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1.0 Introduction 
 
WMI & Associates Limited was retained by Innisfil Executive Estates (1820839 Ontario 
Ltd.) to prepare a Functional Servicing & Stormwater Management Report in support 
of the design and construction of Innisfil Executive Estates Phase 2 (herein referred to 
as ‘Phase 2’, or the ‘site’) of the proposed residential development located north of the 
intersection of Robertson Avenue and Victoria Street in the Village of Stroud, Town of 
Innisfil.  
 
The Functional Servicing & Stormwater Management Report provided herein has been 
based on discussions with the Town of Innisfil staff, as well as the recently constructed 
Innisfil Executive Estates Phase 1 (herein referred to as ‘Phase 1’). All proposed works 
are considered to be in conformance with the current Town engineering design 
standards. 
   
The subject area of Phase 2 that is proposed for development comprises 4.78ha.  The 
property is located north of the intersection of Robertson Avenue and Victoria Street 
in the Village of Stroud. The property is legally referred to as Block 39 and 41 of 
Registered Plan 51M-1045, Town of Innisfil, County of Simcoe.   
 
The proposed development will consist of 21 estate residential units accessed by the 
extension of Robertson Avenue and the addition of a cul-de-sac. 
 
An investigation of proposed site servicing and stormwater management (SWM) has 
been undertaken in order to support the planning approvals associated with the 
development of the above-mentioned property.  
 
 
2.0 Background 
 
The following is a summary of drawings/reports utilized in establishing the site 
constraints for the subject lands: 
 

• Innisfil Executive Estates Subdivision (Town File No. I-T-880008), Stormwater 
Management Report, prepared by Gemmell Engineering (R5, May 2014). 

• Geotechnical Investigation, Robertson Subdivision Stroud, Geospec Project 
No. 10-1626. Prepared by Geospec Engineering Ltd. January 20, 2011. 

• Hydrogeological Impact Assessment, Innisfil Executive Estates Phase  2, Town 
of Innisfil, ON.  Prepared by Azimuth Environmental Consulting Inc., June 2020 
(AEC 17-069). 

• Gemmell Engineering SWM Report (R5 May, 2014) 
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3.0 Development Design Criteria   
 
The stormwater management design for the proposed development will incorporate 
the policies and criteria of a number of agencies, including the Town of Innisfil (Town), 
Lake Simcoe Region Conversation Authority (LSRCA), Ministry of Transportation 
(MTO) and the Ministry of the Environment Conservation & Parks (MECP).  The 
stormwater design criteria for the development of the site are summarized below: 
 
• Stormwater quality controls will be provided based on the guidelines described in 

the Ministry of the Environment, Stormwater Management Planning and Design 
Manual dated March 2003 and the Low Impact Development Stormwater 
Management Planning & Design Guide (LID Manual) prepared by the Credit Valley 
Conservation (CVC) and the Toronto and Region Conservation Authority (TRCA), 
Version 1.0, dated 2010.  Following the MECP and LID Guidelines noted above, 
the stormwater management design utilized for the site will provide water quality 
control at an Enhanced Level of Protection (minimum of 80% Total Suspended 
Solids removal efficiency). 

• Engineering Design Standards and Specifications Manual, Town of Innisfil (2020). 

o Post-to-Pre-Development stormwater peak flow quantity controls 

o An enhanced level of stormwater quality control 

o Erosion and sediment control 

o Provide a sufficient outlet for stormwater 

• Innisfil Our Place Official Plan (January 2018). 

• Comprehensive Stormwater Management Master Plan, Town of Innisfil (2016). 

o Implementation of LID source controls and treatment train approach  

• Site layout and stormwater management design are based on the guidelines 
described in the South Georgian Bay Lake Simcoe Source Protection Plan 
amended on May 14, 2015. 

o South Georgian Bay Lake Simcoe Source Water Protection 

• LSRCA Technical Guidelines for Stormwater Management Submissions (June 
2016). 

• Lake Simcoe Phosphorus Offsetting Policy, LSRCA, (September 2017). 

• Total Phosphorus Reduction controls will be provided based on the guidelines 
described in the Lake Simcoe Protection Plan and the LID Manual (prepared by 
CVC and TRCA, 2010). 
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• The City of Barrie’s Water Pollution Control Centre (WPCC) Station Rainfall 
Intensity-Duration-Frequency (IDF) data, adjusted to account for climate change, 
will be used to determine the peak design flows and runoff volumes for each of the 
design storm events analyzed. IDF data is included in Appendix B. 

• The entire Innisfil Executive Estates site has been confirmed to be accounted for 
within the existing Phase 1 Stormwater Management (SWM) Wet Pond and as a 
result no further quantity control is proposed on-site. Excerpts from the Innisfil 
Executive Estates Subdivision Stormwater Management Report (prepared by 
Gemmell Engineering, revised May 2014) have been highlighted and are included 
in Appendix G. 

• Erosion and Sediment Control measures will be implemented prior to and during 
the construction of the development and maintained until the site is stabilized.  

 
 
4.0 Pre-Development Conditions   
 
4.1 General 
 
Currently the site consists of an unimproved area accessed from Victoria Street by 
Robertson Road in Stroud. The site is triangular in shape and bordered by the 
residential development Innisfil Executive Estates (Phase 1) to the west, the existing 
stormwater management pond to the south, and the GO Transit Railway along the 
eastern perimeter of the property.  
 
4.2 Pre-Development Drainage 
 
Runoff from the site is in the form of overland sheet flow, in the north-west to south-
east direction, and grades on the property are gently sloped, in the order of 0.5 to 3.0% 
with approximately 5.5m of total topographic relief.  
 
The existing condition of the Phase 2 lands yields a total area of 4.78ha and a runoff 
coefficient of 0.10. 
 
The northern and western limits of the site border the rear lots of the Phase 1 estate 
residential area. External runoff from the north is conveyed overland by a drainage 
swale (with subdrain) that runs parallel to the GO Transit railway along the eastern 
border of Phase 2. This drainage swale discharges directly into the existing SWM Wet 
Pond located at the southern border of Phase 2.  
 
The Phase 1 engineering design oversized the SWM Wet Pond to account for the 
future development of the Phase 2 lands. All stormwater runoff generated on-site for 
Phase 1 & Phase 2 is currently captured by the SWM Wet Pond and ultimately drains 
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through a channel at the southeast corner of the SWM Wet Pond that runs parallel to 
the GO Transit Railway southeast underneath Victoria Street.  
 
The Stormwater Management Report prepared by Gemmell Engineering (R5 May 
2014) used a Visual OTTHYMO hydrologic model to design the SWM Wet Pond 
considering both the Phase 1 and Phase 2 lands. To confirm the adequacy of the 
existing SWM Wet Pond to continue to service the further development of Phase 2, 
WMI & Associates has simulated this model using the SWMHYMO hydrologic 
modelling software. Refer to Appendix C for the SWMHYMO modelling files. The 
modelling is further discussed in Section 5.3.  
 
No other external drainage contributes runoff to the site as it is bound to the south by 
the existing SWM Wet Pond and to the east by the existing GO Transit Railway which 
intercepts any external drainage prior to it entering the site. The pre-development 
condition is referenced as ‘PRE1’ for all intents and purposes of this report. 
 
The pre-development peak flow target rates for the site are based on the Stormwater 
Management Report, prepared by Gemmell Engineering (R5, May 2014) for Phase 1. 
 
Refer to Figure 2 in Appendix A for the Pre-Development Drainage Plan. 
 
4.3 Soil Conditions 
 
According to the Soils Map of Simcoe County, Ontario, South Sheet, Soil Survey 
Report No. 29 prepared for the Department of Agriculture, the site consists of 
Bondhead sandy loam which belongs to Hydrologic Soil Group ‘AB’ and is considered 
a good draining soil.  The Runoff Coefficients and Curve Numbers associated with the 
site drainage area were computed by calculating weighted values based on 
corresponding land uses and soil type.  The Hydrologic Soil Group was determined in 
accordance with the Ontario Ministry of Transportation (MTO) Soil Classification 
System (Refer to Appendix B). 
 
The Hydrogeological Impact Assessment that was prepared by Azimuth Environmental 
Consulting, Inc. (June 2020) is based on the observation of thirteen (13) test pits and 
seven (7) groundwater monitoring locations across the site, as well as the 
Geotechnical Investigation prepared by Geospec Engineering Ltd. (January 20, 2011). 
Native soils observed in the test pits were found to consist mainly of silty clay and 
gravel. The report indicates that the native soils exhibit a range of permeability across 
the site (45-50min/cm in the north and 2-12min/cm in the south) and groundwater 
elevations of up to 1.7m below ground surface (mbgs). The report recommends that a 
conservative value of 45min/cm (13.3mm/hr) be used for the design of infiltration-
based features. 
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Groundwater monitoring took place across 7 monitoring locations (Oct. 6, 2017 – Aug. 
29, 2018). To observe the seasonally-high water level, manual measurements were 
taken in March, April, and June 2018. Groundwater levels were detected at 1.7mbgs 
in April and it is recommended that this groundwater elevation be assumed for the 
design of stormwater management features. 
 
Refer to Appendix D for both the Geotechnical Investigation and Hydrogeological 
Impact Assessment. 
 
4.4 Source Water Protection 

 
From a source water protection perspective, and based on a review of the South 
Georgian Bay Lake Simcoe Source Protection Region (Approved South Georgian Bay 
Lake Simcoe Source Protection Plan, January 26, 2015 - amended February 15, 2018 
- and MECP’s Source Protection Atlas), the site is located within a Wellhead Protection 
Area “D” (25-year capture zone boundary) and also a Highly Vulnerable Aquifer Area. 
Additionally, the northern portion of the site is located within a Significant Groundwater 
Recharge Area. 
 
To mitigate the potential contamination of the highly vulnerable aquifer, the portion of 
the site which contains asphalt area (driveways, road, and cul-de-sac) will be graded 
such that runoff will be contained within the Robertson Avenue ROW and discharge 
into the existing SWM Wet Pond (which discharges to Hewitt’s Creek) minimizing any 
infiltration of untreated contaminated runoff.  
 
It is noted in the Hydrogeological Impact Assessment that was prepared by Azimuth 
Environmental Consulting, Inc. (June 2020) that due to the nature of the site grading, 
the site is downgradient of the municipal well locations. The report also suggests that 
since the Stroud water supply system obtains its water from the deep regional Aquifer 
A3, that the 60m thick aquitard above Aquifer A3 serves as adequate protection from 
infiltration practices on-site. The vulnerability of the site is in relation to the shallow 
unconfined aquifer above the aquitard.   
 
Due to the findings above, it is assumed that the development and the associated 
engineering design is not subject to further design requirements related to source 
water protection. However, we note that water balance is still required in accordance 
with the Conservation Authority’s hydrogeological guidelines (refer to Section 10.0, 
Water Balance). 
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5.0 Post-Development Conditions   
 
5.1 General 
 
Post-development drainage patterns on-site will be consistent with the pre-
development condition. All runoff from the site will enter the existing SWM Wet Pond 
which has been designed to provide both quantity and quality control for Phase 1 and 
Phase 2. The existing (retrofitted) Crossroads Subdivision SWM pond currently 
discharges to the Hewitt’s Creek watercourse.  
 
5.2 Post-Development Drainage 
 
The proposed residential development includes twenty-one (21) estate residential lots 
complete with an urban road cross-section (Robertson Avenue) connecting to Victoria 
Street just south of the subject lands. The proposed development of Phase 2 will be 
comprised of a total area of 4.78ha. 
 
External flows from the Phase 1 lands located to the north of the site will be captured 
and conveyed by a ditch inlet catchbasin located within the rear yard of Lot 7. The 
proposed storm sewer within Robertson Avenue will extend to this ditch inlet 
catchbasin and be sized to convey 100yr peak flows from the contributing upstream 
Phase 1 lands. 
 
As stated in Section 4.4, the impervious areas of the site that generate contaminated 
runoff will be graded such that they will drain onto the Robertson Avenue right-of-way, 
where runoff will flow south within a combination of the Robertson Avenue storm sewer 
system and roadway to convey the minor and major system peak flows respectively.  
Upon surcharge of the storm sewer and during major storm events, runoff will flow 
overland along the Robertson Avenue ROW and discharge into the existing SWM Wet 
Pond.  
 
Flows from Robertson Avenue will be conveyed directly into the existing SWM Wet 
Pond where both stormwater quantity and quality control will be provided. The 
adequacy of the existing SWM Wet Pond was confirmed through hydrologic modelling 
discussed in Section 5.3. 
 
Stormwater quality control will be provided for the site via a treatment train consisting 
of a storm sewer which will capture and pre-treat contaminated runoff from the 
Robertson Avenue ROW prior to discharging into the existing SWM Wet Pond which 
will provide additional quality control benefits. Additionally, vegetated filter strips in 
conjunction with a network of enhanced grass swales will aid with quality control, water 
balance, runoff volume control, and phosphorus reduction for any clean runoff draining 
from the rear yards and building rooftops. 
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Refer to Figure 3 for the Post-Development Drainage Plan included in Appendix A. 
Refer to Appendix B for supporting calculations. Refer to Appendix G for further 
details on the supporting documents and figures mentioned above. 
 
5.3 Hydrologic Modelling (SWMHYMO Model) 
 
To confirm the adequacy of the existing SWM Wet Pond to continue to service the 
further development of Phase 2, WMI & Associates has modelled the site using the 
SWMHYMO Stormwater Management Hydrologic Model. 
 
For the construction of Phase 1, the Visual OTTHYMO hydrologic model was used to 
design the existing SWM Wet Pond intended to service both the Phase 1 and Phase 2 
lands (as indicated in the Stormwater Management Report prepared by Gemmell 
Engineering (R5 May 2014).  
 
To maintain consistency with Phase 1, a sensitivity analysis was conducted comparing 
the original OTTHYMO model and the simulated SWMHYMO model. The SWMHYMO 
model was then updated to reflect the proposed land use changes (21 lot estate 
residential) for the Phase 2 catchment (model catchment 206B) in the post-
development condition while using the existing SWM Wet Pond (route reservoir). The 
resulting output indicated that the existing SWM Wet Pond will be adequate to service 
the Phase 2 development for both quantity and quality control.  
 
Refer to Appendix C for the SWMHYMO modelling files.  
 
5.3.1 Pre-Development Condition Parameters 
 
Using the site drainage areas as illustrated on “Pre-Development Storm Catchment 
Plan”, Drawing No. SWM-1, prepared Innisfil Executive Estates by Gemmell 
Engineering Ltd., accepted for construction by AECOM June 3, 2014 and the 
OTTHYMO Model included within the Innisfil Executive Estates Subdivision (Town File 
No. I-T-880008), Stormwater Management Report, prepared by Gemmell Engineering 
(R5, May 2014), pre-development target rates were determined for the site. The pre-
development targets for the total site are summarized in Table 1 below.  
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Table 1:  Pre-Development Target Peak Flow Rates (Total Site) 
Catchment Area 

(ha) 
Pre-Development Target Peak Flow Rates (12-hr SCS Type II 

Distribution) 

5 yr. 
m³/s 

10 yr. 
m³/s 

25 yr. 
m³/s 

100 yr. 
m³/s 

Innisfil Executive 

Estates  

(Phase 1 & Phase 2) 

20.21 0.1500 0.2700 0.4900 0.6900 

 
 
5.3.2 Post-Development Condition Parameters 
 
As illustrated on the “Post-Development Storm Catchment Plan”, Drawing No. SWM-2, 
prepared Innisfil Executive Estates by Gemmell Engineering Ltd., revised as per AECOM 
May 27, 2014. The 6.18ha catchment area referred to as “206” includes the entire subject 
site including some Phase 1 lands located just north of the site in the pre-development 
condition. The original modelling parameters for catchment “206” are summarized in Table 
2a below. 
 
Table 2a: Phase 2 Original Post-Development Parameters 

Catchment Area 
(ha) 

CN IA 
(mm) 

“206” 6.18 44 5.0 

 
To reflect the post-development condition currently proposed for Phase 2 (21 Lot 
Estate Residential development), catchment 206 (6.18ha) was modelled in two parts 
(206A & 206B respectively) to represent the remaining Phase 1 lands (206A - 1.40ha) 
and the developed condition of the Phase 2 lands (206B - 4.78ha). The proposed 
modelling parameters for Phase 2 are summarized in Table 2b below. 
 
Table 2b: Phase 2 Proposed Post-Development Parameters 

Catchment Area 
(ha) 

CN IA 
(mm) 

“206A” 1.40 44 5.0 

“206B” 4.78 66 4.5 

 
By comparing Tables 2a and 2b, it is evident that the proposed development of Phase 
2 will include more impervious area (and subsequently generate more runoff) than the 
original hydrologic model accounted for. Therefore, the results of the updated 
hydrologic model must confirm that post-development peak flow attenuation is still 
achieved for the site.  
 
