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1.0 Introduction 
1.1 Overview 
MTE has been retained by Fieldcrest Ltd to complete an overall Stormwater Management 
(SWM) report for their development lands located in Strathroy, Ontario.  The property is 
approximately 21.7 hectares in size and is proposed to be developed as a residential 
subdivision with public roadways, a future school/townhouse block, park land, and a SWM 
facility.  

1.2 Purpose of Study and Objectives 
The purpose of this study is to develop a comprehensive stormwater management strategy for 
the current development proposal as per the Municipality of Strathroy-Caradoc standards. 
The primary objectives of this study are as follows: 

• Establish criteria for the management of stormwater runoff from this development site. 

• Assess impacts of development on the peak flow runoff. 

• Recommend a comprehensive plan for controlling the quantity and quality of stormwater 
runoff from the development site. 
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2.0 Existing Conditions and Background Information 
2.1 Topographical Information 
The development lands are approximately 21.7 hectares in size located in the south-east 
portion of Strathroy, Ontario.    
Figure 1 illustrates the location of the development area. The site is part of Lot 13, Concession 
10, Geographic Township of Caradoc, City of Strathroy. The area is bounded to the north by the 
CN Railway, existing agricultural lands to the east, Carroll Street to the south, and existing 
residential homes and Queen Street to the west.  The site is mainly vacant.  Some initial 
development has previously occurred on the site which consists of residential lots, Abbott 
Street, parts of Willis Avenue and Alexander Circle. 
The drainage area is relatively flat and generally slopes north toward the CN Railway.  There is 
a grade differential of approximately 3.0m between the high point along Carroll Street and the 
low point along the north property line adjacent to the CN Railway. 

2.2 Pre-Development Conditions 
Runoff from the site currently outlets to either the existing municipal drain located on the CN 
Railway ditch at the north boundary of the site or to Queen Street where it is collected by the 
existing municipal storm sewer system.  Ultimately, all runoff from the site is directed to the 
Sydenham River.  
For the purposes of modeling, the pre-development conditions of the site were assumed to be 
the conditions prior to the construction of the initial development phase.  Thus, the pre-
development site was modeled as being agricultural land.  The pre-development catchment 
area was delineated into two sub-catchments. 
Table 2.1 provides a brief description of each sub-catchment as well as the design parameters 
used in the hydrologic modeling.  
Table 2-1 - Pre-Development Catchment Parameters 
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 Total 21.74 0 n/a n/a n/a 

 
Figure 2 provides an illustration of the sub-catchment areas. 
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Curve number of 61 was used for catchment area 101 based on the hydrologic soil group data 
(group A) from the Ontario Ministry of Agriculture, Food and Rural Affairs AgMaps, and the 
curve number of 65 was calculated based on the hydrologic soil groups A and C for catchment 
102. Using the design parameters listed in Table 2.1, the 25mm, 1:2, 1:5, 1:10, 1:25, 1:50, 
1:100 year, and the regional storm event peak flows were established using Visual OTTHYMO 
(VO).  
All storms were modeled as 3-hour Chicago Storms except for the 25mm event which was 
modeled as 4 hours and the regional event (250 year) with 4-hour duration.  The Chicago Storm 
parameters for the design storms were obtained from the Municipality of Strathroy-Caradoc 
Servicing Standards 2021 (SCSS). SCSS provides an intensity-duration curve for the 2-year 
event. 2-year storm event A, B, and C parameters were obtained using VO IDF curve tool. A, B, 
and C parameters were used to create a 2-year 3-hour Chicago Storm with the peak ratio of 
0.33. Please refer to Appendix ‘A’ for more detail.  
The pre-development peak flow rates obtained from the VO model are outlined in Table 5.3. 
2.2.1 Geotechnical Information 
In August of 2006 Trow Associates completed a geotechnical investigation of the site.  Eight 
boreholes were completed and observations concerning the soil types, stratigraphy, and 
groundwater elevations were noted. In December of 2008, Atkinson, Davis Inc. Consulting 
Geotechnical, Environmental & Materials Engineers carried out a supplementary geotechnical 
investigation.  This fieldwork consisted of three additional boreholes. 
Based on the results of the geotechnical investigations, the subsurface stratigraphy at the site 
generally consists of 250mm thick topsoil underlain by compact silt and fine sand.  For further 
information, please refer to the Geotechnical Reports contained in Appendix “D”. 
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3.0 Stormwater Management Criteria 
New developments are required to provide stormwater management in accordance with 
provincial and municipal policies including: 

• MOE/MNR Stormwater Quality Guidelines for New Development, May 1991. 

• Stormwater Management Practices, Planning and Design Manual MOE, March 2003. 

• St. Clair Region Conservation Authority Policies and Guidelines. 

• Municipality of Strathroy-Caradoc. 

3.1 Quantity Control 
Under pre-development conditions approximately 14.1 ha of land drains toward a municipal 
drain on the CN Railway ditch while 7.6 ha drains toward Queen Street.  It is proposed that 
under post-development conditions as much of the site as possible will be directed toward the 
existing municipal drain (CN Railway ditch) where flows will be controlled by the proposed SWM 
facility to pre-development levels. The neighbouring development south of Carol Street will 
convey approximately 170 l/s of controlled outflow to the subject site storm sewers, into the 
SWM facility and out to the existing municipal drain. Therefore, subject site allowable flows will 
be increased by 170 l/s.  
A small portion of the site (~1.51 ha) will continue to flow to the Queen Street sewers/road 
allowance.  No quantity controls are proposed for the runoff to Queen Street. This has been 
previously accepted and agreed to by the Municipality of Strathroy-Caradoc. Furthermore, the 
area outletting to Queen Street has been greatly reduced in size (pre-development area to 
Queen Street is 7.64 ha and post-development area to Queen Street is 1.51 ha). 

3.2 Quality Control 
The stormwater management facility proposed for the development will provide an Enhanced 
Level (Level 1) of water quality protection (as established by the MOE’s Stormwater 
Management Guidelines 2003) for the 20.86 ha facility tributary drainage area.   
Runoff from the area contributing to the Queen Street sewer system (~1.51 ha) is not controlled 
and will receive no quality treatment.  This has been previously accepted and agreed to by the 
Municipality of Strathroy-Caradoc.  It is also important to note, this area is relatively small and is 
mainly green space and roof top areas.  The roadway and driveway area within this catchment 
is only 0.30 ha in size which does not warrant any separate quality treatment. 
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4.0 Proposed Development and SWM Strategy 
4.1 Post-Development Conditions 
Under post development conditions, the catchment area was delineated into six sub-
catchments.  Table 4.1 provides a brief description of each sub-catchment area as well as the 
design parameters used in the hydrologic modeling.  A CN of 39 was used for all pervious areas 
except for catchment 201 where a CN value of 45 was used based on existing soil hydrologic 
soil groups A and C.  Figure 3 provides an illustration of the post-development sub-catchment 
areas. 
Table 4-1 - Post-Development Catchment Parameters 
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201 Residential 15.14 0.54 0.64 2.0% 

202 Medium Density 2.66 0.53 0.63 2.0% 

203 Medium Density 1.40 0.69 0.79 2.0% 

205 Park 0.43 n/a n/a 2.0% 

206 Pond Block 1.23 n/a n/a 2.0% 

 Total 20.86 n/a n/a n/a 

FLOW TO QUEEN STREET STORM SEWERS / ROAD ALLOWANCE 

204 Residential 1.51 0.21 0.21 2.0% 

TOTAL SITE: 22.37 - - - 
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5.0 Stormwater Management Design 
5.1 Hydrologic Modelling 
A hydrologic model was developed to provide a quantitative estimate of flows across the site 
under existing and proposed development conditions.  The rainfall event simulation model VO 
was used to simulate response to the 25mm, 1:2yr, 1:5yr, 1:10yr, 1:25yr, 1:50yr, 1:100yr, and 
the Regional storm event.  The 3-hour Chicago rainfall distribution, using the Municipality’s 
intensity-duration-frequency (IDF) parameters was used for all events.   
The hydrologic parameters for each of the areas are summarized in Appendix “A”.  The VO 
modelling output for both pre- and post-development are provided in Appendix “B”. 

5.2 Stormwater Quality Control 
The proposed SWM facility has been designed as a wet pond with a permanent pool depth of 
1.2m. These facilities offer the benefits of dilution and settling of sediment within the forebay 
and the wet pond components.  A planting scheme will be prepared that carefully selects plant 
species and their location in and around the basin to stabilize banks, mitigate temperature 
increases, deter waterfowl from nesting within the area, and provide aesthetics and safety 
benefits. 
The proposed SWM pond is divided into two cells. The first cell consists of a sediment forebay 
that will accept minor storm event flows from the proposed storm sewer. The second cell 
consists of the main wet pond/detention storage area of the pond. The sediment forebay has 
been provided at the storm sewer inlet location of the facility and is designed with a maximum 
and minimum depth of 1.2m and 0.8m respectfully. The maximum design depth is immediately 
following construction and after sediment clean-out operations. The minimum design operating 
depth of 0.8m is that which occurs prior to the required clean-out operations. Maintenance of at 
least the 0.8m of permanent pool in the forebay at all points in the sediment accumulation / 
clean-out cycle minimizes the potential for scour and re-suspension of previously settled 
sediments.  The wet pond portion of the facility has also been designed with a 1.2m deep 
permanent pool feature.   
Since most of the annual rainfall occurs in storms less than or equal to a 25mm event, most of 
the water borne sediment is also transported to the SWM facility in these frequent rainfall 
events. Therefore, the sediment forebay is designed targeting the smaller flows.   
Since larger storm events will have large peak flows, there is potential for re-suspension of 
accumulated sediment.  Thus, the smaller flows into the forebay have been separated from the 
larger flows which will enter the main pond directly. To achieve this objective, a berm has been 
proposed which will direct major overland around the forebay and directly into the main pond. 
The forebay design is based on classic particle settling and flow dispersion equations as 
presented in the MOE 2003 “Stormwater Management Practices Planning and Design Manual”.  
The methodology presented in that document suggests that the design flow for the forebay 
should be taken as the peak outflow from the facility.  A forebay is typically designed to treat 
minor storm flows.   
The design of the forebay should be based on the notion that the flow into the forebay equals 
the flow through the forebay, which equals the flow out of the forebay. In using this approach, 
the recommended settling velocity of 0.0003m/s (from MOE 2003) results in extremely large and 
un-achievable forebay lengths. Therefore, the forebay has been designed to satisfy the 
following four conditions: 
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• Settling length based on a settling velocity of 0.0003m/s using the main pond peak 
discharge for the 25mm event (as per MOE 2003). 

• Settling length based on a settling velocity of 0.0055m/s using the forebay inflow/outflow 
for the 25mm event. 

• Dispersion length such that, based on flow and depth of water, the velocity through the 
forebay is less than 0.5m/s. 

• Velocity based on flow divided by cross-sectional area is less than 0.15m/s to prevent 
scouring. 

The 2003 MOE document suggests that the clean-out frequency for the SWM facility be based 
on the sediment loading within the entire pond, however, it is recommended that the clean-out 
frequency be based on the loadings within the forebay only.  While this typically results in more 
frequent clean-out, it is restricted to the forebay area only and avoids disturbance of the main 
pond.  The clean-out frequency for the proposed SWM facility can be found in the forebay 
design calculations in Appendix ‘B’. 
An Enhanced Level (formerly Level 1) of water quality protection (as defined by the MOE) is 
proposed. Quality control measures will take the form of a wet pond, servicing a total drainage 
area imperviousness of 60%. An Enhanced Level of water quality control (based on an 
imperviousness of 60%) requires a storage volume of 201m3/ha. Of this volume, all but 40 
m3/ha represents the permanent pool requirement.  Considering the total post-development 
drainage area of the Fieldcrest subdivision is 20.86 ha, this equates to a required permanent 
pool volume of 3,372 m3 (20.86x (201.67-40)). The permanent pool volume provided in the main 
pond area totals 2,767 m3. The permanent pool volume provided in the forebay totals 863 m3.  
The combined permanent pool volume is 3,630 m3 which exceeds the required volume of 3,372 
m3.  Table 5.1 outlines the design of the proposed SWM facility. Appendix “B” contains design 
calculations for the sediment forebay, and the main pond draw down calculations. 
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Table 5-1 - Water Quality Control Details 

General Pond 
Characteristic 

Wet pond Stormwater Management Facility Enhanced Quality 
Control 

Total Contributing Area 20.86 ha 
Imperviousness (entire drainage area) 60% 
Bottom Elevation  228.05 
Storage  
Unit Area Storage Volume Requirements as per SWMMP (MOE 
2003) 201.67 m3/a 

Required Total Volume (201.67m3/Ha) 3372.8m3 
Permanent Pool  

Required Permanent Pool Volume (161.67m3/Ha) 3,372.8m3 
Permanent Pool Volume Provided 3,630m3 
Permanent Pool Elevation 229.25 

Extended Detention  
Minimum Required Volume (based on 40 m3/ha) 834.5m3 
Extended Detention Volume Provided (based on 25 mm event) 3,720m3 
Approximate Drawdown Time 26.6hr 
Extended Detention Elevation 230.01m 
Peak Release Rate for Extended Detention (Quality) 0.073m3/s 

Forebay  
Required Forebay Length 45m 
Actual Forebay Length 45m 
Permanent Pool Elevation 229.25 
Bottom Elevation 228.05 
Outlet Controls  
Orifice Plates  

Orifice 1 Diameter (Extended Detention) 200mm 
Orifice 1 Elevation (Extended Detention) 229.25m 
Orifice 2 Diameter 600mm 
Orifice 2 Elevation 229.75 

Emergency Outlet Weir  
7.0 m wide Rip Rap Overflow Weir - Elevation 230.85 
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5.3 Stormwater Quantity Control 
Flows for all storm events will be conveyed to the SWM facility by a combination of storm sewer 
and overland flow route (road right-of-way).  A multi-stage outlet structure has been proposed 
for use in the SWM facility.   
A 200mm diameter orifice located in the outlet manhole weir will provide control for the 25mm 
storm event.  A single 600mm diameter orifice located in the outlet manhole weir will provide 
control for all events greater than the 25mm storm up to the regional design storm. 
A 7.0m wide emergency overflow weir has been provided in the event of a system blockage.  To 
follow pre-development conditions, the outlet from the proposed facility will be released into the 
existing municipal drain (ditch) running along the CN Railway.   
The stage-storage-discharge relationship for the proposed SWM facility is shown below in Table 
5.2.  Further details concerning the stage-storage-discharge relationship of the SWM facility are 
provided in Appendix “B”. 
 
