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Executive Summary 

Kaitlin Corporation intends to construct a residential development and associated a golf course in the 

Village of Wellington in Prince Edward County.   

The preliminary stormwater management report supports the application for draft plan of subdivision 

prepared by Ray Essiambre and Associates Limited. 

Targets 

The lands drain into Lane Creek, which is a small tributary to Lake Ontario with no barriers for fish 

movement.  A small base flow can often be observed in the creek.  For this reason, the water quality 

target for this area is Enhanced. 

Quantity control objectives are for peak flow control.  Thus, post-development flows must be controlled 

to pre-development levels.   

Quantity Control 

Pre-development peak flows were found for the lands draining to Lane Creek between Nodes B and A 

(see Figure 3-1).  These are: 

 201 

 301 (external area) 

Total catchment area is 57.58ha.  Pre-development peak flows are 2.00cms. 

Two wet pond facilities are contemplated in this area to provide the quantity control.  The first (pond 1) 

is located near Lane Creek on the west side of the development.  The second (pond 2) will be placed 

adjacent to Lake Creek on the east side of the development.   

Pond 1 

The west pond will receive drainage from post-development catchments: 

 401 

 402 

 404 

 301 

The total contributing area is 35.87ha.  Pond 1 has a maximum storage volume of 10,770m3 at full 

storage elevation of 85.5m which exceeds the expected storage requirement of 10,765m3. 

The OTTHYMO summary of the peak flows is shown below. 

Peak Flow Summary for Pond 1 (West Pond) 

Event 
Inflow 
(cms) 

Outflow 
(cms) 

Top Elev. 
(m) 

Storage 
(cu.m.) 

25mm 1.25 0.049 84.87 3,010 

5-Yr 2.48 0.235 85.09 5,567 
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100-yr 5.18 0.885 85.50 10,765 

 

Controls for Pond 1 include: 

 Control 1 -  300mm orifice plate  invert = 84.60m  (v-notch bottom) 

 Control 2 -  1m wide sharp crested weir invert = 84.90m 

 Control 3 -  2m wide broad crested weir invert = 85.5m 

Pond 2 

The east pond will receive drainage from catchment 403 with a total contributing area of 9.41ha.  It has 

a maximum storage volume of 3,979m3 at full storage elevation of 86.0m which exceeds the expected 

storage requirement of 3,702m3.  

The OTTHYMO summary of the peak flows is shown below. 

Table 1-1:  Peak Flow Summary for Pond 2 (East Pond) 

Event 
Inflow 
(cms) 

Outflow 
(cms) 

Top Elev. 
(m) 

Storage 
(cu.m.) 

25mm 0.55 0.011 85.64 1,095 

5-Yr 1.06 0.043 85.76 2,040 

100-yr 1.90 0.155 85.97 3,702 

 

Controls for Pond 2 include: 

 Control 1 -  200mm orifice plate  invert = 85.50m  (v-notch bottom) 

 Control 2 -  0.5m wide sharp crested weir invert = 85.70m 

 Control 3 -  2m wide broad crested weir invert = 86.0m 

Quantity Summary 

The combined peak outflow from the two facilities and the uncontrolled lands in catchment 405 is 

1.91cms.  This is less than the pre-development peak flows of 2.00cms and therefore the quantity 

control targets have been achieved. 

Table 1-2:  Peak Flow Summary to Node A 

Event Pre Peak (cms) Cont. Peak (cms) Target Achieved Storage (cu.m.) 

5-Yr 0.57 0.39  7,607 

100-Yr 2.00 1.91  14,467 

 

 

Quality Control 
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The table below shows the required permanent pool volumes and extended detention volumes for each 

facility are exceeded in the design. 

Quality Treatment Summary 

Pond Area (ha) P.P (m3) E.D. (m3) Erosion (m3)  

  Required Provided Required Provided 

1 (West) 35.87 4,484 9,484 1,435 3,010 3,347 

2 (East) 9.41 1,176 6,408 376 1,095 1,527 

 

The stormwater management design will achieve the targets for water quality and water quantity 

control. 
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Revision Notes: 

The December 21, 2018 submission is the initial report 
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1 Introduction 

Kaitlin Corporation intends to construct a residential development and associated a golf course in the 

Village of Wellington in Prince Edward County.   

The proposed development lies within the Lane Creek Watershed that drains approximately 14km2 

agricultural land through the Village of Wellington.  Lane Creek is situated along the southern perimeter 

of the proposed development flowing from east to west.   

Jewell Engineering was requested to provide a stormwater management analysis of the proposed 

development foreseen by the Official Plan and Zoning for Prince Edward County to have up to 460 units 

of mixed residential housing. 

The preliminary stormwater management report supports the application for draft plan of subdivision 

prepared by Ray Essiambre and Associates Limited. 
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2 Objectives 

Development of the lands will result in an overall increase in stormwater runoff from the lands in both 

volume and peak flow.  The quality of the runoff is also understood to be impacted as rainfall washes off 

streets and other hard surfaces.  In addition, nutrient concentrations of runoff from manicured lawns 

and gardens are also expected to be higher.  Stormwater management measures may be put into place 

that mitigate some of these impacts.  The Ministry of the Environment, Conservation and Parks provides 

stormwater management guidance for development in Ontario.   

The following guidance documents were reviewed as part of the development of this stormwater 

management plan.   

 Stormwater Management Planning and Design Manual, MOE, 2003 

 Drainage Management Manual, MTO, 1997 

 Quinte Conservation Stormwater Management Submission Guidelines, QCA, 2012 

Lane Creek is a small tributary to Lake Ontario with no barriers for fish movement.  A small base flow 

can often be observed in the creek.  For this reason, the water quality target for this area is Enhanced. 

Quantity control objectives are for peak flow control.  Thus, post-development flows must be controlled 

to pre-development levels.   

Lane Creek passes under several commercial buildings in the vicinity of Main Street.  There is no 

tolerance for any additional peak flows from development.  Therefore, quantity controls should rely on 

municipally operated water quantity control facilities that can be easily maintained. 
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3 Hydrologic Modelling 

An OTTHYMO model of the development was developed to investigate the potential drainage changes 

to the site.  OTTHYMO stands for Ottawa Hydrologic Model and is a Canadian adaptation of HYMO.  

OTTHYMO is a single event hydrologic model that allows a user to generate a runoff hydrograph from 

simulated catchments using limited input data.  The program will add, route, divert, store and delay 

hydrographs generating several runoff data parameters such as peak flow, time to peak, volume and 

runoff coefficient. 

The user may simulate a catchment by selecting from an urban (Standhyd) or a rural (Nashyd, Wilhyd or 

SCShyd) unit hydrograph depending on the degree of development measured as imperviousness.  

Catchment parameters such as: 

 catchment area 

 imperviousness, total and directly connected 

 runoff coefficient or curve number 

 length and slope of impervious area 

 length of and slope of pervious area 

 time to peak of the catchment 

 Manning’s roughness coefficient 

 storage coefficient 

Precipitation inputs may be provided using precipitation gauge statistics from Intensity Duration 

Frequency curves or it may be an historic storm read in from an external file.  Precipitation has a total 

depth, duration and distribution that describe how much rain falls and when.  The hydrologic model 

estimates how much of the precipitation input is translated to output (runoff) using data supplied about 

the catchment.  The volume of water, measured as depth of water in mm, is conserved throughout the 

model per Equation 1. 

Equation 1 

𝑅𝑎𝑖𝑛𝑓𝑎𝑙𝑙 𝑑𝑒𝑝𝑡ℎ = 𝑅𝑢𝑛𝑜𝑓𝑓 𝑑𝑒𝑝𝑡ℎ + 𝐿𝑜𝑠𝑠𝑒𝑠 

Losses include those through interception depression storage (Initial Abstraction) and infiltration 

determined using one of three infiltration methods; SCS curve number (CN), proportional loss coefficient 

(C), or Horton’s Infiltration equation.  Diversions are another means of subtracting volume from the 

model output (a loss).  These can be imposed by the user with the DUHYD or Divert HYD command.  

Evaporative losses are ignored.   

Peak flows are generated in the Nash unit hydrograph method assuming the runoff is routed through a 

series of linear reservoirs (the number of which is selected by the user).  In the Standard unit 

hydrograph method, the impervious areas are separated from the pervious and hydrographs are derived 

for each and added to develop a catchment-wide hydrograph. 

Storage, lags or routing through channels do not subtract from the runoff volume, but result in delays of 

the times to peak and can lead to changes in the peak flow, typically by reducing the peaks.  Most 
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stormwater management objectives are focussed on the magnitude of the peak flows, while some may 

be interested in volume of runoff. 

Existing conditions catchments were modelled using the Nash Unit Hydrograph (Nashyd) and proposed 

conditions with the Standard Unit Hydrograph (Stanhyd).  The following sections describe the 

development of the modelling inputs and the results of modelling. 

3.1.1 Precipitation 
The floodplain mapping investigation used a 6-hr SCS Type II hyetograph for the hydrologic model.  The 

SCS distribution was based on a total depth of 3” (76.2mm) of precipitation.  The current investigation 

employed the total precipitation depths from the Belleville IDF curves - station Environment Canada 

station 6150689 (See Table 3-1 and Appendix A).  The 6-hr SCS distribution of the rainfall was referenced 

from Design Chart 104 (Ontario Ministry of Transportation, 1997, p. 19) – see Table 3-2. 

Table 3-1:  Precipitation Depths from the Master Drainage Plan 

Return Period (yrs) Erosion 5 100 

6-hr depth (mm) 25 47.53 80.5 

 

Table 3-2:  6 –Hr SCS Distribution 

Time Step (hr) 0.5 1 1.5 2 2.5 2.75 3 3.5 4 4.5 5 6 

Depth (%) 2 3 3 5 6 15 39 11 5 4 3 4 

 

3.1.2 Catchment Area 
Catchment areas were developed for the pre-development condition using LiDAR digital elevation data 

obtained from Quinte Conservation.  The dense data was used to prepare 0.25m interval contours for 

the Lane Creek catchment.   

Table 3-3:  Catchment Areas for OTTHYMO Model – Pre-Development 

Catchment Area (ha) 

201 47.81 

202 9.62 

203 23.46 

204 6.28 

205 9.31 

206 3.56 

301 9.77 

Total 109.81 

 

Pre-development catchments are shown in Figure 3-1.  Post-development catchments were also derived 

as shown in Figure 3-2.  
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Figure 3-1:  Pre-Development Drainage Area Plan 

Insert Figure 
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Figure 3-2:  Post-Development Drainage Area Plan 

Insert Figure 
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3.1.3 Imperviousness 
Site imperviousness is an estimate of the portion of the site that will be ‘hardened’.  These areas include 

the roof, asphalt and gravelled areas.   

Site Imperviousness was estimated to be 45% for all developed catchments.  OTTHYMO permits the user 

to supply a total imperviousness and a directly connected imperviousness.  This takes into consideration 

instances such as rooftop drainage that drains out onto lawns.  While the roof is impervious, it is not 

directly connected to the sewer.  For conservatism, Jewell set the directly connected imperviousness 

also to 45%. 

Table 3-4:  Impervious Percentages for Post-Development Areas 

Catchment Imp (%) 

401 45 

402 45 

403 45 

404 45 

405 NA 

301 NA 

 

3.1.4 Soils 
Soils were reviewed from the Soil Survey of Prince Edward County (Dominion Department of Agriculture 

and the Ontario Agricultural College, 1948).  Figure 3-3 shows the soil distribution in the Village of 

Wellington.   

Soils found on the site include: 

Ameliasburgh Clay Loam 

These soils have good natural drainage and are generally shallow (one to three feet) over 

limestone bedrock.  Ameliasburgh clay loam is classed as hydrologic soil group B. 

Brighton Gravelly Sand 

These soils have good natural drainage and the materials are well sorted with few stones.  They 

are subject to erosion and are low fertility.  Brighton gravelly sands are classed as hydrologic soil 

group A. 

Hillier Clay Loam 

These soils have good natural drainage and have generally less than three feet of soil.  They are 

very stoney with angular limestone fragments.  Hillier clay loam soils are classed as hydrologic 

soil group B. 

Gerow Clay Loam 

The Gerow clay loam soils are poorly drained and shallow with one to three feet of soils over 

limestone bedrock.  They are classed as hydrologic soil group C. 
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Figure 3-4 provides an overlay of the soils on the development area to show the various soil types used 

in the development of the curve number. 

 

Figure 3-3:  Soil Mapping from Soil Survey of Prince Edward County 
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Figure 3-4:  Hydrologic Soils Group Mapping 

Insert Figure  
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3.1.5 Curve Number 
Curve numbers are used in the Soil Conservation Services (now known as the National Resources 

Conservation Service) methodology for estimating the proportion of precipitation that will runoff the 

lands from that portion that will infiltrate.  Curve numbers are a function of soil type, land cover, slope, 

and land use.  The higher the curve number – the greater the proportion of precipitation that is 

expected to run off the lands.  Curve numbers commonly used in Ontario are found in Chart 1.09 

(Ontario Ministry of Transportation, 1997). 

The land cover statistics for the Lane Creek watershed were derived from OFAT III.  The statistics are 

provided in Table 3-5.  Adjustments to the published Curve Numbers from MTO are provided in Tables 

3-5 and 3-6. 

Table 3-5:  Land Cover Statistics Applied to HSGs  

Land Cover 
Adjustment 

% of 
Catchment 

A B C 

Agricultural 79% 66 74 82 

Community 2% 66 74 82 

Tree Covered 8% 50 58 65 

Wetlands 11% 50 50 50 
 100% 63.0 70.1 77.2 

 

Table 3-6:  Curve Number Adjustment for HSG 

Soils HSG CN 
CN 

Adjusted 
    

Brighton Gravelly Sand A 66 63 

Hiller Clay Loam B 74 70.1 

Ameliasburgh Loam B 74 70.1 

Gerow Clay Loam C 82 77.2 

 

The adjusted curve numbers were applied to each soil group in the Lane Creek subcatchments as a 

percentage of soil type to determine a weighted CN for each major subcatchment.  See Table 3-7.  

The site is situated mostly within Subcatchment 109 for which a weighted curve number of 70.8 was 

determined.  This value was applied to the localized OTTHYMO model. 
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Table 3-7:  CN Calculations for Lane Creek Subcatchments 

Soil Group HSG CN 
CN 
Adj 

101 102 103 104 105 

Area 
(ha) 

%  Area 
(ha) 

%  Area 
(ha) 

%  Area 
(ha) 

%  Area 
(ha) 

%  

Brighton 
Gravelly Sand 

A 66 63  0% 0.0  0% 0.0  0% 0.0  0% 0.0  0% 0.0 

Hiller Clay 
Loam 

B 74 70.1 370.9 73% 51.1 143.08 100% 70.1 109.99 100% 70.1 58.29 100% 70.1 231.8 86% 60.2 

Ameliasburgh 
Loam 

B 74 70.1  0% 0.0  0% 0.0  0% 0.0  0% 0.0  0% 0.0 

Gerow Clay 
Loam 

C 82 77.2 137.6 27% 20.9  0% 0.0  0% 0.0  0% 0.0 37.9 14% 10.8 

    508.5 100% 72.0 143.08 100% 70.1 109.99 100% 70.1 58.29 100% 70.1 269.7 100% 71.1 

 

Table 3-7 Continued 

Soil Group HSG CN 
CN 
Adj 

106 107 108 109 

Area 
(ha) 

%  Area 
(ha) 

%  Area 
(ha) 

%  Area 
(ha) 

%  

Brighton 
Gravelly Sand 

A 66 63 8.7 7% 4.4  0% 0.0 10.97 12% 7.4 6.84 12% 7.3 

Hiller Clay 
Loam 

B 74 70.1 33.6 27% 18.8 48.01 53% 37.3 36.74 39% 27.7 39.21 66% 46.6 

Ameliasburgh 
Loam 

B 74 70.1 52.44 42% 29.4  0% 0.0 18.8 20% 14.2  0% 0.0 

Gerow Clay 
Loam 

C 82 77.2 30.33 24% 18.7 42.2 47% 36.1 26.62 29% 22.1 12.96 22% 17.0 

    125.07 100% 71.3 90.21 100% 73.4 93.13 100% 71.3 59.01 100% 70.8 
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3.1.6 Time to Peak 

The OTTHYMO model requires a time to peak (Tp) for rural areas modelled using the Nash unit 

hydrograph.  Time to peak is derived from the time of concentration by Equation 4. 

Equation 2 

𝑇𝑝  = 0.6 × 𝑇𝑐  

Where: 

 Tp = Time to peak (min) 

Tc = Time of concentration (min) 

 

Time of concentration is determined following the Airport Method that is presented in the Ministry of 

Transportation Drainage Manual (Ontario Ministry of Transportation, 1997).  

The Airport Method Formula is given by Equation 5. 

Equation 3:  Airport Method of Determining Time of Concentration 

 

Where: 

 Tc = Time of concentration (min) 

 C = runoff coefficient (dimensionless) 

L = Length of the flow path (m) 

Sw = Slope of the watershed (%) 

All model inputs are reproduced in Appendix B and can be read in the OTTHYMO model output in 

Appendix C. 