The updated hydrologic model outputs have been summarized in Table 3 and are 
discussed in Section 6. 
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6.0 Stormwater Quantity Control 
 
Table 3 below summarizes the Pre-development target rates, Post-development 
attenuated peak flows, as well as the resulting storage volume requirements and water 
elevations within the existing SWM Wet Pond for the total post-development Innisfil 
Executive Estates site (Phase 1 & Phase 2). 
 
Table 3: Phase 1 & Phase 2 Quantity Control Results (Updated Hydrologic Model) 

Storm 
Event 
(Year) 

Post-Development Peak Flows (m3/s) & Storage 
Volumes (m3) for the Total Site (Phase 1 & Phase 2) 

Total 
Area 
(ha) 

Total Outflow 
(PRE Target Rate)  

(m3/s) 

Total Outflow 
(POST Controlled) 

(m3/s) 

Storage 
Required 

 (m3) 

SWM Wet Pond 
Elevation 

(m) 

2 

20.21 

0.1500 0.0500 2316 266.02 

5 0.2700 0.1350 3298 266.20 

25 0.4900 0.4060 4067 266.33 

100 0.6900 0.6000 6090 266.66 

 
The modelling results indicate the existing SWM Wet Pond has capacity within its 
permanent pool and active storage volume to accommodate the increase in peak flows 
from the development of Phase 2. Additionally, the site’s total post-development peak 
flows will be attenuated to their corresponding pre-development target rates (or less) 
for each of the 2-100 year design storm events as shown in Table 3 above. This will 
be achieved using the existing outlet structure located within the existing SWM Wet 
Pond. 
 
Further investigation into the existing SWM Wet Pond revealed that there is a 
substantial amount of additional capacity (1198m3 required < 1729m3 provided) within 
the extended detention portion of the pond for quality control. 
 
Considering the above, it is conclusive that quantity control can be achieved using the 
existing design. Refer to Appendix C for the SWMHYMO modelling files.  
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7.0 Stormwater Quality Control 
 
The stormwater management requirements for this site were determined in 
consultation with the Town of Innisfil and the LSRCA.  In determining the stormwater 
management practices to implement for the proposed development, various methods 
were considered.  During the review, the main factors considered were as follows: 
 
• Existing land characteristics and uses (topography, treatment area, location, 

seasonally high ground water elevation, soil type, building offsets, site layout, etc.);  
• Local requirements and maintenance considerations with regard to quality control, 

water balance and phosphorus reduction; 
• Facility feasibility & proximity to a suitable stormwater outlet; 
• Ability to provide water balance and phosphorus reduction benefits; 
• Utilizing an 'integrated treatment train' approach to treat stormwater runoff; 
• The existing SWM Wet Pond that services both Phase 1 and Phase 2; 
 
Stormwater quality control will be provided for the site via a treatment train consisting 
of a storm sewer which will capture and provide pre-treatment of contaminated runoff 
from the Robertson Avenue ROW prior to discharging into the existing SWM Wet Pond. 
Additionally, the grass lawns of each estate lot will act as vegetated filter strips (20-
80% TSS Removal) for any clean runoff draining from the rear yards and building 
rooftops. The rear yards of each lot will have an enhanced grass swale (76% TSS 
Removal) that collects and conveys flows from the rear yard to the existing SWM Wet 
Pond. Each enhanced grass swale will be constructed with gentle slopes and a wide 
bottom area allowing runoff to infiltrate directly into the native soils.  
 
The site grading is such that contaminated runoff from the vast majority of impervious 
area (access road and parking area) will be captured by the storm sewer and conveyed 
directly to the SWM Wet Pond for treatment. Pre-treatment BMPs will be incorporated 
into the proposed storm sewer system including deep sumps within all storm structures 
and Nyloplast Envirohoods in all inlet structures. Deep sumps will allow suspended 
solids to settle in the base of the structure while stormwater is being captured. In 
contrast, Nyloplast Envirohoods will prevent any floating debris and oil from entering 
the storm sewer pipes. This combination of contaminate removal will provide complete 
pre-treatment of runoff generated on the site and increase the effectiveness of the 
downstream SWM Wet Pond to ensure an Enhanced Level of quality control is 
achieved. 
 
As noted in Section 5.3 & 6.0 above, the development of Phase 2 is accounted for 
within the existing SWM Wet Pond which currently provides 80% TSS removal. 
 
 



Innisfil Executive Estates Phase 2 
 
Functional Servicing & Stormwater Management Report 
June 2020 
 
 

11 
 

This treatment train has been chosen as the preferred means of providing complete 
quality control treatment of contaminated runoff generated from impervious areas on-
site. Considering the above, it is reasonable to assume that 80% Total Suspended Solids 
(TSS) removal efficiency is considered to be achievable on-site via the use of the 
proposed treatment train approach with implementation of pre-treatment features in 
the inlets of all storm sewer structures, and the existing SWM Wet Pond.  
 
Refer to Appendix A for supporting figures and plans. 
 
 
8.0 Runoff Volume Control 
 
Each feature within the proposed stormwater management treatment train will aid in 
providing sufficient runoff volume control for the site. The existing SWM Wet Pond has 
been oversized to accommodate additional extended detention volume. In comparison, 
the 25mm runoff volume generated by impervious surfaces for Phase 2 is 212.5m3 
[(0.85ha) x 25mm x 10]. The existing SWM Wet Pond has been oversized to provide 
1729m3 of extended detention storage (843m3 required). The additional volume will be 
accommodated within the SWM Wet Pond with room to spare. This in itself will provide 
adequate runoff volume control for the site, yet other proposed BMPs will continue to 
provide runoff volume control and pre-treatment of runoff prior to it entering the existing 
SWM Wet Pond. 
 
Vegetated filter strips constructed over native soils belonging to Hydrologic Soil 
Groups (HSG) A & B have been observed to provide an average runoff reduction of 
50%. As noted earlier, the in-situ soils on-site belong to HSG AB and are 
conservatively estimated to sustain an infiltration rate of 13.3mm/hr. The high 
groundwater table is conservatively estimated to be 1.7mbgs. All landscaped area on-
site will allow overland runoff to infiltrate directly into the native soils. Since the rear 
yards of each estate lot are extensive and proposed to be gradually sloped (2.0-4.0%) 
they will act as vegetated filter strips. Vegetated filter strips will accept and treat 
(filter/infiltrate) overland runoff providing significant water quality, phosphorus removal, 
and water balance benefits. As stated in the LID Manual, vegetated filter strips should 
maintain a separation distance of 1.0m from the seasonally high groundwater table 
(which will be achieved on-site). The vegetated filter strips will be upstream of the 
proposed enhanced grass swales which will provide further runoff volume control for 
the site. 
 
Enhanced grass swales are proposed along the rear lot-lines of the site to convey 
overland runoff from the vegetated filter strips into the existing SWM Wet Pond. 
According to the LID Manual, enhanced grass swales constructed over HSG A & B 
soils typically achieve between 20-40% runoff reduction. The enhanced grass swales 
will discharge into the existing SWM Wet Pond. 
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9.0 Phosphorus Removal Initiatives 
 
Phosphorus removal initiatives are also proposed for the subject site, in accordance 
with the requirements of the Lake Simcoe Protection Plan.  
 
All runoff from the site will ultimately be treated by the existing SWM Wet Pond. For 
the purposes of this estimate, it has been conservatively assumed that all impervious 
area will only experience phosphorus removal within the SWM Wet Pond (63% 
phosphorus removal efficiency). In contrast, the rooftops and rear yards will be treated 
by both the vegetated filter strips (65% phosphorus removal efficiency) and enhanced 
grass swales (25% phosphorus removal efficiency) before entering the SWM Wet 
Pond, and a composite phosphorus removal efficiency has been estimated for this 
treatment train. 
 
Using the MECP’s TP Analysis tool, the calculated total post-development phosphorus 
export from the site is 0.09kg/yr with the proposed BMPs, whereas the phosphorus 
export from the site without the BMPs is 0.62kg/yr.  Based on the above, 85% TP load 
reduction from the post-development condition is provided based on the 
implementation of the proposed BMPs. Based on the above, the proposed design is 
considered to have maximized the TP removal potential for the development as much 
as possible. These calculations will be updated during the detailed design stage. 
 
It is important to note that the above values conservatively do not account for the fact 
that runoff generated by the proposed building rooftops is generally considered to be 
clean as per the LID TTT. Considering the above, a best effort has been made to 
provide as much phosphorus removal as possible considering the site constraints that 
limit the feasibility of certain stormwater management features. 
 
For supporting calculations, refer to the Lake Simcoe Phosphorus Loading 
Development Tool Project Development Summary located in Appendix B.  
 
 
10.0 Water Balance Initiatives 
 
A Hydrogeological Impact Assessment was prepared by Azimuth Environmental 
Consulting, Inc. (June 2020) and concluded that in order to maintain infiltration rates 
to pre-development conditions, the proposed grass swale network will be required to 
have a total base area of 772m2 (minimum) in order to infiltrate the necessary volume 
(3170m3/year).  This requirement can be met with in the proposed design.  The total 
length of the rear yard enhanced grass swales is approximately 400m and with a 
minimum bottom width of 2.0m would yield an area (excluding side slopes) of 800m2.  
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Reduced lot grading, lot line swales, grass filter strips, and an enhanced grass swale 
network will all contribute to the infiltration of the runoff on-site. These features will 
also provide opportunity for nutrient uptake and evapotranspiration through the 
vegetative cover and retention they provide. 
 
Refer to the Hydrogeological Impact Assessment prepared by Azimuth 
Environmental Consulting, Inc. included in Appendix D. 
 
 
11.0 Sediment and Erosion Controls 
 
The development consists of gentle slopes falling in a northwest to southeast direction.  
Due to the desire to match existing topography within the post-development condition, 
the site will be graded as little as possible.  Where site grading is required, exposure 
of the soil during construction should be minimized to avoid erosion and sedimentation. 
 
The following measures must be carried out prior to construction and maintained until 
disturbed areas have regained significant grass cover: 
 
Silt Fence:  Silt fence will be placed along the down slope of all excavated material to 
prevent sediment transport.  Periodic inspections and repairs to the silt fence should be 
performed regularly, as well as after every rainfall event. 
 
Inlet Protection: Clear stone will be wrapped in filter cloth to prevent sediment deposition 
within the void spaces of the clear stone from occurring. 
 
Vegetated Buffers:  Existing grassland vegetation/wooded areas along the development 
limits are to be maintained wherever possible.  These areas will provide a natural barrier 
to filter potentially sediment-laden overland flow before it is released from the site. 
 
Mud Mat:  Mud tracking from construction traffic must be controlled through the use of 
a mud mat consisting of large diameter stone.  The mud mat will be placed at the site 
entrance/exit where the construction traffic is proposed to access the site in order to 
contain the sediment tracked from within the development to this location. 
 
Refer to Drawing ESC located within the engineering drawing set. 
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12.0 Water Servicing   
 
The Phase 2 development is proposed to consist of 21 single family dwellings with an 
Average Daily Demand (ADD) conservatively estimated to be 0.58L/s. According to 
the OBC guidelines, a minimum water supply flow rate of 2700L/min (45 L/s) for 
firefighting purposes has been estimated for the proposed development. Alternatively, 
as requested by the Town of Innisfil, a more conservative firefighting flow of 57L/s has 
been used as the target flow rate. Refer to Appendix B for all water servicing 
calculations. 
 
Based on the estimated domestic & fire flows mentioned above, a Water Distribution 
Modelling and Analysis Report (prepared by Tatham Engineering Dec. 20, 2019), and 
a subsequent Memorandum provided by InnServices (Jan. 6, 2020) indicate that a 
150mmø looped watermain will be adequate to provide on-site domestic and fire 
services (see drawing GEN in Appendix A). While this assessment was completed 
based on 22 lots, the resulting analysis is valid for the current 21 lot proposal. To 
prevent stagnation within the main, the proposed system will include a 50mmø 
servicing loop located at the end of the cul-de-sac where a hydrant will be connected 
at the end of the 150mmø watermain. The remaining hydrants will be spaced at 120m 
radii (maximum) along Robertson Avenue as per municipal design standards. 
 
The proposed water distribution system will have a connection to the existing 150mmø 
watermain located within the Victoria Street right-of-way at the Robertson Avenue 
intersection (see GEN in Appendix A).  
 
An additional connection is proposed to the existing 150mmø watermain located within 
the Sunnybrae Avenue right-of-way just west of Block 39 (Lot 20). The connection is 
proposed to be located on the east side of the Sunnybrae Avenue right-of-way just in 
front of Block 39 (see GEN in Appendix A). In order to accommodate this connection 
across private property, this section of 150mmø watermain is proposed along the north 
side of Block 39 (Lot 19), as well as through the northern portions of Lot 14, 16, 17 
(Phase 2). For maintenance purposes, a 6.0m easement is proposed within these 
properties along their respective northern property lines. 
 
Based on municipal design standards, the proposed residential buildings will be 
serviced via 25mmø domestic water service connections respectively. The watermain 
and fire flow design calculations are included in Appendix B. 
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13.0 Sewage Disposal 
 
The local residences within the Stroud community are currently serviced by individual 
sewage disposal (septic) systems. Similar to Innisfil Executive Estates Phase 1, the 
Phase 2 site is not currently supplied with sanitary sewage services, and there is no 
municipal sewage system nearby. We conclude that the best option for sewage is to 
service each lot by a single residential treatment system. Therefore, individual on-site 
sewage disposal systems are proposed for each of the 21 lots within the subject 
development.  
 
To determine the impact that 21 new septic systems will have on the environment and 
groundwater regime, a Preliminary Hydrogeological Impact Assessment has been 
prepared by Azimuth Environmental (June 2020) in support of the subject 
development. In summary, the findings of this study indicate that the subject site can 
be serviced by individual septic systems with the addition of pre-treatment (tertiary) 
units supplied for each lot. The report is contained in Appendix D for reference. 
  
13.1 Proposed Sewage Disposal System 
 
There are many pre-treatment sewage disposal systems on the market which provide 
tertiary treatment and are commonly employed in Ontario. Norweco’s Hydro Kinetic 
FEV System or the Waterloo Biofilter Systems Inc. (whose products are authorized by 
the Building Materials Evaluation Commission, BMEC # 99-08-236) manufactures and 
supplies various different configurations of pre-treatment sewage disposal systems. 
Specifically, their HDPE tank treatment systems would be useful for this particular 
application since they can be applied to smaller land area footprints, and since they 
are buried systems, any undesirable aesthetic impact would be minimal. A typical 
Waterloo Biofilter HDPE tank system configuration is contained in Appendix E for 
reference. 
 
It should be noted that tile trenches must be located 0.9m above the high groundwater 
table, and have a sizing based on a design flow of 1,000 L/day. It should be noted that 
appropriate setbacks to existing private wells located adjacent to the development 
boundaries will need be provided in accordance with OBC criteria. 
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Consultation with local registered sewage hauling businesses confirmed that the transport 
and treatment of sewage from a 21-lot single detached residential subdivision would be 
feasible, having negligible impacts on treatment services. It was noted that some 
businesses produce sewage at a rate of 18,000-21,000 gallons/day, whereas the 
proposed residential development would produce sludge at a rate of approximately 2,000 
gallons/lot every 2-5 years. Additionally, it was noted that the local registered sewage 
hauling businesses had never been rejected with a load at a treatment facility on the basis 
of capacity restrictions (despite having some clients with very high sewage volumes as 
noted above). Moreover, there are multiple existing treatment facilities in the local area 
(Orillia, Collingwood, Alliston etc.) which can be used at the sewage haulers’ discretion. 
 
It is our opinion that in regard to the proposed Innisfil Executive Estates Phase 2 
development, individual on-site sewage disposal systems are a feasible means of 
servicing the 21 lots within the subject development, and there are sufficient methods 
to remove/haul/dispose of the sewage through the services of local contractors.  
 
 
14.0 Road Works and Site Grading 
 
The preliminary grading of the site is shown on the Site Grading Plan, SGR included 
in Appendix A. The proposed grading will meet the requirements of the site layout and 
stormwater management strategy. In order to achieve these goals, the following design 
criteria were used; 
 

• Grading of roadway, parking and landscaped areas to be completed according 
to the Town of Innisfil engineering standards where possible; 

• Minimize earthworks operations on-site (i.e. minimize cut/fill); 
• Provide overland conveyance of stormwater to the proposed stormwater 

management facilities; 
• Minimize the need for steep slopes where practical. 

 
Based on the Geotechnical Investigation prepared by Geospec Engineering Ltd. 
(January 20, 2011), the proposed design for the Robertson Avenue, is: 
 

• 50mm HL-3 
• 50mm HL-4 
• 150mm Granular A 
• 400mm Granular B 

 
It is recommended that the geotechnical engineer review the final engineering 
drawings during detailed design to confirm pavement structure, pipe bedding, slope 
stability, etc. 
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The site will consist of a mix of front-to-rear and split lot drainage with the front yards 
being directed to the proposed Robertson Avenue ROW while the rear yards will be 
directed to enhanced grass swales.  Stormwater runoff will ultimately be directed into 
the existing SWM Wet Pond.  
 
