55 0.2516 0.37 0.211 2.06 0.6023
12.1 2.8964 0.84 0.306 3.7 0.2344 2.72 0.704
121 3.2182 8.4 0.34 0 0 27.2 0.7822

0 0 0 0 0.52 0.2388 0 0
0.17 0.5385 0.226 1.5697 0.98 0.3442 0.43 0.1657

0.294 0.9249 0.356 2.5115 1.65 0.4745 0.73 0.2289
0.52 1.5453 0.571 3.9671 2.17 0.5582 1.16 0.2999
0.75 2.1073 0.773 5.1372 21.7 0.6202 1.5 0.3551
15 2.3414 15.46 5.708 0 0 15 0.3946
0 0 0 0 0.55 0.7091 0 0

0.073 0.3807 0.152 1.2461 1.77 1.0424 3.25 2.2527
0.124 0.5487 0.24 1.8126 2.86 1.2764 7.05 3.1937
0.22 0.8007 0.384 2.7 28.6 1.4182 13.08 4.3058

0.318 1.0078 0.521 3.3986 0 0 17.77 5.1327
3.18 1.1198 10.42 3.7762 0.2 0.805 177.7 5.703

0 0 0 0 1.35 1.0904 0 0
0.39 0.2885 5.37 2.3315 2.36 1.3172 1.11 0.5002
0.88 0.41 9.63 3.2129 23.6 1.4636 1.91 0.7027
1.67 0.5732 15.82 4.3502 0 0 3.08 0.9171
2.28 0.6833 20.68 5.1179 1.36 0.7102 4.03 1.0719
22.8 0.7592 206.8 5.6866 2.51 1.0171 40.3 1.191

0 0 0 0 4.21 1.3327 0 0
0.06 0.3405 0.5 0.0869 5.56 1.5782 4.48 4.6485

0.096 0.5191 0.95 0.142 55.6 1.7536 9.18 5.8818
0.152 0.7815 1.58 0.2174 0 0 16.38 7.3997
0.207 1.0048 2.06 0.2608 2.41 2.9528 22.02 8.5381
4.14 1.1164 20.6 0.2898 7.59 4.3002 220.2 9.4868

0 0 0 0 12.11 5.1602 0 0
1.63 0.6728 0.64 0.356 121.1 5.7336 1.31 1.3639
2.99 0.9489 1.27 0.4874 2.65 1.7635
4.97 1.3025 2.2 0.6484 4.69 2.1905
6.52 1.5527 2.93 0.7628 6.29 2.4799
65.2 1.7252 29.3 0.8476 62.9 2.7554
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SWM_VA0
5

SWM_VA1
2

4060

4087
SWM_VA3

0

4088
SWM_VA3

1

4085
SWM_VA2

8

4086
SWM_VA2

9

Page 4 of 11



Table    X.X
Humber River Hydrology Model Update
Storage Discharge Curves - Existing Ponds 4/4

NHYD Name
DISCH 
(m3/s)

STORAGE 
(ha.m)

NHYD Name
DISCH 
(m3/s)

STORAGE 
(ha.m)

NHYD Name
DISCH 
(m3/s)

STORAGE 
(ha.m)

NHYD Name
DISCH 
(m3/s)

STORAGE 
(ha.m)

0 0 0 0 0 0 0 0
0.687 3.6492 1.17 0.8997 3.02 1.4957 4.262 1.8069
1.022 5.2831 2.03 1.1135 5.14 1.951 7.365 2.3289
1.56 7.734 3.33 1.4075 8.25 2.52 11.973 3.0919
2.04 9.8037 4.38 1.6034 10.73 2.9264 15.685 3.6139
40.8 10.893 43.8 1.7816 107.3 3.2516 156.85 4.0154

0 0 0 0 0 0 0 0
1.44 0.7499 0.18 0.6896 0.623 2.514 0.13 0.08
2.88 1.0517 0.28 0.8877 0.948 3.383 0.22 0.1018
5.03 1.3809 0.43 1.1889 1.471 4.5935 0.35 0.1285
6.7 1.6461 0.56 1.4267 1.936 5.5867 0.46 0.1454
67 1.829 5.6 1.5852 19.36 6.2074 4.6 0.1616
0 0 0 0 0 0

0.31 0.6039 2.48 0.797 0.696 1.5883
0.73 0.7446 4.24 1.1342 1.057 2.4498
1.43 0.9264 6.8 1.5531 1.641 3.7689
2.01 1.0553 8.85 1.8392 2.16 4.8458
20.1 1.1726 88.5 2.0436 21.6 5.3842

0 0 0 0 0 0
0.12 0.3419 1.28 0.5055 0.578 2.1633
0.3 0.3912 2.15 0.7112 0.879 2.9122

0.64 0.4866 3.4 0.9228 1.364 4.077
0.93 0.5544 4.4 1.058 1.796 4.9923
9.3 0.616 44 1.1756 17.96 5.547
0 0 0 0 0 0

4.59 3.8553 0.183 0.4576 0.18 0.463
8.49 4.9175 0.28 0.6729 0.47 0.546

14.35 6.2157 0.434 0.9824 0.99 0.6945
19.02 7.0812 0.571 1.2112 1.43 0.7862
190.2 7.868 5.71 1.3458 14.3 0.8736

0 0 0 0 0 0
0.81 3.2282 1.23 0.5175 0.79 0.2709
1.23 4.3315 2.13 0.704 1.33 0.3879
1.9 6.0069 3.43 0.9206 2.11 0.515
2.5 7.3553 4.46 1.0831 2.73 0.6019
25 8.1726 44.6 1.2034 27.3 0.6688
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Table X.X
Humber River Hydrology Model Update
Storage Discharge Curves - Future Ponds 1/6

Upstream 
Catchment 

Name
NHYD Name

DISCH 
(m3/s)

STORAGE 
(ha.m)

Upstream 
Catchment 

Name
NHYD Name

DISCH 
(m3/s)

STORAGE 
(ha.m)

Upstream 
Catchment 

Name
NHYD Name

DISCH 
(m3/s)

STORAGE 
(ha.m)

Upstream 
Catchment 

Name
NHYD Name

DISCH 
(m3/s)

STORAGE 
(ha.m)

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.376 4.207 0.226 0.841 0.156 0.901 0.100 0.295
0.637 6.425 0.401 1.246 0.268 1.235 0.171 0.446
0.840 8.069 0.526 1.540 0.353 1.463 0.224 0.556
1.123 10.290 0.714 1.923 0.475 1.748 0.302 0.700
1.353 12.061 0.868 2.223 0.576 1.966 0.366 0.814
1.599 13.885 1.038 2.525 0.686 2.180 0.437 0.927
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.188 1.066 0.041 0.260 0.260 0.768 0.371 2.454
0.333 1.580 0.073 0.353 0.451 1.135 0.647 3.579
0.437 1.941 0.096 0.419 0.593 1.399 0.853 4.361
0.594 2.405 0.131 0.501 0.798 1.751 1.146 5.360
0.722 2.758 0.158 0.564 0.966 2.024 1.387 6.120
0.863 3.110 0.189 0.626 1.149 2.305 1.649 6.876
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.038 0.280 0.468 1.987 0.244 1.365 0.259 1.465
0.068 0.389 0.820 2.909 0.423 1.923 0.448 2.203
0.089 0.468 1.082 3.575 0.557 2.354 0.597 2.731
0.122 0.560 1.453 4.455 0.749 2.910 0.793 3.432
0.148 0.631 1.758 5.141 0.907 3.337 0.958 3.976
0.177 0.700 2.088 5.836 1.079 3.765 1.135 4.526
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.025 0.123 0.720 4.157 0.206 1.427 0.103 0.645
0.045 0.173 1.236 6.447 0.355 1.953 0.180 0.965
0.059 0.209 1.640 8.120 0.468 2.308 0.240 1.188
0.081 0.256 2.186 10.359 0.629 2.757 0.319 1.481
0.098 0.293 2.639 12.110 0.762 3.095 0.386 1.706
0.117 0.328 3.122 13.889 0.907 3.428 0.457 1.930
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.027 0.111 0.100 0.260 0.145 0.899 0.768 7.832
0.048 0.158 0.172 0.384 0.250 1.236 1.318 10.980
0.063 0.193 0.226 0.475 0.329 1.467 1.748 13.129
0.086 0.236 0.305 0.594 0.443 1.759 2.330 15.895
0.104 0.269 0.369 0.687 0.536 1.979 2.813 18.009
0.125 0.302 0.440 0.782 0.639 2.199 3.327 20.118
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Table X.X
Humber River Hydrology Model Update
Storage Discharge Curves - Future Ponds 2/6

Upstream 
Catchment 

Name
NHYD Name

DISCH 
(m3/s)

STORAGE 
(ha.m)

Upstream 
Catchment 

Name
NHYD Name

DISCH 
(m3/s)

STORAGE 
(ha.m)

Upstream 
Catchment 

Name
NHYD Name

DISCH 
(m3/s)

STORAGE 
(ha.m)

Upstream 
Catchment 

Name
NHYD Name

DISCH 
(m3/s)

STORAGE 
(ha.m)

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.491 4.307 0.282 2.414 0.264 1.685 0.290 1.608
0.847 6.306 0.442 3.500 0.414 2.549 0.454 2.503
1.125 7.706 0.558 4.260 0.522 3.171 0.574 3.159
1.498 9.523 0.710 5.237 0.664 3.988 0.731 4.026
1.809 10.908 0.831 5.985 0.778 4.619 0.855 4.703
2.141 12.289 0.960 6.729 0.899 5.252 0.988 5.388
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.283 1.431 0.396 2.746 0.223 1.968 0.322 1.834
0.444 2.194 0.617 4.226 0.350 2.778 0.503 2.790
0.561 2.760 0.780 5.297 0.442 3.344 0.636 3.487
0.714 3.542 0.995 6.704 0.562 4.065 0.810 4.413
0.835 4.154 1.163 7.796 0.658 4.617 0.947 5.137
0.966 4.730 1.343 8.897 0.761 5.164 1.095 5.873

v 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.268 1.860 0.251 1.942 0.442 5.007 0.146 1.200
0.421 2.777 0.394 2.840 0.688 7.048 0.230 1.653
0.531 3.438 0.497 3.476 0.870 8.461 0.290 1.959
0.676 4.295 0.633 4.292 1.110 10.273 0.369 2.351
0.791 4.956 0.741 4.920 1.297 11.660 0.432 2.648
0.915 5.619 0.857 5.545 1.497 13.040 0.500 2.943
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.103 0.639 0.279 2.515 0.175 1.965 0.227 1.793
0.164 0.926 0.437 3.579 0.276 2.644 0.357 2.499
0.206 1.128 0.552 4.313 0.347 3.128 0.450 3.026
0.262 1.389 0.703 5.260 0.442 3.715 0.573 3.684
0.307 1.590 0.822 5.982 0.517 4.154 0.670 4.186
0.355 1.789 0.950 6.700 0.599 4.586 0.775 4.687
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.222 1.456 0.268 2.286 0.458 4.385 0.554 1.624
0.349 2.174 0.421 3.290 0.711 6.330 0.843 2.277
0.440 2.688 0.531 3.991 0.900 7.724 1.041 2.734
0.560 3.353 0.676 4.895 1.148 9.521 1.308 3.304
0.656 3.867 0.791 5.585 1.341 10.900 1.520 3.736
0.758 4.386 0.915 6.274 1.548 12.283 1.723 4.168

19.06 7914

19.07

19.09

19.03 7825

19.05 7826

SWM19.03

SWM19.05

17.04 7823

19.02 7824

SWM17.04

SWM19.02

RouteReser
voir - 7914

7915
RouteReser
voir - 7915

7916
RouteReser
voir - 7916

7917
RouteReser
voir - 7917

7828 SWM19.14

7829

19.1

19.14

19.15 SWM19.15

19.16 7830 SWM19.16

19.17 7831 SWM19.17

19.18 7832 SWM19.18

19.19

19.2 7834 SWM19.20

7833 SWM19.19

22.01 7838 SWM22.01

20.01

21.16

21.14 7836 SWM21.14

7835 SWM20.01

20.04 7918
RouteReser
voir - 7918

7837 SWM21.16
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Table X.X
Humber River Hydrology Model Update
Storage Discharge Curves - Future Ponds 3/6

Upstream 
Catchment 

Name
NHYD Name

DISCH 
(m3/s)

STORAGE 
(ha.m)

Upstream 
Catchment 

Name
NHYD Name

DISCH 
(m3/s)

STORAGE 
(ha.m)

Upstream 
Catchment 

Name
NHYD Name

DISCH 
(m3/s)

STORAGE 
(ha.m)

Upstream 
Catchment 

Name
NHYD Name

DISCH 
(m3/s)

STORAGE 
(ha.m)

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.372 0.918 0.502 1.377 0.313 0.538 0.090 0.299
0.568 1.299 0.763 1.945 0.478 0.810 0.138 0.398
0.700 1.562 0.942 2.341 0.589 1.007 0.169 0.465
0.880 1.905 1.185 2.841 0.741 1.265 0.213 0.548
1.024 2.161 1.377 3.216 0.863 1.463 0.249 0.609
1.160 2.422 1.560 3.596 0.977 1.669 0.281 0.670
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.262 0.751 0.267 0.407 0.305 0.669 0.371 0.822
0.400 1.047 0.408 0.632 0.466 0.981 0.566 1.216
0.492 1.248 0.503 0.797 0.574 1.204 0.698 1.489
0.619 1.503 0.632 1.013 0.722 1.484 0.878 1.847
0.722 1.696 0.736 1.180 0.841 1.699 1.021 2.115
0.816 1.887 0.833 1.350 0.951 1.914 1.156 2.383
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.322 1.834 0.226 0.726 0.456 0.518 0.809 2.117
0.503 2.790 0.345 0.991 0.694 0.781 1.228 3.046
0.636 3.487 0.425 1.169 0.857 0.971 1.518 3.688
0.810 4.413 0.535 1.395 1.077 1.238 1.907 4.523
0.947 5.137 0.624 1.565 1.252 1.444 2.212 5.159
1.095 5.873 0.705 1.731 1.418 1.668 2.509 5.790
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.880 1.467 0.358 1.450 0.163 0.212 0.492 1.878
1.335 2.168 0.546 1.937 0.249 0.332 0.749 2.548
1.651 2.677 0.674 2.258 0.307 0.420 0.925 2.998
2.074 3.362 0.847 2.656 0.386 0.539 1.162 3.552
2.404 3.890 0.986 2.953 0.451 0.630 1.351 3.967
2.728 4.433 1.116 3.247 0.509 0.722 1.530 4.376
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.757 1.603 0.552 1.815 0.766 0.669 0.645 2.445
1.151 2.331 0.840 2.522 1.164 1.074 0.980 3.350
1.422 2.846 1.037 3.006 1.438 1.386 1.211 3.950
1.786 3.519 1.303 3.618 1.807 1.826 1.521 4.702
2.073 4.049 1.514 4.070 2.096 2.172 1.766 5.272
2.351 4.578 1.715 4.524 2.378 2.538 2.002 5.828

SWM24.01

24.02 7856 SWM24.02

SWM22.25

23.09 7853 SWM23.09

23.1 7854 SWM23.10

7852

7855SWM22.17

22.18 7923
RouteReser
voir - 7923

22.25

24.01

SWM22.14

22.15 7849 SWM22.15

22.16 7922
RouteReser
voir - 7922

7848

7850SWM22.12

7847 SWM22.13

22.14

22.17

7842 SWM22.07

7843 SWM22.08

7845 SWM22.11

SWM22.03

RouteReser
voir - 7918

RouteReser
voir - 7919

RouteReser
voir - 7920

784622.05 7919

22.06 7920

22.07

22.08

22.11

22.02 7839

22.03 7840

20.04 7918

22.12

22.13

SWM22.02
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Table X.X
Humber River Hydrology Model Update
Storage Discharge Curves - Future Ponds 4/6

Upstream 
Catchment 

Name
NHYD Name

DISCH 
(m3/s)

STORAGE 
(ha.m)

Upstream 
Catchment 

Name
NHYD Name

DISCH 
(m3/s)

STORAGE 
(ha.m)

Upstream 
Catchment 

Name
NHYD Name

DISCH 
(m3/s)

STORAGE 
(ha.m)

Upstream 
Catchment 

Name
NHYD Name

DISCH 
(m3/s)

STORAGE 
(ha.m)

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.443 1.169 0.565 2.106 0.717 2.998 0.868 1.299
0.675 1.676 0.859 2.875 1.089 4.062 1.317 2.054
0.833 2.030 1.060 3.388 1.346 4.761 1.629 2.610
1.048 2.479 1.333 4.029 1.691 5.632 2.046 3.352
1.218 2.812 1.548 4.507 1.962 6.274 2.372 3.946
1.380 3.151 1.755 4.980 2.225 6.912 2.692 4.543
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1.078 4.052 0.342 1.376 0.220 0.533 0.535 1.691
1.634 5.615 0.521 1.838 0.336 0.755 0.814 2.361
2.022 6.674 0.643 2.140 0.413 0.908 1.005 2.823
2.539 8.004 0.809 2.520 0.520 1.106 1.263 3.400
2.942 9.014 0.941 2.801 0.606 1.255 1.468 3.836
3.340 10.004 1.065 3.076 0.685 1.403 1.663 4.262
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.981 4.577 0.220 0.336 0.727 2.399 0.548 1.162
1.488 6.140 0.337 0.515 1.105 3.367 0.834 1.733
1.840 7.172 0.415 0.646 1.366 4.006 1.030 2.143
2.311 8.448 0.522 0.817 1.716 4.831 1.294 2.672
2.678 9.400 0.608 0.953 1.991 5.449 1.504 3.075
3.040 10.333 0.688 1.088 2.258 6.063 1.704 3.478
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.854 3.427 0.198 0.389 0.273 0.446 0.199 0.258
1.296 4.667 0.302 0.573 0.417 0.685 0.305 0.399
1.602 5.499 0.372 0.703 0.514 0.856 0.375 0.502
2.012 6.532 0.468 0.874 0.646 1.085 0.472 0.643
2.333 7.304 0.545 1.002 0.753 1.259 0.551 0.749
2.647 8.090 0.617 1.131 0.852 1.435 0.623 0.858
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.304 1.201 0.455 1.708 1.254 2.088 0.320 0.855
0.464 1.603 0.693 2.313 1.900 3.271 0.488 1.199
0.571 1.869 0.855 2.730 2.351 4.142 0.601 1.435
0.719 2.198 1.075 3.236 2.952 5.315 0.756 1.733
0.837 2.445 1.250 3.614 3.417 6.225 0.880 1.960
0.947 2.687 1.416 3.989 3.882 7.154 0.996 2.188

24.04 7857 SWM24.04

24.06 7858 SWM24.06

24.07 7859 SWM24.07

24.08 7860 SWM24.08

24.1 7862 SWM24.10

24.11 7863 SWM24.11

25.12 7868 SWM25.1224.09 7861 SWM24.09

7926
RouteReser
voir - 7926

25.09 7865 SWM25.09

25.05

25.13 7869 SWM25.13

25.14 7870 SWM25.14

25.15 7871 SWM25.15

26.09 7927
RouteReser
voir - 7927

30.06 7929
RouteReser
voir - 7929

33.16 7930
RouteReser
voir - 7930

35.11 7880 SWM35.1128.01 7928
RouteReser
voir - 7928

7879 SWM35.01

35.09 7931
RouteReser
voir - 7931

35.01
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Table X.X
Humber River Hydrology Model Update
Storage Discharge Curves - Future Ponds 5/6

Upstream 
Catchment 

Name
NHYD Name

DISCH 
(m3/s)

STORAGE 
(ha.m)

Upstream 
Catchment 

Name
NHYD Name

DISCH 
(m3/s)

STORAGE 
(ha.m)

Upstream 
Catchment 

Name
NHYD Name

DISCH 
(m3/s)

STORAGE 
(ha.m)

Upstream 
Catchment 

Name
NHYD Name

DISCH 
(m3/s)

STORAGE 
(ha.m)

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.225 0.282 0.668 1.315 1.271 3.872 0.422 1.610
0.343 0.444 1.015 1.993 1.925 5.561 0.642 2.163
0.423 0.564 1.254 2.482 2.383 6.714 0.792 2.535
0.532 0.727 1.576 3.116 2.992 8.198 0.996 2.997
0.620 0.852 1.829 3.603 3.462 9.350 1.159 3.345
0.701 0.979 2.074 4.096 3.933 10.476 1.312 3.685
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.236 0.387 0.953 2.781 0.776 2.972 0.251 0.797
0.361 0.586 1.446 3.974 1.179 4.066 0.383 1.110
0.444 0.728 1.788 4.798 1.457 4.797 0.472 1.319
0.559 0.917 2.246 5.867 1.831 5.718 0.594 1.579
0.651 1.060 2.604 6.670 2.124 6.404 0.692 1.773
0.736 1.207 2.955 7.473 2.409 7.098 0.783 1.965
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.511 1.277 0.318 0.542 0.180 0.465 0.234 0.922
0.778 1.827 0.485 0.808 0.274 0.647 0.358 1.225
0.961 2.216 0.598 1.001 0.338 0.776 0.441 1.426
1.208 2.710 0.752 1.250 0.425 0.931 0.555 1.677
1.404 3.081 0.875 1.444 0.496 1.058 0.647 1.862
1.590 3.461 0.990 1.640 0.561 1.178 0.731 2.044
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.812 2.411 0.473 0.939 0.273 1.032 0.062 0.201
1.232 3.461 0.720 1.397 0.416 1.382 0.095 0.267
1.523 4.178 0.889 1.729 0.513 1.613 0.117 0.312
1.914 5.102 1.117 2.155 0.645 1.902 0.147 0.367
2.220 5.793 1.298 2.478 0.751 2.117 0.172 0.407
2.518 6.483 1.471 2.811 0.850 2.330 0.194 0.447
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.449 0.882 0.411 1.111 0.248 0.924 0.068 0.081
0.684 1.318 0.626 1.571 0.378 1.238 0.105 0.122
0.844 1.629 0.772 1.892 0.466 1.446 0.129 0.153
1.061 2.029 0.971 2.300 0.586 1.705 0.162 0.193
1.233 2.342 1.129 2.603 0.683 1.898 0.190 0.224
1.397 2.658 1.278 2.907 0.772 2.087 0.214 0.257

7899 SWM44.04

44.05 7900 SWM44.05

44.04

44.07 7901 SWM44.0743.07 7936
RouteReser
voir - 7936

43.09 7897 SWM43.09

44.03 7898 SWM44.03

43.04 7934
RouteReser
voir - 7934

43.05 7935
RouteReser
voir - 7935

43.01 7894 SWM43.01

43.02 7895 SWM43.02

7887 SWM41.02

41.03 7888 SWM41.03

41.02

41.05 7889 SWM41.0538.03 7885 SWM38.03

39.13 7933
RouteReser
voir - 7933

41.01 7886 SWM41.01

36.05 7883 SWM36.05

38.02 7884 SWM38.02

35.14 7932
RouteReser
voir - 7932

36.04 7882 SWM36.04
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Table X.X
Humber River Hydrology Model Update
Storage Discharge Curves - Future Ponds 6/6

Upstream 
Catchment 

Name
NHYD Name

DISCH 
(m3/s)

STORAGE 
(ha.m)

0.000 0.000
0.037 0.107
0.057 0.145
0.070 0.170
0.088 0.201
0.103 0.224
0.117 0.247
0.000 0.000
0.791 3.051
1.201 4.253
1.484 5.052
1.864 6.044
2.163 6.785
2.453 7.512
0.000 0.000
0.294 1.073
0.449 1.462
0.553 1.721
0.696 2.041
0.810 2.277
0.917 2.511
0.000 0.000
0.184 0.917
0.274 1.250
0.334 1.472
0.417 1.752
0.482 1.961
0.548 2.166
0.000 0.000
0.382 1.834
0.567 2.565
0.693 3.075
0.865 3.718
0.998 4.203
1.134 4.685

44.13 7904 SWM44.13

44.14 7905 SWM44.14

46.15 7909 SWM46.15

44.15 7906 SWM44.15

46.12 7907 SWM46.12
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APPENDIX 4 

Baseflow Separation, Calibration, 
and Validation Results
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Black Creek at Scarlett Rd. (02HC027)
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 Date: May 29, 2015 

 Calibration Results - Black 
Creek at Scarlett Rd.(02HC027) 

Legend: 

Observed 

Humber River Hydrology 

Modeled 

May 28, 2013 Storm 
Event (AMC I) 

July 7, 2013 Storm 
Event (AMC I) 
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 Date: May 29, 2015 

 Calibration Results - Black 
Creek at Scarlett Rd.(02HC027) 

Legend: 

Observed 

Humber River Hydrology 

Modeled 

July 31, 2013 Storm 
Event (AMC I) 

Comparison of Gauged and Predicted Runoff Peak Flows:

Parameter Event Gauged Predicted % Difference Average        
% Difference

May 28,2013 122.14 130.83 7%

July 7,2013 200.99 273.87 36%

July 31,2013 * 29.20 34.19 17%

May 28,2013 2437410 2450136 1%

July 7,2013 4628371 4108482 -11%

July 31,2013 * 1131116 1535618 36%

May 28,2013 26.00 26.92 4%

July 7,2013 43.00 42.75 -1%

July 31,2013 * 28.50 31.75 11%

* These observed rainfall events are considered "minor" events, and are compared to the minor
event model results in place of the major event model results

Peak Flow 
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Runoff Volume 
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Tp (hrs)

20%
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 Observed Peak Flows for 
Validation Events - Black 

Creek at Scarlett Rd. 
(02HC027)  

Humber River Hydrology Legend: 

Time of Rain Events
Observed Peak Flows 

(m3/s)
Total Rain (mm)

Nov 29, 2005 24.51 33
May 15, 2007 51.32 45
Sept 14, 2008 28.67 42
Sept 5, 2014 21.49 46

Black Creek at Scarlett Rd. (02HC027)
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Legend: 
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Nov 29, 2005 Storm 
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Legend: 
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Event (AMC I) 

Sep 05, 2014 Storm 
Event (AMC I)r 



Created By: J.H. 
 Validation Results - Black 

Creek at Scarlett Rd. 
(02HC027)  

Legend: 

Observed 

Humber River Hydrology 

Modeled 
 Date: May 29, 2015 

02HC027-Comparison of Gauged and Predicted Runoff Peak Flows

Parameter Event Gauged Predicted % Difference Average        
% Difference

Nov 29,2005 24.51 25.92 6%

May 15,2007 51.32 34.31 -33%

Sep 14,2008 28.67 21.98 -23%

Sep 5,2014 21.49 22.93 7%

Nov 29,2005 796744 1262096 58%

May 15,2007 1367185 1788896 31%

Sep 14,2008 930590 1127313 21%

Sep 5,2014 734831 823675 12%

Nov 29,2005 34.00 33.92 0%

May 15,2007 43.75 44.92 3%

Sep 14,2008 24.25 25.33 4%

Sep 5,2014 9.25 10.83 17%
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Events Scatter Diagram - Black 
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Legend: Humber River Hydrology 
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Humber River at Palgrave (02HC047)
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 Observed Peak Flows for 
Calibration Events - Humber 
River at Palgrave (02HC047) 

Humber River Hydrology Legend: 
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 Calibration Results - Humber 
River at Palgrave (02HC047)  

Legend: 

Observed 

Humber River Hydrology 

Modeled 

May 28, 2013 Storm 
Event (AMC II) 

July 7, 2013 Storm 
Event (AMC I) 
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 Date: May 29, 2015 

 Calibration Results - Humber 
River at Palgrave (02HC047)  

Legend: 

Observed 

Humber River Hydrology 

Modeled 

July 31, 2013 Storm 
Event (AMC I) 

Comparison of Gauged and Predicted Runoff Peak Flows:

Parameter Event Gauged Predicted % Difference Average        
% Difference

May 28,2013 5.10 5.19 2%

July 7,2013 5.32 6.64 25%

July 31,2013 6.07 6.51 7%

May 28,2013 540949 426796 -21%

July 7,2013 557780 507618 -9%

July 31,2013 465899 534796 15%

May 28,2013 37.00 34.50 -7%

July 7,2013 49.50 51.67 4%

July 31,2013 34.50 37.83 10%

Peak Flow 
(m3/s)

Runoff Volume 
(m3)

Tp (hrs)

11%

-5%

2%
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 Date: April 23, 2015 

 Observed Peak Flows for 
Validation Events - Humber 

River at Palgrave (02HC047) 

Humber River Hydrology Legend: 

Time of Rain Events
Observed Peak Flows 

(m3/s)
Total Rain (mm)

May 15, 2007 3.44 45
Sept 14, 2008 5.58 42
July 27, 2014 3.70 45

Humber River at Palgrave (02HC047)
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 Validation Results - Humber 
River at Palgrave (02HC047) 

Legend: 

Observed 

Humber River Hydrology 

Modeled 

May 15, 2007 Storm 
Event (AMC II) 

Sep 14, 2008 Storm 
Event (AMC I) 
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 Validation Results - Humber 
River at Palgrave (02HC047) 

Legend: 

Observed 

Humber River Hydrology 

Modeled 

July 27, 2014 Storm 
Event (AMC II) 

02HC047-Comparison of Gauged and Predicted Runoff Peak Flows

Parameter Event Gauged Predicted % Difference Average        
% Difference

May 15,2007 3.44 4.03 17%

Sep 14,2008 5.58 7.52 35%

July 27,2014 3.70 3.64 -2%

May 15,2007 502238 486887 -3%

Sep 14,2008 578933 687438 19%

July 27,2014 303134 305046 1%

May 15,2007 79.25 81.17 2%

Sep 14,2008 50.25 54.83 9%

July 27,2014 22.00 27.67 26%

Peak Flow 
(m3/s)

Runoff Volume 
(m3)

Tp (hrs)

17%

5%

12%
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Events Scatter Diagram - 
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Legend: Humber River Hydrology 
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Observed Peak Flows for 
Calibration Events - Cold Creek 

near Bolton (02HC023) 

Humber River HydrologyLegend:
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 Date: May 29, 2015 

 Calibration Results - Cold 
Creek near Bolton (02HC023) 

Legend: 

Observed 

Humber River Hydrology 

Modeled 

July 7, 2013 Storm 
Event (AMC I) 

May 28, 2013 Storm 
Event (AMC II) 
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 Calibration Results - Cold 
Creek near Bolton (02HC023) 

Legend: 

Observed 

Humber River Hydrology 

Modeled 

July 31, 2013 Storm 
Event (AMC I) 

Comparison of Gauged and Predicted Runoff Peak Flows:

Parameter Event Gauged Predicted % Difference Average        
% Difference

May 28,2013 3.11 3.16 2%

July 7,2013 19.37 19.10 -1%

July 31,2013 * 3.25 3.97 22%

May 28,2013 168361 116876 -31%

July 7,2013 903659 819270 -9%

July 31,2013 * 148088 241601 63%

May 28,2013 25.75 26.75 4%

July 7,2013 45.75 46.92 3%

July 31,2013 * 30.50 29.92 -2%

* These observed rainfall events are considered "minor" events, and are compared to the minor
event model results in place of the major event model results

Peak Flow (m3/s)

Runoff Volume 
(m3)

Tp (hrs)

8%
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 Observed Peak Flows for 
Validation Events - Cold Creek  

near Bolton (02HC023)  

Humber River Hydrology Legend: 

Time of Rain Events
Observed Peak Flows 

(m3/s)
Total Rain (mm)

Nov 29, 2005 3.63 33
Sept 5, 2014 4.65 46

Cold Creek near Bolton (02HC023)
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 Validation Results - Cold Creek 

near Bolton (02HC023)  

Legend: 

Observed 

Humber River Hydrology 

Modeled 

Nov 29, 2005 Storm 
Event (AMC I) 

 Date: May 29, 2015 

Sep 05, 2014 Storm 
Event (AMC I) 
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 Validation Results - Cold Creek 

near Bolton (02HC023)  

Legend: 

Observed 

Humber River Hydrology 

Modeled  Date: May 29, 2015 

02HC023-Comparison of Gauged and Predicted Runoff Peak Flows

Parameter Event Gauged Predicted % Difference Average        
% Difference

Nov 29,2005 3.63 3.27 -10%

Sep 5,2014 4.65 6.48 40%

Nov 29,2005 224942 115985 -48%

Sep 5,2014 179408 495718 176%

Nov 29,2005 37.00 36.58 -1%

Sep 5,2014 15.75 15.67 -1%

Peak Flow 
(m3/s)

Runoff Volume 
(m3)

Tp (hrs)

15%

64%

-1%
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Events Scatter Diagram - Cold 
Creek near Bolton (02HC023) 

Legend: Humber River Hydrology 
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Elder Mills (02HC025)

Cold Creek near Bolton (02HC023)

Humber River at Palgrave (02HC047)
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 Date: April 23, 2015 

 Observed Peak Flows for 
Calibration Events - Humber 

River at Elder Mills (02HC025) 

Humber River Hydrology Legend: 

Time of Rain Events
Observed Peak Flows 

(m3/s)
Total Rain (mm)

May 28-30, 2013 13.47 36.6
July 7-9, 2013 44.42 60.0

July 31 to August 2, 2013 10.84 52.4

Humber River at Elder Mills (02HC025)
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 Calibration Results - Elder Mills 
(02HC025)  

Legend: 

Observed 

Humber River Hydrology 

Modeled 

May 28, 2013 Storm 
Event (AMC II) 

July 7, 2013 Storm 
Event (AMC I) 
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 Date: May 29, 2015 

 Calibration Results - Elder Mills 
(02HC025)  

Legend: 

Observed 

Humber River Hydrology 

Modeled 

July 31, 2013 Storm 
Event (AMC I) 

Comparison of Gauged and Predicted Runoff Peak Flows:

Parameter Event Gauged Predicted % Difference Average        
% Difference

May 28,2013 * 11.35 12.00 6%

July 7,2013 44.42 51.67 16%

July 31,2013 * 9.31 15.22 63%

May 28,2013 * 1189030 1096047 -8%

July 7,2013 2987044 3043277.968 2%

July 31,2013 * 965016 1438996 49%

May 28,2013 * 35.00 32.58 -7%

July 7,2013 47.50 49.33 4%

July 31,2013 * 35.50 35.33 0%

* These observed rainfall events are considered "minor" events, and are compared to the minor
event model results in place of the major event model results

Peak Flow 
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 Observed Peak Flows for 
Validation Events - Humber 

River at Elder Mills (02HC025) 

Humber River Hydrology Legend: 

Time of Rain Events
Observed Peak Flows 

(m3/s)
Total Rain (mm)

July 27, 2014 4.41 45
Sept 5, 2014 11.30 46

Humber River at Elder Mills (02HC025)
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 Validation Results - Elder 
Mills (02HC025)  

Legend: 

Observed 

Humber River Hydrology 

Modeled 

July 27, 2014 Storm 
Event (AMC I) 

Sep 5, 2014 Storm 
Event (AMC I) 
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 Validation Results - Elder 
Mills (02HC025)  

Legend: 

Observed 

Humber River Hydrology 

Modeled 

02HC025-Comparison of Gauged and Predicted Runoff Peak Flows

Parameter Event Gauged Predicted % Difference Average        
% Difference

July 27,2014 4.41 9.75 121%

Sep 5,2014 11.30 17.26 53%

July 27,2014 595147 885311 49%

Sep 5,2014 1015701 1864305 84%

July 27,2014 36.00 12.92 -64%

Sep 5,2014 23.33 15.58 -33%

Peak Flow 
(m3/s)

Runoff Volume 
(m3)

Tp (hrs)

87%

66%

-49%
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 Calibration and Validation 
Events Scatter Diagram -  

Elder Mills (02HC025) 

Legend: Humber River Hydrology 
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Base Flow Separation - East 
Humber River at Pine Grove 

(02HC009)

Legend: Humber River Hydrology
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 Observed Peak Flows for 
Calibration Events - East 

Humber River at Pine Grove 
(02HC009)  

Humber River Hydrology Legend: 

Time of Rain Events
Observed Peak Flows 

(m3/s)
Total Rain (mm)

August 19, 2005 11.90 * 60.5
July 9-11, 2006 11.48 73.8

May 28-30, 2013 15.70 34.2

* The measured value was missing for certain period; therefore
this event was not used for calibration

East Humber River at Pine Grove (02HC009)
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 Calibration Results - East 
Humber River at Pine Grove 

(02HC009) 

Legend: 

Observed 

Humber River Hydrology 

Modeled 

July 9, 2006 Storm 
Event (AMC I) 

May 28, 2013 Storm 
Event (AMC I) 
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 Calibration Results - East 
Humber River at Pine Grove 

(02HC009) 

Legend: 

Observed 

Humber River Hydrology 

Modeled 

Comparison of Gauged and Predicted Runoff Peak Flows:

Parameter Event Gauged Predicted % Difference Average        
% Difference

July 9,2006 11.19 20.57 84%

May 28,2013 14.84 16.09 8%

July 9,2006 1035058 2147355 107%

May 28,2013 621851 721637 16%

July 9,2006 43.00 37.33 -13%

May 28,2013 25.00 26.42 6%

Peak Flow (m3/s)

Runoff Volume 
(m3)

Tp (hrs)

46%

62%

-4%
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 Date: April 29, 2015 

 Observed Peak Flows for 
Validation Events - East 
Humber River at Pine 

Grove (02HC009)  

Humber River Hydrology Legend: 

Time of Rain Events
Observed Peak Flows 

(m3/s)
Total Rain (mm)

Nov 29, 2005 6.95 33
May 15, 2007 7.06 45
Sept 14, 2008 6.11 42
July 27, 2014 20.01 45
Sept 5, 2014 11.86 46

East Humber River at Pine Grove (02HC009)
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 Validation Results - East 

Humber River at Pine Grove 
(02HC009)  

Legend: 

Observed 

Humber River Hydrology 

Modeled  Date: May 29, 2015 

Nov 29, 2005 Storm 
Event (AMC II) 

May 15, 2007 Storm 
Event (AMC I) 
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Legend: 

Observed 

Humber River Hydrology 

Modeled 
 Date: May 29, 2015 

Sep 14, 2008 Storm 
Event (AMC I) 

July 27, 2014 Storm 
Event (AMC I) 
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Legend: 

Observed 

Humber River Hydrology 

Modeled 
 Date: May 29, 2015 

Sep 05, 2014 Storm 
Event (AMC I) 
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 Validation Results - East 

Humber River at Pine Grove 
(02HC009)  

Legend: 

Observed 

Humber River Hydrology 

Modeled 
 Date: May 29, 2015 

02HC009-Comparison of Gauged and Predicted Runoff Peak Flows

Parameter Event Gauged Predicted % Difference Average        
% Difference

Nov 29,2005 6.95 7.67 10%

May 15,2007 7.06 9.84 39%

Sep 14,2008 6.11 8.02 31%

July 27,2014 20.01 21.40 7%

Sep 5,2014 11.86 19.63 66%

Nov 29,2005 795955 751728 -6%

May 15,2007 1088935 1308620 20%

Sep 14,2008 687767 897823 31%

July 27,2014 1351747 1599327 18%

Sep 5,2014 1279402 1539658 20%

Nov 29,2005 44.00 45.92 4%

May 15,2007 79.50 60.67 -24%

Sep 14,2008 36.00 55.08 53%

July 27,2014 12.25 21.33 74%

Sep 5,2014 26.00 24.00 -8%
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Runoff Volume 
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Legend: Humber River Hydrology 



*ª––,
Plunkett Creek (HY053)

24.06

24.07

22.20

22.05

24.08

23.10

22.22
22.18

22.06

25.15

25.13

24.05

25.10

22.29

24.02

24.03

22.21

22.31

25.08

25.06

24.10

22.01

22.13

22.07

24.01

22.04

22.16

25.12

24.04

22.26

22.23

22.02

23.09

22.19

22.12

24.11

22.24

23.03

22.14

23.08

22.15

24.09

22.08

23.04

22.03

22.10
22.11

25.05

25.14
23.02

25.03

25.09

23.05

25.04

25.11

22.28

23.01

23.07

22.17

23.06

22.30

22.27

25.01 26.08

22.09

25.02

25.07

22.25

26.07

Drawn By: J.H.        Date: Dec 12, 2014

Base Flow Separation, 
Calibration, and 

Validation at  Plunkett 
Creek (HY053)

0 1 20.5
km

Humber River Hydrology

Ü KING-VAUGHAN RD

KIRBY RD

TESTON RD

MAJOR MACKENZIE DR

RUTHERFORD RD

7 HWY

407 HWY

HEALE
Y R

D

MAY
FIE

LD
 RD

COUNTR
YSIDE DR

CASTLE
MORE RD

COTTRELLE BLVD

KIPLING AVE

PINE VALLEY DR27 HWYHUNTINGTON RD

50 HWY

HUMBER STATION RDTHE GORE RD

COLERAINE DR

Legend

Streamflow Gauge
Location

Humber River

Subcatchment

23.01 Subcatchment ID

*ª––,

*ª––,



Created By: J.H.

Date: May 1, 2015

Base Flow Separation -
Plunkett Creek (HY053) 

Legend: Humber River Hydrology



Created By: J.H.

Date: May 1, 2015

Base Flow Separation -
Plunkett Creek (HY053) 

Legend: Humber River Hydrology



Created By: J.H.

Date: May 1, 2015

Base Flow Separation -
Plunkett Creek (HY053) 

Legend: Humber River Hydrology



Created By: J.H.

Date: April 23, 2015

Observed Peak Flows for 
Calibration Events - Plunkett 

Creek (HY053) 

Humber River HydrologyLegend:



Created By: J.H. 

 Date: May 29, 2015 

 Calibration Results - Plunkett 
Creek (HY053)  

Legend: 

Observed 

Humber River Hydrology 

Modeled 

Aug 19, 2005 Storm 
Event (AMC I) 

July 9, 2006 Storm 
Event (AMC I) 



Created By: J.H. 

 Date: May 29, 2015 

 Calibration Results - Plunkett 
Creek (HY053)  

Legend: Humber River Hydrology 
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Parameter Event Gauged Predicted % Difference Average        
% Difference

Aug 19,2005 66.68 68.58 3%

July 9,2006 14.02 18.95 35%
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Nov 29,2005 10.73 6.88 -36%
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Comparison of Gauged and Predicted Runoff Peak Flows:

Parameter Event Gauged Predicted % Difference Average        
% Difference

May 28,2013 62.05 61.34 -1%

July 7,2013 84.30 78.16 -7%

July 31,2013 * 14.28 15.78 11%

May 28,2013 3377366 3114151 -8%

July 7,2013 3784521 3882948 3%
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* These observed rainfall events are considered "minor" events, and are compared to the minor
event model results in place of the major event model results
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Comparison of Gauged and Predicted Runoff Peak Flows:

Parameter Event Gauged Predicted % Difference Average        
% Difference

May 28,2013 * 102.85 114.38 11%

July 7,2013 261.76 274.27 5%

July 31,2013 * 57.79 60.82 5%

May 28,2013 * 8221210 8221210.2 0%

July 7,2013 23277245 23152979 -1%

July 31,2013 * 5655170 6755756.34 19%

May 28,2013 * 27.50 27.25 -1%

July 7,2013 55.00 44.58 -19%

July 31,2013 * 31.00 32.33 4%

* These observed rainfall events are considered "minor" events, and are compared to the minor
event model results in place of the major event model results
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Total Rain (mm)

Nov 29, 2005 75.15 33
May 15, 2007 50.56 45
Sept 14, 2008 39.89 42
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Parameter Event Gauged Predicted % Difference Average        
% Difference

Nov 29,2005 75.15 71.59 -5%

May 15,2007 50.56 59.76 18%

Sep 14,2008 39.89 40.09 1%

Nov 29,2005 9799999 6901002 -30%

May 15,2007 8906935 9217768 3%

Sep 14,2008 6216756 7276055 17%

Nov 29,2005 48.25 47.83 -1%

May 15,2007 50.50 44.50 -12%

Sep 14,2008 50.00 51.42 3%

Peak Flow (m3/s)

Runoff Volume 
(m3)

Tp (hrs)

5%

-3%

-3%



Created By: J.H. 

 Date: May 29, 2015 

 Calibration and Validation 
Events Scatter Diagram - 

Humber River at Weston Rd. 
(02HC003) 

Legend: Humber River Hydrology 



APPENDIX 5 

Existing 2 to 100-Year Design Storm 
Results 



Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Existing Conditions
Design storms with ponds 1/4

Area
ha 6h 12h 24h 6h 12h 24h 6h 12h 24h 6h 12h 24h 6h 12h 24h 6h 12h 24h

1.00 3933 2223.1 1.59 2.24 2.64 3.07 3.95 4.43 4.25 5.27 5.78 5.91 7.09 7.64 7.26 8.56 9.14 8.68 10.13 10.72
1.10 735 2223.1 1.59 2.24 2.64 3.08 3.95 4.43 4.26 5.28 5.79 5.92 7.11 7.65 7.27 8.58 9.16 8.70 10.15 10.74
1.20 7488 1025.5 0.86 1.21 1.42 1.65 2.11 2.37 2.27 2.80 3.08 3.13 3.75 4.04 3.83 4.53 4.84 4.58 5.35 5.67
1.30 7487 1124.0 0.74 1.04 1.21 1.44 1.83 2.03 1.99 2.44 2.66 2.77 3.28 3.51 3.40 3.96 4.19 4.06 4.66 4.90
2.00 7489 3035.0 2.00 2.83 3.33 3.91 5.04 5.64 5.45 6.77 7.41 7.63 9.17 9.85 9.43 11.11 11.81 11.32 13.18 13.90
2.10 7490 4074.8 2.47 3.50 4.13 4.87 6.28 7.05 6.81 8.47 9.30 9.58 11.53 12.42 11.87 14.02 14.92 14.29 16.65 17.60
2.20 1081 3451.7 2.21 3.14 3.69 4.35 5.60 6.26 6.07 7.54 8.24 8.52 10.23 10.96 10.53 12.40 13.16 12.66 14.73 15.51
2.30 11 416.7 0.24 0.33 0.37 0.48 0.60 0.65 0.68 0.81 0.87 0.96 1.12 1.17 1.20 1.37 1.42 1.45 1.64 1.68
3.10 17 173.4 0.00 0.01 0.02 0.04 0.07 0.09 0.09 0.14 0.16 0.19 0.25 0.27 0.29 0.36 0.37 0.40 0.48 0.49
3.20 2555 736.5 0.27 0.36 0.39 0.56 0.69 0.71 0.83 0.99 1.01 1.25 1.45 1.45 1.62 1.84 1.83 2.04 2.28 2.25
3.30 1256 736.5 0.28 0.37 0.39 0.57 0.70 0.72 0.84 1.00 1.01 1.27 1.47 1.47 1.65 1.87 1.85 2.08 2.32 2.28
3.40 7491 1030.8 0.30 0.43 0.48 0.70 0.90 0.97 1.09 1.36 1.41 1.72 2.04 2.08 2.28 2.64 2.65 2.91 3.30 3.29
3.50 18 296.9 0.28 0.37 0.39 0.57 0.68 0.69 0.81 0.93 0.92 1.15 1.28 1.24 1.43 1.57 1.50 1.73 1.88 1.78
3.60 19 439.6 0.00 0.00 0.00 0.01 0.04 0.07 0.05 0.11 0.16 0.16 0.26 0.32 0.27 0.39 0.47 0.40 0.55 0.64
4.10 7493 8115.4 2.54 3.67 4.47 5.17 6.98 8.30 7.55 9.92 11.54 11.25 14.31 16.25 14.50 17.99 20.17 18.06 22.04 24.63
4.20 766 5105.6 2.67 3.81 4.49 5.32 6.92 7.81 7.54 9.45 10.41 10.74 13.07 14.11 13.49 16.04 17.10 16.40 19.19 20.31
4.30 2009 7238.0 2.61 3.76 4.54 5.29 7.08 8.26 7.68 9.97 11.34 11.31 14.18 15.84 14.48 17.78 19.57 17.92 21.59 23.66
4.40 23 588.7 0.00 0.00 0.01 0.01 0.06 0.10 0.07 0.16 0.23 0.22 0.36 0.45 0.38 0.55 0.66 0.57 0.78 0.89
4.50 7492 6649.4 2.61 3.76 4.53 5.28 7.04 8.16 7.63 9.83 11.13 11.14 13.89 15.43 14.20 17.33 18.97 17.49 20.96 22.86
5.00 7494 2712.0 0.28 0.46 0.58 0.84 1.28 1.55 1.56 2.22 2.56 2.88 3.77 4.16 4.12 5.16 5.58 5.56 6.75 7.15
5.10 1663 2457.7 0.22 0.34 0.42 0.64 0.98 1.23 1.24 1.79 2.10 2.39 3.14 3.50 3.49 4.37 4.74 4.76 5.76 6.13
5.20 7497 1883.4 0.22 0.34 0.42 0.62 0.92 1.11 1.15 1.59 1.82 2.11 2.70 2.95 3.01 3.69 3.94 4.03 4.81 5.05
5.30 30 438.2 0.00 0.00 0.01 0.01 0.05 0.10 0.07 0.15 0.21 0.20 0.33 0.41 0.35 0.51 0.60 0.52 0.70 0.81
5.40 740 1597.6 0.22 0.33 0.39 0.58 0.81 0.95 1.01 1.36 1.53 1.80 2.27 2.46 2.54 3.08 3.27 3.39 4.00 4.17
5.50 7495 902.0 0.21 0.29 0.32 0.46 0.60 0.67 0.73 0.93 1.02 1.20 1.47 1.55 1.63 1.94 2.02 2.12 2.46 2.53
5.60 7496 695.7 0.01 0.04 0.07 0.12 0.21 0.28 0.28 0.43 0.52 0.60 0.80 0.91 0.91 1.15 1.25 1.27 1.54 1.64
6.00 803 1518.4 4.28 4.73 4.49 7.27 7.50 6.90 9.62 9.63 8.64 12.85 12.63 11.25 15.30 14.86 13.19 17.81 17.18 15.20
6.01 2022 1157.9 2.83 2.84 2.51 5.12 4.68 4.01 6.81 6.31 5.44 8.95 8.06 6.99 10.81 9.48 8.08 12.94 11.25 9.43
6.02 725 1143.5 3.31 3.21 2.72 5.61 5.33 4.32 7.45 6.84 5.83 9.86 9.07 7.37 11.94 10.68 8.44 14.36 12.47 9.86
6.03 7502 335.7 1.27 0.93 0.63 1.94 1.37 0.95 2.52 1.73 1.22 3.19 2.18 1.65 3.74 2.57 2.00 4.30 2.94 2.35
6.04 1044 288.7 0.29 0.39 0.42 0.61 0.74 0.76 0.88 1.03 1.03 1.27 1.43 1.40 1.60 1.76 1.69 1.94 2.10 2.01
6.05 7503 807.8 2.41 2.36 2.11 4.55 4.15 3.40 6.12 5.52 4.68 7.88 6.97 5.88 9.43 8.20 6.69 11.07 9.66 7.68
6.06 842 774.9 5.07 3.71 2.53 7.66 5.46 3.78 9.84 6.87 4.64 12.59 8.58 5.80 14.70 9.92 6.71 16.87 11.44 7.70
6.08 48 89.4 3.16 2.31 1.50 4.75 3.38 2.16 6.21 4.24 2.63 7.90 5.28 3.22 9.22 6.08 3.67 10.61 7.03 4.15
6.09 xx #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
6.10 7500 685.5 1.91 1.40 1.03 2.91 2.08 1.62 3.63 2.63 2.01 4.69 3.30 2.58 5.47 3.84 3.05 6.26 4.42 3.55
6.11 728 649.4 0.47 0.61 0.66 0.92 1.10 1.12 1.29 1.50 1.51 1.85 2.10 2.07 2.34 2.60 2.55 2.87 3.15 3.08
6.12 7498 92.5 0.28 0.26 0.26 0.44 0.45 0.43 0.57 0.61 0.56 0.80 0.82 0.74 0.98 0.99 0.89 1.17 1.17 1.05
6.13 7499 556.9 0.31 0.42 0.45 0.62 0.75 0.79 0.89 1.07 1.10 1.33 1.53 1.54 1.69 1.93 1.93 2.11 2.37 2.35
6.14 1789 469.2 0.22 0.28 0.29 0.42 0.50 0.51 0.61 0.72 0.73 0.93 1.07 1.07 1.21 1.38 1.37 1.52 1.71 1.69
7.10 7515 4776.4 3.00 4.04 4.53 5.85 7.47 8.11 8.56 10.69 11.26 12.96 15.50 15.90 16.68 19.43 19.70 20.67 23.75 23.91
7.11 7508 2122.7 3.51 4.42 4.58 6.59 7.59 7.54 8.93 10.01 9.72 12.30 13.34 12.75 14.99 16.08 15.16 18.00 19.03 17.82
7.20 909 4703.9 3.03 4.09 4.57 5.95 7.59 8.18 8.76 10.88 11.36 13.33 15.80 16.04 17.21 19.88 19.91 21.58 24.54 24.17
7.30 59 395.4 0.00 0.00 0.01 0.01 0.05 0.08 0.06 0.14 0.19 0.19 0.30 0.37 0.32 0.45 0.54 0.47 0.63 0.72
7.40 7511 4308.5 3.03 4.09 4.57 5.94 7.55 8.10 8.70 10.75 11.18 13.16 15.50 15.68 16.90 19.43 19.39 21.11 23.92 23.49
7.50 1738 3986.2 3.35 4.44 4.75 6.62 8.15 8.34 9.61 11.20 11.20 13.88 15.60 15.32 17.35 19.23 18.67 21.23 23.28 22.41
7.60 7510 581.2 0.00 0.00 0.01 0.02 0.09 0.17 0.12 0.27 0.37 0.38 0.59 0.72 0.65 0.90 1.04 0.96 1.26 1.40
7.70 7509 3405.0 3.35 4.44 4.75 6.61 8.07 8.23 9.49 10.96 10.91 13.50 15.04 14.69 16.71 18.37 17.74 20.27 22.08 21.15
7.80 1729 3320.8 3.53 4.47 4.65 6.76 7.90 7.92 9.37 10.65 10.46 13.28 14.61 14.13 16.43 17.86 17.06 19.98 21.46 20.30
7.90 7507 1198.1 0.02 0.08 0.14 0.22 0.44 0.60 0.55 0.90 1.11 1.21 1.69 1.93 1.85 2.41 2.66 2.58 3.23 3.47
8.10 1754 18104.4 4.60 6.38 7.86 8.85 12.33 15.37 13.02 17.79 22.04 20.22 26.72 32.15 26.84 34.67 40.63 34.24 43.00 49.73
8.20 1832 16379.5 4.62 6.38 7.76 8.80 12.23 14.94 13.17 17.88 21.31 20.37 26.68 30.93 26.97 34.62 39.06 34.29 42.71 47.70
8.30 731 10827.4 2.63 3.83 4.78 5.45 7.57 9.31 8.18 11.09 13.29 12.63 16.54 19.22 16.65 21.16 24.24 21.08 26.21 29.75
8.50 1782 17071.2 4.57 6.33 7.76 8.75 12.16 15.04 13.04 17.77 21.50 20.22 26.54 31.27 26.74 34.35 39.51 34.05 42.59 48.27
8.60 77 160.9 0.00 0.00 0.00 0.01 0.03 0.04 0.19 0.32 0.33 0.57 0.71 0.66 0.96 1.07 0.97 1.41 1.49 1.33
8.70 1332 16670.5 4.58 6.35 7.77 8.76 12.16 14.98 13.06 17.79 21.30 20.24 26.54 31.01 26.79 34.37 39.20 34.06 42.56 47.83
8.90 7514 11603.1 2.62 3.83 4.82 5.45 7.64 9.56 8.24 11.30 13.74 12.84 17.00 20.13 17.04 21.83 25.31 21.63 27.15 31.11
9.10 7519 20331.9 14.98 13.22 10.23 21.73 18.21 16.67 32.91 28.14 23.10 39.56 34.27 34.08 46.50 39.58 43.49 52.95 48.27 53.58
9.20 1471 19584.4 4.81 6.72 8.38 9.35 13.09 16.45 19.35 21.18 22.84 27.20 29.41 33.49 34.38 37.00 42.37 42.44 45.56 51.93
9.30 915 18812.2 4.64 6.45 7.98 8.96 12.49 15.67 13.01 17.79 22.43 20.21 26.77 32.77 26.86 34.81 41.38 34.27 43.26 50.66
9.50 7516 561.1 0.21 0.27 0.28 0.41 0.51 0.53 3.19 3.17 2.81 4.61 4.55 3.96 6.23 6.34 5.51 8.31 8.07 7.03
9.60 7517 18251.1 4.63 6.43 7.92 8.91 12.40 15.49 13.01 17.78 22.12 20.21 26.71 32.28 26.83 34.67 40.79 34.23 43.00 49.92

10.00 7518 6339.7 3.42 3.08 2.94 5.03 4.58 5.13 21.84 24.91 24.65 30.58 34.34 33.58 38.21 42.03 41.11 46.38 50.82 49.85
10.10 1850 6321.8 3.43 3.06 2.91 5.03 4.55 5.08 21.84 24.85 24.53 30.53 34.12 33.38 38.18 41.97 41.02 46.37 50.78 49.81
10.11 7524 1022.0 0.00 0.00 0.00 0.00 0.01 0.07 0.75 1.50 1.94 2.13 3.10 3.54 3.45 4.54 4.93 4.96 6.19 6.50
10.12 7525 1148.4 0.00 0.00 0.00 0.00 0.03 0.10 1.07 1.83 2.25 2.69 3.68 4.00 4.25 5.31 5.49 5.97 7.08 7.14
10.13 1762 2170.4 0.00 0.00 0.00 0.00 0.03 0.16 1.73 3.22 4.11 4.66 6.61 7.44 7.47 9.59 10.27 10.60 12.95 13.43
10.20 7520 315.3 3.26 2.83 2.13 4.66 3.91 2.93 7.78 6.64 5.26 9.92 8.41 6.57 11.69 9.73 7.51 13.34 11.07 8.49
10.30 7521 6006.5 1.54 2.17 2.52 3.16 4.03 4.46 19.76 22.41 21.93 28.04 31.25 30.45 35.32 38.83 37.98 43.24 47.43 46.55
10.40 767 5862.5 1.41 1.99 2.32 2.92 3.73 4.13 18.95 21.44 20.91 27.02 30.03 29.26 34.05 37.46 36.72 41.83 46.00 45.22
10.50 7523 2915.9 0.74 1.06 1.25 1.55 2.00 2.25 10.73 12.21 12.06 15.28 17.09 16.84 19.19 21.19 20.83 23.39 25.60 25.10
10.60 1841 2791.6 0.64 0.91 1.09 1.35 1.74 1.97 9.86 11.25 11.11 14.27 16.03 15.81 18.11 20.07 19.74 22.25 24.41 23.93
10.70 7527 765.0 0.48 0.68 0.80 0.98 1.25 1.39 6.76 7.44 7.19 8.94 9.57 9.13 10.63 11.20 10.60 12.34 12.87 12.11
10.80 7526 2026.6 0.16 0.24 0.28 0.38 0.50 0.58 3.18 4.25 4.92 5.89 7.58 8.24 8.51 10.41 10.99 11.38 13.46 13.92
10.90 7522 2946.5 0.67 0.94 1.07 1.37 1.73 1.88 8.23 9.24 8.90 11.74 12.94 12.43 14.85 16.28 15.95 18.44 20.40 20.23
11.10 7530 27492.3 13.85 13.84 11.93 19.97 19.26 19.61 43.36 48.65 50.90 57.40 67.59 69.08 71.95 83.11 84.19 88.61 100.81 101.69
11.20 1794 26671.6 17.79 15.88 12.39 25.82 21.93 19.35 43.11 45.97 47.36 55.98 64.68 64.93 70.85 80.43 79.94 87.67 98.28 96.96

Peak Flows (cms)
Flow 

Node #
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Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Existing Conditions
Design storms with ponds 2/4

Area
ha 6h 12h 24h 6h 12h 24h 6h 12h 24h 6h 12h 24h 6h 12h 24h 6h 12h 24h

11.30 1668 27208.5 15.75 15.21 12.61 22.38 20.85 19.49 44.14 47.47 49.71 56.56 66.18 67.61 71.12 81.46 82.49 87.56 99.38 99.83
12.00 7531 862.0 0.86 1.14 1.28 1.67 2.03 2.16 15.13 15.63 14.36 19.60 19.76 17.89 23.02 22.86 20.52 26.43 26.00 23.18
12.10 1720 509.6 0.64 0.84 0.92 1.24 1.49 1.56 11.72 11.78 10.64 15.08 14.83 13.20 17.66 17.12 15.09 20.22 19.43 17.00
12.20 139 191.7 0.25 0.33 0.36 0.48 0.58 0.60 4.55 4.56 4.10 5.86 5.74 5.09 6.85 6.62 5.82 7.85 7.51 6.55
12.30 140 317.9 0.39 0.52 0.57 0.76 0.91 0.96 7.18 7.24 6.55 9.25 9.11 8.12 10.82 10.52 9.29 12.38 11.93 10.46
13.10 7532 30594.8 11.98 13.95 14.56 17.98 19.83 20.96 53.59 61.32 63.38 70.26 78.41 81.37 83.17 92.77 96.32 97.08 109.29 113.42
13.11 1099 28926.4 12.63 13.40 12.41 18.94 19.56 20.17 56.75 61.11 60.38 73.28 76.82 78.79 85.72 91.28 93.77 99.01 109.02 111.38
13.20 1625 28354.3 14.61 14.76 12.89 21.43 20.95 20.32 58.30 59.26 57.94 74.15 74.29 76.83 86.27 89.65 91.74 97.95 108.05 109.76
13.30 1548 30540.7 12.01 13.97 14.56 17.97 19.89 20.96 53.63 61.32 63.34 70.26 78.40 81.31 83.16 92.78 96.27 97.09 109.31 113.37
13.40 143 95.7 2.51 1.76 1.13 3.72 2.61 1.64 6.14 4.06 2.49 7.75 5.15 3.08 9.43 5.94 3.52 10.81 6.75 3.97
13.50 1972 30363.9 12.18 14.10 14.58 18.26 20.17 21.00 53.94 61.49 63.35 70.56 78.59 81.26 83.47 92.91 96.20 97.25 109.44 113.35
13.60 xx #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
13.70 7535 408.1 6.02 5.69 4.89 9.75 8.80 6.88 18.69 16.38 12.63 25.04 21.18 15.71 31.48 25.20 18.05 38.63 30.18 20.47
13.80 7534 29955.8 11.80 13.46 13.57 17.75 19.21 20.05 53.43 60.74 62.18 70.05 77.84 80.19 82.94 92.19 95.12 96.73 108.93 112.28
13.90 822 29725.9 12.20 13.79 13.55 18.56 20.11 20.13 55.20 61.88 62.46 71.93 78.56 80.49 84.45 92.50 95.29 97.96 109.40 112.77
14.00 1769 2395.4 6.22 6.80 6.31 10.99 11.12 9.76 14.84 14.49 12.61 19.70 18.82 16.41 23.89 22.34 19.24 28.25 26.26 22.35
14.10 1812 1487.9 6.22 6.09 5.40 10.21 9.39 7.92 13.33 12.01 9.97 17.70 15.59 12.84 21.17 18.48 14.97 24.98 21.52 17.21
14.20 1818 1275.7 6.00 5.74 5.06 9.99 8.99 7.52 13.08 11.67 9.47 17.44 15.41 12.24 20.90 18.19 14.28 24.67 21.22 16.34
14.30 919 928.6 3.47 2.74 2.08 4.93 3.80 2.87 6.05 4.62 3.50 7.51 5.81 4.40 8.76 6.71 5.15 9.87 7.60 5.86
14.40 1826 877.6 1.80 1.58 1.34 2.63 2.29 1.91 3.28 2.84 2.42 4.34 3.76 3.17 5.23 4.59 3.77 6.04 5.33 4.42
14.50 895 694.3 1.87 1.43 1.10 2.67 2.09 1.63 3.42 2.73 2.12 4.59 3.60 2.73 5.46 4.29 3.19 6.34 4.96 3.67
15.10 1620 6032.0 10.37 11.49 11.26 16.73 18.80 17.72 22.44 24.62 22.84 30.75 32.84 30.08 37.69 39.62 35.76 45.55 47.03 41.95
15.20 1736 4239 8.63 9.86 9.38 14.76 15.93 14.61 19.68 20.61 18.69 26.59 27.16 24.31 32.31 32.40 28.58 38.55 38.01 33.18
16.10 7548 9000.0 10.83 13.24 13.60 19.26 22.21 22.03 26.17 29.53 28.81 36.40 40.19 38.55 45.25 49.21 46.57 55.09 59.18 55.40
16.20 1447 7147.0 10.69 12.59 12.67 18.29 20.65 20.04 24.56 27.15 25.90 33.67 36.34 34.14 41.47 44.11 40.85 49.97 52.53 48.07
17.00 7549 3084.0 15.95 13.67 10.22 25.60 21.08 15.57 33.18 27.00 19.50 44.39 34.65 24.89 54.90 41.69 29.17 64.54 48.68 33.81
17.10 1011 1069.7 3.62 2.98 2.15 6.00 4.74 3.26 8.21 6.20 4.13 10.82 7.91 5.24 13.73 9.63 6.13 16.17 11.18 7.15
17.20 7550 759.4 13.41 11.15 7.98 21.15 16.69 11.69 27.16 21.22 14.44 35.93 27.14 18.23 44.57 32.33 21.09 52.12 37.45 24.14
17.30 1855 1829.0 16.48 13.87 10.06 26.46 21.15 14.84 34.36 27.12 18.42 45.88 34.53 23.32 57.22 41.29 27.07 67.03 48.00 31.19
17.40 7551 1220.4 0.45 0.61 0.64 1.18 1.37 1.34 1.83 2.04 1.94 2.88 3.11 2.90 3.84 4.07 3.77 4.93 5.16 4.75
17.50 942 3049.4 16.56 14.03 10.36 26.72 21.57 15.60 34.82 27.81 19.58 46.49 35.64 25.05 58.06 42.70 29.31 68.14 49.68 33.93
18.00 2643 13007.4 10.75 14.05 15.63 19.21 23.76 25.47 26.31 31.97 33.64 36.16 43.53 45.45 46.99 54.73 55.76 57.70 66.25 66.83
18.10 7541 13744.4 10.71 14.05 15.86 19.11 23.83 25.88 26.19 32.08 34.18 36.07 43.37 45.94 46.64 55.12 56.74 57.72 66.73 68.10
18.20 1844 12084.0 16.00 14.25 15.49 25.75 24.02 25.21 33.38 32.19 33.23 44.70 44.39 44.86 55.25 54.96 54.77 64.98 66.89 65.76
19.00 2018 1106.9 1.04 1.44 1.58 2.30 2.83 2.88 3.36 3.97 3.92 4.92 5.59 5.39 6.21 6.88 6.57 7.57 8.27 7.83
19.10 7540 3616.7 2.94 4.13 4.61 6.47 8.04 8.43 9.41 11.21 11.44 13.71 15.73 15.69 17.30 19.38 19.12 21.10 23.29 22.77
19.11 7544 791.1 0.61 0.86 0.95 1.38 1.70 1.77 2.02 2.38 2.41 2.95 3.35 3.33 3.73 4.15 4.07 4.56 5.00 4.86
19.20 7547 1394.8 2.29 2.10 2.13 3.74 3.68 3.80 4.94 5.08 5.11 6.45 7.10 6.98 7.72 8.71 8.46 9.34 10.40 10.03
19.30 7546 736.6 0.54 0.77 0.87 1.21 1.51 1.60 1.77 2.10 2.17 2.57 2.95 2.98 3.25 3.64 3.63 3.96 4.38 4.33
19.40 1184 2131.5 2.41 2.66 2.97 4.13 5.13 5.37 5.98 7.12 7.25 8.68 9.96 9.90 10.92 12.23 12.01 13.28 14.66 14.27
19.50 7543 2266.4 2.41 2.80 3.11 4.33 5.39 5.63 6.27 7.48 7.61 9.11 10.47 10.40 11.48 12.87 12.64 13.96 15.42 15.03
19.60 7542 1149.4 0.84 1.19 1.33 1.89 2.35 2.47 2.77 3.29 3.37 4.05 4.63 4.64 5.12 5.73 5.67 6.27 6.91 6.77
19.70 1205 3415.8 2.83 3.96 4.42 6.21 7.71 8.07 9.03 10.74 10.95 13.15 15.06 15.01 16.58 18.55 18.28 20.21 22.28 21.77
19.80 807 1010.3 0.75 1.05 1.18 1.68 2.08 2.19 2.46 2.92 2.98 3.60 4.11 4.10 4.55 5.08 5.02 5.56 6.12 5.99
19.90 329 219.1 0.14 0.20 0.23 0.31 0.39 0.42 0.45 0.54 0.58 0.66 0.76 0.79 0.83 0.94 0.96 1.01 1.13 1.14
20.00 7539 518.6 4.30 3.91 3.12 6.95 5.92 4.53 9.37 7.60 5.61 11.83 9.92 7.10 13.93 11.38 8.30 16.11 12.89 9.45
21.10 2343 18954.0 11.76 15.95 19.22 21.42 27.55 31.67 29.71 37.42 42.04 41.50 50.73 56.63 53.98 65.38 70.69 67.10 79.95 85.20
21.20 1306 18077.2 11.80 15.98 18.94 21.49 27.65 31.33 29.80 37.54 41.64 41.58 50.90 56.19 54.33 65.74 70.25 67.61 80.50 84.82
21.30 1856 17361.1 11.65 15.79 18.52 21.31 27.31 30.72 29.60 37.11 40.88 41.14 50.45 55.27 53.96 65.17 69.17 67.25 79.86 83.52
21.40 7536 18252.7 11.79 15.99 18.98 21.49 27.65 31.36 29.80 37.54 41.71 41.62 50.94 56.31 54.36 65.77 70.45 67.65 80.55 85.01
21.50 7537 392.4 5.31 5.04 4.33 8.09 7.35 6.10 10.56 9.14 7.43 14.12 11.94 9.21 16.64 13.91 10.95 19.34 16.19 12.79
21.60 1312 18645.1 11.79 16.00 19.15 21.50 27.65 31.60 29.80 37.55 42.00 41.62 50.95 56.66 54.36 65.80 70.87 67.65 80.60 85.52
22.10 7583 441.3 0.94 1.19 1.25 1.75 2.04 2.04 2.40 2.70 2.64 3.28 3.57 3.42 3.99 4.26 4.05 4.73 4.99 4.70
22.20 7584 1640.9 6.02 7.26 7.45 9.91 11.32 11.19 13.06 14.53 14.10 17.49 18.95 18.04 21.02 22.41 21.03 24.95 26.15 24.28
22.30 7585 1215.7 6.06 6.91 6.67 10.22 10.80 9.95 13.29 13.63 12.29 17.34 17.37 15.50 20.65 20.33 17.96 24.96 23.91 20.52
22.40 7586 174.0 0.64 0.78 0.79 1.16 1.31 1.28 1.58 1.69 1.63 2.06 2.17 2.05 2.47 2.55 2.39 2.88 2.95 2.73
22.50 7310 1053.4 6.54 6.94 6.60 10.54 10.63 9.74 13.63 13.43 12.00 17.69 17.13 15.27 20.92 19.94 17.81 25.40 23.43 20.42
22.55 7315 903.7 7.16 7.05 6.65 11.50 10.64 9.66 14.59 13.46 11.89 18.98 16.93 15.11 22.99 20.13 17.50 26.94 23.18 20.03
22.60 7588 568.1 4.09 3.54 3.32 6.63 5.60 5.09 8.46 7.18 6.44 10.99 9.28 8.32 13.62 11.19 9.73 15.88 13.01 11.28
22.61 7333 320.2 2.56 2.60 2.26 4.15 3.93 3.27 5.30 4.92 4.07 6.87 6.21 5.11 8.12 7.21 5.90 9.42 8.30 6.71
22.62 7345 111.6 0.17 0.22 0.24 0.33 0.39 0.40 0.45 0.51 0.52 0.61 0.69 0.68 0.75 0.82 0.81 0.89 0.96 0.94
22.70 7587 335.6 3.69 3.61 3.32 5.46 5.10 4.59 6.87 6.29 5.45 8.52 7.83 6.79 10.00 9.10 7.77 12.02 10.38 8.76
22.71 7321 134.9 9.75 6.40 3.74 14.06 8.50 4.86 16.67 9.91 5.62 20.14 11.70 6.57 22.66 13.08 7.27 25.17 14.42 7.98
22.80 7617 312.5 0.55 0.68 0.71 1.03 1.18 1.17 1.41 1.56 1.51 1.93 2.08 1.98 2.35 2.48 2.36 2.79 2.91 2.74
22.81 7364 125.6 0.21 0.27 0.29 0.40 0.47 0.49 0.55 0.62 0.63 0.75 0.83 0.82 0.91 1.00 0.98 1.08 1.17 1.13
22.82 7361 148.9 0.17 0.23 0.25 0.33 0.40 0.42 0.45 0.53 0.55 0.63 0.71 0.73 0.77 0.86 0.86 0.92 1.01 1.01
22.90 7365 72.5 0.32 0.38 0.39 0.56 0.62 0.61 0.74 0.80 0.76 0.98 1.02 0.96 1.16 1.19 1.12 1.34 1.36 1.27
23.10 7580 2529.3 6.38 8.01 8.74 10.76 12.84 13.48 14.24 16.55 17.05 19.10 21.71 21.99 23.10 25.81 25.77 27.37 30.27 29.87
23.20 7275 2082.2 6.70 8.24 8.57 11.29 13.06 13.06 14.99 16.86 16.53 20.27 22.17 21.28 24.50 26.33 24.89 29.19 30.82 28.81
24.10 7582 556.9 6.22 6.49 5.78 10.14 9.84 8.31 13.48 12.69 10.17 17.78 16.60 12.99 21.34 19.37 15.13 25.24 22.43 17.14
24.11 7435 100.7 6.39 4.19 2.51 8.96 5.70 3.35 10.96 6.79 3.91 13.33 8.12 4.63 15.13 9.11 5.16 16.92 10.10 5.69
24.12 7618 351.6 5.48 5.33 4.56 8.90 8.09 6.64 11.72 10.47 8.14 15.65 13.51 10.46 18.80 15.95 12.06 21.90 18.53 13.74
24.13 7431 168.5 5.25 4.15 2.98 8.16 6.44 4.35 11.08 8.21 5.27 14.30 10.28 6.52 16.84 11.86 7.42 20.37 13.72 8.33
24.20 7581 594.8 5.83 3.65 2.52 8.22 4.86 3.82 9.74 5.67 4.75 11.67 6.71 5.89 13.19 7.50 6.76 14.63 8.35 7.66
24.21 7403 517.7 2.11 2.46 2.45 3.47 3.81 3.70 4.47 4.79 4.58 5.80 6.07 5.73 6.83 7.05 6.59 7.88 8.04 7.47
25.00 7388 1516.6 7.14 8.14 7.91 11.49 12.37 11.57 14.97 15.55 14.23 19.97 20.15 18.03 23.86 23.85 20.95 27.91 27.50 24.07
25.01 7451 19.6 1.18 0.76 0.46 1.67 1.06 0.62 2.07 1.26 0.73 2.54 1.52 0.86 2.89 1.71 0.97 3.24 1.91 1.07
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Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Existing Conditions
Design storms with ponds 3/4

Area
ha 6h 12h 24h 6h 12h 24h 6h 12h 24h 6h 12h 24h 6h 12h 24h 6h 12h 24h

25.02 7619 1302.9 6.68 7.43 7.11 10.76 11.23 10.34 14.02 14.11 12.66 18.66 18.19 15.85 22.14 21.40 18.38 25.81 24.54 21.18
25.10 7579 2003.0 10.18 10.41 10.49 15.05 15.77 15.21 18.68 19.88 18.65 24.01 25.54 23.56 28.69 30.11 27.54 33.66 34.89 31.72
25.20 7396 1151.7 10.83 7.87 7.00 15.82 11.32 10.33 19.12 14.48 12.47 23.86 18.83 15.59 27.30 21.93 18.24 30.73 25.23 21.12
26.10 7576 5169.2 23.27 22.65 20.18 35.29 32.85 28.40 51.86 46.68 38.80 64.21 57.38 47.13 73.73 64.79 53.72 83.16 72.77 60.37
26.20 7249 5155.4 23.61 22.76 20.36 35.68 32.96 28.58 52.10 47.21 38.94 64.55 57.43 47.24 74.39 65.32 53.87 84.45 73.91 60.63
26.21 7578 463.6 9.57 9.40 7.82 15.95 14.56 11.03 29.64 25.45 17.78 39.12 30.85 21.20 46.64 34.92 23.63 54.32 39.78 26.14
26.30 7577 4691.8 14.86 14.65 15.29 22.15 21.38 23.65 28.62 27.71 29.99 35.94 36.27 38.38 41.67 43.03 44.94 47.78 50.32 51.96
26.40 7258 4532.3 13.53 13.33 15.23 20.39 21.46 23.57 25.52 27.79 29.77 32.11 36.37 38.08 37.40 43.20 44.60 43.89 50.39 51.62
27.00 435 862.2 44.05 31.16 19.41 63.78 42.92 26.10 96.67 61.20 35.72 117.15 73.56 41.92 132.66 82.54 46.45 148.10 91.14 51.01
27.01 434 80.4 2.63 1.81 1.15 3.99 2.64 1.64 6.29 4.08 2.47 8.16 5.10 2.99 9.43 5.82 3.39 10.74 6.57 3.80
27.10 7570 57899.6 45.42 53.52 54.14 70.69 78.91 76.91 107.88 118.57 130.12 140.54 153.26 167.89 165.28 186.03 201.57 192.45 220.49 237.20
27.20 1087 57819.3 55.63 54.13 54.47 81.00 80.12 77.02 124.73 119.56 130.17 152.15 153.36 167.81 173.27 185.91 201.61 194.49 220.81 237.23
27.30 1109 50221.0 25.07 27.80 31.28 38.12 42.95 49.91 79.52 94.68 103.13 108.12 125.86 136.88 133.04 156.32 167.03 162.13 188.89 198.98
27.31 7571 56957.1 45.65 52.12 50.93 70.27 76.20 72.33 106.03 116.22 129.37 137.70 153.36 166.86 161.45 185.91 200.57 190.69 220.81 236.09
27.40 1073 49548.7 22.81 28.03 30.93 37.53 43.59 49.50 80.60 94.96 102.82 108.55 126.06 136.55 133.35 156.76 166.42 162.43 189.07 198.63
27.50 1298 55390.2 44.27 46.87 46.63 67.00 68.35 71.75 101.00 118.79 128.76 134.14 155.40 166.06 161.74 186.86 200.19 192.36 222.38 235.73
27.60 1258 56155.8 50.11 53.56 50.25 76.61 77.74 72.70 116.81 119.10 129.76 147.39 155.84 167.50 172.05 187.51 201.74 207.84 222.67 237.19
28.00 1890 888.8 0.47 0.67 0.81 0.93 1.20 1.38 7.97 8.90 8.63 10.83 11.74 11.19 13.11 13.96 13.17 15.47 16.27 15.22
29.10 1067 1651.9 4.73 4.38 3.54 6.82 6.03 4.89 16.46 13.36 12.72 20.61 16.58 16.63 23.74 19.13 19.59 27.20 22.19 22.48
29.20 1879 1614.8 7.92 5.81 3.87 11.46 8.06 5.33 20.55 14.34 12.67 25.37 17.65 16.56 28.90 20.14 19.48 32.95 22.64 22.31
29.40 1337 1372.0 0.61 0.88 1.11 1.21 1.59 1.89 9.91 11.63 11.81 13.83 15.64 15.52 16.88 18.58 18.27 19.80 21.56 20.97
29.50 1740 1248.2 0.58 0.84 1.04 1.15 1.51 1.77 9.68 11.18 11.16 13.46 14.98 14.64 16.40 17.79 17.24 19.25 20.72 19.82
30.00 1124 1405.2 0.79 1.13 1.38 1.57 2.06 2.37 15.81 17.36 16.57 21.25 22.59 21.23 25.43 26.59 24.70 29.79 30.75 28.32
31.00 7601 994.9 0.47 0.68 0.84 0.93 1.23 1.43 9.28 10.36 9.96 12.68 13.62 12.89 15.30 16.14 15.10 18.04 18.79 17.41
31.20 1342 714.2 0.38 0.54 0.64 0.74 0.96 1.09 7.31 7.86 7.43 9.76 10.24 9.51 11.72 12.08 11.13 13.74 13.97 12.80
31.30 xx #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
31.40 479 258.8 0.09 0.12 0.15 0.17 0.22 0.26 1.72 1.95 1.95 2.31 2.55 2.51 2.78 3.02 2.94 3.25 3.50 3.38
32.10 1395 3487.0 5.60 5.37 4.47 8.34 7.70 6.14 30.27 34.78 34.92 41.10 45.36 44.89 49.15 53.68 52.38 58.10 62.84 60.47
32.20 732 2420.6 1.26 1.81 2.22 2.50 3.29 3.81 25.05 27.70 26.56 33.86 36.21 34.13 40.68 42.74 39.85 47.77 49.58 45.80
32.21 455 46.1 2.51 1.62 0.97 3.54 2.21 1.30 5.52 3.32 1.89 6.76 3.96 2.22 7.62 4.42 2.46 8.60 4.89 2.71
32.22 826 180.6 3.04 2.10 1.37 4.34 2.95 1.88 7.59 5.33 4.39 9.35 6.64 5.26 10.72 7.60 5.99 12.30 8.51 6.76
32.24 499 52.1 0.07 0.09 0.10 0.13 0.16 0.17 1.25 1.23 1.10 1.64 1.58 1.39 1.94 1.84 1.60 2.24 2.11 1.82
32.30 7598 113.3 1.41 1.38 1.13 2.15 2.02 1.59 5.74 4.61 3.36 7.21 5.76 4.09 8.38 6.55 4.63 9.64 7.33 5.20
32.31 1198 74.8 2.24 1.43 0.88 3.15 1.99 1.22 5.18 3.51 2.38 6.40 4.29 2.89 7.29 4.88 3.27 8.25 5.50 3.66
32.32 501 25.2 0.05 0.07 0.07 0.10 0.12 0.11 0.85 0.81 0.67 1.13 1.04 0.84 1.35 1.23 0.97 1.57 1.41 1.10
32.33 500 42.7 0.06 0.08 0.08 0.11 0.13 0.14 1.06 1.05 0.94 1.38 1.33 1.17 1.63 1.55 1.35 1.88 1.77 1.53
32.40 7597 3156.9 2.55 2.29 2.86 3.57 4.14 4.91 29.16 33.11 32.63 39.62 43.29 41.91 47.52 51.15 48.94 55.99 59.59 56.42
32.41 1895 2971.2 1.52 2.20 2.73 3.03 4.00 4.69 28.87 32.45 31.66 39.15 42.57 40.73 47.18 50.37 47.58 55.60 58.58 54.72
32.42 1734 2524.6 1.31 1.88 2.31 2.60 3.42 3.97 25.70 28.54 27.45 34.77 37.33 35.30 41.82 44.09 41.23 49.15 51.18 47.40
32.70 7596 216.8 1.96 1.87 1.57 3.02 2.71 2.12 7.70 6.17 4.99 9.64 7.61 6.24 11.26 8.74 7.05 13.14 9.92 7.88
33.10 1135 562.2 11.75 8.81 5.81 17.95 12.57 8.00 32.31 21.09 13.48 40.43 25.60 16.56 45.84 28.98 18.88 51.13 32.51 21.29
33.11 7594 904.8 2.16 2.31 2.38 3.04 3.11 3.08 12.34 13.29 12.60 18.38 18.42 17.01 23.58 22.66 20.50 28.93 27.50 24.44
33.12 7595 5398.3 7.45 7.88 7.17 10.98 11.19 10.01 39.07 46.05 47.64 53.27 60.87 61.61 64.76 72.51 72.58 76.76 84.75 83.94
33.13 2006 688.3 11.38 10.20 7.32 18.73 15.27 10.41 40.67 28.26 17.65 50.30 33.71 21.55 57.49 38.41 24.60 65.09 43.34 27.70
33.14 524 99.6 0.14 0.19 0.21 0.27 0.33 0.34 2.93 2.88 2.57 3.70 3.56 3.12 4.28 4.07 3.53 4.85 4.57 3.93
33.15 1907 771.2 3.49 2.81 2.45 4.93 3.77 3.09 13.75 13.41 12.15 20.59 19.25 17.18 26.38 23.89 20.98 32.12 28.68 24.65
33.16 1318 827.1 4.40 3.46 2.95 6.18 4.72 3.86 12.25 12.94 12.11 18.88 18.11 16.51 24.80 23.08 20.36 29.66 28.02 24.60
33.30 1652 5138.8 10.33 9.74 8.00 15.16 13.72 11.00 38.98 45.48 46.58 52.97 60.04 60.20 64.39 71.44 70.91 76.05 83.33 81.98
34.00 2066 1726.0 0.77 1.10 1.34 1.50 1.94 2.25 14.22 15.99 15.69 19.23 21.00 20.17 23.31 24.90 23.68 27.14 28.64 27.03
34.20 902 880.6 0.34 0.49 0.60 0.67 0.87 1.02 6.34 7.14 7.05 8.51 9.32 9.06 10.21 11.00 10.60 11.94 12.72 12.19
34.30 534 362.9 0.14 0.20 0.25 0.27 0.36 0.41 2.82 3.16 3.12 3.76 4.11 3.99 4.50 4.83 4.65 5.25 5.58 5.33
34.40 533 149.0 0.09 0.13 0.15 0.18 0.23 0.26 1.77 1.90 1.78 2.36 2.46 2.28 2.82 2.89 2.66 3.29 3.33 3.05
35.10 1380 2765.3 5.56 5.25 4.59 9.28 8.34 7.02 28.45 23.46 21.65 35.85 29.03 27.63 41.76 33.04 32.40 48.16 37.34 37.23
35.20 1424 2678.3 8.28 6.94 5.32 13.36 10.83 8.04 31.76 24.23 21.13 40.28 29.79 26.97 46.53 33.89 31.55 53.51 38.34 36.16
35.30 7604 207.0 2.89 2.28 1.60 4.71 3.51 2.35 10.53 7.17 4.66 13.11 8.78 5.60 15.06 9.89 6.32 17.68 11.01 7.05
35.40 7605 2426.6 3.88 3.55 3.03 6.60 5.75 4.65 17.26 18.94 19.56 21.69 24.72 25.10 26.11 29.31 29.42 30.63 33.86 33.75
35.50 1915 2357.8 3.47 2.95 2.41 5.83 4.63 3.57 16.16 18.85 19.38 21.69 24.62 24.84 26.16 29.21 29.13 30.69 33.74 33.42
35.70 926 2014.8 2.95 2.04 1.51 4.35 2.95 2.53 15.68 17.85 17.80 21.14 23.37 22.84 25.55 27.70 26.80 29.92 31.96 30.72
36.00 7606 1114.4 2.22 1.78 1.30 3.50 2.77 2.09 13.59 14.78 14.13 17.89 18.93 17.86 21.21 22.13 20.60 24.63 25.49 23.51
36.10 724 1032.8 0.74 1.03 1.22 1.45 1.84 2.06 13.50 14.50 13.64 17.77 18.55 17.22 21.13 21.70 19.95 24.54 24.94 22.77
36.20 7608 452.9 0.37 0.47 0.55 0.66 0.85 0.94 6.24 6.60 6.16 8.19 8.40 7.77 9.68 9.78 8.95 11.24 11.24 10.18
36.40 7609 579.9 0.41 0.57 0.67 0.79 1.00 1.12 7.53 8.10 7.68 9.94 10.42 9.70 11.84 12.22 11.26 13.78 14.06 12.85
37.00 729 2417.3 1.32 1.87 2.22 2.58 3.32 3.75 24.95 27.02 25.78 32.80 34.69 32.63 39.03 40.67 37.96 45.39 46.84 43.42
37.10 7610 924.7 0.39 0.56 0.69 0.76 1.00 1.15 7.35 8.33 8.32 9.81 10.82 10.60 11.77 12.75 12.35 13.79 14.75 14.15
37.20 7611 1492.5 0.95 1.33 1.56 1.84 2.36 2.64 18.42 19.57 18.37 24.19 25.03 23.18 28.62 29.20 26.81 33.15 33.49 30.55
37.30 1477 1186.3 0.74 1.04 1.23 1.45 1.85 2.07 14.37 15.19 14.27 18.78 19.41 17.97 22.23 22.65 20.80 25.75 25.98 23.70
37.40 1025 651.9 0.34 0.47 0.56 0.66 0.85 0.95 6.22 6.75 6.39 8.40 8.85 8.26 10.12 10.48 9.70 11.88 12.17 11.19
37.50 7612 534.4 0.41 0.57 0.67 0.79 1.01 1.12 8.38 8.72 8.08 10.70 10.84 9.93 12.45 12.47 11.33 14.22 14.12 12.76
38.10 7607 3377.9 2.23 2.27 2.79 3.80 4.04 4.70 28.09 31.94 31.91 37.60 41.64 40.67 45.25 48.98 47.40 53.07 56.75 54.41
38.30 1940 2931.7 1.49 2.11 2.55 2.89 3.73 4.28 26.72 29.65 28.99 35.37 38.40 36.81 42.55 45.27 43.02 49.76 52.33 49.30
39.00 726 14091.6 13.15 14.97 14.91 19.22 20.96 20.29 95.46 114.46 119.87 130.19 150.56 154.05 157.25 176.97 179.41 184.06 205.31 206.32
39.10 590 25.2 0.05 0.07 0.07 0.10 0.11 0.11 0.94 0.89 0.76 1.20 1.12 0.93 1.40 1.28 1.06 1.60 1.45 1.18
39.20 1796 7788.5 9.15 6.85 6.25 13.24 9.59 9.68 53.69 63.42 65.64 72.33 83.02 84.07 87.17 98.02 98.45 102.58 113.94 113.59
39.30 1456 4492.3 4.45 3.74 3.85 7.31 5.82 6.41 37.47 42.98 43.15 50.54 56.19 55.20 60.55 66.00 64.11 71.36 76.72 73.85
39.50 1776 7366.5 6.94 6.95 6.36 11.34 10.86 9.75 54.85 63.84 65.39 73.88 83.49 83.49 88.76 98.45 97.59 104.51 114.44 112.39
39.60 7603 4601.2 2.21 3.16 3.92 4.31 5.54 6.50 37.78 43.52 43.86 51.05 56.91 56.05 61.33 66.93 65.32 72.12 77.95 75.17
40.10 7590 14856.7 15.67 17.78 18.10 22.95 25.38 25.12 94.40 113.91 120.46 127.70 149.85 154.63 154.79 176.80 180.92 181.74 206.24 209.31
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Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Existing Conditions
Design storms with ponds 4/4

Area
ha 6h 12h 24h 6h 12h 24h 6h 12h 24h 6h 12h 24h 6h 12h 24h 6h 12h 24h

40.20 1469 14158.5 13.22 15.12 15.12 19.39 21.24 20.60 95.46 114.54 120.06 130.09 150.68 154.23 157.21 177.11 179.67 184.06 205.43 206.62
40.25 7593 347.7 17.31 11.82 7.56 23.82 16.40 10.18 28.81 19.25 11.97 35.16 23.12 14.25 40.34 26.48 15.99 47.99 30.53 18.15
40.30 1373 14590.8 20.48 19.44 17.63 30.15 27.51 24.41 95.91 115.64 121.68 130.47 151.83 156.44 157.67 178.61 182.19 184.62 207.08 209.53
41.00 1819 983.7 5.20 6.51 6.82 9.25 10.54 10.50 12.04 13.48 13.14 15.95 17.22 16.51 18.85 20.05 18.99 21.92 23.05 21.62
41.10 xx #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
41.20 1393 654.1 3.87 4.68 4.80 6.62 7.53 7.38 8.70 9.56 9.18 11.46 12.15 11.53 13.44 14.08 13.19 15.53 16.11 14.94
41.30 846 591.2 3.85 4.62 4.66 6.65 7.40 7.15 8.60 9.24 8.78 11.11 11.66 10.91 13.08 13.52 12.53 15.08 15.43 14.18
42.10 7591 1450.8 5.50 7.27 8.12 9.80 11.97 12.69 12.95 15.27 15.84 17.46 19.79 20.20 20.41 22.74 23.10 23.57 25.94 26.11
42.20 1690 1316.9 5.61 7.29 7.98 10.00 11.86 12.33 13.06 15.08 15.31 17.47 19.36 19.39 20.27 22.22 22.15 23.33 25.40 25.04
43.00 1012 1001.9 10.47 11.46 11.09 16.12 16.82 15.59 19.98 20.56 18.72 25.29 25.54 22.98 29.40 29.20 26.20 34.09 33.20 29.45
43.20 857 646.0 10.42 10.37 9.47 16.76 15.82 13.62 21.26 19.77 16.44 28.11 25.16 20.37 33.23 29.62 23.52 39.04 34.00 27.10
44.10 7592 1578.9 9.72 11.90 12.61 15.72 17.60 17.82 19.60 21.70 21.54 24.70 26.94 26.29 28.88 31.21 30.15 33.49 35.66 33.98
44.20 1307 1472.8 9.89 11.80 12.30 15.68 17.37 17.34 19.53 21.27 20.91 24.57 26.48 25.55 28.72 30.55 29.11 33.10 34.58 32.62
45.00 7569 20309.4 39.00 35.40 37.61 58.50 50.74 54.29 118.13 141.57 151.92 157.71 184.63 195.03 190.19 217.65 227.38 221.88 251.95 261.28
45.10 1028 20060.8 43.60 35.47 37.50 64.77 50.42 54.15 118.30 141.76 151.90 157.90 184.91 194.95 190.51 217.96 227.34 222.20 252.23 260.93
45.20 7572 1027.7 34.26 26.23 17.67 50.41 36.28 24.25 78.59 54.05 33.98 96.92 64.52 40.08 110.07 72.38 44.79 124.28 80.53 49.61
45.30 7573 19033.1 26.38 33.05 36.24 42.06 49.57 52.40 117.51 140.64 149.54 156.78 183.17 191.52 188.95 215.81 223.21 220.35 249.64 255.98
45.40 2074 18169.0 26.98 33.69 36.25 43.30 50.73 52.50 119.26 142.52 150.18 158.64 184.89 191.47 190.78 217.99 223.52 223.30 251.85 255.98
46.00 1503 1435.6 12.77 12.31 10.80 19.22 18.04 15.05 34.88 30.07 26.37 46.86 39.76 34.99 55.92 47.60 41.47 65.47 55.48 47.54
46.10 681 343.2 18.33 12.64 7.68 26.00 16.97 10.14 35.53 22.94 13.45 42.96 27.44 15.85 49.13 30.85 17.61 56.15 34.14 19.39
46.20 xx #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
46.30 1532 783.3 19.25 14.37 10.00 27.61 19.68 13.44 39.67 28.75 19.50 48.66 34.53 23.43 55.91 39.31 26.40 64.32 44.07 29.34
47.10 968 2700.5 27.65 25.33 21.00 42.31 36.10 29.42 74.15 62.65 49.43 96.23 77.56 61.56 113.92 89.98 71.68 127.47 103.65 83.43
47.20 1559 2104.8 22.29 17.11 14.73 32.71 24.23 20.71 50.18 41.52 35.78 64.06 54.35 45.24 73.78 64.52 53.43 83.64 75.29 63.00
48.10 7561 6509.5 52.70 53.27 47.69 79.38 76.12 65.08 142.62 132.27 112.17 176.34 159.62 134.46 205.24 181.23 149.95 237.43 206.81 167.81
48.20 1544 5654.0 64.12 57.33 48.10 95.31 81.88 67.12 155.85 136.19 109.25 189.64 160.98 128.48 218.39 181.45 139.00 251.26 198.99 153.13
48.30 1593 4212.3 39.92 34.49 30.74 57.41 49.14 42.36 90.10 80.95 71.38 112.20 99.32 83.15 128.30 116.61 95.10 149.37 134.39 110.47
48.40 1612 3616.4 26.04 26.99 24.38 38.89 38.19 33.93 80.85 74.04 60.83 109.75 94.58 76.62 129.92 112.44 90.14 152.44 129.42 105.52
49.10 1957 81639.3 64.06 79.81 88.55 97.87 118.27 127.48 203.78 241.15 271.33 268.61 313.57 341.82 321.01 371.90 402.36 376.35 427.56 456.57
49.20 1319 78209.0 76.14 79.08 84.62 112.21 115.44 122.64 207.68 245.17 272.35 273.79 318.53 342.33 326.78 379.10 405.10 386.23 434.43 456.61
49.30 975 80723.4 63.62 79.94 87.83 98.07 117.38 126.20 204.48 241.58 271.15 269.36 314.39 341.77 321.78 373.10 401.86 377.36 428.66 456.63
49.40 7565 816.8 27.25 22.63 16.48 42.86 33.25 22.60 52.57 40.25 27.39 65.18 49.27 33.40 77.05 55.56 37.43 90.31 62.27 41.89
49.50 1631 79906.6 63.66 79.17 86.15 97.72 115.86 123.29 205.08 242.72 270.85 270.19 315.13 341.58 322.47 374.08 401.38 378.27 429.44 455.97
49.70 1005 79258.0 64.08 79.18 85.91 98.05 115.61 122.89 205.99 243.55 271.10 271.28 315.86 341.73 324.25 374.96 402.55 380.25 430.58 455.90
49.80 7568 559.2 21.92 17.50 11.86 31.09 24.72 16.22 47.43 35.96 22.99 58.82 42.79 26.98 68.04 47.78 29.87 77.19 53.15 32.79
49.90 7616 78698.7 64.05 78.57 84.68 97.87 114.61 122.47 205.99 243.55 270.57 271.28 315.85 341.09 324.25 374.95 401.81 380.25 430.57 455.11
50.00 1649 88887.7 113.08 125.44 121.38 169.00 177.42 172.38 276.39 282.11 284.53 352.55 357.52 358.48 411.32 415.58 422.29 476.80 480.03 478.65
50.10 1000 89408.5 108.43 121.91 121.60 160.10 174.24 172.86 264.72 279.71 283.55 340.45 355.01 357.69 396.73 412.01 421.62 465.07 476.63 478.73
50.20 770 88148.8 112.53 122.95 118.87 167.59 173.58 170.08 273.38 277.53 284.13 348.09 353.40 357.99 405.36 409.50 421.69 471.15 472.95 478.01
51.10 1442 17973.7 28.53 34.99 37.50 45.35 52.87 54.52 121.70 145.46 153.29 162.29 189.07 195.82 195.71 222.68 228.48 228.52 257.53 262.28

Peak Flows (cms)
Flow 

Node #
Hyd#

2-yr AES 5-yr AES 10-yr AES 25-yr AES 50-yr AES 100-yr AES
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APPENDIX 6 

Existing 350 and 500-Year Design 
Storm Results 



Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Existing Condition
350yr and 500yr without ponds 1/1

Area 350-yr AES 500-yr AES Area 350-yr AES 500-yr AES Area 350-yr AES 500-yr AES
ha 12h 12h ha 12h 12h ha 12h 12h

1.00 3933 2223.1 15.85 17.31 13.90 822 29725.9 178.58 197.88 32.20 732 2420.6 72.71 78.09
1.10 735 2223.1 15.89 17.35 14.00 1769 2395.4 75.93 81.86 32.21 455 46.1 6.42 6.78
1.20 7488 1025.5 8.40 9.18 14.10 1812 1487.9 73.31 79.18 32.22 826 180.6 11.82 12.66
1.30 7487 1124.0 7.20 7.84 14.20 1818 1275.7 58.31 63.00 32.24 499 52.1 3.00 3.21
2.00 7489 3035.0 20.81 22.79 14.30 919 928.6 34.52 37.36 32.30 7598 113.3 10.24 10.95
2.10 7490 4074.8 26.50 29.07 14.40 1826 877.6 33.45 36.18 32.31 1198 74.8 7.57 8.07
2.20 1081 3451.7 23.29 25.52 14.50 895 694.3 30.69 33.10 32.32 501 25.2 2.03 2.18
2.30 11 416.7 2.63 2.89 15.10 1620 6032.0 114.77 125.02 32.33 500 42.7 2.50 2.67
3.10 17 173.4 0.98 1.12 15.20 1736 4239 97.50 105.50 32.40 7597 3156.9 88.35 95.26
3.20 2555 736.5 4.00 4.46 16.10 7548 9000.0 130.98 142.23 32.41 1895 2971.2 87.13 93.79
3.30 1256 736.5 4.05 4.51 16.20 1447 7147.0 121.38 133.48 32.42 1734 2524.6 75.47 81.08
3.40 7491 1030.8 5.92 6.64 17.00 7549 3084.0 74.37 80.97 32.70 7596 216.8 14.11 15.10
3.50 18 296.9 3.02 3.31 17.10 1011 1069.7 17.31 18.78 33.10 1135 562.2 43.34 45.98
3.60 19 439.6 1.22 1.40 17.20 7550 759.4 55.77 60.33 33.11 7594 904.8 61.74 66.07
4.10 7493 8115.4 38.61 43.02 17.30 1855 1829.0 72.75 78.75 33.12 7595 5398.3 126.23 136.52
4.20 766 5105.6 31.13 34.26 17.40 7551 1220.4 9.53 10.70 33.13 2006 688.3 58.06 61.59
4.30 2009 7238.0 37.03 41.09 17.50 942 3049.4 75.98 82.41 33.14 524 99.6 6.22 6.61
4.40 23 588.7 1.72 1.98 18.00 2643 13007.4 137.21 153.19 33.15 1907 771.2 62.33 66.42
4.50 7492 6649.4 35.57 39.38 18.10 7541 13744.4 136.22 151.64 33.16 1318 827.1 62.29 67.10
5.00 7494 2712.0 13.06 14.76 18.20 1844 12084.0 150.86 164.42 33.30 1652 5138.8 124.08 134.09
5.10 1663 2457.7 11.34 12.85 19.00 2018 1106.9 13.43 14.74 34.00 2066 1726.0 40.82 43.86
5.20 7497 1883.4 9.24 10.44 19.10 7540 3616.7 37.76 41.50 34.20 902 880.6 18.67 20.12
5.30 30 438.2 1.52 1.74 19.11 7544 791.1 8.15 8.96 34.30 534 362.9 8.13 8.75
5.40 740 1597.6 7.65 8.63 19.20 7547 1394.8 16.78 18.41 34.40 533 149.0 4.85 5.21
5.50 7495 902.0 4.54 5.09 19.30 7546 736.6 7.08 7.77 35.10 1380 2765.3 64.13 68.29
5.60 7496 695.7 3.12 3.54 19.40 1184 2131.5 23.67 25.98 35.20 1424 2678.3 64.51 68.93
6.00 803 1518.4 25.37 27.37 19.50 7543 2266.4 24.92 27.36 35.30 7604 207.0 19.69 21.00
6.01 2022 1157.9 18.65 20.51 19.60 7542 1149.4 11.27 12.40 35.40 7605 2426.6 47.22 50.71
6.02 725 1143.5 20.06 21.65 19.70 1205 3415.8 36.10 39.66 35.50 1915 2357.8 47.03 50.52
6.03 7502 335.7 4.95 5.31 19.80 807 1010.3 9.96 10.94 35.70 926 2014.8 45.77 49.18
6.04 1044 288.7 3.37 3.70 19.90 329 219.1 1.82 2.00 36.00 7606 1114.4 36.58 39.44
6.05 7503 807.8 15.16 16.34 20.00 7539 518.6 32.35 35.02 36.10 724 1032.8 35.99 38.72
6.06 842 774.9 16.78 18.00 21.10 2343 18954.0 162.08 181.15 36.20 7608 452.9 16.40 17.55
6.08 48 89.4 9.87 10.56 21.20 1306 18077.2 164.40 184.59 36.40 7609 579.9 20.34 21.88
6.09 xx #N/A #N/A #N/A 21.30 1856 17361.1 164.20 183.16 37.00 729 2417.3 67.78 72.61
6.10 7500 685.5 6.91 7.44 21.40 7536 18252.7 164.35 184.43 37.10 7610 924.7 21.35 22.87
6.11 728 649.4 5.16 5.70 21.50 7537 392.4 32.84 35.46 37.20 7611 1492.5 48.12 51.48
6.12 7498 92.5 1.83 2.00 21.60 1312 18645.1 164.39 184.59 37.30 1477 1186.3 37.28 39.80
6.13 7499 556.9 3.97 4.42 22.10 7583 441.3 7.52 8.15 37.40 1025 651.9 18.03 19.34
6.14 1789 469.2 3.00 3.36 22.20 7584 1640.9 46.94 51.59 37.50 7612 534.4 19.69 20.99
7.10 7515 4776.4 39.94 43.94 22.30 7585 1215.7 50.90 54.44 38.10 7607 3377.9 83.97 90.34
7.11 7508 2122.7 29.03 31.55 22.40 7586 174.0 4.27 4.59 38.30 1940 2931.7 76.20 81.76
7.20 909 4703.9 40.18 44.23 22.50 7310 1053.4 57.04 61.01 39.00 726 14091.6 304.08 328.46
7.30 59 395.4 1.38 1.58 22.55 7315 903.7 58.57 62.60 39.10 590 25.2 2.01 2.14
7.40 7511 4308.5 38.81 42.65 22.60 7588 568.1 25.26 27.39 39.20 1796 7788.5 166.76 179.45
7.50 1738 3986.2 37.72 41.32 22.61 7333 320.2 15.78 16.86 39.30 1456 4492.3 114.56 123.31
7.60 7510 581.2 2.73 3.13 22.62 7345 111.6 1.46 1.59 39.50 1776 7366.5 166.40 178.84
7.70 7509 3405.0 35.08 38.29 22.70 7587 335.6 33.31 35.21 39.60 7603 4601.2 116.48 125.50
7.80 1729 3320.8 33.83 36.97 22.71 7321 134.9 18.99 20.04 40.10 7590 14856.7 303.14 327.72
7.90 7507 1198.1 6.47 7.34 22.80 7617 312.5 4.35 4.71 40.20 1469 14158.5 304.31 328.53
8.10 1754 18104.4 78.71 87.74 22.81 7364 125.6 1.77 1.92 40.25 7593 347.7 47.14 49.78
8.20 1832 16379.5 75.60 85.37 22.82 7361 148.9 1.55 1.69 40.30 1373 14590.8 305.04 329.31
8.30 731 10827.4 47.65 53.50 22.90 7365 72.5 1.95 2.09 41.00 1819 983.7 32.89 35.36
8.50 1782 17071.2 76.00 85.41 23.10 7580 2529.3 50.54 55.06 41.10 xx #N/A #N/A #N/A
8.60 77 160.9 3.22 3.69 23.20 7275 2082.2 54.45 59.73 41.20 1393 654.1 22.94 24.60
8.70 1332 16670.5 75.56 85.28 24.10 7582 556.9 44.38 47.79 41.30 846 591.2 21.57 23.06
8.90 7514 11603.1 49.65 55.90 24.11 7435 100.7 13.50 14.29 42.10 7591 1450.8 37.55 40.20
9.10 7519 20331.9 83.00 93.05 24.12 7618 351.6 29.90 32.04 42.20 1690 1316.9 34.07 36.68
9.20 1471 19584.4 83.66 93.74 24.13 7431 168.5 19.28 20.61 43.00 1012 1001.9 52.86 57.41
9.30 915 18812.2 80.32 89.74 24.20 7581 594.8 11.38 12.22 43.20 857 646.0 59.18 62.87
9.50 7516 561.1 14.56 16.19 24.21 7403 517.7 11.59 12.43 44.10 7592 1578.9 58.85 62.48
9.60 7517 18251.1 78.91 88.02 25.00 7388 1516.6 48.44 51.88 44.20 1307 1472.8 58.71 62.04

