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1.0 INTRODUCTION 

Novatech has been retained to complete the site servicing and stormwater management design 
for the proposed Ahlul-Bayt Centre in Ottawa.  The proposed development will consist of a two-
storey building and associated parking lots.  The building will serve as a mosque (place of 
worship), community centre, recreational facility and school.   

1.1 Purpose 

This report addresses the approach to site servicing and stormwater management and is being 
submitted in support of the site plan amendment application. 

1.2 Location and Site Description 

The 1.55 ha property is located at 3095 Albion Road North.  The existing site is vacant and is 
bordered by Albion Road to the west; City of Ottawa owned vacant land to the east, the Twin 
Equipment property to the north and CN Railway lands to the south.  Some development work 
associated with the previously approved design, including the installation of site services, was 
started in 2010 but never completed.   

The subject site is located within the Sawmill Creek sub-watershed and is therefore subject to 
specific stormwater requirements.   

Figure 1 – Aerial Plan provides an aerial view of the site. 

 

The legal description of the property is designated as Part of Lot 2, Concession 4 (Rideau Front) 
Geographic Township of Gloucester, in the City of Ottawa. 
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1.3 Consultation and Reference Material 

An industrial development proposal for this property was completed in 2009/2010.  The 
servicing and stormwater management designs were approved by the City of Ottawa, the 
Rideau Valley Conservation Authority (RVCA) and Ministry of Environment (MOE) at that time.  
The following MOE Certificates of Approval (C of A) were obtained for the previously approved 
works.  Refer to Appendix A for a copy of the following MOE C of A’s:  

• Municipal and Private Sewage Works (MOE C of A No. 4934-87QPDD, Aug. 6, 2010)  

• Industrial Sewage Works - SWM (MOE C of A No. 2184-87CJLR, July 21, 2010)  
 
Although the 2009/2010 design was approved, the development was never fully constructed.  
The property was since then sold and the current development is being proposed.  A pre-
consultation meeting was held with the City of Ottawa on March 27, 2015, at which time the new 
owner was advised of the general submission requirements for the proposed development.  
Refer to Appendix A for a summary of the correspondence with the City of Ottawa.   
 
Subsequent meetings have not yet been held with the MOE or with the RVCA regarding the 
new proposal, however based on the previously approved design, we anticipate requiring new 
approvals from both the MOE and the RVCA.  

Reference Items 
 
1 The “Geotechnical Investigation Report” (Ref. No. PG 3635-1) was prepared by Paterson 

Group Inc. on November 19, 2015. 

2 The “Phase 1 Environmental Site Assessment Report” (Ref. No. PE3666-1) was prepared by 
Paterson Group Inc., on October 6, 2015. 

3 The “3091 Albion Road, Twin Realty Ltd. – Fish Habitat Observations” dated August 29, 2009, 
prepared by Muncaster Environmental Planning. 

2.0 PROPOSED DEVELOPMENT 

The proposed development will consist of a two-storey building and associated parking lots.  
The multi-use building will serve as a mosque (place of worship), community centre, 
recreational facility and school.  An enclosed outdoor play area is being proposed on the west 
side of the building.  Similar to the previously approved design, the re-alignment of the existing 
on-site drainage ditch as well as the construction of a stormwater detention area on the adjacent 
Twin Equipment property to the north (3091 Albion Road North) will be required to 
accommodate the proposed development.  Acess off the municipal roadway will be shared by 
both properties (3091 & 3095 Albion Road North).   
 

3.0 SITE SERVICING 

The proposed building will be serviced by extending services to the municipal watermain and 
sanitary sewer in Albion Road North.  Stormwater flows will continue to be directed into the 
existing drainage ditch located south of the property.  Stormwater runoff from the subject site 
will be directed to Sawmill Creek.  The objective of the site servicing design is to conform to the 
requirements of the City of Ottawa; to provide a suitable domestic water supply, proper sewage 
outlets and to ensure that appropriate fire protection is provided.  Servicing criteria, expected 
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sewage flows and water demands for the subject site have been established using the City of 
Ottawa municipal design guidelines for sewer and water distribution. Refer to the enclosed 
plans and to the subsequent sections of the report for further details. 
   
The City of Ottawa Servicing Study Guidelines for Development Applications requires a 
Development Servicing Study Checklist to confirm that each applicable item is deemed 
complete and ready for review by City of Ottawa Infrastructure Approvals.  A completed 
checklist is enclosed in Appendix B of the report. 

3.1 Sanitary 

The proposed building will be serviced by extending a new sanitary sewer from the municipal 
sanitary sewer in Albion Road North.  The existing municipal sewer is a 300mm dia. sewer at a 
1.4% slope and has an approximate capacity of 119.4 L/s. 
 
The adjacent Twin Equipment site (3091 Albion Road North) is currently serviced by a 250mm 
dia. sanitary sewer flowing south across the subject property.  The existing 250mm dia. sanitary 
sewer currently flows into the existing 450mm dia. trunk sewer located in an easement along the 
south property line of the subject site.  This existing Twin Equipment sanitary sewer and trunk 
sewer are to remain operational.  Similar to the proposed site flows, sewage from the trunk 
sewer is being conveyed to the existing 450mm dia. sanitary sewer in Albion Road North. Refer 
to the enclosed General Plan of Services (113093-GP1 and 113093-GP2) for details. 
 
The City of Ottawa design criteria were used to calculate the theoretical sanitary flows for the 
proposed building.  The following design criteria were taken from Section 4 – ‘Sanitary Sewer 
Systems’ and Appendix 4-A - ‘Daily Sewage Flow For Various Types of Establishments’ of the 
City of Ottawa Sewer Design Guidelines. Due to the nature of the proposed multi-use facility, 
two uses anticipated to generate the largest peak flows (i.e. a mosque and a school) have been 
analysed.  These scenarios will occur independently. 
 
The first scenario consists of a large religious gathering.  This will occur several times per year 
and the anticipated average daily sewage flows for this scenario will be similar to those used for 
assembly halls with full facilities.  The design criteria for the first scenario are as follows:  

• Maximum Design Population: 600 people 

• Average Daily Sewage Flow: 36 L/person/day (assembly hall with full facilities) 

• Site Area: 1.55 ha 

• Institutional Peaking Factor = 1.5 

• Infiltration Allowance: 0.28 L/s/ha x 1.55 ha site = 0.43 L/s 
 

Table 3.1 identifies the theoretical sanitary flows based on a large gathering of 600 people. 
 

Table 3.1 Theoretical sanitary flows based on a large religious gathering 

Design 
Flow 
Basis  

Site 
Area 
(ha) 

Max. 
Design  

Population 

Average  
Flow (L/s) 

Peaking 
Factor 

Peak  
Flow 
(L/s) 

Infiltration 
Allowance 

(L/s) 

Total 
Flow  
(L/s) 

Religious 
Gathering 

1.55 600 0.25 1.5 0.38 0.43 0.81 
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The second scenario will consist of a typical school use. The design criteria for the second 
scenario are as follows: 

• Maximum Design Population: 170 students & 20 full time staff 

• Average Daily Sewage Flow: 90 L/student/day (day school with cafeteria, gym and showers) 

• Average Daily Sewage Flow: 75 L/person/day (full-time staff) 

• Site Area: 1.55 ha 

• Institutional Peaking Factor = 1.5 

• Infiltration Allowance: 0.28 L/s/ha x 1.55 ha site = 0.43 L/s 
 

Table 3.2 identifies theoretical sanitary flows based on school use (170 students and 20 staff) 
 

Table 3.2 Theoretical sanitary flows based on a school use 

Design 
Flow 
Basis  

Site 
Area 
(ha) 

Max. 
Design  

Population 

Average  
Flow  
(L/s) 

Peaking 
Factor 

Peak  
Flow 
(L/s) 

Infiltration 
Allowance 

(L/s) 

Total 
Flow  
(L/s) 

Students - 170 0.18 1.5 0.27 -  0.27 

Staff - 20 0.02 1.5 0.03 -  0.03 

Total 1.55 190 0.20 1.5 0.30 0.43 0.73* 

*Includes an infiltration allowance of 0.43 L/s 

 
Based on the two scenarios analysed above, the large religious gathering yields a slightly larger 
peak sanitary flow of approximately 0.81 L/s, including infiltration.  The proposed 200mm dia. 
sanitary service will be a gravity pipe at a minimum slope of 1.0% with a full flow conveyance 
capacity of approximately 34.2 L/s and will have sufficient capacity to convey the theoretical 
sanitary flows calculated above.   

3.2 Water 

The proposed building will be serviced by a 150mm dia. water service connected to the existing 
150mm dia. watermain in Albion Road North complete with a shut-off valve at the property line.  
The water meter will be located in the mechanical room; while the remote meter will be located 
on the exterior face of the building.  The proposed building will be sprinklered and supplied with 
a fire department siamese connection located within 45m of the existing municipal fire hydrant 
along Albion Road North.  The proposed 150mm diameter service will be sized to provide both 
the required domestic water demand and fire flow for the proposed building.  In order to 
determine if the existing 150mm dia. watermain in Albion Road North has adequate capacity to 
accommodate the proposed development a hydraulic analysis based on boundary conditions 
provided by the City of Ottawa was completed.  Due to the nature of the proposed multi-use 
facility, two uses anticipated to generate the largest water demands (i.e. a mosque and a 
school) have been analysed.  These scenarios will occur independently. 
 
Based on the City of Ottawa guidelines, typical watermain operating pressures are as follows:  

• Normal operating pressure are to range between 345 kPa (50 psi) and 552 kPa (80 psi) 
under Max Day demands   

• Minimum system pressures are to be 276 kPa (40 psi) under Peak Hour demands 

• Minimum system pressures are to be 140 kPa (20 psi) under Max Day + Fire Flow demands 
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3.2.1   Domestic Water Demand 
 
The theoretical water demands for the proposed building were calculated based on the City of 
Ottawa and MOE Design Guidelines for Drinking-Water Systems. 
 
The first scenario consists of a large religious gathering.  This will occur several times per year 
and the anticipated water demands will be similar to those used for assembly halls with full 
facilities.  The design criteria for the first scenario are as follows: 

• Max Design Population: 600 people 

• Max. Day Demand Peaking Factor = 2.75 (Max. value taken from MOE Table 3.1) 

• Peak Hour Demand Peaking Factor = 4.13 (Max. value taken from MOE Table 3.1) 
 
 
Table 3.3 identifies the theoretical domestic water demands based on a large gathering of 600 
people. 
 
Table 3.3 Theoretical Domestic Water Demand based on a large religious gathering 

Type of Use  
Design  

Population 
Average Day 

Demand (L/s)* 
Maximum Day  
Demand (L/s) 

Peak Hour 
Demand (L/s) 

Religious 
Gatherings 

600 0.25 0.69 1.03 

*Value taken from Table 3.1 above 

 
The second scenario will consist of a typical school use.  The design criteria for the second 
scenario are as follows: 

• Max Design Population: 170 students + 20 staff 

• Daily Average Water Use: Ranges between 70-140 L/student/day (MOE Table 3.2) 

• Maximum Day Demand Peaking Factor = 4.6 (value interpolated from MOE Table 3.3) 

• Peak Hour Demand Peaking Factor = 6.9 (value interpolated from MOE Table 3.3) 
 
 
Table 3.4 identifies the theoretical domestic water demands based on a school use for 170 
students and 20 staff. 
 
Table 3.4 Theoretical Water Demand based on a school use 

Type of Use  
Design  

Population 
Average Day 

Demand (L/s)* 
Maximum Day  
Demand (L/s) 

Peak Hour 
Demand (L/s) 

School 190 0.20 0.92 1.38 

*Value taken from Table 3.2 above, which falls within the typical range defined by the MOE 

 
Based on the two scenarios analysed above, the school use scenario yields slightly larger 
domestic water demands. 
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3.2.2   Water Supply for Fire-Fighting 
 
The Fire Underwriters Survey (FUS) was used to estimate fire flow requirements for the 
proposed building.  Based on preliminary FUS calculations, the fire flow requirements for the 
building are expected to be in the order of 2,114 USGPM (or 8,000 L/min).  The fire flow 
requirements include both sprinkler system and hose allowances in accordance with the OBC 
and NFPA 13.  The sprinkler system will be designed by the fire protection (sprinkler) contractor 
as this process involves detailed hydraulic calculations based on building layout, pipe runs, 
head losses, fire pump requirements, etc.  Refer to Appendix C for a copy of the FUS fire flow 
calculations.   
 
The hydraulic model EPANET was used for the purpose of analyzing the performance of the 
proposed water service for the following theoretical conditions:  

• Maximum Day + Fire Flow Demand  
• Peak Hour Demand 

  
A schematic representation of the hydraulic network depicts the node and pipe numbers used in 
the model. The model is based on hydraulic boundary conditions provided by the City of Ottawa.  
Table 3.5 and Table 3.6 summarize the hydraulic model results.  Refer to Appendix C for 
further details. 

Table 3.5: Maximum Day + Fire Flow Demand   

Operating Condition Min. System Pressure Max. System Pressure 

A Max Day demand of 0.92 L/s at 
Node N4 (Building) + a Fire Flow 
of 133 L/s at Node N3 (Hydrant) 

A minimum system 
pressure of 255.35 kPa 

(37.04 psi) is available at 
Node N3 (Hydrant) 

A maximum system 
pressure of 335.50 kPa 

(48.66 psi) is available at 
Node N2 (Connection) 

 

Table 3.6: Peak Hour Demand 

Operating Condition Min. System Pressure Max. System Pressure 

A Peak Hour demand of 1.4 L/s 
at Node N4 (Building) 

 Minimum system 
pressures of 356.00 kPa 

(51.63 psi) are available at 
Node N4 (Building) 

A maximum system 
pressure of 369.84 kPa 

(53.64 psi) is available at 
Node N3 (Hydrant) 

 

The model results indicate that the proposed water service will provide adequate system 
pressures for both the Maximum Day + Fire Flow Demand and Peak Hour Demand conditions, 
within the normal operating pressure ranges specified by the City of Ottawa. 
 

3.3 Storm and Stormwater Management 

The total drainage area (5.055 ha) for this project includes both the subject site (1.546 ha) and a 
portion of the neighbouring Twin Equipment site (3.509 ha), which currently drains through the 
subject site.  Under pre-development conditions, all flows sheet drain uncontrolled off site.  As 
indicated in Figure SWM-1: Pre-Development Stormwater Management Plan, runoff either 
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sheet drains directly towards Albion Road North or towards the on-site drainage ditch, which 
drains into the larger ditch located south of the subject site.  All site flows are tributary to 
Sawmill Creek.   
 
Under post-development conditions, the 5.055 ha drainage area will be further divided into the 
following five (5) sub-catchment areas: R-1, A-0, A-1, A-2 and A-3.  Based on the existing 
elevations, runoff from areas A-0 and A-1 will sheet drain uncontrolled off site, while runoff from 
the remaining areas R-1, A-2 and A-3 (contributing off-site flows from the Twin Equipment site) 
will be directed towards the re-aligned on-site drainage ditch and be controlled prior to being 
released into the ditch tributary to Sawmill Creek, located south of the property.  Refer to Figure 
SWM-2: Post-Development Stormwater Management Plan for details.  The re-aligned on-site 
ditch will be enhanced with a large upstream surface storage area to the west.  Stormwater 
runoff directed into the re-aligned ditch will be backed up by the control structure, located near 
the site outlet, and directed towards the upstream surface storage area. The re-aligned drainage 
ditch and stormwater detention area will provide water quantity control for the site up to and 
including the 1:100 year design event, pursuant to the requirements of the Sawmill Creek sub-
watershed study.  Refer to the General Plan of Services (113093-GP1) for details. 
 
Due to the nature of the site and the receiving waters (Sawmill Creek), all stormwater runoff 
from the site, with the exception of the direct runoff, will be directed through an oil-grit separator 
unit prior to being conveyed to the existing drainage ditch south of the subject site.  The 
stormwater interceptor and the storage facility will provide the required water quality control prior 
to directing flows off-site.  

3.3.1 Stormwater Management Criteria and Objectives 

 
The criteria and objectives for the proposed stormwater management design are as follows, per 
the requirements of the Sawmill Creek Subwatershed Study Update: 

• Provide 500m3/ha of storage at a release rate of 4.8 L/s/ha; 

• For flows in excess of the initial storage requirement, control post-development flows to pre-
development levels; 

• Provide on-site water quality control (minimum 80% TSS removal) prior to releasing flows 
from the site;  

• Provide guidelines to ensure that site preparation and construction is in accordance with the 
current Best Management Practices for Erosion and Sediment Control. 

 
 

3.4 SWM Modeling (Visual OTTHYMO) 

The stormwater management design was evaluated using the Visual OTTHYMO hydrologic 
model, which uses storage-discharge rating curves to represent the range of release rates over 
the full operating depth of the system. 
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3.4.1 Design Storms 
 
The following design storms were simulated to determine which storm distribution generates the 
highest peak flows and storage requirements:  
 
 Chicago Storms    SCS Type II Storms 
 4 hour, 2 year     12 hour, 2 year 
 4 hour, 5 year     12 hour, 5 year 
 4 hour, 100 year    12 hour, 100 year 
 24 hour, 2 year    24 hour, 2 year 
 24 hour, 5 year    24 hour, 5 year 
 24 hour, 100 year    24 hour, 100 year 
 
The 24 hour Chicago storm yielded the highest peak flows from the site and was therefore used 
as the critical storm distribution for the design. Simulation results for all storms have been 
included in Appendix D. 

3.4.2 Model Parameters 
 
Sub-catchment Areas 

Table 3-7 summarizes the sub-catchment areas and parameters used in the model.  Refer to 
Figure SWM-2: Post-Development Stormwater Management Plan for details. 
 
Table 3-7: Catchment Parameters 

Area ID Area (ha) 
Runoff 

Coefficient 

% Impervious (OTTHYMO) 

Directly 
Connected 

(XIMP)2 

Total 
(TIMP) 

A-0 0.035 0.74 0.78 0.78 

A-1 0.184 0.37 0.28 0.28 

R-1 + A-21 (0.267 + 1.095) 
1.362 

0.84 0.73 0.91 

A-3 3.474 0.72 0.68 0.85 

Total 5.055 (Use 5.1)    
1 The model includes sub-catchment R1 and A2 as a single catchment. 
2 XIMP values are taken as 80% of TIMP values for areas A2 and A3 due to the presence of large roof areas 

 
The total drainage area used in the calculations (5.1 ha) includes both the subject site (1.6 ha) 
and contribution flows from the neighbouring Twin Equipment property (3.5 ha) to the north, 
which drains through the subject site.  Release rates and required storage volumes, however, 
are based on the site area. Based on discussions with the City of Ottawa, off-site flows from the 
Twin Equipment property will be allowed to drain through the proposed stormwater system at 
pre-development rates. 
 
All drainage areas were simulated using the Standard Unit Hydrograph (STANDHYD) 
subroutine. Infiltration was simulated using Horton’s Equation with the standard values listed in 
City of Ottawa Sewer Design Guidelines.   
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Storage-Discharge Rating Curves 

The head vs. discharge rating curves for the proposed ICD were used to create storage-
discharge rating curves based on the storage characteristics for each area.  These storage-
discharge curves were then included in the OTTHYMO model using the ROUTE RESERVOIR 
subroutine. The stage-storage-discharge curves and supporting calculations are provided in 
Appendix D. Details of the proposed ICD specification are provided in Appendix E. 

3.4.3 Model Results 
 
The modelling results indicate a storage requirement of 1,145m3 during the 1:100-year design 
event.  The maximum storage available in the stormwater detention area is approximately 
2,180m3 up to an elevation of 86.45m.  The 100-year overall release rate is 1,041 L/s, which is 
less than the existing conditions 1,872 L/s. The full model output results are provided in 
Appendix D.  During the 2-year storm, the total outflow is 162 L/s (compared to 624 L/s under 
existing conditions) with a storage volume of 960 m3 used. The sub-watershed storage 
requirement of 770m3 released at 7 L/s is attained at a rainfall volume slightly less than what 
was calculated for the 2-year storm. 
 

3.4.4 Post-Development Conditions 
 
The proposed building will be serviced by a 250mm diameter storm sewer which outlets via a 
374m storm sewer proposed to service the parking lot. This storm sewer is proposed to 
discharge to the realigned drainage ditch. The re-aligned drainage ditch and upstream 
stormwater detention area will drain through STM MH 5 which contains the IPEX Tempest LMF 
95 vortex ICD which has an invert of 85.00m. Flow is then directed to the oil-grit separator unit 
(CDS model PMSU 20_15_4) which provides quality treatment. Flow is then directed to the 
existing ditch and the 600mm diameter CSP culvert on the downstream lands. An overflow weir 
is also provided for flows in excess of the control flows from the sub-watershed study (7 L/s). 
This weir is proposed to have an invert of 86.00m and to have a width of 3.2m as shown on the 
General Plan of Services (113093-GP1). 
 
3.4.4.1 Major System Overflow Route 
 

In the case of a major rainfall event exceeding the design storms provided for, stormwater 
located within the re-aligned drainage ditch will pond to a maximum water elevation of 86.40m 
before spilling over the top of the bank and draining south towards the larger drainage ditch, 
tributary to Sawmill Creek.  The major system overflow route is shown on the enclosed Grading 
and Erosion & Sediment Control Plans (113093-GR1 and 113093-GR2). 
 
3.4.4.2 Base Flow 
 

Due to the nature of this site and the receiving waters (Sawmill Creek) a general assessment of 
base flow, including both groundwater and surface flows should be considered. 
 
The soils within the western portion of the site to be developed are underlined with a layer of 
silty-clay approximately 2m thick, which will act as a barrier for groundwater flow.  The soils 
within the eastern portion of the site however mostly consist of silty-sand, which allows the flow 
of groundwater.  The majority of the eastern portion of the site will remain undeveloped.  
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Furthermore the construction of the SWM detention area and re-aligned on-site drainage ditch 
will promote infiltration of stormwater into the ground.  
 
Although the on-site drainage ditch is being re-aligned, the tributary area, drainage patterns and 
outlet point from the site (i.e. via the existing 600mm dia. culvert) to the larger existing tributary 
of Sawmill Creek south of the property, are all being maintained.  This is consistent with the 
conclusion of the fish and fish habitat assessment report entitled: “3091 Albion Road, Twin 
Realty Ltd. – Fish Habitat Observations” dated August 29, 2009, prepared by Muncaster 
Environmental Planning.  The following excerpt was taken directly from the report: “Providing 
downstream inputs are maintained, removal of the on-site channels would not appear to have 
the potential to impact the productivity of the Sawmill Creek System”.  
 
Consequently, the proposed development should not adversely affect the base flow from this 
site and should have no impact on the receiving ditch or Sawmill Creek.   
 
3.4.4.3 Stormwater Quality Control 

 
The subject site is located within the jurisdiction of the Rideau Valley Conservation Authority 
(RVCA) and is tributary to Sawmill Creek.  As a result, an ‘Enhanced’ Level of Protection, 
equivalent to a long-term average removal of 80% of total suspended solids (TSS), with at least 
90% of the total rainfall being captured and treated, is required.   
 
The shallow slope of the re-aligned drainage ditch along with the low flow outlet will promote 
settling of suspended solids and infiltration through the bottom of the stormwater management 
system. As an extra level of quality control protection, a new oil-grit separator unit (CDS Model 
PMSU 20_15_4m) will be installed downstream of STM MH 5 on the proposed 300mm dia. 
outlet pipe from the site.  Stormwater runoff collected by the on-site storm sewer system from 
areas R-1, A-2 and A-3 (4.84 ha tributary area) will be directed through the proposed treatment 
unit. The contributing area includes the proposed paved parking areas, the building roof, the on-
site landscaped areas as well as a portion of the existing site to the north.     
 
As stated above, the proposed oil-grit separator has been sized to provide an ‘Enhanced’ level 
of water quality treatment prior to discharging the stormwater towards the municipal drainage 
system south of the site. Echelon Environmental and Contech Stormwater Solutions Inc. have 
modeled and analyzed the tributary area to provide a CDS unit capable of meeting the TSS 
removal requirements. The model parameters for the TSS removal were based on historical 
rainfall data for Ottawa from the Ontario Climate Centre. It was determined that a CDS Model 
PMSU 20_15_4m will exceed the target removal rate, providing a net annual 83.6% TSS 
removal. The CDS unit has a treatment capacity of approximately 20 L/s, a sediment storage 
capacity of 1.0m3; an oil storage capacity of 232 L, a total storage volume of 1.78m3 and will 
treat a net annual volume of approximately 99.0% for the tributary area.  
 
Maintenance and Monitoring of Storm Sewer and SWM Systems 

It is recommended that the client implement a maintenance and monitoring program for both the 
on-site storm sewers and the stormwater management systems: The storm drainage system 
should be inspected routinely (at least annually); the vortex ICD unit should be inspected to 
ensure it is fitted securely and free of debris; and the oil-grit separator should be inspected at 
regular intervals and maintained when necessary to ensure optimum performance. 
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Refer to Appendix F for the CDS unit operation, design, performance and maintenance 
summary parameters as well as the annual TSS removal efficiency data. 

4.0 SITE GRADING 

The existing site slopes towards the existing on-site drainage ditch.  A portion of the existing 
Twin Equipment site to the north also sheet drains onto the subject site.  To accommodate the 
proposed development, the existing ditch will be filled-in and re-aligned next to the south 
property line.  The finished floor elevation (FFE) of the proposed building will be set at an 
elevation of 88.40m.  The proposed site will match into the Twin Equipment access road 
pavement elevations and slope south towards the re-aligned drainage ditch.  The storm sewer 
system will be shallow due to the fact that it outlets into an open ditch.  The grades adjacent to 
the perimeter of the subject site will be maintained, where possible.  Refer to the enclosed 
Grading and Erosion & Sediment Control Plans (113093-GR1 and 113093-GR2) for details. 

5.0 EROSION AND SEDIMENT CONTROL 

To mitigate erosion and to prevent sediment from entering the storm sewer system, temporary 
erosion and sediment control measures will be implemented on-site during construction in 
accordance with the Best Management Practices for Erosion and Sediment Control.  This 
includes the following temporary measures: 

• Filter bags will be placed under the grates of nearby catchbasins, manholes and will remain 
in place until vegetation has been established and construction is completed. 

• Silt fencing will be placed as per OPSS 577 and OPSD 219.110 along the surrounding 
construction limits; 

• Straw Bale Flow Check Dams will be placed per OPSD 219.180 as indicated on the plans; 

• A Mud Mat will be placed at the site entrance; 

• Street sweeping and cleaning will be performed as required to suppress dust and to provide 

safe and clean roadways adjacent to the construction site.   

The temporary erosion and sediment control measures will be implemented prior to construction 
and will remain in place during all phases of construction.  Regular inspection and maintenance 
of the erosion control measures will be undertaken regularly. 
 
In addition, the following will provide permanent erosion and sediment control measures: 
 

• Grass drainage swales along the property lines and the stormwater detention area as 
indicated on the plans; 

• Rip-rap lined outlet to reduce flow velocities and minimize erosion to the existing ditch. 

• A CDS type Oil/Grit Separator will be installed to provide water quality control prior to 
releasing stormwater from sub-catchment areas R-1, A-2 and A-3.   

 

6.0 GEOTECHNICAL INVESTIGATIONS 

A Geotechnical Investigation Report has been prepared for the proposed site. Refer to the 
Paterson Group ‘Geotechnical Investigation’ (Report. No. PG3635-1), dated November 19, 2015 
for subsurface conditions, construction recommendations and geotechnical inspection 
requirements. 
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7.0 CONCLUSIONS 

This report has been prepared in support of the site plan amendment application for the 
proposed Ahlul-Bayt Centre Ottawa located at 3095 Albion Road North, in the City of Ottawa. 
 
The conclusions are as follows: 

• The proposed development will consist of a 2-storey multi-use building complete with 
associated parking lot and landscaped areas. 

• The proposed building will be serviced by extending services to the municipal watermain 
and sanitary sewer in Albion Road North. 

• The building will be sprinklered and supplied with a fire department siamese connection.  
The siamese connection will be located within 45m of the existing municipal fire hydrant 
along Albion Road North.    

• On-site water quantity control and water quality control are required for this site.   

• Water quantity control will be achieved by the use of an inlet control device, a concrete 
control weir structure and surface detention within the re-aligned drainage ditch and 
stormwater detention areas. 

• Stormwater management for the site will be provided by a surface stormwater storage 
system, which has been adequately sized to provide the required storage in order to 
control the 100-year post-development flow and over control the 5-year flow from the site 
to the allowable release rates. 

• Additional on-site water quality treatment will be provided by the installation of an oil-grit 
separator (CDS Model PMSU 20_15_4m) downstream of sub catchment areas R-1, A-2 
and A-3. The treatment unit will provide 83.6% TSS removal and will treat 99.0% of the 
total annual runoff. 

• Regular inspection and maintenance of the storm sewer system, including the inlet 
control device (ICD), concrete control weir, stormwater storage facility and CDS unit, is 
recommended to ensure that the storm drainage system is clean and operational.  

• The tributary area, drainage patterns and outlet point from the site to the existing 
tributary of Sawmill Creek south of the property, are all being maintained.   

• The proposed development should not adversely affect the base flow from this site and 
should have no impact on the receiving ditch or Sawmill Creek.   

• Erosion and sediment controls are to be provided both during construction and on a 
permanent basis. 

