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1. Introduction  

1.1 Project Description 

The Greer Galloway Group has been retained to provide engineering services to support the development of the 4.87 ha 
property located off of County Road 28, immediately south of the intersection of Massassauga Road and County Road 28 in 
Prince Edward County. The legal description is Part of Lot 61, Concession 1, Township of Ameliasburgh Part 2 Plan 47R-
7790. 
 
This report has been prepared in consideration of stormwater management (SWM) criteria to support a plan of subdivision 
and addresses the potential effects of the proposed development on water quality, water quantity, erosion and provides 
recommendations for stormwater conveyance.  

1.1.1 Standards and Guidelines  

Prince Edward County does not have specific technical guidelines to follow related to Stormwater Management. In keeping 
with the Quinte Conservation Planning Act Review Policy, it will need to be demonstrated that the proposed development of 
the property will, at a minimum, meet the Provincial guidelines established by the Ministry of the Environment, Conservation 
and Parks. Therefore, Greer Galloway has considered the following standards and guidelines: 

 Stormwater Management Planning and Design Manual - Ministry of the Environment, 2003;  

 Low Impact Development Stormwater Management Planning and Design Guide (Toronto and Region Conservation 
Authority/Credit Valley Conservation, 2010); and 

 MTO Drainage Management Manual – Ministry of Transportation, 1997;  

1.2 Design Criteria 

The design criteria for the stormwater management system are based on the requirements of Quinte Conservation and 
Ministry of the Environment and Climate Change (MECP). Recommendations for Best Management Practices (BMPs) are 
based on the Low Impact Development Stormwater Management Planning and Design Guide. The key design criteria are 
listed below: 

The proposed development drains to a wetland that leads into the Bay of Quinte, therefore the Water Quality Target will need 
to meet Enhanced (Level 1) treatment as defined by the MECP; 

Water Quantity Targets include three sub-criteria: 

 Flood Flow Management Criteria are specified to reduce the impacts of flooding under high-intensity rain events. Due 
to the proximity of the nearby wetland and the Bay of Quinte (discharging within 200 metres), water attenuation within 
the wetland is not a concern. Therefore, flood flow management criteria have not been considered as a requirement 
for this development.  

 Discharge to Municipal System Criteria are specified to ensure that the existing drainage infrastructure is not over-
loaded by the subject development. Since the development outlets directly to the wetland, these criteria will only apply 
to the conveyance methods for the proposed development itself. Roadside ditches have been designed for this project 
as the minor system and have therefore been designed to convey flows from the contributing area for all events up to 
and including the 1 in 5 year storm. An Emergency Overland Flow Route shall be designed to ensure that runoff from 
all storm events up to and including the 1 in 100 year storm are conveyed safely offsite without causing any significant 
flooding. 

 Erosion Control Criteria are specified when a development will discharge within 200 metres of a watercourse or 
waterbody. The proposed development does discharge directly into the wetland, therefore erosion control criteria will 
need to be addressed. Site specific erosion control criteria are typically addressed on a case-by-case basis. As a 
primary target, water velocities need to be reduced to non-erosive levels to minimize potential impacts to the 
downstream water body.  
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2. Existing Conditions 

2.1 Existing Drainage 

The proposed 4.87 ha development site is located on the west side of County Road 28, immediately south of the intersection 
of Massassauga Road and County Road 28, in Prince Edward County. The development site, shown in Figure 2.1 below is 
an untended field with tall grasses. The property is currently zoned low-density residential. The site is bound by woodland to 
the northwest, and west, low density residential properties to the north and west and wetland to the south. The site slopes 
gently from north to south. Runoff is conveyed southwards as sheet flow towards the wetland which ultimately outlets to the 
Bay of Quinte. Some areas of external drainage from adjacent properties may be conveyed overland across the site as well.  

2.2 Existing Soils 

Greer Galloway has completed a geotechnical investigation in May of 2020 for the subject site. Refer to Appendix C enclosed 
at the back of this report for a copy of the Geotechnical data. Based on data from soil testing performed by Greer Galloway, 
the soil onsite is composed of silty sand with some gravel and clay. Based on soil composition the site has been assigned to 
hydrologic soil group B and a corresponding runoff curve number (CN) value of 65.  
 

 

Figure 2-1: Property Aerial View 

 

3. Proposed Development  

3.1 Development Concept 

The proposed development will include a new 280 metre long municipal right-of-way that runs east to west, intersecting County 
Road 28 and terminating as a temporary turning circle at the western limit of the subject property. 11 new homes with an 
average lot size of approximately 0.4 ha will be serviced by the proposed right-of-way. Each lot has been assumed to have 
the following approximate coverage’s: 

 Homes will have a 195 m2 footprint (this is assuming the inclusion of a garage). 

 Driveways will be hard surfaced and have areas of 150 m2. 

 The remaining area will be maintained (cut) lawns. 

Municipal water and private septic systems are proposed to meet water and wastewater demand requirements. Yard swales 
will be designed to capture storm runoff from the lots and direct it to the right-of-way. 
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The right-of-way will need to provide utility for hydro and communication services. Roadside ditches will provide conveyance 
for stormwater runoff from the site.  

3.2 Proposed Drainage 

Minor system flows (5 year flood and less) are to be conveyed by right-of-way ditches on the north and south sides of the new 
road. Major system flows (100 year flood) will be conveyed within the right-of-way limits, ensuring that ponding on the roadway 
surface does not exceed 300 mm. The ditches and roadway will direct flows to the eastern extent of the site, from there a 
drainage swale along the eastern border of lot 11 will direct flows to the wetland (see Figure 3-1 below). Runoff will be 
conveyed from the north ditch under the road to the drainage swale via a culvert sized to convey the minor storm flow. The 
roadside ditches and drainage swale have been designed as enhanced grass swales to provide Enhanced (Level 1) Quality 
Treatment for the 4 hour 25 mm storm, as per MECP requirements. 
 
Post development the proposed site will not be accepting runoff from the external lands to north as it does currently. A cutoff 
swale will be constructed along the northern border of the site traveling east to west and then south to the wetland, preventing 
runoff from outside the property from travelling onto the site. Ultimately the diverted runoff will end up in the same location 
(the wetland) and the diversion will have adequate capacity to convey the 100 year event, causing no increase in flood risk. 
  
The development site has been divided into a north and south catchment for modelling purposes. The north catchment is 
designed for determining flows to the north ditch and will receive runoff from the four lots on the north side of the proposed 
right-of-way, as well as flows from the northern half of the right-of-way itself. The south catchment is designed for 
determining flows to the south ditch and will receive runoff from the seven lots on the south side of the proposed right-of-
way, as well as flows from the southern half of the right-of-way. As the backyards of the south lots will remain entirely 
pervious surface, runoff from there will be allowed to continue to drain south toward the wetland. The modelling has been 
performed allowing for the front 50 m of the south lots to drain to the road. Additionally, a full site catchment will be included 
in the modelling that represents the entire site and will be used to assess the ability of the right-of-way to convey major 
storm flows and the drainage swale. 
 

 

Figure 3-1:  Proposed Development 

South Catchment 

North Catchment 

Outlet Swale 
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4. Hydrologic Modelling  

Hydrologic modelling has been completed using Visual OTTHYMO software. Visual OTTHYMO is a widely accepted modelling 
software that is able to model both urban and rural watersheds.  
 
Several design storm distributions and durations were considered for analysis of the site. As illustrated by Table 4-2 below, 
the 24 hour SCS Type II storm distribution produced the greatest peak flows. The design storms were synthesized using a 
ten-minute time step as per standard practice and based on intensity-duration-frequency (IDF) data provided by the MTO. 
The resulting rainfall hyetographs were used as storm files in the Visual OTTHYMO hydrological models.  
 
Further information regarding the design storms can be found within the Otthymo detailed outputs in Appendix A.   
 
 
 
 
 
 
 
 
The peak runoff flows from the post-development catchments as determined using OTTHYMO, are presented in the Table 4-
1 below.  Figure 4-1 illustrates the OTTHYMO model schematic. 
 

Table 4-2: Peak Flows – Post-Development 

Storm 
Peak Flows (m3/s) 

North Catchment South Catchment Full Site Catchment 
4 hr 25 mm 0.0129 0.0180 0.0249 

5 yr. 4 hr. CHC 0.0429 0.0594 0.0821 
5 yr. 6 hr. AES 0.0191 0.0196 0.0386 

5 yr. 12 hr. AES 0.0152 0.0155 0.0304 
5 yr. 24 hr. SCS 0.0622 0.0733 0.1231 
100 yr. 4 hr. CHC 0.0956 0.1212 0.1877 
100 yr. 6 hr. AES 0.0495 0.0495 0.0987 

100 yr. 12 hr. AES 0.0383 0.0381 0.0766 
100 yr. 24 hr. SCS 0.1888 0.1973 0.3736 

 

 

Figure 4-1: Site OTTHYMO Schematic 

5. Conveyance and Quality Treatment 

5.1 Quality Treatment and Minor System Flows 

The site runoff will be conveyed by sheet flow to the roadside ditches which will function as enhanced grass swales, where 
the quality treatment will be provided. The runoff will continue to the full site drainage swale which will outlet to the wetland 

Table 4-1: Summary of Catchment Properties 

Catchment Catchment Type Area (ha.) Initial Loss (mm) CN TIMP (m2/m2) XIMP (m2/m2) 
North StandHyd 1.56 10.3 65 0.178 0.10 
South StandHyd 1.46 10.3 65 0.262 0.15 

Full Site StandHyd 3.02 10.3 65 0.218 0.10 
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and will also function as an enhanced grass swale. The enhanced grass swales have been designed to MECP design 
standards and will provide the required enhanced Level 1 treatment.  
 
Table 5-1 below lists the grass swale design guidelines for enhanced grass swales. The north and south ditches are designed 
to be V-Shaped swales, with side slopes of 3H:1V, a channel slope of 1.0%, depths of 0.25 m and a top width of 1.50 m. The 
full site drainage swale is designed to be a trapezoidal swale, with a side slope of 3H:1V, a channel slope of 1.0%, a depth of 
0.25 m, a bottom width of 2.0 m and a top width of 3.50 m. The swale is expected to require a 5 m wide easement. 
 

Table 5-1: Enhanced Grass Ditch Design 

Catchment 
Swale 
Slope 

(%) 

Depth 
of 

Swale 
(m) 

Bottom 
Width 

(m) 
Storm 

Flow 
Depth 

(m) 

Storm 
Flow 
(m3/s) 

MECP Max. 
Allowable 

Flow (m3/s) 

Velocity 
(m/s) 

MECP Max. 
Allowable 

Velocity (m/s) 

North 1.00 0.25 0 

4 Hour 
25 mm 

0.099 0.0128 0.15 0.43 0.50 

5 Year 
SCS II 

0.180 0.0628 Not Required 0.65 Not Required 

South 1.00 0.25 0 

4 Hour 
25 mm 

0.113 0.0180 0.15 0.47 0.50 

5 Year 
SCS II 

0.191 0.0733 Not Required 0.67 Not Required 

 
Full Site 
Drainage 

Swale 
 

3.25 0.25 2 
4 Hour 
25 mm 

0.024 0.0249 0.15 0.49 0.50 

 
As the specified grass swales convey the 4 hour 25 mm design storm without exceeding the maximum flow of 0.15 m3/s or 
maximum velocity of 0.5 m/s, additional water quality enhancements are not required. Enhancements such as permanent 
check dams are most effective in large swales where the peak flow and normal depth exceed the MECP requirements. Ditch 
Flow Rates and velocities do not exceed MECP treatment requirements and the ditches have capacity to convey the 5 year 
storm flows and greater. 
 
Additionally, a culvert is required to convey flows from the north ditch under the road to the drainage swale. The culvert will 
be able to convey the minor storm flow from the north catchment of 0.0622 m3/s. The culvert is to be a 300 mm diameter 
corrugated steel pipe (CSP) culvert with a channel slope of 2% or greater. 
 
More details regarding flow in the grass swales and culvert can be found in Appendix B. 

5.2 Major System and Overland Flows  

During a major storm event where the return period exceeds 5 years, runoff that overflows the ditches is to be conveyed on 
the proposed 7 metre wide roadway surface. The road will slope in the same direction as the ditches and outlet at the same 
point on the east side of the site. The right-of-way has been designed to ensure that ponding to a depth of 300 mm is not 
exceeded during the 1 in 100 year rain event. Therefore, overland flows will not create a hazardous condition to the public or 
emergency services under flooding conditions. As shown in Table 5-2 below, the expected flow depth on the road during the 
100-year event is slightly greater than 50 mm, well below the 300 mm maximum. 
 
Additionally, the full site drainage swale needs to have the capacity to convey the 100 year storm flow to the wetland without 
overtopping its 0.25 m depth. Table 5-2 below shows the swale has the required capacity for the 100 year storm flow.  
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More details regarding flow in the swale and on the road can be found in Appendix B. 
 

Table 5-2: Major Flows 

Conveyance 
Mechanism 

100 year Storm 
Flow (m3/s) 

Velocity 
(m/s) 

Flow Depth 
(m) 

Max Allowable 
Flow Depth (m) 

Slope (%) 

Road 0.3736 1.05 0.051 0.30 1.0 

Drainage 
Swale 

0.3736 1.32 0.120 0.25 3.25 

 

6. Erosion Control Criteria 

As the development is changing the flow rates entering the wetland, care was taken to mitigate any negative impacts related 
to erosion within the wetland.  
 