3.1.7 Topographic Data 
Jewell obtained the LiDAR digital elevation model from Quinte Conservation for the Lane Creek 

watershed.  The LiDAR data was reduced to 0.25m contour intervals and formed the basis for the 

hydrological investigation.   

Jewell forces also completed a topographic survey of the development lands.  The detailed topographic 

survey assisted with layout of the road profiles and site grading.  The hydrologic study relied solely on 

the LiDAR data set.  The two data sets were maintained independently. 

3.2 Existing Conditions Inputs 

Existing conditions inputs for the County Club Estates site are found in Table 3-8. 

  

Tc = 3.26 x (1.1 - C) x L0.5

Sw
0.33
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Table 3-8:  Existing Conditions OTTHYMO Model Inputs 

Basin Area (ha) CN IA (mm) Tp (h) 

201 47.81 70.8 8 0.92 

301 9.77 70.8 8 0.43 

Total to Node A 57.58    

202* 9.62 70.8 8 0.59 

*Leaves Lane Creek    

203 23.46 70.8 8 0.80 

204 6.28 70.8 8 0.48 

205 9.31 70.8 8 0.56 

206 3.56 70.8 8 0.31 

     

 

3.3 Proposed Conditions Inputs 

Currently entertained development is within the west side of Belleville Street within the catchments 

401, 402, 403, 404 and 405.  Catchment 301 is external flows that must be received by the proposed 

drainage system and passed through to Lane Creek.  The model inputs are shown in Table 3-9. 

Table 3-9:  Proposed Conditions Model Inputs 

Basin 
Area 
(ha) 

Imp 
(%) 

Tp 
Nash 
UH 
(h) 

Impervious Area Pervious Area 

XIMP 
(%) 

IA 
(mm) 

n L (m) 
S 

(%) 
CN 

IA 
(mm) 

n 
L 

(m) 
S 

(%) 

401 4.36 45  45 1.5 0.013 170 1 70.8 5 0.25 40 1 

402 20.44 45  45 1.5 0.013 369 1 70.8 5 0.25 40 1 

403 9.41 45  45 1.5 0.013 250 1 70.8 5 0.25 40 1 

404 1.30 45  45 1.5 0.013 93 1 70.8 5 0.25 40 1 

405 19.32 NA 0.46      70.8 8    

301 9.77 NA 0.43      70.8 8    

Total 64.6             

 

The catchment area is increased from 57.58ha to 64.80ha due to diversions in the grading. 
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4 Stormwater Management 

Options for providing stormwater treatment include: 

 dry pond 

 wet pond 

 parking lot storage (commercial) 

 rooftop (commercial) 

 underground storage 

 infiltration 

Infiltration based controls would necessarily be distributed throughout the proposed development.  

Infiltration controls are prone to clogging and would require more active management and maintenance 

for peak flow control targets to be assured.  Due to the sensitivity of the downstream community to 

flooding, infiltration controls will not be relied on for the current site. 

Controls will be imposed in the form of a reservoir that will temporarily store surplus runoff and reduce 

peak outflows from the site.  A wet pond facility is proposed. 

4.1 Quantity Control 

Pre-development peak flows were found for the lands draining to Lane Creek between Nodes B and A 

(see Figure 3-1).  These are: 

 201 

 301 (external area) 

Total catchment area is 57.58ha.  Pre-development peak flows are 2.00cms. 

Two wet pond facilities are contemplated in this area to provide the quantity control.  The first (pond 1) 

is located near Lane Creek on the west side of the development.  The second (pond 2) will be placed 

adjacent to Lake Creek on the east side of the development.  The ponds were analyzed using the 

OTTHYMO model and the Route Reservoir command.   

Outflows from the ponds were designed by trial and error through an iterative process of excel-based 

outflow control sizing sheets that developed the stage:discharge:storage relationships provided to 

OTTHYMO.  Discharge controls are provided in the form of orifice plates and weirs.  The sizes and inverts 

of each of the controls are adjusted along with the volume in the ponds until the peak outflow rates 

from the ponds do not exceed the predevelopment peak flows for the 5-yr and 100-yr events. 

Both ponds are discussed below. 

4.1.1 Pond 1 (West Pond) 
The west pond will receive drainage from post-development catchments: 

 401 
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 402 

 404 

 301 

The total contributing area is 35.87ha.  Pond 1 has a maximum storage volume of 10,770m3 at full 

storage elevation of 85.5m which exceeds the expected storage requirement of 10,765m3. 

The OTTHYMO summary of the peak flows is shown below. 

Table 4-1:  Peak Flow Summary for Pond 1 (West Pond) 

Event 
Inflow 
(cms) 

Outflow 
(cms) 

Top Elev. 
(m) 

Storage 
(cu.m.) 

25mm 1.25 0.049 84.87 3,010 

5-Yr 2.48 0.235 85.09 5,567 

100-yr 5.18 0.885 85.50 10,765 

 

Controls for Pond 1 include: 

 Control 1 -  300mm orifice plate  invert = 84.60m  (v-notch bottom) 

 Control 2 -  1m wide sharp crested weir invert = 84.90m 

 Control 3 -  2m wide broad crested weir invert = 85.5m 

4.1.2 Pond 2 (East Pond) 
The east pond will receive drainage from catchment 403 with a total contributing area of 9.41ha.  It has 

a maximum storage volume of 3,979m3 at full storage elevation of 86.0m which exceeds the expected 

storage requirement of 3,702m3.  

The OTTHYMO summary of the peak flows is shown below. 

Table 4-2:  Peak Flow Summary for Pond 2 (East Pond) 

Event 
Inflow 
(cms) 

Outflow 
(cms) 

Top Elev. 
(m) 

Storage 
(cu.m.) 

25mm 0.55 0.011 85.64 1,095 

5-Yr 1.06 0.043 85.76 2,040 

100-yr 1.90 0.155 85.97 3,702 

 

Controls for Pond 2 include: 

 Control 1 -  200mm orifice plate  invert = 85.50m  (v-notch bottom) 

 Control 2 -  0.5m wide sharp crested weir invert = 85.70m 

 Control 3 -  2m wide broad crested weir invert = 86.0m 
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4.1.3 Peak Flow Control Summary 
The combined peak outflow from the two facilities and the uncontrolled lands in catchment 405 is 

1.91cms.  This is less than the pre-development peak flows of 2.00cms and therefore the quantity 

control targets have been achieved. 

Table 4-3:  Peak Flow Summary to Node A 

Event Pre Peak (cms) Cont. Peak (cms) Target Achieved Storage (cu.m.) 

5-Yr 0.57 0.39  7,607 

100-Yr 2.00 1.91  14,467 

 

4.2 Quality Control 

Water quality is typically understood to be degraded as sites develop.  Measures may be employed to 

mitigate the impact of development.  Water quality treatment technologies include, wet ponds, 

wetlands, dry ponds, infiltration techniques, oil grit separators, filter strips and swales.  The selected 

control will be to combine the quality control treatment within the quantity control wet ponds. 

The quality treatment is provided following Table 3.2 (Ontario Ministry of the Environment, 2003, p. 

3.10).  Permanent pool and extended detention storage volumes are found by interpolating Table 3.2.  It 

was conservatively assumed the imperviousness is 45%.  At this imperviousness a permanent pool 

volume of 125m3/ha and an extended detention storage of 40m3/ha are required. 

Erosion protection requirements are met by running a 25mm storm and ensuring the extended 

detention storage volume is sufficient to contain the volume of runoff.  Table 4-4 shows the required 

permanent pool volumes and extended detention volumes for each facility are exceeded in the design. 

Table 4-4:  Quality Treatment Summary 

Pond Area (ha) P.P (m3) E.D. (m3) Erosion (m3)  

  Required Provided Required Provided 

1 (West) 35.87 4,484 9,484 1,435 3,010 3,347 

2 (East) 9.41 1,176 6,408 376 1,095 1,527 

 

The forebay sizing conforms to the Ministry of Environment and Climate Change sizing requirement for 

settling calculations (Ontario Ministry of the Environment, 2003).  The calculations are included in 

Appendix B.  The quality pond will draw down in excess of 30 hours exceeding the minimum 24-hour 

recommendation (see Appendix B). 

Sediment collected in the pond can compromise its removal efficiency.  Per the MOE guidance, when 

the removal efficiency falls 5% below desired, the facility must be cleaned out.  The collected sediment 

competes with the permanent pool volumes.  Since the two facilities have much larger permanent pools 

than necessary, the sediment removal efficiency remains above the minimum well beyond the 30-yr 

horizon.  The facilities perform well into the foreseeable future. 
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Figure 4-1:  Pond Location Drawing 

Insert Figure 
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4.3 Siltation and Erosion Controls 

Construction of subdivisions involves the movement of and exposure of soils and is typically protracted 

in time.  There is a high risk of erosion leading to sediment deposition into Lane Creek.  Typical sediment 

and erosion control measures include: 

 Siltation fencing 

 Strawbale check dams 

 Rip-rap check dams 

 Filter sock inserts in catchbasins 

Controls are to be placed downstream of all active work areas and upstream of protected receivers.  

Controls should also be placed around stockpiles of topsoils and fill materials. 

Typical OPSDs provide good instruction on the correct placement and construction of the controls.  The 

controls provide some protection if they are properly maintained, but they should be considered last 

resort measures.  The most effective means of control are those which prevent or reduce erosion at the 

source.  This would include diligent stabilization of exposed areas immediately after grading is 

completed.  Stabilization measures include sod, erosion blankets or rip-rap and filter cloth on steep 

slopes as well as topsoil and hydroseed on gently sloped areas (<10%). 

Existing stormwater management facilities should not be used for control of sediment.  The site 

developer and contractor should actively maintain the new drainage works to remove accumulations of 

sediment within catchbasin sumps. 
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5 Maintenance  

The wet pond facilities should be monitored more frequently during the first year after construction to 

ensure there are no issues with eroding banks or failure of the controls.  After the first year the 

following schedule for maintenance should be followed. 

Monthly 

The monthly inspection is for the purpose of determining if the facility is operating normally and there 

are no obvious safety concerns.  Trash that could block the outlet structure should be removed.  Water 

levels should be noted to confirm there are no unusual circumstances that could affect the pond 

performance.   

 Complete a drive around inspection of the facility looking for: 

o Trash accumulation 

o Water levels are within expected range 

o Signs of erosion 

o Safety concerns 

Quarterly 

At this maintenance interval, operations staff should mow the perimeter berm and apply weed control 

measures to the access routes.  All actions within the monthly inspection would be included. 

 Perform maintenance on the facility including: 

o Mowing of the perimeter berm 

o Application of weed suppression on the access routes (if required). 

o Trash removal from perimeter fencing and outlet structure (if required). 

Annually 

At this maintenance interval, operations staff should inspect and perform any maintenance needed on 

all of the pond infrastructure.  Staff should not enter the pond without floatation devices.  Inspection 

and maintenance of the following components is recommended: 

 Outlet structure 

o Remove the access hatch and inspect the orifice plate, incoming pipes and outlet pipe. 

o Check condition of the grating over the high water inlet. 

o Check for blockages at the headwall of the outlet pipe. 

 Inlet culverts 

o Check for sediment accumulation at all inlet culverts to ensure free flow conditions 

o Check for deterioration of the culverts or loss of material surrounding the culverts that 

could indicate overtopping may be occurring. 

 Ditching 

o Check for sediment accumulation in the ditching that may impede flow 

 Perimeter berms 
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o Check for line and grade of the berms for evidence of subsidence 

o Check for leakage through the perimeter berms. 

 Vegetation 

o Check for evidence of vegetation loss that may indicate chemical spills or vermin 

activity. 

o Remove excessive vegetation in ditching and around all water control structures 

 Perimeter Fencing 

o Check condition of fencing to ensure there are no safety concerns. 

As-Required 

Major maintenance on the facility is triggered by the accumulation of sediment approaching or at the 

maximum allowable depth.   

The Design Manual states the pond removal efficiency should not fall more than 5% below design.  The 

sediment accumulation is not expected to impact on the efficiency of the two ponds in excess of 30 

years into the future.  This is based on published sediment loading rates.  The facility operators should, 

however, remove sediment that accumulates in the forebay should it accumulate to more than 50% of 

its original design volume. 

Sediment should be tested to determine suitable disposal options. 
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6 Conclusions  

The proposed development of the Country Club Estates site will result in impacts to water quality and 

peak flows in Lane Creek and therefore mitigation measures must be employed. 

Two wet pond facilities are designed that provide sufficient permanent pool, extended detention and 

quantity control volumes to mitigate the impacts within limits required by the Ministry of the 

Environment, Conservation and Parks. 

Tables 6-1 and 6-2 show the storage summaries for each of the quantity and quality control 

requirements. 

Table 6-1: Quantity Control Summary 

Event Pre Peak (cms) Cont. Peak (cms) Target Achieved Storage (cu.m.) 

5-Yr 0.57 0.39  7,607 

100-Yr 2.00 1.91  14,467 

 

Table 6-2:  Quality Treatment Summary 

Pond Area (ha) P.P (m3) E.D. (m3) Erosion (m3)  

  Required Provided Required Provided 

1 (West) 35.87 4,484 9,484 1,435 3,010 3,347 

2 (East) 9.41 1,176 6,408 376 1,095 1,527 

 

The proposed stormwater management mitigation measures achieve the required targets. 

 

Prepared and Submitted by: 

 

Bryon Keene, P.Eng. 

Jewell Engineering 
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                    Environment Canada/Environnement Canada 

                                         

           Short Duration Rainfall Intensity-Duration-Frequency Data 

          Données sur l'intensité, la durée et la fréquence des chutes 

                            de pluie de courte durée 

                                         

                 Gumbel - Method of moments/Méthode des moments 

                                         

                                   2014/12/21 

                                         

================================================================================ 

  

 BELLEVILLE                                             ON        6150689        

 (composite)          

 Latitude:  44 9'N     Longitude: 77 23'W    Elevation/Altitude: 76         m 

  

 Years/Années :  1960 - 2006          # Years/Années :     37    

  

================================================================================ 

  

******************************************************************************** 

  

Table 1 : Annual Maximum (mm)/Maximum annuel (mm) 

  

******************************************************************************** 

  

          Year  5 min 10 min 15 min 30 min    1 h    2 h    6 h   12 h   24 h 

         Année 

          1960    6.3    9.1   12.4   23.4   25.4   35.1   53.8   55.1   55.9 

          1961    6.1    7.9    8.9   12.2   18.0   18.8   23.9   34.0   36.3 

          1963   12.4   19.0   23.1   28.4   30.7   31.0   31.0   31.7   44.4 

          1964    4.3    5.6    7.4   12.2   12.4   20.6   45.2   45.7   45.7 

          1966    6.3    8.9   10.4   11.9   13.2   16.0   32.8   37.8   38.1 

          1967    7.4    9.9   10.4   10.4   11.9   13.2   26.4   42.4   58.7 

          1968    7.9   11.9   13.7   18.5   21.8   27.2   43.9   57.1   57.1 

          1969    5.8    9.7   13.0   17.5   24.4   31.0   37.8   43.2   62.2 

          1971    7.4   11.4   13.0   23.9   25.1   25.4   25.7   25.7   32.5 

          1972    9.4   10.7   11.7   12.4   14.7   20.6   28.2   33.5   50.5 

          1973    7.4   10.7   11.9   18.0   21.3   21.8   37.3   45.5   48.0 

          1974   10.9   15.2   17.8   25.4   25.4   25.4   34.3   42.7   42.7 

          1977    4.8    8.1    9.9   14.7   25.1   30.2   60.5   66.0   66.0 

          1980   13.2   16.9   19.0   20.5   20.5   34.6   46.9   47.6   59.6 

          1981  -99.9  -99.9   13.3   25.5   29.4   34.6   46.2   49.2   57.4 

          1982    4.6    8.5   10.1   14.2   18.3   24.7   39.8   45.0   45.0 

          1983    6.5    8.9   10.5   18.4   22.2   30.7   39.6   39.6   50.3 

          1984    5.1    8.1   10.1   11.3   19.7   23.7   33.4   51.4   55.1 

          1985   10.5   16.2   20.0   27.0   27.4   42.3   42.3   44.5   44.5 

          1986    9.1   14.4   16.4   23.2   25.2   35.0   59.2   68.8   78.9 

          1987    4.3    6.6    9.3   14.2   24.7   37.1   39.2   39.2   39.2 

          1988    3.7    6.2    7.4    8.6    9.2   10.6   20.8   22.2   28.2 

          1989   14.5   16.7   17.9   18.4   24.2   24.2   27.7   27.7   37.7 
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          1990    6.9    8.3   10.0   12.3   13.6   20.8   29.7   34.8   38.7 