 
It is recommended that the proposed site servicing and stormwater management design be 
approved for implementation. 
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NOVATECH 
 
Servicing/Grading Prepared by:   SWM Prepared by: 
 
 
 
 
 
 
 
 
 
 
Stephen Matthews     Bryan Orendorff, P. Eng.  
Civil Design Technologist    Project Engineer 
 
 
 
Servicing/Grading Reviewed by: 
 
 
 
 
 
 
 
 
 
 
François Thauvette, P. Eng.  
Project Manager 
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Steve Matthews

From: Robertson, Syd <Syd.Robertson@ottawa.ca>

Sent: March-27-15 7:56 AM

To: Francois Thauvette

Cc: Jort-Conway, Melissa

Subject: Albion Rd N_3095 - Pre-consultation Servicing Memo

Attachments: Albion Rd N_3095 - Servicing Memo.pdf

Hi Francois: 

 

Attached please find a copy of the Pre-consultation Servicing Memo for the above noted site. 

 

Please call me if you have any questions. 

 

Thanks, 

 

Syd Robertson, C.E.T. 

Project Manager, Infrastructure Approvals 
Development Review Services Branch, Urban Outer Core 

Planning & Growth Management Department 

110 Laurier Ave. W., 4th Floor E 

Ottawa, ON  K1P 1J1 

 
City of Ottawa | Ville d'Ottawa 

613.580.2424 ext./poste 27916  

ottawa.ca/planning  / ottawa.ca/urbanisme 

 

This e-mail originates from the City of Ottawa e-mail system. Any distribution, use or copying of this e-mail or 

the information it contains by other than the intended recipient(s) is unauthorized. Thank you. 

Le présent courriel a été expédié par le système de courriels de la Ville d'Ottawa. Toute distribution, utilisation 

ou reproduction du courriel ou des renseignements qui s'y trouvent par une personne autre que son destinataire 

prévu est interdite. Je vous remercie de votre collaboration. 



 
 
 
27 Mar 2015 

 
 
 

To / 
Destinataire 

Melissa Jort-Conway, Planner  

From / 
Expéditeur  

Syd Roberson, Infrastructure Project Manager  

Subject / 
Objet 

Pre-Application Consultation 
3095 Albion Rd. N, Ward 10   
 The proposed development includes a community centre, 
recreational and athletic facility, mosque (place of worship) 
and school. 

 
   File No. PC2013-0194         
 
 
 
 

 
Please note the following information regarding the engineering design submission for the above noted 
site: 
 
1. The Servicing Study Guidelines for Development Applications are available at the following 

address: http://ottawa.ca/en/development-application-review-process-0/servicing-study-
guidelines-development-applications 
 

2. Servicing & site works shall be in accordance with the following documents: 
 Ottawa Sewer Design Guidelines (2013) 
 Ottawa Design Guidelines – Water Distribution (2010) 
 Geotechnical Investigation and Reporting Guidelines for Development Applications in the 

City of Ottawa (2007) 
 City of Ottawa Slope Stability Guidelines for Development Applications (2004) 
 City of Ottawa Environmental Noise Control Guidelines (2006) 
 City of Ottawa Park and Pathway Development Manual (2012) 
 City of Ottawa Accessibility Design Standards (2012) 
 Ottawa Standard Tender Documents (2015) 
 Ontario Provincial Standards for Roads & Public Works (2014) 

 
3. Record drawings and utility plans are also available for purchase from the City (Contact the City’s 

Information Centre by email at InformationCentre@ottawa.ca or by phone at (613) 580-2424 
x.44455). 

 
4. Stormwater Management Criteria 

The municipal storm system on Albion Road north, outlets to a drainage ditch that is a direct 
tributary to Sawmill Creek, downstream of the Sawmill Creek Wetlands Stormwater Management 
Facility.  Consequently on-site stormwater quantity and water quality controls will be required 
based on the criteria in the Sawmill Creek Sub-Water Study. 
i. Water Quality Treatment: 

Enhance level of treatment (80% TSS removal). 
 

http://ottawa.ca/en/development-application-review-process-0/servicing-study-guidelines-development-applications
http://ottawa.ca/en/development-application-review-process-0/servicing-study-guidelines-development-applications
mailto:InformationCentre@ottawa.ca


ii. Quantity Control: 

To be based on the following Table from the Sawmill Creek Subwatershed Study Update, 
dated May 2003, prepared by CH2MHill. 

 
5. Deep Services (Storm, Sanitary & Water Supply) 

i. New connections to the 600mm dia backbone watermain as well as to the easement 
sanitary & storm sewers are not permitted.    

ii. Provide a sanitary monitoring manhole located in an accessible location on private 
property near the property line (ie. Not in a parking area). 

 
6. Water Boundary condition requests must include the location of the service and the expected 

loads required by the proposed development. Please provide the following information: 
i. Location of service 

ii. Type of development  

iii. Amount of fire flow required – Calculations to be based on the Fire Underwriters Survey. 

iv. Average daily demand: ___ l/s. 

v. Maximum daily demand: ___l/s. 

vi. Maximum hourly daily demand: ___ l/s. 
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APPENDIX B 
 

Development Servicing Study Checklist 
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APPENDIX C 
 

FUS Fire Flow Calculations, WM Boundary Conditions, 
Schematic of the Hydraulic Model, Hydraulic Modeling Results 



FUS - Fire Flow Calculations
As per 1999 Fire Underwriter's Survey Guidelines

113093

Ahlul-Bayt Centre, Ottawa

17-Dec-15 Legend Input by User

Stephen Matthews No Information or Input Required

Religious Gathering and Community Centre, 3 Storey building, 3325 GFA

Total Fire 

Flow

(L/min)

Wood frame 1.5

Ordinary construction Yes 1

Non-combustible construction 0.8

Fire resistive construction (< 3 hrs) 0.7

Fire resistive construction (> 3 hrs) 0.6

Building Footprint (m
2
) 2675

Number of Floors/Storeys 3

Gross Floor Area of structure (m
2
) 3,325

Base fire flow without reductions

F = 220 C (A)
0.5

Non-combustible Yes -25%

Limited combustible -15%

Combustible 0%

Free burning 15%

Rapid burning 25%

Fully Automatic Sprinkler System No -50%

Adequately Designed System (NFPA 13) Yes -30% -30%

Standard Water Supply No -10%

Fully Supervised System No -10%

-30%

North Side 20.1 - 30 m 10%

East Side > 45.1m 0%

South Side > 45.1m 0%

West Side > 45.1m 0%

10%

Total Required fire Flow, rounded to nearest 1000L/min L/min 8,000

or L/s 133

or USGPM 2,114

Hours 2

m
3

960

Required Duration of Fire Flow (hours)

(2,000 L/min < Fire Flow < 45,000 L/min)

Required Volume of Fire Flow (m
3
)

Multiplier 

Options

(1) + (2) + (3)

Cumulative Total

Cumulative Total

2

1

Step

Reductions or Surcharges

A

F 13,000

Coefficient 

related to type 

of construction 

C

1

Value 

Used
Choose

Floor Area

Construction Material

Required Fire Flow

9,750-25%(1)
3

Sprinkler Reduction

Occupancy hazard reduction or surcharge

4

(3)
5

975

Exposure surcharge (cumulative (%))

(2) -2,925

Novatech #:

Project Name:

Date:

Input By:

Building Description:

17/12/2015

Novatech M:\2013\113093\DATA\Calculations\Water\FUS Calculations.xlsx
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Steve Matthews

From: Francois Thauvette

Sent: September-02-15 11:24 AM

To: Steve Matthews

Subject: FW: Albion Rd N_3095 - Proposed Water Service

Attachments: 3095 Albion Rd Aug 2015.pdf

FYI...  Boundary conditions are provided below. 

 

François Thauvette, P. Eng., Project Manager 

NOVATECH Engineers, Planners & Landscape Architects 

240 Michael Cowpland Drive, Suite 200, Ottawa, ON, K2M 1P6  |  Tel: 613.254.9643 x219  |  Fax: 613.254.5867 

The information contained in this email message is confidential and is for exclusive use of the addressee. 

 

From: Robertson, Syd [mailto:Syd.Robertson@ottawa.ca]  

Sent: September-02-15 11:14 AM 

To: Francois Thauvette 
Subject: FW: Albion Rd N_3095 - Proposed Water Service 

 

Hi François: 

 

The following are boundary conditions, HGL, for hydraulic analysis at 3095 Albion Rd (zone 2C) assumed to be 

connected to the 152mm on Albion Rd (see attached PDF for location).  

Minimum HGL = 123.5m 

Maximum HGL = 135.3m 

MaxDay (0.74 L/s) + FireFlow (107 L/s) = 120.8m 

 

These are for current conditions and are based on computer model simulation. 

Disclaimer: The boundary condition information is based on current operation of the city water distribution 

system. The computer model simulation is based on the best information available at the time. The operation 

of the water distribution system can change on a regular basis, resulting in a variation in boundary conditions. 

The physical properties of watermains deteriorate over time, as such must be assumed in the absence of actual 

field test data. The variation in physical watermain properties can therefore alter the results of the computer 

model simulation. 

 

Summary of the demand data provide by the consultant: 

 

� Proposed Development:  Consists of a mosque (place of worship)  with adjoining community centre, 

recreational and athletic facility, and school. 

� Amount of fire flow required: 107 L/s  

� Average daily demand:  0.16 L/s  

� Maximum daily demand:  0.74 L/s  

� Maximum hourly daily demand: 1.1 L/s  
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Syd Robertson, C.E.T. 

Project Manager, Infrastructure Approvals 
Development Review Services Branch, Urban Outer Core 

Planning & Growth Management Department 

110 Laurier Ave. W., 4th Floor E 

Ottawa, ON  K1P 1J1 

 
City of Ottawa | Ville d'Ottawa 

613.580.2424 ext./poste 27916  

ottawa.ca/planning  / ottawa.ca/urbanisme 

 

 

 

From: Francois Thauvette [mailto:f.thauvette@novatech-eng.com]  

Sent: August 27, 2015 12:56 PM 
To: Robertson, Syd 

Cc: Steve Matthews 

Subject: RE: Albion Rd N_3095 - Proposed Water Service 

 

Hi Syd, 

 

Please see responses below in RED.  Please review and confirm if the existing 150mm dia. WM in Albion Road N. will 

provide sufficient fire flow and pressure to accommodate the proposed development.  If not, we will need to discuss 

options (i.e. how to obtain permission to connect to the backbone 600mm dia. WM). 

 

Regards,   

 

François Thauvette, P. Eng., Project Manager 

NOVATECH Engineers, Planners & Landscape Architects 

240 Michael Cowpland Drive, Suite 200, Ottawa, ON, K2M 1P6  |  Tel: 613.254.9643 x219  |  Fax: 613.254.5867 

The information contained in this email message is confidential and is for exclusive use of the addressee. 

 

From: Robertson, Syd [mailto:Syd.Robertson@ottawa.ca]  

Sent: August-27-15 11:39 AM 
To: Francois Thauvette 

Subject: RE: Albion Rd N_3095 - Proposed Water Service 

 

Hi François: 

 

New connections to backbone mains are prohibited.  Connect the proposed water service to the 152mm dia 

local watermain on Albion Road North. 

 

Please submit a boundary condition request by providing the following information: 

 

1. Proposed location of water service – Connect the proposed 150mm dia. building service to the existing 

150mm dia. WM in Albion Road N. (only if adequate), otherwise we will need to discuss options (i.e. 

connection to the existing 600mm dia. WM).  The proposed design assumes using the existing 

municipal hydrant H047 on plan (370-025) for fire-fighting purposes.  No private on-site hydrant is 

being proposed.   
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2. Amount of fire flow required. Fire flow = 107 L/s per FUS calculations (attached) 

3. Average daily demand: ___ l/s. Average Daily Demand = 0.16 L/s (based on school/community centre 

use, which exceeds the demand calculated when considering as a place of assembly/worship) 

4. Maximum daily demand: ___l/s. Max Day Demand = 0.74 L/s (based on MOE Table 3-3 Peaking 

Factors) 

5. Maximum hourly daily demand: ___ l/s. Peak Hour Demand = 1.1 L/s (based on MOE Table 3-3 Peaking 

Factors) 

 

Thanks, 

 

Syd Robertson, C.E.T. 

Project Manager, Infrastructure Approvals 
Development Review Services Branch, Urban Outer Core 

Planning & Growth Management Department 

110 Laurier Ave. W., 4th Floor E 

Ottawa, ON  K1P 1J1 

 
City of Ottawa | Ville d'Ottawa 

613.580.2424 ext./poste 27916  

ottawa.ca/planning  / ottawa.ca/urbanisme 

 

 

From: Robertson, Syd  

Sent: August 26, 2015 9:29 AM 
To: 'Francois Thauvette' 

Subject: Albion Rd N_3095 - Proposed Water Service 

 

Hi François: 

 

I forwarded your water service inquiry to the City’s Environmental Engineering Branch for comments, 

regarding the proposed connection to the 610mm dia feedermain, in order to achieve the required fire flows. 

I’ll keep you posted on their response. 

 

With regards to the private watermain crossing the subject site, a private easement should be established, in 

favour of the adjacent property owner, for maintenance and access (if not already in place). Should the 

private watermain be relocated to the City ROW then a License of Occupation would be required. 

 

 

Syd Robertson, C.E.T. 

Project Manager, Infrastructure Approvals 
Development Review Services Branch, Urban Outer Core 

Planning & Growth Management Department 

110 Laurier Ave. W., 4th Floor E 

Ottawa, ON  K1P 1J1 

 
City of Ottawa | Ville d'Ottawa 

613.580.2424 ext./poste 27916  

ottawa.ca/planning  / ottawa.ca/urbanisme 
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This e-mail originates from the City of Ottawa e-mail system. Any distribution, use or copying of this e-mail or 

the information it contains by other than the intended recipient(s) is unauthorized. Thank you. 

Le présent courriel a été expédié par le système de courriels de la Ville d'Ottawa. Toute distribution, utilisation 

ou reproduction du courriel ou des renseignements qui s'y trouvent par une personne autre que son destinataire 

prévu est interdite. Je vous remercie de votre collaboration. 







Ahlul-Bayt Centre Ottawa

Maximum Day + Fire Flow Demand

Network Table - Nodes

Node ID Elevation Demand Head Pressure Pressure Pressure

m L/s m m kPa psi

Junc N1                 86.4 0 114.58 28.18 276.45 40.10

Junc N2                 86.6 0 120.8 34.2 335.50 48.66

Junc N3                 85.8 133 111.83 26.03 255.35 37.04

Junc N4                 87.2 0.92 120.8 33.6 329.62 47.81

Resvr R1                120.8 -133.92 120.8 0 0.00 0.00

Maximum Day + Fire Flow Demand

Network Table - Links

Link ID Length Diameter       Roughness Flow Velocity Unit Headloss

m mm                 L/s m/s m/km

Pipe P1                 12 150 100 133 7.53 518.4

Pipe P2                 5.3 150 100 133 7.53 518.4

Pipe P3                 1 150 100 0.92 0.05 0.06

Pipe P4                 60 150 100 0.92 0.05 0.05



Ahlul-Bayt Centre Ottawa

Peak Hour Demand

Network Table - Nodes

Node ID Elevation Demand Head Pressure Pressure Pressure

m L/s m m kPa psi

Junc N1                 86.4 0 123.5 37.1 363.95 52.79

Junc N2                 86.6 0 123.5 36.9 361.99 52.50

Junc N3                 85.8 0 123.5 37.7 369.84 53.64

Junc N4                 87.2 1.4 123.49 36.29 356.00 51.63

Resvr R1                123.5 -1.4 123.5 0 0.00 0.00

Peak Hour Demand

Network Table - Links

Link ID Length Diameter       Roughness Flow Velocity Unit Headloss

m mm                 L/s m/s m/km

Pipe P1                 12 150 100 0 0 0

Pipe P2                 5.3 150 100 0 0 0

Pipe P3                 1 150 100 1.4 0.08 0.11

Pipe P4                 60 150 100 1.4 0.08 0.11
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APPENDIX D 
 

SWM Modeling Results (Visual OTTHYMO), IDF Curves, 
Stage-Storage Tables and Broad Crested Weir Calculations 



Detailed Output.txt
============================================================================================
===============
  
       V    V   I    SSSSS  U   U    A    L
       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 Civica Infrastructure
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved.
  
  
                   *****  D E T A I L E D   O U T P U T *****

  Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                        
                                               
  Output  filename: 
C:\Users\borendorff.NOVATECH\AppData\Local\Temp\828b6ea6-f7be-4f55-aa5c-00940feb087a\Scenari
o.out                       
  Summary filename: 
C:\Users\borendorff.NOVATECH\AppData\Local\Temp\828b6ea6-f7be-4f55-aa5c-00940feb087a\Scenari
o.sum                       

DATE: 12/23/2015                           TIME: 10:30:53       

USER:                                                   

  
COMMENTS: ____________________________________________________________

  
--------------------------------------------------------------------------------------------
---------------
  ****************************
  ** SIMULATION NUMBER:   1 **
  ****************************
  
  
--------------------
|    READ STORM    |    Filename: C:\Users\borendorff.NOVATECH\AppD            
|                  |              ata\Local\Temp\                              
|                  |              828b6ea6-f7be-4f55-aa5c-00940feb087a\49bed2d9
| Ptotal= 33.89 mm |    Comments: City of Ottawa: 2yr-4hr Chicago (10 minu
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17    2.05 |  1.17   18.21 |  2.17    5.09 |  3.17    2.46
                 0.33    2.37 |  1.33   76.81 |  2.33    4.29 |  3.33    2.28
                 0.50    2.81 |  1.50   24.08 |  2.50    3.72 |  3.50    2.12
                 0.67    3.50 |  1.67   12.36 |  2.67    3.29 |  3.67    1.99
                 0.83    4.69 |  1.83    8.32 |  2.83    2.95 |  3.83    1.87
                 1.00    7.30 |  2.00    6.30 |  3.00    2.68 |  4.00    1.77
  
-------------------------------------------------------------------------------

--------------------
| CALIB            |
| STANDHYD  (0001) |   Area    (ha)=   0.11
|ID= 1 DT= 5.0 min |   Total Imp(%)=  66.00   Dir. Conn.(%)=  53.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)

Page 1

Detailed Output.txt
     Surface Area     (ha)=       0.07         0.04
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      27.08        40.00
     Mannings n           =      0.013        0.250
 
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP.

  
                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.083    2.05 | 1.083   18.21 | 2.083    5.09 |  3.08    2.46
                0.167    2.05 | 1.167   18.21 | 2.167    5.09 |  3.17    2.46
                0.250    2.37 | 1.250   76.81 | 2.250    4.29 |  3.25    2.28
                0.333    2.37 | 1.333   76.81 | 2.333    4.29 |  3.33    2.28
                0.417    2.81 | 1.417   24.08 | 2.417    3.72 |  3.42    2.12
                0.500    2.81 | 1.500   24.08 | 2.500    3.72 |  3.50    2.12
                0.583    3.50 | 1.583   12.36 | 2.583    3.29 |  3.58    1.99
                0.667    3.50 | 1.667   12.36 | 2.667    3.29 |  3.67    1.99
                0.750    4.69 | 1.750    8.32 | 2.750    2.95 |  3.75    1.87
                0.833    4.69 | 1.833    8.32 | 2.833    2.95 |  3.83    1.87
                0.917    7.30 | 1.917    6.30 | 2.917    2.68 |  3.92    1.77
                1.000    7.30 | 2.000    6.30 | 3.000    2.68 |  4.00    1.77
  
     Max.Eff.Inten.(mm/hr)=      76.81        24.82
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       1.30 (ii)   19.98 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.33         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.00          0.013 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.58           1.33
     RUNOFF VOLUME    (mm)=      32.32         5.99          19.94
     TOTAL RAINFALL   (mm)=      33.88        33.88          33.88
     RUNOFF COEFFICIENT   =       0.95         0.18           0.59
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (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)=   0.45
|ID= 1 DT= 5.0 min |   Total Imp(%)=  28.00   Dir. Conn.(%)=  25.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.13         0.32
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      54.77        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      76.81         1.84
                over (min)        5.00        55.00
     Storage Coeff.  (min)=       1.98 (ii)   54.85 (ii)
     Unit Hyd. Tpeak (min)=       5.00        55.00
     Unit Hyd. peak  (cms)=       0.31         0.02
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.02         0.00          0.024 (iii)
     TIME TO PEAK    (hrs)=       1.33         2.17           1.33
     RUNOFF VOLUME    (mm)=      32.31         1.62           9.22
     TOTAL RAINFALL   (mm)=      33.88        33.88          33.88
     RUNOFF COEFFICIENT   =       0.95         0.05           0.27
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***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (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)=   3.40
|ID= 1 DT= 5.0 min |   Total Imp(%)=  85.00   Dir. Conn.(%)=  68.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.89         0.51
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=     150.55        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      76.81        83.35
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       3.63 (ii)   15.14 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.25         0.07
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.47         0.07          0.490 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.58           1.33
     RUNOFF VOLUME    (mm)=      32.31        12.00          25.82
     TOTAL RAINFALL   (mm)=      33.88        33.88          33.88
     RUNOFF COEFFICIENT   =       0.95         0.35           0.76
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0004) |   Area    (ha)=   1.10
|ID= 1 DT= 5.0 min |   Total Imp(%)=  37.00   Dir. Conn.(%)=  30.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.41         0.69
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      85.63        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      76.81         4.13
                over (min)        5.00        45.00
     Storage Coeff.  (min)=       2.59 (ii)   40.86 (ii)
     Unit Hyd. Tpeak (min)=       5.00        45.00
     Unit Hyd. peak  (cms)=       0.29         0.03
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.07         0.01          0.070 (iii)
     TIME TO PEAK    (hrs)=       1.33         2.00           1.33
     RUNOFF VOLUME    (mm)=      32.31         2.48          11.41
     TOTAL RAINFALL   (mm)=      33.88        33.88          33.88
     RUNOFF COEFFICIENT   =       0.95         0.07           0.34
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
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       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0001):     0.11   0.013     1.33    19.94
        + ID2= 2 (0002):     0.45   0.024     1.33     9.22
          ==================================================
          ID = 3 (0006):     0.56   0.037     1.33    11.33
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0006):     0.56   0.037     1.33    11.33
        + ID2= 2 (0003):     3.40   0.490     1.33    25.82
          ==================================================
          ID = 1 (0006):     3.96   0.527     1.33    23.77
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0006):     3.96   0.527     1.33    23.77
        + ID2= 2 (0004):     1.10   0.070     1.33    11.41
          ==================================================
          ID = 3 (0006):     5.06   0.597     1.33    21.08
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0007) |   Area    (ha)=   1.36
|ID= 1 DT= 5.0 min |   Total Imp(%)=  91.00   Dir. Conn.(%)=  73.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.24         0.12
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      95.22        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      76.81       201.24
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       2.76 (ii)   10.84 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.28         0.09
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.21         0.04          0.226 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.50           1.33
     RUNOFF VOLUME    (mm)=      32.31        16.34          28.00
     TOTAL RAINFALL   (mm)=      33.88        33.88          33.88
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     RUNOFF COEFFICIENT   =       0.95         0.48           0.83
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0009) |   Area    (ha)=   3.48
|ID= 1 DT= 5.0 min |   Total Imp(%)=  85.00   Dir. Conn.(%)=  68.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.96         0.52
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=     152.32        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      76.81        83.35
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       3.65 (ii)   15.16 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.25         0.07
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.48         0.07          0.501 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.58           1.33
     RUNOFF VOLUME    (mm)=      32.31        12.00          25.82
     TOTAL RAINFALL   (mm)=      33.88        33.88          33.88
     RUNOFF COEFFICIENT   =       0.95         0.35           0.76
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0013) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0007):     1.36   0.226     1.33    28.00
        + ID2= 2 (0009):     3.48   0.501     1.33    25.82
          ==================================================
          ID = 3 (0013):     4.84   0.727     1.33    26.43
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| RESERVOIR (0012) |
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.3000      0.1050
                          0.0070     0.0074   |   0.5300      0.1375
                          0.0074     0.0810   |   1.8000      0.2179
                          0.2000     0.1000   |   0.0000      0.0000
 
                                AREA     QPEAK     TPEAK       R.V.
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                                (ha)     (cms)     (hrs)       (mm)
     INFLOW : ID= 2 (0013)      4.840      0.727      1.33      26.43
     OUTFLOW: ID= 1 (0012)      4.840      0.107      1.92      26.38
 
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 14.65
                   TIME SHIFT OF PEAK FLOW         (min)= 35.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0909
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0008) |   Area    (ha)=   0.18
|ID= 1 DT= 5.0 min |   Total Imp(%)=  28.00   Dir. Conn.(%)=  28.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.05         0.13
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      34.64        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      76.81         1.05
                over (min)        5.00        70.00
     Storage Coeff.  (min)=       1.50 (ii)   67.76 (ii)
     Unit Hyd. Tpeak (min)=       5.00        70.00
     Unit Hyd. peak  (cms)=       0.33         0.02
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.00          0.011 (iii)
     TIME TO PEAK    (hrs)=       1.33         2.42           1.33
     RUNOFF VOLUME    (mm)=      32.31         1.05           9.68
     TOTAL RAINFALL   (mm)=      33.88        33.88          33.88
     RUNOFF COEFFICIENT   =       0.95         0.03           0.29
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0011) |   Area    (ha)=   0.04
|ID= 1 DT= 5.0 min |   Total Imp(%)=  78.00   Dir. Conn.(%)=  78.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.03         0.01
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      16.33        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      76.81         1.05
                over (min)        5.00        70.00
     Storage Coeff.  (min)=       0.96 (ii)   67.21 (ii)
     Unit Hyd. Tpeak (min)=       5.00        70.00
     Unit Hyd. peak  (cms)=       0.34         0.02
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.00          0.007 (iii)
     TIME TO PEAK    (hrs)=       1.33         2.42           1.33
     RUNOFF VOLUME    (mm)=      32.31         1.05          25.40
     TOTAL RAINFALL   (mm)=      33.88        33.88          33.88
     RUNOFF COEFFICIENT   =       0.95         0.03           0.75
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:

Page 6



Detailed Output.txt
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0010) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0011):     0.04   0.007     1.33    25.40
        + ID2= 2 (0012):     4.84   0.107     1.92    26.38
          ==================================================
          ID = 3 (0010):     4.88   0.107     1.92    26.37
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0010) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0010):     4.88   0.107     1.92    26.37
        + ID2= 2 (0008):     0.18   0.011     1.33     9.68
          ==================================================
          ID = 1 (0010):     5.06   0.108     1.92    25.77
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
  ****************************
  ** SIMULATION NUMBER:   2 **
  ****************************
  
  
--------------------
|    READ STORM    |    Filename: C:\Users\borendorff.NOVATECH\AppD            
|                  |              ata\Local\Temp\                              
|                  |              828b6ea6-f7be-4f55-aa5c-00940feb087a\8fb786b5
| Ptotal= 45.16 mm |    Comments: City of Ottawa: 5yr-4hr Chicago (10 minu
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17    2.68 |  1.17   24.17 |  2.17    6.69 |  3.17    3.22
                 0.33    3.10 |  1.33  104.19 |  2.33    5.63 |  3.33    2.98
                 0.50    3.68 |  1.50   32.04 |  2.50    4.87 |  3.50    2.77
                 0.67    4.58 |  1.67   16.34 |  2.67    4.30 |  3.67    2.60
                 0.83    6.15 |  1.83   10.96 |  2.83    3.86 |  3.83    2.44
                 1.00    9.61 |  2.00    8.29 |  3.00    3.51 |  4.00    2.31
  
-------------------------------------------------------------------------------

--------------------
| CALIB            |
| STANDHYD  (0001) |   Area    (ha)=   0.11
|ID= 1 DT= 5.0 min |   Total Imp(%)=  66.00   Dir. Conn.(%)=  53.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.07         0.04
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      27.08        40.00
     Mannings n           =      0.013        0.250
 
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP.
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                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.083    2.68 | 1.083   24.17 | 2.083    6.69 |  3.08    3.22
                0.167    2.68 | 1.167   24.17 | 2.167    6.69 |  3.17    3.22
                0.250    3.10 | 1.250  104.19 | 2.250    5.63 |  3.25    2.98
                0.333    3.10 | 1.333  104.19 | 2.333    5.63 |  3.33    2.98
                0.417    3.68 | 1.417   32.04 | 2.417    4.87 |  3.42    2.77
                0.500    3.68 | 1.500   32.04 | 2.500    4.87 |  3.50    2.77
                0.583    4.58 | 1.583   16.34 | 2.583    4.30 |  3.58    2.60
                0.667    4.58 | 1.667   16.34 | 2.667    4.30 |  3.67    2.60
                0.750    6.15 | 1.750   10.96 | 2.750    3.86 |  3.75    2.44
                0.833    6.15 | 1.833   10.96 | 2.833    3.86 |  3.83    2.44
                0.917    9.61 | 1.917    8.29 | 2.917    3.51 |  3.92    2.31
                1.000    9.61 | 2.000    8.29 | 3.000    3.51 |  4.00    2.31
  