10.00 7518 6339.7 86.60 95.68 25.01 7451 19.6 2.57 2.72 45.00 7569 20309.4 379.56 409.26
10.10 1850 6321.8 86.47 95.68 25.02 7619 1302.9 44.63 47.71 45.10 1028 20060.8 379.14 408.87
10.11 7524 1022.0 12.94 14.81 25.10 7579 2003.0 69.54 75.76 45.20 7572 1027.7 107.88 114.44
10.12 7525 1148.4 13.80 15.54 25.20 7396 1151.7 53.96 57.90 45.30 7573 19033.1 370.32 399.57
10.13 1762 2170.4 26.37 30.03 26.10 7576 5169.2 127.14 136.76 45.40 2074 18169.0 372.32 401.12
10.20 7520 315.3 16.48 17.57 26.20 7249 5155.4 128.44 138.03 46.00 1503 1435.6 132.20 139.93
10.30 7521 6006.5 82.31 91.30 26.21 7578 463.6 58.72 62.24 46.10 681 343.2 45.17 48.01
10.40 767 5862.5 80.65 89.59 26.30 7577 4691.8 87.48 94.07 46.20 xx #N/A #N/A #N/A
10.50 7523 2915.9 42.06 46.32 26.40 7258 4532.3 89.07 96.94 46.30 1532 783.3 74.13 79.19
10.60 1841 2791.6 40.75 44.98 27.00 435 862.2 119.98 126.70 47.10 968 2700.5 221.30 240.71
10.70 7527 765.0 18.53 19.89 27.01 434 80.4 9.22 9.83 47.20 1559 2104.8 178.14 190.39
10.80 7526 2026.6 24.90 27.82 27.10 7570 57899.6 368.77 405.87 48.10 7561 6509.5 318.28 345.09
10.90 7522 2946.5 38.60 43.31 27.20 1087 57819.3 368.14 407.78 48.20 1544 5654.0 305.40 328.02
11.10 7530 27492.3 168.75 187.45 27.30 1109 50221.0 327.79 360.35 48.30 1593 4212.3 254.80 273.02
11.20 1794 26671.6 164.70 182.81 27.31 7571 56957.1 368.14 407.78 48.40 1612 3616.4 241.71 260.69
11.30 1668 27208.5 166.68 184.87 27.40 1073 49548.7 329.47 362.26 49.10 1957 81639.3 626.87 689.10
12.00 7531 862.0 36.47 39.01 27.50 1298 55390.2 372.95 411.04 49.20 1319 78209.0 631.30 697.72
12.10 1720 509.6 27.10 28.91 27.60 1258 56155.8 372.92 410.98 49.30 975 80723.4 627.94 690.66
12.20 139 191.7 10.48 11.18 28.00 1890 888.8 24.57 26.68 49.40 7565 816.8 88.72 95.09
12.30 140 317.9 16.64 17.75 29.10 1067 1651.9 34.10 37.03 49.50 1631 79906.6 628.25 692.19
13.10 7532 30594.8 176.39 195.75 29.20 1879 1614.8 34.05 36.94 49.70 1005 79258.0 628.01 693.75
13.11 1099 28926.4 179.20 198.59 29.40 1337 1372.0 33.19 36.00 49.80 7568 559.2 74.13 78.64
13.20 1625 28354.3 179.74 198.78 29.50 1740 1248.2 31.77 34.48 49.90 7616 78698.7 627.98 693.71
13.30 1548 30540.7 176.41 195.79 30.00 1124 1405.2 45.00 48.50 50.00 1649 88887.7 812.53 878.76
13.40 143 95.7 9.72 10.42 31.00 7601 994.9 27.75 29.77 50.10 1000 89408.5 806.24 876.88
13.50 1972 30363.9 176.88 196.16 31.20 1342 714.2 20.45 22.01 50.20 770 88148.8 805.54 870.83
13.60 xx #N/A #N/A #N/A 31.30 xx #N/A #N/A #N/A 51.10 1442 17973.7 372.20 401.20
13.70 7535 408.1 51.55 54.91 31.40 479 258.8 5.14 5.54
13.80 7534 29955.8 176.88 196.16 32.10 1395 3487.0 93.77 101.19

Peak Flows (cms)
Flow 
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APPENDIX 7 

Existing Regional Storm Results 



Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Existing Condition
Regional storm without ponds 1/1

Area Regional Storm Area Regional Storm
ha Peak Flows (cms) ha Peak Flows (cms)

1.00 3933 6242.7 30.6 99.2% 2223.1 53.64 22.61 7333 3085.2 7.5 100.0% 320.2 23.41
1.10 735 5151.2 20.8 100.0% 2223.1 54.31 22.62 7345 2467.8 4.8 100.0% 111.6 4.36
1.20 7488 5102.7 20.5 100.0% 1025.5 28.12 22.70 7587 5100.5 20.4 100.0% 335.6 37.27
1.30 7487 4289.4 14.5 100.0% 1124.0 24.08 22.71 7321 2506.2 4.9 100.0% 134.9 19.66
2.00 7489 8046.9 50.9 98.2% 3035.0 74.60 22.80 7617 3255.0 8.3 100.0% 312.5 12.68
2.10 7490 9683.4 73.6 97.1% 4074.8 98.37 22.81 7364 2686.7 5.7 100.0% 125.6 5.18
2.20 1081 8120.8 51.8 98.2% 3451.7 84.73 22.82 7361 2576.2 5.2 100.0% 148.9 4.92
2.30 11 3750.8 11.0 100.0% 416.7 10.63 22.90 7365 1734.0 2.4 100.0% 72.5 4.26
3.10 17 1981.5 3.1 100.0% 173.4 6.06 23.10 7580 14237.7 159.2 94.8% 2529.3 121.23
3.20 2555 4854.7 18.5 100.0% 736.5 18.95 23.20 7275 10255.7 82.6 97.1% 2082.2 121.31
3.30 1256 3536.7 9.8 100.0% 736.5 19.20 24.10 7582 5595.4 24.6 100.0% 556.9 61.33
3.40 7491 5152.2 20.8 100.0% 1030.8 29.80 24.11 7435 1700.7 2.3 100.0% 100.7 14.52
3.50 18 2359.2 4.4 100.0% 296.9 12.14 24.12 7618 4532.3 16.1 100.0% 351.6 39.48
3.60 19 3463.8 9.4 100.0% 439.6 7.59 24.13 7431 2739.3 5.9 100.0% 168.5 22.96
4.10 7493 14798.8 172.0 94.2% 8115.4 174.14 24.20 7581 7956.5 49.7 98.2% 594.8 25.15
4.20 766 9905.3 77.1 97.1% 5105.6 123.96 24.21 7403 7030.5 38.8 99.2% 517.7 26.19
4.30 2009 14306.6 160.8 94.8% 7238.0 161.02 25.00 7388 10210.4 81.9 97.1% 1516.6 91.45
4.40 23 3605.7 10.2 100.0% 588.7 10.82 25.01 7451 2572.4 5.2 100.0% 19.6 2.84
4.50 7492 14240.3 159.3 94.8% 6649.4 151.49 25.02 7619 9602.8 72.4 97.1% 1302.9 82.47
5.00 7494 8596.1 58.0 99.2% 2712.0 67.60 25.10 7579 11846.6 110.2 96.3% 2003.0 127.32
5.10 1663 6743.8 35.7 99.2% 2457.7 59.31 25.20 7396 7985.3 50.1 98.2% 1151.7 81.39
5.20 7497 6633.5 34.6 99.2% 1883.4 47.18 26.10 7576 16305.8 208.8 93.5% 5169.2 251.84
5.30 30 4429.4 15.4 100.0% 438.2 8.49 26.20 7249 16229.2 206.9 93.5% 5155.4 252.13
5.40 740 5095.8 20.4 100.0% 1597.6 39.53 26.21 7578 4956.6 19.3 100.0% 463.6 60.70
5.50 7495 4655.3 17.0 100.0% 902.0 22.97 26.30 7577 16158.5 205.1 93.5% 4691.8 209.94
5.60 7496 5010.3 19.7 100.0% 695.7 16.59 26.40 7258 14227.9 159.0 94.8% 4532.3 204.73
6.00 803 8472.0 28.2 98.2% 1518.4 67.09 27.00 435 3645.4 10.4 100.0% 862.2 123.53
6.01 2022 6238.4 30.6 99.2% 1157.9 47.61 27.01 434 4144.1 13.5 100.0% 80.4 11.47
6.02 725 5873.6 27.1 99.2% 1143.5 47.18 27.10 7570 45638.6 1635.9 74.4% 57899.6 756.50
6.03 7502 4161.5 13.6 100.0% 335.7 14.16 27.20 1087 45347.9 1615.1 74.4% 57819.3 756.45
6.04 1044 2696.3 5.7 100.0% 288.7 12.23 27.30 1109 41107.4 1327.2 76.6% 50221.0 798.93
6.05 7503 5689.6 25.4 99.2% 807.8 33.16 27.31 7571 45343.5 1614.8 74.4% 56957.1 756.45
6.06 842 xx xx 100.0% 774.9 31.84 27.40 1073 39459.7 1222.9 76.6% 49548.7 801.00
6.08 48 xx xx 100.0% 89.4 12.54 27.50 1298 41212.9 1334.0 76.6% 55390.2 881.81
6.09 xx xx xx xx #N/A #N/A 27.60 1258 41896.0 1378.6 76.6% 56155.8 880.39
6.10 7500 5327.0 22.3 100.0% 685.5 23.07 28.00 1890 7299.4 41.8 99.2% 888.8 57.55
6.11 728 5164.7 20.9 100.0% 649.4 22.03 29.10 1067 15192.9 181.3 94.2% 1651.9 79.22
6.12 7498 2055.3 3.3 100.0% 92.5 6.11 29.20 1879 14142.1 157.1 94.8% 1614.8 76.04
6.13 7499 5172.4 21.0 100.0% 556.9 17.63 29.40 1337 11591.4 105.5 96.3% 1372.0 76.34
6.14 1789 4865.7 18.6 100.0% 469.2 14.03 29.50 1740 10163.2 81.1 97.1% 1248.2 73.94
7.10 7515 9899.7 77.0 97.1% 4776.4 144.80 30.00 1124 6225.5 30.4 99.2% 1405.2 94.58
7.11 7508 7866.6 48.6 98.2% 2122.7 87.35 31.00 7601 7296.7 41.8 99.2% 994.9 61.63
7.20 909 8996.9 63.6 98.2% 4703.9 147.12 31.20 1342 4499.6 15.9 100.0% 714.2 45.67
7.30 59 4214.3 13.9 100.0% 395.4 8.05 31.30 xx 4119.0 13.3 xx #N/A #N/A
7.40 7511 8976.5 63.3 98.2% 4308.5 139.31 31.40 479 4374.5 15.0 100.0% 258.8 12.76
7.50 1738 8149.0 52.2 98.2% 3986.2 133.21 32.10 1395 12812.4 128.9 95.4% 3487.0 196.23
7.60 7510 5764.7 26.1 99.2% 581.2 15.11 32.20 732 7351.8 42.4 99.2% 2420.6 156.30
7.70 7509 8126.4 51.9 98.2% 3405.0 118.48 32.21 455 1059.7 0.9 100.0% 46.1 6.72
7.80 1729 7837.8 48.2 98.2% 3320.8 115.70 32.22 826 3091.9 7.5 100.0% 180.6 17.20
7.90 7507 6991.0 38.4 99.2% 1198.1 32.97 32.24 499 1400.0 1.5 100.0% 52.1 4.95
8.10 1754 19844.2 309.3 89.4% 18104.4 349.98 32.30 7598 3585.1 10.1 100.0% 113.3 12.78
8.20 1832 15977.2 200.5 93.5% 16379.5 365.10 32.31 1198 1764.0 2.4 100.0% 74.8 9.09
8.30 731 14854.0 173.3 94.2% 10827.4 228.18 32.32 501 832.6 0.5 100.0% 25.2 2.87
8.50 1782 18393.4 265.7 92.0% 17071.2 356.20 32.33 500 1314.8 1.4 100.0% 42.7 4.05
8.60 77 2000.5 3.1 100.0% 160.9 14.15 32.40 7597 12781.2 128.3 95.4% 3156.9 183.69
8.70 1332 18296.4 262.9 92.0% 16670.5 354.94 32.41 1895 10263.8 82.7 97.1% 2971.2 184.84
8.90 7514 15956.3 200.0 93.5% 11603.1 241.06 32.42 1734 8743.1 60.0 98.2% 2524.6 161.45
9.10 7519 25438.4 508.2 86.7% 20331.9 339.17 32.70 7596 4653.3 17.0 100.0% 216.8 20.34
9.20 1471 23347.1 428.1 89.4% 19584.4 362.87 33.10 1135 5779.3 26.2 99.2% 562.2 56.30
9.30 915 20291.1 323.4 89.4% 18812.2 354.91 33.11 7594 10568.8 87.7 97.1% 904.8 85.33
9.50 7516 3438.2 9.3 100.0% 561.1 44.99 33.12 7595 18082.2 256.8 92.0% 5398.3 268.98
9.60 7517 20329.8 324.6 89.4% 18251.1 350.31 33.13 2006 7174.2 40.4 99.2% 688.3 73.27

10.00 7518 10232.8 82.2 97.1% 6339.7 281.16 33.14 524 xx xx 100.0% 99.6 9.12
10.10 1850 9806.0 75.5 97.1% 6321.8 281.16 33.15 1907 7834.0 48.2 98.2% 771.2 79.96
10.11 7524 2448.7 4.7 100.0% 1022.0 57.64 33.16 1318 8036.4 50.7 98.2% 827.1 83.54
10.12 7525 4129.0 13.4 100.0% 1148.4 56.72 33.30 1652 15213.4 181.8 94.2% 5138.8 270.63
10.13 1762 5309.0 22.1 100.0% 2170.4 114.23 34.00 2066 7620.1 45.6 98.2% 1726.0 91.47
10.20 7520 4634.5 16.9 100.0% 315.3 24.69 34.20 902 4534.1 16.1 100.0% 880.6 45.44
10.30 7521 9689.1 73.7 97.1% 6006.5 271.69 34.30 534 3616.5 10.3 100.0% 362.9 19.21
10.40 767 9101.0 65.1 97.1% 5862.5 267.83 34.40 533 4410.9 15.3 100.0% 149.0 10.34
10.50 7523 7961.5 49.8 98.2% 2915.9 124.98 35.10 1380 14854.4 173.3 94.2% 2765.3 127.71
10.60 1841 7071.9 39.3 99.2% 2791.6 124.74 35.20 1424 14320.7 161.1 94.8% 2678.3 123.20
10.70 7527 3270.1 8.4 100.0% 765.0 42.07 35.30 7604 4476.1 15.7 100.0% 207.0 22.96
10.80 7526 7017.7 38.7 99.2% 2026.6 85.26 35.40 7605 14147.6 157.2 94.8% 2426.6 99.20
10.90 7522 8943.2 62.8 98.2% 2946.5 147.32 35.50 1915 13658.8 146.5 94.8% 2357.8 99.21
11.10 7530 30343.1 723.1 82.4% 27492.3 492.07 35.70 926 10217.0 82.0 97.1% 2014.8 100.62
11.20 1794 25560.2 513.1 86.7% 26671.6 526.05 36.00 7606 6885.2 37.2 99.2% 1114.4 74.11
11.30 1668 27866.0 609.9 84.0% 27208.5 500.84 36.10 724 5603.0 24.7 100.0% 1032.8 72.83
12.00 7531 4625.6 16.8 100.0% 862.0 65.22 36.20 7608 5557.0 24.3 100.0% 452.9 32.36
12.10 1720 2422.2 4.6 100.0% 509.6 44.01 36.40 7609 5516.6 23.9 100.0% 579.9 40.59
12.20 139 2147.6 3.6 100.0% 191.7 16.84 37.00 729 6018.1 28.4 99.2% 2417.3 145.53
12.30 140 2225.0 3.9 100.0% 317.9 27.19 37.10 7610 5937.7 27.7 99.2% 924.7 48.22
13.10 7532 39354.8 1216.4 76.6% 30594.8 438.80 37.20 7611 5871.0 27.1 99.2% 1492.5 98.53
13.11 1099 32219.0 815.3 82.4% 28926.4 508.50 37.30 1477 5271.9 21.8 100.0% 1186.3 77.67
13.20 1625 30331.8 722.6 82.4% 28354.3 510.85 37.40 1025 5169.4 21.0 100.0% 651.9 41.91
13.30 1548 38734.2 1178.4 79.3% 30540.7 469.28 37.50 7612 2918.4 6.7 100.0% 534.4 36.20
13.40 143 1786.5 2.5 100.0% 95.7 13.35 38.10 7607 12586.8 124.4 95.4% 3377.9 175.51
13.50 1972 38627.3 1171.9 79.3% 30363.9 470.04 38.30 1940 9966.9 78.0 97.1% 2931.7 163.60
13.60 xx 37996.5 1133.9 xx #N/A #N/A 39.00 726 18195.4 260.0 92.0% 14091.6 639.79
13.70 7535 3319.2 8.7 100.0% 408.1 55.07 39.10 590 3044.0 7.3 100.0% 25.2 2.71
13.80 7534 37808.3 1122.7 79.3% 29955.8 470.04 39.20 1796 17025.4 227.7 92.7% 7788.5 341.47
13.90 822 35679.8 999.8 80.8% 29725.9 490.11 39.30 1456 12500.9 122.7 95.4% 4492.3 237.83
14.00 1769 8117.8 51.8 98.2% 2395.4 168.74 39.50 1776 15048.5 177.9 94.2% 7366.5 344.80
14.10 1812 6160.4 29.8 99.2% 1487.9 122.10 39.60 7603 14310.1 160.8 94.8% 4601.2 241.59
14.20 1818 5834.2 26.7 99.2% 1275.7 100.34 40.10 7590 21481.7 362.4 89.4% 14856.7 629.82
14.30 919 5270.2 21.8 100.0% 928.6 65.70 40.20 1469 18400.1 265.9 92.0% 14158.5 642.64
14.40 1826 4638.9 16.9 100.0% 877.6 60.84 40.25 7593 4491.0 15.8 100.0% 347.7 49.85
14.50 895 4269.5 14.3 100.0% 694.3 51.35 40.30 1373 19118.2 287.1 89.4% 14590.8 636.13
15.10 1620 12723.9 127.2 95.4% 6032.0 313.57 41.00 1819 9365.9 68.9 97.1% 983.7 62.56
15.20 1736 10541.6 87.3 97.1% 4239.0 241.25 41.10 xx 7727.1 46.9 xx #N/A #N/A
16.10 7548 18368.2 265.0 92.0% 9000.0 399.05 41.20 1393 6046.1 28.7 99.2% 654.1 43.62
16.20 1447 15859.5 197.5 93.5% 7147.0 348.74 41.30 846 4863.0 18.6 100.0% 591.2 40.34
17.00 7549 6832.8 36.7 99.2% 3084.0 157.34 42.10 7591 14842.0 173.0 94.2% 1450.8 78.00
17.10 1011 6143.9 29.6 99.2% 1069.7 34.90 42.20 1690 12925.5 131.2 95.4% 1316.9 67.89
17.20 7550 4034.7 12.8 100.0% 759.4 91.28 43.00 1012 9127.6 65.4 97.1% 1001.9 82.75
17.30 1855 6154.9 29.8 99.2% 1829.0 124.96 43.20 857 4751.8 17.7 100.0% 646.0 69.27
17.40 7551 6105.0 29.3 99.2% 1220.4 49.05 44.10 7592 15023.3 177.3 94.2% 1578.9 102.84
17.50 942 6306.6 31.2 99.2% 3049.4 155.72 44.20 1307 13469.7 142.5 94.8% 1472.8 96.96
18.00 2643 21095.7 349.5 89.4% 13007.4 465.64 45.00 7569 29473.1 682.2 84.0% 20309.4 753.76
18.10 7541 21621.1 367.2 89.4% 13744.4 473.69 45.10 1028 27792.1 606.6 84.0% 20060.8 754.57
18.20 1844 18478.2 268.2 92.0% 12084.0 479.95 45.20 7572 7390.2 42.9 98.2% 1027.7 117.37
19.00 2018 4565.2 16.4 100.0% 1106.9 49.97 45.30 7573 27719.7 603.5 84.0% 19033.1 736.04
19.10 7540 9055.3 64.4 98.2% 3616.7 139.79 45.40 2074 23261.6 425.0 89.4% 18169.0 780.53
19.11 7544 4271.9 14.3 100.0% 791.1 31.35 46.00 1503 7575.4 45.1 98.2% 1435.6 151.03
19.20 7547 6577.5 34.0 99.2% 1394.8 61.03 46.10 681 3945.8 12.2 100.0% 343.2 48.43
19.30 7546 5702.0 25.5 99.2% 736.6 26.17 46.20 xx 7520.6 44.4 xx #N/A #N/A
19.40 1184 6598.8 34.2 99.2% 2131.5 86.59 46.30 1532 6055.1 28.8 99.2% 783.3 87.48
19.50 7543 7789.4 47.7 98.2% 2266.4 90.56 47.10 968 12930.6 131.3 95.4% 2700.5 276.69
19.60 7542 5240.5 21.6 100.0% 1149.4 43.65 47.20 1559 10758.6 90.9 96.3% 2104.8 216.59
19.70 1205 7848.9 48.4 98.2% 3415.8 133.09 48.10 7561 19317.0 293.1 89.4% 6509.5 532.74
19.80 807 4261.6 14.3 100.0% 1010.3 38.08 48.20 1544 18079.8 256.7 92.0% 5654.0 518.30
19.90 329 3765.1 11.1 100.0% 219.1 6.76 48.30 1593 15550.2 189.9 94.2% 4212.3 407.10
20.00 7539 4434.2 15.4 100.0% 518.6 52.75 48.40 1612 14639.8 168.3 94.2% 3616.4 359.31
21.10 2343 24609.4 475.7 86.7% 18954.0 555.88 49.10 1957 52300.5 2148.3 71.7% 81639.3 1168.80
21.20 1306 21980.9 379.5 89.4% 18077.2 586.31 49.20 1319 45749.4 1643.8 74.4% 78209.0 1145.14
21.30 1856 21258.4 354.9 89.4% 17361.1 581.73 49.30 975 50846.7 2030.6 71.7% 80723.4 1169.54
21.40 7536 22745.3 406.3 89.4% 18252.7 587.97 49.40 7565 6261.0 30.8 99.2% 816.8 103.49
21.50 7537 2838.0 6.3 100.0% 392.4 48.43 49.50 1631 50709.2 2019.6 71.7% 79906.6 1171.06
21.60 1312 22878.4 411.1 89.4% 18645.1 587.98 49.70 1005 46973.8 1733.0 73.3% 79258.0 1209.68
22.10 7583 4608.8 16.7 100.0% 441.3 20.04 49.80 7568 4153.2 13.5 100.0% 559.2 76.48
22.20 7584 10168.1 81.2 97.1% 1640.9 101.94 49.90 7616 46912.3 1728.5 73.3% 78698.7 1209.68
22.30 7585 6578.7 34.0 99.2% 1215.7 90.47 50.00 1649 54164.8 2304.2 70.2% 88887.7 1377.35
22.40 7586 2827.6 6.3 100.0% 174.0 9.78 50.10 1000 57367.6 2584.8 69.0% 89408.5 1324.32
22.50 7310 5630.2 24.9 100.0% 1053.4 84.16 50.20 770 52492.2 2164.1 71.7% 88148.8 1410.98
22.55 7315 5124.7 20.6 100.0% 903.7 78.63 51.10 1442 21841.6 374.7 89.4% 17973.7 778.46
22.60 7588 4676.6 17.2 100.0% 568.1 43.93
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APPENDIX 8 

Future 2 to 100-Year Design 
Storm Results 



Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Future Conditions
Design storms with ponds 1/4

Area
ha 6h 12h 24h 6h 12h 24h 6h 12h 24h 6h 12h 24h 6h 12h 24h 6h 12h 24h

1.00 3933 2223.1 1.50 2.12 2.51 2.90 3.73 4.21 4.25 5.27 5.78 5.91 7.09 7.64 7.26 8.56 9.14 8.69 10.13 10.72
1.10 735 2223.1 1.50 2.12 2.52 2.91 3.75 4.22 4.26 5.28 5.79 5.92 7.11 7.65 7.27 8.58 9.16 8.70 10.15 10.74
1.20 7488 1025.5 0.78 1.10 1.31 1.49 1.92 2.18 2.27 2.81 3.08 3.13 3.75 4.04 3.83 4.53 4.84 4.59 5.35 5.67
1.30 7487 1124.0 0.74 1.03 1.20 1.43 1.81 2.02 1.99 2.44 2.66 2.77 3.28 3.51 3.40 3.96 4.19 4.06 4.66 4.90
2.00 7489 3035.0 1.87 2.66 3.16 3.67 4.75 5.36 5.45 6.78 7.42 7.63 9.18 9.85 9.43 11.12 11.82 11.32 13.19 13.91
2.10 7490 4074.8 2.29 3.26 3.89 4.51 5.85 6.64 6.82 8.48 9.31 9.58 11.54 12.42 11.88 14.03 14.93 14.30 16.66 17.61
2.20 1081 3451.7 2.08 2.96 3.51 4.09 5.29 5.96 6.07 7.55 8.24 8.52 10.23 10.97 10.54 12.41 13.17 12.67 14.73 15.52
2.30 11 416.7 0.24 0.33 0.37 0.48 0.60 0.65 0.68 0.81 0.87 0.96 1.12 1.17 1.20 1.37 1.42 1.45 1.64 1.68
3.10 17 173.4 0.00 0.01 0.02 0.04 0.07 0.09 0.09 0.14 0.16 0.19 0.25 0.27 0.29 0.36 0.37 0.40 0.48 0.49
3.20 2555 736.5 0.27 0.35 0.38 0.55 0.68 0.71 0.83 0.99 1.01 1.25 1.45 1.45 1.63 1.84 1.83 2.04 2.28 2.25
3.30 1256 736.5 0.28 0.37 0.39 0.57 0.70 0.72 0.84 1.00 1.01 1.27 1.47 1.47 1.65 1.87 1.85 2.08 2.32 2.28
3.40 7491 1030.8 0.29 0.41 0.47 0.67 0.87 0.95 1.09 1.36 1.41 1.72 2.04 2.08 2.28 2.64 2.65 2.91 3.30 3.29
3.50 18 296.9 0.28 0.37 0.39 0.57 0.68 0.69 0.81 0.93 0.92 1.15 1.28 1.24 1.43 1.57 1.50 1.73 1.88 1.78
3.60 19 439.6 0.00 0.00 0.00 0.01 0.04 0.07 0.05 0.11 0.16 0.16 0.26 0.32 0.27 0.39 0.47 0.40 0.55 0.64
4.10 7493 8115.4 2.53 3.60 4.44 4.97 6.67 8.00 8.06 10.47 12.08 11.84 14.92 16.83 15.15 18.62 20.73 18.71 22.67 25.20
4.20 766 5105.6 2.47 3.52 4.22 4.91 6.43 7.32 7.55 9.45 10.42 10.75 13.09 14.13 13.50 16.05 17.11 16.41 19.20 20.32
4.30 2009 7238.0 2.37 3.42 4.20 4.78 6.42 7.62 7.70 9.98 11.37 11.33 14.21 15.87 14.51 17.77 19.54 17.96 21.66 23.69
4.40 23 588.7 0.00 0.00 0.01 0.01 0.06 0.10 0.07 0.16 0.23 0.22 0.36 0.45 0.38 0.55 0.66 0.57 0.78 0.89
4.50 7492 6649.4 2.37 3.42 4.19 4.77 6.38 7.53 7.64 9.85 11.15 11.16 13.91 15.46 14.22 17.31 18.95 17.53 21.03 22.88
5.00 7494 2712.0 0.27 0.44 0.57 0.79 1.23 1.51 1.56 2.22 2.56 2.88 3.77 4.16 4.12 5.16 5.58 5.56 6.75 7.15
5.10 1663 2457.7 0.22 0.33 0.42 0.62 0.98 1.22 1.24 1.79 2.10 2.39 3.14 3.50 3.49 4.37 4.74 4.76 5.76 6.13
5.20 7497 1883.4 0.22 0.33 0.42 0.61 0.91 1.10 1.15 1.59 1.82 2.11 2.70 2.95 3.01 3.69 3.94 4.03 4.81 5.05
5.30 30 438.2 0.00 0.00 0.01 0.01 0.05 0.10 0.07 0.15 0.21 0.20 0.33 0.41 0.35 0.51 0.60 0.52 0.70 0.81
5.40 740 1597.6 0.22 0.33 0.39 0.57 0.81 0.94 1.01 1.36 1.53 1.80 2.27 2.46 2.54 3.08 3.27 3.39 4.00 4.17
5.50 7495 902.0 0.21 0.29 0.32 0.45 0.60 0.67 0.73 0.93 1.02 1.20 1.47 1.55 1.63 1.94 2.02 2.12 2.46 2.53
5.60 7496 695.7 0.01 0.04 0.07 0.12 0.21 0.28 0.28 0.43 0.52 0.60 0.80 0.91 0.91 1.15 1.25 1.27 1.54 1.64
6.00 803 1518.4 3.61 4.09 3.93 6.09 6.40 5.96 9.02 8.91 7.94 11.91 11.58 10.22 14.11 13.60 11.99 16.33 15.67 13.83
6.01 2022 1157.9 2.75 2.77 2.47 4.80 4.63 4.09 7.24 6.64 5.71 9.44 8.40 7.13 11.39 9.92 8.25 13.39 11.67 9.56
6.02 725 1143.5 3.87 3.51 2.89 6.05 5.47 4.65 8.44 7.69 6.27 11.20 9.92 7.68 13.53 11.51 8.78 16.56 13.61 10.19
6.03 7502 335.7 1.55 1.09 0.71 2.31 1.59 1.03 2.93 1.94 1.30 3.66 2.41 1.67 4.24 2.81 2.01 5.01 3.48 2.44
6.04 1044 288.7 0.29 0.39 0.42 0.61 0.74 0.76 0.88 1.03 1.03 1.27 1.43 1.40 1.60 1.76 1.69 1.94 2.10 2.01
6.05 7503 807.8 2.45 2.49 2.20 4.36 4.06 3.67 6.46 5.86 5.02 8.31 7.51 6.05 9.88 8.70 6.82 11.69 10.13 7.78
6.06 842 774.9 5.66 4.00 2.66 8.30 5.69 3.80 10.45 7.05 4.70 13.19 8.74 5.78 15.23 10.03 6.63 17.37 11.47 7.61
6.08 48 89.4 3.80 2.65 1.67 5.54 3.77 2.34 7.06 4.65 2.82 8.84 5.72 3.41 10.23 6.53 3.86 11.68 7.48 4.35
6.09 xx #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
6.10 7500 685.5 1.87 1.35 0.99 2.76 1.92 1.46 3.39 2.40 1.88 4.34 3.02 2.36 5.01 3.50 2.85 5.69 3.99 3.41
6.11 728 649.4 0.52 0.64 0.67 0.94 1.10 1.12 1.36 1.57 1.56 1.92 2.16 2.12 2.41 2.66 2.59 2.92 3.21 3.11
6.12 7498 92.5 0.21 0.25 0.24 0.39 0.43 0.41 0.54 0.57 0.53 0.75 0.77 0.71 0.92 0.93 0.84 1.10 1.10 0.99
6.13 7499 556.9 0.34 0.43 0.46 0.60 0.74 0.79 0.92 1.10 1.13 1.33 1.54 1.56 1.68 1.92 1.94 2.08 2.34 2.35
6.14 1789 469.2 0.21 0.27 0.28 0.40 0.49 0.50 0.61 0.73 0.73 0.93 1.08 1.08 1.21 1.38 1.37 1.52 1.71 1.69
7.10 7515 4776.4 2.77 3.69 4.19 5.13 6.70 7.52 8.66 10.73 11.28 12.94 15.40 15.80 16.55 19.21 19.51 20.38 23.46 23.60
7.11 7508 2122.7 3.25 4.07 4.34 5.86 6.88 7.00 8.92 9.90 9.60 12.15 13.09 12.49 14.67 15.65 14.76 17.45 18.45 17.28
7.20 909 4703.9 2.81 3.74 4.24 5.24 6.85 7.63 8.86 10.91 11.36 13.28 15.66 15.89 17.02 19.59 19.67 21.23 24.06 23.80
7.30 59 395.4 0.00 0.00 0.01 0.01 0.05 0.08 0.06 0.14 0.19 0.19 0.30 0.37 0.32 0.45 0.54 0.47 0.63 0.72
7.40 7511 4308.5 2.81 3.74 4.23 5.24 6.81 7.54 8.80 10.77 11.18 13.10 15.36 15.53 16.71 19.14 19.15 20.76 23.43 23.11
7.50 1738 3986.2 3.14 4.06 4.47 5.97 7.40 7.80 9.64 11.15 11.14 13.75 15.39 15.14 17.12 18.90 18.41 20.78 22.75 22.01
7.60 7510 581.2 0.00 0.00 0.01 0.02 0.09 0.16 0.12 0.27 0.37 0.38 0.59 0.72 0.65 0.90 1.04 0.96 1.26 1.40
7.70 7509 3405.0 3.14 4.06 4.47 5.96 7.31 7.66 9.51 10.91 10.83 13.38 14.82 14.49 16.48 18.04 17.46 19.83 21.54 20.72
7.80 1729 3320.8 3.27 4.13 4.43 6.04 7.20 7.42 9.37 10.55 10.37 13.13 14.38 13.92 16.12 17.46 16.75 19.41 20.87 19.88
7.90 7507 1198.1 0.02 0.08 0.13 0.20 0.42 0.59 0.55 0.90 1.11 1.21 1.69 1.93 1.85 2.41 2.66 2.58 3.23 3.47
8.10 1754 18104.4 4.40 6.01 7.44 8.07 11.16 14.03 13.96 18.73 22.93 21.19 27.70 33.06 27.80 35.57 41.49 35.11 43.87 50.47
8.20 1832 16379.5 4.45 6.04 7.46 8.11 11.12 13.86 14.14 18.85 22.15 21.37 27.71 31.87 27.84 35.59 39.96 35.35 43.63 48.51
8.30 731 10827.4 2.59 3.71 4.66 5.16 7.08 8.80 8.70 11.65 13.84 13.22 17.16 19.79 17.31 21.79 24.79 21.75 26.84 30.31
8.50 1782 17071.2 4.40 6.00 7.39 8.04 11.06 13.84 13.98 18.70 22.38 21.19 27.53 32.19 27.73 35.25 40.38 34.97 43.50 49.10
8.60 77 160.9 0.00 0.00 0.00 0.01 0.03 0.04 0.19 0.32 0.33 0.57 0.71 0.66 0.96 1.07 0.97 1.41 1.49 1.33
8.70 1332 16670.5 4.41 6.01 7.41 8.06 11.06 13.82 14.01 18.73 22.19 21.22 27.54 31.92 27.76 35.27 40.07 35.01 43.48 48.66
8.90 7514 11603.1 2.57 3.69 4.66 5.14 7.10 8.94 8.78 11.88 14.31 13.45 17.61 20.66 17.69 22.49 25.89 22.31 27.79 31.72
9.10 7519 20331.9 12.90 11.84 9.72 18.98 16.47 14.80 33.14 28.13 23.94 39.60 34.42 34.97 46.85 39.82 44.16 53.11 48.57 54.19
9.20 1471 19584.4 4.49 6.17 7.73 8.34 11.59 14.70 19.38 21.20 23.70 27.25 29.51 34.38 34.43 37.20 43.22 42.67 45.92 52.60
9.30 915 18812.2 4.42 6.04 7.49 8.11 11.24 14.21 13.94 18.73 23.32 21.18 27.75 33.67 27.81 35.67 42.20 35.13 44.02 51.41
9.50 7516 561.1 0.21 0.27 0.28 0.41 0.50 0.52 3.19 3.17 2.81 4.61 4.55 3.96 6.23 6.34 5.51 8.31 8.07 7.03
9.60 7517 18251.1 4.41 6.03 7.47 8.10 11.20 14.10 13.94 18.72 23.02 21.18 27.69 33.20 27.79 35.56 41.62 35.10 43.88 50.66

10.00 7518 6339.7 3.00 2.81 2.93 4.47 4.45 5.09 21.85 24.98 24.78 30.64 34.32 33.83 38.21 42.17 41.52 46.51 51.11 50.44
10.10 1850 6321.8 3.00 2.79 2.91 4.45 4.43 5.07 21.87 24.92 24.68 30.58 34.24 33.64 38.26 42.15 41.44 46.50 51.05 50.34
10.11 7524 1022.0 0.57 0.71 0.79 0.93 1.13 1.25 1.77 2.47 2.82 3.00 3.89 4.22 4.16 5.14 5.42 5.49 6.54 6.73
10.12 7525 1148.4 0.00 0.00 0.00 0.00 0.03 0.10 1.07 1.83 2.25 2.69 3.68 4.00 4.25 5.31 5.49 5.97 7.08 7.14
10.13 1762 2170.4 0.57 0.71 0.79 0.93 1.16 1.34 2.65 4.18 5.03 5.45 7.39 8.16 8.14 10.24 10.82 11.16 13.41 13.75
10.20 7520 315.3 2.81 2.54 2.00 4.04 3.54 2.76 7.80 6.65 5.26 9.94 8.43 6.58 11.72 9.74 7.52 13.37 11.08 8.50
10.30 7521 6006.5 1.49 2.16 2.61 3.06 3.99 4.56 19.80 22.50 22.14 28.11 31.41 30.80 35.42 39.07 38.47 43.40 47.77 47.09
10.40 767 5862.5 1.38 2.01 2.44 2.85 3.72 4.28 18.99 21.53 21.11 27.09 30.19 29.64 34.16 37.72 37.26 41.99 46.36 45.78
10.50 7523 2915.9 0.72 1.04 1.23 1.52 1.97 2.22 10.73 12.21 12.06 15.28 17.09 16.84 19.19 21.20 20.83 23.39 25.60 25.10
10.60 1841 2791.6 0.63 0.91 1.08 1.34 1.74 1.96 9.86 11.25 11.11 14.27 16.03 15.81 18.11 20.07 19.74 22.25 24.41 23.93
10.70 7527 765.0 0.48 0.68 0.80 0.97 1.25 1.39 6.76 7.44 7.19 8.94 9.57 9.13 10.63 11.20 10.60 12.34 12.87 12.11
10.80 7526 2026.6 0.16 0.23 0.28 0.37 0.49 0.56 3.18 4.25 4.92 5.89 7.58 8.24 8.51 10.41 10.99 11.38 13.46 13.92
10.90 7522 2946.5 0.76 1.06 1.32 1.39 1.84 2.23 8.27 9.32 9.06 11.81 13.10 12.83 14.97 16.53 16.54 18.60 20.77 20.71
11.10 7530 27492.3 11.56 12.07 10.87 16.55 16.89 17.70 43.74 48.77 51.29 57.65 67.88 69.46 72.28 83.61 84.86 88.87 101.19 102.28
11.20 1794 26671.6 15.28 14.27 11.59 22.87 20.16 17.70 43.33 46.37 47.80 56.22 65.20 65.41 71.30 80.90 80.74 88.06 98.78 97.91
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Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Future Conditions
Design storms with ponds 2/4

Area
ha 6h 12h 24h 6h 12h 24h 6h 12h 24h 6h 12h 24h 6h 12h 24h 6h 12h 24h

11.30 1668 27208.5 13.27 13.40 11.64 18.37 18.43 17.65 44.55 47.74 50.17 56.79 66.54 67.96 71.30 81.99 83.35 87.96 100.04 100.57
12.00 7531 862.0 0.86 1.14 1.28 1.66 2.02 2.16 15.13 15.63 14.36 19.60 19.76 17.89 23.02 22.86 20.52 26.43 26.00 23.18
12.10 1720 509.6 0.64 0.84 0.92 1.24 1.49 1.56 11.72 11.78 10.64 15.08 14.83 13.20 17.66 17.12 15.09 20.22 19.43 17.00
12.20 139 191.7 0.25 0.33 0.36 0.48 0.58 0.60 4.55 4.56 4.10 5.86 5.74 5.09 6.85 6.62 5.82 7.85 7.51 6.55
12.30 140 317.9 0.39 0.52 0.57 0.76 0.91 0.96 7.18 7.24 6.55 9.25 9.11 8.12 10.82 10.52 9.29 12.38 11.93 10.46
13.10 7532 30594.8 10.49 11.69 12.34 16.04 17.26 18.11 53.76 60.76 62.95 69.66 77.99 81.05 82.54 92.48 96.20 96.48 109.24 113.59
13.11 1099 28926.4 10.46 11.93 11.44 16.09 17.51 18.04 56.53 60.49 60.05 72.49 76.43 78.45 84.80 91.25 93.95 98.21 109.34 111.67
13.20 1625 28354.3 12.38 13.11 11.99 18.15 18.77 18.09 58.67 59.40 57.97 74.29 74.44 76.76 86.41 90.06 92.34 98.36 108.58 110.53
13.30 1548 30540.7 10.46 11.59 12.33 16.03 17.08 18.08 53.78 60.77 62.90 69.66 77.97 81.00 82.53 92.47 96.15 96.49 109.25 113.53
13.40 143 95.7 2.51 1.76 1.13 3.72 2.61 1.64 6.14 4.06 2.49 7.75 5.16 3.08 9.44 5.94 3.52 10.82 6.76 3.97
13.50 1972 30363.9 10.48 11.65 12.36 15.93 17.25 18.11 54.06 60.94 62.90 69.94 78.14 80.97 82.79 92.53 96.07 96.62 109.40 113.49
13.60 xx #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
13.70 7535 408.1 5.89 5.62 4.86 9.45 8.63 6.80 18.71 16.39 12.64 25.08 21.19 15.72 31.55 25.24 18.06 38.63 30.20 20.47
13.80 7534 29955.8 9.57 11.39 11.86 14.82 16.94 17.94 53.57 60.19 61.78 69.44 77.41 79.88 82.28 91.93 95.02 96.13 108.91 112.46
13.90 822 29725.9 9.93 11.71 11.94 15.44 17.34 17.97 55.19 61.28 62.02 71.17 77.93 80.04 83.81 92.09 95.35 97.26 109.53 113.10
14.00 1769 2395.4 7.22 7.88 7.30 12.27 12.46 11.09 17.67 16.98 14.75 23.22 21.68 18.57 28.10 25.63 21.63 35.04 31.97 25.71
14.10 1812 1487.9 7.98 7.77 6.75 12.77 11.75 9.88 17.55 15.64 12.78 22.73 19.84 15.85 26.65 23.25 18.21 34.62 28.50 20.74
14.20 1818 1275.7 7.94 7.51 6.41 12.82 11.64 9.47 17.25 15.54 12.10 22.38 19.84 14.99 26.01 23.03 17.20 31.14 26.53 19.59
14.30 919 928.6 4.11 3.16 2.38 5.84 4.41 3.30 7.49 5.67 4.22 9.15 6.98 5.26 10.53 8.01 5.99 11.90 9.21 6.92
14.40 1826 877.6 2.13 1.85 1.55 3.22 2.82 2.30 4.29 3.67 3.00 5.49 4.83 3.82 6.61 5.65 4.47 7.61 6.52 5.19
14.50 895 694.3 2.31 1.73 1.33 3.50 2.74 2.04 4.45 3.45 2.54 5.81 4.41 3.17 6.82 5.15 3.66 7.84 5.93 4.16
15.10 1620 6032.0 10.63 12.26 12.68 16.80 19.58 19.46 26.57 29.15 27.02 35.58 38.05 34.84 43.40 45.61 40.93 53.25 54.79 48.21
15.20 1736 4239.0 9.46 10.85 10.46 15.67 17.10 15.80 23.71 24.19 21.51 31.17 31.07 27.42 37.95 37.02 31.92 46.18 44.40 37.60
16.10 7548 9000.0 10.82 13.57 14.58 18.57 22.12 23.00 30.26 33.97 33.10 41.33 45.45 43.51 50.93 55.20 51.95 62.38 66.65 61.66
16.20 1447 7147.0 10.76 12.95 13.82 17.54 20.81 21.34 28.28 31.51 30.20 38.19 41.55 39.03 46.59 49.91 46.05 56.77 59.88 54.25
17.00 7549 3084.0 3.90 3.72 3.36 6.51 5.98 5.23 9.04 8.11 7.06 12.17 10.70 9.44 15.49 12.91 11.40 18.81 15.41 13.57
17.10 1011 1069.7 4.53 3.54 2.42 7.33 5.48 3.62 9.35 6.89 4.53 12.16 9.01 5.69 15.25 10.55 6.68 17.78 12.18 7.67
17.20 7550 759.4 1.36 1.66 1.75 2.32 2.65 2.69 3.09 3.42 3.39 4.11 4.44 4.32 4.96 5.27 5.07 5.87 6.15 5.87
17.30 1855 1829.0 4.81 4.08 3.25 7.78 6.27 4.77 10.01 7.96 6.05 13.00 10.26 7.77 16.25 12.08 9.18 19.05 14.03 10.65
17.40 7551 1220.4 0.44 0.60 0.63 1.15 1.35 1.31 1.83 2.04 1.94 2.88 3.11 2.90 3.84 4.07 3.77 4.93 5.16 4.75
17.50 942 3049.4 4.84 4.18 3.50 7.92 6.57 5.39 10.28 8.54 7.13 13.46 11.21 9.47 16.90 13.37 11.38 19.90 15.69 13.45
18.00 2643 13007.4 11.73 14.95 16.58 20.05 24.38 26.14 33.07 37.57 39.08 45.67 52.16 52.14 56.53 63.60 62.78 69.00 76.76 74.89
18.10 7541 13744.4 11.53 14.76 16.55 19.76 24.11 26.07 32.68 37.33 39.48 44.94 51.90 52.70 55.93 63.38 63.54 67.92 76.36 75.76
18.20 1844 12084.0 12.16 15.33 16.79 20.85 25.20 26.68 33.97 38.92 38.84 46.91 52.65 51.59 58.31 64.50 62.09 71.88 78.40 74.15
19.00 2018 1106.9 2.11 2.50 2.64 3.31 3.73 3.81 4.20 4.65 4.68 5.35 5.82 5.78 6.24 6.73 6.64 7.20 7.70 7.56
19.10 7540 3616.7 5.34 6.58 7.08 8.88 10.37 10.79 11.87 13.44 13.65 15.64 17.32 17.35 18.66 20.39 20.28 21.86 23.69 23.41
19.11 7544 791.1 0.80 1.05 1.15 1.58 1.90 1.97 2.24 2.59 2.63 3.15 3.54 3.52 3.91 4.31 4.24 4.71 5.14 5.01
19.20 7547 1394.8 2.76 3.08 3.29 4.20 4.61 4.78 6.06 5.87 5.93 7.64 7.37 7.33 8.95 8.51 8.42 10.35 9.73 9.58
19.30 7546 736.6 1.24 1.49 1.58 2.00 2.28 2.35 2.59 2.88 2.92 3.35 3.67 3.66 3.96 4.29 4.25 4.61 4.94 4.87
19.40 1184 2131.5 3.79 4.56 4.87 5.99 6.88 7.11 7.78 8.69 8.81 9.97 10.95 10.95 11.68 12.69 12.62 13.50 14.56 14.41
19.50 7543 2266.4 4.04 4.87 5.19 6.37 7.33 7.58 8.29 9.28 9.39 10.63 11.67 11.66 12.46 13.53 13.43 14.39 15.52 15.33
19.60 7542 1149.4 1.20 1.56 1.71 2.28 2.74 2.87 3.20 3.71 3.79 4.46 5.02 5.03 5.49 6.08 6.03 6.59 7.21 7.10
19.70 1205 3415.8 5.24 6.42 6.89 8.65 10.06 10.44 11.49 12.96 13.16 15.07 16.64 16.68 17.93 19.55 19.44 20.95 22.67 22.42
19.80 807 1010.3 0.94 1.25 1.38 1.89 2.29 2.39 2.69 3.13 3.19 3.80 4.30 4.30 4.73 5.25 5.19 5.72 6.26 6.14
19.90 329 219.1 0.14 0.20 0.23 0.31 0.39 0.42 0.45 0.54 0.58 0.66 0.76 0.79 0.83 0.94 0.96 1.01 1.13 1.14
20.00 7539 518.6 1.37 1.42 1.33 2.12 2.11 1.95 2.86 2.73 2.48 3.72 3.47 3.14 4.39 4.06 3.66 5.10 4.68 4.21
21.10 2343 18954.0 14.65 18.78 21.71 24.50 30.17 33.85 40.34 47.16 51.78 55.24 64.76 68.47 68.21 78.66 82.30 82.71 94.47 97.58
21.20 1306 18077.2 14.73 18.88 21.79 24.69 30.36 33.96 40.60 47.36 51.44 55.76 65.31 68.25 69.04 79.55 82.00 83.76 95.59 97.51
21.30 1856 17361.1 14.52 18.58 21.32 24.42 29.96 33.24 40.20 46.48 50.22 55.10 64.33 66.81 68.32 78.43 80.32 82.93 94.35 95.36
21.40 7536 18252.7 14.71 18.86 21.78 24.64 30.33 33.96 40.60 47.37 51.51 55.74 65.33 68.32 69.01 79.60 82.19 83.75 95.63 97.74
21.50 7537 392.4 5.89 5.63 4.88 9.05 8.16 6.77 12.73 10.85 8.41 16.51 13.84 10.65 19.22 16.00 12.49 22.19 18.39 14.37
21.60 1312 18645.1 14.71 18.86 21.80 24.64 30.33 34.00 40.60 47.38 51.81 55.74 65.35 68.69 69.01 79.63 82.64 83.76 95.69 98.28
22.10 7583 441.3 2.36 2.63 2.54 3.63 3.89 3.64 4.73 4.87 4.48 6.04 6.09 5.51 7.11 7.03 6.31 8.19 7.99 7.13
22.20 7584 1640.9 6.57 7.82 8.12 10.35 11.91 11.95 15.44 16.90 16.10 20.12 21.48 20.14 23.92 25.12 23.37 28.12 29.08 26.66
22.30 7585 1215.7 6.27 7.27 7.08 10.28 11.10 10.41 14.95 15.21 13.61 19.31 19.21 16.98 22.90 22.37 19.56 27.88 26.49 22.29
22.40 7586 174.0 1.11 1.20 1.15 1.67 1.74 1.62 2.09 2.12 1.95 2.63 2.62 2.38 3.07 3.01 2.70 3.49 3.39 3.05
22.50 7310 1053.4 6.33 6.94 6.58 10.07 10.47 9.59 14.47 14.35 12.73 18.74 18.16 16.05 22.05 21.09 18.67 27.30 25.33 21.30
22.55 7315 903.7 5.91 6.09 5.94 9.93 9.33 8.76 13.76 13.03 11.72 17.97 16.44 14.90 22.09 19.54 17.31 25.70 22.90 19.80
22.60 7588 568.1 3.38 3.09 3.00 5.91 4.98 4.63 7.79 7.02 6.43 10.25 9.04 8.32 12.88 10.95 9.76 15.13 12.79 11.30
22.61 7333 320.2 2.49 2.57 2.26 3.95 3.84 3.31 5.51 5.08 4.22 7.10 6.39 5.24 8.40 7.42 6.03 9.77 8.52 6.85
22.62 7345 111.6 0.17 0.22 0.24 0.33 0.39 0.40 0.45 0.51 0.52 0.61 0.69 0.68 0.75 0.82 0.81 0.89 0.96 0.94
22.70 7587 335.6 3.12 3.15 3.00 4.72 4.50 4.15 6.55 6.05 5.30 8.08 7.53 6.59 9.44 8.73 7.55 12.29 10.60 8.50
22.71 7321 134.9 10.37 6.65 3.85 14.57 8.77 4.98 17.30 10.29 5.73 20.68 12.10 6.67 23.22 13.46 7.37 25.73 14.79 8.08
22.80 7617 312.5 1.88 1.98 1.83 2.84 2.87 2.61 3.54 3.50 3.16 4.45 4.33 3.86 5.17 4.97 4.41 5.87 5.61 4.97
22.81 7920 125.6 0.76 0.79 0.74 1.15 1.16 1.05 1.42 1.41 1.27 1.79 1.74 1.55 2.07 2.00 1.78 2.35 2.25 2.00
22.82 7919 148.9 0.88 0.91 0.84 1.34 1.33 1.19 1.65 1.62 1.45 2.07 2.00 1.77 2.40 2.30 2.02 2.73 2.59 2.29
22.90 7841 72.5 0.47 0.50 0.47 0.71 0.72 0.67 0.88 0.87 0.80 1.10 1.08 0.98 1.28 1.24 1.11 1.45 1.40 1.25
23.10 7580 2529.3 7.61 9.32 10.14 11.88 14.01 14.80 18.09 20.57 20.71 23.45 26.15 25.99 27.77 30.68 30.07 32.48 35.48 34.51
23.20 7275 2082.2 7.89 9.51 9.98 12.51 14.51 14.71 18.80 20.74 19.94 24.54 26.36 24.95 29.17 30.89 28.91 34.41 35.82 33.03
24.10 7582 556.9 4.16 4.46 4.17 6.19 6.37 5.79 8.28 8.08 7.11 10.59 10.09 8.73 12.45 11.65 10.02 14.39 13.27 11.35
24.11 7435 100.7 6.15 4.08 2.46 8.67 5.58 3.30 10.66 6.67 3.86 13.00 7.99 4.58 14.78 8.97 5.11 16.57 9.97 5.64
24.12 7618 351.6 3.18 3.32 3.02 4.74 4.71 4.17 6.39 6.02 5.14 8.21 7.54 6.33 9.64 8.72 7.30 11.17 9.96 8.28
24.13 7859 168.5 0.98 1.07 1.03 1.49 1.54 1.45 1.84 1.87 1.74 2.31 2.30 2.12 2.68 2.63 2.41 3.04 2.97 2.70
24.20 7581 594.8 2.60 3.04 3.18 3.77 4.27 4.37 5.12 5.64 5.59 6.37 6.92 6.77 7.36 7.93 7.68 8.41 8.99 8.67
24.21 7403 517.7 2.38 2.75 2.85 3.42 3.89 3.95 4.64 5.09 4.99 5.82 6.28 6.07 6.75 7.21 6.90 7.71 8.16 7.78
25.00 7388 1516.6 6.68 7.78 8.05 9.90 11.19 11.28 13.65 14.82 14.51 17.15 18.23 17.61 19.91 20.88 19.97 22.76 23.65 22.43
25.01 7451 19.6 1.18 0.76 0.46 1.68 1.06 0.62 2.08 1.26 0.73 2.54 1.52 0.87 2.90 1.71 0.97 3.25 1.91 1.07
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Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Future Conditions
Design storms with ponds 3/4

Area
ha 6h 12h 24h 6h 12h 24h 6h 12h 24h 6h 12h 24h 6h 12h 24h 6h 12h 24h

25.02 7619 1302.9 5.89 6.83 7.02 8.80 9.86 9.87 12.02 12.97 12.64 15.03 15.87 15.28 17.35 18.09 17.28 19.71 20.39 19.36
25.10 7579 2003.0 7.80 9.34 9.86 11.51 13.41 13.92 16.10 17.96 18.08 20.30 22.18 22.08 23.47 25.43 25.25 26.67 28.78 28.45
25.20 7396 1151.7 5.66 6.36 6.34 8.36 9.15 9.00 11.11 11.81 11.41 13.98 14.35 13.70 16.19 16.27 15.42 18.41 18.20 17.22
26.10 7576 5169.2 20.01 19.76 19.05 29.92 28.26 27.32 49.39 44.14 38.74 61.20 53.96 48.06 70.20 60.95 55.68 79.22 68.31 63.72
26.20 7249 5155.4 20.48 19.95 19.06 30.40 28.48 27.33 49.69 44.82 38.74 61.77 54.43 48.08 71.78 61.55 55.65 81.98 69.74 63.77
26.21 7578 463.6 10.79 10.46 8.44 17.40 15.96 11.82 30.20 25.46 17.36 39.88 30.81 20.61 47.44 34.87 22.93 55.04 39.79 25.31
26.30 7577 4691.8 13.71 16.84 18.62 20.99 24.84 26.65 31.30 36.17 37.31 40.17 45.61 46.27 47.15 53.17 53.46 54.88 61.15 61.04
26.40 7258 4532.3 13.78 16.93 18.62 21.13 24.99 26.66 31.49 36.26 37.10 40.43 45.74 46.03 47.55 53.20 53.15 55.34 61.23 60.70
27.00 435 862.2 44.05 31.16 19.41 63.78 42.92 26.10 96.79 61.26 35.74 117.28 73.60 41.94 132.79 82.59 46.47 148.23 91.19 51.02
27.01 434 80.4 2.63 1.81 1.15 3.99 2.64 1.64 6.30 4.15 2.47 8.17 5.10 3.00 9.45 5.83 3.40 10.75 6.58 3.80
27.10 7570 57899.6 39.52 46.57 49.16 58.90 66.04 67.41 108.07 125.63 140.63 143.21 167.85 182.73 173.98 201.47 217.22 207.96 231.23 249.99
27.20 1087 57819.3 55.29 47.23 49.79 80.43 66.87 67.50 125.12 125.77 140.66 152.74 167.92 182.53 174.04 201.88 217.41 208.45 231.57 250.22
27.30 1109 50221.0 22.53 26.28 31.16 34.46 42.87 49.11 85.08 101.22 110.98 118.29 139.41 148.47 146.16 169.64 178.77 177.23 201.60 211.47
27.31 7571 56957.1 39.96 45.71 46.74 59.16 64.48 67.50 107.22 125.77 139.86 143.38 167.92 181.59 173.90 201.88 216.37 208.45 231.57 249.08
27.40 1073 49548.7 20.82 26.46 31.33 34.75 43.29 49.39 85.57 101.73 110.91 119.11 140.25 148.32 146.94 170.33 178.12 177.95 203.67 211.09
27.50 1298 55390.2 37.65 40.83 45.77 56.08 59.39 67.81 108.37 127.22 139.37 144.84 169.73 181.52 176.16 204.26 216.38 211.53 237.77 252.64
27.60 1258 56155.8 47.76 47.78 46.65 71.87 66.69 67.90 116.05 127.49 140.46 146.79 170.10 183.00 176.70 204.58 217.80 211.12 236.97 252.38
28.00 1890 888.8 1.26 1.33 1.26 1.90 1.93 1.80 7.56 8.47 8.26 10.18 11.08 10.64 12.27 13.13 12.47 14.43 15.26 14.38
29.10 1067 1651.9 4.12 3.96 3.50 6.09 5.61 4.86 17.17 14.57 12.33 21.64 18.06 16.00 25.13 20.73 18.82 28.46 23.43 21.63
29.20 1879 1614.8 7.78 5.88 4.22 11.25 8.27 5.88 21.13 15.83 12.27 26.33 19.40 15.91 30.33 22.08 18.69 34.71 24.79 21.45
29.40 1337 1372.0 2.39 1.65 1.52 3.49 2.37 2.38 9.53 11.19 11.42 13.14 14.93 14.87 16.04 17.76 17.48 18.81 20.49 20.06
29.50 1740 1248.2 1.02 1.28 1.39 1.69 2.02 2.14 9.31 10.77 10.79 12.81 14.35 14.07 15.58 17.05 16.53 18.28 19.72 19.00
30.00 1124 1405.2 1.12 1.54 1.80 2.10 2.64 2.93 15.91 17.34 16.46 21.28 22.49 21.01 25.39 26.39 24.43 29.65 30.44 27.93
31.00 7601 994.9 0.44 0.63 0.79 0.87 1.16 1.38 9.28 10.36 9.96 12.69 13.62 12.89 15.30 16.14 15.10 18.04 18.79 17.41
31.20 1342 714.2 0.36 0.52 0.63 0.72 0.94 1.07 7.31 7.86 7.43 9.76 10.24 9.52 11.72 12.08 11.13 13.74 13.97 12.80
31.30 xx #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
31.40 479 258.8 0.09 0.12 0.15 0.17 0.22 0.26 1.72 1.95 1.95 2.31 2.55 2.51 2.78 3.02 2.94 3.25 3.50 3.38
32.10 1395 3487.0 7.10 7.35 6.43 11.01 10.79 9.18 30.38 33.63 34.11 39.49 43.81 43.62 47.20 51.61 50.74 55.51 60.05 58.34
32.20 732 2420.6 1.53 2.13 2.53 2.90 3.72 4.22 25.09 27.63 26.42 33.79 36.04 33.86 40.55 42.47 39.52 47.53 49.19 45.37
32.21 455 46.1 2.51 1.62 0.97 3.54 2.21 1.30 5.25 3.21 1.84 6.37 3.86 2.18 7.36 4.32 2.42 8.22 4.78 2.67
32.22 826 180.6 4.29 4.07 3.18 6.64 5.97 4.38 14.37 10.22 6.34 18.35 12.32 7.58 20.50 14.10 8.53 23.42 15.84 9.46
32.24 499 52.1 2.80 1.90 1.17 4.13 2.67 1.60 5.02 3.20 1.88 6.22 3.87 2.25 7.11 4.42 2.53 8.24 4.94 2.81
32.30 7598 113.3 1.46 1.47 1.27 2.31 2.22 1.84 6.51 5.30 3.64 8.30 6.49 4.36 9.71 7.38 4.94 11.15 8.40 5.54
32.31 1198 74.8 2.75 1.92 1.27 3.97 2.77 1.76 6.48 4.29 2.60 8.14 5.22 3.11 9.42 5.94 3.50 10.69 6.67 3.90
32.32 501 25.2 1.19 0.81 0.51 1.75 1.18 0.71 2.25 1.43 0.84 2.81 1.75 1.02 3.25 1.99 1.15 3.69 2.24 1.29
32.33 500 42.7 2.54 1.67 1.00 3.57 2.31 1.35 4.40 2.74 1.59 5.40 3.29 1.89 6.14 3.70 2.11 6.88 4.16 2.35
32.40 7597 3156.9 2.63 2.90 3.04 3.97 4.31 5.09 28.64 32.48 32.17 38.78 42.39 41.25 46.40 50.00 48.09 54.55 58.12 55.30
32.41 1895 2971.2 4.78 3.92 2.99 7.33 5.63 4.97 28.37 31.84 31.24 38.32 41.70 40.05 46.08 49.24 46.72 54.16 57.14 53.62
32.42 1734 2524.6 1.57 2.19 2.61 2.98 3.84 4.37 25.76 28.48 27.32 34.74 37.18 35.04 41.72 43.85 40.91 48.94 50.83 46.99
32.70 7596 216.8 3.43 3.41 2.86 5.45 5.10 4.07 13.98 10.78 7.19 17.96 13.17 8.66 20.19 15.14 9.80 23.06 17.23 10.96
33.10 1135 562.2 11.41 8.73 6.29 17.41 12.96 8.89 33.12 23.46 15.64 40.90 29.13 18.91 46.59 33.39 21.36 52.58 36.84 23.90
33.11 7594 904.8 1.93 2.15 2.27 2.90 3.87 4.05 14.47 15.20 13.55 21.35 21.04 18.42 27.21 26.09 22.38 32.93 31.03 26.68
33.12 7595 5398.3 8.11 9.07 8.71 12.21 13.17 12.26 43.04 44.78 46.63 54.69 58.88 60.02 64.11 69.95 70.46 74.61 81.44 81.25
33.13 2006 688.3 10.40 9.50 7.47 16.47 14.41 11.08 39.78 29.68 19.74 49.52 36.49 23.94 56.94 41.95 27.13 64.97 46.50 29.94
33.14 524 99.6 5.27 3.61 2.23 7.57 5.03 3.04 9.49 6.10 3.61 11.69 7.38 4.31 13.39 8.34 4.83 15.10 9.32 5.36
33.15 1907 771.2 4.16 3.21 2.72 6.03 4.60 4.52 16.23 15.86 13.88 23.64 22.24 19.20 29.74 27.36 23.05 36.15 32.54 26.92
33.16 1318 827.1 4.37 3.40 2.86 6.20 4.69 4.16 14.56 15.07 13.23 22.27 21.21 18.29 28.05 26.55 22.58 33.58 31.44 26.67
33.30 1652 5138.8 10.88 11.15 9.80 16.75 16.27 13.92 47.29 44.22 45.64 59.93 58.02 58.68 69.20 68.90 68.86 78.92 80.09 79.33
34.00 2066 1726.0 0.72 1.04 1.28 1.41 1.84 2.16 14.22 15.99 15.69 19.23 21.00 20.17 23.31 24.91 23.68 27.15 28.64 27.04
34.20 902 880.6 0.33 0.47 0.59 0.65 0.85 0.99 6.34 7.14 7.05 8.51 9.32 9.06 10.21 11.00 10.60 11.94 12.72 12.19
34.30 534 362.9 0.14 0.20 0.25 0.27 0.36 0.41 2.82 3.16 3.12 3.76 4.11 3.99 4.50 4.83 4.65 5.25 5.58 5.33
34.40 533 149.0 0.09 0.13 0.15 0.18 0.23 0.26 1.77 1.90 1.78 2.36 2.46 2.28 2.82 2.89 2.66 3.29 3.33 3.05
35.10 1380 2765.3 5.82 5.53 4.87 9.62 8.59 7.32 27.63 22.61 21.99 34.61 28.13 28.07 40.52 32.37 32.82 46.77 37.26 37.57
35.20 1424 2678.3 9.01 7.32 5.46 14.10 11.06 8.00 30.67 23.42 21.38 38.57 28.94 27.29 45.02 32.97 31.90 51.86 37.35 36.50
35.30 7604 207.0 3.55 2.63 1.76 5.36 3.87 2.53 10.60 7.21 4.63 13.18 8.82 5.51 15.13 9.93 6.18 17.75 11.03 6.83
35.40 7605 2426.6 4.01 3.60 3.00 6.61 5.57 4.39 16.45 19.23 19.75 22.08 25.08 25.34 26.61 29.73 29.68 31.21 34.32 34.04
35.50 1915 2357.8 3.44 2.88 2.27 5.79 4.53 3.37 16.49 19.15 19.60 22.12 25.00 25.09 26.66 29.64 29.40 31.27 34.22 33.73
35.70 926 2014.8 2.95 2.04 1.41 4.35 2.94 2.37 15.68 17.85 17.80 21.14 23.37 22.84 25.55 27.70 26.81 29.92 31.97 30.73
36.00 7606 1114.4 2.21 1.76 1.49 3.48 2.73 2.36 13.28 14.40 13.87 17.43 18.33 17.40 20.59 21.37 20.05 23.80 24.60 22.81
36.10 724 1032.8 0.99 1.30 1.47 1.73 2.15 2.35 13.23 14.18 13.40 17.27 18.07 16.82 20.46 21.09 19.44 23.66 24.16 22.13
36.20 7608 452.9 0.40 0.52 0.60 0.71 0.91 1.02 6.17 6.54 6.11 8.05 8.27 7.66 9.48 9.61 8.82 10.97 11.00 10.02
36.40 7609 579.9 0.62 0.78 0.86 1.02 1.23 1.33 7.40 7.95 7.54 9.69 10.14 9.46 11.47 11.82 10.93 13.29 13.56 12.46
37.00 729 2417.3 1.28 1.82 2.18 2.50 3.23 3.67 24.95 27.02 25.78 32.80 34.69 32.63 39.03 40.67 37.96 45.39 46.84 43.42
37.10 7610 924.7 0.38 0.54 0.67 0.73 0.96 1.12 7.35 8.33 8.32 9.81 10.82 10.60 11.77 12.75 12.35 13.79 14.75 14.15
37.20 7611 1492.5 0.92 1.30 1.54 1.81 2.32 2.60 18.42 19.57 18.37 24.19 25.03 23.18 28.62 29.20 26.81 33.15 33.49 30.55
37.30 1477 1186.3 0.73 1.02 1.21 1.42 1.82 2.04 14.37 15.19 14.27 18.78 19.41 17.97 22.23 22.65 20.80 25.75 25.98 23.70
37.40 1025 651.9 0.33 0.47 0.56 0.65 0.84 0.95 6.22 6.75 6.39 8.40 8.85 8.26 10.12 10.48 9.70 11.88 12.17 11.19
37.50 7612 534.4 0.40 0.56 0.65 0.77 0.98 1.10 8.38 8.72 8.09 10.70 10.84 9.93 12.45 12.47 11.34 14.22 14.12 12.76
38.10 7607 3377.9 2.91 2.24 2.76 4.57 3.89 4.58 28.48 32.24 32.07 38.01 41.88 40.77 45.62 49.25 47.50 53.45 56.97 54.46
38.30 1940 2931.7 1.39 1.99 2.44 2.71 3.52 4.09 26.73 29.65 28.99 35.37 38.40 36.81 42.55 45.27 43.02 49.76 52.33 49.31
39.00 726 14091.6 14.17 16.17 16.58 20.58 23.62 23.95 93.43 111.93 117.23 126.58 146.44 150.20 152.33 171.96 174.62 178.56 199.20 200.81
39.10 590 25.2 1.54 1.00 0.60 2.21 1.38 0.81 2.66 1.63 0.95 3.24 1.98 1.12 3.68 2.22 1.26 4.21 2.47 1.39
39.20 1796 7788.5 8.84 6.62 6.67 12.82 9.31 9.79 54.80 64.10 65.97 73.45 83.63 84.17 88.14 98.63 98.39 103.51 114.37 113.35
39.30 1456 4492.3 5.12 4.00 3.85 8.02 6.12 6.29 38.20 43.50 43.41 51.20 56.62 55.36 61.22 66.45 64.18 71.97 77.08 73.83
39.50 1776 7366.5 7.49 7.63 7.05 11.75 11.50 10.45 56.11 64.80 65.91 75.12 84.21 83.86 90.02 99.27 97.77 105.60 114.99 112.35
39.60 7603 4601.2 2.59 3.18 3.92 4.23 5.35 6.37 38.35 43.88 43.98 51.46 57.02 56.01 61.59 67.06 65.09 72.27 77.82 74.83
40.10 7590 14856.7 14.45 17.26 18.51 21.54 25.43 26.41 92.25 110.95 117.36 123.67 144.99 150.53 149.45 171.74 176.16 175.83 199.51 202.48
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Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Future Conditions
Design storms with ponds 4/4

Area
ha 6h 12h 24h 6h 12h 24h 6h 12h 24h 6h 12h 24h 6h 12h 24h 6h 12h 24h

40.20 1469 14158.5 14.17 16.24 16.70 20.63 23.72 24.11 93.43 111.97 117.36 126.56 146.54 150.39 152.30 172.06 174.88 178.52 199.34 201.12
40.25 7593 347.7 16.90 12.08 7.66 23.83 16.33 10.37 29.26 19.52 12.14 35.92 23.90 14.39 42.73 27.88 16.72 50.62 31.29 18.35
40.30 1373 14590.8 18.19 17.40 18.45 26.80 25.01 25.95 93.94 112.90 118.84 126.85 147.64 152.34 152.67 173.54 177.31 178.93 200.91 203.92
41.00 1819 983.7 4.05 5.09 5.47 6.91 8.06 8.32 9.80 11.05 11.00 12.89 14.12 13.81 15.13 16.36 15.85 17.49 18.73 17.96
41.10 xx #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
41.20 1393 654.1 3.23 3.98 4.15 5.62 6.45 6.43 7.93 8.73 8.43 10.44 11.17 10.59 12.29 12.93 12.16 14.19 14.77 13.79
41.30 846 591.2 3.34 4.08 4.15 5.89 6.57 6.41 8.01 8.62 8.22 10.36 10.91 10.23 12.23 12.68 11.78 14.14 14.51 13.36
42.10 7591 1450.8 4.67 5.39 6.18 7.34 8.73 9.58 11.20 12.44 13.14 14.31 15.99 16.66 17.94 18.65 19.31 21.86 21.00 21.69
42.20 1690 1316.9 4.42 5.48 6.17 7.31 8.84 9.47 10.55 12.33 12.81 13.78 15.77 16.11 17.06 18.33 18.57 21.52 20.57 20.80
43.00 1012 1001.9 7.49 8.17 7.91 11.12 11.76 11.02 15.60 15.80 14.13 19.47 19.40 17.30 22.78 22.45 19.70 26.17 25.48 22.37
43.20 857 646.0 8.58 8.22 7.28 12.79 11.82 10.26 17.73 15.57 12.83 22.69 19.10 15.86 27.48 22.25 18.38 32.05 26.83 21.39
44.10 7592 1578.9 8.34 9.85 10.15 12.64 14.14 14.08 18.21 19.51 18.55 22.94 24.00 22.73 26.36 27.47 25.60 30.19 31.20 28.83
44.20 1307 1472.8 8.46 9.79 9.98 12.71 14.02 13.80 18.03 19.08 17.91 22.54 23.43 21.81 25.98 26.75 24.65 29.66 30.26 27.63
45.00 7569 20309.4 38.65 36.40 33.69 57.61 51.67 48.95 111.74 133.94 144.26 148.58 174.02 184.38 178.45 205.21 214.74 208.28 236.92 246.80
45.10 1028 20060.8 47.94 38.61 33.60 70.71 54.92 48.86 111.87 134.15 144.21 148.86 174.28 184.34 178.75 205.43 214.63 208.62 237.27 246.80
45.20 7572 1027.7 38.89 30.24 21.55 56.86 42.29 29.64 83.50 61.31 40.13 102.26 74.09 47.55 116.47 83.54 53.08 132.88 94.12 58.66
45.30 7573 19033.1 24.44 29.65 32.90 37.46 44.53 47.92 111.80 133.90 142.87 148.78 173.92 182.56 178.64 204.95 212.52 208.49 236.58 244.01
45.40 2074 18169.0 25.17 30.49 33.15 38.68 45.79 48.28 113.38 135.74 143.57 150.72 175.99 182.85 180.69 206.77 212.84 210.81 239.06 244.30
46.00 1503 1435.6 20.70 17.91 14.53 29.53 25.77 19.93 42.12 35.59 28.51 55.12 46.03 36.82 65.40 53.90 43.15 78.77 61.93 49.03
46.10 681 343.2 22.64 15.41 9.18 32.13 20.40 11.89 39.11 24.40 14.10 47.14 29.02 16.51 53.22 32.73 18.28 59.28 36.10 20.07
46.20 xx #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
46.30 1532 783.3 22.93 16.32 10.84 32.54 21.90 14.35 40.30 27.19 17.87 48.87 32.74 21.30 55.44 37.25 23.98 62.26 41.46 26.56
47.10 968 2700.5 35.74 32.26 26.92 53.63 45.29 37.31 82.13 69.83 55.15 106.02 86.20 68.50 125.32 100.08 79.79 139.32 115.82 91.96
47.20 1559 2104.8 27.54 21.84 19.52 40.01 31.11 27.53 54.94 47.44 40.70 69.60 60.27 51.36 80.07 70.78 59.99 95.56 81.81 68.82
48.10 7561 6509.5 67.87 67.39 58.78 100.37 95.77 82.80 158.65 143.84 122.72 193.92 172.33 144.88 225.99 197.18 161.13 258.48 224.17 181.29
48.20 1544 5654.0 84.57 74.46 61.37 118.91 104.09 84.05 173.53 148.86 118.97 207.32 173.79 134.82 243.50 192.66 146.34 277.72 215.87 167.38
48.30 1593 4212.3 52.47 44.68 39.16 72.68 61.82 52.90 100.34 87.79 76.29 122.98 109.91 89.76 142.50 127.97 104.87 164.20 148.76 121.45
48.40 1612 3616.4 33.31 33.44 30.57 49.55 48.62 42.61 89.89 82.28 67.28 121.50 105.14 84.53 141.91 123.50 99.88 167.31 142.03 116.66
49.10 1957 81639.3 55.68 69.22 77.28 86.04 101.04 112.36 207.51 244.63 273.11 270.32 315.09 342.37 320.27 368.48 397.38 374.07 425.70 451.10
49.20 1319 78209.0 70.68 67.32 77.41 105.58 98.62 112.17 210.86 248.65 272.91 273.78 319.38 342.52 324.32 373.32 398.92 379.35 432.88 453.21
49.30 975 80723.4 55.84 68.69 77.36 86.77 100.70 112.52 207.97 245.15 272.78 270.74 315.61 342.15 320.91 369.38 397.13 375.13 426.85 450.83
49.40 7565 816.8 25.56 22.00 15.84 38.89 31.74 22.43 53.93 41.29 27.94 67.05 50.25 33.95 80.41 56.57 37.95 92.51 63.43 42.49
49.50 1631 79906.6 55.07 67.30 77.10 84.25 98.10 112.11 208.60 246.06 272.50 271.26 316.03 341.60 321.34 370.15 396.60 376.04 427.91 450.57
49.70 1005 79258.0 55.70 67.07 77.23 85.87 98.27 112.31 209.24 246.85 272.71 271.66 317.06 341.76 322.19 370.94 395.93 376.90 429.80 451.76
49.80 7568 559.2 22.89 18.70 13.06 31.78 25.68 17.45 47.64 36.08 23.03 59.12 42.90 27.02 68.36 47.91 29.91 77.58 53.29 32.83
49.90 7616 78698.7 55.11 66.17 77.01 84.19 98.27 111.91 209.24 246.85 272.18 271.66 317.06 341.14 322.19 370.94 395.23 376.90 429.79 450.98
50.00 1649 88887.7 112.07 122.76 119.29 169.36 174.41 164.52 290.18 300.28 285.80 370.25 379.94 357.39 429.70 439.16 416.13 503.11 505.51 472.93
50.10 1000 89408.5 106.78 119.14 118.86 156.82 168.43 164.68 279.00 297.46 285.07 360.03 376.46 356.63 419.55 436.12 415.38 491.56 501.31 471.87
50.20 770 88148.8 111.81 120.09 116.41 168.14 169.82 160.09 286.16 296.30 285.35 366.53 375.14 357.19 423.14 433.85 415.39 497.85 498.08 472.19
51.10 1442 17973.7 26.00 31.45 33.82 39.95 47.24 49.47 115.67 139.02 146.29 153.97 180.29 186.49 184.73 212.35 217.76 216.62 245.50 249.72
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APPENDIX 9 

Future 350 and 500-Year Design 
Storm Results 



Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Future Conditions
350yr and 500yr without ponds 1/1

Area 350-yr AES 500-yr AES Area 350-yr AES 500-yr AES Area 350-yr AES 500-yr AES
ha 12h 12h ha 12h 12h ha 12h 12h

1.00 3933 2223.1 15.85 17.31 13.90 822 29725.9 201.55 222.76 32.20 732 2420.6 71.88 76.93
1.10 735 2223.1 15.89 17.36 14.00 1769 2395.4 86.79 93.57 32.21 455 46.1 6.32 6.68
1.20 7488 1025.5 8.40 9.18 14.10 1812 1487.9 86.35 93.11 32.22 826 180.6 21.43 22.76
1.30 7487 1124.0 7.20 7.84 14.20 1818 1275.7 68.66 74.29 32.24 499 52.1 6.66 7.07
2.00 7489 3035.0 20.82 22.80 14.30 919 928.6 40.50 43.81 32.30 7598 113.3 11.95 12.74
2.10 7490 4074.8 26.51 29.08 14.40 1826 877.6 39.06 42.24 32.31 1198 74.8 9.21 9.81
2.20 1081 3451.7 23.30 25.53 14.50 895 694.3 35.28 37.97 32.32 501 25.2 3.10 3.30
2.30 11 416.7 2.63 2.89 15.10 1620 6032.0 152.97 166.13 32.33 500 42.7 5.56 5.90
3.10 17 173.4 0.98 1.12 15.20 1736 4239 124.33 134.08 32.40 7597 3156.9 86.90 93.46
3.20 2555 736.5 4.00 4.46 16.10 7548 9000.0 166.73 181.01 32.41 1895 2971.2 85.55 91.83
3.30 1256 736.5 4.05 4.51 16.20 1447 7147.0 161.73 175.49 32.42 1734 2524.6 74.86 80.16
3.40 7491 1030.8 5.93 6.64 17.00 7549 3084.0 96.38 103.55 32.70 7596 216.8 23.37 24.92
3.50 18 296.9 3.02 3.31 17.10 1011 1069.7 18.52 20.03 33.10 1135 562.2 54.82 58.77
3.60 19 439.6 1.22 1.40 17.20 7550 759.4 76.68 81.97 33.11 7594 904.8 70.99 77.04
4.10 7493 8115.4 37.28 41.44 17.30 1855 1829.0 94.71 101.54 33.12 7595 5398.3 121.37 131.05
4.20 766 5105.6 31.15 34.28 17.40 7551 1220.4 9.53 10.70 33.13 2006 688.3 67.68 72.64
4.30 2009 7238.0 37.07 41.13 17.50 942 3049.4 97.93 105.13 33.14 524 99.6 12.71 13.49
4.40 23 588.7 1.72 1.98 18.00 2643 13007.4 171.69 188.28 33.15 1907 771.2 70.80 75.94
4.50 7492 6649.4 35.61 39.44 18.10 7541 13744.4 170.15 185.95 33.16 1318 827.1 71.48 76.69
5.00 7494 2712 13.06 14.76 18.20 1844 12084 191.06 208.32 33.30 1652 5138.8 118.60 127.75
5.10 1663 2457.7 11.34 12.85 19.00 2018 1106.86 118.56 127.54 34.00 2066 1726.0 40.82 43.87
5.20 7497 1883.4 9.24 10.44 19.10 7540 3616.7 196.82 215.42 34.20 902 880.6 18.67 20.12
5.30 30 438.2 1.52 1.74 19.11 7544 791.1 17.21 18.58 34.30 534 362.9 8.13 8.75
5.40 740 1597.6 7.66 8.63 19.20 7547 1394.8 128.43 140.33 34.40 533 148.96 4.85 5.21
5.50 7495 902.0 4.54 5.09 19.30 7546 736.6 58.27 62.50 35.10 1380 2765.3 75.16 80.25
5.60 7496 695.7 3.12 3.54 19.40 1184 2131.5 178.85 195.91 35.20 1424 2678.3 68.08 73.01
6.00 803 1518.38 32.77 35.27 19.50 7543 2266.4 182.51 199.86 35.30 7604 207.0 21.44 22.85
6.01 2022 1157.9 25.82 27.85 19.60 7542 1149.4 26.43 28.63 35.40 7605 2426.6 46.79 50.23
6.02 725 1143.5 27.26 29.42 19.70 1205 3415.8 204.71 225.07 35.50 1915 2357.8 46.62 50.05
6.03 7502 335.7 5.25 5.63 19.80 807 1010.3 17.82 19.26 35.70 926 2014.8 45.78 49.19
6.04 1044 288.7 3.37 3.70 19.90 329 219.1 1.82 2.00 36.00 7606 1114.4 33.86 36.38
6.05 7503 807.8 22.06 23.84 20.00 7539 518.6 37.03 39.75 36.10 724 1032.8 33.13 35.63
6.06 842 774.9 24.82 26.56 21.10 2343 18954.0 207.74 227.19 36.20 7608 452.9 15.66 16.74
6.08 48 89.4 10.34 11.03 21.20 1306 18077.2 219.23 243.84 36.40 7609 579.9 18.47 19.81
6.09 xx #N/A #N/A #N/A 21.30 1856 17361.1 216.59 237.23 37.00 729 2417.3 67.78 72.61
6.10 7500 685.5 14.48 15.53 21.40 7536 18252.7 210.54 232.19 37.10 7610 924.7 21.35 22.87
6.11 728 649.4 10.32 11.14 21.50 7537 392.4 36.13 38.66 37.20 7611 1492.5 48.12 51.48
6.12 7498 92.5 2.30 2.48 21.60 1312 18645.1 223.57 247.09 37.30 1477 1186.3 37.28 39.80
6.13 7499 556.9 8.03 8.66 22.10 7583 441.3 39.89 42.90 37.40 1025 651.9 18.03 19.34
6.14 1789 469.2 3.00 3.36 22.20 7584 1640.9 69.01 74.45 37.50 7612 534.4 19.69 20.99
7.10 7515 4776.4 43.63 47.86 22.30 7585 1215.7 65.85 71.26 38.10 7607 3377.9 80.58 86.61
7.11 7508 2122.7 36.97 40.19 22.40 7586 174.0 22.99 24.38 38.30 1940 2931.7 76.21 81.76
7.20 909 4703.9 44.33 48.61 22.50 7310 1053.4 66.85 71.89 39.00 726 14091.6 280.31 302.09
7.30 59 395.4 1.38 1.58 22.55 7315 903.7 59.47 63.50 39.10 590 25.2 3.30 3.50
7.40 7511 4308.5 43.02 47.13 22.60 7588 568.1 25.35 27.52 39.20 1796 7788.5 156.60 168.52
7.50 1738 3986.2 42.05 45.99 22.61 7333 320.2 16.13 17.23 39.30 1456 4492.3 109.12 117.52
7.60 7510 581.2 2.73 3.13 22.62 7345 111.6 1.46 1.59 39.50 1776 7366.5 156.39 168.02
7.70 7509 3405.0 39.97 43.60 22.70 7587 335.6 34.12 35.98 39.60 7603 4601.2 108.60 116.97
7.80 1729 3320.8 39.36 42.98 22.71 7321 134.9 19.24 20.28 40.10 7590 14856.7 281.62 304.22
7.90 7507 1198.1 6.47 7.34 22.80 7617 312.47 31.22 33.42 40.20 1469 14158.5 280.54 302.35
8.10 1754 18104.4 81.56 90.61 22.81 7364 125.6 13.52 14.45 40.25 7593 347.7 47.37 50.01
8.20 1832 16379.5 71.10 79.86 22.82 7361 148.9 13.72 14.73 40.30 1373 14590.8 286.69 308.18
8.30 731 10827.4 46.21 51.80 22.90 7365 72.5 9.34 9.92 41.00 1819 983.7 36.32 39.17
8.50 1782 17071.2 72.76 80.83 23.10 7580 2529.3 80.43 87.25 41.10 xx #N/A #N/A #N/A
8.60 77 160.9 3.22 3.69 23.20 7275 2082.2 80.79 87.43 41.20 1393 654.1 20.11 21.58
8.70 1332 16670.5 71.51 79.85 24.10 7582 556.9 61.46 65.42 41.30 846 591.2 20.52 21.96
8.90 7514 11603.1 48.19 54.15 24.11 7435 100.7 13.38 14.17 42.10 7591 1450.8 52.04 56.41
9.10 7519 20331.9 101.82 113.97 24.12 7618 351.59 40.91 43.59 42.20 1690 1316.9 46.55 50.40
9.20 1471 19584.4 100.66 112.96 24.13 7431 168.5 24.15 25.45 43.00 1012 1001.9 77.55 83.51
9.30 915 18812.2 87.76 98.02 24.20 7581 594.8 39.37 42.09 43.20 857 646.0 64.98 68.99
9.50 7516 561.1 14.56 16.19 24.21 7403 517.7 43.27 46.25 44.10 7592 1578.9 82.02 88.33
9.60 7517 18251.1 82.73 92.10 25.00 7388 1516.6 91.37 97.79 44.20 1307 1472.81 79.15 85.32

10.00 7518 6339.7 99.53 109.67 25.01 7451 19.6 2.57 2.73 45.00 7569 20309.4 415.18 449.14
10.10 1850 6321.8 99.38 109.51 25.02 7619 1302.9 84.39 90.11 45.10 1028 20060.8 414.18 447.46
10.11 7524 1022.0 25.28 28.27 25.10 7579 2003.0 117.04 125.21 45.20 7572 1027.7 125.80 133.49
10.12 7525 1148.4 13.80 15.54 25.20 7396 1151.7 93.60 100.50 45.30 7573 19033.1 396.12 428.42
10.13 1762 2170.4 36.12 40.03 26.10 7576 5169.2 182.07 196.44 45.40 2074 18169.0 400.33 430.71
10.20 7520 315.3 16.50 17.58 26.20 7249 5155.4 182.63 197.11 46.00 1503 1435.6 143.11 150.52
10.30 7521 6006.5 94.59 104.30 26.21 7578 463.6 62.20 65.88 46.10 681 343.2 47.39 50.04
10.40 767 5862.5 92.86 102.42 26.30 7577 4691.8 161.79 175.36 46.20 xx #N/A #N/A #N/A
10.50 7523 2915.9 42.06 46.33 26.40 7258 4532.33 157.56 170.54 46.30 1532 783.3 80.07 85.19
10.60 1841 2791.6 40.75 44.99 27.00 435 862.2 120.03 126.74 47.10 968 2700.5 245.37 264.68
10.70 7527 765.0 18.53 19.89 27.01 434 80.4 9.23 9.84 47.20 1559 2104.8 192.83 204.35
10.80 7526 2026.6 24.90 27.82 27.10 7570 57899.6 445.73 473.41 48.10 7561 6509.5 345.87 374.93
10.90 7522 2946.5 51.76 57.47 27.20 1087 57819.3 448.81 475.65 48.20 1544 5654.0 328.55 353.39
11.10 7530 27492.3 193.94 216.10 27.30 1109 50221.0 347.84 380.72 48.30 1593 4212.3 273.82 293.94
11.20 1794 26671.6 191.46 212.69 27.31 7571 56957.1 437.97 469.02 48.40 1612 3616.4 263.20 283.44
11.30 1668 27208.5 192.77 214.29 27.40 1073 49548.7 349.23 382.17 49.10 1957 81639.3 845.04 898.94
12.00 7531 862.0 36.47 39.01 27.50 1298 55390.2 443.35 481.40 49.20 1319 78209.0 858.64 907.52
12.10 1720 509.6 27.10 28.91 27.60 1258 56155.8 453.80 492.38 49.30 975 80723.4 846.01 898.61
12.20 139 191.7 10.48 11.18 28.00 1890 888.8 23.05 24.77 49.40 7565 816.8 90.24 97.48
12.30 140 317.9 16.64 17.75 29.10 1067 1651.9 37.01 39.94 49.50 1631 79906.6 841.46 892.78
13.10 7532 30594.8 199.29 220.01 29.20 1879 1614.8 36.47 39.26 49.70 1005 79258.0 844.40 896.78
13.11 1099 28926.4 202.86 223.47 29.40 1337 1372.0 28.78 30.97 49.80 7568 559.2 74.27 78.77
13.20 1625 28354.3 204.18 226.92 29.50 1740 1248.2 27.03 29.60 49.90 7616 78698.7 839.81 892.16
13.30 1548 30540.7 199.30 220.03 30.00 1124 1405.2 45.03 48.35 50.00 1649 88887.7 994.84 1061.12
13.40 143 95.7 9.72 10.42 31.00 7601 994.9 27.75 29.77 50.10 1000 89408.5 986.99 1059.55
13.50 1972 30363.9 199.80 220.49 31.20 1342 714.2 20.45 22.01 50.20 770 88148.8 993.85 1059.48
13.60 xx #N/A #N/A #N/A 31.30 xx #N/A #N/A #N/A 51.10 1442 17973.7 397.51 427.52
13.70 7535 408.1 51.59 54.94 31.40 479 258.8 5.14 5.54
13.80 7534 29955.8 199.80 220.49 32.10 1395 3487.0 90.89 97.91
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APPENDIX 10 

Future Regional Storm Results 



Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Future Condition
Regional storm without ponds 1/1

Area Regional Storm Area Regional Storm
ha Peak Flows (cms) ha Peak Flows (cms)

1.00 3933 6242.7 30.6 99.2% 2223.1 53.64 22.61 7333 3085.2 7.5 100.0% 320.2 23.41
1.10 735 5151.2 20.8 100.0% 2223.1 54.31 22.62 7345 2467.8 4.8 100.0% 111.6 4.36
1.20 7488 5102.7 20.5 100.0% 1025.5 28.12 22.70 7587 5100.5 20.4 100.0% 335.6 37.48
1.30 7487 4289.4 14.5 100.0% 1124.0 24.08 22.71 7321 2506.2 4.9 100.0% 134.9 19.72
2.00 7489 8046.9 50.9 98.2% 3035.0 74.60 22.80 7617 3255.0 8.3 100.0% 312.5 41.79
2.10 7490 9683.4 73.6 97.1% 4074.8 98.36 22.81 7364 2686.7 5.7 100.0% 125.6 17.42
2.20 1081 8120.8 51.8 98.2% 3451.7 84.73 22.82 7361 2576.2 5.2 100.0% 148.9 19.67
2.30 11 3750.8 11.0 100.0% 416.7 10.63 22.90 7365 1734.0 2.4 100.0% 72.5 10.37
3.10 17 1981.5 3.1 100.0% 173.4 6.06 23.10 7580 14237.7 159.2 94.8% 2529.3 165.76
3.20 2555 4854.7 18.5 100.0% 736.5 18.95 23.20 7275 10255.7 82.6 97.1% 2082.2 162.74
3.30 1256 3536.7 9.8 100.0% 736.5 19.20 24.10 7582 5595.4 24.6 100.0% 556.9 67.87
3.40 7491 5152.2 20.8 100.0% 1030.8 29.80 24.11 7435 1700.7 2.3 100.0% 100.7 14.48
3.50 18 2359.2 4.4 100.0% 296.9 12.14 24.12 7618 4532.3 16.1 100.0% 351.6 44.82
3.60 19 3463.8 9.4 100.0% 439.6 7.59 24.13 7431 2739.3 5.9 100.0% 168.5 24.63
4.10 7493 14798.8 172.0 94.2% 8115.4 164.44 24.20 7581 7956.5 49.7 98.2% 594.8 58.20
4.20 766 9905.3 77.1 97.1% 5105.6 123.95 24.21 7403 7030.5 38.8 99.2% 517.7 55.48
4.30 2009 14306.6 160.8 94.8% 7238.0 161.01 25.00 7388 10210.4 81.9 97.1% 1516.6 141.02
4.40 23 3605.7 10.2 100.0% 588.7 10.82 25.01 7451 2572.4 5.2 100.0% 19.6 2.84
4.50 7492 14240.3 159.3 94.8% 6649.4 151.48 25.02 7619 9602.8 72.4 97.1% 1302.9 123.43
5.00 7494 8596.1 58.0 99.2% 2712.0 67.60 25.10 7579 11846.6 110.2 96.3% 2003.0 180.93
5.10 1663 6743.8 35.7 99.2% 2457.7 59.31 25.20 7396 7985.3 50.1 98.2% 1151.7 120.24
5.20 7497 6633.5 34.6 99.2% 1883.4 47.18 26.10 7576 16305.8 208.8 93.5% 5169.2 366.63
5.30 30 4429.4 15.4 100.0% 438.2 8.49 26.20 7249 16229.2 206.9 93.5% 5155.4 366.47
5.40 740 5095.8 20.4 100.0% 1597.6 39.53 26.21 7578 4956.6 19.3 100.0% 463.6 63.74
5.50 7495 4655.3 17.0 100.0% 902.0 22.97 26.30 7577 16158.5 205.1 93.5% 4691.8 329.42
5.60 7496 5010.3 19.7 100.0% 695.7 16.59 26.40 7258 14227.9 159.0 94.8% 4532.3 328.89
6.00 803 8472.0 28.2 98.2% 1518.4 74.45 27.00 435 3645.4 10.4 100.0% 862.2 123.55
6.01 2022 6238.4 30.6 99.2% 1157.9 53.75 27.01 434 4144.1 13.5 100.0% 80.4 11.47
6.02 725 5873.6 27.1 99.2% 1143.5 52.84 27.10 7570 45638.6 1635.9 74.4% 57899.6 818.83
6.03 7502 4161.5 13.6 100.0% 335.7 14.18 27.20 1087 45347.9 1615.1 74.4% 57819.3 820.88
6.04 1044 2696.3 5.7 100.0% 288.7 12.23 27.30 1109 41107.4 1327.2 76.6% 50221.0 833.31
6.05 7503 5689.6 25.4 99.2% 807.8 38.80 27.31 7571 45343.5 1614.8 74.4% 56957.1 820.88
6.06 842 xx xx 100.0% 774.9 39.64 27.40 1073 39459.7 1222.9 76.6% 49548.7 837.63
6.08 48 xx xx 100.0% 89.4 12.63 27.50 1298 41212.9 1334.0 76.6% 55390.2 879.29
6.09 xx xx xx xx #N/A #N/A 27.60 1258 41896.0 1378.6 76.6% 56155.8 878.98
6.10 7500 5327.0 22.3 100.0% 685.5 27.01 28.00 1890 7299.4 41.8 99.2% 888.8 50.74
6.11 728 5164.7 20.9 100.0% 649.4 23.40 29.10 1067 15192.9 181.3 94.2% 1651.9 95.30
6.12 7498 2055.3 3.3 100.0% 92.5 6.19 29.20 1879 14142.1 157.1 94.8% 1614.8 94.28
6.13 7499 5172.4 21.0 100.0% 556.9 17.22 29.40 1337 11591.4 105.5 96.3% 1372.0 75.84
6.14 1789 4865.7 18.6 100.0% 469.2 14.03 29.50 1740 10163.2 81.1 97.1% 1248.2 68.12
7.10 7515 9899.7 77.0 97.1% 4776.4 149.28 30.00 1124 6225.5 30.4 99.2% 1405.2 95.86
7.11 7508 7866.6 48.6 98.2% 2122.7 99.70 31.00 7601 7296.7 41.8 99.2% 994.9 61.63
7.20 909 8996.9 63.6 98.2% 4703.9 151.40 31.20 1342 4499.6 15.9 100.0% 714.2 45.67
7.30 59 4214.3 13.9 100.0% 395.4 8.05 31.30 xx 4119.0 13.3 xx #N/A #N/A
7.40 7511 8976.5 63.3 98.2% 4308.5 143.66 31.40 479 4374.5 15.0 100.0% 258.8 12.76
7.50 1738 8149.0 52.2 98.2% 3986.2 137.24 32.10 1395 12812.4 128.9 95.4% 3487.0 195.60
7.60 7510 5764.7 26.1 99.2% 581.2 15.11 32.20 732 7351.8 42.4 99.2% 2420.6 154.90
7.70 7509 8126.4 51.9 98.2% 3405.0 123.47 32.21 455 1059.7 0.9 100.0% 46.1 6.70
7.80 1729 7837.8 48.2 98.2% 3320.8 120.80 32.22 826 3091.9 7.5 100.0% 180.6 24.22
7.90 7507 6991.0 38.4 99.2% 1198.1 32.97 32.24 499 1400.0 1.5 100.0% 52.1 7.49
8.10 1754 19844.2 309.3 89.4% 18104.4 332.60 32.30 7598 3585.1 10.1 100.0% 113.3 14.37
8.20 1832 15977.2 200.5 93.5% 16379.5 346.05 32.31 1198 1764.0 2.4 100.0% 74.8 10.53
8.30 731 14854.0 173.3 94.2% 10827.4 218.31 32.32 501 832.6 0.5 100.0% 25.2 3.63
8.50 1782 18393.4 265.7 92.0% 17071.2 338.65 32.33 500 1314.8 1.4 100.0% 42.7 6.15
8.60 77 2000.5 3.1 100.0% 160.9 14.15 32.40 7597 12781.2 128.3 95.4% 3156.9 181.10
8.70 1332 18296.4 262.9 92.0% 16670.5 336.62 32.41 1895 10263.8 82.7 97.1% 2971.2 180.95
8.90 7514 15956.3 200.0 93.5% 11603.1 231.64 32.42 1734 8743.1 60.0 98.2% 2524.6 160.43
9.10 7519 25438.4 508.2 86.7% 20331.9 350.65 32.70 7596 4653.3 17.0 100.0% 216.8 27.60
9.20 1471 23347.1 428.1 89.4% 19584.4 373.45 33.10 1135 5779.3 26.2 99.2% 562.2 65.08
9.30 915 20291.1 323.4 89.4% 18812.2 342.21 33.11 7594 10568.8 87.7 97.1% 904.8 92.68
9.50 7516 3438.2 9.3 100.0% 561.1 44.99 33.12 7595 18082.2 256.8 92.0% 5398.3 286.24
9.60 7517 20329.8 324.6 89.4% 18251.1 333.08 33.13 2006 7174.2 40.4 99.2% 688.3 80.84