Table 5-2 - Stage-Storage-Discharge Information 

Elevation (m) Discharge (m3/s) Active Storage 
Volume (m3) Remarks 

229.25 0.0000 0 Orifice 1 Invert 

229.35 0.0098 439 Contour 

229.45 0.0277 895 Contour 

229.55 0.0392 1369 Contour 

229.65 0.0480 1860 Contour 

229.75 0.0554 2368 Orifice 2 Invert 

229.85 0.0813 2894 Contour 

229.95 0.1407 3437 Contour 

230.05 0.2261 3997 Contour 

230.15 0.3283 4575 Contour 

230.25 0.4345 5171 Contour 

230.35 0.5198 5784 Contour 

230.45 0.5910 6414 Contour 

230.55 0.6539 7061 Contour 

230.65 0.7111 7726 Contour 

230.75 0.7639 8408 Contour 

230.85 0.8131 9108 Emergency Weir Inv. 
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A summary of the peak flows for the pre-development and post-development conditions is 
summarized in Table 5.3.  As shown, the post-development peak flows outletting from the SWM 
facility will be attenuated to below pre-development levels for all storm events.   
Post development area 204 has been modelled in VO but due to the size of less than 2 ha, the 
catchment flows have also been calculated using the rational method to confirm the flows will be 
lower than pre-development flows.  
Enough volume has been provided to store the regional storm event to a maximum elevation of 
230.83m, or 1.58m above the permanent pool level.  The VO output for the quantity control can 
be found in Appendix “C”. 
A summary of the maximum ponding elevations for the SWM facility is provided in Table 5.4.  
The maximum pond depth (bottom of pond to maximum attenuation level) is 2.77m. 
Table 5-3 - Summary of Peak Flows 

FLOW TO QUEEN STREET SEWERS / ROAD ALLOWANCE 

Drainage Area 
25mm 
Storm 
Event 
(m3/s) 

2 Year 
Storm 
Event 
(m3/s) 

5 Year 
Storm 
Event 
(m3/s) 

10 Year 
Storm 
Event 
(m3/s) 

25 Year 
Storm 
Event 
(m3/s) 

50 Year 
Storm 
Event 
(m3/s) 

100 Year 
Storm 
Event 
(m3/s) 

Regional 
Storm 
Event 
(m3/s) 

Pre-Development 

Area 1              
(7.64 ha) 0.035 0.139 0.148 0.210 0.303 0.387 0.464 0.606 

Post-Development 

Area 204 VO                
(1.51 ha) 0.055 0.107 0.109 0.132 0.168 0.191 0.214 0.244 

Area 204 RM 

(1.51 ha) 
0.082 0.157 0.157 0.188 0.227 0.255 0.280 0.312 

FLOW TO CN RAILWAY DITCH / MUNICIPAL DRAIN 

Pre-Development 

Area 2                  
(14.10 ha) 0.068 0.260 0.279 0.391 0.558 0.709 0.846 1.099 

Area 2 + External 
Flow (+170 l/s) 0.238 0.430 0.449 0.561 0.728 0.879 1.016 1.269 

Post-Development 

Area 201             
(15.14 ha) 1.182 2.455 2.473 3.036 3.785 4.323 4.799 5.498 

Area 202               
(2.66 ha) 0.236 0.474 0480 0.587 0.721 0.817 0.910 1.026 

Area 203             
(1.40 ha) 0.168 0.333 0.337 0.410 0.504 0.571 0.629 0.705 

Area 205          
(0.43 ha) 0.001 0.006 0.006 0.009 0.013 0.017 0.021 0.026 
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Area 206          
(1.23 ha) 0.004 0.016 0.018 0.026 0.038 0.050 0.060 0.080 

Total Release from 
SWM Facility: 

0.185 0.310 0.351 0.445 0.553 0.632 0.692 0.796 

TOTAL FLOW FROM SITE 

Pre-Development 0.103 0.399 0.427 0.601 0.861 1.096 1.310 1.705 
Pre-Development 
+ External Flow 0.273 0.569 0.597 0.771 1.031 1.266 1.480 1.875 

Post-Development 0.186 0.319 0.360 0.460 0.574 0.659 0.724 0.842 

 
 
Table 5-4 - Maximum Wet Pond Ponding Elevations 

Storm Event 
Maximum Ponding 
Elevation (m) Total Depth (m) 

25 mm Storm Event 230.01 1.96 

2 Year Storm Event 230.14 2.09 

5 Year Storm Event 230.18 2.13 

10 Year Storm Event 230.27 2.22 
 25 Year Storm Event 230.40 2.35 

50 Year Storm Event 230.52 2.47 

100 Year Storm Event 230.62 2.57 

Regional Storm Event 230.82 2.77 

 

5.4 Stormwater Management Facility 
The following list of SWM facility design characteristics outlines all significant design aspects 
and rationales. 

• The SWM facility has been designed as a wet pond facility with sufficient permanent and 
active storage volumes to achieve an Enhanced (formerly Level 1) degree of protection. 

• The SWM facility will control and attenuate the post-development outlet rates to below 
the pre-development levels for all storm events up to the (1:250 year) regional storm 
event. 

• The outlet control structure for the SWM facility will be in the form of one 200mm orifice 
and one 600mm orifice.  The 200mm control orifice has been designed to provide a 
minimum of 24 hours of drawdown time for the extended detention volume. 

• An access/maintenance road of 4m width has been incorporated into the design of the 
SWM facility to ensure sufficient access to the inlet/outlet structures and forebay area for 
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ease of inspection and maintenance.  The access road will have a turf stone surface (as 
per the municipal standards) and have a maximum cross-fall of 2.5% and a minimum 
inside radius of curvature not less than 9m. 

• The design of the SWM facility incorporates internal side slopes of 5:1 throughout the 
facility wherever pedestrian access could be achieved.  Also, a 1.0m ‘safety bench’ has 
been provided at the permanent pool level.  

• Minimum freeboard of approximately 0.3m has been provided to the top of the berming 
around the northwest portion of the SWM facility above the regional storm high water 
level. 

• Operation and maintenance of the SWM facility will be the responsibility of Municipality 
of Strathroy-Caradoc.  Maintenance responsibilities include regular inspection of the 
basin. Sediment should be removed when the permanent pool depth is reduced to 0.8 
within the forebay areas. It should be noted that the estimated sediment clean-out 
frequencies outlined in the forebay calculation sheets might be reduced during the 
interval prior to complete stabilization of the upstream contributing drainage areas. 

• The forebay area has been provided with a 300mm depth of compacted Gran B which 
will provide a stable base for future clean-out operations. 

• As the existing material under the SWM pond is partially sand, a 0.9m thick clay barrier 
has been factored into the design.  This clay barrier will prevent any groundwater from 
entering and filling the facility.  Furthermore, the clay barrier will prevent any un-treated 
water from within the pond from infiltrating into the ground. 

6.0 Erosion and Sediment Control Measures 
Available soils information indicates that the on-site surficial materials consist of sand, silt, and 
glacial tills.  Precautions will be taken during construction to limit erosion and sedimentation.  
Erosion and Sediment Control Plans will be prepared and will accompany the future detailed 
design submission for subdivision development lands.  The plans will detail the erosion and 
sediment control measures to be implemented during the future subdivision construction to limit 
erosion and sediment impacts associated with development. 
 
Typically, the recommended construction sequence for erosion and sediment control measures 
will be as follows: 

• Placement of all sediment control fencing where required. 

• Construction of permanent stormwater management ponds and temporary sediment 
basins. 

• Construction of temporary swales to direct runoff to sedimentation basins, with rock 
check dams as required to control velocities. 

• Stripping and strategic placement of topsoil stockpiles. Placement of sediment control 
fencing around all stockpile areas; and 

• Re-vegetation of completed areas as soon as possible after construction, including those 
areas not slated for construction within 90 days of stripping. 
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Where rock check dams are proposed to promote sedimentation and reduce velocities, clean 
aggregate is to be placed perpendicular to the direction of flow in the swale, with a small volume 
of excavation on the upstream side to provide storage for accumulated sediment. 
Sediment control fencing shall consist of filter fabric attached to wire fencing and sealed at 
ground level.  It will be installed at the perimeter of the work areas and intermittently on sloped 
areas where required.  Sediment control fencing will also be placed around all topsoil and fill 
stockpiles. 
Access to topsoil or fill storage areas will be located on the upstream side of storage piles. This 
will ensure continuity of the sediment control fencing in the downslope direction which is most 
vulnerable to erosion and sediment deposition.  Further, topsoil and hydroseed will be placed on 
all exposed areas following the completion of grading activities. 
Reports will be submitted to the SCRCA and the Municipality of Strathroy-Caradoc if required to 
keep them informed of the performance of the erosion and sedimentation control measures. 

7.0 Operation and Maintenance 
It is recommended that during construction of the SWM facility monitoring and inspection of the 
erosion and sediment controls be conducted to ensure the satisfactory performance of these 
measures.  
Reporting of the inspection and monitoring results should be distributed to the SCRCA and the 
Municipality of Strathroy-Caradoc. If it is found that the erosion and sediment control measures 
are not working adequately, they shall be augmented to the satisfaction of the St. Clair Region 
Conservation Authority and the Municipality of Strathroy-Caradoc, based on field decisions. 
Furthermore, it is recommended that the owner initiate a post-construction monitoring program 
to ensure the long-term effectiveness of the SWM facility.  The post construction monitoring 
program should include: 

• Periodic inspection of the SWM control facility and other erosion control works. 

• Inspection of the SWM facility and its outlet after significant rainfall events (generally 
more than 10 mm of rainfall). 

• Removal of debris that may accumulate and hinder functioning of the SWM facility. 

• Implementation of remedial measures including erosion stabilization, repair of damaged 
vegetation and sediment removal, as required. 