          1991    8.5   13.8   18.5   18.8   32.0   32.4   32.4   32.4   32.7 

          1992    6.3    7.6    8.4   13.2   18.8   21.9   38.2   48.3   50.1 

          1993    8.2   15.8   23.6   28.3   28.3   28.3  -99.9  -99.9   69.6 

          1994    8.8   10.2   14.5   18.3   23.6   25.5   38.2   49.2   52.8 

          1995    8.0   12.9   14.9   19.3   27.5   31.5   48.5   58.5   67.3 

          1996    6.9   10.4   13.4   19.2   25.1   41.3   41.5   53.8   53.8 

          1997   10.3   16.8   20.9   25.5   42.8   50.0   56.0   56.0   56.0 

          1998    9.5   12.1   15.1   22.1   25.0   32.6   38.6   38.6   50.2 

          1999    9.6   13.1   17.9   23.2   29.4   36.9   42.8   72.7   72.7 

          2000   10.4   13.4   14.7   16.8   29.0   39.8   52.0   52.4   53.0 

          2001    7.4   10.1   11.0   11.8   16.7   17.4   21.2   31.6   39.8 

          2002    7.1    9.4   14.0   21.0   22.4   26.0   39.4   44.2   49.8 

          2003    7.6   13.5   20.1   26.2   27.0   27.0   31.1  -99.9   56.2 

          2004   14.4   22.1   28.8   33.3   33.3   49.0   89.9  114.4  124.5 

          2006    9.0   14.7   18.8   19.5   19.5   19.5   37.3   42.7   59.8 

        --------------------------------------------------------------------- 

        # Yrs.     38     38     39     39     39     39     38     37     39 

        Années 

          Mean    8.1   11.7   14.4   18.9   23.2   28.6   39.8   46.6   52.8 

       Moyenne 

     Std. Dev.    2.7    3.8    4.9    6.0    6.7    9.0   13.0   16.3   16.4 

    Écart-type 

         Skew.   0.69   0.66   0.83   0.29   0.20   0.37   1.60   2.08   2.19 

   Dissymétrie 

      Kurtosis   3.44   3.23   3.63   2.58   4.05   3.21   7.90  10.48  11.56 

  

          *-99.9 Indicates Missing Data/Données manquantes 

  

 Warning: annual maximum amount greater than 100-yr return period amount 

 Avertissement : la quantité maximale annuelle excède la quantité 

                 pour une période de retour de 100 ans 

          Year/Année      Duration/Durée        Data/Données          100-yr/ans 

                2004               6 h                  89.9                80.5 

                2004              12 h                 114.4                97.6 

                2004              24 h                 124.5               104.4 

  

******************************************************************************** 
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Table 2a : Return Period Rainfall Amounts (mm) 

           Quantité de pluie (mm) par période de retour 

  

******************************************************************************** 

  

 Duration/Durée        2        5       10       25       50      100   #Years 

                  yr/ans   yr/ans   yr/ans   yr/ans   yr/ans   yr/ans   Années 

          5 min      7.6     10.0     11.6     13.5     15.0     16.5       38 

         10 min     11.1     14.4     16.7     19.5     21.6     23.6       38 

         15 min     13.6     18.0     20.8     24.5     27.2     29.9       39 

         30 min     18.0     23.2     26.7     31.1     34.4     37.6       39 

          1 h       22.1     28.0     31.9     36.8     40.5     44.1       39 

          2 h       27.1     35.1     40.4     47.0     52.0     56.9       39 

          6 h       37.7     49.1     56.7     66.3     73.4     80.5       38 

         12 h       44.0     58.3     67.8     79.9     88.8     97.6       37 

         24 h       50.1     64.7     74.3     86.5     95.5    104.4       39 

  

******************************************************************************** 

  

Table 2b : 

  

 Return Period Rainfall Rates (mm/h) - 95% Confidence limits 

 Intensité de la pluie (mm/h) par période de retour - Limites de confiance de 

95% 

  

******************************************************************************** 

  

 Duration/Durée        2        5       10       25       50      100   #Years 

                  yr/ans   yr/ans   yr/ans   yr/ans   yr/ans   yr/ans   Années 

          5 min     91.6    120.0    138.8    162.6    180.2    197.7       38 

                +/-  9.4 +/- 15.8 +/- 21.3 +/- 28.8 +/- 34.4 +/- 40.1       38 

         10 min     66.5     86.6    100.0    116.9    129.4    141.8       38 

                +/-  6.7 +/- 11.2 +/- 15.1 +/- 20.4 +/- 24.4 +/- 28.5       38 

         15 min     54.4     71.8     83.4     97.9    108.7    119.5       39 

                +/-  5.7 +/-  9.6 +/- 12.9 +/- 17.4 +/- 20.8 +/- 24.3       39 

         30 min     35.9     46.5     53.4     62.2     68.8     75.3       39 

                +/-  3.4 +/-  5.8 +/-  7.8 +/- 10.5 +/- 12.6 +/- 14.7       39 

          1 h       22.1     28.0     31.9     36.8     40.5     44.1       39 

                +/-  1.9 +/-  3.2 +/-  4.4 +/-  5.9 +/-  7.1 +/-  8.2       39 

          2 h       13.5     17.5     20.2     23.5     26.0     28.5       39 

                +/-  1.3 +/-  2.2 +/-  3.0 +/-  4.0 +/-  4.8 +/-  5.6       39 

          6 h        6.3      8.2      9.5     11.1     12.2     13.4       38 

                +/-  0.6 +/-  1.1 +/-  1.4 +/-  1.9 +/-  2.3 +/-  2.7       38 

         12 h        3.7      4.9      5.7      6.7      7.4      8.1       37 

                +/-  0.4 +/-  0.7 +/-  0.9 +/-  1.2 +/-  1.5 +/-  1.7       37 

         24 h        2.1      2.7      3.1      3.6      4.0      4.4       39 

                +/-  0.2 +/-  0.3 +/-  0.4 +/-  0.6 +/-  0.7 +/-  0.8       39 

  

******************************************************************************** 
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Table 3 : Interpolation Equation / Équation d'interpolation: R = A*T^B 

  

R = Interpolated Rainfall rate (mm/h)/Intensité interpolée de la pluie (mm/h) 

RR = Rainfall rate (mm/h) / Intensité de la pluie (mm/h) 

 T = Rainfall duration (h) / Durée de la pluie (h) 

  

******************************************************************************** 

  

       Statistics/Statistiques      2      5     10     25     50    100 

                               yr/ans yr/ans yr/ans yr/ans yr/ans yr/ans 

      Mean of RR/Moyenne de RR   32.9   42.9   49.5   57.9   64.1   70.3 

    Std. Dev. /Écart-type (RR)   31.7   41.6   48.1   56.4   62.5   68.6 

        Std. Error/Erreur-type    6.8    8.7    9.9   11.4   12.6   13.7 

               Coefficient (A)   20.3   26.4   30.4   35.5   39.3   43.0 

         Exponent/Exposant (B) -0.677 -0.677 -0.678 -0.678 -0.678 -0.678 

 Mean % Error/% erreur moyenne    7.8    7.4    7.2    7.2    7.2    7.2 
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Time to Peak 

Catchment 201 

 

 

Calculate Time of Concentration by Airport Method

Tc = 3.26 x (1.1 - C) x L0.5

Sw
0.33

Where: Slope Calculation

Tc = Time of Concentration in min 85/10 Method

L = Watershed length in metres = 800 m Longest Flow Length = 800 m

C = Runoff Coefficient = 0.25 Elevation at 85% = 89 m

Sw = Watershed Slope in % 0.8 % Elevation at 10% = 84 m

A = Watershed area in hectares 47.81 ha Length at 85/10 = 600 m

Tc = 83.2 min Slope = 0.008 m/m

Time to Peak Calculation (for hydrologic modelling if required)

Tp = 2/3 Tc

Tp = 55.5 min

Use Tp = 55.5 min

0.92 hr

Time of Concentration - predevelopment

(Based on Curve Number for Yr Return Period)
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Catchment 202 

 

  

Calculate Time of Concentration by Airport Method

Tc = 3.26 x (1.1 - C) x L0.5

Sw
0.33

Where: Slope Calculation

Tc = Time of Concentration in min 85/10 Method

L = Watershed length in metres = 350 m Longest Flow Length = 350 m

C = Runoff Coefficient = 0.25 Elevation at 85% = 94 m

Sw = Watershed Slope in % 1.0 % Elevation at 10% = 91.5 m

A = Watershed area in hectares 9.62 ha Length at 85/10 = 262.5 m

Tc = 52.7 min Slope = 0.010 m/m

Time to Peak Calculation (for hydrologic modelling if required)

Tp = 2/3 Tc

Tp = 35.1 min

Use Tp = 35.1 min

0.59 hr

Time of Concentration - predevelopment

(Based on Curve Number for Yr Return Period)
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Catchment 203 

 

  

Calculate Time of Concentration by Airport Method

Tc = 3.26 x (1.1 - C) x L0.5

Sw
0.33

Where: Slope Calculation

Tc = Time of Concentration in min 85/10 Method

L = Watershed length in metres = 550 m Longest Flow Length = 550 m

C = Runoff Coefficient = 0.25 Elevation at 85% = 94 m

Sw = Watershed Slope in % 0.7 % Elevation at 10% = 91 m

A = Watershed area in hectares 23.46 ha Length at 85/10 = 412.5 m

Tc = 72.2 min Slope = 0.007 m/m

Time to Peak Calculation (for hydrologic modelling if required)

Tp = 2/3 Tc

Tp = 48.1 min

Use Tp = 48.1 min

0.80 hr

Time of Concentration - predevelopment

(Based on Curve Number for Yr Return Period)
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Catchment 204 

 

  

Calculate Time of Concentration by Airport Method

Tc = 3.26 x (1.1 - C) x L0.5

Sw
0.33

Where: Slope Calculation

Tc = Time of Concentration in min 85/10 Method

L = Watershed length in metres = 190 m Longest Flow Length = 190 m

C = Runoff Coefficient = 0.25 Elevation at 85% = 88.5 m

Sw = Watershed Slope in % 0.7 % Elevation at 10% = 87.5 m

A = Watershed area in hectares 6.28 ha Length at 85/10 = 142.5 m

Tc = 42.9 min Slope = 0.007 m/m

Time to Peak Calculation (for hydrologic modelling if required)

Tp = 2/3 Tc

Tp = 28.6 min

Use Tp = 28.6 min

0.48 hr

Time of Concentration - predevelopment

(Based on Curve Number for Yr Return Period)
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Catchment 205 

 

  

Calculate Time of Concentration by Airport Method

Tc = 3.26 x (1.1 - C) x L0.5

Sw
0.33

Where: Slope Calculation

Tc = Time of Concentration in min 85/10 Method

L = Watershed length in metres = 400 m Longest Flow Length = 400 m

C = Runoff Coefficient = 0.25 Elevation at 85% = 89 m

Sw = Watershed Slope in % 1.3 % Elevation at 10% = 85 m

A = Watershed area in hectares 6.07 ha Length at 85/10 = 300 m

Tc = 50.4 min Slope = 0.013 m/m

Time to Peak Calculation (for hydrologic modelling if required)

Tp = 2/3 Tc

Tp = 33.6 min

Use Tp = 33.6 min

0.56 hr

Time of Concentration - predevelopment

(Based on Curve Number for Yr Return Period)
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Calculate Time of Concentration by Airport Method

Tc = 3.26 x (1.1 - C) x L0.5

Sw
0.33

Where: Slope Calculation

Tc = Time of Concentration in min 85/10 Method

L = Watershed length in metres = 100 m Longest Flow Length = 100 m

C = Runoff Coefficient = 0.25 Elevation at 85% = 86 m

Sw = Watershed Slope in % 1.0 % Elevation at 10% = 85.25 m

A = Watershed area in hectares 3.56 ha Length at 85/10 = 75 m

Tc = 27.7 min Slope = 0.010 m/m

Time to Peak Calculation (for hydrologic modelling if required)

Tp = 2/3 Tc

Tp = 18.5 min

Use Tp = 18.5 min

0.31 hr

Time of Concentration - predevelopment

(Based on Curve Number for Yr Return Period)
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Calculate Time of Concentration by Airport Method

Tc = 3.26 x (1.1 - C) x L0.5

Sw
0.33

Where: Slope Calculation

Tc = Time of Concentration in min 85/10 Method

L = Watershed length in metres = 400 m Longest Flow Length = 400 m

C = Runoff Coefficient = 0.5 Elevation at 85% = 90 m

Sw = Watershed Slope in % 1.0 % Elevation at 10% = 87 m

A = Watershed area in hectares 9.77 ha Length at 85/10 = 300 m

Tc = 39.1 min Slope = 0.010 m/m

Time to Peak Calculation (for hydrologic modelling if required)

Tp = 2/3 Tc

Tp = 26.1 min

Use Tp = 26.1 min

0.43 hr

Time of Concentration - predevelopment

(Based on Curve Number for Yr Return Period)
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Calculate Time of Concentration by Airport Method

Tc = 3.26 x (1.1 - C) x L0.5

Sw
0.33

Where: Slope Calculation

Tc = Time of Concentration in min 85/10 Method

L = Watershed length in metres = 250 m Longest Flow Length = 250 m

C = Runoff Coefficient = 0.5 Elevation at 85% = 85 m

Sw = Watershed Slope in % 0.4 % Elevation at 10% = 84.25 m

A = Watershed area in hectares 18.76 ha Length at 85/10 = 187.5 m

Tc = 41.8 min Slope = 0.004 m/m

Time to Peak Calculation (for hydrologic modelling if required)

Tp = 2/3 Tc

Tp = 27.9 min

Use Tp = 27.9 min

0.46 hr

Time of Concentration - predevelopment

(Based on Curve Number for Yr Return Period)
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Pond Sizing Bryon Keene, P.Eng.

BMP Type: Pond Type:

Dimensions (Select from Quality, Quantity or Combined)

Elevation (m) Depth (m) Length (m) Width (m) Area (m2)

Top of Pond Berm 85.8 0.30 (Pond Freeboard) 14,049

Full Storage (Active) 85.5 0.90 220.0 60.0 13,200

Top of Extended Detention 84.9 0.30 214.0 54.0 13,200

Top of Permanent Pool 84.60 1.0 211.0 51.0 10,761

Bottom of Pond 83.60 1.9 201.0 41.0 8,241

Constraints

Length:Width Ratio Full  _:1 3 Side Slope   _:1 5

First Guess for Active Storage Active Storage Check

Assume Full Depth of Runoff Volume (m3) 9,175 Active storage available (cu.m) 10,770.3

Volume of Active Storage is OK

Permanent Pool Storage (m3/ha) at 45% Imp

Imperviousness (percent) 45.0% Enhanced Normal Basic

Protection Level Enhanced (per MOE, 2003) 125.0 60.0 27.5

(Select from Enhanced, Normal, Basic, or User Defined)

Land Area (ha) 35.87 Extended Detention (m3/ha) 40

Storage Voume (m3) Required Provided Surplus Check

Permanent Pool (Dead) 4,484 9,484 5,001 OK

Extended Detention Greater 1,435 3,347 1,912 OK

Erosion - 25mm Event of 3,010 3,347 337 OK

Total Quality 7,494

Quality Summary and Check

Quality Control Criteria

2018-12-18

Combined

Quantity Control

Quality Control

Wetpond



Stormwater Management Report 
County Club Estates 

Kaitlin Corporation  XI 
December 21, 2018 

 

Pond 1 

 

  

Select Pond Control

Active Storage Calculations

Full Storage Elevation (m) 85.5 Select Storage Value Method

Depth of Active Storage (m) 0.9

Bottom of Active Storage (m) 84.6

Active Volume (cu.m) 10,770 (approx)

Select Stage Increment (m) 0.1

(not less than 0.01 m) Formula Formula Formula

Q = CAo(2gh)^0.5 Q = 1.84LH (̂3/2) Q = 1.67LH13/2

Invert = 84.60 m Invert = 84.90 m Invert = 85.50 m

Coeff = 0.60 Coeff = 0.60 Length 2.0 m

Orifice Dia = 0.3 m Length = 1.00 m

0.3 m Circular? No (Select Yes or No) End Contractions: Reduces L by 0.2H (No End Contractions)

Area = 0.058 m2

Obvert = 84.90 m

Elevation Length Width Incr Vol Cum vol Weir (H) Head  (h) Flow (Q) Head  (H) Head  (h) Flow (Q) Head  (H) Flow (Q)

m m m m3 m3 m m cms m m cms m cms cms

84.6 211 51 0 0 0.000 -0.150 0.000 0.000 -0.500 0.000 0.000 0.000 0.0000

84.7 212 52 1,089 1,089 0.100 -0.050 0.004 0.000 -0.500 0.000 0.000 0.000 0.0044

84.8 213 53 1,116 2,205 0.200 0.050 0.024 0.000 -0.500 0.000 0.000 0.000 0.0238

84.9 214 54 1,142 3,347 0.300 0.150 0.060 0.000 -0.500 0.000 0.000 0.000 0.0595

85 215 55 1,169 4,516 0.400 0.250 0.077 0.100 -0.400 0.057 0.000 0.000 0.1339

85.1 216 56 1,196 5,712 0.500 0.350 0.091 0.200 -0.300 0.158 0.000 0.000 0.2489

85.2 217 57 1,223 6,935 0.600 0.450 0.103 0.300 -0.200 0.284 0.000 0.000 0.3873

85.3 218 58 1,251 8,186 0.700 0.550 0.114 0.400 -0.100 0.428 0.000 0.000 0.5423

85.4 219 59 1,278 9,464 0.800 0.650 0.124 0.500 0.000 0.585 0.000 0.000 0.7094

85.5 220 60 1,306 10,770 0.900 0.750 0.133 0.600 0.100 0.753 0.000 0.000 0.8857

85.6 221 61 1,334 12,104 1.000 0.850 0.142 0.700 0.200 0.927 0.100 0.106 1.1741

85.7 222 62 1,362 13,467 1.100 0.950 0.150 0.800 0.300 1.106 0.200 0.299 1.5545

85.8 223 63 1,391 14,857 1.200 1.050 0.158 0.900 0.400 1.288 0.300 0.549 1.9946

Determine Stage - Storage - Discharge Relationship

Outlet 1

Orifice

Low Flow Outlet (Orifice) Sharp Crested Weir Emergency Spillway

Outlet 2 Outlet 3

Sharp Crested Weir

Outlets 1, 2 and 3

Total 

Discharge

Broad Crested Weir

Emergency Spillway

Auto
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Bryon Keene, P.Eng.