10.00 7518 10232.8 82.2 97.1% 6339.7 298.53 33.14 524 xx xx 100.0% 99.6 14.23
10.10 1850 9806.0 75.5 97.1% 6321.8 298.49 33.15 1907 7834.0 48.2 98.2% 771.2 87.36
10.11 7524 2448.7 4.7 100.0% 1022.0 78.22 33.16 1318 8036.4 50.7 98.2% 827.1 90.83
10.12 7525 4129.0 13.4 100.0% 1148.4 56.72 33.30 1652 15213.4 181.8 94.2% 5138.8 283.84
10.13 1762 5309.0 22.1 100.0% 2170.4 130.72 34.00 2066 7620.1 45.6 98.2% 1726.0 91.47
10.20 7520 4634.5 16.9 100.0% 315.3 24.69 34.20 902 4534.1 16.1 100.0% 880.6 45.44
10.30 7521 9689.1 73.7 97.1% 6006.5 287.86 34.30 534 3616.5 10.3 100.0% 362.9 19.21
10.40 767 9101.0 65.1 97.1% 5862.5 283.60 34.40 533 4410.9 15.3 100.0% 149.0 10.34
10.50 7523 7961.5 49.8 98.2% 2915.9 124.98 35.10 1380 14854.4 173.3 94.2% 2765.3 132.66
10.60 1841 7071.9 39.3 99.2% 2791.6 124.74 35.20 1424 14320.7 161.1 94.8% 2678.3 125.92
10.70 7527 3270.1 8.4 100.0% 765.0 42.07 35.30 7604 4476.1 15.7 100.0% 207.0 24.44
10.80 7526 7017.7 38.7 99.2% 2026.6 85.26 35.40 7605 14147.6 157.2 94.8% 2426.6 99.71
10.90 7522 8943.2 62.8 98.2% 2946.5 165.85 35.50 1915 13658.8 146.5 94.8% 2357.8 98.01
11.10 7530 30343.1 723.1 82.4% 27492.3 542.98 35.70 926 10217.0 82.0 97.1% 2014.8 100.62
11.20 1794 25560.2 513.1 86.7% 26671.6 585.52 36.00 7606 6885.2 37.2 99.2% 1114.4 69.98
11.30 1668 27866.0 609.9 84.0% 27208.5 555.91 36.10 724 5603.0 24.7 100.0% 1032.8 67.31
12.00 7531 4625.6 16.8 100.0% 862.0 65.22 36.20 7608 5557.0 24.3 100.0% 452.9 30.72
12.10 1720 2422.2 4.6 100.0% 509.6 44.01 36.40 7609 5516.6 23.9 100.0% 579.9 36.65
12.20 139 2147.6 3.6 100.0% 191.7 16.84 37.00 729 6018.1 28.4 99.2% 2417.3 145.53
12.30 140 2225.0 3.9 100.0% 317.9 27.19 37.10 7610 5937.7 27.7 99.2% 924.7 48.22
13.10 7532 39354.8 1216.4 76.6% 30594.8 492.52 37.20 7611 5871.0 27.1 99.2% 1492.5 98.53
13.11 1099 32219.0 815.3 82.4% 28926.4 565.64 37.30 1477 5271.9 21.8 100.0% 1186.3 77.67
13.20 1625 30331.8 722.6 82.4% 28354.3 566.67 37.40 1025 5169.4 21.0 100.0% 651.9 41.91
13.30 1548 38734.2 1178.4 79.3% 30540.7 524.29 37.50 7612 2918.4 6.7 100.0% 534.4 36.20
13.40 143 1786.5 2.5 100.0% 95.7 13.35 38.10 7607 12586.8 124.4 95.4% 3377.9 168.01
13.50 1972 38627.3 1171.9 79.3% 30363.9 525.33 38.30 1940 9966.9 78.0 97.1% 2931.7 163.60
13.60 xx 37996.5 1133.9 xx #N/A #N/A 39.00 726 18195.4 260.0 92.0% 14091.6 700.59
13.70 7535 3319.2 8.7 100.0% 408.1 55.08 39.10 590 3044.0 7.3 100.0% 25.2 3.64
13.80 7534 37808.3 1122.7 79.3% 29955.8 525.33 39.20 1796 17025.4 227.7 92.7% 7788.5 337.87
13.90 822 35679.8 999.8 80.8% 29725.9 544.39 39.30 1456 12500.9 122.7 95.4% 4492.3 223.85
14.00 1769 8117.8 51.8 98.2% 2395.4 171.50 39.50 1776 15048.5 177.9 94.2% 7366.5 326.84
14.10 1812 6160.4 29.8 99.2% 1487.9 125.23 39.60 7603 14310.1 160.8 94.8% 4601.2 221.45
14.20 1818 5834.2 26.7 99.2% 1275.7 102.92 40.10 7590 21481.7 362.4 89.4% 14856.7 682.01
14.30 919 5270.2 21.8 100.0% 928.6 67.09 40.20 1469 18400.1 265.9 92.0% 14158.5 705.22
14.40 1826 4638.9 16.9 100.0% 877.6 62.11 40.25 7593 4491.0 15.8 100.0% 347.7 49.93
14.50 895 4269.5 14.3 100.0% 694.3 53.37 40.30 1373 19118.2 287.1 89.4% 14590.8 698.72
15.10 1620 12723.9 127.2 95.4% 6032.0 342.98 41.00 1819 9365.9 68.9 97.1% 983.7 64.15
15.20 1736 10541.6 87.3 97.1% 4239.0 262.80 41.10 xx 7727.1 46.9 xx #N/A #N/A
16.10 7548 18368.2 265.0 92.0% 9000.0 428.74 41.20 1393 6046.1 28.7 99.2% 654.1 38.91
16.20 1447 15859.5 197.5 93.5% 7147.0 384.85 41.30 846 4863.0 18.6 100.0% 591.2 40.03
17.00 7549 6832.8 36.7 99.2% 3084.0 165.18 42.10 7591 14842.0 173.0 94.2% 1450.8 96.32
17.10 1011 6143.9 29.6 99.2% 1069.7 35.26 42.20 1690 12925.5 131.2 95.4% 1316.9 89.46
17.20 7550 4034.7 12.8 100.0% 759.4 99.97 43.00 1012 9127.6 65.4 97.1% 1001.9 101.88
17.30 1855 6154.9 29.8 99.2% 1829.0 134.33 43.20 857 4751.8 17.7 100.0% 646.0 73.33
17.40 7551 6105.0 29.3 99.2% 1220.4 49.05 44.10 7592 15023.3 177.3 94.2% 1578.9 132.01
17.50 942 6306.6 31.2 99.2% 3049.4 163.99 44.20 1307 13469.7 142.5 94.8% 1472.8 128.70
18.00 2643 21095.7 349.5 89.4% 13007.4 499.40 45.00 7569 29473.1 682.2 84.0% 20309.4 799.67
18.10 7541 21621.1 367.2 89.4% 13744.4 497.62 45.10 1028 27792.1 606.6 84.0% 20060.8 800.23
18.20 1844 18478.2 268.2 92.0% 12084.0 521.80 45.20 7572 7390.2 42.9 98.2% 1027.7 127.41
19.00 2018 4565.2 16.4 100.0% 1106.9 150.49 45.30 7573 27719.7 603.5 84.0% 19033.1 787.00
19.10 7540 9055.3 64.4 98.2% 3616.7 316.49 45.40 2074 23261.6 425.0 89.4% 18169.0 891.99
19.11 7544 4271.9 14.3 100.0% 791.1 36.96 46.00 1503 7575.4 45.1 98.2% 1435.6 154.08
19.20 7547 6577.5 34.0 99.2% 1394.8 178.88 46.10 681 3945.8 12.2 100.0% 343.2 49.24
19.30 7546 5702.0 25.5 99.2% 736.6 77.10 46.20 xx 7520.6 44.4 xx #N/A #N/A
19.40 1184 6598.8 34.2 99.2% 2131.5 252.98 46.30 1532 6055.1 28.8 99.2% 783.3 88.99
19.50 7543 7789.4 47.7 98.2% 2266.4 260.89 47.10 968 12930.6 131.3 95.4% 2700.5 280.49
19.60 7542 5240.5 21.6 100.0% 1149.4 56.34 47.20 1559 10758.6 90.9 96.3% 2104.8 217.98
19.70 1205 7848.9 48.4 98.2% 3415.8 314.64 48.10 7561 19317.0 293.1 89.4% 6509.5 540.19
19.80 807 4261.6 14.3 100.0% 1010.3 42.60 48.20 1544 18079.8 256.7 92.0% 5654.0 524.60
19.90 329 3765.1 11.1 100.0% 219.1 6.76 48.30 1593 15550.2 189.9 94.2% 4212.3 411.72
20.00 7539 4434.2 15.4 100.0% 518.6 53.98 48.40 1612 14639.8 168.3 94.2% 3616.4 362.48
21.10 2343 24609.4 475.7 86.7% 18954.0 535.51 49.10 1957 52300.5 2148.3 71.7% 81639.3 1308.66
21.20 1306 21980.9 379.5 89.4% 18077.2 558.45 49.20 1319 45749.4 1643.8 74.4% 78209.0 1411.51
21.30 1856 21258.4 354.9 89.4% 17361.1 559.35 49.30 975 50846.7 2030.6 71.7% 80723.4 1309.73
21.40 7536 22745.3 406.3 89.4% 18252.7 558.24 49.40 7565 6261.0 30.8 99.2% 816.8 103.81
21.50 7537 2838.0 6.3 100.0% 392.4 49.39 49.50 1631 50709.2 2019.6 71.7% 79906.6 1306.31
21.60 1312 22878.4 411.1 89.4% 18645.1 558.29 49.70 1005 46973.8 1733.0 73.3% 79258.0 1381.02
22.10 7583 4608.8 16.7 100.0% 441.3 54.94 49.80 7568 4153.2 13.5 100.0% 559.2 76.55
22.20 7584 10168.1 81.2 97.1% 1640.9 128.83 49.90 7616 46912.3 1728.5 73.3% 78698.7 1379.00
22.30 7585 6578.7 34.0 99.2% 1215.7 108.89 50.00 1649 54164.8 2304.2 70.2% 88887.7 1627.88
22.40 7586 2827.6 6.3 100.0% 174.0 24.41 50.10 1000 57367.6 2584.8 69.0% 89408.5 1569.69
22.50 7310 5630.2 24.9 100.0% 1053.4 95.32 50.20 770 52492.2 2164.1 71.7% 88148.8 1659.96
22.55 7315 5124.7 20.6 100.0% 903.7 79.00 51.10 1442 21841.6 374.7 89.4% 17973.7 886.92
22.60 7588 4676.6 17.2 100.0% 568.1 43.95
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APPENDIX 11 

Comparison of Flow Results 



Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Existing vs Future with future ponds for 6h AES
Design storms 1/4

Area
ha Existing Future Existing Future Existing Future Existing Future Existing Future Existing Future

1.00 3933 2223.1 1.59 1.50 3.07 2.90 4.25 4.25 5.91 5.91 7.26 7.26 8.68 8.69
1.10 735 2223.1 1.59 1.50 3.08 2.91 4.26 4.26 5.92 5.92 7.27 7.27 8.70 8.70
1.20 7488 1025.5 0.86 0.78 1.65 1.49 2.27 2.27 3.13 3.13 3.83 3.83 4.58 4.59
1.30 7487 1124.0 0.74 0.74 1.44 1.43 1.99 1.99 2.77 2.77 3.40 3.40 4.06 4.06
2.00 7489 3035.0 2.00 1.87 3.91 3.67 5.45 5.45 7.63 7.63 9.43 9.43 11.32 11.32
2.10 7490 4074.8 2.47 2.29 4.87 4.51 6.81 6.82 9.58 9.58 11.87 11.88 14.29 14.30
2.20 1081 3451.7 2.21 2.08 4.35 4.09 6.07 6.07 8.52 8.52 10.53 10.54 12.66 12.67
2.30 11 416.7 0.24 0.24 0.48 0.48 0.68 0.68 0.96 0.96 1.20 1.20 1.45 1.45
3.10 17 173.4 0.00 0.00 0.04 0.04 0.09 0.09 0.19 0.19 0.29 0.29 0.40 0.40
3.20 2555 736.5 0.27 0.27 0.56 0.55 0.83 0.83 1.25 1.25 1.62 1.63 2.04 2.04
3.30 1256 736.5 0.28 0.28 0.57 0.57 0.84 0.84 1.27 1.27 1.65 1.65 2.08 2.08
3.40 7491 1030.8 0.30 0.29 0.70 0.67 1.09 1.09 1.72 1.72 2.28 2.28 2.91 2.91
3.50 18 296.9 0.28 0.28 0.57 0.57 0.81 0.81 1.15 1.15 1.43 1.43 1.73 1.73
3.60 19 439.6 0.00 0.00 0.01 0.01 0.05 0.05 0.16 0.16 0.27 0.27 0.40 0.40
4.10 7493 8115.4 2.54 2.53 5.17 4.97 7.55 8.06 11.25 11.84 14.50 15.15 18.06 18.71
4.20 766 5105.6 2.67 2.47 5.32 4.91 7.54 7.55 10.74 10.75 13.49 13.50 16.40 16.41
4.30 2009 7238.0 2.61 2.37 5.29 4.78 7.68 7.70 11.31 11.33 14.48 14.51 17.92 17.96
4.40 23 588.7 0.00 0.00 0.01 0.01 0.07 0.07 0.22 0.22 0.38 0.38 0.57 0.57
4.50 7492 6649.4 2.61 2.37 5.28 4.77 7.63 7.64 11.14 11.16 14.20 14.22 17.49 17.53
5.00 7494 2712.0 0.28 0.27 0.84 0.79 1.56 1.56 2.88 2.88 4.12 4.12 5.56 5.56
5.10 1663 2457.7 0.22 0.22 0.64 0.62 1.24 1.24 2.39 2.39 3.49 3.49 4.76 4.76
5.20 7497 1883.4 0.22 0.22 0.62 0.61 1.15 1.15 2.11 2.11 3.01 3.01 4.03 4.03
5.30 30 438.2 0.00 0.00 0.01 0.01 0.07 0.07 0.20 0.20 0.35 0.35 0.52 0.52
5.40 740 1597.6 0.22 0.22 0.58 0.57 1.01 1.01 1.80 1.80 2.54 2.54 3.39 3.39
5.50 7495 902.0 0.21 0.21 0.46 0.45 0.73 0.73 1.20 1.20 1.63 1.63 2.12 2.12
5.60 7496 695.7 0.01 0.01 0.12 0.12 0.28 0.28 0.60 0.60 0.91 0.91 1.27 1.27
6.00 803 1518.4 4.28 3.61 7.27 6.09 9.62 9.02 12.85 11.91 15.30 14.11 17.81 16.33
6.01 2022 1157.9 2.83 2.75 5.12 4.80 6.81 7.24 8.95 9.44 10.81 11.39 12.94 13.39
6.02 725 1143.5 3.31 3.87 5.61 6.05 7.45 8.44 9.86 11.20 11.94 13.53 14.36 16.56
6.03 7502 335.7 1.27 1.55 1.94 2.31 2.52 2.93 3.19 3.66 3.74 4.24 4.30 5.01
6.04 1044 288.7 0.29 0.29 0.61 0.61 0.88 0.88 1.27 1.27 1.60 1.60 1.94 1.94
6.05 7503 807.8 2.41 2.45 4.55 4.36 6.12 6.46 7.88 8.31 9.43 9.88 11.07 11.69
6.06 842 774.9 5.07 5.66 7.66 8.30 9.84 10.45 12.59 13.19 14.70 15.23 16.87 17.37
6.08 48 89.4 3.16 3.80 4.75 5.54 6.21 7.06 7.90 8.84 9.22 10.23 10.61 11.68
6.09 xx #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
6.10 7500 685.5 1.91 1.87 2.91 2.76 3.63 3.39 4.69 4.34 5.47 5.01 6.26 5.69
6.11 728 649.4 0.47 0.52 0.92 0.94 1.29 1.36 1.85 1.92 2.34 2.41 2.87 2.92
6.12 7498 92.5 0.28 0.21 0.44 0.39 0.57 0.54 0.80 0.75 0.98 0.92 1.17 1.10
6.13 7499 556.9 0.31 0.34 0.62 0.60 0.89 0.92 1.33 1.33 1.69 1.68 2.11 2.08
6.14 1789 469.2 0.22 0.21 0.42 0.40 0.61 0.61 0.93 0.93 1.21 1.21 1.52 1.52
7.10 7515 4776.4 3.00 2.77 5.85 5.13 8.56 8.66 12.96 12.94 16.68 16.55 20.67 20.38
7.11 7508 2122.7 3.51 3.25 6.59 5.86 8.93 8.92 12.30 12.15 14.99 14.67 18.00 17.45
7.20 909 4703.9 3.03 2.81 5.95 5.24 8.76 8.86 13.33 13.28 17.21 17.02 21.58 21.23
7.30 59 395.4 0.00 0.00 0.01 0.01 0.06 0.06 0.19 0.19 0.32 0.32 0.47 0.47
7.40 7511 4308.5 3.03 2.81 5.94 5.24 8.70 8.80 13.16 13.10 16.90 16.71 21.11 20.76
7.50 1738 3986.2 3.35 3.14 6.62 5.97 9.61 9.64 13.88 13.75 17.35 17.12 21.23 20.78
7.60 7510 581.2 0.00 0.00 0.02 0.02 0.12 0.12 0.38 0.38 0.65 0.65 0.96 0.96
7.70 7509 3405.0 3.35 3.14 6.61 5.96 9.49 9.51 13.50 13.38 16.71 16.48 20.27 19.83
7.80 1729 3320.8 3.53 3.27 6.76 6.04 9.37 9.37 13.28 13.13 16.43 16.12 19.98 19.41
7.90 7507 1198.1 0.02 0.02 0.22 0.20 0.55 0.55 1.21 1.21 1.85 1.85 2.58 2.58
8.10 1754 18104.4 4.60 4.40 8.85 8.07 13.02 13.96 20.22 21.19 26.84 27.80 34.24 35.11
8.20 1832 16379.5 4.62 4.45 8.80 8.11 13.17 14.14 20.37 21.37 26.97 27.84 34.29 35.35
8.30 731 10827.4 2.63 2.59 5.45 5.16 8.18 8.70 12.63 13.22 16.65 17.31 21.08 21.75
8.50 1782 17071.2 4.57 4.40 8.75 8.04 13.04 13.98 20.22 21.19 26.74 27.73 34.05 34.97
8.60 77 160.9 0.00 0.00 0.01 0.01 0.19 0.19 0.57 0.57 0.96 0.96 1.41 1.41
8.70 1332 16670.5 4.58 4.41 8.76 8.06 13.06 14.01 20.24 21.22 26.79 27.76 34.06 35.01
8.90 7514 11603.1 2.62 2.57 5.45 5.14 8.24 8.78 12.84 13.45 17.04 17.69 21.63 22.31
9.10 7519 20331.9 14.98 12.90 21.73 18.98 32.91 33.14 39.56 39.60 46.50 46.85 52.95 53.11
9.20 1471 19584.4 4.81 4.49 9.35 8.34 19.35 19.38 27.20 27.25 34.38 34.43 42.44 42.67
9.30 915 18812.2 4.64 4.42 8.96 8.11 13.01 13.94 20.21 21.18 26.86 27.81 34.27 35.13
9.50 7516 561.1 0.21 0.21 0.41 0.41 3.19 3.19 4.61 4.61 6.23 6.23 8.31 8.31
9.60 7517 18251.1 4.63 4.41 8.91 8.10 13.01 13.94 20.21 21.18 26.83 27.79 34.23 35.10

10.00 7518 6339.7 3.42 3.00 5.03 4.47 21.84 21.85 30.58 30.64 38.21 38.21 46.38 46.51
10.10 1850 6321.8 3.43 3.00 5.03 4.45 21.84 21.87 30.53 30.58 38.18 38.26 46.37 46.50
10.11 7524 1022.0 0.00 0.57 0.00 0.93 0.75 1.77 2.13 3.00 3.45 4.16 4.96 5.49
10.12 7525 1148.4 0.00 0.00 0.00 0.00 1.07 1.07 2.69 2.69 4.25 4.25 5.97 5.97
10.13 1762 2170.4 0.00 0.57 0.00 0.93 1.73 2.65 4.66 5.45 7.47 8.14 10.60 11.16
10.20 7520 315.3 3.26 2.81 4.66 4.04 7.78 7.80 9.92 9.94 11.69 11.72 13.34 13.37
10.30 7521 6006.5 1.54 1.49 3.16 3.06 19.76 19.80 28.04 28.11 35.32 35.42 43.24 43.40
10.40 767 5862.5 1.41 1.38 2.92 2.85 18.95 18.99 27.02 27.09 34.05 34.16 41.83 41.99
10.50 7523 2915.9 0.74 0.72 1.55 1.52 10.73 10.73 15.28 15.28 19.19 19.19 23.39 23.39
10.60 1841 2791.6 0.64 0.63 1.35 1.34 9.86 9.86 14.27 14.27 18.11 18.11 22.25 22.25
10.70 7527 765.0 0.48 0.48 0.98 0.97 6.76 6.76 8.94 8.94 10.63 10.63 12.34 12.34
10.80 7526 2026.6 0.16 0.16 0.38 0.37 3.18 3.18 5.89 5.89 8.51 8.51 11.38 11.38
10.90 7522 2946.5 0.67 0.76 1.37 1.39 8.23 8.27 11.74 11.81 14.85 14.97 18.44 18.60
11.10 7530 27492.3 13.85 11.56 19.97 16.55 43.36 43.74 57.40 57.65 71.95 72.28 88.61 88.87
11.20 1794 26671.6 17.79 15.28 25.82 22.87 43.11 43.33 55.98 56.22 70.85 71.30 87.67 88.06

6h 6hFlow Node 
#

Hyd#
6h 6h 6h 6h

Peak Flows (cms)
2-yr AES 5-yr AES 10-yr AES 25-yr AES 50-yr AES 100-yr AES
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Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Existing vs Future with future ponds for 6h AES
Design storms 2/4

Area
ha Existing Future Existing Future Existing Future Existing Future Existing Future Existing Future

11.30 1668 27208.5 15.75 13.27 22.38 18.37 44.14 44.55 56.56 56.79 71.12 71.30 87.56 87.96
12.00 7531 862.0 0.86 0.86 1.67 1.66 15.13 15.13 19.60 19.60 23.02 23.02 26.43 26.43
12.10 1720 509.6 0.64 0.64 1.24 1.24 11.72 11.72 15.08 15.08 17.66 17.66 20.22 20.22
12.20 139 191.7 0.25 0.25 0.48 0.48 4.55 4.55 5.86 5.86 6.85 6.85 7.85 7.85
12.30 140 317.9 0.39 0.39 0.76 0.76 7.18 7.18 9.25 9.25 10.82 10.82 12.38 12.38
13.10 7532 30594.8 11.98 10.49 17.98 16.04 53.59 53.76 70.26 69.66 83.17 82.54 97.08 96.48
13.11 1099 28926.4 12.63 10.46 18.94 16.09 56.75 56.53 73.28 72.49 85.72 84.80 99.01 98.21
13.20 1625 28354.3 14.61 12.38 21.43 18.15 58.30 58.67 74.15 74.29 86.27 86.41 97.95 98.36
13.30 1548 30540.7 12.01 10.46 17.97 16.03 53.63 53.78 70.26 69.66 83.16 82.53 97.09 96.49
13.40 143 95.7 2.51 2.51 3.72 3.72 6.14 6.14 7.75 7.75 9.43 9.44 10.81 10.82
13.50 1972 30363.9 12.18 10.48 18.26 15.93 53.94 54.06 70.56 69.94 83.47 82.79 97.25 96.62
13.60 xx #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
13.70 7535 408.1 6.02 5.89 9.75 9.45 18.69 18.71 25.04 25.08 31.48 31.55 38.63 38.63
13.80 7534 29955.8 11.80 9.57 17.75 14.82 53.43 53.57 70.05 69.44 82.94 82.28 96.73 96.13
13.90 822 29725.9 12.20 9.93 18.56 15.44 55.20 55.19 71.93 71.17 84.45 83.81 97.96 97.26
14.00 1769 2395.4 6.22 7.22 10.99 12.27 14.84 17.67 19.70 23.22 23.89 28.10 28.25 35.04
14.10 1812 1487.9 6.22 7.98 10.21 12.77 13.33 17.55 17.70 22.73 21.17 26.65 24.98 34.62
14.20 1818 1275.7 6.00 7.94 9.99 12.82 13.08 17.25 17.44 22.38 20.90 26.01 24.67 31.14
14.30 919 928.6 3.47 4.11 4.93 5.84 6.05 7.49 7.51 9.15 8.76 10.53 9.87 11.90
14.40 1826 877.6 1.80 2.13 2.63 3.22 3.28 4.29 4.34 5.49 5.23 6.61 6.04 7.61
14.50 895 694.3 1.87 2.31 2.67 3.50 3.42 4.45 4.59 5.81 5.46 6.82 6.34 7.84
15.10 1620 6032.0 10.37 10.63 16.73 16.80 22.44 26.57 30.75 35.58 37.69 43.40 45.55 53.25
15.20 1736 4239 8.626 9.46 14.758 15.67 19.68 23.71 26.59 31.17 32.31 37.95 38.55 46.18
16.10 7548 9000.0 10.83 10.82 19.26 18.57 26.17 30.26 36.40 41.33 45.25 50.93 55.09 62.38
16.20 1447 7147.0 10.69 10.76 18.29 17.54 24.56 28.28 33.67 38.19 41.47 46.59 49.97 56.77
17.00 7549 3084.0 15.95 3.90 25.60 6.51 33.18 9.04 44.39 12.17 54.90 15.49 64.54 18.81
17.10 1011 1069.7 3.62 4.53 6.00 7.33 8.21 9.35 10.82 12.16 13.73 15.25 16.17 17.78
17.20 7550 759.4 13.41 1.36 21.15 2.32 27.16 3.09 35.93 4.11 44.57 4.96 52.12 5.87
17.30 1855 1829.0 16.48 4.81 26.46 7.78 34.36 10.01 45.88 13.00 57.22 16.25 67.03 19.05
17.40 7551 1220.4 0.45 0.44 1.18 1.15 1.83 1.83 2.88 2.88 3.84 3.84 4.93 4.93
17.50 942 3049.4 16.56 4.84 26.72 7.92 34.82 10.28 46.49 13.46 58.06 16.90 68.14 19.90
18.00 2643 13007.4 10.75 11.73 19.21 20.05 26.31 33.07 36.16 45.67 46.99 56.53 57.70 69.00
18.10 7541 13744.4 10.71 11.53 19.11 19.76 26.19 32.68 36.07 44.94 46.64 55.93 57.72 67.92
18.20 1844 12084.0 16.00 12.16 25.75 20.85 33.38 33.97 44.70 46.91 55.25 58.31 64.98 71.88
19.00 2018 1106.9 1.04 2.11 2.30 3.31 3.36 4.20 4.92 5.35 6.21 6.24 7.57 7.20
19.10 7540 3616.7 2.94 5.34 6.47 8.88 9.41 11.87 13.71 15.64 17.30 18.66 21.10 21.86
19.11 7544 791.1 0.61 0.80 1.38 1.58 2.02 2.24 2.95 3.15 3.73 3.91 4.56 4.71
19.20 7547 1394.8 2.29 2.76 3.74 4.20 4.94 6.06 6.45 7.64 7.72 8.95 9.34 10.35
19.30 7546 736.6 0.54 1.24 1.21 2.00 1.77 2.59 2.57 3.35 3.25 3.96 3.96 4.61
19.40 1184 2131.5 2.41 3.79 4.13 5.99 5.98 7.78 8.68 9.97 10.92 11.68 13.28 13.50
19.50 7543 2266.4 2.41 4.04 4.33 6.37 6.27 8.29 9.11 10.63 11.48 12.46 13.96 14.39
19.60 7542 1149.4 0.84 1.20 1.89 2.28 2.77 3.20 4.05 4.46 5.12 5.49 6.27 6.59
19.70 1205 3415.8 2.83 5.24 6.21 8.65 9.03 11.49 13.15 15.07 16.58 17.93 20.21 20.95
19.80 807 1010.3 0.75 0.94 1.68 1.89 2.46 2.69 3.60 3.80 4.55 4.73 5.56 5.72
19.90 329 219.1 0.14 0.14 0.31 0.31 0.45 0.45 0.66 0.66 0.83 0.83 1.01 1.01
20.00 7539 518.6 4.30 1.37 6.95 2.12 9.37 2.86 11.83 3.72 13.93 4.39 16.11 5.10
21.10 2343 18954.0 11.76 14.65 21.42 24.50 29.71 40.34 41.50 55.24 53.98 68.21 67.10 82.71
21.20 1306 18077.2 11.80 14.73 21.49 24.69 29.80 40.60 41.58 55.76 54.33 69.04 67.61 83.76
21.30 1856 17361.1 11.65 14.52 21.31 24.42 29.60 40.20 41.14 55.10 53.96 68.32 67.25 82.93
21.40 7536 18252.7 11.79 14.71 21.49 24.64 29.80 40.60 41.62 55.74 54.36 69.01 67.65 83.75
21.50 7537 392.4 5.31 5.89 8.09 9.05 10.56 12.73 14.12 16.51 16.64 19.22 19.34 22.19
21.60 1312 18645.1 11.79 14.71 21.50 24.64 29.80 40.60 41.62 55.74 54.36 69.01 67.65 83.76
22.10 7583 441.3 0.94 2.36 1.75 3.63 2.40 4.73 3.28 6.04 3.99 7.11 4.73 8.19
22.20 7584 1640.9 6.02 6.57 9.91 10.35 13.06 15.44 17.49 20.12 21.02 23.92 24.95 28.12
22.30 7585 1215.7 6.06 6.27 10.22 10.28 13.29 14.95 17.34 19.31 20.65 22.90 24.96 27.88
22.40 7586 174.0 0.64 1.11 1.16 1.67 1.58 2.09 2.06 2.63 2.47 3.07 2.88 3.49
22.50 7310 1053.4 6.54 6.33 10.54 10.07 13.63 14.47 17.69 18.74 20.92 22.05 25.40 27.30
22.55 7315 903.7 7.16 5.91 11.50 9.93 14.59 13.76 18.98 17.97 22.99 22.09 26.94 25.70
22.60 7588 568.1 4.09 3.38 6.63 5.91 8.46 7.79 10.99 10.25 13.62 12.88 15.88 15.13
22.61 7333 320.2 2.56 2.49 4.15 3.95 5.30 5.51 6.87 7.10 8.12 8.40 9.42 9.77
22.62 7345 111.6 0.17 0.17 0.33 0.33 0.45 0.45 0.61 0.61 0.75 0.75 0.89 0.89
22.70 7587 335.6 3.69 3.12 5.46 4.72 6.87 6.55 8.52 8.08 10.00 9.44 12.02 12.29
22.71 7321 134.9 9.75 10.37 14.06 14.57 16.67 17.30 20.14 20.68 22.66 23.22 25.17 25.73
22.80 7617 312.5 0.55 1.88 1.03 2.84 1.41 3.54 1.93 4.45 2.35 5.17 2.79 5.87
22.81 7364 125.6 0.21 0.76 0.40 1.15 0.55 1.42 0.75 1.79 0.91 2.07 1.08 2.35
22.82 7361 148.9 0.17 0.88 0.33 1.34 0.45 1.65 0.63 2.07 0.77 2.40 0.92 2.73
22.90 7365 72.5 0.32 0.47 0.56 0.71 0.74 0.88 0.98 1.10 1.16 1.28 1.34 1.45
23.10 7580 2529.3 6.38 7.61 10.76 11.88 14.24 18.09 19.10 23.45 23.10 27.77 27.37 32.48
23.20 7275 2082.2 6.70 7.89 11.29 12.51 14.99 18.80 20.27 24.54 24.50 29.17 29.19 34.41
24.10 7582 556.9 6.22 4.16 10.14 6.19 13.48 8.28 17.78 10.59 21.34 12.45 25.24 14.39
24.11 7435 100.7 6.39 6.15 8.96 8.67 10.96 10.66 13.33 13.00 15.13 14.78 16.92 16.57
24.12 7618 351.6 5.48 3.18 8.90 4.74 11.72 6.39 15.65 8.21 18.80 9.64 21.90 11.17
24.13 7431 168.5 5.25 0.98 8.16 1.49 11.08 1.84 14.30 2.31 16.84 2.68 20.37 3.04
24.20 7581 594.8 5.83 2.60 8.22 3.77 9.74 5.12 11.67 6.37 13.19 7.36 14.63 8.41
24.21 7403 517.7 2.11 2.38 3.47 3.42 4.47 4.64 5.80 5.82 6.83 6.75 7.88 7.71
25.00 7388 1516.6 7.14 6.68 11.49 9.90 14.97 13.65 19.97 17.15 23.86 19.91 27.91 22.76
25.01 7451 19.6 1.18 1.18 1.67 1.68 2.07 2.08 2.54 2.54 2.89 2.90 3.24 3.25
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Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Existing vs Future with future ponds for 6h AES
Design storms 3/4

Area
ha Existing Future Existing Future Existing Future Existing Future Existing Future Existing Future

25.02 7619 1302.9 6.68 5.89 10.76 8.80 14.02 12.02 18.66 15.03 22.14 17.35 25.81 19.71
25.10 7579 2003.0 10.18 7.80 15.05 11.51 18.68 16.10 24.01 20.30 28.69 23.47 33.66 26.67
25.20 7396 1151.7 10.83 5.66 15.82 8.36 19.12 11.11 23.86 13.98 27.30 16.19 30.73 18.41
26.10 7576 5169.2 23.27 20.01 35.29 29.92 51.86 49.39 64.21 61.20 73.73 70.20 83.16 79.22
26.20 7249 5155.4 23.61 20.48 35.68 30.40 52.10 49.69 64.55 61.77 74.39 71.78 84.45 81.98
26.21 7578 463.6 9.57 10.79 15.95 17.40 29.64 30.20 39.12 39.88 46.64 47.44 54.32 55.04
26.30 7577 4691.8 14.86 13.71 22.15 20.99 28.62 31.30 35.94 40.17 41.67 47.15 47.78 54.88
26.40 7258 4532.3 13.53 13.78 20.39 21.13 25.52 31.49 32.11 40.43 37.40 47.55 43.89 55.34
27.00 435 862.2 44.05 44.05 63.78 63.78 96.67 96.79 117.15 117.28 132.66 132.79 148.10 148.23
27.01 434 80.4 2.63 2.63 3.99 3.99 6.29 6.30 8.16 8.17 9.43 9.45 10.74 10.75
27.10 7570 57899.6 45.42 39.52 70.69 58.90 107.88 108.07 140.54 143.21 165.28 173.98 192.45 207.96
27.20 1087 57819.3 55.63 55.29 81.00 80.43 124.73 125.12 152.15 152.74 173.27 174.04 194.49 208.45
27.30 1109 50221.0 25.07 22.53 38.12 34.46 79.52 85.08 108.12 118.29 133.04 146.16 162.13 177.23
27.31 7571 56957.1 45.65 39.96 70.27 59.16 106.03 107.22 137.70 143.38 161.45 173.90 190.69 208.45
27.40 1073 49548.7 22.81 20.82 37.53 34.75 80.60 85.57 108.55 119.11 133.35 146.94 162.43 177.95
27.50 1298 55390.2 44.27 37.65 67.00 56.08 101.00 108.37 134.14 144.84 161.74 176.16 192.36 211.53
27.60 1258 56155.8 50.11 47.76 76.61 71.87 116.81 116.05 147.39 146.79 172.05 176.70 207.84 211.12
28.00 1890 888.8 0.47 1.26 0.93 1.90 7.97 7.56 10.83 10.18 13.11 12.27 15.47 14.43
29.10 1067 1651.9 4.73 4.12 6.82 6.09 16.46 17.17 20.61 21.64 23.74 25.13 27.20 28.46
29.20 1879 1614.8 7.92 7.78 11.46 11.25 20.55 21.13 25.37 26.33 28.90 30.33 32.95 34.71
29.40 1337 1372.0 0.61 2.39 1.21 3.49 9.91 9.53 13.83 13.14 16.88 16.04 19.80 18.81
29.50 1740 1248.2 0.58 1.02 1.15 1.69 9.68 9.31 13.46 12.81 16.40 15.58 19.25 18.28
30.00 1124 1405.2 0.79 1.12 1.57 2.10 15.81 15.91 21.25 21.28 25.43 25.39 29.79 29.65
31.00 7601 994.9 0.47 0.44 0.93 0.87 9.28 9.28 12.68 12.69 15.30 15.30 18.04 18.04
31.20 1342 714.2 0.38 0.36 0.74 0.72 7.31 7.31 9.76 9.76 11.72 11.72 13.74 13.74
31.30 xx #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
31.40 479 258.8 0.09 0.09 0.17 0.17 1.72 1.72 2.31 2.31 2.78 2.78 3.25 3.25
32.10 1395 3487.0 5.60 7.10 8.34 11.01 30.27 30.38 41.10 39.49 49.15 47.20 58.10 55.51
32.20 732 2420.6 1.26 1.53 2.50 2.90 25.05 25.09 33.86 33.79 40.68 40.55 47.77 47.53
32.21 455 46.1 2.51 2.51 3.54 3.54 5.52 5.25 6.76 6.37 7.62 7.36 8.60 8.22
32.22 826 180.6 3.04 4.29 4.34 6.64 7.59 14.37 9.35 18.35 10.72 20.50 12.30 23.42
32.24 499 52.1 0.07 2.80 0.13 4.13 1.25 5.02 1.64 6.22 1.94 7.11 2.24 8.24
32.30 7598 113.3 1.41 1.46 2.15 2.31 5.74 6.51 7.21 8.30 8.38 9.71 9.64 11.15
32.31 1198 74.8 2.24 2.75 3.15 3.97 5.18 6.48 6.40 8.14 7.29 9.42 8.25 10.69
32.32 501 25.2 0.05 1.19 0.10 1.75 0.85 2.25 1.13 2.81 1.35 3.25 1.57 3.69
32.33 500 42.7 0.06 2.54 0.11 3.57 1.06 4.40 1.38 5.40 1.63 6.14 1.88 6.88
32.40 7597 3156.9 2.55 2.63 3.57 3.97 29.16 28.64 39.62 38.78 47.52 46.40 55.99 54.55
32.41 1895 2971.2 1.52 4.78 3.03 7.33 28.87 28.37 39.15 38.32 47.18 46.08 55.60 54.16
32.42 1734 2524.6 1.31 1.57 2.60 2.98 25.70 25.76 34.77 34.74 41.82 41.72 49.15 48.94
32.70 7596 216.8 1.96 3.43 3.02 5.45 7.70 13.98 9.64 17.96 11.26 20.19 13.14 23.06
33.10 1135 562.2 11.75 11.41 17.95 17.41 32.31 33.12 40.43 40.90 45.84 46.59 51.13 52.58
33.11 7594 904.8 2.16 1.93 3.04 2.90 12.34 14.47 18.38 21.35 23.58 27.21 28.93 32.93
33.12 7595 5398.3 7.45 8.11 10.98 12.21 39.07 43.04 53.27 54.69 64.76 64.11 76.76 74.61
33.13 2006 688.3 11.38 10.40 18.73 16.47 40.67 39.78 50.30 49.52 57.49 56.94 65.09 64.97
33.14 524 99.6 0.14 5.27 0.27 7.57 2.93 9.49 3.70 11.69 4.28 13.39 4.85 15.10
33.15 1907 771.2 3.49 4.16 4.93 6.03 13.75 16.23 20.59 23.64 26.38 29.74 32.12 36.15
33.16 1318 827.1 4.40 4.37 6.18 6.20 12.25 14.56 18.88 22.27 24.80 28.05 29.66 33.58
33.30 1652 5138.8 10.33 10.88 15.16 16.75 38.98 47.29 52.97 59.93 64.39 69.20 76.05 78.92
34.00 2066 1726.0 0.77 0.72 1.50 1.41 14.22 14.22 19.23 19.23 23.31 23.31 27.14 27.15
34.20 902 880.6 0.34 0.33 0.67 0.65 6.34 6.34 8.51 8.51 10.21 10.21 11.94 11.94
34.30 534 362.9 0.14 0.14 0.27 0.27 2.82 2.82 3.76 3.76 4.50 4.50 5.25 5.25
34.40 533 149.0 0.09 0.09 0.18 0.18 1.77 1.77 2.36 2.36 2.82 2.82 3.29 3.29
35.10 1380 2765.3 5.56 5.82 9.28 9.62 28.45 27.63 35.85 34.61 41.76 40.52 48.16 46.77
35.20 1424 2678.3 8.28 9.01 13.36 14.10 31.76 30.67 40.28 38.57 46.53 45.02 53.51 51.86
35.30 7604 207.0 2.89 3.55 4.71 5.36 10.53 10.60 13.11 13.18 15.06 15.13 17.68 17.75
35.40 7605 2426.6 3.88 4.01 6.60 6.61 17.26 16.45 21.69 22.08 26.11 26.61 30.63 31.21
35.50 1915 2357.8 3.47 3.44 5.83 5.79 16.16 16.49 21.69 22.12 26.16 26.66 30.69 31.27
35.70 926 2014.8 2.95 2.95 4.35 4.35 15.68 15.68 21.14 21.14 25.55 25.55 29.92 29.92
36.00 7606 1114.4 2.22 2.21 3.50 3.48 13.59 13.28 17.89 17.43 21.21 20.59 24.63 23.80
36.10 724 1032.8 0.74 0.99 1.45 1.73 13.50 13.23 17.77 17.27 21.13 20.46 24.54 23.66
36.20 7608 452.9 0.37 0.40 0.66 0.71 6.24 6.17 8.19 8.05 9.68 9.48 11.24 10.97
36.40 7609 579.9 0.41 0.62 0.79 1.02 7.53 7.40 9.94 9.69 11.84 11.47 13.78 13.29
37.00 729 2417.3 1.32 1.28 2.58 2.50 24.95 24.95 32.80 32.80 39.03 39.03 45.39 45.39
37.10 7610 924.7 0.39 0.38 0.76 0.73 7.35 7.35 9.81 9.81 11.77 11.77 13.79 13.79
37.20 7611 1492.5 0.95 0.92 1.84 1.81 18.42 18.42 24.19 24.19 28.62 28.62 33.15 33.15
37.30 1477 1186.3 0.74 0.73 1.45 1.42 14.37 14.37 18.78 18.78 22.23 22.23 25.75 25.75
37.40 1025 651.9 0.34 0.33 0.66 0.65 6.22 6.22 8.40 8.40 10.12 10.12 11.88 11.88
37.50 7612 534.4 0.41 0.40 0.79 0.77 8.38 8.38 10.70 10.70 12.45 12.45 14.22 14.22
38.10 7607 3377.9 2.23 2.91 3.80 4.57 28.09 28.48 37.60 38.01 45.25 45.62 53.07 53.45
38.30 1940 2931.7 1.49 1.39 2.89 2.71 26.72 26.73 35.37 35.37 42.55 42.55 49.76 49.76
39.00 726 14091.6 13.15 14.17 19.22 20.58 95.46 93.43 130.19 126.58 157.25 152.33 184.06 178.56
39.10 590 25.2 0.05 1.54 0.10 2.21 0.94 2.66 1.20 3.24 1.40 3.68 1.60 4.21
39.20 1796 7788.5 9.15 8.84 13.24 12.82 53.69 54.80 72.33 73.45 87.17 88.14 102.58 103.51
39.30 1456 4492.3 4.45 5.12 7.31 8.02 37.47 38.20 50.54 51.20 60.55 61.22 71.36 71.97
39.50 1776 7366.5 6.94 7.49 11.34 11.75 54.85 56.11 73.88 75.12 88.76 90.02 104.51 105.60
39.60 7603 4601.2 2.21 2.59 4.31 4.23 37.78 38.35 51.05 51.46 61.33 61.59 72.12 72.27
40.10 7590 14856.7 15.67 14.45 22.95 21.54 94.40 92.25 127.70 123.67 154.79 149.45 181.74 175.83
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Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Existing vs Future with future ponds for 6h AES
Design storms 4/4

Area
ha Existing Future Existing Future Existing Future Existing Future Existing Future Existing Future

40.20 1469 14158.5 13.22 14.17 19.39 20.63 95.46 93.43 130.09 126.56 157.21 152.30 184.06 178.52
40.25 7593 347.7 17.31 16.90 23.82 23.83 28.81 29.26 35.16 35.92 40.34 42.73 47.99 50.62
40.30 1373 14590.8 20.48 18.19 30.15 26.80 95.91 93.94 130.47 126.85 157.67 152.67 184.62 178.93
41.00 1819 983.7 5.20 4.05 9.25 6.91 12.04 9.80 15.95 12.89 18.85 15.13 21.92 17.49
41.10 xx #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
41.20 1393 654.1 3.87 3.23 6.62 5.62 8.70 7.93 11.46 10.44 13.44 12.29 15.53 14.19
41.30 846 591.2 3.85 3.34 6.65 5.89 8.60 8.01 11.11 10.36 13.08 12.23 15.08 14.14
42.10 7591 1450.8 5.50 4.67 9.80 7.34 12.95 11.20 17.46 14.31 20.41 17.94 23.57 21.86
42.20 1690 1316.9 5.61 4.42 10.00 7.31 13.06 10.55 17.47 13.78 20.27 17.06 23.33 21.52
43.00 1012 1001.9 10.47 7.49 16.12 11.12 19.98 15.60 25.29 19.47 29.40 22.78 34.09 26.17
43.20 857 646.0 10.42 8.58 16.76 12.79 21.26 17.73 28.11 22.69 33.23 27.48 39.04 32.05
44.10 7592 1578.9 9.72 8.34 15.72 12.64 19.60 18.21 24.70 22.94 28.88 26.36 33.49 30.19
44.20 1307 1472.8 9.89 8.46 15.68 12.71 19.53 18.03 24.57 22.54 28.72 25.98 33.10 29.66
45.00 7569 20309.4 39.00 38.65 58.50 57.61 118.13 111.74 157.71 148.58 190.19 178.45 221.88 208.28
45.10 1028 20060.8 43.60 47.94 64.77 70.71 118.30 111.87 157.90 148.86 190.51 178.75 222.20 208.62
45.20 7572 1027.7 34.26 38.89 50.41 56.86 78.59 83.50 96.92 102.26 110.07 116.47 124.28 132.88
45.30 7573 19033.1 26.38 24.44 42.06 37.46 117.51 111.80 156.78 148.78 188.95 178.64 220.35 208.49
45.40 2074 18169.0 26.98 25.17 43.30 38.68 119.26 113.38 158.64 150.72 190.78 180.69 223.30 210.81
46.00 1503 1435.6 12.77 20.70 19.22 29.53 34.88 42.12 46.86 55.12 55.92 65.40 65.47 78.77
46.10 681 343.2 18.33 22.64 26.00 32.13 35.53 39.11 42.96 47.14 49.13 53.22 56.15 59.28
46.20 xx #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
46.30 1532 783.3 19.25 22.93 27.61 32.54 39.67 40.30 48.66 48.87 55.91 55.44 64.32 62.26
47.10 968 2700.5 27.65 35.74 42.31 53.63 74.15 82.13 96.23 106.02 113.92 125.32 127.47 139.32
47.20 1559 2104.8 22.29 27.54 32.71 40.01 50.18 54.94 64.06 69.60 73.78 80.07 83.64 95.56
48.10 7561 6509.5 52.70 67.87 79.38 100.37 142.62 158.65 176.34 193.92 205.24 225.99 237.43 258.48
48.20 1544 5654.0 64.12 84.57 95.31 118.91 155.85 173.53 189.64 207.32 218.39 243.50 251.26 277.72
48.30 1593 4212.3 39.92 52.47 57.41 72.68 90.10 100.34 112.20 122.98 128.30 142.50 149.37 164.20
48.40 1612 3616.4 26.04 33.31 38.89 49.55 80.85 89.89 109.75 121.50 129.92 141.91 152.44 167.31
49.10 1957 81639.3 64.06 55.68 97.87 86.04 203.78 207.51 268.61 270.32 321.01 320.27 376.35 374.07
49.20 1319 78209.0 76.14 70.68 112.21 105.58 207.68 210.86 273.79 273.78 326.78 324.32 386.23 379.35
49.30 975 80723.4 63.62 55.84 98.07 86.77 204.48 207.97 269.36 270.74 321.78 320.91 377.36 375.13
49.40 7565 816.8 27.25 25.56 42.86 38.89 52.57 53.93 65.18 67.05 77.05 80.41 90.31 92.51
49.50 1631 79906.6 63.66 55.07 97.72 84.25 205.08 208.60 270.19 271.26 322.47 321.34 378.27 376.04
49.70 1005 79258.0 64.08 55.70 98.05 85.87 205.99 209.24 271.28 271.66 324.25 322.19 380.25 376.90
49.80 7568 559.2 21.92 22.89 31.09 31.78 47.43 47.64 58.82 59.12 68.04 68.36 77.19 77.58
49.90 7616 78698.7 64.05 55.11 97.87 84.19 205.99 209.24 271.28 271.66 324.25 322.19 380.25 376.90
50.00 1649 88887.7 113.08 112.07 169.00 169.36 276.39 290.18 352.55 370.25 411.32 429.70 476.80 503.11
50.10 1000 89408.5 108.43 106.78 160.10 156.82 264.72 279.00 340.45 360.03 396.73 419.55 465.07 491.56
50.20 770 88148.8 112.53 111.81 167.59 168.14 273.38 286.16 348.09 366.53 405.36 423.14 471.15 497.85
51.10 1442 17973.7 28.53 26.00 45.35 39.95 121.70 115.67 162.29 153.97 195.71 184.73 228.52 216.62
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Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Existing vs Future with future ponds for 12h AES
Design storms 1/4

Area
ha Existing Future Existing Future Existing Future Existing Future Existing Future Existing Future

1.00 3933 2223.1 2.24 2.12 3.95 3.73 5.27 5.27 7.09 7.09 8.56 8.56 10.13 10.13
1.10 735 2223.1 2.24 2.12 3.95 3.75 5.28 5.28 7.11 7.11 8.58 8.58 10.15 10.15
1.20 7488 1025.5 1.21 1.10 2.11 1.92 2.80 2.81 3.75 3.75 4.53 4.53 5.35 5.35
1.30 7487 1124.0 1.04 1.03 1.83 1.81 2.44 2.44 3.28 3.28 3.96 3.96 4.66 4.66
2.00 7489 3035.0 2.83 2.66 5.04 4.75 6.77 6.78 9.17 9.18 11.11 11.12 13.18 13.19
2.10 7490 4074.8 3.50 3.26 6.28 5.85 8.47 8.48 11.53 11.54 14.02 14.03 16.65 16.66
2.20 1081 3451.7 3.14 2.96 5.60 5.29 7.54 7.55 10.23 10.23 12.40 12.41 14.73 14.73
2.30 11 416.7 0.33 0.33 0.60 0.60 0.81 0.81 1.12 1.12 1.37 1.37 1.64 1.64
3.10 17 173.4 0.01 0.01 0.07 0.07 0.14 0.14 0.25 0.25 0.36 0.36 0.48 0.48
3.20 2555 736.5 0.36 0.35 0.69 0.68 0.99 0.99 1.45 1.45 1.84 1.84 2.28 2.28
3.30 1256 736.5 0.37 0.37 0.70 0.70 1.00 1.00 1.47 1.47 1.87 1.87 2.32 2.32
3.40 7491 1030.8 0.43 0.41 0.90 0.87 1.36 1.36 2.04 2.04 2.64 2.64 3.30 3.30
3.50 18 296.9 0.37 0.37 0.68 0.68 0.93 0.93 1.28 1.28 1.57 1.57 1.88 1.88
3.60 19 439.6 0.00 0.00 0.04 0.04 0.11 0.11 0.26 0.26 0.39 0.39 0.55 0.55
4.10 7493 8115.4 3.67 3.60 6.98 6.67 9.92 10.47 14.31 14.92 17.99 18.62 22.04 22.67
4.20 766 5105.6 3.81 3.52 6.92 6.43 9.45 9.45 13.07 13.09 16.04 16.05 19.19 19.20
4.30 2009 7238.0 3.76 3.42 7.08 6.42 9.97 9.98 14.18 14.21 17.78 17.77 21.59 21.66
4.40 23 588.7 0.00 0.00 0.06 0.06 0.16 0.16 0.36 0.36 0.55 0.55 0.78 0.78
4.50 7492 6649.4 3.76 3.42 7.04 6.38 9.83 9.85 13.89 13.91 17.33 17.31 20.96 21.03
5.00 7494 2712.0 0.46 0.44 1.28 1.23 2.22 2.22 3.77 3.77 5.16 5.16 6.75 6.75
5.10 1663 2457.7 0.34 0.33 0.98 0.98 1.79 1.79 3.14 3.14 4.37 4.37 5.76 5.76
5.20 7497 1883.4 0.34 0.33 0.92 0.91 1.59 1.59 2.70 2.70 3.69 3.69 4.81 4.81
5.30 30 438.2 0.00 0.00 0.05 0.05 0.15 0.15 0.33 0.33 0.51 0.51 0.70 0.70
5.40 740 1597.6 0.33 0.33 0.81 0.81 1.36 1.36 2.27 2.27 3.08 3.08 4.00 4.00
5.50 7495 902.0 0.29 0.29 0.60 0.60 0.93 0.93 1.47 1.47 1.94 1.94 2.46 2.46
5.60 7496 695.7 0.04 0.04 0.21 0.21 0.43 0.43 0.80 0.80 1.15 1.15 1.54 1.54
6.00 803 1518.4 4.73 4.09 7.50 6.40 9.63 8.91 12.63 11.58 14.86 13.60 17.18 15.67
6.01 2022 1157.9 2.84 2.77 4.68 4.63 6.31 6.64 8.06 8.40 9.48 9.92 11.25 11.67
6.02 725 1143.5 3.21 3.51 5.33 5.47 6.84 7.69 9.07 9.92 10.68 11.51 12.47 13.61
6.03 7502 335.7 0.93 1.09 1.37 1.59 1.73 1.94 2.18 2.41 2.57 2.81 2.94 3.48
6.04 1044 288.7 0.39 0.39 0.74 0.74 1.03 1.03 1.43 1.43 1.76 1.76 2.10 2.10
6.05 7503 807.8 2.36 2.49 4.15 4.06 5.52 5.86 6.97 7.51 8.20 8.70 9.66 10.13
6.06 842 774.9 3.71 4.00 5.46 5.69 6.87 7.05 8.58 8.74 9.92 10.03 11.44 11.47
6.08 48 89.4 2.31 2.65 3.38 3.77 4.24 4.65 5.28 5.72 6.08 6.53 7.03 7.48
6.09 xx #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
6.10 7500 685.5 1.40 1.35 2.08 1.92 2.63 2.40 3.30 3.02 3.84 3.50 4.42 3.99
6.11 728 649.4 0.61 0.64 1.10 1.10 1.50 1.57 2.10 2.16 2.60 2.66 3.15 3.21
6.12 7498 92.5 0.26 0.25 0.45 0.43 0.61 0.57 0.82 0.77 0.99 0.93 1.17 1.10
6.13 7499 556.9 0.42 0.43 0.75 0.74 1.07 1.10 1.53 1.54 1.93 1.92 2.37 2.34
6.14 1789 469.2 0.28 0.27 0.50 0.49 0.72 0.73 1.07 1.08 1.38 1.38 1.71 1.71
7.10 7515 4776.4 4.04 3.69 7.47 6.70 10.69 10.73 15.50 15.40 19.43 19.21 23.75 23.46
7.11 7508 2122.7 4.42 4.07 7.59 6.88 10.01 9.90 13.34 13.09 16.08 15.65 19.03 18.45
7.20 909 4703.9 4.09 3.74 7.59 6.85 10.88 10.91 15.80 15.66 19.88 19.59 24.54 24.06
7.30 59 395.4 0.00 0.00 0.05 0.05 0.14 0.14 0.30 0.30 0.45 0.45 0.63 0.63
7.40 7511 4308.5 4.09 3.74 7.55 6.81 10.75 10.77 15.50 15.36 19.43 19.14 23.92 23.43
7.50 1738 3986.2 4.44 4.06 8.15 7.40 11.20 11.15 15.60 15.39 19.23 18.90 23.28 22.75
7.60 7510 581.2 0.00 0.00 0.09 0.09 0.27 0.27 0.59 0.59 0.90 0.90 1.26 1.26
7.70 7509 3405.0 4.44 4.06 8.07 7.31 10.96 10.91 15.04 14.82 18.37 18.04 22.08 21.54
7.80 1729 3320.8 4.47 4.13 7.90 7.20 10.65 10.55 14.61 14.38 17.86 17.46 21.46 20.87
7.90 7507 1198.1 0.08 0.08 0.44 0.42 0.90 0.90 1.69 1.69 2.41 2.41 3.23 3.23
8.10 1754 18104.4 6.38 6.01 12.33 11.16 17.79 18.73 26.72 27.70 34.67 35.57 43.00 43.87
8.20 1832 16379.5 6.38 6.04 12.23 11.12 17.88 18.85 26.68 27.71 34.62 35.59 42.71 43.63
8.30 731 10827.4 3.83 3.71 7.57 7.08 11.09 11.65 16.54 17.16 21.16 21.79 26.21 26.84
8.50 1782 17071.2 6.33 6.00 12.16 11.06 17.77 18.70 26.54 27.53 34.35 35.25 42.59 43.50
8.60 77 160.9 0.00 0.00 0.03 0.03 0.32 0.32 0.71 0.71 1.07 1.07 1.49 1.49
8.70 1332 16670.5 6.35 6.01 12.16 11.06 17.79 18.73 26.54 27.54 34.37 35.27 42.56 43.48
8.90 7514 11603.1 3.83 3.69 7.64 7.10 11.30 11.88 17.00 17.61 21.83 22.49 27.15 27.79
9.10 7519 20331.9 13.22 11.84 18.21 16.47 28.14 28.13 34.27 34.42 39.58 39.82 48.27 48.57
9.20 1471 19584.4 6.72 6.17 13.09 11.59 21.18 21.20 29.41 29.51 37.00 37.20 45.56 45.92
9.30 915 18812.2 6.45 6.04 12.49 11.24 17.79 18.73 26.77 27.75 34.81 35.67 43.26 44.02
9.50 7516 561.1 0.27 0.27 0.51 0.50 3.17 3.17 4.55 4.55 6.34 6.34 8.07 8.07
9.60 7517 18251.1 6.43 6.03 12.40 11.20 17.78 18.72 26.71 27.69 34.67 35.56 43.00 43.88

10.00 7518 6339.7 3.08 2.81 4.58 4.45 24.91 24.98 34.34 34.32 42.03 42.17 50.82 51.11
10.10 1850 6321.8 3.06 2.79 4.55 4.43 24.85 24.92 34.12 34.24 41.97 42.15 50.78 51.05
10.11 7524 1022.0 0.00 0.71 0.01 1.13 1.50 2.47 3.10 3.89 4.54 5.14 6.19 6.54
10.12 7525 1148.4 0.00 0.00 0.03 0.03 1.83 1.83 3.68 3.68 5.31 5.31 7.08 7.08
10.13 1762 2170.4 0.00 0.71 0.03 1.16 3.22 4.18 6.61 7.39 9.59 10.24 12.95 13.41
10.20 7520 315.3 2.83 2.54 3.91 3.54 6.64 6.65 8.41 8.43 9.73 9.74 11.07 11.08
10.30 7521 6006.5 2.17 2.16 4.03 3.99 22.41 22.50 31.25 31.41 38.83 39.07 47.43 47.77
10.40 767 5862.5 1.99 2.01 3.73 3.72 21.44 21.53 30.03 30.19 37.46 37.72 46.00 46.36
10.50 7523 2915.9 1.06 1.04 2.00 1.97 12.21 12.21 17.09 17.09 21.19 21.20 25.60 25.60
10.60 1841 2791.6 0.91 0.91 1.74 1.74 11.25 11.25 16.03 16.03 20.07 20.07 24.41 24.41
10.70 7527 765.0 0.68 0.68 1.25 1.25 7.44 7.44 9.57 9.57 11.20 11.20 12.87 12.87
10.80 7526 2026.6 0.24 0.23 0.50 0.49 4.25 4.25 7.58 7.58 10.41 10.41 13.46 13.46
10.90 7522 2946.5 0.94 1.06 1.73 1.84 9.24 9.32 12.94 13.10 16.28 16.53 20.40 20.77
11.10 7530 27492.3 13.84 12.07 19.26 16.89 48.65 48.77 67.59 67.88 83.11 83.61 100.81 101.19
11.20 1794 26671.6 15.88 14.27 21.93 20.16 45.97 46.37 64.68 65.20 80.43 80.90 98.28 98.78
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Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Existing vs Future with future ponds for 12h AES
Design storms 2/4

Area
ha Existing Future Existing Future Existing Future Existing Future Existing Future Existing Future

11.30 1668 27208.5 15.21 13.40 20.85 18.43 47.47 47.74 66.18 66.54 81.46 81.99 99.38 100.04
12.00 7531 862.0 1.14 1.14 2.03 2.02 15.63 15.63 19.76 19.76 22.86 22.86 26.00 26.00
12.10 1720 509.6 0.84 0.84 1.49 1.49 11.78 11.78 14.83 14.83 17.12 17.12 19.43 19.43
12.20 139 191.7 0.33 0.33 0.58 0.58 4.56 4.56 5.74 5.74 6.62 6.62 7.51 7.51
12.30 140 317.9 0.52 0.52 0.91 0.91 7.24 7.24 9.11 9.11 10.52 10.52 11.93 11.93
13.10 7532 30594.8 13.95 11.69 19.83 17.26 61.32 60.76 78.41 77.99 92.77 92.48 109.29 109.24
13.11 1099 28926.4 13.40 11.93 19.56 17.51 61.11 60.49 76.82 76.43 91.28 91.25 109.02 109.34
13.20 1625 28354.3 14.76 13.11 20.95 18.77 59.26 59.40 74.29 74.44 89.65 90.06 108.05 108.58
13.30 1548 30540.7 13.97 11.59 19.89 17.08 61.32 60.77 78.40 77.97 92.78 92.47 109.31 109.25
13.40 143 95.7 1.76 1.76 2.61 2.61 4.06 4.06 5.15 5.16 5.94 5.94 6.75 6.76
13.50 1972 30363.9 14.10 11.65 20.17 17.25 61.49 60.94 78.59 78.14 92.91 92.53 109.44 109.40
13.60 xx #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
13.70 7535 408.1 5.69 5.62 8.80 8.63 16.38 16.39 21.18 21.19 25.20 25.24 30.18 30.20
13.80 7534 29955.8 13.46 11.39 19.21 16.94 60.74 60.19 77.84 77.41 92.19 91.93 108.93 108.91
13.90 822 29725.9 13.79 11.71 20.11 17.34 61.88 61.28 78.56 77.93 92.50 92.09 109.40 109.53
14.00 1769 2395.4 6.80 7.88 11.12 12.46 14.49 16.98 18.82 21.68 22.34 25.63 26.26 31.97
14.10 1812 1487.9 6.09 7.77 9.39 11.75 12.01 15.64 15.59 19.84 18.48 23.25 21.52 28.50
14.20 1818 1275.7 5.74 7.51 8.99 11.64 11.67 15.54 15.41 19.84 18.19 23.03 21.22 26.53
14.30 919 928.6 2.74 3.16 3.80 4.41 4.62 5.67 5.81 6.98 6.71 8.01 7.60 9.21
14.40 1826 877.6 1.58 1.85 2.29 2.82 2.84 3.67 3.76 4.83 4.59 5.65 5.33 6.52
14.50 895 694.3 1.43 1.73 2.09 2.74 2.73 3.45 3.60 4.41 4.29 5.15 4.96 5.93
15.10 1620 6032.0 11.49 12.26 18.80 19.58 24.62 29.15 32.84 38.05 39.62 45.61 47.03 54.79
15.20 1736 4239 9.859 10.85 15.928 17.10 20.612 24.19 27.16 31.07 32.402 37.02 38.008 44.40
16.10 7548 9000.0 13.24 13.57 22.21 22.12 29.53 33.97 40.19 45.45 49.21 55.20 59.18 66.65
16.20 1447 7147.0 12.59 12.95 20.65 20.81 27.15 31.51 36.34 41.55 44.11 49.91 52.53 59.88
17.00 7549 3084.0 13.67 3.72 21.08 5.98 27.00 8.11 34.65 10.70 41.69 12.91 48.68 15.41
17.10 1011 1069.7 2.98 3.54 4.74 5.48 6.20 6.89 7.91 9.01 9.63 10.55 11.18 12.18
17.20 7550 759.4 11.15 1.66 16.69 2.65 21.22 3.42 27.14 4.44 32.33 5.27 37.45 6.15
17.30 1855 1829.0 13.87 4.08 21.15 6.27 27.12 7.96 34.53 10.26 41.29 12.08 48.00 14.03
17.40 7551 1220.4 0.61 0.60 1.37 1.35 2.04 2.04 3.11 3.11 4.07 4.07 5.16 5.16
17.50 942 3049.4 14.03 4.18 21.57 6.57 27.81 8.54 35.64 11.21 42.70 13.37 49.68 15.69
18.00 2643 13007.4 14.05 14.95 23.76 24.38 31.97 37.57 43.53 52.16 54.73 63.60 66.25 76.76
18.10 7541 13744.4 14.05 14.76 23.83 24.11 32.08 37.33 43.37 51.90 55.12 63.38 66.73 76.36
18.20 1844 12084.0 14.25 15.33 24.02 25.20 32.19 38.92 44.39 52.65 54.96 64.50 66.89 78.40
19.00 2018 1106.9 1.44 2.50 2.83 3.73 3.97 4.65 5.59 5.82 6.88 6.73 8.27 7.70
19.10 7540 3616.7 4.13 6.58 8.04 10.37 11.21 13.44 15.73 17.32 19.38 20.39 23.29 23.69
19.11 7544 791.1 0.86 1.05 1.70 1.90 2.38 2.59 3.35 3.54 4.15 4.31 5.00 5.14
19.20 7547 1394.8 2.10 3.08 3.68 4.61 5.08 5.87 7.10 7.37 8.71 8.51 10.40 9.73
19.30 7546 736.6 0.77 1.49 1.51 2.28 2.10 2.88 2.95 3.67 3.64 4.29 4.38 4.94
19.40 1184 2131.5 2.66 4.56 5.13 6.88 7.12 8.69 9.96 10.95 12.23 12.69 14.66 14.56
19.50 7543 2266.4 2.80 4.87 5.39 7.33 7.48 9.28 10.47 11.67 12.87 13.53 15.42 15.52
19.60 7542 1149.4 1.19 1.56 2.35 2.74 3.29 3.71 4.63 5.02 5.73 6.08 6.91 7.21
19.70 1205 3415.8 3.96 6.42 7.71 10.06 10.74 12.96 15.06 16.64 18.55 19.55 22.28 22.67
19.80 807 1010.3 1.05 1.25 2.08 2.29 2.92 3.13 4.11 4.30 5.08 5.25 6.12 6.26
19.90 329 219.1 0.20 0.20 0.39 0.39 0.54 0.54 0.76 0.76 0.94 0.94 1.13 1.13
20.00 7539 518.6 3.91 1.42 5.92 2.11 7.60 2.73 9.92 3.47 11.38 4.06 12.89 4.68
21.10 2343 18954.0 15.95 18.78 27.55 30.17 37.42 47.16 50.73 64.76 65.38 78.66 79.95 94.47
21.20 1306 18077.2 15.98 18.88 27.65 30.36 37.54 47.36 50.90 65.31 65.74 79.55 80.50 95.59
21.30 1856 17361.1 15.79 18.58 27.31 29.96 37.11 46.48 50.45 64.33 65.17 78.43 79.86 94.35
21.40 7536 18252.7 15.99 18.86 27.65 30.33 37.54 47.37 50.94 65.33 65.77 79.60 80.55 95.63
21.50 7537 392.4 5.04 5.63 7.35 8.16 9.14 10.85 11.94 13.84 13.91 16.00 16.19 18.39
21.60 1312 18645.1 16.00 18.86 27.65 30.33 37.55 47.38 50.95 65.35 65.80 79.63 80.60 95.69
22.10 7583 441.3 1.19 2.63 2.04 3.89 2.70 4.87 3.57 6.09 4.26 7.03 4.99 7.99
22.20 7584 1640.9 7.26 7.82 11.32 11.91 14.53 16.90 18.95 21.48 22.41 25.12 26.15 29.08
22.30 7585 1215.7 6.91 7.27 10.80 11.10 13.63 15.21 17.37 19.21 20.33 22.37 23.91 26.49
22.40 7586 174.0 0.78 1.20 1.31 1.74 1.69 2.12 2.17 2.62 2.55 3.01 2.95 3.39
22.50 7310 1053.4 6.94 6.94 10.63 10.47 13.43 14.35 17.13 18.16 19.94 21.09 23.43 25.33
22.55 7315 903.7 7.05 6.09 10.64 9.33 13.46 13.03 16.93 16.44 20.13 19.54 23.18 22.90
22.60 7588 568.1 3.54 3.09 5.60 4.98 7.18 7.02 9.28 9.04 11.19 10.95 13.01 12.79
22.61 7333 320.2 2.60 2.57 3.93 3.84 4.92 5.08 6.21 6.39 7.21 7.42 8.30 8.52
22.62 7345 111.6 0.22 0.22 0.39 0.39 0.51 0.51 0.69 0.69 0.82 0.82 0.96 0.96
22.70 7587 335.6 3.61 3.15 5.10 4.50 6.29 6.05 7.83 7.53 9.10 8.73 10.38 10.60
22.71 7321 134.9 6.40 6.65 8.50 8.77 9.91 10.29 11.70 12.10 13.08 13.46 14.42 14.79
22.80 7617 312.5 0.68 1.98 1.18 2.87 1.56 3.50 2.08 4.33 2.48 4.97 2.91 5.61
22.81 7364 125.6 0.27 0.79 0.47 1.16 0.62 1.41 0.83 1.74 1.00 2.00 1.17 2.25
22.82 7361 148.9 0.23 0.91 0.40 1.33 0.53 1.62 0.71 2.00 0.86 2.30 1.01 2.59
22.90 7365 72.5 0.38 0.50 0.62 0.72 0.80 0.87 1.02 1.08 1.19 1.24 1.36 1.40
23.10 7580 2529.3 8.01 9.32 12.84 14.01 16.55 20.57 21.71 26.15 25.81 30.68 30.27 35.48
23.20 7275 2082.2 8.24 9.51 13.06 14.51 16.86 20.74 22.17 26.36 26.33 30.89 30.82 35.82
24.10 7582 556.9 6.49 4.46 9.84 6.37 12.69 8.08 16.60 10.09 19.37 11.65 22.43 13.27
24.11 7435 100.7 4.19 4.08 5.70 5.58 6.79 6.67 8.12 7.99 9.11 8.97 10.10 9.97
24.12 7618 351.6 5.33 3.32 8.09 4.71 10.47 6.02 13.51 7.54 15.95 8.72 18.53 9.96
24.13 7431 168.5 4.15 1.07 6.44 1.54 8.21 1.87 10.28 2.30 11.86 2.63 13.72 2.97
24.20 7581 594.8 3.65 3.04 4.86 4.27 5.67 5.64 6.71 6.92 7.50 7.93 8.35 8.99
24.21 7403 517.7 2.46 2.75 3.81 3.89 4.79 5.09 6.07 6.28 7.05 7.21 8.04 8.16
25.00 7388 1516.6 8.14 7.78 12.37 11.19 15.55 14.82 20.15 18.23 23.85 20.88 27.50 23.65
25.01 7451 19.6 0.76 0.76 1.06 1.06 1.26 1.26 1.52 1.52 1.71 1.71 1.91 1.91
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Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Existing vs Future with future ponds for 12h AES
Design storms 3/4

Area
ha Existing Future Existing Future Existing Future Existing Future Existing Future Existing Future

25.02 7619 1302.9 7.43 6.83 11.23 9.86 14.11 12.97 18.19 15.87 21.40 18.09 24.54 20.39
25.10 7579 2003.0 10.41 9.34 15.77 13.41 19.88 17.96 25.54 22.18 30.11 25.43 34.89 28.78
25.20 7396 1151.7 7.87 6.36 11.32 9.15 14.48 11.81 18.83 14.35 21.93 16.27 25.23 18.20
26.10 7576 5169.2 22.65 19.76 32.85 28.26 46.68 44.14 57.38 53.96 64.79 60.95 72.77 68.31
26.20 7249 5155.4 22.76 19.95 32.96 28.48 47.21 44.82 57.43 54.43 65.32 61.55 73.91 69.74
26.21 7578 463.6 9.40 10.46 14.56 15.96 25.45 25.46 30.85 30.81 34.92 34.87 39.78 39.79
26.30 7577 4691.8 14.65 16.84 21.38 24.84 27.71 36.17 36.27 45.61 43.03 53.17 50.32 61.15
26.40 7258 4532.3 13.33 16.93 21.46 24.99 27.79 36.26 36.37 45.74 43.20 53.20 50.39 61.23
27.00 435 862.2 31.16 31.16 42.92 42.92 61.20 61.26 73.56 73.60 82.54 82.59 91.14 91.19
27.01 434 80.4 1.81 1.81 2.64 2.64 4.08 4.15 5.10 5.10 5.82 5.83 6.57 6.58
27.10 7570 57899.6 53.52 46.57 78.91 66.04 118.57 125.63 153.26 167.85 186.03 201.47 220.49 231.23
27.20 1087 57819.3 54.13 47.23 80.12 66.87 119.56 125.77 153.36 167.92 185.91 201.88 220.81 231.57
27.30 1109 50221.0 27.80 26.28 42.95 42.87 94.68 101.22 125.86 139.41 156.32 169.64 188.89 201.60
27.31 7571 56957.1 52.12 45.71 76.20 64.48 116.22 125.77 153.36 167.92 185.91 201.88 220.81 231.57
27.40 1073 49548.7 28.03 26.46 43.59 43.29 94.96 101.73 126.06 140.25 156.76 170.33 189.07 203.67
27.50 1298 55390.2 46.87 40.83 68.35 59.39 118.79 127.22 155.40 169.73 186.86 204.26 222.38 237.77
27.60 1258 56155.8 53.56 47.78 77.74 66.69 119.10 127.49 155.84 170.10 187.51 204.58 222.67 236.97
28.00 1890 888.8 0.67 1.33 1.20 1.93 8.90 8.47 11.74 11.08 13.96 13.13 16.27 15.26
29.10 1067 1651.9 4.38 3.96 6.03 5.61 13.36 14.57 16.58 18.06 19.13 20.73 22.19 23.43
29.20 1879 1614.8 5.81 5.88 8.06 8.27 14.34 15.83 17.65 19.40 20.14 22.08 22.64 24.79
29.40 1337 1372.0 0.88 1.65 1.59 2.37 11.63 11.19 15.64 14.93 18.58 17.76 21.56 20.49
29.50 1740 1248.2 0.84 1.28 1.51 2.02 11.18 10.77 14.98 14.35 17.79 17.05 20.72 19.72
30.00 1124 1405.2 1.13 1.54 2.06 2.64 17.36 17.34 22.59 22.49 26.59 26.39 30.75 30.44
31.00 7601 994.9 0.68 0.63 1.23 1.16 10.36 10.36 13.62 13.62 16.14 16.14 18.79 18.79
31.20 1342 714.2 0.54 0.52 0.96 0.94 7.86 7.86 10.24 10.24 12.08 12.08 13.97 13.97
31.30 xx #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
31.40 479 258.8 0.12 0.12 0.22 0.22 1.95 1.95 2.55 2.55 3.02 3.02 3.50 3.50
32.10 1395 3487.0 5.37 7.35 7.70 10.79 34.78 33.63 45.36 43.81 53.68 51.61 62.84 60.05
32.20 732 2420.6 1.81 2.13 3.29 3.72 27.70 27.63 36.21 36.04 42.74 42.47 49.58 49.19
32.21 455 46.1 1.62 1.62 2.21 2.21 3.32 3.21 3.96 3.86 4.42 4.32 4.89 4.78
32.22 826 180.6 2.10 4.07 2.95 5.97 5.33 10.22 6.64 12.32 7.60 14.10 8.51 15.84
32.24 499 52.1 0.09 1.90 0.16 2.67 1.23 3.20 1.58 3.87 1.84 4.42 2.11 4.94
32.30 7598 113.3 1.38 1.47 2.02 2.22 4.61 5.30 5.76 6.49 6.55 7.38 7.33 8.40
32.31 1198 74.8 1.43 1.92 1.99 2.77 3.51 4.29 4.29 5.22 4.88 5.94 5.50 6.67
32.32 501 25.2 0.07 0.81 0.12 1.18 0.81 1.43 1.04 1.75 1.23 1.99 1.41 2.24
32.33 500 42.7 0.08 1.67 0.13 2.31 1.05 2.74 1.33 3.29 1.55 3.70 1.77 4.16
32.40 7597 3156.9 2.29 2.90 4.14 4.31 33.11 32.48 43.29 42.39 51.15 50.00 59.59 58.12
32.41 1895 2971.2 2.20 3.92 4.00 5.63 32.45 31.84 42.57 41.70 50.37 49.24 58.58 57.14
32.42 1734 2524.6 1.88 2.19 3.42 3.84 28.54 28.48 37.33 37.18 44.09 43.85 51.18 50.83
32.70 7596 216.8 1.87 3.41 2.71 5.10 6.17 10.78 7.61 13.17 8.74 15.14 9.92 17.23
33.10 1135 562.2 8.81 8.73 12.57 12.96 21.09 23.46 25.60 29.13 28.98 33.39 32.51 36.84
33.11 7594 904.8 2.31 2.15 3.11 3.87 13.29 15.20 18.42 21.04 22.66 26.09 27.50 31.03
33.12 7595 5398.3 7.88 9.07 11.19 13.17 46.05 44.78 60.87 58.88 72.51 69.95 84.75 81.44
33.13 2006 688.3 10.20 9.50 15.27 14.41 28.26 29.68 33.71 36.49 38.41 41.95 43.34 46.50
33.14 524 99.6 0.19 3.61 0.33 5.03 2.88 6.10 3.56 7.38 4.07 8.34 4.57 9.32
33.15 1907 771.2 2.81 3.21 3.77 4.60 13.41 15.86 19.25 22.24 23.89 27.36 28.68 32.54
33.16 1318 827.1 3.46 3.40 4.72 4.69 12.94 15.07 18.11 21.21 23.08 26.55 28.02 31.44
33.30 1652 5138.8 9.74 11.15 13.72 16.27 45.48 44.22 60.04 58.02 71.44 68.90 83.33 80.09
34.00 2066 1726.0 1.10 1.04 1.94 1.84 15.99 15.99 21.00 21.00 24.90 24.91 28.64 28.64
34.20 902 880.6 0.49 0.47 0.87 0.85 7.14 7.14 9.32 9.32 11.00 11.00 12.72 12.72
34.30 534 362.9 0.20 0.20 0.36 0.36 3.16 3.16 4.11 4.11 4.83 4.83 5.58 5.58
34.40 533 149.0 0.13 0.13 0.23 0.23 1.90 1.90 2.46 2.46 2.89 2.89 3.33 3.33
35.10 1380 2765.3 5.25 5.53 8.34 8.59 23.46 22.61 29.03 28.13 33.04 32.37 37.34 37.26
35.20 1424 2678.3 6.94 7.32 10.83 11.06 24.23 23.42 29.79 28.94 33.89 32.97 38.34 37.35
35.30 7604 207.0 2.28 2.63 3.51 3.87 7.17 7.21 8.78 8.82 9.89 9.93 11.01 11.03
35.40 7605 2426.6 3.55 3.60 5.75 5.57 18.94 19.23 24.72 25.08 29.31 29.73 33.86 34.32
35.50 1915 2357.8 2.95 2.88 4.63 4.53 18.85 19.15 24.62 25.00 29.21 29.64 33.74 34.22
35.70 926 2014.8 2.04 2.04 2.95 2.94 17.85 17.85 23.37 23.37 27.70 27.70 31.96 31.97
36.00 7606 1114.4 1.78 1.76 2.77 2.73 14.78 14.40 18.93 18.33 22.13 21.37 25.49 24.60
36.10 724 1032.8 1.03 1.30 1.84 2.15 14.50 14.18 18.55 18.07 21.70 21.09 24.94 24.16
36.20 7608 452.9 0.47 0.52 0.85 0.91 6.60 6.54 8.40 8.27 9.78 9.61 11.24 11.00
36.40 7609 579.9 0.57 0.78 1.00 1.23 8.10 7.95 10.42 10.14 12.22 11.82 14.06 13.56
37.00 729 2417.3 1.87 1.82 3.32 3.23 27.02 27.02 34.69 34.69 40.67 40.67 46.84 46.84
37.10 7610 924.7 0.56 0.54 1.00 0.96 8.33 8.33 10.82 10.82 12.75 12.75 14.75 14.75
37.20 7611 1492.5 1.33 1.30 2.36 2.32 19.57 19.57 25.03 25.03 29.20 29.20 33.49 33.49
37.30 1477 1186.3 1.04 1.02 1.85 1.82 15.19 15.19 19.41 19.41 22.65 22.65 25.98 25.98
37.40 1025 651.9 0.47 0.47 0.85 0.84 6.75 6.75 8.85 8.85 10.48 10.48 12.17 12.17
37.50 7612 534.4 0.57 0.56 1.01 0.98 8.72 8.72 10.84 10.84 12.47 12.47 14.12 14.12
38.10 7607 3377.9 2.27 2.24 4.04 3.89 31.94 32.24 41.64 41.88 48.98 49.25 56.75 56.97
38.30 1940 2931.7 2.11 1.99 3.73 3.52 29.65 29.65 38.40 38.40 45.27 45.27 52.33 52.33
39.00 726 14091.6 14.97 16.17 20.96 23.62 114.46 111.93 150.56 146.44 176.97 171.96 205.31 199.20
39.10 590 25.2 0.07 1.00 0.11 1.38 0.89 1.63 1.12 1.98 1.28 2.22 1.45 2.47
39.20 1796 7788.5 6.85 6.62 9.59 9.31 63.42 64.10 83.02 83.63 98.02 98.63 113.94 114.37
39.30 1456 4492.3 3.74 4.00 5.82 6.12 42.98 43.50 56.19 56.62 66.00 66.45 76.72 77.08
39.50 1776 7366.5 6.95 7.63 10.86 11.50 63.84 64.80 83.49 84.21 98.45 99.27 114.44 114.99
39.60 7603 4601.2 3.16 3.18 5.54 5.35 43.52 43.88 56.91 57.02 66.93 67.06 77.95 77.82
40.10 7590 14856.7 17.78 17.26 25.38 25.43 113.91 110.95 149.85 144.99 176.80 171.74 206.24 199.51

Peak Flows (cms)
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Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Existing vs Future with future ponds for 12h AES
Design storms 4/4

Area
ha Existing Future Existing Future Existing Future Existing Future Existing Future Existing Future

40.20 1469 14158.5 15.12 16.24 21.24 23.72 114.54 111.97 150.68 146.54 177.11 172.06 205.43 199.34
40.25 7593 347.7 11.82 12.08 16.40 16.33 19.25 19.52 23.12 23.90 26.48 27.88 30.53 31.29
40.30 1373 14590.8 19.44 17.40 27.51 25.01 115.64 112.90 151.83 147.64 178.61 173.54 207.08 200.91
41.00 1819 983.7 6.51 5.09 10.54 8.06 13.48 11.05 17.22 14.12 20.05 16.36 23.05 18.73
41.10 xx #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
41.20 1393 654.1 4.68 3.98 7.53 6.45 9.56 8.73 12.15 11.17 14.08 12.93 16.11 14.77
41.30 846 591.2 4.62 4.08 7.40 6.57 9.24 8.62 11.66 10.91 13.52 12.68 15.43 14.51
42.10 7591 1450.8 7.27 5.39 11.97 8.73 15.27 12.44 19.79 15.99 22.74 18.65 25.94 21.00
42.20 1690 1316.9 7.29 5.48 11.86 8.84 15.08 12.33 19.36 15.77 22.22 18.33 25.40 20.57
43.00 1012 1001.9 11.46 8.17 16.82 11.76 20.56 15.80 25.54 19.40 29.20 22.45 33.20 25.48
43.20 857 646.0 10.37 8.22 15.82 11.82 19.77 15.57 25.16 19.10 29.62 22.25 34.00 26.83
44.10 7592 1578.9 11.90 9.85 17.60 14.14 21.70 19.51 26.94 24.00 31.21 27.47 35.66 31.20
44.20 1307 1472.8 11.80 9.79 17.37 14.02 21.27 19.08 26.48 23.43 30.55 26.75 34.58 30.26
45.00 7569 20309.4 35.40 36.40 50.74 51.67 141.57 133.94 184.63 174.02 217.65 205.21 251.95 236.92
45.10 1028 20060.8 35.47 38.61 50.42 54.92 141.76 134.15 184.91 174.28 217.96 205.43 252.23 237.27
45.20 7572 1027.7 26.23 30.24 36.28 42.29 54.05 61.31 64.52 74.09 72.38 83.54 80.53 94.12
45.30 7573 19033.1 33.05 29.65 49.57 44.53 140.64 133.90 183.17 173.92 215.81 204.95 249.64 236.58
45.40 2074 18169.0 33.69 30.49 50.73 45.79 142.52 135.74 184.89 175.99 217.99 206.77 251.85 239.06
46.00 1503 1435.6 12.31 17.91 18.04 25.77 30.07 35.59 39.76 46.03 47.60 53.90 55.48 61.93
46.10 681 343.2 12.64 15.41 16.97 20.40 22.94 24.40 27.44 29.02 30.85 32.73 34.14 36.10
46.20 xx #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
46.30 1532 783.3 14.37 16.32 19.68 21.90 28.75 27.19 34.53 32.74 39.31 37.25 44.07 41.46
47.10 968 2700.5 25.33 32.26 36.10 45.29 62.65 69.83 77.56 86.20 89.98 100.08 103.65 115.82
47.20 1559 2104.8 17.11 21.84 24.23 31.11 41.52 47.44 54.35 60.27 64.52 70.78 75.29 81.81
48.10 7561 6509.5 53.27 67.39 76.12 95.77 132.27 143.84 159.62 172.33 181.23 197.18 206.81 224.17
48.20 1544 5654.0 57.33 74.46 81.88 104.09 136.19 148.86 160.98 173.79 181.45 192.66 198.99 215.87
48.30 1593 4212.3 34.49 44.68 49.14 61.82 80.95 87.79 99.32 109.91 116.61 127.97 134.39 148.76
48.40 1612 3616.4 26.99 33.44 38.19 48.62 74.04 82.28 94.58 105.14 112.44 123.50 129.42 142.03
49.10 1957 81639.3 79.81 69.22 118.27 101.04 241.15 244.63 313.57 315.09 371.90 368.48 427.56 425.70
49.20 1319 78209.0 79.08 67.32 115.44 98.62 245.17 248.65 318.53 319.38 379.10 373.32 434.43 432.88
49.30 975 80723.4 79.94 68.69 117.38 100.70 241.58 245.15 314.39 315.61 373.10 369.38 428.66 426.85
49.40 7565 816.8 22.63 22.00 33.25 31.74 40.25 41.29 49.27 50.25 55.56 56.57 62.27 63.43
49.50 1631 79906.6 79.17 67.30 115.86 98.10 242.72 246.06 315.13 316.03 374.08 370.15 429.44 427.91
49.70 1005 79258.0 79.18 67.07 115.61 98.27 243.55 246.85 315.86 317.06 374.96 370.94 430.58 429.80
49.80 7568 559.2 17.50 18.70 24.72 25.68 35.96 36.08 42.79 42.90 47.78 47.91 53.15 53.29
49.90 7616 78698.7 78.57 66.17 114.61 98.27 243.55 246.85 315.85 317.06 374.95 370.94 430.57 429.79
50.00 1649 88887.7 125.44 122.76 177.42 174.41 282.11 300.28 357.52 379.94 415.58 439.16 480.03 505.51
50.10 1000 89408.5 121.91 119.14 174.24 168.43 279.71 297.46 355.01 376.46 412.01 436.12 476.63 501.31
50.20 770 88148.8 122.95 120.09 173.58 169.82 277.53 296.30 353.40 375.14 409.50 433.85 472.95 498.08
51.10 1442 17973.7 34.99 31.45 52.87 47.24 145.46 139.02 189.07 180.29 222.68 212.35 257.53 245.50
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Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Existing vs Future with future ponds for 24h AES
Design storms 1/4

Area
ha Existing Future Existing Future Existing Future Existing Future Existing Future Existing Future

1.00 3933 2223.1 2.64 2.51 4.43 4.21 5.78 5.78 7.64 7.64 9.14 9.14 10.72 10.72
1.10 735 2223.1 2.64 2.52 4.43 4.22 5.79 5.79 7.65 7.65 9.16 9.16 10.74 10.74
1.20 7488 1025.5 1.42 1.31 2.37 2.18 3.08 3.08 4.04 4.04 4.84 4.84 5.67 5.67
1.30 7487 1124.0 1.21 1.20 2.03 2.02 2.66 2.66 3.51 3.51 4.19 4.19 4.90 4.90
2.00 7489 3035.0 3.33 3.16 5.64 5.36 7.41 7.42 9.85 9.85 11.81 11.82 13.90 13.91
2.10 7490 4074.8 4.13 3.89 7.05 6.64 9.30 9.31 12.42 12.42 14.92 14.93 17.60 17.61
2.20 1081 3451.7 3.69 3.51 6.26 5.96 8.24 8.24 10.96 10.97 13.16 13.17 15.51 15.52
2.30 11 416.7 0.37 0.37 0.65 0.65 0.87 0.87 1.17 1.17 1.42 1.42 1.68 1.68
3.10 17 173.4 0.02 0.02 0.09 0.09 0.16 0.16 0.27 0.27 0.37 0.37 0.49 0.49
3.20 2555 736.5 0.39 0.38 0.71 0.71 1.01 1.01 1.45 1.45 1.83 1.83 2.25 2.25
3.30 1256 736.5 0.39 0.39 0.72 0.72 1.01 1.01 1.47 1.47 1.85 1.85 2.28 2.28
3.40 7491 1030.8 0.48 0.47 0.97 0.95 1.41 1.41 2.08 2.08 2.65 2.65 3.29 3.29
3.50 18 296.9 0.39 0.39 0.69 0.69 0.92 0.92 1.24 1.24 1.50 1.50 1.78 1.78
3.60 19 439.6 0.00 0.00 0.07 0.07 0.16 0.16 0.32 0.32 0.47 0.47 0.64 0.64
4.10 7493 8115.4 4.47 4.44 8.30 8.00 11.54 12.08 16.25 16.83 20.17 20.73 24.63 25.20
4.20 766 5105.6 4.49 4.22 7.81 7.32 10.41 10.42 14.11 14.13 17.10 17.11 20.31 20.32
4.30 2009 7238.0 4.54 4.20 8.26 7.62 11.34 11.37 15.84 15.87 19.57 19.54 23.66 23.69
4.40 23 588.7 0.01 0.01 0.10 0.10 0.23 0.23 0.45 0.45 0.66 0.66 0.89 0.89
4.50 7492 6649.4 4.53 4.19 8.16 7.53 11.13 11.15 15.43 15.46 18.97 18.95 22.86 22.88
5.00 7494 2712.0 0.58 0.57 1.55 1.51 2.56 2.56 4.16 4.16 5.58 5.58 7.15 7.15
5.10 1663 2457.7 0.42 0.42 1.23 1.22 2.10 2.10 3.50 3.50 4.74 4.74 6.13 6.13
5.20 7497 1883.4 0.42 0.42 1.11 1.10 1.82 1.82 2.95 2.95 3.94 3.94 5.05 5.05
5.30 30 438.2 0.01 0.01 0.10 0.10 0.21 0.21 0.41 0.41 0.60 0.60 0.81 0.81
5.40 740 1597.6 0.39 0.39 0.95 0.94 1.53 1.53 2.46 2.46 3.27 3.27 4.17 4.17
5.50 7495 902.0 0.32 0.32 0.67 0.67 1.02 1.02 1.55 1.55 2.02 2.02 2.53 2.53
5.60 7496 695.7 0.07 0.07 0.28 0.28 0.52 0.52 0.91 0.91 1.25 1.25 1.64 1.64
6.00 803 1518.4 4.49 3.93 6.90 5.96 8.64 7.94 11.25 10.22 13.19 11.99 15.20 13.83
6.01 2022 1157.9 2.51 2.47 4.01 4.09 5.44 5.71 6.99 7.13 8.08 8.25 9.43 9.56
6.02 725 1143.5 2.72 2.89 4.32 4.65 5.83 6.27 7.37 7.68 8.44 8.78 9.86 10.19
6.03 7502 335.7 0.63 0.71 0.95 1.03 1.22 1.30 1.65 1.67 2.00 2.01 2.35 2.44
6.04 1044 288.7 0.42 0.42 0.76 0.76 1.03 1.03 1.40 1.40 1.69 1.69 2.01 2.01
6.05 7503 807.8 2.11 2.20 3.40 3.67 4.68 5.02 5.88 6.05 6.69 6.82 7.68 7.78
6.06 842 774.9 2.53 2.66 3.78 3.80 4.64 4.70 5.80 5.78 6.71 6.63 7.70 7.61
6.08 48 89.4 1.50 1.67 2.16 2.34 2.63 2.82 3.22 3.41 3.67 3.86 4.15 4.35
6.09 xx #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
6.10 7500 685.5 1.03 0.99 1.62 1.46 2.01 1.88 2.58 2.36 3.05 2.85 3.55 3.41
6.11 728 649.4 0.66 0.67 1.12 1.12 1.51 1.56 2.07 2.12 2.55 2.59 3.08 3.11
6.12 7498 92.5 0.26 0.24 0.43 0.41 0.56 0.53 0.74 0.71 0.89 0.84 1.05 0.99
6.13 7499 556.9 0.45 0.46 0.79 0.79 1.10 1.13 1.54 1.56 1.93 1.94 2.35 2.35
6.14 1789 469.2 0.29 0.28 0.51 0.50 0.73 0.73 1.07 1.08 1.37 1.37 1.69 1.69
7.10 7515 4776.4 4.53 4.19 8.11 7.52 11.26 11.28 15.90 15.80 19.70 19.51 23.91 23.60
7.11 7508 2122.7 4.58 4.34 7.54 7.00 9.72 9.60 12.75 12.49 15.16 14.76 17.82 17.28
7.20 909 4703.9 4.57 4.24 8.18 7.63 11.36 11.36 16.04 15.89 19.91 19.67 24.17 23.80
7.30 59 395.4 0.01 0.01 0.08 0.08 0.19 0.19 0.37 0.37 0.54 0.54 0.72 0.72
7.40 7511 4308.5 4.57 4.23 8.10 7.54 11.18 11.18 15.68 15.53 19.39 19.15 23.49 23.11
7.50 1738 3986.2 4.75 4.47 8.34 7.80 11.20 11.14 15.32 15.14 18.67 18.41 22.41 22.01
7.60 7510 581.2 0.01 0.01 0.17 0.16 0.37 0.37 0.72 0.72 1.04 1.04 1.40 1.40
7.70 7509 3405.0 4.75 4.47 8.23 7.66 10.91 10.83 14.69 14.49 17.74 17.46 21.15 20.72
7.80 1729 3320.8 4.65 4.43 7.92 7.42 10.46 10.37 14.13 13.92 17.06 16.75 20.30 19.88
7.90 7507 1198.1 0.14 0.13 0.60 0.59 1.11 1.11 1.93 1.93 2.66 2.66 3.47 3.47
8.10 1754 18104.4 7.86 7.44 15.37 14.03 22.04 22.93 32.15 33.06 40.63 41.49 49.73 50.47
8.20 1832 16379.5 7.76 7.46 14.94 13.86 21.31 22.15 30.93 31.87 39.06 39.96 47.70 48.51
8.30 731 10827.4 4.78 4.66 9.31 8.80 13.29 13.84 19.22 19.79 24.24 24.79 29.75 30.31
8.50 1782 17071.2 7.76 7.39 15.04 13.84 21.50 22.38 31.27 32.19 39.51 40.38 48.27 49.10
8.60 77 160.9 0.00 0.00 0.04 0.04 0.33 0.33 0.66 0.66 0.97 0.97 1.33 1.33
8.70 1332 16670.5 7.77 7.41 14.98 13.82 21.30 22.19 31.01 31.92 39.20 40.07 47.83 48.66
8.90 7514 11603.1 4.82 4.66 9.56 8.94 13.74 14.31 20.13 20.66 25.31 25.89 31.11 31.72
9.10 7519 20331.9 10.23 9.72 16.67 14.80 23.10 23.94 34.08 34.97 43.49 44.16 53.58 54.19
9.20 1471 19584.4 8.38 7.73 16.45 14.70 22.84 23.70 33.49 34.38 42.37 43.22 51.93 52.60
9.30 915 18812.2 7.98 7.49 15.67 14.21 22.43 23.32 32.77 33.67 41.38 42.20 50.66 51.41
9.50 7516 561.1 0.28 0.28 0.53 0.52 2.81 2.81 3.96 3.96 5.51 5.51 7.03 7.03
9.60 7517 18251.1 7.92 7.47 15.49 14.10 22.12 23.02 32.28 33.20 40.79 41.62 49.92 50.66

10.00 7518 6339.7 2.94 2.93 5.13 5.09 24.65 24.78 33.58 33.83 41.11 41.52 49.85 50.44
10.10 1850 6321.8 2.91 2.91 5.08 5.07 24.53 24.68 33.38 33.64 41.02 41.44 49.81 50.34
10.11 7524 1022.0 0.00 0.79 0.07 1.25 1.94 2.82 3.54 4.22 4.93 5.42 6.50 6.73
10.12 7525 1148.4 0.00 0.00 0.10 0.10 2.25 2.25 4.00 4.00 5.49 5.49 7.14 7.14
10.13 1762 2170.4 0.00 0.79 0.16 1.34 4.11 5.03 7.44 8.16 10.27 10.82 13.43 13.75
10.20 7520 315.3 2.13 2.00 2.93 2.76 5.26 5.26 6.57 6.58 7.51 7.52 8.49 8.50
10.30 7521 6006.5 2.52 2.61 4.46 4.56 21.93 22.14 30.45 30.80 37.98 38.47 46.55 47.09
10.40 767 5862.5 2.32 2.44 4.13 4.28 20.91 21.11 29.26 29.64 36.72 37.26 45.22 45.78
10.50 7523 2915.9 1.25 1.23 2.25 2.22 12.06 12.06 16.84 16.84 20.83 20.83 25.10 25.10
10.60 1841 2791.6 1.09 1.08 1.97 1.96 11.11 11.11 15.81 15.81 19.74 19.74 23.93 23.93
10.70 7527 765.0 0.80 0.80 1.39 1.39 7.19 7.19 9.13 9.13 10.60 10.60 12.11 12.11
10.80 7526 2026.6 0.28 0.28 0.58 0.56 4.92 4.92 8.24 8.24 10.99 10.99 13.92 13.92
10.90 7522 2946.5 1.07 1.32 1.88 2.23 8.90 9.06 12.43 12.83 15.95 16.54 20.23 20.71
11.10 7530 27492.3 11.93 10.87 19.61 17.70 50.90 51.29 69.08 69.46 84.19 84.86 101.69 102.28
11.20 1794 26671.6 12.39 11.59 19.35 17.70 47.36 47.80 64.93 65.41 79.94 80.74 96.96 97.91
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Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Existing vs Future with future ponds for 24h AES
Design storms 2/4

Area
ha Existing Future Existing Future Existing Future Existing Future Existing Future Existing Future

11.30 1668 27208.5 12.61 11.64 19.49 17.65 49.71 50.17 67.61 67.96 82.49 83.35 99.83 100.57
12.00 7531 862.0 1.28 1.28 2.16 2.16 14.36 14.36 17.89 17.89 20.52 20.52 23.18 23.18
12.10 1720 509.6 0.92 0.92 1.56 1.56 10.64 10.64 13.20 13.20 15.09 15.09 17.00 17.00
12.20 139 191.7 0.36 0.36 0.60 0.60 4.10 4.10 5.09 5.09 5.82 5.82 6.55 6.55
12.30 140 317.9 0.57 0.57 0.96 0.96 6.55 6.55 8.12 8.12 9.29 9.29 10.46 10.46
13.10 7532 30594.8 14.56 12.34 20.96 18.11 63.38 62.95 81.37 81.05 96.32 96.20 113.42 113.59
13.11 1099 28926.4 12.41 11.44 20.17 18.04 60.38 60.05 78.79 78.45 93.77 93.95 111.38 111.67
13.20 1625 28354.3 12.89 11.99 20.32 18.09 57.94 57.97 76.83 76.76 91.74 92.34 109.76 110.53
13.30 1548 30540.7 14.56 12.33 20.96 18.08 63.34 62.90 81.31 81.00 96.27 96.15 113.37 113.53
13.40 143 95.7 1.13 1.13 1.64 1.64 2.49 2.49 3.08 3.08 3.52 3.52 3.97 3.97
13.50 1972 30363.9 14.58 12.36 21.00 18.11 63.35 62.90 81.26 80.97 96.20 96.07 113.35 113.49
13.60 xx #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
13.70 7535 408.1 4.89 4.86 6.88 6.80 12.63 12.64 15.71 15.72 18.05 18.06 20.47 20.47
13.80 7534 29955.8 13.57 11.86 20.05 17.94 62.18 61.78 80.19 79.88 95.12 95.02 112.28 112.46
13.90 822 29725.9 13.55 11.94 20.13 17.97 62.46 62.02 80.49 80.04 95.29 95.35 112.77 113.10
14.00 1769 2395.4 6.31 7.30 9.76 11.09 12.61 14.75 16.41 18.57 19.24 21.63 22.35 25.71
14.10 1812 1487.9 5.40 6.75 7.92 9.88 9.97 12.78 12.84 15.85 14.97 18.21 17.21 20.74
14.20 1818 1275.7 5.06 6.41 7.52 9.47 9.47 12.10 12.24 14.99 14.28 17.20 16.34 19.59
14.30 919 928.6 2.08 2.38 2.87 3.30 3.50 4.22 4.40 5.26 5.15 5.99 5.86 6.92
14.40 1826 877.6 1.34 1.55 1.91 2.30 2.42 3.00 3.17 3.82 3.77 4.47 4.42 5.19
14.50 895 694.3 1.10 1.33 1.63 2.04 2.12 2.54 2.73 3.17 3.19 3.66 3.67 4.16
15.10 1620 6032.0 11.26 12.68 17.72 19.46 22.84 27.02 30.08 34.84 35.76 40.93 41.95 48.21
15.20 1736 4239 9.38 10.46 14.61 15.80 18.69 21.51 24.31 27.42 28.58 31.92 33.18 37.60
16.10 7548 9000.0 13.60 14.58 22.03 23.00 28.81 33.10 38.55 43.51 46.57 51.95 55.40 61.66
16.20 1447 7147.0 12.67 13.82 20.04 21.34 25.90 30.20 34.14 39.03 40.85 46.05 48.07 54.25
17.00 7549 3084.0 10.22 3.36 15.57 5.23 19.50 7.06 24.89 9.44 29.17 11.40 33.81 13.57
17.10 1011 1069.7 2.15 2.42 3.26 3.62 4.13 4.53 5.24 5.69 6.13 6.68 7.15 7.67
17.20 7550 759.4 7.98 1.75 11.69 2.69 14.44 3.39 18.23 4.32 21.09 5.07 24.14 5.87
17.30 1855 1829.0 10.06 3.25 14.84 4.77 18.42 6.05 23.32 7.77 27.07 9.18 31.19 10.65
17.40 7551 1220.4 0.64 0.63 1.34 1.31 1.94 1.94 2.90 2.90 3.77 3.77 4.75 4.75
17.50 942 3049.4 10.36 3.50 15.60 5.39 19.58 7.13 25.05 9.47 29.31 11.38 33.93 13.45
18.00 2643 13007.4 15.63 16.58 25.47 26.14 33.64 39.08 45.45 52.14 55.76 62.78 66.83 74.89
18.10 7541 13744.4 15.86 16.55 25.88 26.07 34.18 39.48 45.94 52.70 56.74 63.54 68.10 75.76
18.20 1844 12084.0 15.49 16.79 25.21 26.68 33.23 38.84 44.86 51.59 54.77 62.09 65.76 74.15
19.00 2018 1106.9 1.58 2.64 2.88 3.81 3.92 4.68 5.39 5.78 6.57 6.64 7.83 7.56
19.10 7540 3616.7 4.61 7.08 8.43 10.79 11.44 13.65 15.69 17.35 19.12 20.28 22.77 23.41
19.11 7544 791.1 0.95 1.15 1.77 1.97 2.41 2.63 3.33 3.52 4.07 4.24 4.86 5.01
19.20 7547 1394.8 2.13 3.29 3.80 4.78 5.11 5.93 6.98 7.33 8.46 8.42 10.03 9.58
19.30 7546 736.6 0.87 1.58 1.60 2.35 2.17 2.92 2.98 3.66 3.63 4.25 4.33 4.87
19.40 1184 2131.5 2.97 4.87 5.37 7.11 7.25 8.81 9.90 10.95 12.01 12.62 14.27 14.41
19.50 7543 2266.4 3.11 5.19 5.63 7.58 7.61 9.39 10.40 11.66 12.64 13.43 15.03 15.33
19.60 7542 1149.4 1.33 1.71 2.47 2.87 3.37 3.79 4.64 5.03 5.67 6.03 6.77 7.10
19.70 1205 3415.8 4.42 6.89 8.07 10.44 10.95 13.16 15.01 16.68 18.28 19.44 21.77 22.42
19.80 807 1010.3 1.18 1.38 2.19 2.39 2.98 3.19 4.10 4.30 5.02 5.19 5.99 6.14
19.90 329 219.1 0.23 0.23 0.42 0.42 0.58 0.58 0.79 0.79 0.96 0.96 1.14 1.14
20.00 7539 518.6 3.12 1.33 4.53 1.95 5.61 2.48 7.10 3.14 8.30 3.66 9.45 4.21
21.10 2343 18954.0 19.22 21.71 31.67 33.85 42.04 51.78 56.63 68.47 70.69 82.30 85.20 97.58
21.20 1306 18077.2 18.94 21.79 31.33 33.96 41.64 51.44 56.19 68.25 70.25 82.00 84.82 97.51
21.30 1856 17361.1 18.52 21.32 30.72 33.24 40.88 50.22 55.27 66.81 69.17 80.32 83.52 95.36
21.40 7536 18252.7 18.98 21.78 31.36 33.96 41.71 51.51 56.31 68.32 70.45 82.19 85.01 97.74
21.50 7537 392.4 4.33 4.88 6.10 6.77 7.43 8.41 9.21 10.65 10.95 12.49 12.79 14.37
21.60 1312 18645.1 19.15 21.80 31.60 34.00 42.00 51.81 56.66 68.69 70.87 82.64 85.52 98.28
22.10 7583 441.3 1.25 2.54 2.04 3.64 2.64 4.48 3.42 5.51 4.05 6.31 4.70 7.13
22.20 7584 1640.9 7.45 8.12 11.19 11.95 14.10 16.10 18.04 20.14 21.03 23.37 24.28 26.66
22.30 7585 1215.7 6.67 7.08 9.95 10.41 12.29 13.61 15.50 16.98 17.96 19.56 20.52 22.29
22.40 7586 174.0 0.79 1.15 1.28 1.62 1.63 1.95 2.05 2.38 2.39 2.70 2.73 3.05
22.50 7310 1053.4 6.60 6.58 9.74 9.59 12.00 12.73 15.27 16.05 17.81 18.67 20.42 21.30
22.55 7315 903.7 6.65 5.94 9.66 8.76 11.89 11.72 15.11 14.90 17.50 17.31 20.03 19.80
22.60 7588 568.1 3.32 3.00 5.09 4.63 6.44 6.43 8.32 8.32 9.73 9.76 11.28 11.30
22.61 7333 320.2 2.26 2.26 3.27 3.31 4.07 4.22 5.11 5.24 5.90 6.03 6.71 6.85
22.62 7345 111.6 0.24 0.24 0.40 0.40 0.52 0.52 0.68 0.68 0.81 0.81 0.94 0.94
22.70 7587 335.6 3.32 3.00 4.59 4.15 5.45 5.30 6.79 6.59 7.77 7.55 8.76 8.50
22.71 7321 134.9 3.74 3.85 4.86 4.98 5.62 5.73 6.57 6.67 7.27 7.37 7.98 8.08
22.80 7617 312.5 0.71 1.83 1.17 2.61 1.51 3.16 1.98 3.86 2.36 4.41 2.74 4.97
22.81 7364 125.6 0.29 0.74 0.49 1.05 0.63 1.27 0.82 1.55 0.98 1.78 1.13 2.00
22.82 7361 148.9 0.25 0.84 0.42 1.19 0.55 1.45 0.73 1.77 0.86 2.02 1.01 2.29
22.90 7365 72.5 0.39 0.47 0.61 0.67 0.76 0.80 0.96 0.98 1.12 1.11 1.27 1.25
23.10 7580 2529.3 8.74 10.14 13.48 14.80 17.05 20.71 21.99 25.99 25.77 30.07 29.87 34.51
23.20 7275 2082.2 8.57 9.98 13.06 14.71 16.53 19.94 21.28 24.95 24.89 28.91 28.81 33.03
24.10 7582 556.9 5.78 4.17 8.31 5.79 10.17 7.11 12.99 8.73 15.13 10.02 17.14 11.35
24.11 7435 100.7 2.51 2.46 3.35 3.30 3.91 3.86 4.63 4.58 5.16 5.11 5.69 5.64
24.12 7618 351.6 4.56 3.02 6.64 4.17 8.14 5.14 10.46 6.33 12.06 7.30 13.74 8.28
24.13 7431 168.5 2.98 1.03 4.35 1.45 5.27 1.74 6.52 2.12 7.42 2.41 8.33 2.70
24.20 7581 594.8 2.52 3.18 3.82 4.37 4.75 5.59 5.89 6.77 6.76 7.68 7.66 8.67
24.21 7403 517.7 2.45 2.85 3.70 3.95 4.58 4.99 5.73 6.07 6.59 6.90 7.47 7.78
25.00 7388 1516.6 7.91 8.05 11.57 11.28 14.23 14.51 18.03 17.61 20.95 19.97 24.07 22.43
25.01 7451 19.6 0.46 0.46 0.62 0.62 0.73 0.73 0.86 0.87 0.97 0.97 1.07 1.07
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Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Existing vs Future with future ponds for 24h AES
Design storms 3/4