The quality control design of the enhanced grass swales assist with erosion control as the swales are designed to slow and 
dissipate storm flows. By meeting quality control target velocities effective erosion control is provided. All storm flows leaving 
the site will pass through grass swales at slow velocities and shallow flow depths. 
 
Erosion and sediment control during the construction stage will be provided by the following measures: 
 

 Control/limit vehicle access to and around the construction site to reduce the amount of disturbance of natural 
vegetation; 

 Mud mats to be installed at all points of access/egress from existing roads to the construction site prior to site 
grading/construction activities. Mats to be maintained until final road grading and asphalt placement;  

 Existing roadways to be swept and cleaned frequently to prevent the tracking of mud and debris from site;  

 Limit the extent of exposed soils at any given time. Contractor is to minimize areas to be cleared/grubbed/stripped 
where possible;  

 All disturbed areas on and off site to be restored to original condition or better unless otherwise specified. Re-
vegetation of disturbed areas is to be completed as soon as possible and not greater than 30 days following 
disturbance;  

 Light duty silt fence (OPSD 219.110) to be installed on the downstream perimeter of all disturbed areas and stockpiles;  

 All erosion control measures to be maintained until the contributing surfaces have been adequately stabilized i.e. 
asphalt, sod, or 80% grass covered;  

 A visual inspection is to be completed daily and sediment control measures are to be cleaned of any accumulated silt 
as required;    

 No refueling or cleaning of equipment near any existing watercourses; and 

 The proposed stormwater management measures will be constructed prior to any other construction, in order to 
provide water treatment and detention. 

 

7. Operation and Maintenance  

During the first 2 years of operation, the owner should complete a visual inspection of the complete stormwater management 
system after each significant storm event (approx. 4 times per year) with annual spring inspections thereafter. The owner is 
responsible for all inspection and maintenance requirements.  The points below are a guide for inspection and maintenance 
practices.  
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• Vegetation Condition – annual weed control including the removal of invasive species like purple loose strife, the spread of 
which is undesirable or does not provide a useful treatment function. Weed removal should be done by hand without the use 
of herbicides.  Grass should be maintained in a healthy condition and should be kept at a height of approximately 150 mm.   
 

• Obstruction Occurrences – obstructions and garbage should be cleaned from all swales, ditch inlets, manholes and the 
outlet structures. 
  

• Swales – all swales should be inspected for signs of erosion. Areas of erosion should be infilled and vegetated immediately.   
 

8. Conclusions 

Based on the investigations and analysis conducted as part of this study, it is concluded that it is possible to provide the 
necessary stormwater management measures to mitigate any adverse effects of the proposed development relating to 
stormwater quality.  It can also be concluded that: 
 

1. All stormwater conveyance elements will be sized to convey the appropriate storm event to the wetland from the 
development site.  

2. All stormwater runoff will be treated by enhanced grass swales and receive Enhanced Level 1 treatment as per MECP 
requirements.  

Respectfully submitted,    

      
GREER GALLOWAY  
CONSULTING ENGINEERS 
 
 
   
 
 
 
 
 
 
 
 
 
Kyle Haley, P.Eng.      John Birchard, E.I.T. 
 
 



 
  
 
 
 

 

 

 

Appendix A 
Hydrologic Calculations 



north
*********************************
** SIMULATION:100 yr 12 hr aes **
*********************************
  
--------------------
|    READ STORM    |    Filename: C:\Users\jbirchard.GGINTERNAL\AppD           
|                  |              ata\Local\Temp\                              
|                  |              5297ef8d-c63e-48f7-8665-1732561dbe61\cee69975
| Ptotal= 97.20 mm |    Comments: 100 yr 12 hr aes                        
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17   14.58 |  3.17   14.58 |  6.17    1.94 |  9.17    0.00
                 0.33   14.58 |  3.33   14.58 |  6.33    1.94 |  9.33    0.00
                 0.50   14.58 |  3.50   14.58 |  6.50    1.94 |  9.50    0.00
                 0.67   14.58 |  3.67   14.58 |  6.67    1.94 |  9.67    0.00
                 0.83   14.58 |  3.83   14.58 |  6.83    1.94 |  9.83    0.00
                 1.00   14.58 |  4.00   14.58 |  7.00    1.94 | 10.00    0.00
                 1.17   24.30 |  4.17   12.64 |  7.17    0.98 | 10.17    0.00
                 1.33   24.30 |  4.33   12.64 |  7.33    0.98 | 10.33    0.00
                 1.50   24.30 |  4.50   12.64 |  7.50    0.98 | 10.50    0.00
                 1.67   24.30 |  4.67   12.64 |  7.67    0.98 | 10.67    0.00
                 1.83   24.30 |  4.83   12.64 |  7.83    0.98 | 10.83    0.00
                 2.00   24.30 |  5.00   12.64 |  8.00    0.98 | 11.00    0.00
                 2.17   19.44 |  5.17    8.74 |  8.17    0.00 | 11.17    0.00
                 2.33   19.44 |  5.33    8.74 |  8.33    0.00 | 11.33    0.00
                 2.50   19.44 |  5.50    8.74 |  8.50    0.00 | 11.50    0.00
                 2.67   19.44 |  5.67    8.74 |  8.67    0.00 | 11.67    0.00
                 2.83   19.44 |  5.83    8.74 |  8.83    0.00 | 11.83    0.00
                 3.00   19.44 |  6.00    8.74 |  9.00    0.00 | 12.00    0.00
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0001)|   Area    (ha)=   1.56
|ID= 1 DT=10.0 min |   Total Imp(%)=  17.80   Dir. Conn.(%)=  10.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.28         1.28
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         2.65
     Length            (m)=     101.98        80.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      24.30         9.64
                over (min)       10.00        30.00
     Storage Coeff.  (min)=       4.55 (ii)   29.61 (ii)
     Unit Hyd. Tpeak (min)=      10.00        30.00
     Unit Hyd. peak  (cms)=       0.15         0.04
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north
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.03          0.038 (iii)
     TIME TO PEAK    (hrs)=       2.00         3.33           3.00
     RUNOFF VOLUME    (mm)=      96.20        36.24          42.22
     TOTAL RAINFALL   (mm)=      97.20        97.20          97.20
     RUNOFF COEFFICIENT   =       0.99         0.37           0.43
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
*********************************
** SIMULATION:100 yr 24 hr scs **
*********************************
  
--------------------
|    READ STORM    |    Filename: C:\Users\jbirchard.GGINTERNAL\AppD           
|                  |              ata\Local\Temp\                              
|                  |              5297ef8d-c63e-48f7-8665-1732561dbe61\4dfadd4f
| Ptotal=119.72 mm |    Comments: 100 yr 24 hr scs                        
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17    1.32 |  6.17    2.39 | 12.17   17.24 | 18.17    2.15
                 0.33    1.32 |  6.33    2.39 | 12.33   17.24 | 18.33    2.15
                 0.50    1.32 |  6.50    2.39 | 12.50   17.24 | 18.50    2.15
                 0.67    1.32 |  6.67    2.39 | 12.67    8.86 | 18.67    2.15
                 0.83    1.32 |  6.83    2.39 | 12.83    8.86 | 18.83    2.15
                 1.00    1.32 |  7.00    2.39 | 13.00    8.86 | 19.00    2.15
                 1.17    1.32 |  7.17    2.39 | 13.17    1.68 | 19.17    2.15
                 1.33    1.32 |  7.33    2.39 | 13.33    1.68 | 19.33    2.15
                 1.50    1.32 |  7.50    2.39 | 13.50    1.68 | 19.50    2.15
                 1.67    1.32 |  7.67    2.39 | 13.67    9.82 | 19.67    2.15
                 1.83    1.32 |  7.83    2.39 | 13.83    9.82 | 19.83    2.15
                 2.00    1.32 |  8.00    2.39 | 14.00    9.82 | 20.00    2.15
                 2.17    1.56 |  8.17    3.23 | 14.17    3.59 | 20.17    1.44
                 2.33    1.56 |  8.33    3.23 | 14.33    3.59 | 20.33    1.44
                 2.50    1.56 |  8.50    3.23 | 14.50    3.59 | 20.50    1.44
                 2.67    1.56 |  8.67    3.23 | 14.67    3.59 | 20.67    1.44
                 2.83    1.56 |  8.83    3.23 | 14.83    3.59 | 20.83    1.44
                 3.00    1.56 |  9.00    3.23 | 15.00    3.59 | 21.00    1.44
                 3.17    1.56 |  9.17    3.83 | 15.17    3.59 | 21.17    1.44

Page 2



north
                 3.33    1.56 |  9.33    3.83 | 15.33    3.59 | 21.33    1.44
                 3.50    1.56 |  9.50    3.83 | 15.50    3.59 | 21.50    1.44
                 3.67    1.56 |  9.67    4.31 | 15.67    3.59 | 21.67    1.44
                 3.83    1.56 |  9.83    4.31 | 15.83    3.59 | 21.83    1.44
                 4.00    1.56 | 10.00    4.31 | 16.00    3.59 | 22.00    1.44
                 4.17    1.92 | 10.17    5.51 | 16.17    2.15 | 22.17    1.44
                 4.33    1.92 | 10.33    5.51 | 16.33    2.15 | 22.33    1.44
                 4.50    1.92 | 10.50    5.51 | 16.50    2.15 | 22.50    1.44
                 4.67    1.92 | 10.67    7.42 | 16.67    2.15 | 22.67    1.44
                 4.83    1.92 | 10.83    7.42 | 16.83    2.15 | 22.83    1.44
                 5.00    1.92 | 11.00    7.42 | 17.00    2.15 | 23.00    1.44
                 5.17    1.92 | 11.17   11.49 | 17.17    2.15 | 23.17    1.44
                 5.33    1.92 | 11.33   11.49 | 17.33    2.15 | 23.33    1.44
                 5.50    1.92 | 11.50   11.49 | 17.50    2.15 | 23.50    1.44
                 5.67    1.92 | 11.67   49.80 | 17.67    2.15 | 23.67    1.44
                 5.83    1.92 | 11.83   90.97 | 17.83    2.15 | 23.83    1.44
                 6.00    1.92 | 12.00  132.15 | 18.00    2.15 | 24.00    1.44
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0001)|   Area    (ha)=   1.56
|ID= 1 DT=10.0 min |   Total Imp(%)=  17.80   Dir. Conn.(%)=  10.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.28         1.28
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         2.65
     Length            (m)=     101.98        80.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     132.15        60.13
                over (min)       10.00        20.00
     Storage Coeff.  (min)=       2.31 (ii)   14.36 (ii)
     Unit Hyd. Tpeak (min)=      10.00        20.00
     Unit Hyd. peak  (cms)=       0.17         0.07
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.06         0.16          0.189 (iii)
     TIME TO PEAK    (hrs)=      12.00        12.17          12.00
     RUNOFF VOLUME    (mm)=     118.72        51.73          58.42
     TOTAL RAINFALL   (mm)=     119.72       119.72         119.72
     RUNOFF COEFFICIENT   =       0.99         0.43           0.49
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
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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.
********************************
** SIMULATION:100 yr 4 hr chc **
********************************
--------------------
| CHICAGO STORM    |    IDF curve parameters: A= 944.793
| Ptotal= 70.73 mm |                          B=   1.500
--------------------                          C=   0.725
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  =  4.00 hrs
                        Storm time step    = 10.00 min
                        Time to peak ratio =  0.33
  
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17    5.56 |  1.17   30.95 |  2.17   11.51 |  3.17    6.45
                 0.33    6.25 |  1.33  160.82 |  2.33   10.07 |  3.33    6.06
                 0.50    7.19 |  1.50   39.12 |  2.50    8.99 |  3.50    5.71
                 0.67    8.56 |  1.67   22.81 |  2.67    8.15 |  3.67    5.41
                 0.83   10.78 |  1.83   16.82 |  2.83    7.47 |  3.83    5.15
                 1.00   15.18 |  2.00   13.58 |  3.00    6.92 |  4.00    4.91
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0001)|   Area    (ha)=   1.56
|ID= 1 DT=10.0 min |   Total Imp(%)=  17.80   Dir. Conn.(%)=  10.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.28         1.28
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         2.65
     Length            (m)=     101.98        80.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     160.82        28.55
                over (min)       10.00        20.00
     Storage Coeff.  (min)=       2.14 (ii)   18.37 (ii)
     Unit Hyd. Tpeak (min)=      10.00        20.00
     Unit Hyd. peak  (cms)=       0.17         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.07         0.06          0.096 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.50           1.33
     RUNOFF VOLUME    (mm)=      69.73        20.19          25.14
     TOTAL RAINFALL   (mm)=      70.73        70.73          70.73
     RUNOFF COEFFICIENT   =       0.99         0.29           0.36
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***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
********************************
** SIMULATION:100 yr 6 hr aes **
********************************
  