Design grades on the site range from 0.5 to 4.0% with specific areas consisting of up 
to 3:1 (H:V) side slopes in order to match existing grades at property line.   
 
Based on the recommendations in the Geotechnical Investigation prepared by 
Geospec Engineering Ltd. (January 20, 2011) the proposed residential buildings can 
be constructed with full basements and each building can be constructed with strip and 
spread footings.   
 
 
15.0 Utilities 
 
Existing gas, hydro and telecom infrastructure is present within the Victoria Street 
right-of-way. In order to confirm that each of these services are available to service the 
proposed subdivision, the following utilities have been circulated a copy of the Draft 
Plan; 
 

• Bell 
• Rogers 
• Hydro One 
• Enbridge 
• Canada Post 

 
Based on the utilities that currently service the surrounding community, it is anticipated 
that there will be no issues with providing utility servicing for the site. Specific utility 
servicing requirements will be confirmed at the detailed design stage. 
 
 
16.0 Traffic Design Brief 
 
A scoped Traffic Design Brief (WMI & Associates Ltd., April 1, 2020) has been 
prepared for the site to determine the projected traffic volume impacts on the existing 
road network, and assess the sight-distance geometry from the site access location. 
 
Refer to Appendix F for the Traffic Design Brief.  
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17.0 Summary and Conclusions  
 
In summary, this Functional Servicing & Stormwater Management Report 
demonstrates how the proposed residential development can be sufficiently integrated 
into the Village of Stroud (within the Town of Innisfil) without imposing any 
negative/adverse impacts to the surrounding lands. Specifically, we note the following: 
 

• The development of Innisfil Executive Estates (Phase 2) was accounted for 
within the design of the existing Innisfil Executive Estates Subdivision (Phase 
1) SWM Wet Pond. WMI & Associates Ltd. has confirmed that the existing SWM 
Wet Pond has adequate capacity to accommodate the increase in peak flows 
generated by the proposed development of Phase 2. Additionally, the existing 
outlet structure within the SWM Wet Pond can control post-development peak 
flows to below pre-development target rates. Considering this, the existing 
SWM Wet Pond will provide adequate stormwater quantity control for the site, 
as well as quality control and phosphorus reduction benefits; 

• Stormwater quality control will be provided via stormwater management 
treatment train consisting of a storm sewer equipped with deep sumps and 
Nyloplast Envirohood’s within all inlet structures (which will provide pre-
treatment of runoff upstream of the existing SWM Wet Pond) as well as 
vegetated filter strips and rear yard enhanced grass swales equipped with 
subdrain. The downstream existing SWM Wet Pond will provide a final 
treatment of stormwater including both TSS removal and phosphorus reduction. 
The treatment train will provide sufficient stormwater quality control at an 
Enhanced Level of protection in addition to as much water balance and 
phosphorus reduction as is possible based on the site constraints. 

• Runoff volume control will be provided by the existing SWM Wet Pond which 
has been sized to store and drawdown the full 25mm of runoff volume from the 
site’s impervious surfaces. In addition to this, the vegetated filter strips and 
enhanced grass swales on site will provide runoff reduction as they allow 
overland runoff to infiltrate into the native soils. 

• The use of silt fence, clear stone & filter cloth inlet protection, vegetated buffer 
strips and a construction mud mat, will provide adequate sediment and erosion 
controls during construction and until the site is fully stabilized. 

• The existing GO Transit Railway borders the eastern property line of the site. 
Adequate safety precautions are proposed for the development as 
recommended by “Guidelines for New Development in Proximity to Railway 
Operations”, prepared by Dialog Design & J.E. Coulter Associates Ltd, May 
2013. Building setbacks, a crash berm, and acoustic/safety fencing are all 
proposed for the development where required. 

 



Innisfil Executive Estates Phase 2 
 
Functional Servicing & Stormwater Management Report 
June 2020 
 
 

19 
 

The stormwater management design as described above, can be constructed and 
maintained as a functional method of treating all stormwater run-off generated by the 
development.  This Functional Servicing & Stormwater Management Report and the 
associated engineering design drawings are based on information provided at the time 
of their preparation and are considered only applicable to the proposed works as 
described in this report.  Any changes subsequent to the report and drawings date of 
issuance should be reviewed by WMI & Associates Ltd. to ensure applicability of the 
design contained within the documents. 
 
Based on the above, we request that this report be received by the Town of Innisfil and 
Lake Simcoe Region Conservation Authority in support of planning level approvals and 
will be subject to a future detailed design prior to the construction of the proposed 
residential development. 
 
Respectfully submitted, 
 
WMI & Associates Limited 
 

 
 

    
    

         
Benjamin Daniels, B. Eng.    Stephen Morash, P. Eng. 
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WMI & Associates Limited
119 Collier Street, Barrie, Ontario  L4M 1H5

p (705) 797-2027  f (705) 797-2028

Date: 2019-12-04 Project No.: 17-431A

Project: Innisfil Executive Estates Phase 2 Prepared By: BD

A-AB B-BC C-D
0 - 5% grade 0.22 0.35 0.55
5 - 10% grade 0.3 0.45 0.6
10 - 30% grade 0.4 0.65 0.7
0 - 5% grade 0.1 0.28 0.4
5 - 10% grade 0.15 0.35 0.45
10 - 30% grade 0.22 0.4 0.55
0 - 5% grade 0.08 0.25 0.35
5 - 10% grade 0.12 0.3 0.42
10 - 30% grade 0.18 0.35 0.52

Lakes and Wetlands 0.05 0.05 0.05
Impervious Area (i.e. buildings, roads, parking lot, etc.) 0.95 0.95 0.95
Gravel (not used for proposed parking or storage areas) 0.4 0.5 0.6

Single Family 0.3 0.4 0.5
Multiple (i.e. semi, townhouse, apartment, etc.) 0.5 0.6 0.7
Light 0.55 0.65 0.75
Heavy 0.65 0.75 0.85

Commercial 0.6 0.7 0.8
Unimproved Areas 0.1 0.2 0.3

< 2% grade 0.05 0.11 0.17
2 - 7% grade 0.1 0.16 0.22
> 7% grade 0.15 0.25 0.35

Ref:

<<< Elements Requiring Input Information

PRE-DEVELOPMENT CONDITION

A-AB B-BC C-D
0 - 5% grade
5 - 10% grade
10 - 30% grade
0 - 5% grade
5 - 10% grade
10 - 30% grade
0 - 5% grade
5 - 10% grade
10 - 30% grade

Lakes and Wetlands
Impervious Area (i.e. buildings, roads, parking lot, etc.)
Gravel (not used for proposed parking or storage areas)

Single Family
Multiple (i.e. semi, townhouse, apartment, etc.)
Light
Heavy

Commercial
Unimproved Areas 4.78

< 2% grade
2 - 7% grade
> 7% grade

Total Area (ha) = 4.78 Runoff Coefficient, C = 0.1

Land Cover

Land Cover Hydrologic Soil Groups

Cultivated Land

Pasture Land

Woodlot or Cutover

Residential

Industrial

Lawn

Runoff Coefficient Numbers - Adapted from Design Chart 1.07, Ontario Ministry of Transportation, "MTO Drainage 
Management Manual", MTO. (1997)

Lawn

Cultivated Land

Pasture Land

Woodlot or Cutover

Industrial

RUNOFF COEFFICIENT CALCULATIONS
"C" SPREADSHEET

RUNOFF COEFFICIENT NUMBERS

Residential

Hydrologic Soil Groups



POST-DEVELOPMENT CONDITION

A-AB B-BC C-D
0 - 5% grade
5 - 10% grade
10 - 30% grade
0 - 5% grade
5 - 10% grade
10 - 30% grade
0 - 5% grade
5 - 10% grade
10 - 30% grade

Lakes and Wetlands
Impervious Area (i.e. buildings, roads, parking lot, etc.) 0.85
Gravel (not used for proposed parking or storage areas)

Single Family
Multiple (i.e. semi, townhouse, apartment, etc.)
Light
Heavy

Commercial
Unimproved Areas

< 2% grade 3.93
2 - 7% grade
> 7% grade

Total Area (ha) = 4.78 Runoff Coefficient, C = 0.21

Hydrologic Soil Groups

Cultivated Land

Pasture Land

\\WMI-SERVER\wmi-server\Data\Projects\2017\17-431\Phase_2\Design\Storm\[1_191204_C_CALCS.xlsx]C CALCS

Woodlot or Cutover

Residential

Industrial

Lawn

Land Cover



WMI & Associates Limited
119 Collier Street, Barrie, Ontario  L4M 1H5

p (705) 797-2027  f (705) 797-2028

Date: 2019-12-04 Project No.: 17-431A

Project: Innisfil Executive Estates Phase 2 Prepared By: BD

Land Cover A AB B BC C CD D
Wetlands/Lakes/SWMF's 50 50 50 50 50 50 50

Woods 32 46 60 67 73 76 79
Meadows 38 51 65 71 76 79 81

Pasture/Lawn 49 59 69 74 79 82 84
Cultivated 62 68 74 78 82 84 86

Impervious Areas 100 100 100 100 100 100 100

Ref: SCS Curve Numbers - Adapted from Design Chart 1.09, Ontario Ministry of Transportation, "MTO Drainage Management Manual", MTO.(1997)
Ref: Initial Rainfall Abstraction Values - UNESCO, Manual on Drainage in Urbanized Areas, (1987)
Ref: AMC I & III Condition SCS Curve Number Values - Modern Sewer Design, Third Edition (Canadian), pg. 69, Table 3.6, (1996)

NOTES: - AMC II Condition SCS Curve Number values are not applicable to frozen soils or to the period where snowmelt
  contributes to stormwater runoff.
- STANDHYD COMMANDS (Swmhymo) - CN values are based solely on the pervious surfaces within the catchment.
- NASHYD COMMANDS (Swmhymo) - CN values are based on both the pervious and impervious surfaces within
  the catchment (composite CN value).

<<< Elements Requiring Input Information

PRE-DEVELOPMENT CONDITION - Phase 2

(for Nashyd Command)
Land Cover A AB B BC C CD D Total Area (ha) = 4.78

Wetlands/Lakes/SWMF's
Woods CN(I) = 39

Meadows CN(II) = 59
Pasture/Lawn 4.78 CN(III) = 77

Cultivated
Impervious Areas IA (mm) = 5.0

POST-DEVELOPMENT CONDITION - Phase 2

(for Nashyd Command)
Land Cover A AB B BC C CD D Total Area (ha) = 4.78

Wetlands/Lakes/SWMF's
Woods CN(I) = 46

Meadows CN(II) = 66
Pasture/Lawn 3.93 CN(III) = 82

Cultivated
Impervious Areas 0.85 IA (mm) = 4.5

CURVE NUMBER & INITIAL ABSTRACTION CALCULATIONS
CN & IA SPREADSHEET

SCS CURVE NUMBERS (AMC II (NORMAL) CONDITION)

(mm)

INITIAL RAINFALL

Area per Land Cover Type and Hydrologic Soil Group
Hydrologic Soil Groups

ABSTRACTION
Hydrologic Soil Groups IA

Hydrologic Soil Groups
Area per Land Cover Type and Hydrologic Soil Group

10
8
5
7
2

\\WMI-SERVER\wmi-server\Data\Projects\2017\17-431\Phase_2\Design\Storm\[2_191204_CN_&_IA_CALCS.xlsx]CN & IA CALCS



WMI & Associates Limited
119 Collier Street, Barrie, Ontario  L4M 1H5

p (705) 797-2027  f (705) 797-2028

Date: 2019-12-04 Project No.: 17-431A

Project: Innisfil Executive Estates Phase 2 Prepared By: BD

<<< Elements Requiring Input Information

Catchment I.D.'s Drainage Area Imperviousness
(ha) (%)

Phase 1 15.43 21 Total Drainage Area (ha) = 20.21
Phase 2 4.78 18

Total Imperviousness (%) = 20

NOTE:

SWM Facility Characteristics (based on 2003 MOE Guidelines, Table 3.2):

Protection Level = Enhanced     (Options are Enhanced, Normal or Basic)
SWMP Type = Wet Pond     (Options are Infiltration, Wetland, Hybrid, Wet Pond or Dry Pond BUT the Dry Pond

    Facility is only capable of providing a Basic Level of Protection)

2003 MOE Table 3.2 Water Quality Storage Requirements based on Receiving Waters:

Total Storage Volume = 110 m3/ha
= 2223 m3

Permanent Pool Volume = 70 m3/ha (for wet facilities only, i.e. Wetland, Hybrid OR Wet Pond)
= 1415 m3

Extended Detention Volume = 40 m3/ha (Water Quality Control Volume (40m3/ha), MOE Guidelines)
= 808 m3

OR
= 1198 m3 (Erosion Control Volume (25mm 4-hr Chicago Storm runoff volume), MOE Guidelines)

Extended Detention Volume = 1198 m3 (greater of the Water Quality & Erosion Control Volume)

NOTE: - The Extended Detention Volume is to be the greater of the Water Quality Control Volume and the Erosion Control Volume.

QUALITY CONTROL STORAGE CALCULATIONS
SWM FACILITY DESIGN SPREADSHEET

\\WMI-SERVER\wmi-server\Data\Projects\2017\17-431\Phase_2\Design\Storm\[1_191204_C_CALCS.xlsx]C CALCS

For catchment areas consisting of a Total Imperviousness value less than 35% and greater than 85%, the 
corresponding Water Quality Storage Volume Requirement based on Table 3.2 of the 2003 MOE SWMP manual has 
been extrapolated from the values provided in Table 3.2.
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Project DEVELOPMENT Summary

Database Version: V 2.0 Release Update
Update Date: 30-Mar-12

Hewitts CreekSubwatershed:
DEVELOPMENT: 17-431A Innisfil Executive Estates (Phase 2)

Pre-Development Land Use Area 
(ha)

P coeff. 
(kg/ha)

P Load 
(kg/yr)

Total Pre-Development Area (ha): 4.780 0.29Total Pre-Development Phosphorus Load (kg/yr):

Transition 4.78 0.06 0.29

POST-DEVELOPMENT LOAD

Post-Development Land Use Area 
(ha)

P coeff. 
(kg/ha)

P Load 
(kg/yr)

Best Management Practice applied with P Removal 
Efficiency

Low Intensity Development 4.78 0.13 0.09Treatment Train Approach 85%
Weighted average which assumes the impervious surfaces (0.85ha) are treated by the SWM Wet Pond (63%), while 
the pervious areas (3.93ha) are treated by both the vegetated filter strips (65%), enhanced grass swales (25%) and 

the SWM Wet Pond (63%).

Post-Development Area Altered: 4.78
Total Pre-Development Area: 4.78

0Unaffected Area:

0.09

Pre-Development: 0.29

0.19Change (Pre - Post):

Post-Development: 0.62

Post-Development (with BMPs):

-0.33Change (Pre - Post):
117% Net Increase in Load

68% Net Reduction in Load

P Load 
(kg/yr)

January 14, 2020 Page 1 of 2



Hewitts CreekSubwatershed:
DEVELOPMENT: 17-431A Innisfil Executive Estates (Phase 2)

CONSTRUCTION PHASE LOAD

0.29Pre-Development:
to be determined

0.09

Conclusion: 68% Reduction in Load
Pre-Development Load - Post-Development Load: 0.19

Post-Development + Amortized Construction: to be determined
Post-Development:

Pre-Development Load - (Post-Development + Amortized Construction Load): to be determined

Conclusion: to be determined

Based on a comparison of Pre-Development and Post-Development loads, and in consideration of 
Construction Phase loads, the Ministry would encourage the Municipality to:

SUMMARY WITH IMPLEMENTATION OF BMPs
P Load 
(kg/yr)

Construction Phase Amortized Over 8 Years :

January 14, 2020 Page 2 of 2



WMI & Associates Limited
119 Collier Street, Barrie, Ontario  L4M 1H5

p (705) 797-2027  f (705) 797-2028

Date: 2019-11-28 Project No.: 17-431A

Project: Innisfil Executive Estates Phase 2 Prepared By: BD

<<< Elements Requiring Input Information
Fire Protection Water Storage

Subsection 3.2.2 of the Ontario Building Code, 2012

Calculate Q=KVSTOTAL

Building Classification:

Therefore, based on Table 1 of OBC A.3.2.5.7., Water Supply Coefficient, K:
K = 23

Approximate Building Volume:
(All space below and above grade within the building, measured to the underside of the roof deck, including basements and crawl spaces.)