Area
ha Existing Future Existing Future Existing Future Existing Future Existing Future Existing Future

25.02 7619 1302.9 7.11 7.02 10.34 9.87 12.66 12.64 15.85 15.28 18.38 17.28 21.18 19.36
25.10 7579 2003.0 10.49 9.86 15.21 13.92 18.65 18.08 23.56 22.08 27.54 25.25 31.72 28.45
25.20 7396 1151.7 7.00 6.34 10.33 9.00 12.47 11.41 15.59 13.70 18.24 15.42 21.12 17.22
26.10 7576 5169.2 20.18 19.05 28.40 27.32 38.80 38.74 47.13 48.06 53.72 55.68 60.37 63.72
26.20 7249 5155.4 20.36 19.06 28.58 27.33 38.94 38.74 47.24 48.08 53.87 55.65 60.63 63.77
26.21 7578 463.6 7.82 8.44 11.03 11.82 17.78 17.36 21.20 20.61 23.63 22.93 26.14 25.31
26.30 7577 4691.8 15.29 18.62 23.65 26.65 29.99 37.31 38.38 46.27 44.94 53.46 51.96 61.04
26.40 7258 4532.3 15.23 18.62 23.57 26.66 29.77 37.10 38.08 46.03 44.60 53.15 51.62 60.70
27.00 435 862.2 19.41 19.41 26.10 26.10 35.72 35.74 41.92 41.94 46.45 46.47 51.01 51.02
27.01 434 80.4 1.15 1.15 1.64 1.64 2.47 2.47 2.99 3.00 3.39 3.40 3.80 3.80
27.10 7570 57899.6 54.14 49.16 76.91 67.41 130.12 140.63 167.89 182.73 201.57 217.22 237.20 249.99
27.20 1087 57819.3 54.47 49.79 77.02 67.50 130.17 140.66 167.81 182.53 201.61 217.41 237.23 250.22
27.30 1109 50221.0 31.28 31.16 49.91 49.11 103.13 110.98 136.88 148.47 167.03 178.77 198.98 211.47
27.31 7571 56957.1 50.93 46.74 72.33 67.50 129.37 139.86 166.86 181.59 200.57 216.37 236.09 249.08
27.40 1073 49548.7 30.93 31.33 49.50 49.39 102.82 110.91 136.55 148.32 166.42 178.12 198.63 211.09
27.50 1298 55390.2 46.63 45.77 71.75 67.81 128.76 139.37 166.06 181.52 200.19 216.38 235.73 252.64
27.60 1258 56155.8 50.25 46.65 72.70 67.90 129.76 140.46 167.50 183.00 201.74 217.80 237.19 252.38
28.00 1890 888.8 0.81 1.26 1.38 1.80 8.63 8.26 11.19 10.64 13.17 12.47 15.22 14.38
29.10 1067 1651.9 3.54 3.50 4.89 4.86 12.72 12.33 16.63 16.00 19.59 18.82 22.48 21.63
29.20 1879 1614.8 3.87 4.22 5.33 5.88 12.67 12.27 16.56 15.91 19.48 18.69 22.31 21.45
29.40 1337 1372.0 1.11 1.52 1.89 2.38 11.81 11.42 15.52 14.87 18.27 17.48 20.97 20.06
29.50 1740 1248.2 1.04 1.39 1.77 2.14 11.16 10.79 14.64 14.07 17.24 16.53 19.82 19.00
30.00 1124 1405.2 1.38 1.80 2.37 2.93 16.57 16.46 21.23 21.01 24.70 24.43 28.32 27.93
31.00 7601 994.9 0.84 0.79 1.43 1.38 9.96 9.96 12.89 12.89 15.10 15.10 17.41 17.41
31.20 1342 714.2 0.64 0.63 1.09 1.07 7.43 7.43 9.51 9.52 11.13 11.13 12.80 12.80
31.30 xx #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
31.40 479 258.8 0.15 0.15 0.26 0.26 1.95 1.95 2.51 2.51 2.94 2.94 3.38 3.38
32.10 1395 3487.0 4.47 6.43 6.14 9.18 34.92 34.11 44.89 43.62 52.38 50.74 60.47 58.34
32.20 732 2420.6 2.22 2.53 3.81 4.22 26.56 26.42 34.13 33.86 39.85 39.52 45.80 45.37
32.21 455 46.1 0.97 0.97 1.30 1.30 1.89 1.84 2.22 2.18 2.46 2.42 2.71 2.67
32.22 826 180.6 1.37 3.18 1.88 4.38 4.39 6.34 5.26 7.58 5.99 8.53 6.76 9.46
32.24 499 52.1 0.10 1.17 0.17 1.60 1.10 1.88 1.39 2.25 1.60 2.53 1.82 2.81
32.30 7598 113.3 1.13 1.27 1.59 1.84 3.36 3.64 4.09 4.36 4.63 4.94 5.20 5.54
32.31 1198 74.8 0.88 1.27 1.22 1.76 2.38 2.60 2.89 3.11 3.27 3.50 3.66 3.90
32.32 501 25.2 0.07 0.51 0.11 0.71 0.67 0.84 0.84 1.02 0.97 1.15 1.10 1.29
32.33 500 42.7 0.08 1.00 0.14 1.35 0.94 1.59 1.17 1.89 1.35 2.11 1.53 2.35
32.40 7597 3156.9 2.86 3.04 4.91 5.09 32.63 32.17 41.91 41.25 48.94 48.09 56.42 55.30
32.41 1895 2971.2 2.73 2.99 4.69 4.97 31.66 31.24 40.73 40.05 47.58 46.72 54.72 53.62
32.42 1734 2524.6 2.31 2.61 3.97 4.37 27.45 27.32 35.30 35.04 41.23 40.91 47.40 46.99
32.70 7596 216.8 1.57 2.86 2.12 4.07 4.99 7.19 6.24 8.66 7.05 9.80 7.88 10.96
33.10 1135 562.2 5.81 6.29 8.00 8.89 13.48 15.64 16.56 18.91 18.88 21.36 21.29 23.90
33.11 7594 904.8 2.38 2.27 3.08 4.05 12.60 13.55 17.01 18.42 20.50 22.38 24.44 26.68
33.12 7595 5398.3 7.17 8.71 10.01 12.26 47.64 46.63 61.61 60.02 72.58 70.46 83.94 81.25
33.13 2006 688.3 7.32 7.47 10.41 11.08 17.65 19.74 21.55 23.94 24.60 27.13 27.70 29.94
33.14 524 99.6 0.21 2.23 0.34 3.04 2.57 3.61 3.12 4.31 3.53 4.83 3.93 5.36
33.15 1907 771.2 2.45 2.72 3.09 4.52 12.15 13.88 17.18 19.20 20.98 23.05 24.65 26.92
33.16 1318 827.1 2.95 2.86 3.86 4.16 12.11 13.23 16.51 18.29 20.36 22.58 24.60 26.67
33.30 1652 5138.8 8.00 9.80 11.00 13.92 46.58 45.64 60.20 58.68 70.91 68.86 81.98 79.33
34.00 2066 1726.0 1.34 1.28 2.25 2.16 15.69 15.69 20.17 20.17 23.68 23.68 27.03 27.04
34.20 902 880.6 0.60 0.59 1.02 0.99 7.05 7.05 9.06 9.06 10.60 10.60 12.19 12.19
34.30 534 362.9 0.25 0.25 0.41 0.41 3.12 3.12 3.99 3.99 4.65 4.65 5.33 5.33
34.40 533 149.0 0.15 0.15 0.26 0.26 1.78 1.78 2.28 2.28 2.66 2.66 3.05 3.05
35.10 1380 2765.3 4.59 4.87 7.02 7.32 21.65 21.99 27.63 28.07 32.40 32.82 37.23 37.57
35.20 1424 2678.3 5.32 5.46 8.04 8.00 21.13 21.38 26.97 27.29 31.55 31.90 36.16 36.50
35.30 7604 207.0 1.60 1.76 2.35 2.53 4.66 4.63 5.60 5.51 6.32 6.18 7.05 6.83
35.40 7605 2426.6 3.03 3.00 4.65 4.39 19.56 19.75 25.10 25.34 29.42 29.68 33.75 34.04
35.50 1915 2357.8 2.41 2.27 3.57 3.37 19.38 19.60 24.84 25.09 29.13 29.40 33.42 33.73
35.70 926 2014.8 1.51 1.41 2.53 2.37 17.80 17.80 22.84 22.84 26.80 26.81 30.72 30.73
36.00 7606 1114.4 1.30 1.49 2.09 2.36 14.13 13.87 17.86 17.40 20.60 20.05 23.51 22.81
36.10 724 1032.8 1.22 1.47 2.06 2.35 13.64 13.40 17.22 16.82 19.95 19.44 22.77 22.13
36.20 7608 452.9 0.55 0.60 0.94 1.02 6.16 6.11 7.77 7.66 8.95 8.82 10.18 10.02
36.40 7609 579.9 0.67 0.86 1.12 1.33 7.68 7.54 9.70 9.46 11.26 10.93 12.85 12.46
37.00 729 2417.3 2.22 2.18 3.75 3.67 25.78 25.78 32.63 32.63 37.96 37.96 43.42 43.42
37.10 7610 924.7 0.69 0.67 1.15 1.12 8.32 8.32 10.60 10.60 12.35 12.35 14.15 14.15
37.20 7611 1492.5 1.56 1.54 2.64 2.60 18.37 18.37 23.18 23.18 26.81 26.81 30.55 30.55
37.30 1477 1186.3 1.23 1.21 2.07 2.04 14.27 14.27 17.97 17.97 20.80 20.80 23.70 23.70
37.40 1025 651.9 0.56 0.56 0.95 0.95 6.39 6.39 8.26 8.26 9.70 9.70 11.19 11.19
37.50 7612 534.4 0.67 0.65 1.12 1.10 8.08 8.09 9.93 9.93 11.33 11.34 12.76 12.76
38.10 7607 3377.9 2.79 2.76 4.70 4.58 31.91 32.07 40.67 40.77 47.40 47.50 54.41 54.46
38.30 1940 2931.7 2.55 2.44 4.28 4.09 28.99 28.99 36.81 36.81 43.02 43.02 49.30 49.31
39.00 726 14091.6 14.91 16.58 20.29 23.95 119.87 117.23 154.05 150.20 179.41 174.62 206.32 200.81
39.10 590 25.2 0.07 0.60 0.11 0.81 0.76 0.95 0.93 1.12 1.06 1.26 1.18 1.39
39.20 1796 7788.5 6.25 6.67 9.68 9.79 65.64 65.97 84.07 84.17 98.45 98.39 113.59 113.35
39.30 1456 4492.3 3.85 3.85 6.41 6.29 43.15 43.41 55.20 55.36 64.11 64.18 73.85 73.83
39.50 1776 7366.5 6.36 7.05 9.75 10.45 65.39 65.91 83.49 83.86 97.59 97.77 112.39 112.35
39.60 7603 4601.2 3.92 3.92 6.50 6.37 43.86 43.98 56.05 56.01 65.32 65.09 75.17 74.83
40.10 7590 14856.7 18.10 18.51 25.12 26.41 120.46 117.36 154.63 150.53 180.92 176.16 209.31 202.48
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Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Existing vs Future with future ponds for 24h AES
Design storms 4/4

Area
ha Existing Future Existing Future Existing Future Existing Future Existing Future Existing Future

40.20 1469 14158.5 15.12 16.70 20.60 24.11 120.06 117.36 154.23 150.39 179.67 174.88 206.62 201.12
40.25 7593 347.7 7.56 7.66 10.18 10.37 11.97 12.14 14.25 14.39 15.99 16.72 18.15 18.35
40.30 1373 14590.8 17.63 18.45 24.41 25.95 121.68 118.84 156.44 152.34 182.19 177.31 209.53 203.92
41.00 1819 983.7 6.82 5.47 10.50 8.32 13.14 11.00 16.51 13.81 18.99 15.85 21.62 17.96
41.10 xx #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
41.20 1393 654.1 4.80 4.15 7.38 6.43 9.18 8.43 11.53 10.59 13.19 12.16 14.94 13.79
41.30 846 591.2 4.66 4.15 7.15 6.41 8.78 8.22 10.91 10.23 12.53 11.78 14.18 13.36
42.10 7591 1450.8 8.12 6.18 12.69 9.58 15.84 13.14 20.20 16.66 23.10 19.31 26.11 21.69
42.20 1690 1316.9 7.98 6.17 12.33 9.47 15.31 12.81 19.39 16.11 22.15 18.57 25.04 20.80
43.00 1012 1001.9 11.09 7.91 15.59 11.02 18.72 14.13 22.98 17.30 26.20 19.70 29.45 22.37
43.20 857 646.0 9.47 7.28 13.62 10.26 16.44 12.83 20.37 15.86 23.52 18.38 27.10 21.39
44.10 7592 1578.9 12.61 10.15 17.82 14.08 21.54 18.55 26.29 22.73 30.15 25.60 33.98 28.83
44.20 1307 1472.8 12.30 9.98 17.34 13.80 20.91 17.91 25.55 21.81 29.11 24.65 32.62 27.63
45.00 7569 20309.4 37.61 33.69 54.29 48.95 151.92 144.26 195.03 184.38 227.38 214.74 261.28 246.80
45.10 1028 20060.8 37.50 33.60 54.15 48.86 151.90 144.21 194.95 184.34 227.34 214.63 260.93 246.80
45.20 7572 1027.7 17.67 21.55 24.25 29.64 33.98 40.13 40.08 47.55 44.79 53.08 49.61 58.66
45.30 7573 19033.1 36.24 32.90 52.40 47.92 149.54 142.87 191.52 182.56 223.21 212.52 255.98 244.01
45.40 2074 18169.0 36.25 33.15 52.50 48.28 150.18 143.57 191.47 182.85 223.52 212.84 255.98 244.30
46.00 1503 1435.6 10.80 14.53 15.05 19.93 26.37 28.51 34.99 36.82 41.47 43.15 47.54 49.03
46.10 681 343.2 7.68 9.18 10.14 11.89 13.45 14.10 15.85 16.51 17.61 18.28 19.39 20.07
46.20 xx #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
46.30 1532 783.3 10.00 10.84 13.44 14.35 19.50 17.87 23.43 21.30 26.40 23.98 29.34 26.56
47.10 968 2700.5 21.00 26.92 29.42 37.31 49.43 55.15 61.56 68.50 71.68 79.79 83.43 91.96
47.20 1559 2104.8 14.73 19.52 20.71 27.53 35.78 40.70 45.24 51.36 53.43 59.99 63.00 68.82
48.10 7561 6509.5 47.69 58.78 65.08 82.80 112.17 122.72 134.46 144.88 149.95 161.13 167.81 181.29
48.20 1544 5654.0 48.10 61.37 67.12 84.05 109.25 118.97 128.48 134.82 139.00 146.34 153.13 167.38
48.30 1593 4212.3 30.74 39.16 42.36 52.90 71.38 76.29 83.15 89.76 95.10 104.87 110.47 121.45
48.40 1612 3616.4 24.38 30.57 33.93 42.61 60.83 67.28 76.62 84.53 90.14 99.88 105.52 116.66
49.10 1957 81639.3 88.55 77.28 127.48 112.36 271.33 273.11 341.82 342.37 402.36 397.38 456.57 451.10
49.20 1319 78209.0 84.62 77.41 122.64 112.17 272.35 272.91 342.33 342.52 405.10 398.92 456.61 453.21
49.30 975 80723.4 87.83 77.36 126.20 112.52 271.15 272.78 341.77 342.15 401.86 397.13 456.63 450.83
49.40 7565 816.8 16.48 15.84 22.60 22.43 27.39 27.94 33.40 33.95 37.43 37.95 41.89 42.49
49.50 1631 79906.6 86.15 77.10 123.29 112.11 270.85 272.50 341.58 341.60 401.38 396.60 455.97 450.57
49.70 1005 79258.0 85.91 77.23 122.89 112.31 271.10 272.71 341.73 341.76 402.55 395.93 455.90 451.76
49.80 7568 559.2 11.86 13.06 16.22 17.45 22.99 23.03 26.98 27.02 29.87 29.91 32.79 32.83
49.90 7616 78698.7 84.68 77.01 122.47 111.91 270.57 272.18 341.09 341.14 401.81 395.23 455.11 450.98
50.00 1649 88887.7 121.38 119.29 172.38 164.52 284.53 285.80 358.48 357.39 422.29 416.13 478.65 472.93
50.10 1000 89408.5 121.60 118.86 172.86 164.68 283.55 285.07 357.69 356.63 421.62 415.38 478.73 471.87
50.20 770 88148.8 118.87 116.41 170.08 160.09 284.13 285.35 357.99 357.19 421.69 415.39 478.01 472.19
51.10 1442 17973.7 37.50 33.82 54.52 49.47 153.29 146.29 195.82 186.49 228.48 217.76 262.28 249.72

Peak Flows (cms)
2-yr AES 5-yr AES 10-yr AES 25-yr AES 50-yr AES 100-yr AES

24h 24hFlow Node 
#

Hyd#
24h 24h 24h 24h
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Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - 2002 Future vs 2014 Existing 
100-Year storm with ponds 1/1

2002 Area
2002 Peak Flow 

(Future 100-Year)
2002 Unit Flow 

(Future 100-Year)
2014 Area

2014 Peak Flow (Existing 
100-Year, 12h)

2014 Unit Flow (Existing 
100-Year, 12h)

2002 Area
2002 Peak Flow 

(Future 100-Year)
2002 Unit Flow 

(Future 100-Year)
2014 Area

2014 Peak Flow (Existing 
100-Year, 12h)

2014 Unit Flow (Existing 
100-Year, 12h)

ha cms cms/ha ha cms cms/ha ha cms cms/ha ha cms cms/ha
1.00 2262.4 18.5 0.00818 2223.07 10.128 0.00456 22.55 840.3 31.9 0.0380 903.73 23.184 0.0257
1.10 2140.1 18 0.00841 2223.07 10.152 0.00457 22.60 598.4 19.7 0.0329 568.10 13.012 0.0229
1.20 1126.5 4.2 0.00373 1025.46 5.352 0.00522 22.61 247.7 17 0.0686 320.18 8.303 0.0259
1.30 1013.6 14 0.01381 1124.03 4.663 0.00415 22.62 105.8 3.3 0.0312 111.62 0.962 0.0086
2.00 2978.4 19.4 0.00651 3035.02 13.182 0.00434 22.70 242 13.6 0.0562 335.63 10.375 0.0309
2.10 4074.6 20.3 0.00498 4074.75 16.651 0.00409 22.71 182 16 0.0879 134.85 14.415 0.1069
2.20 3451.6 22 0.00637 3451.74 14.725 0.00427 22.80 311.3 10.4 0.0334 312.47 2.908 0.0093
2.30 473.3 3 0.00634 416.72 1.638 0.00393 22.81 131.6 3.2 0.0243 125.59 1.166 0.0093
3.10 173.4 1.2 0.00692 173.38 0.481 0.00277 22.82 141.8 8.2 0.0578 148.89 1.008 0.0068
3.20 842.1 4.2 0.00499 736.46 2.279 0.00309 22.90 32.6 3.9 0.1196 72.49 1.363 0.0188
3.30 736.5 3.8 0.00516 736.46 2.316 0.00314 23.10 2572.2 59.2 0.0230 2529.32 30.268 0.0120
3.40 1031.9 5.6 0.00543 1030.80 3.3 0.00320 23.20 2116.5 52.4 0.0248 2082.24 30.819 0.0148
3.50 296.9 1.7 0.00573 296.86 1.875 0.00632 24.10 532.9 34.3 0.0644 556.86 22.425 0.0403
3.60 439.6 2.1 0.00478 439.60 0.551 0.00125 24.11 90.5 11.1 0.1227 100.66 10.101 0.1003
4.10 8342.7 29.2 0.00350 8115.39 22.035 0.00272 24.12 346.3 23.1 0.0667 351.59 18.531 0.0527
4.20 5106.5 25.8 0.00505 5105.55 19.185 0.00376 24.13 174.3 18.6 0.1067 168.53 13.716 0.0814
4.30 7248.5 27.5 0.00379 7238.03 21.592 0.00298 24.20 568.6 24.3 0.0427 594.84 8.35 0.0140
4.40 566.6 2 0.00353 588.67 0.779 0.00132 24.21 484.2 22.4 0.0463 517.74 8.037 0.0155
4.50 6681.9 25.6 0.00383 6649.36 20.963 0.00315 25.00 1456.8 65.5 0.0450 1516.58 27.503 0.0181
5.00 2700.7 11.3 0.00418 2712.00 6.75 0.00249 25.02 1243 60.2 0.0484 1302.90 24.542 0.0188
5.10 2351 10 0.00425 2457.73 5.759 0.00234 25.10 1856.4 74.7 0.0402 2003.01 34.891 0.0174
5.20 1912.8 8.3 0.00434 1883.43 4.806 0.00255 25.20 1101.6 57.8 0.0525 1151.70 25.231 0.0219
5.30 438.2 1.8 0.00411 438.15 0.704 0.00161 26.10 5224.7 151.8 0.0291 5169.20 72.771 0.0141
5.40 1597.2 6.3 0.00394 1597.62 4 0.00250 26.20 5186.7 151 0.0291 5155.41 73.906 0.0143
5.50 907.8 3.6 0.00397 901.97 2.461 0.00273 26.21 585.4 37.8 0.0646 463.62 39.776 0.0858
5.60 689.4 2.6 0.00377 695.65 1.541 0.00222 26.30 4601.3 132.1 0.0287 4691.79 50.318 0.0107
6.00 1612.2 23.3 0.01445 1518.38 17.175 0.01131 26.40 4428.6 128.6 0.0290 4532.33 50.392 0.0111
6.01 1320.5 25.2 0.01908 1157.85 11.246 0.00971 27.00 800 79.9 0.0999 862.17 91.141 0.1057
6.02 1298.9 25 0.01925 1143.50 12.474 0.01091 27.01 702 34.1 0.0486 80.38 6.568 0.0817
6.03 429.1 6.7 0.01561 335.71 2.942 0.00876 27.10 58108.7 315 0.0054 57899.63 220.489 0.0038
6.04 256.6 4.1 0.01598 288.68 2.103 0.00728 27.20 58028.2 314.9 0.0054 57819.25 220.812 0.0038
6.05 869.7 18.5 0.02127 807.79 9.655 0.01195 27.30 50013.5 268.1 0.0054 50220.98 188.89 0.0038
6.06 831.4 18.4 0.02213 774.87 11.442 0.01477 27.31 57228.2 313.1 0.0055 56957.08 220.812 0.0039
6.08 41.4 2.6 0.06280 89.40 7.026 0.07859 27.40 49791.1 269.4 0.0054 49548.74 189.073 0.0038
6.10 729.3 13.9 0.01906 685.47 4.416 0.00644 27.50 55671.8 306.8 0.0055 55390.18 222.383 0.0040
6.11 708.5 11.8 0.01665 649.40 3.152 0.00485 27.60 56373.7 312.3 0.0055 56155.80 222.665 0.0040
6.12 95.4 3.4 0.03564 92.54 1.166 0.01260 28.00 925.8 8.1 0.0087 888.77 16.268 0.0183
6.13 613 8.5 0.01387 556.86 2.367 0.00425 29.10 1714.9 16 0.0093 1651.88 22.188 0.0134
6.14 549.8 4.9 0.00891 469.23 1.711 0.00365 29.20 1671.6 15.6 0.0093 1614.76 22.637 0.0140
7.10 4674.4 39.2 0.00839 4776.43 23.75 0.00497 29.40 1463.3 12.1 0.0083 1371.99 21.561 0.0157
7.11 2208.5 23.5 0.01064 2122.66 19.034 0.00897 29.50 1324.3 11.7 0.0088 1248.16 20.721 0.0166
7.20 4602 39.4 0.00856 4703.89 24.539 0.00522 30.00 1257.7 15.5 0.0123 1405.22 30.753 0.0219
7.30 407 3.7 0.00909 395.37 0.634 0.00160 31.00 1105.4 20.3 0.0184 994.93 18.785 0.0189
7.40 4195 35.9 0.00856 4308.52 23.917 0.00555 31.20 817.6 16.8 0.0205 714.24 13.974 0.0196
7.50 3969.7 34.9 0.00879 3986.22 23.278 0.00584 31.40 411.5 10.4 0.0253 258.77 3.495 0.0135
7.60 569.7 3.7 0.00649 581.24 1.259 0.00217 32.10 3460 45.7 0.0132 3486.96 62.844 0.0180
7.70 3400 31.2 0.00918 3404.98 22.081 0.00648 32.20 2363.1 25.3 0.0107 2420.57 49.579 0.0205
7.80 3297.3 30.6 0.00928 3320.75 21.462 0.00646 32.21 39.7 3.6 0.0907 46.10 4.886 0.1060
7.90 1088.8 7.7 0.00707 1198.09 3.226 0.00269 32.22 190.4 13.1 0.0688 180.60 8.512 0.0471
8.10 18082.6 87.5 0.00484 18104.38 42.995 0.00237 32.24 43.1 4.6 0.1067 52.08 2.106 0.0404
8.20 16278.5 75.3 0.00463 16379.48 42.713 0.00261 32.30 131.3 5.1 0.0388 113.29 7.326 0.0647
8.30 11043.4 39.7 0.00359 10827.39 26.206 0.00242 32.31 79.1 5.1 0.0645 74.78 5.5 0.0735
8.50 16924.6 77.8 0.00460 17071.17 42.591 0.00249 32.32 35.8 4.6 0.1285 25.17 1.411 0.0561
8.60 163.4 5.3 0.03244 160.87 1.494 0.00929 32.33 55.7 6.6 0.1185 42.74 1.767 0.0413
8.70 16761.2 77.3 0.00461 16670.50 42.555 0.00255 32.40 3056.4 42.9 0.0140 3156.87 59.594 0.0189
8.90 11604.1 41.2 0.00355 11603.05 27.153 0.00234 32.41 2911.8 43.8 0.0150 2971.24 58.582 0.0197
9.10 20205.6 108 0.00535 20331.91 48.266 0.00237 32.70 272.3 16.5 0.0606 216.80 9.921 0.0458
9.20 19597.5 104 0.00531 19584.35 45.563 0.00233 33.10 550.5 26.9 0.0489 562.16 32.509 0.0578
9.30 18692.5 95.4 0.00510 18812.19 43.255 0.00230 33.11 922.3 19.8 0.0215 904.75 27.495 0.0304
9.50 524.7 13.7 0.02611 561.05 8.074 0.01439 33.12 5376 59 0.0110 5398.29 84.749 0.0157
9.60 18167.8 88.2 0.00485 18251.14 42.998 0.00236 33.13 698.4 19.1 0.0273 688.28 43.341 0.0630

10.00 6371.7 49 0.00769 6339.68 50.823 0.00802 33.14 74.6 7 0.0938 99.55 4.568 0.0459
10.10 6353.8 48.9 0.00770 6321.78 50.783 0.00803 33.15 723.8 19.6 0.0271 771.21 28.683 0.0372
10.11 1066.9 21.4 0.02006 1021.96 6.187 0.00605 33.16 798.4 20.9 0.0262 827.05 28.023 0.0339
10.13 2220.1 24.7 0.01113 2170.38 12.954 0.00597 33.30 5174.9 58.3 0.0113 5138.84 83.332 0.0162
10.20 328.7 14.6 0.04442 315.27 11.065 0.03510 34.00 1365 22.7 0.0166 1725.99 28.643 0.0166
10.30 6025 46.2 0.00767 6006.51 47.431 0.00790 34.20 902.5 15.2 0.0168 880.62 12.724 0.0144
10.40 5887.9 45.2 0.00768 5862.47 45.997 0.00785 34.30 382.5 8.2 0.0214 362.89 5.58 0.0154
10.50 2893.6 24.8 0.00857 2915.94 25.6 0.00878 34.40 520 7.5 0.0144 148.96 3.334 0.0224
10.60 2769.3 23.4 0.00845 2791.59 24.41 0.00874 35.10 2671.4 40.6 0.0152 2765.34 37.341 0.0135
10.70 749.3 9 0.01201 764.95 12.872 0.01683 35.20 2581.4 43.5 0.0169 2678.25 38.342 0.0143
10.80 2020 14.6 0.00723 2026.64 13.455 0.00664 35.30 240.8 14.7 0.0610 207.00 11.009 0.0532
10.90 2994.3 21.2 0.00708 2946.53 20.398 0.00692 35.50 2254.9 33.4 0.0148 2357.78 33.742 0.0143
11.10 27457.2 160.8 0.00586 27492.26 100.808 0.00367 35.70 1920.7 32.4 0.0169 2014.78 31.964 0.0159
11.20 26577.3 153.5 0.00578 26671.59 98.276 0.00368 36.00 1276.4 21.2 0.0166 1114.36 25.493 0.0229
11.30 27178.7 159.2 0.00586 27208.54 99.378 0.00365 36.10 1165.5 17.5 0.0150 1032.84 24.936 0.0241
12.00 815.5 34.3 0.04206 862.00 26 0.03016 36.20 546.6 8 0.0146 452.90 11.238 0.0248
12.10 463.1 21.6 0.04664 509.57 19.427 0.03812 36.40 618.9 9.5 0.0153 579.94 14.06 0.0242
12.20 191.9 8.7 0.04534 191.69 7.513 0.03919 37.00 2428.3 30.2 0.0124 2417.25 46.843 0.0194
12.30 271.1 12.9 0.04758 317.88 11.928 0.03752 37.10 896.7 13.8 0.0154 924.73 14.754 0.0160
13.10 30464.4 173.4 0.00569 30594.78 109.287 0.00357 37.20 1531.6 17.4 0.0114 1492.52 33.487 0.0224
13.11 28770.6 167.8 0.00583 28926.38 109.02 0.00377 37.30 1229.6 21.7 0.0176 1186.29 25.98 0.0219
13.20 28272.7 165.1 0.00584 28354.26 108.05 0.00381 37.40 635.8 9.7 0.0153 651.88 12.171 0.0187
13.30 30422.1 173.3 0.00570 30540.72 109.306 0.00358 37.50 593.8 12.3 0.0207 534.41 14.121 0.0264
13.40 107.2 4.6 0.04291 95.71 6.753 0.07056 38.10 3387.9 41.6 0.0123 3377.94 56.75 0.0168
13.50 30314.9 173.1 0.00571 30363.91 109.436 0.00360 38.30 2933 37 0.0126 2931.68 52.331 0.0179
13.70 365.2 16.7 0.04573 408.07 30.178 0.07395 39.00 14339.4 169 0.0118 14091.58 205.308 0.0146
13.80 29843.2 171.6 0.00575 29955.84 108.929 0.00364 39.10 228 20.6 0.0904 25.19 1.452 0.0576
13.90 29623.3 170.7 0.00576 29725.94 109.397 0.00368 39.20 7813.1 100.2 0.0128 7788.54 113.939 0.0146
14.00 2305.7 27.2 0.01180 2395.38 26.255 0.01096 39.30 4664.3 59.4 0.0127 4492.30 76.722 0.0171
14.10 1530.6 23.2 0.01516 1487.91 21.517 0.01446 39.50 7549.7 98.7 0.0131 7366.52 114.443 0.0155
14.20 1354.6 17.6 0.01299 1275.73 21.216 0.01663 39.60 4878.3 61.9 0.0127 4601.18 77.945 0.0169
14.30 979.6 6.3 0.00643 928.62 7.604 0.00819 40.10 15133.6 162.4 0.0107 14856.71 206.237 0.0139
14.40 968.8 7.7 0.00795 877.57 5.325 0.00607 40.20 14339.4 168.4 0.0117 14158.48 205.428 0.0145
14.50 706 4.2 0.00595 694.25 4.962 0.00715 40.25 368 51.5 0.1399 347.70 30.534 0.0878
15.10 5972.4 53.1 0.00889 6032.02 47.029 0.00780 40.30 14707.4 169.8 0.0115 14590.83 207.076 0.0142
16.10 8974 73.6 0.00820 8999.99 59.183 0.00658 41.00 878.1 16.7 0.0190 983.72 23.053 0.0234
16.20 6990.6 58.8 0.00841 7146.95 52.533 0.00735 41.20 657.7 13.2 0.0201 654.14 16.108 0.0246
17.00 3428.1 41.9 0.01222 3084.01 48.677 0.01578 41.30 587.4 11.7 0.0199 591.22 15.43 0.0261
17.10 1054.8 9.9 0.00939 1069.65 11.181 0.01045 42.10 1335.1 17.3 0.0130 1450.78 25.938 0.0179
17.20 761.6 27.6 0.03624 759.37 37.446 0.04931 42.20 1148.4 18.9 0.0165 1316.92 25.404 0.0193
17.30 1816.4 37.3 0.02054 1829.02 47.997 0.02624 43.00 964.8 19.7 0.0204 1001.86 33.196 0.0331
17.40 1467.4 4.7 0.00320 1220.41 5.16 0.00423 43.20 618.5 29.5 0.0477 646.04 34.004 0.0526
17.50 3394.9 41.7 0.01228 3049.43 49.675 0.01629 44.10 1527.3 25.9 0.0170 1578.89 35.659 0.0226
18.00 13487.1 70.6 0.00523 13007.35 66.254 0.00509 44.20 1393.9 24 0.0172 1472.81 34.581 0.0235
18.10 14281.9 71.4 0.00500 13744.41 66.726 0.00485 45.00 20421.4 202.9 0.0099 20309.36 251.946 0.0124
18.20 12401.2 87.7 0.00707 12084.00 66.888 0.00554 45.10 20178.2 202.5 0.0100 20060.76 252.231 0.0126
19.10 3446.1 39.4 0.01143 3616.68 23.285 0.00644 45.30 19182.5 197.8 0.0103 19033.10 249.639 0.0131
19.11 669.7 9.5 0.01419 791.13 4.999 0.00632 45.40 18263.3 197.8 0.0108 18169.02 251.852 0.0139
19.20 1395.9 14 0.01003 1394.84 10.404 0.00746 46.00 1422.5 95.1 0.0669 1435.58 55.483 0.0386
19.30 735.6 8.2 0.01115 736.62 4.376 0.00594 46.10 356.3 29.2 0.0820 343.15 34.141 0.0995
19.40 2131.5 21 0.00985 2131.46 14.657 0.00688 46.30 823.2 50.6 0.0615 783.27 44.07 0.0563
19.50 2266.4 22.3 0.00984 2266.41 15.424 0.00681 47.10 2649.4 153.3 0.0579 2700.46 103.654 0.0384
19.60 1021.5 16.8 0.01645 1149.39 6.908 0.00601 47.20 2127.4 127.2 0.0598 2104.77 75.292 0.0358
19.70 3287.9 38.4 0.01168 3415.80 22.275 0.00652 48.10 6458.2 254.8 0.0395 6509.46 206.808 0.0318
19.80 882.4 14.1 0.01598 1010.27 6.117 0.00605 48.30 4161.2 213 0.0512 4212.32 134.389 0.0319
19.90 212.7 5.2 0.02445 219.14 1.129 0.00515 48.40 3565.3 200.6 0.0563 3616.41 129.423 0.0358
20.00 488.6 8.2 0.01678 518.63 12.885 0.02484 49.10 81977 520.3 0.0063 81639.30 427.561 0.0052
21.10 19326.7 99.5 0.00515 18953.96 79.945 0.00422 49.20 78586.4 517.1 0.0066 78208.98 434.433 0.0056
21.20 18404.7 99.5 0.00541 18077.20 80.497 0.00445 49.30 81061.1 519.6 0.0064 80723.37 428.656 0.0053
21.30 17728 97.4 0.00549 17361.09 79.859 0.00460 49.40 828.4 84.2 0.1016 816.76 62.265 0.0762
21.40 18572.3 99.4 0.00535 18252.69 80.55 0.00441 49.50 80232.7 518.3 0.0065 79906.61 429.439 0.0054
21.50 374.6 32.7 0.08729 392.44 16.188 0.04125 49.70 79575.5 518.4 0.0065 79257.95 430.582 0.0054
21.60 18964 99.6 0.00525 18645.13 80.604 0.00432 49.80 511.8 56.8 0.1110 559.21 53.148 0.0950
22.10 400.3 12.2 0.03048 441.32 4.992 0.01131 49.90 79063.7 517.4 0.0065 78698.73 430.568 0.0055
22.20 1716.1 42.9 0.02500 1640.92 26.154 0.01594 50.00 89174.1 617.5 0.0069 88887.67 480.03 0.0054
22.30 1193.4 42.5 0.03561 1215.70 23.905 0.01966 50.10 89694.9 573.5 0.0064 89408.54 476.633 0.0053
22.40 285.8 21.8 0.07628 173.99 2.945 0.01693 50.20 88435.2 644.6 0.0073 88148.77 472.954 0.0054
22.50 996.3 36.2 0.03633 1053.40 23.427 0.02224 51.10 17996 195.7 0.0109 17973.71 257.526 0.0143

Flow Node Flow Node
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Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Existing vs Future Conditions
350yr and 500yr without ponds 1/1

12h 12h 12h 12h 12h 12h 12h 12h 12h 12h 12h 12h
ha Existing Future Existing Future ha Existing Future Existing Future ha Existing Future Existing Future

1.00 3933 2223.1 15.85 15.85 17.31 17.31 13.80 7534 29955.8 176.88 199.80 196.16 220.49 31.40 479 258.8 5.14 5.14 5.54 5.54
1.10 735 2223.1 15.89 15.89 17.35 17.36 13.90 822 29725.9 178.58 201.55 197.88 222.76 32.10 1395 3487.0 93.77 90.89 101.19 97.91
1.20 7488 1025.5 8.40 8.40 9.18 9.18 14.00 1769 2395.4 75.93 86.79 81.86 93.57 32.20 732 2420.6 72.71 71.88 78.09 76.93
1.30 7487 1124.0 7.20 7.20 7.84 7.84 14.10 1812 1487.9 73.31 86.35 79.18 93.11 32.21 455 46.1 6.42 6.32 6.78 6.68
2.00 7489 3035.0 20.81 20.82 22.79 22.80 14.20 1818 1275.7 58.31 68.66 63.00 74.29 32.22 826 180.6 11.82 21.43 12.66 22.76
2.10 7490 4074.8 26.50 26.51 29.07 29.08 14.30 919 928.6 34.52 40.50 37.36 43.81 32.24 499 52.1 3.00 6.66 3.21 7.07
2.20 1081 3451.7 23.29 23.30 25.52 25.53 14.40 1826 877.6 33.45 39.06 36.18 42.24 32.30 7598 113.3 10.24 11.95 10.95 12.74
2.30 11 416.7 2.63 2.63 2.89 2.89 14.50 895 694.3 30.69 35.28 33.10 37.97 32.31 1198 74.8 7.57 9.21 8.07 9.81
3.10 17 173.4 0.98 0.98 1.12 1.12 15.10 1620 6032.0 114.77 152.97 125.02 166.13 32.32 501 25.2 2.03 3.10 2.18 3.30
3.20 2555 736.5 4.00 4.00 4.46 4.46 15.20 1736 4239 97.498 124.332 105.498 134.075 32.33 500 42.7 2.50 5.56 2.67 5.90
3.30 1256 736.5 4.05 4.05 4.51 4.51 16.10 7548 9000.0 130.98 166.73 142.23 181.01 32.40 7597 3156.9 88.35 86.90 95.26 93.46
3.40 7491 1030.8 5.92 5.93 6.64 6.64 16.20 1447 7147.0 121.38 161.73 133.48 175.49 32.41 1895 2971.2 87.13 85.55 93.79 91.83
3.50 18 296.9 3.02 3.02 3.31 3.31 17.00 7549 3084.0 74.37 96.38 80.97 103.55 32.42 1734 2524.6 75.47 74.86 81.08 80.16
3.60 19 439.6 1.22 1.22 1.40 1.40 17.10 1011 1069.7 17.31 18.52 18.78 20.03 32.70 7596 216.8 14.11 23.37 15.10 24.92
4.10 7493 8115.4 38.61 37.28 43.02 41.44 17.20 7550 759.4 55.77 76.68 60.33 81.97 33.10 1135 562.2 43.34 54.82 45.98 58.77
4.20 766 5105.6 31.13 31.15 34.26 34.28 17.30 1855 1829.0 72.75 94.71 78.75 101.54 33.11 7594 904.8 61.74 70.99 66.07 77.04
4.30 2009 7238.0 37.03 37.07 41.09 41.13 17.40 7551 1220.4 9.53 9.53 10.70 10.70 33.12 7595 5398.3 126.23 121.37 136.52 131.05
4.40 23 588.7 1.72 1.72 1.98 1.98 17.50 942 3049.4 75.98 97.93 82.41 105.13 33.13 2006 688.3 58.06 67.68 61.59 72.64
4.50 7492 6649.4 35.57 35.61 39.38 39.44 18.00 2643 13007.4 137.21 171.69 153.19 188.28 33.14 524 99.6 6.22 12.71 6.61 13.49
5.00 7494 2712.0 13.06 13.06 14.76 14.76 18.10 7541 13744.4 136.22 170.15 151.64 185.95 33.15 1907 771.2 62.33 70.80 66.42 75.94
5.10 1663 2457.7 11.34 11.34 12.85 12.85 18.20 1844 12084.0 150.86 191.06 164.42 208.32 33.16 1318 827.1 62.29 71.48 67.10 76.69
5.20 7497 1883.4 9.24 9.24 10.44 10.44 19.00 2018 1106.9 13.43 118.56 14.74 127.54 33.30 1652 5138.8 124.08 118.60 134.09 127.75
5.30 30 438.2 1.52 1.52 1.74 1.74 19.10 7540 3616.68 37.76 196.82 41.50 215.42 34.00 2066 1726.0 40.82 40.82 43.86 43.87
5.40 740 1597.6 7.65 7.66 8.63 8.63 19.11 7544 791.1 8.15 17.21 8.96 18.58 34.20 902 880.6 18.67 18.67 20.12 20.12
5.50 7495 902.0 4.54 4.54 5.09 5.09 19.20 7547 1394.8 16.78 128.43 18.41 140.33 34.30 534 362.9 8.13 8.13 8.75 8.75
5.60 7496 695.7 3.12 3.12 3.54 3.54 19.30 7546 736.6 7.08 58.27 7.77 62.50 34.40 533 149.0 4.85 4.85 5.21 5.21
6.00 803 1518.4 25.37 32.77 27.37 35.27 19.40 1184 2131.5 23.67 178.85 25.98 195.91 35.10 1380 2765.3 64.13 75.16 68.29 80.25
6.01 2022 1157.9 18.65 25.82 20.51 27.85 19.50 7543 2266.4 24.92 182.51 27.36 199.86 35.20 1424 2678.3 64.51 68.08 68.93 73.01
6.02 725 1143.5 20.06 27.26 21.65 29.42 19.60 7542 1149.4 11.27 26.43 12.40 28.63 35.30 7604 207.0 19.69 21.44 21.00 22.85
6.03 7502 335.7 4.95 5.25 5.31 5.63 19.70 1205 3415.8 36.10 204.71 39.66 225.07 35.40 7605 2426.6 47.22 46.79 50.71 50.23
6.04 1044 288.7 3.37 3.37 3.70 3.70 19.80 807 1010.3 9.96 17.82 10.94 19.26 35.50 1915 2357.8 47.03 46.62 50.52 50.05
6.05 7503 807.8 15.16 22.06 16.34 23.84 19.90 329 219.1 1.82 1.82 2.00 2.00 35.70 926 2014.8 45.77 45.78 49.18 49.19
6.06 842 774.9 16.78 24.82 18.00 26.56 20.00 7539 518.6 32.35 37.03 35.02 39.75 36.00 7606 1114.4 36.58 33.86 39.44 36.38
6.08 48 89.4 9.87 10.34 10.56 11.03 21.10 2343 18954.0 162.08 207.74 181.15 227.19 36.10 724 1032.8 35.99 33.13 38.72 35.63
6.09 xx #N/A #N/A #N/A #N/A #N/A 21.20 1306 18077.2 164.40 219.23 184.59 243.84 36.20 7608 452.9 16.40 15.66 17.55 16.74
6.10 7500 685.5 6.91 14.48 7.44 15.53 21.30 1856 17361.1 164.20 216.59 183.16 237.23 36.40 7609 579.9 20.34 18.47 21.88 19.81
6.11 728 649.4 5.16 10.32 5.70 11.14 21.40 7536 18252.7 164.35 210.54 184.43 232.19 37.00 729 2417.3 67.78 67.78 72.61 72.61
6.12 7498 92.5 1.83 2.30 2.00 2.48 21.50 7537 392.4 32.84 36.13 35.46 38.66 37.10 7610 924.7 21.35 21.35 22.87 22.87
6.13 7499 556.9 3.97 8.03 4.42 8.66 21.60 1312 18645.1 164.39 223.57 184.59 247.09 37.20 7611 1492.5 48.12 48.12 51.48 51.48
6.14 1789 469.2 3.00 3.00 3.36 3.36 22.10 7583 441.3 7.52 39.89 8.15 42.90 37.30 1477 1186.3 37.28 37.28 39.80 39.80
7.10 7515 4776.4 39.94 43.63 43.94 47.86 22.20 7584 1640.9 46.94 69.01 51.59 74.45 37.40 1025 651.9 18.03 18.03 19.34 19.34
7.11 7508 2122.7 29.03 36.97 31.55 40.19 22.30 7585 1215.7 50.90 65.85 54.44 71.26 37.50 7612 534.4 19.69 19.69 20.99 20.99
7.20 909 4703.9 40.18 44.33 44.23 48.61 22.40 7586 174.0 4.27 22.99 4.59 24.38 38.10 7607 3377.9 83.97 80.58 90.34 86.61
7.30 59 395.4 1.38 1.38 1.58 1.58 22.50 7310 1053.4 57.04 66.85 61.01 71.89 38.30 1940 2931.7 76.20 76.21 81.76 81.76
7.40 7511 4308.5 38.81 43.02 42.65 47.13 22.55 7315 903.7 58.57 59.47 62.60 63.50 39.00 726 14091.6 304.08 280.31 328.46 302.09
7.50 1738 3986.2 37.72 42.05 41.32 45.99 22.60 7588 568.1 25.26 25.35 27.39 27.52 39.10 590 25.2 2.01 3.30 2.14 3.50
7.60 7510 581.2 2.73 2.73 3.13 3.13 22.61 7333 320.2 15.78 16.13 16.86 17.23 39.20 1796 7788.5 166.76 156.60 179.45 168.52
7.70 7509 3405.0 35.08 39.97 38.29 43.60 22.62 7345 111.6 1.46 1.46 1.59 1.59 39.30 1456 4492.3 114.56 109.12 123.31 117.52
7.80 1729 3320.8 33.83 39.36 36.97 42.98 22.70 7587 335.6 33.31 34.12 35.21 35.98 39.50 1776 7366.5 166.40 156.39 178.84 168.02
7.90 7507 1198.1 6.47 6.47 7.34 7.34 22.71 7321 134.9 18.99 19.24 20.04 20.28 39.60 7603 4601.2 116.48 108.60 125.50 116.97
8.10 1754 18104.4 78.71 81.56 87.74 90.61 22.80 7617 312.5 4.35 31.22 4.71 33.42 40.10 7590 14856.7 303.14 281.62 327.72 304.22
8.20 1832 16379.5 75.60 71.10 85.37 79.86 22.81 7364 125.6 1.77 13.52 1.92 14.45 40.20 1469 14158.5 304.31 280.54 328.53 302.35
8.30 731 10827.4 47.65 46.21 53.50 51.80 22.82 7361 148.9 1.55 13.72 1.69 14.73 40.25 7593 347.7 47.14 47.37 49.78 50.01
8.50 1782 17071.2 76.00 72.76 85.41 80.83 22.90 7365 72.5 1.95 9.34 2.09 9.92 40.30 1373 14590.8 305.04 286.69 329.31 308.18
8.60 77 160.9 3.22 3.22 3.69 3.69 23.10 7580 2529.3 50.54 80.43 55.06 87.25 41.00 1819 983.7 32.89 36.32 35.36 39.17
8.70 1332 16670.5 75.56 71.51 85.28 79.85 23.20 7275 2082.2 54.45 80.79 59.73 87.43 41.10 xx #N/A #N/A #N/A #N/A #N/A
8.90 7514 11603.1 49.65 48.19 55.90 54.15 24.10 7582 556.9 44.38 61.46 47.79 65.42 41.20 1393 654.1 22.94 20.11 24.60 21.58
9.10 7519 20331.9 83.00 101.82 93.05 113.97 24.11 7435 100.7 13.50 13.38 14.29 14.17 41.30 846 591.2 21.57 20.52 23.06 21.96
9.20 1471 19584.4 83.66 100.66 93.74 112.96 24.12 7618 351.6 29.90 40.91 32.04 43.59 42.10 7591 1450.8 37.55 52.04 40.20 56.41
9.30 915 18812.2 80.32 87.76 89.74 98.02 24.13 7431 168.5 19.28 24.15 20.61 25.45 42.20 1690 1316.9 34.07 46.55 36.68 50.40
9.50 7516 561.1 14.56 14.56 16.19 16.19 24.20 7581 594.8 11.38 39.37 12.22 42.09 43.00 1012 1001.9 52.86 77.55 57.41 83.51
9.60 7517 18251.1 78.91 82.73 88.02 92.10 24.21 7403 517.7 11.59 43.27 12.43 46.25 43.20 857 646.0 59.18 64.98 62.87 68.99

10.00 7518 6339.7 86.60 99.53 95.68 109.67 25.00 7388 1516.6 48.44 91.37 51.88 97.79 44.10 7592 1578.9 58.85 82.02 62.48 88.33
10.10 1850 6321.8 86.47 99.38 95.68 109.51 25.01 7451 19.6 2.57 2.57 2.72 2.73 44.20 1307 1472.8 58.71 79.15 62.04 85.32
10.11 7524 1022.0 12.94 25.28 14.81 28.27 25.02 7619 1302.9 44.63 84.39 47.71 90.11 45.00 7569 20309.4 379.56 415.18 409.26 449.14
10.12 7525 1148.4 13.80 13.80 15.54 15.54 25.10 7579 2003.0 69.54 117.04 75.76 125.21 45.10 1028 20060.8 379.14 414.18 408.87 447.46
10.13 1762 2170.4 26.37 36.12 30.03 40.03 25.20 7396 1151.7 53.96 93.60 57.90 100.50 45.20 7572 1027.7 107.88 125.80 114.44 133.49
10.20 7520 315.3 16.48 16.50 17.57 17.58 26.10 7576 5169.2 127.14 182.07 136.76 196.44 45.30 7573 19033.1 370.32 396.12 399.57 428.42
10.30 7521 6006.5 82.31 94.59 91.30 104.30 26.20 7249 5155.4 128.44 182.63 138.03 197.11 45.40 2074 18169.0 372.32 400.33 401.12 430.71
10.40 767 5862.5 80.65 92.86 89.59 102.42 26.21 7578 463.6 58.72 62.20 62.24 65.88 46.00 1503 1435.6 132.20 143.11 139.93 150.52
10.50 7523 2915.9 42.06 42.06 46.32 46.33 26.30 7577 4691.8 87.48 161.79 94.07 175.36 46.10 681 343.2 45.17 47.39 48.01 50.04
10.60 1841 2791.6 40.75 40.75 44.98 44.99 26.40 7258 4532.3 89.07 157.56 96.94 170.54 46.20 xx #N/A #N/A #N/A #N/A #N/A
10.70 7527 765.0 18.53 18.53 19.89 19.89 27.00 435 862.2 119.98 120.03 126.70 126.74 46.30 1532 783.3 74.13 80.07 79.19 85.19
10.80 7526 2026.6 24.90 24.90 27.82 27.82 27.01 434 80.4 9.22 9.23 9.83 9.84 47.10 968 2700.5 221.30 245.37 240.71 264.68
10.90 7522 2946.5 38.60 51.76 43.31 57.47 27.10 7570 57899.6 368.77 445.73 405.87 473.41 47.20 1559 2104.8 178.14 192.83 190.39 204.35
11.10 7530 27492.3 168.75 193.94 187.45 216.10 27.20 1087 57819.3 368.14 448.81 407.78 475.65 48.10 7561 6509.5 318.28 345.87 345.09 374.93
11.20 1794 26671.6 164.70 191.46 182.81 212.69 27.30 1109 50221.0 327.79 347.84 360.35 380.72 48.20 1544 5654.0 305.40 328.55 328.02 353.39
11.30 1668 27208.5 166.68 192.77 184.87 214.29 27.31 7571 56957.1 368.14 437.97 407.78 469.02 48.30 1593 4212.3 254.80 273.82 273.02 293.94
12.00 7531 862.0 36.47 36.47 39.01 39.01 27.40 1073 49548.7 329.47 349.23 362.26 382.17 48.40 1612 3616.4 241.71 263.20 260.69 283.44
12.10 1720 509.6 27.10 27.10 28.91 28.91 27.50 1298 55390.2 372.95 443.35 411.04 481.40 49.10 1957 81639.3 626.87 845.04 689.10 898.94
12.20 139 191.7 10.48 10.48 11.18 11.18 27.60 1258 56155.8 372.92 453.80 410.98 492.38 49.20 1319 78209.0 631.30 858.64 697.72 907.52
12.30 140 317.9 16.64 16.64 17.75 17.75 28.00 1890 888.8 24.57 23.05 26.68 24.77 49.30 975 80723.4 627.94 846.01 690.66 898.61
13.10 7532 30594.8 176.39 199.29 195.75 220.01 29.10 1067 1651.9 34.10 37.01 37.03 39.94 49.40 7565 816.8 88.72 90.24 95.09 97.48
13.11 1099 28926.4 179.20 202.86 198.59 223.47 29.20 1879 1614.8 34.05 36.47 36.94 39.26 49.50 1631 79906.6 628.25 841.46 692.19 892.78
13.20 1625 28354.3 179.74 204.18 198.78 226.92 29.40 1337 1372.0 33.19 28.78 36.00 30.97 49.70 1005 79258.0 628.01 844.40 693.75 896.78
13.30 1548 30540.7 176.41 199.30 195.79 220.03 29.50 1740 1248.2 31.77 27.03 34.48 29.60 49.80 7568 559.2 74.13 74.27 78.64 78.77
13.40 143 95.7 9.72 9.72 10.42 10.42 30.00 1124 1405.2 45.00 45.03 48.50 48.35 49.90 7616 78698.7 627.98 839.81 693.71 892.16
13.50 1972 30363.9 176.88 199.80 196.16 220.49 31.00 7601 994.9 27.75 27.75 29.77 29.77 50.00 1649 88887.7 812.53 994.84 878.76 1061.12
13.60 xx #N/A #N/A #N/A #N/A #N/A 31.20 1342 714.2 20.45 20.45 22.01 22.01 50.10 1000 89408.5 806.24 986.99 876.88 1059.55
13.70 7535 408.1 51.55 51.59 54.91 54.94 31.30 xx #N/A #N/A #N/A #N/A #N/A 50.20 770 88148.8 805.54 993.85 870.83 1059.48

51.10 1442 17973.7 372.20 397.51 401.20 427.52
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Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - Existing vs Future Condition
Regional storm without ponds 1/1

Area Area Area
ha Existing Future ha Existing Future ha Existing Future

1.00 3933 99.2% 2223.1 53.639 53.639 14.10 1812 99.2% 1487.9 122.103 125.229 32.30 7598 100.0% 113.3 12.778 14.373
1.10 735 100.0% 2223.1 54.31 54.31 14.20 1818 99.2% 1275.7 100.338 102.918 32.31 1198 100.0% 74.8 9.094 10.528
1.20 7488 100.0% 1025.5 28.121 28.121 14.30 919 100.0% 928.6 65.704 67.094 32.32 501 100.0% 25.2 2.87 3.626
1.30 7487 100.0% 1124.0 24.083 24.083 14.40 1826 100.0% 877.6 60.837 62.11 32.33 500 100.0% 42.7 4.047 6.154
2.00 7489 98.2% 3035.0 74.603 74.602 14.50 895 100.0% 694.3 51.352 53.37 32.40 7597 95.4% 3156.9 183.689 181.096
2.10 7490 97.1% 4074.8 98.369 98.364 15.10 1620 95.4% 6032.0 313.574 342.977 32.41 1895 97.1% 2971.2 184.842 180.949
2.20 1081 98.2% 3451.7 84.729 84.727 15.20 1736 97.1% 4239 241.252 262.799 32.42 1734 98.2% 2524.6 161.447 160.425
2.30 11 100.0% 416.7 10.628 10.628 16.10 7548 92.0% 9000.0 399.05 428.741 32.70 7596 100.0% 216.8 20.337 27.601
3.10 17 100.0% 173.4 6.058 6.058 16.20 1447 93.5% 7147.0 348.735 384.854 33.10 1135 99.2% 562.2 56.301 65.075
3.20 2555 100.0% 736.5 18.952 18.952 17.00 7549 99.2% 3084.0 157.338 165.179 33.11 7594 97.1% 904.8 85.331 92.683
3.30 1256 100.0% 736.5 19.203 19.203 17.10 1011 99.2% 1069.7 34.9 35.256 33.12 7595 92.0% 5398.3 268.976 286.242
3.40 7491 100.0% 1030.8 29.802 29.802 17.20 7550 100.0% 759.4 91.282 99.972 33.13 2006 99.2% 688.3 73.265 80.839
3.50 18 100.0% 296.9 12.139 12.139 17.30 1855 99.2% 1829.0 124.962 134.328 33.14 524 100.0% 99.6 9.122 14.225
3.60 19 100.0% 439.6 7.589 7.589 17.40 7551 99.2% 1220.4 49.05 49.05 33.15 1907 98.2% 771.2 79.958 87.356
4.10 7493 94.2% 8115.4 174.141 164.443 17.50 942 99.2% 3049.4 155.718 163.988 33.16 1318 98.2% 827.1 83.543 90.825
4.20 766 97.1% 5105.6 123.96 123.946 18.00 2643 89.4% 13007.4 465.644 499.397 33.30 1652 94.2% 5138.8 270.634 283.844
4.30 2009 94.8% 7238.0 161.021 161.011 18.10 7541 89.4% 13744.4 473.686 497.615 34.00 2066 98.2% 1726.0 91.467 91.467
4.40 23 100.0% 588.7 10.816 10.816 18.20 1844 92.0% 12084.0 479.947 521.802 34.20 902 100.0% 880.6 45.437 45.437
4.50 7492 94.8% 6649.4 151.488 151.478 19.00 2018 100.0% 1106.9 49.974 150.486 34.30 534 100.0% 362.9 19.211 19.211
5.00 7494 99.2% 2712.0 67.596 67.596 19.10 7540 98.2% 3616.7 139.786 316.485 34.40 533 100.0% 149.0 10.337 10.337
5.10 1663 99.2% 2457.7 59.312 59.312 19.11 7544 100.0% 791.1 31.351 36.955 35.10 1380 94.2% 2765.3 127.713 132.659
5.20 7497 99.2% 1883.4 47.183 47.183 19.20 7547 99.2% 1394.8 61.034 178.877 35.20 1424 94.8% 2678.3 123.2 125.915
5.30 30 100.0% 438.2 8.493 8.493 19.30 7546 99.2% 736.6 26.172 77.095 35.30 7604 100.0% 207.0 22.959 24.444
5.40 740 100.0% 1597.6 39.525 39.525 19.40 1184 99.2% 2131.5 86.585 252.975 35.40 7605 94.8% 2426.6 99.198 99.709
5.50 7495 100.0% 902.0 22.969 22.969 19.50 7543 98.2% 2266.4 90.559 260.885 35.50 1915 94.8% 2357.8 99.21 98.01
5.60 7496 100.0% 695.7 16.587 16.587 19.60 7542 100.0% 1149.4 43.65 56.336 35.70 926 97.1% 2014.8 100.619 100.62
6.00 803 98.2% 1518.4 67.088 74.45 19.70 1205 98.2% 3415.8 133.088 314.644 36.00 7606 99.2% 1114.4 74.109 69.976
6.01 2022 99.2% 1157.9 47.613 53.745 19.80 807 100.0% 1010.3 38.078 42.601 36.10 724 100.0% 1032.8 72.834 67.313
6.02 725 99.2% 1143.5 47.181 52.841 19.90 329 100.0% 219.1 6.758 6.758 36.20 7608 100.0% 452.9 32.357 30.719
6.03 7502 100.0% 335.7 14.155 14.175 20.00 7539 100.0% 518.6 52.752 53.979 36.40 7609 100.0% 579.9 40.59 36.649
6.04 1044 100.0% 288.7 12.23 12.23 21.10 2343 86.7% 18954.0 555.875 535.506 37.00 729 99.2% 2417.3 145.525 145.525
6.05 7503 99.2% 807.8 33.156 38.802 21.20 1306 89.4% 18077.2 586.314 558.451 37.10 7610 99.2% 924.7 48.224 48.224
6.06 842 100.0% 774.9 31.844 39.637 21.30 1856 89.4% 17361.1 581.731 559.348 37.20 7611 99.2% 1492.5 98.528 98.528
6.08 48 100.0% 89.4 12.535 12.63 21.40 7536 89.4% 18252.7 587.968 558.244 37.30 1477 100.0% 1186.3 77.673 77.673
6.09 xx xx xx #N/A #N/A 21.50 7537 100.0% 392.4 48.431 49.39 37.40 1025 100.0% 651.9 41.91 41.91
6.10 7500 100.0% 685.5 23.068 27.007 21.60 1312 89.4% 18645.1 587.978 558.293 37.50 7612 100.0% 534.4 36.198 36.198
6.11 728 100.0% 649.4 22.034 23.402 22.10 7583 100.0% 441.3 20.037 54.939 38.10 7607 95.4% 3377.9 175.507 168.005
6.12 7498 100.0% 92.5 6.11 6.185 22.20 7584 97.1% 1640.9 101.944 128.826 38.30 1940 97.1% 2931.7 163.603 163.603
6.13 7499 100.0% 556.9 17.634 17.217 22.30 7585 99.2% 1215.7 90.467 108.893 39.00 726 92.0% 14091.6 639.787 700.588
6.14 1789 100.0% 469.2 14.03 14.03 22.40 7586 100.0% 174.0 9.784 24.414 39.10 590 100.0% 25.2 2.708 3.641
7.10 7515 97.1% 4776.4 144.803 149.275 22.50 7310 100.0% 1053.4 84.163 95.32 39.20 1796 92.7% 7788.5 341.466 337.871
7.11 7508 98.2% 2122.7 87.353 99.699 22.55 7315 100.0% 903.7 78.634 79.003 39.30 1456 95.4% 4492.3 237.831 223.849
7.20 909 98.2% 4703.9 147.117 151.402 22.60 7588 100.0% 568.1 43.929 43.95 39.50 1776 94.2% 7366.5 344.801 326.839
7.30 59 100.0% 395.4 8.047 8.047 22.61 7333 100.0% 320.2 23.411 23.409 39.60 7603 94.8% 4601.2 241.593 221.45
7.40 7511 98.2% 4308.5 139.307 143.655 22.62 7345 100.0% 111.6 4.355 4.355 40.10 7590 89.4% 14856.7 629.818 682.007
7.50 1738 98.2% 3986.2 133.211 137.235 22.70 7587 100.0% 335.6 37.27 37.483 40.20 1469 92.0% 14158.5 642.642 705.221
7.60 7510 99.2% 581.2 15.107 15.107 22.71 7321 100.0% 134.9 19.663 19.723 40.25 7593 100.0% 347.7 49.854 49.928
7.70 7509 98.2% 3405.0 118.484 123.465 22.80 7617 100.0% 312.5 12.682 41.787 40.30 1373 89.4% 14590.8 636.132 698.722
7.80 1729 98.2% 3320.8 115.702 120.795 22.81 7364 100.0% 125.6 5.182 17.42 41.00 1819 97.1% 983.7 62.559 64.151
7.90 7507 99.2% 1198.1 32.966 32.966 22.82 7361 100.0% 148.9 4.919 19.668 41.10 xx xx xx #N/A #N/A
8.10 1754 89.4% 18104.4 349.983 332.603 22.90 7365 100.0% 72.5 4.259 10.368 41.20 1393 99.2% 654.1 43.624 38.91
8.20 1832 93.5% 16379.5 365.101 346.054 23.10 7580 94.8% 2529.3 121.231 165.758 41.30 846 100.0% 591.2 40.34 40.032
8.30 731 94.2% 10827.4 228.182 218.309 23.20 7275 97.1% 2082.2 121.313 162.741 42.10 7591 94.2% 1450.8 77.996 96.32
8.50 1782 92.0% 17071.2 356.195 338.652 24.10 7582 100.0% 556.9 61.334 67.87 42.20 1690 95.4% 1316.9 67.893 89.455
8.60 77 100.0% 160.9 14.153 14.153 24.11 7435 100.0% 100.7 14.519 14.483 43.00 1012 97.1% 1001.9 82.751 101.88
8.70 1332 92.0% 16670.5 354.941 336.622 24.12 7618 100.0% 351.6 39.48 44.822 43.20 857 100.0% 646.0 69.265 73.333
8.90 7514 93.5% 11603.1 241.064 231.638 24.13 7431 100.0% 168.5 22.956 24.632 44.10 7592 94.2% 1578.9 102.84 132.005
9.10 7519 86.7% 20331.9 339.173 350.645 24.20 7581 98.2% 594.8 25.149 58.204 44.20 1307 94.8% 1472.8 96.961 128.701
9.20 1471 89.4% 19584.4 362.868 373.447 24.21 7403 99.2% 517.7 26.185 55.477 45.00 7569 84.0% 20309.4 753.759 799.667
9.30 915 89.4% 18812.2 354.908 342.21 25.00 7388 97.1% 1516.6 91.451 141.022 45.10 1028 84.0% 20060.8 754.565 800.229
9.50 7516 100.0% 561.1 44.986 44.986 25.01 7451 100.0% 19.6 2.841 2.841 45.20 7572 98.2% 1027.7 117.371 127.406
9.60 7517 89.4% 18251.1 350.305 333.077 25.02 7619 97.1% 1302.9 82.469 123.429 45.30 7573 84.0% 19033.1 736.042 787

10.00 7518 97.1% 6339.7 281.155 298.534 25.10 7579 96.3% 2003.0 127.316 180.927 45.40 2074 89.4% 18169.0 780.534 891.99
10.10 1850 97.1% 6321.8 281.156 298.493 25.20 7396 98.2% 1151.7 81.392 120.236 46.00 1503 98.2% 1435.6 151.031 154.084
10.11 7524 100.0% 1022.0 57.64 78.223 26.10 7576 93.5% 5169.2 251.84 366.634 46.10 681 100.0% 343.2 48.426 49.243
10.12 7525 100.0% 1148.4 56.719 56.719 26.20 7249 93.5% 5155.4 252.125 366.469 46.20 xx xx xx #N/A #N/A
10.13 1762 100.0% 2170.4 114.231 130.715 26.21 7578 100.0% 463.6 60.702 63.74 46.30 1532 99.2% 783.3 87.484 88.99
10.20 7520 100.0% 315.3 24.692 24.692 26.30 7577 93.5% 4691.8 209.935 329.418 47.10 968 95.4% 2700.5 276.691 280.49
10.30 7521 97.1% 6006.5 271.693 287.855 26.40 7258 94.8% 4532.3 204.726 328.887 47.20 1559 96.3% 2104.8 216.589 217.977
10.40 767 97.1% 5862.5 267.829 283.598 27.00 435 100.0% 862.2 123.528 123.545 48.10 7561 89.4% 6509.5 532.736 540.186
10.50 7523 98.2% 2915.9 124.979 124.979 27.01 434 100.0% 80.4 11.465 11.468 48.20 1544 92.0% 5654.0 518.3 524.603
10.60 1841 99.2% 2791.6 124.739 124.739 27.10 7570 74.4% 57899.6 756.503 818.834 48.30 1593 94.2% 4212.3 407.099 411.72
10.70 7527 100.0% 765.0 42.074 42.074 27.20 1087 74.4% 57819.3 756.445 820.875 48.40 1612 94.2% 3616.4 359.314 362.476
10.80 7526 99.2% 2026.6 85.256 85.256 27.30 1109 76.6% 50221.0 798.927 833.309 49.10 1957 71.7% 81639.3 1168.804 1308.655
10.90 7522 98.2% 2946.5 147.318 165.849 27.31 7571 74.4% 56957.1 756.445 820.875 49.20 1319 74.4% 78209.0 1145.139 1411.511
11.10 7530 82.4% 27492.3 492.067 542.976 27.40 1073 76.6% 49548.8 800.998 837.634 49.30 975 71.7% 80723.4 1169.542 1309.727
11.20 1794 86.7% 26671.6 526.046 585.522 27.50 1298 76.6% 55390.2 881.806 879.288 49.40 7565 99.2% 816.8 103.486 103.812
11.30 1668 84.0% 27208.5 500.835 555.907 27.60 1258 76.6% 56155.8 880.389 878.98 49.50 1631 71.7% 79906.6 1171.062 1306.312
12.00 7531 100.0% 862.0 65.221 65.221 28.00 1890 99.2% 888.8 57.547 50.738 49.70 1005 73.3% 79258.0 1209.679 1381.021
12.10 1720 100.0% 509.6 44.007 44.007 29.10 1067 94.2% 1651.9 79.223 95.304 49.80 7568 100.0% 559.2 76.484 76.548
12.20 139 100.0% 191.7 16.836 16.836 29.20 1879 94.8% 1614.8 76.043 94.275 49.90 7616 73.3% 78698.7 1209.675 1378.997
12.30 140 100.0% 317.9 27.187 27.187 29.40 1337 96.3% 1372.0 76.344 75.838 50.00 1649 70.2% 88887.7 1377.353 1627.876
13.10 7532 76.6% 30594.8 438.803 492.516 29.50 1740 97.1% 1248.2 73.936 68.122 50.10 1000 69.0% 89408.5 1324.321 1569.689
13.11 1099 82.4% 28926.4 508.497 565.638 30.00 1124 99.2% 1405.2 94.581 95.864 50.20 770 71.7% 88148.8 1410.982 1659.964
13.20 1625 82.4% 28354.3 510.852 566.669 31.00 7601 99.2% 994.9 61.63 61.63 51.10 1442 89.4% 17973.7 778.455 886.917
13.30 1548 79.3% 30540.7 469.278 524.291 31.20 1342 100.0% 714.2 45.67 45.67
13.40 143 100.0% 95.7 13.353 13.352 31.30 xx xx xx #N/A #N/A
13.50 1972 79.3% 30363.9 470.039 525.325 31.40 479 100.0% 258.8 12.757 12.757
13.60 xx xx xx #N/A #N/A 32.10 1395 95.4% 3487.0 196.229 195.599
13.70 7535 100.0% 408.1 55.072 55.082 32.20 732 99.2% 2420.6 156.303 154.895
13.80 7534 79.3% 29955.8 470.039 525.325 32.21 455 100.0% 46.1 6.717 6.697
13.90 822 80.8% 29725.9 490.114 544.385 32.22 826 100.0% 180.6 17.202 24.221
14.00 1769 98.2% 2395.4 168.742 171.501 32.24 499 100.0% 52.1 4.946 7.485
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Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - 2002 Future vs 2014 Existing 
Regional storm without ponds 1/1

2002 Area
2002 Peak Flow 

(Future Regional)
2002 Unit Flow 

(Future Regional)
2014 Area

2014 Peak Flow 
(Existing Regional)

2014 Unit Flow 
(Existing Regional

2002 Area
2002 Peak Flow 

(Future Regional)
2002 Unit Flow 

(Future Regional)
2014 Area

2014 Peak Flow 
(Existing Regional)

2014 Unit Flow 
(Existing Regional

ha cms cms/ha ha cms cms/ha ha cms cms/ha ha cms cms/ha
1.00 2262.4 62.2 0.0275 2223.1 53.639 0.0241 22.60 598.4 56.0 0.0936 568.1 43.929 0.0773
1.10 2140.1 56.1 0.0262 2223.1 54.31 0.0244 22.61 247.7 29.0 0.1171 320.2 23.411 0.0731
1.20 1126.5 18.9 0.0168 1025.5 28.121 0.0274 22.62 105.8 9.8 0.0926 111.6 4.355 0.0390
1.30 1013.6 37.9 0.0374 1124.0 24.083 0.0214 22.70 242.0 28.6 0.1182 335.6 37.27 0.1110
2.00 2978.4 83.1 0.0279 3035.0 74.603 0.0246 22.71 182.0 25.5 0.1401 134.9 19.663 0.1458
2.10 4074.6 99.5 0.0244 4074.8 98.369 0.0241 22.80 311.3 31.6 0.1015 312.5 12.682 0.0406
2.20 3451.6 99.8 0.0289 3451.7 84.729 0.0245 22.81 131.6 11.1 0.0843 125.6 5.182 0.0413
2.30 473.3 17.4 0.0368 416.7 10.628 0.0255 22.82 141.8 16.1 0.1135 148.9 4.919 0.0330
3.10 173.4 6.2 0.0358 173.4 6.058 0.0349 22.90 32.6 4.7 0.1442 72.5 4.259 0.0588
3.20 842.1 29.3 0.0348 736.5 18.952 0.0257 23.10 2572.2 212.3 0.0825 2529.3 121.231 0.0479
3.30 736.5 26.8 0.0364 736.5 19.203 0.0261 23.20 2116.5 187.0 0.0884 2082.2 121.313 0.0583
3.40 1031.9 36.1 0.0350 1030.8 29.802 0.0289 24.10 532.9 60.0 0.1126 556.9 61.334 0.1101
3.50 296.9 11.5 0.0387 296.9 12.139 0.0409 24.11 90.5 12.3 0.1359 100.7 14.519 0.1442
3.60 439.6 15.3 0.0348 439.6 7.589 0.0173 24.12 346.3 40.1 0.1158 351.6 39.48 0.1123
4.10 8342.7 136.8 0.0164 8115.4 174.141 0.0215 24.13 174.3 23.6 0.1354 168.5 22.956 0.1362
4.20 5106.5 132.3 0.0259 5105.6 123.96 0.0243 24.20 568.6 56.2 0.0988 594.8 25.149 0.0423
4.30 7248.5 135.4 0.0187 7238.0 161.021 0.0222 24.21 484.2 48.3 0.0998 517.7 26.185 0.0506
4.40 566.6 15.2 0.0268 588.7 10.816 0.0184 25.00 1456.8 146.2 0.1004 1516.6 91.451 0.0603
4.50 6681.9 127.2 0.0190 6649.4 151.488 0.0228 25.02 1243.0 125.8 0.1012 1302.9 82.469 0.0633
5.00 2700.7 58.1 0.0215 2712.0 67.596 0.0249 25.10 1856.4 184.0 0.0991 2003.0 127.316 0.0636
5.10 2351.0 52.5 0.0223 2457.73 59.312 0.0241 25.20 1101.6 113.1 0.1027 1151.7 81.392 0.0707
5.20 1912.8 44.1 0.0231 1883.43 47.183 0.0251 26.10 5224.7 448.2 0.0858 5169.2 251.84 0.0487
5.30 438.2 8.4 0.0192 438.15 8.493 0.0194 26.20 5186.7 446.2 0.0860 5155.4 252.125 0.0489
5.40 1597.2 32.4 0.0203 1597.62 39.525 0.0247 26.21 585.4 62.1 0.1061 463.6 60.702 0.1309
5.50 907.8 19.8 0.0218 901.97 22.969 0.0255 26.30 4601.3 395.6 0.0860 4691.8 209.935 0.0447
5.60 689.4 13.4 0.0194 695.65 16.587 0.0238 26.40 4428.6 389.2 0.0879 4532.3 204.726 0.0452
6.00 1612.2 108.2 0.0671 1518.4 67.088 0.0442 27.00 800.0 95.7 0.1196 862.2 123.528 0.1433
6.01 1320.5 92.3 0.0699 1157.9 47.613 0.0411 27.01 702.0 78.8 0.1123 80.4 11.465 0.1426
6.02 1298.9 91.5 0.0704 1143.5 47.181 0.0413 27.10 58108.7 1075.4 0.0185 57899.6 756.503 0.0131
6.03 429.1 33.3 0.0776 335.7 14.155 0.0422 27.20 58028.2 1073.3 0.0185 57819.3 756.445 0.0131
6.04 256.6 19.1 0.0744 288.7 12.23 0.0424 27.30 50013.5 920.3 0.0184 50221.0 798.927 0.0159
6.05 869.7 59.8 0.0688 807.8 33.156 0.0410 27.31 57228.2 1038.8 0.0182 56957.1 756.445 0.0133
6.06 831.4 56.7 0.0682 774.9 31.844 0.0411 27.40 49791.1 924.1 0.0186 49548.7 800.998 0.0162
6.08 41.4 8.1 0.1957 89.4 12.535 0.1402 27.50 55671.8 1051.0 0.0189 55390.2 881.806 0.0159
6.10 729.3 43.3 0.0594 685.5 23.068 0.0337 27.60 56373.7 1042.0 0.0185 56155.8 880.389 0.0157
6.11 708.5 40.8 0.0576 649.4 22.034 0.0339 28.00 925.8 29.0 0.0313 888.8 57.547 0.0647
6.12 95.4 9.3 0.0975 92.5 6.11 0.0660 29.10 1714.9 51.4 0.0300 1651.9 79.223 0.0480
6.13 613.0 32.8 0.0535 556.9 17.634 0.0317 29.20 1671.6 49.2 0.0294 1614.8 76.043 0.0471
6.14 549.8 26.1 0.0475 469.2 14.03 0.0299 29.40 1463.3 40.5 0.0277 1372.0 76.344 0.0556
7.10 4674.4 191.6 0.0410 4776.4 144.803 0.0303 29.50 1324.3 40.3 0.0304 1248.2 73.936 0.0592
7.11 2208.5 122.8 0.0556 2122.7 87.353 0.0412 30.00 1257.7 51.1 0.0406 1405.2 94.581 0.0673
7.20 4602.0 196.0 0.0426 4703.9 147.117 0.0313 31.00 1105.4 65.6 0.0593 994.9 61.63 0.0619
7.30 407.0 18.6 0.0457 395.4 8.047 0.0204 31.20 817.6 53.3 0.0652 714.2 45.67 0.0639
7.40 4195.0 177.7 0.0424 4308.5 139.307 0.0323 31.40 411.5 30.6 0.0744 258.8 12.757 0.0493
7.50 3969.7 174.9 0.0441 3986.2 133.211 0.0334 32.10 3460.0 144.9 0.0419 3487.0 196.229 0.0563
7.60 569.7 18.3 0.0321 581.2 15.107 0.0260 32.20 2363.1 116.8 0.0494 2420.6 156.303 0.0646
7.70 3400.0 157.7 0.0464 3405.0 118.484 0.0348 32.21 39.7 5.1 0.1285 46.1 6.717 0.1457
7.80 3297.3 157.8 0.0479 3320.8 115.702 0.0348 32.22 190.4 23.9 0.1255 180.6 17.202 0.0952
7.90 1088.8 37.2 0.0342 1198.1 32.966 0.0275 32.24 43.1 5.9 0.1369 52.1 4.946 0.0950
8.10 18082.6 422.8 0.0234 18104.4 349.983 0.0193 32.30 131.3 13.3 0.1013 113.3 12.778 0.1128
8.20 16278.5 378.4 0.0232 16379.5 365.101 0.0223 32.31 79.1 9.8 0.1239 74.8 9.094 0.1216
8.30 11043.4 189.8 0.0172 10827.4 228.182 0.0211 32.32 35.8 5.0 0.1397 25.2 2.87 0.1140
8.50 16924.6 379.7 0.0224 17071.2 356.195 0.0209 32.33 55.7 7.7 0.1382 42.7 4.047 0.0947
8.60 163.4 15.9 0.0973 160.9 14.153 0.0880 32.40 3056.4 133.3 0.0436 3156.9 183.689 0.0582
8.70 16761.2 384.5 0.0229 16670.5 354.941 0.0213 32.41 2911.8 135.0 0.0464 2971.2 184.842 0.0622
8.90 11604.1 195.8 0.0169 11603.1 241.064 0.0208 32.70 272.3 32.1 0.1179 216.8 20.337 0.0938
9.10 20205.6 456.4 0.0226 20331.9 339.173 0.0167 33.10 550.5 55.3 0.1005 562.2 56.301 0.1002
9.20 19597.5 472.6 0.0241 19584.4 362.868 0.0185 33.11 922.3 83.8 0.0909 904.8 85.331 0.0943
9.30 18692.5 463.3 0.0248 18812.2 354.908 0.0189 33.12 5376.0 189.0 0.0352 5398.3 268.976 0.0498
9.50 524.7 41.4 0.0789 561.1 44.986 0.0802 33.13 698.4 71.3 0.1021 688.3 73.265 0.1064
9.60 18167.8 428.4 0.0236 18251.1 350.305 0.0192 33.14 74.6 10.6 0.1421 99.6 9.122 0.0916

10.00 6371.7 320.3 0.0503 6339.7 281.155 0.0443 33.15 723.8 73.0 0.1009 771.2 79.958 0.1037
10.10 6353.8 312.7 0.0492 6321.8 281.156 0.0445 33.16 798.4 77.6 0.0972 827.1 83.543 0.1010
10.11 1066.9 94.8 0.0889 1022.0 57.64 0.0564 33.30 5174.9 195.0 0.0377 5138.8 270.634 0.0527
10.13 2220.1 189.6 0.0854 2170.4 114.231 0.0526 34.00 1365.0 73.1 0.0536 1726.0 91.467 0.0530
10.20 328.7 22.3 0.0678 315.3 24.692 0.0783 34.20 902.5 51.1 0.0566 880.6 45.437 0.0516
10.30 6025.0 296.3 0.0492 6006.5 271.693 0.0452 34.30 382.5 25.7 0.0672 362.9 19.211 0.0529
10.40 5887.9 294.2 0.0500 5862.5 267.829 0.0457 34.40 520.0 26.0 0.0500 149.0 10.337 0.0694
10.50 2893.6 132.8 0.0459 2915.9 124.979 0.0429 35.10 2671.4 130.3 0.0488 2765.3 127.713 0.0462
10.60 2769.3 124.2 0.0448 2791.6 124.739 0.0447 35.20 2581.4 122.7 0.0475 2678.3 123.2 0.0460
10.70 749.3 37.2 0.0496 765.0 42.074 0.0550 35.30 240.8 30.2 0.1254 207.0 22.959 0.1109
10.80 2020.0 88.0 0.0436 2026.6 85.256 0.0421 35.50 2254.9 96.7 0.0429 2357.8 99.21 0.0421
10.90 2994.3 167.6 0.0560 2946.5 147.318 0.0500 35.70 1920.7 98.0 0.0510 2014.8 100.619 0.0499
11.10 27457.2 663.0 0.0241 27492.3 492.067 0.0179 36.00 1276.4 66.7 0.0523 1114.4 74.109 0.0665
11.20 26577.3 682.3 0.0257 26671.6 526.046 0.0197 36.10 1165.5 56.8 0.0487 1032.8 72.834 0.0705
11.30 27178.7 663.6 0.0244 27208.5 500.835 0.0184 36.20 546.6 25.2 0.0461 452.9 32.357 0.0714
12.00 815.5 83.6 0.1025 862.0 65.221 0.0757 36.40 618.9 31.9 0.0515 579.9 40.59 0.0700
12.10 463.1 48.8 0.1054 509.6 44.007 0.0864 37.00 2428.3 106.4 0.0438 2417.3 145.525 0.0602
12.20 191.9 19.9 0.1037 191.7 16.836 0.0878 37.10 896.7 41.9 0.0467 924.7 48.224 0.0521
12.30 271.1 28.9 0.1066 317.9 27.187 0.0855 37.20 1531.6 67.2 0.0439 1492.5 98.528 0.0660
13.10 30464.4 581.5 0.0191 30594.8 438.803 0.0143 37.30 1229.6 66.6 0.0542 1186.3 77.673 0.0655
13.11 28770.6 653.1 0.0227 28926.4 508.497 0.0176 37.40 635.8 32.6 0.0513 651.9 41.91 0.0643
13.20 28272.7 672.3 0.0238 28354.3 510.852 0.0180 37.50 593.8 35.8 0.0603 534.4 36.198 0.0677
13.30 30422.1 582.1 0.0191 30540.7 469.278 0.0154 38.10 3387.9 130.0 0.0384 3377.94 175.507 0.0520
13.40 107.2 10.4 0.0970 95.7 13.353 0.1395 38.30 2933.0 122.6 0.0418 2931.68 163.603 0.0558
13.50 30314.9 581.9 0.0192 30363.9 470.039 0.0155 39.00 14339.4 619.4 0.0432 14091.58 639.787 0.0454
13.70 365.2 50.5 0.1383 408.1 55.072 0.1350 39.10 228.0 28.3 0.1241 25.19 2.708 0.1075
13.80 29843.2 605.0 0.0203 29955.8 470.039 0.0157 39.20 7813.1 334.6 0.0428 7788.54 341.466 0.0438
13.90 29623.3 621.3 0.0210 29725.9 490.114 0.0165 39.30 4664.3 184.2 0.0395 4492.30 237.831 0.0529
14.00 2305.7 140.1 0.0607 2395.4 168.742 0.0704 39.50 7549.7 324.9 0.0430 7366.5 344.801 0.0468
14.10 1530.6 116.7 0.0762 1487.9 122.103 0.0821 39.60 4878.3 196.6 0.0403 4601.2 241.593 0.0525
14.20 1354.6 101.3 0.0748 1275.7 100.338 0.0787 40.10 15133.6 532.1 0.0352 14856.7 629.818 0.0424
14.30 979.6 68.0 0.0694 928.6 65.704 0.0708 40.20 14339.4 587.9 0.0410 14158.5 642.642 0.0454
14.40 968.8 70.3 0.0725 877.6 60.837 0.0693 40.25 368.0 46.1 0.1253 347.7 49.854 0.1434
14.50 706.0 55.7 0.0789 694.3 51.352 0.0740 40.30 14707.4 597.4 0.0406 14590.8 636.132 0.0436
15.10 5972.4 265.1 0.0444 6032.0 313.574 0.0520 41.00 878.1 47.6 0.0542 983.7 62.559 0.0636
16.10 8974.0 339.4 0.0378 9000.0 399.05 0.0443 41.20 657.7 37.7 0.0573 654.1 43.624 0.0667
16.20 6990.6 282.8 0.0405 7147.0 348.735 0.0488 41.30 587.4 34.5 0.0587 591.2 40.34 0.0682
17.00 3428.1 123.0 0.0359 3084.0 157.338 0.0510 42.10 1335.1 58.9 0.0441 1450.8 77.996 0.0538
17.10 1054.8 31.3 0.0297 1069.7 34.9 0.0326 42.20 1148.4 59.1 0.0515 1316.9 67.893 0.0516
17.20 761.6 56.5 0.0742 759.4 91.282 0.1202 43.00 964.8 73.2 0.0759 1001.9 82.751 0.0826
17.30 1816.4 88.1 0.0485 1829.0 124.962 0.0683 43.20 618.5 48.7 0.0787 646.0 69.265 0.1072
17.50 3394.9 121.9 0.0359 3049.4 155.718 0.0511 44.10 1527.3 115.8 0.0758 1578.9 102.84 0.0651
18.00 13487.1 328.3 0.0243 13007.4 465.644 0.0358 44.20 1393.9 104.4 0.0749 1472.8 96.961 0.0658
18.10 14281.9 326.7 0.0229 13744.4 473.686 0.0345 45.00 20421.4 670.9 0.0329 20309.4 753.759 0.0371
18.20 12401.2 396.2 0.0319 12084.0 479.947 0.0397 45.10 20178.2 689.2 0.0342 20060.8 754.565 0.0376
19.10 3446.1 163.9 0.0476 3616.7 139.786 0.0387 45.30 19182.5 626.4 0.0327 19033.1 736.042 0.0387
19.11 669.7 39.2 0.0585 791.1 31.351 0.0396 45.40 18263.3 672.9 0.0368 18169.0 780.534 0.0430
19.20 1395.9 57.4 0.0411 1394.8 61.034 0.0438 46.00 1422.5 186.7 0.1312 1435.6 151.031 0.1052
19.30 735.6 31.7 0.0431 736.6 26.172 0.0355 46.10 356.3 49.9 0.1401 343.2 48.426 0.1411
19.40 2131.5 89.0 0.0418 2131.5 86.585 0.0406 46.30 823.2 108.4 0.1317 783.3 87.484 0.1117
19.50 2266.4 96.2 0.0424 2266.4 90.559 0.0400 47.10 2649.4 293.1 0.1106 2700.5 276.691 0.1025
19.60 1021.5 65.7 0.0643 1149.4 43.65 0.0380 47.20 2127.4 244.0 0.1147 2104.8 216.589 0.1029
19.70 3287.9 161.2 0.0490 3415.8 133.088 0.0390 48.10 6458.2 563.8 0.0873 6509.5 532.736 0.0818
19.80 882.4 56.1 0.0636 1010.3 38.078 0.0377 48.30 4161.2 419.3 0.1008 4212.3 407.099 0.0966
19.90 212.7 16.9 0.0795 219.14 6.758 0.0308 48.40 3565.3 379.1 0.1063 3616.4 359.314 0.0994
20.00 488.6 54.9 0.1124 518.63 52.752 0.1017 49.10 81977.0 1651.6 0.0201 81639.3 1168.804 0.0143
21.10 19326.7 469.7 0.0243 18953.96 555.875 0.0293 49.20 78586.4 1617.0 0.0206 78209.0 1145.139 0.0146
21.20 18404.7 479.2 0.0260 18077.20 586.314 0.0324 49.30 81061.1 1625.9 0.0201 80723.4 1169.542 0.0145
21.30 17728.0 480.9 0.0271 17361.09 581.731 0.0335 49.40 828.4 102.8 0.1241 816.8 103.486 0.1267
21.40 18572.3 475.8 0.0256 18252.69 587.968 0.0322 49.50 80232.7 1602.4 0.0200 79906.6 1171.062 0.0147
21.50 374.6 45.8 0.1223 392.4 48.431 0.1234 49.70 79575.5 1639.7 0.0206 79258.0 1209.679 0.0153
21.60 18964.0 476.4 0.0251 18645.1 587.978 0.0315 49.80 511.8 65.9 0.1288 559.2 76.484 0.1368
22.10 400.3 40.6 0.1014 441.3 20.037 0.0454 49.90 79063.7 1623.9 0.0205 78698.7 1209.675 0.0154
22.20 1716.1 149.9 0.0873 1640.9 101.944 0.0621 50.00 89174.1 1955.3 0.0219 88887.7 1377.353 0.0155
22.30 1193.4 115.7 0.0969 1215.7 90.467 0.0744 50.10 89694.9 1865.9 0.0208 89408.5 1324.321 0.0148
22.40 285.8 36.9 0.1291 174.0 9.784 0.0562 50.20 88435.2 2013.4 0.0228 88148.8 1410.982 0.0160
22.50 996.3 97.2 0.0976 1053.4 84.163 0.0799 51.10 17996.0 664.9 0.0369 17973.7 778.455 0.0433
22.55 840.3 82.0 0.0976 903.7 78.634 0.0870

Flow Node Flow Node
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Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - 1997 Future vs 2002 Existing, and 2002 Future vs 2014 Existing 
Regional storm without ponds 1/2

1997 Area
1997 Peak Flow 

(Future Regional)
1997 Unit Flow 

(Future Regional)
2002 Area

2002 Peak Flow 
(Existing Regional)

2002 Unit Flow 
(Existing Regional)

2002 Area
2002 Peak Flow 

(Future Regional)
2002 Unit Flow 

(Future Regional)
2014 Area

2014 Peak Flow 
(Existing Regional)

2014 Unit Flow 
(Existing Regional

ha cms cms/ha ha cms cms/ha ha cms cms/ha ha cms cms/ha
1.00 2330 84.6 0.0363 2262.5 61.9 0.0274 2262.4 62.2 0.0275 2223.1 53.6 0.0241
1.10 2140.2 56.1 0.0262 2140.1 56.1 0.0262 2223.1 54.3 0.0244
1.20 1126.7 18.9 0.0168 1126.5 18.9 0.0168 1025.5 28.1 0.0274
1.30 1013.6 37.8 0.0373 1013.6 37.9 0.0374 1124.0 24.1 0.0214
2.00 2978.5 80.8 0.0271 2978.4 83.1 0.0279 3035.0 74.6 0.0246
2.10 4010 124.9 0.0311 4074.7 96.9 0.0238 4074.6 99.5 0.0244 4074.8 98.4 0.0241
2.20 3451.7 95.3 0.0276 3451.6 99.8 0.0289 3451.7 84.7 0.0245
2.30 473.2 4.7 0.0099 473.3 17.4 0.0368 416.7 10.6 0.0255
3.10 173.4 6.2 0.0358 173.4 6.2 0.0358 173.4 6.1 0.0349
3.20 842.1 25.6 0.0304 842.1 29.3 0.0348 736.5 19.0 0.0257
3.30 736.4 23.1 0.0314 736.5 26.8 0.0364 736.5 19.2 0.0261
3.40 1031.8 32.5 0.0315 1031.9 36.1 0.0350 1030.8 29.8 0.0289
3.50 296.8 10.2 0.0344 296.9 11.5 0.0387 296.9 12.1 0.0409
3.60 439.6 13 0.0296 439.6 15.3 0.0348 439.6 7.6 0.0173
4.10 8520 169.3 0.0199 8342.7 140.2 0.0168 8342.7 136.8 0.0164 8115.4 174.1 0.0215
4.20 5200 160.8 0.0309 5106.6 128.1 0.0251 5106.5 132.3 0.0259 5105.6 124.0 0.0243
4.30 7248.5 134.3 0.0185 7248.5 135.4 0.0187 7238.0 161.0 0.0222
4.40 566.6 10 0.0176 566.6 15.2 0.0268 588.7 10.8 0.0184
4.50 6681.9 125.3 0.0188 6681.9 127.2 0.0190 6649.4 151.5 0.0228
5.00 2330 69 0.0296 2701.1 56.8 0.0210 2700.7 58.1 0.0215 2712.0 67.6 0.0249
5.10 2351.4 52.5 0.0223 2351.0 52.5 0.0223 2457.73 59.3 0.0241
5.20 1913.2 44.1 0.0231 1912.8 44.1 0.0231 1883.43 47.2 0.0251
5.30 438.2 8.4 0.0192 438.2 8.4 0.0192 438.15 8.5 0.0194
5.40 1597.6 32.4 0.0203 1597.2 32.4 0.0203 1597.62 39.5 0.0247
5.50 908.2 19.8 0.0218 907.8 19.8 0.0218 901.97 23.0 0.0255
5.60 689.4 13.4 0.0194 689.4 13.4 0.0194 695.65 16.6 0.0238
6.00 1500 108 0.0720 1611.6 94.6 0.0587 1612.2 108.2 0.0671 1518.4 67.1 0.0442
6.01 1319.9 83.2 0.0630 1320.5 92.3 0.0699 1157.9 47.6 0.0411
6.02 1298.3 82.8 0.0638 1298.9 91.5 0.0704 1143.5 47.2 0.0413
6.03 429.1 32.1 0.0748 429.1 33.3 0.0776 335.7 14.2 0.0422
6.04 256.6 19 0.0740 256.6 19.1 0.0744 288.7 12.2 0.0424
6.05 869.2 50.8 0.0584 869.7 59.8 0.0688 807.8 33.2 0.0410
6.06 830.9 47.5 0.0572 831.4 56.7 0.0682 774.9 31.8 0.0411
6.08 41.4 5.1 0.1232 41.4 8.1 0.1957 89.4 12.5 0.1402
6.10 728.9 45.4 0.0623 729.3 43.3 0.0594 685.5 23.1 0.0337
6.11 708.4 45.4 0.0641 708.5 40.8 0.0576 649.4 22.0 0.0339
6.12 95.4 7.6 0.0797 95.4 9.3 0.0975 92.5 6.1 0.0660
6.13 603 45.4 0.0753 613.0 32.8 0.0535 556.9 17.6 0.0317
6.14 549.8 23.6 0.0429 549.8 26.1 0.0475 469.2 14.0 0.0299
7.10 4710 293.9 0.0624 4673.7 178.9 0.0383 4674.4 191.6 0.0410 4776.4 144.8 0.0303
7.11 2207.8 106 0.0480 2208.5 122.8 0.0556 2122.7 87.4 0.0412
7.20 4601.3 182.2 0.0396 4602.0 196.0 0.0426 4703.9 147.1 0.0313
7.30 407 17 0.0418 407.0 18.6 0.0457 395.4 8.0 0.0204
7.40 4194.3 165.7 0.0395 4195.0 177.7 0.0424 4308.5 139.3 0.0323
7.50 3968.9 161.8 0.0408 3969.7 174.9 0.0441 3986.2 133.2 0.0334
7.60 569.7 18.2 0.0319 569.7 18.3 0.0321 581.2 15.1 0.0260
7.70 3399.3 144.2 0.0424 3400.0 157.7 0.0464 3405.0 118.5 0.0348
7.80 3296.6 144.1 0.0437 3297.3 157.8 0.0479 3320.8 115.7 0.0348
7.90 1088.8 40.6 0.0373 1088.8 37.2 0.0342 1198.1 33.0 0.0275
8.10 18090 471.1 0.0260 18082.2 391.9 0.0217 18082.6 422.8 0.0234 18104.4 350.0 0.0193
8.20 15550 488.3 0.0314 16278.2 348.2 0.0214 16278.5 378.4 0.0232 16379.5 365.1 0.0223
8.30 10840 223.5 0.0206 11043.7 190.7 0.0173 11043.4 189.8 0.0172 10827.4 228.2 0.0211
8.50 16924.2 347.7 0.0205 16924.6 379.7 0.0224 17071.2 356.2 0.0209
8.60 163.3 15.5 0.0949 163.4 15.9 0.0973 160.9 14.2 0.0880
8.70 16760.9 356.1 0.0212 16761.2 384.5 0.0229 16670.5 354.9 0.0213
8.90 11604.5 195.9 0.0169 11604.1 195.8 0.0169 11603.1 241.1 0.0208
9.10 20110 507.1 0.0252 20205.3 427.2 0.0211 20205.6 456.4 0.0226 20331.9 339.2 0.0167
9.20 19597.2 441.8 0.0225 19597.5 472.6 0.0241 19584.4 362.9 0.0185
9.30 18692.1 421.3 0.0225 18692.5 463.3 0.0248 18812.2 354.9 0.0189
9.50 524.7 41.4 0.0789 524.7 41.4 0.0789 561.1 45.0 0.0802
9.60 18167.4 395.1 0.0217 18167.8 428.4 0.0236 18251.1 350.3 0.0192

10.00 6260 276.3 0.0441 6371.6 157.9 0.0248 6371.7 320.3 0.0503 6339.7 281.2 0.0443
10.10 6353.6 153.8 0.0242 6353.8 312.7 0.0492 6321.8 281.2 0.0445
10.11 1066.9 48.1 0.0451 1066.9 94.8 0.0889 1022.0 57.6 0.0564
10.13 2220.1 70.2 0.0316 2220.1 189.6 0.0854 2170.4 114.2 0.0526
10.20 328.7 21 0.0639 328.7 22.3 0.0678 315.3 24.7 0.0783
10.30 6024.9 142 0.0236 6025.0 296.3 0.0492 6006.5 271.7 0.0452
10.40 5887.8 140.1 0.0238 5887.9 294.2 0.0500 5862.5 267.8 0.0457
10.50 2893.6 67.2 0.0232 2893.6 132.8 0.0459 2915.9 125.0 0.0429
10.60 2769.3 62.2 0.0225 2769.3 124.2 0.0448 2791.6 124.7 0.0447
10.70 749.3 24.7 0.0330 749.3 37.2 0.0496 765.0 42.1 0.0550
10.80 2019.9 37.7 0.0187 2020.0 88.0 0.0436 2026.6 85.3 0.0421
10.90 2994.2 78.4 0.0262 2994.3 167.6 0.0560 2946.5 147.3 0.0500
11.10 27200 631.5 0.0232 27456.8 520 0.0189 27457.2 663.0 0.0241 27492.3 492.1 0.0179
11.20 26370 616.6 0.0234 26576.9 536.6 0.0202 26577.3 682.3 0.0257 26671.6 526.0 0.0197
11.30 27178.3 521.8 0.0192 27178.7 663.6 0.0244 27208.5 500.8 0.0184
12.00 910 80.8 0.0888 815.5 472.7 0.5796 815.5 83.6 0.1025 862.0 65.2 0.0757
12.10 463.1 48.8 0.1054 463.1 48.8 0.1054 509.6 44.0 0.0864
12.20 191.9 19.9 0.1037 191.9 19.9 0.1037 191.7 16.8 0.0878
12.30 271.1 28.9 0.1066 271.1 28.9 0.1066 317.9 27.2 0.0855
13.10 30330 596 0.0197 30456.6 442.1 0.0145 30464.4 581.5 0.0191 30594.8 438.8 0.0143
13.11 28770.2 507.9 0.0177 28770.6 653.1 0.0227 28926.4 508.5 0.0176
13.20 28110 665 0.0237 28272.3 764.3 0.0270 28272.7 672.3 0.0238 28354.3 510.9 0.0180
13.30 30414.3 448.8 0.0148 30422.1 582.1 0.0191 30540.7 469.3 0.0154
13.40 107.2 10.4 0.0970 107.2 10.4 0.0970 95.7 13.4 0.1395
13.50 30307.1 448.8 0.0148 30314.9 581.9 0.0192 30363.9 470.0 0.0155
13.70 365.1 50.2 0.1375 365.2 50.5 0.1383 408.1 55.1 0.1350
13.80 29835.6 470.6 0.0158 29843.2 605.0 0.0203 29955.8 470.0 0.0157
13.90 29623 493.3 0.0167 29623.3 621.3 0.0210 29725.9 490.1 0.0165
14.00 2720 90.8 0.0334 2443.6 113.3 0.0464 2305.7 140.1 0.0607 2395.4 168.7 0.0704
14.10 1550 55.1 0.0355 1529 76 0.0497 1530.6 116.7 0.0762 1487.9 122.1 0.0821
14.20 1353.1 69.4 0.0513 1354.6 101.3 0.0748 1275.7 100.3 0.0787
14.30 977.8 49 0.0501 979.6 68.0 0.0694 928.6 65.7 0.0708
14.40 976 51 0.0523 968.8 70.3 0.0725 877.6 60.8 0.0693
14.50 910 11.1 0.0122 705.9 42.2 0.0598 706.0 55.7 0.0789 694.3 51.4 0.0740
15.10 6420 227.4 0.0354 5974.9 191.5 0.0321 5972.4 265.1 0.0444 6032.0 313.6 0.0520
16.10 9500 229.3 0.0241 8974.2 262.4 0.0292 8974.0 339.4 0.0378 9000.0 399.1 0.0443
16.20 6991.3 210.9 0.0302 6990.6 282.8 0.0405 7147.0 348.7 0.0488
17.00 2920 213.9 0.0733 3428.1 147.3 0.0430 3428.1 123.0 0.0359 3084.0 157.3 0.0510
17.10 1170 63.7 0.0544 1054.8 41.8 0.0396 1054.8 31.3 0.0297 1069.7 34.9 0.0326
17.20 620 107.7 0.1737 761.6 53.4 0.0701 761.6 56.5 0.0742 759.4 91.3 0.1202
17.30 1090 103.6 0.0950 1816.4 95.3 0.0525 1816.4 88.1 0.0485 1829.0 125.0 0.0683
17.50 3394.9 144.8 0.0427 3394.9 121.9 0.0359 3049.4 155.7 0.0511
18.00 13488.2 306.8 0.0227 13487.1 328.3 0.0243 13007.4 465.6 0.0358
18.10 14110 295.9 0.0210 14283 309.9 0.0217 14281.9 326.7 0.0229 13744.4 473.7 0.0345
18.20 12420 384.1 0.0309 12402.3 359.9 0.0290 12401.2 396.2 0.0319 12084.0 479.9 0.0397
19.10 3570 65.6 0.0184 3445.4 143.4 0.0416 3446.1 163.9 0.0476 3616.7 139.8 0.0387
19.11 669.7 29.5 0.0440 669.7 39.2 0.0585 791.1 31.4 0.0396
19.20 1320 48.5 0.0367 1395.7 54 0.0387 1395.9 57.4 0.0411 1394.8 61.0 0.0438
19.30 735.6 29.3 0.0398 735.6 31.7 0.0431 736.6 26.2 0.0355
19.40 2131.3 82.3 0.0386 2131.5 89.0 0.0418 2131.5 86.6 0.0406
19.50 2266.2 89.2 0.0394 2266.4 96.2 0.0424 2266.4 90.6 0.0400
19.60 1021.5 51.9 0.0508 1021.5 65.7 0.0643 1149.4 43.7 0.0380
19.70 3287.7 140.1 0.0426 3287.9 161.2 0.0490 3415.8 133.1 0.0390
19.80 882.4 43.8 0.0496 882.4 56.1 0.0636 1010.3 38.1 0.0377
19.90 212.7 14.4 0.0677 212.7 16.9 0.0795 219.14 6.8 0.0308
20.00 490 28.1 0.0573 488.7 25.7 0.0526 488.6 54.9 0.1124 518.63 52.8 0.1017
21.10 19050 324 0.0170 19327.1 446.4 0.0231 19326.7 469.7 0.0243 18953.96 555.9 0.0293
21.20 18170 331.9 0.0183 18405 453.5 0.0246 18404.7 479.2 0.0260 18077.20 586.3 0.0324
21.30 17680 338.5 0.0191 17728.4 448.4 0.0253 17728.0 480.9 0.0271 17361.09 581.7 0.0335
21.40 18572.6 450.6 0.0243 18572.3 475.8 0.0256 18252.69 588.0 0.0322
21.50 391.8 39.8 0.1016 374.6 45.8 0.1223 392.4 48.4 0.1234
21.60 18964.3 452.3 0.0239 18964.0 476.4 0.0251 18645.1 588.0 0.0315
22.10 400.3 30.5 0.0762 400.3 40.6 0.1014 441.3 20.0 0.0454
22.20 1716 136.8 0.0797 1716.1 149.9 0.0873 1640.9 101.9 0.0621
22.30 1193.3 111 0.0930 1193.4 115.7 0.0969 1215.7 90.5 0.0744
22.40 285.8 24.3 0.0850 285.8 36.9 0.1291 174.0 9.8 0.0562
22.50 996.3 93.2 0.0935 996.3 97.2 0.0976 1053.4 84.2 0.0799
22.55 840.3 78.3 0.0932 840.3 82.0 0.0976 903.7 78.6 0.0870
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Table X.X
Humber River Hydrology Model Update
Estimated Peak Flows - 1997 Future vs 2002 Existing, and 2002 Future vs 2014 Existing 
Regional storm without ponds 2/2