     Max.Eff.Inten.(mm/hr)=     104.19        63.85
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       1.15 (ii)   13.95 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.34         0.08
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.02         0.00          0.019 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.50           1.33
     RUNOFF VOLUME    (mm)=      43.59        13.59          29.49
     TOTAL RAINFALL   (mm)=      45.16        45.16          45.16
     RUNOFF COEFFICIENT   =       0.97         0.30           0.65
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (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)=   0.45
|ID= 1 DT= 5.0 min |   Total Imp(%)=  28.00   Dir. Conn.(%)=  25.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.13         0.32
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      54.77        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     104.19        25.94
                over (min)        5.00        25.00
     Storage Coeff.  (min)=       1.75 (ii)   20.10 (ii)
     Unit Hyd. Tpeak (min)=       5.00        25.00
     Unit Hyd. peak  (cms)=       0.32         0.05
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.03         0.01          0.035 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.67           1.33
     RUNOFF VOLUME    (mm)=      43.59         8.30          17.12
     TOTAL RAINFALL   (mm)=      45.16        45.16          45.16
     RUNOFF COEFFICIENT   =       0.97         0.18           0.38
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0003) |   Area    (ha)=   3.40
|ID= 1 DT= 5.0 min |   Total Imp(%)=  85.00   Dir. Conn.(%)=  68.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.89         0.51
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=     150.55        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     104.19       187.68
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       3.21 (ii)   11.53 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.27         0.09
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.65         0.13          0.714 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.50           1.33
     RUNOFF VOLUME    (mm)=      43.59        21.09          36.39
     TOTAL RAINFALL   (mm)=      45.16        45.16          45.16
     RUNOFF COEFFICIENT   =       0.97         0.47           0.81
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0004) |   Area    (ha)=   1.10
|ID= 1 DT= 5.0 min |   Total Imp(%)=  37.00   Dir. Conn.(%)=  30.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.41         0.69
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      85.63        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     104.19        31.67
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       2.29 (ii)   19.23 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.30         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.09         0.04          0.105 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.58           1.33
     RUNOFF VOLUME    (mm)=      43.59         9.50          19.73
     TOTAL RAINFALL   (mm)=      45.16        45.16          45.16
     RUNOFF COEFFICIENT   =       0.97         0.21           0.44
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
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--------------------
| ADD HYD   (0006) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0001):     0.11   0.019     1.33    29.49
        + ID2= 2 (0002):     0.45   0.035     1.33    17.12
          ==================================================
          ID = 3 (0006):     0.56   0.054     1.33    19.55
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0006):     0.56   0.054     1.33    19.55
        + ID2= 2 (0003):     3.40   0.714     1.33    36.39
          ==================================================
          ID = 1 (0006):     3.96   0.768     1.33    34.01
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0006):     3.96   0.768     1.33    34.01
        + ID2= 2 (0004):     1.10   0.105     1.33    19.73
          ==================================================
          ID = 3 (0006):     5.06   0.872     1.33    30.90
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0007) |   Area    (ha)=   1.36
|ID= 1 DT= 5.0 min |   Total Imp(%)=  91.00   Dir. Conn.(%)=  73.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.24         0.12
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      95.22        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     104.19       292.88
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       2.44 (ii)    7.00 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.30         0.14
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.28         0.07          0.347 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33
     RUNOFF VOLUME    (mm)=      43.59        25.93          38.82
     TOTAL RAINFALL   (mm)=      45.16        45.16          45.16
     RUNOFF COEFFICIENT   =       0.97         0.57           0.86
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
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     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0009) |   Area    (ha)=   3.48
|ID= 1 DT= 5.0 min |   Total Imp(%)=  85.00   Dir. Conn.(%)=  68.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.96         0.52
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=     152.32        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     104.19       187.68
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       3.23 (ii)   11.55 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.27         0.09
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.66         0.14          0.730 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.50           1.33
     RUNOFF VOLUME    (mm)=      43.59        21.09          36.39
     TOTAL RAINFALL   (mm)=      45.16        45.16          45.16
     RUNOFF COEFFICIENT   =       0.97         0.47           0.81
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0013) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0007):     1.36   0.347     1.33    38.82
        + ID2= 2 (0009):     3.48   0.730     1.33    36.39
          ==================================================
          ID = 3 (0013):     4.84   1.077     1.33    37.07
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| RESERVOIR (0012) |
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.3000      0.1050
                          0.0070     0.0074   |   0.5300      0.1375
                          0.0074     0.0810   |   1.8000      0.2179
                          0.2000     0.1000   |   0.0000      0.0000
 
                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
     INFLOW : ID= 2 (0013)      4.840      1.077      1.33      37.07
     OUTFLOW: ID= 1 (0012)      4.840      0.304      1.58      37.02
 
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 28.19
                   TIME SHIFT OF PEAK FLOW         (min)= 15.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.1059
 
-------------------------------------------------------------------------------
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--------------------
| CALIB            |
| STANDHYD  (0008) |   Area    (ha)=   0.18
|ID= 1 DT= 5.0 min |   Total Imp(%)=  28.00   Dir. Conn.(%)=  28.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.05         0.13
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      34.64        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     104.19        22.50
                over (min)        5.00        25.00
     Storage Coeff.  (min)=       1.33 (ii)   20.76 (ii)
     Unit Hyd. Tpeak (min)=       5.00        25.00
     Unit Hyd. peak  (cms)=       0.33         0.05
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.00          0.015 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.67           1.33
     RUNOFF VOLUME    (mm)=      43.59         7.50          17.60
     TOTAL RAINFALL   (mm)=      45.16        45.16          45.16
     RUNOFF COEFFICIENT   =       0.97         0.17           0.39
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0011) |   Area    (ha)=   0.04
|ID= 1 DT= 5.0 min |   Total Imp(%)=  78.00   Dir. Conn.(%)=  78.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.03         0.01
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      16.33        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     104.19        22.50
                over (min)        5.00        25.00
     Storage Coeff.  (min)=       0.85 (ii)   20.27 (ii)
     Unit Hyd. Tpeak (min)=       5.00        25.00
     Unit Hyd. peak  (cms)=       0.34         0.05
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.00          0.009 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.67           1.33
     RUNOFF VOLUME    (mm)=      43.59         7.50          35.65
     TOTAL RAINFALL   (mm)=      45.16        45.16          45.16
     RUNOFF COEFFICIENT   =       0.97         0.17           0.79
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
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| ADD HYD   (0010) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0011):     0.04   0.009     1.33    35.65
        + ID2= 2 (0012):     4.84   0.304     1.58    37.02
          ==================================================
          ID = 3 (0010):     4.88   0.305     1.58    37.01
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0010) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0010):     4.88   0.305     1.58    37.01
        + ID2= 2 (0008):     0.18   0.015     1.33    17.60
          ==================================================
          ID = 1 (0010):     5.06   0.311     1.58    36.32
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
  ****************************
  ** SIMULATION NUMBER:   3 **
  ****************************
  
  
--------------------
|    READ STORM    |    Filename: C:\Users\borendorff.NOVATECH\AppD            
|                  |              ata\Local\Temp\                              
|                  |              828b6ea6-f7be-4f55-aa5c-00940feb087a\bf7a8701
| Ptotal= 76.00 mm |    Comments: City of Ottawa: 100yr-4hr Chicago (10 mi
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17    4.39 |  1.17   40.65 |  2.17   11.06 |  3.17    5.28
                 0.33    5.07 |  1.33  178.56 |  2.33    9.29 |  3.33    4.88
                 0.50    6.05 |  1.50   54.05 |  2.50    8.02 |  3.50    4.54
                 0.67    7.54 |  1.67   27.32 |  2.67    7.08 |  3.67    4.25
                 0.83   10.16 |  1.83   18.24 |  2.83    6.35 |  3.83    3.99
                 1.00   15.97 |  2.00   13.74 |  3.00    5.76 |  4.00    3.77
  
-------------------------------------------------------------------------------

--------------------
| CALIB            |
| STANDHYD  (0001) |   Area    (ha)=   0.11
|ID= 1 DT= 5.0 min |   Total Imp(%)=  66.00   Dir. Conn.(%)=  53.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.07         0.04
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      27.08        40.00
     Mannings n           =      0.013        0.250
 
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP.

  
                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.083    4.39 | 1.083   40.65 | 2.083   11.06 |  3.08    5.28
                0.167    4.39 | 1.167   40.65 | 2.167   11.06 |  3.17    5.28
                0.250    5.07 | 1.250  178.56 | 2.250    9.29 |  3.25    4.88
                0.333    5.07 | 1.333  178.56 | 2.333    9.29 |  3.33    4.88
                0.417    6.05 | 1.417   54.05 | 2.417    8.02 |  3.42    4.54
                0.500    6.05 | 1.500   54.05 | 2.500    8.02 |  3.50    4.54
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                0.583    7.54 | 1.583   27.32 | 2.583    7.08 |  3.58    4.25
                0.667    7.54 | 1.667   27.32 | 2.667    7.08 |  3.67    4.25
                0.750   10.16 | 1.750   18.24 | 2.750    6.35 |  3.75    3.99
                0.833   10.16 | 1.833   18.24 | 2.833    6.35 |  3.83    3.99
                0.917   15.97 | 1.917   13.74 | 2.917    5.76 |  3.92    3.77
                1.000   15.97 | 2.000   13.74 | 3.000    5.76 |  4.00    3.77
  
     Max.Eff.Inten.(mm/hr)=     178.56       219.12
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       0.93 (ii)    8.74 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.34         0.12
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.03         0.01          0.041 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33
     RUNOFF VOLUME    (mm)=      74.43        38.04          57.33
     TOTAL RAINFALL   (mm)=      76.00        76.00          76.00
     RUNOFF COEFFICIENT   =       0.98         0.50           0.75
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (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)=   0.45
|ID= 1 DT= 5.0 min |   Total Imp(%)=  28.00   Dir. Conn.(%)=  25.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.13         0.32
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      54.77        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     178.56       135.84
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       1.41 (ii)   10.88 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.33         0.09
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.06         0.06          0.087 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.50           1.33
     RUNOFF VOLUME    (mm)=      74.43        30.24          41.28
     TOTAL RAINFALL   (mm)=      76.00        76.00          76.00
     RUNOFF COEFFICIENT   =       0.98         0.40           0.54
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (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)=   3.40
|ID= 1 DT= 5.0 min |   Total Imp(%)=  85.00   Dir. Conn.(%)=  68.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.89         0.51
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     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=     150.55        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     178.56       362.98
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       2.59 (ii)    7.22 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.29         0.14
                                                           *TOTALS*
     PEAK FLOW       (cms)=       1.13         0.35          1.456 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33
     RUNOFF VOLUME    (mm)=      74.43        47.58          65.84
     TOTAL RAINFALL   (mm)=      76.00        76.00          76.00
     RUNOFF COEFFICIENT   =       0.98         0.63           0.87
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0004) |   Area    (ha)=   1.10
|ID= 1 DT= 5.0 min |   Total Imp(%)=  37.00   Dir. Conn.(%)=  30.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.41         0.69
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      85.63        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     178.56       152.71
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       1.85 (ii)   10.88 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.32         0.09
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.16         0.15          0.238 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.50           1.33
     RUNOFF VOLUME    (mm)=      74.43        32.16          44.84
     TOTAL RAINFALL   (mm)=      76.00        76.00          76.00
     RUNOFF COEFFICIENT   =       0.98         0.42           0.59
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0001):     0.11   0.041     1.33    57.33
        + ID2= 2 (0002):     0.45   0.087     1.33    41.28
          ==================================================
          ID = 3 (0006):     0.56   0.128     1.33    44.43
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     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0006):     0.56   0.128     1.33    44.43
        + ID2= 2 (0003):     3.40   1.456     1.33    65.84
          ==================================================
          ID = 1 (0006):     3.96   1.584     1.33    62.81
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0006):     3.96   1.584     1.33    62.81
        + ID2= 2 (0004):     1.10   0.238     1.33    44.84
          ==================================================
          ID = 3 (0006):     5.06   1.822     1.33    58.90
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0007) |   Area    (ha)=   1.36
|ID= 1 DT= 5.0 min |   Total Imp(%)=  91.00   Dir. Conn.(%)=  73.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.24         0.12
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      95.22        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     178.56       519.91
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       1.97 (ii)    5.64 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.31         0.15
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.49         0.13          0.620 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.33           1.33
     RUNOFF VOLUME    (mm)=      74.43        54.05          68.93
     TOTAL RAINFALL   (mm)=      76.00        76.00          76.00
     RUNOFF COEFFICIENT   =       0.98         0.71           0.91
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0009) |   Area    (ha)=   3.48
|ID= 1 DT= 5.0 min |   Total Imp(%)=  85.00   Dir. Conn.(%)=  68.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
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     Surface Area     (ha)=       2.96         0.52
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=     152.32        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     178.56       362.98
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       2.61 (ii)    7.24 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.29         0.14
                                                           *TOTALS*
     PEAK FLOW       (cms)=       1.15         0.35          1.490 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.42           1.33
     RUNOFF VOLUME    (mm)=      74.43        47.58          65.84
     TOTAL RAINFALL   (mm)=      76.00        76.00          76.00
     RUNOFF COEFFICIENT   =       0.98         0.63           0.87
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0013) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0007):     1.36   0.620     1.33    68.93
        + ID2= 2 (0009):     3.48   1.490     1.33    65.84
          ==================================================
          ID = 3 (0013):     4.84   2.109     1.33    66.71
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| RESERVOIR (0012) |
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.3000      0.1050
                          0.0070     0.0074   |   0.5300      0.1375
                          0.0074     0.0810   |   1.8000      0.2179
                          0.2000     0.1000   |   0.0000      0.0000
 
                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
     INFLOW : ID= 2 (0013)      4.840      2.109      1.33      66.71
     OUTFLOW: ID= 1 (0012)      4.840      0.843      1.50      66.65
 
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 39.98
                   TIME SHIFT OF PEAK FLOW         (min)= 10.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.1575
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0008) |   Area    (ha)=   0.18
|ID= 1 DT= 5.0 min |   Total Imp(%)=  28.00   Dir. Conn.(%)=  28.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.05         0.13
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
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     Length            (m)=      34.64        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     178.56       126.32
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       1.07 (ii)   10.82 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.34         0.09
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.02         0.02          0.036 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.50           1.33
     RUNOFF VOLUME    (mm)=      74.43        29.07          41.77
     TOTAL RAINFALL   (mm)=      76.00        76.00          76.00
     RUNOFF COEFFICIENT   =       0.98         0.38           0.55
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0011) |   Area    (ha)=   0.04
|ID= 1 DT= 5.0 min |   Total Imp(%)=  78.00   Dir. Conn.(%)=  78.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.03         0.01
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      16.33        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     178.56       126.32
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       0.68 (ii)   10.43 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.34         0.09
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.02         0.00          0.016 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.50           1.33
     RUNOFF VOLUME    (mm)=      74.43        29.07          64.45
     TOTAL RAINFALL   (mm)=      76.00        76.00          76.00
     RUNOFF COEFFICIENT   =       0.98         0.38           0.85
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0010) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0011):     0.04   0.016     1.33    64.45
        + ID2= 2 (0012):     4.84   0.843     1.50    66.65
          ==================================================
          ID = 3 (0010):     4.88   0.850     1.50    66.63
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
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-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0010) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0010):     4.88   0.850     1.50    66.63
        + ID2= 2 (0008):     0.18   0.036     1.33    41.77
          ==================================================
          ID = 1 (0010):     5.06   0.882     1.50    65.75
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
  ****************************
  ** SIMULATION NUMBER:   4 **
  ****************************
  
  
--------------------
|    READ STORM    |    Filename: C:\Users\borendorff.NOVATECH\AppD            
|                  |              ata\Local\Temp\                              
|                  |              828b6ea6-f7be-4f55-aa5c-00940feb087a\4c184deb
| Ptotal= 48.47 mm |    Comments: City of Ottawa: 2yr-24hr Chicago (10 min
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17    0.40 |  6.17    1.37 | 12.17    1.20 | 18.17    0.57
                 0.33    0.41 |  6.33    1.49 | 12.33    1.16 | 18.33    0.56
                 0.50    0.41 |  6.50    1.63 | 12.50    1.13 | 18.50    0.55
                 0.67    0.42 |  6.67    1.82 | 12.67    1.09 | 18.67    0.55
                 0.83    0.43 |  6.83    2.05 | 12.83    1.06 | 18.83    0.54
                 1.00    0.44 |  7.00    2.37 | 13.00    1.03 | 19.00    0.53
                 1.17    0.45 |  7.17    2.81 | 13.17    1.00 | 19.17    0.53
                 1.33    0.46 |  7.33    3.50 | 13.33    0.97 | 19.33    0.52
                 1.50    0.47 |  7.50    4.69 | 13.50    0.95 | 19.50    0.51
                 1.67    0.48 |  7.67    7.30 | 13.67    0.93 | 19.67    0.51
                 1.83    0.49 |  7.83   18.21 | 13.83    0.90 | 19.83    0.50
                 2.00    0.50 |  8.00   76.81 | 14.00    0.88 | 20.00    0.49
                 2.17    0.51 |  8.17   24.08 | 14.17    0.86 | 20.17    0.49
                 2.33    0.52 |  8.33   12.36 | 14.33    0.84 | 20.33    0.48
                 2.50    0.53 |  8.50    8.32 | 14.50    0.82 | 20.50    0.48
                 2.67    0.55 |  8.67    6.30 | 14.67    0.81 | 20.67    0.47
                 2.83    0.56 |  8.83    5.09 | 14.83    0.79 | 20.83    0.47
                 3.00    0.58 |  9.00    4.29 | 15.00    0.78 | 21.00    0.46
                 3.17    0.60 |  9.17    3.72 | 15.17    0.76 | 21.17    0.46
                 3.33    0.61 |  9.33    3.29 | 15.33    0.75 | 21.33    0.45
                 3.50    0.63 |  9.50    2.95 | 15.50    0.73 | 21.50    0.45
                 3.67    0.65 |  9.67    2.68 | 15.67    0.72 | 21.67    0.44
                 3.83    0.67 |  9.83    2.46 | 15.83    0.71 | 21.83    0.44
                 4.00    0.70 | 10.00    2.28 | 16.00    0.69 | 22.00    0.44
                 4.17    0.72 | 10.17    2.12 | 16.17    0.68 | 22.17    0.43
                 4.33    0.75 | 10.33    1.99 | 16.33    0.67 | 22.33    0.43
                 4.50    0.78 | 10.50    1.87 | 16.50    0.66 | 22.50    0.42
                 4.67    0.82 | 10.67    1.77 | 16.67    0.65 | 22.67    0.42
                 4.83    0.85 | 10.83    1.68 | 16.83    0.64 | 22.83    0.42
                 5.00    0.89 | 11.00    1.60 | 17.00    0.63 | 23.00    0.41
                 5.17    0.94 | 11.17    1.52 | 17.17    0.62 | 23.17    0.41
                 5.33    0.99 | 11.33    1.46 | 17.33    0.61 | 23.33    0.40
                 5.50    1.04 | 11.50    1.40 | 17.50    0.60 | 23.50    0.40
                 5.67    1.11 | 11.67    1.34 | 17.67    0.59 | 23.67    0.40
                 5.83    1.18 | 11.83    1.29 | 17.83    0.58 | 23.83    0.39
                 6.00    1.27 | 12.00    1.24 | 18.00    0.58 | 24.00    0.39
  
-------------------------------------------------------------------------------

--------------------
| CALIB            |
| STANDHYD  (0001) |   Area    (ha)=   0.11
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|ID= 1 DT= 5.0 min |   Total Imp(%)=  66.00   Dir. Conn.(%)=  53.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.07         0.04
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      27.08        40.00
     Mannings n           =      0.013        0.250
 
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP.

  
                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.083    0.40 | 6.083    1.37 |12.083    1.20 | 18.08    0.57
                0.167    0.40 | 6.167    1.37 |12.167    1.20 | 18.17    0.57
                0.250    0.41 | 6.250    1.49 |12.250    1.16 | 18.25    0.56
                0.333    0.41 | 6.333    1.49 |12.333    1.16 | 18.33    0.56
                0.417    0.41 | 6.417    1.63 |12.417    1.13 | 18.42    0.55
                0.500    0.41 | 6.500    1.63 |12.500    1.13 | 18.50    0.55
                0.583    0.42 | 6.583    1.82 |12.583    1.09 | 18.58    0.55
                0.667    0.42 | 6.667    1.82 |12.667    1.09 | 18.67    0.55
                0.750    0.43 | 6.750    2.05 |12.750    1.06 | 18.75    0.54
                0.833    0.43 | 6.833    2.05 |12.833    1.06 | 18.83    0.54
                0.917    0.44 | 6.917    2.37 |12.917    1.03 | 18.92    0.53
                1.000    0.44 | 7.000    2.37 |13.000    1.03 | 19.00    0.53
                1.083    0.45 | 7.083    2.81 |13.083    1.00 | 19.08    0.53
                1.167    0.45 | 7.167    2.81 |13.167    1.00 | 19.17    0.53
                1.250    0.46 | 7.250    3.50 |13.250    0.97 | 19.25    0.52
                1.333    0.46 | 7.333    3.50 |13.333    0.97 | 19.33    0.52
                1.417    0.47 | 7.417    4.69 |13.417    0.95 | 19.42    0.51
                1.500    0.47 | 7.500    4.69 |13.500    0.95 | 19.50    0.51
                1.583    0.48 | 7.583    7.30 |13.583    0.93 | 19.58    0.51
                1.667    0.48 | 7.667    7.30 |13.667    0.93 | 19.67    0.51
                1.750    0.49 | 7.750   18.21 |13.750    0.90 | 19.75    0.50
                1.833    0.49 | 7.833   18.21 |13.833    0.90 | 19.83    0.50
                1.917    0.50 | 7.917   76.81 |13.917    0.88 | 19.92    0.49
                2.000    0.50 | 8.000   76.81 |14.000    0.88 | 20.00    0.49
                2.083    0.51 | 8.083   24.08 |14.083    0.86 | 20.08    0.49
                2.167    0.51 | 8.167   24.08 |14.167    0.86 | 20.17    0.49
                2.250    0.52 | 8.250   12.36 |14.250    0.84 | 20.25    0.48
                2.333    0.52 | 8.333   12.36 |14.333    0.84 | 20.33    0.48
                2.417    0.53 | 8.417    8.32 |14.417    0.82 | 20.42    0.48
                2.500    0.53 | 8.500    8.32 |14.500    0.82 | 20.50    0.48
                2.583    0.55 | 8.583    6.30 |14.583    0.81 | 20.58    0.47
                2.667    0.55 | 8.667    6.30 |14.667    0.81 | 20.67    0.47
                2.750    0.56 | 8.750    5.09 |14.750    0.79 | 20.75    0.47
                2.833    0.56 | 8.833    5.09 |14.833    0.79 | 20.83    0.47
                2.917    0.58 | 8.917    4.29 |14.917    0.78 | 20.92    0.46
                3.000    0.58 | 9.000    4.29 |15.000    0.78 | 21.00    0.46
                3.083    0.60 | 9.083    3.72 |15.083    0.76 | 21.08    0.46
                3.167    0.60 | 9.167    3.72 |15.167    0.76 | 21.17    0.46
                3.250    0.61 | 9.250    3.29 |15.250    0.75 | 21.25    0.45
                3.333    0.61 | 9.333    3.29 |15.333    0.75 | 21.33    0.45
                3.417    0.63 | 9.417    2.95 |15.417    0.73 | 21.42    0.45
                3.500    0.63 | 9.500    2.95 |15.500    0.73 | 21.50    0.45
                3.583    0.65 | 9.583    2.68 |15.583    0.72 | 21.58    0.44
                3.667    0.65 | 9.667    2.68 |15.667    0.72 | 21.67    0.44
                3.750    0.67 | 9.750    2.46 |15.750    0.71 | 21.75    0.44
                3.833    0.67 | 9.833    2.46 |15.833    0.71 | 21.83    0.44
                3.917    0.70 | 9.917    2.28 |15.917    0.69 | 21.92    0.44
                4.000    0.70 |10.000    2.28 |16.000    0.69 | 22.00    0.44
                4.083    0.72 |10.083    2.12 |16.083    0.68 | 22.08    0.43
                4.167    0.72 |10.167    2.12 |16.167    0.68 | 22.17    0.43
                4.250    0.75 |10.250    1.99 |16.250    0.67 | 22.25    0.43
                4.333    0.75 |10.333    1.99 |16.333    0.67 | 22.33    0.43
                4.417    0.78 |10.417    1.87 |16.417    0.66 | 22.42    0.42
                4.500    0.78 |10.500    1.87 |16.500    0.66 | 22.50    0.42
                4.583    0.82 |10.583    1.77 |16.583    0.65 | 22.58    0.42
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                4.667    0.82 |10.667    1.77 |16.667    0.65 | 22.67    0.42
                4.750    0.85 |10.750    1.68 |16.750    0.64 | 22.75    0.42
                4.833    0.85 |10.833    1.68 |16.833    0.64 | 22.83    0.42
                4.917    0.89 |10.917    1.60 |16.917    0.63 | 22.92    0.41
                5.000    0.89 |11.000    1.60 |17.000    0.63 | 23.00    0.41
                5.083    0.94 |11.083    1.52 |17.083    0.62 | 23.08    0.41
                5.167    0.94 |11.167    1.52 |17.167    0.62 | 23.17    0.41
                5.250    0.99 |11.250    1.46 |17.250    0.61 | 23.25    0.40
                5.333    0.99 |11.333    1.46 |17.333    0.61 | 23.33    0.40
                5.417    1.04 |11.417    1.40 |17.417    0.60 | 23.42    0.40
                5.500    1.04 |11.500    1.40 |17.500    0.60 | 23.50    0.40
                5.583    1.11 |11.583    1.34 |17.583    0.59 | 23.58    0.40
                5.667    1.11 |11.667    1.34 |17.667    0.59 | 23.67    0.40
                5.750    1.18 |11.750    1.29 |17.750    0.58 | 23.75    0.39
                5.833    1.18 |11.833    1.29 |17.833    0.58 | 23.83    0.39
                5.917    1.27 |11.917    1.24 |17.917    0.58 | 23.92    0.39
                6.000    1.27 |12.000    1.24 |18.000    0.58 | 24.00    0.39
  
     Max.Eff.Inten.(mm/hr)=      76.81        34.62
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       1.30 (ii)   17.65 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.33         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.00          0.013 (iii)
     TIME TO PEAK    (hrs)=       8.00         8.25           8.00
     RUNOFF VOLUME    (mm)=      46.90         8.50          27.11
     TOTAL RAINFALL   (mm)=      48.47        48.47          48.47
     RUNOFF COEFFICIENT   =       0.97         0.18           0.56
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (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)=   0.45
|ID= 1 DT= 5.0 min |   Total Imp(%)=  28.00   Dir. Conn.(%)=  25.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.13         0.32
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      54.77        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      76.81         8.06
                over (min)        5.00        35.00
     Storage Coeff.  (min)=       1.98 (ii)   31.28 (ii)
     Unit Hyd. Tpeak (min)=       5.00        35.00
     Unit Hyd. peak  (cms)=       0.31         0.03
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.02         0.00          0.024 (iii)
     TIME TO PEAK    (hrs)=       8.00         8.50           8.00
     RUNOFF VOLUME    (mm)=      46.90         3.87          14.63
     TOTAL RAINFALL   (mm)=      48.47        48.47          48.47
     RUNOFF COEFFICIENT   =       0.97         0.08           0.30
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
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           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0003) |   Area    (ha)=   3.40
|ID= 1 DT= 5.0 min |   Total Imp(%)=  85.00   Dir. Conn.(%)=  68.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.89         0.51
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=     150.55        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      76.81       137.67
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       3.63 (ii)   13.04 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.25         0.08
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.47         0.09          0.515 (iii)
     TIME TO PEAK    (hrs)=       8.00         8.17           8.00
     RUNOFF VOLUME    (mm)=      46.90        14.88          36.66
     TOTAL RAINFALL   (mm)=      48.47        48.47          48.47
     RUNOFF COEFFICIENT   =       0.97         0.31           0.76
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0004) |   Area    (ha)=   1.10
|ID= 1 DT= 5.0 min |   Total Imp(%)=  37.00   Dir. Conn.(%)=  30.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.41         0.69
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      85.63        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      76.81        13.41
                over (min)        5.00        30.00
     Storage Coeff.  (min)=       2.59 (ii)   26.48 (ii)
     Unit Hyd. Tpeak (min)=       5.00        30.00
     Unit Hyd. peak  (cms)=       0.29         0.04
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.07         0.01          0.071 (iii)
     TIME TO PEAK    (hrs)=       8.00         8.42           8.00
     RUNOFF VOLUME    (mm)=      46.90         5.03          17.59
     TOTAL RAINFALL   (mm)=      48.47        48.47          48.47
     RUNOFF COEFFICIENT   =       0.97         0.10           0.36
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0001):     0.11   0.013     8.00    27.11
        + ID2= 2 (0002):     0.45   0.024     8.00    14.63
          ==================================================
          ID = 3 (0006):     0.56   0.038     8.00    17.08
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0006):     0.56   0.038     8.00    17.08
        + ID2= 2 (0003):     3.40   0.515     8.00    36.66
          ==================================================
          ID = 1 (0006):     3.96   0.553     8.00    33.89
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0006):     3.96   0.553     8.00    33.89
        + ID2= 2 (0004):     1.10   0.071     8.00    17.59
          ==================================================
          ID = 3 (0006):     5.06   0.624     8.00    30.34
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0007) |   Area    (ha)=   1.36
|ID= 1 DT= 5.0 min |   Total Imp(%)=  91.00   Dir. Conn.(%)=  73.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.24         0.12
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      95.22        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      76.81       216.45
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       2.76 (ii)   10.61 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.28         0.09
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.21         0.04          0.231 (iii)
     TIME TO PEAK    (hrs)=       8.00         8.17           8.00
     RUNOFF VOLUME    (mm)=      46.90        18.65          39.27
     TOTAL RAINFALL   (mm)=      48.47        48.47          48.47
     RUNOFF COEFFICIENT   =       0.97         0.38           0.81
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
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      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0009) |   Area    (ha)=   3.48
|ID= 1 DT= 5.0 min |   Total Imp(%)=  85.00   Dir. Conn.(%)=  68.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.96         0.52
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=     152.32        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      76.81       137.67
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       3.65 (ii)   13.07 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.25         0.08
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.48         0.09          0.527 (iii)
     TIME TO PEAK    (hrs)=       8.00         8.17           8.00
     RUNOFF VOLUME    (mm)=      46.90        14.88          36.66
     TOTAL RAINFALL   (mm)=      48.47        48.47          48.47
     RUNOFF COEFFICIENT   =       0.97         0.31           0.76
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0013) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0007):     1.36   0.231     8.00    39.27
        + ID2= 2 (0009):     3.48   0.527     8.00    36.66
          ==================================================
          ID = 3 (0013):     4.84   0.757     8.00    37.39
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| RESERVOIR (0012) |
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.3000      0.1050
                          0.0070     0.0074   |   0.5300      0.1375
                          0.0074     0.0810   |   1.8000      0.2179
                          0.2000     0.1000   |   0.0000      0.0000
 