--------------------
|    READ STORM    |    Filename: C:\Users\jbirchard.GGINTERNAL\AppD           
|                  |              ata\Local\Temp\                              
|                  |              5297ef8d-c63e-48f7-8665-1732561dbe61\6e75de88
| Ptotal= 78.90 mm |    Comments: 100 yr 6 hr aes                         
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17   23.67 |  1.67   23.67 |  3.17    3.16 |  4.67    0.00
                 0.33   23.67 |  1.83   23.67 |  3.33    3.16 |  4.83    0.00
                 0.50   23.67 |  2.00   23.67 |  3.50    3.16 |  5.00    0.00
                 0.67   39.45 |  2.17   20.51 |  3.67    1.58 |  5.17    0.00
                 0.83   39.45 |  2.33   20.51 |  3.83    1.58 |  5.33    0.00
                 1.00   39.45 |  2.50   20.51 |  4.00    1.58 |  5.50    0.00
                 1.17   31.56 |  2.67   14.20 |  4.17    0.00 |  5.67    0.00
                 1.33   31.56 |  2.83   14.20 |  4.33    0.00 |  5.83    0.00
                 1.50   31.56 |  3.00   14.20 |  4.50    0.00 |  6.00    0.00
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0001)|   Area    (ha)=   1.56
|ID= 1 DT=10.0 min |   Total Imp(%)=  17.80   Dir. Conn.(%)=  10.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.28         1.28
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         2.65
     Length            (m)=     101.98        80.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      39.45        12.22
                over (min)       10.00        30.00
     Storage Coeff.  (min)=       3.75 (ii)   26.54 (ii)
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     Unit Hyd. Tpeak (min)=      10.00        30.00
     Unit Hyd. peak  (cms)=       0.16         0.04
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.02         0.04          0.049 (iii)
     TIME TO PEAK    (hrs)=       1.00         2.50           2.50
     RUNOFF VOLUME    (mm)=      77.90        24.84          30.14
     TOTAL RAINFALL   (mm)=      78.90        78.90          78.90
     RUNOFF COEFFICIENT   =       0.99         0.31           0.38
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

********************************
** SIMULATION:5 yr 12 hr aes  **
********************************
  
--------------------
|    READ STORM    |    Filename: C:\Users\jbirchard.GGINTERNAL\AppD           
|                  |              ata\Local\Temp\                              
|                  |              5297ef8d-c63e-48f7-8665-1732561dbe61\0db726c1
| Ptotal= 58.31 mm |    Comments: 5 yr 12 hr aes                          
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17    8.75 |  3.17    8.75 |  6.17    1.16 |  9.17    0.00
                 0.33    8.75 |  3.33    8.75 |  6.33    1.16 |  9.33    0.00
                 0.50    8.75 |  3.50    8.75 |  6.50    1.16 |  9.50    0.00
                 0.67    8.75 |  3.67    8.75 |  6.67    1.16 |  9.67    0.00
                 0.83    8.75 |  3.83    8.75 |  6.83    1.16 |  9.83    0.00
                 1.00    8.75 |  4.00    8.75 |  7.00    1.16 | 10.00    0.00
                 1.17   14.58 |  4.17    7.58 |  7.17    0.59 | 10.17    0.00
                 1.33   14.58 |  4.33    7.58 |  7.33    0.59 | 10.33    0.00
                 1.50   14.58 |  4.50    7.58 |  7.50    0.59 | 10.50    0.00
                 1.67   14.58 |  4.67    7.58 |  7.67    0.59 | 10.67    0.00
                 1.83   14.58 |  4.83    7.58 |  7.83    0.59 | 10.83    0.00
                 2.00   14.58 |  5.00    7.58 |  8.00    0.59 | 11.00    0.00
                 2.17   11.66 |  5.17    5.24 |  8.17    0.00 | 11.17    0.00
                 2.33   11.66 |  5.33    5.24 |  8.33    0.00 | 11.33    0.00
                 2.50   11.66 |  5.50    5.24 |  8.50    0.00 | 11.50    0.00
                 2.67   11.66 |  5.67    5.24 |  8.67    0.00 | 11.67    0.00
                 2.83   11.66 |  5.83    5.24 |  8.83    0.00 | 11.83    0.00
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                 3.00   11.66 |  6.00    5.24 |  9.00    0.00 | 12.00    0.00
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0001)|   Area    (ha)=   1.56
|ID= 1 DT=10.0 min |   Total Imp(%)=  17.80   Dir. Conn.(%)=  10.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.28         1.28
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         2.65
     Length            (m)=     101.98        80.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      14.58         3.50
                over (min)       10.00        50.00
     Storage Coeff.  (min)=       5.58 (ii)   43.16 (ii)
     Unit Hyd. Tpeak (min)=      10.00        50.00
     Unit Hyd. peak  (cms)=       0.14         0.02
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.01          0.015 (iii)
     TIME TO PEAK    (hrs)=       2.00         5.17           5.00
     RUNOFF VOLUME    (mm)=      57.31        13.76          18.10
     TOTAL RAINFALL   (mm)=      58.31        58.31          58.31
     RUNOFF COEFFICIENT   =       0.98         0.24           0.31
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
********************************
** SIMULATION:5 yr 24 hr scs  **
********************************
  
--------------------
|    READ STORM    |    Filename: C:\Users\jbirchard.GGINTERNAL\AppD           
|                  |              ata\Local\Temp\                              
|                  |              5297ef8d-c63e-48f7-8665-1732561dbe61\a3eab724
| Ptotal= 71.78 mm |    Comments: 5 yr 24 hr scs                          
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
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                 0.17    0.79 |  6.17    1.44 | 12.17   10.34 | 18.17    1.29
                 0.33    0.79 |  6.33    1.44 | 12.33   10.34 | 18.33    1.29
                 0.50    0.79 |  6.50    1.44 | 12.50   10.34 | 18.50    1.29
                 0.67    0.79 |  6.67    1.44 | 12.67    5.31 | 18.67    1.29
                 0.83    0.79 |  6.83    1.44 | 12.83    5.31 | 18.83    1.29
                 1.00    0.79 |  7.00    1.44 | 13.00    5.31 | 19.00    1.29
                 1.17    0.79 |  7.17    1.44 | 13.17    1.01 | 19.17    1.29
                 1.33    0.79 |  7.33    1.44 | 13.33    1.01 | 19.33    1.29
                 1.50    0.79 |  7.50    1.44 | 13.50    1.01 | 19.50    1.29
                 1.67    0.79 |  7.67    1.44 | 13.67    5.89 | 19.67    1.29
                 1.83    0.79 |  7.83    1.44 | 13.83    5.89 | 19.83    1.29
                 2.00    0.79 |  8.00    1.44 | 14.00    5.89 | 20.00    1.29
                 2.17    0.93 |  8.17    1.94 | 14.17    2.15 | 20.17    0.86
                 2.33    0.93 |  8.33    1.94 | 14.33    2.15 | 20.33    0.86
                 2.50    0.93 |  8.50    1.94 | 14.50    2.15 | 20.50    0.86
                 2.67    0.93 |  8.67    1.94 | 14.67    2.15 | 20.67    0.86
                 2.83    0.93 |  8.83    1.94 | 14.83    2.15 | 20.83    0.86
                 3.00    0.93 |  9.00    1.94 | 15.00    2.15 | 21.00    0.86
                 3.17    0.93 |  9.17    2.30 | 15.17    2.15 | 21.17    0.86
                 3.33    0.93 |  9.33    2.30 | 15.33    2.15 | 21.33    0.86
                 3.50    0.93 |  9.50    2.30 | 15.50    2.15 | 21.50    0.86
                 3.67    0.93 |  9.67    2.58 | 15.67    2.15 | 21.67    0.86
                 3.83    0.93 |  9.83    2.58 | 15.83    2.15 | 21.83    0.86
                 4.00    0.93 | 10.00    2.58 | 16.00    2.15 | 22.00    0.86
                 4.17    1.15 | 10.17    3.30 | 16.17    1.29 | 22.17    0.86
                 4.33    1.15 | 10.33    3.30 | 16.33    1.29 | 22.33    0.86
                 4.50    1.15 | 10.50    3.30 | 16.50    1.29 | 22.50    0.86
                 4.67    1.15 | 10.67    4.45 | 16.67    1.29 | 22.67    0.86
                 4.83    1.15 | 10.83    4.45 | 16.83    1.29 | 22.83    0.86
                 5.00    1.15 | 11.00    4.45 | 17.00    1.29 | 23.00    0.86
                 5.17    1.15 | 11.17    6.89 | 17.17    1.29 | 23.17    0.86
                 5.33    1.15 | 11.33    6.89 | 17.33    1.29 | 23.33    0.86
                 5.50    1.15 | 11.50    6.89 | 17.50    1.29 | 23.50    0.86
                 5.67    1.15 | 11.67   29.87 | 17.67    1.29 | 23.67    0.86
                 5.83    1.15 | 11.83   54.57 | 17.83    1.29 | 23.83    0.86
                 6.00    1.15 | 12.00   79.27 | 18.00    1.29 | 24.00    0.86
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0001)|   Area    (ha)=   1.56
|ID= 1 DT=10.0 min |   Total Imp(%)=  17.80   Dir. Conn.(%)=  10.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.28         1.28
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         2.65
     Length            (m)=     101.98        80.00
     Mannings n           =      0.013        0.250
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     Max.Eff.Inten.(mm/hr)=      79.27        23.49
                over (min)       10.00        30.00
     Storage Coeff.  (min)=       2.84 (ii)   20.39 (ii)
     Unit Hyd. Tpeak (min)=      10.00        30.00
     Unit Hyd. peak  (cms)=       0.16         0.05
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.03         0.05          0.062 (iii)
     TIME TO PEAK    (hrs)=      12.00        12.33          12.00
     RUNOFF VOLUME    (mm)=      70.78        20.77          25.77
     TOTAL RAINFALL   (mm)=      71.78        71.78          71.78
     RUNOFF COEFFICIENT   =       0.99         0.29           0.36
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
********************************
** SIMULATION:5 yr 4 hr chc   **
********************************
--------------------
| CHICAGO STORM    |    IDF curve parameters: A= 565.598
| Ptotal= 42.58 mm |                          B=   1.500
--------------------                          C=   0.724
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  =  4.00 hrs
                        Storm time step    = 10.00 min
                        Time to peak ratio =  0.33
  
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17    3.36 |  1.17   18.64 |  2.17    6.95 |  3.17    3.90
                 0.33    3.77 |  1.33   96.51 |  2.33    6.07 |  3.33    3.66
                 0.50    4.34 |  1.50   23.55 |  2.50    5.42 |  3.50    3.45
                 0.67    5.17 |  1.67   13.74 |  2.67    4.92 |  3.67    3.27
                 0.83    6.50 |  1.83   10.14 |  2.83    4.51 |  3.83    3.11
                 1.00    9.16 |  2.00    8.19 |  3.00    4.18 |  4.00    2.97
  
-------------------------------------------------------------------------------
--------------------
| CALIB            |
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| STANDHYD (  0001)|   Area    (ha)=   1.56
|ID= 1 DT=10.0 min |   Total Imp(%)=  17.80   Dir. Conn.(%)=  10.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.28         1.28
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         2.65
     Length            (m)=     101.98        80.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      96.51         6.84
                over (min)       10.00        40.00
     Storage Coeff.  (min)=       2.62 (ii)   31.36 (ii)
     Unit Hyd. Tpeak (min)=      10.00        40.00
     Unit Hyd. peak  (cms)=       0.17         0.03
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.04         0.01          0.043 (iii)
     TIME TO PEAK    (hrs)=       1.33         2.00           1.33
     RUNOFF VOLUME    (mm)=      41.58         6.96          10.41
     TOTAL RAINFALL   (mm)=      42.58        42.58          42.58
     RUNOFF COEFFICIENT   =       0.98         0.16           0.24
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
********************************
** SIMULATION:5 yr 6 hr aes   **
********************************
  
--------------------
|    READ STORM    |    Filename: C:\Users\jbirchard.GGINTERNAL\AppD           
|                  |              ata\Local\Temp\                              
|                  |              5297ef8d-c63e-48f7-8665-1732561dbe61\a2915e03
| Ptotal= 47.30 mm |    Comments: 5 yr 6 hr aes                           
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17   14.19 |  1.67   14.19 |  3.17    1.89 |  4.67    0.00
                 0.33   14.19 |  1.83   14.19 |  3.33    1.89 |  4.83    0.00
                 0.50   14.19 |  2.00   14.19 |  3.50    1.89 |  5.00    0.00
                 0.67   23.65 |  2.17   12.30 |  3.67    0.95 |  5.17    0.00
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                 0.83   23.65 |  2.33   12.30 |  3.83    0.95 |  5.33    0.00
                 1.00   23.65 |  2.50   12.30 |  4.00    0.95 |  5.50    0.00
                 1.17   18.92 |  2.67    8.51 |  4.17    0.00 |  5.67    0.00
                 1.33   18.92 |  2.83    8.51 |  4.33    0.00 |  5.83    0.00
                 1.50   18.92 |  3.00    8.51 |  4.50    0.00 |  6.00    0.00
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0001)|   Area    (ha)=   1.56
|ID= 1 DT=10.0 min |   Total Imp(%)=  17.80   Dir. Conn.(%)=  10.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.28         1.28
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         2.65
     Length            (m)=     101.98        80.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      23.65         4.64
                over (min)       10.00        40.00
     Storage Coeff.  (min)=       4.60 (ii)   38.18 (ii)
     Unit Hyd. Tpeak (min)=      10.00        40.00
     Unit Hyd. peak  (cms)=       0.15         0.03
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.01          0.019 (iii)
     TIME TO PEAK    (hrs)=       1.00         2.83           2.50
     RUNOFF VOLUME    (mm)=      46.30         8.82          12.55
     TOTAL RAINFALL   (mm)=      47.30        47.30          47.30
     RUNOFF COEFFICIENT   =       0.98         0.19           0.27
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