1997 Area
1997 Peak Flow 

(Future Regional)
1997 Unit Flow 

(Future Regional)
2002 Area

2002 Peak Flow 
(Existing Regional)

2002 Unit Flow 
(Existing Regional)

2002 Area
2002 Peak Flow 

(Future Regional)
2002 Unit Flow 

(Future Regional)
2014 Area

2014 Peak Flow 
(Existing Regional)

2014 Unit Flow 
(Existing Regional

ha cms cms/ha ha cms cms/ha ha cms cms/ha ha cms cms/ha
22.60 598.3 55.5 0.0928 598.4 56.0 0.0936 568.1 43.9 0.0773
22.61 247.6 27 0.1090 247.7 29.0 0.1171 320.2 23.4 0.0731
22.62 105.8 9.8 0.0926 105.8 9.8 0.0926 111.6 4.4 0.0390
22.70 241.9 22.8 0.0943 242.0 28.6 0.1182 335.6 37.3 0.1110
22.71 181.9 18.4 0.1012 182.0 25.5 0.1401 134.9 19.7 0.1458
22.80 311.4 23 0.0739 311.3 31.6 0.1015 312.5 12.7 0.0406
22.81 131.6 9 0.0684 131.6 11.1 0.0843 125.6 5.2 0.0413
22.82 141.8 10.9 0.0769 141.8 16.1 0.1135 148.9 4.9 0.0330
22.90 32.5 3.7 0.1138 32.6 4.7 0.1442 72.5 4.3 0.0588
23.10 2480 146.8 0.0592 2572 183.1 0.0712 2572.2 212.3 0.0825 2529.3 121.2 0.0479
23.20 2116.3 166 0.0784 2116.5 187.0 0.0884 2082.2 121.3 0.0583
24.10 532.9 41.2 0.0773 532.9 60.0 0.1126 556.9 61.3 0.1101
24.11 90.5 8.8 0.0972 90.5 12.3 0.1359 100.7 14.5 0.1442
24.12 346.3 25.1 0.0725 346.3 40.1 0.1158 351.6 39.5 0.1123
24.13 174.3 12.3 0.0706 174.3 23.6 0.1354 168.5 23.0 0.1362
24.20 568.6 43.6 0.0767 568.6 56.2 0.0988 594.8 25.1 0.0423
24.21 484.1 37.6 0.0777 484.2 48.3 0.0998 517.7 26.2 0.0506
25.00 1456.7 106.8 0.0733 1456.8 146.2 0.1004 1516.6 91.5 0.0603
25.02 1242.9 92.7 0.0746 1243.0 125.8 0.1012 1302.9 82.5 0.0633
25.10 1860 126.5 0.0680 1856.5 134.4 0.0724 1856.4 184.0 0.0991 2003.0 127.3 0.0636
25.20 1101.5 82.6 0.0750 1101.6 113.1 0.1027 1151.7 81.4 0.0707
26.10 4890 281.4 0.0575 5224.7 351.7 0.0673 5224.7 448.2 0.0858 5169.2 251.8 0.0487
26.20 5186.8 348.9 0.0673 5186.7 446.2 0.0860 5155.4 252.1 0.0489
26.21 585.4 52.9 0.0904 585.4 62.1 0.1061 463.6 60.7 0.1309
26.30 4601.3 309.4 0.0672 4601.3 395.6 0.0860 4691.8 209.9 0.0447
26.40 4350 254 0.0584 4428.5 306.7 0.0693 4428.6 389.2 0.0879 4532.3 204.7 0.0452
27.00 800 95.7 0.1196 800.0 95.7 0.1196 862.2 123.5 0.1433
27.01 702 80.3 0.1144 702.0 78.8 0.1123 80.4 11.5 0.1426
27.10 57820 888.4 0.0154 58101.4 756.5 0.0130 58108.7 1075.4 0.0185 57899.6 756.5 0.0131
27.20 56020 868.4 0.0155 58020.8 756.3 0.0130 58028.2 1073.3 0.0185 57819.3 756.4 0.0131
27.30 50006.1 716.7 0.0143 50013.5 920.3 0.0184 50221.0 798.9 0.0159
27.31 57220.8 742.8 0.0130 57228.2 1038.8 0.0182 56957.1 756.4 0.0133
27.40 49380 875.8 0.0177 49783.7 717.6 0.0144 49791.1 924.1 0.0186 49548.7 801.0 0.0162
27.50 55664.4 761.8 0.0137 55671.8 1051.0 0.0189 55390.2 881.8 0.0159
27.60 56366.3 741.1 0.0131 56373.7 1042.0 0.0185 56155.8 880.4 0.0157
28.00 1190 40.5 0.0340 925.8 29 0.0313 925.8 29.0 0.0313 888.8 57.5 0.0647
29.10 2170 99.1 0.0457 1715.7 49.9 0.0291 1714.9 51.4 0.0300 1651.9 79.2 0.0480
29.20 1672.3 49.8 0.0298 1671.6 49.2 0.0294 1614.8 76.0 0.0471
29.40 1463.3 41.5 0.0284 1463.3 40.5 0.0277 1372.0 76.3 0.0556
29.50 1324.3 40.3 0.0304 1324.3 40.3 0.0304 1248.2 73.9 0.0592
30.00 1140 58.4 0.0512 1257.7 51.1 0.0406 1257.7 51.1 0.0406 1405.2 94.6 0.0673
31.00 1060 40.9 0.0386 1105.4 65.6 0.0593 1105.4 65.6 0.0593 994.9 61.6 0.0619
31.20 817.6 53.3 0.0652 817.6 53.3 0.0652 714.2 45.7 0.0639
31.40 411.5 30.6 0.0744 411.5 30.6 0.0744 258.8 12.8 0.0493
32.10 3180 124.3 0.0391 3450 156.2 0.0453 3460.0 144.9 0.0419 3487.0 196.2 0.0563
32.20 2200 98.3 0.0447 2363.1 116.8 0.0494 2363.1 116.8 0.0494 2420.6 156.3 0.0646
32.21 39.8 4.2 0.1055 39.7 5.1 0.1285 46.1 6.7 0.1457
32.22 191 18.5 0.0969 190.4 23.9 0.1255 180.6 17.2 0.0952
32.24 43.2 4.7 0.1088 43.1 5.9 0.1369 52.1 4.9 0.0950
32.30 130.5 10.2 0.0782 131.3 13.3 0.1013 113.3 12.8 0.1128
32.31 79.4 6.4 0.0806 79.1 9.8 0.1239 74.8 9.1 0.1216
32.32 35.8 2.7 0.0754 35.8 5.0 0.1397 25.2 2.9 0.1140
32.33 55.7 6.2 0.1113 55.7 7.7 0.1382 42.7 4.0 0.0947
32.40 3043.9 140.2 0.0461 3056.4 133.3 0.0436 3156.9 183.7 0.0582
32.41 2911.7 142 0.0488 2911.8 135.0 0.0464 2971.2 184.8 0.0622
32.70 275.6 26.3 0.0954 272.3 32.1 0.1179 216.8 20.3 0.0938
33.10 550.5 30.6 0.0556 550.5 55.3 0.1005 562.2 56.3 0.1002
33.11 922.1 58.5 0.0634 922.3 83.8 0.0909 904.8 85.3 0.0943
33.12 5369.2 204.9 0.0382 5376.0 189.0 0.0352 5398.3 269.0 0.0498
33.13 698.4 109.9 0.1574 698.4 71.3 0.1021 688.3 73.3 0.1064
33.14 74.6 8.9 0.1193 74.6 10.6 0.1421 99.6 9.1 0.0916
33.15 723.6 47.1 0.0651 723.8 73.0 0.1009 771.2 80.0 0.1037
33.16 798.2 51.8 0.0649 798.4 77.6 0.0972 827.1 83.5 0.1010
33.30 5360 186.5 0.0348 5165.7 204.2 0.0395 5174.9 195.0 0.0377 5138.8 270.6 0.0527
34.00 1370 47.8 0.0349 1365 73.1 0.0536 1365.0 73.1 0.0536 1726.0 91.5 0.0530
34.20 902.5 51.1 0.0566 902.5 51.1 0.0566 880.6 45.4 0.0516
34.30 382.5 25.7 0.0672 382.5 25.7 0.0672 362.9 19.2 0.0529
34.40 520 26 0.0500 520.0 26.0 0.0500 149.0 10.3 0.0694
35.10 2770 130 0.0469 2671.1 117.8 0.0441 2671.4 130.3 0.0488 2765.3 127.7 0.0462
35.20 2581.1 111.3 0.0431 2581.4 122.7 0.0475 2678.3 123.2 0.0460
35.30 240.8 21 0.0872 240.8 30.2 0.1254 207.0 23.0 0.1109
35.50 2254.6 102.4 0.0454 2254.9 96.7 0.0429 2357.8 99.2 0.0421
35.70 1920.7 100.6 0.0524 1920.7 98.0 0.0510 2014.8 100.6 0.0499
36.00 1110 53.2 0.0479 1244.3 59.7 0.0480 1276.4 66.7 0.0523 1114.4 74.1 0.0665
36.10 1156.3 53.2 0.0460 1165.5 56.8 0.0487 1032.8 72.8 0.0705
36.20 537.4 24.8 0.0461 546.6 25.2 0.0461 452.9 32.4 0.0714
36.40 618.9 29 0.0469 618.9 31.9 0.0515 579.9 40.6 0.0700
37.00 2300 125.8 0.0547 2428.4 104.8 0.0432 2428.3 106.4 0.0438 2417.3 145.5 0.0602
37.10 896.7 41.9 0.0467 896.7 41.9 0.0467 924.7 48.2 0.0521
37.20 1531.7 65.1 0.0425 1531.6 67.2 0.0439 1492.5 98.5 0.0660
37.30 1229.7 68.9 0.0560 1229.6 66.6 0.0542 1186.3 77.7 0.0655
37.40 635.8 32.6 0.0513 635.8 32.6 0.0513 651.9 41.9 0.0643
37.50 593.9 36.6 0.0616 593.8 35.8 0.0603 534.4 36.2 0.0677
38.10 3340 124.1 0.0372 3388.5 134.7 0.0398 3387.9 130.0 0.0384 3377.94 175.5 0.0520
38.30 2933.5 121.3 0.0413 2933.0 122.6 0.0418 2931.68 163.6 0.0558
39.00 14300.6 570 0.0399 14339.4 619.4 0.0432 14091.58 639.8 0.0454
39.10 228 17.2 0.0754 228.0 28.3 0.1241 25.19 2.7 0.1075
39.20 7781.3 313.1 0.0402 7813.1 334.6 0.0428 7788.54 341.5 0.0438
39.30 4450 171.9 0.0386 4632.8 184.5 0.0398 4664.3 184.2 0.0395 4492.30 237.8 0.0529
39.50 7518 303 0.0403 7549.7 324.9 0.0430 7366.5 344.8 0.0468
39.60 4846.9 192.3 0.0397 4878.3 196.6 0.0403 4601.2 241.6 0.0525
40.10 14860 495.3 0.0333 15094.7 526.7 0.0349 15133.6 532.1 0.0352 14856.7 629.8 0.0424
40.20 14030 528.1 0.0376 14300.6 550.6 0.0385 14339.4 587.9 0.0410 14158.5 642.6 0.0454
40.25 367.9 36.4 0.0989 368.0 46.1 0.1253 347.7 49.9 0.1434
40.30 14668.5 540.6 0.0369 14707.4 597.4 0.0406 14590.8 636.1 0.0436
41.00 1010 65.5 0.0649 878.1 49.5 0.0564 878.1 47.6 0.0542 983.7 62.6 0.0636
41.20 657.7 39.6 0.0602 657.7 37.7 0.0573 654.1 43.6 0.0667
41.30 587.4 35 0.0596 587.4 34.5 0.0587 591.2 40.3 0.0682
42.10 1500 84.9 0.0566 1335.1 53.1 0.0398 1335.1 58.9 0.0441 1450.8 78.0 0.0538
42.20 1148.4 55 0.0479 1148.4 59.1 0.0515 1316.9 67.9 0.0516
43.00 980 84.3 0.0860 964.8 52.2 0.0541 964.8 73.2 0.0759 1001.9 82.8 0.0826
43.20 618.5 39.9 0.0645 618.5 48.7 0.0787 646.0 69.3 0.1072
44.10 1550 126.7 0.0817 1527.3 74.3 0.0486 1527.3 115.8 0.0758 1578.9 102.8 0.0651
44.20 1393.9 67.9 0.0487 1393.9 104.4 0.0749 1472.8 97.0 0.0658
45.00 20421.4 603.5 0.0296 20421.4 670.9 0.0329 20309.4 753.8 0.0371
45.10 20178.2 625.5 0.0310 20178.2 689.2 0.0342 20060.8 754.6 0.0376
45.30 19126.2 596.3 0.0312 19182.5 626.4 0.0327 19033.1 736.0 0.0387
45.40 18206.9 639.3 0.0351 18263.3 672.9 0.0368 18169.0 780.5 0.0430
46.00 1420 107.1 0.0754 1422.5 152.1 0.1069 1422.5 186.7 0.1312 1435.6 151.0 0.1052
46.10 356.3 49 0.1375 356.3 49.9 0.1401 343.2 48.4 0.1411
46.30 823.1 73.4 0.0892 823.2 108.4 0.1317 783.3 87.5 0.1117
47.10 2900 249.4 0.0860 2649.3 261.2 0.0986 2649.4 293.1 0.1106 2700.5 276.7 0.1025
47.20 2127.3 210.5 0.0990 2127.4 244.0 0.1147 2104.8 216.6 0.1029
48.10 6370 542.6 0.0852 6458.2 538.1 0.0833 6458.2 563.8 0.0873 6509.5 532.7 0.0818
48.30 4161.1 390.5 0.0938 4161.2 419.3 0.1008 4212.3 407.1 0.0966
48.40 3565.2 348.6 0.0978 3565.3 379.1 0.1063 3616.4 359.3 0.0994
49.10 78160 1145.8 0.0147 81913.4 1198.2 0.0146 81977.0 1651.6 0.0201 81639.3 1168.8 0.0143
49.20 74640 1278.5 0.0171 78522.7 1222.5 0.0156 78586.4 1617.0 0.0206 78209.0 1145.1 0.0146
49.30 80997.4 1195.6 0.0148 81061.1 1625.9 0.0201 80723.4 1169.5 0.0145
49.40 828.4 102.8 0.1241 828.4 102.8 0.1241 816.8 103.5 0.1267
49.50 80169 1195.1 0.0149 80232.7 1602.4 0.0200 79906.6 1171.1 0.0147
49.70 79511.8 1224.4 0.0154 79575.5 1639.7 0.0206 79258.0 1209.7 0.0153
49.80 511.8 65.9 0.1288 511.8 65.9 0.1288 559.2 76.5 0.1368
49.90 79000 1224 0.0155 79063.7 1623.9 0.0205 78698.7 1209.7 0.0154
50.00 89110.5 1477.7 0.0166 89174.1 1955.3 0.0219 88887.7 1377.4 0.0155
50.10 85720 1197.5 0.0140 89631.3 1412.2 0.0158 89694.9 1865.9 0.0208 89408.5 1324.3 0.0148
50.20 84520 1262.2 0.0149 88371.6 1521.3 0.0172 88435.2 2013.4 0.0228 88148.8 1411.0 0.0160
51.10 17910 667 0.0372 17957.1 634.1 0.0353 17996.0 664.9 0.0369 17973.7 778.5 0.0433
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APPENDIX 12 

Calibrated Catchment Parameters 



Calibrated NasHyd for Major Events 1/2:

NHYD Catchment ID Command DT [min] AREA [ha] DWF [cms] N TP [hr] IA [mm]
CN AMC 

II *
CN AMC 

III *
NHYD Catchment ID Command DT [min] AREA [ha] DWF [cms] N TP [hr] IA [mm]

CN AMC 
II *

CN AMC 
III *

1 01.01 NasHyd 5 99.93 0 1.5 2.44 10.0 56.4 74.9 125 10.27 NasHyd 5 194.01 0 1.8 1.74 10.0 84.0 92.0
3 01.03 NasHyd 5 73.58 0 1.5 1.33 34.1 57.4 75.6 126 10.28 NasHyd 5 78.78 0 1.8 1.12 30.2 88.0 94.0
4 01.04 NasHyd 5 275.70 0 1.5 2.79 10.0 72.7 86.0 127 10.29 NasHyd 5 51.52 0 1.8 0.98 18.9 86.0 93.0
5 01.05 NasHyd 5 423.49 0 1.5 3.61 10.0 56.4 74.9 128 10.30 NasHyd 5 344.73 0 1.8 2.80 41.4 88.0 94.0
6 01.06 NasHyd 5 700.54 0 1.5 5.55 10.0 75.6 87.7 129 10.31 NasHyd 5 268.47 0 1.8 2.31 43.4 86.0 93.0
7 01.07 NasHyd 5 464.50 0 1.5 4.13 10.0 73.7 86.5 130 10.32 NasHyd 5 303.38 0 1.8 3.03 43.4 89.0 95.0
8 01.08 NasHyd 5 285.26 0 1.5 3.05 10.0 74.6 87.1 131 10.33 NasHyd 5 409.92 0 1.8 3.55 43.4 88.0 94.0
9 02.01 NasHyd 5 481.20 0 1.5 3.65 10.0 56.4 74.9 132 10.34 NasHyd 5 375.83 0 1.8 2.15 43.4 88.0 94.0

10 02.02 NasHyd 5 141.81 0 1.5 1.96 10.0 56.4 74.9 133 11.01 NasHyd 5 283.72 0 3.0 4.19 10.0 74.0 87.0
11 02.03 NasHyd 5 416.72 0 1.5 3.51 10.0 56.4 74.9 134 11.02 NasHyd 5 81.39 0 3.0 1.29 10.0 94.0 97.0
12 02.04 NasHyd 5 186.97 0 1.5 1.73 10.0 56.4 74.9 136 11.04 NasHyd 5 153.02 0 3.0 1.83 10.0 82.0 91.0
13 02.05 NasHyd 5 75.62 0 1.5 1.83 10.0 56.4 74.9 137 11.05 NasHyd 5 214.33 0 3.0 1.89 10.0 90.0 95.0
14 02.06 NasHyd 5 396.73 0 1.5 3.04 10.0 56.4 74.9 138 12.01 NasHyd 5 352.43 0 3.0 3.32 10.0 90.0 95.0
15 03.01 NasHyd 5 15.38 0 1.5 0.49 10.0 56.4 74.9 139 12.02 NasHyd 5 191.69 0 3.0 1.73 10.0 93.0 97.0
16 03.02 NasHyd 5 105.58 0 1.5 1.43 22.8 56.4 74.9 140 12.03 NasHyd 5 317.88 0 3.0 1.84 10.0 93.0 97.0
17 03.03 NasHyd 5 173.38 0 1.5 1.93 35.7 52.6 71.9 142 13.02 NasHyd 5 81.10 0 3.0 1.02 10.0 76.0 88.0
18 03.04 NasHyd 5 296.86 0 1.5 1.98 10.0 56.4 74.9 145 13.05 NasHyd 5 18.63 0 3.0 0.61 10.0 74.0 87.0
19 03.05 NasHyd 5 439.60 0 1.5 4.25 43.4 56.4 74.9 153 13.13 NasHyd 5 175.92 0 3.0 2.76 10.0 83.0 92.0
20 04.01 NasHyd 5 478.77 0 1.5 2.94 43.4 67.9 83.0 155 13.15 NasHyd 5 33.66 0 3.0 0.99 10.0 99.0 99.0
21 04.02 NasHyd 5 398.59 0 1.5 2.66 43.4 57.4 75.6 156 13.16 NasHyd 5 51.02 0 3.0 1.00 10.0 82.0 91.0
22 04.03 NasHyd 5 186.08 0 1.5 2.38 27.6 66.0 81.7 160 13.20 NasHyd 5 30.56 0 3.0 0.60 10.0 90.0 95.0
23 04.04 NasHyd 5 588.67 0 1.5 3.98 43.4 56.4 74.9 161 13.21 NasHyd 5 24.34 0 3.0 0.64 10.0 78.0 89.0
24 04.05 NasHyd 5 291.29 0 1.5 2.29 43.4 56.4 74.9 166 13.26 NasHyd 5 91.38 0 3.0 1.73 10.0 87.0 94.0
25 04.06 NasHyd 5 480.45 0 1.5 3.61 43.4 64.1 80.4 169 13.29 NasHyd 5 177.99 0 3.0 3.23 10.0 76.0 88.0
26 04.07 NasHyd 5 302.36 0 1.5 2.58 27.3 56.4 74.9 170 13.30 NasHyd 5 217.41 0 3.0 2.05 10.0 90.0 95.0
27 04.08 NasHyd 5 283.63 0 1.5 2.96 43.4 56.4 74.9 171 13.31 NasHyd 5 145.21 0 3.0 2.84 10.0 70.0 84.0
28 05.01 NasHyd 5 254.27 0 1.5 2.28 22.2 63.1 79.7 173 14.02 NasHyd 5 76.07 0 1.5 1.06 14.4 62.0 79.0
29 05.02 NasHyd 5 136.15 0 1.5 2.46 43.4 57.4 75.6 174 14.03 NasHyd 5 8.89 0 1.5 0.34 14.4 58.0 76.0
30 05.03 NasHyd 5 438.15 0 1.5 4.11 43.4 63.1 79.7 175 14.04 NasHyd 5 90.32 0 1.5 1.52 14.4 66.0 81.0
31 05.04 NasHyd 5 285.81 0 1.5 2.59 36.8 63.1 79.7 176 14.05 NasHyd 5 238.01 0 1.5 1.52 14.4 65.0 81.0
32 05.05 NasHyd 5 50.20 0 1.5 1.10 26.3 58.3 76.3 177 14.06 NasHyd 5 134.83 0 1.5 1.84 14.4 62.0 79.0
33 05.06 NasHyd 5 581.39 0 1.5 3.63 42.6 59.3 77.0 181 14.10 NasHyd 5 60.95 0 1.5 0.82 14.4 58.0 76.0
34 05.07 NasHyd 5 270.38 0 1.5 2.65 10.0 56.4 74.9 182 14.11 NasHyd 5 30.56 0 1.5 0.90 14.4 58.0 76.0
35 05.08 NasHyd 5 208.58 0 1.5 1.85 30.9 61.2 78.4 183 14.12 NasHyd 5 43.77 0 1.5 0.81 14.4 54.0 73.0
36 05.09 NasHyd 5 487.07 0 1.5 4.18 43.4 63.1 79.7 184 14.13 NasHyd 5 47.60 0 1.5 1.17 14.4 55.0 74.0
37 06.01 NasHyd 5 28.96 0 1.5 0.81 43.4 72.7 86.0 185 14.14 NasHyd 5 30.80 0 1.5 0.78 14.4 58.0 76.0
38 06.02 NasHyd 5 81.21 0 1.5 1.70 10.0 64.1 80.4 186 14.15 NasHyd 5 13.67 0 1.5 0.61 26.2 65.0 81.0
39 06.03 NasHyd 5 130.58 0 1.5 1.36 10.0 93.7 97.2 187 14.16 NasHyd 5 30.51 0 1.5 0.81 14.4 58.0 76.0
40 06.04 NasHyd 5 71.99 0 1.5 0.93 10.0 89.9 95.3 189 14.18 NasHyd 5 10.73 0 3.0 0.18 34.7 78.0 89.0
41 06.05 NasHyd 5 13.32 0 1.5 0.63 10.0 94.7 97.6 198 14.27 NasHyd 5 11.88 0 1.5 0.44 11.9 62.0 79.0
45 06.09 NasHyd 5 130.79 0 1.5 1.79 13.4 67.0 82.3 199 14.28 NasHyd 5 4.35 0 3.0 0.22 34.7 64.0 80.0
46 06.10 NasHyd 5 157.89 0 1.5 2.35 12.9 63.1 79.7 204 14.33 NasHyd 5 90.00 0 1.5 1.28 31.9 48.0 68.0
51 06.15 NasHyd 5 9.24 0 1.5 0.49 14.9 72.7 86.0 207 14.36 NasHyd 5 23.76 0 3.0 0.54 34.7 67.0 82.0
52 06.16 NasHyd 5 74.70 0 1.5 1.09 7.5 61.2 78.4 208 14.37 NasHyd 5 20.56 0 3.0 0.63 34.7 71.0 85.0
53 06.17 NasHyd 5 87.63 0 1.5 1.55 10.0 70.8 84.8 214 14.43 NasHyd 5 25.97 0 3.0 0.50 34.7 67.0 82.0
55 06.19 NasHyd 5 125.55 0 1.5 1.55 10.0 66.0 81.7 218 14.47 NasHyd 5 17.99 0 1.5 0.51 14.4 49.0 69.0
56 06.20 NasHyd 5 14.35 0 1.5 0.66 10.0 80.3 90.4 226 14.55 NasHyd 5 290.21 0 1.5 2.05 14.4 54.0 73.0
57 06.21 NasHyd 5 337.07 0 1.5 3.06 43.4 61.2 78.4 227 15.01 NasHyd 5 67.77 0 1.5 0.99 14.4 64.0 80.0
58 07.01 NasHyd 5 72.54 0 1.5 1.46 43.4 58.3 76.3 228 15.02 NasHyd 5 64.49 0 1.5 0.95 14.4 62.0 79.0
59 07.02 NasHyd 5 395.37 0 1.5 3.81 43.4 61.2 78.4 229 15.03 NasHyd 5 42.37 0 1.5 0.78 47.0 60.0 78.0
60 07.03 NasHyd 5 35.34 0 1.5 1.13 10.0 57.4 75.6 230 15.04 NasHyd 5 154.91 0 1.5 1.86 14.4 64.0 80.0
62 07.05 NasHyd 5 192.25 0 1.5 2.15 43.4 67.9 83.0 231 15.05 NasHyd 5 149.00 0 1.5 1.14 25.6 66.0 82.0
63 07.06 NasHyd 5 356.24 0 1.5 2.85 43.4 63.1 79.7 232 15.06 NasHyd 5 70.33 0 1.5 1.01 39.2 46.0 66.0
64 07.07 NasHyd 5 225.00 0 1.5 2.85 43.4 65.0 81.1 236 15.10 NasHyd 5 98.48 0 1.5 0.88 26.9 50.0 70.0
65 07.08 NasHyd 5 84.23 0 1.5 1.58 10.0 82.3 91.4 237 15.11 NasHyd 5 160.46 0 1.5 1.26 46.3 46.0 67.0
66 07.09 NasHyd 5 472.25 0 1.5 3.75 43.4 65.0 81.1 239 15.13 NasHyd 5 311.06 0 1.5 2.72 52.1 60.0 78.0
67 07.10 NasHyd 5 327.27 0 1.5 2.01 30.6 67.9 83.0 240 15.14 NasHyd 5 151.76 0 1.5 1.35 52.1 46.0 67.0
68 07.11 NasHyd 5 398.57 0 1.5 2.56 43.4 61.2 78.4 242 15.16 NasHyd 5 91.28 0 1.5 1.80 14.4 62.0 79.0
69 07.12 NasHyd 5 171.05 0 1.5 2.25 10.0 74.6 87.1 247 15.21 NasHyd 5 407.16 0 1.5 3.13 52.1 50.0 70.0
70 07.13 NasHyd 5 133.18 0 1.5 1.94 43.4 74.6 87.1 248 15.22 NasHyd 5 89.27 0 1.5 1.22 14.4 50.0 69.0
71 07.14 NasHyd 5 97.36 0 1.5 1.63 10.0 68.9 83.6 249 15.23 NasHyd 5 84.39 0 1.5 1.26 52.1 62.0 79.0
72 07.15 NasHyd 5 202.69 0 1.5 2.14 23.1 74.6 87.1 250 15.24 NasHyd 5 31.57 0 1.5 0.61 10.0 58.0 76.0
73 08.01 NasHyd 5 346.79 0 3.0 2.87 43.4 87.0 94.0 251 15.25 NasHyd 5 21.18 0 3.0 0.42 34.7 48.0 68.0
74 08.02 NasHyd 5 253.74 0 3.0 1.61 10.0 86.0 94.0 252 15.26 NasHyd 5 151.99 0 1.5 2.74 14.4 64.0 80.0
75 08.03 NasHyd 5 345.35 0 3.0 2.21 43.4 74.0 87.0 254 15.28 NasHyd 5 119.04 0 1.5 1.39 52.1 58.0 76.0
76 08.04 NasHyd 5 87.33 0 3.0 1.12 43.4 69.0 84.0 255 15.29 NasHyd 5 57.13 0 1.5 0.90 52.1 50.0 69.0
77 08.05 NasHyd 5 160.87 0 3.0 1.39 43.4 74.0 87.0 256 15.30 NasHyd 5 114.69 0 1.5 1.22 52.1 58.0 76.0
78 08.06 NasHyd 5 239.80 0 3.0 2.10 43.4 90.0 95.0 257 15.31 NasHyd 5 146.51 0 1.5 1.17 52.1 50.0 69.0
81 08.09 NasHyd 5 259.20 0 3.0 1.53 32.7 82.0 91.0 258 15.32 NasHyd 5 46.00 0 3.0 0.79 34.7 64.0 80.0
82 08.10 NasHyd 5 172.02 0 1.5 2.46 43.4 59.3 77.0 259 16.01 NasHyd 5 137.69 0 1.5 1.99 14.4 62.0 79.0
83 08.11 NasHyd 5 80.90 0 1.5 1.85 19.7 86.1 93.4 260 16.02 NasHyd 5 173.60 0 1.5 1.62 14.4 61.0 78.0
84 08.12 NasHyd 5 137.06 0 1.5 1.20 40.1 79.4 89.9 261 16.03 NasHyd 5 139.51 0 1.5 1.39 14.4 64.0 80.0
85 08.13 NasHyd 5 360.48 0 1.5 2.51 43.4 67.9 83.0 262 16.04 NasHyd 5 87.27 0 1.5 1.39 14.4 60.0 78.0
93 09.08 NasHyd 5 283.46 0 3.0 2.69 10.0 92.0 96.0 263 16.05 NasHyd 5 134.05 0 1.5 1.36 14.4 62.0 79.0
94 09.09 NasHyd 5 161.42 0 3.0 2.38 10.0 87.0 94.0 264 16.06 NasHyd 5 167.30 0 1.5 2.03 14.4 62.0 79.0
95 09.10 NasHyd 5 327.28 0 3.0 2.46 10.0 90.0 95.0 265 16.07 NasHyd 5 58.62 0 1.5 0.93 14.4 62.0 79.0
96 09.11 NasHyd 5 146.76 0 3.0 1.75 10.0 89.0 95.0 266 16.08 NasHyd 5 303.85 0 1.5 2.71 14.4 62.0 79.0
97 09.12 NasHyd 5 162.52 0 3.0 1.28 10.0 83.0 92.0 267 16.09 NasHyd 5 137.77 0 1.5 1.36 25.9 62.0 79.0
98 09.13 NasHyd 5 398.53 0 3.0 2.00 43.4 83.0 92.0 268 16.10 NasHyd 5 311.05 0 1.5 2.30 52.1 60.0 78.0
99 10.01 NasHyd 5 17.90 0 3.0 0.69 10.0 92.0 96.0 269 16.11 NasHyd 5 173.61 0 1.5 1.37 39.8 64.0 80.0

100 10.02 NasHyd 5 51.68 0 1.8 0.97 10.0 79.0 90.0 270 16.12 NasHyd 5 128.59 0 1.5 1.46 32.3 57.0 75.0
102 10.04 NasHyd 5 150.31 0 1.8 2.10 10.0 89.0 95.0 271 16.13 NasHyd 5 126.91 0 1.5 1.10 52.1 53.0 72.0
103 10.05 NasHyd 5 119.72 0 1.8 1.51 10.0 85.0 93.0 272 16.14 NasHyd 5 91.34 0 1.5 1.04 14.4 62.0 79.0
105 10.07 NasHyd 5 124.35 0 1.8 1.43 10.0 88.0 94.0 273 16.15 NasHyd 5 59.08 0 1.5 0.78 14.4 64.0 80.0
106 10.08 NasHyd 5 169.08 0 1.8 1.85 10.0 86.0 93.0 274 16.16 NasHyd 5 100.66 0 1.5 1.41 14.4 64.0 80.0
107 10.09 NasHyd 5 83.84 0 1.8 1.79 10.0 79.0 90.0 275 16.17 NasHyd 5 21.53 0 1.5 0.45 14.4 62.0 79.0
108 10.10 NasHyd 5 57.05 0 1.8 0.89 10.0 88.0 94.0 277 16.19 NasHyd 5 128.71 0 1.5 1.45 14.4 61.0 78.0
109 10.11 NasHyd 5 85.27 0 1.8 1.31 10.0 88.0 94.0 278 16.20 NasHyd 5 252.13 0 1.5 2.57 14.4 50.0 70.0
110 10.12 NasHyd 5 89.10 0 1.8 1.20 10.0 88.0 94.0 282 16.24 NasHyd 5 43.00 0 1.5 0.93 52.1 51.0 71.0
111 10.13 NasHyd 5 116.21 0 1.8 1.26 10.0 89.0 95.0 283 17.01 NasHyd 5 34.58 0 1.5 0.62 14.4 60.0 78.0
112 10.14 NasHyd 5 175.60 0 1.8 1.59 10.0 84.0 92.0 284 17.02 NasHyd 5 45.97 0 1.5 1.03 14.4 64.0 80.0
113 10.15 NasHyd 5 267.62 0 1.8 2.08 43.4 83.0 92.0 288 17.06 NasHyd 5 480.44 0 1.5 3.20 52.1 64.0 80.0
114 10.16 NasHyd 5 239.55 0 1.8 1.40 43.4 89.0 95.0 289 17.07 NasHyd 5 365.24 0 1.5 2.98 52.1 64.0 80.0
115 10.17 NasHyd 5 200.90 0 1.8 1.77 37.4 83.0 92.0 290 17.08 NasHyd 5 111.48 0 1.5 1.17 14.4 61.0 78.0
116 10.18 NasHyd 5 66.56 0 1.8 1.53 43.4 85.0 93.0 291 17.09 NasHyd 5 138.00 0 1.5 1.51 52.1 62.0 79.0
117 10.19 NasHyd 5 127.50 0 1.8 1.41 43.4 84.0 92.0 292 17.10 NasHyd 5 262.27 0 1.5 0.76 18.4 62.0 79.0
118 10.20 NasHyd 5 145.99 0 1.8 1.23 43.4 75.0 87.0 293 17.11 NasHyd 5 298.45 0 1.5 2.05 52.1 62.0 79.0
119 10.21 NasHyd 5 414.29 0 1.8 1.73 43.4 83.0 92.0 294 17.12 NasHyd 5 410.21 0 1.5 2.76 27.2 54.0 73.0
120 10.22 NasHyd 5 285.95 0 1.8 2.21 43.4 74.0 87.0 295 17.13 NasHyd 5 320.24 0 3.0 2.17 34.7 63.0 80.0
121 10.23 NasHyd 5 422.02 0 1.8 2.60 43.4 80.0 90.0 296 18.01 NasHyd 5 95.92 0 1.5 1.15 14.4 58.0 76.0
122 10.24 NasHyd 5 250.47 0 1.8 2.78 10.0 89.0 95.0 298 18.03 NasHyd 5 178.76 0 1.5 2.56 14.4 62.0 79.0
123 10.25 NasHyd 5 324.82 0 1.8 2.25 10.0 88.0 94.0 299 18.04 NasHyd 5 136.19 0 1.5 2.31 14.4 61.0 78.0
124 10.26 NasHyd 5 189.66 0 1.8 1.93 10.0 85.0 93.0 301 18.06 NasHyd 5 74.77 0 1.5 1.11 14.4 58.0 76.0
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Calibrated NasHyd for Major Events 2/2:

NHYD Catchment ID Command DT [min] AREA [ha] DWF [cms] N TP [hr] IA [mm]
CN AMC 

II *
CN AMC 

III *
NHYD Catchment ID Command DT [min] AREA [ha] DWF [cms] N TP [hr] IA [mm]

CN AMC 
II *

CN AMC 
III *

302 18.07 NasHyd 5 153.74 0 1.5 2.24 14.4 64.0 80.0 485 32.04 NasHyd 5 12.12 0 2.5 1.11 10.0 84.0 92.0
303 18.08 NasHyd 5 244.00 0 1.5 2.54 14.4 66.0 81.0 487 32.06 NasHyd 5 27.22 0 2.5 1.29 10.0 80.0 90.0
304 18.09 NasHyd 5 112.25 0 1.5 2.15 14.4 58.0 76.0 491 32.10 NasHyd 5 32.42 0 2.5 1.06 10.0 75.0 87.0
305 18.10 NasHyd 5 112.36 0 1.5 1.77 14.4 64.0 80.0 494 32.13 NasHyd 5 7.11 0 2.5 0.50 10.0 76.0 88.0
306 18.11 NasHyd 5 226.56 0 1.5 2.19 14.4 62.0 79.0 496 32.15 NasHyd 5 16.91 0 2.5 1.04 10.0 84.0 92.0
307 18.12 NasHyd 5 228.18 0 1.5 2.24 14.4 62.0 79.0 499 32.18 NasHyd 5 52.08 0 2.5 1.20 10.0 90.0 95.0
308 19.01 NasHyd 5 200.88 0 1.5 2.22 14.4 57.0 75.0 500 32.19 NasHyd 5 42.74 0 2.5 1.22 10.0 91.0 96.0
309 19.02 NasHyd 5 134.95 0 1.5 1.86 14.4 57.0 75.0 501 32.20 NasHyd 5 25.17 0 2.5 0.64 10.0 88.0 94.0
310 19.03 NasHyd 5 125.54 0 1.5 1.89 14.4 64.0 80.0 502 32.21 NasHyd 5 17.61 0 2.5 0.52 10.0 80.0 90.0
312 19.05 NasHyd 5 37.68 0 1.5 0.94 14.4 64.0 80.0 503 32.22 NasHyd 5 54.85 0 2.5 1.28 10.0 91.0 96.0
313 19.06 NasHyd 5 98.19 0 1.5 2.35 14.4 64.0 80.0 504 32.23 NasHyd 5 19.72 0 2.5 0.68 10.0 80.0 90.0
314 19.07 NasHyd 5 133.93 0 1.5 2.04 14.4 66.0 81.0 505 32.24 NasHyd 5 48.82 0 2.5 1.15 10.0 88.0 94.0
315 19.08 NasHyd 5 167.71 0 1.5 3.00 14.4 65.0 81.0 506 32.25 NasHyd 5 18.03 0 2.5 0.60 10.0 79.0 90.0
316 19.09 NasHyd 5 211.25 0 1.5 2.95 14.4 65.0 81.0 507 32.26 NasHyd 5 110.45 0 2.5 1.80 10.0 89.0 95.0
317 19.10 NasHyd 5 115.17 0 1.5 1.44 14.4 66.0 82.0 508 32.27 NasHyd 5 104.03 0 2.5 1.80 10.0 86.0 93.0
321 19.14 NasHyd 5 132.10 0 1.5 1.35 14.4 64.0 80.0 509 32.28 NasHyd 5 141.15 0 2.5 1.52 10.0 91.0 96.0
322 19.15 NasHyd 5 125.61 0 1.5 1.54 14.4 64.0 80.0 511 33.01 NasHyd 5 77.70 0 2.5 2.66 10.0 83.0 92.0
323 19.16 NasHyd 5 122.71 0 1.5 1.65 14.4 65.0 81.0 512 33.02 NasHyd 5 107.01 0 2.5 2.86 10.0 83.0 92.0
324 19.17 NasHyd 5 98.58 0 1.5 1.44 14.4 64.0 80.0 518 33.08 NasHyd 5 16.84 0 2.5 0.49 10.0 80.0 90.0
325 19.18 NasHyd 5 246.11 0 1.5 2.41 14.4 64.0 80.0 520 33.10 NasHyd 5 23.15 0 2.5 0.88 10.0 88.0 94.0
326 19.19 NasHyd 5 72.43 0 1.5 0.92 14.4 64.0 80.0 524 33.14 NasHyd 5 99.55 0 2.5 1.34 10.0 96.0 98.0
327 19.20 NasHyd 5 258.00 0 1.5 2.11 14.4 62.0 79.0 525 33.15 NasHyd 5 58.49 0 2.5 1.34 10.0 95.0 98.0
328 20.01 NasHyd 5 139.12 0 1.5 1.98 14.4 60.0 78.0 526 33.16 NasHyd 5 84.72 0 2.5 1.27 10.0 95.0 98.0
329 20.02 NasHyd 5 219.14 0 1.5 3.05 14.4 65.0 81.0 527 34.01 NasHyd 5 69.88 0 2.5 1.88 10.0 89.0 95.0
330 20.03 NasHyd 5 23.23 0 1.5 0.82 14.4 50.0 69.0 528 34.02 NasHyd 5 243.00 0 2.5 3.96 10.0 88.0 94.0
331 20.04 NasHyd 5 159.69 0 1.5 1.85 14.4 58.0 76.0 529 34.03 NasHyd 5 101.81 0 2.5 1.49 10.0 94.0 97.0
332 20.05 NasHyd 5 191.39 0 1.5 2.30 14.4 64.0 80.0 530 34.04 NasHyd 5 99.56 0 2.5 2.33 10.0 90.0 95.0
333 20.06 NasHyd 5 198.86 0 1.5 2.09 14.4 64.0 80.0 531 34.05 NasHyd 5 221.44 0 2.5 2.96 10.0 91.0 96.0
334 20.07 NasHyd 5 217.96 0 1.5 2.36 14.4 64.0 80.0 532 34.06 NasHyd 5 109.68 0 2.5 2.38 10.0 88.0 94.0
339 21.05 NasHyd 5 153.35 0 1.5 1.72 14.4 50.0 69.0 533 34.07 NasHyd 5 148.96 0 2.5 2.34 10.0 86.0 93.0
342 21.08 NasHyd 5 185.48 0 1.5 2.97 14.4 58.0 76.0 534 34.08 NasHyd 5 362.89 0 2.5 3.65 10.0 85.0 93.0
343 21.09 NasHyd 5 84.95 0 1.5 1.37 14.4 55.0 74.0 535 34.09 NasHyd 5 368.77 0 2.5 3.29 10.0 80.0 90.0
346 21.12 NasHyd 5 61.82 0 1.5 1.16 14.4 61.0 78.0 536 35.01 NasHyd 5 87.09 0 2.5 1.72 10.0 91.0 96.0

7278 22.01 NasHyd 5 88.17 0 1.5 1.71 10.0 83.0 92.0 542 35.07 NasHyd 5 7.14 0 2.5 0.83 10.0 86.0 93.0
7351 22.02 NasHyd 5 56.36 0 1.5 1.37 10.0 80.0 90.0 544 35.09 NasHyd 5 28.06 0 2.5 0.68 10.0 83.0 92.0
7356 22.03 NasHyd 5 37.99 0 1.5 0.84 10.0 87.0 94.0 546 35.11 NasHyd 5 47.52 0 2.5 0.82 10.0 91.0 96.0
7365 22.04 NasHyd 5 72.49 0 1.5 1.62 10.0 89.0 95.0 548 35.13 NasHyd 5 214.45 0 2.5 3.75 10.0 89.0 95.0
7361 22.05 NasHyd 5 148.89 0 1.5 3.12 10.0 72.0 86.0 549 35.14 NasHyd 5 32.02 0 2.5 0.77 10.0 90.0 95.0
7364 22.06 NasHyd 5 125.59 0 1.5 2.45 10.0 76.0 88.0 554 36.04 NasHyd 5 33.85 0 2.5 1.04 10.0 83.0 92.0
7283 22.07 NasHyd 5 78.78 0 1.5 1.98 10.0 87.0 94.0 555 36.05 NasHyd 5 80.53 0 2.5 1.19 10.0 88.0 94.0
7287 22.08 NasHyd 5 38.86 0 1.5 0.95 10.0 83.0 92.0 557 36.07 NasHyd 5 228.90 0 2.5 2.70 10.0 90.0 95.0
7292 22.09 NasHyd 5 9.03 0 1.5 0.41 10.0 77.0 89.0 558 36.08 NasHyd 5 79.28 0 2.5 1.08 10.0 91.0 96.0
7348 22.10 NasHyd 5 36.39 0 1.5 1.44 10.0 78.0 89.0 559 36.09 NasHyd 5 87.86 0 2.5 1.50 10.0 89.0 95.0
7296 22.11 NasHyd 5 32.26 0 1.5 1.01 10.0 87.0 94.0 560 36.10 NasHyd 5 339.61 0 2.5 2.38 10.0 90.0 95.0
7300 22.12 NasHyd 5 53.98 0 1.5 1.45 10.0 87.0 94.0 561 36.11 NasHyd 5 146.57 0 2.5 2.09 10.0 89.0 95.0
7303 22.13 NasHyd 5 87.75 0 1.5 2.16 10.0 87.0 94.0 562 37.01 NasHyd 5 306.23 0 2.5 2.26 10.0 89.0 95.0
7307 22.14 NasHyd 5 46.46 0 1.5 1.55 10.0 80.0 90.0 563 37.02 NasHyd 5 26.85 0 2.5 0.77 10.0 90.0 95.0
7308 22.15 NasHyd 5 45.11 0 1.5 1.60 10.0 87.0 94.0 564 37.03 NasHyd 5 145.14 0 2.5 2.18 10.0 85.0 93.0
7311 22.16 NasHyd 5 70.73 0 1.5 1.75 10.0 73.0 86.0 565 37.04 NasHyd 5 141.48 0 2.5 2.00 10.0 86.0 93.0
7313 22.17 NasHyd 5 22.43 0 1.5 0.70 10.0 81.0 91.0 566 37.05 NasHyd 5 365.26 0 2.5 2.99 10.0 80.0 90.0
7347 22.18 NasHyd 5 127.24 0 1.5 2.59 10.0 71.0 85.0 567 37.06 NasHyd 5 105.51 0 2.5 1.46 10.0 88.0 94.0
7318 22.19 NasHyd 5 55.21 0 1.5 1.51 10.0 89.0 95.0 568 37.07 NasHyd 5 235.25 0 2.5 3.74 10.0 88.0 94.0
7346 22.21 NasHyd 5 95.48 0 1.5 1.37 10.0 66.0 82.0 569 37.08 NasHyd 5 284.55 0 2.5 4.37 10.0 89.0 95.0
7337 22.26 NasHyd 5 68.13 0 1.5 1.69 10.0 80.0 90.0 570 37.09 NasHyd 5 299.42 0 2.5 3.11 10.0 86.0 93.0
7345 22.29 NasHyd 5 111.62 0 1.5 2.59 10.0 75.0 87.0 571 37.10 NasHyd 5 125.88 0 2.5 1.63 10.0 94.0 97.0
7371 23.06 NasHyd 5 22.37 0 1.5 0.48 10.0 82.0 91.0 572 37.11 NasHyd 5 188.91 0 2.5 1.91 10.0 95.0 98.0
7367 23.07 NasHyd 5 22.70 0 1.5 0.81 10.0 81.0 91.0 573 37.12 NasHyd 5 192.77 0 2.5 3.67 10.0 94.0 97.0
7368 23.09 NasHyd 5 56.19 0 1.5 2.24 10.0 86.0 93.0 575 38.02 NasHyd 5 135.85 0 2.5 1.93 10.0 94.0 97.0
7366 23.10 NasHyd 5 135.28 0 1.5 2.01 10.0 82.0 91.0 577 38.04 NasHyd 5 142.38 0 2.5 1.99 10.0 91.0 96.0
7427 24.04 NasHyd 5 68.57 0 1.5 1.04 10.0 86.0 93.0 578 38.05 NasHyd 5 47.43 0 2.5 0.82 10.0 91.0 96.0
7404 24.06 NasHyd 5 187.77 0 1.5 2.98 10.0 86.0 93.0 579 38.06 NasHyd 5 173.74 0 2.5 2.11 10.0 90.0 95.0
7409 24.08 NasHyd 5 143.85 0 1.5 2.48 10.0 86.0 93.0 580 38.07 NasHyd 5 293.26 0 2.5 4.55 10.0 86.0 93.0
7414 24.09 NasHyd 5 44.87 0 1.5 0.79 10.0 86.0 93.0 581 39.01 NasHyd 5 12.89 0 2.5 0.61 10.0 86.0 93.0
7417 24.10 NasHyd 5 90.03 0 1.5 1.52 10.0 89.0 95.0 582 39.02 NasHyd 5 26.29 0 2.5 0.72 10.0 85.0 93.0
7446 25.05 NasHyd 5 31.37 0 1.5 0.84 10.0 82.0 91.0 584 39.04 NasHyd 5 38.49 0 2.5 1.76 10.0 88.0 94.0
7438 25.11 NasHyd 5 25.11 0 1.5 0.65 10.0 78.0 89.0 589 39.09 NasHyd 5 35.59 0 2.5 1.43 10.0 88.0 94.0
7439 25.13 NasHyd 5 117.95 0 1.5 2.51 10.0 90.0 95.0 590 39.10 NasHyd 5 25.19 0 2.5 0.85 10.0 94.0 97.0
7437 25.14 NasHyd 5 31.24 0 1.5 0.82 10.0 85.0 93.0 591 39.11 NasHyd 5 21.40 0 2.5 0.65 10.0 96.0 98.0
7436 25.15 NasHyd 5 119.96 0 1.5 2.04 10.0 86.0 93.0 593 39.13 NasHyd 5 108.88 0 2.5 2.66 10.0 89.0 95.0
7482 26.01 NasHyd 5 13.79 0 3.0 0.50 10.0 94.0 97.0 594 40.01 NasHyd 5 265.88 0 3.0 3.20 10.0 77.0 89.0
7461 26.02 NasHyd 5 65.48 0 3.0 1.61 10.0 92.0 96.0 595 40.02 NasHyd 5 14.17 0 3.0 0.46 10.0 87.0 94.0
7457 26.05 NasHyd 5 6.84 0 3.0 0.33 10.0 79.0 90.0 597 40.04 NasHyd 5 5.39 0 3.0 0.41 10.0 83.0 92.0
7464 26.09 NasHyd 5 39.84 0 3.0 1.22 10.0 94.0 97.0 598 40.05 NasHyd 5 13.19 0 3.0 0.72 10.0 79.0 90.0
438 27.05 NasHyd 5 43.54 0 3.0 1.38 10.0 90.0 95.0 600 40.07 NasHyd 5 21.83 0 2.5 0.71 10.0 80.0 90.0
449 28.01 NasHyd 5 223.28 0 2.5 2.90 10.0 86.0 93.0 601 40.08 NasHyd 5 10.02 0 2.5 0.67 10.0 80.0 90.0
450 28.02 NasHyd 5 342.48 0 2.5 1.82 10.0 80.0 90.0 602 40.09 NasHyd 5 20.88 0 3.0 0.68 10.0 99.0 99.0
451 28.03 NasHyd 5 323.01 0 2.5 2.07 10.0 83.0 92.0 607 41.01 NasHyd 5 163.14 0 3.0 2.89 10.0 95.0 98.0
452 29.01 NasHyd 5 19.25 0 2.5 0.99 10.0 79.0 90.0 608 41.02 NasHyd 5 47.19 0 3.0 1.68 10.0 90.0 95.0
454 29.03 NasHyd 5 26.03 0 2.5 1.30 10.0 78.0 89.0 609 41.03 NasHyd 5 73.72 0 3.0 1.90 10.0 93.0 97.0
457 29.06 NasHyd 5 15.54 0 2.5 0.70 10.0 85.0 93.0 611 41.05 NasHyd 5 62.92 0 3.0 1.71 10.0 95.0 98.0
460 29.09 NasHyd 5 15.74 0 2.5 0.55 10.0 80.0 90.0 612 41.06 NasHyd 5 127.87 0 3.0 1.90 10.0 93.0 97.0
461 29.10 NasHyd 5 25.28 0 2.5 0.85 10.0 84.0 92.0 613 41.07 NasHyd 5 101.08 0 3.0 2.53 10.0 92.0 96.0
462 29.11 NasHyd 5 19.14 0 2.5 0.76 10.0 88.0 94.0 614 41.08 NasHyd 5 362.27 0 3.0 3.09 10.0 94.0 97.0
463 29.12 NasHyd 5 16.93 0 2.5 0.72 10.0 88.0 94.0 615 42.01 NasHyd 5 47.19 0 3.0 1.58 10.0 98.0 99.0
464 29.13 NasHyd 5 41.10 0 2.5 1.42 10.0 95.0 98.0 616 42.02 NasHyd 5 23.03 0 3.0 1.01 10.0 93.0 97.0
466 29.15 NasHyd 5 114.47 0 2.5 1.66 10.0 88.0 94.0 624 42.10 NasHyd 5 15.77 0 3.0 0.87 10.0 89.0 95.0
467 29.16 NasHyd 5 244.92 0 2.5 3.08 10.0 83.0 92.0 626 42.12 NasHyd 5 6.62 0 3.0 0.41 10.0 82.0 91.0
468 30.01 NasHyd 5 20.42 0 2.5 0.68 10.0 78.0 89.0 631 42.17 NasHyd 5 25.55 0 3.0 1.11 10.0 99.0 99.0
469 30.02 NasHyd 5 341.04 0 2.5 2.47 10.0 89.0 95.0 632 43.01 NasHyd 5 226.69 0 3.0 3.45 10.0 95.0 98.0
470 30.03 NasHyd 5 55.31 0 2.5 1.42 10.0 78.0 89.0 633 43.02 NasHyd 5 129.13 0 3.0 2.15 10.0 98.0 99.0
471 30.04 NasHyd 5 352.36 0 2.5 3.05 10.0 89.0 95.0 634 43.03 NasHyd 5 63.04 0 3.0 2.76 10.0 94.0 97.0
472 30.05 NasHyd 5 112.75 0 2.5 1.58 10.0 88.0 94.0 635 43.04 NasHyd 5 24.96 0 3.0 1.00 10.0 95.0 98.0
473 30.06 NasHyd 5 146.61 0 2.5 2.41 10.0 86.0 93.0 636 43.05 NasHyd 5 39.74 0 3.0 1.63 10.0 99.0 99.0
474 30.07 NasHyd 5 76.84 0 2.5 1.96 10.0 86.0 93.0 637 43.06 NasHyd 5 35.79 0 3.0 1.17 10.0 92.0 96.0
475 30.08 NasHyd 5 28.62 0 2.5 0.49 10.0 88.0 94.0 638 43.07 NasHyd 5 35.71 0 3.0 0.93 10.0 99.0 99.0
476 30.09 NasHyd 5 168.42 0 2.5 2.33 10.0 84.0 92.0 643 44.01 NasHyd 5 63.55 0 3.0 1.88 10.0 92.0 96.0
477 30.10 NasHyd 5 123.27 0 2.5 1.63 10.0 90.0 95.0 647 44.05 NasHyd 5 7.70 0 3.0 0.51 10.0 99.0 99.0
478 31.01 NasHyd 5 280.69 0 2.5 2.65 10.0 86.0 93.0 649 44.07 NasHyd 5 8.59 0 3.0 0.49 10.0 84.0 92.0
479 31.02 NasHyd 5 258.77 0 2.5 3.98 10.0 83.0 92.0 667 45.10 NasHyd 5 211.65 0 3.0 2.37 10.0 99.0 99.0
480 31.03 NasHyd 5 316.89 0 2.5 2.03 10.0 86.0 93.0 670 45.13 NasHyd 5 26.20 0 3.0 0.66 10.0 87.0 94.0
481 31.04 NasHyd 5 138.58 0 2.5 1.96 10.0 84.0 92.0 671 45.14 NasHyd 5 12.18 0 3.0 0.52 10.0 99.0 99.0
482 32.01 NasHyd 5 11.92 0 2.5 0.94 10.0 83.0 92.0 693 47.05 NasHyd 5 15.74 0 3.0 0.74 10.0 73.0 86.0
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Calibrated StandHyd for Major Events 1/2:
Catchment 

ID
Command DT [min] AREA [ha] TIMP XIMP SLPP [%] LGP [m] MNP SCP [hr]

DPSI 
[mm]

SLPI [%] LGI [m] MNI SCI [hr] IA(mm)
CN AMC II 

*
CN AMC 

III *
01.02 StandHyd 5 52.70 0.406 0.354 2.71 40 0.25 0 2 2.71 592.73 0.013 0 5 58 76
06.06 StandHyd 5 34.47 0.529 0.465 1.84 40 0.25 0 2 1.84 479.37 0.013 0 5 90 95
06.07 StandHyd 5 6.64 0.701 0.698 1.75 40 0.25 0 2 1.75 210.40 0.013 0 5 66 82
06.08 StandHyd 5 40.39 0.336 0.289 2.63 40 0.25 0 2 2.63 518.91 0.013 0 5 69 84
06.11 StandHyd 5 32.92 0.395 0.355 3.23 40 0.25 0 2 3.23 468.47 0.013 0 5 77 89
06.12 StandHyd 5 89.40 0.342 0.309 2.75 40 0.25 0 2 2.75 772.01 0.013 0 5 77 89
06.13 StandHyd 5 36.07 0.474 0.419 3.30 40 0.25 0 2 3.30 490.37 0.013 0 5 77 89
06.14 StandHyd 5 8.60 0.317 0.282 2.36 40 0.25 0 2 2.36 239.44 0.013 0 5 68 83
06.18 StandHyd 5 6.61 0.592 0.533 1.55 40 0.25 0 2 1.55 209.92 0.013 0 5 69 84
07.04 StandHyd 5 94.71 0.184 0.161 3.29 40 0.25 0 2 3.29 794.61 0.013 0 5 68 83
08.07 StandHyd 5 31.82 0.385 0.282 4.79 40 0.25 0 2 4.79 460.58 0.013 0 5 72 86
08.08 StandHyd 5 25.20 0.488 0.396 3.50 40 0.25 0 2 3.50 409.88 0.013 0 5 95 98
09.01 StandHyd 5 144.60 0.499 0.454 3.38 40 0.25 0 2 3.38 981.84 0.013 0 5 89 95
09.02 StandHyd 5 59.73 0.518 0.463 4.00 40 0.25 0 2 4.00 631.03 0.013 0 5 89 95
09.03 StandHyd 5 154.34 0.551 0.502 2.81 40 0.25 0 2 2.81 1014.36 0.013 0 5 89 95
09.04 StandHyd 5 118.20 0.481 0.471 3.71 40 0.25 0 2 3.71 887.69 0.013 0 5 91 96
09.05 StandHyd 5 173.44 0.599 0.560 2.46 40 0.25 0 2 2.46 1075.30 0.013 0 5 91 96
09.06 StandHyd 5 11.41 0.665 0.594 3.25 40 0.25 0 2 3.25 275.80 0.013 0 5 91 96
09.07 StandHyd 5 85.84 0.841 0.764 3.88 40 0.25 0 2 3.88 756.48 0.013 0 5 90 95
10.03 StandHyd 5 113.28 0.597 0.538 3.48 40 0.25 0 2 3.48 869.02 0.013 0 5 87 94
10.06 StandHyd 5 24.32 0.608 0.541 3.33 40 0.25 0 2 3.33 402.66 0.013 0 5 90 96
11.03 StandHyd 5 88.21 0.660 0.605 2.52 40 0.25 0 2 2.52 766.86 0.013 0 5 93 97
13.01 StandHyd 5 54.06 0.384 0.346 4.11 40 0.25 0 2 4.11 600.33 0.013 0 5 84 92
13.03 StandHyd 5 95.71 0.342 0.304 5.48 40 0.25 0 2 5.48 798.79 0.013 0 5 69 84
13.04 StandHyd 5 29.33 0.662 0.602 6.02 40 0.25 0 2 6.02 442.19 0.013 0 5 97 99
13.06 StandHyd 5 43.68 0.428 0.379 6.86 40 0.25 0 2 6.86 539.63 0.013 0 5 77 88
13.07 StandHyd 5 191.12 0.633 0.574 4.88 40 0.25 0 2 4.88 1128.78 0.013 0 5 91 96
13.08 StandHyd 5 14.08 0.376 0.342 8.10 40 0.25 0 2 8.10 306.38 0.013 0 5 99 99
13.09 StandHyd 5 97.27 0.525 0.473 5.37 40 0.25 0 2 5.37 805.27 0.013 0 5 93 97
13.10 StandHyd 5 61.92 0.701 0.645 3.02 40 0.25 0 2 3.02 642.50 0.013 0 5 97 99
13.11 StandHyd 5 44.65 0.642 0.572 6.20 40 0.25 0 2 6.20 545.59 0.013 0 5 75 88
13.12 StandHyd 5 137.29 0.201 0.183 5.30 40 0.25 0 2 5.30 956.70 0.013 0 5 87 94
13.14 StandHyd 5 47.27 0.622 0.557 3.98 40 0.25 0 2 3.98 561.37 0.013 0 5 91 96
13.17 StandHyd 5 32.11 0.629 0.556 2.70 40 0.25 0 2 2.70 462.67 0.013 0 5 99 99
13.18 StandHyd 5 23.75 0.640 0.568 2.58 40 0.25 0 2 2.58 397.91 0.013 0 5 97 99
13.19 StandHyd 5 116.34 0.322 0.267 3.96 40 0.25 0 2 3.96 880.68 0.013 0 5 91 96
13.22 StandHyd 5 7.96 0.549 0.490 2.29 40 0.25 0 2 2.29 230.36 0.013 0 5 71 85
13.23 StandHyd 5 86.71 0.333 0.299 4.15 40 0.25 0 2 4.15 760.31 0.013 0 5 94 98
13.24 StandHyd 5 32.42 0.623 0.550 2.94 40 0.25 0 2 2.94 464.90 0.013 0 5 93 97
13.25 StandHyd 5 24.38 0.400 0.383 4.12 40 0.25 0 2 4.12 403.15 0.013 0 5 93 97
13.27 StandHyd 5 21.74 0.460 0.345 4.92 40 0.25 0 2 4.92 380.70 0.013 0 5 93 97
13.28 StandHyd 5 31.52 0.398 0.308 2.60 40 0.25 0 2 2.60 458.40 0.013 0 5 69 84
14.01 StandHyd 5 35.05 0.389 0.367 2.40 40 0.25 0 2 2.40 483.39 0.013 0 5 63 79
14.07 StandHyd 5 197.41 0.453 0.411 2.54 40 0.25 0 2 2.54 1147.20 0.013 0 5 63 79
14.08 StandHyd 5 14.77 0.483 0.434 1.24 40 0.25 0 2 1.24 313.79 0.013 0 5 48 68
14.09 StandHyd 5 110.33 0.491 0.442 2.19 40 0.25 0 2 2.19 857.63 0.013 0 5 52 72
14.17 StandHyd 5 141.26 0.410 0.377 2.46 40 0.25 0 2 2.46 970.43 0.013 0 5 63 79
14.19 StandHyd 5 139.63 0.208 0.193 3.64 40 0.25 0 2 3.64 964.81 0.013 0 5 80 90
14.20 StandHyd 5 26.33 0.435 0.384 1.84 40 0.25 0 2 1.84 418.97 0.013 0 5 62 79
14.21 StandHyd 5 12.11 0.444 0.389 2.57 40 0.25 0 2 2.57 284.14 0.013 0 5 61 78
14.22 StandHyd 5 20.20 0.478 0.420 1.85 40 0.25 0 2 1.85 366.97 0.013 0 5 60 77
14.23 StandHyd 5 14.88 0.492 0.458 2.25 40 0.25 0 2 2.25 314.96 0.013 0 5 60 77
14.24 StandHyd 5 36.17 0.530 0.483 1.70 40 0.25 0 2 1.70 491.05 0.013 0 5 60 77
14.25 StandHyd 5 6.37 0.521 0.465 2.74 40 0.25 0 2 2.74 206.07 0.013 0 5 56 74
14.26 StandHyd 5 31.86 0.188 0.170 2.30 40 0.25 0 2 2.30 460.87 0.013 0 5 60 77
14.29 StandHyd 5 53.21 0.538 0.491 3.02 40 0.25 0 2 3.02 595.59 0.013 0 5 57 75
14.30 StandHyd 5 34.26 0.514 0.462 2.16 40 0.25 0 2 2.16 477.91 0.013 0 5 59 77
14.31 StandHyd 5 20.02 0.492 0.455 2.16 40 0.25 0 2 2.16 365.33 0.013 0 5 56 74
14.32 StandHyd 5 39.04 0.474 0.428 2.87 40 0.25 0 2 2.87 510.16 0.013 0 5 56 74
14.34 StandHyd 5 89.47 0.257 0.254 2.32 40 0.25 0 2 2.32 772.31 0.013 0 5 69 84
14.35 StandHyd 5 25.81 0.263 0.235 2.99 40 0.25 0 2 2.99 414.81 0.013 0 5 69 84
14.38 StandHyd 5 31.82 0.262 0.231 2.66 40 0.25 0 2 2.66 460.58 0.013 0 5 75 87
14.39 StandHyd 5 49.96 0.367 0.334 1.67 40 0.25 0 2 1.67 577.12 0.013 0 5 52 72
14.40 StandHyd 5 13.38 0.522 0.459 1.91 40 0.25 0 2 1.91 298.66 0.013 0 5 52 72
14.41 StandHyd 5 15.18 0.527 0.479 2.92 40 0.25 0 2 2.92 318.12 0.013 0 5 56 74
14.42 StandHyd 5 23.86 0.482 0.422 2.48 40 0.25 0 2 2.48 398.83 0.013 0 5 55 73
14.44 StandHyd 5 53.45 0.440 0.414 3.34 40 0.25 0 2 3.34 596.94 0.013 0 5 56 74
14.45 StandHyd 5 27.30 0.495 0.450 2.12 40 0.25 0 2 2.12 426.61 0.013 0 5 57 75
14.46 StandHyd 5 15.75 0.508 0.456 1.72 40 0.25 0 2 1.72 324.04 0.013 0 5 48 68
14.48 StandHyd 5 15.59 0.530 0.477 2.34 40 0.25 0 2 2.34 322.39 0.013 0 5 56 74
14.49 StandHyd 5 6.32 0.498 0.450 2.72 40 0.25 0 2 2.72 205.26 0.013 0 5 48 68
14.50 StandHyd 5 59.43 0.350 0.319 2.51 40 0.25 0 2 2.51 629.44 0.013 0 5 55 73
14.51 StandHyd 5 87.12 0.436 0.403 3.56 40 0.25 0 2 3.56 762.10 0.013 0 5 71 85
14.52 StandHyd 5 24.92 0.458 0.410 1.77 40 0.25 0 2 1.77 407.59 0.013 0 5 49 69
14.53 StandHyd 5 53.99 0.798 0.797 0.03 40 0.25 0 2 0.03 599.94 0.013 0 5 48 68
14.54 StandHyd 5 26.92 0.198 0.198 2.30 40 0.25 0 2 2.30 423.64 0.013 0 5 50 70
15.07 StandHyd 5 97.24 0.254 0.213 3.00 40 0.25 0 2 3.00 805.15 0.013 0 5 45 66
15.08 StandHyd 5 118.68 0.412 0.371 2.77 40 0.25 0 2 2.77 889.49 0.013 0 5 43 64
15.09 StandHyd 5 152.97 0.183 0.164 2.36 40 0.25 0 2 2.36 1009.85 0.013 0 5 48 68
15.12 StandHyd 5 110.50 0.178 0.130 3.26 40 0.25 0 2 3.26 858.29 0.013 0 5 64 80
15.15 StandHyd 5 61.54 0.365 0.294 2.73 40 0.25 0 2 2.73 640.52 0.013 0 5 59 77
15.17 StandHyd 5 137.40 0.212 0.182 2.82 40 0.25 0 2 2.82 957.08 0.013 0 5 64 80
15.18 StandHyd 5 38.33 0.374 0.330 2.87 40 0.25 0 2 2.87 505.50 0.013 0 5 56 74
15.19 StandHyd 5 74.32 0.486 0.452 2.72 40 0.25 0 2 2.72 703.89 0.013 0 5 61 78
15.20 StandHyd 5 49.17 0.474 0.435 2.53 40 0.25 0 2 2.53 572.54 0.013 0 5 64 80
15.27 StandHyd 5 189.83 0.370 0.354 2.32 40 0.25 0 2 2.32 1124.96 0.013 0 5 60 77
16.18 StandHyd 5 77.01 0.226 0.226 2.96 40 0.25 0 2 2.96 716.52 0.013 0 5 62 79
16.21 StandHyd 5 19.20 0.206 0.206 3.43 40 0.25 0 2 3.43 357.77 0.013 0 5 61 78
16.22 StandHyd 5 98.50 0.219 0.174 3.53 40 0.25 0 2 3.53 810.35 0.013 0 5 54 73
16.23 StandHyd 5 39.99 0.201 0.201 2.96 40 0.25 0 2 2.96 516.33 0.013 0 5 63 79
17.03 StandHyd 5 446.38 0.305 0.274 2.33 40 0.25 0 2 2.33 1725.07 0.013 0 5 64 80
17.04 StandHyd 5 267.02 0.238 0.214 2.21 40 0.25 0 2 2.21 1334.22 0.013 0 5 64 80
17.05 StandHyd 5 223.97 0.166 0.149 3.45 40 0.25 0 2 3.45 1221.94 0.013 0 5 64 80
18.02 StandHyd 5 70.58 0.436 0.402 1.98 40 0.25 0 2 1.98 685.95 0.013 0 5 68 83
18.05 StandHyd 5 27.10 0.470 0.411 2.75 40 0.25 0 2 2.75 425.05 0.013 0 5 65 81
19.04 StandHyd 5 69.65 0.176 0.154 2.76 40 0.25 0 2 2.76 681.42 0.013 0 5 64 80
19.11 StandHyd 5 45.97 0.210 0.197 3.41 40 0.25 0 2 3.41 553.59 0.013 0 5 64 80
19.12 StandHyd 5 19.51 0.482 0.437 1.37 40 0.25 0 2 1.37 360.65 0.013 0 5 65 81
19.13 StandHyd 5 51.32 0.187 0.162 3.35 40 0.25 0 2 3.35 584.92 0.013 0 5 62 79
21.01 StandHyd 5 158.18 0.372 0.338 3.03 40 0.25 0 2 3.03 1026.90 0.013 0 5 50 70
21.02 StandHyd 5 150.65 0.510 0.459 2.03 40 0.25 0 2 2.03 1002.16 0.013 0 5 69 84
21.03 StandHyd 5 170.07 0.254 0.198 2.91 40 0.25 0 2 2.91 1064.80 0.013 0 5 62 79
21.04 StandHyd 5 222.37 0.514 0.458 1.93 40 0.25 0 2 1.93 1217.57 0.013 0 5 68 83
21.06 StandHyd 5 12.00 0.401 0.361 1.71 40 0.25 0 2 1.71 282.84 0.013 0 5 66 82
21.07 StandHyd 5 22.14 0.488 0.432 1.99 40 0.25 0 2 1.99 384.19 0.013 0 5 65 81
21.10 StandHyd 5 60.69 0.530 0.479 2.11 40 0.25 0 2 2.11 636.08 0.013 0 5 65 81
21.11 StandHyd 5 100.73 0.430 0.388 2.30 40 0.25 0 2 2.30 819.47 0.013 0 5 66 82
21.13 StandHyd 5 26.84 0.170 0.152 3.45 40 0.25 0 2 3.45 423.01 0.013 0 5 65 81
21.14 StandHyd 5 57.65 0.546 0.490 2.21 40 0.25 0 2 2.21 619.95 0.013 0 5 62 79
21.15 StandHyd 5 24.90 0.331 0.269 3.55 40 0.25 0 2 3.55 407.43 0.013 0 5 56 74
21.16 StandHyd 5 101.05 0.418 0.355 2.09 40 0.25 0 2 2.09 820.77 0.013 0 5 65 81
22.20 StandHyd 5 152.44 0.245 0.242 2.49 40 0.25 0 2 2.49 1008.10 0.013 0 5 73 86
22.22 StandHyd 5 134.85 0.859 0.858 1.71 40 0.25 0 2 1.71 948.16 0.013 0 5 86 93
22.23 StandHyd 5 64.27 0.728 0.720 2.62 40 0.25 0 2 2.62 654.57 0.013 0 5 86 93
22.24 StandHyd 5 48.66 0.855 0.854 1.65 40 0.25 0 2 1.65 569.56 0.013 0 5 86 93
22.25 StandHyd 5 11.60 0.585 0.585 2.16 40 0.25 0 2 2.16 278.09 0.013 0 5 86 93
22.27 StandHyd 5 21.05 0.878 0.875 2.14 40 0.25 0 2 2.14 374.61 0.013 0 5 86 93
22.28 StandHyd 5 25.06 0.785 0.785 1.35 40 0.25 0 2 1.35 408.74 0.013 0 5 86 93
22.30 StandHyd 5 21.04 0.786 0.786 2.40 40 0.25 0 2 2.40 374.52 0.013 0 5 86 93
22.31 StandHyd 5 94.32 0.497 0.453 2.31 40 0.25 0 2 2.31 792.97 0.013 0 5 86 93
23.01 StandHyd 5 23.22 0.522 0.478 3.16 40 0.25 0 2 3.16 393.45 0.013 0 5 83 92
23.02 StandHyd 5 30.05 0.423 0.417 3.20 40 0.25 0 2 3.20 447.59 0.013 0 5 80 90
23.03 StandHyd 5 47.09 0.611 0.542 2.74 40 0.25 0 2 2.74 560.30 0.013 0 5 86 93
23.04 StandHyd 5 38.55 0.524 0.474 3.54 40 0.25 0 2 3.54 506.95 0.013 0 5 83 92
23.05 StandHyd 5 25.64 0.655 0.613 2.77 40 0.25 0 2 2.77 413.44 0.013 0 5 85 93
23.08 StandHyd 5 45.99 0.607 0.549 2.68 40 0.25 0 2 2.68 553.71 0.013 0 5 86 93
24.01 StandHyd 5 77.10 0.827 0.818 2.73 40 0.25 0 2 2.73 716.94 0.013 0 5 85 93
24.02 StandHyd 5 104.61 0.455 0.454 2.16 40 0.25 0 2 2.16 835.10 0.013 0 5 86 93
24.03 StandHyd 5 100.66 0.661 0.661 2.43 40 0.25 0 2 2.43 819.19 0.013 0 5 86 93
24.05 StandHyd 5 114.49 0.554 0.554 2.21 40 0.25 0 2 2.21 873.65 0.013 0 5 86 93
24.07 StandHyd 5 168.53 0.229 0.226 1.71 40 0.25 0 2 1.71 1059.97 0.013 0 5 86 93
24.11 StandHyd 5 51.22 0.759 0.757 1.31 40 0.25 0 2 1.31 584.35 0.013 0 5 86 93
25.01 StandHyd 5 19.56 0.606 0.553 2.94 40 0.25 0 2 2.94 361.11 0.013 0 5 82 91
25.02 StandHyd 5 26.88 0.593 0.531 2.55 40 0.25 0 2 2.55 423.32 0.013 0 5 86 93
25.03 StandHyd 5 28.66 0.579 0.520 2.59 40 0.25 0 2 2.59 437.11 0.013 0 5 86 93
25.04 StandHyd 5 25.37 0.593 0.560 2.74 40 0.25 0 2 2.74 411.26 0.013 0 5 82 91
25.06 StandHyd 5 91.56 0.669 0.609 2.41 40 0.25 0 2 2.41 781.28 0.013 0 5 86 93
25.07 StandHyd 5 18.50 0.904 0.904 1.93 40 0.25 0 2 1.93 351.19 0.013 0 5 83 92
25.08 StandHyd 5 92.44 0.924 0.924 2.20 40 0.25 0 2 2.20 785.03 0.013 0 5 85 93
25.09 StandHyd 5 27.76 0.344 0.343 2.69 40 0.25 0 2 2.69 430.19 0.013 0 5 85 93
25.10 StandHyd 5 113.91 0.345 0.342 1.54 40 0.25 0 2 1.54 871.44 0.013 0 5 86 93
25.12 StandHyd 5 70.62 0.605 0.604 2.22 40 0.25 0 2 2.22 686.15 0.013 0 5 86 93
26.03 StandHyd 5 16.97 0.473 0.431 2.76 40 0.25 0 2 2.76 336.35 0.013 0 5 99 99
26.04 StandHyd 5 41.70 0.873 0.870 2.97 40 0.25 0 2 2.97 527.26 0.013 0 5 99 99
26.06 StandHyd 5 18.01 0.698 0.632 3.86 40 0.25 0 2 3.86 346.51 0.013 0 5 99 99
26.07 StandHyd 5 10.42 0.322 0.305 4.17 40 0.25 0 2 4.17 263.57 0.013 0 5 80 90
26.08 StandHyd 5 10.46 0.718 0.660 2.40 40 0.25 0 2 2.40 264.07 0.013 0 5 86 93
26.10 StandHyd 5 88.28 0.257 0.248 4.40 40 0.25 0 2 4.40 767.16 0.013 0 5 96 98
26.11 StandHyd 5 37.97 0.506 0.503 3.32 40 0.25 0 2 3.32 503.12 0.013 0 5 97 99
26.12 StandHyd 5 4.85 0.888 0.888 3.59 40 0.25 0 2 3.59 179.81 0.013 0 5 99 99
26.13 StandHyd 5 28.15 0.804 0.804 2.96 40 0.25 0 2 2.96 433.21 0.013 0 5 97 99
26.14 StandHyd 5 92.43 0.477 0.466 3.63 40 0.25 0 2 3.63 784.98 0.013 0 5 99 99
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Calibrated StandHyd for Major Events 2/2:
Catchment 

ID
Command DT [min] AREA [ha] TIMP XIMP SLPP [%] LGP [m] MNP SCP [hr]

DPSI 
[mm]

SLPI [%] LGI [m] MNI SCI [hr] IA(mm)
CN AMC II 

*
CN AMC 

III *
26.15 StandHyd 5 90.34 0.925 0.925 2.33 40 0.25 0 2 2.33 776.06 0.013 0 5 99 99
26.16 StandHyd 5 81.76 0.754 0.754 3.23 40 0.25 0 2 3.23 738.29 0.013 0 5 99 99
27.01 StandHyd 5 80.38 0.427 0.386 4.68 40 0.25 0 2 4.68 732.03 0.013 0 5 75 88
27.02 StandHyd 5 862.17 0.815 0.803 3.98 40 0.25 0 2 3.98 2397.46 0.013 0 5 90 95
27.03 StandHyd 5 311.64 0.524 0.485 4.61 40 0.25 0 2 4.61 1441.39 0.013 0 5 75 88
27.04 StandHyd 5 489.64 0.470 0.434 4.61 40 0.25 0 2 4.61 1806.73 0.013 0 5 87 94
27.06 StandHyd 5 38.20 0.519 0.519 4.08 40 0.25 0 2 4.08 504.65 0.013 0 5 96 98
27.07 StandHyd 5 319.94 0.537 0.536 3.92 40 0.25 0 2 3.92 1460.46 0.013 0 5 87 94
27.08 StandHyd 5 251.12 0.813 0.813 3.50 40 0.25 0 2 3.50 1293.88 0.013 0 5 97 99
27.09 StandHyd 5 145.61 0.286 0.276 5.16 40 0.25 0 2 5.16 985.26 0.013 0 5 91 96
27.10 StandHyd 5 211.89 0.600 0.566 4.50 40 0.25 0 2 4.50 1188.53 0.013 0 5 87 94
27.11 StandHyd 5 15.71 0.584 0.517 3.87 40 0.25 0 2 3.87 323.63 0.013 0 5 99 99
27.12 StandHyd 5 93.72 0.513 0.476 5.03 40 0.25 0 2 5.03 790.44 0.013 0 5 83 92
27.13 StandHyd 5 205.31 0.656 0.594 3.95 40 0.25 0 2 3.95 1169.93 0.013 0 5 96 98
27.14 StandHyd 5 69.06 0.780 0.744 3.33 40 0.25 0 2 3.33 678.53 0.013 0 5 97 99
27.15 StandHyd 5 43.75 0.624 0.569 2.93 40 0.25 0 2 2.93 540.06 0.013 0 5 96 98
29.02 StandHyd 5 17.87 0.612 0.564 2.78 40 0.25 0 2 2.78 345.16 0.013 0 5 85 93
29.04 StandHyd 5 46.10 0.765 0.699 2.32 40 0.25 0 2 2.32 554.38 0.013 0 5 87 94
29.05 StandHyd 5 93.68 0.681 0.625 2.84 40 0.25 0 2 2.84 790.27 0.013 0 5 87 94
29.07 StandHyd 5 16.94 0.748 0.695 2.11 40 0.25 0 2 2.11 336.06 0.013 0 5 87 94
29.08 StandHyd 5 44.48 0.633 0.579 2.57 40 0.25 0 2 2.57 544.55 0.013 0 5 87 94
29.14 StandHyd 5 5.64 0.898 0.853 2.81 40 0.25 0 2 2.81 193.91 0.013 0 5 89 95
32.02 StandHyd 5 24.28 0.717 0.653 2.71 40 0.25 0 2 2.71 402.33 0.013 0 5 86 93
32.03 StandHyd 5 26.39 0.735 0.659 2.71 40 0.25 0 2 2.71 419.44 0.013 0 5 83 92
32.05 StandHyd 5 33.96 0.708 0.639 2.58 40 0.25 0 2 2.58 475.82 0.013 0 5 87 94
32.07 StandHyd 5 5.77 0.755 0.690 3.79 40 0.25 0 2 3.79 196.13 0.013 0 5 95 98
32.08 StandHyd 5 23.30 0.702 0.639 2.15 40 0.25 0 2 2.15 394.12 0.013 0 5 95 98
32.09 StandHyd 5 28.07 0.730 0.663 2.05 40 0.25 0 2 2.05 432.59 0.013 0 5 95 98
32.11 StandHyd 5 34.89 0.717 0.651 2.92 40 0.25 0 2 2.92 482.29 0.013 0 5 81 91
32.12 StandHyd 5 25.23 0.771 0.701 2.19 40 0.25 0 2 2.19 410.12 0.013 0 5 87 94
32.14 StandHyd 5 17.27 0.641 0.569 2.84 40 0.25 0 2 2.84 339.31 0.013 0 5 83 92
32.16 StandHyd 5 53.68 0.736 0.677 1.89 40 0.25 0 2 1.89 598.22 0.013 0 5 87 94
32.17 StandHyd 5 15.19 0.770 0.697 2.33 40 0.25 0 2 2.33 318.22 0.013 0 5 89 95
32.29 StandHyd 5 36.01 0.490 0.490 2.26 40 0.25 0 2 2.26 489.97 0.013 0 5 90 96
33.03 StandHyd 5 69.23 0.647 0.549 2.16 40 0.25 0 2 2.16 679.36 0.013 0 5 95 98
33.04 StandHyd 5 24.00 0.655 0.592 2.21 40 0.25 0 2 2.21 400.00 0.013 0 5 87 94
33.05 StandHyd 5 55.84 0.842 0.801 1.97 40 0.25 0 2 1.97 610.14 0.013 0 5 90 96
33.06 StandHyd 5 59.78 0.772 0.718 2.86 40 0.25 0 2 2.86 631.29 0.013 0 5 85 93
33.07 StandHyd 5 15.44 0.649 0.591 2.63 40 0.25 0 2 2.63 320.83 0.013 0 5 93 97
33.09 StandHyd 5 26.93 0.627 0.575 1.75 40 0.25 0 2 1.75 423.71 0.013 0 5 87 94
33.11 StandHyd 5 126.12 0.609 0.554 3.37 40 0.25 0 2 3.37 916.95 0.013 0 5 82 91
33.12 StandHyd 5 142.25 0.707 0.642 2.85 40 0.25 0 2 2.85 973.82 0.013 0 5 87 94
33.13 StandHyd 5 177.15 0.650 0.593 2.64 40 0.25 0 2 2.64 1086.74 0.013 0 5 87 94
35.02 StandHyd 5 44.68 0.497 0.352 2.96 40 0.25 0 2 2.96 545.77 0.013 0 5 93 97
35.03 StandHyd 5 105.10 0.395 0.282 2.75 40 0.25 0 2 2.75 837.06 0.013 0 5 93 97
35.04 StandHyd 5 68.79 0.326 0.245 3.35 40 0.25 0 2 3.35 677.20 0.013 0 5 89 95
35.05 StandHyd 5 151.40 0.317 0.226 2.75 40 0.25 0 2 2.75 1004.66 0.013 0 5 90 96
35.06 StandHyd 5 44.48 0.732 0.664 2.08 40 0.25 0 2 2.08 544.55 0.013 0 5 90 96
35.08 StandHyd 5 33.87 0.697 0.627 2.11 40 0.25 0 2 2.11 475.18 0.013 0 5 90 96
35.10 StandHyd 5 30.53 0.472 0.342 2.63 40 0.25 0 2 2.63 451.15 0.013 0 5 95 98
35.12 StandHyd 5 74.34 0.496 0.492 1.98 40 0.25 0 2 1.98 703.99 0.013 0 5 92 96
35.15 StandHyd 5 69.88 0.613 0.563 2.42 40 0.25 0 2 2.42 682.54 0.013 0 5 90 96
36.01 StandHyd 5 81.52 0.358 0.253 2.94 40 0.25 0 2 2.94 737.20 0.013 0 5 92 96
36.02 StandHyd 5 13.96 0.262 0.182 3.84 40 0.25 0 2 3.84 305.07 0.013 0 5 85 93
36.03 StandHyd 5 13.23 0.288 0.226 3.19 40 0.25 0 2 3.19 296.98 0.013 0 5 87 94
36.06 StandHyd 5 9.05 0.494 0.345 2.32 40 0.25 0 2 2.32 245.63 0.013 0 5 92 96
38.01 StandHyd 5 98.50 0.282 0.204 2.64 40 0.25 0 2 2.64 810.35 0.013 0 5 90 96
38.03 StandHyd 5 69.53 0.275 0.210 3.00 40 0.25 0 2 3.00 680.83 0.013 0 5 87 94
39.03 StandHyd 5 169.27 0.711 0.637 1.74 40 0.25 0 2 1.74 1062.29 0.013 0 5 92 96
39.05 StandHyd 5 9.62 0.749 0.689 2.49 40 0.25 0 2 2.49 253.25 0.013 0 5 93 97
39.06 StandHyd 5 15.84 0.660 0.590 2.29 40 0.25 0 2 2.29 324.96 0.013 0 5 89 95
39.07 StandHyd 5 23.55 0.750 0.681 1.72 40 0.25 0 2 1.72 396.23 0.013 0 5 93 97
39.08 StandHyd 5 8.81 0.668 0.601 1.88 40 0.25 0 2 1.88 242.35 0.013 0 5 89 95
39.12 StandHyd 5 35.08 0.640 0.549 1.95 40 0.25 0 2 1.95 483.60 0.013 0 5 93 97
40.03 StandHyd 5 84.65 0.640 0.638 3.27 40 0.25 0 2 3.27 751.22 0.013 0 5 93 97
40.06 StandHyd 5 23.75 0.493 0.467 3.30 40 0.25 0 2 3.30 397.91 0.013 0 5 91 96
40.10 StandHyd 5 151.10 0.905 0.905 3.09 40 0.25 0 2 3.09 1003.66 0.013 0 5 96 98
40.11 StandHyd 5 50.69 0.877 0.877 3.80 40 0.25 0 2 3.80 581.32 0.013 0 5 97 99
40.12 StandHyd 5 55.35 0.850 0.850 3.50 40 0.25 0 2 3.50 607.45 0.013 0 5 96 98
40.13 StandHyd 5 48.23 0.556 0.513 5.51 40 0.25 0 2 5.51 567.04 0.013 0 5 71 85
41.04 StandHyd 5 45.53 0.258 0.187 2.48 40 0.25 0 2 2.48 550.94 0.013 0 5 93 97
42.03 StandHyd 5 24.70 0.375 0.322 4.79 40 0.25 0 2 4.79 405.79 0.013 0 5 99 99
42.04 StandHyd 5 19.91 0.929 0.929 3.27 40 0.25 0 2 3.27 364.33 0.013 0 5 99 99
42.05 StandHyd 5 13.67 0.250 0.245 4.28 40 0.25 0 2 4.28 301.88 0.013 0 5 96 98
42.06 StandHyd 5 22.70 0.551 0.507 2.66 40 0.25 0 2 2.66 389.02 0.013 0 5 97 99
42.07 StandHyd 5 5.64 0.677 0.677 2.84 40 0.25 0 2 2.84 193.91 0.013 0 5 97 99
42.08 StandHyd 5 19.03 0.594 0.583 2.75 40 0.25 0 2 2.75 356.18 0.013 0 5 99 99
42.09 StandHyd 5 38.80 0.665 0.619 3.27 40 0.25 0 2 3.27 508.59 0.013 0 5 99 99
42.11 StandHyd 5 65.00 0.675 0.613 3.72 40 0.25 0 2 3.72 658.28 0.013 0 5 96 98
42.13 StandHyd 5 7.39 0.718 0.668 5.45 40 0.25 0 2 5.45 221.96 0.013 0 5 94 98
42.14 StandHyd 5 61.63 0.596 0.549 3.50 40 0.25 0 2 3.50 640.99 0.013 0 5 94 98
42.15 StandHyd 5 38.42 0.413 0.324 3.36 40 0.25 0 2 3.36 506.10 0.013 0 5 94 98
42.16 StandHyd 5 32.01 0.657 0.601 2.55 40 0.25 0 2 2.55 461.95 0.013 0 5 99 99
43.08 StandHyd 5 34.03 0.761 0.748 2.37 40 0.25 0 2 2.37 476.31 0.013 0 5 99 99
43.09 StandHyd 5 64.79 0.431 0.427 3.74 40 0.25 0 2 3.74 657.22 0.013 0 5 91 96
43.10 StandHyd 5 202.72 0.219 0.217 3.08 40 0.25 0 2 3.08 1162.53 0.013 0 5 93 97
43.11 StandHyd 5 145.26 0.849 0.845 2.97 40 0.25 0 2 2.97 984.07 0.013 0 5 97 99
44.02 StandHyd 5 42.53 0.234 0.227 4.08 40 0.25 0 2 4.08 532.48 0.013 0 5 97 99
44.03 StandHyd 5 36.24 0.389 0.389 4.50 40 0.25 0 2 4.50 491.53 0.013 0 5 94 98
44.04 StandHyd 5 33.59 0.587 0.585 4.22 40 0.25 0 2 4.22 473.22 0.013 0 5 99 99
44.06 StandHyd 5 45.16 0.774 0.743 3.36 40 0.25 0 2 3.36 548.70 0.013 0 5 99 99
44.08 StandHyd 5 67.75 0.615 0.579 3.93 40 0.25 0 2 3.93 672.06 0.013 0 5 94 98
44.09 StandHyd 5 21.65 0.230 0.215 5.34 40 0.25 0 2 5.34 379.91 0.013 0 5 91 96
44.10 StandHyd 5 16.50 0.667 0.603 3.71 40 0.25 0 2 3.71 331.66 0.013 0 5 93 97
44.11 StandHyd 5 44.62 0.560 0.510 2.49 40 0.25 0 2 2.49 545.41 0.013 0 5 99 99
44.12 StandHyd 5 9.65 0.615 0.559 2.04 40 0.25 0 2 2.04 253.64 0.013 0 5 99 99
44.13 StandHyd 5 4.40 0.707 0.642 4.05 40 0.25 0 2 4.05 171.27 0.013 0 5 97 99
44.14 StandHyd 5 131.84 0.495 0.452 3.54 40 0.25 0 2 3.54 937.51 0.013 0 5 96 98
44.15 StandHyd 5 43.26 0.636 0.581 2.61 40 0.25 0 2 2.61 537.03 0.013 0 5 97 99
45.01 StandHyd 5 248.60 0.515 0.471 4.64 40 0.25 0 2 4.64 1287.37 0.013 0 5 93 97
45.02 StandHyd 5 230.86 0.449 0.416 4.26 40 0.25 0 2 4.26 1240.59 0.013 0 5 94 98
45.03 StandHyd 5 275.06 0.416 0.388 3.47 40 0.25 0 2 3.47 1354.15 0.013 0 5 96 98
45.04 StandHyd 5 194.58 0.570 0.516 3.09 40 0.25 0 2 3.09 1138.95 0.013 0 5 96 98
45.05 StandHyd 5 163.58 0.475 0.453 4.05 40 0.25 0 2 4.05 1044.29 0.013 0 5 94 98
45.06 StandHyd 5 195.31 0.511 0.509 3.68 40 0.25 0 2 3.68 1141.08 0.013 0 5 91 96
45.07 StandHyd 5 358.60 0.764 0.743 3.00 40 0.25 0 2 3.00 1546.18 0.013 0 5 96 98
45.08 StandHyd 5 284.92 0.708 0.671 3.29 40 0.25 0 2 3.29 1378.21 0.013 0 5 94 98
45.09 StandHyd 5 172.49 0.692 0.684 3.23 40 0.25 0 2 3.23 1072.35 0.013 0 5 97 99
45.11 StandHyd 5 24.15 0.353 0.353 4.67 40 0.25 0 2 4.67 401.25 0.013 0 5 97 99
45.12 StandHyd 5 24.80 0.319 0.315 5.06 40 0.25 0 2 5.06 406.61 0.013 0 5 99 99
46.01 StandHyd 5 52.67 0.205 0.205 3.15 40 0.25 0 2 3.15 592.57 0.013 0 5 80 90
46.02 StandHyd 5 149.29 0.419 0.411 3.01 40 0.25 0 2 3.01 997.63 0.013 0 5 80 90
46.03 StandHyd 5 32.83 0.830 0.830 1.29 40 0.25 0 2 1.29 467.83 0.013 0 5 82 91
46.04 StandHyd 5 61.32 0.389 0.389 3.96 40 0.25 0 2 3.96 639.37 0.013 0 5 81 91
46.05 StandHyd 5 60.96 0.624 0.624 2.13 40 0.25 0 2 2.13 637.50 0.013 0 5 81 91
46.06 StandHyd 5 12.51 0.850 0.850 1.57 40 0.25 0 2 1.57 288.79 0.013 0 5 80 90
46.07 StandHyd 5 93.63 0.787 0.787 2.34 40 0.25 0 2 2.34 790.06 0.013 0 5 80 90
46.08 StandHyd 5 21.06 0.843 0.843 1.98 40 0.25 0 2 1.98 374.70 0.013 0 5 82 91
46.09 StandHyd 5 47.71 0.553 0.553 2.07 40 0.25 0 2 2.07 563.97 0.013 0 5 83 92
46.10 StandHyd 5 343.15 0.795 0.794 1.63 40 0.25 0 2 1.63 1512.50 0.013 0 5 81 91
46.11 StandHyd 5 120.33 0.831 0.830 1.83 40 0.25 0 2 1.83 895.66 0.013 0 5 85 93
46.12 StandHyd 5 36.92 0.581 0.581 3.42 40 0.25 0 2 3.42 496.12 0.013 0 5 81 91
46.13 StandHyd 5 71.88 0.837 0.837 2.22 40 0.25 0 2 2.22 692.24 0.013 0 5 81 91
46.14 StandHyd 5 42.17 0.720 0.720 2.04 40 0.25 0 2 2.04 530.22 0.013 0 5 82 91
46.15 StandHyd 5 88.14 0.289 0.282 2.28 40 0.25 0 2 2.28 766.55 0.013 0 5 81 91
46.16 StandHyd 5 19.40 0.653 0.598 2.42 40 0.25 0 2 2.42 359.63 0.013 0 5 85 93
46.17 StandHyd 5 181.61 0.584 0.541 2.50 40 0.25 0 2 2.50 1100.33 0.013 0 5 82 91
47.01 StandHyd 5 595.69 0.495 0.458 3.37 40 0.25 0 2 3.37 1992.80 0.013 0 5 81 91
47.02 StandHyd 5 231.55 0.611 0.573 2.53 40 0.25 0 2 2.53 1242.44 0.013 0 5 81 91
47.03 StandHyd 5 321.21 0.514 0.483 3.28 40 0.25 0 2 3.28 1463.35 0.013 0 5 81 91
47.04 StandHyd 5 25.74 0.803 0.803 1.47 40 0.25 0 2 1.47 414.25 0.013 0 5 80 90
47.06 StandHyd 5 74.95 0.526 0.526 2.78 40 0.25 0 2 2.78 706.87 0.013 0 5 81 91
48.01 StandHyd 5 102.63 0.304 0.276 2.89 40 0.25 0 2 2.89 827.16 0.013 0 5 62 79
48.02 StandHyd 5 176.75 0.545 0.514 2.79 40 0.25 0 2 2.79 1085.51 0.013 0 5 69 84
48.03 StandHyd 5 576.13 0.614 0.570 3.56 40 0.25 0 2 3.56 1959.81 0.013 0 5 69 84
48.04 StandHyd 5 606.03 0.666 0.641 2.85 40 0.25 0 2 2.85 2010.02 0.013 0 5 68 83
48.05 StandHyd 5 835.60 0.636 0.605 2.87 40 0.25 0 2 2.87 2360.23 0.013 0 5 71 85
48.06 StandHyd 5 595.91 0.642 0.605 2.63 40 0.25 0 2 2.63 1993.17 0.013 0 5 73 86
48.07 StandHyd 5 582.53 0.594 0.557 3.39 40 0.25 0 2 3.39 1970.67 0.013 0 5 80 90
48.08 StandHyd 5 333.42 0.473 0.443 3.68 40 0.25 0 2 3.68 1490.91 0.013 0 5 80 90
49.01 StandHyd 5 222.32 0.585 0.543 5.16 40 0.25 0 2 5.16 1217.43 0.013 0 5 81 91
49.02 StandHyd 5 168.03 0.561 0.511 4.02 40 0.25 0 2 4.02 1058.40 0.013 0 5 77 89
49.03 StandHyd 5 648.73 0.761 0.736 2.16 40 0.25 0 2 2.16 2079.63 0.013 0 5 80 90
49.04 StandHyd 5 426.33 0.526 0.506 4.88 40 0.25 0 2 4.88 1685.88 0.013 0 5 91 96
49.05 StandHyd 5 130.67 0.584 0.554 5.27 40 0.25 0 2 5.27 933.35 0.013 0 5 93 97
49.06 StandHyd 5 428.54 0.774 0.742 3.41 40 0.25 0 2 3.41 1690.25 0.013 0 5 93 97
49.07 StandHyd 5 489.75 0.637 0.609 3.92 40 0.25 0 2 3.92 1806.93 0.013 0 5 89 95
50.01 StandHyd 5 520.87 0.558 0.520 3.30 40 0.25 0 2 3.30 1863.46 0.013 0 5 66 81
50.02 StandHyd 5 554.11 0.630 0.585 2.02 40 0.25 0 2 2.02 1922.00 0.013 0 5 66 81
50.03 StandHyd 5 184.80 0.515 0.469 3.32 40 0.25 0 2 3.32 1109.95 0.013 0 5 69 84
50.04 StandHyd 5 525.54 0.545 0.493 3.25 40 0.25 0 2 3.25 1871.79 0.013 0 5 80 90
50.05 StandHyd 5 390.40 0.457 0.428 3.03 40 0.25 0 2 3.03 1613.28 0.013 0 5 64 81
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Calibrated NasHyd for minor events 1/2:

NHYD Catchment ID Command DT [min] AREA [ha] DWF [cms] N TP [hr] IA [mm]
CN AMC 

II *
NHYD Catchment ID Command DT [min] AREA [ha] DWF [cms] N TP [hr] IA [mm]

CN AMC 
II *

1 01.01 NasHyd 5 99.93 0 1.5 2.44 10.0 56.4 125 10.27 NasHyd 5 194.01 0 1.5 3.48 12.0 67.2
3 01.03 NasHyd 5 73.58 0 1.5 1.33 34.1 57.4 126 10.28 NasHyd 5 78.78 0 1.5 2.24 36.2 70.4
4 01.04 NasHyd 5 275.70 0 1.5 2.79 10.0 72.7 127 10.29 NasHyd 5 51.52 0 1.5 1.96 22.7 68.8
5 01.05 NasHyd 5 423.49 0 1.5 3.61 10.0 56.4 128 10.30 NasHyd 5 344.73 0 1.5 5.60 49.7 70.4
6 01.06 NasHyd 5 700.54 0 1.5 5.55 10.0 75.6 129 10.31 NasHyd 5 268.47 0 1.5 4.62 52.1 68.8
7 01.07 NasHyd 5 464.50 0 1.5 4.13 10.0 73.7 130 10.32 NasHyd 5 303.38 0 1.5 6.06 52.1 71.2
8 01.08 NasHyd 5 285.26 0 1.5 3.05 10.0 74.6 131 10.33 NasHyd 5 409.92 0 1.5 7.10 52.1 70.4
9 02.01 NasHyd 5 481.20 0 1.5 3.65 10.0 56.4 132 10.34 NasHyd 5 375.83 0 1.5 4.30 52.1 70.4