                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
     INFLOW : ID= 2 (0013)      4.840      0.757      8.00      37.39
     OUTFLOW: ID= 1 (0012)      4.840      0.159      8.42      37.34
 
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 21.00
                   TIME SHIFT OF PEAK FLOW         (min)= 25.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0960
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-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0008) |   Area    (ha)=   0.18
|ID= 1 DT= 5.0 min |   Total Imp(%)=  28.00   Dir. Conn.(%)=  28.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.05         0.13
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      34.64        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      76.81         5.29
                over (min)        5.00        40.00
     Storage Coeff.  (min)=       1.50 (ii)   36.17 (ii)
     Unit Hyd. Tpeak (min)=       5.00        40.00
     Unit Hyd. peak  (cms)=       0.33         0.03
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.00          0.011 (iii)
     TIME TO PEAK    (hrs)=       8.00         8.58           8.00
     RUNOFF VOLUME    (mm)=      46.90         3.09          14.15
     TOTAL RAINFALL   (mm)=      48.47        48.47          48.47
     RUNOFF COEFFICIENT   =       0.97         0.06           0.29
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0011) |   Area    (ha)=   0.04
|ID= 1 DT= 5.0 min |   Total Imp(%)=  78.00   Dir. Conn.(%)=  78.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.03         0.01
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      16.33        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      76.81         5.29
                over (min)        5.00        40.00
     Storage Coeff.  (min)=       0.96 (ii)   35.62 (ii)
     Unit Hyd. Tpeak (min)=       5.00        40.00
     Unit Hyd. peak  (cms)=       0.34         0.03
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.00          0.007 (iii)
     TIME TO PEAK    (hrs)=       8.00         8.58           8.00
     RUNOFF VOLUME    (mm)=      46.90         3.09          31.61
     TOTAL RAINFALL   (mm)=      48.47        48.47          48.47
     RUNOFF COEFFICIENT   =       0.97         0.06           0.65
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
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--------------------
| ADD HYD   (0010) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0011):     0.04   0.007     8.00    31.61
        + ID2= 2 (0012):     4.84   0.159     8.42    37.34
          ==================================================
          ID = 3 (0010):     4.88   0.160     8.42    37.29
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0010) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0010):     4.88   0.160     8.42    37.29
        + ID2= 2 (0008):     0.18   0.011     8.00    14.15
          ==================================================
          ID = 1 (0010):     5.06   0.162     8.42    36.47
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
  ****************************
  ** SIMULATION NUMBER:   5 **
  ****************************
  
  
--------------------
|    READ STORM    |    Filename: C:\Users\borendorff.NOVATECH\AppD            
|                  |              ata\Local\Temp\                              
|                  |              828b6ea6-f7be-4f55-aa5c-00940feb087a\b9b06878
| Ptotal= 64.13 mm |    Comments: City of Ottawa: 5yr-24hr Chicago (10 min
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17    0.52 |  6.17    1.78 | 12.17    1.57 | 18.17    0.74
                 0.33    0.53 |  6.33    1.94 | 12.33    1.51 | 18.33    0.73
                 0.50    0.54 |  6.50    2.13 | 12.50    1.47 | 18.50    0.72
                 0.67    0.55 |  6.67    2.37 | 12.67    1.42 | 18.67    0.71
                 0.83    0.56 |  6.83    2.68 | 12.83    1.38 | 18.83    0.70
                 1.00    0.57 |  7.00    3.10 | 13.00    1.34 | 19.00    0.69
                 1.17    0.58 |  7.17    3.68 | 13.17    1.30 | 19.17    0.68
                 1.33    0.59 |  7.33    4.58 | 13.33    1.27 | 19.33    0.67
                 1.50    0.60 |  7.50    6.15 | 13.50    1.24 | 19.50    0.66
                 1.67    0.62 |  7.67    9.61 | 13.67    1.20 | 19.67    0.66
                 1.83    0.63 |  7.83   24.17 | 13.83    1.17 | 19.83    0.65
                 2.00    0.64 |  8.00  104.19 | 14.00    1.15 | 20.00    0.64
                 2.17    0.66 |  8.17   32.04 | 14.17    1.12 | 20.17    0.63
                 2.33    0.68 |  8.33   16.34 | 14.33    1.10 | 20.33    0.63
                 2.50    0.69 |  8.50   10.96 | 14.50    1.07 | 20.50    0.62
                 2.67    0.71 |  8.67    8.29 | 14.67    1.05 | 20.67    0.61
                 2.83    0.73 |  8.83    6.69 | 14.83    1.03 | 20.83    0.61
                 3.00    0.75 |  9.00    5.63 | 15.00    1.01 | 21.00    0.60
                 3.17    0.77 |  9.17    4.87 | 15.17    0.99 | 21.17    0.59
                 3.33    0.80 |  9.33    4.30 | 15.33    0.97 | 21.33    0.59
                 3.50    0.82 |  9.50    3.86 | 15.50    0.95 | 21.50    0.58
                 3.67    0.85 |  9.67    3.51 | 15.67    0.93 | 21.67    0.58
                 3.83    0.88 |  9.83    3.22 | 15.83    0.92 | 21.83    0.57
                 4.00    0.91 | 10.00    2.98 | 16.00    0.90 | 22.00    0.56
                 4.17    0.94 | 10.17    2.77 | 16.17    0.88 | 22.17    0.56
                 4.33    0.98 | 10.33    2.60 | 16.33    0.87 | 22.33    0.55
                 4.50    1.02 | 10.50    2.44 | 16.50    0.86 | 22.50    0.55
                 4.67    1.06 | 10.67    2.31 | 16.67    0.84 | 22.67    0.54
                 4.83    1.11 | 10.83    2.19 | 16.83    0.83 | 22.83    0.54
                 5.00    1.16 | 11.00    2.08 | 17.00    0.82 | 23.00    0.53
                 5.17    1.22 | 11.17    1.99 | 17.17    0.80 | 23.17    0.53
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                 5.33    1.28 | 11.33    1.90 | 17.33    0.79 | 23.33    0.52
                 5.50    1.36 | 11.50    1.82 | 17.50    0.78 | 23.50    0.52
                 5.67    1.44 | 11.67    1.75 | 17.67    0.77 | 23.67    0.51
                 5.83    1.54 | 11.83    1.68 | 17.83    0.76 | 23.83    0.51
                 6.00    1.65 | 12.00    1.62 | 18.00    0.75 | 24.00    0.51
  
-------------------------------------------------------------------------------

--------------------
| CALIB            |
| STANDHYD  (0001) |   Area    (ha)=   0.11
|ID= 1 DT= 5.0 min |   Total Imp(%)=  66.00   Dir. Conn.(%)=  53.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.07         0.04
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      27.08        40.00
     Mannings n           =      0.013        0.250
 
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP.

  
                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.083    0.52 | 6.083    1.78 |12.083    1.57 | 18.08    0.74
                0.167    0.52 | 6.167    1.78 |12.167    1.57 | 18.17    0.74
                0.250    0.53 | 6.250    1.94 |12.250    1.51 | 18.25    0.73
                0.333    0.53 | 6.333    1.94 |12.333    1.51 | 18.33    0.73
                0.417    0.54 | 6.417    2.13 |12.417    1.47 | 18.42    0.72
                0.500    0.54 | 6.500    2.13 |12.500    1.47 | 18.50    0.72
                0.583    0.55 | 6.583    2.37 |12.583    1.42 | 18.58    0.71
                0.667    0.55 | 6.667    2.37 |12.667    1.42 | 18.67    0.71
                0.750    0.56 | 6.750    2.68 |12.750    1.38 | 18.75    0.70
                0.833    0.56 | 6.833    2.68 |12.833    1.38 | 18.83    0.70
                0.917    0.57 | 6.917    3.10 |12.917    1.34 | 18.92    0.69
                1.000    0.57 | 7.000    3.10 |13.000    1.34 | 19.00    0.69
                1.083    0.58 | 7.083    3.68 |13.083    1.30 | 19.08    0.68
                1.167    0.58 | 7.167    3.68 |13.167    1.30 | 19.17    0.68
                1.250    0.59 | 7.250    4.58 |13.250    1.27 | 19.25    0.67
                1.333    0.59 | 7.333    4.58 |13.333    1.27 | 19.33    0.67
                1.417    0.60 | 7.417    6.15 |13.417    1.24 | 19.42    0.66
                1.500    0.60 | 7.500    6.15 |13.500    1.24 | 19.50    0.66
                1.583    0.62 | 7.583    9.61 |13.583    1.20 | 19.58    0.66
                1.667    0.62 | 7.667    9.61 |13.667    1.20 | 19.67    0.66
                1.750    0.63 | 7.750   24.17 |13.750    1.17 | 19.75    0.65
                1.833    0.63 | 7.833   24.17 |13.833    1.17 | 19.83    0.65
                1.917    0.64 | 7.917  104.19 |13.917    1.15 | 19.92    0.64
                2.000    0.64 | 8.000  104.19 |14.000    1.15 | 20.00    0.64
                2.083    0.66 | 8.083   32.04 |14.083    1.12 | 20.08    0.63
                2.167    0.66 | 8.167   32.04 |14.167    1.12 | 20.17    0.63
                2.250    0.68 | 8.250   16.34 |14.250    1.10 | 20.25    0.63
                2.333    0.68 | 8.333   16.34 |14.333    1.10 | 20.33    0.63
                2.417    0.69 | 8.417   10.96 |14.417    1.07 | 20.42    0.62
                2.500    0.69 | 8.500   10.96 |14.500    1.07 | 20.50    0.62
                2.583    0.71 | 8.583    8.29 |14.583    1.05 | 20.58    0.61
                2.667    0.71 | 8.667    8.29 |14.667    1.05 | 20.67    0.61
                2.750    0.73 | 8.750    6.69 |14.750    1.03 | 20.75    0.61
                2.833    0.73 | 8.833    6.69 |14.833    1.03 | 20.83    0.61
                2.917    0.75 | 8.917    5.63 |14.917    1.01 | 20.92    0.60
                3.000    0.75 | 9.000    5.63 |15.000    1.01 | 21.00    0.60
                3.083    0.77 | 9.083    4.87 |15.083    0.99 | 21.08    0.59
                3.167    0.77 | 9.167    4.87 |15.167    0.99 | 21.17    0.59
                3.250    0.80 | 9.250    4.30 |15.250    0.97 | 21.25    0.59
                3.333    0.80 | 9.333    4.30 |15.333    0.97 | 21.33    0.59
                3.417    0.82 | 9.417    3.86 |15.417    0.95 | 21.42    0.58
                3.500    0.82 | 9.500    3.86 |15.500    0.95 | 21.50    0.58
                3.583    0.85 | 9.583    3.51 |15.583    0.93 | 21.58    0.58
                3.667    0.85 | 9.667    3.51 |15.667    0.93 | 21.67    0.58
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                3.750    0.88 | 9.750    3.22 |15.750    0.92 | 21.75    0.57
                3.833    0.88 | 9.833    3.22 |15.833    0.92 | 21.83    0.57
                3.917    0.91 | 9.917    2.98 |15.917    0.90 | 21.92    0.56
                4.000    0.91 |10.000    2.98 |16.000    0.90 | 22.00    0.56
                4.083    0.94 |10.083    2.77 |16.083    0.88 | 22.08    0.56
                4.167    0.94 |10.167    2.77 |16.167    0.88 | 22.17    0.56
                4.250    0.98 |10.250    2.60 |16.250    0.87 | 22.25    0.55
                4.333    0.98 |10.333    2.60 |16.333    0.87 | 22.33    0.55
                4.417    1.02 |10.417    2.44 |16.417    0.86 | 22.42    0.55
                4.500    1.02 |10.500    2.44 |16.500    0.86 | 22.50    0.55
                4.583    1.06 |10.583    2.31 |16.583    0.84 | 22.58    0.54
                4.667    1.06 |10.667    2.31 |16.667    0.84 | 22.67    0.54
                4.750    1.11 |10.750    2.19 |16.750    0.83 | 22.75    0.54
                4.833    1.11 |10.833    2.19 |16.833    0.83 | 22.83    0.54
                4.917    1.16 |10.917    2.08 |16.917    0.82 | 22.92    0.53
                5.000    1.16 |11.000    2.08 |17.000    0.82 | 23.00    0.53
                5.083    1.22 |11.083    1.99 |17.083    0.80 | 23.08    0.53
                5.167    1.22 |11.167    1.99 |17.167    0.80 | 23.17    0.53
                5.250    1.28 |11.250    1.90 |17.250    0.79 | 23.25    0.52
                5.333    1.28 |11.333    1.90 |17.333    0.79 | 23.33    0.52
                5.417    1.36 |11.417    1.82 |17.417    0.78 | 23.42    0.52
                5.500    1.36 |11.500    1.82 |17.500    0.78 | 23.50    0.52
                5.583    1.44 |11.583    1.75 |17.583    0.77 | 23.58    0.51
                5.667    1.44 |11.667    1.75 |17.667    0.77 | 23.67    0.51
                5.750    1.54 |11.750    1.68 |17.750    0.76 | 23.75    0.51
                5.833    1.54 |11.833    1.68 |17.833    0.76 | 23.83    0.51
                5.917    1.65 |11.917    1.62 |17.917    0.75 | 23.92    0.51
                6.000    1.65 |12.000    1.62 |18.000    0.75 | 24.00    0.51
  
     Max.Eff.Inten.(mm/hr)=     104.19        79.97
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       1.15 (ii)   12.85 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.34         0.08
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.02         0.01          0.019 (iii)
     TIME TO PEAK    (hrs)=       8.00         8.17           8.00
     RUNOFF VOLUME    (mm)=      62.56        17.30          40.26
     TOTAL RAINFALL   (mm)=      64.13        64.13          64.13
     RUNOFF COEFFICIENT   =       0.98         0.27           0.63
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (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)=   0.45
|ID= 1 DT= 5.0 min |   Total Imp(%)=  28.00   Dir. Conn.(%)=  25.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.13         0.32
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      54.77        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     104.19        35.61
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       1.75 (ii)   17.92 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.32         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.03         0.02          0.038 (iii)
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     TIME TO PEAK    (hrs)=       8.00         8.25           8.00
     RUNOFF VOLUME    (mm)=      62.56        11.57          24.32
     TOTAL RAINFALL   (mm)=      64.13        64.13          64.13
     RUNOFF COEFFICIENT   =       0.98         0.18           0.38
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (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)=   3.40
|ID= 1 DT= 5.0 min |   Total Imp(%)=  85.00   Dir. Conn.(%)=  68.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.89         0.51
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=     150.55        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     104.19       207.94
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       3.21 (ii)   11.19 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.27         0.09
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.65         0.15          0.732 (iii)
     TIME TO PEAK    (hrs)=       8.00         8.17           8.00
     RUNOFF VOLUME    (mm)=      62.56        24.24          50.30
     TOTAL RAINFALL   (mm)=      64.13        64.13          64.13
     RUNOFF COEFFICIENT   =       0.98         0.38           0.78
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0004) |   Area    (ha)=   1.10
|ID= 1 DT= 5.0 min |   Total Imp(%)=  37.00   Dir. Conn.(%)=  30.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.41         0.69
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      85.63        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     104.19        49.24
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       2.29 (ii)   16.49 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.30         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.09         0.05          0.110 (iii)
     TIME TO PEAK    (hrs)=       8.00         8.25           8.00
     RUNOFF VOLUME    (mm)=      62.56        12.87          27.77
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     TOTAL RAINFALL   (mm)=      64.13        64.13          64.13
     RUNOFF COEFFICIENT   =       0.98         0.20           0.43
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0001):     0.11   0.019     8.00    40.26
        + ID2= 2 (0002):     0.45   0.038     8.00    24.32
          ==================================================
          ID = 3 (0006):     0.56   0.057     8.00    27.45
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0006):     0.56   0.057     8.00    27.45
        + ID2= 2 (0003):     3.40   0.732     8.00    50.30
          ==================================================
          ID = 1 (0006):     3.96   0.790     8.00    47.06
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0006):     3.96   0.790     8.00    47.06
        + ID2= 2 (0004):     1.10   0.110     8.00    27.77
          ==================================================
          ID = 3 (0006):     5.06   0.899     8.00    42.87
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0007) |   Area    (ha)=   1.36
|ID= 1 DT= 5.0 min |   Total Imp(%)=  91.00   Dir. Conn.(%)=  73.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.24         0.12
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      95.22        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     104.19       299.22
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       2.44 (ii)    7.00 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.30         0.14
                                                           *TOTALS*
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     PEAK FLOW       (cms)=       0.28         0.07          0.351 (iii)
     TIME TO PEAK    (hrs)=       8.00         8.08           8.00
     RUNOFF VOLUME    (mm)=      62.56        28.41          53.34
     TOTAL RAINFALL   (mm)=      64.13        64.13          64.13
     RUNOFF COEFFICIENT   =       0.98         0.44           0.83
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0009) |   Area    (ha)=   3.48
|ID= 1 DT= 5.0 min |   Total Imp(%)=  85.00   Dir. Conn.(%)=  68.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.96         0.52
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=     152.32        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     104.19       207.94
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       3.23 (ii)   11.22 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.27         0.09
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.66         0.16          0.749 (iii)
     TIME TO PEAK    (hrs)=       8.00         8.17           8.00
     RUNOFF VOLUME    (mm)=      62.56        24.24          50.30
     TOTAL RAINFALL   (mm)=      64.13        64.13          64.13
     RUNOFF COEFFICIENT   =       0.98         0.38           0.78
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0013) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0007):     1.36   0.351     8.00    53.34
        + ID2= 2 (0009):     3.48   0.749     8.00    50.30
          ==================================================
          ID = 3 (0013):     4.84   1.100     8.00    51.15
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| RESERVOIR (0012) |
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.3000      0.1050
                          0.0070     0.0074   |   0.5300      0.1375
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                          0.0074     0.0810   |   1.8000      0.2179
                          0.2000     0.1000   |   0.0000      0.0000
 
                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
     INFLOW : ID= 2 (0013)      4.840      1.100      8.00      51.15
     OUTFLOW: ID= 1 (0012)      4.840      0.359      8.25      51.10
 
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 32.66
                   TIME SHIFT OF PEAK FLOW         (min)= 15.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.1136
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0008) |   Area    (ha)=   0.18
|ID= 1 DT= 5.0 min |   Total Imp(%)=  28.00   Dir. Conn.(%)=  28.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.05         0.13
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      34.64        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     104.19        31.98
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       1.33 (ii)   18.21 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.33         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.01          0.017 (iii)
     TIME TO PEAK    (hrs)=       8.00         8.25           8.00
     RUNOFF VOLUME    (mm)=      62.56        10.68          24.29
     TOTAL RAINFALL   (mm)=      64.13        64.13          64.13
     RUNOFF COEFFICIENT   =       0.98         0.17           0.38
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0011) |   Area    (ha)=   0.04
|ID= 1 DT= 5.0 min |   Total Imp(%)=  78.00   Dir. Conn.(%)=  78.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.03         0.01
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      16.33        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     104.19        31.98
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       0.85 (ii)   17.73 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.34         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.00          0.009 (iii)
     TIME TO PEAK    (hrs)=       8.00         8.25           8.00
     RUNOFF VOLUME    (mm)=      62.56        10.68          45.33
     TOTAL RAINFALL   (mm)=      64.13        64.13          64.13
     RUNOFF COEFFICIENT   =       0.98         0.17           0.71
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***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0010) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0011):     0.04   0.009     8.00    45.33
        + ID2= 2 (0012):     4.84   0.359     8.25    51.10
          ==================================================
          ID = 3 (0010):     4.88   0.361     8.25    51.05
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0010) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0010):     4.88   0.361     8.25    51.05
        + ID2= 2 (0008):     0.18   0.017     8.00    24.29
          ==================================================
          ID = 1 (0010):     5.06   0.371     8.25    50.10
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
  ****************************
  ** SIMULATION NUMBER:   6 **
  ****************************
  
  
--------------------
|    READ STORM    |    Filename: C:\Users\borendorff.NOVATECH\AppD            
|                  |              ata\Local\Temp\                              
|                  |              828b6ea6-f7be-4f55-aa5c-00940feb087a\042c2aeb
| Ptotal=106.74 mm |    Comments: City of Ottawa: 100yr-24hr Chicago (10 m
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17    0.83 |  6.17    2.90 | 12.17    2.55 | 18.17    1.19
                 0.33    0.85 |  6.33    3.16 | 12.33    2.46 | 18.33    1.17
                 0.50    0.86 |  6.50    3.48 | 12.50    2.38 | 18.50    1.16
                 0.67    0.88 |  6.67    3.88 | 12.67    2.31 | 18.67    1.14
                 0.83    0.90 |  6.83    4.39 | 12.83    2.24 | 18.83    1.13
                 1.00    0.91 |  7.00    5.07 | 13.00    2.18 | 19.00    1.11
                 1.17    0.93 |  7.17    6.05 | 13.17    2.12 | 19.17    1.10
                 1.33    0.95 |  7.33    7.54 | 13.33    2.06 | 19.33    1.09
                 1.50    0.97 |  7.50   10.16 | 13.50    2.01 | 19.50    1.07
                 1.67    0.99 |  7.67   15.97 | 13.67    1.96 | 19.67    1.06
                 1.83    1.02 |  7.83   40.65 | 13.83    1.91 | 19.83    1.05
                 2.00    1.04 |  8.00  178.56 | 14.00    1.86 | 20.00    1.04
                 2.17    1.07 |  8.17   54.05 | 14.17    1.82 | 20.17    1.02
                 2.33    1.09 |  8.33   27.32 | 14.33    1.78 | 20.33    1.01
                 2.50    1.12 |  8.50   18.24 | 14.50    1.74 | 20.50    1.00
                 2.67    1.15 |  8.67   13.74 | 14.67    1.70 | 20.67    0.99
                 2.83    1.18 |  8.83   11.06 | 14.83    1.67 | 20.83    0.98
                 3.00    1.21 |  9.00    9.29 | 15.00    1.63 | 21.00    0.97
                 3.17    1.25 |  9.17    8.02 | 15.17    1.60 | 21.17    0.96
                 3.33    1.29 |  9.33    7.08 | 15.33    1.57 | 21.33    0.95
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                 3.50    1.33 |  9.50    6.35 | 15.50    1.54 | 21.50    0.94
                 3.67    1.37 |  9.67    5.76 | 15.67    1.51 | 21.67    0.93
                 3.83    1.42 |  9.83    5.28 | 15.83    1.48 | 21.83    0.92
                 4.00    1.47 | 10.00    4.88 | 16.00    1.46 | 22.00    0.91
                 4.17    1.52 | 10.17    4.54 | 16.17    1.43 | 22.17    0.90
                 4.33    1.58 | 10.33    4.25 | 16.33    1.41 | 22.33    0.89
                 4.50    1.65 | 10.50    3.99 | 16.50    1.39 | 22.50    0.88
                 4.67    1.72 | 10.67    3.77 | 16.67    1.36 | 22.67    0.88
                 4.83    1.80 | 10.83    3.57 | 16.83    1.34 | 22.83    0.87
                 5.00    1.88 | 11.00    3.40 | 17.00    1.32 | 23.00    0.86
                 5.17    1.98 | 11.17    3.24 | 17.17    1.30 | 23.17    0.85
                 5.33    2.09 | 11.33    3.10 | 17.33    1.28 | 23.33    0.84
                 5.50    2.21 | 11.50    2.97 | 17.50    1.26 | 23.50    0.84
                 5.67    2.34 | 11.67    2.85 | 17.67    1.24 | 23.67    0.83
                 5.83    2.50 | 11.83    2.74 | 17.83    1.23 | 23.83    0.82
                 6.00    2.69 | 12.00    2.64 | 18.00    1.21 | 24.00    0.81
  
-------------------------------------------------------------------------------

--------------------
| CALIB            |
| STANDHYD  (0001) |   Area    (ha)=   0.11
|ID= 1 DT= 5.0 min |   Total Imp(%)=  66.00   Dir. Conn.(%)=  53.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.07         0.04
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      27.08        40.00
     Mannings n           =      0.013        0.250
 
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP.

  
                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.083    0.83 | 6.083    2.90 |12.083    2.55 | 18.08    1.19
                0.167    0.83 | 6.167    2.90 |12.167    2.55 | 18.17    1.19
                0.250    0.85 | 6.250    3.16 |12.250    2.46 | 18.25    1.17
                0.333    0.85 | 6.333    3.16 |12.333    2.46 | 18.33    1.17
                0.417    0.86 | 6.417    3.48 |12.417    2.38 | 18.42    1.16
                0.500    0.86 | 6.500    3.48 |12.500    2.38 | 18.50    1.16
                0.583    0.88 | 6.583    3.88 |12.583    2.31 | 18.58    1.14
                0.667    0.88 | 6.667    3.88 |12.667    2.31 | 18.67    1.14
                0.750    0.90 | 6.750    4.39 |12.750    2.24 | 18.75    1.13
                0.833    0.90 | 6.833    4.39 |12.833    2.24 | 18.83    1.13
                0.917    0.91 | 6.917    5.07 |12.917    2.18 | 18.92    1.11
                1.000    0.91 | 7.000    5.07 |13.000    2.18 | 19.00    1.11
                1.083    0.93 | 7.083    6.05 |13.083    2.12 | 19.08    1.10
                1.167    0.93 | 7.167    6.05 |13.167    2.12 | 19.17    1.10
                1.250    0.95 | 7.250    7.54 |13.250    2.06 | 19.25    1.09
                1.333    0.95 | 7.333    7.54 |13.333    2.06 | 19.33    1.09
                1.417    0.97 | 7.417   10.16 |13.417    2.01 | 19.42    1.07
                1.500    0.97 | 7.500   10.16 |13.500    2.01 | 19.50    1.07
                1.583    0.99 | 7.583   15.97 |13.583    1.96 | 19.58    1.06
                1.667    0.99 | 7.667   15.97 |13.667    1.96 | 19.67    1.06
                1.750    1.02 | 7.750   40.65 |13.750    1.91 | 19.75    1.05
                1.833    1.02 | 7.833   40.66 |13.833    1.91 | 19.83    1.05
                1.917    1.04 | 7.917  178.56 |13.917    1.86 | 19.92    1.04
                2.000    1.04 | 8.000  178.55 |14.000    1.86 | 20.00    1.04
                2.083    1.07 | 8.083   54.05 |14.083    1.82 | 20.08    1.02
                2.167    1.07 | 8.167   54.05 |14.167    1.82 | 20.17    1.02
                2.250    1.09 | 8.250   27.32 |14.250    1.78 | 20.25    1.01
                2.333    1.09 | 8.333   27.32 |14.333    1.78 | 20.33    1.01
                2.417    1.12 | 8.417   18.24 |14.417    1.74 | 20.42    1.00
                2.500    1.12 | 8.500   18.24 |14.500    1.74 | 20.50    1.00
                2.583    1.15 | 8.583   13.74 |14.583    1.70 | 20.58    0.99
                2.667    1.15 | 8.667   13.74 |14.667    1.70 | 20.67    0.99
                2.750    1.18 | 8.750   11.06 |14.750    1.67 | 20.75    0.98
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                2.833    1.18 | 8.833   11.06 |14.833    1.67 | 20.83    0.98
                2.917    1.21 | 8.917    9.29 |14.917    1.63 | 20.92    0.97
                3.000    1.21 | 9.000    9.29 |15.000    1.63 | 21.00    0.97
                3.083    1.25 | 9.083    8.02 |15.083    1.60 | 21.08    0.96
                3.167    1.25 | 9.167    8.02 |15.167    1.60 | 21.17    0.96
                3.250    1.29 | 9.250    7.08 |15.250    1.57 | 21.25    0.95
                3.333    1.29 | 9.333    7.08 |15.333    1.57 | 21.33    0.95
                3.417    1.33 | 9.417    6.35 |15.417    1.54 | 21.42    0.94
                3.500    1.33 | 9.500    6.35 |15.500    1.54 | 21.50    0.94
                3.583    1.37 | 9.583    5.76 |15.583    1.51 | 21.58    0.93
                3.667    1.37 | 9.667    5.76 |15.667    1.51 | 21.67    0.93
                3.750    1.42 | 9.750    5.28 |15.750    1.48 | 21.75    0.92
                3.833    1.42 | 9.833    5.28 |15.833    1.48 | 21.83    0.92
                3.917    1.47 | 9.917    4.88 |15.917    1.46 | 21.92    0.91
                4.000    1.47 |10.000    4.88 |16.000    1.46 | 22.00    0.91
                4.083    1.52 |10.083    4.54 |16.083    1.43 | 22.08    0.90
                4.167    1.52 |10.167    4.54 |16.167    1.43 | 22.17    0.90
                4.250    1.58 |10.250    4.25 |16.250    1.41 | 22.25    0.89
                4.333    1.58 |10.333    4.25 |16.333    1.41 | 22.33    0.89
                4.417    1.65 |10.417    3.99 |16.417    1.39 | 22.42    0.88
                4.500    1.65 |10.500    3.99 |16.500    1.39 | 22.50    0.88
                4.583    1.72 |10.583    3.77 |16.583    1.36 | 22.58    0.88
                4.667    1.72 |10.667    3.77 |16.667    1.36 | 22.67    0.88
                4.750    1.80 |10.750    3.57 |16.750    1.34 | 22.75    0.87
                4.833    1.80 |10.833    3.57 |16.833    1.34 | 22.83    0.87
                4.917    1.88 |10.917    3.40 |16.917    1.32 | 22.92    0.86
                5.000    1.88 |11.000    3.40 |17.000    1.32 | 23.00    0.86
                5.083    1.98 |11.083    3.24 |17.083    1.30 | 23.08    0.85
                5.167    1.98 |11.167    3.24 |17.167    1.30 | 23.17    0.85
                5.250    2.09 |11.250    3.10 |17.250    1.28 | 23.25    0.84
                5.333    2.09 |11.333    3.10 |17.333    1.28 | 23.33    0.84
                5.417    2.21 |11.417    2.97 |17.417    1.26 | 23.42    0.84
                5.500    2.21 |11.500    2.97 |17.500    1.26 | 23.50    0.84
                5.583    2.34 |11.583    2.85 |17.583    1.24 | 23.58    0.83
                5.667    2.34 |11.667    2.85 |17.667    1.24 | 23.67    0.83
                5.750    2.50 |11.750    2.74 |17.750    1.23 | 23.75    0.82
                5.833    2.50 |11.833    2.74 |17.833    1.23 | 23.83    0.82
                5.917    2.69 |11.917    2.64 |17.917    1.21 | 23.92    0.81
                6.000    2.69 |12.000    2.64 |18.000    1.21 | 24.00    0.81
  