Frequency of the post construction monitoring will be at the discretion of the Municipality of 
Strathroy-Caradoc.  It is recommended that a minimum of four (seasonal) inspections be made 
annually.  An Operation, Maintenance and Monitoring Report will be submitted to the SCRCA 
and the Municipality of Strathroy-Caradoc under a separate cover if required. 
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HYDROLOGIC PARAMETERS
Pre-Development Conditions

(ha) (%)

1 7.64 61 98 0 Agriculture
2 14.1 65 98 0 Agriculture

Total 21.74 0.00

Post-Development Conditions

(ha) (%)

201 15.14 45 98 0.64 Residential
202 2.66 39 98 0.63 Medium Density
203 1.40 39 98 0.79 Medium Density

204 1.51 39 98 0.21 Residential
Uncontroled

to Queen
Street

205 0.43 39 98 0.00 Park
206 1.23 39 98 0.00 Pond Block

Total Site 22.37 0.57
Total to SWM Facility 20.86 0.60

20.86 0.60
IDF PARAMETERS
Strathroy-Caradoc

Frequency A B C
(Years)

25mm (4hr) 538.850 6.331 0.809
2
5 1137.257 7.184 0.830
10 1425.011 7.382 0.843
25 1835.352 7.844 0.858
50 2225.884 8.620 0.871
100 2561.151 9.093 0.888

Based on SCSD-14

June 13, 2024

Land Use Comment

Impervious Land Use

Impervious

Comment

Percent
Impervious

Percent
Impervious

Comment

Sub-Catchment Number Area

Pervious (AMC II)

SCS Curve Number

Pervious (AMC II)

Sub-Catchment Number Area
SCS Curve Number
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 A  B  C
25mm (4hr) 538.850 6.331 0.809

2
5 1137.257 7.184 0.830
10 1425.011 7.382 0.843
25 1835.352 7.844 0.858
50 2225.884 8.620 0.871
100 2561.151 9.093 0.888
250 3048.22 10.03 0.888

Pre-Development Flows (Visual OTTHYMO Model) Post-Development Flows (Visual OTTHYMO Model)

Coverage
101 102

Allowable release
rate (102 +
External)

Coverage 201+202+203+205+
206

201+202+203+205+2
06+External 204 204 (Rational

Method) Pond Discharge

Area (ha) 7.64 14.10 Area (ha) 20.86 20.86 1.51 1.51

BP
Return Period 25mm 25mm 25mm Return Period 25mm 25mm 25mm 25mm 25mm
Pre-Development Peak Flow (m3/s) 0.035 0.068 0.238 Post-Development Peak Flow (m3/s) 1.579 1.749 0.055 0.082 0.185

Return Period 2 year 2 year 2 year Return Period 2 year 2 year 2 year 2 year 2 year
Pre-Development Peak Flow (m3/s) 0.139 0.260 0.430 Post-Development Peak Flow (m3/s) 3.268 3.438 0.107 0.157 0.310

Return Period 5 year 5 year 5 year Return Period 5 year 5 year 5 year 5 year 5 year
Pre-Development Peak Flow (m3/s) 0.148 0.279 0.449 Post-Development Peak Flow (m3/s) 3.306 3.476 0.109 0.157 0.351

Return Period 10 year 10 year 10 year Return Period 10 year 10 year 10 year 10 year 10 year
Pre-Development Peak Flow (m3/s) 0.210 0.391 0.561 Post-Development Peak Flow (m3/s) 4.060 4.230 0.132 0.188 0.445

Return Period 25 year 25 year 25 year Return Period 25 year 25 year 25 year 25 year 25 year
Pre-Development Peak Flow (m3/s) 0.303 0.558 0.728 Post-Development Peak Flow (m3/s) 5.049 5.219 0.168 0.227 0.553

Return Period 50 year 50 year 50 year Return Period 50 year 50 year 50 year 50 year 50 year
Pre-Development Peak Flow (m3/s) 0.387 0.709 0.879 Post-Development Peak Flow (m3/s) 5.761 5.931 0.191 0.256 0.632

Return Period 100 year 100 year 100 year Return Period 100 year 100 year 100 year 100 year 100 year
Pre-Development Peak Flow (m3/s) 0.464 0.846 1.016 Post-Development Peak Flow (m3/s) 6.398 6.568 0.214 0.280 0.692

Return Period Regional Event Regional Event Regional Event Return Period Regional Event Regional Event Regional Event Regional Event Regional Event
Pre-Development Peak Flow (m3/s) 0.606 1.099 1.269 Post-Development Peak Flow (m3/s) 7.310 7.480 0.244 0.312 0.769

Strathroy Caradoc IDF Parameters

Return Period (years)  A,B,C Parameters

Based on SCSD-14
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Step 1: Choose Level of Water Quality Control
Enhanced 80% long-term S.S. removal 35 55 70 85

Wetlands 80 105 120 140
Step 2: Choose Type of Facility Hybrid Wet Pond/Wetland 110 150 175 195
Wet Pond Wet Pond 140 190 225 250

Wetlands 60 70 80 90
Step 3: Define Catchment area and Imperviousness Hybrid Wet Pond/Wetland 75 90 105 120

Wet Pond 90 110 130 150
Catchment Area (ha) Imperviousness (%) Wetlands 60 60 60 60

20.8584647 60.00 Hybrid Wet Pond/Wetland 60 70 75 80
Wet Pond 60 75 85 95

Dry Pond (Continuous Flow) 90 150 200 240
201.67

3372.12

834.34

June 13, 2024

Protection Level SWMP Type
Storage Volume (m3/ha) for Impervious Level

Table 3.2 Water Quality Storage Requirements based on Receiving Waters (from MOE Stormwater
Management Planning and Design Manual, March 2003)

Extended Detention Volume Required (m3)

Permanent Pool Required (m3)

Interpolated Storage Volume Requirement (m3/ha)

Enhanced 80% long-
term S.S. removal

Normal 70% long-term
S.S. Removal

Basic 60% long-term
S.S. Removal
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STAGE-STORAGE RELATIONSHIP

Total Active
Pond Storage Volume Ponding

Volume Volume Summary Elevation
m m m 2 m 3 m 3 m 2 m 3 m 3 m 3 m 3 m 3 m m

228.05 405 0 0 1700 0 0 0 228.05
228.15 457 43 43 1801 175 175 218 228.15
228.25 510 48 91 1902 185 360 452 228.25
228.35 562 54 145 2003 195 555 701 228.35
228.45 615 59 204 2104 205 761 965 228.45
228.55 667 64 268 2205 215 976 1244 228.55
228.65 719 69 337 2306 226 1202 1539 228.65
228.75 772 75 412 2406 236 1437 1849 228.75
228.85 824 80 492 2507 246 1683 2175 228.85
228.95 876 85 577 2608 256 1939 2515 228.95
229.05 929 90 667 2709 266 2205 2871 229.05
229.15 981 95 762 2810 276 2481 3243 229.15
229.25 1033 101 863 2911 286 2767 3630 3372 Permanent Pool 229.25
229.25 0.00 4301 0 2767 3630 0 229.25
229.35 0.10 4475 439 3205 4068 439 229.35
229.45 0.20 4649 456 3662 4525 895 229.45
229.55 0.30 4823 474 4135 4998 1369 229.55
229.65 0.40 4997 491 4626 5489 1860 229.65
229.75 0.50 5171 508 5135 5998 2368 229.75
229.85 0.60 5345 526 5660 6523 2894 229.85
229.95 0.70 5519 543 6203 7066 3437 229.95
230.05 0.80 5693 561 6764 7627 3997 3720 230.01 25mm Event 230.05
230.15 0.90 5867 578 7342 8205 4575 4467 230.14 1:2 Year Event 230.15
230.25 1.00 6041 595 7937 8800 5171 4697 230.18 1:5 Year Event 230.25
230.35 1.10 6214 613 8550 9413 5784 5241 230.27 1:10 Year Event 230.35
230.45 1.20 6388 630 9180 10043 6414 6075 230.40 1:25 Year Event 230.45
230.55 1.30 6562 648 9828 10691 7061 6830 230.52 1:50 Year Event 230.55
230.65 1.40 6736 665 10493 11356 7726 7497 230.62 1:100 Year Event 230.65
230.75 1.50 6910 682 11175 12038 8408 230.75
230.85 1.60 7084 700 11875 12738 9108 8860 230.82 1:250 Year Event (Regional) 230.85
230.95 1.70 7258 717 12592 13455 9825 230.95
231.05 1.80 7432 735 13326 14189 10560 231.05

Comments StageStage Active
Depth Area Volume Cumulative

Volume Area Volume Cumulative
Volume

Main PondForebay

June 14, 2024
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Orifice Calculations Cd Description Weir Calculations
Qo=Cd*Ao*(2*g*Ho)^0.5 0.63 Orifice Plate Qw = 2/3*Cd*(2g)1/2*L*Hw

3/2 + 8/15*Cd*(2g)1/2*tanθ*Hw
5/2

Orifice 1 Orifice 2 Orifice 3 0.80 Orifice Tube
Cd 0.63 0.63 0.63 Cd 0.50
Invert (m) 229.25 229.75 500.00 Invert (m) 230.85
Width (m) Length (m) 7.000
Diameter/Height (m) 0.200 0.600 Side Slope (H:V) 4
Type (H/V) V V V Side Slope (rad) 1.326

STAGE-DISCHARGE RELATIONSHIP

m m 3 m 2 m m 3 /s m 2 m m 3 /s m 2 m m 3 /s m 3 /s m 3 /s

229.25 0 0.00 0.00 0.0000 0.00 0.00 0.0000 0.00 0.00 0.0000 0.0000 0.0000
229.35 439 0.02 0.05 0.0098 0.00 0.00 0.0000 0.00 0.00 0.0000 0.0000 0.0098
229.45 895 0.03 0.10 0.0277 0.00 0.00 0.0000 0.00 0.00 0.0000 0.0000 0.0277
229.55 1369 0.03 0.20 0.0392 0.00 0.00 0.0000 0.00 0.00 0.0000 0.0000 0.0392
229.65 1860 0.03 0.30 0.0480 0.00 0.00 0.0000 0.00 0.00 0.0000 0.0000 0.0480
229.75 2368 0.03 0.40 0.0554 0.00 0.00 0.0000 0.00 0.00 0.0000 0.0000 0.0554
229.85 2894 0.03 0.50 0.0620 0.03 0.05 0.0193 0.00 0.00 0.0000 0.0000 0.0813
229.95 3437 0.03 0.60 0.0679 0.08 0.10 0.0728 0.00 0.00 0.0000 0.0000 0.1407
230.05 3997 0.03 0.70 0.0733 0.14 0.15 0.1528 0.00 0.00 0.0000 0.0000 0.2261
230.15 4575 0.03 0.80 0.0784 0.20 0.20 0.2499 0.00 0.00 0.0000 0.0000 0.3283
230.25 5171 0.03 0.90 0.0832 0.25 0.25 0.3513 0.00 0.00 0.0000 0.0000 0.4345
230.35 5784 0.03 1.00 0.0877 0.28 0.30 0.4322 0.00 0.00 0.0000 0.0000 0.5198
230.45 6414 0.03 1.10 0.0919 0.28 0.40 0.4990 0.00 0.00 0.0000 0.0000 0.5910
230.55 7061 0.03 1.20 0.0960 0.28 0.50 0.5579 0.00 0.00 0.0000 0.0000 0.6539
230.65 7726 0.03 1.30 0.1000 0.28 0.60 0.6112 0.00 0.00 0.0000 0.0000 0.7111
230.75 8408 0.03 1.40 0.1037 0.28 0.70 0.6601 0.00 0.00 0.0000 0.0000 0.7639
230.85 9108 0.03 1.50 0.1074 0.28 0.80 0.7057 0.00 0.00 0.0000 0.0000 0.8131

June 14, 2024

Flow Weir Flow Total FlowStage Active
Volume

Orifice 1 Orifice 2

Area Ho Flow Area Ho

Orifice 3

Area Ho Flow



FIELDCREST SUBDIVISION
STORMWATER MANAGEMENT
Strathroy, Ontario

Project Number: 44465-104
Date:
Design By: JJM
File: Q:\44465\104\SWM 2022, 2023, 2024\44465-104 Master SWM Facility Design Sheet (June 2024 Revision).xlsx

MOE SWM Planning and Design Manual, 2003

Forebay Design Flows
Flow into forebay during the 1:2-year return period event 3.515 m 3 /s
Flow into forebay during the 25 mm - 4 hour design storm event 1.749 m 3 /s
Peak flow from main pond outlet for the 25mm design storm (from MIDUSS) 0.185 m 3 /s

Forebay Characteristics
b = 12.5 m bottom width
y = 1.25 m depth
z = 5 :1 side slope
w = 18.8 m average width
R = 0.93 m hydraulic radius
A = 23.4 m 2 cross-sectional area

1.  Length Calculation Based on Settling Velocity

L = forebay flow length (m)
r = length-to-width ratio

Qp = peak flow rate through forebay (m 3 /s) Equation 4.5: Forebay Settling Length
vs = settling velocity (m/s)

a)  Required Settling Length (assuming Qp = forebay through-flow & vs = 0.0055 m/s) Table 1: Average settling velocities
Qp = 1.75 m 3 /s peak flow rate through forebay
vs = 0.0055 m/s settling velocity
r = 0.92 length-to-width ratio
L = 17.1 m required settling length % µm m/s
L = 17.2 m trial length

80 - 100 x ≤ 20 0.00000254
b)  Required Settling Length (assuming Qp = pond discharge & vs = 0.0003 m/s) Enhanced: 70 - 80 20 < x ≤ 40 0.00001300

Qp = 0.185 m 3 /s peak flow rate through forebay Normal: 60 - 70 40 < x ≤ 60 0.00002540
vs = 0.0003 m/s settling velocity Basic: 40 - 60 60 < x ≤ 130 0.00012700
r = 1.75 length-to-width ratio Medium Sand: 20 - 40 130 < x ≤ 400 0.00059267
L = 32.9 m required settling length Gross Grit: 0 - 20 400 < x ≤ 4000 0.00550333
L = 32.9 m trial length

2.  Length Calculation Based on Flow Dispersion Length

Q = 3.52 m 3 /s inlet flow rate
d = 1.25 m depth of permanent pool in forebay Equation 4.6: Dispersion Length

Vf = 0.50 m/s desired velocity in forebay (typical value ≤ 0.50 m/s )
L = 45.0 m required length of dispersion

3.  Required Forebay Length

L = 45.0 m design length
r = 2.40 design length-to-width ratio (typical minimum of 2.0)

4.  Scour Velocity

vs = 0.15 m/s scour velocity (typical value = 0.15 m/s )
v = 0.150 m/s actual velocity OK The actual velocity through the forebay is less than the scour velocity.