********************************
** SIMULATION:Quality Event   **
********************************
  
--------------------
|    READ STORM    |    Filename: C:\Users\jbirchard.GGINTERNAL\AppD           
|                  |              ata\Local\Temp\                              
|                  |              5297ef8d-c63e-48f7-8665-1732561dbe61\22c55f5b
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| Ptotal= 25.00 mm |    Comments: Quality Event                           
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.33    0.00 |  1.67    3.75 |  3.00    8.25 |  4.33    3.00
                 0.67    1.50 |  2.00    4.50 |  3.33    3.75 |
                 1.00    2.25 |  2.33   11.25 |  3.67    3.00 |
                 1.33    2.25 |  2.67   29.25 |  4.00    2.25 |
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0001)|   Area    (ha)=   1.56
|ID= 1 DT=10.0 min |   Total Imp(%)=  17.80   Dir. Conn.(%)=  10.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.28         1.28
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         2.65
     Length            (m)=     101.98        80.00
     Mannings n           =      0.013        0.250
 
         NOTE:  RAINFALL WAS TRANSFORMED TO  10.0 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
                0.167    0.00 | 1.333    2.25 | 2.500   29.25 |  3.67    3.00
                0.333    0.00 | 1.500    3.75 | 2.667   29.25 |  3.83    2.25
                0.500    1.50 | 1.667    3.75 | 2.833    8.25 |  4.00    2.25
                0.667    1.50 | 1.833    4.50 | 3.000    8.25 |  4.17    3.00
                0.833    2.25 | 2.000    4.50 | 3.167    3.75 |  4.33    3.00
                1.000    2.25 | 2.167   11.25 | 3.333    3.75 |
                1.167    2.25 | 2.333   11.25 | 3.500    3.00 |
  
     Max.Eff.Inten.(mm/hr)=      29.25         1.31
                over (min)       10.00        60.00
     Storage Coeff.  (min)=       4.23 (ii)   59.89 (ii)
     Unit Hyd. Tpeak (min)=      10.00        60.00
     Unit Hyd. peak  (cms)=       0.15         0.02
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.00          0.013 (iii)
     TIME TO PEAK    (hrs)=       2.67         3.83           2.67
     RUNOFF VOLUME    (mm)=      24.00         1.73           3.93
     TOTAL RAINFALL   (mm)=      25.00        25.00          25.00
     RUNOFF COEFFICIENT   =       0.96         0.07           0.16
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
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north
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------
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===================================================================
       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

----------------------------------------------------------------------------
  ************************************************
  ** SIMULATION : 100 yr 12 hr aes              **
  ************************************************
--------------------
|    READ STORM    |    Filename: C:\Users\jbirchard.GGINTERNAL\AppD           
|                  |              ata\Local\Temp\                              
|                  |              1086d07f-9a99-49ab-9184-bd85f866a4e2\cee69975
| Ptotal= 97.20 mm |    Comments: 100 yr 12 hr aes                        
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17   14.58 |  3.17   14.58 |  6.17    1.94 |  9.17    0.00
                 0.33   14.58 |  3.33   14.58 |  6.33    1.94 |  9.33    0.00
                 0.50   14.58 |  3.50   14.58 |  6.50    1.94 |  9.50    0.00
                 0.67   14.58 |  3.67   14.58 |  6.67    1.94 |  9.67    0.00
                 0.83   14.58 |  3.83   14.58 |  6.83    1.94 |  9.83    0.00
                 1.00   14.58 |  4.00   14.58 |  7.00    1.94 | 10.00    0.00
                 1.17   24.30 |  4.17   12.64 |  7.17    0.98 | 10.17    0.00
                 1.33   24.30 |  4.33   12.64 |  7.33    0.98 | 10.33    0.00
                 1.50   24.30 |  4.50   12.64 |  7.50    0.98 | 10.50    0.00
                 1.67   24.30 |  4.67   12.64 |  7.67    0.98 | 10.67    0.00
                 1.83   24.30 |  4.83   12.64 |  7.83    0.98 | 10.83    0.00
                 2.00   24.30 |  5.00   12.64 |  8.00    0.98 | 11.00    0.00
                 2.17   19.44 |  5.17    8.74 |  8.17    0.00 | 11.17    0.00
                 2.33   19.44 |  5.33    8.74 |  8.33    0.00 | 11.33    0.00
                 2.50   19.44 |  5.50    8.74 |  8.50    0.00 | 11.50    0.00
                 2.67   19.44 |  5.67    8.74 |  8.67    0.00 | 11.67    0.00
                 2.83   19.44 |  5.83    8.74 |  8.83    0.00 | 11.83    0.00
                 3.00   19.44 |  6.00    8.74 |  9.00    0.00 | 12.00    0.00
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0002)|   Area    (ha)=   1.46
|ID= 1 DT=10.0 min |   Total Imp(%)=  26.20   Dir. Conn.(%)=  15.00
--------------------
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South
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.38         1.08
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         0.70
     Length            (m)=      98.66        50.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      24.30        10.54
                over (min)       10.00        40.00
     Storage Coeff.  (min)=       4.46 (ii)   31.66 (ii)
     Unit Hyd. Tpeak (min)=      10.00        40.00
     Unit Hyd. peak  (cms)=       0.15         0.03
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.03          0.038 (iii)
     TIME TO PEAK    (hrs)=       2.00         3.50           3.00
     RUNOFF VOLUME    (mm)=      96.20        37.63          46.40
     TOTAL RAINFALL   (mm)=      97.20        97.20          97.20
     RUNOFF COEFFICIENT   =       0.99         0.39           0.48
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
===============================================================================
  ************************************************
  ** SIMULATION : 100 yr 24 hr scs              **
  ************************************************
--------------------
|    READ STORM    |    Filename: C:\Users\jbirchard.GGINTERNAL\AppD           
|                  |              ata\Local\Temp\                              
|                  |              1086d07f-9a99-49ab-9184-bd85f866a4e2\4dfadd4f
| Ptotal=119.72 mm |    Comments: 100 yr 24 hr scs                        
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17    1.32 |  6.17    2.39 | 12.17   17.24 | 18.17    2.15
                 0.33    1.32 |  6.33    2.39 | 12.33   17.24 | 18.33    2.15
                 0.50    1.32 |  6.50    2.39 | 12.50   17.24 | 18.50    2.15
                 0.67    1.32 |  6.67    2.39 | 12.67    8.86 | 18.67    2.15
                 0.83    1.32 |  6.83    2.39 | 12.83    8.86 | 18.83    2.15
                 1.00    1.32 |  7.00    2.39 | 13.00    8.86 | 19.00    2.15
                 1.17    1.32 |  7.17    2.39 | 13.17    1.68 | 19.17    2.15
                 1.33    1.32 |  7.33    2.39 | 13.33    1.68 | 19.33    2.15
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                 1.50    1.32 |  7.50    2.39 | 13.50    1.68 | 19.50    2.15
                 1.67    1.32 |  7.67    2.39 | 13.67    9.82 | 19.67    2.15
                 1.83    1.32 |  7.83    2.39 | 13.83    9.82 | 19.83    2.15
                 2.00    1.32 |  8.00    2.39 | 14.00    9.82 | 20.00    2.15
                 2.17    1.56 |  8.17    3.23 | 14.17    3.59 | 20.17    1.44
                 2.33    1.56 |  8.33    3.23 | 14.33    3.59 | 20.33    1.44
                 2.50    1.56 |  8.50    3.23 | 14.50    3.59 | 20.50    1.44
                 2.67    1.56 |  8.67    3.23 | 14.67    3.59 | 20.67    1.44
                 2.83    1.56 |  8.83    3.23 | 14.83    3.59 | 20.83    1.44
                 3.00    1.56 |  9.00    3.23 | 15.00    3.59 | 21.00    1.44
                 3.17    1.56 |  9.17    3.83 | 15.17    3.59 | 21.17    1.44
                 3.33    1.56 |  9.33    3.83 | 15.33    3.59 | 21.33    1.44
                 3.50    1.56 |  9.50    3.83 | 15.50    3.59 | 21.50    1.44
                 3.67    1.56 |  9.67    4.31 | 15.67    3.59 | 21.67    1.44
                 3.83    1.56 |  9.83    4.31 | 15.83    3.59 | 21.83    1.44
                 4.00    1.56 | 10.00    4.31 | 16.00    3.59 | 22.00    1.44
                 4.17    1.92 | 10.17    5.51 | 16.17    2.15 | 22.17    1.44
                 4.33    1.92 | 10.33    5.51 | 16.33    2.15 | 22.33    1.44
                 4.50    1.92 | 10.50    5.51 | 16.50    2.15 | 22.50    1.44
                 4.67    1.92 | 10.67    7.42 | 16.67    2.15 | 22.67    1.44
                 4.83    1.92 | 10.83    7.42 | 16.83    2.15 | 22.83    1.44
                 5.00    1.92 | 11.00    7.42 | 17.00    2.15 | 23.00    1.44
                 5.17    1.92 | 11.17   11.49 | 17.17    2.15 | 23.17    1.44
                 5.33    1.92 | 11.33   11.49 | 17.33    2.15 | 23.33    1.44
                 5.50    1.92 | 11.50   11.49 | 17.50    2.15 | 23.50    1.44
                 5.67    1.92 | 11.67   49.80 | 17.67    2.15 | 23.67    1.44
                 5.83    1.92 | 11.83   90.97 | 17.83    2.15 | 23.83    1.44
                 6.00    1.92 | 12.00  132.15 | 18.00    2.15 | 24.00    1.44
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0002)|   Area    (ha)=   1.46
|ID= 1 DT=10.0 min |   Total Imp(%)=  26.20   Dir. Conn.(%)=  15.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.38         1.08
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         0.70
     Length            (m)=      98.66        50.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     132.15        65.48
                over (min)       10.00        20.00
     Storage Coeff.  (min)=       2.27 (ii)   15.36 (ii)
     Unit Hyd. Tpeak (min)=      10.00        20.00
     Unit Hyd. peak  (cms)=       0.17         0.07
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.08         0.14          0.197 (iii)
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     TIME TO PEAK    (hrs)=      12.00        12.17          12.00
     RUNOFF VOLUME    (mm)=     118.72        53.46          63.25
     TOTAL RAINFALL   (mm)=     119.72       119.72         119.72
     RUNOFF COEFFICIENT   =       0.99         0.45           0.53
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
=================================================================================
  ************************************************
  ** SIMULATION : 100 yr 4 hr chc               **
  ************************************************
--------------------
| CHICAGO STORM    |    IDF curve parameters: A= 944.793
| Ptotal= 70.73 mm |                          B=   1.500
--------------------                          C=   0.725
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  =  4.00 hrs
                        Storm time step    = 10.00 min
                        Time to peak ratio =  0.33
  