2018-12-18

Length (m)= 211 Side Slope (X:1) = 5

Width (m)= 51 Depth (m) = 1 Average

Bot Width (m) = 41

Select Forebay Length (m) = 70.33

Assume 1/3 of Permanent Pool Length

Calculate Settling Length (m) = 15.0 OK

Equation 4.5 (MOE, 2003)

Where:

r = 1.38 = L:W  ratio of forebay

Qp = 0.049 = Peak Outflow Rate during Quality Event (cms)

Vs = 0.0003 = Settling Velocity for 0.15mm dia particle

Calculate Dispersion Length (m) = 39.7 OK

Equation 4.6 (MOE, 2003)

Where:

Q = 2.480 = Inlet Flow Rate (cms)

d = 1 = Depth of Permanent Pool in Forebay (m)

Vf  = 0.5 = Maximum Velocity in the Forebay (m/s)

Min. Forebay Deep Zone Bottom Width (m) = 5.0 OK

Equation 4.7 (MOE, 2003)

Where:

Dist = 39.7 = Dispersion Length (m) from Equation 4.6

Check Average Inflow Velocity < 0.15 (m/s) 0.05 OK

Where:

V = Average Velocity in Forebay (m/s)

Q = 2.48 = Inlet Flow Rate (cms)

A = 46.00 = Cross-sectional Area (m2)

Forebay Sizing
Country Club Estates

Permanent Pool Dimensions

 𝑖𝑠𝑡𝑎𝑛 𝑒 = 
  𝑝

  

 𝑖𝑠𝑡𝑎𝑛 𝑒 = 
  

𝑑  

 𝑖𝑑𝑡ℎ= 
 𝑖𝑠𝑡

 

 = 
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Bryon Keene, P.Eng.

2018-12-18

Tributary Area = 35.87 ha

Imperviousness = 45.0%

Sediment Loading at 45% = 1.25 m3/ha Basic 27.5 986.4         60%

Required Protection  = Enhanced 80% Normal 60.0 2,152.2       70%

Target Maint. Removal Efficiency = 75% Enhanced 125.0 4,483.8       80%

5% below design efficiency of 80%

Volume (m3) Depth (m)

Permanent Pool 9,484 1

Main 5 :1 Added Sediment Storage (Forebay) 0.0 0

Forebay 3 :1 Total 9,484 1

Required 4,484

Surplus 5,001

Length Width Depth Volume Length Width Depth Volume

84.6 70.33 51 1.0 3,057.8 211 51 1 9,484

83.6 62.33 41 0 0.0 62.33 41 0 0.0

83.6 62.33 41 0 0.0

Total 3,058 Total 9,484

Year
Forebay 

Volume

P.P. 

Storage 

Available

P.P. % of 

Req'd

Removal 

Efficiency

Sediment 

Removal

Sediment 

Deposition 

in year

Total 

Sediment 

Accum.

Volume of 

Forebay 

Remaining

Volume of 

P.P. 

Remaining

Sediment 

Depth in 

Forebay

m3 m3 % % m3/ha m3 m3 m3 m3 m

1 3,058 9,484 212% 80.0% 1.00 35.9 35.9 3,022 9,448 0.01

2 3,022 9,448 211% 80.0% 1.00 35.9 71.7 2,986 9,413 0.03

3 2,986 9,413 210% 80.0% 1.00 35.9 107.6 2,950 9,377 0.04

4 2,950 9,377 209% 80.0% 1.00 35.9 143.5 2,914 9,341 0.06

5 2,914 9,341 208% 80.0% 1.00 35.9 179.4 2,878 9,305 0.07

6 2,878 9,305 208% 80.0% 1.00 35.9 215.2 2,843 9,269 0.08

7 2,843 9,269 207% 80.0% 1.00 35.9 251.1 2,807 9,233 0.10

8 2,807 9,233 206% 80.0% 1.00 35.9 287.0 2,771 9,197 0.11

9 2,771 9,197 205% 80.0% 1.00 35.9 322.8 2,735 9,162 0.12

10 2,735 9,162 204% 80.0% 1.00 35.9 358.7 2,699 9,126 0.14

11 2,699 9,126 204% 80.0% 1.00 35.9 394.6 2,663 9,090 0.15

12 2,663 9,090 203% 80.0% 1.00 35.9 430.4 2,627 9,054 0.16

13 2,627 9,054 202% 80.0% 1.00 35.9 466.3 2,592 9,018 0.18

14 2,592 9,018 201% 80.0% 1.00 35.9 502.2 2,556 8,982 0.19

15 2,556 8,982 200% 80.0% 1.00 35.9 538.1 2,520 8,946 0.20

16 2,520 8,946 200% 80.0% 1.00 35.9 573.9 2,484 8,910 0.22

17 2,484 8,910 199% 80.0% 1.00 35.9 609.8 2,448 8,875 0.23

18 2,448 8,875 198% 80.0% 1.00 35.9 645.7 2,412 8,839 0.24

19 2,412 8,839 197% 80.0% 1.00 35.9 681.5 2,376 8,803 0.25

20 2,376 8,803 196% 80.0% 1.00 35.9 717.4 2,340 8,767 0.27

21 2,340 8,767 196% 80.0% 1.00 35.9 753.3 2,305 8,731 0.28

22 2,305 8,731 195% 80.0% 1.00 35.9 789.1 2,269 8,695 0.29

23 2,269 8,695 194% 80.0% 1.00 35.9 825.0 2,233 8,659 0.31

24 2,233 8,659 193% 80.0% 1.00 35.9 860.9 2,197 8,623 0.32

25 2,197 8,623 192% 80.0% 1.00 35.9 896.8 2,161 8,588 0.33

26 2,161 8,588 192% 80.0% 1.00 35.9 932.6 2,125 8,552 0.34

27 2,125 8,552 191% 80.0% 1.00 35.9 968.5 2,089 8,516 0.35

28 2,089 8,516 190% 80.0% 1.00 35.9 1004.4 2,053 8,480 0.37

29 2,053 8,480 189% 80.0% 1.00 35.9 1040.2 2,018 8,444 0.38

30 2,018 8,444 188% 80.0% 1.00 35.9 1076.1 1,982 8,408 0.39

Pond Data

Top of Permanent Pool

Entire PondForebay

Berm Slopes

ElevationPond Feature

Bottom of Main Pond

Bottom of Forebay

Maintenance Interval Calculation

Sediment Storage Calculations
Country Club Estates

Development Constraints

Permanent Pool Sizing - Calculations

m3 / ha @ 

45% Imp
Treatment Options

Permanent Pool Sizing Criteria per M OE, 2003

Removal 

Efficiency

Volume 

Req'd
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Pond Sizing Bryon Keene, P.Eng.

BMP Type: Pond Type:

Dimensions (Select from Quality, Quantity or Combined)

Elevation (m) Depth (m) Length (m) Width (m) Area (m2)

Top of Pond Berm 86.3 0.30 (Pond Freeboard) 9,169

Full Storage (Active) 86 0.50 170.0 50.0 8,500

Top of Extended Detention 85.7 0.20 167.0 47.0 8,500

Top of Permanent Pool 85.50 1.0 165.0 45.0 7,425

Bottom of Pond 84.50 1.5 155.0 35.0 5,425

Constraints

Length:Width Ratio Full  _:1 3 Side Slope   _:1 5

First Guess for Active Storage Active Storage Check

Assume Full Depth of Runoff Volume (m3) 2,407 Active storage available (cu.m) 3,979.2

Volume of Active Storage is OK

Permanent Pool Storage (m3/ha) at 45% Imp

Imperviousness (percent) 45.0% Enhanced Normal Basic

Protection Level Enhanced (per MOE, 2003) 125.0 60.0 27.5

(Select from Enhanced, Normal, Basic, or User Defined)

Land Area (ha) 9.41 Extended Detention (m3/ha) 40

Storage Voume (m3) Required Provided Surplus Check

Permanent Pool (Dead) 1,176 6,408 5,232 OK

Extended Detention Greater 376 1,527 1,151 OK

Erosion - 25mm Event of 1,095 1,527 432 OK

Total Quality 2,271

2018-12-21

Combined

Quantity Control

Quality Control

Wetpond

Quality Summary and Check

Quality Control Criteria
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Select Pond Control

Active Storage Calculations

Full Storage Elevation (m) 86 Select Storage Value Method

Depth of Active Storage (m) 0.5

Bottom of Active Storage (m) 85.5

Active Volume (cu.m) 3,979 (approx)

Select Stage Increment (m) 0.05

(not less than 0.01 m) Formula Formula Formula

Q = CAo(2gh)^0.5 Q = 1.84LH (̂3/2) Q = 1.67LH13/2

Invert = 85.50 m Invert = 85.70 m Invert = 86.00 m

Coeff = 0.60 Coeff = 0.60 Length 2.0 m

Orifice Dia = 0.2 m Length = 0.50 m

0.2 m Circular? No (Select Yes or No) End Contractions: Reduces L by 0.2H (No End Contractions)

Area = 0.026 m2

Obvert = 85.70 m

Elevation Length Width Incr Vol Cum vol Weir (H) Head  (h) Flow (Q) Head  (H) Head  (h) Flow (Q) Head  (H) Flow (Q)

m m m m3 m3 m m cms m m cms m cms cms

85.5 165 45 0 0 0.000 -0.100 0.000 0.000 -0.250 0.000 0.000 0.000 0.0000

85.55 165.5 45.5 374 374 0.050 -0.050 0.001 0.000 -0.250 0.000 0.000 0.000 0.0008

85.6 166 46 379 753 0.100 0.000 0.004 0.000 -0.250 0.000 0.000 0.000 0.0044

85.65 166.5 46.5 384 1,137 0.150 0.050 0.012 0.000 -0.250 0.000 0.000 0.000 0.0118

85.7 167 47 390 1,527 0.200 0.100 0.022 0.000 -0.250 0.000 0.000 0.000 0.0216

85.75 167.5 47.5 395 1,922 0.250 0.150 0.026 0.050 -0.200 0.010 0.000 0.000 0.0365

85.8 168 48 401 2,323 0.300 0.200 0.031 0.100 -0.150 0.028 0.000 0.000 0.0585

85.85 168.5 48.5 406 2,729 0.350 0.250 0.034 0.150 -0.100 0.050 0.000 0.000 0.0844

85.9 169 49 411 3,140 0.400 0.300 0.037 0.200 -0.050 0.076 0.000 0.000 0.1131

85.95 169.5 49.5 417 3,557 0.450 0.350 0.040 0.250 0.000 0.104 0.000 0.000 0.1439

86 170 50 422 3,979 0.500 0.400 0.043 0.300 0.050 0.133 0.000 0.000 0.1762

86.05 170.5 50.5 428 4,407 0.550 0.450 0.046 0.350 0.100 0.164 0.050 0.037 0.2470

86.1 171 51 433 4,840 0.600 0.500 0.048 0.400 0.150 0.196 0.100 0.106 0.3494

86.15 171.5 51.5 439 5,279 0.650 0.550 0.051 0.450 0.200 0.228 0.150 0.194 0.4724

86.2 172 52 444 5,723 0.700 0.600 0.053 0.500 0.250 0.260 0.200 0.299 0.6119

86.25 172.5 52.5 450 6,173 0.750 0.650 0.055 0.550 0.300 0.293 0.250 0.418 0.7653

86.3 173 53 456 6,629 0.800 0.700 0.057 0.600 0.350 0.325 0.300 0.549 0.9309

Determine Stage - Storage - Discharge Relationship

Outlets 1, 2 and 3

Total 

Discharge

Broad Crested Weir

Emergency Spillway

Auto

Outlet 1

Orifice

Low Flow Outlet (Orifice) Sharp Crested Weir Emergency Spillway

Outlet 2 Outlet 3

Sharp Crested Weir
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Bryon Keene, P.Eng.

2018-12-21

Length (m)= 165 Side Slope (X:1) = 5

Width (m)= 45 Depth (m) = 1 Average

Bot Width (m) = 35

Select Forebay Length (m) = 55

Assume 1/3 of Permanent Pool Length

Calculate Settling Length (m) = 6.7 OK

Equation 4.5 (MOE, 2003)

Where:

r = 1.22 = L:W  ratio of forebay

Qp = 0.011 = Peak Outflow Rate during Quality Event (cms)

Vs = 0.0003 = Settling Velocity for 0.15mm dia particle

Calculate Dispersion Length (m) = 17.0 OK

Equation 4.6 (MOE, 2003)

Where:

Q = 1.060 = Inlet Flow Rate (cms)

d = 1 = Depth of Permanent Pool in Forebay (m)

Vf  = 0.5 = Maximum Velocity in the Forebay (m/s)

Min. Forebay Deep Zone Bottom Width (m) = 2.1 OK

Equation 4.7 (MOE, 2003)

Where:

Dist = 17.0 = Dispersion Length (m) from Equation 4.6

Check Average Inflow Velocity < 0.15 (m/s) 0.03 OK

Where:

V = Average Velocity in Forebay (m/s)

Q = 1.06 = Inlet Flow Rate (cms)

A = 40.00 = Cross-sectional Area (m2)

Forebay Sizing
Country Club Estates

Permanent Pool Dimensions
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Bryon Keene, P.Eng.

2018-12-21

Tributary Area = 9.41 ha

Imperviousness = 45.0%

Sediment Loading at 45% = 1.25 m3/ha Basic 27.5 258.8         60%

Required Protection  = Enhanced 80% Normal 60.0 564.6         70%

Target Maint. Removal Efficiency = 75% Enhanced 125.0 1,176.3       80%

5% below design efficiency of 80%

Volume (m3) Depth (m)

Permanent Pool 6,408 1

Main 5 :1 Added Sediment Storage (Forebay) 0.0 0

Forebay 3 :1 Total 6,408 1

Required 1,176

Surplus 5,232

Length Width Depth Volume Length Width Depth Volume

85.5 55 45 1.0 2,046.7 165 45 1 6,408

84.5 47 35 0 0.0 47 35 0 0.0

84.5 47 35 0 0.0

Total 2,047 Total 6,408

Year
Forebay 

Volume

P.P. 

Storage 

Available

P.P. % of 

Req'd

Removal 

Efficiency

Sediment 

Removal

Sediment 

Deposition 

in year

Total 

Sediment 

Accum.

Volume of 

Forebay 

Remaining

Volume of 

P.P. 