10 02.02 NasHyd 5 141.81 0 1.5 1.96 10.0 56.4 133 11.01 NasHyd 5 283.72 0 1.5 6.29 10.0 56.6
11 02.03 NasHyd 5 416.72 0 1.5 3.51 10.0 56.4 134 11.02 NasHyd 5 81.39 0 1.5 1.94 10.0 71.9
12 02.04 NasHyd 5 186.97 0 1.5 1.73 10.0 56.4 136 11.04 NasHyd 5 153.02 0 1.5 2.75 10.0 62.7
13 02.05 NasHyd 5 75.62 0 1.5 1.83 10.0 56.4 137 11.05 NasHyd 5 214.33 0 1.5 2.84 10.0 68.9
14 02.06 NasHyd 5 396.73 0 1.5 3.04 10.0 56.4 138 12.01 NasHyd 5 352.43 0 1.5 4.98 10.0 68.9
15 03.01 NasHyd 5 15.38 0 1.5 0.49 10.0 56.4 139 12.02 NasHyd 5 191.69 0 1.5 2.60 10.0 71.2
16 03.02 NasHyd 5 105.58 0 1.5 1.43 22.8 56.4 140 12.03 NasHyd 5 317.88 0 1.5 2.76 10.0 71.2
17 03.03 NasHyd 5 173.38 0 1.5 1.93 35.7 52.6 142 13.02 NasHyd 5 81.10 0 3.0 1.02 10.0 66.1
18 03.04 NasHyd 5 296.86 0 1.5 1.98 10.0 56.4 145 13.05 NasHyd 5 18.63 0 3.0 0.61 10.0 64.4
19 03.05 NasHyd 5 439.60 0 1.5 4.25 43.4 56.4 153 13.13 NasHyd 5 175.92 0 3.0 2.76 10.0 72.2
20 04.01 NasHyd 5 478.77 0 1.5 2.94 43.4 67.9 155 13.15 NasHyd 5 33.66 0 1.5 1.49 10.0 75.8
21 04.02 NasHyd 5 398.59 0 1.5 2.66 43.4 57.4 156 13.16 NasHyd 5 51.02 0 1.5 1.50 10.0 62.7
22 04.03 NasHyd 5 186.08 0 1.5 2.38 27.6 66.0 160 13.20 NasHyd 5 30.56 0 1.5 0.90 10.0 68.9
23 04.04 NasHyd 5 588.67 0 1.5 3.98 43.4 56.4 161 13.21 NasHyd 5 24.34 0 1.5 0.96 10.0 59.7
24 04.05 NasHyd 5 291.29 0 1.5 2.29 43.4 56.4 166 13.26 NasHyd 5 91.38 0 1.5 2.60 10.0 66.6
25 04.06 NasHyd 5 480.45 0 1.5 3.61 43.4 64.1 169 13.29 NasHyd 5 177.99 0 1.5 4.85 10.0 58.2
26 04.07 NasHyd 5 302.36 0 1.5 2.58 27.3 56.4 170 13.30 NasHyd 5 217.41 0 1.5 3.08 10.0 68.9
27 04.08 NasHyd 5 283.63 0 1.5 2.96 43.4 56.4 171 13.31 NasHyd 5 145.21 0 1.5 4.26 10.0 53.6
28 05.01 NasHyd 5 254.27 0 1.5 2.28 22.2 63.1 173 14.02 NasHyd 5 76.07 0 1.5 1.06 14.4 62.0
29 05.02 NasHyd 5 136.15 0 1.5 2.46 43.4 57.4 174 14.03 NasHyd 5 8.89 0 1.5 0.34 14.4 58.0
30 05.03 NasHyd 5 438.15 0 1.5 4.11 43.4 63.1 175 14.04 NasHyd 5 90.32 0 1.5 1.52 14.4 66.0
31 05.04 NasHyd 5 285.81 0 1.5 2.59 36.8 63.1 176 14.05 NasHyd 5 238.01 0 1.5 1.52 14.4 65.0
32 05.05 NasHyd 5 50.20 0 1.5 1.10 26.3 58.3 177 14.06 NasHyd 5 134.83 0 1.5 1.84 14.4 62.0
33 05.06 NasHyd 5 581.39 0 1.5 3.63 42.6 59.3 181 14.10 NasHyd 5 60.95 0 1.5 0.82 14.4 58.0
34 05.07 NasHyd 5 270.38 0 1.5 2.65 10.0 56.4 182 14.11 NasHyd 5 30.56 0 1.5 0.90 14.4 58.0
35 05.08 NasHyd 5 208.58 0 1.5 1.85 30.9 61.2 183 14.12 NasHyd 5 43.77 0 1.5 0.81 14.4 54.0
36 05.09 NasHyd 5 487.07 0 1.5 4.18 43.4 63.1 184 14.13 NasHyd 5 47.60 0 1.5 1.17 14.4 55.0
37 06.01 NasHyd 5 28.96 0 1.5 0.81 43.4 72.7 185 14.14 NasHyd 5 30.80 0 1.5 0.78 14.4 58.0
38 06.02 NasHyd 5 81.21 0 1.5 1.70 10.0 64.1 186 14.15 NasHyd 5 13.67 0 1.5 0.61 26.2 65.0
39 06.03 NasHyd 5 130.58 0 1.5 1.36 10.0 93.7 187 14.16 NasHyd 5 30.51 0 1.5 0.81 14.4 58.0
40 06.04 NasHyd 5 71.99 0 1.5 0.93 10.0 89.9 189 14.18 NasHyd 5 10.73 0 3.0 0.18 34.7 78.0
41 06.05 NasHyd 5 13.32 0 1.5 0.63 10.0 94.7 198 14.27 NasHyd 5 11.88 0 1.5 0.44 11.9 62.0
45 06.09 NasHyd 5 130.79 0 1.5 1.79 13.4 67.0 199 14.28 NasHyd 5 4.35 0 3.0 0.22 34.7 64.0
46 06.10 NasHyd 5 157.89 0 1.5 2.35 12.9 63.1 204 14.33 NasHyd 5 90.00 0 1.5 1.28 31.9 48.0
51 06.15 NasHyd 5 9.24 0 1.5 0.49 14.9 72.7 207 14.36 NasHyd 5 23.76 0 3.0 0.54 34.7 67.0
52 06.16 NasHyd 5 74.70 0 1.5 1.09 7.5 61.2 208 14.37 NasHyd 5 20.56 0 3.0 0.63 34.7 71.0
53 06.17 NasHyd 5 87.63 0 1.5 1.55 10.0 70.8 214 14.43 NasHyd 5 25.97 0 3.0 0.50 34.7 67.0
55 06.19 NasHyd 5 125.55 0 1.5 1.55 10.0 66.0 218 14.47 NasHyd 5 17.99 0 1.5 0.51 14.4 49.0
56 06.20 NasHyd 5 14.35 0 1.5 0.66 10.0 80.3 226 14.55 NasHyd 5 290.21 0 1.5 2.05 14.4 54.0
57 06.21 NasHyd 5 337.07 0 1.5 3.06 43.4 61.2 227 15.01 NasHyd 5 67.77 0 1.5 0.99 14.4 64.0
58 07.01 NasHyd 5 72.54 0 1.5 1.46 43.4 58.3 228 15.02 NasHyd 5 64.49 0 1.5 0.95 14.4 62.0
59 07.02 NasHyd 5 395.37 0 1.5 3.81 43.4 61.2 229 15.03 NasHyd 5 42.37 0 1.5 0.78 47.0 60.0
60 07.03 NasHyd 5 35.34 0 1.5 1.13 10.0 57.4 230 15.04 NasHyd 5 154.91 0 1.5 1.86 14.4 64.0
62 07.05 NasHyd 5 192.25 0 1.5 2.15 43.4 67.9 231 15.05 NasHyd 5 149.00 0 1.5 1.14 25.6 66.0
63 07.06 NasHyd 5 356.24 0 1.5 2.85 43.4 63.1 232 15.06 NasHyd 5 70.33 0 1.5 1.01 39.2 46.0
64 07.07 NasHyd 5 225.00 0 1.5 2.85 43.4 65.0 236 15.10 NasHyd 5 98.48 0 1.5 0.88 26.9 50.0
65 07.08 NasHyd 5 84.23 0 1.5 1.58 10.0 82.3 237 15.11 NasHyd 5 160.46 0 1.5 1.26 46.3 46.0
66 07.09 NasHyd 5 472.25 0 1.5 3.75 43.4 65.0 239 15.13 NasHyd 5 311.06 0 1.5 2.72 52.1 60.0
67 07.10 NasHyd 5 327.27 0 1.5 2.01 30.6 67.9 240 15.14 NasHyd 5 151.76 0 1.5 1.35 52.1 46.0
68 07.11 NasHyd 5 398.57 0 1.5 2.56 43.4 61.2 242 15.16 NasHyd 5 91.28 0 1.5 1.80 14.4 62.0
69 07.12 NasHyd 5 171.05 0 1.5 2.25 10.0 74.6 247 15.21 NasHyd 5 407.16 0 1.5 3.13 52.1 50.0
70 07.13 NasHyd 5 133.18 0 1.5 1.94 43.4 74.6 248 15.22 NasHyd 5 89.27 0 1.5 1.22 14.4 50.0
71 07.14 NasHyd 5 97.36 0 1.5 1.63 10.0 68.9 249 15.23 NasHyd 5 84.39 0 1.5 1.26 52.1 62.0
72 07.15 NasHyd 5 202.69 0 1.5 2.14 23.1 74.6 250 15.24 NasHyd 5 31.57 0 1.5 0.61 10.0 58.0
73 08.01 NasHyd 5 346.79 0 1.5 4.31 43.4 66.6 251 15.25 NasHyd 5 21.18 0 3.0 0.42 34.7 48.0
74 08.02 NasHyd 5 253.74 0 1.5 2.42 10.0 65.8 252 15.26 NasHyd 5 151.99 0 1.5 2.74 14.4 64.0
75 08.03 NasHyd 5 345.35 0 1.5 3.32 43.4 56.6 254 15.28 NasHyd 5 119.04 0 1.5 1.39 52.1 58.0
76 08.04 NasHyd 5 87.33 0 1.5 1.68 43.4 52.8 255 15.29 NasHyd 5 57.13 0 1.5 0.90 52.1 50.0
77 08.05 NasHyd 5 160.87 0 1.5 2.09 43.4 56.6 256 15.30 NasHyd 5 114.69 0 1.5 1.22 52.1 58.0
78 08.06 NasHyd 5 239.80 0 1.5 3.15 43.4 68.9 257 15.31 NasHyd 5 146.51 0 1.5 1.17 52.1 50.0
81 08.09 NasHyd 5 259.20 0 1.5 2.30 32.7 62.7 258 15.32 NasHyd 5 46.00 0 3.0 0.79 34.7 64.0
82 08.10 NasHyd 5 172.02 0 1.5 2.46 43.4 59.3 259 16.01 NasHyd 5 137.69 0 1.5 1.99 14.4 62.0
83 08.11 NasHyd 5 80.90 0 1.5 1.85 19.7 86.1 260 16.02 NasHyd 5 173.60 0 1.5 1.62 14.4 61.0
84 08.12 NasHyd 5 137.06 0 1.5 1.20 40.1 79.4 261 16.03 NasHyd 5 139.51 0 1.5 1.39 14.4 64.0
85 08.13 NasHyd 5 360.48 0 1.5 2.51 43.4 67.9 262 16.04 NasHyd 5 87.27 0 1.5 1.39 14.4 60.0
93 09.08 NasHyd 5 283.46 0 1.5 4.04 10.0 70.4 263 16.05 NasHyd 5 134.05 0 1.5 1.36 14.4 62.0
94 09.09 NasHyd 5 161.42 0 1.5 3.57 10.0 66.6 264 16.06 NasHyd 5 167.30 0 1.5 2.03 14.4 62.0
95 09.10 NasHyd 5 327.28 0 1.5 3.69 10.0 68.9 265 16.07 NasHyd 5 58.62 0 1.5 0.93 14.4 62.0
96 09.11 NasHyd 5 146.76 0 1.5 2.63 10.0 68.1 266 16.08 NasHyd 5 303.85 0 1.5 2.71 14.4 62.0
97 09.12 NasHyd 5 162.52 0 1.5 1.92 10.0 63.5 267 16.09 NasHyd 5 137.77 0 1.5 1.36 25.9 62.0
98 09.13 NasHyd 5 398.53 0 1.5 3.00 43.4 63.5 268 16.10 NasHyd 5 311.05 0 1.5 2.30 52.1 60.0
99 10.01 NasHyd 5 17.90 0 1.5 1.04 10.0 70.4 269 16.11 NasHyd 5 173.61 0 1.5 1.37 39.8 64.0

100 10.02 NasHyd 5 51.68 0 1.5 1.94 12.0 63.2 270 16.12 NasHyd 5 128.59 0 1.5 1.46 32.3 57.0
102 10.04 NasHyd 5 150.31 0 1.5 4.20 12.0 71.2 271 16.13 NasHyd 5 126.91 0 1.5 1.10 52.1 53.0
103 10.05 NasHyd 5 119.72 0 1.5 3.02 12.0 68.0 272 16.14 NasHyd 5 91.34 0 1.5 1.04 14.4 62.0
105 10.07 NasHyd 5 124.35 0 1.5 2.86 12.0 70.4 273 16.15 NasHyd 5 59.08 0 1.5 0.78 14.4 64.0
106 10.08 NasHyd 5 169.08 0 1.5 3.70 12.0 68.8 274 16.16 NasHyd 5 100.66 0 1.5 1.41 14.4 64.0
107 10.09 NasHyd 5 83.84 0 1.5 3.58 12.0 63.2 275 16.17 NasHyd 5 21.53 0 1.5 0.45 14.4 62.0
108 10.10 NasHyd 5 57.05 0 1.5 1.78 12.0 70.4 277 16.19 NasHyd 5 128.71 0 1.5 1.45 14.4 61.0
109 10.11 NasHyd 5 85.27 0 1.5 2.62 12.0 70.4 278 16.20 NasHyd 5 252.13 0 1.5 2.57 14.4 50.0
110 10.12 NasHyd 5 89.10 0 1.5 2.40 12.0 70.4 282 16.24 NasHyd 5 43.00 0 1.5 0.93 52.1 51.0
111 10.13 NasHyd 5 116.21 0 1.5 2.52 12.0 71.2 283 17.01 NasHyd 5 34.58 0 1.5 0.62 14.4 60.0
112 10.14 NasHyd 5 175.60 0 1.5 3.18 12.0 67.2 284 17.02 NasHyd 5 45.97 0 1.5 1.03 14.4 64.0
113 10.15 NasHyd 5 267.62 0 1.5 4.16 52.1 66.4 288 17.06 NasHyd 5 480.44 0 1.5 3.20 52.1 64.0
114 10.16 NasHyd 5 239.55 0 1.5 2.80 52.1 71.2 289 17.07 NasHyd 5 365.24 0 1.5 2.98 52.1 64.0
115 10.17 NasHyd 5 200.90 0 1.5 3.54 44.9 66.4 290 17.08 NasHyd 5 111.48 0 1.5 1.17 14.4 61.0
116 10.18 NasHyd 5 66.56 0 1.5 3.06 52.1 68.0 291 17.09 NasHyd 5 138.00 0 1.5 1.51 52.1 62.0
117 10.19 NasHyd 5 127.50 0 1.5 2.82 52.1 67.2 292 17.10 NasHyd 5 262.27 0 1.5 0.76 18.4 62.0
118 10.20 NasHyd 5 145.99 0 1.5 2.46 52.1 60.0 293 17.11 NasHyd 5 298.45 0 1.5 2.05 52.1 62.0
119 10.21 NasHyd 5 414.29 0 1.5 3.46 52.1 66.4 294 17.12 NasHyd 5 410.21 0 1.5 2.76 27.2 54.0
120 10.22 NasHyd 5 285.95 0 1.5 4.42 52.1 59.2 295 17.13 NasHyd 5 320.24 0 3.0 2.17 34.7 63.0
121 10.23 NasHyd 5 422.02 0 1.5 5.20 52.1 64.0 296 18.01 NasHyd 5 95.92 0 1.5 1.15 14.4 58.0
122 10.24 NasHyd 5 250.47 0 1.5 5.56 12.0 71.2 298 18.03 NasHyd 5 178.76 0 1.5 2.56 14.4 62.0
123 10.25 NasHyd 5 324.82 0 1.5 4.50 12.0 70.4 299 18.04 NasHyd 5 136.19 0 1.5 2.31 14.4 61.0
124 10.26 NasHyd 5 189.66 0 1.5 3.86 12.0 68.0 301 18.06 NasHyd 5 74.77 0 1.5 1.11 14.4 58.0
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Calibrated NasHyd for minor events 2/2:

NHYD Catchment ID Command DT [min] AREA [ha] DWF [cms] N TP [hr] IA [mm]
CN AMC 

II *
NHYD Catchment ID Command DT [min] AREA [ha] DWF [cms] N TP [hr] IA [mm]

CN AMC 
II *

302 18.07 NasHyd 5 153.74 0 1.5 2.24 14.4 64.0 485 32.04 NasHyd 5 12.12 0 1.5 2.47 10.0 67.2
303 18.08 NasHyd 5 244.00 0 1.5 2.54 14.4 66.0 487 32.06 NasHyd 5 27.22 0 1.5 2.87 10.0 64.0
304 18.09 NasHyd 5 112.25 0 1.5 2.15 14.4 58.0 491 32.10 NasHyd 5 32.42 0 1.5 2.36 10.0 60.0
305 18.10 NasHyd 5 112.36 0 1.5 1.77 14.4 64.0 494 32.13 NasHyd 5 7.11 0 1.5 1.11 10.0 60.8
306 18.11 NasHyd 5 226.56 0 1.5 2.19 14.4 62.0 496 32.15 NasHyd 5 16.91 0 1.5 2.31 10.0 67.2
307 18.12 NasHyd 5 228.18 0 1.5 2.24 14.4 62.0 499 32.18 NasHyd 5 52.08 0 1.5 2.67 10.0 72.0
308 19.01 NasHyd 5 200.88 0 1.5 2.22 14.4 57.0 500 32.19 NasHyd 5 42.74 0 1.5 2.71 10.0 72.8
309 19.02 NasHyd 5 134.95 0 1.5 1.86 14.4 57.0 501 32.20 NasHyd 5 25.17 0 1.5 1.42 10.0 70.4
310 19.03 NasHyd 5 125.54 0 1.5 1.89 14.4 64.0 502 32.21 NasHyd 5 17.61 0 1.5 1.16 10.0 64.0
312 19.05 NasHyd 5 37.68 0 1.5 0.94 14.4 64.0 503 32.22 NasHyd 5 54.85 0 1.5 2.84 10.0 72.8
313 19.06 NasHyd 5 98.19 0 1.5 2.35 14.4 64.0 504 32.23 NasHyd 5 19.72 0 1.5 1.51 10.0 64.0
314 19.07 NasHyd 5 133.93 0 1.5 2.04 14.4 66.0 505 32.24 NasHyd 5 48.82 0 1.5 2.56 10.0 70.4
315 19.08 NasHyd 5 167.71 0 1.5 3.00 14.4 65.0 506 32.25 NasHyd 5 18.03 0 1.5 1.33 10.0 63.2
316 19.09 NasHyd 5 211.25 0 1.5 2.95 14.4 65.0 507 32.26 NasHyd 5 110.45 0 1.5 4.00 10.0 71.2
317 19.10 NasHyd 5 115.17 0 1.5 1.44 14.4 66.0 508 32.27 NasHyd 5 104.03 0 1.5 4.00 10.0 68.8
321 19.14 NasHyd 5 132.10 0 1.5 1.35 14.4 64.0 509 32.28 NasHyd 5 141.15 0 1.5 3.38 10.0 72.8
322 19.15 NasHyd 5 125.61 0 1.5 1.54 14.4 64.0 511 33.01 NasHyd 5 77.70 0 1.5 5.91 10.0 66.4
323 19.16 NasHyd 5 122.71 0 1.5 1.65 14.4 65.0 512 33.02 NasHyd 5 107.01 0 1.5 6.36 10.0 66.4
324 19.17 NasHyd 5 98.58 0 1.5 1.44 14.4 64.0 518 33.08 NasHyd 5 16.84 0 1.5 1.09 10.0 64.0
325 19.18 NasHyd 5 246.11 0 1.5 2.41 14.4 64.0 520 33.10 NasHyd 5 23.15 0 1.5 1.96 10.0 70.4
326 19.19 NasHyd 5 72.43 0 1.5 0.92 14.4 64.0 524 33.14 NasHyd 5 99.55 0 1.5 2.98 10.0 76.8
327 19.20 NasHyd 5 258.00 0 1.5 2.11 14.4 62.0 525 33.15 NasHyd 5 58.49 0 1.5 2.98 10.0 76.0
328 20.01 NasHyd 5 139.12 0 1.5 1.98 14.4 60.0 526 33.16 NasHyd 5 84.72 0 1.5 2.82 10.0 76.0
329 20.02 NasHyd 5 219.14 0 1.5 3.05 14.4 65.0 527 34.01 NasHyd 5 69.88 0 1.5 4.18 10.0 71.2
330 20.03 NasHyd 5 23.23 0 1.5 0.82 14.4 50.0 528 34.02 NasHyd 5 243.00 0 1.5 8.80 10.0 70.4
331 20.04 NasHyd 5 159.69 0 1.5 1.85 14.4 58.0 529 34.03 NasHyd 5 101.81 0 1.5 3.31 10.0 75.2
332 20.05 NasHyd 5 191.39 0 1.5 2.30 14.4 64.0 530 34.04 NasHyd 5 99.56 0 1.5 5.18 10.0 72.0
333 20.06 NasHyd 5 198.86 0 1.5 2.09 14.4 64.0 531 34.05 NasHyd 5 221.44 0 1.5 6.58 10.0 72.8
334 20.07 NasHyd 5 217.96 0 1.5 2.36 14.4 64.0 532 34.06 NasHyd 5 109.68 0 1.5 5.29 10.0 70.4
339 21.05 NasHyd 5 153.35 0 1.5 1.72 14.4 50.0 533 34.07 NasHyd 5 148.96 0 1.5 5.20 10.0 68.8
342 21.08 NasHyd 5 185.48 0 1.5 2.97 14.4 58.0 534 34.08 NasHyd 5 362.89 0 1.5 8.11 10.0 68.0
343 21.09 NasHyd 5 84.95 0 1.5 1.37 14.4 55.0 535 34.09 NasHyd 5 368.77 0 1.5 7.31 10.0 64.0
346 21.12 NasHyd 5 61.82 0 1.5 1.16 14.4 61.0 536 35.01 NasHyd 5 87.09 0 1.5 3.82 10.0 72.8

7278 22.01 NasHyd 5 88.17 0 1.5 1.71 10.0 83.0 542 35.07 NasHyd 5 7.14 0 1.5 1.84 10.0 68.8
7351 22.02 NasHyd 5 56.36 0 1.5 1.37 10.0 80.0 544 35.09 NasHyd 5 28.06 0 1.5 1.51 10.0 66.4
7356 22.03 NasHyd 5 37.99 0 1.5 0.84 10.0 87.0 546 35.11 NasHyd 5 47.52 0 1.5 1.82 10.0 72.8
7365 22.04 NasHyd 5 72.49 0 1.5 1.62 10.0 89.0 548 35.13 NasHyd 5 214.45 0 1.5 8.33 10.0 71.2
7361 22.05 NasHyd 5 148.89 0 1.5 3.12 10.0 72.0 549 35.14 NasHyd 5 32.02 0 1.5 1.71 10.0 72.0
7364 22.06 NasHyd 5 125.59 0 1.5 2.45 10.0 76.0 554 36.04 NasHyd 5 33.85 0 1.5 2.31 10.0 66.4
7283 22.07 NasHyd 5 78.78 0 1.5 1.98 10.0 87.0 555 36.05 NasHyd 5 80.53 0 1.5 2.64 10.0 70.4
7287 22.08 NasHyd 5 38.86 0 1.5 0.95 10.0 83.0 557 36.07 NasHyd 5 228.90 0 1.5 6.00 10.0 72.0
7292 22.09 NasHyd 5 9.03 0 1.5 0.41 10.0 77.0 558 36.08 NasHyd 5 79.28 0 1.5 2.40 10.0 72.8
7348 22.10 NasHyd 5 36.39 0 1.5 1.44 10.0 78.0 559 36.09 NasHyd 5 87.86 0 1.5 3.33 10.0 71.2
7296 22.11 NasHyd 5 32.26 0 1.5 1.01 10.0 87.0 560 36.10 NasHyd 5 339.61 0 1.5 5.29 10.0 72.0
7300 22.12 NasHyd 5 53.98 0 1.5 1.45 10.0 87.0 561 36.11 NasHyd 5 146.57 0 1.5 4.64 10.0 71.2
7303 22.13 NasHyd 5 87.75 0 1.5 2.16 10.0 87.0 562 37.01 NasHyd 5 306.23 0 1.5 5.02 10.0 71.2
7307 22.14 NasHyd 5 46.46 0 1.5 1.55 10.0 80.0 563 37.02 NasHyd 5 26.85 0 1.5 1.71 10.0 72.0
7308 22.15 NasHyd 5 45.11 0 1.5 1.60 10.0 87.0 564 37.03 NasHyd 5 145.14 0 1.5 4.84 10.0 68.0
7311 22.16 NasHyd 5 70.73 0 1.5 1.75 10.0 73.0 565 37.04 NasHyd 5 141.48 0 1.5 4.44 10.0 68.8
7313 22.17 NasHyd 5 22.43 0 1.5 0.70 10.0 81.0 566 37.05 NasHyd 5 365.26 0 1.5 6.64 10.0 64.0
7347 22.18 NasHyd 5 127.24 0 1.5 2.59 10.0 71.0 567 37.06 NasHyd 5 105.51 0 1.5 3.24 10.0 70.4
7318 22.19 NasHyd 5 55.21 0 1.5 1.51 10.0 89.0 568 37.07 NasHyd 5 235.25 0 1.5 8.31 10.0 70.4
7346 22.21 NasHyd 5 95.48 0 1.5 1.37 10.0 66.0 569 37.08 NasHyd 5 284.55 0 1.5 9.71 10.0 71.2
7337 22.26 NasHyd 5 68.13 0 1.5 1.69 10.0 80.0 570 37.09 NasHyd 5 299.42 0 1.5 6.91 10.0 68.8
7345 22.29 NasHyd 5 111.62 0 1.5 2.59 10.0 75.0 571 37.10 NasHyd 5 125.88 0 1.5 3.62 10.0 75.2
7371 23.06 NasHyd 5 22.37 0 1.5 0.48 10.0 82.0 572 37.11 NasHyd 5 188.91 0 1.5 4.24 10.0 76.0
7367 23.07 NasHyd 5 22.70 0 1.5 0.81 10.0 81.0 573 37.12 NasHyd 5 192.77 0 1.5 8.16 10.0 75.2
7368 23.09 NasHyd 5 56.19 0 1.5 2.24 10.0 86.0 575 38.02 NasHyd 5 135.85 0 1.5 4.29 10.0 75.2
7366 23.10 NasHyd 5 135.28 0 1.5 2.01 10.0 82.0 577 38.04 NasHyd 5 142.38 0 1.5 4.42 10.0 72.8
7427 24.04 NasHyd 5 68.57 0 1.5 1.04 10.0 86.0 578 38.05 NasHyd 5 47.43 0 1.5 1.82 10.0 72.8
7404 24.06 NasHyd 5 187.77 0 1.5 2.98 10.0 86.0 579 38.06 NasHyd 5 173.74 0 1.5 4.69 10.0 72.0
7409 24.08 NasHyd 5 143.85 0 1.5 2.48 10.0 86.0 580 38.07 NasHyd 5 293.26 0 1.5 10.11 10.0 68.8
7414 24.09 NasHyd 5 44.87 0 1.5 0.79 10.0 86.0 581 39.01 NasHyd 5 12.89 0 1.5 1.36 10.0 68.8
7417 24.10 NasHyd 5 90.03 0 1.5 1.52 10.0 89.0 582 39.02 NasHyd 5 26.29 0 1.5 1.60 10.0 68.0
7446 25.05 NasHyd 5 31.37 0 1.5 0.84 10.0 82.0 584 39.04 NasHyd 5 38.49 0 1.5 3.91 10.0 70.4
7438 25.11 NasHyd 5 25.11 0 1.5 0.65 10.0 78.0 589 39.09 NasHyd 5 35.59 0 1.5 3.18 10.0 70.4
7439 25.13 NasHyd 5 117.95 0 1.5 2.51 10.0 90.0 590 39.10 NasHyd 5 25.19 0 1.5 1.89 10.0 75.2
7437 25.14 NasHyd 5 31.24 0 1.5 0.82 10.0 85.0 591 39.11 NasHyd 5 21.40 0 1.5 1.44 10.0 76.8
7436 25.15 NasHyd 5 119.96 0 1.5 2.04 10.0 86.0 593 39.13 NasHyd 5 108.88 0 1.5 5.91 10.0 71.2
7482 26.01 NasHyd 5 13.79 0 3.0 0.50 10.0 81.8 594 40.01 NasHyd 5 265.88 0 3.0 3.20 10.0 77.0
7461 26.02 NasHyd 5 65.48 0 3.0 1.61 10.0 80.0 595 40.02 NasHyd 5 14.17 0 3.0 0.46 10.0 87.0
7457 26.05 NasHyd 5 6.84 0 3.0 0.33 10.0 68.7 597 40.04 NasHyd 5 5.39 0 3.0 0.41 10.0 83.0
7464 26.09 NasHyd 5 39.84 0 3.0 1.22 10.0 81.8 598 40.05 NasHyd 5 13.19 0 3.0 0.72 10.0 79.0
438 27.05 NasHyd 5 43.54 0 3.0 1.38 10.0 78.3 600 40.07 NasHyd 5 21.83 0 1.5 1.58 10.0 64.0
449 28.01 NasHyd 5 223.28 0 1.5 6.44 10.0 68.8 601 40.08 NasHyd 5 10.02 0 1.5 1.49 10.0 64.0
450 28.02 NasHyd 5 342.48 0 1.5 4.04 10.0 64.0 602 40.09 NasHyd 5 20.88 0 3.0 0.68 10.0 99.0
451 28.03 NasHyd 5 323.01 0 1.5 4.60 10.0 66.4 607 41.01 NasHyd 5 163.14 0 3.0 2.89 10.0 95.0
452 29.01 NasHyd 5 19.25 0 1.5 2.20 10.0 63.2 608 41.02 NasHyd 5 47.19 0 3.0 1.68 10.0 90.0
454 29.03 NasHyd 5 26.03 0 1.5 2.89 10.0 62.4 609 41.03 NasHyd 5 73.72 0 3.0 1.90 10.0 93.0
457 29.06 NasHyd 5 15.54 0 1.5 1.56 10.0 68.0 611 41.05 NasHyd 5 62.92 0 3.0 1.71 10.0 95.0
460 29.09 NasHyd 5 15.74 0 1.5 1.22 10.0 64.0 612 41.06 NasHyd 5 127.87 0 3.0 1.90 10.0 93.0
461 29.10 NasHyd 5 25.28 0 1.5 1.89 10.0 67.2 613 41.07 NasHyd 5 101.08 0 3.0 2.53 10.0 92.0
462 29.11 NasHyd 5 19.14 0 1.5 1.69 10.0 70.4 614 41.08 NasHyd 5 362.27 0 3.0 3.09 10.0 94.0
463 29.12 NasHyd 5 16.93 0 1.5 1.60 10.0 70.4 615 42.01 NasHyd 5 47.19 0 3.0 1.58 10.0 98.0
464 29.13 NasHyd 5 41.10 0 1.5 3.16 10.0 76.0 616 42.02 NasHyd 5 23.03 0 3.0 1.01 10.0 93.0
466 29.15 NasHyd 5 114.47 0 1.5 3.69 10.0 70.4 624 42.10 NasHyd 5 15.77 0 3.0 0.87 10.0 89.0
467 29.16 NasHyd 5 244.92 0 1.5 6.84 10.0 66.4 626 42.12 NasHyd 5 6.62 0 3.0 0.41 10.0 82.0
468 30.01 NasHyd 5 20.42 0 1.5 1.51 10.0 62.4 631 42.17 NasHyd 5 25.55 0 3.0 1.11 10.0 99.0
469 30.02 NasHyd 5 341.04 0 1.5 5.49 10.0 71.2 632 43.01 NasHyd 5 226.69 0 3.0 3.45 10.0 95.0
470 30.03 NasHyd 5 55.31 0 1.5 3.16 10.0 62.4 633 43.02 NasHyd 5 129.13 0 3.0 2.15 10.0 98.0
471 30.04 NasHyd 5 352.36 0 1.5 6.78 10.0 71.2 634 43.03 NasHyd 5 63.04 0 3.0 2.76 10.0 94.0
472 30.05 NasHyd 5 112.75 0 1.5 3.51 10.0 70.4 635 43.04 NasHyd 5 24.96 0 3.0 1.00 10.0 95.0
473 30.06 NasHyd 5 146.61 0 1.5 5.36 10.0 68.8 636 43.05 NasHyd 5 39.74 0 3.0 1.63 10.0 99.0
474 30.07 NasHyd 5 76.84 0 1.5 4.36 10.0 68.8 637 43.06 NasHyd 5 35.79 0 3.0 1.17 10.0 92.0
475 30.08 NasHyd 5 28.62 0 1.5 1.09 10.0 70.4 638 43.07 NasHyd 5 35.71 0 3.0 0.93 10.0 99.0
476 30.09 NasHyd 5 168.42 0 1.5 5.18 10.0 67.2 643 44.01 NasHyd 5 63.55 0 3.0 1.88 10.0 92.0
477 30.10 NasHyd 5 123.27 0 1.5 3.62 10.0 72.0 647 44.05 NasHyd 5 7.70 0 3.0 0.51 10.0 99.0
478 31.01 NasHyd 5 280.69 0 1.5 5.89 10.0 68.8 649 44.07 NasHyd 5 8.59 0 3.0 0.49 10.0 84.0
479 31.02 NasHyd 5 258.77 0 1.5 8.84 10.0 66.4 667 45.10 NasHyd 5 211.65 0 3.0 2.37 10.0 86.1
480 31.03 NasHyd 5 316.89 0 1.5 4.51 10.0 68.8 670 45.13 NasHyd 5 26.20 0 3.0 0.66 10.0 87.0
481 31.04 NasHyd 5 138.58 0 1.5 4.36 10.0 67.2 671 45.14 NasHyd 5 12.18 0 3.0 0.52 10.0 99.0
482 32.01 NasHyd 5 11.92 0 1.5 2.09 10.0 66.4 693 47.05 NasHyd 5 15.74 0 3.0 0.74 10.0 58.4
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Calibrated StandHyd for minor Events 1/2:

NHYD
Catchment 

ID
Command DT [min] AREA [ha] TIMP XIMP SLPP [%] LGP [m] MNP SCP [hr]

DPSI 
[mm]

SLPI [%] LGI [m] MNI SCI [hr] IA(mm)
CN AMC II 

*
2 01.02 StandHyd 5 52.70 0.406 0.354 2.71 40 0.25 0 2 2.71 592.73 0.013 0 5 58

42 06.06 StandHyd 5 34.47 0.529 0.465 1.84 40 0.25 0 2 1.84 479.37 0.013 0 5 90
43 06.07 StandHyd 5 6.64 0.701 0.698 1.75 40 0.25 0 2 1.75 210.40 0.013 0 5 66
44 06.08 StandHyd 5 40.39 0.336 0.289 2.63 40 0.25 0 2 2.63 518.91 0.013 0 5 69
47 06.11 StandHyd 5 32.92 0.395 0.355 3.23 40 0.25 0 2 3.23 468.47 0.013 0 5 77
48 06.12 StandHyd 5 89.40 0.342 0.309 2.75 40 0.25 0 2 2.75 772.01 0.013 0 5 77
49 06.13 StandHyd 5 36.07 0.474 0.419 3.30 40 0.25 0 2 3.30 490.37 0.013 0 5 77
50 06.14 StandHyd 5 8.60 0.317 0.282 2.36 40 0.25 0 2 2.36 239.44 0.013 0 5 68
54 06.18 StandHyd 5 6.61 0.592 0.533 1.55 40 0.25 0 2 1.55 209.92 0.013 0 5 69
61 07.04 StandHyd 5 94.71 0.184 0.161 3.29 40 0.25 0 2 3.29 794.61 0.013 0 5 68
79 08.07 StandHyd 5 31.82 0.385 0.282 4.79 40 0.25 0 2 4.79 460.58 0.013 0 5 55
80 08.08 StandHyd 5 25.20 0.488 0.396 3.50 40 0.25 0 2 3.50 409.88 0.013 0 5 95
86 09.01 StandHyd 5 144.60 0.499 0.454 3.38 40 0.25 0 2 3.38 981.84 0.013 0 5 68
87 09.02 StandHyd 5 59.73 0.518 0.463 4.00 40 0.25 0 2 4.00 631.03 0.013 0 5 68
88 09.03 StandHyd 5 154.34 0.551 0.502 2.81 40 0.25 0 2 2.81 1014.36 0.013 0 5 68
89 09.04 StandHyd 5 118.20 0.481 0.471 3.71 40 0.25 0 2 3.71 887.69 0.013 0 5 70
90 09.05 StandHyd 5 173.44 0.599 0.560 2.46 40 0.25 0 2 2.46 1075.30 0.013 0 5 70
91 09.06 StandHyd 5 11.41 0.665 0.594 3.25 40 0.25 0 2 3.25 275.80 0.013 0 5 70
92 09.07 StandHyd 5 85.84 0.841 0.764 3.88 40 0.25 0 2 3.88 756.48 0.013 0 5 69

101 10.03 StandHyd 5 113.28 0.597 0.538 3.48 40 0.25 0 2 3.48 869.02 0.013 0 6 70
104 10.06 StandHyd 5 24.32 0.608 0.541 3.33 40 0.25 0 2 3.33 402.66 0.013 0 6 72
135 11.03 StandHyd 5 88.21 0.660 0.605 2.52 40 0.25 0 2 2.52 766.86 0.013 0 5 71
141 13.01 StandHyd 5 54.06 0.307 0.277 4.11 40 0.25 0 2 4.11 600.33 0.013 0 5 73
143 13.03 StandHyd 5 95.71 0.274 0.243 5.48 40 0.25 0 2 5.48 798.79 0.013 0 5 60
144 13.04 StandHyd 5 29.33 0.530 0.482 6.02 40 0.25 0 2 6.02 442.19 0.013 0 5 84
146 13.06 StandHyd 5 43.68 0.342 0.303 6.86 40 0.25 0 2 6.86 539.63 0.013 0 5 67
147 13.07 StandHyd 5 191.12 0.506 0.459 4.88 40 0.25 0 2 4.88 1128.78 0.013 0 5 79
148 13.08 StandHyd 5 14.08 0.301 0.274 8.10 40 0.25 0 2 8.10 306.38 0.013 0 5 86
149 13.09 StandHyd 5 97.27 0.420 0.378 5.37 40 0.25 0 2 5.37 805.27 0.013 0 5 81
150 13.10 StandHyd 5 61.92 0.561 0.516 3.02 40 0.25 0 2 3.02 642.50 0.013 0 5 84
151 13.11 StandHyd 5 44.65 0.514 0.458 6.20 40 0.25 0 2 6.20 545.59 0.013 0 5 65
152 13.12 StandHyd 5 137.29 0.161 0.146 5.30 40 0.25 0 2 5.30 956.70 0.013 0 5 76
154 13.14 StandHyd 5 47.27 0.498 0.446 3.98 40 0.25 0 2 3.98 561.37 0.013 0 5 79
157 13.17 StandHyd 5 32.11 0.629 0.556 2.70 40 0.25 0 2 2.70 462.67 0.013 0 5 76
158 13.18 StandHyd 5 23.75 0.640 0.568 2.58 40 0.25 0 2 2.58 397.91 0.013 0 5 74
159 13.19 StandHyd 5 116.34 0.322 0.267 3.96 40 0.25 0 2 3.96 880.68 0.013 0 5 70
162 13.22 StandHyd 5 7.96 0.549 0.490 2.29 40 0.25 0 2 2.29 230.36 0.013 0 5 54
163 13.23 StandHyd 5 86.71 0.333 0.299 4.15 40 0.25 0 2 4.15 760.31 0.013 0 5 72
164 13.24 StandHyd 5 32.42 0.623 0.550 2.94 40 0.25 0 2 2.94 464.90 0.013 0 5 71
165 13.25 StandHyd 5 24.38 0.400 0.383 4.12 40 0.25 0 2 4.12 403.15 0.013 0 5 71
167 13.27 StandHyd 5 21.74 0.460 0.345 4.92 40 0.25 0 2 4.92 380.70 0.013 0 5 71
168 13.28 StandHyd 5 31.52 0.398 0.308 2.60 40 0.25 0 2 2.60 458.40 0.013 0 5 53
172 14.01 StandHyd 5 35.05 0.389 0.367 2.40 40 0.25 0 2 2.40 483.39 0.013 0 5 63
178 14.07 StandHyd 5 197.41 0.453 0.411 2.54 40 0.25 0 2 2.54 1147.20 0.013 0 5 63
179 14.08 StandHyd 5 14.77 0.483 0.434 1.24 40 0.25 0 2 1.24 313.79 0.013 0 5 48
180 14.09 StandHyd 5 110.33 0.491 0.442 2.19 40 0.25 0 2 2.19 857.63 0.013 0 5 52
188 14.17 StandHyd 5 141.26 0.410 0.377 2.46 40 0.25 0 2 2.46 970.43 0.013 0 5 63
190 14.19 StandHyd 5 139.63 0.208 0.193 3.64 40 0.25 0 2 3.64 964.81 0.013 0 5 80
191 14.20 StandHyd 5 26.33 0.435 0.384 1.84 40 0.25 0 2 1.84 418.97 0.013 0 5 62
192 14.21 StandHyd 5 12.11 0.444 0.389 2.57 40 0.25 0 2 2.57 284.14 0.013 0 5 61
193 14.22 StandHyd 5 20.20 0.478 0.420 1.85 40 0.25 0 2 1.85 366.97 0.013 0 5 60
194 14.23 StandHyd 5 14.88 0.492 0.458 2.25 40 0.25 0 2 2.25 314.96 0.013 0 5 60
195 14.24 StandHyd 5 36.17 0.530 0.483 1.70 40 0.25 0 2 1.70 491.05 0.013 0 5 60
196 14.25 StandHyd 5 6.37 0.521 0.465 2.74 40 0.25 0 2 2.74 206.07 0.013 0 5 56
197 14.26 StandHyd 5 31.86 0.188 0.170 2.30 40 0.25 0 2 2.30 460.87 0.013 0 5 60
200 14.29 StandHyd 5 53.21 0.538 0.491 3.02 40 0.25 0 2 3.02 595.59 0.013 0 5 57
201 14.30 StandHyd 5 34.26 0.514 0.462 2.16 40 0.25 0 2 2.16 477.91 0.013 0 5 59
202 14.31 StandHyd 5 20.02 0.492 0.455 2.16 40 0.25 0 2 2.16 365.33 0.013 0 5 56
203 14.32 StandHyd 5 39.04 0.474 0.428 2.87 40 0.25 0 2 2.87 510.16 0.013 0 5 56
205 14.34 StandHyd 5 89.47 0.257 0.254 2.32 40 0.25 0 2 2.32 772.31 0.013 0 5 69
206 14.35 StandHyd 5 25.81 0.263 0.235 2.99 40 0.25 0 2 2.99 414.81 0.013 0 5 69
209 14.38 StandHyd 5 31.82 0.262 0.231 2.66 40 0.25 0 2 2.66 460.58 0.013 0 5 75
210 14.39 StandHyd 5 49.96 0.367 0.334 1.67 40 0.25 0 2 1.67 577.12 0.013 0 5 52
211 14.40 StandHyd 5 13.38 0.522 0.459 1.91 40 0.25 0 2 1.91 298.66 0.013 0 5 52
212 14.41 StandHyd 5 15.18 0.527 0.479 2.92 40 0.25 0 2 2.92 318.12 0.013 0 5 56
213 14.42 StandHyd 5 23.86 0.482 0.422 2.48 40 0.25 0 2 2.48 398.83 0.013 0 5 55
215 14.44 StandHyd 5 53.45 0.440 0.414 3.34 40 0.25 0 2 3.34 596.94 0.013 0 5 56
216 14.45 StandHyd 5 27.30 0.495 0.450 2.12 40 0.25 0 2 2.12 426.61 0.013 0 5 57
217 14.46 StandHyd 5 15.75 0.508 0.456 1.72 40 0.25 0 2 1.72 324.04 0.013 0 5 48
219 14.48 StandHyd 5 15.59 0.530 0.477 2.34 40 0.25 0 2 2.34 322.39 0.013 0 5 56
220 14.49 StandHyd 5 6.32 0.498 0.450 2.72 40 0.25 0 2 2.72 205.26 0.013 0 5 48
221 14.50 StandHyd 5 59.43 0.350 0.319 2.51 40 0.25 0 2 2.51 629.44 0.013 0 5 55
222 14.51 StandHyd 5 87.12 0.436 0.403 3.56 40 0.25 0 2 3.56 762.10 0.013 0 5 71
223 14.52 StandHyd 5 24.92 0.458 0.410 1.77 40 0.25 0 2 1.77 407.59 0.013 0 5 49
224 14.53 StandHyd 5 53.99 0.798 0.797 0.03 40 0.25 0 2 0.03 599.94 0.013 0 5 48
225 14.54 StandHyd 5 26.92 0.198 0.198 2.30 40 0.25 0 2 2.30 423.64 0.013 0 5 50
233 15.07 StandHyd 5 97.24 0.254 0.213 3.00 40 0.25 0 2 3.00 805.15 0.013 0 5 45
234 15.08 StandHyd 5 118.68 0.412 0.371 2.77 40 0.25 0 2 2.77 889.49 0.013 0 5 43
235 15.09 StandHyd 5 152.97 0.183 0.164 2.36 40 0.25 0 2 2.36 1009.85 0.013 0 5 48
238 15.12 StandHyd 5 110.50 0.178 0.130 3.26 40 0.25 0 2 3.26 858.29 0.013 0 5 64
241 15.15 StandHyd 5 61.54 0.365 0.294 2.73 40 0.25 0 2 2.73 640.52 0.013 0 5 59
243 15.17 StandHyd 5 137.40 0.212 0.182 2.82 40 0.25 0 2 2.82 957.08 0.013 0 5 64
244 15.18 StandHyd 5 38.33 0.374 0.330 2.87 40 0.25 0 2 2.87 505.50 0.013 0 5 56
245 15.19 StandHyd 5 74.32 0.486 0.452 2.72 40 0.25 0 2 2.72 703.89 0.013 0 5 61
246 15.20 StandHyd 5 49.17 0.474 0.435 2.53 40 0.25 0 2 2.53 572.54 0.013 0 5 64
253 15.27 StandHyd 5 189.83 0.370 0.354 2.32 40 0.25 0 2 2.32 1124.96 0.013 0 5 60
276 16.18 StandHyd 5 77.01 0.226 0.226 2.96 40 0.25 0 2 2.96 716.52 0.013 0 5 62
279 16.21 StandHyd 5 19.20 0.206 0.206 3.43 40 0.25 0 2 3.43 357.77 0.013 0 5 61
280 16.22 StandHyd 5 98.50 0.219 0.174 3.53 40 0.25 0 2 3.53 810.35 0.013 0 5 54
281 16.23 StandHyd 5 39.99 0.201 0.201 2.96 40 0.25 0 2 2.96 516.33 0.013 0 5 63
285 17.03 StandHyd 5 446.38 0.305 0.274 2.33 40 0.25 0 2 2.33 1725.07 0.013 0 5 64
286 17.04 StandHyd 5 267.02 0.238 0.214 2.21 40 0.25 0 2 2.21 1334.22 0.013 0 5 64
287 17.05 StandHyd 5 223.97 0.166 0.149 3.45 40 0.25 0 2 3.45 1221.94 0.013 0 5 64
297 18.02 StandHyd 5 70.58 0.436 0.402 1.98 40 0.25 0 2 1.98 685.95 0.013 0 5 68
300 18.05 StandHyd 5 27.10 0.470 0.411 2.75 40 0.25 0 2 2.75 425.05 0.013 0 5 65
311 19.04 StandHyd 5 69.65 0.176 0.154 2.76 40 0.25 0 2 2.76 681.42 0.013 0 5 64
318 19.11 StandHyd 5 45.97 0.210 0.197 3.41 40 0.25 0 2 3.41 553.59 0.013 0 5 64
319 19.12 StandHyd 5 19.51 0.482 0.437 1.37 40 0.25 0 2 1.37 360.65 0.013 0 5 65
320 19.13 StandHyd 5 51.32 0.187 0.162 3.35 40 0.25 0 2 3.35 584.92 0.013 0 5 62
335 21.01 StandHyd 5 158.18 0.372 0.338 3.03 40 0.25 0 2 3.03 1026.90 0.013 0 5 50
336 21.02 StandHyd 5 150.65 0.510 0.459 2.03 40 0.25 0 2 2.03 1002.16 0.013 0 5 69
337 21.03 StandHyd 5 170.07 0.254 0.198 2.91 40 0.25 0 2 2.91 1064.80 0.013 0 5 62
338 21.04 StandHyd 5 222.37 0.514 0.458 1.93 40 0.25 0 2 1.93 1217.57 0.013 0 5 68
340 21.06 StandHyd 5 12.00 0.401 0.361 1.71 40 0.25 0 2 1.71 282.84 0.013 0 5 66
341 21.07 StandHyd 5 22.14 0.488 0.432 1.99 40 0.25 0 2 1.99 384.19 0.013 0 5 65
344 21.10 StandHyd 5 60.69 0.530 0.479 2.11 40 0.25 0 2 2.11 636.08 0.013 0 5 65
345 21.11 StandHyd 5 100.73 0.430 0.388 2.30 40 0.25 0 2 2.30 819.47 0.013 0 5 66
347 21.13 StandHyd 5 26.84 0.170 0.152 3.45 40 0.25 0 2 3.45 423.01 0.013 0 5 65
348 21.14 StandHyd 5 57.65 0.546 0.490 2.21 40 0.25 0 2 2.21 619.95 0.013 0 5 62
349 21.15 StandHyd 5 24.90 0.331 0.269 3.55 40 0.25 0 2 3.55 407.43 0.013 0 5 56
350 21.16 StandHyd 5 101.05 0.418 0.355 2.09 40 0.25 0 2 2.09 820.77 0.013 0 5 65

7332 22.20 StandHyd 5 152.44 0.245 0.242 2.49 40 0.25 0 2 2.49 1008.10 0.013 0 5 73
7321 22.22 StandHyd 5 134.85 0.859 0.858 1.71 40 0.25 0 2 1.71 948.16 0.013 0 5 86
7324 22.23 StandHyd 5 64.27 0.728 0.720 2.62 40 0.25 0 2 2.62 654.57 0.013 0 5 86
7327 22.24 StandHyd 5 48.66 0.855 0.854 1.65 40 0.25 0 2 1.65 569.56 0.013 0 5 86
7328 22.25 StandHyd 5 11.60 0.585 0.585 2.16 40 0.25 0 2 2.16 278.09 0.013 0 5 86
7338 22.27 StandHyd 5 21.05 0.878 0.875 2.14 40 0.25 0 2 2.14 374.61 0.013 0 5 86
7342 22.28 StandHyd 5 25.06 0.785 0.785 1.35 40 0.25 0 2 1.35 408.74 0.013 0 5 86
7329 22.30 StandHyd 5 21.04 0.786 0.786 2.40 40 0.25 0 2 2.40 374.52 0.013 0 5 86
7344 22.31 StandHyd 5 94.32 0.497 0.453 2.31 40 0.25 0 2 2.31 792.97 0.013 0 5 86
7378 23.01 StandHyd 5 23.22 0.522 0.478 3.16 40 0.25 0 2 3.16 393.45 0.013 0 5 83
7375 23.02 StandHyd 5 30.05 0.423 0.417 3.20 40 0.25 0 2 3.20 447.59 0.013 0 5 80
7377 23.03 StandHyd 5 47.09 0.611 0.542 2.74 40 0.25 0 2 2.74 560.30 0.013 0 5 86
7374 23.04 StandHyd 5 38.55 0.524 0.474 3.54 40 0.25 0 2 3.54 506.95 0.013 0 5 83
7373 23.05 StandHyd 5 25.64 0.655 0.613 2.77 40 0.25 0 2 2.77 413.44 0.013 0 5 85
7370 23.08 StandHyd 5 45.99 0.607 0.549 2.68 40 0.25 0 2 2.68 553.71 0.013 0 5 86
7399 24.01 StandHyd 5 77.10 0.827 0.818 2.73 40 0.25 0 2 2.73 716.94 0.013 0 5 85
7422 24.02 StandHyd 5 104.61 0.455 0.454 2.16 40 0.25 0 2 2.16 835.10 0.013 0 5 86
7435 24.03 StandHyd 5 100.66 0.661 0.661 2.43 40 0.25 0 2 2.43 819.19 0.013 0 5 86
7433 24.05 StandHyd 5 114.49 0.554 0.554 2.21 40 0.25 0 2 2.21 873.65 0.013 0 5 86
7431 24.07 StandHyd 5 168.53 0.229 0.226 1.71 40 0.25 0 2 1.71 1059.97 0.013 0 5 86
7419 24.11 StandHyd 5 51.22 0.759 0.757 1.31 40 0.25 0 2 1.31 584.35 0.013 0 5 86
7451 25.01 StandHyd 5 19.56 0.606 0.553 2.94 40 0.25 0 2 2.94 361.11 0.013 0 5 82
7452 25.02 StandHyd 5 26.88 0.593 0.531 2.55 40 0.25 0 2 2.55 423.32 0.013 0 5 86
7454 25.03 StandHyd 5 28.66 0.579 0.520 2.59 40 0.25 0 2 2.59 437.11 0.013 0 5 86
7450 25.04 StandHyd 5 25.37 0.593 0.560 2.74 40 0.25 0 2 2.74 411.26 0.013 0 5 82
7447 25.06 StandHyd 5 91.56 0.669 0.609 2.41 40 0.25 0 2 2.41 781.28 0.013 0 5 86
7449 25.07 StandHyd 5 18.50 0.904 0.904 1.93 40 0.25 0 2 1.93 351.19 0.013 0 5 83
7445 25.08 StandHyd 5 92.44 0.924 0.924 2.20 40 0.25 0 2 2.20 785.03 0.013 0 5 85
7441 25.09 StandHyd 5 27.76 0.344 0.343 2.69 40 0.25 0 2 2.69 430.19 0.013 0 5 85
7443 25.10 StandHyd 5 113.91 0.345 0.342 1.54 40 0.25 0 2 1.54 871.44 0.013 0 5 86
7440 25.12 StandHyd 5 70.62 0.605 0.604 2.22 40 0.25 0 2 2.22 686.15 0.013 0 5 86
7460 26.03 StandHyd 5 16.97 0.378 0.345 2.76 40 0.25 0 2 2.76 336.35 0.013 0 5 86
7458 26.04 StandHyd 5 41.70 0.698 0.696 2.97 40 0.25 0 2 2.97 527.26 0.013 0 5 86
7459 26.06 StandHyd 5 18.01 0.558 0.506 3.86 40 0.25 0 2 3.86 346.51 0.013 0 5 86
7455 26.07 StandHyd 5 10.42 0.322 0.305 4.17 40 0.25 0 2 4.17 263.57 0.013 0 5 80
7456 26.08 StandHyd 5 10.46 0.718 0.660 2.40 40 0.25 0 2 2.40 264.07 0.013 0 5 86
7475 26.10 StandHyd 5 88.28 0.206 0.198 4.40 40 0.25 0 2 4.40 767.16 0.013 0 5 84
7478 26.11 StandHyd 5 37.97 0.405 0.402 3.32 40 0.25 0 2 3.32 503.12 0.013 0 5 84
7480 26.12 StandHyd 5 4.85 0.710 0.710 3.59 40 0.25 0 2 3.59 179.81 0.013 0 5 86
7481 26.13 StandHyd 5 28.15 0.643 0.643 2.96 40 0.25 0 2 2.96 433.21 0.013 0 5 84
7473 26.14 StandHyd 5 92.43 0.382 0.373 3.63 40 0.25 0 2 3.63 784.98 0.013 0 5 86
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Calibrated StandHyd for minor Events 2/2:

NHYD
Catchment 

ID
Command DT [min] AREA [ha] TIMP XIMP SLPP [%] LGP [m] MNP SCP [hr]

DPSI 
[mm]

SLPI [%] LGI [m] MNI SCI [hr] IA(mm)
CN AMC II 

*
7472 26.15 StandHyd 5 90.34 0.740 0.740 2.33 40 0.25 0 2 2.33 776.06 0.013 0 5 86
7471 26.16 StandHyd 5 81.76 0.603 0.603 3.23 40 0.25 0 2 3.23 738.29 0.013 0 5 86
434 27.01 StandHyd 5 80.38 0.342 0.309 4.68 40 0.25 0 2 4.68 732.03 0.013 0 5 65
435 27.02 StandHyd 5 862.17 0.652 0.642 3.98 40 0.25 0 2 3.98 2397.46 0.013 0 5 78
436 27.03 StandHyd 5 311.64 0.419 0.388 4.61 40 0.25 0 2 4.61 1441.39 0.013 0 5 65
437 27.04 StandHyd 5 489.64 0.376 0.347 4.61 40 0.25 0 2 4.61 1806.73 0.013 0 5 76
439 27.06 StandHyd 5 38.20 0.415 0.415 4.08 40 0.25 0 2 4.08 504.65 0.013 0 5 84
440 27.07 StandHyd 5 319.94 0.430 0.429 3.92 40 0.25 0 2 3.92 1460.46 0.013 0 5 76
441 27.08 StandHyd 5 251.12 0.650 0.650 3.50 40 0.25 0 2 3.50 1293.88 0.013 0 5 84
442 27.09 StandHyd 5 145.61 0.229 0.221 5.16 40 0.25 0 2 5.16 985.26 0.013 0 5 79
443 27.10 StandHyd 5 211.89 0.480 0.453 4.50 40 0.25 0 2 4.50 1188.53 0.013 0 5 76
444 27.11 StandHyd 5 15.71 0.467 0.414 3.87 40 0.25 0 2 3.87 323.63 0.013 0 5 86
445 27.12 StandHyd 5 93.72 0.410 0.381 5.03 40 0.25 0 2 5.03 790.44 0.013 0 5 72
446 27.13 StandHyd 5 205.31 0.525 0.475 3.95 40 0.25 0 2 3.95 1169.93 0.013 0 5 84
447 27.14 StandHyd 5 69.06 0.624 0.595 3.33 40 0.25 0 2 3.33 678.53 0.013 0 5 84
448 27.15 StandHyd 5 43.75 0.499 0.455 2.93 40 0.25 0 2 2.93 540.06 0.013 0 5 84
453 29.02 StandHyd 5 17.87 0.501 0.461 2.78 40 0.25 0 2 2.78 345.16 0.013 0 5 68
455 29.04 StandHyd 5 46.10 0.626 0.572 2.32 40 0.25 0 2 2.32 554.38 0.013 0 5 70
456 29.05 StandHyd 5 93.68 0.557 0.511 2.84 40 0.25 0 2 2.84 790.27 0.013 0 5 70
458 29.07 StandHyd 5 16.94 0.612 0.569 2.11 40 0.25 0 2 2.11 336.06 0.013 0 5 70
459 29.08 StandHyd 5 44.48 0.518 0.474 2.57 40 0.25 0 2 2.57 544.55 0.013 0 5 70
465 29.14 StandHyd 5 5.64 0.735 0.698 2.81 40 0.25 0 2 2.81 193.91 0.013 0 5 71
483 32.02 StandHyd 5 24.28 0.587 0.534 2.71 40 0.25 0 2 2.71 402.33 0.013 0 5 69
484 32.03 StandHyd 5 26.39 0.601 0.539 2.71 40 0.25 0 2 2.71 419.44 0.013 0 5 66
486 32.05 StandHyd 5 33.96 0.579 0.523 2.58 40 0.25 0 2 2.58 475.82 0.013 0 5 70
488 32.07 StandHyd 5 5.77 0.618 0.565 3.79 40 0.25 0 2 3.79 196.13 0.013 0 5 76
489 32.08 StandHyd 5 23.30 0.574 0.523 2.15 40 0.25 0 2 2.15 394.12 0.013 0 5 76
490 32.09 StandHyd 5 28.07 0.597 0.542 2.05 40 0.25 0 2 2.05 432.59 0.013 0 5 76
492 32.11 StandHyd 5 34.89 0.587 0.533 2.92 40 0.25 0 2 2.92 482.29 0.013 0 5 65
493 32.12 StandHyd 5 25.23 0.631 0.574 2.19 40 0.25 0 2 2.19 410.12 0.013 0 5 70
495 32.14 StandHyd 5 17.27 0.524 0.466 2.84 40 0.25 0 2 2.84 339.31 0.013 0 5 66
497 32.16 StandHyd 5 53.68 0.602 0.554 1.89 40 0.25 0 2 1.89 598.22 0.013 0 5 70
498 32.17 StandHyd 5 15.19 0.630 0.570 2.33 40 0.25 0 2 2.33 318.22 0.013 0 5 71
510 32.29 StandHyd 5 36.01 0.401 0.401 2.26 40 0.25 0 2 2.26 489.97 0.013 0 5 72
513 33.03 StandHyd 5 69.23 0.529 0.449 2.16 40 0.25 0 2 2.16 679.36 0.013 0 5 76
514 33.04 StandHyd 5 24.00 0.536 0.484 2.21 40 0.25 0 2 2.21 400.00 0.013 0 5 70
515 33.05 StandHyd 5 55.84 0.689 0.655 1.97 40 0.25 0 2 1.97 610.14 0.013 0 5 72
516 33.06 StandHyd 5 59.78 0.632 0.587 2.86 40 0.25 0 2 2.86 631.29 0.013 0 5 68
517 33.07 StandHyd 5 15.44 0.531 0.484 2.63 40 0.25 0 2 2.63 320.83 0.013 0 5 74
519 33.09 StandHyd 5 26.93 0.513 0.470 1.75 40 0.25 0 2 1.75 423.71 0.013 0 5 70
521 33.11 StandHyd 5 126.12 0.498 0.453 3.37 40 0.25 0 2 3.37 916.95 0.013 0 5 66
522 33.12 StandHyd 5 142.25 0.578 0.525 2.85 40 0.25 0 2 2.85 973.82 0.013 0 5 70
523 33.13 StandHyd 5 177.15 0.532 0.485 2.64 40 0.25 0 2 2.64 1086.74 0.013 0 5 70
537 35.02 StandHyd 5 44.68 0.407 0.288 2.96 40 0.25 0 2 2.96 545.77 0.013 0 5 74
538 35.03 StandHyd 5 105.10 0.323 0.231 2.75 40 0.25 0 2 2.75 837.06 0.013 0 5 74
539 35.04 StandHyd 5 68.79 0.267 0.200 3.35 40 0.25 0 2 3.35 677.20 0.013 0 5 71
540 35.05 StandHyd 5 151.40 0.259 0.185 2.75 40 0.25 0 2 2.75 1004.66 0.013 0 5 72
541 35.06 StandHyd 5 44.48 0.599 0.543 2.08 40 0.25 0 2 2.08 544.55 0.013 0 5 72
543 35.08 StandHyd 5 33.87 0.570 0.513 2.11 40 0.25 0 2 2.11 475.18 0.013 0 5 72
545 35.10 StandHyd 5 30.53 0.386 0.280 2.63 40 0.25 0 2 2.63 451.15 0.013 0 5 76
547 35.12 StandHyd 5 74.34 0.406 0.403 1.98 40 0.25 0 2 1.98 703.99 0.013 0 5 74
550 35.15 StandHyd 5 69.88 0.502 0.461 2.42 40 0.25 0 2 2.42 682.54 0.013 0 5 72
551 36.01 StandHyd 5 81.52 0.293 0.207 2.94 40 0.25 0 2 2.94 737.20 0.013 0 5 74
552 36.02 StandHyd 5 13.96 0.214 0.149 3.84 40 0.25 0 2 3.84 305.07 0.013 0 5 68
553 36.03 StandHyd 5 13.23 0.236 0.185 3.19 40 0.25 0 2 3.19 296.98 0.013 0 5 70
556 36.06 StandHyd 5 9.05 0.404 0.282 2.32 40 0.25 0 2 2.32 245.63 0.013 0 5 74
574 38.01 StandHyd 5 98.50 0.231 0.167 2.64 40 0.25 0 2 2.64 810.35 0.013 0 5 72
576 38.03 StandHyd 5 69.53 0.225 0.172 3.00 40 0.25 0 2 3.00 680.83 0.013 0 5 70
583 39.03 StandHyd 5 169.27 0.582 0.521 1.74 40 0.25 0 2 1.74 1062.29 0.013 0 5 74
585 39.05 StandHyd 5 9.62 0.613 0.564 2.49 40 0.25 0 2 2.49 253.25 0.013 0 5 74
586 39.06 StandHyd 5 15.84 0.540 0.483 2.29 40 0.25 0 2 2.29 324.96 0.013 0 5 71
587 39.07 StandHyd 5 23.55 0.614 0.557 1.72 40 0.25 0 2 1.72 396.23 0.013 0 5 74
588 39.08 StandHyd 5 8.81 0.547 0.492 1.88 40 0.25 0 2 1.88 242.35 0.013 0 5 71
592 39.12 StandHyd 5 35.08 0.524 0.449 1.95 40 0.25 0 2 1.95 483.60 0.013 0 5 74
596 40.03 StandHyd 5 84.65 0.640 0.638 3.27 40 0.25 0 2 3.27 751.22 0.013 0 5 93
599 40.06 StandHyd 5 23.75 0.493 0.467 3.30 40 0.25 0 2 3.30 397.91 0.013 0 5 91
603 40.10 StandHyd 5 151.10 0.905 0.905 3.09 40 0.25 0 2 3.09 1003.66 0.013 0 5 96
604 40.11 StandHyd 5 50.69 0.877 0.877 3.80 40 0.25 0 2 3.80 581.32 0.013 0 5 97
605 40.12 StandHyd 5 55.35 0.850 0.850 3.50 40 0.25 0 2 3.50 607.45 0.013 0 5 96
606 40.13 StandHyd 5 48.23 0.556 0.513 5.51 40 0.25 0 2 5.51 567.04 0.013 0 5 71
610 41.04 StandHyd 5 45.53 0.258 0.187 2.48 40 0.25 0 2 2.48 550.94 0.013 0 5 93
617 42.03 StandHyd 5 24.70 0.375 0.322 4.79 40 0.25 0 2 4.79 405.79 0.013 0 5 99
618 42.04 StandHyd 5 19.91 0.929 0.929 3.27 40 0.25 0 2 3.27 364.33 0.013 0 5 99
619 42.05 StandHyd 5 13.67 0.250 0.245 4.28 40 0.25 0 2 4.28 301.88 0.013 0 5 96
620 42.06 StandHyd 5 22.70 0.551 0.507 2.66 40 0.25 0 2 2.66 389.02 0.013 0 5 97
621 42.07 StandHyd 5 5.64 0.677 0.677 2.84 40 0.25 0 2 2.84 193.91 0.013 0 5 97
622 42.08 StandHyd 5 19.03 0.594 0.583 2.75 40 0.25 0 2 2.75 356.18 0.013 0 5 99
623 42.09 StandHyd 5 38.80 0.665 0.619 3.27 40 0.25 0 2 3.27 508.59 0.013 0 5 99
625 42.11 StandHyd 5 65.00 0.675 0.613 3.72 40 0.25 0 2 3.72 658.28 0.013 0 5 96
627 42.13 StandHyd 5 7.39 0.718 0.668 5.45 40 0.25 0 2 5.45 221.96 0.013 0 5 94
628 42.14 StandHyd 5 61.63 0.596 0.549 3.50 40 0.25 0 2 3.50 640.99 0.013 0 5 94
629 42.15 StandHyd 5 38.42 0.413 0.324 3.36 40 0.25 0 2 3.36 506.10 0.013 0 5 94
630 42.16 StandHyd 5 32.01 0.657 0.601 2.55 40 0.25 0 2 2.55 461.95 0.013 0 5 99
639 43.08 StandHyd 5 34.03 0.761 0.748 2.37 40 0.25 0 2 2.37 476.31 0.013 0 5 99
640 43.09 StandHyd 5 64.79 0.431 0.427 3.74 40 0.25 0 2 3.74 657.22 0.013 0 5 91
641 43.10 StandHyd 5 202.72 0.219 0.217 3.08 40 0.25 0 2 3.08 1162.53 0.013 0 5 93
642 43.11 StandHyd 5 145.26 0.849 0.845 2.97 40 0.25 0 2 2.97 984.07 0.013 0 5 97
644 44.02 StandHyd 5 42.53 0.234 0.227 4.08 40 0.25 0 2 4.08 532.48 0.013 0 5 97
645 44.03 StandHyd 5 36.24 0.389 0.389 4.50 40 0.25 0 2 4.50 491.53 0.013 0 5 94
646 44.04 StandHyd 5 33.59 0.587 0.585 4.22 40 0.25 0 2 4.22 473.22 0.013 0 5 99
648 44.06 StandHyd 5 45.16 0.774 0.743 3.36 40 0.25 0 2 3.36 548.70 0.013 0 5 99
650 44.08 StandHyd 5 67.75 0.615 0.579 3.93 40 0.25 0 2 3.93 672.06 0.013 0 5 94
651 44.09 StandHyd 5 21.65 0.230 0.215 5.34 40 0.25 0 2 5.34 379.91 0.013 0 5 91
652 44.10 StandHyd 5 16.50 0.667 0.603 3.71 40 0.25 0 2 3.71 331.66 0.013 0 5 93
653 44.11 StandHyd 5 44.62 0.560 0.510 2.49 40 0.25 0 2 2.49 545.41 0.013 0 5 99
654 44.12 StandHyd 5 9.65 0.615 0.559 2.04 40 0.25 0 2 2.04 253.64 0.013 0 5 99
655 44.13 StandHyd 5 4.40 0.707 0.642 4.05 40 0.25 0 2 4.05 171.27 0.013 0 5 97
656 44.14 StandHyd 5 131.84 0.495 0.452 3.54 40 0.25 0 2 3.54 937.51 0.013 0 5 96
657 44.15 StandHyd 5 43.26 0.636 0.581 2.61 40 0.25 0 2 2.61 537.03 0.013 0 5 97
658 45.01 StandHyd 5 248.60 0.412 0.377 4.64 40 0.25 0 2 4.64 1287.37 0.013 0 5 81
659 45.02 StandHyd 5 230.86 0.359 0.333 4.26 40 0.25 0 2 4.26 1240.59 0.013 0 5 82
660 45.03 StandHyd 5 275.06 0.333 0.310 3.47 40 0.25 0 2 3.47 1354.15 0.013 0 5 84
661 45.04 StandHyd 5 194.58 0.456 0.413 3.09 40 0.25 0 2 3.09 1138.95 0.013 0 5 84
662 45.05 StandHyd 5 163.58 0.380 0.362 4.05 40 0.25 0 2 4.05 1044.29 0.013 0 5 82
663 45.06 StandHyd 5 195.31 0.409 0.407 3.68 40 0.25 0 2 3.68 1141.08 0.013 0 5 79
664 45.07 StandHyd 5 358.60 0.611 0.594 3.00 40 0.25 0 2 3.00 1546.18 0.013 0 5 84
665 45.08 StandHyd 5 284.92 0.566 0.537 3.29 40 0.25 0 2 3.29 1378.21 0.013 0 5 82
666 45.09 StandHyd 5 172.49 0.554 0.547 3.23 40 0.25 0 2 3.23 1072.35 0.013 0 5 84
668 45.11 StandHyd 5 24.15 0.353 0.353 4.67 40 0.25 0 2 4.67 401.25 0.013 0 5 97
669 45.12 StandHyd 5 24.80 0.319 0.315 5.06 40 0.25 0 2 5.06 406.61 0.013 0 5 99
672 46.01 StandHyd 5 52.67 0.182 0.182 3.15 40 0.25 0 2 3.15 592.57 0.013 0 5 64
673 46.02 StandHyd 5 149.29 0.372 0.365 3.01 40 0.25 0 2 3.01 997.63 0.013 0 5 65
674 46.03 StandHyd 5 32.83 0.738 0.738 1.29 40 0.25 0 2 1.29 467.83 0.013 0 5 65
675 46.04 StandHyd 5 61.32 0.346 0.346 3.96 40 0.25 0 2 3.96 639.37 0.013 0 5 65
676 46.05 StandHyd 5 60.96 0.555 0.555 2.13 40 0.25 0 2 2.13 637.50 0.013 0 5 65
677 46.06 StandHyd 5 12.51 0.756 0.756 1.57 40 0.25 0 2 1.57 288.79 0.013 0 5 64
678 46.07 StandHyd 5 93.63 0.700 0.700 2.34 40 0.25 0 2 2.34 790.06 0.013 0 5 64
679 46.08 StandHyd 5 21.06 0.749 0.749 1.98 40 0.25 0 2 1.98 374.70 0.013 0 5 66
680 46.09 StandHyd 5 47.71 0.492 0.492 2.07 40 0.25 0 2 2.07 563.97 0.013 0 5 66
681 46.10 StandHyd 5 343.15 0.707 0.706 1.63 40 0.25 0 2 1.63 1512.50 0.013 0 5 65
682 46.11 StandHyd 5 120.33 0.739 0.738 1.83 40 0.25 0 2 1.83 895.66 0.013 0 5 68
683 46.12 StandHyd 5 36.92 0.516 0.516 3.42 40 0.25 0 2 3.42 496.12 0.013 0 5 65
684 46.13 StandHyd 5 71.88 0.744 0.744 2.22 40 0.25 0 2 2.22 692.24 0.013 0 5 65
685 46.14 StandHyd 5 42.17 0.640 0.640 2.04 40 0.25 0 2 2.04 530.22 0.013 0 5 66
686 46.15 StandHyd 5 88.14 0.257 0.251 2.28 40 0.25 0 2 2.28 766.55 0.013 0 5 65
687 46.16 StandHyd 5 19.40 0.580 0.532 2.42 40 0.25 0 2 2.42 359.63 0.013 0 5 68
688 46.17 StandHyd 5 181.61 0.519 0.481 2.50 40 0.25 0 2 2.50 1100.33 0.013 0 5 66
689 47.01 StandHyd 5 595.69 0.440 0.407 3.37 40 0.25 0 2 3.37 1992.80 0.013 0 5 65
690 47.02 StandHyd 5 231.55 0.543 0.509 2.53 40 0.25 0 2 2.53 1242.44 0.013 0 5 64
691 47.03 StandHyd 5 321.21 0.457 0.429 3.28 40 0.25 0 2 3.28 1463.35 0.013 0 5 66
692 47.04 StandHyd 5 25.74 0.714 0.714 1.47 40 0.25 0 2 1.47 414.25 0.013 0 5 65
694 47.06 StandHyd 5 74.95 0.468 0.468 2.78 40 0.25 0 2 2.78 706.87 0.013 0 5 64
695 48.01 StandHyd 5 102.63 0.270 0.245 2.89 40 0.25 0 2 2.89 827.16 0.013 0 5 50
696 48.02 StandHyd 5 176.75 0.484 0.457 2.79 40 0.25 0 2 2.79 1085.51 0.013 0 5 55
697 48.03 StandHyd 5 576.13 0.546 0.507 3.56 40 0.25 0 2 3.56 1959.81 0.013 0 5 55
698 48.04 StandHyd 5 606.03 0.592 0.570 2.85 40 0.25 0 2 2.85 2010.02 0.013 0 5 54
699 48.05 StandHyd 5 835.60 0.565 0.538 2.87 40 0.25 0 2 2.87 2360.23 0.013 0 5 57
700 48.06 StandHyd 5 595.91 0.571 0.538 2.63 40 0.25 0 2 2.63 1993.17 0.013 0 5 58
701 48.07 StandHyd 5 582.53 0.528 0.495 3.39 40 0.25 0 2 3.39 1970.67 0.013 0 5 64
702 48.08 StandHyd 5 333.42 0.420 0.394 3.68 40 0.25 0 2 3.68 1490.91 0.013 0 5 64
703 49.01 StandHyd 5 222.32 0.468 0.434 5.16 40 0.25 0 2 5.16 1217.43 0.013 0 5 70
704 49.02 StandHyd 5 168.03 0.561 0.511 4.02 40 0.25 0 2 4.02 1058.40 0.013 0 5 77
705 49.03 StandHyd 5 648.73 0.761 0.736 2.16 40 0.25 0 2 2.16 2079.63 0.013 0 5 80
706 49.04 StandHyd 5 426.33 0.421 0.405 4.88 40 0.25 0 2 4.88 1685.88 0.013 0 5 79
707 49.05 StandHyd 5 130.67 0.467 0.443 5.27 40 0.25 0 2 5.27 933.35 0.013 0 5 81
708 49.06 StandHyd 5 428.54 0.619 0.594 3.41 40 0.25 0 2 3.41 1690.25 0.013 0 5 81
709 49.07 StandHyd 5 489.75 0.510 0.487 3.92 40 0.25 0 2 3.92 1806.93 0.013 0 5 77
710 50.01 StandHyd 5 520.87 0.558 0.520 3.30 40 0.25 0 2 3.30 1863.46 0.013 0 5 66
711 50.02 StandHyd 5 554.11 0.630 0.585 2.02 40 0.25 0 2 2.02 1922.00 0.013 0 5 66
712 50.03 StandHyd 5 184.80 0.515 0.469 3.32 40 0.25 0 2 3.32 1109.95 0.013 0 5 69
713 50.04 StandHyd 5 525.54 0.545 0.493 3.25 40 0.25 0 2 3.25 1871.79 0.013 0 5 80
714 50.05 StandHyd 5 390.40 0.457 0.428 3.03 40 0.25 0 2 3.03 1613.28 0.013 0 5 64
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APPENDIX 13 

Future Land Use Catchment Parameters 



Future NasHyd for Major Events 1/1:

NHYD
Catchment 

ID
Command DT [min] AREA [ha]

DWF 
[cms]

N TP [hr] IA [mm]
CN AMC II 

*
CN AMC 

III *
NHYD

Catchment 
ID

Command DT [min] AREA [ha]
DWF 
[cms]

N TP [hr] IA [mm]
CN AMC II 

*
CN AMC 

III *
1 01.01 Nashyd 5 99.93 0 1.5 2.44 10.0 56.4 74.9 259 16.01 Nashyd 5 137.69 0 1.5 1.99 14.4 62.0 79.0
3 01.03 Nashyd 5 73.58 0 1.5 1.33 34.1 57.4 75.6 260 16.02 Nashyd 5 173.60 0 1.5 1.62 14.4 61.0 78.0
4 01.04 Nashyd 5 275.70 0 1.5 2.79 10.0 72.7 86.0 261 16.03 Nashyd 5 139.51 0 1.5 1.39 14.4 64.0 80.0
5 01.05 Nashyd 5 423.49 0 1.5 3.61 10.0 56.4 74.9 262 16.04 Nashyd 5 87.27 0 1.5 1.39 14.4 60.0 78.0
6 01.06 Nashyd 5 700.54 0 1.5 5.55 10.0 75.6 87.7 263 16.05 Nashyd 5 134.05 0 1.5 1.36 14.4 62.0 79.0
7 01.07 Nashyd 5 464.50 0 1.5 4.13 10.0 73.7 86.5 264 16.06 Nashyd 5 167.30 0 1.5 2.03 14.4 62.0 79.0
8 01.08 Nashyd 5 285.26 0 1.5 3.05 10.0 74.6 87.1 265 16.07 Nashyd 5 58.62 0 1.5 0.93 14.4 62.0 79.0
9 02.01 Nashyd 5 481.20 0 1.5 3.65 10.0 56.4 74.9 266 16.08 Nashyd 5 303.85 0 1.5 2.71 14.4 62.0 79.0

10 02.02 Nashyd 5 141.81 0 1.5 1.96 10.0 56.4 74.9 267 16.09 Nashyd 5 137.77 0 1.5 1.36 25.9 62.0 79.0
11 02.03 Nashyd 5 416.72 0 1.5 3.51 10.0 56.4 74.9 268 16.10 Nashyd 5 311.05 0 1.5 2.30 52.1 60.0 78.0
12 02.04 Nashyd 5 186.97 0 1.5 1.73 10.0 56.4 74.9 269 16.11 Nashyd 5 173.61 0 1.5 1.37 39.8 64.0 80.0
13 02.05 Nashyd 5 75.62 0 1.5 1.83 10.0 56.4 74.9 270 16.12 Nashyd 5 128.59 0 1.5 1.46 32.3 57.0 75.0
14 02.06 Nashyd 5 396.73 0 1.5 3.04 10.0 56.4 74.9 271 16.13 Nashyd 5 126.91 0 1.5 1.10 52.1 53.0 72.0
15 03.01 Nashyd 5 15.38 0 1.5 0.49 10.0 56.4 74.9 272 16.14 Nashyd 5 91.34 0 1.5 1.04 14.4 62.0 79.0
16 03.02 Nashyd 5 105.58 0 1.5 1.43 22.8 56.4 74.9 273 16.15 Nashyd 5 59.08 0 1.5 0.78 14.4 64.0 80.0
17 03.03 Nashyd 5 173.38 0 1.5 1.93 35.7 52.6 71.9 274 16.16 Nashyd 5 100.66 0 1.5 1.41 14.4 64.0 80.0
18 03.04 Nashyd 5 296.86 0 1.5 1.98 10.0 56.4 74.9 275 16.17 Nashyd 5 21.53 0 1.5 0.45 14.4 62.0 79.0
19 03.05 Nashyd 5 439.60 0 1.5 4.25 43.4 56.4 74.9 278 16.20 Nashyd 5 252.13 0 1.5 2.57 14.4 50.0 70.0
21 04.02 Nashyd 5 398.59 0 1.5 2.66 43.4 57.4 75.6 283 17.01 Nashyd 5 34.58 0 1.5 0.62 14.4 60.0 78.0
22 04.03 Nashyd 5 186.08 0 1.5 2.38 27.6 66.0 81.7 288 17.06 Nashyd 5 480.44 0 1.5 3.20 52.1 64.0 80.0
23 04.04 Nashyd 5 588.67 0 1.5 3.98 43.4 56.4 74.9 289 17.07 Nashyd 5 365.24 0 1.5 2.98 52.1 64.0 80.0
24 04.05 Nashyd 5 291.29 0 1.5 2.29 43.4 56.4 74.9 290 17.08 Nashyd 5 111.48 0 1.5 1.17 14.4 61.0 78.0
25 04.06 Nashyd 5 480.45 0 1.5 3.61 43.4 64.1 80.4 291 17.09 Nashyd 5 138.00 0 1.5 1.51 52.1 62.0 79.0
26 04.07 Nashyd 5 302.36 0 1.5 2.58 27.3 56.4 74.9 292 17.10 Nashyd 5 262.27 0 1.5 0.76 18.4 62.0 79.0
27 04.08 Nashyd 5 283.63 0 1.5 2.96 43.4 56.4 74.9 293 17.11 Nashyd 5 298.45 0 1.5 2.05 52.1 62.0 79.0
28 05.01 Nashyd 5 254.27 0 1.5 2.28 22.2 63.1 79.7 294 17.12 Nashyd 5 410.21 0 1.5 2.76 27.2 54.0 73.0
29 05.02 Nashyd 5 136.15 0 1.5 2.46 43.4 57.4 75.6 295 17.13 Nashyd 5 320.24 0 3.0 2.17 34.7 63.0 80.0
30 05.03 Nashyd 5 438.15 0 1.5 4.11 43.4 63.1 79.7 296 18.01 Nashyd 5 95.92 0 1.5 1.15 14.4 58.0 76.0
31 05.04 Nashyd 5 285.81 0 1.5 2.59 36.8 63.1 79.7 299 18.04 Nashyd 5 136.19 0 1.5 2.31 14.4 61.0 78.0
32 05.05 Nashyd 5 50.20 0 1.5 1.10 26.3 58.3 76.3 302 18.07 Nashyd 5 153.74 0 1.5 2.24 14.4 80.0 90.0
33 05.06 Nashyd 5 581.39 0 1.5 3.63 42.6 59.3 77.0 303 18.08 Nashyd 5 244.00 0 1.5 2.54 14.4 66.0 81.0
34 05.07 Nashyd 5 270.38 0 1.5 2.65 10.0 56.4 74.9 304 18.09 Nashyd 5 112.25 0 1.5 2.15 14.4 58.0 76.0
35 05.08 Nashyd 5 208.58 0 1.5 1.85 30.9 61.2 78.4 305 18.10 Nashyd 5 112.36 0 1.5 1.77 14.4 64.0 80.0
36 05.09 Nashyd 5 487.07 0 1.5 4.18 43.4 63.1 79.7 306 18.11 Nashyd 5 226.56 0 1.5 2.19 14.4 62.0 79.0
37 06.01 Nashyd 5 28.96 0 1.5 0.81 43.4 72.7 86.0 307 18.12 Nashyd 5 228.18 0 1.5 2.24 14.4 62.0 79.0
38 06.02 Nashyd 5 81.21 0 1.5 1.70 10.0 64.1 80.4 308 19.01 Nashyd 5 200.88 0 1.5 2.22 14.4 57.0 75.0
39 06.03 Nashyd 5 130.58 0 1.5 1.36 10.0 93.7 97.2 315 19.08 Nashyd 5 167.71 0 1.5 3.00 14.4 65.0 81.0
45 06.09 Nashyd 5 130.79 0 1.5 1.79 13.4 67.0 82.3 329 20.02 Nashyd 5 219.14 0 1.5 3.05 14.4 65.0 81.0
46 06.10 Nashyd 5 157.89 0 1.5 2.35 12.9 63.1 79.7 330 20.03 Nashyd 5 23.23 0 1.5 0.82 14.4 50.0 69.0
52 06.16 Nashyd 5 74.70 0 1.5 1.09 7.5 61.2 78.4 332 20.05 Nashyd 5 191.39 0 1.5 2.30 14.4 64.0 80.0
55 06.19 Nashyd 5 125.55 0 1.5 1.55 10.0 66.0 81.7 333 20.06 Nashyd 5 198.86 0 1.5 2.09 14.4 64.0 80.0
57 06.21 Nashyd 5 337.07 0 1.5 3.06 43.4 61.2 78.4 334 20.07 Nashyd 5 217.96 0 1.5 2.36 14.4 64.0 80.0
58 07.01 Nashyd 5 72.54 0 1.5 1.46 43.4 58.3 76.3 339 21.05 Nashyd 5 153.35 0 1.5 1.72 14.4 50.0 69.0
59 07.02 Nashyd 5 395.37 0 1.5 3.81 43.4 61.2 78.4 342 21.08 Nashyd 5 185.48 0 1.5 2.97 14.4 58.0 76.0
60 07.03 Nashyd 5 35.34 0 1.5 1.13 10.0 57.4 75.6 343 21.09 Nashyd 5 84.95 0 1.5 1.37 14.4 55.0 74.0
62 07.05 Nashyd 5 192.25 0 1.5 2.15 43.4 67.9 83.0 346 21.12 Nashyd 5 61.82 0 1.5 1.16 14.4 61.0 78.0
63 07.06 Nashyd 5 356.24 0 1.5 2.85 43.4 63.1 79.7 7292 22.09 Nashyd 5 9.03 0 1.5 0.41 10.0 77.0 89.0
64 07.07 Nashyd 5 225.00 0 1.5 2.85 43.4 65.0 81.1 7348 22.10 Nashyd 5 36.39 0 1.5 1.44 10.0 83.0 92.0
65 07.08 Nashyd 5 84.23 0 1.5 1.58 10.0 82.3 91.4 7318 22.19 Nashyd 5 55.21 0 1.5 1.51 10.0 89.0 95.0
66 07.09 Nashyd 5 472.25 0 1.5 3.75 43.4 65.0 81.1 7346 22.21 Nashyd 5 95.48 0 1.5 1.37 10.0 66.0 82.0
67 07.10 Nashyd 5 327.27 0 1.5 2.01 30.6 67.9 83.0 7337 22.26 Nashyd 5 68.13 0 1.5 1.69 10.0 80.0 90.0
68 07.11 Nashyd 5 398.57 0 1.5 2.56 43.4 61.2 78.4 7345 22.29 Nashyd 5 111.62 0 1.5 2.59 10.0 75.0 87.0
69 07.12 Nashyd 5 171.05 0 1.5 2.25 10.0 74.6 87.1 7371 23.06 Nashyd 5 22.37 0 1.5 0.48 10.0 82.0 91.0
70 07.13 Nashyd 5 133.18 0 1.5 1.94 43.4 74.6 87.1 7367 23.07 Nashyd 5 22.70 0 1.5 0.81 10.0 81.0 91.0
71 07.14 Nashyd 5 97.36 0 1.5 1.63 10.0 68.9 83.6 7438 25.11 Nashyd 5 25.11 0 1.5 0.65 10.0 78.0 89.0
73 08.01 Nashyd 5 346.79 0 3.0 2.87 43.4 87.0 94.0 7482 26.01 Nashyd 5 13.79 0 3.0 0.50 10.0 94.0 97.0
74 08.02 Nashyd 5 253.74 0 3.0 1.61 10.0 86.0 94.0 7461 26.02 Nashyd 5 65.48 0 3.0 1.61 10.0 92.0 96.0
75 08.03 Nashyd 5 345.35 0 3.0 2.21 43.4 74.0 87.0 7457 26.05 Nashyd 5 6.84 0 3.0 0.33 10.0 79.0 90.0
76 08.04 Nashyd 5 87.33 0 3.0 1.12 43.4 69.0 84.0 438 27.05 Nashyd 5 43.54 0 3.0 1.38 10.0 90.0 95.0
77 08.05 Nashyd 5 160.87 0 3.0 1.39 43.4 74.0 87.0 450 28.02 Nashyd 5 342.48 0 2.5 1.82 10.0 80.0 90.0
78 08.06 Nashyd 5 239.80 0 3.0 2.10 43.4 90.0 95.0 451 28.03 Nashyd 5 323.01 0 2.5 2.07 10.0 83.0 92.0
81 08.09 Nashyd 5 259.20 0 3.0 1.53 32.7 82.0 91.0 452 29.01 Nashyd 5 19.25 0 2.5 0.99 10.0 79.0 90.0
82 08.10 Nashyd 5 172.02 0 1.5 2.46 43.4 59.3 77.0 454 29.03 Nashyd 5 26.03 0 2.5 1.30 10.0 78.0 89.0
83 08.11 Nashyd 5 80.90 0 1.5 1.85 19.7 86.1 93.4 457 29.06 Nashyd 5 15.54 0 2.5 0.70 10.0 85.0 93.0
84 08.12 Nashyd 5 137.06 0 1.5 1.20 40.1 79.4 89.9 460 29.09 Nashyd 5 15.74 0 2.5 0.55 10.0 80.0 90.0
85 08.13 Nashyd 5 360.48 0 1.5 2.51 43.4 67.9 83.0 463 29.12 Nashyd 5 16.93 0 2.5 0.72 10.0 88.0 94.0
93 09.08 Nashyd 5 283.46 0 3.0 2.69 10.0 92.0 96.0 464 29.13 Nashyd 5 41.10 0 2.5 1.42 10.0 95.0 98.0
94 09.09 Nashyd 5 161.42 0 3.0 2.38 10.0 87.0 94.0 466 29.15 Nashyd 5 114.47 0 2.5 1.66 10.0 88.0 94.0
95 09.10 Nashyd 5 327.28 0 3.0 2.46 10.0 90.0 95.0 467 29.16 Nashyd 5 244.92 0 2.5 3.08 10.0 83.0 92.0
96 09.11 Nashyd 5 146.76 0 3.0 1.75 10.0 89.0 95.0 468 30.01 Nashyd 5 20.42 0 2.5 0.68 10.0 78.0 89.0
97 09.12 Nashyd 5 162.52 0 3.0 1.28 10.0 83.0 92.0 469 30.02 Nashyd 5 341.04 0 2.5 2.47 10.0 89.0 95.0
98 09.13 Nashyd 5 398.53 0 3.0 2.00 43.4 83.0 92.0 470 30.03 Nashyd 5 55.31 0 2.5 1.42 10.0 78.0 89.0
99 10.01 Nashyd 5 17.90 0 3.0 0.69 10.0 92.0 96.0 471 30.04 Nashyd 5 352.36 0 2.5 3.05 10.0 89.0 95.0

100 10.02 Nashyd 5 51.68 0 1.8 0.97 10.0 79.0 90.0 472 30.05 Nashyd 5 112.75 0 2.5 1.58 10.0 88.0 94.0
102 10.04 Nashyd 5 150.31 0 1.8 2.10 10.0 89.0 95.0 474 30.07 Nashyd 5 76.84 0 2.5 1.96 10.0 86.0 93.0
103 10.05 Nashyd 5 119.72 0 1.8 1.51 10.0 85.0 93.0 475 30.08 Nashyd 5 28.62 0 2.5 0.49 10.0 88.0 94.0
105 10.07 Nashyd 5 124.35 0 1.8 1.43 10.0 88.0 94.0 476 30.09 Nashyd 5 168.42 0 2.5 2.33 10.0 84.0 92.0
106 10.08 Nashyd 5 169.08 0 1.8 1.85 10.0 86.0 93.0 477 30.10 Nashyd 5 123.27 0 2.5 1.63 10.0 90.0 95.0
107 10.09 Nashyd 5 83.84 0 1.8 1.79 10.0 79.0 90.0 478 31.01 Nashyd 5 280.69 0 2.5 2.65 10.0 86.0 93.0
108 10.10 Nashyd 5 57.05 0 1.8 0.89 10.0 88.0 94.0 479 31.02 Nashyd 5 258.77 0 2.5 3.98 10.0 83.0 92.0
109 10.11 Nashyd 5 85.27 0 1.8 1.31 10.0 88.0 94.0 480 31.03 Nashyd 5 316.89 0 2.5 2.03 10.0 86.0 93.0
110 10.12 Nashyd 5 89.10 0 1.8 1.20 10.0 88.0 94.0 481 31.04 Nashyd 5 138.58 0 2.5 1.96 10.0 84.0 92.0
111 10.13 Nashyd 5 116.21 0 1.8 1.26 10.0 89.0 95.0 482 32.01 Nashyd 5 11.92 0 2.5 0.94 10.0 83.0 92.0
112 10.14 Nashyd 5 175.60 0 1.8 1.59 10.0 84.0 92.0 485 32.04 Nashyd 5 12.12 0 2.5 1.11 10.0 84.0 92.0
113 10.15 Nashyd 5 267.62 0 1.8 2.08 43.4 83.0 92.0 487 32.06 Nashyd 5 27.22 0 2.5 1.29 10.0 80.0 90.0
114 10.16 Nashyd 5 239.55 0 1.8 1.40 43.4 89.0 95.0 491 32.10 Nashyd 5 32.42 0 2.5 1.06 10.0 75.0 87.0
115 10.17 Nashyd 5 200.90 0 1.8 1.77 37.4 83.0 92.0 494 32.13 Nashyd 5 7.11 0 2.5 0.50 10.0 76.0 88.0
116 10.18 Nashyd 5 66.56 0 1.8 1.53 43.4 85.0 93.0 496 32.15 Nashyd 5 16.91 0 2.5 1.04 10.0 84.0 92.0
117 10.19 Nashyd 5 127.50 0 1.8 1.41 43.4 84.0 92.0 504 32.23 Nashyd 5 19.72 0 2.5 0.68 10.0 80.0 90.0
118 10.20 Nashyd 5 145.99 0 1.8 1.23 43.4 75.0 87.0 506 32.25 Nashyd 5 18.03 0 2.5 0.60 10.0 79.0 90.0
120 10.22 Nashyd 5 285.95 0 1.8 2.21 43.4 74.0 87.0 507 32.26 Nashyd 5 110.45 0 2.5 1.80 10.0 89.0 95.0
121 10.23 Nashyd 5 422.02 0 1.8 2.60 43.4 80.0 90.0 508 32.27 Nashyd 5 104.03 0 2.5 1.80 10.0 86.0 93.0
122 10.24 Nashyd 5 250.47 0 1.8 2.78 10.0 89.0 95.0 509 32.28 Nashyd 5 141.15 0 2.5 1.52 10.0 91.0 96.0
123 10.25 Nashyd 5 324.82 0 1.8 2.25 10.0 88.0 94.0 511 33.01 Nashyd 5 77.70 0 2.5 2.66 10.0 83.0 92.0
124 10.26 Nashyd 5 189.66 0 1.8 1.93 10.0 85.0 93.0 512 33.02 Nashyd 5 107.01 0 2.5 2.86 10.0 83.0 92.0
125 10.27 Nashyd 5 194.01 0 1.8 1.74 10.0 84.0 92.0 518 33.08 Nashyd 5 16.84 0 2.5 0.49 10.0 80.0 90.0
126 10.28 Nashyd 5 78.78 0 1.8 1.12 30.2 88.0 94.0 525 33.15 Nashyd 5 58.49 0 2.5 1.34 10.0 95.0 98.0
127 10.29 Nashyd 5 51.52 0 1.8 0.98 18.9 86.0 93.0 527 34.01 Nashyd 5 69.88 0 2.5 1.88 10.0 89.0 95.0
128 10.30 Nashyd 5 344.73 0 1.8 2.80 41.4 88.0 94.0 528 34.02 Nashyd 5 243.00 0 2.5 3.96 10.0 88.0 94.0
129 10.31 Nashyd 5 268.47 0 1.8 2.31 43.4 86.0 93.0 529 34.03 Nashyd 5 101.81 0 2.5 1.49 10.0 94.0 97.0
130 10.32 Nashyd 5 303.38 0 1.8 3.03 43.4 89.0 95.0 530 34.04 Nashyd 5 99.56 0 2.5 2.33 10.0 90.0 95.0
131 10.33 Nashyd 5 409.92 0 1.8 3.55 43.4 88.0 94.0 531 34.05 Nashyd 5 221.44 0 2.5 2.96 10.0 91.0 96.0
132 10.34 Nashyd 5 375.83 0 1.8 2.15 43.4 88.0 94.0 532 34.06 Nashyd 5 109.68 0 2.5 2.38 10.0 88.0 94.0
133 11.01 Nashyd 5 283.72 0 3.0 4.19 10.0 74.0 87.0 533 34.07 Nashyd 5 148.96 0 2.5 2.34 10.0 86.0 93.0
134 11.02 Nashyd 5 81.39 0 3.0 1.29 10.0 94.0 97.0 534 34.08 Nashyd 5 362.89 0 2.5 3.65 10.0 85.0 93.0
136 11.04 Nashyd 5 153.02 0 3.0 1.83 10.0 82.0 91.0 535 34.09 Nashyd 5 368.77 0 2.5 3.29 10.0 80.0 90.0
137 11.05 Nashyd 5 214.33 0 3.0 1.89 10.0 90.0 95.0 542 35.07 Nashyd 5 7.14 0 2.5 0.83 10.0 86.0 93.0
138 12.01 Nashyd 5 352.43 0 3.0 3.32 10.0 90.0 95.0 548 35.13 Nashyd 5 214.45 0 2.5 3.75 10.0 89.0 95.0
139 12.02 Nashyd 5 191.69 0 3.0 1.73 10.0 93.0 97.0 557 36.07 Nashyd 5 228.90 0 2.5 2.70 10.0 90.0 95.0
140 12.03 Nashyd 5 317.88 0 3.0 1.84 10.0 93.0 97.0 558 36.08 Nashyd 5 79.28 0 2.5 1.08 10.0 91.0 96.0
142 13.02 Nashyd 5 81.10 0 3.0 1.02 10.0 76.0 88.0 559 36.09 Nashyd 5 87.86 0 2.5 1.50 10.0 89.0 95.0
145 13.05 Nashyd 5 18.63 0 3.0 0.61 10.0 74.0 87.0 560 36.10 Nashyd 5 339.61 0 2.5 2.38 10.0 90.0 95.0
153 13.13 Nashyd 5 175.92 0 3.0 2.76 10.0 83.0 92.0 561 36.11 Nashyd 5 146.57 0 2.5 2.09 10.0 89.0 95.0
156 13.16 Nashyd 5 51.02 0 3.0 1.00 10.0 82.0 91.0 562 37.01 Nashyd 5 306.23 0 2.5 2.26 10.0 89.0 95.0
160 13.20 Nashyd 5 30.56 0 3.0 0.60 10.0 90.0 95.0 563 37.02 Nashyd 5 26.85 0 2.5 0.77 10.0 90.0 95.0
166 13.26 Nashyd 5 91.38 0 3.0 1.73 10.0 87.0 94.0 564 37.03 Nashyd 5 145.14 0 2.5 2.18 10.0 85.0 93.0
169 13.29 Nashyd 5 177.99 0 3.0 3.23 10.0 76.0 88.0 565 37.04 Nashyd 5 141.48 0 2.5 2.00 10.0 86.0 93.0
170 13.30 Nashyd 5 217.41 0 3.0 2.05 10.0 80.0 90.0 566 37.05 Nashyd 5 365.26 0 2.5 2.99 10.0 80.0 90.0
171 13.31 Nashyd 5 145.21 0 3.0 2.84 10.0 70.0 84.0 567 37.06 Nashyd 5 105.51 0 2.5 1.46 10.0 88.0 94.0
173 14.02 Nashyd 5 76.07 0 1.5 1.06 14.4 62.0 79.0 568 37.07 Nashyd 5 235.25 0 2.5 3.74 10.0 88.0 94.0
174 14.03 Nashyd 5 8.89 0 1.5 0.34 14.4 58.0 76.0 569 37.08 Nashyd 5 284.55 0 2.5 4.37 10.0 89.0 95.0
175 14.04 Nashyd 5 90.32 0 1.5 1.52 14.4 66.0 81.0 570 37.09 Nashyd 5 299.42 0 2.5 3.11 10.0 86.0 93.0
176 14.05 Nashyd 5 238.01 0 1.5 1.52 14.4 65.0 81.0 571 37.10 Nashyd 5 125.88 0 2.5 1.63 10.0 94.0 97.0
177 14.06 Nashyd 5 134.83 0 1.5 1.84 14.4 62.0 79.0 572 37.11 Nashyd 5 188.91 0 2.5 1.91 10.0 95.0 98.0
181 14.10 Nashyd 5 60.95 0 1.5 0.82 14.4 58.0 76.0 573 37.12 Nashyd 5 192.77 0 2.5 3.67 10.0 94.0 97.0
182 14.11 Nashyd 5 30.56 0 1.5 0.90 14.4 58.0 76.0 577 38.04 Nashyd 5 142.38 0 2.5 1.99 10.0 91.0 96.0
183 14.12 Nashyd 5 43.77 0 1.5 0.81 14.4 54.0 73.0 578 38.05 Nashyd 5 47.43 0 2.5 0.82 10.0 91.0 96.0
184 14.13 Nashyd 5 47.60 0 1.5 1.17 14.4 55.0 74.0 579 38.06 Nashyd 5 173.74 0 2.5 2.11 10.0 90.0 95.0
185 14.14 Nashyd 5 30.80 0 1.5 0.78 14.4 58.0 76.0 580 38.07 Nashyd 5 293.26 0 2.5 4.55 10.0 86.0 93.0
186 14.15 Nashyd 5 13.67 0 1.5 0.61 26.2 65.0 81.0 581 39.01 Nashyd 5 12.89 0 2.5 0.61 10.0 86.0 93.0
187 14.16 Nashyd 5 30.51 0 1.5 0.81 14.4 58.0 76.0 582 39.02 Nashyd 5 26.29 0 2.5 0.72 10.0 85.0 93.0
198 14.27 Nashyd 5 11.88 0 1.5 0.44 11.9 62.0 79.0 584 39.04 Nashyd 5 38.49 0 2.5 1.76 10.0 88.0 94.0
199 14.28 Nashyd 5 4.35 0 3.0 0.22 34.7 64.0 80.0 589 39.09 Nashyd 5 35.59 0 2.5 1.43 10.0 88.0 94.0
204 14.33 Nashyd 5 90.00 0 1.5 1.28 31.9 48.0 68.0 594 40.01 Nashyd 5 265.88 0 3.0 3.20 10.0 77.0 89.0
207 14.36 Nashyd 5 23.76 0 3.0 0.54 34.7 67.0 82.0 595 40.02 Nashyd 5 14.17 0 3.0 0.46 10.0 87.0 94.0
208 14.37 Nashyd 5 20.56 0 3.0 0.63 34.7 71.0 85.0 597 40.04 Nashyd 5 5.39 0 3.0 0.41 10.0 83.0 92.0
214 14.43 Nashyd 5 25.97 0 3.0 0.50 34.7 67.0 82.0 598 40.05 Nashyd 5 13.19 0 3.0 0.72 10.0 79.0 90.0
218 14.47 Nashyd 5 17.99 0 1.5 0.51 14.4 49.0 69.0 600 40.07 Nashyd 5 21.83 0 2.5 0.71 10.0 80.0 90.0
226 14.55 Nashyd 5 290.21 0 1.5 2.05 14.4 54.0 73.0 601 40.08 Nashyd 5 10.02 0 2.5 0.67 10.0 80.0 90.0
228 15.02 Nashyd 5 64.49 0 1.5 0.95 14.4 62.0 79.0 612 41.06 Nashyd 5 127.87 0 3.0 1.90 10.0 93.0 97.0
230 15.04 Nashyd 5 154.91 0 1.5 1.86 14.4 64.0 80.0 613 41.07 Nashyd 5 101.08 0 3.0 2.53 10.0 80.0 90.0
231 15.05 Nashyd 5 149.00 0 1.5 1.14 25.6 66.0 82.0 614 41.08 Nashyd 5 362.27 0 3.0 3.09 10.0 94.0 97.0
237 15.11 Nashyd 5 160.46 0 1.5 1.26 46.3 46.0 67.0 615 42.01 Nashyd 5 47.19 0 3.0 1.58 10.0 98.0 99.0
239 15.13 Nashyd 5 311.06 0 1.5 2.72 52.1 60.0 78.0 616 42.02 Nashyd 5 23.03 0 3.0 1.01 10.0 93.0 97.0
240 15.14 Nashyd 5 151.76 0 1.5 1.35 52.1 46.0 67.0 624 42.10 Nashyd 5 15.77 0 3.0 0.87 10.0 89.0 95.0
247 15.21 Nashyd 5 407.16 0 1.5 3.13 52.1 50.0 70.0 626 42.12 Nashyd 5 6.62 0 3.0 0.41 10.0 82.0 91.0
248 15.22 Nashyd 5 89.27 0 1.5 1.22 14.4 50.0 69.0 634 43.03 Nashyd 5 63.04 0 3.0 2.76 10.0 94.0 97.0
249 15.23 Nashyd 5 84.39 0 1.5 1.26 52.1 62.0 79.0 637 43.06 Nashyd 5 35.79 0 3.0 1.17 10.0 92.0 96.0
251 15.25 Nashyd 5 21.18 0 3.0 0.42 34.7 48.0 68.0 643 44.01 Nashyd 5 63.55 0 3.0 1.88 10.0 92.0 96.0
254 15.28 Nashyd 5 119.04 0 1.5 1.39 52.1 58.0 76.0 670 45.13 Nashyd 5 26.20 0 3.0 0.66 10.0 87.0 94.0
255 15.29 Nashyd 5 57.13 0 1.5 0.90 52.1 50.0 69.0 693 47.05 Nashyd 5 15.74 0 3.0 0.74 10.0 73.0 87.0
256 15.30 Nashyd 5 114.69 0 1.5 1.22 52.1 58.0 76.0
257 15.31 Nashyd 5 146.51 0 1.5 1.17 52.1 50.0 69.0
258 15.32 Nashyd 5 46.00 0 3.0 0.79 34.7 64.0 80.0
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Future StandHyd for Major Events 1/4:

NHYD
Catchment 

ID
Command DT [min] AREA [ha] TIMP XIMP

DWF 
[cms]

SLPP [%] LGP [m] MNP SCP [hr]
DPSI 
[mm]

SLPI [%] LGI [m] MNI SCI [hr] IA(mm)
CN AMC II 

*
CN AMC 

III *
2 01.02 StandHyd 5 52.70 0.505 0.440 0 2.71 40 0.25 0 2 2.71 592.73 0.013 0 5 58 76

20 04.01 StandHyd 5 478.77 0.203 0.165 0 4.92 40 0.25 0 2 4.92 1786.56 0.013 0 5 60 78
40 06.04 StandHyd 5 71.99 0.315 0.265 0 4.04 40 0.25 0 2 4.04 692.77 0.013 0 5 82 91
41 06.05 StandHyd 5 13.32 0.604 0.506 0 2.21 40 0.25 0 2 2.21 297.99 0.013 0 5 83 92
42 06.06 StandHyd 5 34.47 0.642 0.562 0 1.84 40 0.25 0 2 1.84 479.37 0.013 0 5 90 95
43 06.07 StandHyd 5 6.64 0.794 0.788 0 1.75 40 0.25 0 2 1.75 210.40 0.013 0 5 66 82
44 06.08 StandHyd 5 40.39 0.432 0.371 0 2.63 40 0.25 0 2 2.63 518.91 0.013 0 5 69 84
47 06.11 StandHyd 5 32.92 0.532 0.472 0 3.23 40 0.25 0 2 3.23 468.47 0.013 0 5 77 89
48 06.12 StandHyd 5 89.40 0.441 0.399 0 2.75 40 0.25 0 2 2.75 772.01 0.013 0 5 77 89
49 06.13 StandHyd 5 36.07 0.527 0.466 0 3.30 40 0.25 0 2 3.30 490.37 0.013 0 5 77 89
50 06.14 StandHyd 5 8.60 0.403 0.356 0 2.36 40 0.25 0 2 2.36 239.44 0.013 0 5 68 83
51 06.15 StandHyd 5 9.24 0.381 0.319 0 5.15 40 0.25 0 2 5.15 248.19 0.013 0 5 63 80
53 06.17 StandHyd 5 87.63 0.264 0.229 0 3.50 40 0.25 0 2 3.50 764.33 0.013 0 5 64 81
54 06.18 StandHyd 5 6.61 0.66 0.592 0 1.55 40 0.25 0 2 1.55 209.92 0.013 0 5 69 84
56 06.20 StandHyd 5 14.35 0.625 0.534 0 2.35 40 0.25 0 2 2.35 309.30 0.013 0 5 60 78
61 07.04 StandHyd 5 94.71 0.21 0.183 0 3.29 40 0.25 0 2 3.29 794.61 0.013 0 5 68 83
72 07.15 StandHyd 5 202.69 0.294 0.246 0 4.62 40 0.25 0 2 4.62 1162.44 0.013 0 5 60 78
79 08.07 StandHyd 5 31.82 0.403 0.297 0 4.79 40 0.25 0 2 4.79 460.58 0.013 0 5 72 86
80 08.08 StandHyd 5 25.20 0.542 0.440 0 3.50 40 0.25 0 2 3.50 409.88 0.013 0 5 95 98
86 09.01 StandHyd 5 144.60 0.521 0.477 0 3.38 40 0.25 0 2 3.38 981.84 0.013 0 5 89 95
87 09.02 StandHyd 5 59.73 0.518 0.463 0 4.00 40 0.25 0 2 4.00 631.03 0.013 0 5 89 95
88 09.03 StandHyd 5 154.34 0.554 0.505 0 2.81 40 0.25 0 2 2.81 1014.36 0.013 0 5 89 95
89 09.04 StandHyd 5 118.20 0.481 0.471 0 3.71 40 0.25 0 2 3.71 887.69 0.013 0 5 91 96
90 09.05 StandHyd 5 173.44 0.658 0.616 0 2.46 40 0.25 0 2 2.46 1075.30 0.013 0 5 91 96
91 09.06 StandHyd 5 11.41 0.665 0.594 0 3.25 40 0.25 0 2 3.25 275.80 0.013 0 5 91 96
92 09.07 StandHyd 5 85.84 0.877 0.804 0 3.88 40 0.25 0 2 3.88 756.48 0.013 0 5 90 95