V = Area x Height (2 storey bungalow bldg. based on typ. storey height of 2.60m)
+     Roof Volume

= 185.9 m2   x 2.6 m        x 2 stories
+ 212.9 m3 roof volume (assumed 11m x 16.9m footprint; 5:12 pitch gable roof)

V = 1179.6 m3

Approximate Exposure Distance From Proposed Buildings To:

West to Street >= 13.8 m SW = 0
North to P/L >= 1.5 m SN = 0.5

East to Railway >= 30.0 m SE = 0
South to P/L >= 1.5 m SS = 0.5

(no unprotected openings on south side of proposed building) STOTAL = 1      + (SW + SN +SE + SS)
= 1 + 1

STOTAL = 2 (max. allowable is 2.0)
Minimum Water Supply,

Q = KVSTOTAL where, Q = Minimum Water Supply (L)
= 23 x 1179.6 x 2 K = Water Supply Coefficient

Q = 54,261 L V = Building Volume (m3)
Check STOTAL = Total Spatial Coefficient

QCHECK = 2700 L/min x 30 min
QCHECK = 81,000 L

QTOTAL = greater of Q & QCHECK

QTOTAL = 81,000 L

Minimum Water Supply Flow Rate:
From Table 2, Required Minimum Water Supply Flow Rate (L/min), provided in the OBC A.3.2.5.7.,

Flow Rate = 2700 L/min

DESIGN CALCULATIONS
FIRE PROTECTION WATER STORAGE

\\WMI-SERVER\wmi-server\Data\Projects\2017\17-431\Phase_2\Design\Water\[191128_Fire_Protection_Water_Storage(SimpleDwelling).xlsx]OBC OFM

Reference: Office of the Fire Marshal, OFM Guideline, Fire Protection Water Supply Guideline for Part 3 in the Ontario Building Code (OBC), 
October 1999

The proposed residential units are Group 'C', residential occupancies
It has been assumed that the building will be constructed with combustible materials and in accordance with Subsection 3.2.2. of the 
OBC.

(Exposure distances from a new building are measured from the exterior building faces to the property lines of the building.  When facing a street, 
the property line shall be deemed to be the center of the street.  When facing an existing building (exceeding 10 m2 in building area) on the same 
property, the exposure distance shall be the greater of either the "limiting distance" of the new building face as obtained from Sentence 3.2.3.1.(1) 
of the Building Code, or the mid-point between the two buildings.)

from Figure 1 (OBC, A.3.2.5.7.)

Zoning assumed to be R1-8 with minimum interior side yards 1.5m assuming the 
lot to have municipal water services and private septic systems



WMI & Associates Limited
119 Collier Street, Barrie, Ontario  L4M 1H5

p (705) 797-2027  f (705) 797-2028

Date: 2019-11-19 Project No.: 17-431A

Project: Innisfil Executive Estates Phase 2 Prepared By: BD

<<< Elements Requiring Input Information

Total Daily Design Flow Calculations

References: - Ontario Building Code (OBC), 2012, Division B, Part 8, Table 8.2.1.3.A. Residential Occupancy & Table 8.2.1.3.B. Other Occupancies
- Ministry of the Environment (MOE), Design Guidelines for Drinking-Water Systems (2008), Chapter 3 
- Innisfil Master Servicing Plan Update, InnServices Utilities Inc., Final Draft Report, prepared by C.C. Tatham & Associates Ltd. (July 13, 2018).

Proposed Condition:
Establishment: # of # of water # of # of Gross Floor Land Avg Day Demand Max Day Demand

people closets fuel outlets seats Area (m2) Area (ha) ADD (L/s) MDD (L/s)
Residential Uses:
Dwellings (22 units, 3 bedrooms/unit @ 2.75ppu) 181.5 275 L/person/day 0.58 1.33

Subtotal = 181.5 0.58 1.33
Refer to Table 3-1 and/or Table 3.3 of the MOE Design Guidelines for Drinking-Water Systems (2008) >>> Peaking Factor = 2.3

Notes: 
* - # of people for the Single-Family Residential Dwellings is calculated based on # of units x # of bedrooms x 2 people per bedroom.
** - Local peaking factor (2.10) and Avg. Water Consumption (258 L/p/d) used as per Table 2 the Innisfil Master Servicing Plan Update (July 13, 2018)

\\WMI-SERVER\wmi-server\Data\Projects\2017\17-431\Phase_2\Design\Water\[191128_Total_Daily_Domestic_Water_Supply_Flow_Calcs.xlsx]Water_Supply_Flows

TOTAL DAILY DOMESTIC WATER SUPPLY FLOW CALCULATIONS 
1124-1154 Innisfil Beach Road

Total Daily Design
Volume



WMI & Associates Limited
119 Collier Street, Barrie, Ontario  L4M 1H5

p (705) 797-2027  f (705) 797-2028

Date: 2020-05-19 Project No.: 17-431A

Project: Innisfil Executive Estates Phase 2 Prepared By: BD

<<< Elements Requiring Input Information

Total Daily Design Flow Calculations

References: - Ontario Building Code (OBC), 2012, Division B, Part 8, Table 8.2.1.3.A. Residential Occupancy & Table 8.2.1.3.B. Other Occupancies
- Ministry of the Environment (MOE), Design Guidelines for Drinking-Water Systems (2008), Chapter 3 
- Innisfil Master Servicing Plan Update, InnServices Utilities Inc., Final Draft Report, prepared by C.C. Tatham & Associates Ltd. (July 13, 2018).

Proposed Condition:
Establishment: # of # of water # of # of Gross Floor Land Avg Day Demand Max Day Demand

people closets fuel outlets seats Area (m2) Area (ha) ADD (L/s) MDD (L/s)
Residential Uses:
Dwellings (21 units, 3 bedrooms/unit @ 2.75ppu) 173.25 275 L/person/day 0.55 1.27

Subtotal = 173.25 0.55 1.27
Refer to Table 3-1 and/or Table 3.3 of the MOE Design Guidelines for Drinking-Water Systems (2008) >>> Peaking Factor = 2.3

Notes: 
* - # of people for the Single-Family Residential Dwellings is calculated based on # of units x # of bedrooms x 2 people per bedroom.
** - Local peaking factor (2.10) and Avg. Water Consumption (258 L/p/d) used as per Table 2 the Innisfil Master Servicing Plan Update (July 13, 2018)

C:\Users\BDANIELS\Desktop\COVID-19\1_Projects\17-431\Phase_2\Design\Water\[200519_Total_Daily_Domestic_Water_Supply_Flow_Calcs.xlsx]Water_Supply_Flows

TOTAL DAILY DOMESTIC WATER SUPPLY FLOW CALCULATIONS 
1124-1154 Innisfil Beach Road

Total Daily Design
Volume



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

 
 
 

 

APPENDIX C 
 

 
HYDROLOGIC MODELLING 

(SWMHYMO) 



REPORT Gemmel WMI Gemmel WMI Gemmel WMI Gemmel WMI Gemmel WMI
STORM 2yr 2yr 5yr 5yr 25yr 25yr 100yr 100yr Regional Regional
Inflow 0.5100 0.6800 0.8600 1.1460 1.4600 2.0250 2.1000 2.9060 1.8500 2.0630
Outflow 0.0300 0.0360 0.0900 0.1260 0.3100 0.3790 0.4800 0.5580 1.6300 1.6870
Storage 0.2133 0.2316 0.3113 0.3298 0.4214 0.4607 0.5363 0.6090 0.9795 0.9890

POST-DEVELOPMENT Qpeak 0.0490 0.0500 0.0930 0.1350 0.3270 0.4060 0.5130 0.6000 1.7280 1.7950
PRE-DEVELOPMENT Qpeak 0.1500 0.2700 0.4900 0.6900 1.6700

REPORT Gemmel WMI Gemmel WMI Gemmel WMI Gemmel WMI Gemmel WMI Gemmel WMI
STORM 2yr 2yr 5yr 5yr 25yr 25yr 100yr 100yr Regional Regional 25mm 25mm
Inflow 0.5100 0.5910 0.7400 0.9110 1.1400 1.4980 1.5300 2.0420 1.8500 2.0630 0.2700 0.2890
Outflow 0.0200 0.0210 0.0500 0.0650 0.2100 0.2500 0.3500 0.4170 1.6300 1.6870 0.0100 0.0130
Storage 0.1646 0.1838 0.2611 0.2853 0.3673 0.3908 0.4429 0.4815 0.9795 0.9890 0.0850 0.0948

POST-DEVELOPMENT Qpeak 0.0480 0.0480 0.0690 0.0710 0.2200 0.2670 0.3680 0.4440 1.7280 1.7950 0.0250 0.0260
PRE-DEVELOPMENT Qpeak 0.1200 0.1900 0.3100 0.4600 1.6700

ROUTE RESEVOIR

ROUTE RESEVOIR

SCS 12HR

CHI 4HR



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 

 

 

 
Post-Development Condition 
4-hour Chicago Storm Distribution 

 



2     Metric units
*#***********************************************************************************
***********************************
*#  SWMHYMO Ver:4.05.00/Apr 2017 / INPUT DATA FILE
*#***********************************************************************************
***********************************
*#  Project Name: [IEE - Phase 2]    Project Number: [17-431]
*#  Date        : 02-02-2018
*#  Modeller    : [Ben Daniels]
*#  Company     : WMI & Associates Ltd.
*#  License #   :  2880720 
*#***********************************************************************************
***********************************
*% 
*% RE-CREATION OF INNISFIL EXECUTIVE ESTATES PHASE 1, ORIGINAL GEMMEL HYDROLOGIC 
MODEL (SWM REPORT DATED MAY 2014)
*% UPDATED TO REFLECT THE PROPOSED 22 ESTATE RESIDENTIAL DEVELOPMENT OF PHASE 2 (
CATCHMENT 206)
*% POST-DEVELOPMENT CONDITION  
*%
*% 2-YEAR CHICAGO STORM DISTRIBUTION (4-HR)
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[1] 
*%                   ["2CHI4.stm"] <--storm filename, one per line for NSTORM time
*%-----------------|-----------------------------------------------------------------
--------|
READ STORM          STORM_FILENAME=["STORM.001"]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB STANDHYD      ID=[1], NHYD=["201"], DT=[1](min), AREA=[0.30](ha),
                    XIMP=[0.215], TIMP=[0.286], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[70],
                    Pervious   surfaces: IAper=[5.0](mm), SLPP=[0.97](%), 
                                         LGP=[119.6](m), MNP=[0.25], SCP=[0](min),
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[0.97](%), 
                                         LGI=[10](m), MNI=[0.013], SCI=[0](min),
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
CALIB STANDHYD      ID=[2], NHYD=["202"], DT=[1](min), AREA=[0.50](ha),
                    XIMP=[0.215], TIMP=[0.286], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[70],
                    Pervious   surfaces: IAper=[5.0](mm), SLPP=[1.00](%), 
                                         LGP=[218.2](m), MNP=[0.25], SCP=[0](min),
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[0.80](%), 
                                         LGI=[10](m), MNI=[0.013], SCI=[0](min),
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*%-----------------|-----------------------------------------------------------------

C:\Temp\17-431\191204\CHI_4hr\2-CYRCHI.dat1
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--------|
* 1000
ADD HYD             IDsum=[3], NHYD=["1000"], IDs to add=[1+2]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB STANDHYD      ID=[4], NHYD=["203"], DT=[1](min), AREA=[8.01](ha),
                    XIMP=[0.257], TIMP=[0.343], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[70],
                    Pervious   surfaces: IAper=[5.0](mm), SLPP=[2.00](%), 
                                         LGP=[86](m), MNP=[0.25], SCP=[0](min),
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[0.79](%), 
                                         LGI=[414](m), MNI=[0.013], SCI=[0](min),
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1001
ADD HYD             IDsum=[5], NHYD=["1001"], IDs to add=[3+4]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB STANDHYD      ID=[6], NHYD=["204"], DT=[1](min), AREA=[2.82](ha),
                    XIMP=[0.107], TIMP=[0.143], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[70],
                    Pervious   surfaces: IAper=[5.0](mm), SLPP=[2.50](%), 
                                         LGP=[284.4](m), MNP=[0.25], SCP=[0](min),
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[1.58](%), 
                                         LGI=[140](m), MNI=[0.013], SCI=[0](min),
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1002A
ADD HYD             IDsum=[7], NHYD=["1002A"], IDs to add=[5+6]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB NASHYD        ID=[8], NHYD=["206A"], DT=[1]min, AREA=[1.40](ha),
                    DWF=[0](cms),  CN/C=[44], IA=[5.0](mm),
                    N=[3], TP=[0.81]hrs,
                    RAINFALL=[ ,  ,  ,  , ](mm/hr),  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1002B
ADD HYD             IDsum=[9], NHYD=["1002B"], IDs to add=[7+8]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB NASHYD        ID=[1], NHYD=["206B"], DT=[1]min, AREA=[4.78](ha),
                    DWF=[0](cms),  CN/C=[66], IA=[4.5](mm),
                    N=[3], TP=[0.11]hrs,
                    RAINFALL=[ ,  ,  ,  , ](mm/hr),  END=-1

C:\Temp\17-431\191204\CHI_4hr\2-CYRCHI.dat2
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*%-----------------|-----------------------------------------------------------------
--------|
* 1003
ADD HYD             IDsum=[2], NHYD=["1003"], IDs to add=[1+9]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB NASHYD        ID=[3], NHYD=["205"], DT=[1]min, AREA=[1.2](ha),
                    DWF=[0](cms),  CN/C=[71.2], IA=[2.0](mm),
                    N=[3], TP=[0.03]hrs,
                    RAINFALL=[ ,  ,  ,  , ](mm/hr),  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1004
ADD HYD             IDsum=[4], NHYD=["1004"], IDs to add=[3+2]
*%-----------------|-----------------------------------------------------------------
--------|
ROUTE RESERVOIR     IDout=[5],   NHYD=["BASIN"],  IDin=[4],  
                    RDT=[1](min), 
                          TABLE of ( OUTFLOW-STORAGE ) values 
                                      (cms) - (ha-m)
                                    [ 0.0000 , 0.0000 ]
                                    [ 0.0110 , 0.0717 ]
                                    [ 0.0190 , 0.1729 ]
                                    [ 0.0250 , 0.1992 ]
                                    [ 0.0440 , 0.2529 ]
                                    [ 0.0800 , 0.3083 ]
                                    [ 0.2030 , 0.3652 ]
                                    [ 0.4210 , 0.4838 ]
                                    [ 0.5580 , 0.6088 ]
                                    [ 0.6660 , 0.7402 ]
                                    [ 0.6910 , 0.7740 ]
                                    [ 1.0560 , 0.8779 ]
                                    [ 1.6620 , 0.9853 ]
                                    [ 2.4240 , 1.0963 ]
                                    [     -1 ,     -1 ]  (max twenty pts)
                          IDovf=[   ], NHYDovf=[   ]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB STANDHYD      ID=[6], NHYD=["207"], DT=[1](min), AREA=[0.70](ha),
                    XIMP=[0.215], TIMP=[0.286], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[70],
                    Pervious   surfaces: IAper=[5.0](mm), SLPP=[0.60](%), 
                                         LGP=[191.4](m), MNP=[0.25], SCP=[0](min),
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[0.94](%), 
                                         LGI=[10](m), MNI=[0.013], SCI=[0](min),
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*%-----------------|-----------------------------------------------------------------

C:\Temp\17-431\191204\CHI_4hr\2-CYRCHI.dat3
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--------|
* 1005
ADD HYD             IDsum=[7], NHYD=["1005"], IDs to add=[6+5]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB NASHYD        ID=[8], NHYD=["208"], DT=[1]min, AREA=[0.5](ha),
                    DWF=[0](cms),  CN/C=[44], IA=[5.0](mm),
                    N=[3], TP=[0.04]hrs,
                    RAINFALL=[ ,  ,  ,  , ](mm/hr),  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1006
ADD HYD             IDsum=[9], NHYD=["1006"], IDs to add=[8+7]
*%-----------------|-----------------------------------------------------------------
--------|
*% 5-YEAR CHICAGO STORM DISTRIBUTION (4-HR)
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[2] 
*%                   ["5CHI4.stm"] <--storm filename, one per line for NSTORM time
*%-----------------|-----------------------------------------------------------------
--------|
*% 25-YEAR CHICAGO STORM DISTRIBUTION (4-HR)
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[3] 
*%                   ["25CHI4.stm"] <--storm filename, one per line for NSTORM time
*%-----------------|-----------------------------------------------------------------
--------|
*% 100-YEAR CHICAGO STORM DISTRIBUTION (4-HR)
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[4] 
*%                   ["100CHI4.stm"] <--storm filename, one per line for NSTORM time
*%-----------------|-----------------------------------------------------------------
--------|
*% 25mm CHICAGO STORM DISTRIBUTION (4-HR)
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[5] 
*%                   ["25mm4hr.stm"] <--storm filename, one per line for NSTORM time
*%-----------------|-----------------------------------------------------------------
--------|
*% HURRICANE HAZEL (12-HR)
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[0],  NRUN=[0] 
*%                   [      ] <--storm filename, one per line for NSTORM time
*%-----------------|-----------------------------------------------------------------
--------|
READ STORM          STORM_FILENAME=["Hzl12h12.stm"]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB STANDHYD      ID=[1], NHYD=["201"], DT=[1](min), AREA=[0.30](ha),
                    XIMP=[0.215], TIMP=[0.286], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[70],
                    Pervious   surfaces: IAper=[5.0](mm), SLPP=[0.97](%), 