Remaining

Sediment 

Depth in 

Forebay

m3 m3 % % m3/ha m3 m3 m3 m3 m

1 2,047 6,408 545% 80.0% 1.00 9.4 9.4 2,037 6,399 0.01

2 2,037 6,399 544% 80.0% 1.00 9.4 18.8 2,028 6,390 0.01

3 2,028 6,390 543% 80.0% 1.00 9.4 28.2 2,018 6,380 0.02

4 2,018 6,380 542% 80.0% 1.00 9.4 37.6 2,009 6,371 0.02

5 2,009 6,371 542% 80.0% 1.00 9.4 47.1 2,000 6,361 0.03

6 2,000 6,361 541% 80.0% 1.00 9.4 56.5 1,990 6,352 0.03

7 1,990 6,352 540% 80.0% 1.00 9.4 65.9 1,981 6,342 0.04

8 1,981 6,342 539% 80.0% 1.00 9.4 75.3 1,971 6,333 0.04

9 1,971 6,333 538% 80.0% 1.00 9.4 84.7 1,962 6,324 0.05

10 1,962 6,324 538% 80.0% 1.00 9.4 94.1 1,953 6,314 0.06

11 1,953 6,314 537% 80.0% 1.00 9.4 103.5 1,943 6,305 0.06

12 1,943 6,305 536% 80.0% 1.00 9.4 112.9 1,934 6,295 0.07

13 1,934 6,295 535% 80.0% 1.00 9.4 122.3 1,924 6,286 0.07

14 1,924 6,286 534% 80.0% 1.00 9.4 131.7 1,915 6,277 0.08

15 1,915 6,277 534% 80.0% 1.00 9.4 141.2 1,906 6,267 0.08

16 1,906 6,267 533% 80.0% 1.00 9.4 150.6 1,896 6,258 0.09

17 1,896 6,258 532% 80.0% 1.00 9.4 160.0 1,887 6,248 0.10

18 1,887 6,248 531% 80.0% 1.00 9.4 169.4 1,877 6,239 0.10

19 1,877 6,239 530% 80.0% 1.00 9.4 178.8 1,868 6,230 0.11

20 1,868 6,230 530% 80.0% 1.00 9.4 188.2 1,858 6,220 0.11

21 1,858 6,220 529% 80.0% 1.00 9.4 197.6 1,849 6,211 0.12

22 1,849 6,211 528% 80.0% 1.00 9.4 207.0 1,840 6,201 0.12

23 1,840 6,201 527% 80.0% 1.00 9.4 216.4 1,830 6,192 0.13

24 1,830 6,192 526% 80.0% 1.00 9.4 225.8 1,821 6,182 0.13

25 1,821 6,182 526% 80.0% 1.00 9.4 235.3 1,811 6,173 0.14

26 1,811 6,173 525% 80.0% 1.00 9.4 244.7 1,802 6,164 0.14

27 1,802 6,164 524% 80.0% 1.00 9.4 254.1 1,793 6,154 0.15

28 1,793 6,154 523% 80.0% 1.00 9.4 263.5 1,783 6,145 0.15

29 1,783 6,145 522% 80.0% 1.00 9.4 272.9 1,774 6,135 0.16

30 1,774 6,135 522% 80.0% 1.00 9.4 282.3 1,764 6,126 0.16

Sediment Storage Calculations
Country Club Estates

Development Constraints

Permanent Pool Sizing - Calculations

m3 / ha @ 

45% Imp
Treatment Options

Permanent Pool Sizing Criteria per M OE, 2003

Removal 

Efficiency

Volume 

Req'd

ElevationPond Feature

Bottom of Main Pond

Bottom of Forebay

Maintenance Interval Calculation

Pond Data

Top of Permanent Pool

Entire PondForebay

Berm Slopes
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Quality Control 
 

=============================================================================== 

   

        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    I N T E R H Y M O 

       O   O    T      T    H   H   Y Y   MM MM  O   O   * * * 1989a * * * 

       O   O    T      T    HHHHH    Y    M M M  O   O 

       O   O    T      T    H   H    Y    M   M  O   O    

        OOO     T      T    H   H    Y    M   M   OOO    __________01636 

  

Distributed by the INTERHYMO Centre. Copyright (c), 1989.  Paul Wisner & Assoc. 

   

   

  Input   filename: kaitqul.dat                                                  

  Output  filename: kaitqul.out                                                  

  Summary filename: kaitqul.sum                                                  

  

  

   

   

DATE: 09-25-2010                      TIME: 20:32:16   

  

   

COMMENTS: ____________________________________________________________ 

  

   

------------------------------------------------------------------------------- 

*                                                                               

  **************************** 

  ** SIMULATION NUMBER:   1 ** 

  **************************** 

   

*                                                                               

*                   Kaitlin Corp - Country Club Estates                         

*                   Belleville Road, Wellington, ON                             

*                   Belleville Rainfall from AES December 2014 Curves           

*                   6Hr SCS Type II Rainfall Distribution                       

*                   (6Hr was used in Lane Creek Water Management Study, 1979)   

*                   December 18, 2018                                           

*       Bryon Keene, P.Eng.                                                     

*                                                                               

*                   Preliminary Pond Sizing - Quality                           

*                                                                               

*****************************************************************************   

*                   Quality Storm - 25mm Chicago - 4Hr                          

*****************************************************************************   

   

-------------------- 

|    READ STORM    |    Filename: QUALITY.STM                              
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| Ptotal= 25.00 mm |    Comments: 4 Hr Chicago 25mm                        

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

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

                  .08    1.73 |  1.08    7.10 |  2.08    4.61 |  3.08    2.28 

                  .17    1.83 |  1.17   10.69 |  2.17    4.21 |  3.17    2.19 

                  .25    1.94 |  1.25   23.51 |  2.25    3.88 |  3.25    2.11 

                  .33    2.07 |  1.33   68.86 |  2.33    3.61 |  3.33    2.04 

                  .42    2.23 |  1.42   29.90 |  2.42    3.38 |  3.42    1.97 

                  .50    2.41 |  1.50   17.13 |  2.50    3.18 |  3.50    1.91 

                  .58    2.64 |  1.58   12.05 |  2.58    3.00 |  3.58    1.86 

                  .67    2.92 |  1.67    9.35 |  2.67    2.84 |  3.67    1.80 

                  .75    3.28 |  1.75    7.68 |  2.75    2.70 |  3.75    1.75 

                  .83    3.74 |  1.83    6.55 |  2.83    2.58 |  3.83    1.70 

                  .92    4.41 |  1.92    5.73 |  2.92    2.47 |  3.92    1.66 

                 1.00    5.41 |  2.00    5.10 |  3.00    2.37 |  4.00    1.62 

   

------------------------------------------------------------------------------- 

  

*                   Draining to Pond #1 (West Pond)                             

*                   Catchment 401                                               

-------------------- 

| DESIGN           | 

| STANDHYD  (0401) |   Area    (ha)=   4.36 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  45.00   Dir. Conn.(%)=  45.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       1.96         2.40 

     Dep. Storage     (mm)=       1.50         5.00 

     Average Slope     (%)=       1.00         1.00 

     Length            (m)=     170.00        40.00 

     Mannings n           =       .013         .250 

  

     Max.eff.Inten.(mm/hr)=      49.38         2.60 

                over (min)       10.00        40.00 

     Storage Coeff.  (min)=       4.66 (ii)   42.09 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        45.00 

     Unit Hyd. peak  (cms)=        .22          .03 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .28          .01            .28 (iii) 

     TIME TO PEAK    (hrs)=       1.58         2.50           1.58 

     RUNOFF VOLUME    (mm)=      23.50         3.21          12.28 

     TOTAL RAINFALL   (mm)=      25.00        25.00          25.00 

     RUNOFF COEFFICIENT   =        .94          .13            .49 

  

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

  

       (i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES: 

            CN*  =  70.8    Ia = Dep. Storage  (Above) 

      (ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL 

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

  

------------------------------------------------------------------------------- 

*                   Catchment 402                                               

-------------------- 

| DESIGN           | 

| STANDHYD  (0402) |   Area    (ha)=  20.44 

|ID= 2 DT= 5.0 min |   Total Imp(%)=  45.00   Dir. Conn.(%)=  45.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       9.20        11.24 

     Dep. Storage     (mm)=       1.50         5.00 

     Average Slope     (%)=       1.00         1.00 

     Length            (m)=     369.00        40.00 

     Mannings n           =       .013         .250 

  

     Max.eff.Inten.(mm/hr)=      49.38         2.60 

                over (min)       10.00        40.00 

     Storage Coeff.  (min)=       7.42 (ii)   44.85 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        45.00 

     Unit Hyd. peak  (cms)=        .17          .03 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.07          .04           1.07 (iii) 

     TIME TO PEAK    (hrs)=       1.75         2.67           1.75 

     RUNOFF VOLUME    (mm)=      23.50         3.21          12.32 

     TOTAL RAINFALL   (mm)=      25.00        25.00          25.00 

     RUNOFF COEFFICIENT   =        .94          .13            .49 

  

  

       (i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES: 

            CN*  =  70.8    Ia = Dep. Storage  (Above) 

      (ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

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

  

------------------------------------------------------------------------------- 

*                   Catchment 301                                               

-------------------- 

| CALIB            | 

| NASHYD    (0301) |   Area    (ha)=   9.77   Curve Number   (CN)= 70.8 

|ID= 3 DT= 5.0 min |   Ia      (mm)=   8.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .43 

  

     Unit Hyd Qpeak  (cms)=    .87 

  

     PEAK FLOW       (cms)=    .03 (i) 

     TIME TO PEAK    (hrs)=   2.08 

     RUNOFF VOLUME    (mm)=   2.36 

     TOTAL RAINFALL   (mm)=  25.00 

     RUNOFF COEFFICIENT   =    .09 
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     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

*                   Catchment 404                                               

-------------------- 

| DESIGN           | 

| STANDHYD  (0404) |   Area    (ha)=   1.30 

|ID= 4 DT= 5.0 min |   Total Imp(%)=  45.00   Dir. Conn.(%)=  45.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=        .58          .71 

     Dep. Storage     (mm)=       1.50         5.00 

     Average Slope     (%)=       1.00         1.00 

     Length            (m)=      93.00        40.00 

     Mannings n           =       .013         .250 

  

     Max.eff.Inten.(mm/hr)=      49.38         2.60 

                over (min)       10.00        40.00 

     Storage Coeff.  (min)=       3.24 (ii)   40.68 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        45.00 

     Unit Hyd. peak  (cms)=        .27          .03 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .10          .00            .10 (iii) 

     TIME TO PEAK    (hrs)=       1.50         2.42           1.50 

     RUNOFF VOLUME    (mm)=      23.50         3.21          12.15 

     TOTAL RAINFALL   (mm)=      25.00        25.00          25.00 

     RUNOFF COEFFICIENT   =        .94          .13            .49 

  

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

  

       (i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES: 

            CN*  =  70.8    Ia = Dep. Storage  (Above) 

      (ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

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

  

------------------------------------------------------------------------------- 

  

-------------------- 

| ADD HYD   (0301) | 

|   1 +  2 =  6    |         AREA    QPEAK    TPEAK     R.V. 

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

          ID1= 1 (0401):     4.36      .28     1.58    12.28 

        + ID2= 2 (0402):    20.44     1.07     1.75    12.32 

          ================================================== 

          ID = 6 (0301):    24.80     1.20     1.75    12.32 

  

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

  

------------------------------------------------------------------------------- 
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-------------------- 

| ADD HYD   (0302) | 

|   6 +  4 =  7    |         AREA    QPEAK    TPEAK     R.V. 

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

          ID1= 6 (0301):    24.80     1.20     1.75    12.32 

        + ID2= 4 (0404):     1.30      .10     1.50    12.15 

          ================================================== 

          ID = 7 (0302):    26.10     1.22     1.75    12.32 

  

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

  

------------------------------------------------------------------------------- 

  

-------------------- 

| ADD HYD   (0303) | 

|   7 +  3 =  8    |         AREA    QPEAK    TPEAK     R.V. 

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

          ID1= 7 (0302):    26.10     1.22     1.75    12.32 

        + ID2= 3 (0301):     9.77      .03     2.08     2.36 

          ================================================== 

          ID = 8 (0303):    35.87     1.25     1.75     9.61 

  

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

  

------------------------------------------------------------------------------- 

*                   Quality Erosion Storage Pond 1 (West Pond)                  

-------------------- 

| RESERVOIR (0106) | 

| IN= 8---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                            .000       .000   |     .387       .694 

                            .004       .109   |     .542       .819 

                            .024       .221   |     .709       .946 

                            .060       .335   |     .886      1.077 

                            .134       .452   |    1.174      1.210 

                            .249       .571   |    1.554      1.347 

  

                                AREA     QPEAK     TPEAK       R.V. 

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

     INFLOW : ID= 8 (0303)     35.87      1.25      1.75       9.61    

     OUTFLOW: ID= 1 (0106)     35.87       .05      4.58       8.02    

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  3.90 

                   TIME SHIFT OF PEAK FLOW         (min)=170.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=   .30 

  

------------------------------------------------------------------------------- 

-------------------- 

| SAVE HYD  (0106) |   AREA       (ha)=  35.87 

| ID= 1   PCYC=*** |   QPEAK     (cms)=    .05 (i) 
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| DT= 5.0 min      |   TPEAK     (hrs)=   4.58 

--------------------   VOLUME     (mm)=   8.02 

  Filename: Pond1qu.TXT                                                  

  Comments: Quality Pond 1 Controlled                                    

  

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

  

------------------------------------------------------------------------------- 

*                   Catchment 403                                               

-------------------- 

| DESIGN           | 

| STANDHYD  (0404) |   Area    (ha)=   9.41 

|ID= 5 DT= 5.0 min |   Total Imp(%)=  45.00   Dir. Conn.(%)=  45.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       4.23         5.18 

     Dep. Storage     (mm)=       1.50         5.00 

     Average Slope     (%)=       1.00         1.00 

     Length            (m)=     250.00        40.00 

     Mannings n           =       .013         .250 

  

     Max.eff.Inten.(mm/hr)=      49.38         2.60 

                over (min)       10.00        40.00 

     Storage Coeff.  (min)=       5.87 (ii)   43.31 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        45.00 

     Unit Hyd. peak  (cms)=        .19          .03 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .55          .02            .55 (iii) 

     TIME TO PEAK    (hrs)=       1.67         2.58           1.67 

     RUNOFF VOLUME    (mm)=      23.50         3.21          12.31 

     TOTAL RAINFALL   (mm)=      25.00        25.00          25.00 

     RUNOFF COEFFICIENT   =        .94          .13            .49 

  

  

       (i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES: 

            CN*  =  70.8    Ia = Dep. Storage  (Above) 

      (ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

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

  

------------------------------------------------------------------------------- 

*                   Preliminary Pond Size for Pond 2 (East Pond)                

-------------------- 

| RESERVOIR (0107) | 

| IN= 5---> OUT= 6 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                            .000       .000   |     .113       .314 

                            .004       .075   |     .176       .398 

                            .022       .153   |     .349       .484 

                            .037       .192   |     .612       .572 
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                            .059       .232   |     .931       .663 

  

                                AREA     QPEAK     TPEAK       R.V. 

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

     INFLOW : ID= 5 (0404)      9.41       .55      1.67      12.31    

     OUTFLOW: ID= 6 (0107)      9.41       .01      4.58      10.34    

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  2.00 

                   TIME SHIFT OF PEAK FLOW         (min)=175.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=   .11 

  

------------------------------------------------------------------------------- 

-------------------- 

| SAVE HYD  (0107) |   AREA       (ha)=   9.41 

| ID= 6   PCYC=*** |   QPEAK     (cms)=    .01 (i) 

| DT= 5.0 min      |   TPEAK     (hrs)=   4.58 

--------------------   VOLUME     (mm)=  10.34 

  Filename: Pond2qu.TXT                                                  

  Comments: Quality Pond 2 Controlled                                    

  

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

  

------------------------------------------------------------------------------- 

   

 FINISH 

=============================================================================== 

  

_ 
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5-Yr  
=============================================================================== 

   

        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    I N T E R H Y M O 

       O   O    T      T    H   H   Y Y   MM MM  O   O   * * * 1989a * * * 

       O   O    T      T    HHHHH    Y    M M M  O   O 

       O   O    T      T    H   H    Y    M   M  O   O    

        OOO     T      T    H   H    Y    M   M   OOO    __________01636 

  

Distributed by the INTERHYMO Centre. Copyright (c), 1989.  Paul Wisner & Assoc. 

   

   

  Input   filename: kait5.dat                                                    

  Output  filename: kait5.out                                                    

  Summary filename: kait5.sum                                                    

  

  

   

   

DATE: 09-25-2010                      TIME: 20:32:16   

  

   

COMMENTS: ____________________________________________________________ 

  

   

------------------------------------------------------------------------------- 

*                                                                               

  **************************** 

  ** SIMULATION NUMBER:   1 ** 

  **************************** 

   

*                                                                               

*                   Kaitlin Corp - Country Club Estates                         

*                   Belleville Road, Wellington, ON                             

*                   Belleville Rainfall from AES December 2014 Curves           

*                   5-Yr 6Hr Chicago Rainfall Distribution                      

*                                                                               

*                   December 21, 2018                                           

*       Bryon Keene, P.Eng.                                                     

*                                                                               

*                   Preliminary Pond Sizing                                     

*                                                                               

*                                                                               

*****************************************************************************   

*                   2 Year Storm                                                

*****************************************************************************   

*     Pre-Development                                                           

*CHICAGO STORM       IUNITS=2 TD=1.0 HRS R=0.333 STD=5 MIN ICASE =2             

*                    (TIME, INTENSITY)= 5,89.5 10,63.6 15,49.6 30,31.2          
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*                    60,19.1 120,11.8 360,5.7 720,3.3 1440,1.9 END=-1           

*****************************************************************************   

*                   5 Year Storm                                                

*****************************************************************************   

*     Pre-Development                                                           

-------------------- 

| CHICAGO STORM    |    IDF curve parameters: A= 669.232 

| Ptotal= 47.53 mm |                          B=   4.904 

--------------------                          C=    .752 

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

  

                        Duration of storm  =  6.00 hrs 

                        Storm time step    =  5.00 min 

                        Time to peak ratio =   .33 

  

                    The CORRELATION coefficient is =  .9998 

  

                     TIME       INPUT INT.           TAB. INT. 