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17    5.56 |  1.17   30.95 |  2.17   11.51 |  3.17    6.45
                 0.33    6.25 |  1.33  160.82 |  2.33   10.07 |  3.33    6.06
                 0.50    7.19 |  1.50   39.12 |  2.50    8.99 |  3.50    5.71
                 0.67    8.56 |  1.67   22.81 |  2.67    8.15 |  3.67    5.41
                 0.83   10.78 |  1.83   16.82 |  2.83    7.47 |  3.83    5.15
                 1.00   15.18 |  2.00   13.58 |  3.00    6.92 |  4.00    4.91  
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0002)|   Area    (ha)=   1.46
|ID= 1 DT=10.0 min |   Total Imp(%)=  26.20   Dir. Conn.(%)=  15.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.38         1.08
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         0.70
     Length            (m)=      98.66        50.00
     Mannings n           =      0.013        0.250
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     Max.Eff.Inten.(mm/hr)=     160.82        31.77
                over (min)       10.00        20.00
     Storage Coeff.  (min)=       2.10 (ii)   19.58 (ii)
     Unit Hyd. Tpeak (min)=      10.00        20.00
     Unit Hyd. peak  (cms)=       0.17         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.10         0.06          0.121 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.50           1.33
     RUNOFF VOLUME    (mm)=      69.73        21.15          28.43
     TOTAL RAINFALL   (mm)=      70.73        70.73          70.73
     RUNOFF COEFFICIENT   =       0.99         0.30           0.40
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
=============================================================================
  ************************************************
  ** SIMULATION : 100 yr 6 hr aes               **
  ************************************************  
--------------------
|    READ STORM    |    Filename: C:\Users\jbirchard.GGINTERNAL\AppD           
|                  |              ata\Local\Temp\                              
|                  |              1086d07f-9a99-49ab-9184-bd85f866a4e2\6e75de88
| Ptotal= 78.90 mm |    Comments: 100 yr 6 hr aes                         
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17   23.67 |  1.67   23.67 |  3.17    3.16 |  4.67    0.00
                 0.33   23.67 |  1.83   23.67 |  3.33    3.16 |  4.83    0.00
                 0.50   23.67 |  2.00   23.67 |  3.50    3.16 |  5.00    0.00
                 0.67   39.45 |  2.17   20.51 |  3.67    1.58 |  5.17    0.00
                 0.83   39.45 |  2.33   20.51 |  3.83    1.58 |  5.33    0.00
                 1.00   39.45 |  2.50   20.51 |  4.00    1.58 |  5.50    0.00
                 1.17   31.56 |  2.67   14.20 |  4.17    0.00 |  5.67    0.00
                 1.33   31.56 |  2.83   14.20 |  4.33    0.00 |  5.83    0.00
                 1.50   31.56 |  3.00   14.20 |  4.50    0.00 |  6.00    0.00
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0002)|   Area    (ha)=   1.46
|ID= 1 DT=10.0 min |   Total Imp(%)=  26.20   Dir. Conn.(%)=  15.00
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South
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.38         1.08
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         0.70
     Length            (m)=      98.66        50.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      39.45        13.43
                over (min)       10.00        30.00
     Storage Coeff.  (min)=       3.68 (ii)   28.36 (ii)
     Unit Hyd. Tpeak (min)=      10.00        30.00
     Unit Hyd. peak  (cms)=       0.16         0.04
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.02         0.04          0.049 (iii)
     TIME TO PEAK    (hrs)=       1.00         2.50           2.50
     RUNOFF VOLUME    (mm)=      77.90        25.93          33.72
     TOTAL RAINFALL   (mm)=      78.90        78.90          78.90
     RUNOFF COEFFICIENT   =       0.99         0.33           0.43
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
==============================================================================
  ************************************************
  ** SIMULATION : 5 yr 12 hr aes                **
  ************************************************  
--------------------
|    READ STORM    |    Filename: C:\Users\jbirchard.GGINTERNAL\AppD           
|                  |              ata\Local\Temp\                              
|                  |              1086d07f-9a99-49ab-9184-bd85f866a4e2\0db726c1
| Ptotal= 58.31 mm |    Comments: 5 yr 12 hr aes                          
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17    8.75 |  3.17    8.75 |  6.17    1.16 |  9.17    0.00
                 0.33    8.75 |  3.33    8.75 |  6.33    1.16 |  9.33    0.00
                 0.50    8.75 |  3.50    8.75 |  6.50    1.16 |  9.50    0.00
                 0.67    8.75 |  3.67    8.75 |  6.67    1.16 |  9.67    0.00
                 0.83    8.75 |  3.83    8.75 |  6.83    1.16 |  9.83    0.00
                 1.00    8.75 |  4.00    8.75 |  7.00    1.16 | 10.00    0.00
                 1.17   14.58 |  4.17    7.58 |  7.17    0.59 | 10.17    0.00
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                 1.33   14.58 |  4.33    7.58 |  7.33    0.59 | 10.33    0.00
                 1.50   14.58 |  4.50    7.58 |  7.50    0.59 | 10.50    0.00
                 1.67   14.58 |  4.67    7.58 |  7.67    0.59 | 10.67    0.00
                 1.83   14.58 |  4.83    7.58 |  7.83    0.59 | 10.83    0.00
                 2.00   14.58 |  5.00    7.58 |  8.00    0.59 | 11.00    0.00
                 2.17   11.66 |  5.17    5.24 |  8.17    0.00 | 11.17    0.00
                 2.33   11.66 |  5.33    5.24 |  8.33    0.00 | 11.33    0.00
                 2.50   11.66 |  5.50    5.24 |  8.50    0.00 | 11.50    0.00
                 2.67   11.66 |  5.67    5.24 |  8.67    0.00 | 11.67    0.00
                 2.83   11.66 |  5.83    5.24 |  8.83    0.00 | 11.83    0.00
                 3.00   11.66 |  6.00    5.24 |  9.00    0.00 | 12.00    0.00
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0002)|   Area    (ha)=   1.46
|ID= 1 DT=10.0 min |   Total Imp(%)=  26.20   Dir. Conn.(%)=  15.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.38         1.08
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         0.70
     Length            (m)=      98.66        50.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      14.58         3.79
                over (min)       10.00        50.00
     Storage Coeff.  (min)=       5.47 (ii)   46.39 (ii)
     Unit Hyd. Tpeak (min)=      10.00        50.00
     Unit Hyd. peak  (cms)=       0.14         0.02
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.01          0.016 (iii)
     TIME TO PEAK    (hrs)=       2.00         5.17           5.00
     RUNOFF VOLUME    (mm)=      57.31        14.50          20.90
     TOTAL RAINFALL   (mm)=      58.31        58.31          58.31
     RUNOFF COEFFICIENT   =       0.98         0.25           0.36
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
=============================================================================
  ************************************************
  ** SIMULATION : 5 yr 24 hr scs                **
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South
  ************************************************  
--------------------
|    READ STORM    |    Filename: C:\Users\jbirchard.GGINTERNAL\AppD           
|                  |              ata\Local\Temp\                              
|                  |              1086d07f-9a99-49ab-9184-bd85f866a4e2\a3eab724
| Ptotal= 71.78 mm |    Comments: 5 yr 24 hr scs                          
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17    0.79 |  6.17    1.44 | 12.17   10.34 | 18.17    1.29
                 0.33    0.79 |  6.33    1.44 | 12.33   10.34 | 18.33    1.29
                 0.50    0.79 |  6.50    1.44 | 12.50   10.34 | 18.50    1.29
                 0.67    0.79 |  6.67    1.44 | 12.67    5.31 | 18.67    1.29
                 0.83    0.79 |  6.83    1.44 | 12.83    5.31 | 18.83    1.29
                 1.00    0.79 |  7.00    1.44 | 13.00    5.31 | 19.00    1.29
                 1.17    0.79 |  7.17    1.44 | 13.17    1.01 | 19.17    1.29
                 1.33    0.79 |  7.33    1.44 | 13.33    1.01 | 19.33    1.29
                 1.50    0.79 |  7.50    1.44 | 13.50    1.01 | 19.50    1.29
                 1.67    0.79 |  7.67    1.44 | 13.67    5.89 | 19.67    1.29
                 1.83    0.79 |  7.83    1.44 | 13.83    5.89 | 19.83    1.29
                 2.00    0.79 |  8.00    1.44 | 14.00    5.89 | 20.00    1.29
                 2.17    0.93 |  8.17    1.94 | 14.17    2.15 | 20.17    0.86
                 2.33    0.93 |  8.33    1.94 | 14.33    2.15 | 20.33    0.86
                 2.50    0.93 |  8.50    1.94 | 14.50    2.15 | 20.50    0.86
                 2.67    0.93 |  8.67    1.94 | 14.67    2.15 | 20.67    0.86
                 2.83    0.93 |  8.83    1.94 | 14.83    2.15 | 20.83    0.86
                 3.00    0.93 |  9.00    1.94 | 15.00    2.15 | 21.00    0.86
                 3.17    0.93 |  9.17    2.30 | 15.17    2.15 | 21.17    0.86
                 3.33    0.93 |  9.33    2.30 | 15.33    2.15 | 21.33    0.86
                 3.50    0.93 |  9.50    2.30 | 15.50    2.15 | 21.50    0.86
                 3.67    0.93 |  9.67    2.58 | 15.67    2.15 | 21.67    0.86
                 3.83    0.93 |  9.83    2.58 | 15.83    2.15 | 21.83    0.86
                 4.00    0.93 | 10.00    2.58 | 16.00    2.15 | 22.00    0.86
                 4.17    1.15 | 10.17    3.30 | 16.17    1.29 | 22.17    0.86
                 4.33    1.15 | 10.33    3.30 | 16.33    1.29 | 22.33    0.86
                 4.50    1.15 | 10.50    3.30 | 16.50    1.29 | 22.50    0.86
                 4.67    1.15 | 10.67    4.45 | 16.67    1.29 | 22.67    0.86
                 4.83    1.15 | 10.83    4.45 | 16.83    1.29 | 22.83    0.86
                 5.00    1.15 | 11.00    4.45 | 17.00    1.29 | 23.00    0.86
                 5.17    1.15 | 11.17    6.89 | 17.17    1.29 | 23.17    0.86
                 5.33    1.15 | 11.33    6.89 | 17.33    1.29 | 23.33    0.86
                 5.50    1.15 | 11.50    6.89 | 17.50    1.29 | 23.50    0.86
                 5.67    1.15 | 11.67   29.87 | 17.67    1.29 | 23.67    0.86
                 5.83    1.15 | 11.83   54.57 | 17.83    1.29 | 23.83    0.86
                 6.00    1.15 | 12.00   79.27 | 18.00    1.29 | 24.00    0.86
-------------------------------------------------------------------------------
--------------------
| CALIB            |
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| STANDHYD (  0002)|   Area    (ha)=   1.46
|ID= 1 DT=10.0 min |   Total Imp(%)=  26.20   Dir. Conn.(%)=  15.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.38         1.08
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         0.70
     Length            (m)=      98.66        50.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      79.27        25.97
                over (min)       10.00        30.00
     Storage Coeff.  (min)=       2.78 (ii)   21.74 (ii)
     Unit Hyd. Tpeak (min)=      10.00        30.00
     Unit Hyd. peak  (cms)=       0.17         0.05
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.05         0.04          0.073 (iii)
     TIME TO PEAK    (hrs)=      12.00        12.33          12.00
     RUNOFF VOLUME    (mm)=      70.78        21.74          29.09
     TOTAL RAINFALL   (mm)=      71.78        71.78          71.78
     RUNOFF COEFFICIENT   =       0.99         0.30           0.41
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
============================================================================
  ************************************************
  ** SIMULATION : 5 yr 4 hr chc                 **
  ************************************************
--------------------
| CHICAGO STORM    |    IDF curve parameters: A= 565.598
| Ptotal= 42.58 mm |                          B=   1.500
--------------------                          C=   0.724
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  =  4.00 hrs
                        Storm time step    = 10.00 min
                        Time to peak ratio =  0.33
  
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17    3.36 |  1.17   18.64 |  2.17    6.95 |  3.17    3.90
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                 0.33    3.77 |  1.33   96.51 |  2.33    6.07 |  3.33    3.66
                 0.50    4.34 |  1.50   23.55 |  2.50    5.42 |  3.50    3.45
                 0.67    5.17 |  1.67   13.74 |  2.67    4.92 |  3.67    3.27
                 0.83    6.50 |  1.83   10.14 |  2.83    4.51 |  3.83    3.11
                 1.00    9.16 |  2.00    8.19 |  3.00    4.18 |  4.00    2.97
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0002)|   Area    (ha)=   1.46
|ID= 1 DT=10.0 min |   Total Imp(%)=  26.20   Dir. Conn.(%)=  15.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.38         1.08
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         0.70
     Length            (m)=      98.66        50.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      96.51         6.73
                over (min)       10.00        40.00
     Storage Coeff.  (min)=       2.57 (ii)   35.12 (ii)
     Unit Hyd. Tpeak (min)=      10.00        40.00
     Unit Hyd. peak  (cms)=       0.17         0.03
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.06         0.01          0.059 (iii)
     TIME TO PEAK    (hrs)=       1.33         2.00           1.33
     RUNOFF VOLUME    (mm)=      41.58         7.42          12.53
     TOTAL RAINFALL   (mm)=      42.58        42.58          42.58
     RUNOFF COEFFICIENT   =       0.98         0.17           0.29
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
====================================================================
  ************************************************
  ** SIMULATION : 5 yr 6 hr aes                 **
  ************************************************  
--------------------
|    READ STORM    |    Filename: C:\Users\jbirchard.GGINTERNAL\AppD           
|                  |              ata\Local\Temp\                              
|                  |              1086d07f-9a99-49ab-9184-bd85f866a4e2\a2915e03
| Ptotal= 47.30 mm |    Comments: 5 yr 6 hr aes                           
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--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17   14.19 |  1.67   14.19 |  3.17    1.89 |  4.67    0.00
                 0.33   14.19 |  1.83   14.19 |  3.33    1.89 |  4.83    0.00
                 0.50   14.19 |  2.00   14.19 |  3.50    1.89 |  5.00    0.00
                 0.67   23.65 |  2.17   12.30 |  3.67    0.95 |  5.17    0.00
                 0.83   23.65 |  2.33   12.30 |  3.83    0.95 |  5.33    0.00
                 1.00   23.65 |  2.50   12.30 |  4.00    0.95 |  5.50    0.00
                 1.17   18.92 |  2.67    8.51 |  4.17    0.00 |  5.67    0.00
                 1.33   18.92 |  2.83    8.51 |  4.33    0.00 |  5.83    0.00
                 1.50   18.92 |  3.00    8.51 |  4.50    0.00 |  6.00    0.00
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0002)|   Area    (ha)=   1.46
|ID= 1 DT=10.0 min |   Total Imp(%)=  26.20   Dir. Conn.(%)=  15.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.38         1.08
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         0.70
     Length            (m)=      98.66        50.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      23.65         5.13
                over (min)       10.00        50.00
     Storage Coeff.  (min)=       4.51 (ii)   40.79 (ii)
     Unit Hyd. Tpeak (min)=      10.00        50.00
     Unit Hyd. peak  (cms)=       0.15         0.03
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.01          0.020 (iii)
     TIME TO PEAK    (hrs)=       1.00         3.00           2.50
     RUNOFF VOLUME    (mm)=      46.30         9.36          14.89
     TOTAL RAINFALL   (mm)=      47.30        47.30          47.30
     RUNOFF COEFFICIENT   =       0.98         0.20           0.31
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
==============================================================================
  ************************************************
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  ** SIMULATION : Quality Event                 **
  ************************************************  
--------------------
|    READ STORM    |    Filename: C:\Users\jbirchard.GGINTERNAL\AppD           
|                  |              ata\Local\Temp\                              
|                  |              1086d07f-9a99-49ab-9184-bd85f866a4e2\22c55f5b
| Ptotal= 25.00 mm |    Comments: Quality Event                           
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.33    0.00 |  1.67    3.75 |  3.00    8.25 |  4.33    3.00
                 0.67    1.50 |  2.00    4.50 |  3.33    3.75 |
                 1.00    2.25 |  2.33   11.25 |  3.67    3.00 |
                 1.33    2.25 |  2.67   29.25 |  4.00    2.25 | 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0002)|   Area    (ha)=   1.46
|ID= 1 DT=10.0 min |   Total Imp(%)=  26.20   Dir. Conn.(%)=  15.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.38         1.08
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         0.70
     Length            (m)=      98.66        50.00
     Mannings n           =      0.013        0.250
 