101 10.03 StandHyd 5 113.28 0.601 0.542 0 3.48 40 0.25 0 2 3.48 869.02 0.013 0 5 87 94
104 10.06 StandHyd 5 24.32 0.612 0.544 0 3.33 40 0.25 0 2 3.33 402.66 0.013 0 5 90 96
119 10.21 StandHyd 5 414.29 0.204 0.163 0 4.80 40 0.25 0 2 4.80 1661.91 0.013 0 5 72 86
135 11.03 StandHyd 5 88.21 0.685 0.628 0 2.52 40 0.25 0 2 2.52 766.86 0.013 0 5 93 97
141 13.01 StandHyd 5 54.06 0.387 0.348 0 4.11 40 0.25 0 2 4.11 600.33 0.013 0 5 84 92
143 13.03 StandHyd 5 95.71 0.342 0.305 0 5.48 40 0.25 0 2 5.48 798.79 0.013 0 5 69 84
144 13.04 StandHyd 5 29.33 0.662 0.602 0 6.02 40 0.25 0 2 6.02 442.19 0.013 0 5 97 99
146 13.06 StandHyd 5 43.68 0.428 0.379 0 6.86 40 0.25 0 2 6.86 539.63 0.013 0 5 77 88
147 13.07 StandHyd 5 191.12 0.634 0.574 0 4.88 40 0.25 0 2 4.88 1128.78 0.013 0 5 91 96
148 13.08 StandHyd 5 14.08 0.376 0.342 0 8.10 40 0.25 0 2 8.10 306.38 0.013 0 5 99 99
149 13.09 StandHyd 5 97.27 0.533 0.479 0 5.37 40 0.25 0 2 5.37 805.27 0.013 0 5 93 97
150 13.10 StandHyd 5 61.92 0.701 0.645 0 3.02 40 0.25 0 2 3.02 642.50 0.013 0 5 97 99
151 13.11 StandHyd 5 44.65 0.642 0.572 0 6.20 40 0.25 0 2 6.20 545.59 0.013 0 5 75 88
152 13.12 StandHyd 5 137.29 0.201 0.183 0 5.30 40 0.25 0 2 5.30 956.70 0.013 0 5 87 94
154 13.14 StandHyd 5 47.27 0.622 0.557 0 3.98 40 0.25 0 2 3.98 561.37 0.013 0 5 91 96
155 13.15 StandHyd 5 33.66 0.293 0.275 0 3.86 40 0.25 0 2 3.86 473.71 0.013 0 5 85 93
157 13.17 StandHyd 5 32.11 0.63 0.556 0 2.70 40 0.25 0 2 2.70 462.67 0.013 0 5 99 99
158 13.18 StandHyd 5 23.75 0.658 0.585 0 2.58 40 0.25 0 2 2.58 397.91 0.013 0 5 97 99
159 13.19 StandHyd 5 116.34 0.409 0.340 0 3.96 40 0.25 0 2 3.96 880.68 0.013 0 5 91 96
161 13.21 StandHyd 5 24.34 0.43 0.383 0 3.40 40 0.25 0 2 3.40 402.82 0.013 0 5 67 82
162 13.22 StandHyd 5 7.96 0.66 0.587 0 2.29 40 0.25 0 2 2.29 230.36 0.013 0 5 71 85
163 13.23 StandHyd 5 86.71 0.394 0.353 0 4.15 40 0.25 0 2 4.15 760.31 0.013 0 5 94 98
164 13.24 StandHyd 5 32.42 0.65 0.573 0 2.94 40 0.25 0 2 2.94 464.90 0.013 0 5 93 97
165 13.25 StandHyd 5 24.38 0.412 0.394 0 4.12 40 0.25 0 2 4.12 403.15 0.013 0 5 93 97
167 13.27 StandHyd 5 21.74 0.463 0.348 0 4.92 40 0.25 0 2 4.92 380.70 0.013 0 5 93 97
168 13.28 StandHyd 5 31.52 0.445 0.351 0 2.60 40 0.25 0 2 2.60 458.40 0.013 0 5 69 84
172 14.01 StandHyd 5 35.05 0.49 0.459 0 2.40 40 0.25 0 2 2.40 483.39 0.013 0 5 63 79
178 14.07 StandHyd 5 197.41 0.632 0.579 0 2.54 40 0.25 0 2 2.54 1147.20 0.013 0 5 63 79
179 14.08 StandHyd 5 14.77 0.604 0.542 0 1.24 40 0.25 0 2 1.24 313.79 0.013 0 5 48 68
180 14.09 StandHyd 5 110.33 0.614 0.553 0 2.19 40 0.25 0 2 2.19 857.63 0.013 0 5 52 72
188 14.17 StandHyd 5 141.26 0.597 0.543 0 2.46 40 0.25 0 2 2.46 970.43 0.013 0 5 63 79
189 14.18 StandHyd 5 10.73 0.229 0.216 0 5.83 40 0.25 0 2 5.83 267.46 0.013 0 5 81 91
190 14.19 StandHyd 5 139.63 0.372 0.344 0 3.64 40 0.25 0 2 3.64 964.81 0.013 0 5 80 90
191 14.20 StandHyd 5 26.33 0.544 0.480 0 1.84 40 0.25 0 2 1.84 418.97 0.013 0 5 62 79
192 14.21 StandHyd 5 12.11 0.555 0.486 0 2.57 40 0.25 0 2 2.57 284.14 0.013 0 5 61 78
193 14.22 StandHyd 5 20.20 0.67 0.593 0 1.85 40 0.25 0 2 1.85 366.97 0.013 0 5 60 77
194 14.23 StandHyd 5 14.88 0.634 0.593 0 2.25 40 0.25 0 2 2.25 314.96 0.013 0 5 60 77
195 14.24 StandHyd 5 36.17 0.662 0.604 0 1.70 40 0.25 0 2 1.70 491.05 0.013 0 5 60 77
196 14.25 StandHyd 5 6.37 0.651 0.581 0 2.74 40 0.25 0 2 2.74 206.07 0.013 0 5 56 74
197 14.26 StandHyd 5 31.86 0.235 0.213 0 2.30 40 0.25 0 2 2.30 460.87 0.013 0 5 60 77
200 14.29 StandHyd 5 53.21 0.69 0.629 0 3.02 40 0.25 0 2 3.02 595.59 0.013 0 5 57 75
201 14.30 StandHyd 5 34.26 0.642 0.578 0 2.16 40 0.25 0 2 2.16 477.91 0.013 0 5 59 77
202 14.31 StandHyd 5 20.02 0.622 0.574 0 2.16 40 0.25 0 2 2.16 365.33 0.013 0 5 56 74
203 14.32 StandHyd 5 39.04 0.592 0.535 0 2.87 40 0.25 0 2 2.87 510.16 0.013 0 5 56 74
205 14.34 StandHyd 5 89.47 0.257 0.254 0 2.32 40 0.25 0 2 2.32 772.31 0.013 0 5 69 84
206 14.35 StandHyd 5 25.81 0.263 0.235 0 2.99 40 0.25 0 2 2.99 414.81 0.013 0 5 69 84
209 14.38 StandHyd 5 31.82 0.262 0.231 0 2.66 40 0.25 0 2 2.66 460.58 0.013 0 5 75 87
210 14.39 StandHyd 5 49.96 0.46 0.418 0 1.67 40 0.25 0 2 1.67 577.12 0.013 0 5 52 72
211 14.40 StandHyd 5 13.38 0.655 0.576 0 1.91 40 0.25 0 2 1.91 298.66 0.013 0 5 52 72
212 14.41 StandHyd 5 15.18 0.663 0.602 0 2.92 40 0.25 0 2 2.92 318.12 0.013 0 5 56 74
213 14.42 StandHyd 5 23.86 0.61 0.528 0 2.48 40 0.25 0 2 2.48 398.83 0.013 0 5 55 73
215 14.44 StandHyd 5 53.45 0.555 0.524 0 3.34 40 0.25 0 2 3.34 596.94 0.013 0 5 56 74
216 14.45 StandHyd 5 27.30 0.632 0.575 0 2.12 40 0.25 0 2 2.12 426.61 0.013 0 5 57 75
217 14.46 StandHyd 5 15.75 0.641 0.576 0 1.72 40 0.25 0 2 1.72 324.04 0.013 0 5 48 68
219 14.48 StandHyd 5 15.59 0.688 0.621 0 2.34 40 0.25 0 2 2.34 322.39 0.013 0 5 56 74
220 14.49 StandHyd 5 6.32 0.626 0.564 0 2.72 40 0.25 0 2 2.72 205.26 0.013 0 5 48 68
221 14.50 StandHyd 5 59.43 0.438 0.399 0 2.51 40 0.25 0 2 2.51 629.44 0.013 0 5 55 73
222 14.51 StandHyd 5 87.12 0.465 0.429 0 3.56 40 0.25 0 2 3.56 762.10 0.013 0 5 71 85
223 14.52 StandHyd 5 24.92 0.573 0.513 0 1.77 40 0.25 0 2 1.77 407.59 0.013 0 5 49 69
224 14.53 StandHyd 5 53.99 0.997 0.996 0 0.03 40 0.25 0 2 0.03 599.94 0.013 0 5 48 68
225 14.54 StandHyd 5 26.92 0.25 0.248 0 2.30 40 0.25 0 2 2.30 423.64 0.013 0 5 50 70
227 15.01 StandHyd 5 67.77 0.243 0.242 0 4.38 40 0.25 0 2 4.38 672.16 0.013 0 5 76 88
229 15.03 StandHyd 5 42.37 0.439 0.417 0 4.27 40 0.25 0 2 4.27 531.48 0.013 0 5 71 85
232 15.06 StandHyd 5 70.33 0.261 0.232 0 4.88 40 0.25 0 2 4.88 684.74 0.013 0 5 59 77
233 15.07 StandHyd 5 97.24 0.377 0.323 0 3.00 40 0.25 0 2 3.00 805.15 0.013 0 5 45 66
234 15.08 StandHyd 5 118.68 0.515 0.464 0 2.77 40 0.25 0 2 2.77 889.49 0.013 0 5 43 64
235 15.09 StandHyd 5 152.97 0.23 0.205 0 2.36 40 0.25 0 2 2.36 1009.85 0.013 0 5 48 68
236 15.10 StandHyd 5 98.48 0.226 0.206 0 3.98 40 0.25 0 2 3.98 810.27 0.013 0 5 56 74
238 15.12 StandHyd 5 110.50 0.273 0.206 0 3.26 40 0.25 0 2 3.26 858.29 0.013 0 5 64 80
241 15.15 StandHyd 5 61.54 0.472 0.380 0 2.73 40 0.25 0 2 2.73 640.52 0.013 0 5 59 77
242 15.16 StandHyd 5 91.28 0.351 0.296 0 3.65 40 0.25 0 2 3.65 780.09 0.013 0 5 78 89
243 15.17 StandHyd 5 137.40 0.409 0.346 0 2.82 40 0.25 0 2 2.82 957.08 0.013 0 5 64 80
244 15.18 StandHyd 5 38.33 0.506 0.445 0 2.87 40 0.25 0 2 2.87 505.50 0.013 0 5 56 74
245 15.19 StandHyd 5 74.32 0.629 0.587 0 2.72 40 0.25 0 2 2.72 703.89 0.013 0 5 61 78
246 15.20 StandHyd 5 49.17 0.596 0.548 0 2.53 40 0.25 0 2 2.53 572.54 0.013 0 5 64 80
250 15.24 StandHyd 5 31.57 0.233 0.204 0 3.62 40 0.25 0 2 3.62 458.77 0.013 0 5 69 84
252 15.26 StandHyd 5 151.99 0.406 0.346 0 2.86 40 0.25 0 2 2.86 1006.61 0.013 0 5 80 90
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Future StandHyd for Major Events 2/4:

NHYD
Catchment 

ID
Command DT [min] AREA [ha] TIMP XIMP

DWF 
[cms]

SLPP [%] LGP [m] MNP SCP [hr]
DPSI 
[mm]

SLPI [%] LGI [m] MNI SCI [hr] IA(mm)
CN AMC II 

*
CN AMC 

III *
253 15.27 StandHyd 5 189.83 0.463 0.443 0 2.32 40 0.25 0 2 2.32 1124.96 0.013 0 5 60 77
276 16.18 StandHyd 5 77.01 0.423 0.423 0 2.96 40 0.25 0 2 2.96 716.52 0.013 0 5 62 79
277 16.19 StandHyd 5 128.71 0.247 0.231 0 4.06 40 0.25 0 2 4.06 926.32 0.013 0 5 72 86
279 16.21 StandHyd 5 19.20 0.4 0.257 0 3.43 40 0.25 0 2 3.43 357.77 0.013 0 5 61 78
280 16.22 StandHyd 5 98.50 0.35 0.254 0 3.53 40 0.25 0 2 3.53 810.35 0.013 0 5 54 73
281 16.23 StandHyd 5 39.99 0.34 0.287 0 2.96 40 0.25 0 2 2.96 516.33 0.013 0 5 63 79
282 16.24 StandHyd 5 43.00 0.366 0.326 0 4.72 40 0.25 0 2 4.72 535.41 0.013 0 5 62 79
284 17.02 StandHyd 5 45.97 0.292 0.250 0 4.71 40 0.25 0 2 4.71 553.59 0.013 0 5 80 90
285 17.03 StandHyd 5 446.38 0.537 0.491 0 2.33 40 0.25 0 2 2.33 1725.07 0.013 0 5 64 80
286 17.04 StandHyd 5 267.02 0.355 0.316 0 2.21 40 0.25 0 2 2.21 1334.22 0.013 0 5 64 80
287 17.05 StandHyd 5 223.97 0.25 0.186 0 3.45 40 0.25 0 2 3.45 1221.94 0.013 0 5 64 80
297 18.02 StandHyd 5 70.58 0.546 0.505 0 1.98 40 0.25 0 2 1.98 685.95 0.013 0 5 68 83
298 18.03 StandHyd 5 178.76 0.204 0.183 0 3.71 40 0.25 0 2 3.71 1091.67 0.013 0 5 80 90
300 18.05 StandHyd 5 27.10 0.59 0.514 0 2.75 40 0.25 0 2 2.75 425.05 0.013 0 5 65 81
301 18.06 StandHyd 5 74.77 0.253 0.215 0 4.72 40 0.25 0 2 4.72 706.02 0.013 0 5 69 84
309 19.02 StandHyd 5 134.95 0.229 0.195 0 4.66 40 0.25 0 2 4.66 948.51 0.013 0 5 72 86
310 19.03 StandHyd 5 125.54 0.329 0.279 0 3.35 40 0.25 0 2 3.35 914.84 0.013 0 5 80 90
311 19.04 StandHyd 5 69.65 0.256 0.222 0 2.76 40 0.25 0 2 2.76 681.42 0.013 0 5 64 80
312 19.05 StandHyd 5 37.68 0.448 0.385 0 2.58 40 0.25 0 2 2.58 501.20 0.013 0 5 80 90
313 19.06 StandHyd 5 98.19 0.338 0.280 0 3.63 40 0.25 0 2 3.63 809.07 0.013 0 5 80 90
314 19.07 StandHyd 5 133.93 0.46 0.401 0 3.21 40 0.25 0 2 3.21 944.92 0.013 0 5 81 91
316 19.09 StandHyd 5 211.25 0.235 0.199 0 3.21 40 0.25 0 2 3.21 1186.73 0.013 0 5 80 90
317 19.10 StandHyd 5 115.17 0.433 0.358 0 3.29 40 0.25 0 2 3.29 876.24 0.013 0 5 80 90
318 19.11 StandHyd 5 45.97 0.262 0.246 0 3.41 40 0.25 0 2 3.41 553.59 0.013 0 5 64 80
319 19.12 StandHyd 5 19.51 0.682 0.611 0 1.37 40 0.25 0 2 1.37 360.65 0.013 0 5 65 81
320 19.13 StandHyd 5 51.32 0.306 0.270 0 3.35 40 0.25 0 2 3.35 584.92 0.013 0 5 62 79
321 19.14 StandHyd 5 132.10 0.528 0.492 0 3.81 40 0.25 0 2 3.81 938.44 0.013 0 5 77 89
322 19.15 StandHyd 5 125.61 0.458 0.439 0 3.04 40 0.25 0 2 3.04 915.10 0.013 0 5 80 90
323 19.16 StandHyd 5 122.71 0.264 0.250 0 2.68 40 0.25 0 2 2.68 904.47 0.013 0 5 80 90
324 19.17 StandHyd 5 98.58 0.524 0.523 0 4.20 40 0.25 0 2 4.20 810.68 0.013 0 5 80 90
325 19.18 StandHyd 5 246.11 0.55 0.546 0 3.04 40 0.25 0 2 3.04 1280.91 0.013 0 5 77 89
326 19.19 StandHyd 5 72.43 0.842 0.842 0 3.61 40 0.25 0 2 3.61 694.89 0.013 0 5 77 89
327 19.20 StandHyd 5 258.00 0.42 0.405 0 3.33 40 0.25 0 2 3.33 1311.49 0.013 0 5 77 89
328 20.01 StandHyd 5 139.12 0.203 0.173 0 4.32 40 0.25 0 2 4.32 963.05 0.013 0 5 78 89
331 20.04 StandHyd 5 159.69 0.28 0.240 0 3.96 40 0.25 0 2 3.96 1031.79 0.013 0 5 72 86
335 21.01 StandHyd 5 158.18 0.465 0.423 0 3.03 40 0.25 0 2 3.03 1026.90 0.013 0 5 50 70
336 21.02 StandHyd 5 150.65 0.637 0.574 0 2.03 40 0.25 0 2 2.03 1002.16 0.013 0 5 69 84
337 21.03 StandHyd 5 170.07 0.319 0.250 0 2.91 40 0.25 0 2 2.91 1064.80 0.013 0 5 62 79
338 21.04 StandHyd 5 222.37 0.642 0.572 0 1.93 40 0.25 0 2 1.93 1217.57 0.013 0 5 68 83
340 21.06 StandHyd 5 12.00 0.501 0.451 0 1.71 40 0.25 0 2 1.71 282.84 0.013 0 5 66 82
341 21.07 StandHyd 5 22.14 0.61 0.540 0 1.99 40 0.25 0 2 1.99 384.19 0.013 0 5 65 81
344 21.10 StandHyd 5 60.69 0.664 0.601 0 2.11 40 0.25 0 2 2.11 636.08 0.013 0 5 65 81
345 21.11 StandHyd 5 100.73 0.54 0.485 0 2.30 40 0.25 0 2 2.30 819.47 0.013 0 5 66 82
347 21.13 StandHyd 5 26.84 0.213 0.190 0 3.45 40 0.25 0 2 3.45 423.01 0.013 0 5 65 81
348 21.14 StandHyd 5 57.65 0.691 0.630 0 2.21 40 0.25 0 2 2.21 619.95 0.013 0 5 62 79
349 21.15 StandHyd 5 24.90 0.542 0.476 0 3.55 40 0.25 0 2 3.55 407.43 0.013 0 5 56 74
350 21.16 StandHyd 5 101.05 0.584 0.495 0 2.09 40 0.25 0 2 2.09 820.77 0.013 0 5 65 81

7278 22.01 StandHyd 5 88.17 0.572 0.571 0 2.40 40 0.25 0 2 2.40 766.68 0.013 0 5 82 91
7351 22.02 StandHyd 5 56.36 0.478 0.477 0 2.00 40 0.25 0 1 1.00 612.97 0.013 0 5 80 91
7356 22.03 StandHyd 5 37.99 0.611 0.609 0 2.35 40 0.25 0 2 2.35 503.26 0.013 0 5 86 93
7365 22.04 StandHyd 5 72.49 0.531 0.452 0 1.99 40 0.25 0 2 1.99 695.17 0.013 0 5 85 93
7361 22.05 StandHyd 5 148.89 0.363 0.332 0 1.79 40 0.25 0 2 1.79 996.29 0.013 0 5 67 82
7364 22.06 StandHyd 5 125.59 0.461 0.392 0 2.14 40 0.25 0 2 2.14 915.02 0.013 0 5 72 86
7283 22.07 StandHyd 5 78.78 0.53 0.530 0 2.59 40 0.25 0 2 2.59 724.71 0.013 0 5 82 91
7287 22.08 StandHyd 5 38.86 0.209 0.208 0 2.02 40 0.25 0 2 2.02 508.99 0.013 0 5 83 92
7296 22.11 StandHyd 5 32.26 0.747 0.747 0 2.75 40 0.25 0 2 2.75 463.75 0.013 0 5 86 93
7300 22.12 StandHyd 5 53.98 0.947 0.947 0 1.82 40 0.25 0 2 1.82 599.89 0.013 0 5 86 93
7303 22.13 StandHyd 5 87.75 0.645 0.641 0 1.67 40 0.25 0 2 1.67 764.85 0.013 0 5 86 93
7307 22.14 StandHyd 5 46.46 0.286 0.286 0 2.56 40 0.25 0 2 2.56 556.54 0.013 0 5 81 91
7308 22.15 StandHyd 5 45.11 0.362 0.362 0 1.99 40 0.25 0 2 1.99 548.39 0.013 0 5 86 93
7311 22.16 StandHyd 5 70.73 0.309 0.289 0 1.80 40 0.25 0 2 1.80 686.68 0.013 0 5 62 79
7313 22.17 StandHyd 5 22.43 0.2 0.200 0 2.95 40 0.25 0 2 2.95 386.70 0.013 0 5 81 91
7347 22.18 StandHyd 5 127.24 0.22 0.168 0 1.83 40 0.25 0 2 1.83 921.01 0.013 0 5 62 79
7332 22.20 StandHyd 5 152.44 0.209 0.204 0 2.49 40 0.25 0 2 2.49 1008.10 0.013 0 5 73 86
7321 22.22 StandHyd 5 134.85 0.911 0.911 0 1.71 40 0.25 0 2 1.71 948.16 0.013 0 5 86 93
7324 22.23 StandHyd 5 64.27 0.749 0.742 0 2.62 40 0.25 0 2 2.62 654.57 0.013 0 5 86 93
7327 22.24 StandHyd 5 48.66 0.871 0.871 0 1.65 40 0.25 0 2 1.65 569.56 0.013 0 5 86 93
7328 22.25 StandHyd 5 11.60 0.921 0.921 0 2.16 40 0.25 0 2 2.16 278.09 0.013 0 5 86 93
7338 22.27 StandHyd 5 21.05 0.882 0.878 0 2.14 40 0.25 0 2 2.14 374.61 0.013 0 5 86 93
7342 22.28 StandHyd 5 25.06 0.908 0.907 0 1.35 40 0.25 0 2 1.35 408.74 0.013 0 5 86 93
7329 22.30 StandHyd 5 21.04 0.922 0.922 0 2.40 40 0.25 0 2 2.40 374.52 0.013 0 5 86 93
7344 22.31 StandHyd 5 94.32 0.549 0.501 0 2.31 40 0.25 0 2 2.31 792.97 0.013 0 5 86 93
7378 23.01 StandHyd 5 23.22 0.522 0.478 0 3.16 40 0.25 0 2 3.16 393.45 0.013 0 5 83 92
7375 23.02 StandHyd 5 30.05 0.423 0.417 0 3.20 40 0.25 0 2 3.20 447.59 0.013 0 5 80 90
7377 23.03 StandHyd 5 47.09 0.614 0.545 0 2.74 40 0.25 0 2 2.74 560.30 0.013 0 5 86 93
7374 23.04 StandHyd 5 38.55 0.525 0.475 0 3.54 40 0.25 0 2 3.54 506.95 0.013 0 5 83 92
7373 23.05 StandHyd 5 25.64 0.655 0.613 0 2.77 40 0.25 0 2 2.77 413.44 0.013 0 5 85 93
7370 23.08 StandHyd 5 45.99 0.607 0.549 0 2.68 40 0.25 0 2 2.68 553.71 0.013 0 5 86 93
7368 23.09 StandHyd 5 56.19 0.355 0.355 0 1.49 40 0.25 0 2 1.49 612.05 0.013 0 5 86 93
7366 23.10 StandHyd 5 135.28 0.464 0.463 0 2.35 40 0.25 0 2 2.35 949.67 0.013 0 5 80 90
7399 24.01 StandHyd 5 77.10 0.83 0.818 0 2.73 40 0.25 0 2 2.73 716.94 0.013 0 5 85 93
7422 24.02 StandHyd 5 104.61 0.771 0.771 0 2.16 40 0.25 0 2 2.16 835.10 0.013 0 5 86 93
7435 24.03 StandHyd 5 100.66 0.617 0.617 0 2.43 40 0.25 0 2 2.43 819.19 0.013 0 5 86 93
7427 24.04 StandHyd 5 68.57 0.464 0.464 0 2.34 40 0.25 0 2 2.34 676.12 0.013 0 5 86 93
7433 24.05 StandHyd 5 114.49 0.598 0.598 0 2.21 40 0.25 0 2 2.21 873.65 0.013 0 5 86 93
7404 24.06 StandHyd 5 187.77 0.683 0.653 0 1.81 40 0.25 0 2 1.81 1118.84 0.013 0 5 85 93
7431 24.07 StandHyd 5 168.53 0.94 0.940 0 1.71 40 0.25 0 2 1.71 1059.97 0.013 0 5 86 93
7409 24.08 StandHyd 5 143.85 0.803 0.801 0 1.64 40 0.25 0 2 1.64 979.29 0.013 0 5 83 92
7414 24.09 StandHyd 5 44.87 0.948 0.948 0 1.73 40 0.25 0 2 1.73 546.93 0.013 0 5 85 93
7417 24.10 StandHyd 5 90.03 0.773 0.773 0 1.80 40 0.25 0 2 1.80 774.73 0.013 0 5 85 93
7419 24.11 StandHyd 5 51.22 0.948 0.948 0 1.31 40 0.25 0 2 1.31 584.35 0.013 0 5 86 93
7451 25.01 StandHyd 5 19.56 0.61 0.553 0 2.94 40 0.25 0 2 2.94 361.11 0.013 0 5 82 91
7452 25.02 StandHyd 5 26.88 0.593 0.531 0 2.55 40 0.25 0 2 2.55 423.32 0.013 0 5 86 93
7454 25.03 StandHyd 5 28.66 0.583 0.524 0 2.59 40 0.25 0 2 2.59 437.11 0.013 0 5 86 93
7450 25.04 StandHyd 5 25.37 0.593 0.560 0 2.74 40 0.25 0 2 2.74 411.26 0.013 0 5 82 91
7446 25.05 StandHyd 5 31.37 0.238 0.238 0 2.46 40 0.25 0 2 2.46 457.31 0.013 0 5 82 91
7447 25.06 StandHyd 5 91.56 0.67 0.610 0 2.41 40 0.25 0 2 2.41 781.28 0.013 0 5 86 93
7449 25.07 StandHyd 5 18.50 0.922 0.922 0 1.93 40 0.25 0 2 1.93 351.19 0.013 0 5 83 92
7445 25.08 StandHyd 5 92.44 0.924 0.924 0 2.20 40 0.25 0 2 2.20 785.03 0.013 0 5 85 93
7441 25.09 StandHyd 5 27.76 0.347 0.347 0 2.69 40 0.25 0 2 2.69 430.19 0.013 0 5 85 93
7443 25.10 StandHyd 5 113.91 0.782 0.782 0 1.54 40 0.25 0 2 1.54 871.44 0.013 0 5 86 93
7440 25.12 StandHyd 5 70.62 0.814 0.812 0 2.22 40 0.25 0 2 2.22 686.15 0.013 0 5 86 93
7439 25.13 StandHyd 5 117.95 0.871 0.866 0 2.17 40 0.25 0 2 2.17 886.75 0.013 0 5 85 93
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Future StandHyd for Major Events 3/4:

NHYD
Catchment 

ID
Command DT [min] AREA [ha] TIMP XIMP

DWF 
[cms]

SLPP [%] LGP [m] MNP SCP [hr]
DPSI 
[mm]

SLPI [%] LGI [m] MNI SCI [hr] IA(mm)
CN AMC II 

*
CN AMC 

III *
7437 25.14 StandHyd 5 31.24 0.519 0.519 0 2.83 40 0.25 0 2 2.83 456.36 0.013 0 5 83 92
7436 25.15 StandHyd 5 119.96 0.613 0.611 0 2.34 40 0.25 0 2 2.34 894.28 0.013 0 5 85 93
7460 26.03 StandHyd 5 16.97 0.473 0.431 0 2.76 40 0.25 0 2 2.76 336.35 0.013 0 5 99 99
7458 26.04 StandHyd 5 41.70 0.873 0.870 0 2.97 40 0.25 0 2 2.97 527.26 0.013 0 5 99 99
7459 26.06 StandHyd 5 18.01 0.698 0.632 0 3.86 40 0.25 0 2 3.86 346.51 0.013 0 5 99 99
7455 26.07 StandHyd 5 10.42 0.322 0.305 0 4.17 40 0.25 0 2 4.17 263.57 0.013 0 5 80 90
7456 26.08 StandHyd 5 10.46 0.719 0.661 0 2.40 40 0.25 0 2 2.40 264.07 0.013 0 5 86 93
7464 26.09 StandHyd 5 39.84 0.24 0.240 0 3.40 40 0.25 0 2 3.40 515.36 0.013 0 5 83 92
7475 26.10 StandHyd 5 88.28 0.304 0.300 0 4.40 40 0.25 0 2 4.40 767.16 0.013 0 5 96 98
7478 26.11 StandHyd 5 37.97 0.51 0.503 0 3.32 40 0.25 0 2 3.32 503.12 0.013 0 5 97 99
7480 26.12 StandHyd 5 4.85 0.906 0.906 0 3.59 40 0.25 0 2 3.59 179.81 0.013 0 5 99 99
7481 26.13 StandHyd 5 28.15 0.92 0.920 0 2.96 40 0.25 0 2 2.96 433.21 0.013 0 5 97 99
7473 26.14 StandHyd 5 92.43 0.553 0.541 0 3.63 40 0.25 0 2 3.63 784.98 0.013 0 5 99 99
7472 26.15 StandHyd 5 90.34 0.93 0.930 0 2.33 40 0.25 0 2 2.33 776.06 0.013 0 5 99 99
7471 26.16 StandHyd 5 81.76 0.943 0.943 0 3.23 40 0.25 0 2 3.23 738.29 0.013 0 5 99 99
434 27.01 StandHyd 5 80.38 0.43 0.386 0 4.68 40 0.25 0 2 4.68 732.03 0.013 0 5 75 88
435 27.02 StandHyd 5 862.17 0.817 0.806 0 3.98 40 0.25 0 2 3.98 2397.46 0.013 0 5 90 95
436 27.03 StandHyd 5 311.64 0.524 0.485 0 4.61 40 0.25 0 2 4.61 1441.39 0.013 0 5 75 88
437 27.04 StandHyd 5 489.64 0.478 0.442 0 4.61 40 0.25 0 2 4.61 1806.73 0.013 0 5 87 94
439 27.06 StandHyd 5 38.20 0.651 0.650 0 4.08 40 0.25 0 2 4.08 504.65 0.013 0 5 96 98
440 27.07 StandHyd 5 319.94 0.878 0.878 0 3.92 40 0.25 0 2 3.92 1460.46 0.013 0 5 87 94
441 27.08 StandHyd 5 251.12 0.898 0.898 0 3.50 40 0.25 0 2 3.50 1293.88 0.013 0 5 97 99
442 27.09 StandHyd 5 145.61 0.29 0.276 0 5.16 40 0.25 0 2 5.16 985.26 0.013 0 5 91 96
443 27.10 StandHyd 5 211.89 0.677 0.643 0 4.50 40 0.25 0 2 4.50 1188.53 0.013 0 5 87 94
444 27.11 StandHyd 5 15.71 0.584 0.517 0 3.87 40 0.25 0 2 3.87 323.63 0.013 0 5 99 99
445 27.12 StandHyd 5 93.72 0.527 0.489 0 5.03 40 0.25 0 2 5.03 790.44 0.013 0 5 83 92
446 27.13 StandHyd 5 205.31 0.656 0.594 0 3.95 40 0.25 0 2 3.95 1169.93 0.013 0 5 96 98
447 27.14 StandHyd 5 69.06 0.808 0.772 0 3.33 40 0.25 0 2 3.33 678.53 0.013 0 5 97 99
448 27.15 StandHyd 5 43.75 0.642 0.587 0 2.93 40 0.25 0 2 2.93 540.06 0.013 0 5 96 98
449 28.01 StandHyd 5 223.28 0.233 0.199 0 3.49 40 0.25 0 2 3.49 1220.05 0.013 0 5 77 89
453 29.02 StandHyd 5 17.87 0.589 0.540 0 2.78 40 0.25 0 2 2.78 345.16 0.013 0 5 85 93
455 29.04 StandHyd 5 46.10 0.695 0.636 0 2.32 40 0.25 0 2 2.32 554.38 0.013 0 5 87 94
456 29.05 StandHyd 5 93.68 0.619 0.570 0 2.84 40 0.25 0 2 2.84 790.27 0.013 0 5 87 94
458 29.07 StandHyd 5 16.94 0.68 0.632 0 2.11 40 0.25 0 2 2.11 336.06 0.013 0 5 87 94
459 29.08 StandHyd 5 44.48 0.58 0.526 0 2.57 40 0.25 0 2 2.57 544.55 0.013 0 5 87 94
461 29.10 StandHyd 5 25.28 0.355 0.315 0 3.74 40 0.25 0 2 3.74 410.53 0.013 0 5 77 89
462 29.11 StandHyd 5 19.14 0.618 0.615 0 3.31 40 0.25 0 2 3.31 357.21 0.013 0 5 78 89
465 29.14 StandHyd 5 5.64 0.816 0.775 0 2.81 40 0.25 0 2 2.81 193.91 0.013 0 5 89 95
473 30.06 StandHyd 5 146.61 0.222 0.191 0 2.28 40 0.25 0 2 2.28 988.64 0.013 0 5 77 89
483 32.02 StandHyd 5 24.28 0.652 0.594 0 2.71 40 0.25 0 2 2.71 402.33 0.013 0 5 86 93
484 32.03 StandHyd 5 26.39 0.668 0.599 0 2.71 40 0.25 0 2 2.71 419.44 0.013 0 5 83 92
486 32.05 StandHyd 5 33.96 0.644 0.581 0 2.58 40 0.25 0 2 2.58 475.82 0.013 0 5 87 94
488 32.07 StandHyd 5 5.77 0.69 0.627 0 3.79 40 0.25 0 2 3.79 196.13 0.013 0 5 95 98
489 32.08 StandHyd 5 23.30 0.64 0.581 0 2.15 40 0.25 0 2 2.15 394.12 0.013 0 5 95 98
490 32.09 StandHyd 5 28.07 0.664 0.603 0 2.05 40 0.25 0 2 2.05 432.59 0.013 0 5 95 98
492 32.11 StandHyd 5 34.89 0.652 0.592 0 2.92 40 0.25 0 2 2.92 482.29 0.013 0 5 81 91
493 32.12 StandHyd 5 25.23 0.701 0.637 0 2.19 40 0.25 0 2 2.19 410.12 0.013 0 5 87 94
495 32.14 StandHyd 5 17.27 0.59 0.523 0 2.84 40 0.25 0 2 2.84 339.31 0.013 0 5 83 92
497 32.16 StandHyd 5 53.68 0.67 0.615 0 1.89 40 0.25 0 2 1.89 598.22 0.013 0 5 87 94
498 32.17 StandHyd 5 15.19 0.7 0.634 0 2.33 40 0.25 0 2 2.33 318.22 0.013 0 5 89 95
499 32.18 StandHyd 5 52.08 0.602 0.504 0 2.13 40 0.25 0 2 2.13 589.24 0.013 0 5 81 91
500 32.19 StandHyd 5 42.74 0.66 0.593 0 1.71 40 0.25 0 2 1.71 533.79 0.013 0 5 81 91
501 32.20 StandHyd 5 25.17 0.455 0.385 0 3.27 40 0.25 0 2 3.27 409.63 0.013 0 5 80 90
502 32.21 StandHyd 5 17.61 0.405 0.366 0 3.26 40 0.25 0 2 3.26 342.64 0.013 0 5 76 88
503 32.22 StandHyd 5 54.85 0.435 0.417 0 2.78 40 0.25 0 2 2.78 604.70 0.013 0 5 80 90
505 32.24 StandHyd 5 48.82 0.464 0.395 0 2.83 40 0.25 0 2 2.83 570.50 0.013 0 5 80 90
510 32.29 StandHyd 5 36.01 0.555 0.555 0 2.26 40 0.25 0 2 2.26 489.97 0.013 0 5 90 96
513 33.03 StandHyd 5 69.23 0.589 0.499 0 2.16 40 0.25 0 2 2.16 679.36 0.013 0 5 95 98
514 33.04 StandHyd 5 24.00 0.6 0.538 0 2.21 40 0.25 0 2 2.21 400.00 0.013 0 5 87 94
515 33.05 StandHyd 5 55.84 0.765 0.728 0 1.97 40 0.25 0 2 1.97 610.14 0.013 0 5 90 96
516 33.06 StandHyd 5 59.78 0.702 0.653 0 2.86 40 0.25 0 2 2.86 631.29 0.013 0 5 85 93
517 33.07 StandHyd 5 15.44 0.597 0.542 0 2.63 40 0.25 0 2 2.63 320.83 0.013 0 5 93 97
519 33.09 StandHyd 5 26.93 0.649 0.589 0 1.75 40 0.25 0 2 1.75 423.71 0.013 0 5 87 94
520 33.10 StandHyd 5 23.15 0.269 0.245 0 3.10 40 0.25 0 2 3.10 392.85 0.013 0 5 78 89
521 33.11 StandHyd 5 126.12 0.554 0.504 0 3.37 40 0.25 0 2 3.37 916.95 0.013 0 5 82 91
522 33.12 StandHyd 5 142.25 0.643 0.584 0 2.85 40 0.25 0 2 2.85 973.82 0.013 0 5 87 94
523 33.13 StandHyd 5 177.15 0.594 0.542 0 2.64 40 0.25 0 2 2.64 1086.74 0.013 0 5 87 94
524 33.14 StandHyd 5 99.55 0.592 0.513 0 2.22 40 0.25 0 2 2.22 814.66 0.013 0 5 82 91
526 33.16 StandHyd 5 84.72 0.604 0.604 0 2.35 40 0.25 0 2 2.35 751.53 0.013 0 5 86 93
536 35.01 StandHyd 5 87.09 0.353 0.302 0 2.53 40 0.25 0 2 2.53 761.97 0.013 0 5 83 92
537 35.02 StandHyd 5 44.68 0.456 0.323 0 2.96 40 0.25 0 2 2.96 545.77 0.013 0 5 93 97
538 35.03 StandHyd 5 105.10 0.406 0.286 0 2.75 40 0.25 0 2 2.75 837.06 0.013 0 5 93 97
539 35.04 StandHyd 5 68.79 0.375 0.290 0 3.35 40 0.25 0 2 3.35 677.20 0.013 0 5 89 95
540 35.05 StandHyd 5 151.40 0.291 0.208 0 2.75 40 0.25 0 2 2.75 1004.66 0.013 0 5 90 96
541 35.06 StandHyd 5 44.48 0.67 0.604 0 2.08 40 0.25 0 2 2.08 544.55 0.013 0 5 90 96
543 35.08 StandHyd 5 33.87 0.634 0.570 0 2.11 40 0.25 0 2 2.11 475.18 0.013 0 5 90 96
544 35.09 StandHyd 5 28.06 0.25 0.226 0 4.03 40 0.25 0 2 4.03 432.51 0.013 0 5 77 89
545 35.10 StandHyd 5 30.53 0.456 0.329 0 2.63 40 0.25 0 2 2.63 451.15 0.013 0 5 95 98
546 35.11 StandHyd 5 47.52 0.574 0.574 0 2.14 40 0.25 0 2 2.14 562.85 0.013 0 5 81 91
547 35.12 StandHyd 5 74.34 0.451 0.447 0 1.98 40 0.25 0 2 1.98 703.99 0.013 0 5 92 96
549 35.14 StandHyd 5 32.02 0.236 0.190 0 3.00 40 0.25 0 2 3.00 462.02 0.013 0 5 78 89
550 35.15 StandHyd 5 69.88 0.714 0.668 0 2.42 40 0.25 0 2 2.42 682.54 0.013 0 5 90 96
551 36.01 StandHyd 5 81.52 0.328 0.231 0 2.94 40 0.25 0 2 2.94 737.20 0.013 0 5 92 96
552 36.02 StandHyd 5 13.96 0.238 0.165 0 3.84 40 0.25 0 2 3.84 305.07 0.013 0 5 85 93
553 36.03 StandHyd 5 13.23 0.262 0.205 0 3.19 40 0.25 0 2 3.19 296.98 0.013 0 5 87 94
554 36.04 StandHyd 5 33.85 0.329 0.276 0 2.82 40 0.25 0 2 2.82 475.04 0.013 0 5 80 90
555 36.05 StandHyd 5 80.53 0.512 0.470 0 2.73 40 0.25 0 2 2.73 732.71 0.013 0 5 80 90
556 36.06 StandHyd 5 9.05 0.45 0.315 0 2.32 40 0.25 0 2 2.32 245.63 0.013 0 5 92 96
574 38.01 StandHyd 5 98.50 0.351 0.265 0 2.64 40 0.25 0 2 2.64 810.35 0.013 0 5 90 96
575 38.02 StandHyd 5 135.85 0.536 0.465 0 2.05 40 0.25 0 2 2.05 951.67 0.013 0 5 85 93
576 38.03 StandHyd 5 69.53 0.401 0.318 0 3.00 40 0.25 0 2 3.00 680.83 0.013 0 5 87 94
583 39.03 StandHyd 5 169.27 0.648 0.579 0 1.74 40 0.25 0 2 1.74 1062.29 0.013 0 5 92 96
585 39.05 StandHyd 5 9.62 0.681 0.626 0 2.49 40 0.25 0 2 2.49 253.25 0.013 0 5 93 97
586 39.06 StandHyd 5 15.84 0.6 0.536 0 2.29 40 0.25 0 2 2.29 324.96 0.013 0 5 89 95
587 39.07 StandHyd 5 23.55 0.682 0.619 0 1.72 40 0.25 0 2 1.72 396.23 0.013 0 5 93 97
588 39.08 StandHyd 5 8.81 0.608 0.547 0 1.88 40 0.25 0 2 1.88 242.35 0.013 0 5 89 95
590 39.10 StandHyd 5 25.19 0.667 0.601 0 1.76 40 0.25 0 2 1.76 409.80 0.013 0 5 81 91
591 39.11 StandHyd 5 21.40 0.565 0.462 0 1.97 40 0.25 0 2 1.97 377.71 0.013 0 5 85 93
592 39.12 StandHyd 5 35.08 0.582 0.499 0 1.95 40 0.25 0 2 1.95 483.60 0.013 0 5 93 97
593 39.13 StandHyd 5 108.88 0.328 0.271 0 2.50 40 0.25 0 2 2.50 851.98 0.013 0 5 80 90
596 40.03 StandHyd 5 84.65 0.716 0.714 0 3.27 40 0.25 0 2 3.27 751.22 0.013 0 5 93 97
599 40.06 StandHyd 5 23.75 0.683 0.655 0 3.30 40 0.25 0 2 3.30 397.91 0.013 0 5 91 96
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Future StandHyd for Major Events 4/4:

NHYD
Catchment 

ID
Command DT [min] AREA [ha] TIMP XIMP

DWF 
[cms]

SLPP [%] LGP [m] MNP SCP [hr]
DPSI 
[mm]

SLPI [%] LGI [m] MNI SCI [hr] IA(mm)
CN AMC II 

*
CN AMC 

III *
602 40.09 StandHyd 5 20.88 0.347 0.329 0 2.97 40 0.25 0 2 2.97 373.10 0.013 0 5 86 93
603 40.10 StandHyd 5 151.10 0.935 0.935 0 3.09 40 0.25 0 2 3.09 1003.66 0.013 0 5 96 98
604 40.11 StandHyd 5 50.69 0.948 0.948 0 3.80 40 0.25 0 2 3.80 581.32 0.013 0 5 97 99
605 40.12 StandHyd 5 55.35 0.945 0.945 0 3.50 40 0.25 0 2 3.50 607.45 0.013 0 5 96 98
606 40.13 StandHyd 5 48.23 0.578 0.534 0 5.51 40 0.25 0 2 5.51 567.04 0.013 0 5 71 85
607 41.01 StandHyd 5 163.14 0.55 0.476 0 2.04 40 0.25 0 2 2.04 1042.88 0.013 0 5 81 91
608 41.02 StandHyd 5 47.19 0.425 0.324 0 1.80 40 0.25 0 2 1.80 560.89 0.013 0 5 75 87
609 41.03 StandHyd 5 73.72 0.372 0.291 0 2.40 40 0.25 0 2 2.40 701.05 0.013 0 5 80 90
610 41.04 StandHyd 5 45.53 0.494 0.381 0 2.48 40 0.25 0 2 2.48 550.94 0.013 0 5 93 97
611 41.05 StandHyd 5 62.92 0.575 0.514 0 2.20 40 0.25 0 2 2.20 647.66 0.013 0 5 82 91
617 42.03 StandHyd 5 24.70 0.375 0.322 0 4.79 40 0.25 0 2 4.79 405.79 0.013 0 5 99 99
618 42.04 StandHyd 5 19.91 0.929 0.929 0 3.27 40 0.25 0 2 3.27 364.33 0.013 0 5 99 99
619 42.05 StandHyd 5 13.67 0.615 0.544 0 4.28 40 0.25 0 2 4.28 301.88 0.013 0 5 96 98
620 42.06 StandHyd 5 22.70 0.69 0.623 0 2.66 40 0.25 0 2 2.66 389.02 0.013 0 5 97 99
621 42.07 StandHyd 5 5.64 0.866 0.842 0 2.84 40 0.25 0 2 2.84 193.91 0.013 0 5 97 99
622 42.08 StandHyd 5 19.03 0.805 0.764 0 2.75 40 0.25 0 2 2.75 356.18 0.013 0 5 99 99
623 42.09 StandHyd 5 38.80 0.721 0.667 0 3.27 40 0.25 0 2 3.27 508.59 0.013 0 5 99 99
625 42.11 StandHyd 5 65.00 0.675 0.613 0 3.72 40 0.25 0 2 3.72 658.28 0.013 0 5 96 98
627 42.13 StandHyd 5 7.39 0.718 0.668 0 5.45 40 0.25 0 2 5.45 221.96 0.013 0 5 94 98
628 42.14 StandHyd 5 61.63 0.639 0.594 0 3.50 40 0.25 0 2 3.50 640.99 0.013 0 5 94 98
629 42.15 StandHyd 5 38.42 0.419 0.328 0 3.36 40 0.25 0 2 3.36 506.10 0.013 0 5 94 98
630 42.16 StandHyd 5 32.01 0.71 0.670 0 2.55 40 0.25 0 2 2.55 461.95 0.013 0 5 99 99
631 42.17 StandHyd 5 25.55 0.603 0.506 0 1.28 40 0.25 0 2 1.28 412.71 0.013 0 5 85 93
632 43.01 StandHyd 5 226.69 0.527 0.468 0 2.24 40 0.25 0 2 2.24 1229.34 0.013 0 5 82 91
633 43.02 StandHyd 5 129.13 0.772 0.760 0 1.98 40 0.25 0 2 1.98 927.83 0.013 0 5 83 92
635 43.04 StandHyd 5 24.96 0.597 0.597 0 2.65 40 0.25 0 2 2.65 407.92 0.013 0 5 83 92
636 43.05 StandHyd 5 39.74 0.909 0.909 0 1.88 40 0.25 0 2 1.88 514.72 0.013 0 5 85 93
638 43.07 StandHyd 5 35.71 0.908 0.908 0 2.12 40 0.25 0 2 2.12 487.92 0.013 0 5 85 93
639 43.08 StandHyd 5 34.03 0.949 0.949 0 2.37 40 0.25 0 2 2.37 476.31 0.013 0 5 99 99
640 43.09 StandHyd 5 64.79 0.865 0.865 0 3.74 40 0.25 0 2 3.74 657.22 0.013 0 5 91 96
641 43.10 StandHyd 5 202.72 0.78 0.780 0 3.08 40 0.25 0 2 3.08 1162.53 0.013 0 5 93 97
642 43.11 StandHyd 5 145.26 0.85 0.845 0 2.97 40 0.25 0 2 2.97 984.07 0.013 0 5 97 99
644 44.02 StandHyd 5 42.53 0.839 0.829 0 4.08 40 0.25 0 2 4.08 532.48 0.013 0 5 97 99
645 44.03 StandHyd 5 36.24 0.575 0.570 0 4.50 40 0.25 0 2 4.50 491.53 0.013 0 5 94 98
646 44.04 StandHyd 5 33.59 0.934 0.933 0 4.22 40 0.25 0 2 4.22 473.22 0.013 0 5 99 99
647 44.05 StandHyd 5 7.70 0.947 0.947 0 2.40 40 0.25 0 2 2.40 226.57 0.013 0 5 86 93
648 44.06 StandHyd 5 45.16 0.793 0.760 0 3.36 40 0.25 0 2 3.36 548.70 0.013 0 5 99 99
649 44.07 StandHyd 5 8.59 0.275 0.263 0 3.70 40 0.25 0 2 3.70 239.30 0.013 0 5 76 88
650 44.08 StandHyd 5 67.75 0.775 0.739 0 3.93 40 0.25 0 2 3.93 672.06 0.013 0 5 94 98
651 44.09 StandHyd 5 21.65 0.256 0.240 0 5.34 40 0.25 0 2 5.34 379.91 0.013 0 5 91 96
652 44.10 StandHyd 5 16.50 0.673 0.609 0 3.71 40 0.25 0 2 3.71 331.66 0.013 0 5 93 97
653 44.11 StandHyd 5 44.62 0.65 0.586 0 2.49 40 0.25 0 2 2.49 545.41 0.013 0 5 99 99
654 44.12 StandHyd 5 9.65 0.615 0.559 0 2.04 40 0.25 0 2 2.04 253.64 0.013 0 5 99 99
655 44.13 StandHyd 5 4.40 0.707 0.642 0 4.05 40 0.25 0 2 4.05 171.27 0.013 0 5 97 99
656 44.14 StandHyd 5 131.84 0.527 0.481 0 3.54 40 0.25 0 2 3.54 937.51 0.013 0 5 96 98
657 44.15 StandHyd 5 43.26 0.669 0.612 0 2.61 40 0.25 0 2 2.61 537.03 0.013 0 5 97 99
658 45.01 StandHyd 5 248.60 0.515 0.471 0 4.64 40 0.25 0 2 4.64 1287.37 0.013 0 5 93 97
659 45.02 StandHyd 5 230.86 0.45 0.418 0 4.26 40 0.25 0 2 4.26 1240.59 0.013 0 5 94 98
660 45.03 StandHyd 5 275.06 0.424 0.395 0 3.47 40 0.25 0 2 3.47 1354.15 0.013 0 5 96 98
661 45.04 StandHyd 5 194.58 0.598 0.545 0 3.09 40 0.25 0 2 3.09 1138.95 0.013 0 5 96 98
662 45.05 StandHyd 5 163.58 0.481 0.461 0 4.05 40 0.25 0 2 4.05 1044.29 0.013 0 5 94 98
663 45.06 StandHyd 5 195.31 0.575 0.574 0 3.68 40 0.25 0 2 3.68 1141.08 0.013 0 5 91 96
664 45.07 StandHyd 5 358.60 0.819 0.798 0 3.00 40 0.25 0 2 3.00 1546.18 0.013 0 5 96 98
665 45.08 StandHyd 5 284.92 0.714 0.677 0 3.29 40 0.25 0 2 3.29 1378.21 0.013 0 5 94 98
666 45.09 StandHyd 5 172.49 0.777 0.769 0 3.23 40 0.25 0 2 3.23 1072.35 0.013 0 5 97 99
667 45.10 StandHyd 5 211.65 0.612 0.604 0 2.47 40 0.25 0 2 2.47 1187.86 0.013 0 5 86 93
668 45.11 StandHyd 5 24.15 0.495 0.495 0 4.67 40 0.25 0 2 4.67 401.25 0.013 0 5 97 99
669 45.12 StandHyd 5 24.80 0.847 0.830 0 5.06 40 0.25 0 2 5.06 406.61 0.013 0 5 99 99
671 45.14 StandHyd 5 12.18 0.851 0.848 0 2.18 40 0.25 0 2 2.18 284.96 0.013 0 5 86 93
672 46.01 StandHyd 5 52.67 0.711 0.711 0 3.15 40 0.25 0 2 3.15 592.57 0.013 0 5 80 90
673 46.02 StandHyd 5 149.29 0.529 0.521 0 3.01 40 0.25 0 2 3.01 997.63 0.013 0 5 80 90
674 46.03 StandHyd 5 32.83 0.948 0.948 0 1.29 40 0.25 0 2 1.29 467.83 0.013 0 5 82 91
675 46.04 StandHyd 5 61.32 0.848 0.848 0 3.96 40 0.25 0 2 3.96 639.37 0.013 0 5 81 91
676 46.05 StandHyd 5 60.96 0.816 0.816 0 2.13 40 0.25 0 2 2.13 637.50 0.013 0 5 81 91
677 46.06 StandHyd 5 12.51 0.944 0.944 0 1.57 40 0.25 0 2 1.57 288.79 0.013 0 5 80 90
678 46.07 StandHyd 5 93.63 0.918 0.918 0 2.34 40 0.25 0 2 2.34 790.06 0.013 0 5 80 90
679 46.08 StandHyd 5 21.06 0.938 0.938 0 1.98 40 0.25 0 2 1.98 374.70 0.013 0 5 82 91
680 46.09 StandHyd 5 47.71 0.637 0.637 0 2.07 40 0.25 0 2 2.07 563.97 0.013 0 5 83 92
681 46.10 StandHyd 5 343.15 0.883 0.882 0 1.63 40 0.25 0 2 1.63 1512.50 0.013 0 5 81 91
682 46.11 StandHyd 5 120.33 0.937 0.937 0 1.83 40 0.25 0 2 1.83 895.66 0.013 0 5 85 93
683 46.12 StandHyd 5 36.92 0.818 0.818 0 3.42 40 0.25 0 2 3.42 496.12 0.013 0 5 81 91
684 46.13 StandHyd 5 71.88 0.945 0.945 0 2.22 40 0.25 0 2 2.22 692.24 0.013 0 5 81 91
685 46.14 StandHyd 5 42.17 0.8 0.800 0 2.04 40 0.25 0 2 2.04 530.22 0.013 0 5 82 91
686 46.15 StandHyd 5 88.14 0.655 0.600 0 2.28 40 0.25 0 2 2.28 766.55 0.013 0 5 81 91
687 46.16 StandHyd 5 19.40 0.725 0.664 0 2.42 40 0.25 0 2 2.42 359.63 0.013 0 5 85 93
688 46.17 StandHyd 5 181.61 0.663 0.615 0 2.50 40 0.25 0 2 2.50 1100.33 0.013 0 5 82 91
689 47.01 StandHyd 5 595.69 0.597 0.553 0 3.37 40 0.25 0 2 3.37 1992.80 0.013 0 5 81 91
690 47.02 StandHyd 5 231.55 0.679 0.637 0 2.53 40 0.25 0 2 2.53 1242.44 0.013 0 5 81 91
691 47.03 StandHyd 5 321.21 0.573 0.540 0 3.28 40 0.25 0 2 3.28 1463.35 0.013 0 5 81 91
692 47.04 StandHyd 5 25.74 0.915 0.915 0 1.47 40 0.25 0 2 1.47 414.25 0.013 0 5 80 90
694 47.06 StandHyd 5 74.95 0.868 0.868 0 2.78 40 0.25 0 2 2.78 706.87 0.013 0 5 81 91
695 48.01 StandHyd 5 102.63 0.338 0.307 0 2.89 40 0.25 0 2 2.89 827.16 0.013 0 5 62 79
696 48.02 StandHyd 5 176.75 0.612 0.576 0 2.79 40 0.25 0 2 2.79 1085.51 0.013 0 5 69 84
697 48.03 StandHyd 5 576.13 0.687 0.639 0 3.56 40 0.25 0 2 3.56 1959.81 0.013 0 5 69 84
698 48.04 StandHyd 5 606.03 0.747 0.718 0 2.85 40 0.25 0 2 2.85 2010.02 0.013 0 5 68 83
699 48.05 StandHyd 5 835.60 0.719 0.683 0 2.87 40 0.25 0 2 2.87 2360.23 0.013 0 5 71 85
700 48.06 StandHyd 5 595.91 0.759 0.717 0 2.63 40 0.25 0 2 2.63 1993.17 0.013 0 5 73 86
701 48.07 StandHyd 5 582.53 0.691 0.651 0 3.39 40 0.25 0 2 3.39 1970.67 0.013 0 5 80 90
702 48.08 StandHyd 5 333.42 0.528 0.495 0 3.68 40 0.25 0 2 3.68 1490.91 0.013 0 5 80 90
703 49.01 StandHyd 5 222.32 0.585 0.543 0 5.16 40 0.25 0 2 5.16 1217.43 0.013 0 5 81 91
704 49.02 StandHyd 5 168.03 0.561 0.511 0 4.02 40 0.25 0 2 4.02 1058.40 0.013 0 5 77 89
705 49.03 StandHyd 5 648.73 0.789 0.765 0 2.16 40 0.25 0 2 2.16 2079.63 0.013 0 5 80 90
706 49.04 StandHyd 5 426.33 0.559 0.539 0 4.88 40 0.25 0 2 4.88 1685.88 0.013 0 5 91 96
707 49.05 StandHyd 5 130.67 0.584 0.554 0 5.27 40 0.25 0 2 5.27 933.35 0.013 0 5 93 97
708 49.06 StandHyd 5 428.54 0.784 0.752 0 3.41 40 0.25 0 2 3.41 1690.25 0.013 0 5 93 97
709 49.07 StandHyd 5 489.75 0.637 0.610 0 3.92 40 0.25 0 2 3.92 1806.93 0.013 0 5 89 95
710 50.01 StandHyd 5 520.87 0.558 0.520 0 3.30 40 0.25 0 2 3.30 1863.46 0.013 0 5 66 81
711 50.02 StandHyd 5 554.11 0.63 0.585 0 2.02 40 0.25 0 2 2.02 1922.00 0.013 0 5 66 81
712 50.03 StandHyd 5 184.80 0.515 0.469 0 3.32 40 0.25 0 2 3.32 1109.95 0.013 0 5 69 84
713 50.04 StandHyd 5 525.54 0.551 0.498 0 3.25 40 0.25 0 2 3.25 1871.79 0.013 0 5 80 90
714 50.05 StandHyd 5 390.40 0.458 0.429 0 3.03 40 0.25 0 2 3.03 1613.28 0.013 0 5 64 81
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Future NasHyd for minor events 1/1:

NHYD
Catchment 

ID
Command DT [min] AREA [ha]

DWF 
[cms]

N TP [hr] IA [mm]
CN AMC II 

*
NHYD

Catchment 
ID

Command DT [min] AREA [ha]
DWF 
[cms]

N TP [hr] IA [mm]
CN AMC II 

*
1 01.01 NasHyd 5 99.93 0 1.5 2.44 10.0 56.4 259 16.01 NasHyd 5 137.69 0 1.5 1.99 14.4 62.0
3 01.03 NasHyd 5 73.58 0 1.5 1.33 34.1 57.4 260 16.02 NasHyd 5 173.60 0 1.5 1.62 14.4 61.0
4 01.04 NasHyd 5 275.70 0 1.5 2.79 10.0 72.7 261 16.03 NasHyd 5 139.51 0 1.5 1.39 14.4 64.0
5 01.05 NasHyd 5 423.49 0 1.5 3.61 10.0 56.4 262 16.04 NasHyd 5 87.27 0 1.5 1.39 14.4 60.0
6 01.06 NasHyd 5 700.54 0 1.5 5.55 10.0 75.6 263 16.05 NasHyd 5 134.05 0 1.5 1.36 14.4 62.0
7 01.07 NasHyd 5 464.50 0 1.5 4.13 10.0 73.7 264 16.06 NasHyd 5 167.30 0 1.5 2.03 14.4 62.0
8 01.08 NasHyd 5 285.26 0 1.5 3.05 10.0 74.6 265 16.07 NasHyd 5 58.62 0 1.5 0.93 14.4 62.0
9 02.01 NasHyd 5 481.20 0 1.5 3.65 10.0 56.4 266 16.08 NasHyd 5 303.85 0 1.5 2.71 14.4 62.0

10 02.02 NasHyd 5 141.81 0 1.5 1.96 10.0 56.4 267 16.09 NasHyd 5 137.77 0 1.5 1.36 25.9 62.0
11 02.03 NasHyd 5 416.72 0 1.5 3.51 10.0 56.4 268 16.10 NasHyd 5 311.05 0 1.5 2.30 52.1 60.0
12 02.04 NasHyd 5 186.97 0 1.5 1.73 10.0 56.4 269 16.11 NasHyd 5 173.61 0 1.5 1.37 39.8 64.0
13 02.05 NasHyd 5 75.62 0 1.5 1.83 10.0 56.4 270 16.12 NasHyd 5 128.59 0 1.5 1.46 32.3 57.0
14 02.06 NasHyd 5 396.73 0 1.5 3.04 10.0 56.4 271 16.13 NasHyd 5 126.91 0 1.5 1.10 52.1 53.0
15 03.01 NasHyd 5 15.38 0 1.5 0.49 10.0 56.4 272 16.14 NasHyd 5 91.34 0 1.5 1.04 14.4 62.0
16 03.02 NasHyd 5 105.58 0 1.5 1.43 22.8 56.4 273 16.15 NasHyd 5 59.08 0 1.5 0.78 14.4 64.0
17 03.03 NasHyd 5 173.38 0 1.5 1.93 35.7 52.6 274 16.16 NasHyd 5 100.66 0 1.5 1.41 14.4 64.0
18 03.04 NasHyd 5 296.86 0 1.5 1.98 10.0 56.4 275 16.17 NasHyd 5 21.53 0 1.5 0.45 14.4 62.0
19 03.05 NasHyd 5 439.60 0 1.5 4.25 43.4 56.4 278 16.20 NasHyd 5 252.13 0 1.5 2.57 14.4 50.0
21 04.02 NasHyd 5 398.59 0 1.5 2.66 43.4 57.4 283 17.01 NasHyd 5 34.58 0 1.5 0.62 14.4 60.0
22 04.03 NasHyd 5 186.08 0 1.5 2.38 27.6 66.0 288 17.06 NasHyd 5 480.44 0 1.5 3.20 52.1 64.0
23 04.04 NasHyd 5 588.67 0 1.5 3.98 43.4 56.4 289 17.07 NasHyd 5 365.24 0 1.5 2.98 52.1 64.0
24 04.05 NasHyd 5 291.29 0 1.5 2.29 43.4 56.4 290 17.08 NasHyd 5 111.48 0 1.5 1.17 14.4 61.0
25 04.06 NasHyd 5 480.45 0 1.5 3.61 43.4 64.1 291 17.09 NasHyd 5 138.00 0 1.5 1.51 52.1 62.0
26 04.07 NasHyd 5 302.36 0 1.5 2.58 27.3 56.4 292 17.10 NasHyd 5 262.27 0 1.5 0.76 18.4 62.0
27 04.08 NasHyd 5 283.63 0 1.5 2.96 43.4 56.4 293 17.11 NasHyd 5 298.45 0 1.5 2.05 52.1 62.0
28 05.01 NasHyd 5 254.27 0 1.5 2.28 22.2 63.1 294 17.12 NasHyd 5 410.21 0 1.5 2.76 27.2 54.0
29 05.02 NasHyd 5 136.15 0 1.5 2.46 43.4 57.4 295 17.13 NasHyd 5 320.24 0 3.0 2.17 34.7 63.0
30 05.03 NasHyd 5 438.15 0 1.5 4.11 43.4 63.1 296 18.01 NasHyd 5 95.92 0 1.5 1.15 14.4 58.0
31 05.04 NasHyd 5 285.81 0 1.5 2.59 36.8 63.1 299 18.04 NasHyd 5 136.19 0 1.5 2.31 14.4 61.0
32 05.05 NasHyd 5 50.20 0 1.5 1.10 26.3 58.3 302 18.07 NasHyd 5 153.74 0 1.5 2.24 14.4 80.0
33 05.06 NasHyd 5 581.39 0 1.5 3.63 42.6 59.3 303 18.08 NasHyd 5 244.00 0 1.5 2.54 14.4 66.0
34 05.07 NasHyd 5 270.38 0 1.5 2.65 10.0 56.4 304 18.09 NasHyd 5 112.25 0 1.5 2.15 14.4 58.0
35 05.08 NasHyd 5 208.58 0 1.5 1.85 30.9 61.2 305 18.10 NasHyd 5 112.36 0 1.5 1.77 14.4 64.0
36 05.09 NasHyd 5 487.07 0 1.5 4.18 43.4 63.1 306 18.11 NasHyd 5 226.56 0 1.5 2.19 14.4 62.0
37 06.01 NasHyd 5 28.96 0 1.5 0.81 43.4 72.7 307 18.12 NasHyd 5 228.18 0 1.5 2.24 14.4 62.0
38 06.02 NasHyd 5 81.21 0 1.5 1.70 10.0 64.1 308 19.01 NasHyd 5 200.88 0 1.5 2.22 14.4 57.0
39 06.03 NasHyd 5 130.58 0 1.5 1.36 10.0 93.7 315 19.08 NasHyd 5 167.71 0 1.5 3.00 14.4 65.0
45 06.09 NasHyd 5 130.79 0 1.5 1.79 13.4 67.0 329 20.02 NasHyd 5 219.14 0 1.5 3.05 14.4 65.0
46 06.10 NasHyd 5 157.89 0 1.5 2.35 12.9 63.1 330 20.03 NasHyd 5 23.23 0 1.5 0.82 14.4 50.0
52 06.16 NasHyd 5 74.70 0 1.5 1.09 7.5 61.2 332 20.05 NasHyd 5 191.39 0 1.5 2.30 14.4 64.0
55 06.19 NasHyd 5 125.55 0 1.5 1.55 10.0 66.0 333 20.06 NasHyd 5 198.86 0 1.5 2.09 14.4 64.0
57 06.21 NasHyd 5 337.07 0 1.5 3.06 43.4 61.2 334 20.07 NasHyd 5 217.96 0 1.5 2.36 14.4 64.0
58 07.01 NasHyd 5 72.54 0 1.5 1.46 43.4 58.3 339 21.05 NasHyd 5 153.35 0 1.5 1.72 14.4 50.0
59 07.02 NasHyd 5 395.37 0 1.5 3.81 43.4 61.2 342 21.08 NasHyd 5 185.48 0 1.5 2.97 14.4 58.0
60 07.03 NasHyd 5 35.34 0 1.5 1.13 10.0 57.4 343 21.09 NasHyd 5 84.95 0 1.5 1.37 14.4 55.0
62 07.05 NasHyd 5 192.25 0 1.5 2.15 43.4 67.9 346 21.12 NasHyd 5 61.82 0 1.5 1.16 14.4 61.0
63 07.06 NasHyd 5 356.24 0 1.5 2.85 43.4 63.1 7292 22.09 NasHyd 5 9.03 0 1.5 0.41 10.0 77.0
64 07.07 NasHyd 5 225.00 0 1.5 2.85 43.4 65.0 7348 22.10 NasHyd 5 36.39 0 1.5 1.44 10.0 83.0
65 07.08 NasHyd 5 84.23 0 1.5 1.58 10.0 82.3 7318 22.19 NasHyd 5 55.21 0 1.5 1.51 10.0 89.0
66 07.09 NasHyd 5 472.25 0 1.5 3.75 43.4 65.0 7346 22.21 NasHyd 5 95.48 0 1.5 1.37 10.0 66.0
67 07.10 NasHyd 5 327.27 0 1.5 2.01 30.6 67.9 7337 22.26 NasHyd 5 68.13 0 1.5 1.69 10.0 80.0
68 07.11 NasHyd 5 398.57 0 1.5 2.56 43.4 61.2 7345 22.29 NasHyd 5 111.62 0 1.5 2.59 10.0 75.0
69 07.12 NasHyd 5 171.05 0 1.5 2.25 10.0 74.6 7371 23.06 NasHyd 5 22.37 0 1.5 0.48 10.0 82.0
70 07.13 NasHyd 5 133.18 0 1.5 1.94 43.4 74.6 7367 23.07 NasHyd 5 22.70 0 1.5 0.81 10.0 81.0
71 07.14 NasHyd 5 97.36 0 1.5 1.63 10.0 68.9 7438 25.11 NasHyd 5 25.11 0 1.5 0.65 10.0 78.0
73 08.01 NasHyd 5 346.79 0 1.5 4.31 43.4 66.6 7482 26.01 NasHyd 5 13.79 0 3.0 0.50 10.0 81.8
74 08.02 NasHyd 5 253.74 0 1.5 2.42 10.0 65.8 7461 26.02 NasHyd 5 65.48 0 3.0 1.61 10.0 80.0
75 08.03 NasHyd 5 345.35 0 1.5 3.32 43.4 56.6 7457 26.05 NasHyd 5 6.84 0 3.0 0.33 10.0 68.7
76 08.04 NasHyd 5 87.33 0 1.5 1.68 43.4 52.8 438 27.05 NasHyd 5 43.54 0 3.0 1.38 10.0 78.3
77 08.05 NasHyd 5 160.87 0 1.5 2.09 43.4 56.6 450 28.02 NasHyd 5 342.48 0 1.5 4.04 10.0 64.0
78 08.06 NasHyd 5 239.80 0 1.5 3.15 43.4 68.9 451 28.03 NasHyd 5 323.01 0 1.5 4.60 10.0 66.4
81 08.09 NasHyd 5 259.20 0 1.5 2.30 32.7 62.7 452 29.01 NasHyd 5 19.25 0 1.5 2.20 10.0 63.2
82 08.10 NasHyd 5 172.02 0 1.5 2.46 43.4 59.3 454 29.03 NasHyd 5 26.03 0 1.5 2.89 10.0 62.4
83 08.11 NasHyd 5 80.90 0 1.5 1.85 19.7 86.1 457 29.06 NasHyd 5 15.54 0 1.5 1.56 10.0 68.0
84 08.12 NasHyd 5 137.06 0 1.5 1.20 40.1 79.4 460 29.09 NasHyd 5 15.74 0 1.5 1.22 10.0 64.0
85 08.13 NasHyd 5 360.48 0 1.5 2.51 43.4 67.9 463 29.12 NasHyd 5 16.93 0 1.5 1.60 10.0 70.4
93 09.08 NasHyd 5 283.46 0 1.5 4.04 10.0 70.4 464 29.13 NasHyd 5 41.10 0 1.5 3.16 10.0 76.0
94 09.09 NasHyd 5 161.42 0 1.5 3.57 10.0 66.6 466 29.15 NasHyd 5 114.47 0 1.5 3.69 10.0 70.4
95 09.10 NasHyd 5 327.28 0 1.5 3.69 10.0 68.9 467 29.16 NasHyd 5 244.92 0 1.5 6.84 10.0 66.4
96 09.11 NasHyd 5 146.76 0 1.5 2.63 10.0 68.1 468 30.01 NasHyd 5 20.42 0 1.5 1.51 10.0 62.4
97 09.12 NasHyd 5 162.52 0 1.5 1.92 10.0 63.5 469 30.02 NasHyd 5 341.04 0 1.5 5.49 10.0 71.2
98 09.13 NasHyd 5 398.53 0 1.5 3.00 43.4 63.5 470 30.03 NasHyd 5 55.31 0 1.5 3.16 10.0 62.4
99 10.01 NasHyd 5 17.90 0 1.5 1.04 10.0 70.4 471 30.04 NasHyd 5 352.36 0 1.5 6.78 10.0 71.2

100 10.02 NasHyd 5 51.68 0 1.5 1.94 12.0 63.2 472 30.05 NasHyd 5 112.75 0 1.5 3.51 10.0 70.4
102 10.04 NasHyd 5 150.31 0 1.5 4.20 12.0 71.2 474 30.07 NasHyd 5 76.84 0 1.5 4.36 10.0 68.8
103 10.05 NasHyd 5 119.72 0 1.5 3.02 12.0 68.0 475 30.08 NasHyd 5 28.62 0 1.5 1.09 10.0 70.4
105 10.07 NasHyd 5 124.35 0 1.5 2.86 12.0 70.4 476 30.09 NasHyd 5 168.42 0 1.5 5.18 10.0 67.2
106 10.08 NasHyd 5 169.08 0 1.5 3.70 12.0 68.8 477 30.10 NasHyd 5 123.27 0 1.5 3.62 10.0 72.0
107 10.09 NasHyd 5 83.84 0 1.5 3.58 12.0 63.2 478 31.01 NasHyd 5 280.69 0 1.5 5.89 10.0 68.8
108 10.10 NasHyd 5 57.05 0 1.5 1.78 12.0 70.4 479 31.02 NasHyd 5 258.77 0 1.5 8.84 10.0 66.4
109 10.11 NasHyd 5 85.27 0 1.5 2.62 12.0 70.4 480 31.03 NasHyd 5 316.89 0 1.5 4.51 10.0 68.8
110 10.12 NasHyd 5 89.10 0 1.5 2.40 12.0 70.4 481 31.04 NasHyd 5 138.58 0 1.5 4.36 10.0 67.2
111 10.13 NasHyd 5 116.21 0 1.5 2.52 12.0 71.2 482 32.01 NasHyd 5 11.92 0 1.5 2.09 10.0 66.4
112 10.14 NasHyd 5 175.60 0 1.5 3.18 12.0 67.2 485 32.04 NasHyd 5 12.12 0 1.5 2.47 10.0 67.2
113 10.15 NasHyd 5 267.62 0 1.5 4.16 52.1 66.4 487 32.06 NasHyd 5 27.22 0 1.5 2.87 10.0 64.0
114 10.16 NasHyd 5 239.55 0 1.5 2.80 52.1 71.2 491 32.10 NasHyd 5 32.42 0 1.5 2.36 10.0 60.0
115 10.17 NasHyd 5 200.90 0 1.5 3.54 44.9 66.4 494 32.13 NasHyd 5 7.11 0 1.5 1.11 10.0 60.8
116 10.18 NasHyd 5 66.56 0 1.5 3.06 52.1 68.0 496 32.15 NasHyd 5 16.91 0 1.5 2.31 10.0 67.2
117 10.19 NasHyd 5 127.50 0 1.5 2.82 52.1 67.2 504 32.23 NasHyd 5 19.72 0 1.5 1.51 10.0 64.0
118 10.20 NasHyd 5 145.99 0 1.5 2.46 52.1 60.0 506 32.25 NasHyd 5 18.03 0 1.5 1.33 10.0 63.2
120 10.22 NasHyd 5 285.95 0 1.5 4.42 52.1 59.2 507 32.26 NasHyd 5 110.45 0 1.5 4.00 10.0 71.2
121 10.23 NasHyd 5 422.02 0 1.5 5.20 52.1 64.0 508 32.27 NasHyd 5 104.03 0 1.5 4.00 10.0 68.8
122 10.24 NasHyd 5 250.47 0 1.5 5.56 12.0 71.2 509 32.28 NasHyd 5 141.15 0 1.5 3.38 10.0 72.8
123 10.25 NasHyd 5 324.82 0 1.5 4.50 12.0 70.4 511 33.01 NasHyd 5 77.70 0 1.5 5.91 10.0 66.4
124 10.26 NasHyd 5 189.66 0 1.5 3.86 12.0 68.0 512 33.02 NasHyd 5 107.01 0 1.5 6.36 10.0 66.4
125 10.27 NasHyd 5 194.01 0 1.5 3.48 12.0 67.2 518 33.08 NasHyd 5 16.84 0 1.5 1.09 10.0 64.0
126 10.28 NasHyd 5 78.78 0 1.5 2.24 36.2 70.4 525 33.15 NasHyd 5 58.49 0 1.5 2.98 10.0 76.0
127 10.29 NasHyd 5 51.52 0 1.5 1.96 22.7 68.8 527 34.01 NasHyd 5 69.88 0 1.5 4.18 10.0 71.2
128 10.30 NasHyd 5 344.73 0 1.5 5.60 49.7 70.4 528 34.02 NasHyd 5 243.00 0 1.5 8.80 10.0 70.4
129 10.31 NasHyd 5 268.47 0 1.5 4.62 52.1 68.8 529 34.03 NasHyd 5 101.81 0 1.5 3.31 10.0 75.2
130 10.32 NasHyd 5 303.38 0 1.5 6.06 52.1 71.2 530 34.04 NasHyd 5 99.56 0 1.5 5.18 10.0 72.0
131 10.33 NasHyd 5 409.92 0 1.5 7.10 52.1 70.4 531 34.05 NasHyd 5 221.44 0 1.5 6.58 10.0 72.8
132 10.34 NasHyd 5 375.83 0 1.5 4.30 52.1 70.4 532 34.06 NasHyd 5 109.68 0 1.5 5.29 10.0 70.4
133 11.01 NasHyd 5 283.72 0 1.5 6.29 10.0 56.6 533 34.07 NasHyd 5 148.96 0 1.5 5.20 10.0 68.8
134 11.02 NasHyd 5 81.39 0 1.5 1.94 10.0 71.9 534 34.08 NasHyd 5 362.89 0 1.5 8.11 10.0 68.0
136 11.04 NasHyd 5 153.02 0 1.5 2.75 10.0 62.7 535 34.09 NasHyd 5 368.77 0 1.5 7.31 10.0 64.0
137 11.05 NasHyd 5 214.33 0 1.5 2.84 10.0 68.9 542 35.07 NasHyd 5 7.14 0 1.5 1.84 10.0 68.8
138 12.01 NasHyd 5 352.43 0 1.5 4.98 10.0 68.9 548 35.13 NasHyd 5 214.45 0 1.5 8.33 10.0 71.2
139 12.02 NasHyd 5 191.69 0 1.5 2.60 10.0 71.2 557 36.07 NasHyd 5 228.90 0 1.5 6.00 10.0 72.0
140 12.03 NasHyd 5 317.88 0 1.5 2.76 10.0 71.2 558 36.08 NasHyd 5 79.28 0 1.5 2.40 10.0 72.8
142 13.02 NasHyd 5 81.10 0 3.0 1.02 10.0 66.1 559 36.09 NasHyd 5 87.86 0 1.5 3.33 10.0 71.2
145 13.05 NasHyd 5 18.63 0 3.0 0.61 10.0 64.4 560 36.10 NasHyd 5 339.61 0 1.5 5.29 10.0 72.0
153 13.13 NasHyd 5 175.92 0 3.0 2.76 10.0 72.2 561 36.11 NasHyd 5 146.57 0 1.5 4.64 10.0 71.2
156 13.16 NasHyd 5 51.02 0 1.5 1.50 10.0 62.7 562 37.01 NasHyd 5 306.23 0 1.5 5.02 10.0 71.2
160 13.20 NasHyd 5 30.56 0 1.5 0.90 10.0 68.9 563 37.02 NasHyd 5 26.85 0 1.5 1.71 10.0 72.0
166 13.26 NasHyd 5 91.38 0 1.5 2.60 10.0 66.6 564 37.03 NasHyd 5 145.14 0 1.5 4.84 10.0 68.0
169 13.29 NasHyd 5 177.99 0 1.5 4.85 10.0 58.2 565 37.04 NasHyd 5 141.48 0 1.5 4.44 10.0 68.8
170 13.30 NasHyd 5 217.41 0 1.5 3.08 10.0 68.9 566 37.05 NasHyd 5 365.26 0 1.5 6.64 10.0 64.0
171 13.31 NasHyd 5 145.21 0 1.5 4.26 10.0 53.6 567 37.06 NasHyd 5 105.51 0 1.5 3.24 10.0 70.4
173 14.02 NasHyd 5 76.07 0 1.5 1.06 14.4 62.0 568 37.07 NasHyd 5 235.25 0 1.5 8.31 10.0 70.4
174 14.03 NasHyd 5 8.89 0 1.5 0.34 14.4 58.0 569 37.08 NasHyd 5 284.55 0 1.5 9.71 10.0 71.2
175 14.04 NasHyd 5 90.32 0 1.5 1.52 14.4 66.0 570 37.09 NasHyd 5 299.42 0 1.5 6.91 10.0 68.8
176 14.05 NasHyd 5 238.01 0 1.5 1.52 14.4 65.0 571 37.10 NasHyd 5 125.88 0 1.5 3.62 10.0 75.2
177 14.06 NasHyd 5 134.83 0 1.5 1.84 14.4 62.0 572 37.11 NasHyd 5 188.91 0 1.5 4.24 10.0 76.0
181 14.10 NasHyd 5 60.95 0 1.5 0.82 14.4 58.0 573 37.12 NasHyd 5 192.77 0 1.5 8.16 10.0 75.2
182 14.11 NasHyd 5 30.56 0 1.5 0.90 14.4 58.0 577 38.04 NasHyd 5 142.38 0 1.5 4.42 10.0 72.8
183 14.12 NasHyd 5 43.77 0 1.5 0.81 14.4 54.0 578 38.05 NasHyd 5 47.43 0 1.5 1.82 10.0 72.8
184 14.13 NasHyd 5 47.60 0 1.5 1.17 14.4 55.0 579 38.06 NasHyd 5 173.74 0 1.5 4.69 10.0 72.0
185 14.14 NasHyd 5 30.80 0 1.5 0.78 14.4 58.0 580 38.07 NasHyd 5 293.26 0 1.5 10.11 10.0 68.8
186 14.15 NasHyd 5 13.67 0 1.5 0.61 26.2 65.0 581 39.01 NasHyd 5 12.89 0 1.5 1.36 10.0 68.8
187 14.16 NasHyd 5 30.51 0 1.5 0.81 14.4 58.0 582 39.02 NasHyd 5 26.29 0 1.5 1.60 10.0 68.0
198 14.27 NasHyd 5 11.88 0 1.5 0.44 11.9 62.0 584 39.04 NasHyd 5 38.49 0 1.5 3.91 10.0 70.4
199 14.28 NasHyd 5 4.35 0 3.0 0.22 34.7 64.0 589 39.09 NasHyd 5 35.59 0 1.5 3.18 10.0 70.4
204 14.33 NasHyd 5 90.00 0 1.5 1.28 31.9 48.0 594 40.01 NasHyd 5 265.88 0 3.0 3.20 10.0 77.0
207 14.36 NasHyd 5 23.76 0 3.0 0.54 34.7 67.0 595 40.02 NasHyd 5 14.17 0 3.0 0.46 10.0 87.0
208 14.37 NasHyd 5 20.56 0 3.0 0.63 34.7 71.0 597 40.04 NasHyd 5 5.39 0 3.0 0.41 10.0 83.0
214 14.43 NasHyd 5 25.97 0 3.0 0.50 34.7 67.0 598 40.05 NasHyd 5 13.19 0 3.0 0.72 10.0 79.0
218 14.47 NasHyd 5 17.99 0 1.5 0.51 14.4 49.0 600 40.07 NasHyd 5 21.83 0 1.5 1.58 10.0 64.0
226 14.55 NasHyd 5 290.21 0 1.5 2.05 14.4 54.0 601 40.08 NasHyd 5 10.02 0 1.5 1.49 10.0 64.0
228 15.02 NasHyd 5 64.49 0 1.5 0.95 14.4 62.0 612 41.06 NasHyd 5 127.87 0 3.0 1.90 10.0 93.0
230 15.04 NasHyd 5 154.91 0 1.5 1.86 14.4 64.0 613 41.07 NasHyd 5 101.08 0 3.0 2.53 10.0 80.0
231 15.05 NasHyd 5 149.00 0 1.5 1.14 25.6 66.0 614 41.08 NasHyd 5 362.27 0 3.0 3.09 10.0 94.0
237 15.11 NasHyd 5 160.46 0 1.5 1.26 46.3 46.0 615 42.01 NasHyd 5 47.19 0 3.0 1.58 10.0 98.0
239 15.13 NasHyd 5 311.06 0 1.5 2.72 52.1 60.0 616 42.02 NasHyd 5 23.03 0 3.0 1.01 10.0 93.0
240 15.14 NasHyd 5 151.76 0 1.5 1.35 52.1 46.0 624 42.10 NasHyd 5 15.77 0 3.0 0.87 10.0 89.0
247 15.21 NasHyd 5 407.16 0 1.5 3.13 52.1 50.0 626 42.12 NasHyd 5 6.62 0 3.0 0.41 10.0 82.0
248 15.22 NasHyd 5 89.27 0 1.5 1.22 14.4 50.0 634 43.03 NasHyd 5 63.04 0 3.0 2.76 10.0 94.0
249 15.23 NasHyd 5 84.39 0 1.5 1.26 52.1 62.0 637 43.06 NasHyd 5 35.79 0 3.0 1.17 10.0 92.0
251 15.25 NasHyd 5 21.18 0 3.0 0.42 34.7 48.0 643 44.01 NasHyd 5 63.55 0 3.0 1.88 10.0 92.0
254 15.28 NasHyd 5 119.04 0 1.5 1.39 52.1 58.0 670 45.13 NasHyd 5 26.20 0 3.0 0.66 10.0 87.0
255 15.29 NasHyd 5 57.13 0 1.5 0.90 52.1 50.0 693 47.05 NasHyd 5 15.74 0 3.0 0.74 10.0 58.4
256 15.30 NasHyd 5 114.69 0 1.5 1.22 52.1 58.0
257 15.31 NasHyd 5 146.51 0 1.5 1.17 52.1 50.0
258 15.32 NasHyd 5 46.00 0 3.0 0.79 34.7 64.0
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Future StandHyd for minor events 1/4:

NHYD
Catchment 

ID
Command DT [min] AREA [ha] TIMP XIMP

DWF 
[cms]

SLPP [%] LGP [m] MNP SCP [hr]
DPSI 
[mm]

SLPI [%] LGI [m] MNI SCI [hr] IA(mm)
CN AMC II 

*
2 01.02 StandHyd 5 52.70 0.505 0.440 0 2.71 40 0.25 0 2 2.71 592.73 0.013 0 5 58

20 04.01 StandHyd 5 478.77 0.203 0.165 0 4.92 40 0.25 0 2 4.92 1786.56 0.013 0 5 60
40 06.04 StandHyd 5 71.99 0.315 0.265 0 4.04 40 0.25 0 2 4.04 692.77 0.013 0 5 82
41 06.05 StandHyd 5 13.32 0.604 0.506 0 2.21 40 0.25 0 2 2.21 297.99 0.013 0 5 83
42 06.06 StandHyd 5 34.47 0.642 0.562 0 1.84 40 0.25 0 2 1.84 479.37 0.013 0 5 90
43 06.07 StandHyd 5 6.64 0.794 0.788 0 1.75 40 0.25 0 2 1.75 210.40 0.013 0 5 66
44 06.08 StandHyd 5 40.39 0.432 0.371 0 2.63 40 0.25 0 2 2.63 518.91 0.013 0 5 69
47 06.11 StandHyd 5 32.92 0.532 0.472 0 3.23 40 0.25 0 2 3.23 468.47 0.013 0 5 77
48 06.12 StandHyd 5 89.40 0.441 0.399 0 2.75 40 0.25 0 2 2.75 772.01 0.013 0 5 77
49 06.13 StandHyd 5 36.07 0.527 0.466 0 3.30 40 0.25 0 2 3.30 490.37 0.013 0 5 77
50 06.14 StandHyd 5 8.60 0.403 0.356 0 2.36 40 0.25 0 2 2.36 239.44 0.013 0 5 68
51 06.15 StandHyd 5 9.24 0.381 0.319 0 5.15 40 0.25 0 2 5.15 248.19 0.013 0 5 63
53 06.17 StandHyd 5 87.63 0.264 0.229 0 3.50 40 0.25 0 2 3.50 764.33 0.013 0 5 64
54 06.18 StandHyd 5 6.61 0.66 0.592 0 1.55 40 0.25 0 2 1.55 209.92 0.013 0 5 69
56 06.20 StandHyd 5 14.35 0.625 0.534 0 2.35 40 0.25 0 2 2.35 309.30 0.013 0 5 60
61 07.04 StandHyd 5 94.71 0.21 0.183 0 3.29 40 0.25 0 2 3.29 794.61 0.013 0 5 68
72 07.15 StandHyd 5 202.69 0.294 0.246 0 4.62 40 0.25 0 2 4.62 1162.44 0.013 0 5 60
79 08.07 StandHyd 5 31.82 0.403 0.297 0 4.79 40 0.25 0 2 4.79 460.58 0.013 0 5 55
80 08.08 StandHyd 5 25.20 0.542 0.440 0 3.50 40 0.25 0 2 3.50 409.88 0.013 0 5 95
86 09.01 StandHyd 5 144.60 0.521 0.477 0 3.38 40 0.25 0 2 3.38 981.84 0.013 0 5 68
87 09.02 StandHyd 5 59.73 0.518 0.463 0 4.00 40 0.25 0 2 4.00 631.03 0.013 0 5 68
88 09.03 StandHyd 5 154.34 0.554 0.505 0 2.81 40 0.25 0 2 2.81 1014.36 0.013 0 5 68
89 09.04 StandHyd 5 118.20 0.481 0.471 0 3.71 40 0.25 0 2 3.71 887.69 0.013 0 5 70
90 09.05 StandHyd 5 173.44 0.658 0.616 0 2.46 40 0.25 0 2 2.46 1075.30 0.013 0 5 70
91 09.06 StandHyd 5 11.41 0.665 0.594 0 3.25 40 0.25 0 2 3.25 275.80 0.013 0 5 70
92 09.07 StandHyd 5 85.84 0.877 0.804 0 3.88 40 0.25 0 2 3.88 756.48 0.013 0 5 69

101 10.03 StandHyd 5 113.28 0.601 0.542 0 3.48 40 0.25 0 2 3.48 869.02 0.013 0 6 70
104 10.06 StandHyd 5 24.32 0.612 0.544 0 3.33 40 0.25 0 2 3.33 402.66 0.013 0 6 72
119 10.21 StandHyd 5 414.29 0.204 0.163 0 4.80 40 0.25 0 2 4.80 1661.91 0.013 0 5 72
135 11.03 StandHyd 5 88.21 0.685 0.628 0 2.52 40 0.25 0 2 2.52 766.86 0.013 0 5 71
141 13.01 StandHyd 5 54.06 0.3072 0.277 0 4.11 40 0.25 0 2 4.11 600.33 0.013 0 5 73
143 13.03 StandHyd 5 95.71 0.2736 0.243 0 5.48 40 0.25 0 2 5.48 798.79 0.013 0 5 60
144 13.04 StandHyd 5 29.33 0.5296 0.482 0 6.02 40 0.25 0 2 6.02 442.19 0.013 0 5 84
146 13.06 StandHyd 5 43.68 0.3424 0.303 0 6.86 40 0.25 0 2 6.86 539.63 0.013 0 5 67
147 13.07 StandHyd 5 191.12 0.5064 0.459 0 4.88 40 0.25 0 2 4.88 1128.78 0.013 0 5 79
148 13.08 StandHyd 5 14.08 0.3008 0.274 0 8.10 40 0.25 0 2 8.10 306.38 0.013 0 5 86
149 13.09 StandHyd 5 97.27 0.533 0.479 0 5.37 40 0.25 0 2 5.37 805.27 0.013 0 5 81
150 13.10 StandHyd 5 61.92 0.5608 0.516 0 3.02 40 0.25 0 2 3.02 642.50 0.013 0 5 84
151 13.11 StandHyd 5 44.65 0.5136 0.458 0 6.20 40 0.25 0 2 6.20 545.59 0.013 0 5 65
152 13.12 StandHyd 5 137.29 0.1608 0.146 0 5.30 40 0.25 0 2 5.30 956.70 0.013 0 5 76
154 13.14 StandHyd 5 47.27 0.4976 0.446 0 3.98 40 0.25 0 2 3.98 561.37 0.013 0 5 79
155 13.15 StandHyd 5 33.66 0.293 0.275 0 3.86 40 0.25 0 2 3.86 473.71 0.013 0 5 85
157 13.17 StandHyd 5 32.11 0.63 0.556 0 2.70 40 0.25 0 2 2.70 462.67 0.013 0 5 76
158 13.18 StandHyd 5 23.75 0.658 0.585 0 2.58 40 0.25 0 2 2.58 397.91 0.013 0 5 74
159 13.19 StandHyd 5 116.34 0.409 0.340 0 3.96 40 0.25 0 2 3.96 880.68 0.013 0 5 70
161 13.21 StandHyd 5 24.34 0.43 0.383 0 3.40 40 0.25 0 2 3.40 402.82 0.013 0 5 67
162 13.22 StandHyd 5 7.96 0.66 0.587 0 2.29 40 0.25 0 2 2.29 230.36 0.013 0 5 54
163 13.23 StandHyd 5 86.71 0.394 0.353 0 4.15 40 0.25 0 2 4.15 760.31 0.013 0 5 72
164 13.24 StandHyd 5 32.42 0.65 0.573 0 2.94 40 0.25 0 2 2.94 464.90 0.013 0 5 71
165 13.25 StandHyd 5 24.38 0.412 0.394 0 4.12 40 0.25 0 2 4.12 403.15 0.013 0 5 71
167 13.27 StandHyd 5 21.74 0.463 0.348 0 4.92 40 0.25 0 2 4.92 380.70 0.013 0 5 71
168 13.28 StandHyd 5 31.52 0.445 0.351 0 2.60 40 0.25 0 2 2.60 458.40 0.013 0 5 53
172 14.01 StandHyd 5 35.05 0.49 0.459 0 2.40 40 0.25 0 2 2.40 483.39 0.013 0 5 63
178 14.07 StandHyd 5 197.41 0.632 0.579 0 2.54 40 0.25 0 2 2.54 1147.20 0.013 0 5 63
179 14.08 StandHyd 5 14.77 0.604 0.542 0 1.24 40 0.25 0 2 1.24 313.79 0.013 0 5 48
180 14.09 StandHyd 5 110.33 0.614 0.553 0 2.19 40 0.25 0 2 2.19 857.63 0.013 0 5 52
188 14.17 StandHyd 5 141.26 0.597 0.543 0 2.46 40 0.25 0 2 2.46 970.43 0.013 0 5 63
189 14.18 StandHyd 5 10.73 0.229 0.216 0 5.83 40 0.25 0 2 5.83 267.46 0.013 0 5 81
190 14.19 StandHyd 5 139.63 0.372 0.344 0 3.64 40 0.25 0 2 3.64 964.81 0.013 0 5 80
191 14.20 StandHyd 5 26.33 0.544 0.480 0 1.84 40 0.25 0 2 1.84 418.97 0.013 0 5 62
192 14.21 StandHyd 5 12.11 0.555 0.486 0 2.57 40 0.25 0 2 2.57 284.14 0.013 0 5 61
193 14.22 StandHyd 5 20.20 0.67 0.593 0 1.85 40 0.25 0 2 1.85 366.97 0.013 0 5 60
194 14.23 StandHyd 5 14.88 0.634 0.593 0 2.25 40 0.25 0 2 2.25 314.96 0.013 0 5 60
195 14.24 StandHyd 5 36.17 0.662 0.604 0 1.70 40 0.25 0 2 1.70 491.05 0.013 0 5 60
196 14.25 StandHyd 5 6.37 0.651 0.581 0 2.74 40 0.25 0 2 2.74 206.07 0.013 0 5 56
197 14.26 StandHyd 5 31.86 0.235 0.213 0 2.30 40 0.25 0 2 2.30 460.87 0.013 0 5 60
200 14.29 StandHyd 5 53.21 0.69 0.629 0 3.02 40 0.25 0 2 3.02 595.59 0.013 0 5 57
201 14.30 StandHyd 5 34.26 0.642 0.578 0 2.16 40 0.25 0 2 2.16 477.91 0.013 0 5 59
202 14.31 StandHyd 5 20.02 0.622 0.574 0 2.16 40 0.25 0 2 2.16 365.33 0.013 0 5 56
203 14.32 StandHyd 5 39.04 0.592 0.535 0 2.87 40 0.25 0 2 2.87 510.16 0.013 0 5 56
205 14.34 StandHyd 5 89.47 0.257 0.254 0 2.32 40 0.25 0 2 2.32 772.31 0.013 0 5 69
206 14.35 StandHyd 5 25.81 0.263 0.235 0 2.99 40 0.25 0 2 2.99 414.81 0.013 0 5 69
209 14.38 StandHyd 5 31.82 0.262 0.231 0 2.66 40 0.25 0 2 2.66 460.58 0.013 0 5 75
210 14.39 StandHyd 5 49.96 0.46 0.418 0 1.67 40 0.25 0 2 1.67 577.12 0.013 0 5 52
211 14.40 StandHyd 5 13.38 0.655 0.576 0 1.91 40 0.25 0 2 1.91 298.66 0.013 0 5 52
212 14.41 StandHyd 5 15.18 0.663 0.602 0 2.92 40 0.25 0 2 2.92 318.12 0.013 0 5 56
213 14.42 StandHyd 5 23.86 0.61 0.528 0 2.48 40 0.25 0 2 2.48 398.83 0.013 0 5 55
215 14.44 StandHyd 5 53.45 0.555 0.524 0 3.34 40 0.25 0 2 3.34 596.94 0.013 0 5 56
216 14.45 StandHyd 5 27.30 0.632 0.575 0 2.12 40 0.25 0 2 2.12 426.61 0.013 0 5 57
217 14.46 StandHyd 5 15.75 0.641 0.576 0 1.72 40 0.25 0 2 1.72 324.04 0.013 0 5 48
219 14.48 StandHyd 5 15.59 0.688 0.621 0 2.34 40 0.25 0 2 2.34 322.39 0.013 0 5 56
220 14.49 StandHyd 5 6.32 0.626 0.564 0 2.72 40 0.25 0 2 2.72 205.26 0.013 0 5 48
221 14.50 StandHyd 5 59.43 0.438 0.399 0 2.51 40 0.25 0 2 2.51 629.44 0.013 0 5 55
222 14.51 StandHyd 5 87.12 0.465 0.429 0 3.56 40 0.25 0 2 3.56 762.10 0.013 0 5 71
223 14.52 StandHyd 5 24.92 0.573 0.513 0 1.77 40 0.25 0 2 1.77 407.59 0.013 0 5 49
224 14.53 StandHyd 5 53.99 0.997 0.996 0 0.03 40 0.25 0 2 0.03 599.94 0.013 0 5 48
225 14.54 StandHyd 5 26.92 0.25 0.248 0 2.30 40 0.25 0 2 2.30 423.64 0.013 0 5 50
227 15.01 StandHyd 5 67.77 0.243 0.242 0 4.38 40 0.25 0 2 4.38 672.16 0.013 0 5 76
229 15.03 StandHyd 5 42.37 0.439 0.417 0 4.27 40 0.25 0 2 4.27 531.48 0.013 0 5 71
232 15.06 StandHyd 5 70.33 0.261 0.232 0 4.88 40 0.25 0 2 4.88 684.74 0.013 0 5 59
233 15.07 StandHyd 5 97.24 0.377 0.323 0 3.00 40 0.25 0 2 3.00 805.15 0.013 0 5 45
234 15.08 StandHyd 5 118.68 0.515 0.464 0 2.77 40 0.25 0 2 2.77 889.49 0.013 0 5 43
235 15.09 StandHyd 5 152.97 0.23 0.205 0 2.36 40 0.25 0 2 2.36 1009.85 0.013 0 5 48
236 15.10 StandHyd 5 98.48 0.226 0.206 0 3.98 40 0.25 0 2 3.98 810.27 0.013 0 5 56
238 15.12 StandHyd 5 110.50 0.273 0.206 0 3.26 40 0.25 0 2 3.26 858.29 0.013 0 5 64
241 15.15 StandHyd 5 61.54 0.472 0.380 0 2.73 40 0.25 0 2 2.73 640.52 0.013 0 5 59
242 15.16 StandHyd 5 91.28 0.351 0.296 0 3.65 40 0.25 0 2 3.65 780.09 0.013 0 5 78
243 15.17 StandHyd 5 137.40 0.409 0.346 0 2.82 40 0.25 0 2 2.82 957.08 0.013 0 5 64
244 15.18 StandHyd 5 38.33 0.506 0.445 0 2.87 40 0.25 0 2 2.87 505.50 0.013 0 5 56
245 15.19 StandHyd 5 74.32 0.629 0.587 0 2.72 40 0.25 0 2 2.72 703.89 0.013 0 5 61
246 15.20 StandHyd 5 49.17 0.596 0.548 0 2.53 40 0.25 0 2 2.53 572.54 0.013 0 5 64
250 15.24 StandHyd 5 31.57 0.233 0.204 0 3.62 40 0.25 0 2 3.62 458.77 0.013 0 5 69
252 15.26 StandHyd 5 151.99 0.406 0.346 0 2.86 40 0.25 0 2 2.86 1006.61 0.013 0 5 80
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Future StandHyd for minor events 2/4:

NHYD
Catchment 

ID
Command DT [min] AREA [ha] TIMP XIMP

DWF 
[cms]

SLPP [%] LGP [m] MNP SCP [hr]
DPSI 
[mm]

SLPI [%] LGI [m] MNI SCI [hr] IA(mm)
CN AMC II 

*
253 15.27 StandHyd 5 189.83 0.463 0.443 0 2.32 40 0.25 0 2 2.32 1124.96 0.013 0 5 60
276 16.18 StandHyd 5 77.01 0.423 0.423 0 2.96 40 0.25 0 2 2.96 716.52 0.013 0 5 62
277 16.19 StandHyd 5 128.71 0.247 0.231 0 4.06 40 0.25 0 2 4.06 926.32 0.013 0 5 72
279 16.21 StandHyd 5 19.20 0.4 0.257 0 3.43 40 0.25 0 2 3.43 357.77 0.013 0 5 61
280 16.22 StandHyd 5 98.50 0.35 0.254 0 3.53 40 0.25 0 2 3.53 810.35 0.013 0 5 54
281 16.23 StandHyd 5 39.99 0.34 0.287 0 2.96 40 0.25 0 2 2.96 516.33 0.013 0 5 63
282 16.24 StandHyd 5 43.00 0.366 0.326 0 4.72 40 0.25 0 2 4.72 535.41 0.013 0 5 62
284 17.02 StandHyd 5 45.97 0.292 0.250 0 4.71 40 0.25 0 2 4.71 553.59 0.013 0 5 80
285 17.03 StandHyd 5 446.38 0.537 0.491 0 2.33 40 0.25 0 2 2.33 1725.07 0.013 0 5 64
286 17.04 StandHyd 5 267.02 0.355 0.316 0 2.21 40 0.25 0 2 2.21 1334.22 0.013 0 5 64
287 17.05 StandHyd 5 223.97 0.25 0.186 0 3.45 40 0.25 0 2 3.45 1221.94 0.013 0 5 64
297 18.02 StandHyd 5 70.58 0.546 0.505 0 1.98 40 0.25 0 2 1.98 685.95 0.013 0 5 68
298 18.03 StandHyd 5 178.76 0.204 0.183 0 3.71 40 0.25 0 2 3.71 1091.67 0.013 0 5 80
300 18.05 StandHyd 5 27.10 0.59 0.514 0 2.75 40 0.25 0 2 2.75 425.05 0.013 0 5 65
301 18.06 StandHyd 5 74.77 0.253 0.215 0 4.72 40 0.25 0 2 4.72 706.02 0.013 0 5 69
309 19.02 StandHyd 5 134.95 0.229 0.195 0 4.66 40 0.25 0 2 4.66 948.51 0.013 0 5 72
310 19.03 StandHyd 5 125.54 0.329 0.279 0 3.35 40 0.25 0 2 3.35 914.84 0.013 0 5 80
311 19.04 StandHyd 5 69.65 0.256 0.222 0 2.76 40 0.25 0 2 2.76 681.42 0.013 0 5 64
312 19.05 StandHyd 5 37.68 0.448 0.385 0 2.58 40 0.25 0 2 2.58 501.20 0.013 0 5 80
313 19.06 StandHyd 5 98.19 0.338 0.280 0 3.63 40 0.25 0 2 3.63 809.07 0.013 0 5 80
314 19.07 StandHyd 5 133.93 0.46 0.401 0 3.21 40 0.25 0 2 3.21 944.92 0.013 0 5 81
316 19.09 StandHyd 5 211.25 0.235 0.199 0 3.21 40 0.25 0 2 3.21 1186.73 0.013 0 5 80
317 19.10 StandHyd 5 115.17 0.433 0.358 0 3.29 40 0.25 0 2 3.29 876.24 0.013 0 5 80
318 19.11 StandHyd 5 45.97 0.262 0.246 0 3.41 40 0.25 0 2 3.41 553.59 0.013 0 5 64
319 19.12 StandHyd 5 19.51 0.682 0.611 0 1.37 40 0.25 0 2 1.37 360.65 0.013 0 5 65
320 19.13 StandHyd 5 51.32 0.306 0.270 0 3.35 40 0.25 0 2 3.35 584.92 0.013 0 5 62
321 19.14 StandHyd 5 132.10 0.528 0.492 0 3.81 40 0.25 0 2 3.81 938.44 0.013 0 5 77
322 19.15 StandHyd 5 125.61 0.458 0.439 0 3.04 40 0.25 0 2 3.04 915.10 0.013 0 5 80
323 19.16 StandHyd 5 122.71 0.264 0.250 0 2.68 40 0.25 0 2 2.68 904.47 0.013 0 5 80
324 19.17 StandHyd 5 98.58 0.524 0.523 0 4.20 40 0.25 0 2 4.20 810.68 0.013 0 5 80
325 19.18 StandHyd 5 246.11 0.55 0.546 0 3.04 40 0.25 0 2 3.04 1280.91 0.013 0 5 77
326 19.19 StandHyd 5 72.43 0.842 0.842 0 3.61 40 0.25 0 2 3.61 694.89 0.013 0 5 77
327 19.20 StandHyd 5 258.00 0.42 0.405 0 3.33 40 0.25 0 2 3.33 1311.49 0.013 0 5 77
328 20.01 StandHyd 5 139.12 0.203 0.173 0 4.32 40 0.25 0 2 4.32 963.05 0.013 0 5 78
331 20.04 StandHyd 5 159.69 0.28 0.240 0 3.96 40 0.25 0 2 3.96 1031.79 0.013 0 5 72
335 21.01 StandHyd 5 158.18 0.465 0.423 0 3.03 40 0.25 0 2 3.03 1026.90 0.013 0 5 50
336 21.02 StandHyd 5 150.65 0.637 0.574 0 2.03 40 0.25 0 2 2.03 1002.16 0.013 0 5 69
337 21.03 StandHyd 5 170.07 0.319 0.250 0 2.91 40 0.25 0 2 2.91 1064.80 0.013 0 5 62
338 21.04 StandHyd 5 222.37 0.642 0.572 0 1.93 40 0.25 0 2 1.93 1217.57 0.013 0 5 68
340 21.06 StandHyd 5 12.00 0.501 0.451 0 1.71 40 0.25 0 2 1.71 282.84 0.013 0 5 66
341 21.07 StandHyd 5 22.14 0.61 0.540 0 1.99 40 0.25 0 2 1.99 384.19 0.013 0 5 65
344 21.10 StandHyd 5 60.69 0.664 0.601 0 2.11 40 0.25 0 2 2.11 636.08 0.013 0 5 65
345 21.11 StandHyd 5 100.73 0.54 0.485 0 2.30 40 0.25 0 2 2.30 819.47 0.013 0 5 66
347 21.13 StandHyd 5 26.84 0.213 0.190 0 3.45 40 0.25 0 2 3.45 423.01 0.013 0 5 65
348 21.14 StandHyd 5 57.65 0.691 0.630 0 2.21 40 0.25 0 2 2.21 619.95 0.013 0 5 62
349 21.15 StandHyd 5 24.90 0.542 0.476 0 3.55 40 0.25 0 2 3.55 407.43 0.013 0 5 56
350 21.16 StandHyd 5 101.05 0.584 0.495 0 2.09 40 0.25 0 2 2.09 820.77 0.013 0 5 65