                    (min)        (mm/hr)              (mm/hr) 

                       5.         120.00               119.32 

                      10.          86.60                87.75 

                      15.          71.80                70.59 

                      30.          46.50                46.27 

                      60.          28.00                29.02 

                     120.          17.50                17.74 

                     360.           8.20                 7.92 

                     720.           4.90                 4.73 

                    1440.           2.70                 2.81 

  

   

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

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

                  .08    2.12 |  1.58    7.53 |  3.08    5.79 |  4.58    2.87 

                  .17    2.20 |  1.67    9.22 |  3.17    5.45 |  4.67    2.80 

                  .25    2.28 |  1.75   12.08 |  3.25    5.15 |  4.75    2.74 

                  .33    2.37 |  1.83   18.09 |  3.33    4.88 |  4.83    2.67 

                  .42    2.47 |  1.92   39.74 |  3.42    4.65 |  4.92    2.61 

                  .50    2.58 |  2.00  119.32 |  3.50    4.44 |  5.00    2.55 

                  .58    2.70 |  2.08   50.61 |  3.58    4.25 |  5.08    2.50 

                  .67    2.83 |  2.17   28.91 |  3.67    4.08 |  5.17    2.45 

                  .75    2.99 |  2.25   20.37 |  3.75    3.92 |  5.25    2.40 

                  .83    3.16 |  2.33   15.85 |  3.83    3.78 |  5.33    2.35 

                  .92    3.35 |  2.42   13.04 |  3.92    3.64 |  5.42    2.31 

                 1.00    3.58 |  2.50   11.14 |  4.00    3.52 |  5.50    2.26 

                 1.08    3.84 |  2.58    9.75 |  4.08    3.41 |  5.58    2.22 

                 1.17    4.16 |  2.67    8.70 |  4.17    3.30 |  5.67    2.18 

                 1.25    4.54 |  2.75    7.88 |  4.25    3.21 |  5.75    2.15 

                 1.33    5.01 |  2.83    7.21 |  4.33    3.11 |  5.83    2.11 

                 1.42    5.61 |  2.92    6.65 |  4.42    3.03 |  5.92    2.07 

                 1.50    6.41 |  3.00    6.19 |  4.50    2.95 |  6.00    2.04 
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------------------------------------------------------------------------------- 

*****************************************************************************   

*                   10 Year Storm                                               

*****************************************************************************   

*     Pre-Development                                                           

*CHICAGO STORM       IUNITS=2 TD=1.0 HRS R=0.333 STD=5 MIN ICASE =2             

*                    (TIME, INTENSITY)= 5,138.8 10,100 15,83.4 30,53.4          

*                    60,31.9 120,20.2 360,9.5 720,5.7 1440,3.1 END=-1           

*****************************************************************************   

*                   25 Year Storm                                               

*****************************************************************************   

*     Pre-Development                                                           

*CHICAGO STORM       IUNITS=2 TD=1.0 HRS R=0.333 STD=5 MIN ICASE =2             

*                    (TIME, INTENSITY)= 5,162.6 10,116.9 15,97.9 30,62.2        

*                    60,36.8 120,23.5 360,11.1 720,6.7 1440,3.6 END=-1          

*****************************************************************************   

*                   50 Year Storm                                               

*****************************************************************************   

*     Pre-Development                                                           

*CHICAGO STORM       IUNITS=2 TD=1.0 HRS R=0.333 STD=5 MIN ICASE =2             

*                    (TIME, INTENSITY)= 5,180.2 10,129.4 15,108.7 30,68.8       

*                    60,40.5 120,26 360,12.2 720,7.4 1440,4 END=-1              

*****************************************************************************   

*                   100 Year Storm                                              

*****************************************************************************   

*     Pre-Development                                                           

*READ STORM          6SCS100.STM                                                

*CHICAGO STORM       IUNITS=2 TD=1.0 HRS R=0.333 STD=5 MIN ICASE =2             

*                    (TIME, INTENSITY)= 5,248.3 10,147 15,113.7 30,68.9         

*                    60,50.9 120,31 360,12.3 720,6.6 1440,3.6 END=-1            

*                    This storm IDF is not used.                                

*                   Catchment 201 (Site Draining to Millennium Culvert)         

*                   -this is the same as Node A                                 

-------------------- 

| CALIB            | 

| NASHYD    (0201) |   Area    (ha)=  47.81   Curve Number   (CN)= 70.8 

|ID= 1 DT= 5.0 min |   Ia      (mm)=   8.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .92 

  

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

  

     Unit Hyd Qpeak  (cms)=   1.98 

  

     PEAK FLOW       (cms)=    .47 (i) 

     TIME TO PEAK    (hrs)=   3.33 

     RUNOFF VOLUME    (mm)=  10.74 

     TOTAL RAINFALL   (mm)=  47.53 

     RUNOFF COEFFICIENT   =    .23 

  

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

-------------------- 

| SAVE HYD  (0201) |   AREA       (ha)=  47.81 

| ID= 1   PCYC=120 |   QPEAK     (cms)=    .47 (i) 

| DT= 5.0 min      |   TPEAK     (hrs)=   3.33 

--------------------   VOLUME     (mm)=  10.74 

  Filename: 201pre.TXT                                                   

  Comments: Catchment 201 5-Yr                                           

  

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

  

------------------------------------------------------------------------------- 

*                   Catchment 301 (external flowing to Node A)                  

-------------------- 

| CALIB            | 

| NASHYD    (0301) |   Area    (ha)=   9.77   Curve Number   (CN)= 70.8 

|ID= 2 DT= 5.0 min |   Ia      (mm)=   8.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .43 

  

     Unit Hyd Qpeak  (cms)=    .87 

  

     PEAK FLOW       (cms)=    .15 (i) 

     TIME TO PEAK    (hrs)=   2.58 

     RUNOFF VOLUME    (mm)=  10.74 

     TOTAL RAINFALL   (mm)=  47.53 

     RUNOFF COEFFICIENT   =    .23 

  

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

  

------------------------------------------------------------------------------- 

*                   Total Pre-Development to Node A                             

  

-------------------- 

| ADD HYD   (0300) | 

|   1 +  2 =  4    |         AREA    QPEAK    TPEAK     R.V. 

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

          ID1= 1 (0201):    47.81      .47     3.33    10.74 

        + ID2= 2 (0301):     9.77      .15     2.58    10.74 

          ================================================== 

          ID = 4 (0300):    57.58      .57     3.17    10.74 

  

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| SAVE HYD  (0300) |   AREA       (ha)=  57.58 

| ID= 4   PCYC=120 |   QPEAK     (cms)=    .57 (i) 

| DT= 5.0 min      |   TPEAK     (hrs)=   3.17 

--------------------   VOLUME     (mm)=  10.74 

  Filename: NodeApre.TXT                                                 
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  Comments: Pre-Devel to Node A 5-Yr                                     

  

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

  

------------------------------------------------------------------------------- 

*                   Catchment 202 (Site Draining West)                          

*                   -Northerly part of the Site that drains out of Lane Cr.     

-------------------- 

| CALIB            | 

| NASHYD    (0202) |   Area    (ha)=   9.62   Curve Number   (CN)= 70.8 

|ID= 2 DT= 5.0 min |   Ia      (mm)=   8.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .59 

  

     Unit Hyd Qpeak  (cms)=    .62 

  

     PEAK FLOW       (cms)=    .12 (i) 

     TIME TO PEAK    (hrs)=   2.83 

     RUNOFF VOLUME    (mm)=  10.73 

     TOTAL RAINFALL   (mm)=  47.53 

     RUNOFF COEFFICIENT   =    .23 

  

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

  

------------------------------------------------------------------------------- 

-------------------- 

| SAVE HYD  (0202) |   AREA       (ha)=   9.62 

| ID= 2   PCYC= 95 |   QPEAK     (cms)=    .12 (i) 

| DT= 5.0 min      |   TPEAK     (hrs)=   2.83 

--------------------   VOLUME     (mm)=  10.73 

  Filename: 202pre.TXT                                                   

  Comments: Catchment 202 5-Yr                                           

  

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

  

------------------------------------------------------------------------------- 

*                   Catchment 203 (Site Draining East)                          

*                   -North part of the Site that drains E of Belleville Rd      

-------------------- 

| CALIB            | 

| NASHYD    (0203) |   Area    (ha)=  23.46   Curve Number   (CN)= 70.8 

|ID= 3 DT= 5.0 min |   Ia      (mm)=   8.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .80 

  

     Unit Hyd Qpeak  (cms)=   1.12 

  

     PEAK FLOW       (cms)=    .25 (i) 

     TIME TO PEAK    (hrs)=   3.17 

     RUNOFF VOLUME    (mm)=  10.74 

     TOTAL RAINFALL   (mm)=  47.53 

     RUNOFF COEFFICIENT   =    .23 
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     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| SAVE HYD  (0203) |   AREA       (ha)=  23.46 

| ID= 3   PCYC=109 |   QPEAK     (cms)=    .25 (i) 

| DT= 5.0 min      |   TPEAK     (hrs)=   3.17 

--------------------   VOLUME     (mm)=  10.74 

  Filename: 203pre.TXT                                                   

  Comments: Catchment 203 5-Yr                                           

  

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

  

------------------------------------------------------------------------------- 

*                   Catchment 204 (East of Belleville Rd draining E)            

*                   -E of Belleville Rd that drains onto private lands          

-------------------- 

| CALIB            | 

| NASHYD    (0204) |   Area    (ha)=   6.28   Curve Number   (CN)= 70.8 

|ID= 4 DT= 5.0 min |   Ia      (mm)=   8.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .48 

  

     Unit Hyd Qpeak  (cms)=    .50 

  

     PEAK FLOW       (cms)=    .09 (i) 

     TIME TO PEAK    (hrs)=   2.67 

     RUNOFF VOLUME    (mm)=  10.73 

     TOTAL RAINFALL   (mm)=  47.53 

     RUNOFF COEFFICIENT   =    .23 

  

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

  

------------------------------------------------------------------------------- 

-------------------- 

| SAVE HYD  (0204) |   AREA       (ha)=   6.28 

| ID= 4   PCYC= 89 |   QPEAK     (cms)=    .09 (i) 

| DT= 5.0 min      |   TPEAK     (hrs)=   2.67 

--------------------   VOLUME     (mm)=  10.73 

  Filename: 204pre.TXT                                                   

  Comments: Catchment 204 5-Yr                                           

  

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

  

------------------------------------------------------------------------------- 

*                   Catchment 205 (Site Draining East)                          

*                   -East of Belleville Rd that drains to Lane Cr directly      

-------------------- 

| CALIB            | 

| NASHYD    (0205) |   Area    (ha)=   9.31   Curve Number   (CN)= 70.8 

|ID= 5 DT= 5.0 min |   Ia      (mm)=   8.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .56 
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     Unit Hyd Qpeak  (cms)=    .63 

  

     PEAK FLOW       (cms)=    .12 (i) 

     TIME TO PEAK    (hrs)=   2.75 

     RUNOFF VOLUME    (mm)=  10.73 

     TOTAL RAINFALL   (mm)=  47.53 

     RUNOFF COEFFICIENT   =    .23 

  

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

  

------------------------------------------------------------------------------- 

-------------------- 

| SAVE HYD  (0205) |   AREA       (ha)=   9.31 

| ID= 5   PCYC= 93 |   QPEAK     (cms)=    .12 (i) 

| DT= 5.0 min      |   TPEAK     (hrs)=   2.75 

--------------------   VOLUME     (mm)=  10.73 

  Filename: 205pre.TXT                                                   

  Comments: Catchment 205 5-Yr                                           

  

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

  

------------------------------------------------------------------------------- 

*                   Catchment 206 (Site Draining East)                          

*                   -East of Belleville Rd, south of Lane Creek                 

-------------------- 

| CALIB            | 

| NASHYD    (0206) |   Area    (ha)=   3.56   Curve Number   (CN)= 70.8 

|ID= 6 DT= 5.0 min |   Ia      (mm)=   8.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .31 

  

     Unit Hyd Qpeak  (cms)=    .44 

  

     PEAK FLOW       (cms)=    .07 (i) 

     TIME TO PEAK    (hrs)=   2.42 

     RUNOFF VOLUME    (mm)=  10.73 

     TOTAL RAINFALL   (mm)=  47.53 

     RUNOFF COEFFICIENT   =    .23 

  

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

  

------------------------------------------------------------------------------- 

-------------------- 

| SAVE HYD  (0206) |   AREA       (ha)=   3.56 

| ID= 6   PCYC= 81 |   QPEAK     (cms)=    .07 (i) 

| DT= 5.0 min      |   TPEAK     (hrs)=   2.42 

--------------------   VOLUME     (mm)=  10.73 

  Filename: 206pre.TXT                                                   

  Comments: Catchment 206 5-Yr                                           

  

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

*                 Total east side                                               

  

-------------------- 

| ADD HYD   (0300) | 

|   4 +  5 =  7    |         AREA    QPEAK    TPEAK     R.V. 

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

          ID1= 4 (0204):     6.28      .09     2.67    10.73 

        + ID2= 5 (0205):     9.31      .12     2.75    10.73 

          ================================================== 

          ID = 7 (0300):    15.59      .21     2.75    10.73 

  

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

  

------------------------------------------------------------------------------- 

  

-------------------- 

| ADD HYD   (0300) | 

|   7 +  6 =  8    |         AREA    QPEAK    TPEAK     R.V. 

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

          ID1= 7 (0300):    15.59      .21     2.75    10.73 

        + ID2= 6 (0206):     3.56      .07     2.42    10.73 

          ================================================== 

          ID = 8 (0300):    19.15      .27     2.67    10.73 

  

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

  

------------------------------------------------------------------------------- 

****************************************************************************    

*                 Post-Development                                              

****************************************************************************    

*                   Draining to Pond #1 (West Pond)                             

*                   Catchment 401                                               

-------------------- 

| DESIGN           | 

| STANDHYD  (0401) |   Area    (ha)=   4.36 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  45.00   Dir. Conn.(%)=  45.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       1.96         2.40 

     Dep. Storage     (mm)=       1.50         5.00 

     Average Slope     (%)=       1.00         1.00 

     Length            (m)=     170.00        40.00 

     Mannings n           =       .013         .250 

  

     Max.eff.Inten.(mm/hr)=      84.97        13.69 

                over (min)       10.00        20.00 

     Storage Coeff.  (min)=       3.75 (ii)   23.00 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        25.00 

     Unit Hyd. peak  (cms)=        .25          .05 
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                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .53          .05            .53 (iii) 

     TIME TO PEAK    (hrs)=       2.17         2.58           2.17 

     RUNOFF VOLUME    (mm)=      45.86        12.20          27.31 

     TOTAL RAINFALL   (mm)=      47.53        47.53          47.53 

     RUNOFF COEFFICIENT   =        .96          .26            .57 

  

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

  

       (i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES: 

            CN*  =  70.8    Ia = Dep. Storage  (Above) 

      (ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

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

  

------------------------------------------------------------------------------- 

*                   Catchment 402                                               

-------------------- 

| DESIGN           | 

| STANDHYD  (0402) |   Area    (ha)=  20.44 

|ID= 2 DT= 5.0 min |   Total Imp(%)=  45.00   Dir. Conn.(%)=  45.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       9.20        11.24 

     Dep. Storage     (mm)=       1.50         5.00 

     Average Slope     (%)=       1.00         1.00 

     Length            (m)=     369.00        40.00 

     Mannings n           =       .013         .250 

  

     Max.eff.Inten.(mm/hr)=      84.97        13.69 

                over (min)       10.00        20.00 

     Storage Coeff.  (min)=       5.97 (ii)   25.22 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        30.00 

     Unit Hyd. peak  (cms)=        .19          .04 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       2.05          .21           2.07 (iii) 

     TIME TO PEAK    (hrs)=       2.33         2.83           2.33 

     RUNOFF VOLUME    (mm)=      45.86        12.20          27.34 

     TOTAL RAINFALL   (mm)=      47.53        47.53          47.53 

     RUNOFF COEFFICIENT   =        .96          .26            .58 

  

  

       (i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES: 

            CN*  =  70.8    Ia = Dep. Storage  (Above) 

      (ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

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

  

------------------------------------------------------------------------------- 

*                   Catchment 301                                               

-------------------- 
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| CALIB            | 

| NASHYD    (0301) |   Area    (ha)=   9.77   Curve Number   (CN)= 70.8 

|ID= 3 DT= 5.0 min |   Ia      (mm)=   8.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .43 

  

     Unit Hyd Qpeak  (cms)=    .87 

  

     PEAK FLOW       (cms)=    .15 (i) 

     TIME TO PEAK    (hrs)=   2.58 

     RUNOFF VOLUME    (mm)=  10.74 

     TOTAL RAINFALL   (mm)=  47.53 

     RUNOFF COEFFICIENT   =    .23 

  

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

  

------------------------------------------------------------------------------- 

*                   Catchment 404                                               

-------------------- 

| DESIGN           | 

| STANDHYD  (0404) |   Area    (ha)=   1.30 

|ID= 4 DT= 5.0 min |   Total Imp(%)=  45.00   Dir. Conn.(%)=  45.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=        .58          .71 

     Dep. Storage     (mm)=       1.50         5.00 

     Average Slope     (%)=       1.00         1.00 

     Length            (m)=      93.00        40.00 

     Mannings n           =       .013         .250 

  

     Max.eff.Inten.(mm/hr)=      84.97        13.69 

                over (min)       10.00        20.00 

     Storage Coeff.  (min)=       2.61 (ii)   21.86 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        25.00 

     Unit Hyd. peak  (cms)=        .29          .05 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .17          .01            .18 (iii) 

     TIME TO PEAK    (hrs)=       2.08         2.50           2.08 

     RUNOFF VOLUME    (mm)=      45.86        12.20          27.23 

     TOTAL RAINFALL   (mm)=      47.53        47.53          47.53 

     RUNOFF COEFFICIENT   =        .96          .26            .57 

  

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

  

       (i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES: 

            CN*  =  70.8    Ia = Dep. Storage  (Above) 

      (ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

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

  

------------------------------------------------------------------------------- 
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-------------------- 

| ADD HYD   (0301) | 

|   1 +  2 =  6    |         AREA    QPEAK    TPEAK     R.V. 