     Max.Eff.Inten.(mm/hr)=     178.56       232.76
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       0.93 (ii)    8.56 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.34         0.12
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.03         0.02          0.043 (iii)
     TIME TO PEAK    (hrs)=       8.00         8.08           8.00
     RUNOFF VOLUME    (mm)=     105.17        42.99          75.94
     TOTAL RAINFALL   (mm)=     106.74       106.74         106.74
     RUNOFF COEFFICIENT   =       0.99         0.40           0.71
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (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)=   0.45
|ID= 1 DT= 5.0 min |   Total Imp(%)=  28.00   Dir. Conn.(%)=  25.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.13         0.32
     Dep. Storage     (mm)=       1.57         4.67
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     Average Slope     (%)=       1.00         0.50
     Length            (m)=      54.77        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     178.56       164.71
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       1.41 (ii)   10.17 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.33         0.10
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.06         0.08          0.097 (iii)
     TIME TO PEAK    (hrs)=       8.00         8.17           8.00
     RUNOFF VOLUME    (mm)=     105.17        36.33          53.54
     TOTAL RAINFALL   (mm)=     106.74       106.74         106.74
     RUNOFF COEFFICIENT   =       0.99         0.34           0.50
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (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)=   3.40
|ID= 1 DT= 5.0 min |   Total Imp(%)=  85.00   Dir. Conn.(%)=  68.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.89         0.51
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=     150.55        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     178.56       367.67
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       2.59 (ii)    7.22 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.29         0.14
                                                           *TOTALS*
     PEAK FLOW       (cms)=       1.13         0.36          1.472 (iii)
     TIME TO PEAK    (hrs)=       8.00         8.08           8.00
     RUNOFF VOLUME    (mm)=     105.17        51.26          87.92
     TOTAL RAINFALL   (mm)=     106.74       106.74         106.74
     RUNOFF COEFFICIENT   =       0.99         0.48           0.82
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0004) |   Area    (ha)=   1.10
|ID= 1 DT= 5.0 min |   Total Imp(%)=  37.00   Dir. Conn.(%)=  30.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.41         0.69
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      85.63        40.00
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     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     178.56       182.05
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       1.85 (ii)   10.26 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.32         0.09
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.16         0.18          0.260 (iii)
     TIME TO PEAK    (hrs)=       8.00         8.17           8.00
     RUNOFF VOLUME    (mm)=     105.17        37.94          58.11
     TOTAL RAINFALL   (mm)=     106.74       106.74         106.74
     RUNOFF COEFFICIENT   =       0.99         0.36           0.54
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0001):     0.11   0.043     8.00    75.94
        + ID2= 2 (0002):     0.45   0.097     8.00    53.54
          ==================================================
          ID = 3 (0006):     0.56   0.140     8.00    57.94
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0006):     0.56   0.140     8.00    57.94
        + ID2= 2 (0003):     3.40   1.472     8.00    87.92
          ==================================================
          ID = 1 (0006):     3.96   1.612     8.00    83.68
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0006):     3.96   1.612     8.00    83.68
        + ID2= 2 (0004):     1.10   0.260     8.00    58.11
          ==================================================
          ID = 3 (0006):     5.06   1.872     8.00    78.12
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0007) |   Area    (ha)=   1.36
|ID= 1 DT= 5.0 min |   Total Imp(%)=  91.00   Dir. Conn.(%)=  73.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.24         0.12
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     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      95.22        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     178.56       522.47
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       1.97 (ii)    5.64 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.31         0.15
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.49         0.13          0.621 (iii)
     TIME TO PEAK    (hrs)=       8.00         8.00           8.00
     RUNOFF VOLUME    (mm)=     105.17        57.03          92.17
     TOTAL RAINFALL   (mm)=     106.74       106.74         106.74
     RUNOFF COEFFICIENT   =       0.99         0.53           0.86
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0009) |   Area    (ha)=   3.48
|ID= 1 DT= 5.0 min |   Total Imp(%)=  85.00   Dir. Conn.(%)=  68.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.96         0.52
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=     152.32        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     178.56       367.67
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       2.61 (ii)    7.24 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.29         0.14
                                                           *TOTALS*
     PEAK FLOW       (cms)=       1.15         0.37          1.506 (iii)
     TIME TO PEAK    (hrs)=       8.00         8.08           8.00
     RUNOFF VOLUME    (mm)=     105.17        51.26          87.92
     TOTAL RAINFALL   (mm)=     106.74       106.74         106.74
     RUNOFF COEFFICIENT   =       0.99         0.48           0.82
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0013) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0007):     1.36   0.621     8.00    92.17
        + ID2= 2 (0009):     3.48   1.506     8.00    87.92
          ==================================================
          ID = 3 (0013):     4.84   2.127     8.00    89.12
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     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| RESERVOIR (0012) |
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.3000      0.1050
                          0.0070     0.0074   |   0.5300      0.1375
                          0.0074     0.0810   |   1.8000      0.2179
                          0.2000     0.1000   |   0.0000      0.0000
 
                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
     INFLOW : ID= 2 (0013)      4.840      2.127      8.00      89.12
     OUTFLOW: ID= 1 (0012)      4.840      0.998      8.17      89.06
 
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 46.92
                   TIME SHIFT OF PEAK FLOW         (min)= 10.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.1691
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0008) |   Area    (ha)=   0.18
|ID= 1 DT= 5.0 min |   Total Imp(%)=  28.00   Dir. Conn.(%)=  28.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.05         0.13
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      34.64        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     178.56       154.14
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       1.07 (ii)   10.07 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.34         0.10
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.02         0.03          0.040 (iii)
     TIME TO PEAK    (hrs)=       8.00         8.17           8.00
     RUNOFF VOLUME    (mm)=     105.17        35.22          54.81
     TOTAL RAINFALL   (mm)=     106.74       106.74         106.74
     RUNOFF COEFFICIENT   =       0.99         0.33           0.51
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0011) |   Area    (ha)=   0.04
|ID= 1 DT= 5.0 min |   Total Imp(%)=  78.00   Dir. Conn.(%)=  78.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.03         0.01
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      16.33        40.00
     Mannings n           =      0.013        0.250
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     Max.Eff.Inten.(mm/hr)=     178.56       154.14
                over (min)        5.00        10.00
     Storage Coeff.  (min)=       0.68 (ii)    9.68 (ii)
     Unit Hyd. Tpeak (min)=       5.00        10.00
     Unit Hyd. peak  (cms)=       0.34         0.11
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.02         0.00          0.017 (iii)
     TIME TO PEAK    (hrs)=       8.00         8.08           8.00
     RUNOFF VOLUME    (mm)=     105.17        35.22          85.67
     TOTAL RAINFALL   (mm)=     106.74       106.74         106.74
     RUNOFF COEFFICIENT   =       0.99         0.33           0.80
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0010) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0011):     0.04   0.017     8.00    85.67
        + ID2= 2 (0012):     4.84   0.998     8.17    89.06
          ==================================================
          ID = 3 (0010):     4.88   1.005     8.17    89.03
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0010) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0010):     4.88   1.005     8.17    89.03
        + ID2= 2 (0008):     0.18   0.040     8.00    54.81
          ==================================================
          ID = 1 (0010):     5.06   1.041     8.17    87.82
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
  ****************************
  ** SIMULATION NUMBER:   7 **
  ****************************
  
  
--------------------
|    READ STORM    |    Filename: C:\Users\borendorff.NOVATECH\AppD            
|                  |              ata\Local\Temp\                              
|                  |              828b6ea6-f7be-4f55-aa5c-00940feb087a\db64f3b1
| Ptotal= 42.34 mm |    Comments: City of Ottawa: 2yr-12hr SCS (30 minute 
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.50    1.27 |  3.50    1.69 |  6.50    9.23 |  9.50    1.27
                 1.00    0.59 |  4.00    1.69 |  7.00    4.06 | 10.00    1.02
                 1.50    1.10 |  4.50    2.29 |  7.50    2.71 | 10.50    1.44
                 2.00    1.10 |  5.00    2.88 |  8.00    2.37 | 11.00    0.93
                 2.50    1.44 |  5.50    4.57 |  8.50    1.86 | 11.50    0.85
                 3.00    1.27 |  6.00   36.24 |  9.00    1.95 | 12.00    0.85
  
-------------------------------------------------------------------------------
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--------------------
| CALIB            |
| STANDHYD  (0001) |   Area    (ha)=   0.11
|ID= 1 DT= 5.0 min |   Total Imp(%)=  66.00   Dir. Conn.(%)=  53.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.07         0.04
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      27.08        40.00
     Mannings n           =      0.013        0.250
 
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP.

  
                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.083    1.27 | 3.083    1.69 | 6.083    9.23 |  9.08    1.27
                0.167    1.27 | 3.167    1.69 | 6.167    9.23 |  9.17    1.27
                0.250    1.27 | 3.250    1.69 | 6.250    9.23 |  9.25    1.27
                0.333    1.27 | 3.333    1.69 | 6.333    9.23 |  9.33    1.27
                0.417    1.27 | 3.417    1.69 | 6.417    9.23 |  9.42    1.27
                0.500    1.27 | 3.500    1.69 | 6.500    9.23 |  9.50    1.27
                0.583    0.59 | 3.583    1.69 | 6.583    4.06 |  9.58    1.02
                0.667    0.59 | 3.667    1.69 | 6.667    4.06 |  9.67    1.02
                0.750    0.59 | 3.750    1.69 | 6.750    4.06 |  9.75    1.02
                0.833    0.59 | 3.833    1.69 | 6.833    4.06 |  9.83    1.02
                0.917    0.59 | 3.917    1.69 | 6.917    4.06 |  9.92    1.02
                1.000    0.59 | 4.000    1.69 | 7.000    4.06 | 10.00    1.02
                1.083    1.10 | 4.083    2.29 | 7.083    2.71 | 10.08    1.44
                1.167    1.10 | 4.167    2.29 | 7.167    2.71 | 10.17    1.44
                1.250    1.10 | 4.250    2.29 | 7.250    2.71 | 10.25    1.44
                1.333    1.10 | 4.333    2.29 | 7.333    2.71 | 10.33    1.44
                1.417    1.10 | 4.417    2.29 | 7.417    2.71 | 10.42    1.44
                1.500    1.10 | 4.500    2.29 | 7.500    2.71 | 10.50    1.44
                1.583    1.10 | 4.583    2.88 | 7.583    2.37 | 10.58    0.93
                1.667    1.10 | 4.667    2.88 | 7.667    2.37 | 10.67    0.93
                1.750    1.10 | 4.750    2.88 | 7.750    2.37 | 10.75    0.93
                1.833    1.10 | 4.833    2.88 | 7.833    2.37 | 10.83    0.93
                1.917    1.10 | 4.917    2.88 | 7.917    2.37 | 10.92    0.93
                2.000    1.10 | 5.000    2.88 | 8.000    2.37 | 11.00    0.93
                2.083    1.44 | 5.083    4.57 | 8.083    1.86 | 11.08    0.85
                2.167    1.44 | 5.167    4.57 | 8.167    1.86 | 11.17    0.85
                2.250    1.44 | 5.250    4.57 | 8.250    1.86 | 11.25    0.85
                2.333    1.44 | 5.333    4.57 | 8.333    1.86 | 11.33    0.85
                2.417    1.44 | 5.417    4.57 | 8.417    1.86 | 11.42    0.85
                2.500    1.44 | 5.500    4.57 | 8.500    1.86 | 11.50    0.85
                2.583    1.27 | 5.583   36.24 | 8.583    1.95 | 11.58    0.85
                2.667    1.27 | 5.667   36.24 | 8.667    1.95 | 11.67    0.85
                2.750    1.27 | 5.750   36.24 | 8.750    1.95 | 11.75    0.85
                2.833    1.27 | 5.833   36.24 | 8.833    1.95 | 11.83    0.85
                2.917    1.27 | 5.917   36.24 | 8.917    1.95 | 11.92    0.85
                3.000    1.27 | 6.000   36.24 | 9.000    1.95 | 12.00    0.85
  
     Max.Eff.Inten.(mm/hr)=      36.24        28.20
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       1.75 (ii)   19.50 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.32         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.00          0.007 (iii)
     TIME TO PEAK    (hrs)=       5.92         6.17           6.00
     RUNOFF VOLUME    (mm)=      40.76         6.80          24.80
     TOTAL RAINFALL   (mm)=      42.33        42.33          42.33
     RUNOFF COEFFICIENT   =       0.96         0.16           0.59
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:

Page 41

Detailed Output.txt
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (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)=   0.45
|ID= 1 DT= 5.0 min |   Total Imp(%)=  28.00   Dir. Conn.(%)=  25.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.13         0.32
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      54.77        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      36.24         1.32
                over (min)        5.00        65.00
     Storage Coeff.  (min)=       2.67 (ii)   63.11 (ii)
     Unit Hyd. Tpeak (min)=       5.00        65.00
     Unit Hyd. peak  (cms)=       0.29         0.02
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.00          0.011 (iii)
     TIME TO PEAK    (hrs)=       6.00         7.00           6.00
     RUNOFF VOLUME    (mm)=      40.76         1.27          11.13
     TOTAL RAINFALL   (mm)=      42.33        42.33          42.33
     RUNOFF COEFFICIENT   =       0.96         0.03           0.26
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (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)=   3.40
|ID= 1 DT= 5.0 min |   Total Imp(%)=  85.00   Dir. Conn.(%)=  68.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.89         0.51
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=     150.55        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      36.24        62.77
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       4.90 (ii)   17.79 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.22         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.23         0.06          0.284 (iii)
     TIME TO PEAK    (hrs)=       6.00         6.08           6.00
     RUNOFF VOLUME    (mm)=      40.76        13.68          32.10
     TOTAL RAINFALL   (mm)=      42.33        42.33          42.33
     RUNOFF COEFFICIENT   =       0.96         0.32           0.76
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
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      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0004) |   Area    (ha)=   1.10
|ID= 1 DT= 5.0 min |   Total Imp(%)=  37.00   Dir. Conn.(%)=  30.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.41         0.69
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      85.63        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      36.24         4.44
                over (min)        5.00        45.00
     Storage Coeff.  (min)=       3.49 (ii)   40.68 (ii)
     Unit Hyd. Tpeak (min)=       5.00        45.00
     Unit Hyd. peak  (cms)=       0.26         0.03
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.03         0.01          0.034 (iii)
     TIME TO PEAK    (hrs)=       6.00         6.67           6.00
     RUNOFF VOLUME    (mm)=      40.76         2.66          14.09
     TOTAL RAINFALL   (mm)=      42.33        42.33          42.33
     RUNOFF COEFFICIENT   =       0.96         0.06           0.33
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0001):     0.11   0.007     6.00    24.80
        + ID2= 2 (0002):     0.45   0.011     6.00    11.13
          ==================================================
          ID = 3 (0006):     0.56   0.018     6.00    13.82
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0006):     0.56   0.018     6.00    13.82
        + ID2= 2 (0003):     3.40   0.284     6.00    32.10
          ==================================================
          ID = 1 (0006):     3.96   0.302     6.00    29.51
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
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          ID1= 1 (0006):     3.96   0.302     6.00    29.51
        + ID2= 2 (0004):     1.10   0.034     6.00    14.09
          ==================================================
          ID = 3 (0006):     5.06   0.336     6.00    26.16
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0007) |   Area    (ha)=   1.36
|ID= 1 DT= 5.0 min |   Total Imp(%)=  91.00   Dir. Conn.(%)=  73.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.24         0.12
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      95.22        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      36.24        95.38
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       3.72 (ii)   14.62 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.25         0.08
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.10         0.02          0.124 (iii)
     TIME TO PEAK    (hrs)=       6.00         6.08           6.00
     RUNOFF VOLUME    (mm)=      40.76        16.73          34.27
     TOTAL RAINFALL   (mm)=      42.33        42.33          42.33
     RUNOFF COEFFICIENT   =       0.96         0.40           0.81
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0009) |   Area    (ha)=   3.48
|ID= 1 DT= 5.0 min |   Total Imp(%)=  85.00   Dir. Conn.(%)=  68.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.96         0.52
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=     152.32        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      36.24        62.77
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       4.94 (ii)   17.82 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.22         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.24         0.06          0.290 (iii)
     TIME TO PEAK    (hrs)=       6.00         6.08           6.00
     RUNOFF VOLUME    (mm)=      40.76        13.68          32.10
     TOTAL RAINFALL   (mm)=      42.33        42.33          42.33
     RUNOFF COEFFICIENT   =       0.96         0.32           0.76
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
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            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0013) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0007):     1.36   0.124     6.00    34.27
        + ID2= 2 (0009):     3.48   0.290     6.00    32.10
          ==================================================
          ID = 3 (0013):     4.84   0.415     6.00    32.71
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| RESERVOIR (0012) |
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.3000      0.1050
                          0.0070     0.0074   |   0.5300      0.1375
                          0.0074     0.0810   |   1.8000      0.2179
                          0.2000     0.1000   |   0.0000      0.0000
 
                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
     INFLOW : ID= 2 (0013)      4.840      0.415      6.00      32.71
     OUTFLOW: ID= 1 (0012)      4.840      0.130      6.42      32.65
 
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 31.30
                   TIME SHIFT OF PEAK FLOW         (min)= 25.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0931
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0008) |   Area    (ha)=   0.18
|ID= 1 DT= 5.0 min |   Total Imp(%)=  28.00   Dir. Conn.(%)=  28.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.05         0.13
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      34.64        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      36.24         0.41
                over (min)        5.00       100.00
     Storage Coeff.  (min)=       2.03 (ii)   98.32 (ii)
     Unit Hyd. Tpeak (min)=       5.00       100.00
     Unit Hyd. peak  (cms)=       0.31         0.01
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.00          0.005 (iii)
     TIME TO PEAK    (hrs)=       5.92         7.58           6.00
     RUNOFF VOLUME    (mm)=      40.76         0.41          11.70
     TOTAL RAINFALL   (mm)=      42.33        42.33          42.33
     RUNOFF COEFFICIENT   =       0.96         0.01           0.28
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
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     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0011) |   Area    (ha)=   0.04
|ID= 1 DT= 5.0 min |   Total Imp(%)=  78.00   Dir. Conn.(%)=  78.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.03         0.01
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      16.33        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      36.24         0.41
                over (min)        5.00       100.00
     Storage Coeff.  (min)=       1.29 (ii)   97.58 (ii)
     Unit Hyd. Tpeak (min)=       5.00       100.00
     Unit Hyd. peak  (cms)=       0.33         0.01
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.00         0.00          0.003 (iii)
     TIME TO PEAK    (hrs)=       5.83         7.58           6.00
     RUNOFF VOLUME    (mm)=      40.76         0.41          30.85
     TOTAL RAINFALL   (mm)=      42.33        42.33          42.33
     RUNOFF COEFFICIENT   =       0.96         0.01           0.73
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0010) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0011):     0.04   0.003     6.00    30.85
        + ID2= 2 (0012):     4.84   0.130     6.42    32.65
          ==================================================
          ID = 3 (0010):     4.88   0.131     6.42    32.64
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0010) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0010):     4.88   0.131     6.42    32.64
        + ID2= 2 (0008):     0.18   0.005     6.00    11.70
          ==================================================
          ID = 1 (0010):     5.06   0.132     6.42    31.89
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
  ****************************
  ** SIMULATION NUMBER:   8 **
  ****************************
  
  
--------------------
|    READ STORM    |    Filename: C:\Users\borendorff.NOVATECH\AppD            
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|                  |              ata\Local\Temp\                              
|                  |              828b6ea6-f7be-4f55-aa5c-00940feb087a\5ec04b5c
| Ptotal= 56.19 mm |    Comments: City of Ottawa: 5yr-12hr SCS (30 minute 
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.50    1.69 |  3.50    2.25 |  6.50   12.25 |  9.50    1.69
                 1.00    0.79 |  4.00    2.25 |  7.00    5.39 | 10.00    1.35
                 1.50    1.46 |  4.50    3.03 |  7.50    3.60 | 10.50    1.91
                 2.00    1.46 |  5.00    3.82 |  8.00    3.15 | 11.00    1.24
                 2.50    1.91 |  5.50    6.07 |  8.50    2.47 | 11.50    1.12
                 3.00    1.69 |  6.00   48.08 |  9.00    2.58 | 12.00    1.12
  
-------------------------------------------------------------------------------

--------------------
| CALIB            |
| STANDHYD  (0001) |   Area    (ha)=   0.11
|ID= 1 DT= 5.0 min |   Total Imp(%)=  66.00   Dir. Conn.(%)=  53.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.07         0.04
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      27.08        40.00
     Mannings n           =      0.013        0.250
 
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP.

  
                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.083    1.69 | 3.083    2.25 | 6.083   12.25 |  9.08    1.69
                0.167    1.69 | 3.167    2.25 | 6.167   12.25 |  9.17    1.69
                0.250    1.69 | 3.250    2.25 | 6.250   12.25 |  9.25    1.69
                0.333    1.69 | 3.333    2.25 | 6.333   12.25 |  9.33    1.69
                0.417    1.69 | 3.417    2.25 | 6.417   12.25 |  9.42    1.69
                0.500    1.69 | 3.500    2.25 | 6.500   12.25 |  9.50    1.69
                0.583    0.79 | 3.583    2.25 | 6.583    5.39 |  9.58    1.35
                0.667    0.79 | 3.667    2.25 | 6.667    5.39 |  9.67    1.35
                0.750    0.79 | 3.750    2.25 | 6.750    5.39 |  9.75    1.35
                0.833    0.79 | 3.833    2.25 | 6.833    5.39 |  9.83    1.35
                0.917    0.79 | 3.917    2.25 | 6.917    5.39 |  9.92    1.35
                1.000    0.79 | 4.000    2.25 | 7.000    5.39 | 10.00    1.35
                1.083    1.46 | 4.083    3.03 | 7.083    3.60 | 10.08    1.91
                1.167    1.46 | 4.167    3.03 | 7.167    3.60 | 10.17    1.91
                1.250    1.46 | 4.250    3.03 | 7.250    3.60 | 10.25    1.91
                1.333    1.46 | 4.333    3.03 | 7.333    3.60 | 10.33    1.91
                1.417    1.46 | 4.417    3.03 | 7.417    3.60 | 10.42    1.91
                1.500    1.46 | 4.500    3.03 | 7.500    3.60 | 10.50    1.91
                1.583    1.46 | 4.583    3.82 | 7.583    3.15 | 10.58    1.24
                1.667    1.46 | 4.667    3.82 | 7.667    3.15 | 10.67    1.24
                1.750    1.46 | 4.750    3.82 | 7.750    3.15 | 10.75    1.24
                1.833    1.46 | 4.833    3.82 | 7.833    3.15 | 10.83    1.24
                1.917    1.46 | 4.917    3.82 | 7.917    3.15 | 10.92    1.24
                2.000    1.46 | 5.000    3.82 | 8.000    3.15 | 11.00    1.24
                2.083    1.91 | 5.083    6.07 | 8.083    2.47 | 11.08    1.12
                2.167    1.91 | 5.167    6.07 | 8.167    2.47 | 11.17    1.12
                2.250    1.91 | 5.250    6.07 | 8.250    2.47 | 11.25    1.12
                2.333    1.91 | 5.333    6.07 | 8.333    2.47 | 11.33    1.12
                2.417    1.91 | 5.417    6.07 | 8.417    2.47 | 11.42    1.12
                2.500    1.91 | 5.500    6.07 | 8.500    2.47 | 11.50    1.12
                2.583    1.69 | 5.583   48.08 | 8.583    2.58 | 11.58    1.12
                2.667    1.69 | 5.667   48.08 | 8.667    2.58 | 11.67    1.12
                2.750    1.69 | 5.750   48.08 | 8.750    2.58 | 11.75    1.12
                2.833    1.69 | 5.833   48.08 | 8.833    2.58 | 11.83    1.12
                2.917    1.69 | 5.917   48.08 | 8.917    2.58 | 11.92    1.12
                3.000    1.69 | 6.000   48.08 | 9.000    2.58 | 12.00    1.12
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     Max.Eff.Inten.(mm/hr)=      48.08        50.89
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       1.56 (ii)   15.58 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.33         0.07
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.00          0.011 (iii)
     TIME TO PEAK    (hrs)=       5.83         6.08           6.00
     RUNOFF VOLUME    (mm)=      54.61        15.39          36.18
     TOTAL RAINFALL   (mm)=      56.18        56.18          56.18
     RUNOFF COEFFICIENT   =       0.97         0.27           0.64
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (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)=   0.45
|ID= 1 DT= 5.0 min |   Total Imp(%)=  28.00   Dir. Conn.(%)=  25.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.13         0.32
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      54.77        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      48.08        28.20
                over (min)        5.00        25.00
     Storage Coeff.  (min)=       2.39 (ii)   20.14 (ii)
     Unit Hyd. Tpeak (min)=       5.00        25.00
     Unit Hyd. peak  (cms)=       0.30         0.05
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.02         0.01          0.022 (iii)
     TIME TO PEAK    (hrs)=       6.00         6.25           6.00
     RUNOFF VOLUME    (mm)=      54.61         9.02          20.42
     TOTAL RAINFALL   (mm)=      56.18        56.18          56.18
     RUNOFF COEFFICIENT   =       0.97         0.16           0.36
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (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)=   3.40
|ID= 1 DT= 5.0 min |   Total Imp(%)=  85.00   Dir. Conn.(%)=  68.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.89         0.51
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=     150.55        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      48.08        89.15
                over (min)        5.00        20.00
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     Storage Coeff.  (min)=       4.38 (ii)   15.58 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.23         0.07
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.31         0.09          0.392 (iii)
     TIME TO PEAK    (hrs)=       6.00         6.08           6.00
     RUNOFF VOLUME    (mm)=      54.61        21.68          44.07
     TOTAL RAINFALL   (mm)=      56.18        56.18          56.18
     RUNOFF COEFFICIENT   =       0.97         0.39           0.78
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0004) |   Area    (ha)=   1.10
|ID= 1 DT= 5.0 min |   Total Imp(%)=  37.00   Dir. Conn.(%)=  30.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.41         0.69
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      85.63        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      48.08        34.64
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       3.12 (ii)   19.47 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.27         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.04         0.04          0.071 (iii)
     TIME TO PEAK    (hrs)=       6.00         6.17           6.00
     RUNOFF VOLUME    (mm)=      54.61        10.39          23.66
     TOTAL RAINFALL   (mm)=      56.18        56.18          56.18
     RUNOFF COEFFICIENT   =       0.97         0.18           0.42
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0001):     0.11   0.011     6.00    36.18
        + ID2= 2 (0002):     0.45   0.022     6.00    20.42
          ==================================================
          ID = 3 (0006):     0.56   0.033     6.00    23.51
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
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|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0006):     0.56   0.033     6.00    23.51
        + ID2= 2 (0003):     3.40   0.392     6.00    44.07
          ==================================================
          ID = 1 (0006):     3.96   0.425     6.00    41.17
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0006):     3.96   0.425     6.00    41.17
        + ID2= 2 (0004):     1.10   0.071     6.00    23.66
          ==================================================
          ID = 3 (0006):     5.06   0.496     6.00    37.36
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0007) |   Area    (ha)=   1.36
|ID= 1 DT= 5.0 min |   Total Imp(%)=  91.00   Dir. Conn.(%)=  73.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.24         0.12
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      95.22        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      48.08       131.03
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       3.32 (ii)   12.93 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.26         0.08
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.13         0.04          0.169 (iii)
     TIME TO PEAK    (hrs)=       6.00         6.00           6.00
     RUNOFF VOLUME    (mm)=      54.61        25.50          46.75
     TOTAL RAINFALL   (mm)=      56.18        56.18          56.18
     RUNOFF COEFFICIENT   =       0.97         0.45           0.83
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0009) |   Area    (ha)=   3.48
|ID= 1 DT= 5.0 min |   Total Imp(%)=  85.00   Dir. Conn.(%)=  68.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.96         0.52
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=     152.32        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      48.08        89.15
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                over (min)        5.00        20.00
     Storage Coeff.  (min)=       4.41 (ii)   15.61 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.23         0.07
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.32         0.09          0.401 (iii)
     TIME TO PEAK    (hrs)=       6.00         6.08           6.00
     RUNOFF VOLUME    (mm)=      54.61        21.68          44.07
     TOTAL RAINFALL   (mm)=      56.18        56.18          56.18
     RUNOFF COEFFICIENT   =       0.97         0.39           0.78
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0013) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0007):     1.36   0.169     6.00    46.75
        + ID2= 2 (0009):     3.48   0.401     6.00    44.07
          ==================================================
          ID = 3 (0013):     4.84   0.571     6.00    44.83
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| RESERVOIR (0012) |
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.3000      0.1050
                          0.0070     0.0074   |   0.5300      0.1375
                          0.0074     0.0810   |   1.8000      0.2179
                          0.2000     0.1000   |   0.0000      0.0000
 