C:\Temp\17-431\191204\CHI_4hr\2-CYRCHI.dat4
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                                         LGP=[119.6](m), MNP=[0.25], SCP=[0](min),
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[0.97](%), 
                                         LGI=[10](m), MNI=[0.013], SCI=[0](min),
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
CALIB STANDHYD      ID=[2], NHYD=["202"], DT=[1](min), AREA=[0.50](ha),
                    XIMP=[0.215], TIMP=[0.286], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[70],
                    Pervious   surfaces: IAper=[5.0](mm), SLPP=[1.00](%), 
                                         LGP=[218.2](m), MNP=[0.25], SCP=[0](min),
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[0.80](%), 
                                         LGI=[10](m), MNI=[0.013], SCI=[0](min),
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1000
ADD HYD             IDsum=[3], NHYD=["1000"], IDs to add=[1+2]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB STANDHYD      ID=[4], NHYD=["203"], DT=[1](min), AREA=[8.01](ha),
                    XIMP=[0.257], TIMP=[0.343], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[70],
                    Pervious   surfaces: IAper=[5.0](mm), SLPP=[2.00](%), 
                                         LGP=[86](m), MNP=[0.25], SCP=[0](min),
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[0.79](%), 
                                         LGI=[414](m), MNI=[0.013], SCI=[0](min),
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1001
ADD HYD             IDsum=[5], NHYD=["1001"], IDs to add=[3+4]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB STANDHYD      ID=[6], NHYD=["204"], DT=[1](min), AREA=[2.82](ha),
                    XIMP=[0.107], TIMP=[0.143], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[70],
                    Pervious   surfaces: IAper=[5.0](mm), SLPP=[2.50](%), 
                                         LGP=[284.4](m), MNP=[0.25], SCP=[0](min),
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[1.58](%), 
                                         LGI=[140](m), MNI=[0.013], SCI=[0](min),
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1002A
ADD HYD             IDsum=[7], NHYD=["1002A"], IDs to add=[5+6]
*%-----------------|-----------------------------------------------------------------

C:\Temp\17-431\191204\CHI_4hr\2-CYRCHI.dat5
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--------|
CALIB NASHYD        ID=[8], NHYD=["206A"], DT=[1]min, AREA=[1.40](ha),
                    DWF=[0](cms),  CN/C=[44], IA=[5.0](mm),
                    N=[3], TP=[0.81]hrs,
                    RAINFALL=[ ,  ,  ,  , ](mm/hr),  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1002B
ADD HYD             IDsum=[9], NHYD=["1002B"], IDs to add=[7+8]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB NASHYD        ID=[1], NHYD=["206B"], DT=[1]min, AREA=[4.78](ha),
                    DWF=[0](cms),  CN/C=[66], IA=[4.5](mm),
                    N=[3], TP=[0.11]hrs,
                    RAINFALL=[ ,  ,  ,  , ](mm/hr),  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1003
ADD HYD             IDsum=[2], NHYD=["1003"], IDs to add=[1+9]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB NASHYD        ID=[3], NHYD=["205"], DT=[1]min, AREA=[1.2](ha),
                    DWF=[0](cms),  CN/C=[71.2], IA=[2.0](mm),
                    N=[3], TP=[0.03]hrs,
                    RAINFALL=[ ,  ,  ,  , ](mm/hr),  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1004
ADD HYD             IDsum=[4], NHYD=["1004"], IDs to add=[3+2]
*%-----------------|-----------------------------------------------------------------
--------|
ROUTE RESERVOIR     IDout=[5],   NHYD=["BASIN"],  IDin=[4],  
                    RDT=[1](min), 
                          TABLE of ( OUTFLOW-STORAGE ) values 
                                      (cms) - (ha-m)
                                    [ 0.0000 , 0.0000 ]
                                    [ 0.0110 , 0.0717 ]
                                    [ 0.0190 , 0.1729 ]
                                    [ 0.0250 , 0.1992 ]
                                    [ 0.0440 , 0.2529 ]
                                    [ 0.0800 , 0.3083 ]
                                    [ 0.2030 , 0.3652 ]
                                    [ 0.4210 , 0.4838 ]
                                    [ 0.5580 , 0.6088 ]
                                    [ 0.6660 , 0.7402 ]
                                    [ 0.6910 , 0.7740 ]
                                    [ 1.0560 , 0.8779 ]
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                                    [ 1.6620 , 0.9853 ]
                                    [ 2.4240 , 1.0963 ]
                                    [     -1 ,     -1 ]  (max twenty pts)
                          IDovf=[   ], NHYDovf=[   ]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB STANDHYD      ID=[6], NHYD=["207"], DT=[1](min), AREA=[0.70](ha),
                    XIMP=[0.215], TIMP=[0.286], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[70],
                    Pervious   surfaces: IAper=[5.0](mm), SLPP=[0.60](%), 
                                         LGP=[191.4](m), MNP=[0.25], SCP=[0](min),
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[0.94](%), 
                                         LGI=[10](m), MNI=[0.013], SCI=[0](min),
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1005
ADD HYD             IDsum=[7], NHYD=["1005"], IDs to add=[6+5]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB NASHYD        ID=[8], NHYD=["208"], DT=[1]min, AREA=[0.5](ha),
                    DWF=[0](cms),  CN/C=[62], IA=[5.0](mm),
                    N=[3], TP=[0.04]hrs,
                    RAINFALL=[ ,  ,  ,  , ](mm/hr),  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1006
ADD HYD             IDsum=[9], NHYD=["1006"], IDs to add=[8+7]
*%-----------------|-----------------------------------------------------------------
--------|
FINISH
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 ====================================================================================
==============

 SSSSS   W   W   M   M   H   H   Y   Y   M   M    OOO          222     000    11   
77777 =========
 S       W W W   MM MM   H   H    Y Y    MM MM   O   O           2    0   0   11   7 
  7
 SSSSS   W W W   M M M   HHHHH     Y     M M M   O   O           2    0   0   11     
  7 Ver4.05.0
     S    W W    M   M   H   H     Y     M   M   O   O        222     0   0   11     
 7  APR 2017 
 SSSSS    W W    M   M   H   H     Y     M   M    OOO         2       0   0   11     
7   =========
                                                              2       0   0   11    
7    # 2880720
       StormWater Management HYdrologic Model                  222     000    11    
7    =========

 ************************************************************************************
**************
 **************************************  SWMHYMO Ver4.05.0  *************************
**************
 ******************  A single event and continuous hydrologic simulation model  *****
**************
 ******************     based on the principles of HYMO and its successors      *****
**************
 ******************                 OTTHYMO-83 and OTTHYMO-89.                  *****
**************
 ************************************************************************************
**************
 ****************** Distributed by:  J.F. Sabourin and Associates Inc.          *****
**************
 ******************                  Ottawa,  Ontario: (613) 836-3884           *****
**************
 ******************                  Gatineau, Quebec: (819) 243-6858           *****
**************
 ******************                  E-Mail: swmhymo@jfsa.com                   *****
**************
 ************************************************************************************
**************

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
++++++++++++++
 ++++++++++++++++++ Licensed user: WMI & Associates Ltd.                        +++++
++++++++++++++
 ++++++++++++++++++                Barrie                SERIAL#:2880720        +++++
++++++++++++++
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
++++++++++++++

 ************************************************************************************
**************
 ******************           ++++++ PROGRAM ARRAY DIMENSIONS ++++++            *****
**************
 ******************           Maximum value for ID numbers  :     11            *****
**************
 ******************           Max. number of rainfall points: 105408            *****
**************
 ******************           Max. number of flow points    : 105408            *****
**************
 ************************************************************************************
**************

 *******************************   D E T A I L E D   O U T P U T   ******************
**************
 ************************************************************************************
**************
 *                 RUN DATE: 2019-12-04     TIME: 14:48:28     RUN COUNTER: 000005   
             *
 ************************************************************************************
**************
 * Input   file: C:\Temp\17-431\191204\CHI_4hr\2-CYRCHI.dat                          
             *
 * Output  file: C:\Temp\17-431\191204\CHI_4hr\2-CYRCHI.out                          
             *
 * Summary file: C:\Temp\17-431\191204\CHI_4hr\2-CYRCHI.sum                          
             *
 * User comments:                                                                    
             *
 * 1:________________________________________________________________________________
_____________*
 * 2:________________________________________________________________________________
_____________*
 * 3:________________________________________________________________________________
_____________*
 ************************************************************************************
**************

-------------------------------------------------------------------------------------
--------------
R0001:C00001-------------------------------------------------------------------------
---------------
*#***********************************************************************************
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***********************************                                                  
                                                                                     
 
*#  SWMHYMO Ver:4.05.00/Apr 2017 / INPUT DATA FILE                                   
                                                                                     
                                                                                     
 
*#***********************************************************************************
***********************************                                                  
                                                                                     
 
*#  Project Name: [IEE - Phase 2]    Project Number: [17-431]                        
                                                                                     
                                                                                     
 
*#  Date        : 02-02-2018                                                         
                                                                                     
                                                                                     
 
*#  Modeller    : [Ben Daniels]                                                      
                                                                                     
                                                                                     
 
*#  Company     : WMI & Associates Ltd.                                              
                                                                                     
                                                                                     
 
*#  License #   :  2880720                                                           
                                                                                     
                                                                                     
 
*#***********************************************************************************
***********************************                                                  
                                                                                     
 
--------------------
| START            | Project  dir.:C:\Temp\17-431\191204\CHI_4hr\                    
              
-------------------- Rainfall dir.:C:\Temp\17-431\191204\CHI_4hr\                    
              
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 0001
    NSTORM=   1
           #  1=2CHI4.stm                                                   
-------------------------------------------------------------------------------------
--------------
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R0001:C00002-------------------------------------------------------------------------
---------------
--------------------
| READ STORM       |  Filename: C:\Temp\17-431\191204\CHI_4hr\2CHI4.stm              
                                                                                     
                                                                                     
                                 
| Ptotal=  36.95 mm|  Comments: 2-Year Chicago Storm Distribution (4-hour) Innisfil, 
ON.                                                                                  
                                                                                     
                                 
--------------------
      TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|  
 TIME    RAIN   
     hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  
hh:mm   mm/hr
      0:10   2.470|   0:50   5.300|   1:30  24.570|   2:10   5.730|   2:50   3.460|  
 3:30   2.550
      0:20   2.820|   1:00   7.980|   1:40  13.010|   2:20   4.890|   3:00   3.170|  
 3:40   2.390
      0:30   3.310|   1:10  18.780|   1:50   9.010|   2:30   4.280|   3:10   2.930|  
 3:50   2.260
      0:40   4.050|   1:20  83.110|   2:00   6.970|   2:40   3.820|   3:20   2.720|  
 4:00   2.150
  
-------------------------------------------------------------------------------------
--------------
R0001:C00003-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .30
| 01:201        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .09          .21
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .97          .97
     Length            (m)=      10.00       119.60
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      83.11         6.87
                over (min)        1.00        50.00
     Storage Coeff.  (min)=        .70 (ii)   50.08 (ii)
     Unit Hyd. Tpeak (min)=       1.00        50.00
     Unit Hyd. peak  (cms)=       1.29          .03
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .01          .00           .015 (iii)
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     TIME TO PEAK    (hrs)=       1.27         2.27          1.333
     RUNOFF VOLUME    (mm)=      35.95         7.99         14.002
     TOTAL RAINFALL   (mm)=      36.96        36.96         36.955
     RUNOFF COEFFICIENT   =        .97          .22           .379
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00004-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .50
| 02:202        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .14          .36
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .80         1.00
     Length            (m)=      10.00       218.20
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      83.11        18.43
                over (min)        1.00        48.00
     Storage Coeff.  (min)=        .74 (ii)   48.04 (ii)
     Unit Hyd. Tpeak (min)=       1.00        48.00
     Unit Hyd. peak  (cms)=       1.26          .02
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .02          .00           .025 (iii)
     TIME TO PEAK    (hrs)=       1.28         2.23          1.333
     RUNOFF VOLUME    (mm)=      35.95         7.99         14.003
     TOTAL RAINFALL   (mm)=      36.96        36.96         36.955
     RUNOFF COEFFICIENT   =        .97          .22           .379
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00005-------------------------------------------------------------------------
---------------
* 1000                                                                               
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------------------------
| ADD HYD              |
| 03:1000              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 01:201             .300      .015    1.333    14.002    .
000         
                     +ID 2 02:202             .500      .025    1.333    14.003    .
000         
                     ================================================================
==
                     SUM   03:1000            .800      .040    1.333    14.003    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00006-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    8.01
| 04:203        DT= 1.00 |   Total Imp(%)=   34.30   Dir. Conn.(%)=   25.70
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.75         5.26
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .79         2.00
     Length            (m)=     414.00        86.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      83.11         8.88
                over (min)        7.00        36.00
     Storage Coeff.  (min)=       6.92 (ii)   36.35 (ii)
     Unit Hyd. Tpeak (min)=       7.00        36.00
     Unit Hyd. peak  (cms)=        .16          .03
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .35          .07           .359 (iii)
     TIME TO PEAK    (hrs)=       1.38         2.00          1.383
     RUNOFF VOLUME    (mm)=      35.95         8.22         15.347
     TOTAL RAINFALL   (mm)=      36.96        36.96         36.955
     RUNOFF COEFFICIENT   =        .97          .22           .415
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       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00007-------------------------------------------------------------------------
---------------
* 1001                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 05:1001              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 03:1000            .800      .040    1.333    14.003    .
000         
                     +ID 2 04:203            8.010      .359    1.383    15.347    .
000         
                     ================================================================
==
                     SUM   05:1001           8.810      .372    1.383    15.225    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00008-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    2.82
| 06:204        DT= 1.00 |   Total Imp(%)=   14.30   Dir. Conn.(%)=   10.70
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .40         2.42
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       1.58         2.50
     Length            (m)=     140.00       284.40
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      83.11        15.51
                over (min)        3.00        48.00
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     Storage Coeff.  (min)=       2.93 (ii)   48.07 (ii)
     Unit Hyd. Tpeak (min)=       3.00        48.00
     Unit Hyd. peak  (cms)=        .38          .02
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .07          .02           .068 (iii)
     TIME TO PEAK    (hrs)=       1.33         2.23          1.333
     RUNOFF VOLUME    (mm)=      35.95         7.57         10.606
     TOTAL RAINFALL   (mm)=      36.96        36.96         36.955
     RUNOFF COEFFICIENT   =        .97          .20           .287
*** WARNING: For areas with impervious ratios below 20%, this routine may not be 
applicable.        
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00009-------------------------------------------------------------------------
---------------
* 1002A                                                                              
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 07:1002A             |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 05:1001           8.810      .372    1.383    15.225    .
000         
                     +ID 2 06:204            2.820      .068    1.333    10.606    .
000         
                     ================================================================
==
                     SUM   07:1002A         11.630      .436    1.333    14.105    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00010-------------------------------------------------------------------------
---------------
--------------------------
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| CALIB NASHYD           |   Area    (ha)=    1.400   Curve Number   (CN)= 44.00
| 08:206A       DT= 1.00 |   Ia      (mm)=    5.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .810

     Unit Hyd Qpeak  (cms)=     .066

     PEAK FLOW       (cms)=     .005 (i)
     TIME TO PEAK    (hrs)=    2.467
     DURATION        (hrs)=    9.150, (dddd|hh:mm:)=   0|09:09
     AVERAGE FLOW    (cms)=     .001
     RUNOFF VOLUME    (mm)=    2.875
     TOTAL RAINFALL   (mm)=   36.955
     RUNOFF COEFFICIENT   =     .078
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00011-------------------------------------------------------------------------
---------------
* 1002B                                                                              
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 09:1002B             |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 07:1002A         11.630      .436    1.333    14.105    .
000         
                     +ID 2 08:206A           1.400      .005    2.467     2.875    .
000         
                     ================================================================
==
                     SUM   09:1002B         13.030      .437    1.333    12.898    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00012-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    4.780   Curve Number   (CN)= 66.00
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| 01:206B       DT= 1.00 |   Ia      (mm)=    4.500   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .110

     Unit Hyd Qpeak  (cms)=    1.660

     PEAK FLOW       (cms)=     .117 (i)
     TIME TO PEAK    (hrs)=    1.417
     DURATION        (hrs)=    4.800, (dddd|hh:mm:)=   0|04:48
     AVERAGE FLOW    (cms)=     .018
     RUNOFF VOLUME    (mm)=    6.450
     TOTAL RAINFALL   (mm)=   36.955
     RUNOFF COEFFICIENT   =     .175
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00013-------------------------------------------------------------------------
---------------
* 1003                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 02:1003              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 01:206B           4.780      .117    1.417     6.450    .
000         
                     +ID 2 09:1002B         13.030      .437    1.333    12.898    .
000         
                     ================================================================
==
                     SUM   02:1003          17.810      .536    1.367    11.168    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00014-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    1.200   Curve Number   (CN)= 71.20
| 03:205        DT= 1.00 |   Ia      (mm)=    2.000   # of Linear Res.(N)=  3.00
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--------------------------   U.H. Tp(hrs)=     .030

     Unit Hyd Qpeak  (cms)=    1.528

     PEAK FLOW       (cms)=     .070 (i)
     TIME TO PEAK    (hrs)=    1.333
     DURATION        (hrs)=    4.250, (dddd|hh:mm:)=   0|04:15
     AVERAGE FLOW    (cms)=     .007
     RUNOFF VOLUME    (mm)=    8.874
     TOTAL RAINFALL   (mm)=   36.955
     RUNOFF COEFFICIENT   =     .240
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
*** WARNING: Time step is too large for value of TP. RV may be ok.  Peak flow could 
be off.         
-------------------------------------------------------------------------------------
--------------
R0001:C00015-------------------------------------------------------------------------
---------------
* 1004                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 04:1004              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 03:205            1.200      .070    1.333     8.874    .
000         
                     +ID 2 02:1003          17.810      .536    1.367    11.168    .
000         
                     ================================================================
==
                     SUM   04:1004          19.010      .591    1.333    11.023    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00016-------------------------------------------------------------------------
---------------
-----------------------
|  ROUTE RESERVOIR -> |    Requested routing time step =  1.0 min.