5. Weir Flow From Forebay

L = 22.373 m length of crest of weir Equation 4.4: Weir Flow
α = 1.65 coefficient
H = 0.3 m head
Q = 6.07 m 3 /s discharge OK The weir flow from the forebay exceeds the flow entering the forebay

6.  Estimated Cleanout Frequencies

a)  Forebay Table 2: Annual sediment loading
Forebay volume 863 m 3

Estimated TSS removal efficiency 80%
Impervious level 60% % m 3 /ha
Estimated annual sediment loading 2.2 m 3 /ha
Contributing area 20.86 ha 35% 0.6
Annual sediment volume 37 m 3 /yr 55% 1.9

Cleanout frequency for 33% volume reduction 7.8 years 70% 2.8
85% 3.8

b)  Stormwater Management Pond
Wetpond volume (excluding forebay) 2767 m 3

Estimated TSS removal efficiency 30%
Impervious level 60%
Estimated annual sediment loading 2.2 m 3 /ha
Contributing area 20.86 ha
Annual sediment volume 14 m 3 /yr

Cleanout frequency for 33% volume reduction 66.3 years

June 14, 2024

Impervious
Level

Annual
Loading

FOREBAY DESIGN CALCULATIONS

Mass
Removed

Particle Size
Range

Average Settling
Velocity
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FALLING HEAD DRAWDOWN CALCULATION
MOE SWM Planning and Design Manual, 2003

Equation 4.11

where t = 95605.35 s
26.6 hr drawdown time

Ap = 5623.024 m 2 surface area of the pond
C = 0.63 discharge coefficient
d = 200 mm diameter of the orifice

AO = 0.031416 m 2 cross-sectional area of the orifice
g = 9.81 m/s 2 gravitational acceleration constant

h1 = 230.010 m starting water elevation above the orifice
h2 = 229.250 m ending water elevation above the orifice
h = 0.76 m maximum water elevation above the orifice

C2 = 1739.506 slope coefficient from the area-depth linear regression
C3 = 4301 intercept from the area-depth linear regression

ELEVATION STAGE AREA
m m m 2

1 229.250 0 4301.0 Permanent pool
2 229.350 0.1 4475.0
3 229.450 0.2 4648.9
4 229.550 0.3 4822.9
5 229.650 0.4 4996.8
6 229.750 0.5 5170.8
7 229.850 0.6 5344.7
8 229.950 0.7 5518.7
9 230.050 0.8 5692.6 Extended detention

DRAWDOWN TIME: 95605 s
Regression Output: 26.6 hr

m1 = 1739.51 slope coefficient from the area-depth linear regression
b = 4301.00 intercept from the area-depth linear regression

se1 = 0.00 standard error for coefficient m1

seb = 0.00 standard error for constant b
R2 = 1.0000 coefficient of determination

sey = 0.00 standard error of the y  estimate

F = 2.91E+32 F statistic
df = 7 degrees of freedom

ssreg = 1815528 regression sum of squares
ssresid = 0 residual sum of squares

COMMENTS

June 14, 2024
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       V    V   I    SSSSS  U   U    A    L              (v 6.2.2015)
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Developed and Distributed by Smart City Water Inc
Copyright 2007 - 2022 Smart City Water Inc
All rights reserved.

                   *****  D E T A I L E D   O U T P U T *****
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DATE: 12/15/2023                           TIME: 03:35:46       

USER:                                                   

COMMENTS: ____________________________________________________________

-----------------------------------------------------------------------------------------------------------
  ************************************************
  ** SIMULATION : 100-Year Chicago SC           **
  ************************************************

--------------------
| CHICAGO STORM    |    IDF curve parameters: A=2561.151
| Ptotal= 76.21 mm |                          B=   9.093
--------------------                          C=   0.880
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  =  3.00 hrs
                        Storm time step    =  5.00 min
                        Time to peak ratio =  0.33

                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.00    4.61 |  0.75   37.56 |  1.50   16.61 |  2.25    6.40
                 0.08    5.13 |  0.83   92.64 |  1.58   14.21 |  2.33    5.98
                 0.17    5.79 |  0.92  249.64 |  1.67   12.38 |  2.42    5.61
                 0.25    6.63 |  1.00  119.41 |  1.75   10.96 |  2.50    5.29
                 0.33    7.76 |  1.08   65.98 |  1.83    9.81 |  2.58    5.00
                 0.42    9.33 |  1.17   43.53 |  1.92    8.87 |  2.67    4.73
                 0.50   11.65 |  1.25   31.69 |  2.00    8.10 |  2.75    4.50
                 0.58   15.39 |  1.33   24.57 |  2.08    7.44 |  2.83    4.29
                 0.67   22.19 |  1.42   19.89 |  2.17    6.88 |  2.92    4.10

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| NASHYD   (  0002)|   Area    (ha)=  14.10   Curve Number   (CN)= 65.0
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.37

     Unit Hyd Qpeak  (cms)=   1.456

     PEAK FLOW       (cms)=   0.846 (i)
     TIME TO PEAK    (hrs)=   1.417
     RUNOFF VOLUME    (mm)=  24.379
     TOTAL RAINFALL   (mm)=  76.212
     RUNOFF COEFFICIENT   =   0.320

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

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| NASHYD   (  0001)|   Area    (ha)=   7.64   Curve Number   (CN)= 61.0
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00

--------------------   U.H. Tp(hrs)=   0.30

     Unit Hyd Qpeak  (cms)=   0.973

     PEAK FLOW       (cms)=   0.464 (i)
     TIME TO PEAK    (hrs)=   1.333
     RUNOFF VOLUME    (mm)=  21.700
     TOTAL RAINFALL   (mm)=  76.212
     RUNOFF COEFFICIENT   =   0.285

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

-------------------------------------------------------------------------------
===========================================================================================================
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  Summary filename: C:\Users\BPavlovic\AppData\Local\Civica\VH5\4f708a6b-515a-4ba2-98e2-df6985b4da56\96ea0864-5bc8-455a-bf86-

DATE: 12/15/2023                           TIME: 03:35:46       

USER:                                                   

COMMENTS: ____________________________________________________________

-----------------------------------------------------------------------------------------------------------
  ************************************************
  ** SIMULATION : 10-Year Chicago SC            **
  ************************************************

--------------------
| CHICAGO STORM    |    IDF curve parameters: A=1425.011
| Ptotal= 51.88 mm |                          B=   7.382
--------------------                          C=   0.843
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  =  3.00 hrs
                        Storm time step    =  5.00 min
                        Time to peak ratio =  0.33

                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.00    3.64 |  0.75   24.58 |  1.50   11.53 |  2.25    4.88
                 0.08    4.00 |  0.83   59.70 |  1.58   10.01 |  2.33    4.59
                 0.17    4.46 |  0.92  170.84 |  1.67    8.84 |  2.42    4.34
                 0.25    5.04 |  1.00   77.13 |  1.75    7.91 |  2.50    4.11
                 0.33    5.80 |  1.08   42.35 |  1.83    7.16 |  2.58    3.91
                 0.42    6.84 |  1.17   28.29 |  1.92    6.55 |  2.67    3.72
                 0.50    8.36 |  1.25   20.95 |  2.00    6.03 |  2.75    3.56
                 0.58   10.76 |  1.33   16.52 |  2.08    5.59 |  2.83    3.41
                 0.67   15.04 |  1.42   13.60 |  2.17    5.21 |  2.92    3.27

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| NASHYD   (  0002)|   Area    (ha)=  14.10   Curve Number   (CN)= 65.0
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.37

     Unit Hyd Qpeak  (cms)=   1.456



     PEAK FLOW       (cms)=   0.391 (i)
     TIME TO PEAK    (hrs)=   1.500
     RUNOFF VOLUME    (mm)=  11.963
     TOTAL RAINFALL   (mm)=  51.876
     RUNOFF COEFFICIENT   =   0.231

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

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| NASHYD   (  0001)|   Area    (ha)=   7.64   Curve Number   (CN)= 61.0
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.30

     Unit Hyd Qpeak  (cms)=   0.973

     PEAK FLOW       (cms)=   0.210 (i)
     TIME TO PEAK    (hrs)=   1.417
     RUNOFF VOLUME    (mm)=  10.496
     TOTAL RAINFALL   (mm)=  51.876
     RUNOFF COEFFICIENT   =   0.202

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

-------------------------------------------------------------------------------
===========================================================================================================
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DATE: 12/15/2023                           TIME: 03:35:46       

USER:                                                   

COMMENTS: ____________________________________________________________

-----------------------------------------------------------------------------------------------------------
  ************************************************
  ** SIMULATION : 250-Year Chicago SC           **
  ************************************************

--------------------
| CHICAGO STORM    |    IDF curve parameters: A=3048.220
| Ptotal= 90.50 mm |                          B=  10.030
--------------------                          C=   0.888
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  =  4.00 hrs
                        Storm time step    =  5.00 min
                        Time to peak ratio =  0.33

                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.00    3.63 |  1.00   25.78 |  2.00   14.23 |  3.00    5.29
                 0.08    3.91 |  1.08   43.79 |  2.08   12.55 |  3.08    5.02
                 0.17    4.25 |  1.17  106.49 |  2.17   11.20 |  3.17    4.78
                 0.25    4.66 |  1.25  274.73 |  2.25   10.11 |  3.25    4.55
                 0.33    5.15 |  1.33  136.49 |  2.33    9.20 |  3.33    4.35
                 0.42    5.75 |  1.42   76.63 |  2.42    8.43 |  3.42    4.17
                 0.50    6.51 |  1.50   50.75 |  2.50    7.78 |  3.50    4.00

                 0.58    7.49 |  1.58   36.94 |  2.58    7.22 |  3.58    3.84
                 0.67    8.80 |  1.67   28.58 |  2.67    6.73 |  3.67    3.70
                 0.75   10.64 |  1.75   23.07 |  2.75    6.30 |  3.75    3.56
                 0.83   13.37 |  1.83   19.21 |  2.83    5.92 |  3.83    3.44
                 0.92   17.76 |  1.92   16.38 |  2.92    5.59 |  3.92    3.32

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| NASHYD   (  0002)|   Area    (ha)=  14.10   Curve Number   (CN)= 65.0
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.37

     Unit Hyd Qpeak  (cms)=   1.456

     PEAK FLOW       (cms)=   1.099 (i)
     TIME TO PEAK    (hrs)=   1.750
     RUNOFF VOLUME    (mm)=  32.885
     TOTAL RAINFALL   (mm)=  90.502
     RUNOFF COEFFICIENT   =   0.363

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

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| NASHYD   (  0001)|   Area    (ha)=   7.64   Curve Number   (CN)= 61.0
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.30

     Unit Hyd Qpeak  (cms)=   0.973

     PEAK FLOW       (cms)=   0.606 (i)
     TIME TO PEAK    (hrs)=   1.667
     RUNOFF VOLUME    (mm)=  29.479
     TOTAL RAINFALL   (mm)=  90.502
     RUNOFF COEFFICIENT   =   0.326

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

-------------------------------------------------------------------------------
===========================================================================================================
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DATE: 12/15/2023                           TIME: 03:35:47       

USER:                                                   

COMMENTS: ____________________________________________________________

-----------------------------------------------------------------------------------------------------------
  ************************************************
  ** SIMULATION : 25mm 4 Hour Chicago SC        **
  ************************************************

--------------------
| CHICAGO STORM    |    IDF curve parameters: A= 538.850
| Ptotal= 25.05 mm |                          B=   6.331



--------------------                          C=   0.809
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  =  4.00 hrs
                        Storm time step    =  5.00 min
                        Time to peak ratio =  0.33

                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.00    1.41 |  1.00    6.88 |  2.00    4.27 |  3.00    1.93
                 0.08    1.50 |  1.08   10.87 |  2.08    3.86 |  3.08    1.85
                 0.17    1.60 |  1.17   25.65 |  2.17    3.52 |  3.17    1.78
                 0.25    1.72 |  1.25   75.61 |  2.25    3.24 |  3.25    1.71
                 0.33    1.87 |  1.33   33.19 |  2.33    3.01 |  3.33    1.65
                 0.42    2.04 |  1.42   18.44 |  2.42    2.80 |  3.42    1.59
                 0.50    2.25 |  1.50   12.55 |  2.50    2.63 |  3.50    1.54
                 0.58    2.52 |  1.58    9.47 |  2.58    2.48 |  3.58    1.49
                 0.67    2.87 |  1.67    7.59 |  2.67    2.34 |  3.67    1.45
                 0.75    3.34 |  1.75    6.34 |  2.75    2.22 |  3.75    1.40
                 0.83    4.01 |  1.83    5.45 |  2.83    2.11 |  3.83    1.36
                 0.92    5.05 |  1.92    4.78 |  2.92    2.02 |  3.92    1.33