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

          ID1= 1 (0401):     4.36      .53     2.17    27.31 

        + ID2= 2 (0402):    20.44     2.07     2.33    27.34 

          ================================================== 

          ID = 6 (0301):    24.80     2.31     2.33    27.34 

  

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

  

------------------------------------------------------------------------------- 

  

-------------------- 

| ADD HYD   (0302) | 

|   6 +  4 =  7    |         AREA    QPEAK    TPEAK     R.V. 

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

          ID1= 6 (0301):    24.80     2.31     2.33    27.34 

        + ID2= 4 (0404):     1.30      .18     2.08    27.23 

          ================================================== 

          ID = 7 (0302):    26.10     2.35     2.33    27.33 

  

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

  

------------------------------------------------------------------------------- 

  

-------------------- 

| ADD HYD   (0303) | 

|   7 +  3 =  8    |         AREA    QPEAK    TPEAK     R.V. 

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

          ID1= 7 (0302):    26.10     2.35     2.33    27.33 

        + ID2= 3 (0301):     9.77      .15     2.58    10.74 

          ================================================== 

          ID = 8 (0303):    35.87     2.48     2.33    22.81 

  

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

  

------------------------------------------------------------------------------- 

*                   Preliminary Pond Size for Pond 1 (West Pond)                

-------------------- 

| RESERVOIR (0106) | 

| IN= 8---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                            .000       .000   |     .387       .694 

                            .004       .109   |     .542       .819 

                            .024       .221   |     .709       .946 

                            .060       .335   |     .886      1.077 

                            .134       .452   |    1.174      1.210 

                            .249       .571   |    1.554      1.347 
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                                AREA     QPEAK     TPEAK       R.V. 

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

     INFLOW : ID= 8 (0303)     35.87      2.48      2.33      22.81    

     OUTFLOW: ID= 1 (0106)     35.87       .24      4.50      21.04    

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  9.50 

                   TIME SHIFT OF PEAK FLOW         (min)=130.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=   .56 

  

------------------------------------------------------------------------------- 

-------------------- 

| SAVE HYD  (0106) |   AREA       (ha)=  35.87 

| ID= 1   PCYC=*** |   QPEAK     (cms)=    .24 (i) 

| DT= 5.0 min      |   TPEAK     (hrs)=   4.50 

--------------------   VOLUME     (mm)=  21.04 

  Filename: Pond1out.TXT                                                 

  Comments: 5-Yr Pond 1 controlled                                       

  

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

  

------------------------------------------------------------------------------- 

*                   Catchment 403                                               

-------------------- 

| DESIGN           | 

| STANDHYD  (0404) |   Area    (ha)=   9.41 

|ID= 5 DT= 5.0 min |   Total Imp(%)=  45.00   Dir. Conn.(%)=  45.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       4.23         5.18 

     Dep. Storage     (mm)=       1.50         5.00 

     Average Slope     (%)=       1.00         1.00 

     Length            (m)=     250.00        40.00 

     Mannings n           =       .013         .250 

  

     Max.eff.Inten.(mm/hr)=      84.97        13.69 

                over (min)       10.00        20.00 

     Storage Coeff.  (min)=       4.73 (ii)   23.97 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        25.00 

     Unit Hyd. peak  (cms)=        .22          .05 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.04          .10           1.06 (iii) 

     TIME TO PEAK    (hrs)=       2.25         2.67           2.25 

     RUNOFF VOLUME    (mm)=      45.86        12.20          27.33 

     TOTAL RAINFALL   (mm)=      47.53        47.53          47.53 

     RUNOFF COEFFICIENT   =        .96          .26            .57 

  

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

  

       (i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES: 

            CN*  =  70.8    Ia = Dep. Storage  (Above) 

      (ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL 
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           THAN THE STORAGE COEFFICIENT. 

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

  

------------------------------------------------------------------------------- 

*                   Preliminary Pond Size for Pond 2 (East Pond)                

-------------------- 

| RESERVOIR (0107) | 

| IN= 5---> OUT= 6 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                            .000       .000   |     .113       .314 

                            .004       .075   |     .176       .398 

                            .022       .153   |     .349       .484 

                            .037       .192   |     .612       .572 

                            .059       .232   |     .931       .663 

  

                                AREA     QPEAK     TPEAK       R.V. 

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

     INFLOW : ID= 5 (0404)      9.41      1.06      2.25      27.33    

     OUTFLOW: ID= 6 (0107)      9.41       .04      5.92      24.67    

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  4.09 

                   TIME SHIFT OF PEAK FLOW         (min)=220.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=   .20 

  

------------------------------------------------------------------------------- 

-------------------- 

| SAVE HYD  (0107) |   AREA       (ha)=   9.41 

| ID= 6   PCYC=*** |   QPEAK     (cms)=    .04 (i) 

| DT= 5.0 min      |   TPEAK     (hrs)=   5.92 

--------------------   VOLUME     (mm)=  24.67 

  Filename: Pond2out.TXT                                                 

  Comments: 5-Yr Pond 2 Controlled                                       

  

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

  

------------------------------------------------------------------------------- 

*                   Catchment 405 (Undeveloped - bypasses pond)                 

-------------------- 

| CALIB            | 

| NASHYD    (0405) |   Area    (ha)=  19.32   Curve Number   (CN)= 70.8 

|ID= 5 DT= 5.0 min |   Ia      (mm)=   8.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .46 

  

     Unit Hyd Qpeak  (cms)=   1.60 

  

     PEAK FLOW       (cms)=    .29 (i) 

     TIME TO PEAK    (hrs)=   2.67 

     RUNOFF VOLUME    (mm)=  10.74 

     TOTAL RAINFALL   (mm)=  47.53 

     RUNOFF COEFFICIENT   =    .23 



Stormwater Management Report 
County Club Estates 

Kaitlin Corporation  XXXIX 
December 21, 2018 

 

  

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

  

------------------------------------------------------------------------------- 

*                   Total to Node A                                             

  

-------------------- 

| ADD HYD   (0304) | 

|   1 +  5 =  8    |         AREA    QPEAK    TPEAK     R.V. 

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

          ID1= 1 (0106):    35.87      .24     4.50    21.04 

        + ID2= 5 (0405):    19.32      .29     2.67    10.74 

          ================================================== 

          ID = 8 (0304):    55.19      .39     2.83    17.43 

  

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

  

------------------------------------------------------------------------------- 

  

-------------------- 

| ADD HYD   (0304) | 

|   8 +  6 =  9    |         AREA    QPEAK    TPEAK     R.V. 

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

          ID1= 8 (0304):    55.19      .39     2.83    17.43 

        + ID2= 6 (0107):     9.41      .04     5.92    24.67 

          ================================================== 

          ID = 9 (0304):    64.60      .42     3.08    18.49 

  

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| SAVE HYD  (0304) |   AREA       (ha)=  64.60 

| ID= 9   PCYC=*** |   QPEAK     (cms)=    .42 (i) 

| DT= 5.0 min      |   TPEAK     (hrs)=   3.08 

--------------------   VOLUME     (mm)=  18.49 

  Filename: NodeApst.TXT                                                 

  Comments: 5-Yr Post to Node A                                          

  

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

  

------------------------------------------------------------------------------- 

   

 FINISH 

=============================================================================== 

  

_ 
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100-Yr 
=============================================================================== 

   

        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    I N T E R H Y M O 

       O   O    T      T    H   H   Y Y   MM MM  O   O   * * * 1989a * * * 

       O   O    T      T    HHHHH    Y    M M M  O   O 

       O   O    T      T    H   H    Y    M   M  O   O    

        OOO     T      T    H   H    Y    M   M   OOO    __________01636 

  

Distributed by the INTERHYMO Centre. Copyright (c), 1989.  Paul Wisner & Assoc. 

   

   

  Input   filename: kait100.dat                                                  

  Output  filename: kait100.out                                                  

  Summary filename: kait100.sum                                                  

  

  

   

   

DATE: 09-25-2010                      TIME: 20:32:16   

  

   

COMMENTS: ____________________________________________________________ 

  

   

------------------------------------------------------------------------------- 

*                                                                               

  **************************** 

  ** SIMULATION NUMBER:   1 ** 

  **************************** 

   

*                                                                               

*                   Kaitlin Corp - Country Club Estates                         

*                   Belleville Road, Wellington, ON                             

*                   Belleville Rainfall from AES December 2014 Curves           

*                   6Hr SCS Type II Rainfall Distribution                       

*                   (6Hr was used in Lane Creek Water Management Study, 1979)   

*                   December 13, 2018                                           

*       Bryon Keene, P.Eng.                                                     

*                                                                               

*                   Preliminary Pond Sizing                                     

*                   Peak Flow in Lane Creek to compare with 1979                

*                   1979 by Crysler and Latham was 12.3cms                      

*                                                                               

*                                                                               

*                                                                               

*****************************************************************************   

*                   2 Year Storm                                                

*****************************************************************************   
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*     Pre-Development                                                           

*CHICAGO STORM       IUNITS=2 TD=1.0 HRS R=0.333 STD=5 MIN ICASE =2             

*                    (TIME, INTENSITY)= 5,89.5 10,63.6 15,49.6 30,31.2          

*                    60,19.1 120,11.8 360,5.7 720,3.3 1440,1.9 END=-1           

*****************************************************************************   

*                   5 Year Storm                                                

*****************************************************************************   

*     Pre-Development                                                           

*CHICAGO STORM       IUNITS=2 TD=1.0 HRS R=0.333 STD=5 MIN ICASE =2             

*                    (TIME, INTENSITY)= 5,120 10,86.6 15,71.8 30,46.5           

*                    60,28 120,17.5 360,8.2 720,4.9 1440,2.7 END=-1             

*****************************************************************************   

*                   10 Year Storm                                               

*****************************************************************************   

*     Pre-Development                                                           

*CHICAGO STORM       IUNITS=2 TD=1.0 HRS R=0.333 STD=5 MIN ICASE =2             

*                    (TIME, INTENSITY)= 5,138.8 10,100 15,83.4 30,53.4          

*                    60,31.9 120,20.2 360,9.5 720,5.7 1440,3.1 END=-1           

*****************************************************************************   

*                   25 Year Storm                                               

*****************************************************************************   

*     Pre-Development                                                           

*CHICAGO STORM       IUNITS=2 TD=1.0 HRS R=0.333 STD=5 MIN ICASE =2             

*                    (TIME, INTENSITY)= 5,162.6 10,116.9 15,97.9 30,62.2        

*                    60,36.8 120,23.5 360,11.1 720,6.7 1440,3.6 END=-1          

*****************************************************************************   

*                   50 Year Storm                                               

*****************************************************************************   

*     Pre-Development                                                           

*CHICAGO STORM       IUNITS=2 TD=1.0 HRS R=0.333 STD=5 MIN ICASE =2             

*                    (TIME, INTENSITY)= 5,180.2 10,129.4 15,108.7 30,68.8       

*                    60,40.5 120,26 360,12.2 720,7.4 1440,4 END=-1              

*****************************************************************************   

*                   100 Year Storm                                              

*****************************************************************************   

*     Pre-Development                                                           

   

-------------------- 

|    READ STORM    |    Filename: 6SCS100.STM                              

| Ptotal= 80.50 mm |    Comments: 6 Hr SCS Type 2 - 100Yr                  

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

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

                  .25    3.22 |  1.75    8.05 |  3.25   17.71 |  4.75    4.83 

                  .50    3.22 |  2.00    8.05 |  3.50   17.71 |  5.00    4.83 

                  .75    4.83 |  2.25    9.66 |  3.75    8.05 |  5.25    3.22 

                 1.00    4.83 |  2.50    9.66 |  4.00    8.05 |  5.50    3.22 

                 1.25    4.83 |  2.75   48.30 |  4.25    6.44 |  5.75    3.22 

                 1.50    4.83 |  3.00  125.58 |  4.50    6.44 |  6.00    3.22 

   

------------------------------------------------------------------------------- 
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*CHICAGO STORM       IUNITS=2 TD=1.0 HRS R=0.333 STD=5 MIN ICASE =2             

*                    (TIME, INTENSITY)= 5,248.3 10,147 15,113.7 30,68.9         

*                    60,50.9 120,31 360,12.3 720,6.6 1440,3.6 END=-1            

*                    This storm IDF is not used.                                

*                   Catchment 201 (Site Draining to Millennium Culvert)         

*                   -this is the same as Node A                                 

-------------------- 

| CALIB            | 

| NASHYD    (0201) |   Area    (ha)=  47.81   Curve Number   (CN)= 70.8 

|ID= 1 DT= 5.0 min |   Ia      (mm)=   8.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .92 

  

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

  

     Unit Hyd Qpeak  (cms)=   1.98 

  

     PEAK FLOW       (cms)=   1.63 (i) 

     TIME TO PEAK    (hrs)=   3.92 

     RUNOFF VOLUME    (mm)=  29.47 

     TOTAL RAINFALL   (mm)=  80.50 

     RUNOFF COEFFICIENT   =    .37 

  

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

  

------------------------------------------------------------------------------- 

-------------------- 

| SAVE HYD  (0201) |   AREA       (ha)=  47.81 

| ID= 1   PCYC=126 |   QPEAK     (cms)=   1.63 (i) 

| DT= 5.0 min      |   TPEAK     (hrs)=   3.92 

--------------------   VOLUME     (mm)=  29.47 

  Filename: 201pre.TXT                                                   

  Comments: Catchment 201 100-Yr                                         

  

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

  

------------------------------------------------------------------------------- 

*                   Catchment 301 (external flowing to Node A)                  

-------------------- 

| CALIB            | 

| NASHYD    (0301) |   Area    (ha)=   9.77   Curve Number   (CN)= 70.8 

|ID= 2 DT= 5.0 min |   Ia      (mm)=   8.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .43 

  

     Unit Hyd Qpeak  (cms)=    .87 

  

     PEAK FLOW       (cms)=    .58 (i) 

     TIME TO PEAK    (hrs)=   3.33 

     RUNOFF VOLUME    (mm)=  29.47 

     TOTAL RAINFALL   (mm)=  80.50 

     RUNOFF COEFFICIENT   =    .37 
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     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

*                   Total Pre-Development to Node A                             

  

-------------------- 

| ADD HYD   (0300) | 

|   1 +  2 =  4    |         AREA    QPEAK    TPEAK     R.V. 

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

          ID1= 1 (0201):    47.81     1.63     3.92    29.47 

        + ID2= 2 (0301):     9.77      .58     3.33    29.47 

          ================================================== 

          ID = 4 (0300):    57.58     2.00     3.75    29.47 

  

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| SAVE HYD  (0300) |   AREA       (ha)=  57.58 

| ID= 4   PCYC=126 |   QPEAK     (cms)=   2.00 (i) 

| DT= 5.0 min      |   TPEAK     (hrs)=   3.75 

--------------------   VOLUME     (mm)=  29.47 

  Filename: NodeApre.TXT                                                 

  Comments: Pre-Devel to Node A 100-Yr                                   

  

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

  

------------------------------------------------------------------------------- 

*                   Catchment 202 (Site Draining West)                          

*                   -Northerly part of the Site that drains out of Lane Cr.     