C:\Temp\17-431\191204\CHI_4hr\2-CYRCHI.out11

2019-12-04 2:52:52 PM 11/76

|  IN>04:1004         |
| OUT<05:BASIN        | =========================  OUTLFOW STORAGE TABLE  ===========
==============
----------------------- OUTFLOW   STORAGE| OUTFLOW   STORAGE| OUTFLOW   STORAGE| 
OUTFLOW   STORAGE
                          (cms)   (ha.m.)|   (cms)   (ha.m.)|   (cms)   (ha.m.)|   (
cms)   (ha.m.)
                           .000 .0000E+00|    .044 .2529E+00|    .421 .4838E+00|   1.
056 .8779E+00
                           .011 .7170E-01|    .080 .3083E+00|    .558 .6088E+00|   1.
662 .9853E+00
                           .019 .1729E+00|    .203 .3652E+00|    .666 .7402E+00|   2.
424 .1096E+01
                           .025 .1992E+00|    .421 .4838E+00|    .691 .7740E+00|    .
000 .0000E+00
 
     ROUTING RESULTS             AREA     QPEAK     TPEAK       R.V.
     ----------------------      (ha)     (cms)     (hrs)       (mm)
     INFLOW > 04:1004          19.010      .591     1.333     11.023
    OUTFLOW < 05:BASIN         19.010      .021     4.683     11.022

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=    3.640
                   TIME SHIFT OF PEAK FLOW         (min)=   201.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.1838E+00
 
-------------------------------------------------------------------------------------
--------------
R0001:C00017-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .70
| 06:207        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .20          .50
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .94          .60
     Length            (m)=      10.00       191.40
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      83.11        19.37
                over (min)        1.00        51.00
     Storage Coeff.  (min)=        .70 (ii)   50.67 (ii)
     Unit Hyd. Tpeak (min)=       1.00        51.00
     Unit Hyd. peak  (cms)=       1.29          .02
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .03          .01           .035 (iii)
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     TIME TO PEAK    (hrs)=       1.28         2.28          1.333
     RUNOFF VOLUME    (mm)=      35.95         7.99         14.003
     TOTAL RAINFALL   (mm)=      36.96        36.96         36.955
     RUNOFF COEFFICIENT   =        .97          .22           .379
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00018-------------------------------------------------------------------------
---------------
* 1005                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 07:1005              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 06:207             .700      .035    1.333    14.003    .
000         
                     +ID 2 05:BASIN         19.010      .021    4.683    11.022    .
000         
                     ================================================================
==
                     SUM   07:1005          19.710      .040    1.333    11.128    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00019-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=     .500   Curve Number   (CN)= 44.00
| 08:208        DT= 1.00 |   Ia      (mm)=    5.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .040

     Unit Hyd Qpeak  (cms)=     .477

     PEAK FLOW       (cms)=     .008 (i)
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     TIME TO PEAK    (hrs)=    1.333
     DURATION        (hrs)=    4.333, (dddd|hh:mm:)=   0|04:20
     AVERAGE FLOW    (cms)=     .001
     RUNOFF VOLUME    (mm)=    2.875
     TOTAL RAINFALL   (mm)=   36.955
     RUNOFF COEFFICIENT   =     .078
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00020-------------------------------------------------------------------------
---------------
* 1006                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 09:1006              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 08:208             .500      .008    1.333     2.875    .
000         
                     +ID 2 07:1005          19.710      .040    1.333    11.128    .
000         
                     ================================================================
==
                     SUM   09:1006          20.210      .048    1.333    10.924    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00021-------------------------------------------------------------------------
---------------
  ** END OF RUN :    0

*************************************************************************************
**************
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--------------------
| START            | Project  dir.:C:\Temp\17-431\191204\CHI_4hr\                    
              
-------------------- Rainfall dir.:C:\Temp\17-431\191204\CHI_4hr\                    
              
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 0002
    NSTORM=   1
           #  1=5CHI4.stm                                                   
-------------------------------------------------------------------------------------
--------------
R0002:C00002-------------------------------------------------------------------------
---------------
*#***********************************************************************************
***********************************                                                  
                                                                                     
 
*#  SWMHYMO Ver:4.05.00/Apr 2017 / INPUT DATA FILE                                   
                                                                                     
                                                                                     
 
*#***********************************************************************************
***********************************                                                  
                                                                                     
 
*#  Project Name: [IEE - Phase 2]    Project Number: [17-431]                        
                                                                                     
                                                                                     
 
*#  Date        : 02-02-2018                                                         
                                                                                     
                                                                                     
 
*#  Modeller    : [Ben Daniels]                                                      
                                                                                     
                                                                                     
 
*#  Company     : WMI & Associates Ltd.                                              
                                                                                     
                                                                                     
 
*#  License #   :  2880720                                                           
                                                                                     
                                                                                     
 
*#***********************************************************************************
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***********************************                                                  
                                                                                     
 
-------------------------------------------------------------------------------------
--------------
R0002:C00002-------------------------------------------------------------------------
---------------
--------------------
| READ STORM       |  Filename: C:\Temp\17-431\191204\CHI_4hr\5CHI4.stm              
                                                                                     
                                                                                     
                                 
| Ptotal=  50.52 mm|  Comments: 5-Year Chicago Storm Distribution (4-hour) Mansfield,
 ON.                                                                                 
                                                                                     
                                 
--------------------
      TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|  
 TIME    RAIN   
     hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  
hh:mm   mm/hr
      0:10   3.570|   0:50   7.530|   1:30  33.310|   2:10   8.120|   2:50   4.970|  
 3:30   3.680
      0:20   4.070|   1:00  11.200|   1:40  17.990|   2:20   6.960|   3:00   4.560|  
 3:40   3.470
      0:30   4.760|   1:10  25.640|   1:50  12.600|   2:30   6.120|   3:10   4.220|  
 3:50   3.280
      0:40   5.790|   1:20 108.920|   2:00   9.820|   2:40   5.480|   3:20   3.930|  
 4:00   3.120
  
-------------------------------------------------------------------------------------
--------------
R0002:C00003-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .30
| 01:201        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .09          .21
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .97          .97
     Length            (m)=      10.00       119.60
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     108.92        14.95
                over (min)        1.00        37.00
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     Storage Coeff.  (min)=        .63 (ii)   36.81 (ii)
     Unit Hyd. Tpeak (min)=       1.00        37.00
     Unit Hyd. peak  (cms)=       1.36          .03
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .02          .01           .020 (iii)
     TIME TO PEAK    (hrs)=       1.27         2.00          1.333
     RUNOFF VOLUME    (mm)=      49.51        14.58         22.088
     TOTAL RAINFALL   (mm)=      50.52        50.52         50.518
     RUNOFF COEFFICIENT   =        .98          .29           .437
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00004-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .50
| 02:202        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .14          .36
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .80         1.00
     Length            (m)=      10.00       218.20
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     108.92        11.29
                over (min)        1.00        58.00
     Storage Coeff.  (min)=        .66 (ii)   58.21 (ii)
     Unit Hyd. Tpeak (min)=       1.00        58.00
     Unit Hyd. peak  (cms)=       1.32          .02
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .03          .01           .033 (iii)
     TIME TO PEAK    (hrs)=       1.28         2.40          1.333
     RUNOFF VOLUME    (mm)=      49.52        14.58         22.089
     TOTAL RAINFALL   (mm)=      50.52        50.52         50.518
     RUNOFF COEFFICIENT   =        .98          .29           .437
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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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-------------------------------------------------------------------------------------
--------------
R0002:C00005-------------------------------------------------------------------------
---------------
* 1000                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 03:1000              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 01:201             .300      .020    1.333    22.088    .
000         
                     +ID 2 02:202             .500      .033    1.333    22.089    .
000         
                     ================================================================
==
                     SUM   03:1000            .800      .053    1.333    22.088    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00006-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    8.01
| 04:203        DT= 1.00 |   Total Imp(%)=   34.30   Dir. Conn.(%)=   25.70
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.75         5.26
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .79         2.00
     Length            (m)=     414.00        86.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     108.92        18.61
                over (min)        6.00        28.00
     Storage Coeff.  (min)=       6.21 (ii)   28.10 (ii)
     Unit Hyd. Tpeak (min)=       6.00        28.00
     Unit Hyd. peak  (cms)=        .18          .04
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .48          .15           .514 (iii)
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     TIME TO PEAK    (hrs)=       1.37         1.80          1.367
     RUNOFF VOLUME    (mm)=      49.52        14.93         23.817
     TOTAL RAINFALL   (mm)=      50.52        50.52         50.518
     RUNOFF COEFFICIENT   =        .98          .30           .471
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00007-------------------------------------------------------------------------
---------------
* 1001                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 05:1001              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 03:1000            .800      .053    1.333    22.088    .
000         
                     +ID 2 04:203            8.010      .514    1.367    23.817    .
000         
                     ================================================================
==
                     SUM   05:1001           8.810      .537    1.333    23.660    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00008-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    2.82
| 06:204        DT= 1.00 |   Total Imp(%)=   14.30   Dir. Conn.(%)=   10.70
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .40         2.42
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       1.58         2.50
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     Length            (m)=     140.00       284.40
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     108.92        10.54
                over (min)        3.00        55.00
     Storage Coeff.  (min)=       2.63 (ii)   55.30 (ii)
     Unit Hyd. Tpeak (min)=       3.00        55.00
     Unit Hyd. peak  (cms)=        .41          .02
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .09          .04           .091 (iii)
     TIME TO PEAK    (hrs)=       1.33         2.35          1.333
     RUNOFF VOLUME    (mm)=      49.52        13.92         17.727
     TOTAL RAINFALL   (mm)=      50.52        50.52         50.518
     RUNOFF COEFFICIENT   =        .98          .28           .351
*** WARNING: For areas with impervious ratios below 20%, this routine may not be 
applicable.        
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00009-------------------------------------------------------------------------
---------------
* 1002A                                                                              
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 07:1002A             |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 05:1001           8.810      .537    1.333    23.660    .
000         
                     +ID 2 06:204            2.820      .091    1.333    17.727    .
000         
                     ================================================================
==
                     SUM   07:1002A         11.630      .628    1.333    22.221    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
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-------------------------------------------------------------------------------------
--------------
R0002:C00010-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    1.400   Curve Number   (CN)= 44.00
| 08:206A       DT= 1.00 |   Ia      (mm)=    5.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .810

     Unit Hyd Qpeak  (cms)=     .066

     PEAK FLOW       (cms)=     .009 (i)
     TIME TO PEAK    (hrs)=    2.450
     DURATION        (hrs)=    9.150, (dddd|hh:mm:)=   0|09:09
     AVERAGE FLOW    (cms)=     .002
     RUNOFF VOLUME    (mm)=    5.618
     TOTAL RAINFALL   (mm)=   50.518
     RUNOFF COEFFICIENT   =     .111
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00011-------------------------------------------------------------------------
---------------
* 1002B                                                                              
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 09:1002B             |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 07:1002A         11.630      .628    1.333    22.221    .
000         
                     +ID 2 08:206A           1.400      .009    2.450     5.618    .
000         
                     ================================================================
==
                     SUM   09:1002B         13.030      .628    1.333    20.438    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
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--------------
R0002:C00012-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    4.780   Curve Number   (CN)= 66.00
| 01:206B       DT= 1.00 |   Ia      (mm)=    4.500   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .110

     Unit Hyd Qpeak  (cms)=    1.660

     PEAK FLOW       (cms)=     .218 (i)
     TIME TO PEAK    (hrs)=    1.400
     DURATION        (hrs)=    4.800, (dddd|hh:mm:)=   0|04:48
     AVERAGE FLOW    (cms)=     .033
     RUNOFF VOLUME    (mm)=   11.973
     TOTAL RAINFALL   (mm)=   50.518
     RUNOFF COEFFICIENT   =     .237
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00013-------------------------------------------------------------------------
---------------
* 1003                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 02:1003              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 01:206B           4.780      .218    1.400    11.973    .
000         
                     +ID 2 09:1002B         13.030      .628    1.333    20.438    .
000         
                     ================================================================
==
                     SUM   02:1003          17.810      .814    1.367    18.166    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
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R0002:C00014-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    1.200   Curve Number   (CN)= 71.20
| 03:205        DT= 1.00 |   Ia      (mm)=    2.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .030

     Unit Hyd Qpeak  (cms)=    1.528

     PEAK FLOW       (cms)=     .119 (i)
     TIME TO PEAK    (hrs)=    1.333
     DURATION        (hrs)=    4.250, (dddd|hh:mm:)=   0|04:15
     AVERAGE FLOW    (cms)=     .012
     RUNOFF VOLUME    (mm)=   15.563
     TOTAL RAINFALL   (mm)=   50.518
     RUNOFF COEFFICIENT   =     .308
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
*** WARNING: Time step is too large for value of TP. RV may be ok.  Peak flow could 
be off.         
-------------------------------------------------------------------------------------
--------------
R0002:C00015-------------------------------------------------------------------------
---------------
* 1004                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 04:1004              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 03:205            1.200      .119    1.333    15.563    .
000         
                     +ID 2 02:1003          17.810      .814    1.367    18.166    .
000         
                     ================================================================
==
                     SUM   04:1004          19.010      .911    1.333    18.002    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
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--------------
R0002:C00016-------------------------------------------------------------------------
---------------
-----------------------
|  ROUTE RESERVOIR -> |    Requested routing time step =  1.0 min.
|  IN>04:1004         |
| OUT<05:BASIN        | =========================  OUTLFOW STORAGE TABLE  ===========
==============
----------------------- OUTFLOW   STORAGE| OUTFLOW   STORAGE| OUTFLOW   STORAGE| 
OUTFLOW   STORAGE
                          (cms)   (ha.m.)|   (cms)   (ha.m.)|   (cms)   (ha.m.)|   (
cms)   (ha.m.)
                           .000 .0000E+00|    .044 .2529E+00|    .421 .4838E+00|   1.
056 .8779E+00
                           .011 .7170E-01|    .080 .3083E+00|    .558 .6088E+00|   1.
662 .9853E+00
                           .019 .1729E+00|    .203 .3652E+00|    .666 .7402E+00|   2.
424 .1096E+01
                           .025 .1992E+00|    .421 .4838E+00|    .691 .7740E+00|    .
000 .0000E+00
 
     ROUTING RESULTS             AREA     QPEAK     TPEAK       R.V.
     ----------------------      (ha)     (cms)     (hrs)       (mm)
     INFLOW > 04:1004          19.010      .911     1.333     18.002
    OUTFLOW < 05:BASIN         19.010      .065     4.233     18.001

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=    7.139
                   TIME SHIFT OF PEAK FLOW         (min)=   174.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.2853E+00
 