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| NASHYD   (  0002)|   Area    (ha)=  14.10   Curve Number   (CN)= 65.0
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.37

     Unit Hyd Qpeak  (cms)=   1.456

     PEAK FLOW       (cms)=   0.068 (i)
     TIME TO PEAK    (hrs)=   1.833
     RUNOFF VOLUME    (mm)=   2.562
     TOTAL RAINFALL   (mm)=  25.048
     RUNOFF COEFFICIENT   =   0.102

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

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| NASHYD   (  0001)|   Area    (ha)=   7.64   Curve Number   (CN)= 61.0
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.30

     Unit Hyd Qpeak  (cms)=   0.973

     PEAK FLOW       (cms)=   0.035 (i)
     TIME TO PEAK    (hrs)=   1.750
     RUNOFF VOLUME    (mm)=   2.202
     TOTAL RAINFALL   (mm)=  25.048
     RUNOFF COEFFICIENT   =   0.088

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

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

 FINISH
===========================================================================================================

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

       V    V   I    SSSSS  U   U    A    L              (v 6.2.2015)
       V    V   I    SS     U   U   A A   L
        V  V    I     SS    U   U  AAAAA  L
        V  V    I      SS   U   U  A   A  L
         VV     I    SSSSS  UUUUU  A   A  LLLLL

        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM
       O   O    T      T    H   H   Y Y   MM MM  O   O
       O   O    T      T    H   H    Y    M   M  O   O    
        OOO     T      T    H   H    Y    M   M   OOO
Developed and Distributed by Smart City Water Inc
Copyright 2007 - 2022 Smart City Water Inc
All rights reserved.

                   *****  D E T A I L E D   O U T P U T *****
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DATE: 12/15/2023                           TIME: 03:35:46       

USER:                                                   

COMMENTS: ____________________________________________________________

-----------------------------------------------------------------------------------------------------------
  ************************************************
  ** SIMULATION : 25-Year Chicago SC            **
  ************************************************

--------------------
| CHICAGO STORM    |    IDF curve parameters: A=1835.352
| Ptotal= 61.64 mm |                          B=   7.844
--------------------                          C=   0.858
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  =  3.00 hrs
                        Storm time step    =  5.00 min
                        Time to peak ratio =  0.33

                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.00    4.06 |  0.75   29.44 |  1.50   13.47 |  2.25    5.51
                 0.08    4.48 |  0.83   72.48 |  1.58   11.63 |  2.33    5.17
                 0.17    5.01 |  0.92  205.33 |  1.67   10.22 |  2.42    4.87
                 0.25    5.69 |  1.00   93.76 |  1.75    9.11 |  2.50    4.61
                 0.33    6.59 |  1.08   51.29 |  1.83    8.21 |  2.58    4.37
                 0.42    7.83 |  1.17   34.00 |  1.92    7.48 |  2.67    4.16
                 0.50    9.65 |  1.25   24.97 |  2.00    6.86 |  2.75    3.97
                 0.58   12.53 |  1.33   19.55 |  2.08    6.34 |  2.83    3.79
                 0.67   17.74 |  1.42   15.98 |  2.17    5.90 |  2.92    3.63

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| NASHYD   (  0002)|   Area    (ha)=  14.10   Curve Number   (CN)= 65.0
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.37

     Unit Hyd Qpeak  (cms)=   1.456

     PEAK FLOW       (cms)=   0.558 (i)
     TIME TO PEAK    (hrs)=   1.500
     RUNOFF VOLUME    (mm)=  16.584
     TOTAL RAINFALL   (mm)=  61.640
     RUNOFF COEFFICIENT   =   0.269

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

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| NASHYD   (  0001)|   Area    (ha)=   7.64   Curve Number   (CN)= 61.0
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.30

     Unit Hyd Qpeak  (cms)=   0.973

     PEAK FLOW       (cms)=   0.303 (i)
     TIME TO PEAK    (hrs)=   1.333
     RUNOFF VOLUME    (mm)=  14.641
     TOTAL RAINFALL   (mm)=  61.640
     RUNOFF COEFFICIENT   =   0.238

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

-------------------------------------------------------------------------------
===========================================================================================================
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  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                          
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DATE: 12/15/2023                           TIME: 03:35:46       

USER:                                                   

COMMENTS: ____________________________________________________________

-----------------------------------------------------------------------------------------------------------
  ************************************************
  ** SIMULATION : 2-year Chicago SC from IDF    **
  ************************************************

--------------------
| CHICAGO STORM    |    IDF curve parameters: A=2016.901
| Ptotal= 39.86 mm |                          B=  11.250
--------------------                          C=   0.956
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  =  3.00 hrs
                        Storm time step    =  5.00 min
                        Time to peak ratio =  0.33

                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.00    1.54 |  0.75   20.31 |  1.50    7.84 |  2.25    2.37
                 0.08    1.77 |  0.83   53.33 |  1.58    6.48 |  2.33    2.17
                 0.17    2.08 |  0.92  140.32 |  1.67    5.47 |  2.42    1.99
                 0.25    2.48 |  1.00   69.17 |  1.75    4.69 |  2.50    1.84
                 0.33    3.03 |  1.08   37.56 |  1.83    4.09 |  2.58    1.71
                 0.42    3.83 |  1.17   23.92 |  1.92    3.60 |  2.67    1.60
                 0.50    5.07 |  1.25   16.75 |  2.00    3.20 |  2.75    1.49
                 0.58    7.14 |  1.33   12.48 |  2.08    2.87 |  2.83    1.40
                 0.67   11.08 |  1.42    9.73 |  2.17    2.60 |  2.92    1.32

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| NASHYD   (  0002)|   Area    (ha)=  14.10   Curve Number   (CN)= 65.0
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.37

     Unit Hyd Qpeak  (cms)=   1.456

     PEAK FLOW       (cms)=   0.260 (i)
     TIME TO PEAK    (hrs)=   1.500
     RUNOFF VOLUME    (mm)=   7.080
     TOTAL RAINFALL   (mm)=  39.861
     RUNOFF COEFFICIENT   =   0.178

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

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| NASHYD   (  0001)|   Area    (ha)=   7.64   Curve Number   (CN)= 61.0
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.30

     Unit Hyd Qpeak  (cms)=   0.973

     PEAK FLOW       (cms)=   0.139 (i)
     TIME TO PEAK    (hrs)=   1.417
     RUNOFF VOLUME    (mm)=   6.159
     TOTAL RAINFALL   (mm)=  39.861
     RUNOFF COEFFICIENT   =   0.155

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

-------------------------------------------------------------------------------
===========================================================================================================

       V    V   I    SSSSS  U   U    A    L              (v 6.2.2015)
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Developed and Distributed by Smart City Water Inc
Copyright 2007 - 2022 Smart City Water Inc
All rights reserved.

                   *****  D E T A I L E D   O U T P U T *****

  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                          
  Output  filename: C:\Users\BPavlovic\AppData\Local\Civica\VH5\4f708a6b-515a-4ba2-98e2-df6985b4da56\e66ada73-3e8e-4eea-a5ce-
  Summary filename: C:\Users\BPavlovic\AppData\Local\Civica\VH5\4f708a6b-515a-4ba2-98e2-df6985b4da56\e66ada73-3e8e-4eea-a5ce-

DATE: 12/15/2023                           TIME: 03:35:46       

USER:                                                   

COMMENTS: ____________________________________________________________

-----------------------------------------------------------------------------------------------------------
  ************************************************
  ** SIMULATION : 50-Year Chicago SC            **
  ************************************************

--------------------
| CHICAGO STORM    |    IDF curve parameters: A=2225.884
| Ptotal= 69.59 mm |                          B=   8.620
--------------------                          C=   0.871
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  =  3.00 hrs
                        Storm time step    =  5.00 min
                        Time to peak ratio =  0.33

                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.00    4.36 |  0.75   33.91 |  1.50   15.21 |  2.25    6.00
                 0.08    4.84 |  0.83   83.50 |  1.58   13.06 |  2.33    5.62
                 0.17    5.44 |  0.92  228.89 |  1.67   11.42 |  2.42    5.28
                 0.25    6.21 |  1.00  107.76 |  1.75   10.13 |  2.50    4.98
                 0.33    7.24 |  1.08   59.36 |  1.83    9.10 |  2.58    4.72
                 0.42    8.66 |  1.17   39.24 |  1.92    8.25 |  2.67    4.48
                 0.50   10.76 |  1.25   28.68 |  2.00    7.55 |  2.75    4.26
                 0.58   14.11 |  1.33   22.32 |  2.08    6.95 |  2.83    4.07
                 0.67   20.20 |  1.42   18.14 |  2.17    6.44 |  2.92    3.89

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| NASHYD   (  0002)|   Area    (ha)=  14.10   Curve Number   (CN)= 65.0
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.37

     Unit Hyd Qpeak  (cms)=   1.456

     PEAK FLOW       (cms)=   0.709 (i)
     TIME TO PEAK    (hrs)=   1.417
     RUNOFF VOLUME    (mm)=  20.713
     TOTAL RAINFALL   (mm)=  69.587
     RUNOFF COEFFICIENT   =   0.298

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

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



--------------------
| CALIB            |
| NASHYD   (  0001)|   Area    (ha)=   7.64   Curve Number   (CN)= 61.0
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.30

     Unit Hyd Qpeak  (cms)=   0.973

     PEAK FLOW       (cms)=   0.387 (i)
     TIME TO PEAK    (hrs)=   1.333
     RUNOFF VOLUME    (mm)=  18.371
     TOTAL RAINFALL   (mm)=  69.587
     RUNOFF COEFFICIENT   =   0.264

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

-------------------------------------------------------------------------------
===========================================================================================================

       V    V   I    SSSSS  U   U    A    L              (v 6.2.2015)
       V    V   I    SS     U   U   A A   L
        V  V    I     SS    U   U  AAAAA  L
        V  V    I      SS   U   U  A   A  L
         VV     I    SSSSS  UUUUU  A   A  LLLLL
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Developed and Distributed by Smart City Water Inc
Copyright 2007 - 2022 Smart City Water Inc
All rights reserved.

                   *****  D E T A I L E D   O U T P U T *****

  Input   filename: C:\Program Files (x86)\Visual OTTHYMO 6.2\VO2\voin.dat                          
  Output  filename: C:\Users\BPavlovic\AppData\Local\Civica\VH5\4f708a6b-515a-4ba2-98e2-df6985b4da56\a5415d02-1cbc-4482-b162-
  Summary filename: C:\Users\BPavlovic\AppData\Local\Civica\VH5\4f708a6b-515a-4ba2-98e2-df6985b4da56\a5415d02-1cbc-4482-b162-

DATE: 12/15/2023                           TIME: 03:35:46       

USER:                                                   

COMMENTS: ____________________________________________________________

-----------------------------------------------------------------------------------------------------------
  ************************************************
  ** SIMULATION : 5-Year Chicago SC             **
  ************************************************

--------------------
| CHICAGO STORM    |    IDF curve parameters: A=1137.257
| Ptotal= 44.35 mm |                          B=   7.184
--------------------                          C=   0.830
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  =  3.00 hrs
                        Storm time step    =  5.00 min
                        Time to peak ratio =  0.33

                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.00    3.29 |  0.75   21.03 |  1.50   10.08 |  2.25    4.38
                 0.08    3.61 |  0.83   50.18 |  1.58    8.78 |  2.33    4.13
                 0.17    4.01 |  0.92  142.78 |  1.67    7.78 |  2.42    3.90
                 0.25    4.51 |  1.00   64.63 |  1.75    6.99 |  2.50    3.71
                 0.33    5.17 |  1.08   35.80 |  1.83    6.35 |  2.58    3.53
                 0.42    6.08 |  1.17   24.12 |  1.92    5.82 |  2.67    3.37
                 0.50    7.38 |  1.25   17.99 |  2.00    5.37 |  2.75    3.22
                 0.58    9.42 |  1.33   14.28 |  2.08    4.99 |  2.83    3.09
                 0.67   13.03 |  1.42   11.82 |  2.17    4.66 |  2.92    2.97

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| NASHYD   (  0002)|   Area    (ha)=  14.10   Curve Number   (CN)= 65.0
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00

--------------------   U.H. Tp(hrs)=   0.37

     Unit Hyd Qpeak  (cms)=   1.456

     PEAK FLOW       (cms)=   0.279 (i)
     TIME TO PEAK    (hrs)=   1.500
     RUNOFF VOLUME    (mm)=   8.792
     TOTAL RAINFALL   (mm)=  44.354
     RUNOFF COEFFICIENT   =   0.198

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

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| NASHYD   (  0001)|   Area    (ha)=   7.64   Curve Number   (CN)= 61.0
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.30

     Unit Hyd Qpeak  (cms)=   0.973

     PEAK FLOW       (cms)=   0.148 (i)
     TIME TO PEAK    (hrs)=   1.417
     RUNOFF VOLUME    (mm)=   7.674
     TOTAL RAINFALL   (mm)=  44.354
     RUNOFF COEFFICIENT   =   0.173

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

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





                over (min)        5.00         9.00
     Storage Coeff.  (min)=       3.63 (ii)    8.87 (ii)
     Unit Hyd. Tpeak (min)=       5.00         9.00
     Unit Hyd. peak  (cms)=       0.28         0.13
                                                           *TOTALS*
     PEAK FLOW       (cms)=       2.39         0.14          2.455 (iii)
     TIME TO PEAK    (hrs)=       1.03         1.20           1.05
     RUNOFF VOLUME    (mm)=      37.86         4.63          22.58
     TOTAL RAINFALL   (mm)=      39.86        39.86          39.86
     RUNOFF COEFFICIENT   =       0.95         0.12           0.57

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  45.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0002)|   Area    (ha)=   2.66
|ID= 1 DT= 1.0 min |   Total Imp(%)=  63.00   Dir. Conn.(%)=  53.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.68         0.98
     Dep. Storage     (mm)=       2.00         5.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=     133.17        40.00
     Mannings n           =      0.013        0.250

         NOTE:  RAINFALL WAS TRANSFORMED TO   1.0 MIN. TIME STEP.