         NOTE:  RAINFALL WAS TRANSFORMED TO  10.0 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
                0.167    0.00 | 1.333    2.25 | 2.500   29.25 |  3.67    3.00
                0.333    0.00 | 1.500    3.75 | 2.667   29.25 |  3.83    2.25
                0.500    1.50 | 1.667    3.75 | 2.833    8.25 |  4.00    2.25
                0.667    1.50 | 1.833    4.50 | 3.000    8.25 |  4.17    3.00
                0.833    2.25 | 2.000    4.50 | 3.167    3.75 |  4.33    3.00
                1.000    2.25 | 2.167   11.25 | 3.333    3.75 |
                1.167    2.25 | 2.333   11.25 | 3.500    3.00 |
  
     Max.Eff.Inten.(mm/hr)=      29.25         1.54
                over (min)       10.00        70.00
     Storage Coeff.  (min)=       4.14 (ii)   62.77 (ii)
     Unit Hyd. Tpeak (min)=      10.00        70.00
     Unit Hyd. peak  (cms)=       0.15         0.02
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.02         0.00          0.018 (iii)
     TIME TO PEAK    (hrs)=       2.67         4.00           2.67
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     RUNOFF VOLUME    (mm)=      24.00         1.91           5.20
     TOTAL RAINFALL   (mm)=      25.00        25.00          25.00
     RUNOFF COEFFICIENT   =       0.96         0.08           0.21
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
=================================================================================
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Ful Site
*********************************
** SIMULATION:100 yr 12 hr aes **
*********************************
  
--------------------
|    READ STORM    |    Filename: C:\Users\jbirchard.GGINTERNAL\AppD           
|                  |              ata\Local\Temp\                              
|                  |              92a83ee9-05e2-49c8-b555-b8430d1219dd\cee69975
| Ptotal= 97.20 mm |    Comments: 100 yr 12 hr aes                        
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17   14.58 |  3.17   14.58 |  6.17    1.94 |  9.17    0.00
                 0.33   14.58 |  3.33   14.58 |  6.33    1.94 |  9.33    0.00
                 0.50   14.58 |  3.50   14.58 |  6.50    1.94 |  9.50    0.00
                 0.67   14.58 |  3.67   14.58 |  6.67    1.94 |  9.67    0.00
                 0.83   14.58 |  3.83   14.58 |  6.83    1.94 |  9.83    0.00
                 1.00   14.58 |  4.00   14.58 |  7.00    1.94 | 10.00    0.00
                 1.17   24.30 |  4.17   12.64 |  7.17    0.98 | 10.17    0.00
                 1.33   24.30 |  4.33   12.64 |  7.33    0.98 | 10.33    0.00
                 1.50   24.30 |  4.50   12.64 |  7.50    0.98 | 10.50    0.00
                 1.67   24.30 |  4.67   12.64 |  7.67    0.98 | 10.67    0.00
                 1.83   24.30 |  4.83   12.64 |  7.83    0.98 | 10.83    0.00
                 2.00   24.30 |  5.00   12.64 |  8.00    0.98 | 11.00    0.00
                 2.17   19.44 |  5.17    8.74 |  8.17    0.00 | 11.17    0.00
                 2.33   19.44 |  5.33    8.74 |  8.33    0.00 | 11.33    0.00
                 2.50   19.44 |  5.50    8.74 |  8.50    0.00 | 11.50    0.00
                 2.67   19.44 |  5.67    8.74 |  8.67    0.00 | 11.67    0.00
                 2.83   19.44 |  5.83    8.74 |  8.83    0.00 | 11.83    0.00
                 3.00   19.44 |  6.00    8.74 |  9.00    0.00 | 12.00    0.00
------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0003)|   Area    (ha)=   3.02
|ID= 1 DT=10.0 min |   Total Imp(%)=  21.80   Dir. Conn.(%)=  10.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.66         2.36
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         2.65
     Length            (m)=     141.89        80.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      24.30        10.52
                over (min)       10.00        30.00
     Storage Coeff.  (min)=       5.55 (ii)   29.75 (ii)
     Unit Hyd. Tpeak (min)=      10.00        30.00
     Unit Hyd. peak  (cms)=       0.14         0.04
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Ful Site
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.02         0.06          0.077 (iii)
     TIME TO PEAK    (hrs)=       2.00         3.33           3.00
     RUNOFF VOLUME    (mm)=      96.20        37.61          43.46
     TOTAL RAINFALL   (mm)=      97.20        97.20          97.20
     RUNOFF COEFFICIENT   =       0.99         0.39           0.45
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
*********************************
** SIMULATION:100 yr 24 hr scs **
*********************************
  
--------------------
|    READ STORM    |    Filename: C:\Users\jbirchard.GGINTERNAL\AppD           
|                  |              ata\Local\Temp\                              
|                  |              92a83ee9-05e2-49c8-b555-b8430d1219dd\4dfadd4f
| Ptotal=119.72 mm |    Comments: 100 yr 24 hr scs                        
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17    1.32 |  6.17    2.39 | 12.17   17.24 | 18.17    2.15
                 0.33    1.32 |  6.33    2.39 | 12.33   17.24 | 18.33    2.15
                 0.50    1.32 |  6.50    2.39 | 12.50   17.24 | 18.50    2.15
                 0.67    1.32 |  6.67    2.39 | 12.67    8.86 | 18.67    2.15
                 0.83    1.32 |  6.83    2.39 | 12.83    8.86 | 18.83    2.15
                 1.00    1.32 |  7.00    2.39 | 13.00    8.86 | 19.00    2.15
                 1.17    1.32 |  7.17    2.39 | 13.17    1.68 | 19.17    2.15
                 1.33    1.32 |  7.33    2.39 | 13.33    1.68 | 19.33    2.15
                 1.50    1.32 |  7.50    2.39 | 13.50    1.68 | 19.50    2.15
                 1.67    1.32 |  7.67    2.39 | 13.67    9.82 | 19.67    2.15
                 1.83    1.32 |  7.83    2.39 | 13.83    9.82 | 19.83    2.15
                 2.00    1.32 |  8.00    2.39 | 14.00    9.82 | 20.00    2.15
                 2.17    1.56 |  8.17    3.23 | 14.17    3.59 | 20.17    1.44
                 2.33    1.56 |  8.33    3.23 | 14.33    3.59 | 20.33    1.44
                 2.50    1.56 |  8.50    3.23 | 14.50    3.59 | 20.50    1.44
                 2.67    1.56 |  8.67    3.23 | 14.67    3.59 | 20.67    1.44
                 2.83    1.56 |  8.83    3.23 | 14.83    3.59 | 20.83    1.44
                 3.00    1.56 |  9.00    3.23 | 15.00    3.59 | 21.00    1.44
                 3.17    1.56 |  9.17    3.83 | 15.17    3.59 | 21.17    1.44
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                 3.33    1.56 |  9.33    3.83 | 15.33    3.59 | 21.33    1.44
                 3.50    1.56 |  9.50    3.83 | 15.50    3.59 | 21.50    1.44
                 3.67    1.56 |  9.67    4.31 | 15.67    3.59 | 21.67    1.44
                 3.83    1.56 |  9.83    4.31 | 15.83    3.59 | 21.83    1.44
                 4.00    1.56 | 10.00    4.31 | 16.00    3.59 | 22.00    1.44
                 4.17    1.92 | 10.17    5.51 | 16.17    2.15 | 22.17    1.44
                 4.33    1.92 | 10.33    5.51 | 16.33    2.15 | 22.33    1.44
                 4.50    1.92 | 10.50    5.51 | 16.50    2.15 | 22.50    1.44
                 4.67    1.92 | 10.67    7.42 | 16.67    2.15 | 22.67    1.44
                 4.83    1.92 | 10.83    7.42 | 16.83    2.15 | 22.83    1.44
                 5.00    1.92 | 11.00    7.42 | 17.00    2.15 | 23.00    1.44
                 5.17    1.92 | 11.17   11.49 | 17.17    2.15 | 23.17    1.44
                 5.33    1.92 | 11.33   11.49 | 17.33    2.15 | 23.33    1.44
                 5.50    1.92 | 11.50   11.49 | 17.50    2.15 | 23.50    1.44
                 5.67    1.92 | 11.67   49.80 | 17.67    2.15 | 23.67    1.44
                 5.83    1.92 | 11.83   90.97 | 17.83    2.15 | 23.83    1.44
                 6.00    1.92 | 12.00  132.15 | 18.00    2.15 | 24.00    1.44
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0003)|   Area    (ha)=   3.02
|ID= 1 DT=10.0 min |   Total Imp(%)=  21.80   Dir. Conn.(%)=  10.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.66         2.36
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         2.65
     Length            (m)=     141.89        80.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     132.15        65.40
                over (min)       10.00        20.00
     Storage Coeff.  (min)=       2.82 (ii)   14.47 (ii)
     Unit Hyd. Tpeak (min)=      10.00        20.00
     Unit Hyd. peak  (cms)=       0.17         0.07
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.11         0.31          0.374 (iii)
     TIME TO PEAK    (hrs)=      12.00        12.17          12.00
     RUNOFF VOLUME    (mm)=     118.72        53.44          59.96
     TOTAL RAINFALL   (mm)=     119.72       119.72         119.72
     RUNOFF COEFFICIENT   =       0.99         0.45           0.50
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
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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.
 
********************************
** SIMULATION:100 yr 4 hr chc **
********************************
--------------------
| CHICAGO STORM    |    IDF curve parameters: A= 944.793
| Ptotal= 70.73 mm |                          B=   1.500
--------------------                          C=   0.725
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  =  4.00 hrs
                        Storm time step    = 10.00 min
                        Time to peak ratio =  0.33
  
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17    5.56 |  1.17   30.95 |  2.17   11.51 |  3.17    6.45
                 0.33    6.25 |  1.33  160.82 |  2.33   10.07 |  3.33    6.06
                 0.50    7.19 |  1.50   39.12 |  2.50    8.99 |  3.50    5.71
                 0.67    8.56 |  1.67   22.81 |  2.67    8.15 |  3.67    5.41
                 0.83   10.78 |  1.83   16.82 |  2.83    7.47 |  3.83    5.15
                 1.00   15.18 |  2.00   13.58 |  3.00    6.92 |  4.00    4.91  
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0003)|   Area    (ha)=   3.02
|ID= 1 DT=10.0 min |   Total Imp(%)=  21.80   Dir. Conn.(%)=  10.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.66         2.36
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         2.65
     Length            (m)=     141.89        80.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     160.82        31.72
                over (min)       10.00        20.00
     Storage Coeff.  (min)=       2.61 (ii)   18.17 (ii)
     Unit Hyd. Tpeak (min)=      10.00        20.00
     Unit Hyd. peak  (cms)=       0.17         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.13         0.13          0.188 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.50           1.33
     RUNOFF VOLUME    (mm)=      69.73        21.13          25.99
     TOTAL RAINFALL   (mm)=      70.73        70.73          70.73
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     RUNOFF COEFFICIENT   =       0.99         0.30           0.37
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
********************************
** SIMULATION:100 yr 6 hr aes **
********************************
  