-------------------------------------------------------------------------------------
--------------
R0002:C00017-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .70
| 06:207        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .20          .50
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .94          .60
     Length            (m)=      10.00       191.40
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     108.92        10.59
                over (min)        1.00        64.00
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     Storage Coeff.  (min)=        .63 (ii)   64.24 (ii)
     Unit Hyd. Tpeak (min)=       1.00        64.00
     Unit Hyd. peak  (cms)=       1.35          .02
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .05          .01           .046 (iii)
     TIME TO PEAK    (hrs)=       1.28         2.52          1.333
     RUNOFF VOLUME    (mm)=      49.52        14.58         22.089
     TOTAL RAINFALL   (mm)=      50.52        50.52         50.518
     RUNOFF COEFFICIENT   =        .98          .29           .437
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00018-------------------------------------------------------------------------
---------------
* 1005                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 07:1005              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 06:207             .700      .046    1.333    22.089    .
000         
                     +ID 2 05:BASIN         19.010      .065    4.233    18.001    .
000         
                     ================================================================
==
                     SUM   07:1005          19.710      .070    4.000    18.146    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00019-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=     .500   Curve Number   (CN)= 44.00
| 08:208        DT= 1.00 |   Ia      (mm)=    5.000   # of Linear Res.(N)=  3.00
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--------------------------   U.H. Tp(hrs)=     .040

     Unit Hyd Qpeak  (cms)=     .477

     PEAK FLOW       (cms)=     .015 (i)
     TIME TO PEAK    (hrs)=    1.333
     DURATION        (hrs)=    4.333, (dddd|hh:mm:)=   0|04:20
     AVERAGE FLOW    (cms)=     .002
     RUNOFF VOLUME    (mm)=    5.618
     TOTAL RAINFALL   (mm)=   50.518
     RUNOFF COEFFICIENT   =     .111
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00020-------------------------------------------------------------------------
---------------
* 1006                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 09:1006              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 08:208             .500      .015    1.333     5.618    .
000         
                     +ID 2 07:1005          19.710      .070    4.000    18.146    .
000         
                     ================================================================
==
                     SUM   09:1006          20.210      .071    4.000    17.836    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00021-------------------------------------------------------------------------
---------------
-------------------------------------------------------------------------------------
--------------
R0002:C00002-------------------------------------------------------------------------
---------------
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  ** END OF RUN :    1

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

--------------------
| START            | Project  dir.:C:\Temp\17-431\191204\CHI_4hr\                    
              
-------------------- Rainfall dir.:C:\Temp\17-431\191204\CHI_4hr\                    
              
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 0003
    NSTORM=   1
           #  1=25CHI4.stm                                                  
-------------------------------------------------------------------------------------
--------------
R0003:C00002-------------------------------------------------------------------------
---------------
*#***********************************************************************************
***********************************                                                  
                                                                                     
 
*#  SWMHYMO Ver:4.05.00/Apr 2017 / INPUT DATA FILE                                   
                                                                                     
                                                                                     
 
*#***********************************************************************************
***********************************                                                  
                                                                                     
 
*#  Project Name: [IEE - Phase 2]    Project Number: [17-431]                        
                                                                                     
                                                                                     
 
*#  Date        : 02-02-2018                                                         
                                                                                     
                                                                                     
 
*#  Modeller    : [Ben Daniels]                                                      
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*#  Company     : WMI & Associates Ltd.                                              
                                                                                     
                                                                                     
 
*#  License #   :  2880720                                                           
                                                                                     
                                                                                     
 
*#***********************************************************************************
***********************************                                                  
                                                                                     
 
-------------------------------------------------------------------------------------
--------------
R0003:C00002-------------------------------------------------------------------------
---------------
--------------------
| READ STORM       |  Filename: C:\Temp\17-431\191204\CHI_4hr\25CHI4.stm             
                                                                                     
                                                                                     
                                 
| Ptotal=  71.24 mm|  Comments: 25-Year Chicago Storm Distribution (4-hour) 
Mansfield, ON.                                                                       
                                                                                     
                                          
--------------------
      TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|  
 TIME    RAIN   
     hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  
hh:mm   mm/hr
      0:10   5.220|   0:50  10.910|   1:30  47.060|   2:10  11.740|   2:50   7.240|  
 3:30   5.380
      0:20   5.940|   1:00  16.130|   1:40  25.720|   2:20  10.090|   3:00   6.650|  
 3:40   5.080
      0:30   6.930|   1:10  36.370|   1:50  18.110|   2:30   8.890|   3:10   6.150|  
 3:50   4.800
      0:40   8.420|   1:20 148.150|   2:00  14.170|   2:40   7.960|   3:20   5.740|  
 4:00   4.570
  
-------------------------------------------------------------------------------------
--------------
R0003:C00003-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .30
| 01:201        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
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                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .09          .21
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .97          .97
     Length            (m)=      10.00       119.60
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     148.15        33.19
                over (min)        1.00        27.00
     Storage Coeff.  (min)=        .55 (ii)   26.85 (ii)
     Unit Hyd. Tpeak (min)=       1.00        27.00
     Unit Hyd. peak  (cms)=       1.42          .04
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .03          .01           .029 (iii)
     TIME TO PEAK    (hrs)=       1.27         1.77          1.333
     RUNOFF VOLUME    (mm)=      70.24        26.84         36.170
     TOTAL RAINFALL   (mm)=      71.24        71.24         71.237
     RUNOFF COEFFICIENT   =        .99          .38           .508
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00004-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .50
| 02:202        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .14          .36
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .80         1.00
     Length            (m)=      10.00       218.20
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     148.15        25.45
                over (min)        1.00        42.00
     Storage Coeff.  (min)=        .59 (ii)   42.16 (ii)
     Unit Hyd. Tpeak (min)=       1.00        42.00
     Unit Hyd. peak  (cms)=       1.39          .03
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .04          .01           .046 (iii)
     TIME TO PEAK    (hrs)=       1.27         2.07          1.333
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     RUNOFF VOLUME    (mm)=      70.23        26.84         36.170
     TOTAL RAINFALL   (mm)=      71.24        71.24         71.237
     RUNOFF COEFFICIENT   =        .99          .38           .508
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00005-------------------------------------------------------------------------
---------------
* 1000                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 03:1000              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 01:201             .300      .029    1.333    36.170    .
000         
                     +ID 2 02:202             .500      .046    1.333    36.170    .
000         
                     ================================================================
==
                     SUM   03:1000            .800      .074    1.333    36.170    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00006-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    8.01
| 04:203        DT= 1.00 |   Total Imp(%)=   34.30   Dir. Conn.(%)=   25.70
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.75         5.26
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .79         2.00
     Length            (m)=     414.00        86.00
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     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     148.15        39.28
                over (min)        5.00        22.00
     Storage Coeff.  (min)=       5.50 (ii)   21.73 (ii)
     Unit Hyd. Tpeak (min)=       5.00        22.00
     Unit Hyd. peak  (cms)=        .21          .05
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .69          .34           .794 (iii)
     TIME TO PEAK    (hrs)=       1.35         1.68          1.367
     RUNOFF VOLUME    (mm)=      70.24        27.38         38.391
     TOTAL RAINFALL   (mm)=      71.24        71.24         71.237
     RUNOFF COEFFICIENT   =        .99          .38           .539
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00007-------------------------------------------------------------------------
---------------
* 1001                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 05:1001              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 03:1000            .800      .074    1.333    36.170    .
000         
                     +ID 2 04:203            8.010      .794    1.367    38.391    .
000         
                     ================================================================
==
                     SUM   05:1001           8.810      .834    1.333    38.190    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00008-------------------------------------------------------------------------
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---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    2.82
| 06:204        DT= 1.00 |   Total Imp(%)=   14.30   Dir. Conn.(%)=   10.70
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .40         2.42
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       1.58         2.50
     Length            (m)=     140.00       284.40
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     148.15        23.91
                over (min)        2.00        40.00
     Storage Coeff.  (min)=       2.33 (ii)   40.29 (ii)
     Unit Hyd. Tpeak (min)=       2.00        40.00
     Unit Hyd. peak  (cms)=        .51          .03
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .12          .09           .132 (iii)
     TIME TO PEAK    (hrs)=       1.33         2.03          1.333
     RUNOFF VOLUME    (mm)=      70.24        25.83         30.579
     TOTAL RAINFALL   (mm)=      71.24        71.24         71.237
     RUNOFF COEFFICIENT   =        .99          .36           .429
*** WARNING: For areas with impervious ratios below 20%, this routine may not be 
applicable.        
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00009-------------------------------------------------------------------------
---------------
* 1002A                                                                              
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 07:1002A             |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 05:1001           8.810      .834    1.333    38.190    .
000         
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                     +ID 2 06:204            2.820      .132    1.333    30.579    .
000         
                     ================================================================
==
                     SUM   07:1002A         11.630      .966    1.333    36.344    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00010-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    1.400   Curve Number   (CN)= 44.00
| 08:206A       DT= 1.00 |   Ia      (mm)=    5.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .810

     Unit Hyd Qpeak  (cms)=     .066

     PEAK FLOW       (cms)=     .018 (i)
     TIME TO PEAK    (hrs)=    2.433
     DURATION        (hrs)=    9.150, (dddd|hh:mm:)=   0|09:09
     AVERAGE FLOW    (cms)=     .005
     RUNOFF VOLUME    (mm)=   11.264
     TOTAL RAINFALL   (mm)=   71.237
     RUNOFF COEFFICIENT   =     .158
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00011-------------------------------------------------------------------------
---------------
* 1002B                                                                              
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 09:1002B             |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 07:1002A         11.630      .966    1.333    36.344    .
000         
                     +ID 2 08:206A           1.400      .018    2.433    11.264    .
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000         
                     ================================================================
==
                     SUM   09:1002B         13.030      .967    1.333    33.649    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00012-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    4.780   Curve Number   (CN)= 66.00
| 01:206B       DT= 1.00 |   Ia      (mm)=    4.500   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .110

     Unit Hyd Qpeak  (cms)=    1.660

     PEAK FLOW       (cms)=     .416 (i)
     TIME TO PEAK    (hrs)=    1.400
     DURATION        (hrs)=    4.800, (dddd|hh:mm:)=   0|04:48
     AVERAGE FLOW    (cms)=     .062
     RUNOFF VOLUME    (mm)=   22.541
     TOTAL RAINFALL   (mm)=   71.237
     RUNOFF COEFFICIENT   =     .316
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00013-------------------------------------------------------------------------
---------------
* 1003                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 02:1003              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 01:206B           4.780      .416    1.400    22.541    .
000         
                     +ID 2 09:1002B         13.030      .967    1.333    33.649    .
000         
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                     ================================================================
==
                     SUM   02:1003          17.810     1.314    1.367    30.668    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00014-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    1.200   Curve Number   (CN)= 71.20
| 03:205        DT= 1.00 |   Ia      (mm)=    2.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .030

     Unit Hyd Qpeak  (cms)=    1.528

     PEAK FLOW       (cms)=     .207 (i)
     TIME TO PEAK    (hrs)=    1.333
     DURATION        (hrs)=    4.250, (dddd|hh:mm:)=   0|04:15
     AVERAGE FLOW    (cms)=     .022
     RUNOFF VOLUME    (mm)=   27.874
     TOTAL RAINFALL   (mm)=   71.237
     RUNOFF COEFFICIENT   =     .391
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
*** WARNING: Time step is too large for value of TP. RV may be ok.  Peak flow could 
be off.         
-------------------------------------------------------------------------------------
--------------
R0003:C00015-------------------------------------------------------------------------
---------------
* 1004                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 04:1004              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 03:205            1.200      .207    1.333    27.874    .
000         
                     +ID 2 02:1003          17.810     1.314    1.367    30.668    .
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000         
                     ================================================================
==
                     SUM   04:1004          19.010     1.498    1.333    30.492    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00016-------------------------------------------------------------------------
---------------
-----------------------
|  ROUTE RESERVOIR -> |    Requested routing time step =  1.0 min.
|  IN>04:1004         |
| OUT<05:BASIN        | =========================  OUTLFOW STORAGE TABLE  ===========
==============
----------------------- OUTFLOW   STORAGE| OUTFLOW   STORAGE| OUTFLOW   STORAGE| 
OUTFLOW   STORAGE
                          (cms)   (ha.m.)|   (cms)   (ha.m.)|   (cms)   (ha.m.)|   (
cms)   (ha.m.)
                           .000 .0000E+00|    .044 .2529E+00|    .421 .4838E+00|   1.
056 .8779E+00
                           .011 .7170E-01|    .080 .3083E+00|    .558 .6088E+00|   1.
662 .9853E+00
                           .019 .1729E+00|    .203 .3652E+00|    .666 .7402E+00|   2.
424 .1096E+01
                           .025 .1992E+00|    .421 .4838E+00|    .691 .7740E+00|    .
000 .0000E+00
 
     ROUTING RESULTS             AREA     QPEAK     TPEAK       R.V.
     ----------------------      (ha)     (cms)     (hrs)       (mm)
     INFLOW > 04:1004          19.010     1.498     1.333     30.492
    OUTFLOW < 05:BASIN         19.010      .250     3.283     30.491

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=   16.689
                   TIME SHIFT OF PEAK FLOW         (min)=   117.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.3908E+00
 
-------------------------------------------------------------------------------------
--------------
R0003:C00017-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .70
| 06:207        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
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                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .20          .50
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .94          .60
     Length            (m)=      10.00       191.40
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     148.15        23.68
                over (min)        1.00        47.00
     Storage Coeff.  (min)=        .56 (ii)   46.66 (ii)
     Unit Hyd. Tpeak (min)=       1.00        47.00
     Unit Hyd. peak  (cms)=       1.42          .02
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .06          .02           .064 (iii)
     TIME TO PEAK    (hrs)=       1.27         2.17          1.333
     RUNOFF VOLUME    (mm)=      70.24        26.84         36.170
     TOTAL RAINFALL   (mm)=      71.24        71.24         71.237
     RUNOFF COEFFICIENT   =        .99          .38           .508
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00018-------------------------------------------------------------------------
---------------
* 1005                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 07:1005              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 06:207             .700      .064    1.333    36.170    .
000         
                     +ID 2 05:BASIN         19.010      .250    3.283    30.491    .
000         
                     ================================================================
==
                     SUM   07:1005          19.710      .264    3.167    30.693    .
000        
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   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00019-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=     .500   Curve Number   (CN)= 44.00
| 08:208        DT= 1.00 |   Ia      (mm)=    5.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .040

     Unit Hyd Qpeak  (cms)=     .477

     PEAK FLOW       (cms)=     .030 (i)
     TIME TO PEAK    (hrs)=    1.333
     DURATION        (hrs)=    4.333, (dddd|hh:mm:)=   0|04:20
     AVERAGE FLOW    (cms)=     .004
     RUNOFF VOLUME    (mm)=   11.264
     TOTAL RAINFALL   (mm)=   71.237
     RUNOFF COEFFICIENT   =     .158
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00020-------------------------------------------------------------------------
---------------
* 1006                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 09:1006              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 08:208             .500      .030    1.333    11.264    .
000         
                     +ID 2 07:1005          19.710      .264    3.167    30.693    .
000         
                     ================================================================
==
                     SUM   09:1006          20.210      .267    3.167    30.212    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
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-------------------------------------------------------------------------------------
--------------
R0003:C00021-------------------------------------------------------------------------
---------------
-------------------------------------------------------------------------------------
--------------
R0003:C00002-------------------------------------------------------------------------
---------------
-------------------------------------------------------------------------------------
--------------
R0003:C00002-------------------------------------------------------------------------
---------------
  ** END OF RUN :    2

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

--------------------
| START            | Project  dir.:C:\Temp\17-431\191204\CHI_4hr\                    
              
-------------------- Rainfall dir.:C:\Temp\17-431\191204\CHI_4hr\                    
              
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 0004
    NSTORM=   1
           #  1=100CHI4.stm                                                 
-------------------------------------------------------------------------------------
--------------
R0004:C00002-------------------------------------------------------------------------
---------------
*#***********************************************************************************
***********************************                                                  
                                                                                     
 
*#  SWMHYMO Ver:4.05.00/Apr 2017 / INPUT DATA FILE                                   
                                                                                     
                                                                                     
 
*#***********************************************************************************
***********************************                                                  
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*#  Project Name: [IEE - Phase 2]    Project Number: [17-431]                        
                                                                                     
                                                                                     
 
*#  Date        : 02-02-2018                                                         
                                                                                     
                                                                                     
 
*#  Modeller    : [Ben Daniels]                                                      
                                                                                     
                                                                                     
 
*#  Company     : WMI & Associates Ltd.                                              
                                                                                     
                                                                                     
 
*#  License #   :  2880720                                                           
                                                                                     
                                                                                     
 
*#***********************************************************************************
***********************************                                                  
                                                                                     
 
-------------------------------------------------------------------------------------
--------------
R0004:C00002-------------------------------------------------------------------------
---------------
--------------------
| READ STORM       |  Filename: C:\Temp\17-431\191204\CHI_4hr\100CHI4.stm            
                                                                                     
                                                                                     
                                 
| Ptotal=  87.74 mm|  Comments: 100-Year Chicago Storm Distribution (4-hour) 
Mansfield, ON.                                                                       
                                                                                     