                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.017    1.54 | 0.767   20.31 | 1.517    7.84 |  2.27    2.37
                0.033    1.54 | 0.783   20.31 | 1.533    7.84 |  2.28    2.37
                0.050    1.54 | 0.800   20.31 | 1.550    7.84 |  2.30    2.37
                0.067    1.54 | 0.817   20.31 | 1.567    7.84 |  2.32    2.37
                0.083    1.54 | 0.833   20.31 | 1.583    7.84 |  2.33    2.37
                0.100    1.77 | 0.850   53.33 | 1.600    6.48 |  2.35    2.17
                0.117    1.77 | 0.867   53.33 | 1.617    6.48 |  2.37    2.17
                0.133    1.77 | 0.883   53.33 | 1.633    6.48 |  2.38    2.17
                0.150    1.77 | 0.900   53.33 | 1.650    6.48 |  2.40    2.17
                0.167    1.77 | 0.917   53.33 | 1.667    6.48 |  2.42    2.17
                0.183    2.08 | 0.933  140.32 | 1.683    5.47 |  2.43    1.99
                0.200    2.08 | 0.950  140.32 | 1.700    5.47 |  2.45    1.99
                0.217    2.08 | 0.967  140.32 | 1.717    5.47 |  2.47    1.99
                0.233    2.08 | 0.983  140.32 | 1.733    5.47 |  2.48    1.99

                0.250    2.08 | 1.000  140.32 | 1.750    5.47 |  2.50    1.99
                0.267    2.48 | 1.017   69.17 | 1.767    4.69 |  2.52    1.84
                0.283    2.48 | 1.033   69.17 | 1.783    4.69 |  2.53    1.84
                0.300    2.48 | 1.050   69.17 | 1.800    4.69 |  2.55    1.84
                0.317    2.48 | 1.067   69.17 | 1.817    4.69 |  2.57    1.84
                0.333    2.48 | 1.083   69.17 | 1.833    4.69 |  2.58    1.84
                0.350    3.03 | 1.100   37.56 | 1.850    4.09 |  2.60    1.71
                0.367    3.03 | 1.117   37.56 | 1.867    4.09 |  2.62    1.71
                0.383    3.03 | 1.133   37.56 | 1.883    4.09 |  2.63    1.71
                0.400    3.03 | 1.150   37.56 | 1.900    4.09 |  2.65    1.71
                0.417    3.03 | 1.167   37.56 | 1.917    4.09 |  2.67    1.71
                0.433    3.83 | 1.183   23.93 | 1.933    3.60 |  2.68    1.60
                0.450    3.83 | 1.200   23.92 | 1.950    3.60 |  2.70    1.60
                0.467    3.83 | 1.217   23.92 | 1.967    3.60 |  2.72    1.60
                0.483    3.83 | 1.233   23.92 | 1.983    3.60 |  2.73    1.60
                0.500    3.83 | 1.250   23.92 | 2.000    3.60 |  2.75    1.60
                0.517    5.07 | 1.267   16.75 | 2.017    3.20 |  2.77    1.49
                0.533    5.07 | 1.283   16.75 | 2.033    3.20 |  2.78    1.49
                0.550    5.07 | 1.300   16.75 | 2.050    3.20 |  2.80    1.49
                0.567    5.07 | 1.317   16.75 | 2.067    3.20 |  2.82    1.49
                0.583    5.07 | 1.333   16.75 | 2.083    3.20 |  2.83    1.49
                0.600    7.14 | 1.350   12.48 | 2.100    2.87 |  2.85    1.40
                0.617    7.14 | 1.367   12.48 | 2.117    2.87 |  2.87    1.40
                0.633    7.14 | 1.383   12.48 | 2.133    2.87 |  2.88    1.40
                0.650    7.14 | 1.400   12.48 | 2.150    2.87 |  2.90    1.40
                0.667    7.14 | 1.417   12.48 | 2.167    2.87 |  2.92    1.40
                0.683   11.08 | 1.433    9.73 | 2.183    2.60 |  2.93    1.32
                0.700   11.08 | 1.450    9.73 | 2.200    2.60 |  2.95    1.32
                0.717   11.08 | 1.467    9.73 | 2.217    2.60 |  2.97    1.32
                0.733   11.08 | 1.483    9.73 | 2.233    2.60 |  2.98    1.32
                0.750   11.08 | 1.500    9.73 | 2.250    2.60 |  3.00    1.32

     Max.Eff.Inten.(mm/hr)=     140.32        11.14
                over (min)        5.00         8.00
     Storage Coeff.  (min)=       2.15 (ii)    7.49 (ii)
     Unit Hyd. Tpeak (min)=       5.00         8.00
     Unit Hyd. peak  (cms)=       0.36         0.15
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.46         0.02          0.474 (iii)
     TIME TO PEAK    (hrs)=       1.03         1.17           1.03
     RUNOFF VOLUME    (mm)=      37.86         3.70          21.80
     TOTAL RAINFALL   (mm)=      39.86        39.86          39.86
     RUNOFF COEFFICIENT   =       0.95         0.09           0.55

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  39.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.



-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0003)|   Area    (ha)=   1.40
|ID= 1 DT= 1.0 min |   Total Imp(%)=  79.00   Dir. Conn.(%)=  69.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.11         0.29
     Dep. Storage     (mm)=       2.00         5.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=      96.61        40.00
     Mannings n           =      0.013        0.250

         NOTE:  RAINFALL WAS TRANSFORMED TO   1.0 MIN. TIME STEP.

                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.017    1.54 | 0.767   20.31 | 1.517    7.84 |  2.27    2.37
                0.033    1.54 | 0.783   20.31 | 1.533    7.84 |  2.28    2.37
                0.050    1.54 | 0.800   20.31 | 1.550    7.84 |  2.30    2.37
                0.067    1.54 | 0.817   20.31 | 1.567    7.84 |  2.32    2.37
                0.083    1.54 | 0.833   20.31 | 1.583    7.84 |  2.33    2.37
                0.100    1.77 | 0.850   53.33 | 1.600    6.48 |  2.35    2.17
                0.117    1.77 | 0.867   53.33 | 1.617    6.48 |  2.37    2.17
                0.133    1.77 | 0.883   53.33 | 1.633    6.48 |  2.38    2.17
                0.150    1.77 | 0.900   53.33 | 1.650    6.48 |  2.40    2.17
                0.167    1.77 | 0.917   53.33 | 1.667    6.48 |  2.42    2.17
                0.183    2.08 | 0.933  140.32 | 1.683    5.47 |  2.43    1.99
                0.200    2.08 | 0.950  140.32 | 1.700    5.47 |  2.45    1.99
                0.217    2.08 | 0.967  140.32 | 1.717    5.47 |  2.47    1.99
                0.233    2.08 | 0.983  140.32 | 1.733    5.47 |  2.48    1.99
                0.250    2.08 | 1.000  140.32 | 1.750    5.47 |  2.50    1.99
                0.267    2.48 | 1.017   69.17 | 1.767    4.69 |  2.52    1.84
                0.283    2.48 | 1.033   69.17 | 1.783    4.69 |  2.53    1.84
                0.300    2.48 | 1.050   69.17 | 1.800    4.69 |  2.55    1.84
                0.317    2.48 | 1.067   69.17 | 1.817    4.69 |  2.57    1.84
                0.333    2.48 | 1.083   69.17 | 1.833    4.69 |  2.58    1.84
                0.350    3.03 | 1.100   37.56 | 1.850    4.09 |  2.60    1.71
                0.367    3.03 | 1.117   37.56 | 1.867    4.09 |  2.62    1.71
                0.383    3.03 | 1.133   37.56 | 1.883    4.09 |  2.63    1.71
                0.400    3.03 | 1.150   37.56 | 1.900    4.09 |  2.65    1.71
                0.417    3.03 | 1.167   37.56 | 1.917    4.09 |  2.67    1.71
                0.433    3.83 | 1.183   23.93 | 1.933    3.60 |  2.68    1.60
                0.450    3.83 | 1.200   23.92 | 1.950    3.60 |  2.70    1.60
                0.467    3.83 | 1.217   23.92 | 1.967    3.60 |  2.72    1.60
                0.483    3.83 | 1.233   23.92 | 1.983    3.60 |  2.73    1.60
                0.500    3.83 | 1.250   23.92 | 2.000    3.60 |  2.75    1.60
                0.517    5.07 | 1.267   16.75 | 2.017    3.20 |  2.77    1.49
                0.533    5.07 | 1.283   16.75 | 2.033    3.20 |  2.78    1.49

                0.550    5.07 | 1.300   16.75 | 2.050    3.20 |  2.80    1.49
                0.567    5.07 | 1.317   16.75 | 2.067    3.20 |  2.82    1.49
                0.583    5.07 | 1.333   16.75 | 2.083    3.20 |  2.83    1.49
                0.600    7.14 | 1.350   12.48 | 2.100    2.87 |  2.85    1.40
                0.617    7.14 | 1.367   12.48 | 2.117    2.87 |  2.87    1.40
                0.633    7.14 | 1.383   12.48 | 2.133    2.87 |  2.88    1.40
                0.650    7.14 | 1.400   12.48 | 2.150    2.87 |  2.90    1.40
                0.667    7.14 | 1.417   12.48 | 2.167    2.87 |  2.92    1.40
                0.683   11.08 | 1.433    9.73 | 2.183    2.60 |  2.93    1.32
                0.700   11.08 | 1.450    9.73 | 2.200    2.60 |  2.95    1.32
                0.717   11.08 | 1.467    9.73 | 2.217    2.60 |  2.97    1.32
                0.733   11.08 | 1.483    9.73 | 2.233    2.60 |  2.98    1.32
                0.750   11.08 | 1.500    9.73 | 2.250    2.60 |  3.00    1.32

     Max.Eff.Inten.(mm/hr)=     140.32        15.42
                over (min)        5.00         6.00
     Storage Coeff.  (min)=       1.78 (ii)    5.60 (ii)
     Unit Hyd. Tpeak (min)=       5.00         6.00
     Unit Hyd. peak  (cms)=       0.39         0.20
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.33         0.01          0.333 (iii)
     TIME TO PEAK    (hrs)=       1.03         1.13           1.03
     RUNOFF VOLUME    (mm)=      37.86         4.35          27.47
     TOTAL RAINFALL   (mm)=      39.86        39.86          39.86
     RUNOFF COEFFICIENT   =       0.95         0.11           0.69

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  39.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| STORE HYD(  0011)|   AREA       (ha)=  10.00
| ID= 1 DT=10.0min |   QPEAK     (cms)=   0.17
--------------------   TPEAK     (hrs)=   0.00
                       VOLUME     (mm)=  25.50

  TIME    FLOW |  TIME    FLOW |  TIME    FLOW |'  TIME    FLOW |  TIME    FLOW
   hrs     cms |   hrs     cms |   hrs     cms |'   hrs     cms |   hrs     cms
  0.00    0.17 |  0.83    0.17 |  1.67    0.17 |  2.50    0.17 |  3.33    0.17
  0.17    0.17 |  1.00    0.17 |  1.83    0.17 |  2.67    0.17 |  3.50    0.17
  0.33    0.17 |  1.17    0.17 |  2.00    0.17 |  2.83    0.17 |  3.67    0.17
  0.50    0.17 |  1.33    0.17 |  2.17    0.17 |  3.00    0.17 |  3.83    0.17
  0.67    0.17 |  1.50    0.17 |  2.33    0.17 |  3.17    0.17 |  4.00    0.17
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0007)|



|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0001):    15.14   2.455     1.05    22.58
      + ID2= 2 (  0011):    10.00   0.170     0.00    25.50
        ====================================================
        ID = 3 (  0007):    25.14   2.625     1.05    23.33