                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
     INFLOW : ID= 2 (0013)      4.840      0.571      6.00      44.83
     OUTFLOW: ID= 1 (0012)      4.840      0.313      6.08      44.77
 
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 54.82
                   TIME SHIFT OF PEAK FLOW         (min)=  5.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.1072
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0008) |   Area    (ha)=   0.18
|ID= 1 DT= 5.0 min |   Total Imp(%)=  28.00   Dir. Conn.(%)=  28.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.05         0.13
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      34.64        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      48.08        24.30
                over (min)        5.00        25.00
     Storage Coeff.  (min)=       1.81 (ii)   20.65 (ii)
     Unit Hyd. Tpeak (min)=       5.00        25.00

Page 51

Detailed Output.txt
     Unit Hyd. peak  (cms)=       0.32         0.05
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.00          0.009 (iii)
     TIME TO PEAK    (hrs)=       5.92         6.25           6.00
     RUNOFF VOLUME    (mm)=      54.61         8.10          21.12
     TOTAL RAINFALL   (mm)=      56.18        56.18          56.18
     RUNOFF COEFFICIENT   =       0.97         0.14           0.38
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0011) |   Area    (ha)=   0.04
|ID= 1 DT= 5.0 min |   Total Imp(%)=  78.00   Dir. Conn.(%)=  78.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.03         0.01
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      16.33        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      48.08        24.30
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       1.15 (ii)   19.99 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.34         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.00         0.00          0.004 (iii)
     TIME TO PEAK    (hrs)=       5.75         6.17           6.00
     RUNOFF VOLUME    (mm)=      54.61         8.10          43.51
     TOTAL RAINFALL   (mm)=      56.18        56.18          56.18
     RUNOFF COEFFICIENT   =       0.97         0.14           0.77
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0010) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0011):     0.04   0.004     6.00    43.51
        + ID2= 2 (0012):     4.84   0.313     6.08    44.77
          ==================================================
          ID = 3 (0010):     4.88   0.314     6.08    44.76
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0010) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
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          ID1= 3 (0010):     4.88   0.314     6.08    44.76
        + ID2= 2 (0008):     0.18   0.009     6.00    21.12
          ==================================================
          ID = 1 (0010):     5.06   0.320     6.08    43.92
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
  ****************************
  ** SIMULATION NUMBER:   9 **
  ****************************
  
  
--------------------
|    READ STORM    |    Filename: C:\Users\borendorff.NOVATECH\AppD            
|                  |              ata\Local\Temp\                              
|                  |              828b6ea6-f7be-4f55-aa5c-00940feb087a\7f8e32f0
| Ptotal= 93.91 mm |    Comments: City of Ottawa: 100yr-12hr SCS (30 minut
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.50    2.82 |  3.50    3.76 |  6.50   20.47 |  9.50    2.82
                 1.00    1.31 |  4.00    3.76 |  7.00    9.02 | 10.00    2.25
                 1.50    2.44 |  4.50    5.07 |  7.50    6.01 | 10.50    3.19
                 2.00    2.44 |  5.00    6.39 |  8.00    5.26 | 11.00    2.07
                 2.50    3.19 |  5.50   10.14 |  8.50    4.13 | 11.50    1.88
                 3.00    2.82 |  6.00   80.38 |  9.00    4.32 | 12.00    1.88
  
-------------------------------------------------------------------------------

--------------------
| CALIB            |
| STANDHYD  (0001) |   Area    (ha)=   0.11
|ID= 1 DT= 5.0 min |   Total Imp(%)=  66.00   Dir. Conn.(%)=  53.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.07         0.04
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      27.08        40.00
     Mannings n           =      0.013        0.250
 
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP.

  
                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.083    2.82 | 3.083    3.76 | 6.083   20.47 |  9.08    2.82
                0.167    2.82 | 3.167    3.76 | 6.167   20.47 |  9.17    2.82
                0.250    2.82 | 3.250    3.76 | 6.250   20.47 |  9.25    2.82
                0.333    2.82 | 3.333    3.76 | 6.333   20.47 |  9.33    2.82
                0.417    2.82 | 3.417    3.76 | 6.417   20.47 |  9.42    2.82
                0.500    2.82 | 3.500    3.76 | 6.500   20.47 |  9.50    2.82
                0.583    1.31 | 3.583    3.76 | 6.583    9.02 |  9.58    2.25
                0.667    1.31 | 3.667    3.76 | 6.667    9.02 |  9.67    2.25
                0.750    1.31 | 3.750    3.76 | 6.750    9.02 |  9.75    2.25
                0.833    1.31 | 3.833    3.76 | 6.833    9.02 |  9.83    2.25
                0.917    1.31 | 3.917    3.76 | 6.917    9.02 |  9.92    2.25
                1.000    1.31 | 4.000    3.76 | 7.000    9.02 | 10.00    2.25
                1.083    2.44 | 4.083    5.07 | 7.083    6.01 | 10.08    3.19
                1.167    2.44 | 4.167    5.07 | 7.167    6.01 | 10.17    3.19
                1.250    2.44 | 4.250    5.07 | 7.250    6.01 | 10.25    3.19
                1.333    2.44 | 4.333    5.07 | 7.333    6.01 | 10.33    3.19
                1.417    2.44 | 4.417    5.07 | 7.417    6.01 | 10.42    3.19
                1.500    2.44 | 4.500    5.07 | 7.500    6.01 | 10.50    3.19
                1.583    2.44 | 4.583    6.39 | 7.583    5.26 | 10.58    2.07
                1.667    2.44 | 4.667    6.39 | 7.667    5.26 | 10.67    2.07
                1.750    2.44 | 4.750    6.39 | 7.750    5.26 | 10.75    2.07
                1.833    2.44 | 4.833    6.39 | 7.833    5.26 | 10.83    2.07
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                1.917    2.44 | 4.917    6.39 | 7.917    5.26 | 10.92    2.07
                2.000    2.44 | 5.000    6.39 | 8.000    5.26 | 11.00    2.07
                2.083    3.19 | 5.083   10.14 | 8.083    4.13 | 11.08    1.88
                2.167    3.19 | 5.167   10.14 | 8.167    4.13 | 11.17    1.88
                2.250    3.19 | 5.250   10.14 | 8.250    4.13 | 11.25    1.88
                2.333    3.19 | 5.333   10.14 | 8.333    4.13 | 11.33    1.88
                2.417    3.19 | 5.417   10.14 | 8.417    4.13 | 11.42    1.88
                2.500    3.19 | 5.500   10.14 | 8.500    4.13 | 11.50    1.88
                2.583    2.82 | 5.583   80.38 | 8.583    4.32 | 11.58    1.88
                2.667    2.82 | 5.667   80.38 | 8.667    4.32 | 11.67    1.88
                2.750    2.82 | 5.750   80.38 | 8.750    4.32 | 11.75    1.88
                2.833    2.82 | 5.833   80.38 | 8.833    4.32 | 11.83    1.88
                2.917    2.82 | 5.917   80.38 | 8.917    4.32 | 11.92    1.88
                3.000    2.82 | 6.000   80.38 | 9.000    4.32 | 12.00    1.88
  
     Max.Eff.Inten.(mm/hr)=      80.38        97.80
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       1.27 (ii)   12.07 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.33         0.09
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.01          0.021 (iii)
     TIME TO PEAK    (hrs)=       5.83         6.00           6.00
     RUNOFF VOLUME    (mm)=      92.34        37.42          66.53
     TOTAL RAINFALL   (mm)=      93.91        93.91          93.91
     RUNOFF COEFFICIENT   =       0.98         0.40           0.71
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (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)=   0.45
|ID= 1 DT= 5.0 min |   Total Imp(%)=  28.00   Dir. Conn.(%)=  25.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.13         0.32
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      54.77        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      80.38        69.63
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       1.94 (ii)   14.31 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.31         0.08
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.03         0.05          0.071 (iii)
     TIME TO PEAK    (hrs)=       5.92         6.08           6.00
     RUNOFF VOLUME    (mm)=      92.34        32.35          47.34
     TOTAL RAINFALL   (mm)=      93.91        93.91          93.91
     RUNOFF COEFFICIENT   =       0.98         0.34           0.50
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0003) |   Area    (ha)=   3.40
|ID= 1 DT= 5.0 min |   Total Imp(%)=  85.00   Dir. Conn.(%)=  68.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.89         0.51
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=     150.55        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      80.38       158.27
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       3.56 (ii)   12.47 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.26         0.08
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.52         0.19          0.706 (iii)
     TIME TO PEAK    (hrs)=       6.00         6.00           6.00
     RUNOFF VOLUME    (mm)=      92.34        45.47          77.34
     TOTAL RAINFALL   (mm)=      93.91        93.91          93.91
     RUNOFF COEFFICIENT   =       0.98         0.48           0.82
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0004) |   Area    (ha)=   1.10
|ID= 1 DT= 5.0 min |   Total Imp(%)=  37.00   Dir. Conn.(%)=  30.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.41         0.69
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      85.63        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      80.38        75.50
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       2.54 (ii)   14.51 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.29         0.08
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.07         0.11          0.181 (iii)
     TIME TO PEAK    (hrs)=       6.00         6.08           6.00
     RUNOFF VOLUME    (mm)=      92.34        33.75          51.33
     TOTAL RAINFALL   (mm)=      93.91        93.91          93.91
     RUNOFF COEFFICIENT   =       0.98         0.36           0.55
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
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--------------------
| ADD HYD   (0006) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0001):     0.11   0.021     6.00    66.53
        + ID2= 2 (0002):     0.45   0.071     6.00    47.34
          ==================================================
          ID = 3 (0006):     0.56   0.093     6.00    51.11
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0006):     0.56   0.093     6.00    51.11
        + ID2= 2 (0003):     3.40   0.706     6.00    77.34
          ==================================================
          ID = 1 (0006):     3.96   0.799     6.00    73.63
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0006):     3.96   0.799     6.00    73.63
        + ID2= 2 (0004):     1.10   0.181     6.00    51.33
          ==================================================
          ID = 3 (0006):     5.06   0.980     6.00    68.78
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0007) |   Area    (ha)=   1.36
|ID= 1 DT= 5.0 min |   Total Imp(%)=  91.00   Dir. Conn.(%)=  73.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.24         0.12
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      95.22        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      80.38       227.94
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       2.71 (ii)   10.40 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.29         0.09
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.22         0.07          0.292 (iii)
     TIME TO PEAK    (hrs)=       6.00         6.00           6.00
     RUNOFF VOLUME    (mm)=      92.34        52.20          81.50
     TOTAL RAINFALL   (mm)=      93.91        93.91          93.91
     RUNOFF COEFFICIENT   =       0.98         0.56           0.87
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0009) |   Area    (ha)=   3.48
|ID= 1 DT= 5.0 min |   Total Imp(%)=  85.00   Dir. Conn.(%)=  68.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.96         0.52
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=     152.32        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      80.38       158.27
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       3.59 (ii)   12.49 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.26         0.08
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.53         0.19          0.722 (iii)
     TIME TO PEAK    (hrs)=       6.00         6.00           6.00
     RUNOFF VOLUME    (mm)=      92.34        45.47          77.34
     TOTAL RAINFALL   (mm)=      93.91        93.91          93.91
     RUNOFF COEFFICIENT   =       0.98         0.48           0.82
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0013) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0007):     1.36   0.292     6.00    81.50
        + ID2= 2 (0009):     3.48   0.722     6.00    77.34
          ==================================================
          ID = 3 (0013):     4.84   1.014     6.00    78.51
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| RESERVOIR (0012) |
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.3000      0.1050
                          0.0070     0.0074   |   0.5300      0.1375
                          0.0074     0.0810   |   1.8000      0.2179
                          0.2000     0.1000   |   0.0000      0.0000
 
                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
     INFLOW : ID= 2 (0013)      4.840      1.014      6.00      78.51
     OUTFLOW: ID= 1 (0012)      4.840      0.748      6.08      78.46
 
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 73.75
                   TIME SHIFT OF PEAK FLOW         (min)=  5.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.1539
 
-------------------------------------------------------------------------------
--------------------
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| CALIB            |
| STANDHYD  (0008) |   Area    (ha)=   0.18
|ID= 1 DT= 5.0 min |   Total Imp(%)=  28.00   Dir. Conn.(%)=  28.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.05         0.13
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      34.64        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      80.38        66.07
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       1.48 (ii)   14.10 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.33         0.08
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.02          0.029 (iii)
     TIME TO PEAK    (hrs)=       5.83         6.08           6.00
     RUNOFF VOLUME    (mm)=      92.34        31.36          48.43
     TOTAL RAINFALL   (mm)=      93.91        93.91          93.91
     RUNOFF COEFFICIENT   =       0.98         0.33           0.52
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0011) |   Area    (ha)=   0.04
|ID= 1 DT= 5.0 min |   Total Imp(%)=  78.00   Dir. Conn.(%)=  78.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.03         0.01
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      16.33        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      80.38        66.07
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       0.94 (ii)   13.57 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.34         0.08
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.00          0.008 (iii)
     TIME TO PEAK    (hrs)=       5.75         6.08           6.00
     RUNOFF VOLUME    (mm)=      92.34        31.36          78.92
     TOTAL RAINFALL   (mm)=      93.91        93.91          93.91
     RUNOFF COEFFICIENT   =       0.98         0.33           0.84
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0010) |
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|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0011):     0.04   0.008     6.00    78.92
        + ID2= 2 (0012):     4.84   0.748     6.08    78.46
          ==================================================
          ID = 3 (0010):     4.88   0.751     6.08    78.46
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0010) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0010):     4.88   0.751     6.08    78.46
        + ID2= 2 (0008):     0.18   0.029     6.00    48.43
          ==================================================
          ID = 1 (0010):     5.06   0.772     6.08    77.39
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
  ****************************
  ** SIMULATION NUMBER:  10 **
  ****************************
  
  
--------------------
|    READ STORM    |    Filename: C:\Users\borendorff.NOVATECH\AppD            
|                  |              ata\Local\Temp\                              
|                  |              828b6ea6-f7be-4f55-aa5c-00940feb087a\fdc36da6
| Ptotal= 48.47 mm |    Comments: City of Ottawa: 2yr-24hr SCS (60 minute 
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 1.00    0.73 |  7.00    0.97 | 13.00    5.28 | 19.00    0.73
                 2.00    0.34 |  8.00    0.97 | 14.00    2.33 | 20.00    0.58
                 3.00    0.63 |  9.00    1.31 | 15.00    1.55 | 21.00    0.82
                 4.00    0.63 | 10.00    1.65 | 16.00    1.36 | 22.00    0.53
                 5.00    0.82 | 11.00    2.62 | 17.00    1.07 | 23.00    0.48
                 6.00    0.73 | 12.00   20.75 | 18.00    1.11 | 24.00    0.48
  
-------------------------------------------------------------------------------

--------------------
| CALIB            |
| STANDHYD  (0001) |   Area    (ha)=   0.11
|ID= 1 DT= 5.0 min |   Total Imp(%)=  66.00   Dir. Conn.(%)=  53.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.07         0.04
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      27.08        40.00
     Mannings n           =      0.013        0.250
 
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP.

  
                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.083    0.73 | 6.083    0.97 |12.083    5.28 | 18.08    0.73
                0.167    0.73 | 6.167    0.97 |12.167    5.28 | 18.17    0.73
                0.250    0.73 | 6.250    0.97 |12.250    5.28 | 18.25    0.73
                0.333    0.73 | 6.333    0.97 |12.333    5.28 | 18.33    0.73
                0.417    0.73 | 6.417    0.97 |12.417    5.28 | 18.42    0.73
                0.500    0.73 | 6.500    0.97 |12.500    5.28 | 18.50    0.73
                0.583    0.73 | 6.583    0.97 |12.583    5.28 | 18.58    0.73
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                0.667    0.73 | 6.667    0.97 |12.667    5.28 | 18.67    0.73
                0.750    0.73 | 6.750    0.97 |12.750    5.28 | 18.75    0.73
                0.833    0.73 | 6.833    0.97 |12.833    5.28 | 18.83    0.73
                0.917    0.73 | 6.917    0.97 |12.917    5.28 | 18.92    0.73
                1.000    0.73 | 7.000    0.97 |13.000    5.28 | 19.00    0.73
                1.083    0.34 | 7.083    0.97 |13.083    2.33 | 19.08    0.58
                1.167    0.34 | 7.167    0.97 |13.167    2.33 | 19.17    0.58
                1.250    0.34 | 7.250    0.97 |13.250    2.33 | 19.25    0.58
                1.333    0.34 | 7.333    0.97 |13.333    2.33 | 19.33    0.58
                1.417    0.34 | 7.417    0.97 |13.417    2.33 | 19.42    0.58
                1.500    0.34 | 7.500    0.97 |13.500    2.33 | 19.50    0.58
                1.583    0.34 | 7.583    0.97 |13.583    2.33 | 19.58    0.58
                1.667    0.34 | 7.667    0.97 |13.667    2.33 | 19.67    0.58
                1.750    0.34 | 7.750    0.97 |13.750    2.33 | 19.75    0.58
                1.833    0.34 | 7.833    0.97 |13.833    2.33 | 19.83    0.58
                1.917    0.34 | 7.917    0.97 |13.917    2.33 | 19.92    0.58
                2.000    0.34 | 8.000    0.97 |14.000    2.33 | 20.00    0.58
                2.083    0.63 | 8.083    1.31 |14.083    1.55 | 20.08    0.82
                2.167    0.63 | 8.167    1.31 |14.167    1.55 | 20.17    0.82
                2.250    0.63 | 8.250    1.31 |14.250    1.55 | 20.25    0.82
                2.333    0.63 | 8.333    1.31 |14.333    1.55 | 20.33    0.82
                2.417    0.63 | 8.417    1.31 |14.417    1.55 | 20.42    0.82
                2.500    0.63 | 8.500    1.31 |14.500    1.55 | 20.50    0.82
                2.583    0.63 | 8.583    1.31 |14.583    1.55 | 20.58    0.82
                2.667    0.63 | 8.667    1.31 |14.667    1.55 | 20.67    0.82
                2.750    0.63 | 8.750    1.31 |14.750    1.55 | 20.75    0.82
                2.833    0.63 | 8.833    1.31 |14.833    1.55 | 20.83    0.82
                2.917    0.63 | 8.917    1.31 |14.917    1.55 | 20.92    0.82
                3.000    0.63 | 9.000    1.31 |15.000    1.55 | 21.00    0.82
                3.083    0.63 | 9.083    1.65 |15.083    1.36 | 21.08    0.53
                3.167    0.63 | 9.167    1.65 |15.167    1.36 | 21.17    0.53
                3.250    0.63 | 9.250    1.65 |15.250    1.36 | 21.25    0.53
                3.333    0.63 | 9.333    1.65 |15.333    1.36 | 21.33    0.53
                3.417    0.63 | 9.417    1.65 |15.417    1.36 | 21.42    0.53
                3.500    0.63 | 9.500    1.65 |15.500    1.36 | 21.50    0.53
                3.583    0.63 | 9.583    1.65 |15.583    1.36 | 21.58    0.53
                3.667    0.63 | 9.667    1.65 |15.667    1.36 | 21.67    0.53
                3.750    0.63 | 9.750    1.65 |15.750    1.36 | 21.75    0.53
                3.833    0.63 | 9.833    1.65 |15.833    1.36 | 21.83    0.53
                3.917    0.63 | 9.917    1.65 |15.917    1.36 | 21.92    0.53
                4.000    0.63 |10.000    1.65 |16.000    1.36 | 22.00    0.53
                4.083    0.82 |10.083    2.62 |16.083    1.07 | 22.08    0.48
                4.167    0.82 |10.167    2.62 |16.167    1.07 | 22.17    0.48
                4.250    0.82 |10.250    2.62 |16.250    1.07 | 22.25    0.48
                4.333    0.82 |10.333    2.62 |16.333    1.07 | 22.33    0.48
                4.417    0.82 |10.417    2.62 |16.417    1.07 | 22.42    0.48
                4.500    0.82 |10.500    2.62 |16.500    1.07 | 22.50    0.48
                4.583    0.82 |10.583    2.62 |16.583    1.07 | 22.58    0.48
                4.667    0.82 |10.667    2.62 |16.667    1.07 | 22.67    0.48
                4.750    0.82 |10.750    2.62 |16.750    1.07 | 22.75    0.48
                4.833    0.82 |10.833    2.62 |16.833    1.07 | 22.83    0.48
                4.917    0.82 |10.917    2.62 |16.917    1.07 | 22.92    0.48
                5.000    0.82 |11.000    2.62 |17.000    1.07 | 23.00    0.48
                5.083    0.73 |11.083   20.75 |17.083    1.11 | 23.08    0.48
                5.167    0.73 |11.167   20.75 |17.167    1.11 | 23.17    0.48
                5.250    0.73 |11.250   20.75 |17.250    1.11 | 23.25    0.48
                5.333    0.73 |11.333   20.75 |17.333    1.11 | 23.33    0.48
                5.417    0.73 |11.417   20.75 |17.417    1.11 | 23.42    0.48
                5.500    0.73 |11.500   20.75 |17.500    1.11 | 23.50    0.48
                5.583    0.73 |11.583   20.75 |17.583    1.11 | 23.58    0.48
                5.667    0.73 |11.667   20.75 |17.667    1.11 | 23.67    0.48
                5.750    0.73 |11.750   20.75 |17.750    1.11 | 23.75    0.48
                5.833    0.73 |11.833   20.75 |17.833    1.11 | 23.83    0.48
                5.917    0.73 |11.917   20.75 |17.917    1.11 | 23.92    0.48
                6.000    0.73 |12.000   20.75 |18.000    1.11 | 24.00    0.48
  
     Max.Eff.Inten.(mm/hr)=      20.75        14.81
                over (min)        5.00        30.00
     Storage Coeff.  (min)=       2.19 (ii)   25.16 (ii)
     Unit Hyd. Tpeak (min)=       5.00        30.00

Page 60



Detailed Output.txt
     Unit Hyd. peak  (cms)=       0.31         0.04
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.00         0.00          0.004 (iii)
     TIME TO PEAK    (hrs)=      11.42        12.25          12.00
     RUNOFF VOLUME    (mm)=      46.90         5.09          26.45
     TOTAL RAINFALL   (mm)=      48.47        48.47          48.47
     RUNOFF COEFFICIENT   =       0.97         0.10           0.55
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (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)=   0.45
|ID= 1 DT= 5.0 min |   Total Imp(%)=  28.00   Dir. Conn.(%)=  25.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.13         0.32
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      54.77        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      20.75         0.00
                over (min)        5.00       300.00
     Storage Coeff.  (min)=       3.34 (ii)  296.66 (ii)
     Unit Hyd. Tpeak (min)=       5.00       300.00
     Unit Hyd. peak  (cms)=       0.26         0.00
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.00          0.006 (iii)
     TIME TO PEAK    (hrs)=      11.67         0.00          12.00
     RUNOFF VOLUME    (mm)=      46.90         0.00          11.72
     TOTAL RAINFALL   (mm)=      48.47        48.47          48.47
     RUNOFF COEFFICIENT   =       0.97         0.00           0.24
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING: THE PERVIOUS AREA HAS NO FLOW .
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (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)=   3.40
|ID= 1 DT= 5.0 min |   Total Imp(%)=  85.00   Dir. Conn.(%)=  68.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.89         0.51
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=     150.55        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      20.75        30.97
                over (min)        5.00        25.00
     Storage Coeff.  (min)=       6.13 (ii)   23.22 (ii)
     Unit Hyd. Tpeak (min)=       5.00        25.00
     Unit Hyd. peak  (cms)=       0.19         0.05
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                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.13         0.04          0.168 (iii)
     TIME TO PEAK    (hrs)=      12.00        12.08          12.00
     RUNOFF VOLUME    (mm)=      46.90        12.05          35.75
     TOTAL RAINFALL   (mm)=      48.47        48.47          48.47
     RUNOFF COEFFICIENT   =       0.97         0.25           0.74
 
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0004) |   Area    (ha)=   1.10
|ID= 1 DT= 5.0 min |   Total Imp(%)=  37.00   Dir. Conn.(%)=  30.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.41         0.69
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      85.63        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      20.75         0.31
                over (min)        5.00       115.00
     Storage Coeff.  (min)=       4.37 (ii)  111.58 (ii)
     Unit Hyd. Tpeak (min)=       5.00       115.00
     Unit Hyd. peak  (cms)=       0.23         0.01
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.02         0.00          0.019 (iii)
     TIME TO PEAK    (hrs)=      11.92        13.83          12.00
     RUNOFF VOLUME    (mm)=      46.90         0.28          14.27
     TOTAL RAINFALL   (mm)=      48.47        48.47          48.47
     RUNOFF COEFFICIENT   =       0.97         0.01           0.29
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0001):     0.11   0.004    12.00    26.45
        + ID2= 2 (0002):     0.45   0.006    12.00    11.72
          ==================================================
          ID = 3 (0006):     0.56   0.010    12.00    14.62
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0006):     0.56   0.010    12.00    14.62
        + ID2= 2 (0003):     3.40   0.168    12.00    35.75
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          ==================================================
          ID = 1 (0006):     3.96   0.179    12.00    32.76
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0006):     3.96   0.179    12.00    32.76
        + ID2= 2 (0004):     1.10   0.019    12.00    14.27
          ==================================================
          ID = 3 (0006):     5.06   0.198    12.00    28.74
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0007) |   Area    (ha)=   1.36
|ID= 1 DT= 5.0 min |   Total Imp(%)=  91.00   Dir. Conn.(%)=  73.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.24         0.12
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      95.22        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      20.75        49.05
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       4.65 (ii)   18.88 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.22         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.06         0.02          0.072 (iii)
     TIME TO PEAK    (hrs)=      12.00        12.00          12.00
     RUNOFF VOLUME    (mm)=      46.90        15.66          38.46
     TOTAL RAINFALL   (mm)=      48.47        48.47          48.47
     RUNOFF COEFFICIENT   =       0.97         0.32           0.79
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0009) |   Area    (ha)=   3.48
|ID= 1 DT= 5.0 min |   Total Imp(%)=  85.00   Dir. Conn.(%)=  68.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.96         0.52
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=     152.32        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      20.75        30.97
                over (min)        5.00        25.00
     Storage Coeff.  (min)=       6.17 (ii)   23.27 (ii)
     Unit Hyd. Tpeak (min)=       5.00        25.00
     Unit Hyd. peak  (cms)=       0.19         0.05
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                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.14         0.04          0.172 (iii)
     TIME TO PEAK    (hrs)=      12.00        12.08          12.00
     RUNOFF VOLUME    (mm)=      46.90        12.05          35.75
     TOTAL RAINFALL   (mm)=      48.47        48.47          48.47
     RUNOFF COEFFICIENT   =       0.97         0.25           0.74
 
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0013) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0007):     1.36   0.072    12.00    38.46
        + ID2= 2 (0009):     3.48   0.172    12.00    35.75
          ==================================================
          ID = 3 (0013):     4.84   0.245    12.00    36.51
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| RESERVOIR (0012) |
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.3000      0.1050
                          0.0070     0.0074   |   0.5300      0.1375
                          0.0074     0.0810   |   1.8000      0.2179
                          0.2000     0.1000   |   0.0000      0.0000
 
                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
     INFLOW : ID= 2 (0013)      4.840      0.245     12.00      36.51
     OUTFLOW: ID= 1 (0012)      4.840      0.110     12.25      36.46
 
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 44.90
                   TIME SHIFT OF PEAK FLOW         (min)= 15.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0912
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0008) |   Area    (ha)=   0.18
|ID= 1 DT= 5.0 min |   Total Imp(%)=  28.00   Dir. Conn.(%)=  28.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.05         0.13
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      34.64        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      20.75         0.00
                over (min)        5.00       300.00
     Storage Coeff.  (min)=       2.54 (ii)  295.86 (ii)
     Unit Hyd. Tpeak (min)=       5.00       300.00
     Unit Hyd. peak  (cms)=       0.29         0.00
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.00         0.00          0.003 (iii)
     TIME TO PEAK    (hrs)=      11.50         0.00          12.00
     RUNOFF VOLUME    (mm)=      46.90         0.00          12.71
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     TOTAL RAINFALL   (mm)=      48.47        48.47          48.47
     RUNOFF COEFFICIENT   =       0.97         0.00           0.26
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING: THE PERVIOUS AREA HAS NO FLOW .
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0011) |   Area    (ha)=   0.04
|ID= 1 DT= 5.0 min |   Total Imp(%)=  78.00   Dir. Conn.(%)=  78.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.03         0.01
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      16.33        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      20.75         0.00
                over (min)        5.00       295.00
     Storage Coeff.  (min)=       1.62 (ii)  294.94 (ii)
     Unit Hyd. Tpeak (min)=       5.00       295.00
     Unit Hyd. peak  (cms)=       0.32         0.00
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.00         0.00          0.002 (iii)
     TIME TO PEAK    (hrs)=      11.33         0.00          12.00
     RUNOFF VOLUME    (mm)=      46.90         0.00          32.05
     TOTAL RAINFALL   (mm)=      48.47        48.47          48.47
     RUNOFF COEFFICIENT   =       0.97         0.00           0.66
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING: THE PERVIOUS AREA HAS NO FLOW .
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0010) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0011):     0.04   0.002    12.00    32.05
        + ID2= 2 (0012):     4.84   0.110    12.25    36.46
          ==================================================
          ID = 3 (0010):     4.88   0.110    12.25    36.42
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0010) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0010):     4.88   0.110    12.25    36.42
        + ID2= 2 (0008):     0.18   0.003    12.00    12.71
          ==================================================
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          ID = 1 (0010):     5.06   0.111    12.25    35.58
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
  ****************************
  ** SIMULATION NUMBER:  11 **
  ****************************
  
  
--------------------
|    READ STORM    |    Filename: C:\Users\borendorff.NOVATECH\AppD            
|                  |              ata\Local\Temp\                              
|                  |              828b6ea6-f7be-4f55-aa5c-00940feb087a\05dd4245
| Ptotal= 64.11 mm |    Comments: City of Ottawa: 5yr-24hr SCS (60 minute 
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 1.00    0.96 |  7.00    1.28 | 13.00    6.99 | 19.00    0.96
                 2.00    0.45 |  8.00    1.28 | 14.00    3.08 | 20.00    0.77
                 3.00    0.83 |  9.00    1.73 | 15.00    2.05 | 21.00    1.09
                 4.00    0.83 | 10.00    2.18 | 16.00    1.80 | 22.00    0.71
                 5.00    1.09 | 11.00    3.46 | 17.00    1.41 | 23.00    0.64
                 6.00    0.96 | 12.00   27.45 | 18.00    1.47 | 24.00    0.64
  
-------------------------------------------------------------------------------

--------------------
| CALIB            |
| STANDHYD  (0001) |   Area    (ha)=   0.11
|ID= 1 DT= 5.0 min |   Total Imp(%)=  66.00   Dir. Conn.(%)=  53.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.07         0.04
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      27.08        40.00
     Mannings n           =      0.013        0.250
 
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP.