7278 22.01 StandHyd 5 88.17 0.572 0.571 0 2.40 40 0.25 0 2 2.40 766.68 0.013 0 5 82
7351 22.02 StandHyd 5 56.36 0.478 0.477 0 2.00 40 0.25 0 1 1.00 612.97 0.013 0 5 80
7356 22.03 StandHyd 5 37.99 0.611 0.609 0 2.35 40 0.25 0 2 2.35 503.26 0.013 0 5 86
7365 22.04 StandHyd 5 72.49 0.531 0.452 0 1.99 40 0.25 0 2 1.99 695.17 0.013 0 5 85
7361 22.05 StandHyd 5 148.89 0.363 0.332 0 1.79 40 0.25 0 2 1.79 996.29 0.013 0 5 67
7364 22.06 StandHyd 5 125.59 0.461 0.392 0 2.14 40 0.25 0 2 2.14 915.02 0.013 0 5 72
7283 22.07 StandHyd 5 78.78 0.53 0.530 0 2.59 40 0.25 0 2 2.59 724.71 0.013 0 5 82
7287 22.08 StandHyd 5 38.86 0.209 0.208 0 2.02 40 0.25 0 2 2.02 508.99 0.013 0 5 83
7296 22.11 StandHyd 5 32.26 0.747 0.747 0 2.75 40 0.25 0 2 2.75 463.75 0.013 0 5 86
7300 22.12 StandHyd 5 53.98 0.947 0.947 0 1.82 40 0.25 0 2 1.82 599.89 0.013 0 5 86
7303 22.13 StandHyd 5 87.75 0.645 0.641 0 1.67 40 0.25 0 2 1.67 764.85 0.013 0 5 86
7307 22.14 StandHyd 5 46.46 0.286 0.286 0 2.56 40 0.25 0 2 2.56 556.54 0.013 0 5 81
7308 22.15 StandHyd 5 45.11 0.362 0.362 0 1.99 40 0.25 0 2 1.99 548.39 0.013 0 5 86
7311 22.16 StandHyd 5 70.73 0.309 0.289 0 1.80 40 0.25 0 2 1.80 686.68 0.013 0 5 62
7313 22.17 StandHyd 5 22.43 0.2 0.200 0 2.95 40 0.25 0 2 2.95 386.70 0.013 0 5 81
7347 22.18 StandHyd 5 127.24 0.22 0.168 0 1.83 40 0.25 0 2 1.83 921.01 0.013 0 5 62
7332 22.20 StandHyd 5 152.44 0.209 0.204 0 2.49 40 0.25 0 2 2.49 1008.10 0.013 0 5 73
7321 22.22 StandHyd 5 134.85 0.911 0.911 0 1.71 40 0.25 0 2 1.71 948.16 0.013 0 5 86
7324 22.23 StandHyd 5 64.27 0.749 0.742 0 2.62 40 0.25 0 2 2.62 654.57 0.013 0 5 86
7327 22.24 StandHyd 5 48.66 0.871 0.871 0 1.65 40 0.25 0 2 1.65 569.56 0.013 0 5 86
7328 22.25 StandHyd 5 11.60 0.921 0.921 0 2.16 40 0.25 0 2 2.16 278.09 0.013 0 5 86
7338 22.27 StandHyd 5 21.05 0.882 0.878 0 2.14 40 0.25 0 2 2.14 374.61 0.013 0 5 86
7342 22.28 StandHyd 5 25.06 0.908 0.907 0 1.35 40 0.25 0 2 1.35 408.74 0.013 0 5 86
7329 22.30 StandHyd 5 21.04 0.922 0.922 0 2.40 40 0.25 0 2 2.40 374.52 0.013 0 5 86
7344 22.31 StandHyd 5 94.32 0.549 0.501 0 2.31 40 0.25 0 2 2.31 792.97 0.013 0 5 86
7378 23.01 StandHyd 5 23.22 0.522 0.478 0 3.16 40 0.25 0 2 3.16 393.45 0.013 0 5 83
7375 23.02 StandHyd 5 30.05 0.423 0.417 0 3.20 40 0.25 0 2 3.20 447.59 0.013 0 5 80
7377 23.03 StandHyd 5 47.09 0.614 0.545 0 2.74 40 0.25 0 2 2.74 560.30 0.013 0 5 86
7374 23.04 StandHyd 5 38.55 0.525 0.475 0 3.54 40 0.25 0 2 3.54 506.95 0.013 0 5 83
7373 23.05 StandHyd 5 25.64 0.655 0.613 0 2.77 40 0.25 0 2 2.77 413.44 0.013 0 5 85
7370 23.08 StandHyd 5 45.99 0.607 0.549 0 2.68 40 0.25 0 2 2.68 553.71 0.013 0 5 86
7368 23.09 StandHyd 5 56.19 0.355 0.355 0 1.49 40 0.25 0 2 1.49 612.05 0.013 0 5 86
7366 23.10 StandHyd 5 135.28 0.464 0.463 0 2.35 40 0.25 0 2 2.35 949.67 0.013 0 5 80
7399 24.01 StandHyd 5 77.10 0.83 0.818 0 2.73 40 0.25 0 2 2.73 716.94 0.013 0 5 85
7422 24.02 StandHyd 5 104.61 0.771 0.771 0 2.16 40 0.25 0 2 2.16 835.10 0.013 0 5 86
7435 24.03 StandHyd 5 100.66 0.617 0.617 0 2.43 40 0.25 0 2 2.43 819.19 0.013 0 5 86
7427 24.04 StandHyd 5 68.57 0.464 0.464 0 2.34 40 0.25 0 2 2.34 676.12 0.013 0 5 86
7433 24.05 StandHyd 5 114.49 0.598 0.598 0 2.21 40 0.25 0 2 2.21 873.65 0.013 0 5 86
7404 24.06 StandHyd 5 187.77 0.683 0.653 0 1.81 40 0.25 0 2 1.81 1118.84 0.013 0 5 85
7431 24.07 StandHyd 5 168.53 0.94 0.940 0 1.71 40 0.25 0 2 1.71 1059.97 0.013 0 5 86
7409 24.08 StandHyd 5 143.85 0.803 0.801 0 1.64 40 0.25 0 2 1.64 979.29 0.013 0 5 83
7414 24.09 StandHyd 5 44.87 0.948 0.948 0 1.73 40 0.25 0 2 1.73 546.93 0.013 0 5 85
7417 24.10 StandHyd 5 90.03 0.773 0.773 0 1.80 40 0.25 0 2 1.80 774.73 0.013 0 5 85
7419 24.11 StandHyd 5 51.22 0.948 0.948 0 1.31 40 0.25 0 2 1.31 584.35 0.013 0 5 86
7451 25.01 StandHyd 5 19.56 0.61 0.553 0 2.94 40 0.25 0 2 2.94 361.11 0.013 0 5 82
7452 25.02 StandHyd 5 26.88 0.593 0.531 0 2.55 40 0.25 0 2 2.55 423.32 0.013 0 5 86
7454 25.03 StandHyd 5 28.66 0.583 0.524 0 2.59 40 0.25 0 2 2.59 437.11 0.013 0 5 86
7450 25.04 StandHyd 5 25.37 0.593 0.560 0 2.74 40 0.25 0 2 2.74 411.26 0.013 0 5 82
7446 25.05 StandHyd 5 31.37 0.238 0.238 0 2.46 40 0.25 0 2 2.46 457.31 0.013 0 5 82
7447 25.06 StandHyd 5 91.56 0.67 0.610 0 2.41 40 0.25 0 2 2.41 781.28 0.013 0 5 86
7449 25.07 StandHyd 5 18.50 0.922 0.922 0 1.93 40 0.25 0 2 1.93 351.19 0.013 0 5 83
7445 25.08 StandHyd 5 92.44 0.924 0.924 0 2.20 40 0.25 0 2 2.20 785.03 0.013 0 5 85
7441 25.09 StandHyd 5 27.76 0.347 0.347 0 2.69 40 0.25 0 2 2.69 430.19 0.013 0 5 85
7443 25.10 StandHyd 5 113.91 0.782 0.782 0 1.54 40 0.25 0 2 1.54 871.44 0.013 0 5 86
7440 25.12 StandHyd 5 70.62 0.814 0.812 0 2.22 40 0.25 0 2 2.22 686.15 0.013 0 5 86
7439 25.13 StandHyd 5 117.95 0.871 0.866 0 2.17 40 0.25 0 2 2.17 886.75 0.013 0 5 85
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Future StandHyd for minor events 3/4:

NHYD
Catchment 

ID
Command DT [min] AREA [ha] TIMP XIMP

DWF 
[cms]

SLPP [%] LGP [m] MNP SCP [hr]
DPSI 
[mm]

SLPI [%] LGI [m] MNI SCI [hr] IA(mm)
CN AMC II 

*
7437 25.14 StandHyd 5 31.24 0.519 0.519 0 2.83 40 0.25 0 2 2.83 456.36 0.013 0 5 83
7436 25.15 StandHyd 5 119.96 0.613 0.611 0 2.34 40 0.25 0 2 2.34 894.28 0.013 0 5 85
7460 26.03 StandHyd 5 16.97 0.3784 0.345 0 2.76 40 0.25 0 2 2.76 336.35 0.013 0 5 86
7458 26.04 StandHyd 5 41.70 0.6984 0.696 0 2.97 40 0.25 0 2 2.97 527.26 0.013 0 5 86
7459 26.06 StandHyd 5 18.01 0.5584 0.506 0 3.86 40 0.25 0 2 3.86 346.51 0.013 0 5 86
7455 26.07 StandHyd 5 10.42 0.322 0.305 0 4.17 40 0.25 0 2 4.17 263.57 0.013 0 5 80
7456 26.08 StandHyd 5 10.46 0.719 0.661 0 2.40 40 0.25 0 2 2.40 264.07 0.013 0 5 86
7464 26.09 StandHyd 5 39.84 0.24 0.240 0 3.40 40 0.25 0 2 3.40 515.36 0.013 0 5 83
7475 26.10 StandHyd 5 88.28 0.304 0.300 0 4.40 40 0.25 0 2 4.40 767.16 0.013 0 5 84
7478 26.11 StandHyd 5 37.97 0.4048 0.402 0 3.32 40 0.25 0 2 3.32 503.12 0.013 0 5 84
7480 26.12 StandHyd 5 4.85 0.906 0.906 0 3.59 40 0.25 0 2 3.59 179.81 0.013 0 5 86
7481 26.13 StandHyd 5 28.15 0.92 0.920 0 2.96 40 0.25 0 2 2.96 433.21 0.013 0 5 84
7473 26.14 StandHyd 5 92.43 0.553 0.541 0 3.63 40 0.25 0 2 3.63 784.98 0.013 0 5 86
7472 26.15 StandHyd 5 90.34 0.74 0.740 0 2.33 40 0.25 0 2 2.33 776.06 0.013 0 5 86
7471 26.16 StandHyd 5 81.76 0.943 0.943 0 3.23 40 0.25 0 2 3.23 738.29 0.013 0 5 86
434 27.01 StandHyd 5 80.38 0.3416 0.309 0 4.68 40 0.25 0 2 4.68 732.03 0.013 0 5 65
435 27.02 StandHyd 5 862.17 0.652 0.642 0 3.98 40 0.25 0 2 3.98 2397.46 0.013 0 5 78
436 27.03 StandHyd 5 311.64 0.4192 0.388 0 4.61 40 0.25 0 2 4.61 1441.39 0.013 0 5 65
437 27.04 StandHyd 5 489.64 0.478 0.442 0 4.61 40 0.25 0 2 4.61 1806.73 0.013 0 5 76
439 27.06 StandHyd 5 38.20 0.651 0.650 0 4.08 40 0.25 0 2 4.08 504.65 0.013 0 5 84
440 27.07 StandHyd 5 319.94 0.878 0.878 0 3.92 40 0.25 0 2 3.92 1460.46 0.013 0 5 76
441 27.08 StandHyd 5 251.12 0.898 0.898 0 3.50 40 0.25 0 2 3.50 1293.88 0.013 0 5 84
442 27.09 StandHyd 5 145.61 0.29 0.276 0 5.16 40 0.25 0 2 5.16 985.26 0.013 0 5 79
443 27.10 StandHyd 5 211.89 0.677 0.643 0 4.50 40 0.25 0 2 4.50 1188.53 0.013 0 5 76
444 27.11 StandHyd 5 15.71 0.4672 0.414 0 3.87 40 0.25 0 2 3.87 323.63 0.013 0 5 86
445 27.12 StandHyd 5 93.72 0.527 0.489 0 5.03 40 0.25 0 2 5.03 790.44 0.013 0 5 72
446 27.13 StandHyd 5 205.31 0.5248 0.475 0 3.95 40 0.25 0 2 3.95 1169.93 0.013 0 5 84
447 27.14 StandHyd 5 69.06 0.808 0.772 0 3.33 40 0.25 0 2 3.33 678.53 0.013 0 5 84
448 27.15 StandHyd 5 43.75 0.642 0.587 0 2.93 40 0.25 0 2 2.93 540.06 0.013 0 5 84
449 28.01 StandHyd 5 223.28 0.233 0.199 0 3.49 40 0.25 0 2 3.49 1220.05 0.013 0 5 68
453 29.02 StandHyd 5 17.87 0.500727 0.461 0 2.78 40 0.25 0 2 2.78 345.16 0.013 0 5 70
455 29.04 StandHyd 5 46.10 0.625909 0.572 0 2.32 40 0.25 0 2 2.32 554.38 0.013 0 5 70
456 29.05 StandHyd 5 93.68 0.557182 0.511 0 2.84 40 0.25 0 2 2.84 790.27 0.013 0 5 70
458 29.07 StandHyd 5 16.94 0.612 0.569 0 2.11 40 0.25 0 2 2.11 336.06 0.013 0 5 70
459 29.08 StandHyd 5 44.48 0.517909 0.474 0 2.57 40 0.25 0 2 2.57 544.55 0.013 0 5 87
461 29.10 StandHyd 5 25.28 0.355 0.315 0 3.74 40 0.25 0 2 3.74 410.53 0.013 0 5 77
462 29.11 StandHyd 5 19.14 0.618 0.615 0 3.31 40 0.25 0 2 3.31 357.21 0.013 0 5 78
465 29.14 StandHyd 5 5.64 0.734727 0.698 0 2.81 40 0.25 0 2 2.81 193.91 0.013 0 5 71
473 30.06 StandHyd 5 146.61 0.222 0.191 0 2.28 40 0.25 0 2 2.28 988.64 0.013 0 5 77
483 32.02 StandHyd 5 24.28 0.586636 0.534 0 2.71 40 0.25 0 2 2.71 402.33 0.013 0 5 69
484 32.03 StandHyd 5 26.39 0.601364 0.539 0 2.71 40 0.25 0 2 2.71 419.44 0.013 0 5 66
486 32.05 StandHyd 5 33.96 0.579273 0.523 0 2.58 40 0.25 0 2 2.58 475.82 0.013 0 5 70
488 32.07 StandHyd 5 5.77 0.617727 0.565 0 3.79 40 0.25 0 2 3.79 196.13 0.013 0 5 76
489 32.08 StandHyd 5 23.30 0.574364 0.523 0 2.15 40 0.25 0 2 2.15 394.12 0.013 0 5 76
490 32.09 StandHyd 5 28.07 0.597273 0.542 0 2.05 40 0.25 0 2 2.05 432.59 0.013 0 5 76
492 32.11 StandHyd 5 34.89 0.586636 0.533 0 2.92 40 0.25 0 2 2.92 482.29 0.013 0 5 65
493 32.12 StandHyd 5 25.23 0.630818 0.574 0 2.19 40 0.25 0 2 2.19 410.12 0.013 0 5 70
495 32.14 StandHyd 5 17.27 0.524455 0.466 0 2.84 40 0.25 0 2 2.84 339.31 0.013 0 5 66
497 32.16 StandHyd 5 53.68 0.602182 0.554 0 1.89 40 0.25 0 2 1.89 598.22 0.013 0 5 70
498 32.17 StandHyd 5 15.19 0.63 0.570 0 2.33 40 0.25 0 2 2.33 318.22 0.013 0 5 71
499 32.18 StandHyd 5 52.08 0.602 0.504 0 2.13 40 0.25 0 2 2.13 589.24 0.013 0 5 81
500 32.19 StandHyd 5 42.74 0.66 0.593 0 1.71 40 0.25 0 2 1.71 533.79 0.013 0 5 81
501 32.20 StandHyd 5 25.17 0.455 0.385 0 3.27 40 0.25 0 2 3.27 409.63 0.013 0 5 80
502 32.21 StandHyd 5 17.61 0.405 0.366 0 3.26 40 0.25 0 2 3.26 342.64 0.013 0 5 76
503 32.22 StandHyd 5 54.85 0.435 0.417 0 2.78 40 0.25 0 2 2.78 604.70 0.013 0 5 80
505 32.24 StandHyd 5 48.82 0.464 0.395 0 2.83 40 0.25 0 2 2.83 570.50 0.013 0 5 80
510 32.29 StandHyd 5 36.01 0.555 0.555 0 2.26 40 0.25 0 2 2.26 489.97 0.013 0 5 72
513 33.03 StandHyd 5 69.23 0.529364 0.449 0 2.16 40 0.25 0 2 2.16 679.36 0.013 0 5 76
514 33.04 StandHyd 5 24.00 0.535909 0.484 0 2.21 40 0.25 0 2 2.21 400.00 0.013 0 5 70
515 33.05 StandHyd 5 55.84 0.688909 0.655 0 1.97 40 0.25 0 2 1.97 610.14 0.013 0 5 72
516 33.06 StandHyd 5 59.78 0.631636 0.587 0 2.86 40 0.25 0 2 2.86 631.29 0.013 0 5 68
517 33.07 StandHyd 5 15.44 0.531 0.484 0 2.63 40 0.25 0 2 2.63 320.83 0.013 0 5 74
519 33.09 StandHyd 5 26.93 0.649 0.589 0 1.75 40 0.25 0 2 1.75 423.71 0.013 0 5 70
520 33.10 StandHyd 5 23.15 0.269 0.245 0 3.10 40 0.25 0 2 3.10 392.85 0.013 0 5 78
521 33.11 StandHyd 5 126.12 0.498273 0.453 0 3.37 40 0.25 0 2 3.37 916.95 0.013 0 5 66
522 33.12 StandHyd 5 142.25 0.578455 0.525 0 2.85 40 0.25 0 2 2.85 973.82 0.013 0 5 70
523 33.13 StandHyd 5 177.15 0.531818 0.485 0 2.64 40 0.25 0 2 2.64 1086.74 0.013 0 5 70
524 33.14 StandHyd 5 99.55 0.592 0.513 0 2.22 40 0.25 0 2 2.22 814.66 0.013 0 5 82
526 33.16 StandHyd 5 84.72 0.604 0.604 0 2.35 40 0.25 0 2 2.35 751.53 0.013 0 5 86
536 35.01 StandHyd 5 87.09 0.353 0.302 0 2.53 40 0.25 0 2 2.53 761.97 0.013 0 5 83
537 35.02 StandHyd 5 44.68 0.406636 0.288 0 2.96 40 0.25 0 2 2.96 545.77 0.013 0 5 74
538 35.03 StandHyd 5 105.10 0.406 0.286 0 2.75 40 0.25 0 2 2.75 837.06 0.013 0 5 74
539 35.04 StandHyd 5 68.79 0.375 0.290 0 3.35 40 0.25 0 2 3.35 677.20 0.013 0 5 71
540 35.05 StandHyd 5 151.40 0.259364 0.185 0 2.75 40 0.25 0 2 2.75 1004.66 0.013 0 5 72
541 35.06 StandHyd 5 44.48 0.598909 0.543 0 2.08 40 0.25 0 2 2.08 544.55 0.013 0 5 72
543 35.08 StandHyd 5 33.87 0.570273 0.513 0 2.11 40 0.25 0 2 2.11 475.18 0.013 0 5 72
544 35.09 StandHyd 5 28.06 0.25 0.226 0 4.03 40 0.25 0 2 4.03 432.51 0.013 0 5 77
545 35.10 StandHyd 5 30.53 0.386182 0.280 0 2.63 40 0.25 0 2 2.63 451.15 0.013 0 5 76
546 35.11 StandHyd 5 47.52 0.574 0.574 0 2.14 40 0.25 0 2 2.14 562.85 0.013 0 5 81
547 35.12 StandHyd 5 74.34 0.405818 0.403 0 1.98 40 0.25 0 2 1.98 703.99 0.013 0 5 74
549 35.14 StandHyd 5 32.02 0.236 0.190 0 3.00 40 0.25 0 2 3.00 462.02 0.013 0 5 78
550 35.15 StandHyd 5 69.88 0.714 0.668 0 2.42 40 0.25 0 2 2.42 682.54 0.013 0 5 72
551 36.01 StandHyd 5 81.52 0.292909 0.207 0 2.94 40 0.25 0 2 2.94 737.20 0.013 0 5 74
552 36.02 StandHyd 5 13.96 0.214364 0.149 0 3.84 40 0.25 0 2 3.84 305.07 0.013 0 5 68
553 36.03 StandHyd 5 13.23 0.235636 0.185 0 3.19 40 0.25 0 2 3.19 296.98 0.013 0 5 70
554 36.04 StandHyd 5 33.85 0.329 0.276 0 2.82 40 0.25 0 2 2.82 475.04 0.013 0 5 80
555 36.05 StandHyd 5 80.53 0.512 0.470 0 2.73 40 0.25 0 2 2.73 732.71 0.013 0 5 80
556 36.06 StandHyd 5 9.05 0.404182 0.282 0 2.32 40 0.25 0 2 2.32 245.63 0.013 0 5 74
574 38.01 StandHyd 5 98.50 0.351 0.265 0 2.64 40 0.25 0 2 2.64 810.35 0.013 0 5 72
575 38.02 StandHyd 5 135.85 0.536 0.465 0 2.05 40 0.25 0 2 2.05 951.67 0.013 0 5 85
576 38.03 StandHyd 5 69.53 0.401 0.318 0 3.00 40 0.25 0 2 3.00 680.83 0.013 0 5 70
583 39.03 StandHyd 5 169.27 0.581727 0.521 0 1.74 40 0.25 0 2 1.74 1062.29 0.013 0 5 74
585 39.05 StandHyd 5 9.62 0.612818 0.564 0 2.49 40 0.25 0 2 2.49 253.25 0.013 0 5 74
586 39.06 StandHyd 5 15.84 0.54 0.483 0 2.29 40 0.25 0 2 2.29 324.96 0.013 0 5 71
587 39.07 StandHyd 5 23.55 0.613636 0.557 0 1.72 40 0.25 0 2 1.72 396.23 0.013 0 5 74
588 39.08 StandHyd 5 8.81 0.546545 0.492 0 1.88 40 0.25 0 2 1.88 242.35 0.013 0 5 71
590 39.10 StandHyd 5 25.19 0.667 0.601 0 1.76 40 0.25 0 2 1.76 409.80 0.013 0 5 81
591 39.11 StandHyd 5 21.40 0.565 0.462 0 1.97 40 0.25 0 2 1.97 377.71 0.013 0 5 85
592 39.12 StandHyd 5 35.08 0.523636 0.449 0 1.95 40 0.25 0 2 1.95 483.60 0.013 0 5 74
593 39.13 StandHyd 5 108.88 0.328 0.271 0 2.50 40 0.25 0 2 2.50 851.98 0.013 0 5 80
596 40.03 StandHyd 5 84.65 0.716 0.714 0 3.27 40 0.25 0 2 3.27 751.22 0.013 0 5 93
599 40.06 StandHyd 5 23.75 0.683 0.655 0 3.30 40 0.25 0 2 3.30 397.91 0.013 0 5 91
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Future StandHyd for minor events 4/4:

NHYD
Catchment 

ID
Command DT [min] AREA [ha] TIMP XIMP

DWF 
[cms]

SLPP [%] LGP [m] MNP SCP [hr]
DPSI 
[mm]

SLPI [%] LGI [m] MNI SCI [hr] IA(mm)
CN AMC II 

*
602 40.09 StandHyd 5 20.88 0.347 0.329 0 2.97 40 0.25 0 2 2.97 373.10 0.013 0 5 86
603 40.10 StandHyd 5 151.10 0.935 0.935 0 3.09 40 0.25 0 2 3.09 1003.66 0.013 0 5 96
604 40.11 StandHyd 5 50.69 0.948 0.948 0 3.80 40 0.25 0 2 3.80 581.32 0.013 0 5 97
605 40.12 StandHyd 5 55.35 0.945 0.945 0 3.50 40 0.25 0 2 3.50 607.45 0.013 0 5 96
606 40.13 StandHyd 5 48.23 0.578 0.534 0 5.51 40 0.25 0 2 5.51 567.04 0.013 0 5 71
607 41.01 StandHyd 5 163.14 0.55 0.476 0 2.04 40 0.25 0 2 2.04 1042.88 0.013 0 5 81
608 41.02 StandHyd 5 47.19 0.425 0.324 0 1.80 40 0.25 0 2 1.80 560.89 0.013 0 5 75
609 41.03 StandHyd 5 73.72 0.372 0.291 0 2.40 40 0.25 0 2 2.40 701.05 0.013 0 5 80
610 41.04 StandHyd 5 45.53 0.494 0.381 0 2.48 40 0.25 0 2 2.48 550.94 0.013 0 5 93
611 41.05 StandHyd 5 62.92 0.575 0.514 0 2.20 40 0.25 0 2 2.20 647.66 0.013 0 5 82
617 42.03 StandHyd 5 24.70 0.375 0.322 0 4.79 40 0.25 0 2 4.79 405.79 0.013 0 5 99
618 42.04 StandHyd 5 19.91 0.929 0.929 0 3.27 40 0.25 0 2 3.27 364.33 0.013 0 5 99
619 42.05 StandHyd 5 13.67 0.615 0.544 0 4.28 40 0.25 0 2 4.28 301.88 0.013 0 5 96
620 42.06 StandHyd 5 22.70 0.69 0.623 0 2.66 40 0.25 0 2 2.66 389.02 0.013 0 5 97
621 42.07 StandHyd 5 5.64 0.866 0.842 0 2.84 40 0.25 0 2 2.84 193.91 0.013 0 5 97
622 42.08 StandHyd 5 19.03 0.805 0.764 0 2.75 40 0.25 0 2 2.75 356.18 0.013 0 5 99
623 42.09 StandHyd 5 38.80 0.721 0.667 0 3.27 40 0.25 0 2 3.27 508.59 0.013 0 5 99
625 42.11 StandHyd 5 65.00 0.675 0.613 0 3.72 40 0.25 0 2 3.72 658.28 0.013 0 5 96
627 42.13 StandHyd 5 7.39 0.718 0.668 0 5.45 40 0.25 0 2 5.45 221.96 0.013 0 5 94
628 42.14 StandHyd 5 61.63 0.639 0.594 0 3.50 40 0.25 0 2 3.50 640.99 0.013 0 5 94
629 42.15 StandHyd 5 38.42 0.419 0.328 0 3.36 40 0.25 0 2 3.36 506.10 0.013 0 5 94
630 42.16 StandHyd 5 32.01 0.71 0.670 0 2.55 40 0.25 0 2 2.55 461.95 0.013 0 5 99
631 42.17 StandHyd 5 25.55 0.603 0.506 0 1.28 40 0.25 0 2 1.28 412.71 0.013 0 5 85
632 43.01 StandHyd 5 226.69 0.527 0.468 0 2.24 40 0.25 0 2 2.24 1229.34 0.013 0 5 82
633 43.02 StandHyd 5 129.13 0.772 0.760 0 1.98 40 0.25 0 2 1.98 927.83 0.013 0 5 83
635 43.04 StandHyd 5 24.96 0.597 0.597 0 2.65 40 0.25 0 2 2.65 407.92 0.013 0 5 83
636 43.05 StandHyd 5 39.74 0.909 0.909 0 1.88 40 0.25 0 2 1.88 514.72 0.013 0 5 85
638 43.07 StandHyd 5 35.71 0.908 0.908 0 2.12 40 0.25 0 2 2.12 487.92 0.013 0 5 85
639 43.08 StandHyd 5 34.03 0.949 0.949 0 2.37 40 0.25 0 2 2.37 476.31 0.013 0 5 99
640 43.09 StandHyd 5 64.79 0.865 0.865 0 3.74 40 0.25 0 2 3.74 657.22 0.013 0 5 91
641 43.10 StandHyd 5 202.72 0.78 0.780 0 3.08 40 0.25 0 2 3.08 1162.53 0.013 0 5 93
642 43.11 StandHyd 5 145.26 0.85 0.845 0 2.97 40 0.25 0 2 2.97 984.07 0.013 0 5 97
644 44.02 StandHyd 5 42.53 0.839 0.829 0 4.08 40 0.25 0 2 4.08 532.48 0.013 0 5 97
645 44.03 StandHyd 5 36.24 0.575 0.570 0 4.50 40 0.25 0 2 4.50 491.53 0.013 0 5 94
646 44.04 StandHyd 5 33.59 0.934 0.933 0 4.22 40 0.25 0 2 4.22 473.22 0.013 0 5 99
647 44.05 StandHyd 5 7.70 0.947 0.947 0 2.40 40 0.25 0 2 2.40 226.57 0.013 0 5 86
648 44.06 StandHyd 5 45.16 0.793 0.760 0 3.36 40 0.25 0 2 3.36 548.70 0.013 0 5 99
649 44.07 StandHyd 5 8.59 0.275 0.263 0 3.70 40 0.25 0 2 3.70 239.30 0.013 0 5 76
650 44.08 StandHyd 5 67.75 0.775 0.739 0 3.93 40 0.25 0 2 3.93 672.06 0.013 0 5 94
651 44.09 StandHyd 5 21.65 0.256 0.240 0 5.34 40 0.25 0 2 5.34 379.91 0.013 0 5 91
652 44.10 StandHyd 5 16.50 0.673 0.609 0 3.71 40 0.25 0 2 3.71 331.66 0.013 0 5 93
653 44.11 StandHyd 5 44.62 0.65 0.586 0 2.49 40 0.25 0 2 2.49 545.41 0.013 0 5 99
654 44.12 StandHyd 5 9.65 0.615 0.559 0 2.04 40 0.25 0 2 2.04 253.64 0.013 0 5 99
655 44.13 StandHyd 5 4.40 0.707 0.642 0 4.05 40 0.25 0 2 4.05 171.27 0.013 0 5 97
656 44.14 StandHyd 5 131.84 0.527 0.481 0 3.54 40 0.25 0 2 3.54 937.51 0.013 0 5 96
657 44.15 StandHyd 5 43.26 0.669 0.612 0 2.61 40 0.25 0 2 2.61 537.03 0.013 0 5 97
658 45.01 StandHyd 5 248.60 0.412 0.377 0 4.64 40 0.25 0 2 4.64 1287.37 0.013 0 5 81
659 45.02 StandHyd 5 230.86 0.3592 0.333 0 4.26 40 0.25 0 2 4.26 1240.59 0.013 0 5 82
660 45.03 StandHyd 5 275.06 0.424 0.395 0 3.47 40 0.25 0 2 3.47 1354.15 0.013 0 5 84
661 45.04 StandHyd 5 194.58 0.598 0.545 0 3.09 40 0.25 0 2 3.09 1138.95 0.013 0 5 84
662 45.05 StandHyd 5 163.58 0.481 0.461 0 4.05 40 0.25 0 2 4.05 1044.29 0.013 0 5 82
663 45.06 StandHyd 5 195.31 0.575 0.574 0 3.68 40 0.25 0 2 3.68 1141.08 0.013 0 5 79
664 45.07 StandHyd 5 358.60 0.819 0.798 0 3.00 40 0.25 0 2 3.00 1546.18 0.013 0 5 84
665 45.08 StandHyd 5 284.92 0.5664 0.537 0 3.29 40 0.25 0 2 3.29 1378.21 0.013 0 5 82
666 45.09 StandHyd 5 172.49 0.777 0.769 0 3.23 40 0.25 0 2 3.23 1072.35 0.013 0 5 84
667 45.10 StandHyd 5 211.65 0.612 0.604 0 2.47 40 0.25 0 2 2.47 1187.86 0.013 0 5 86
668 45.11 StandHyd 5 24.15 0.495 0.495 0 4.67 40 0.25 0 2 4.67 401.25 0.013 0 5 97
669 45.12 StandHyd 5 24.80 0.847 0.830 0 5.06 40 0.25 0 2 5.06 406.61 0.013 0 5 99
671 45.14 StandHyd 5 12.18 0.851 0.848 0 2.18 40 0.25 0 2 2.18 284.96 0.013 0 5 86
672 46.01 StandHyd 5 52.67 0.711 0.711 0 3.15 40 0.25 0 2 3.15 592.57 0.013 0 5 64
673 46.02 StandHyd 5 149.29 0.529 0.521 0 3.01 40 0.25 0 2 3.01 997.63 0.013 0 5 65
674 46.03 StandHyd 5 32.83 0.948 0.948 0 1.29 40 0.25 0 2 1.29 467.83 0.013 0 5 65
675 46.04 StandHyd 5 61.32 0.848 0.848 0 3.96 40 0.25 0 2 3.96 639.37 0.013 0 5 65
676 46.05 StandHyd 5 60.96 0.816 0.816 0 2.13 40 0.25 0 2 2.13 637.50 0.013 0 5 65
677 46.06 StandHyd 5 12.51 0.944 0.944 0 1.57 40 0.25 0 2 1.57 288.79 0.013 0 5 64
678 46.07 StandHyd 5 93.63 0.918 0.918 0 2.34 40 0.25 0 2 2.34 790.06 0.013 0 5 64
679 46.08 StandHyd 5 21.06 0.938 0.938 0 1.98 40 0.25 0 2 1.98 374.70 0.013 0 5 66
680 46.09 StandHyd 5 47.71 0.637 0.637 0 2.07 40 0.25 0 2 2.07 563.97 0.013 0 5 66
681 46.10 StandHyd 5 343.15 0.883 0.882 0 1.63 40 0.25 0 2 1.63 1512.50 0.013 0 5 65
682 46.11 StandHyd 5 120.33 0.937 0.937 0 1.83 40 0.25 0 2 1.83 895.66 0.013 0 5 68
683 46.12 StandHyd 5 36.92 0.818 0.818 0 3.42 40 0.25 0 2 3.42 496.12 0.013 0 5 65
684 46.13 StandHyd 5 71.88 0.945 0.945 0 2.22 40 0.25 0 2 2.22 692.24 0.013 0 5 65
685 46.14 StandHyd 5 42.17 0.8 0.800 0 2.04 40 0.25 0 2 2.04 530.22 0.013 0 5 66
686 46.15 StandHyd 5 88.14 0.655 0.600 0 2.28 40 0.25 0 2 2.28 766.55 0.013 0 5 65
687 46.16 StandHyd 5 19.40 0.725 0.664 0 2.42 40 0.25 0 2 2.42 359.63 0.013 0 5 68
688 46.17 StandHyd 5 181.61 0.663 0.615 0 2.50 40 0.25 0 2 2.50 1100.33 0.013 0 5 66
689 47.01 StandHyd 5 595.69 0.597 0.553 0 3.37 40 0.25 0 2 3.37 1992.80 0.013 0 5 65
690 47.02 StandHyd 5 231.55 0.679 0.637 0 2.53 40 0.25 0 2 2.53 1242.44 0.013 0 5 64
691 47.03 StandHyd 5 321.21 0.573 0.540 0 3.28 40 0.25 0 2 3.28 1463.35 0.013 0 5 66
692 47.04 StandHyd 5 25.74 0.915 0.915 0 1.47 40 0.25 0 2 1.47 414.25 0.013 0 5 65
694 47.06 StandHyd 5 74.95 0.868 0.868 0 2.78 40 0.25 0 2 2.78 706.87 0.013 0 5 64
695 48.01 StandHyd 5 102.63 0.338 0.307 0 2.89 40 0.25 0 2 2.89 827.16 0.013 0 5 50
696 48.02 StandHyd 5 176.75 0.612 0.576 0 2.79 40 0.25 0 2 2.79 1085.51 0.013 0 5 55
697 48.03 StandHyd 5 576.13 0.687 0.639 0 3.56 40 0.25 0 2 3.56 1959.81 0.013 0 5 55
698 48.04 StandHyd 5 606.03 0.747 0.718 0 2.85 40 0.25 0 2 2.85 2010.02 0.013 0 5 54
699 48.05 StandHyd 5 835.60 0.719 0.683 0 2.87 40 0.25 0 2 2.87 2360.23 0.013 0 5 57
700 48.06 StandHyd 5 595.91 0.759 0.717 0 2.63 40 0.25 0 2 2.63 1993.17 0.013 0 5 58
701 48.07 StandHyd 5 582.53 0.691 0.651 0 3.39 40 0.25 0 2 3.39 1970.67 0.013 0 5 64
702 48.08 StandHyd 5 333.42 0.528 0.495 0 3.68 40 0.25 0 2 3.68 1490.91 0.013 0 5 64
703 49.01 StandHyd 5 222.32 0.468 0.434 0 5.16 40 0.25 0 2 5.16 1217.43 0.013 0 5 70
704 49.02 StandHyd 5 168.03 0.561 0.511 0 4.02 40 0.25 0 2 4.02 1058.40 0.013 0 5 77
705 49.03 StandHyd 5 648.73 0.789 0.765 0 2.16 40 0.25 0 2 2.16 2079.63 0.013 0 5 80
706 49.04 StandHyd 5 426.33 0.559 0.539 0 4.88 40 0.25 0 2 4.88 1685.88 0.013 0 5 79
707 49.05 StandHyd 5 130.67 0.4672 0.443 0 5.27 40 0.25 0 2 5.27 933.35 0.013 0 5 81
708 49.06 StandHyd 5 428.54 0.784 0.752 0 3.41 40 0.25 0 2 3.41 1690.25 0.013 0 5 81
709 49.07 StandHyd 5 489.75 0.5096 0.487 0 3.92 40 0.25 0 2 3.92 1806.93 0.013 0 5 77
710 50.01 StandHyd 5 520.87 0.558 0.520 0 3.30 40 0.25 0 2 3.30 1863.46 0.013 0 5 66
711 50.02 StandHyd 5 554.11 0.63 0.585 0 2.02 40 0.25 0 2 2.02 1922.00 0.013 0 5 66
712 50.03 StandHyd 5 184.80 0.515 0.469 0 3.32 40 0.25 0 2 3.32 1109.95 0.013 0 5 69
713 50.04 StandHyd 5 525.54 0.551 0.498 0 3.25 40 0.25 0 2 3.25 1871.79 0.013 0 5 80
714 50.05 StandHyd 5 390.40 0.458 0.429 0 3.03 40 0.25 0 2 3.03 1613.28 0.013 0 5 64
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APPENDIX 14 

Design Storms and Regional Storm Hyetographs 
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     2 Year 6 hr AES Design Storm
Time 
(mins)

Rainfall Intensity 
(mm/hr)

0 0.00
15 0.72
30 0.72
45 0.72
60 0.72
75 4.32
90 4.32
105 12.24
120 12.24
135 33.12
150 33.12
165 9.36
180 9.36
195 5.04
210 5.04
225 2.88
240 2.88
255 1.44
270 1.44
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300 0.72
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     2 Year 12 hr AES Design Storm
Time 
(mins)

Rainfall Intensity 
(mm/hr)

0 0.00
15 0.42
30 0.42
45 0.42
60 0.42
75 0.42
90 0.42
105 0.42
120 0.42
135 2.52
150 2.52
165 2.52
180 2.52
195 7.14
210 7.14
225 7.14
240 7.14
255 19.32
270 19.32
285 19.32
300 19.32
315 5.46
330 5.46
345 5.46
360 5.46
375 2.94
390 2.94
405 2.94
420 2.94
435 1.68
450 1.68
465 1.68
480 1.68
495 0.84
510 0.84
525 0.84
540 0.84
555 0.42
570 0.42
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645 0.42
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     5 Year 6 hr AES Design Storm
Time 
(mins)

Rainfall Intensity 
(mm/hr)

0 0.00
15 0.96
30 0.96
45 0.96
60 0.96
75 5.74
90 5.74
105 16.25
120 16.25
135 43.98
150 43.98
165 12.43
180 12.43
195 6.69
210 6.69
225 3.82
240 3.82
255 1.91
270 1.91
285 0.96
300 0.96
315 0.96
330 0.96
345 0.96
360 0.96
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     5 Year 12 hr AES Design Storm
Time 
(mins)

Rainfall Intensity 
(mm/hr)

0 0.00
15 0.54
30 0.54
45 0.54
60 0.54
75 0.54
90 0.54
105 0.54
120 0.54
135 3.26
150 3.26
165 3.26
180 3.26
195 9.25
210 9.25
225 9.25
240 9.25
255 25.02
270 25.02
285 25.02
300 25.02
315 7.07
330 7.07
345 7.07
360 7.07
375 3.81
390 3.81
405 3.81
420 3.81
435 2.18
450 2.18
465 2.18
480 2.18
495 1.09
510 1.09
525 1.09
540 1.09
555 0.54
570 0.54
585 0.54
600 0.54
615 0.54
630 0.54
645 0.54
660 0.54
675 0.54
690 0.54
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720 0.54
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     10 Year 6 hr AES Design Storm
Time 
(mins)

Rainfall Intensity 
(mm/hr)

0 0.00
15 1.11
30 1.11
45 1.11
60 1.11
75 6.68
90 6.68
105 18.94
120 18.94
135 51.24
150 51.24
165 14.48
180 14.48
195 7.80
210 7.80
225 4.46
240 4.46
255 2.23
270 2.23
285 1.11
300 1.11
315 1.11
330 1.11
345 1.11
360 1.11
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     10 Year 12 hr AES Design Storm
Time 
(mins)

Rainfall Intensity 
(mm/hr)

0 0.00
15 0.63
30 0.63
45 0.63
60 0.63
75 0.63
90 0.63
105 0.63
120 0.63
135 3.76
150 3.76
165 3.76
180 3.76
195 10.66
210 10.66
225 10.66
240 10.66
255 28.84
270 28.84
285 28.84
300 28.84
315 8.15
330 8.15
345 8.15
360 8.15
375 4.39
390 4.39
405 4.39
420 4.39
435 2.51
450 2.51
465 2.51
480 2.51
495 1.25
510 1.25
525 1.25
540 1.25
555 0.63
570 0.63
585 0.63
600 0.63
615 0.63
630 0.63
645 0.63
660 0.63
675 0.63
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     25 Year 6 hr AES Design Storm
Time 
(mins)

Rainfall Intensity 
(mm/hr)

0 0.00
15 1.31
30 1.31
45 1.31
60 1.31
75 7.87
90 7.87
105 22.30
120 22.30
135 60.35
150 60.35
165 17.06
180 17.06
195 9.18
210 9.18
225 5.25
240 5.25
255 2.62
270 2.62
285 1.31
300 1.31
315 1.31
330 1.31
345 1.31
360 1.31
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     25 Year 12 hr AES Design Storm
Time 
(mins)

Rainfall Intensity 
(mm/hr)

0 0.00
15 0.73
30 0.73
45 0.73
60 0.73
75 0.73
90 0.73
105 0.73
120 0.73
135 4.39
150 4.39
165 4.39
180 4.39
195 12.43
210 12.43
225 12.43
240 12.43
255 33.63
270 33.63
285 33.63
300 33.63
315 9.50
330 9.50
345 9.50
360 9.50
375 5.12
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     50 Year 6 hr AES Design Storm
Time 
(mins)

Rainfall Intensity 
(mm/hr)
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45 1.46
60 1.46
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     50 Year 12 hr AES Design Storm
Time 
(mins)

Rainfall Intensity 
(mm/hr)

0 0.00
15 0.81
30 0.81
45 0.81
60 0.81
75 0.81
90 0.81
105 0.81
120 0.81
135 4.85
150 4.85
165 4.85
180 4.85
195 13.74
210 13.74
225 13.74
240 13.74
255 37.17
270 37.17
285 37.17
300 37.17
315 10.50
330 10.50
345 10.50
360 10.50
375 5.66
390 5.66
405 5.66
420 5.66
435 3.23
450 3.23
465 3.23
480 3.23
495 1.62
510 1.62
525 1.62
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615 0.81
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645 0.81
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     100 Year 6 hr AES Design Storm
Time 
(mins)

Rainfall Intensity 
(mm/hr)

0 0.00
15 1.61
30 1.61
45 1.61
60 1.61
75 9.64
90 9.64
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120 27.30
135 73.88
150 73.88
165 20.88
180 20.88
195 11.24
210 11.24
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240 6.42
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360 1.61
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     100 Year 12 hr AES Design Storm
Time 
(mins)

Rainfall Intensity 
(mm/hr)

0 0.00
15 0.89
30 0.89
45 0.89
60 0.89
75 0.89
90 0.89
105 0.89
120 0.89
135 5.31
150 5.31
165 5.31
180 5.31
195 15.05
210 15.05
225 15.05
240 15.05
255 40.71
270 40.71
285 40.71
300 40.71
315 11.51
330 11.51
345 11.51
360 11.51
375 6.20
390 6.20
405 6.20
420 6.20
435 3.54
450 3.54
465 3.54
480 3.54
495 1.77
510 1.77
525 1.77
540 1.77
555 0.89
570 0.89
585 0.89
600 0.89
615 0.89
630 0.89
645 0.89
660 0.89
675 0.89
690 0.89
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720 0.89
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     350 Year 12 hr AES Design Storm
Time 
(mins)

Rainfall Intensity 
(mm/hr)

0 0.00
15 1.15
30 1.15
45 1.15
60 1.15
75 1.15
90 1.15
105 1.15
120 1.15
135 6.84
150 6.84
165 6.84
180 6.84
195 19.38
210 19.38
225 19.38
240 19.38
255 52.42
270 52.42
285 52.42
300 52.42
315 14.82
330 14.82
345 14.82
360 14.82
375 7.98
390 7.98
405 7.98
420 7.98
435 4.56
450 4.56
465 4.56
480 4.56
495 2.28
510 2.28
525 2.28
540 2.28
555 1.15
570 1.15
585 1.15
600 1.15
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630 1.15
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     500 Year 12 hr AES Design Storm
Time 
(mins)

Rainfall Intensity 
(mm/hr)

0 0.00
15 1.21
30 1.21
45 1.21
60 1.21
75 1.21
90 1.21
105 1.21
120 1.21
135 7.20
150 7.20
165 7.20
180 7.20
195 20.40
210 20.40
225 20.40
240 20.40
255 55.17
270 55.17
285 55.17
300 55.17
315 15.60
330 15.60
345 15.60
360 15.60
375 8.40
390 8.40
405 8.40
420 8.40
435 4.80
450 4.80
465 4.80
480 4.80
495 2.40
510 2.40
525 2.40
540 2.40
555 1.21
570 1.21
585 1.21
600 1.21
615 1.21
630 1.21
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675 1.21
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     Hurricane Hazel for the last 12 hrs of the storm
Time 
(mins)

Rainfall Intensity 
(mm/hr)

0 6.00
60 4.00
120 6.00
180 13.00
240 17.00
300 13.00
360 23.00
420 13.00
480 13.00
540 53.00
600 38.00
660 13.00

0

10

20

30

40

50

60

0 60 120 180 240 300 360 420 480 540 600 660 720

In
te

ns
ity

 (
m

m
/h

r)

Time (minutes)



APPENDIX 15 

Sources and Methodology for 
Subcatchments Discretization



Final Report  Civica Infrastructure Inc. 
Humber River Hydrology Update June 2015  

TRC14-0004   Appendix 15 
www.civi.ca    Page 2 

The following section outlines the sources of information and approaches used to delineate the 
subcatchments of the Humber River Watershed in the 2012 Hydrologic Impacts of Future Development 
on Flood Flows and Mitigation Requirements in the Humber River Watershed study. The section below 
was taken from the above-noted study report without any modification. 
 
Several different sources of information have been provided by the TRCA to assist in 
the subcatchment delineation process, specifically: 
  2005 Digital Elevation Model (DEM) at a 10 m resolution  Associated 1 m elevation contours generated from the above DEM  Watercourse layer (updated by TRCA based upon approved development plans to 

reflect watercourse changes, particularly in and around newer development areas)  Available Storm Sewer Mapping from TRCA partner municipalities (Caledon, Richmond Hill, Vaughan)  Minor System Catchment Mapping from TRCA partner municipalities (Richmond 
Hill, Vaughan)  Major System Catchment Mapping from member municipalities (Vaughan)  Previous Hydrologic Modelling Subcatchment Boundaries (as per the Humber River Watershed Hydrology Update, Aquafor Beech, 2002)  Age of Development Mapping for certain regions (Region of Peel and Region of 
York)  Land use Mapping for Existing and various Future Land Use Scenarios (as per the 
Humber River Watershed Scenario Modelling and Analysis Report, TRCA, 2008)  Stormwater Management Facility Location Mapping (including the TRCA’s data, as 
well as those of the municipalities of Caledon, Brampton, Richmond Hill, and 
Vaughan)  Catchment boundary plans from Stormwater Management Facility Design Reports (as assembled by the TRCA) 

 
A meeting was convened with TRCA staff on May 25, 2011, prior to proceeding with 
delineating the subcatchment boundaries, in order to identify issues and requirements 
for the development and application of the hydrologic model. During this session, it was 
recognized that the simulated peak flow response generated by hydrologic models is 
sensitive to the level of discretization (i.e. number and size of subcatchments) within the 
contributing drainage area. As such, it was acknowledged that the discretization of the 
watershed into subcatchments required particular consideration, since this would 
influence the calibration process as well as potentially the conclusions and 
recommendations generated by this study. 
 
Recognizing the scale of the current study (i.e. watershed and subwatershed scale), as 
well as the focus on evaluating stormwater quantity control performance and 
requirements, it was recognized that drainage areas to end-of-pipe quantity control 
facilities are generally between 40 ha and 120 ha. As such, it was recommended that 
the mean and median subcatchment sizes within the model be less than 120 ha, and 
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that all subcatchments representing areas to existing or future stormwater quantity 
control facilities be below 125 ha. Although larger size subcatchment would be 
considered acceptable for rural areas outside of the existing and future urban boundary, 
it was recognized that variations in the level of regulation (i.e. number of 
subcatchments) contributing to a flow location for model calibration could influence the 
parameterization during the calibration process, and thus show the parameterization 
during the calibration process. Consequently, it was recommended that the contributing 
drainage area to the locations of interest for model calibration be subdivided into no less 
than five (5) subcatchments, in order to minimize potential bias associated with 
resolutions during the calibration process. 
 
The above information sources provided the initial basis for the delineation of its 
subcatchment boundaries. Nevertheless, recognizing the variety of sources and the 
high potential for discrepancies among the different datasets, a standard methodology 
for subcatchment delineation has been developed, in order to apply a consistent and 
methodical approach toward developing the hydrologic elements of the model. 
 
 For non-urban (i.e. rural) land uses, the following approach has been applied: 
  Review previous subcatchment boundary, for discrepancies against the 

watercourse layer (i.e. locations where subcatchment boundary crosses a 
watercourse), and adjust boundary accordingly. Validate boundaries against 
ArcGIS generated boundaries based upon contour data, and modify as required.  Subdivide excessively large subcatchments into more discrete sizes (generally less than 500 ha) by splitting at confluences of watercourse branches in order to 
maintain comparably subcatchment sizes throughout the model and thereby 
reduce potential modelling bias associated with difference levels of resolution.  Further subdivide subcatchments to reflect drainage boundaries of future 
development areas where urban development is expected. 

 
For existing urban land uses, the focus of the subcatchment boundary delineation was 
to delineate boundaries based upon the era of stormwater management criteria 
corresponding to the development area. Stormwater Management facility locations have 
been identified based on the mapping provided by the TRCA, as well as that provided 
by municipalities. Air photo checks have also been helpful in identifying facility locations. 
The following hierarchy of information has been applied in the subcatchment boundary 
delineation process for these areas, in order of preference: 
 1. Drainage Boundaries from complete Stormwater Management Reports: Detailed 

design reports were considered the most accurate source of information and were 
used where provided from TRCA or municipal databases. Where both minor and 
major system boundaries have been provided, the major system boundary has 
been applied (given the study focus on major storm events). 

2. Drainage boundary mapping provided by municipalities: Major system drainage 
boundary mapping was again considered preferable to minor system drainage 
boundary mapping.  
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3. Storm Sewer mapping: Some storm sewer mapping was provided by select 
municipalities which was used to delineate minor system drainage areas, which 
were assumed to generally correspond with major system drainage areas.  

4. Stormwater management criteria based upon development era: Where no other 
sources of information existed, mapping provided by the TRCA that illustrated the 
date of most recent development of land parcels was Most probable contributing 
drainage to that facility based upon correlated age of facility and age of 
development 

 
Upon completion of the adjustment to those areas draining to identified stormwater 
management facilities, additional adjustments have been made to the remaining urban 
areas without stormwater management. This has included: 
  Reviewing existing boundaries from the 2002 watershed hydrology update based 

on contours and previously noted ArcGIS-generated boundaries to scan for any 
significant discrepancies, and using major system boundaries provided by the 
municipality where available (Vaughan).  As above, splitting excessively large subcatchments (primarily within the City of Toronto) as delineated in the 2002 watershed hydrology update into more 
manageable sizes (generally less than 500 ha where possible), in order to 
minimize potential modelling bias associated with widely varying model catchment 
sizes. 

 
In general, the external watershed boundary has been left unchanged from the previous 
modelling, as this boundary has been generally verified using the base mapping 
provided for this study. Several small modifications have been made based on the 
previously noted data sources. These include both additions to the watershed as well as 
subtractions. Several of the more significant modifications include: 
  Subcatchments 6.03, 37.05, 37.09 (Headwaters of Centreville Creek and West 

Humber) – addition of approximately 86 ha of drainage area  Subcatchments 46.02 and 47.06 (Black Creek) – addition of approximately 56 ha 
of drainage area 

 
It should also be noted that based on a review of available data, some drainage areas 
have been identified as internally draining (i.e. do not contribute surface runoff to the 
watershed streams and rivers). Accordingly, these areas have been included in the 
PCSWMM modelling, but are disconnected from the hydraulic network. 
 
The subcatchment boundary plan which has been developed for the PCSWMM 
hydrologic model is presented in Drawing 11. 
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APPENDIX 16 

Techniques Used in Lumping 
Existing Stormwater 
Management Ponds 
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The following section outlines the sources of information and approaches used to lump the existing 
stormwater management ponds of the Humber River Watershed in the 2012 Hydrologic Impacts of Future 
Development on Flood Flows and Mitigation Requirements in the Humber River Watershed study. The 
section below was taken from the above-noted study report without any modification. 
 
Existing Stormwater Management Practices 
Stormwater management quantity control practices within the Humber River Watershed 
have evolved over the past three decades, from the historic practice of allowing flows to 
be released uncontrolled (i.e. no stormwater management quantity control), to providing 
post-to-pre- controls using numerical modelling to match post-development peak site 
discharges to pre-development levels, to the current approach of controlling post-
development flows to pre-development levels at a larger scale as prescribed by unitary 
flow equations developed by the TRCA.  
 
It was the original intent of the study to simulate all existing stormwater management 
facilities in the Humber River watershed discretely, for the most accurate depiction of 
their influence on watershed hydrology. As indicated previously, data related to the 
stormwater management facilities was available from both TRCA and municipal 
databases; however, the data available was often limited or incomplete and could not 
support discrete representation of stormwater facilities in the model. The following 
summarizes the approach which has been followed to characterize the existing 
stormwater management facilities within the Humber River Watershed, and to ultimately 
incorporate the information into the PCSWMM hydrologic model. 
 
Collection and Review of Information for Existing Stormwater Management 
Facilities 
TRCA staff reviewed Authority databases as well as databases of the TRCA partner 
municipalities within the Humber River Watershed with the intent of attaining the 
following information which is required to accurately depict individual stormwater 
management facilities within the hydrologic model: 
 
 Storage-discharge relationship for stormwater management facility. 
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 Location/boundary of contributing drainage area to facility. 
 Area and land use for contributing drainage area to facility under full build out. 
 
Unfortunately, the available data rarely provided all of this key information, despite the 
exhaustive efforts on the part of TRCA staff to secure the missing information through 
review of TRCA records and other information sources, a complete set of information 
was available for only 8 of the 216 existing stormwater management facilities within the 
Watershed and information for the storage-discharge relationship and the area and land 
use of the contributing drainage area was available for only 2 of the facilities. It is 
important to note that the 2002 Hydrology Update Study for the Humber River 
watershed modeled a large number of individual stormwater management facilities, the 
location of facilities was not explicitly represented in the model and therefore the 
information contained within the model related to these facilities could not be used to 
advance the accurate, discrete approach desired for the current study. Consequently, 
given the absence of data the discrete modelling of each individual stormwater 
management facility and contributing drainage area was considered onerous based on 
the level of effort that would have been required to obtain or re-establish the required 
data, and potentially misleading in terms of reflecting a higher level of resolution and 
accuracy within the model discretization than is actually reflected within the available 
information. In order to move forward, a process of depicting the influence of existing 
stormwater management facilities in aggregated was developed in consultation with 
TRCA staff.  
 
Aggregation of Stormwater Management Facilities 
In order to account for the hydrologic impacts of the existing stormwater management 
facilities within the Humber River Watershed using an aggregation approach, the 
presence or absence and type of stormwater management quantity control present in 
existing developed areas was estimated according to the criteria/standards for quantity 
control that have been applied historically within the watershed. Based upon 
discussions with TRCA staff, it is understood that these criteria/standards have evolved 
over time, and correspond to the following approximate development eras: 
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 Pre-1980: No stormwater quantity controls required for development. 
 1980 to 2000: Stormwater quantity controls required to control post-development 

flows to pre-development levels as determined based upon numerical modelling 
of synthetic design events. 

 Post 2000: Stormwater quantity controls required to control post-development 
site-release flows to pre-development levels as determined based upon unitary 
equations which calculate return period flow as a function of drainage area and 
location within the Watershed per the 1997 Humber Hydrology Study and 
subsequent 2002 update (ref. Aquafor Beech, 1997; Aquafor Beech, 2002). 

 
In order to geographically correlate the stormwater management criteria applied to 
existing development within the watershed, age of development mapping has been 
compiled by the TRCA using property assessment data and which indicated the date of 
registration. This information has been supplemented by a review of air photos from 
1999 in order to identify the extent of development that pre-dates the application of the 
unitary equation for stormwater quantity control targets. The age of development 
mapping which has been used in order to categorize the stormwater management 
criteria and standards across the Watershed for the existing land use conditions is 
presented in Drawing 10. 
 
An assessment has been conducted to develop an approach that maintains an accurate 
hydrologic response when several adjoining subcatchments with discrete stormwater 
management facilities are aggregated into one single subcatchment with a combined 
“pseudo-facility” at its downstream end.  
 
For this purpose, the verification exercise has been conducted using two different land 
uses: 1) Existing (2009) Conditions, and 2) Future (Potential Ultimate) conditions. This 
ensures that there is no particular bias based on land usage. In each case, areas were 
selected where individual SWM facilities had been sized for each subcatchment as part 
of model development. Accordingly, different areas were selected for each land use 
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scenario (given that potential ultimate development areas would occur in areas where 
there is no development currently). In both cases, areas were selected where three 
individual SWM facilities were located in close proximity to one another, in order to 
assess the impact of lumping. 
 
For the existing land use scenario, subcatchments 11.03, 22.28 and 22.31 have been 
selected. This area was selected given the proximity of the three facilities, and a 
reasonable variety in land usage and drainage area, as summarized in Table 4.0. 
Subcatchment connectivity is shown in Figure 4.1. It should be noted that in reality 
subcatchment 11.03 drains to a separate watercourse than subcatchments 22.28, and 
22.31, but for the purposes of the current verification all three have been assumed to 
have a similar outlet as an aggregated unit (three SWM facilities could not be located 
under existing conditions with a close proximity and an identical outlet). Under the 
Future (Potential Ultimate) conditions, subcatchments 36.07, 36.08, and 36.09. In this 
land use scenario, drainage areas show a greater homogeneity in land use parameters 
(Table 4.0) while still maintaining some variety. This land use scenario also includes 
some hydraulic (channel) routing elements, which are not present in the Existing Land 
use scenario comparison. Subcatchment connectivity for this land use scenario is 
shown in Figure 4.2. 

 
Figure 4.1: Schematic Representation of Subcatchments used for Aggregation 

Verification under Existing Land Use Scenario 
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Figure 4.2:  Schematic Representation of Subcatchments used for Aggregation 

Verification under Future (Potential Ultimate) Land Use Scenario 
 
For the existing conditions model, one separate quantity control facility has been 
designed for each individual subcatchment using the developed criteria and peak flows 
for the 100 year 12 hour AES design storm, calculated at the downstream node where 
all three SWM facilities confluence. In the next step, the three subcatchments have 
been combined into one single subcatchment, and using the same design criteria as 
before, a single SWM facility has been designed for the lumped subcatchment. Peak 
flows for the 100 year 12 hour AES design storm have been calculated at the outlet 
node of this SWM facility, which is the same as the outlet node of the three individual 
facilities. This process has been repeated for the three subcatchments in the future 
ultimate plan model and SWM facilities have been designed for all three individual 
subcatchments and the lumped subcatchment. Results are presented in Table 4.0B, 
which also includes a verification using the July 10, 2006 storm event data as per the 
Laidlaw Precipitation gauge. 
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A comparison of the results between the 100 year storm peak flow at the outlet of the 
three individual subcatchments and the lumped subcatchment for both test areas 
indicates that the approach used to aggregate subcatchments and stormwater 
management facilities preserves important hydrologic response characteristics. Peak 
flows show minimal change (between 1.8 and 8.3%) between discrete and lumped 
modelling, under both the 100-Year Design storm and the July 10, 2006 storm event. 
The results indicate a relatively larger change in peak flow between discrete and 
lumped modelling under the July 10, 2006 storm event as compared to the 100-Year 
Design storm. The reasons for this are unclear, however the difference is relatively 
minimal. In terms of timing effects, time to peak also demonstrates minimal change 
between discrete and lumped modelling under both land use scenarios and storm 
events, with a maximum change of 30 minutes. Accordingly, the presented analysis 
demonstrates that the proposed aggregation methodology is appropriate and justifiable 
 
As noted in Section 4.3.4, it has been found to be impractical to explicitly model each of 
the existing stormwater management facilities within the Humber River Watershed given 
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the lack of complete information on facility design characteristics. As noted above, 
facility aggregation (lumping) has been conducted where appropriate, with the 
associated facility design criteria determined based on the age of development in 
question where more detailed information was not available. To summarize the criteria 
applied by age of development: 
 
 1980 to 2000: Post to pre control for 2- through 100-year design storm events, 

where pre-development flows are determined by hydrologic modelling 
 Post 2000: Post to pre control, where pre-development flows are determined 

based upon unitary equations which calculate return period flow as a function of 
drainage area and location within the Watershed (as per Humber River 
Watershed – Hydrology\Hydraulics and Stormwater Management Study, 1997). 

 
In each case, pre-development target flows have been determined for the 2, 5, 25, and 
100-year storm events, based on the AES 12-hour design storm distribution. For those 
facilities where hydrologic modelling was required, the predevelopment target flows 
were determined using the same subcatchment boundaries established in the existing 
conditions PCSWMM model, and modifying the land use to an assumed 
predevelopment condition (0% impervious, 150 m overland flow length). Where unitary 
equations were to be applied, the same contributing drainage area (as per the existing 
conditions PCSWMM models) was applied. 
 
PCSWMM (and accordingly EPA-SWMM) does not use a storage-discharge function to 
simulate stormwater management facilities (as is typically applied in other hydrologic 
modelling software programs). Rather, it uses a combination of a storage element 
(which is defined by a stage-surface area relationship rather than stage-storage), and 
an outlet element (which is defined either as the actual outlet (pipe, weir, etc.) or by a 
stage-discharge relationship). This allows PCSWMM to model surface evaporation from 
reservoirs as required (not applied in this case), as well as complex hydraulic structures, 
which can account for the influence of tailwater conditions. 
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Based on the previously noted pre-development flow targets, stage-surface area and 
stage-discharge relationships have been developed for each of the resulting 77 facilities 
(not including online facilities, as detailed within this section). These relationships have 
been developed by assuming an initial, constant surface area for the storage element 
(initially estimated as 5% of the contributing drainage area), with an operating depth of 2 
m. For the outlet element, the previously determined pre-development flow targets were 
applied, along with initially estimated stage values (which in this case represent 
storages, based on the previously noted stage-surface area relationship of the 
connected storage element). The existing conditions model was then executed 
iteratively and incrementally, in order to determine the required storage for each of the 
previously noted events (by adjusting the stage variable within the stage-storage 
relationship). 
 
The resulting stage-surface area and stage-discharge relationships have been 
normalized to have a 1.8 m operating depth at the 100-year storm level, with an 
overflow function above this (to a maximum of 2 m) for this study, typically 10 times the 
100-year peak flow value. 
 
Online Stormwater Management Facilities 
In addition to the foregoing discrete stormwater management facilities, two online 
stormwater management facilities have also been included in the modelling: 
 
 Within sub-watershed 33 (West Humber) – TRCA ID 13.4. This facility receives 

approximately 688.4 ha of contributing drainage area. The rating curve for this 
facility has been developed based on the associated stormwater management 
report (Rand Engineering, 1990).  

 Within sub-watershed 46 (Black Creek) – TRCA ID 18. This facility receives 
approximately 783.2 ha of contributing drainage area. The rating curve for this 
facility has been developed based on the associated stormwater management 
report (Shaeffer, 1988). 
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Two additional significant online storage elements are Lake Wilcox, and the Claireville 
dam. These two elements are discussed in greater detail below  
 
Lake Wilcox 
A stage-surface area and stage-discharge relationship has been developed for Lake 
Wilcox, based on the storage-discharge relationship in the 2002 SWMHYMO modelling, 
in combination with a recent stage-surface area-storage volume relationship provided 
by the TRCA that was developed to delineate the regulatory floodplain for the lake.  
 
Claireville Dam 
Stage-discharge and stage-surface area relationships for the Claireville Dam have been 
incorporated into the model based upon the summer operational procedures outlined in 
the Claireville Dam Operation, Maintenance, Surveillance and Safety Manual (Hatch 
Ltd., September 11, 2009).  
 
With respect to the stage-surface area function, it has been necessary to develop this 
based on the stage-storage data provided in Appendix B of the previously noted 
document. This has been completed by revising initially estimated surface areas as 
required in order to match the storage values provided. In order to better match the 
original stage-storage function, it was considered appropriate to include the entirety of 
the facility, including the dead storage portion below the lowest gate opening. In order to 
ensure that this volume is not included in any attenuative function of the facility, the 
initial depth within the modeled storage element has been set equal to the elevation of 
lowest gate elevation. 
 
With respect to the stage-discharge function, the operational procedures indicate that 
the gate openings during storm conditions are determined based upon the initial water 
surface elevation within the facility, as well as the rate of rise from one stage to another. 
While the PCSWMM methodology is able to incorporate Rule Curve information to 
establish a stage-discharge relationship for the operation of a reservoir or dam, these 
routines do not extend to include operational procedures based upon the rate of rise 
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within the reservoir. Consequently, the relationship that has been developed for the 
Claireville Dam has been based upon the information provided in Appendix B of the 
September 2009 report, and assuming that the rate of rise within the facility during the 
events of interest would satisfy the criteria for increasing the size of the openings as per 
the summer procedures. Through discussions with TRCA staff it was determined that 
this is a reasonable assumption as rate of rise criteria are typically met in summer 
rainfall events when the dam requires operation. 
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VO3 Schematic Overlaid on  
Catchment Plan – Existing and Future 
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June 16, 2015 

Toronto and Region Conservation Authority 
5 Shoreham Drive TRC14-0004 
Toronto, Ontario 
M3N 1S4 

Attention: Fabio Tonto, P.Eng., MEPP, Dilnesaw Chekol, PhD 

Re:  Response to Peer Review of Humber River Hydrology Update  
Technical Comments by Valdor Engineering Inc. (1st Submission) 

Based on the peer review comments from Valdor Engineering, Civica, in collaboration with 
TRCA staff, has made the following revisions: 

1. Environment Canada (EC) provided revised streamflow and these were used for
baseflow separation and calibration.

2. Different baseflow separation methods were applied considering groundwater data.
3. In each case, the direct runoff component of the measured flows were used for model

calibration.
4. The 2014 storms were used for further model validation.
5. Calibrated model parameters were adjusted to match minor events as per MNR

technical guidelines.
6. The report was updated to reflect these and editorial changes.

Below are our responses to the peer review comments from Valdor Engineering. 

The following documents and files in regard to the above-noted study were provided by TRCA 
to Valdor for reference during our review: 

• Final Report – Humber River Hydrology Update, prepared by Civica for TRCA,
December 2014.

• Existing condition Humber Hydrology Models (Visual HYMO 3.0, VH3) with 2 to 500-yr
and Regional storm events

• Future condition Humber Hydrology Models (Visual HYMO 3.0, VH3) with 2 to 500-yr
and Regional storm events

• Calibration and Validation models
• GIS files for:

o Subcatchment delineation
o Watercourse/river network
o Flow nodes
o Existing and future land use scenarios
o Soils classification
o Humber Watershed Digital Elevation Model, DEM – 2005
o Contour data at 1-m intervals
o Available storm sewer layer / minor system network
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• Digital draft report 2012 Hydrologic Impacts of Future Development on Flood Flows and
Mitigation Requirements in the Humber River Watershed, AMEC

• Digital report of Humber River Watershed Hydrology Update, Aquafor Beech Limited,
November 2002

We offer the following responses to comments pertaining to model conceptualization, model 
parameterization and model calibration. The original comments have been reproduced in Bold-
Italics for reference. 

Model Conceptualization 

The model conceptualization was reviewed and found to be generally acceptable and we 
provide the following comments. 

1. The level of discretization is an evolving process that is typically updated along
with changes and updates to the Official Plans.  The level of discretization
appears to be more detailed in areas of higher development and this would appear
to reflect the current OP’s which is appropriate.  Please discuss this in the report
and also how a greater level of discretization will reduce the extent of pond
lumping required within catchments. In the future, catchments where distinct
delineations are possible between rural and urban areas within given catchments
may warrant further discretization.

Acknowledged and discussion is provided in section 2.1.2 of the report.

2. The delineated catchment size lies between 4.5 ha and 650 ha with an average
catchment size of 126 ha.  There are approximately 262 catchments out of a total
714 catchments that are less than or equal to 50 ha most of which are located in
areas of existing or proposed development.  This should enable the appropriate
delineation of flood lines for drainage areas as small as 50 ha where future
development is proposed as per the current OP(s).

Acknowledged.

Model Parameterization 

The model parameterization was found to be generally acceptable subject to the 
following comments for your consideration. 

3. The Upland Method used to calculate the time of concentration for the NASHYD
command considers only one Upland coefficient, Cu = 5.032 corresponding to one
type of land use category that includes minimum tillage cultivation, contour or
strip-cropped and woodlands.  This type of land use was assumed for over 400
existing condition NASHYD catchments to calculate Tp. This assumed land use
for all NASHYD catchments, probably represents an average condition.  Please
confirm whether a more detailed application of Upland coefficients was
considered that might better define the conditions where other land use/cover
may dominate such as the significant forest area in sub-catchments 2.04, 2.05,
4.02, and 5.05 etc. for existing condition.
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Subcatchments with significant forest cover were identified in the Upper Humber 
subwatershed and the shallow concentrated flow velocities (ft/s) for these 
subcatchments were recalculated using the equation for forest cover from the NRCS 
National Engineering Handbook. The velocity equation (ft/s) used is 2.516(slope)0.5 and 
the Manning’s n for forest cover is 0.202. The recalculated velocity values were used to 
estimate time to peak (Tp). The recalculated Tp was applied to the model. The table 
below shows the comparison of flows resulting from the two upland coefficients at 
Palgrave stream flow gauge location.  

Calibration Event Calibrated Model 
Flows (m3/s) 

Recalculated 
Tp Flows (m3/s) 

Change from 
Calibrated Model 

(%) 

May 28, 2013 3.864 3.783 -2.10% 
July 7, 2013 7.247 7.016 -3.19% 

July 31, 2013 7.064 6.849 -3.04% 

The comparison table shows that the flows with the forest upland coefficient reduced by 
2% to 3% compared to the upland coefficient for woodlands, contour or strip-cropped 
and minimum tillage cultivation. Considering the fact that Tp is a calibration parameter 
and the change in flow is insignificant, it is suggested that the upland coefficient for 
woodlands, contour or strip-cropped and minimum tillage cultivation is fairly reasonable.  

4. Initial CN parameter values were derived based on hydrologic soil group and land
use information using Table 2.3, Table, 2.4 and Table 2.5.  The report should
include details regarding how GIS was used to combine geo-referenced spatial
layers such as soil/hydrologic soil group map and land use/cover map to create a
CN value map corresponding to each map unit (i.e. an area evolved based on GIS
overlay of soil and land use layers).

The procedure applied to estimate the initial CN parameter values is described in 
Appendix 1.

5. Additional details should be provided in the report describing what specific
procedure was followed in calculating TIMP, XIMP and other key land use
parameters.

The procedure applied to estimate the initial TIMP and XIMP parameter values is 
described in Appendix 1.

6. In Section 2.1.10, it is noted that the STANDHYD command was used for
catchments ≥ 20%.  There appears to be several catchments that are modeled
using the STANDHYD with a TIMP as low as 16.6%.  Please discuss this in Section
2.1.10 and justify.

Under the existing condition model, there are 304 subcatchments using STANDHYD 
command. The calibration process required adjustment to the TIMP parameter so as to 
match the simulated hydrographs with the direct runoff flows. In this process, 9 
subcatchments resulted in a TIMP value in the range of 16.6% to 19.8%. The 1983 
IMPSWM manual (page 16-20) suggests that some ‘Urban Fringe’ catchment with
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imperviousness of around 15% can use the “COMPUTE URBHYD” command (the 
precursor of STANDHYD command). Besides that, keeping these 9 subcatchments as 
STANDHYD will not have a significant effect on the current watershed scale study. 
Therefore, the 9 subcatchments were kept as STANDHYD. The response to this 
comment is also provided in Section 2.1.10. However, for small-scale detail hydrologic 
analysis, it is important that the subcatchment be discretized into higher impervious and 
less impervious areas so that they can be modeled using urban and rural routines. 

7. Please include a sample calculation for the key parameter values used in the VO3
model, CN to CN* conversion, pond rating curves, equivalent circular area, pond
lumping, etc.  This will benefit future users of the report to better understand the
procedures and methodologies employed in model parameterization.

CN to CN* conversion
The modified curve number (CN*) method is used to calculate the runoff from pervious 
areas in urbanized and non-urbanized watersheds. Soil classifications and surface types 
define the initial CN values. The procedures and methodologies of conversion from the 
standard SCS curve number (CN) to the modified curve number (CN*) used in VO3 are 
described in detail in the VO2 manual (p. 24, Visual OTTHYMO 2.0 Reference Manual).

Future SWM pond rating curves
The procedures to create future SWM pond’s rating curve are described in Appendix 3.

Equivalent circular area
Please see the response for comment #10.

Existing SWM Pond lumping
Please see the response for comment #8.

8. As per the description in Appendix 17, it appears that for the existing SWM
facilities, a complete set of information was available for only 8 of the 216 existing
stormwater management facilities within the watershed. Information for the
storage-discharge relationship and the area and land use of the contributing
drainage area was available for only 2 of the facilities. With this lack of information
for existing facilities, Appendix 17 provides a general description of how pre-
development flow targets, and existing storage-discharge rating curves were
derived based on available project documents, air photo interpretation, etc.  The
report provides an approach for combining multiple facilities by lumping existing
and future ponds.  Regarding the pond lumping, please include a clear step-by-
step procedure such that future users of the report can follow what was
completed.

Detailed procedures applied to lump existing SWM ponds are described in Appendix 16 
and summary of the procedures included in Appendix 3.

9. Appendix 3 includes existing conditions pond rating curves as well as future
conditions pond rating curves. The table for existing conditions shows most of
the route reservoir rating curves are labeled as ‘6’. Although many sub-
catchments have the same rating curve label, the rating curve values used in the
model are different for various sub-catchments. Please include a note to avoid any
confusion. Please include a table to include existing conditions rating curves. A
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sample calculation should be included to indicate how the existing and future 
condition SWM pond rating curves were derived. 

The labeling of the route reservoir rating curves was corrected and Appendix 3 was 
revised. The existing and future condition pond rating curves are included. The 
procedures in deriving the existing and future rating curves are described in the 
responses to comment #7 and #8. 

10. Regarding the areal reduction factor applied to the Regional storm, please include
an additional column and provide the accumulated drainage length. Based on our
review, the areal reduction factors applied are reasonable with only minor
discrepancies which are likely attributed to variations in how the methodology is
applied.

As stated by the 2002 MNR Technical Guide, for flow points with contributing areas 
greater than 25 km2, the total rainfall depth should be adjusted by applying an aerial 
adjustment factor (as shown in the table below) based on the equivalent circular area 
method. Note that the equivalent circular area should be determined by using the 
longest length of the contributing watershed as a diameter (Page 39, Technical Guide –
River and Stream Systems: Flooding Hazard Limit, MNR, 2002). The equivalent circular 
area is different from the watershed drainage area. Although the 2002 Humber 
Hydrology Update applied this method at each flow node location, the longest length of 
the catchment to each flow node was measured to check the areal reduction factor. The 
areal reduction factor has been revised accordingly at some locations.

Drainage area, longest length, and calculated area reduction factors at each flow node 
locations are presented in Appendix 7.
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Source: Table D-3. MNR Technical Guide, 2002 Hurricane Hazel Areal 
Reduction 

Model Calibration 

Regarding the model calibration, we offer the following comments for your 
consideration. 

11. The overall methodology employed in completing the model calibration is based
on conventional techniques. It is standard practice when completing an
OTTHYMO calibration to focus initially on matching volume (adjust CN), time-to-
peak (adjust Tp) and peak flow (adjust N) which was the approach undertaken in
this study. Some general guidelines regarding model calibration are provided in
Hydrology of Floods in Canada: A Guide to Planning and Design (W.E. Watt, 1989).
A copy of the relevant pages is attached.  In addition, the approach of calibrating
to flow gauges initially in the headwater catchments and then systematically
working downstream is appropriate and is common practice.

Acknowledged.

12. Please include the baseflow separation hydrographs for all calibration and
validation events in the Appendices along with calibration results.

As described in the response to comment #13, different baseflow separation methods 
were considered. In consultation with TRCA staff and considering long range streamflow

Reduction	
Factor	

Percentage

km2 ha km m %
0 25 2500 5.642 5642 100
1 45 4500 7.569 7569 99.2
2 65 6500 9.097 9097 98.2
3 90 9000 10.705 10705 97.1
4 115 11500 12.101 12101 96.3
5 140 14000 13.351 13351 95.4
6 165 16500 14.494 14494 94.8
7 195 19500 15.757 15757 94.2
8 220 22000 16.737 16737 93.5
9 245 24500 17.662 17662 92.7
10 270 27000 18.541 18541 92
11 450 45000 23.937 23937 89.4
12 575 57500 27.058 27058 86.7
13 700 70000 29.854 29854 84
14 850 85000 32.898 32898 82.4
15 1000 100000 35.682 35682 80.8
16 1200 120000 39.088 39088 79.3
17 1500 150000 43.702 43702 76.6
18 1700 170000 46.524 46524 74.4
19 2000 200000 50.463 50463 73.3
20 2200 220000 52.926 52926 71.7
21 2500 250000 56.419 56419 70.2
22 2700 270000 58.632 58632 69

Reduction	
Ref.

Area	(up	to) Equivalent	Circular	Length
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hydrograph, baseflow separation methods were applied at each streamflow gauge. The 
baseflow separation hydrographs for all calibration and validation events are included in 
Appendix 4.   

13. It is noted in the report that the ‘straight line’ method was used for baseflow
separation. Based on a review of the calibration and validation events, it appears
that the recession limb often underestimates the flow.  Please clarify if other
methods of baseflow separation were considered that may provide improved
results.

The Humber river watershed has diverse physiographic regions and lands uses, each 
contributing different amounts of baseflow to the stream. This study explored accepted 
baseflow separation methods. The MTO Drainage Manual suggests three methods 
based on the magnitude of groundwater contribution to the streamflow. The methods 
are: Straight Line Method, Fixed Base Length Method and Variable Slope Method. There 
is variation in the groundwater contribution of the subwatersheds of the Humber River 
Watershed to the streamflow. The streamflow at Palgrave, Cold Creek, Elder mills and 
East Humber gauge shows that there is significant groundwater contribution, and after 
discussion with TRCA staff, the Fixed Base Length Method was applied for the stream 
hydrographs from the above noted gauge locations. The Straight Line base flow 
separation method was found to be appropriate for the rest of the gauges.  As is 
demonstrated in Appendix 4, the Fixed Base Length Method that was applied to 
Palgrave, Cold creek, Elder Mills and East Humber gauges has improved the calibration 
results.

14. The flow data used for model calibration was obtained from several gauges. Flows
from the flow gauge stations will be based on a rating curve that will be verified to
a flow depth above which the curve will be based only on theoretical calculations.
Please provide the maximum flow for each gauge for which the rating curve is
verified as this can often assist in understanding and assessing the model
calibration and validation results.

EC was contacted to get the maximum flow for each gauge for which the rating curve 
has been verified. The maximum flow for each gauge is shown in the table below. The 
table below shows the highest flows collected and used for model calibration and 
validation. Although some of the flows are slightly higher than the maximum flows for 
which the rating curves were verified, the calibration and validation results are believed 
to be within acceptable ranges.

Station	Name Station	ID Owner
Max	Discharge	

(cms)
Max	Stage

	(m)

Max	Flow	recorded	in	
calibration	and	validation	

events
Humber	River	at	Weston	Rd. 02HC003 EC 229 4.14 268.18	(July	8,	2013)

East	Humber	River	at	Pine	Grove 02HC009 EC 36.6 3.844 20.01	(July	27,	2014)
Cold	Creek	near	Bolton 02HC023 EC 12 6.305 19.62	(July	8,	2013)

Elder	Mills 02HC025 EC 54.4 5.712 46.71	(July	8,	2013)
Black	Creek	at	Scarlett	Rd. 02HC027 EC 75.9 2.336 201.74	(July	8,	2013)
West	Humber	at	Highway	7 02HC031 EC 52.9 4.224 84.82	(July	8,	2013)
Humber	River	at	Palgrave 02HC047 EC 23.7 9.523 6.99	(July	31-Aug	2,	2013)

Plunkett	Creek HY053 TRCA 6.74 153.373* 66.74	(Aug	19,	2005)
*	Meter	above	sea	level
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For the July 8, 2013 storm, raw stream flow hydrographs for all stream gauges were 
acquired from EC in 2013. Revised streamflow hydrographs were subsequently received 
in March 2015. Most of the revised streamflow hydrographs were similar to the unrevised 
values; however, the difference in peak flows at Humber River at Weston Rd. (02HC003) 
and Black Creek at Scarlett RD (02HC027) were -100 cm and +47 cm, respectively. 
Upon review of this discrepancy, EC found that the Stage-Discharge Curves that were 
on the Real Time Site and current at the time the data was initially extracted, actually 
ended during the high water event in question (July 8, 2013) and new and revised 
Stage-Discharge Curves  were applied for the two gauges. These curves changes 
occurred to more accurately represent EC’s data and happened after the initial data was 
extracted. The unit data that was sent out in March 2015 was based on the revised 
Stage-Discharge Curves and would be the most current data. The model was calibrated 
using the revised streamflow hydrographs for July 8, 2013 both at Black Creek at 
Scarlett Rd and Humber River at Weston Rd. The calibration appear to have result in a 
better match. 

For the station in the West Humber at Highway 7, the revised flow for the July 7, 2013 
storm resulted in a higher peak flow than the maximum flows for which the rating curves 
was verified. EC confirmed that the rating curve applied was appropriate. In addition, the 
calibration results for July 7, 2013 show that there is very good correspondence between 
the observed and simulated values. 

The Aug 19, 2005 storm on Plunkett Creek resulted in a higher peak flow than the 
maximum flows for which the rating curves were verified. As this gauge is owned by 
TRCA, TRCA was contacted to get clarification and TRCA confirmed that the hired 
consultant that updated the rating curve revised the rating curve applied, and it was 
confirmed that the Aug 19, 2005 streamflow data is appropriate. Also, this clarification 
was validated by the calibration results for Aug 19, 2005 that showed the percentage 
difference between observed and simulated peak flows was 3%, a very good match  

15. It is indicated in Section 2.1.7 that rating curves for Lake Wilcox and the Claireville
Dam were applied during calibration and validation events. The daily hydraulic
operations for the Claireville Reservoir and Lake Wilcox can influence the flows
downstream which would be reflected in the flow gauge data. Please confirm if the
operations logs were obtained for these reservoirs and if the rating curves were
adjusted for each calibration and validation event to reflect the hydraulic
conditions at the time of the event.

Available dam operations logs for the Claireville Dam were acquired for September 
2008, May 2013, July 8, 2013, and July/August 2013 calibration events, which provided 
information on when and how much the gates were opened during the events. 15 minute 
stage information was also acquired for the events. Additionally, polynomial stage-
discharge relationships had been previously developed for the various combinations of 
gate openings based on the Dam Operation Manual. The central gate stage-discharge 
relationship can be found in Appendix B of the Toronto and Region Conservation 
Authority – Claireville Dam Operation, Maintenance, Surveillance and Safety Manual by 
Hatch Ltd, 2009. With all of the above information, the dam outflow was determined from 
the 15-minute stage data for the above mentioned calibration events. This outflow was 
applied directly to the model downstream of Claireville Dam using the ReadHYD 
command. Inclusion of the dam operation in the calibration process has improved the 
correspondence between simulated and observed hydrographs for the May 2013, July 8, 
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2013, and July/August 2013 calibration events at the Humber River at Weston Rd 
gauge (02HC003) that is located downstream of the Claireville Dam. Lake Wilcox is not 
operated like the Claireville Dam and the established storage-discharge relationship was 
maintained. 

16. Please include the total rainfall for each event used for calibration and validation
for the calibration and validation graphs in Appendix 4.

Average areal rainfall for each event used for calibration and validation is included in 
Appendix 4.

17. Humber River at Palgrave – The modeled peak flows are generally not bad but
they are all over-predicting the peak for both calibration and validation events.
The receding limb of the measured flow hydrograph has been truncated for all
calibration events. It appears that the modeled volumes are consistently
underestimated for both calibration and validation events, in particular if the full
hydrograph were considered. The consultant may want to review baseflow
separation, CN adjustment, N adjustment and IA. The modeled time-to-peak is a
bit late for two of the calibration events and one of the validation events.

Full stream flow hydrographs were considered and the Fixed Base Length Method was 
utilized instead of the Straight Line method because of the significant groundwater 
contribution. The model was recalibrated and the results illustrated in Appendix 4 show 
that the simulated hydrographs match well with the observed hydrographs both for 
calibration and validation. Both calibration and validation summaries for Humber River at 
Palgrave, and detailed discussion as to how the percentage difference compares with 
the identified acceptable calibration limits suggested by the WaPUG standard, are 
provided in Section 2.2.3.2 of the report.

18. Cold Creek Near Bolton – The modeled peak flows are generally over-predicting
the peak for both calibration and validation events. The receding limb of the
measured flow hydrograph has been truncated for all calibration events. The
modeled volumes are generally over-estimated, but it may not be the case if the
peak flows were matching better and if the receding limb of the measured
hydrograph was not truncated. The consultant may want to review baseflow
separation, CN adjustment, N adjustment and IA.

Full stream flow hydrographs were considered and the Fixed Base Length Method was 
utilized instead of Straight Line method because of the significant groundwater 
contribution. The model was recalibrated for major and minor storms as described in 
response to comment #27 and the results illustrated in Appendix 4 show that the 
simulated hydrographs match well with the observed hydrographs both for calibration 
and validation. Both calibration and validation summaries for Cold Creek near Bolton, and 
detailed discussion how the difference compares with the identified acceptable 
calibration limits suggested by the WaPUG standard, are provided in section 2.2.3.3.

19. East Humber River at King Creek – Our understanding based on discussions with
TRCA is that this flow gauge was not used due to calibration challenges.

Highly permeable soil, numerous ponds and kettle lakes, and good vegetation covers 
characterizes this subwatershed. The 2002 Humber Hydrology Update noted that
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surface runoff and peak flows tend to be low in this subwatershed because of the 
significant storage and permeability of the soil. During calibration process, the curve 
number would need to have been reduced by 40% from the initial CN value. This 
adjustment is considered beyond the acceptable range. This suggests that storage and 
infiltration may need to be further evaluated through further study. 

20. Elder Mills – The modeled peak flows are generally over-predicting the peak for
the calibration events. The receding limb of the measured flow hydrograph has
been truncated for all calibration events. The modeled volumes are generally over-
estimated, but it may not be the case if the peak flows were matching better and if
the receding limb of the measured hydrograph was not truncated. The consultant
may want to review baseflow separation, CN adjustment, N adjustment and IA.
There are no validation events provided. If there are no other events that can be
used for model validation, consider using one of the calibration events for
validation.

Full stream flow hydrographs were considered and the Fixed Base Length Method was 
used instead of Straight Line method due to the significant groundwater contribution. The 
model was recalibrated for major and minor storms as described in the response to 
comment #27. The results are illustrated in Appendix 4. These results show that the 
simulated hydrographs match well with the observed hydrographs for both, the May 28- 
30, 2013 and the July 7-9, 2013 events. For the two validation events, the shape of the 
simulated hydrographs has a similar pattern to the observed hydrographs and the model 
predicts higher peak flows than the observed. The sparse rain gauge networks could 
have caused this. Both calibration and validation summaries for Humber River at Elder 
Mills, and detailed discussion as to how the difference compares with the identified 
acceptable calibration limits suggested by the WaPUG standard, are provided in Section 
2.2.3.4 of the report.

21. East Humber River at Pine Grove – The modeled peak flows are generally not bad
but they are all over-predicting the peak for both calibration and validation events.
The receding limb of the measured flow hydrograph for the 28 May 2013
calibration event has been truncated.  The modeled receding limb of the
hydrograph for validation events is consistently under-estimated. The consultant
may want to review baseflow separation, CN adjustment and N adjustment.  The
measured flow data used to calibrate the 19 August 2005 storm is suspect and
there appears to be a gauge issue.  This observed flow data is not appropriate for
calibration.

Full stream flow hydrographs were considered and the Fixed Base Length Method was 
used for baseflow separation instead of Straight Line method due to the significant 
groundwater contribution. The model was recalibrated for major and minor storms as 
described in response to comment #27 and the results are illustrated in Appendix 4. 
These results show that the simulated hydrographs match well with the measured flows 
for the May 28-30, 2013 event and the Nov 29, 2005, Sept 14, 2008 and July 27, 2014 
events. Calibration and validation summaries for East Humber River at Pine Grove, and 
detailed discussion as to how the difference compares with the acceptable calibration 
limits suggested by the WaPUG standard, are provided in section 2.2.3.5 of the report.

22. Plunkett Creek – The modeled and measured calibration and validation
hydrographs for Plunkett Creek are generally matching well.
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Acknowledged. Both calibration and validation summaries for Plunkett Creek and 
detailed discussion as to how the difference compares with the identified acceptable 
calibration limits suggested by the WaPUG standard, are provided in Section 2.2.3.6 of 
the report. 

23. West Humber at Goreway – Not used.

Acknowledged. 

24. West Humber at Highway 7 – The modeled peak flows are generally good for the
larger events but not so good for the smaller events. It is understood that greater
emphasis was placed on matching the simulated hydrographs for larger storms
so that the model can be used for the Regional storm events with higher
confidence. As such, it should be noted in the report that the model may not be
suitable for calculating smaller event flows. It is suggested that Section 2.2.3
(Calibration Validation Summary) may be a good location to discuss this and also
to provide a general caveat to this effect.

As suggested in the MNR Technical Guideline cited in response to comment #27, the 
model was recalibrated for minor events and this recalibrated model can be used for 
estimating smaller event flows with higher confidence. The recalibrated parameters for 
minor events are shown Table 2.13. Both calibration and validation summaries for West 
Humber at Highway 7, and a detailed discussion as to how the difference compares with 
the identified acceptable calibration limits suggested by the WaPUG standard, are 
provided in section 2.2.3.7 of the report.

25. Humber River at Weston Road – The modeled peak flows are over-predicting the
peak for two of the calibration events and two of the validation events, however,
there is a good calibration for the highest flow event and for one of the validation
events.

Acknowledged. Both calibration and validation summaries for Humber River at Weston 
Road, and a detailed discussion as to how the difference compares with the identified 
acceptable calibration limits suggested by the WaPUG standard, are provided in Section 
2.2.3.7 in the report.

26. Black Creek at Scarlett Road – The modeled and measured calibration and
validation hydrographs for Black Creek are generally matching well.  There
appears to be an issue with the flow gauge for the 07 July 2013 calibration event.

Acknowledged. Both calibration and validation summaries for Black Creek at Scarlett Rd, 
and a detailed discussion as to how the difference compares with the identified 
acceptable calibration limits suggested by the WaPUG standard, are provided in Section 
2.2.3.7 in the report. EC provided the revised flow for the July 7, 2013 calibration event.

. 
27. Given that an emphasis was placed on calibrating the model to larger rather than

smaller events, the model should provide good results for larger rainfall events
such as the 100-yr design storm and the Regional storm. The model may be less
accurate for small design events. The consultant should provide some discussion
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in this regard in the report and indicate what range of events the model is best 
suited to. 

Runoff characteristics of a watershed can vary widely depending upon quantity of 
precipitation, intensity of precipitation, and the antecedent conditions. Generally, 
watershed responses to different rainfall amounts and intensity inputs are not linear. 
The 2002 MNR technical guide (River and Stream Systems: Flooding Hazard Limit, 
Page 23) states that “the best test of the model’s validity can be measured by how well 
the model estimates compare to the recorded flows for flood events that are similar in 
magnitude. Otherwise, the calibrated model parameters may have to be adjusted to 
allow for possible non-linear effect of watershed response in a manner similar to the 
adjustment of Manning’s “n” value described in Section 2.5”. Based on this 
recommendation, calibration and validation events were assessed for their responses 
and it was found that the responses can be broadly categorized into two broad groups. 
The first group contains minor storm events that have rainfall amounts less than 53 mm, 
and the second one includes major storm events that have rainfall amounts greater than 
53 mm. Once the model was calibrated for the major storm events, then the calibrated 
model parameters were adjusted further for minor storm events. The readjusted 
parameters resulted in an excellent correspondence for the minor events. This shows 
that the model can predict accurately for small design events. 

General 

Based on our review of the report, we offer the following general comments. 

28. Please include a summary table in Section 2.2.3 that shows a comparison of
modeled and observed volume, peak flow and time-to-peak along with the %
difference for all validation events included in Appendix 5. Provide some
discussion in the text how the % difference compares with the identified
acceptable calibration limits suggested by WaPUG.

Summary tables in Section 2.2.3 of the report are provided for each gauging stations 
that show comparison of simulated and observed volume, peak flow and time-to-peak 
along with the % difference for all calibration and validation events. A detailed discussion 
in the above-mentioned section is provided for each gauging station as to how the %
difference compares with the identified acceptable calibration limits suggested by the 
WaPUG standard.

29. Please include as a recommendation that the preparation of a searchable data
base should be considered whereby peak flows and catchment data could be
efficiently retrieved and used by TRCA staff.

This recommendation is included in the recommendation section.

30. If possible, please include the VO3 schematic overlaid on the catchment plan with
catchment numbers, labeled roads and VO3 command ID’s shown for easy
reference.  A series of full size plans for different subcatchments of the Humber
River Watershed may be required in order that the information is legible.

The requested schematic is now provided.
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31. There appear to be challenges in obtaining good calibration and validation results
for areas associated with the Oak Ridges Moraine. The calibration and validation
results for drainage basins tributary to the Humber River at Palgrave, Cold Creek
Near Bolton and Elder Mills are generally not great in matching peak flows and
volumes. It is understood that modeling the moraine is tricky regarding baseflow
simulation and initial abstractions and infiltration and has traditionally been a
difficult undertaking. Please include in the report recommendations that a future
baseflow study and initial abstraction study should be undertaken to further refine
the hydrology model parameter values to better reflect the unusual topography
and infiltration properties of the Oak Ridges Morraine located along the
headwaters of the Humber River Watershed.

Revision of baseflow separation techniques for drainage basins tributaries to the 
Humber River at Palgrave and Cold Creek near Bolton resulted in a good match of the 
simulated and observed peak flows and volumes. However, in order to better understand 
the hydrological processes occurring in such areas dominated by hummocky terrain and 
permeable soils and further refine the hydrology model parameter values this study 
strongly recommends initial abstraction study to come up with the threshold rainfall 
amount that generate runoff and baseflow study to determine the contribution of 
groundwater to the streamflow.

32. Please include in the report a section for summary, conclusions and 

recommendations.

Sections of summary, conclusions and recommendations are provided in the report.

33. The reference to Appendix 2 on p. 14 should be changed to Appendix 17 (pond 

lumping).

Updated.

34. The 2012 Hydrologic Impacts of Future Development on Flood Flows and
Mitigation Requirements in the Humber River Watershed report prepared by AMEC
should be included in the Reference section.

The study was included in the Reference section.

35. Please include in Appendix 12 a comparison of flow results between 1997, 2002
and 2014 for existing conditions. Based on our review, there are many flow nodes
where the existing conditions peak Regional flow in 2014 is less than the existing
conditions peak Regional flow in 2002 which raises questions for the reader.
Please provide some discussion in the report to explain why this might be. Please
confirm that these differences are justified. Some examples of this occur at flow
nodes 9.10, 13.20, 23.10, 26.10, 26.20, etc.

This study utilized more rainfall data from 10 to 16 rain gauges as compared to 8 rain 
gauges during the previous study. There were 8 streamflow gauges utilized for this 
study, whereas the previous study utilized only 4 streamflow gauges to calibrate the 
model. The model calibration and validation process demonstrated that percent 
differences of peak flows of most of the calibration and validation events were within - 
10% to 20%. However, there is no information in the previous studies as to the
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percentage difference of the observed and modeled peak flows during calibration, 
in order to determine if the previous studies overestimate values or not. 

36. Page 26, in 3rd line and 6th line “commend” should be “command”. 

Updated.

37. Page 22, Title of Table 2.3 “Soil classification and curve number by hydrologic soil
group” could be renamed to “Curve number by cover type and hydrologic soil
group”.

Updated.

38. Page 115, Appendix 17 “Techniques used in Pond Lumping….” identifies
references such as Figure 4.1, 4.2 and Appendix B from previous reports (i.e. 2012
Hydrologic impacts…). Please include these figures in the report for reference.

The requested information is included in Appendix 16.

39. Provide in the recommendations some guidance regarding priority locations to
install future rain gauges and flow gauges for improved calibration.

Rain gauge density is crucial in order to quantify the rainfall amount over a region. The 
level of rainfall accuracy is highly dependent on density and distribution of rain gauge 
stations over a watershed and its surroundings.

Vieux and Vieux (2005) conducted research on the critical rain gauge densities to 
properly characterize the rainfall variability over watershed areas for delineating flood 
hazards and to design urban drainage infrastructure. Vieux and Vieux (2005) suggested 
that rain gauge densities as great as one gauge per 10 to 20 km2 are desirable in order to 
capture the high variability of rainfall across the watershed.

Three rainfall periods were identified in this study. As summarized in Table 2.8 in the 
report, the first period, between 2005 and 2008, included 9 rain gauges located within and 
around Humber River Watershed. The gauges correspond to an average density of 91 
km2/rain gauge. The second period from 2012 to 2013 included 15 rain gauges located 
within and around the Humber River watershed. In this period, the average rain gauge 
density is 57 km2/gauge. The third period includes 2014 and includes 10 rain gauges.

Following the suggestions of 1 every 10 to 20 km2 discussed above, the Humber 
Watershed could use 45 to 90 rain gauges to properly capture the rainfall variability 
across the watershed. Future work may evaluate the value of either operating additional 
rain gauges and/or the use of calibrated rainfall radar data to improve the actual rainfall 
distribution and the resulting model calibration. On-going work with Visual OTTHYMO is 
looking into integrating this analysis into the modelling of observed events and testing 
should be considered.

Specified Development Areas for Review (Flow Nodes 19.20, 24.21 and 41.43) 



Toronto and Region Conservation Authority Response to Peer Review 
Humber River Hydrology Update June 2015 

TRC14-0004 Page 15 of 15 
www.civi.ca 

At the request of the TRCA, Valdor reviewed the parameter values used in two identified 
development areas located upstream of Node 19.20, 24.21 and 41.43.  It was found that the 
parameter values used seem reasonable. 

Yours very truly, 

Civica Infrastructure Inc. 

Edward I Graham, M.A.Sc.Eng., P.Eng. 
President 
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June 29, 2015 

Toronto and Region Conservation Authority 
5 Shoreham Drive TRC14-0004 
Toronto, Ontario 
M3N 1S4 

Attention: Fabio Tonto, P.Eng., MEPP, Dilnesaw Chekol, PhD 

Re:  Response to Peer Review of Humber River Hydrology Update  
Technical Comments by Valdor Engineering Inc. (2nd Submission) 

This letter is our response to the 2nd submission of peer review comments from Valdor 
Engineering, dated June 26, 2015.  

Below are our responses in blue font to the peer review comments from Valdor Engineering. 

Based upon our review of the Final Report Humber River Hydrology Update dated June 2015 
and prepared by Civica, we confirm that our comments dated 24 February 2015 have been 
addressed. Other than the minor items noted below, we have no further comments. 

Previous Comment #29 – Please include as a recommendation that the preparation of 
a searchable data base should be considered whereby peak flows and catchment 
data could be efficiently retrieved and used by TRCA staff. Note – we could not find 
any reference to this in the recommendations section as indicated in the response 
letter. 

Acknowledged. This recommendation has been added. 

Previous Comment #30 – If possible, please include the VO3 schematic overlaid on 
the catchment plan with catchment numbers, labeled roads and VO3 command ID’s 
shown for easy reference. A series of full size plans for different subcatchments of 
the Humber River Watershed may be required in order that the information is legible. 
Note – we could not find any reference to this in the revised report as indicated in the 
response letter. 

Acknowledged. The schematic has been added as Appendix 18. 

Page 98, Appendix 3 – Title should be labeled Procedures Applied to “Future” SWM 
Ponds instead of Procedures Applied to “Lumping Existing” SWM Ponds? 

Acknowledged. The title has been updated. 

We trust that these comments are of assistance to the TRCA. We would be pleased to further 
discuss these comments with either the TRCA and/or directly with Civica. Should you have any 
comments please do not hesitate to contact the undersigned. 
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Yours very truly, 

Civica Infrastructure Inc. 

Edward I Graham, M.A.Sc.Eng., P.Eng. 
President 
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