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0007)|
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 3 (  0007):    25.14   2.625     1.05    23.33
      + ID2= 2 (  0002):     2.66   0.474     1.03    21.80
        ====================================================
        ID = 1 (  0007):    27.80   3.088     1.03    23.19

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0007)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0007):    27.80   3.088     1.03    23.19
      + ID2= 2 (  0003):     1.40   0.333     1.03    27.47
        ====================================================
        ID = 3 (  0007):    29.20   3.421     1.03    23.39

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0007)|
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 3 (  0007):    29.20   3.421     1.03    23.39
      + ID2= 2 (  0005):     0.43   0.006     1.17     2.76
        ====================================================
        ID = 1 (  0007):    29.63   3.425     1.03    23.09

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------

--------------------
| ADD HYD  (  0007)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0007):    29.63   3.425     1.03    23.09

      + ID2= 2 (  0006):     1.23   0.016     1.17     2.76
        ====================================================
        ID = 3 (  0007):    30.86   3.438     1.03    22.28

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
--------------------
| RESERVOIR(  0008)|     OVERFLOW IS OFF
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                           0.0000      0.0000   |    0.3280      0.4575
                           0.0100      0.0439   |    0.4340      0.5171
                           0.0280      0.0895   |    0.5200      0.5784
                           0.0390      0.1369   |    0.5910      0.6414
                           0.0480      0.1860   |    0.6540      0.7061
                           0.0550      0.2368   |    0.7110      0.7726
                           0.0810      0.2894   |    0.7640      0.8408
                           0.1410      0.3437   |    0.8130      0.9108
                           0.2260      0.3997   |    0.0000      0.0000

                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
   INFLOW : ID= 2 (  0007)     30.860      3.438      1.03      22.28
   OUTFLOW: ID= 1 (  0008)     30.860      0.310      2.02      21.51

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  9.01
                   TIME SHIFT OF PEAK FLOW         (min)= 59.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.4467

     **** WARNING : SELECTED ROUTING TIME STEP DENIED.
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0004)|   Area    (ha)=   1.51
|ID= 1 DT= 1.0 min |   Total Imp(%)=  21.00   Dir. Conn.(%)=  21.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.32         1.19
     Dep. Storage     (mm)=       2.00         5.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=     100.33        40.00
     Mannings n           =      0.013        0.250

         NOTE:  RAINFALL WAS TRANSFORMED TO   1.0 MIN. TIME STEP.

                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.017    1.54 | 0.767   20.31 | 1.517    7.84 |  2.27    2.37



                0.033    1.54 | 0.783   20.31 | 1.533    7.84 |  2.28    2.37
                0.050    1.54 | 0.800   20.31 | 1.550    7.84 |  2.30    2.37
                0.067    1.54 | 0.817   20.31 | 1.567    7.84 |  2.32    2.37
                0.083    1.54 | 0.833   20.31 | 1.583    7.84 |  2.33    2.37
                0.100    1.77 | 0.850   53.33 | 1.600    6.48 |  2.35    2.17
                0.117    1.77 | 0.867   53.33 | 1.617    6.48 |  2.37    2.17
                0.133    1.77 | 0.883   53.33 | 1.633    6.48 |  2.38    2.17
                0.150    1.77 | 0.900   53.33 | 1.650    6.48 |  2.40    2.17
                0.167    1.77 | 0.917   53.33 | 1.667    6.48 |  2.42    2.17
                0.183    2.08 | 0.933  140.32 | 1.683    5.47 |  2.43    1.99
                0.200    2.08 | 0.950  140.32 | 1.700    5.47 |  2.45    1.99
                0.217    2.08 | 0.967  140.32 | 1.717    5.47 |  2.47    1.99
                0.233    2.08 | 0.983  140.32 | 1.733    5.47 |  2.48    1.99
                0.250    2.08 | 1.000  140.32 | 1.750    5.47 |  2.50    1.99
                0.267    2.48 | 1.017   69.17 | 1.767    4.69 |  2.52    1.84
                0.283    2.48 | 1.033   69.17 | 1.783    4.69 |  2.53    1.84
                0.300    2.48 | 1.050   69.17 | 1.800    4.69 |  2.55    1.84
                0.317    2.48 | 1.067   69.17 | 1.817    4.69 |  2.57    1.84
                0.333    2.48 | 1.083   69.17 | 1.833    4.69 |  2.58    1.84
                0.350    3.03 | 1.100   37.56 | 1.850    4.09 |  2.60    1.71
                0.367    3.03 | 1.117   37.56 | 1.867    4.09 |  2.62    1.71
                0.383    3.03 | 1.133   37.56 | 1.883    4.09 |  2.63    1.71
                0.400    3.03 | 1.150   37.56 | 1.900    4.09 |  2.65    1.71
                0.417    3.03 | 1.167   37.56 | 1.917    4.09 |  2.67    1.71
                0.433    3.83 | 1.183   23.93 | 1.933    3.60 |  2.68    1.60
                0.450    3.83 | 1.200   23.92 | 1.950    3.60 |  2.70    1.60
                0.467    3.83 | 1.217   23.92 | 1.967    3.60 |  2.72    1.60
                0.483    3.83 | 1.233   23.92 | 1.983    3.60 |  2.73    1.60
                0.500    3.83 | 1.250   23.92 | 2.000    3.60 |  2.75    1.60
                0.517    5.07 | 1.267   16.75 | 2.017    3.20 |  2.77    1.49
                0.533    5.07 | 1.283   16.75 | 2.033    3.20 |  2.78    1.49
                0.550    5.07 | 1.300   16.75 | 2.050    3.20 |  2.80    1.49
                0.567    5.07 | 1.317   16.75 | 2.067    3.20 |  2.82    1.49
                0.583    5.07 | 1.333   16.75 | 2.083    3.20 |  2.83    1.49
                0.600    7.14 | 1.350   12.48 | 2.100    2.87 |  2.85    1.40
                0.617    7.14 | 1.367   12.48 | 2.117    2.87 |  2.87    1.40
                0.633    7.14 | 1.383   12.48 | 2.133    2.87 |  2.88    1.40
                0.650    7.14 | 1.400   12.48 | 2.150    2.87 |  2.90    1.40
                0.667    7.14 | 1.417   12.48 | 2.167    2.87 |  2.92    1.40
                0.683   11.08 | 1.433    9.73 | 2.183    2.60 |  2.93    1.32
                0.700   11.08 | 1.450    9.73 | 2.200    2.60 |  2.95    1.32
                0.717   11.08 | 1.467    9.73 | 2.217    2.60 |  2.97    1.32
                0.733   11.08 | 1.483    9.73 | 2.233    2.60 |  2.98    1.32
                0.750   11.08 | 1.500    9.73 | 2.250    2.60 |  3.00    1.32

     Max.Eff.Inten.(mm/hr)=     140.32         4.40
                over (min)        5.00        27.00
     Storage Coeff.  (min)=       1.82 (ii)   26.43 (ii)
     Unit Hyd. Tpeak (min)=       5.00        27.00
     Unit Hyd. peak  (cms)=       0.39         0.04
                                                           *TOTALS*

     PEAK FLOW       (cms)=       0.11         0.01          0.107 (iii)
     TIME TO PEAK    (hrs)=       1.03         1.53           1.03
     RUNOFF VOLUME    (mm)=      37.86         2.81          10.16
     TOTAL RAINFALL   (mm)=      39.86        39.86          39.86
     RUNOFF COEFFICIENT   =       0.95         0.07           0.25

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  39.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

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

--------------------
| ADD HYD  (  0012)|
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
        ID1= 1 (  0004):     1.51   0.107     1.03    10.16
      + ID2= 2 (  0008):    30.86   0.310     2.02    21.51
        ====================================================
        ID = 3 (  0012):    32.37   0.319     1.95    20.98

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
-------------------------------------------------------------------------------
====================================================================================
=======================
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COMMENTS: ____________________________________________________________

------------------------------------------------------------------------------------
-----------------------
  ************************************************
  ** SIMULATION : 50-Year Chicago SC            **
  ************************************************

--------------------
| CHICAGO STORM    |    IDF curve parameters: A=2225.884
| Ptotal= 69.59 mm |                          B=   8.620
--------------------                          C=   0.871
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  =  3.00 hrs
                        Storm time step    =  5.00 min
                        Time to peak ratio =  0.33

                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.00    4.36 |  0.75   33.91 |  1.50   15.21 |  2.25    6.00
                 0.08    4.84 |  0.83   83.50 |  1.58   13.06 |  2.33    5.62
                 0.17    5.44 |  0.92  228.89 |  1.67   11.42 |  2.42    5.28
                 0.25    6.21 |  1.00  107.76 |  1.75   10.13 |  2.50    4.98
                 0.33    7.24 |  1.08   59.36 |  1.83    9.10 |  2.58    4.72
                 0.42    8.66 |  1.17   39.24 |  1.92    8.25 |  2.67    4.48
                 0.50   10.76 |  1.25   28.68 |  2.00    7.55 |  2.75    4.26
                 0.58   14.11 |  1.33   22.32 |  2.08    6.95 |  2.83    4.07
                 0.67   20.20 |  1.42   18.14 |  2.17    6.44 |  2.92    3.89

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| NASHYD   (  0005)|   Area    (ha)=   0.43   Curve Number   (CN)= 39.0
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.11

     Unit Hyd Qpeak  (cms)=   0.149

     PEAK FLOW       (cms)=   0.017 (i)
     TIME TO PEAK    (hrs)=   1.083
     RUNOFF VOLUME    (mm)=   8.865
     TOTAL RAINFALL   (mm)=  69.587
     RUNOFF COEFFICIENT   =   0.127

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

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| NASHYD   (  0006)|   Area    (ha)=   1.23   Curve Number   (CN)= 39.0
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.11

     Unit Hyd Qpeak  (cms)=   0.427

     PEAK FLOW       (cms)=   0.050 (i)
     TIME TO PEAK    (hrs)=   1.083
     RUNOFF VOLUME    (mm)=   8.865
     TOTAL RAINFALL   (mm)=  69.587
     RUNOFF COEFFICIENT   =   0.127

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

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0001)|   Area    (ha)=  15.14
|ID= 1 DT= 1.0 min |   Total Imp(%)=  64.00   Dir. Conn.(%)=  54.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       9.69         5.45
     Dep. Storage     (mm)=       2.00         5.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=     317.70        40.00
     Mannings n           =      0.013        0.250

         NOTE:  RAINFALL WAS TRANSFORMED TO   1.0 MIN. TIME STEP.

                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.017    4.36 | 0.767   33.91 | 1.517   15.21 |  2.27    6.00
                0.033    4.36 | 0.783   33.91 | 1.533   15.21 |  2.28    6.00
                0.050    4.36 | 0.800   33.91 | 1.550   15.21 |  2.30    6.00
                0.067    4.36 | 0.817   33.91 | 1.567   15.21 |  2.32    6.00
                0.083    4.36 | 0.833   33.91 | 1.583   15.21 |  2.33    6.00