  
                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.083    0.96 | 6.083    1.28 |12.083    6.99 | 18.08    0.96
                0.167    0.96 | 6.167    1.28 |12.167    6.99 | 18.17    0.96
                0.250    0.96 | 6.250    1.28 |12.250    6.99 | 18.25    0.96
                0.333    0.96 | 6.333    1.28 |12.333    6.99 | 18.33    0.96
                0.417    0.96 | 6.417    1.28 |12.417    6.99 | 18.42    0.96
                0.500    0.96 | 6.500    1.28 |12.500    6.99 | 18.50    0.96
                0.583    0.96 | 6.583    1.28 |12.583    6.99 | 18.58    0.96
                0.667    0.96 | 6.667    1.28 |12.667    6.99 | 18.67    0.96
                0.750    0.96 | 6.750    1.28 |12.750    6.99 | 18.75    0.96
                0.833    0.96 | 6.833    1.28 |12.833    6.99 | 18.83    0.96
                0.917    0.96 | 6.917    1.28 |12.917    6.99 | 18.92    0.96
                1.000    0.96 | 7.000    1.28 |13.000    6.99 | 19.00    0.96
                1.083    0.45 | 7.083    1.28 |13.083    3.08 | 19.08    0.77
                1.167    0.45 | 7.167    1.28 |13.167    3.08 | 19.17    0.77
                1.250    0.45 | 7.250    1.28 |13.250    3.08 | 19.25    0.77
                1.333    0.45 | 7.333    1.28 |13.333    3.08 | 19.33    0.77
                1.417    0.45 | 7.417    1.28 |13.417    3.08 | 19.42    0.77
                1.500    0.45 | 7.500    1.28 |13.500    3.08 | 19.50    0.77
                1.583    0.45 | 7.583    1.28 |13.583    3.08 | 19.58    0.77
                1.667    0.45 | 7.667    1.28 |13.667    3.08 | 19.67    0.77
                1.750    0.45 | 7.750    1.28 |13.750    3.08 | 19.75    0.77
                1.833    0.45 | 7.833    1.28 |13.833    3.08 | 19.83    0.77
                1.917    0.45 | 7.917    1.28 |13.917    3.08 | 19.92    0.77
                2.000    0.45 | 8.000    1.28 |14.000    3.08 | 20.00    0.77
                2.083    0.83 | 8.083    1.73 |14.083    2.05 | 20.08    1.09
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                2.167    0.83 | 8.167    1.73 |14.167    2.05 | 20.17    1.09
                2.250    0.83 | 8.250    1.73 |14.250    2.05 | 20.25    1.09
                2.333    0.83 | 8.333    1.73 |14.333    2.05 | 20.33    1.09
                2.417    0.83 | 8.417    1.73 |14.417    2.05 | 20.42    1.09
                2.500    0.83 | 8.500    1.73 |14.500    2.05 | 20.50    1.09
                2.583    0.83 | 8.583    1.73 |14.583    2.05 | 20.58    1.09
                2.667    0.83 | 8.667    1.73 |14.667    2.05 | 20.67    1.09
                2.750    0.83 | 8.750    1.73 |14.750    2.05 | 20.75    1.09
                2.833    0.83 | 8.833    1.73 |14.833    2.05 | 20.83    1.09
                2.917    0.83 | 8.917    1.73 |14.917    2.05 | 20.92    1.09
                3.000    0.83 | 9.000    1.73 |15.000    2.05 | 21.00    1.09
                3.083    0.83 | 9.083    2.18 |15.083    1.80 | 21.08    0.71
                3.167    0.83 | 9.167    2.18 |15.167    1.80 | 21.17    0.71
                3.250    0.83 | 9.250    2.18 |15.250    1.80 | 21.25    0.71
                3.333    0.83 | 9.333    2.18 |15.333    1.80 | 21.33    0.71
                3.417    0.83 | 9.417    2.18 |15.417    1.80 | 21.42    0.71
                3.500    0.83 | 9.500    2.18 |15.500    1.80 | 21.50    0.71
                3.583    0.83 | 9.583    2.18 |15.583    1.80 | 21.58    0.71
                3.667    0.83 | 9.667    2.18 |15.667    1.80 | 21.67    0.71
                3.750    0.83 | 9.750    2.18 |15.750    1.80 | 21.75    0.71
                3.833    0.83 | 9.833    2.18 |15.833    1.80 | 21.83    0.71
                3.917    0.83 | 9.917    2.18 |15.917    1.80 | 21.92    0.71
                4.000    0.83 |10.000    2.18 |16.000    1.80 | 22.00    0.71
                4.083    1.09 |10.083    3.46 |16.083    1.41 | 22.08    0.64
                4.167    1.09 |10.167    3.46 |16.167    1.41 | 22.17    0.64
                4.250    1.09 |10.250    3.46 |16.250    1.41 | 22.25    0.64
                4.333    1.09 |10.333    3.46 |16.333    1.41 | 22.33    0.64
                4.417    1.09 |10.417    3.46 |16.417    1.41 | 22.42    0.64
                4.500    1.09 |10.500    3.46 |16.500    1.41 | 22.50    0.64
                4.583    1.09 |10.583    3.46 |16.583    1.41 | 22.58    0.64
                4.667    1.09 |10.667    3.46 |16.667    1.41 | 22.67    0.64
                4.750    1.09 |10.750    3.46 |16.750    1.41 | 22.75    0.64
                4.833    1.09 |10.833    3.46 |16.833    1.41 | 22.83    0.64
                4.917    1.09 |10.917    3.46 |16.917    1.41 | 22.92    0.64
                5.000    1.09 |11.000    3.46 |17.000    1.41 | 23.00    0.64
                5.083    0.96 |11.083   27.45 |17.083    1.47 | 23.08    0.64
                5.167    0.96 |11.167   27.45 |17.167    1.47 | 23.17    0.64
                5.250    0.96 |11.250   27.45 |17.250    1.47 | 23.25    0.64
                5.333    0.96 |11.333   27.45 |17.333    1.47 | 23.33    0.64
                5.417    0.96 |11.417   27.45 |17.417    1.47 | 23.42    0.64
                5.500    0.96 |11.500   27.45 |17.500    1.47 | 23.50    0.64
                5.583    0.96 |11.583   27.45 |17.583    1.47 | 23.58    0.64
                5.667    0.96 |11.667   27.45 |17.667    1.47 | 23.67    0.64
                5.750    0.96 |11.750   27.45 |17.750    1.47 | 23.75    0.64
                5.833    0.96 |11.833   27.45 |17.833    1.47 | 23.83    0.64
                5.917    0.96 |11.917   27.45 |17.917    1.47 | 23.92    0.64
                6.000    0.96 |12.000   27.45 |18.000    1.47 | 24.00    0.64
  
     Max.Eff.Inten.(mm/hr)=      27.45        24.52
                over (min)        5.00        25.00
     Storage Coeff.  (min)=       1.96 (ii)   20.73 (ii)
     Unit Hyd. Tpeak (min)=       5.00        25.00
     Unit Hyd. peak  (cms)=       0.31         0.05
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.00         0.00          0.006 (iii)
     TIME TO PEAK    (hrs)=      11.42        12.08          12.00
     RUNOFF VOLUME    (mm)=      62.54        13.38          39.43
     TOTAL RAINFALL   (mm)=      64.11        64.11          64.11
     RUNOFF COEFFICIENT   =       0.98         0.21           0.62
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------

Page 67

Detailed Output.txt
--------------------
| CALIB            |
| STANDHYD  (0002) |   Area    (ha)=   0.45
|ID= 1 DT= 5.0 min |   Total Imp(%)=  28.00   Dir. Conn.(%)=  25.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.13         0.32
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      54.77        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      27.45        14.71
                over (min)        5.00        30.00
     Storage Coeff.  (min)=       2.99 (ii)   26.01 (ii)
     Unit Hyd. Tpeak (min)=       5.00        30.00
     Unit Hyd. peak  (cms)=       0.28         0.04
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.01          0.014 (iii)
     TIME TO PEAK    (hrs)=      11.58        12.25          12.00
     RUNOFF VOLUME    (mm)=      62.54         6.62          20.60
     TOTAL RAINFALL   (mm)=      64.11        64.11          64.11
     RUNOFF COEFFICIENT   =       0.98         0.10           0.32
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (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)=   3.40
|ID= 1 DT= 5.0 min |   Total Imp(%)=  85.00   Dir. Conn.(%)=  68.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.89         0.51
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=     150.55        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      27.45        45.35
                over (min)        5.00        25.00
     Storage Coeff.  (min)=       5.48 (ii)   20.15 (ii)
     Unit Hyd. Tpeak (min)=       5.00        25.00
     Unit Hyd. peak  (cms)=       0.20         0.05
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.18         0.06          0.232 (iii)
     TIME TO PEAK    (hrs)=      12.00        12.00          12.00
     RUNOFF VOLUME    (mm)=      62.54        19.84          48.88
     TOTAL RAINFALL   (mm)=      64.11        64.11          64.11
     RUNOFF COEFFICIENT   =       0.98         0.31           0.76
 
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0004) |   Area    (ha)=   1.10
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|ID= 1 DT= 5.0 min |   Total Imp(%)=  37.00   Dir. Conn.(%)=  30.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.41         0.69
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      85.63        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      27.45        16.71
                over (min)        5.00        30.00
     Storage Coeff.  (min)=       3.90 (ii)   25.79 (ii)
     Unit Hyd. Tpeak (min)=       5.00        30.00
     Unit Hyd. peak  (cms)=       0.25         0.04
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.03         0.02          0.041 (iii)
     TIME TO PEAK    (hrs)=      11.83        12.25          12.00
     RUNOFF VOLUME    (mm)=      62.54         8.41          24.65
     TOTAL RAINFALL   (mm)=      64.11        64.11          64.11
     RUNOFF COEFFICIENT   =       0.98         0.13           0.38
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0001):     0.11   0.006    12.00    39.43
        + ID2= 2 (0002):     0.45   0.014    12.00    20.60
          ==================================================
          ID = 3 (0006):     0.56   0.020    12.00    24.30
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0006):     0.56   0.020    12.00    24.30
        + ID2= 2 (0003):     3.40   0.232    12.00    48.88
          ==================================================
          ID = 1 (0006):     3.96   0.252    12.00    45.40
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0006):     3.96   0.252    12.00    45.40
        + ID2= 2 (0004):     1.10   0.041    12.00    24.65
          ==================================================
          ID = 3 (0006):     5.06   0.293    12.00    40.89
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
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--------------------
| CALIB            |
| STANDHYD  (0007) |   Area    (ha)=   1.36
|ID= 1 DT= 5.0 min |   Total Imp(%)=  91.00   Dir. Conn.(%)=  73.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.24         0.12
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      95.22        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      27.45        69.15
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       4.16 (ii)   16.56 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.24         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.08         0.02          0.098 (iii)
     TIME TO PEAK    (hrs)=      11.92        12.00          12.00
     RUNOFF VOLUME    (mm)=      62.54        24.08          52.16
     TOTAL RAINFALL   (mm)=      64.11        64.11          64.11
     RUNOFF COEFFICIENT   =       0.98         0.38           0.81
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0009) |   Area    (ha)=   3.48
|ID= 1 DT= 5.0 min |   Total Imp(%)=  85.00   Dir. Conn.(%)=  68.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.96         0.52
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=     152.32        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      27.45        45.35
                over (min)        5.00        25.00
     Storage Coeff.  (min)=       5.52 (ii)   20.19 (ii)
     Unit Hyd. Tpeak (min)=       5.00        25.00
     Unit Hyd. peak  (cms)=       0.20         0.05
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.18         0.06          0.238 (iii)
     TIME TO PEAK    (hrs)=      12.00        12.00          12.00
     RUNOFF VOLUME    (mm)=      62.54        19.84          48.88
     TOTAL RAINFALL   (mm)=      64.11        64.11          64.11
     RUNOFF COEFFICIENT   =       0.98         0.31           0.76
 
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0013) |
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|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0007):     1.36   0.098    12.00    52.16
        + ID2= 2 (0009):     3.48   0.238    12.00    48.88
          ==================================================
          ID = 3 (0013):     4.84   0.335    12.00    49.80
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| RESERVOIR (0012) |
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.3000      0.1050
                          0.0070     0.0074   |   0.5300      0.1375
                          0.0074     0.0810   |   1.8000      0.2179
                          0.2000     0.1000   |   0.0000      0.0000
 
                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
     INFLOW : ID= 2 (0013)      4.840      0.335     12.00      49.80
     OUTFLOW: ID= 1 (0012)      4.840      0.274     12.08      49.74
 
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 81.74
                   TIME SHIFT OF PEAK FLOW         (min)=  5.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.1046
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0008) |   Area    (ha)=   0.18
|ID= 1 DT= 5.0 min |   Total Imp(%)=  28.00   Dir. Conn.(%)=  28.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.05         0.13
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      34.64        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      27.45        13.04
                over (min)        5.00        30.00
     Storage Coeff.  (min)=       2.27 (ii)   26.43 (ii)
     Unit Hyd. Tpeak (min)=       5.00        30.00
     Unit Hyd. peak  (cms)=       0.30         0.04
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.00         0.00          0.005 (iii)
     TIME TO PEAK    (hrs)=      11.50        12.25          12.00
     RUNOFF VOLUME    (mm)=      62.54         5.43          20.90
     TOTAL RAINFALL   (mm)=      64.11        64.11          64.11
     RUNOFF COEFFICIENT   =       0.98         0.08           0.33
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0011) |   Area    (ha)=   0.04
|ID= 1 DT= 5.0 min |   Total Imp(%)=  78.00   Dir. Conn.(%)=  78.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
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     Surface Area     (ha)=       0.03         0.01
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      16.33        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      27.45        13.04
                over (min)        5.00        30.00
     Storage Coeff.  (min)=       1.44 (ii)   25.61 (ii)
     Unit Hyd. Tpeak (min)=       5.00        30.00
     Unit Hyd. peak  (cms)=       0.33         0.04
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.00         0.00          0.002 (iii)
     TIME TO PEAK    (hrs)=      11.33        12.25          12.00
     RUNOFF VOLUME    (mm)=      62.54         5.43          46.22
     TOTAL RAINFALL   (mm)=      64.11        64.11          64.11
     RUNOFF COEFFICIENT   =       0.98         0.08           0.72
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0010) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0011):     0.04   0.002    12.00    46.22
        + ID2= 2 (0012):     4.84   0.274    12.08    49.74
          ==================================================
          ID = 3 (0010):     4.88   0.276    12.00    49.71
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0010) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0010):     4.88   0.276    12.00    49.71
        + ID2= 2 (0008):     0.18   0.005    12.00    20.90
          ==================================================
          ID = 1 (0010):     5.06   0.281    12.00    48.69
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
  ****************************
  ** SIMULATION NUMBER:  12 **
  ****************************
  
  
--------------------
|    READ STORM    |    Filename: C:\Users\borendorff.NOVATECH\AppD            
|                  |              ata\Local\Temp\                              
|                  |              828b6ea6-f7be-4f55-aa5c-00940feb087a\99161296
| Ptotal=106.73 mm |    Comments: City of Ottawa: 100yr-24hr SCS (60 minut
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 1.00    1.60 |  7.00    2.13 | 13.00   11.63 | 19.00    1.60
                 2.00    0.75 |  8.00    2.13 | 14.00    5.12 | 20.00    1.28
                 3.00    1.39 |  9.00    2.88 | 15.00    3.42 | 21.00    1.81
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                 4.00    1.39 | 10.00    3.63 | 16.00    2.99 | 22.00    1.17
                 5.00    1.81 | 11.00    5.76 | 17.00    2.35 | 23.00    1.07
                 6.00    1.60 | 12.00   45.69 | 18.00    2.46 | 24.00    1.07
  
-------------------------------------------------------------------------------

--------------------
| CALIB            |
| STANDHYD  (0001) |   Area    (ha)=   0.11
|ID= 1 DT= 5.0 min |   Total Imp(%)=  66.00   Dir. Conn.(%)=  53.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.07         0.04
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      27.08        40.00
     Mannings n           =      0.013        0.250
 
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP.

  
                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.083    1.60 | 6.083    2.13 |12.083   11.63 | 18.08    1.60
                0.167    1.60 | 6.167    2.13 |12.167   11.63 | 18.17    1.60
                0.250    1.60 | 6.250    2.13 |12.250   11.63 | 18.25    1.60
                0.333    1.60 | 6.333    2.13 |12.333   11.63 | 18.33    1.60
                0.417    1.60 | 6.417    2.13 |12.417   11.63 | 18.42    1.60
                0.500    1.60 | 6.500    2.13 |12.500   11.63 | 18.50    1.60
                0.583    1.60 | 6.583    2.13 |12.583   11.63 | 18.58    1.60
                0.667    1.60 | 6.667    2.13 |12.667   11.63 | 18.67    1.60
                0.750    1.60 | 6.750    2.13 |12.750   11.63 | 18.75    1.60
                0.833    1.60 | 6.833    2.13 |12.833   11.63 | 18.83    1.60
                0.917    1.60 | 6.917    2.13 |12.917   11.63 | 18.92    1.60
                1.000    1.60 | 7.000    2.13 |13.000   11.63 | 19.00    1.60
                1.083    0.75 | 7.083    2.13 |13.083    5.12 | 19.08    1.28
                1.167    0.75 | 7.167    2.13 |13.167    5.12 | 19.17    1.28
                1.250    0.75 | 7.250    2.13 |13.250    5.12 | 19.25    1.28
                1.333    0.75 | 7.333    2.13 |13.333    5.12 | 19.33    1.28
                1.417    0.75 | 7.417    2.13 |13.417    5.12 | 19.42    1.28
                1.500    0.75 | 7.500    2.13 |13.500    5.12 | 19.50    1.28
                1.583    0.75 | 7.583    2.13 |13.583    5.12 | 19.58    1.28
                1.667    0.75 | 7.667    2.13 |13.667    5.12 | 19.67    1.28
                1.750    0.75 | 7.750    2.13 |13.750    5.12 | 19.75    1.28
                1.833    0.75 | 7.833    2.13 |13.833    5.12 | 19.83    1.28
                1.917    0.75 | 7.917    2.13 |13.917    5.12 | 19.92    1.28
                2.000    0.75 | 8.000    2.13 |14.000    5.12 | 20.00    1.28
                2.083    1.39 | 8.083    2.88 |14.083    3.42 | 20.08    1.81
                2.167    1.39 | 8.167    2.88 |14.167    3.42 | 20.17    1.81
                2.250    1.39 | 8.250    2.88 |14.250    3.42 | 20.25    1.81
                2.333    1.39 | 8.333    2.88 |14.333    3.42 | 20.33    1.81
                2.417    1.39 | 8.417    2.88 |14.417    3.42 | 20.42    1.81
                2.500    1.39 | 8.500    2.88 |14.500    3.42 | 20.50    1.81
                2.583    1.39 | 8.583    2.88 |14.583    3.42 | 20.58    1.81
                2.667    1.39 | 8.667    2.88 |14.667    3.42 | 20.67    1.81
                2.750    1.39 | 8.750    2.88 |14.750    3.42 | 20.75    1.81
                2.833    1.39 | 8.833    2.88 |14.833    3.42 | 20.83    1.81
                2.917    1.39 | 8.917    2.88 |14.917    3.42 | 20.92    1.81
                3.000    1.39 | 9.000    2.88 |15.000    3.42 | 21.00    1.81
                3.083    1.39 | 9.083    3.63 |15.083    2.99 | 21.08    1.17
                3.167    1.39 | 9.167    3.63 |15.167    2.99 | 21.17    1.17
                3.250    1.39 | 9.250    3.63 |15.250    2.99 | 21.25    1.17
                3.333    1.39 | 9.333    3.63 |15.333    2.99 | 21.33    1.17
                3.417    1.39 | 9.417    3.63 |15.417    2.99 | 21.42    1.17
                3.500    1.39 | 9.500    3.63 |15.500    2.99 | 21.50    1.17
                3.583    1.39 | 9.583    3.63 |15.583    2.99 | 21.58    1.17
                3.667    1.39 | 9.667    3.63 |15.667    2.99 | 21.67    1.17
                3.750    1.39 | 9.750    3.63 |15.750    2.99 | 21.75    1.17
                3.833    1.39 | 9.833    3.63 |15.833    2.99 | 21.83    1.17
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                3.917    1.39 | 9.917    3.63 |15.917    2.99 | 21.92    1.17
                4.000    1.39 |10.000    3.63 |16.000    2.99 | 22.00    1.17
                4.083    1.81 |10.083    5.76 |16.083    2.35 | 22.08    1.07
                4.167    1.81 |10.167    5.76 |16.167    2.35 | 22.17    1.07
                4.250    1.81 |10.250    5.76 |16.250    2.35 | 22.25    1.07
                4.333    1.81 |10.333    5.76 |16.333    2.35 | 22.33    1.07
                4.417    1.81 |10.417    5.76 |16.417    2.35 | 22.42    1.07
                4.500    1.81 |10.500    5.76 |16.500    2.35 | 22.50    1.07
                4.583    1.81 |10.583    5.76 |16.583    2.35 | 22.58    1.07
                4.667    1.81 |10.667    5.76 |16.667    2.35 | 22.67    1.07
                4.750    1.81 |10.750    5.76 |16.750    2.35 | 22.75    1.07
                4.833    1.81 |10.833    5.76 |16.833    2.35 | 22.83    1.07
                4.917    1.81 |10.917    5.76 |16.917    2.35 | 22.92    1.07
                5.000    1.81 |11.000    5.76 |17.000    2.35 | 23.00    1.07
                5.083    1.60 |11.083   45.69 |17.083    2.46 | 23.08    1.07
                5.167    1.60 |11.167   45.69 |17.167    2.46 | 23.17    1.07
                5.250    1.60 |11.250   45.69 |17.250    2.46 | 23.25    1.07
                5.333    1.60 |11.333   45.69 |17.333    2.46 | 23.33    1.07
                5.417    1.60 |11.417   45.69 |17.417    2.46 | 23.42    1.07
                5.500    1.60 |11.500   45.69 |17.500    2.46 | 23.50    1.07
                5.583    1.60 |11.583   45.69 |17.583    2.46 | 23.58    1.07
                5.667    1.60 |11.667   45.69 |17.667    2.46 | 23.67    1.07
                5.750    1.60 |11.750   45.69 |17.750    2.46 | 23.75    1.07
                5.833    1.60 |11.833   45.69 |17.833    2.46 | 23.83    1.07
                5.917    1.60 |11.917   45.69 |17.917    2.46 | 23.92    1.07
                6.000    1.60 |12.000   45.69 |18.000    2.46 | 24.00    1.07
  
     Max.Eff.Inten.(mm/hr)=      45.69        49.96
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       1.60 (ii)   15.72 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.33         0.07
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.00          0.012 (iii)
     TIME TO PEAK    (hrs)=      11.42        12.00          12.00
     RUNOFF VOLUME    (mm)=     105.16        34.82          72.10
     TOTAL RAINFALL   (mm)=     106.73       106.73         106.73
     RUNOFF COEFFICIENT   =       0.99         0.33           0.68
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (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)=   0.45
|ID= 1 DT= 5.0 min |   Total Imp(%)=  28.00   Dir. Conn.(%)=  25.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.13         0.32
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      54.77        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      45.69        34.33
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       2.44 (ii)   18.84 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.30         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.03          0.042 (iii)
     TIME TO PEAK    (hrs)=      11.58        12.00          12.00
     RUNOFF VOLUME    (mm)=     105.16        28.12          47.38
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     TOTAL RAINFALL   (mm)=     106.73       106.73         106.73
     RUNOFF COEFFICIENT   =       0.99         0.26           0.44
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (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)=   3.40
|ID= 1 DT= 5.0 min |   Total Imp(%)=  85.00   Dir. Conn.(%)=  68.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.89         0.51
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=     150.55        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      45.69        84.27
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       4.47 (ii)   15.92 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.23         0.07
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.29         0.11          0.407 (iii)
     TIME TO PEAK    (hrs)=      12.00        12.00          12.00
     RUNOFF VOLUME    (mm)=     105.16        42.76          85.19
     TOTAL RAINFALL   (mm)=     106.73       106.73         106.73
     RUNOFF COEFFICIENT   =       0.99         0.40           0.80
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0004) |   Area    (ha)=   1.10
|ID= 1 DT= 5.0 min |   Total Imp(%)=  37.00   Dir. Conn.(%)=  30.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.41         0.69
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      85.63        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      45.69        37.53
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       3.18 (ii)   19.02 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.27         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.04         0.06          0.106 (iii)
     TIME TO PEAK    (hrs)=      11.75        12.00          12.00
     RUNOFF VOLUME    (mm)=     105.16        29.37          52.11
     TOTAL RAINFALL   (mm)=     106.73       106.73         106.73
     RUNOFF COEFFICIENT   =       0.99         0.28           0.49
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***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0001):     0.11   0.012    12.00    72.10
        + ID2= 2 (0002):     0.45   0.042    12.00    47.38
          ==================================================
          ID = 3 (0006):     0.56   0.054    12.00    52.23
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0006):     0.56   0.054    12.00    52.23
        + ID2= 2 (0003):     3.40   0.407    12.00    85.19
          ==================================================
          ID = 1 (0006):     3.96   0.461    12.00    80.53
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0006) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0006):     3.96   0.461    12.00    80.53
        + ID2= 2 (0004):     1.10   0.106    12.00    52.11
          ==================================================
          ID = 3 (0006):     5.06   0.567    12.00    74.35
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0007) |   Area    (ha)=   1.36
|ID= 1 DT= 5.0 min |   Total Imp(%)=  91.00   Dir. Conn.(%)=  73.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.24         0.12
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      95.22        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      45.69       123.87
                over (min)        5.00        15.00
     Storage Coeff.  (min)=       3.39 (ii)   13.21 (ii)
     Unit Hyd. Tpeak (min)=       5.00        15.00
     Unit Hyd. peak  (cms)=       0.26         0.08
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.13         0.04          0.167 (iii)
     TIME TO PEAK    (hrs)=      11.83        12.00          12.00
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     RUNOFF VOLUME    (mm)=     105.16        49.04          90.01
     TOTAL RAINFALL   (mm)=     106.73       106.73         106.73
     RUNOFF COEFFICIENT   =       0.99         0.46           0.84
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0009) |   Area    (ha)=   3.48
|ID= 1 DT= 5.0 min |   Total Imp(%)=  85.00   Dir. Conn.(%)=  68.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.96         0.52
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=     152.32        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      45.69        84.27
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       4.50 (ii)   15.95 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.23         0.07
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.30         0.12          0.416 (iii)
     TIME TO PEAK    (hrs)=      12.00        12.00          12.00
     RUNOFF VOLUME    (mm)=     105.16        42.76          85.19
     TOTAL RAINFALL   (mm)=     106.73       106.73         106.73
     RUNOFF COEFFICIENT   =       0.99         0.40           0.80
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0013) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0007):     1.36   0.167    12.00    90.01
        + ID2= 2 (0009):     3.48   0.416    12.00    85.19
          ==================================================
          ID = 3 (0013):     4.84   0.583    12.00    86.54
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| RESERVOIR (0012) |
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.3000      0.1050
                          0.0070     0.0074   |   0.5300      0.1375
                          0.0074     0.0810   |   1.8000      0.2179
                          0.2000     0.1000   |   0.0000      0.0000
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                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
     INFLOW : ID= 2 (0013)      4.840      0.583     12.00      86.54
     OUTFLOW: ID= 1 (0012)      4.840      0.508     12.00      86.49
 
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 87.05
                   TIME SHIFT OF PEAK FLOW         (min)=  0.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.1355
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0008) |   Area    (ha)=   0.18
|ID= 1 DT= 5.0 min |   Total Imp(%)=  28.00   Dir. Conn.(%)=  28.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.05         0.13
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      34.64        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      45.69        32.41
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       1.85 (ii)   18.64 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.32         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.01          0.017 (iii)
     TIME TO PEAK    (hrs)=      11.42        12.00          12.00
     RUNOFF VOLUME    (mm)=     105.16        27.25          49.06
     TOTAL RAINFALL   (mm)=     106.73       106.73         106.73
     RUNOFF COEFFICIENT   =       0.99         0.26           0.46
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD  (0011) |   Area    (ha)=   0.04
|ID= 1 DT= 5.0 min |   Total Imp(%)=  78.00   Dir. Conn.(%)=  78.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.03         0.01
     Dep. Storage     (mm)=       1.57         4.67
     Average Slope     (%)=       1.00         0.50
     Length            (m)=      16.33        40.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      45.69        32.41
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       1.18 (ii)   17.97 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.33         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.00         0.00          0.005 (iii)
     TIME TO PEAK    (hrs)=      11.33        12.00          12.00
     RUNOFF VOLUME    (mm)=     105.16        27.25          86.35
     TOTAL RAINFALL   (mm)=     106.73       106.73         106.73
     RUNOFF COEFFICIENT   =       0.99         0.26           0.81
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
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       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES:
            Fo   (mm/hr)= 76.20           K  (1/hr)=  4.14
            Fc   (mm/hr)= 13.20     Cum.Inf.   (mm)=  0.00
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0010) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (0011):     0.04   0.005    12.00    86.35
        + ID2= 2 (0012):     4.84   0.508    12.00    86.49
          ==================================================
          ID = 3 (0010):     4.88   0.513    12.00    86.49
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
 
--------------------
| ADD HYD   (0010) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0010):     4.88   0.513    12.00    86.49
        + ID2= 2 (0008):     0.18   0.017    12.00    49.06
          ==================================================
          ID = 1 (0010):     5.06   0.529    12.00    85.16
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------
  
 FINISH
============================================================================================
===============

Page 79
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m m
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85.15 0 0

85.20 7.2 0.2

85.40 85.4 9.4

85.60 243.7 42.3

85.80 2374.7 304.2

86.00 2681.2 809.8

86.20 2975.4 1375.4

86.40 3285.6 2001.5

86.45 3828.4 2179.4

Surface Storage Table for Area A-1
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Stage Storage Curve: Area A-1
Surface Storage in SWM Facility



ABCO, SWM Facility

BROAD CRESTED WEIR

JOB NO. 113093

Broad Crested Weir

Q (m3
/s) = C x L x H

(3/2)

Weir Coefficeint 1.84

Bottom Width (m) 3.2

Bottom of Weir Elevation (m) 86.00

Water Level Elevation

(m)  (m
3
/s) (L/s)

86.00 0.000 0.0

86.05 0.066 65.8

86.10 0.186 186.2

86.15 0.342 342.1

86.20 0.527 526.6

86.25 0.736 736.0

86.30 0.967 967.5

86.35 1.219 1219.2

86.40 1.490 1489.6

86.45 1.777 1777.4

Flow Rate Over Weir

Prepared By:

NOVATECH ENGINEERING CONSULTANTS LTD.