-------------------- 

| CALIB            | 

| NASHYD    (0202) |   Area    (ha)=   9.62   Curve Number   (CN)= 70.8 

|ID= 2 DT= 5.0 min |   Ia      (mm)=   8.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .59 

  

     Unit Hyd Qpeak  (cms)=    .62 

  

     PEAK FLOW       (cms)=    .46 (i) 

     TIME TO PEAK    (hrs)=   3.58 

     RUNOFF VOLUME    (mm)=  29.46 

     TOTAL RAINFALL   (mm)=  80.50 

     RUNOFF COEFFICIENT   =    .37 

  

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

  

------------------------------------------------------------------------------- 

-------------------- 

| SAVE HYD  (0202) |   AREA       (ha)=   9.62 

| ID= 2   PCYC= 98 |   QPEAK     (cms)=    .46 (i) 
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| DT= 5.0 min      |   TPEAK     (hrs)=   3.58 

--------------------   VOLUME     (mm)=  29.46 

  Filename: 202pre.TXT                                                   

  Comments: Catchment 202 100-Yr                                         

  

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

  

------------------------------------------------------------------------------- 

*                   Catchment 203 (Site Draining East)                          

*                   -North part of the Site that drains E of Belleville Rd      

-------------------- 

| CALIB            | 

| NASHYD    (0203) |   Area    (ha)=  23.46   Curve Number   (CN)= 70.8 

|ID= 3 DT= 5.0 min |   Ia      (mm)=   8.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .80 

  

     Unit Hyd Qpeak  (cms)=   1.12 

  

     PEAK FLOW       (cms)=    .89 (i) 

     TIME TO PEAK    (hrs)=   3.83 

     RUNOFF VOLUME    (mm)=  29.47 

     TOTAL RAINFALL   (mm)=  80.50 

     RUNOFF COEFFICIENT   =    .37 

  

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

  

------------------------------------------------------------------------------- 

-------------------- 

| SAVE HYD  (0203) |   AREA       (ha)=  23.46 

| ID= 3   PCYC=114 |   QPEAK     (cms)=    .89 (i) 

| DT= 5.0 min      |   TPEAK     (hrs)=   3.83 

--------------------   VOLUME     (mm)=  29.47 

  Filename: 203pre.TXT                                                   

  Comments: Catchment 203 100-Yr                                         

  

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

  

------------------------------------------------------------------------------- 

*                   Catchment 204 (East of Belleville Rd draining E)            

*                   -E of Belleville Rd that drains onto private lands          

-------------------- 

| CALIB            | 

| NASHYD    (0204) |   Area    (ha)=   6.28   Curve Number   (CN)= 70.8 

|ID= 4 DT= 5.0 min |   Ia      (mm)=   8.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .48 

  

     Unit Hyd Qpeak  (cms)=    .50 

  

     PEAK FLOW       (cms)=    .35 (i) 

     TIME TO PEAK    (hrs)=   3.42 

     RUNOFF VOLUME    (mm)=  29.46 
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     TOTAL RAINFALL   (mm)=  80.50 

     RUNOFF COEFFICIENT   =    .37 

  

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

  

------------------------------------------------------------------------------- 

-------------------- 

| SAVE HYD  (0204) |   AREA       (ha)=   6.28 

| ID= 4   PCYC= 92 |   QPEAK     (cms)=    .35 (i) 

| DT= 5.0 min      |   TPEAK     (hrs)=   3.42 

--------------------   VOLUME     (mm)=  29.46 

  Filename: 204pre.TXT                                                   

  Comments: Catchment 204 100-Yr                                         

  

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

  

------------------------------------------------------------------------------- 

*                   Catchment 205 (Site Draining East)                          

*                   -East of Belleville Rd that drains to Lane Cr directly      

-------------------- 

| CALIB            | 

| NASHYD    (0205) |   Area    (ha)=   9.31   Curve Number   (CN)= 70.8 

|ID= 5 DT= 5.0 min |   Ia      (mm)=   8.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .56 

  

     Unit Hyd Qpeak  (cms)=    .63 

  

     PEAK FLOW       (cms)=    .46 (i) 

     TIME TO PEAK    (hrs)=   3.50 

     RUNOFF VOLUME    (mm)=  29.47 

     TOTAL RAINFALL   (mm)=  80.50 

     RUNOFF COEFFICIENT   =    .37 

  

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

  

------------------------------------------------------------------------------- 

-------------------- 

| SAVE HYD  (0205) |   AREA       (ha)=   9.31 

| ID= 5   PCYC= 97 |   QPEAK     (cms)=    .46 (i) 

| DT= 5.0 min      |   TPEAK     (hrs)=   3.50 

--------------------   VOLUME     (mm)=  29.47 

  Filename: 205pre.TXT                                                   

  Comments: Catchment 205 100-Yr                                         

  

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

  

------------------------------------------------------------------------------- 

*                   Catchment 206 (Site Draining East)                          

*                   -East of Belleville Rd, south of Lane Creek                 

-------------------- 

| CALIB            | 
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| NASHYD    (0206) |   Area    (ha)=   3.56   Curve Number   (CN)= 70.8 

|ID= 6 DT= 5.0 min |   Ia      (mm)=   8.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .31 

  

     Unit Hyd Qpeak  (cms)=    .44 

  

     PEAK FLOW       (cms)=    .27 (i) 

     TIME TO PEAK    (hrs)=   3.17 

     RUNOFF VOLUME    (mm)=  29.45 

     TOTAL RAINFALL   (mm)=  80.50 

     RUNOFF COEFFICIENT   =    .37 

  

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

  

------------------------------------------------------------------------------- 

-------------------- 

| SAVE HYD  (0206) |   AREA       (ha)=   3.56 

| ID= 6   PCYC= 83 |   QPEAK     (cms)=    .27 (i) 

| DT= 5.0 min      |   TPEAK     (hrs)=   3.17 

--------------------   VOLUME     (mm)=  29.45 

  Filename: 206pre.TXT                                                   

  Comments: Catchment 206 100-Yr                                         

  

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

  

------------------------------------------------------------------------------- 

*                 Total east side                                               

  

-------------------- 

| ADD HYD   (0300) | 

|   4 +  5 =  7    |         AREA    QPEAK    TPEAK     R.V. 

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

          ID1= 4 (0204):     6.28      .35     3.42    29.46 

        + ID2= 5 (0205):     9.31      .46     3.50    29.47 

          ================================================== 

          ID = 7 (0300):    15.59      .80     3.50    29.46 

  

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

  

------------------------------------------------------------------------------- 

  

-------------------- 

| ADD HYD   (0300) | 

|   7 +  6 =  8    |         AREA    QPEAK    TPEAK     R.V. 

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

          ID1= 7 (0300):    15.59      .80     3.50    29.46 

        + ID2= 6 (0206):     3.56      .27     3.17    29.45 

          ================================================== 

          ID = 8 (0300):    19.15     1.01     3.33    29.46 

  

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 
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------------------------------------------------------------------------------- 

****************************************************************************    

*                 Post-Development                                              

****************************************************************************    

*                   Draining to Pond #1 (West Pond)                             

*                   Catchment 401                                               

-------------------- 

| DESIGN           | 

| STANDHYD  (0401) |   Area    (ha)=   4.36 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  45.00   Dir. Conn.(%)=  45.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       1.96         2.40 

     Dep. Storage     (mm)=       1.50         5.00 

     Average Slope     (%)=       1.00         1.00 

     Length            (m)=     170.00        40.00 

     Mannings n           =       .013         .250 

  

     Max.eff.Inten.(mm/hr)=     125.58        62.40 

                over (min)       10.00        10.00 

     Storage Coeff.  (min)=       3.21 (ii)   11.80 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .27          .09 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .68          .25            .90 (iii) 

     TIME TO PEAK    (hrs)=       3.17         3.25           3.17 

     RUNOFF VOLUME    (mm)=      78.73        31.45          52.71 

     TOTAL RAINFALL   (mm)=      80.50        80.50          80.50 

     RUNOFF COEFFICIENT   =        .98          .39            .65 

  

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

  

       (i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES: 

            CN*  =  70.8    Ia = Dep. Storage  (Above) 

      (ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

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

  

------------------------------------------------------------------------------- 

*                   Catchment 402                                               

-------------------- 

| DESIGN           | 

| STANDHYD  (0402) |   Area    (ha)=  20.44 

|ID= 2 DT= 5.0 min |   Total Imp(%)=  45.00   Dir. Conn.(%)=  45.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       9.20        11.24 

     Dep. Storage     (mm)=       1.50         5.00 

     Average Slope     (%)=       1.00         1.00 

     Length            (m)=     369.00        40.00 
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     Mannings n           =       .013         .250 

  

     Max.eff.Inten.(mm/hr)=     125.58        62.40 

                over (min)       10.00        10.00 

     Storage Coeff.  (min)=       5.10 (ii)   13.70 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .21          .08 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       3.10         1.11           4.04 (iii) 

     TIME TO PEAK    (hrs)=       3.25         3.33           3.25 

     RUNOFF VOLUME    (mm)=      78.73        31.45          52.72 

     TOTAL RAINFALL   (mm)=      80.50        80.50          80.50 

     RUNOFF COEFFICIENT   =        .98          .39            .65 

  

  

       (i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES: 

            CN*  =  70.8    Ia = Dep. Storage  (Above) 

      (ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

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

  

------------------------------------------------------------------------------- 

*                   Catchment 301                                               

-------------------- 

| CALIB            | 

| NASHYD    (0301) |   Area    (ha)=   9.77   Curve Number   (CN)= 70.8 

|ID= 3 DT= 5.0 min |   Ia      (mm)=   8.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .43 

  

     Unit Hyd Qpeak  (cms)=    .87 

  

     PEAK FLOW       (cms)=    .58 (i) 

     TIME TO PEAK    (hrs)=   3.33 

     RUNOFF VOLUME    (mm)=  29.47 

     TOTAL RAINFALL   (mm)=  80.50 

     RUNOFF COEFFICIENT   =    .37 

  

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

  

------------------------------------------------------------------------------- 

*                   Catchment 404                                               

-------------------- 

| DESIGN           | 

| STANDHYD  (0404) |   Area    (ha)=   1.30 

|ID= 4 DT= 5.0 min |   Total Imp(%)=  45.00   Dir. Conn.(%)=  45.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=        .58          .71 

     Dep. Storage     (mm)=       1.50         5.00 

     Average Slope     (%)=       1.00         1.00 

     Length            (m)=      93.00        40.00 
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     Mannings n           =       .013         .250 

  

     Max.eff.Inten.(mm/hr)=     125.58        62.40 

                over (min)       10.00        10.00 

     Storage Coeff.  (min)=       2.23 (ii)   10.83 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .30          .09 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .20          .08            .27 (iii) 

     TIME TO PEAK    (hrs)=       3.08         3.17           3.08 

     RUNOFF VOLUME    (mm)=      78.73        31.45          52.68 

     TOTAL RAINFALL   (mm)=      80.50        80.50          80.50 

     RUNOFF COEFFICIENT   =        .98          .39            .65 

  

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

  

       (i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES: 

            CN*  =  70.8    Ia = Dep. Storage  (Above) 

      (ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

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

  

------------------------------------------------------------------------------- 

  

-------------------- 

| ADD HYD   (0301) | 

|   1 +  2 =  6    |         AREA    QPEAK    TPEAK     R.V. 

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

          ID1= 1 (0401):     4.36      .90     3.17    52.71 

        + ID2= 2 (0402):    20.44     4.04     3.25    52.72 

          ================================================== 

          ID = 6 (0301):    24.80     4.51     3.25    52.72 

  

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

  

------------------------------------------------------------------------------- 

  

-------------------- 

| ADD HYD   (0302) | 

|   6 +  4 =  7    |         AREA    QPEAK    TPEAK     R.V. 

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

          ID1= 6 (0301):    24.80     4.51     3.25    52.72 

        + ID2= 4 (0404):     1.30      .27     3.08    52.68 

          ================================================== 

          ID = 7 (0302):    26.10     4.61     3.25    52.72 

  

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

  

------------------------------------------------------------------------------- 

  

-------------------- 
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| ADD HYD   (0303) | 

|   7 +  3 =  8    |         AREA    QPEAK    TPEAK     R.V. 

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

          ID1= 7 (0302):    26.10     4.61     3.25    52.72 

        + ID2= 3 (0301):     9.77      .58     3.33    29.47 

          ================================================== 

          ID = 8 (0303):    35.87     5.18     3.25    46.39 

  

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

  

------------------------------------------------------------------------------- 

*                   Preliminary Pond Size for Pond 1 (West Pond)                

-------------------- 

| RESERVOIR (0106) | 

| IN= 8---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                            .000       .000   |     .387       .694 

                            .004       .109   |     .542       .819 

                            .024       .221   |     .709       .946 

                            .060       .335   |     .886      1.077 

                            .134       .452   |    1.174      1.210 

                            .249       .571   |    1.554      1.347 

  

                                AREA     QPEAK     TPEAK       R.V. 

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

     INFLOW : ID= 8 (0303)     35.87      5.18      3.25      46.39    

     OUTFLOW: ID= 1 (0106)     35.87       .89      4.08      44.55    

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 17.09 

                   TIME SHIFT OF PEAK FLOW         (min)= 50.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  1.08 

  

------------------------------------------------------------------------------- 

-------------------- 

| SAVE HYD  (0106) |   AREA       (ha)=  35.87 

| ID= 1   PCYC=*** |   QPEAK     (cms)=    .89 (i) 

| DT= 5.0 min      |   TPEAK     (hrs)=   4.08 

--------------------   VOLUME     (mm)=  44.55 

  Filename: NodeActl.TXT                                                 

  Comments: 100-Yr Controlled to Node A                                  

  

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

  

------------------------------------------------------------------------------- 

*                   Catchment 403                                               

-------------------- 

| DESIGN           | 

| STANDHYD  (0404) |   Area    (ha)=   9.41 

|ID= 5 DT= 5.0 min |   Total Imp(%)=  45.00   Dir. Conn.(%)=  45.00 

-------------------- 
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                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       4.23         5.18 

     Dep. Storage     (mm)=       1.50         5.00 

     Average Slope     (%)=       1.00         1.00 

     Length            (m)=     250.00        40.00 

     Mannings n           =       .013         .250 

  

     Max.eff.Inten.(mm/hr)=     125.58        62.40 

                over (min)       10.00        10.00 

     Storage Coeff.  (min)=       4.04 (ii)   12.64 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .24          .08 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.45          .53           1.90 (iii) 

     TIME TO PEAK    (hrs)=       3.17         3.25           3.17 

     RUNOFF VOLUME    (mm)=      78.73        31.45          52.71 

     TOTAL RAINFALL   (mm)=      80.50        80.50          80.50 

     RUNOFF COEFFICIENT   =        .98          .39            .65 

  

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

  

       (i) CN PROCEDURE SELECTED FOR RAINFALL LOSSES: 

            CN*  =  70.8    Ia = Dep. Storage  (Above) 

      (ii) COMPUTATIONAL TIME STEP SHOULD BE SMALL OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

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

  

------------------------------------------------------------------------------- 

*                   Preliminary Pond Size for Pond 2 (East Pond)                

-------------------- 

| RESERVOIR (0107) | 

| IN= 5---> OUT= 6 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                            .000       .000   |     .113       .314 

                            .004       .075   |     .176       .398 

                            .022       .153   |     .349       .484 

                            .037       .192   |     .612       .572 

                            .059       .232   |     .931       .663 

  

                                AREA     QPEAK     TPEAK       R.V. 

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

     INFLOW : ID= 5 (0404)      9.41      1.90      3.17      52.71    

     OUTFLOW: ID= 6 (0107)      9.41       .15      4.33      49.78    

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  8.14 

                   TIME SHIFT OF PEAK FLOW         (min)= 70.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=   .37 

  

------------------------------------------------------------------------------- 

-------------------- 
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| SAVE HYD  (0107) |   AREA       (ha)=   9.41 

| ID= 6   PCYC=*** |   QPEAK     (cms)=    .15 (i) 

| DT= 5.0 min      |   TPEAK     (hrs)=   4.33 

--------------------   VOLUME     (mm)=  49.78 

  Filename: Pond2out.TXT                                                 

  Comments: 100-Yr Pond 2 Controlled                                     

  

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

  

------------------------------------------------------------------------------- 

*                   Catchment 405 (Undeveloped - bypasses pond)                 

-------------------- 

| CALIB            | 

| NASHYD    (0405) |   Area    (ha)=  19.32   Curve Number   (CN)= 70.8 

|ID= 5 DT= 5.0 min |   Ia      (mm)=   8.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .46 

  

     Unit Hyd Qpeak  (cms)=   1.60 

  

     PEAK FLOW       (cms)=   1.09 (i) 

     TIME TO PEAK    (hrs)=   3.42 

     RUNOFF VOLUME    (mm)=  29.47 

     TOTAL RAINFALL   (mm)=  80.50 

     RUNOFF COEFFICIENT   =    .37 

  

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

  

------------------------------------------------------------------------------- 

*                   Total to Node A                                             

  

-------------------- 

| ADD HYD   (0304) | 

|   1 +  5 =  8    |         AREA    QPEAK    TPEAK     R.V. 

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

          ID1= 1 (0106):    35.87      .89     4.08    44.55 

        + ID2= 5 (0405):    19.32     1.09     3.42    29.47 

          ================================================== 

          ID = 8 (0304):    55.19     1.77     3.58    39.27 

  

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

  

------------------------------------------------------------------------------- 

  

-------------------- 

| ADD HYD   (0304) | 

|   8 +  6 =  9    |         AREA    QPEAK    TPEAK     R.V. 

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

          ID1= 8 (0304):    55.19     1.77     3.58    39.27 

        + ID2= 6 (0107):     9.41      .15     4.33    49.78 

          ================================================== 

          ID = 9 (0304):    64.60     1.91     3.58    40.80 
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     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| SAVE HYD  (0304) |   AREA       (ha)=  64.60 

| ID= 9   PCYC=*** |   QPEAK     (cms)=   1.91 (i) 

| DT= 5.0 min      |   TPEAK     (hrs)=   3.58 

--------------------   VOLUME     (mm)=  40.80 

  Filename: NodeApst.TXT                                                 

  Comments: 100-Yr Post to Node A                                        

  

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

  

------------------------------------------------------------------------------- 

   

 FINISH 

=============================================================================== 

  

_ 

 

 