--------------------
|    READ STORM    |    Filename: C:\Users\jbirchard.GGINTERNAL\AppD           
|                  |              ata\Local\Temp\                              
|                  |              92a83ee9-05e2-49c8-b555-b8430d1219dd\6e75de88
| Ptotal= 78.90 mm |    Comments: 100 yr 6 hr aes                         
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17   23.67 |  1.67   23.67 |  3.17    3.16 |  4.67    0.00
                 0.33   23.67 |  1.83   23.67 |  3.33    3.16 |  4.83    0.00
                 0.50   23.67 |  2.00   23.67 |  3.50    3.16 |  5.00    0.00
                 0.67   39.45 |  2.17   20.51 |  3.67    1.58 |  5.17    0.00
                 0.83   39.45 |  2.33   20.51 |  3.83    1.58 |  5.33    0.00
                 1.00   39.45 |  2.50   20.51 |  4.00    1.58 |  5.50    0.00
                 1.17   31.56 |  2.67   14.20 |  4.17    0.00 |  5.67    0.00
                 1.33   31.56 |  2.83   14.20 |  4.33    0.00 |  5.83    0.00
                 1.50   31.56 |  3.00   14.20 |  4.50    0.00 |  6.00    0.00 
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0003)|   Area    (ha)=   3.02
|ID= 1 DT=10.0 min |   Total Imp(%)=  21.80   Dir. Conn.(%)=  10.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.66         2.36
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         2.65
     Length            (m)=     141.89        80.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      39.45        13.41
                over (min)       10.00        30.00
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     Storage Coeff.  (min)=       4.57 (ii)   26.53 (ii)
     Unit Hyd. Tpeak (min)=      10.00        30.00
     Unit Hyd. peak  (cms)=       0.15         0.04
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.03         0.08          0.099 (iii)
     TIME TO PEAK    (hrs)=       1.00         2.50           2.50
     RUNOFF VOLUME    (mm)=      77.90        25.92          31.11
     TOTAL RAINFALL   (mm)=      78.90        78.90          78.90
     RUNOFF COEFFICIENT   =       0.99         0.33           0.39
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
********************************
** SIMULATION:5 yr 12 hr aes  **
********************************
  
--------------------
|    READ STORM    |    Filename: C:\Users\jbirchard.GGINTERNAL\AppD           
|                  |              ata\Local\Temp\                              
|                  |              92a83ee9-05e2-49c8-b555-b8430d1219dd\0db726c1
| Ptotal= 58.31 mm |    Comments: 5 yr 12 hr aes                          
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17    8.75 |  3.17    8.75 |  6.17    1.16 |  9.17    0.00
                 0.33    8.75 |  3.33    8.75 |  6.33    1.16 |  9.33    0.00
                 0.50    8.75 |  3.50    8.75 |  6.50    1.16 |  9.50    0.00
                 0.67    8.75 |  3.67    8.75 |  6.67    1.16 |  9.67    0.00
                 0.83    8.75 |  3.83    8.75 |  6.83    1.16 |  9.83    0.00
                 1.00    8.75 |  4.00    8.75 |  7.00    1.16 | 10.00    0.00
                 1.17   14.58 |  4.17    7.58 |  7.17    0.59 | 10.17    0.00
                 1.33   14.58 |  4.33    7.58 |  7.33    0.59 | 10.33    0.00
                 1.50   14.58 |  4.50    7.58 |  7.50    0.59 | 10.50    0.00
                 1.67   14.58 |  4.67    7.58 |  7.67    0.59 | 10.67    0.00
                 1.83   14.58 |  4.83    7.58 |  7.83    0.59 | 10.83    0.00
                 2.00   14.58 |  5.00    7.58 |  8.00    0.59 | 11.00    0.00
                 2.17   11.66 |  5.17    5.24 |  8.17    0.00 | 11.17    0.00
                 2.33   11.66 |  5.33    5.24 |  8.33    0.00 | 11.33    0.00
                 2.50   11.66 |  5.50    5.24 |  8.50    0.00 | 11.50    0.00
                 2.67   11.66 |  5.67    5.24 |  8.67    0.00 | 11.67    0.00
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                 2.83   11.66 |  5.83    5.24 |  8.83    0.00 | 11.83    0.00
                 3.00   11.66 |  6.00    5.24 |  9.00    0.00 | 12.00    0.00
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0003)|   Area    (ha)=   3.02
|ID= 1 DT=10.0 min |   Total Imp(%)=  21.80   Dir. Conn.(%)=  10.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.66         2.36
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         2.65
     Length            (m)=     141.89        80.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      14.58         3.88
                over (min)       10.00        50.00
     Storage Coeff.  (min)=       6.81 (ii)   42.88 (ii)
     Unit Hyd. Tpeak (min)=      10.00        50.00
     Unit Hyd. peak  (cms)=       0.13         0.02
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.01         0.02          0.030 (iii)
     TIME TO PEAK    (hrs)=       2.00         5.00           5.00
     RUNOFF VOLUME    (mm)=      57.31        14.49          18.76
     TOTAL RAINFALL   (mm)=      58.31        58.31          58.31
     RUNOFF COEFFICIENT   =       0.98         0.25           0.32
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
********************************
** SIMULATION:5 yr 24 hr scs  **
********************************
  
--------------------
|    READ STORM    |    Filename: C:\Users\jbirchard.GGINTERNAL\AppD           
|                  |              ata\Local\Temp\                              
|                  |              92a83ee9-05e2-49c8-b555-b8430d1219dd\a3eab724
| Ptotal= 71.78 mm |    Comments: 5 yr 24 hr scs                          
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
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                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17    0.79 |  6.17    1.44 | 12.17   10.34 | 18.17    1.29
                 0.33    0.79 |  6.33    1.44 | 12.33   10.34 | 18.33    1.29
                 0.50    0.79 |  6.50    1.44 | 12.50   10.34 | 18.50    1.29
                 0.67    0.79 |  6.67    1.44 | 12.67    5.31 | 18.67    1.29
                 0.83    0.79 |  6.83    1.44 | 12.83    5.31 | 18.83    1.29
                 1.00    0.79 |  7.00    1.44 | 13.00    5.31 | 19.00    1.29
                 1.17    0.79 |  7.17    1.44 | 13.17    1.01 | 19.17    1.29
                 1.33    0.79 |  7.33    1.44 | 13.33    1.01 | 19.33    1.29
                 1.50    0.79 |  7.50    1.44 | 13.50    1.01 | 19.50    1.29
                 1.67    0.79 |  7.67    1.44 | 13.67    5.89 | 19.67    1.29
                 1.83    0.79 |  7.83    1.44 | 13.83    5.89 | 19.83    1.29
                 2.00    0.79 |  8.00    1.44 | 14.00    5.89 | 20.00    1.29
                 2.17    0.93 |  8.17    1.94 | 14.17    2.15 | 20.17    0.86
                 2.33    0.93 |  8.33    1.94 | 14.33    2.15 | 20.33    0.86
                 2.50    0.93 |  8.50    1.94 | 14.50    2.15 | 20.50    0.86
                 2.67    0.93 |  8.67    1.94 | 14.67    2.15 | 20.67    0.86
                 2.83    0.93 |  8.83    1.94 | 14.83    2.15 | 20.83    0.86
                 3.00    0.93 |  9.00    1.94 | 15.00    2.15 | 21.00    0.86
                 3.17    0.93 |  9.17    2.30 | 15.17    2.15 | 21.17    0.86
                 3.33    0.93 |  9.33    2.30 | 15.33    2.15 | 21.33    0.86
                 3.50    0.93 |  9.50    2.30 | 15.50    2.15 | 21.50    0.86
                 3.67    0.93 |  9.67    2.58 | 15.67    2.15 | 21.67    0.86
                 3.83    0.93 |  9.83    2.58 | 15.83    2.15 | 21.83    0.86
                 4.00    0.93 | 10.00    2.58 | 16.00    2.15 | 22.00    0.86
                 4.17    1.15 | 10.17    3.30 | 16.17    1.29 | 22.17    0.86
                 4.33    1.15 | 10.33    3.30 | 16.33    1.29 | 22.33    0.86
                 4.50    1.15 | 10.50    3.30 | 16.50    1.29 | 22.50    0.86
                 4.67    1.15 | 10.67    4.45 | 16.67    1.29 | 22.67    0.86
                 4.83    1.15 | 10.83    4.45 | 16.83    1.29 | 22.83    0.86
                 5.00    1.15 | 11.00    4.45 | 17.00    1.29 | 23.00    0.86
                 5.17    1.15 | 11.17    6.89 | 17.17    1.29 | 23.17    0.86
                 5.33    1.15 | 11.33    6.89 | 17.33    1.29 | 23.33    0.86
                 5.50    1.15 | 11.50    6.89 | 17.50    1.29 | 23.50    0.86
                 5.67    1.15 | 11.67   29.87 | 17.67    1.29 | 23.67    0.86
                 5.83    1.15 | 11.83   54.57 | 17.83    1.29 | 23.83    0.86
                 6.00    1.15 | 12.00   79.27 | 18.00    1.29 | 24.00    0.86
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0003)|   Area    (ha)=   3.02
|ID= 1 DT=10.0 min |   Total Imp(%)=  21.80   Dir. Conn.(%)=  10.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.66         2.36
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         2.65
     Length            (m)=     141.89        80.00
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     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      79.27        25.93
                over (min)       10.00        30.00
     Storage Coeff.  (min)=       3.46 (ii)   20.33 (ii)
     Unit Hyd. Tpeak (min)=      10.00        30.00
     Unit Hyd. peak  (cms)=       0.16         0.05
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.07         0.10          0.123 (iii)
     TIME TO PEAK    (hrs)=      12.00        12.33          12.00
     RUNOFF VOLUME    (mm)=      70.78        21.73          26.63
     TOTAL RAINFALL   (mm)=      71.78        71.78          71.78
     RUNOFF COEFFICIENT   =       0.99         0.30           0.37
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
********************************
** SIMULATION:5 yr 4 hr chc   **
********************************
--------------------
| CHICAGO STORM    |    IDF curve parameters: A= 565.598
| Ptotal= 42.58 mm |                          B=   1.500
--------------------                          C=   0.724
                        used in:   INTENSITY =  A / (t + B)^C

                        Duration of storm  =  4.00 hrs
                        Storm time step    = 10.00 min
                        Time to peak ratio =  0.33
  
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17    3.36 |  1.17   18.64 |  2.17    6.95 |  3.17    3.90
                 0.33    3.77 |  1.33   96.51 |  2.33    6.07 |  3.33    3.66
                 0.50    4.34 |  1.50   23.55 |  2.50    5.42 |  3.50    3.45
                 0.67    5.17 |  1.67   13.74 |  2.67    4.92 |  3.67    3.27
                 0.83    6.50 |  1.83   10.14 |  2.83    4.51 |  3.83    3.11
                 1.00    9.16 |  2.00    8.19 |  3.00    4.18 |  4.00    2.97  
-------------------------------------------------------------------------------
--------------------
| CALIB            |
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| STANDHYD (  0003)|   Area    (ha)=   3.02
|ID= 1 DT=10.0 min |   Total Imp(%)=  21.80   Dir. Conn.(%)=  10.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.66         2.36
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         2.65
     Length            (m)=     141.89        80.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      96.51         7.80
                over (min)       10.00        40.00
     Storage Coeff.  (min)=       3.20 (ii)   30.47 (ii)
     Unit Hyd. Tpeak (min)=      10.00        40.00
     Unit Hyd. peak  (cms)=       0.16         0.03
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.08         0.03          0.082 (iii)
     TIME TO PEAK    (hrs)=       1.33         2.00           1.33
     RUNOFF VOLUME    (mm)=      41.58         7.42          10.83
     TOTAL RAINFALL   (mm)=      42.58        42.58          42.58
     RUNOFF COEFFICIENT   =       0.98         0.17           0.25
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

********************************
** SIMULATION:5 yr 6 hr aes   **
********************************
  
--------------------
|    READ STORM    |    Filename: C:\Users\jbirchard.GGINTERNAL\AppD           
|                  |              ata\Local\Temp\                              
|                  |              92a83ee9-05e2-49c8-b555-b8430d1219dd\a2915e03
| Ptotal= 47.30 mm |    Comments: 5 yr 6 hr aes                           
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.17   14.19 |  1.67   14.19 |  3.17    1.89 |  4.67    0.00
                 0.33   14.19 |  1.83   14.19 |  3.33    1.89 |  4.83    0.00
                 0.50   14.19 |  2.00   14.19 |  3.50    1.89 |  5.00    0.00
                 0.67   23.65 |  2.17   12.30 |  3.67    0.95 |  5.17    0.00
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                 0.83   23.65 |  2.33   12.30 |  3.83    0.95 |  5.33    0.00
                 1.00   23.65 |  2.50   12.30 |  4.00    0.95 |  5.50    0.00
                 1.17   18.92 |  2.67    8.51 |  4.17    0.00 |  5.67    0.00
                 1.33   18.92 |  2.83    8.51 |  4.33    0.00 |  5.83    0.00
                 1.50   18.92 |  3.00    8.51 |  4.50    0.00 |  6.00    0.00
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0003)|   Area    (ha)=   3.02
|ID= 1 DT=10.0 min |   Total Imp(%)=  21.80   Dir. Conn.(%)=  10.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.66         2.36
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         2.65
     Length            (m)=     141.89        80.00
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      23.65         5.12
                over (min)       10.00        40.00
     Storage Coeff.  (min)=       5.61 (ii)   37.89 (ii)
     Unit Hyd. Tpeak (min)=      10.00        40.00
     Unit Hyd. peak  (cms)=       0.14         0.03
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.02         0.03          0.039 (iii)
     TIME TO PEAK    (hrs)=       1.00         2.83           2.50
     RUNOFF VOLUME    (mm)=      46.30         9.36          13.04
     TOTAL RAINFALL   (mm)=      47.30        47.30          47.30
     RUNOFF COEFFICIENT   =       0.98         0.20           0.28
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
********************************
** SIMULATION:Quality Event   **
********************************
  