Date: October 7,2014 M:\2013\113093\DATA\Calculations\Sewer Calcs\SWM\Weir Calcs.xlsx
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IPEX Inlet Control Device Information 



IPEX Tempest
TM

Inlet Control Devices
Municipal Technical Manual Series 

Vol. I, 2nd Edition

© 2012 by IPEX. All rights reserved. No part of this book may 
be used or reproduced in any manner whatsoever without prior
written permission. For information contact: IPEX, Marketing, 2441
Royal Windsor Drive, Mississauga, Ontario, Canada, L5J 4C7.

The information contained here within is based on current
information and product design at the time of publication and is
subject to change without notification. IPEX does not guarantee or
warranty the accuracy, suitability for particular applications, or
results to be obtained therefrom.
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PRODUCT INFORMATION: TEMPEST LOW, MEDIUM FLOW (LMF) ICD
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Purpose
To control the amount of storm water runoff entering a sewer
system by allowing a specified flow volume out of a catch basin
or manhole at a specified head. This approach conserves pipe
capacity so that catch basins downstream do not become
uncontrollably surcharged, which can lead to basement floods,
flash floods and combined sewer overflows.  

Product Description
Our LMF ICD is designed to accommodate catch basins or
manholes with sewer outlet pipes 6" in diameter and larger.
Any storm sewer larger than 12" may require custom
modification. However, IPEX can custom build a TEMPEST
device to accommodate virtually any storm sewer size.

Available in 14 preset flow curves, the LMF ICD has the ability
to provide flow rates: 2lps – 17lps (31gpm – 270gpm)

Product Function
The LMF ICD vortex flow action allows the LMF ICD to provide
a narrower flow curve using a larger orifice than a conventional
orifice plate ICD, making it less likely to clog. When comparing
flows at the same head level, the LMF ICD has the ability to
restrict more flow than a conventional ICD during a rain event,
preserving greater sewer capacity.

Product Construction
Constructed from durable PVC, the LMF ICD is light weight
8.9 Kg (19.7 lbs).

Product Applications
Will accommodate both square and round applications:

Round ApplicationSquare Application

+

=

Spigot CB
Wall Plate

Universal
Mounting
Plate Hub
Adapter

Universal
Mounting Plate
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Chart 1: LMF 14 Preset Flow Curves
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Chart 2: LMF Flow vs. ICD Alternatives
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PRODUCT INSTALLATION
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Instructions to assemble a TEMPEST LMF ICD
into a Square Catch Basin:

STEPS:

1.  Materials and tooling verification:

• Tooling: impact drill, 3/8" concrete bit, torque
wrench for 9/16" nut, hand hammer, level, and marker. 

• Material: (4) concrete anchor 3/8 x 3-1/2, (4) washers,
(4) nuts, universal mounting plate, ICD device.

2.  Use the mounting wall plate to locate and mark the hole
(4) pattern on the catch basin wall. You should use a
level to ensure that the plate is at the horizontal. 

3.  Use an impact drill with a 3/8" concrete bit to make the
four holes at a minimum of 1-1/2" depth up to 2-1/2".
Clean the concrete dust from the holes.

4. Install the anchors (4) in the holes by using a hammer.
Thread the nuts on the top of the anchors to protect the
threads when you hit the anchors with the hammer.
Remove the nuts from the ends of the anchors.

5. Install the universal mounting plate on the anchors and
screw the 4 nuts in place with a maximum torque of
40 N.m (30 lbf-ft). There should be no gap between the
wall mounting plate and the catch basin wall.

6. From the ground above using a reach bar, lower the ICD
device by hooking the end of the reach bar to the handle
of the ICD device. Align the triangular plate portion into
the mounting wall plate. Push down the device to be sure
it has centered in to the universal mounting plate and
has created a seal.

Instructions to assemble a TEMPEST LMF ICD
into a Round Catch Basin:

STEPS:

1. Materials and tooling verification.

• Tooling: impact drill, 3/8" concrete bit, torque wrench
for 9/16" nut, hand hammer, level and marker. 

• Material: (4) concrete anchor 3/8 x 3-1/2, (4) washers
and (4) nuts, spigot CB wall plate, universal mounting
plate hub adapter, ICD device.

2. Use the spigot catch basin wall plate to locate and mark
the hole (4) pattern on the catch basin wall. You should
use a level to ensure that the plate is at the horizontal. 

3. Use an impact drill with a 3/8" concrete bit to make the
four holes at a depth between 1-1/2" to 2-1/2".
Clean the concrete dust from the holes.

4. Install the anchors (4) in the holes by using a hammer.
Thread the nuts on the top of the anchors to protect the
threads when you hit the anchors with the hammer.
Remove the nuts from the ends of the anchors.

5. Install the CB spigot wall plate on the anchors and screw
the 4 nuts in place with a maximum torque of 40 N.m
(30 lbf-ft). There should be no gap between the spigot
wall plate and the catch basin wall.

6. Apply solvent cement on the hub of the universal
mounting plate, hub adapter and the spigot of the CB
wall plate, then slide the hub over the spigot. Make sure
the universal mounting plate is at the horizontal and its
hub is completely inserted onto the spigot. Normally, the
corners of the universal mounting plate hub adapter
should touch the catch basin wall.

7. From ground above using a reach bar, lower the ICD
device by hooking the end of the reach bar to the handle
of the ICD device. Align the triangular plate portion into
the mounting wall plate. Push down the device to be sure
it has centered in to the mounting plate and has created
a seal.

• Verify that the outlet pipe doesn’t protrude into the
catch basin. If it does, cut down the pipe flush to the
catch basin wall.

• Call your IPEX representative for more information or
if you have any questions about our products.

WARNING

• Verify that the outlet pipe doesn’t protrude into the
catch basin. If it does, cut back the pipe flush to the
catch basin wall.

• The solvent cement which is used in this installation
is to be approved for PVC.

• The solvent cement should not be used below 0°C
(32°F) or in a high humidity environment. Refer to
the IPEX solvent cement guide to confirm the
required curing time or visit the IPEX Online Solvent
Cement Training Course available at www.ipexinc.com. 

• Call your IPEX representative for more information or
if you have any questions about our products.

WARNING
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General
Inlet control devices (ICD’s) are designed to provide flow
control at a specified rate for a given water head level and also
provide odour and floatable control. All ICD’s will be IPEX
Tempest or approved equal.

All devices shall be removable from a universal mounting plate.
An operator from street level using only a T-bar with a hook will
be able to retrieve the device while leaving the universal
mounting plate secured to the catch basin wall face. The
removal of the TEMPEST devices listed above must not require
any unbolting or special manipulation or any special tools.  

High Flow (HF) Sump devices will consist of a removable
threaded cap which can be accessible from street level with
out entry into the catchbasin (CB). The removal of the threaded
cap shall not require any special tools other than the operator’s
hand.  

ICD’s shall have no moving parts.

Materials
ICD’s are to be manufactured from Polyvinyl Chloride (PVC) or
Polyurethane material, designed to be durable enough to
withstand multiple freeze-thaw cycles and exposure to harsh
elements.

The inner ring seal will be manufactured using a Buna or
Nitrile material with hardness between Duro 50 and Duro 70.

The wall seal is to be comprised of a 3/8" thick Neoprene
Closed Cell Sponge gasket which is attached to the back of the
wall plate.

All hardware will be made from 304 stainless steel.

Dimensioning
The Low Medium Flow (LMF), High Flow (HF) and the High
Flow (HF) Sump shall allow for a minimum outlet pipe
diameter of 200mm with a 600mm deep Catch Basin sump. 

Installation
Contractor shall be responsible for securing, supporting and
connecting the ICD’s to the existing influent pipe and
catchbasin/manhole structure as specified and designed by the
Engineer.

PRODUCT TECHNICAL SPECIFICATION
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CDS Oil-Grit Separator Information 
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Steve Matthews

From: George Gebara <george@echelonenvironmental.ca>

Sent: September-21-15 4:31 PM

To: Steve Matthews

Subject: RE: CDS Sizing Request - Ahlul Bayt Centre

Attachments: Ahlul Bayt Center, Ottawa (Novatech 09-2015).pdf

Steven, 

 

Here you go. 

 

Additional information : 

Unit 
Sump 

Volume (m3) 
Total Holding 
Volume (m3) 

Oil Capacity 
(L) 

        

PMIU20_15_4i 1.016 1.773 232 

PMSU20_15_4  1.016 1.773 232 

PMSU20_15_5 1.668 2.826 313 

PMSU20_15_5ES 2.039 3.197 313 

PMSU20_15_6 2.402 4.050 414 

 

The _4, _5 and _6 are for manhole sizes. For this unit a 4 foot (1200 mm) is sufficient 

The es is for extended sump, again for thsi unit, a normal sump is sufficient 

The “I” unit is a direct inlet unit (grated cover) 

 

Standard industry warranty and site visits. 

 

Budget prices are: _4 unit at 2 M is $15500 plus taxes and at 4 M is $16500 plus taxes. 

 

 

 
George Gebara, B. Eng. 

Project Manager, Eastern Ontario 

Echelon Environmental Inc. 

cel: (613)298-5725 

head office: (905)948-0000 

fax: (905)948-0577 

www.echelonenvironmental.ca 

 

 

 

From: Steve Matthews [mailto:S.Matthews@novatech-eng.com]  

Sent: September-21-15 3:45 PM 
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To: George Gebara 

Subject: RE: CDS Sizing Request - Ahlul Bayt Centre 

 

Hi George, 

 

I just wanted to follow up on the OGS sizing for this project. We are not under a tight deadline right now, but I do 

anticipate that we will need to have something for submission to the City of Ottawa shortly. Can you please provide me 

with an update on the status of this request and let me know when we might receive the confirmation of sizing. If there 

is any further information that you need from me, please do not hesitate to call. 

 

Thanks, 

Steve 

 

 

Stephen Matthews, Design / Drafting Technologist 

NOVATECH Engineers, Planners & Landscape Architects 

240 Michael Cowpland Drive, Suite 200, Ottawa, ON, K2M 1P6  |  Tel: 613.254.9643 x 223  |  Fax: 613.254.5867 

The information contained in this email message is confidential and is for exclusive use of the addressee. 

 

From: George Gebara [mailto:george@echelonenvironmental.ca]  

Sent: August-27-15 3:30 PM 

To: Steve Matthews <S.Matthews@novatech-eng.com> 

Subject: RE: CDS Sizing Request - Ahlul Bayt Centre 

 

With apologies. I have not forgotten, we are working on it and will have a submittal for you soon. 

 

As the flow will be limited to 7.4 l/sec into the OGS, our smallest unit will suffice. However, if the net flow (as a result of 

area and I) is large, sediment accumulation may be high. As such, we will verify if an extended sump is needed, or if the 

unit must be stepped up in manhole size. 

 

Once again, my apologies and I will get back to you 

 

Ahlul bayt…should be “ahl ul bayt”…”people/owners/family of the house” is the simple translation….this phrase has 

broad meaning and you can extend it to mean “heaven”…I am guessing a religious center. Interesting. 

 

Georges 

 

 
George Gebara, B. Eng. 

Project Manager, Eastern Ontario 

Echelon Environmental Inc. 

cel: (613)298-5725 

head office: (905)948-0000 

fax: (905)948-0577 

www.echelonenvironmental.ca 
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From: Steve Matthews [mailto:S.Matthews@novatech-eng.com]  

Sent: August-24-15 11:34 AM 

To: George Gebara 
Cc: Bryan Orendorff; Francois Thauvette 

Subject: CDS Sizing Request - Ahlul Bayt Centre 

 

Hi George, 

 

We are currently working on another project in Ottawa that requires an oil/grit separator unit. The project is for the 

Ahlul Bayt Centre and is located in a developed industrial area at 3095 Albion Road in the City of Ottawa. The project 

details are as follows: 

 

Total Tributary area =  4.84 ha (this area includes a site area of 1.37 ha [at 90% impervious] and an off-site tributary area 

of 3.47 ha [at 80% impervious] the off-site areas are simply being conveyed and do not require treatment) 

Total Imperviousness = 83% 

Time of concentration = 10min 

IDF Curve = City of Ottawa (104.2mm/hr Intensity for 5yr) (178.6mm/hr Intensity for 100yr) 

 

We have a requirement to provide a level of quality control treatment to meet the MOE ‘Enhanced Protection’ 

guidelines (i.e. 80% TSS removal and 90% of annual runoff treated) for the on-site areas only. The oil/grit separator will 

be installed on a new 300mm dia. PVC pipe with 90 degrees of separation through the structure and approximately 

1.25m of cover on the pipes. A standard particle distribution (Fines) should be adequate for the design. 

 

The peak design flow will be set at only 7.4 L/s based on the City's stringent requirements for the Sawmill Creek sub-

watershed. As a result, there will be significant upstream attenuation in a linear SWM facility and a vortex type ICD 

within the parking lot storm structure immediately upstream of the OGS. This should significantly reduce the amount of 

suspended solids reaching the OGS. Flows for the 1:5yr event and larger will by-pass the OGS completely and be 

controlled and conveyed from the site via a concrete control weir directing flows to the off-site outlet ditch. 

 

       

     OTTHTYMO  

     Rating Curve 

 Surface Storage Table for Area A-1  Release Storage 

 
Elevation Surface Area 

Cumulative 

Volume 

 Rate Volume 

  (m3/s) (ha-m) 

 m m2 m3      

 85.15 0 0  0.0000 0.00000 

 85.20 7.2 0.2  0.0070 0.00002 

 85.40 85.4 9.4  0.0074 0.00094 

 85.60 243.7 42.3  0.6000 0.00423 

 85.80 2374.7 304.2  0.7700 0.03042 

 86.00 2681.2 809.8  0.8000 0.08098 

 86.20 2975.4 1375.4  1.1100 0.13754 

 86.40 3285.6 2001.5  1.8000 0.20015 

 86.45 3828.4 2179.4  2.0000 0.21794 

       

 

Can you please size a CDS unit for us and provide the design details as well as an approximate cost estimate. I have 

attached a preliminary sketches of the site showing the proposed location of the unit and the site grading with the 

linear SWM facility. Thank you for your time and consideration in this matter. If there is any further information you 

require, please do not hesitate to call. 
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Regards, 

Steve 

 

Stephen Matthews, Design / Drafting Technologist 

NOVATECH Engineers, Planners & Landscape Architects 

240 Michael Cowpland Drive, Suite 200, Ottawa, ON, K2M 1P6  |  Tel: 613.254.9643 x 223  |  Fax: 613.254.5867 

The information contained in this email message is confidential and is for exclusive use of the addressee. 
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Sept.21, 2015 

Mr. Stephen Matthews 
Novatech Engineering Consultants Ltd 
240 Michael Cowpland Drive, Suite 200 
Ottawa, ON K2M 1P6  
 
Subject:  Submittal for CDS PMSU 20_15_4 
Project: Ahlul Bayt Center,Ottawa ON. 
 
Mr. Mathews, 
 
Echelon Environmental is pleased to offer this detailed submittal package for approval of the CDS 
PMSU 20_15_4 
  

The proposed CDS PMSU unit was designed based on the following parameters sent to Echelon by 
Novatech Engineering Consultants Ltd. 

Design Parameters 

 
Drainage Area:  1.37 ha 

Imperviousness:  90% 
 Runoff Coefficient:  0.84 (Calculated) 

Release rate 7.4 l/sec 
Time of Concentration:  10  minutes (Assumed) 

Target Particle Size Distribution:  Fine  Distribution (see appendix I) 
MOE Treatment Level:  Normal (80% TSS Removal, 90% of flow treated) 

Peak Flow to OGS:  TBD 
 

Our TSS removal calculation can be found in Appendix I.  As indicated on the calculation, the CDS 
unit has been selected to capture 80% TSS on an average annual basis and treat 90% of the site runoff.  
As noted on the calculation, the TSS removal efficiency was based on a Fine PSD and Based on 42 
years of hourly rainfall data from Canadian Station 6105976, Ottawa ON. . Appendix I also the 
validation against the chosen PSD.  

TSS Removal Calculation 

Appendix II shows the anticipated grit load/cleaning cycle. 
 

 PMSU 20_15_4 reference drawing is in Appendix III. Full Submittal drawing available upon request. 
Cutsheet /Reference Drawing 

 

The proposed CDS PMSU unit has been is designed to Canadian Highway Bridge Design Code 
(CHBDC) loadings. All concrete components are manufactured at an OPS pre-qualified plant. 

Structural Design 

 

Currently over 2000 CDS units installed throughout Ontario with single units treating drainage areas 
ranging from 0.1 ha to 50 ha.  The CDS Stormwater Treatment System is an approved product in 
Ontario and is servicing various jurisdictions throughout the province. 

Approval Background 
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Approval of the CDS Technology for TSS Removal 
NJDEP – CDS has met NJDEP’s testing requirements and is a re-certified product as of January, 2015. 
It is also the only Oil/Grit Separator to have achieved Tier One and Tier Two testing with approved 
scour testing as of January, 2015.  
Ministry of Environment - The Ministry of Environment (MOE) has reviewed the system and has 
provided Certificate of Approval/Environmental Compliance, (see Appendix IV). Approvals are for 
sites using CDS units to achieve Level 1 (80% TSS Removal, 90% Runoff Treated) treatment.   
Ontario Provincial Standards – Ontario Provincial Standards’ (OPS) Special Review Committee for the 
approval of oil/grit separators in municipal roadway applications, standardized a review process for all 
municipalities. CDS has been reviewed and approved by OPS.  Certification is attached, Appendix IV. 

Conventional oil-grit separators rely solely on gravity for grit separation. By contrast, CDS units utilize 
multiple hydraulic techniques to allow large flows to be processed in a compact footprint.  These 
processes include gravity, swirl concentration and a patented inertial based screening process.  In a 
CDS system, the energy in the storm flow is used to enhance separation, thereby allowing for a much 
more compact treatment chamber. 

System Features 

 

The CDS system removes 100% of the buoyant and neutrally buoyant material larger than 2.4mm up to 
the treatment flowrate.  The system also incorporates a riser tube on top of the treatment chamber that 
extends beyond the high water condition to maintain the capture of buoyant material during peak 
events and temporary backwater conditions.  

Floatables Containment 

CDS units are capable of capturing and retaining hydrocarbons with its integral oil baffle design. CDS 
units were tested and demonstrated to be greater than 99% effective in controlling dry-weather 
accidental oil spills. 

Hydrocarbon Capture 

CDS units have an internal by-pass weir and are capable of by-passing peak design storm events.  CDS 
units are custom designed for each site based on the specific hydraulic requirements. 

Internal High Flow By-Pass Capability 

CDS units have a separate treatment chamber and grit storage sump chamber.  With this design feature, 
the geometry of the treatment chamber is not impacted by accumulated grit, and the independent sump 
chamber volume can be optimized to capture the estimated accumulated grit in between maintenance 
cycles. 

Sump is Separate from the Treatment Chamber 

 

Echelon Environmental provides a full Operations and Maintenance Manual with as-built drawings 
included for all CDS units.  Echelon Environmental also offers a comprehensive Inspection and 
Maintenance Program to assist owners in establishing long term maintenance for their separators. 

Inspection and Maintenance 

 
 
 
We trust this submittal fully addresses all the tender requirements for the oil-grit separator. 
 
Yours Truly, 
Echelon Environmental Inc. 
George Gebara, B.Eng - Project Manager 
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APPENDIX I 
CDS TSS REMOVAL CALCULATIONS 

PSD VALIDATION 
 



Project Name: Ahlul Bayt Centre Engineer: Novatech

Location: Ottawa, ON Contact: Stephen Matthews

OGS #: OGS Report Date: 28-Aug-15

Area 1.37 ha 215

Weighted C 0.84 (assumed) (select from Rainfall Data column D)

Orifice Control 7.4 L/s Particle Size Distribution FINE

CDS Model 2015 (select from pulldown) 20 l/s

Rainfall 

Intensity
1 

(mm/hr)

Percent 

Rainfall 

Volume
1

Cumulative 

Rainfall 

Volume

Total 

Flowrate 

(l/s)

Treated 

Flowrate (l/s)

Operating 

Rate (%)

Removal 

Efficiency 

(%)

Incremental 

Removal (%)

0.5 9.2% 9.2% 1.6 1.6 8.1 96.5 8.8

1.0 10.6% 19.8% 3.2 3.2 16.1 94.2 10.0

1.5 9.9% 29.7% 4.8 4.8 24.2 91.9 9.1

2.0 8.4% 38.1% 6.4 6.4 32.3 89.6 7.5

2.5 7.7% 45.8% 7.4 7.4 37.3 88.2 6.8

3.0 5.9% 51.7% 7.4 7.4 37.3 88.2 5.2

3.5 4.4% 56.1% 7.4 7.4 37.3 88.2 3.8

4.0 4.7% 60.7% 7.4 7.4 37.3 88.2 4.1

4.5 3.3% 64.0% 7.4 7.4 37.3 88.2 2.9

5.0 3.0% 67.1% 7.4 7.4 37.3 88.2 2.7

6.0 5.4% 72.4% 7.4 7.4 37.3 88.2 4.7

7.0 4.4% 76.8% 7.4 7.4 37.3 88.2 3.8

8.0 3.5% 80.3% 7.4 7.4 37.3 88.2 3.1

9.0 2.8% 83.2% 7.4 7.4 37.3 88.2 2.5

10.0 2.2% 85.3% 7.4 7.4 37.3 88.2 1.9

15.0 7.0% 92.3% 7.4 7.4 37.3 88.2 6.2

20.0 4.5% 96.9% 7.4 7.4 37.3 88.2 4.0

25.0 1.4% 98.3% 7.4 7.4 37.3 88.2 1.3

30.0 0.7% 99.0% 7.4 7.4 37.3 88.2 0.6

35.0 0.5% 99.5% 7.4 7.4 37.3 88.2 0.4

40.0 0.5% 100.0% 7.4 7.4 37.3 88.2 0.5

45.0 0.0% 100.0% 7.4 7.4 37.3 88.2 0.0

50.0 0.0% 100.0% 7.4 7.4 37.3 88.2 0.0

90.1

6.5%

83.6%

99.0%

1 - Based on 42 years of hourly rainfall data from Canadian Station 6105976, Ottawa ON

2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION

Rainfall Station #

CDS Treatment Capacity

Removal Efficiency Adjustment
2
 = 

Predicted % Annual Rainfall Treated = 

BASED ON THE RATIONAL RAINFALL METHOD

Predicted Net Annual Load Removal Efficiency = 

BASED ON A FINE PARTICLE SIZE DISTRIBUTION
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CDS Stormwater Treatment Unit Performance 
 

Table 1. Fine Particle Size Distribution (PSD) 
 

Particle Size 
(μm) 

% of Particle 
Mass 

< 20 20 
20 – 40 10 
40 – 60 10 
60 – 130 20 

130 – 400 20 
400 – 2000 20 

 
 
Removal Efficiencies – CDS Unit Testing Under Various Flow Rates 
The following performance curves are based on controlled tests using a full scale CDS 
Model PMSU20_20 (2400 micron screen), 1.1-cfs (494-gpm) capacity treatment unit.   

CDS Unit Performance Curve for Ecology PSD
Fine Distribution
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Figure 1.  CDS Unit Performance for Fine PSD 
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CDS Unit Performance Testing Protocol 

 
Tests were conducted using two types of sand – U.S. Silica OK-110 and UF sediment 
(a mixture of U.S. Silica sands).  Particle size gradations for the two types of sand are 
illustrated in Figure 2. 
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Figure 2. Test material particle size gradations - CDS Model PMSU20_20 test 

(Analytical results provided by MACTEC Engineering and Consulting Inc. FL  
ASTM D-422 with Hydrometer method) 

 
 
The influent concentration (mg/L) for the test was set at 200-mg/L and verified from 
slurry feeding.  Effluent samples were taken at fixed time intervals during each test run 
at various flow rates.  The composite effluent samples were sent to Test American 
Analytical Testing Lab, OR for TSS analysis (ASTM D3977-97).   
 
TSS removal rates for the specified PSD (d50 of 90 µm) under various flow rates were 
calculated from Figure 2 shows the removal efficiency as a function of operating flow 
rate.  This removal efficiency curve as a function of percent flow rate can be applied to 
all CDS unit models.  
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APPENDIX II 
ANTICIPATED GRIT LOAD/CLEANING CYCLE 

 
 
 
 
 
 
 



Engineer: Novatech Engineeirng Project: Ahlul Bayt Centre

Contact: Mr/ S. Mathews P.Eng Model: PMSU20_15_4 

Report Date: OGS Location: OGS 1

1.37 ha

90 %

0.84

Assumptions:

1.  Annual Rainfall 919 mm

2.  Typical Grit Concentration 300 mg/l

3.  Apparent Grit Density 1.7 kg/l (estimated)

4.  Grit Capture Efficiency 50%

Runoff Volume = Area x Rainfall Depth x Runoff Coefficient = 10,576           cu.m

Grit Collected = Grit Concentration x Runoff Volume x Grit Capture Efficiency = 1,586             kg

Grit Volume = Mass / Apparent Density = 933         litres or 0.933             cu.m

Therefore it can be expected that this site will generate approximately 0.933cu.m of grit annually.

1.016 cu.m

Therefore the design sump capacity will accommodate a cleaning frequency of one time per 24 months.

Estimate of Annual Grit Collection

Area : 

Imperviousness : 

Runoff Coefficient : 

Sump Capacity of CDS unit = 
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APPENDIX III 
CDS PMSU 20_15_4 Cutsheet/Reference DRAWING 
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APPENDIX IV 

Ontario Provincial Standards Approval 
MOE Certificate 
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Engineering Drawings 
 