                0.100    4.84 | 0.850   83.50 | 1.600   13.06 |  2.35    5.62
                0.117    4.84 | 0.867   83.50 | 1.617   13.06 |  2.37    5.62
                0.133    4.84 | 0.883   83.50 | 1.633   13.06 |  2.38    5.62
                0.150    4.84 | 0.900   83.50 | 1.650   13.06 |  2.40    5.62
                0.167    4.84 | 0.917   83.50 | 1.667   13.06 |  2.42    5.62
                0.183    5.44 | 0.933  228.89 | 1.683   11.42 |  2.43    5.28
                0.200    5.44 | 0.950  228.89 | 1.700   11.42 |  2.45    5.28
                0.217    5.44 | 0.967  228.89 | 1.717   11.42 |  2.47    5.28
                0.233    5.44 | 0.983  228.89 | 1.733   11.42 |  2.48    5.28
                0.250    5.44 | 1.000  228.89 | 1.750   11.42 |  2.50    5.28
                0.267    6.21 | 1.017  107.76 | 1.767   10.13 |  2.52    4.98
                0.283    6.21 | 1.033  107.76 | 1.783   10.13 |  2.53    4.98
                0.300    6.21 | 1.050  107.76 | 1.800   10.13 |  2.55    4.98
                0.317    6.21 | 1.067  107.76 | 1.817   10.13 |  2.57    4.98
                0.333    6.21 | 1.083  107.76 | 1.833   10.13 |  2.58    4.98
                0.350    7.24 | 1.100   59.36 | 1.850    9.10 |  2.60    4.72
                0.367    7.24 | 1.117   59.36 | 1.867    9.10 |  2.62    4.72
                0.383    7.24 | 1.133   59.36 | 1.883    9.10 |  2.63    4.72
                0.400    7.24 | 1.150   59.36 | 1.900    9.10 |  2.65    4.72
                0.417    7.24 | 1.167   59.36 | 1.917    9.10 |  2.67    4.72
                0.433    8.66 | 1.183   39.24 | 1.933    8.25 |  2.68    4.48
                0.450    8.66 | 1.200   39.24 | 1.950    8.25 |  2.70    4.48
                0.467    8.66 | 1.217   39.24 | 1.967    8.25 |  2.72    4.48
                0.483    8.66 | 1.233   39.24 | 1.983    8.25 |  2.73    4.48
                0.500    8.66 | 1.250   39.24 | 2.000    8.25 |  2.75    4.48
                0.517   10.76 | 1.267   28.68 | 2.017    7.55 |  2.77    4.26
                0.533   10.76 | 1.283   28.68 | 2.033    7.55 |  2.78    4.26
                0.550   10.76 | 1.300   28.68 | 2.050    7.55 |  2.80    4.26
                0.567   10.76 | 1.317   28.68 | 2.067    7.55 |  2.82    4.26
                0.583   10.76 | 1.333   28.68 | 2.083    7.55 |  2.83    4.26
                0.600   14.11 | 1.350   22.32 | 2.100    6.95 |  2.85    4.07
                0.617   14.11 | 1.367   22.32 | 2.117    6.95 |  2.87    4.07
                0.633   14.11 | 1.383   22.32 | 2.133    6.95 |  2.88    4.07
                0.650   14.11 | 1.400   22.32 | 2.150    6.95 |  2.90    4.07
                0.667   14.11 | 1.417   22.32 | 2.167    6.95 |  2.92    4.07
                0.683   20.20 | 1.433   18.14 | 2.183    6.44 |  2.93    3.89
                0.700   20.20 | 1.450   18.14 | 2.200    6.44 |  2.95    3.89
                0.717   20.20 | 1.467   18.14 | 2.217    6.44 |  2.97    3.89
                0.733   20.20 | 1.483   18.14 | 2.233    6.44 |  2.98    3.89
                0.750   20.20 | 1.500   18.14 | 2.250    6.44 |  3.00    3.89

     Max.Eff.Inten.(mm/hr)=     228.89        40.03
                over (min)        5.00         8.00
     Storage Coeff.  (min)=       2.98 (ii)    7.29 (ii)
     Unit Hyd. Tpeak (min)=       5.00         8.00
     Unit Hyd. peak  (cms)=       0.31         0.15
                                                           *TOTALS*
     PEAK FLOW       (cms)=       4.08         0.43          4.323 (iii)
     TIME TO PEAK    (hrs)=       1.03         1.15           1.03
     RUNOFF VOLUME    (mm)=      67.59        13.97          42.93
     TOTAL RAINFALL   (mm)=      69.59        69.59          69.59

     RUNOFF COEFFICIENT   =       0.97         0.20           0.62

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  45.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0002)|   Area    (ha)=   2.66
|ID= 1 DT= 1.0 min |   Total Imp(%)=  63.00   Dir. Conn.(%)=  53.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.68         0.98
     Dep. Storage     (mm)=       2.00         5.00
     Average Slope     (%)=       2.00         2.00
     Length            (m)=     133.17        40.00
     Mannings n           =      0.013        0.250

         NOTE:  RAINFALL WAS TRANSFORMED TO   1.0 MIN. TIME STEP.

                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.017    4.36 | 0.767   33.91 | 1.517   15.21 |  2.27    6.00
                0.033    4.36 | 0.783   33.91 | 1.533   15.21 |  2.28    6.00
                0.050    4.36 | 0.800   33.91 | 1.550   15.21 |  2.30    6.00
                0.067    4.36 | 0.817   33.91 | 1.567   15.21 |  2.32    6.00
                0.083    4.36 | 0.833   33.91 | 1.583   15.21 |  2.33    6.00
                0.100    4.84 | 0.850   83.50 | 1.600   13.06 |  2.35    5.62
                0.117    4.84 | 0.867   83.50 | 1.617   13.06 |  2.37    5.62
                0.133    4.84 | 0.883   83.50 | 1.633   13.06 |  2.38    5.62
                0.150    4.84 | 0.900   83.50 | 1.650   13.06 |  2.40    5.62
                0.167    4.84 | 0.917   83.50 | 1.667   13.06 |  2.42    5.62
                0.183    5.44 | 0.933  228.89 | 1.683   11.42 |  2.43    5.28
                0.200    5.44 | 0.950  228.89 | 1.700   11.42 |  2.45    5.28
                0.217    5.44 | 0.967  228.89 | 1.717   11.42 |  2.47    5.28
                0.233    5.44 | 0.983  228.89 | 1.733   11.42 |  2.48    5.28
                0.250    5.44 | 1.000  228.89 | 1.750   11.42 |  2.50    5.28
                0.267    6.21 | 1.017  107.76 | 1.767   10.13 |  2.52    4.98
                0.283    6.21 | 1.033  107.76 | 1.783   10.13 |  2.53    4.98
                0.300    6.21 | 1.050  107.76 | 1.800   10.13 |  2.55    4.98
                0.317    6.21 | 1.067  107.76 | 1.817   10.13 |  2.57    4.98
                0.333    6.21 | 1.083  107.76 | 1.833   10.13 |  2.58    4.98
                0.350    7.24 | 1.100   59.36 | 1.850    9.10 |  2.60    4.72
                0.367    7.24 | 1.117   59.36 | 1.867    9.10 |  2.62    4.72
                0.383    7.24 | 1.133   59.36 | 1.883    9.10 |  2.63    4.72



                0.400    7.24 | 1.150   59.36 | 1.900    9.10 |  2.65    4.72
                0.417    7.24 | 1.167   59.36 | 1.917    9.10 |  2.67    4.72
                0.433    8.66 | 1.183   39.24 | 1.933    8.25 |  2.68    4.48
                0.450    8.66 | 1.200   39.24 | 1.950    8.25 |  2.70    4.48
                0.467    8.66 | 1.217   39.24 | 1.967    8.25 |  2.72    4.48
                0.483    8.66 | 1.233   39.24 | 1.983    8.25 |  2.73    4.48
                0.500    8.66 | 1.250   39.24 | 2.000    8.25 |  2.75    4.48
                0.517   10.76 | 1.267   28.68 | 2.017    7.55 |  2.77    4.26
                0.533   10.76 | 1.283   28.68 | 2.033    7.55 |  2.78    4.26
                0.550   10.76 | 1.300   28.68 | 2.050    7.55 |  2.80    4.26
                0.567   10.76 | 1.317   28.68 | 2.067    7.55 |  2.82    4.26
                0.583   10.76 | 1.333   28.68 | 2.083    7.55 |  2.83    4.26
                0.600   14.11 | 1.350   22.32 | 2.100    6.95 |  2.85    4.07
                0.617   14.11 | 1.367   22.32 | 2.117    6.95 |  2.87    4.07
                0.633   14.11 | 1.383   22.32 | 2.133    6.95 |  2.88    4.07
                0.650   14.11 | 1.400   22.32 | 2.150    6.95 |  2.90    4.07
                0.667   14.11 | 1.417   22.32 | 2.167    6.95 |  2.92    4.07
                0.683   20.20 | 1.433   18.14 | 2.183    6.44 |  2.93    3.89
                0.700   20.20 | 1.450   18.14 | 2.200    6.44 |  2.95    3.89
                0.717   20.20 | 1.467   18.14 | 2.217    6.44 |  2.97    3.89
                0.733   20.20 | 1.483   18.14 | 2.233    6.44 |  2.98    3.89
                0.750   20.20 | 1.500   18.14 | 2.250    6.44 |  3.00    3.89

     Max.Eff.Inten.(mm/hr)=     228.89        32.00
                over (min)        5.00         7.00
     Storage Coeff.  (min)=       1.77 (ii)    6.16 (ii)
     Unit Hyd. Tpeak (min)=       5.00         7.00
     Unit Hyd. peak  (cms)=       0.39         0.18
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.77         0.07          0.817 (iii)
     TIME TO PEAK    (hrs)=       1.02         1.12           1.03
     RUNOFF VOLUME    (mm)=      67.59        11.39          41.17
     TOTAL RAINFALL   (mm)=      69.59        69.59          69.59
     RUNOFF COEFFICIENT   =       0.97         0.16           0.59

       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  39.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0003)|   Area    (ha)=   1.40
|ID= 1 DT= 1.0 min |   Total Imp(%)=  79.00   Dir. Conn.(%)=  69.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.11         0.29
     Dep. Storage     (mm)=       2.00         5.00

     Average Slope     (%)=       2.00         2.00
     Length            (m)=      96.61        40.00
     Mannings n           =      0.013        0.250

         NOTE:  RAINFALL WAS TRANSFORMED TO   1.0 MIN. TIME STEP.

                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.017    4.36 | 0.767   33.91 | 1.517   15.21 |  2.27    6.00
                0.033    4.36 | 0.783   33.91 | 1.533   15.21 |  2.28    6.00
                0.050    4.36 | 0.800   33.91 | 1.550   15.21 |  2.30    6.00
                0.067    4.36 | 0.817   33.91 | 1.567   15.21 |  2.32    6.00
                0.083    4.36 | 0.833   33.91 | 1.583   15.21 |  2.33    6.00
                0.100    4.84 | 0.850   83.50 | 1.600   13.06 |  2.35    5.62
                0.117    4.84 | 0.867   83.50 | 1.617   13.06 |  2.37    5.62
                0.133    4.84 | 0.883   83.50 | 1.633   13.06 |  2.38    5.62
                0.150    4.84 | 0.900   83.50 | 1.650   13.06 |  2.40    5.62
                0.167    4.84 | 0.917   83.50 | 1.667   13.06 |  2.42    5.62
                0.183    5.44 | 0.933  228.89 | 1.683   11.42 |  2.43    5.28
                0.200    5.44 | 0.950  228.89 | 1.700   11.42 |  2.45    5.28
                0.217    5.44 | 0.967  228.89 | 1.717   11.42 |  2.47    5.28
                0.233    5.44 | 0.983  228.89 | 1.733   11.42 |  2.48    5.28
                0.250    5.44 | 1.000  228.89 | 1.750   11.42 |  2.50    5.28
                0.267    6.21 | 1.017  107.76 | 1.767   10.13 |  2.52    4.98
                0.283    6.21 | 1.033  107.76 | 1.783   10.13 |  2.53    4.98
                0.300    6.21 | 1.050  107.76 | 1.800   10.13 |  2.55    4.98
                0.317    6.21 | 1.067  107.76 | 1.817   10.13 |  2.57    4.98
                0.333    6.21 | 1.083  107.76 | 1.833   10.13 |  2.58    4.98
                0.350    7.24 | 1.100   59.36 | 1.850    9.10 |  2.60    4.72
                0.367    7.24 | 1.117   59.36 | 1.867    9.10 |  2.62    4.72
                0.383    7.24 | 1.133   59.36 | 1.883    9.10 |  2.63    4.72
                0.400    7.24 | 1.150   59.36 | 1.900    9.10 |  2.65    4.72
                0.417    7.24 | 1.167   59.36 | 1.917    9.10 |  2.67    4.72
                0.433    8.66 | 1.183   39.24 | 1.933    8.25 |  2.68    4.48
                0.450    8.66 | 1.200   39.24 | 1.950    8.25 |  2.70    4.48
                0.467    8.66 | 1.217   39.24 | 1.967    8.25 |  2.72    4.48
                0.483    8.66 | 1.233   39.24 | 1.983    8.25 |  2.73    4.48
                0.500    8.66 | 1.250   39.24 | 2.000    8.25 |  2.75    4.48
                0.517   10.76 | 1.267   28.68 | 2.017    7.55 |  2.77    4.26
                0.533   10.76 | 1.283   28.68 | 2.033    7.55 |  2.78    4.26
                0.550   10.76 | 1.300   28.68 | 2.050    7.55 |  2.80    4.26
                0.567   10.76 | 1.317   28.68 | 2.067    7.55 |  2.82    4.26
                0.583   10.76 | 1.333   28.68 | 2.083    7.55 |  2.83    4.26
                0.600   14.11 | 1.350   22.32 | 2.100    6.95 |  2.85    4.07
                0.617   14.11 | 1.367   22.32 | 2.117    6.95 |  2.87    4.07
                0.633   14.11 | 1.383   22.32 | 2.133    6.95 |  2.88    4.07
                0.650   14.11 | 1.400   22.32 | 2.150    6.95 |  2.90    4.07
                0.667   14.11 | 1.417   22.32 | 2.167    6.95 |  2.92    4.07
                0.683   20.20 | 1.433   18.14 | 2.183    6.44 |  2.93    3.89
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Geotechnical Investigations 
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