--------------------
|    READ STORM    |    Filename: C:\Users\jbirchard.GGINTERNAL\AppD           
|                  |              ata\Local\Temp\                              
|                  |              92a83ee9-05e2-49c8-b555-b8430d1219dd\22c55f5b
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Ful Site
| Ptotal= 25.00 mm |    Comments: Quality Event                           
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.33    0.00 |  1.67    3.75 |  3.00    8.25 |  4.33    3.00
                 0.67    1.50 |  2.00    4.50 |  3.33    3.75 |
                 1.00    2.25 |  2.33   11.25 |  3.67    3.00 |
                 1.33    2.25 |  2.67   29.25 |  4.00    2.25 |
-------------------------------------------------------------------------------
--------------------
| CALIB            |
| STANDHYD (  0003)|   Area    (ha)=   3.02
|ID= 1 DT=10.0 min |   Total Imp(%)=  21.80   Dir. Conn.(%)=  10.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.66         2.36
     Dep. Storage     (mm)=       1.00        10.30
     Average Slope     (%)=       1.00         2.65
     Length            (m)=     141.89        80.00
     Mannings n           =      0.013        0.250
 
         NOTE:  RAINFALL WAS TRANSFORMED TO  10.0 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
                0.167    0.00 | 1.333    2.25 | 2.500   29.25 |  3.67    3.00
                0.333    0.00 | 1.500    3.75 | 2.667   29.25 |  3.83    2.25
                0.500    1.50 | 1.667    3.75 | 2.833    8.25 |  4.00    2.25
                0.667    1.50 | 1.833    4.50 | 3.000    8.25 |  4.17    3.00
                0.833    2.25 | 2.000    4.50 | 3.167    3.75 |  4.33    3.00
                1.000    2.25 | 2.167   11.25 | 3.333    3.75 |
                1.167    2.25 | 2.333   11.25 | 3.500    3.00 |
  
     Max.Eff.Inten.(mm/hr)=      29.25         1.54
                over (min)       10.00        60.00
     Storage Coeff.  (min)=       5.15 (ii)   57.34 (ii)
     Unit Hyd. Tpeak (min)=      10.00        60.00
     Unit Hyd. peak  (cms)=       0.15         0.02
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.02         0.01          0.025 (iii)
     TIME TO PEAK    (hrs)=       2.67         3.83           2.67
     RUNOFF VOLUME    (mm)=      24.00         1.91           4.11
     TOTAL RAINFALL   (mm)=      25.00        25.00          25.00
     RUNOFF COEFFICIENT   =       0.96         0.08           0.16
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
***** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
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Ful Site
              YOU SHOULD CONSIDER SPLITTING THE AREA.
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  65.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
-------------------------------------------------------------------------------
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Appendix B 
Hydraulic Calculations 



Worksheet for North Quality Event
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

0.030Roughness Coefficient
m/m0.010Channel Slope
H:V3.000Left Side Slope
H:V3.000Right Side Slope
m0.00Bottom Width
m³/s0.0128Discharge

Results

m0.099Normal Depth
m²0.029Flow Area
m0.627Wetted Perimeter
m0.047Hydraulic Radius
m0.59Top Width
m0.082Critical Depth
m/m0.027Critical Slope
m/s0.43Velocity
m0.01Velocity Head
m0.109Specific Energy

0.623Froude Number
SubcriticalFlow Type

GVF Input Data

m0.000Downstream Depth
m0.000Length

0Number Of Steps

GVF Output Data

m0.000Upstream Depth
N/AProfile Description

m0.00Profile Headloss
m/s0.00Downstream Velocity
m/s0.00Upstream Velocity
m0.099Normal Depth
m0.082Critical Depth
m/m0.010Channel Slope
m/m0.027Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

6/26/2020

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterCR 28 Flow Master.fm8



Worksheet for North 5 Year Event
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

0.030Roughness Coefficient
m/m0.010Channel Slope
H:V3.000Left Side Slope
H:V3.000Right Side Slope
m0.00Bottom Width
m³/s0.0628Discharge

Results

m0.180Normal Depth
m²0.097Flow Area
m1.138Wetted Perimeter
m0.085Hydraulic Radius
m1.08Top Width
m0.155Critical Depth
m/m0.022Critical Slope
m/s0.65Velocity
m0.02Velocity Head
m0.201Specific Energy

0.688Froude Number
SubcriticalFlow Type

GVF Input Data

m0.000Downstream Depth
m0.000Length

0Number Of Steps

GVF Output Data

m0.000Upstream Depth
N/AProfile Description

m0.00Profile Headloss
m/s0.00Downstream Velocity
m/s0.00Upstream Velocity
m0.180Normal Depth
m0.155Critical Depth
m/m0.010Channel Slope
m/m0.022Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

6/26/2020

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterCR 28 Flow Master.fm8



Worksheet for North Culvert 5 year
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

0.024Roughness Coefficient
m/m0.0200Channel Slope
m0.275Diameter
m³/s0.0622Discharge

Results

m0.244Normal Depth
m²0.056Flow Area
m0.676Wetted Perimeter
m0.082Hydraulic Radius
m0.17Top Width
m0.199Critical Depth
%88.7Percent Full
m/m0.0295Critical Slope
m/s1.12Velocity
m0.06Velocity Head
m0.308Specific Energy

0.630Froude Number
m³/s0.0632Maximum Discharge
m³/s0.0587Discharge Full
m/m0.0224Slope Full

SubcriticalFlow Type

GVF Input Data

m0.000Downstream Depth
m0.000Length

0Number Of Steps

GVF Output Data

m0.000Upstream Depth
N/AProfile Description

m0.00Profile Headloss
%0.0Average End Depth Over Rise
%0.0Normal Depth Over Rise
m/s0.00Downstream Velocity
m/s0.00Upstream Velocity
m0.244Normal Depth
m0.199Critical Depth
m/m0.0200Channel Slope
m/m0.0295Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

7/6/2020

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterCR 28 Flow Master.fm8



Worksheet for South 5 Year Event
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

0.030Roughness Coefficient
m/m0.010Channel Slope
H:V3.000Left Side Slope
H:V3.000Right Side Slope
m0.00Bottom Width
m³/s0.0733Discharge

Results

m0.191Normal Depth
m²0.109Flow Area
m1.206Wetted Perimeter
m0.090Hydraulic Radius
m1.14Top Width
m0.165Critical Depth
m/m0.022Critical Slope
m/s0.67Velocity
m0.02Velocity Head
m0.214Specific Energy

0.695Froude Number
SubcriticalFlow Type

GVF Input Data

m0.000Downstream Depth
m0.000Length

0Number Of Steps

GVF Output Data

m0.000Upstream Depth
N/AProfile Description

m0.00Profile Headloss
m/s0.00Downstream Velocity
m/s0.00Upstream Velocity
m0.191Normal Depth
m0.165Critical Depth
m/m0.010Channel Slope
m/m0.022Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

6/26/2020

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterCR 28 Flow Master.fm8



Worksheet for South Quality Event
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

0.030Roughness Coefficient
m/m0.010Channel Slope
H:V3.000Left Side Slope
H:V3.000Right Side Slope
m0.00Bottom Width
m³/s0.0180Discharge

Results

m0.113Normal Depth
m²0.038Flow Area
m0.712Wetted Perimeter
m0.053Hydraulic Radius
m0.68Top Width
m0.094Critical Depth
m/m0.026Critical Slope
m/s0.47Velocity
m0.01Velocity Head
m0.124Specific Energy

0.636Froude Number
SubcriticalFlow Type

GVF Input Data

m0.000Downstream Depth
m0.000Length

0Number Of Steps

GVF Output Data

m0.000Upstream Depth
N/AProfile Description

m0.00Profile Headloss
m/s0.00Downstream Velocity
m/s0.00Upstream Velocity
m0.113Normal Depth
m0.094Critical Depth
m/m0.010Channel Slope
m/m0.026Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

6/26/2020

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterCR 28 Flow Master.fm8



Worksheet for Roadway
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient
m/m0.010Channel Slope
m7.00Bottom Width
m³/s0.3736Discharge

Results

m0.051Normal Depth
m²0.357Flow Area
m7.102Wetted Perimeter
m0.050Hydraulic Radius
m7.00Top Width
m0.066Critical Depth
m/m0.004Critical Slope
m/s1.05Velocity
m0.06Velocity Head
m0.107Specific Energy

1.481Froude Number
SupercriticalFlow Type

GVF Input Data

m0.000Downstream Depth
m0.000Length

0Number Of Steps

GVF Output Data

m0.000Upstream Depth
N/AProfile Description

m0.00Profile Headloss
m/sInfinityDownstream Velocity
m/sInfinityUpstream Velocity
m0.051Normal Depth
m0.066Critical Depth
m/m0.010Channel Slope
m/m0.004Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

6/26/2020

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterCR 28 Flow Master.fm8



Worksheet for Full Site Drainage Swale Quality Event
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

0.030Roughness Coefficient
m/m0.0325Channel Slope
H:V3.000Left Side Slope
H:V3.000Right Side Slope
m2.00Bottom Width
m³/s0.0249Discharge

Results

m0.024Normal Depth
m²0.050Flow Area
m2.154Wetted Perimeter
m0.023Hydraulic Radius
m2.15Top Width
m0.025Critical Depth
m/m0.0308Critical Slope
m/s0.49Velocity
m0.01Velocity Head
m0.037Specific Energy

1.029Froude Number
SupercriticalFlow Type

GVF Input Data

m0.000Downstream Depth
m0.000Length

0Number Of Steps

GVF Output Data

m0.000Upstream Depth
N/AProfile Description

m0.00Profile Headloss
m/sInfinityDownstream Velocity
m/sInfinityUpstream Velocity
m0.024Normal Depth
m0.025Critical Depth
m/m0.0325Channel Slope
m/m0.0308Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

7/6/2020

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterCR 28 Flow Master.fm8



Worksheet for Full Site Drainage Swale 100 year
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

0.030Roughness Coefficient
m/m0.0325Channel Slope
H:V3.000Left Side Slope
H:V3.000Right Side Slope
m2.00Bottom Width
m³/s0.3736Discharge

Results

m0.120Normal Depth
m²0.284Flow Area
m2.760Wetted Perimeter
m0.103Hydraulic Radius
m2.72Top Width
m0.142Critical Depth
m/m0.0183Critical Slope
m/s1.32Velocity
m0.09Velocity Head
m0.209Specific Energy

1.303Froude Number
SupercriticalFlow Type

GVF Input Data

m0.000Downstream Depth
m0.000Length

0Number Of Steps

GVF Output Data

m0.000Upstream Depth
N/AProfile Description

m0.00Profile Headloss
m/sInfinityDownstream Velocity
m/sInfinityUpstream Velocity
m0.120Normal Depth
m0.142Critical Depth
m/m0.0325Channel Slope
m/m0.0183Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

7/6/2020

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterCR 28 Flow Master.fm8



 
  
 
 
 

 

 

 

Appendix C 
Geotechnical Data 



terraspec engineering inc. 
geotechnical engineers ◼ materials testing 
 
973 Crawford Drive 
Peterborough, Ontario      Phone: (705) 743-7880 
K9J 3X1        Fax: (705) 743-9592 
 

SITE REPORT 

 
To: The Greer Galloway Group Inc.      1 Page 

 

From: Shane Galloway 

 

Re: Grain Size Analysis 

20-3-8378 

 

Date: April 18, 2020 

 

1 soil sample from April 13, 2020 

 

  Baldwin Law T-1 

Sieve  % Passing 

37.5mm 100    grain size 

26.5mm 70.8 

19.0mm 70.8 

13.2mm 67.7 

9.50mm 65.5 

4.75mm 61.9 

2.36mm 57.7 

1.18mm 49.7 

600um  40.4 

300um  31.1 

150um  21.0 

75um  12.5 

ASTM   SM    soil classification 

description silty sand with gravel  soil description 

min/cm 10    estimated T time 

 

 

 

 

 

 

 

 

 



terraspec engineering inc. 
geotechnical engineers ◼ materials testing 
 
973 Crawford Drive 
Peterborough, Ontario      Phone: (705) 743-7880 
K9J 3X1        Fax: (705) 743-9592 
 

SITE REPORT 

 
To: The Greer Galloway Group Inc.      1 Page 

 

From: Shane Galloway 

 

Re: Grain Size Analysis 

20-3-8378 

 

Date: April 18, 2020 

 

1 soil sample from April 13, 2020 

 

  Baldwin Law T-4 

Sieve  % Passing 

9.50mm 100    grain size 

4.75mm 96.7 

2.36mm 91.8 

1.18mm 78.9 

600um  60.5 

300um  44.0 

150um  28.0 

75um  16.2 

ASTM   SM    soil classification 

description silty sand   soil description 

min/cm 14    estimated T time 

 