                                         
--------------------
      TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|  
 TIME    RAIN   
     hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  
hh:mm   mm/hr
      0:10   6.410|   0:50  13.450|   1:30  58.540|   2:10  14.500|   2:50   8.900|  
 3:30   6.600
      0:20   7.290|   1:00  19.960|   1:40  31.960|   2:20  12.440|   3:00   8.160|  
 3:40   6.220
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      0:30   8.520|   1:10  45.220|   1:50  22.450|   2:30  10.940|   3:10   7.560|  
 3:50   5.890
      0:40  10.360|   1:20 180.150|   2:00  18.520|   2:40   9.800|   3:20   7.040|  
 4:00   5.590
  
-------------------------------------------------------------------------------------
--------------
R0004:C00003-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .30
| 01:201        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .09          .21
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .97          .97
     Length            (m)=      10.00       119.60
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     180.15        53.41
                over (min)        1.00        22.00
     Storage Coeff.  (min)=        .51 (ii)   22.25 (ii)
     Unit Hyd. Tpeak (min)=       1.00        22.00
     Unit Hyd. peak  (cms)=       1.46          .05
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .03          .02           .037 (iii)
     TIME TO PEAK    (hrs)=       1.27         1.68          1.333
     RUNOFF VOLUME    (mm)=      86.74        37.99         48.471
     TOTAL RAINFALL   (mm)=      87.74        87.74         87.745
     RUNOFF COEFFICIENT   =        .99          .43           .552
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00004-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .50
| 02:202        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .14          .36
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     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .80         1.00
     Length            (m)=      10.00       218.20
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     180.15        40.53
                over (min)        1.00        35.00
     Storage Coeff.  (min)=        .54 (ii)   35.05 (ii)
     Unit Hyd. Tpeak (min)=       1.00        35.00
     Unit Hyd. peak  (cms)=       1.43          .03
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .05          .02           .057 (iii)
     TIME TO PEAK    (hrs)=       1.27         1.92          1.333
     RUNOFF VOLUME    (mm)=      86.74        37.99         48.471
     TOTAL RAINFALL   (mm)=      87.74        87.74         87.745
     RUNOFF COEFFICIENT   =        .99          .43           .552
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00005-------------------------------------------------------------------------
---------------
* 1000                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 03:1000              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 01:201             .300      .037    1.333    48.471    .
000         
                     +ID 2 02:202             .500      .057    1.333    48.471    .
000         
                     ================================================================
==
                     SUM   03:1000            .800      .094    1.333    48.471    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
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-------------------------------------------------------------------------------------
--------------
R0004:C00006-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    8.01
| 04:203        DT= 1.00 |   Total Imp(%)=   34.30   Dir. Conn.(%)=   25.70
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.75         5.26
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .79         2.00
     Length            (m)=     414.00        86.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     180.15        60.60
                over (min)        5.00        19.00
     Storage Coeff.  (min)=       5.08 (ii)   18.73 (ii)
     Unit Hyd. Tpeak (min)=       5.00        19.00
     Unit Hyd. peak  (cms)=        .22          .06
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .86          .53          1.061 (iii)
     TIME TO PEAK    (hrs)=       1.35         1.63          1.367
     RUNOFF VOLUME    (mm)=      86.74        38.66         51.019
     TOTAL RAINFALL   (mm)=      87.74        87.74         87.745
     RUNOFF COEFFICIENT   =        .99          .44           .581
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00007-------------------------------------------------------------------------
---------------
* 1001                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 05:1001              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 03:1000            .800      .094    1.333    48.471    .
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000         
                     +ID 2 04:203            8.010     1.061    1.367    51.019    .
000         
                     ================================================================
==
                     SUM   05:1001           8.810     1.102    1.333    50.787    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00008-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    2.82
| 06:204        DT= 1.00 |   Total Imp(%)=   14.30   Dir. Conn.(%)=   10.70
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .40         2.42
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       1.58         2.50
     Length            (m)=     140.00       284.40
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     180.15        37.69
                over (min)        2.00        34.00
     Storage Coeff.  (min)=       2.15 (ii)   33.79 (ii)
     Unit Hyd. Tpeak (min)=       2.00        34.00
     Unit Hyd. peak  (cms)=        .53          .03
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .15          .15           .170 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.90          1.333
     RUNOFF VOLUME    (mm)=      86.75        36.71         42.064
     TOTAL RAINFALL   (mm)=      87.74        87.74         87.745
     RUNOFF COEFFICIENT   =        .99          .42           .479
*** WARNING: For areas with impervious ratios below 20%, this routine may not be 
applicable.        
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00009-------------------------------------------------------------------------
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---------------
* 1002A                                                                              
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 07:1002A             |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 05:1001           8.810     1.102    1.333    50.787    .
000         
                     +ID 2 06:204            2.820      .170    1.333    42.064    .
000         
                     ================================================================
==
                     SUM   07:1002A         11.630     1.272    1.333    48.672    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00010-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    1.400   Curve Number   (CN)= 44.00
| 08:206A       DT= 1.00 |   Ia      (mm)=    5.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .810

     Unit Hyd Qpeak  (cms)=     .066

     PEAK FLOW       (cms)=     .027 (i)
     TIME TO PEAK    (hrs)=    2.417
     DURATION        (hrs)=    9.150, (dddd|hh:mm:)=   0|09:09
     AVERAGE FLOW    (cms)=     .007
     RUNOFF VOLUME    (mm)=   16.863
     TOTAL RAINFALL   (mm)=   87.745
     RUNOFF COEFFICIENT   =     .192
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00011-------------------------------------------------------------------------
---------------
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* 1002B                                                                              
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 09:1002B             |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 07:1002A         11.630     1.272    1.333    48.672    .
000         
                     +ID 2 08:206A           1.400      .027    2.417    16.863    .
000         
                     ================================================================
==
                     SUM   09:1002B         13.030     1.273    1.333    45.255    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00012-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    4.780   Curve Number   (CN)= 66.00
| 01:206B       DT= 1.00 |   Ia      (mm)=    4.500   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .110

     Unit Hyd Qpeak  (cms)=    1.660

     PEAK FLOW       (cms)=     .605 (i)
     TIME TO PEAK    (hrs)=    1.400
     DURATION        (hrs)=    4.800, (dddd|hh:mm:)=   0|04:48
     AVERAGE FLOW    (cms)=     .090
     RUNOFF VOLUME    (mm)=   32.368
     TOTAL RAINFALL   (mm)=   87.745
     RUNOFF COEFFICIENT   =     .369
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00013-------------------------------------------------------------------------
---------------
* 1003                                                                               
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------------------------
| ADD HYD              |
| 02:1003              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 01:206B           4.780      .605    1.400    32.368    .
000         
                     +ID 2 09:1002B         13.030     1.273    1.333    45.255    .
000         
                     ================================================================
==
                     SUM   02:1003          17.810     1.807    1.367    41.796    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00014-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    1.200   Curve Number   (CN)= 71.20
| 03:205        DT= 1.00 |   Ia      (mm)=    2.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .030

     Unit Hyd Qpeak  (cms)=    1.528

     PEAK FLOW       (cms)=     .288 (i)
     TIME TO PEAK    (hrs)=    1.333
     DURATION        (hrs)=    4.250, (dddd|hh:mm:)=   0|04:15
     AVERAGE FLOW    (cms)=     .031
     RUNOFF VOLUME    (mm)=   39.006
     TOTAL RAINFALL   (mm)=   87.745
     RUNOFF COEFFICIENT   =     .445
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
*** WARNING: Time step is too large for value of TP. RV may be ok.  Peak flow could 
be off.         
-------------------------------------------------------------------------------------
--------------
R0004:C00015-------------------------------------------------------------------------
---------------
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* 1004                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 04:1004              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 03:205            1.200      .288    1.333    39.006    .
000         
                     +ID 2 02:1003          17.810     1.807    1.367    41.796    .
000         
                     ================================================================
==
                     SUM   04:1004          19.010     2.042    1.333    41.620    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00016-------------------------------------------------------------------------
---------------
-----------------------
|  ROUTE RESERVOIR -> |    Requested routing time step =  1.0 min.
|  IN>04:1004         |
| OUT<05:BASIN        | =========================  OUTLFOW STORAGE TABLE  ===========
==============
----------------------- OUTFLOW   STORAGE| OUTFLOW   STORAGE| OUTFLOW   STORAGE| 
OUTFLOW   STORAGE
                          (cms)   (ha.m.)|   (cms)   (ha.m.)|   (cms)   (ha.m.)|   (
cms)   (ha.m.)
                           .000 .0000E+00|    .044 .2529E+00|    .421 .4838E+00|   1.
056 .8779E+00
                           .011 .7170E-01|    .080 .3083E+00|    .558 .6088E+00|   1.
662 .9853E+00
                           .019 .1729E+00|    .203 .3652E+00|    .666 .7402E+00|   2.
424 .1096E+01
                           .025 .1992E+00|    .421 .4838E+00|    .691 .7740E+00|    .
000 .0000E+00
 
     ROUTING RESULTS             AREA     QPEAK     TPEAK       R.V.
     ----------------------      (ha)     (cms)     (hrs)       (mm)
     INFLOW > 04:1004          19.010     2.042     1.333     41.620
    OUTFLOW < 05:BASIN         19.010      .417     2.867     41.618
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                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=   20.410
                   TIME SHIFT OF PEAK FLOW         (min)=    92.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.4815E+00
 
-------------------------------------------------------------------------------------
--------------
R0004:C00017-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .70
| 06:207        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .20          .50
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .94          .60
     Length            (m)=      10.00       191.40
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     180.15        37.94
                over (min)        1.00        39.00
     Storage Coeff.  (min)=        .52 (ii)   38.69 (ii)
     Unit Hyd. Tpeak (min)=       1.00        39.00
     Unit Hyd. peak  (cms)=       1.45          .03
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .08          .03           .079 (iii)
     TIME TO PEAK    (hrs)=       1.27         2.00          1.333
     RUNOFF VOLUME    (mm)=      86.74        37.99         48.471
     TOTAL RAINFALL   (mm)=      87.74        87.74         87.745
     RUNOFF COEFFICIENT   =        .99          .43           .552
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00018-------------------------------------------------------------------------
---------------
* 1005                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
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| 07:1005              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 06:207             .700      .079    1.333    48.471    .
000         
                     +ID 2 05:BASIN         19.010      .417    2.867    41.618    .
000         
                     ================================================================
==
                     SUM   07:1005          19.710      .440    2.783    41.861    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00019-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=     .500   Curve Number   (CN)= 44.00
| 08:208        DT= 1.00 |   Ia      (mm)=    5.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .040

     Unit Hyd Qpeak  (cms)=     .477

     PEAK FLOW       (cms)=     .045 (i)
     TIME TO PEAK    (hrs)=    1.333
     DURATION        (hrs)=    4.333, (dddd|hh:mm:)=   0|04:20
     AVERAGE FLOW    (cms)=     .005
     RUNOFF VOLUME    (mm)=   16.863
     TOTAL RAINFALL   (mm)=   87.745
     RUNOFF COEFFICIENT   =     .192
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00020-------------------------------------------------------------------------
---------------
* 1006                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 09:1006              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
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DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 08:208             .500      .045    1.333    16.863    .
000         
                     +ID 2 07:1005          19.710      .440    2.783    41.861    .
000         
                     ================================================================
==
                     SUM   09:1006          20.210      .444    2.783    41.243    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00021-------------------------------------------------------------------------
---------------
-------------------------------------------------------------------------------------
--------------
R0004:C00002-------------------------------------------------------------------------
---------------
-------------------------------------------------------------------------------------
--------------
R0004:C00002-------------------------------------------------------------------------
---------------
-------------------------------------------------------------------------------------
--------------
R0004:C00002-------------------------------------------------------------------------
---------------
  ** END OF RUN :    3

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

--------------------
| START            | Project  dir.:C:\Temp\17-431\191204\CHI_4hr\                    
              
-------------------- Rainfall dir.:C:\Temp\17-431\191204\CHI_4hr\                    
              
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 0005

C:\Temp\17-431\191204\CHI_4hr\2-CYRCHI.out51

2019-12-04 2:52:52 PM 51/76

    NSTORM=   1
           #  1=25mm4hr.stm                                                 
-------------------------------------------------------------------------------------
--------------
R0005:C00002-------------------------------------------------------------------------
---------------
*#***********************************************************************************
***********************************                                                  
                                                                                     
 
*#  SWMHYMO Ver:4.05.00/Apr 2017 / INPUT DATA FILE                                   
                                                                                     
                                                                                     
 
*#***********************************************************************************
***********************************                                                  
                                                                                     
 
*#  Project Name: [IEE - Phase 2]    Project Number: [17-431]                        
                                                                                     
                                                                                     
 
*#  Date        : 02-02-2018                                                         
                                                                                     
                                                                                     
 
*#  Modeller    : [Ben Daniels]                                                      
                                                                                     
                                                                                     
 
*#  Company     : WMI & Associates Ltd.                                              
                                                                                     
                                                                                     
 
*#  License #   :  2880720                                                           
                                                                                     
                                                                                     
 
*#***********************************************************************************
***********************************                                                  
                                                                                     
 
-------------------------------------------------------------------------------------
--------------
R0005:C00002-------------------------------------------------------------------------
---------------
--------------------
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| READ STORM       |  Filename: C:\Temp\17-431\191204\CHI_4hr\25mm4hr.stm            
                                                                                     
                                                                                     
                                 
| Ptotal=  25.00 mm|  Comments: 25mm Chicago Storm Distribution (4-hour) Mansfield, 
ON.                                                                                  
                                                                                     
                                  
--------------------
      TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|  
 TIME    RAIN   
     hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  
hh:mm   mm/hr
      0:10   2.070|   0:50   3.380|   1:30  50.210|   2:10   5.190|   2:50   3.250|  
 3:30   2.480
      0:20   2.270|   1:00   4.180|   1:40  13.370|   2:20   4.470|   3:00   3.010|  
 3:40   2.350
      0:30   2.520|   1:10   5.700|   1:50   8.290|   2:30   3.950|   3:10   2.800|  
 3:50   2.230
      0:40   2.880|   1:20  10.780|   2:00   6.300|   2:40   3.560|   3:20   2.620|  
 4:00   2.140
  
-------------------------------------------------------------------------------------
--------------
R0005:C00003-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .30
| 01:201        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .09          .21
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .97          .97
     Length            (m)=      10.00       119.60
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      50.21         7.35
                over (min)        1.00        49.00
     Storage Coeff.  (min)=        .85 (ii)   48.91 (ii)
     Unit Hyd. Tpeak (min)=       1.00        49.00
     Unit Hyd. peak  (cms)=       1.17          .03
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .01          .00           .009 (iii)
     TIME TO PEAK    (hrs)=       1.45         2.55          1.500
     RUNOFF VOLUME    (mm)=      23.99         3.50          7.907
     TOTAL RAINFALL   (mm)=      25.00        25.00         25.000
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     RUNOFF COEFFICIENT   =        .96          .14           .316
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00004-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .50
| 02:202        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .14          .36
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .80         1.00
     Length            (m)=      10.00       218.20
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      50.21         8.84
                over (min)        1.00        64.00
     Storage Coeff.  (min)=        .90 (ii)   64.35 (ii)
     Unit Hyd. Tpeak (min)=       1.00        64.00
     Unit Hyd. peak  (cms)=       1.14          .02
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .01          .00           .015 (iii)
     TIME TO PEAK    (hrs)=       1.47         2.90          1.500
     RUNOFF VOLUME    (mm)=      24.00         3.50          7.908
     TOTAL RAINFALL   (mm)=      25.00        25.00         25.000
     RUNOFF COEFFICIENT   =        .96          .14           .316
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00005-------------------------------------------------------------------------
---------------
* 1000                                                                               
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------------------------
| ADD HYD              |
| 03:1000              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 01:201             .300      .009    1.500     7.907    .
000         
                     +ID 2 02:202             .500      .015    1.500     7.908    .
000         
                     ================================================================
==
                     SUM   03:1000            .800      .024    1.500     7.908    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00006-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    8.01
| 04:203        DT= 1.00 |   Total Imp(%)=   34.30   Dir. Conn.(%)=   25.70
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.75         5.26
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .79         2.00
     Length            (m)=     414.00        86.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      50.21         2.58
                over (min)        8.00        57.00
     Storage Coeff.  (min)=       8.47 (ii)   56.72 (ii)
     Unit Hyd. Tpeak (min)=       8.00        57.00
     Unit Hyd. peak  (cms)=        .14          .02
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .19          .02           .194 (iii)
     TIME TO PEAK    (hrs)=       1.57         2.73          1.567
     RUNOFF VOLUME    (mm)=      24.00         3.62          8.861
     TOTAL RAINFALL   (mm)=      25.00        25.00         25.000
     RUNOFF COEFFICIENT   =        .96          .14           .354
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL THAN THE STORAGE COEFFICIENT.
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     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00007-------------------------------------------------------------------------
---------------
* 1001                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 05:1001              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 03:1000            .800      .024    1.500     7.908    .
000         
                     +ID 2 04:203            8.010      .194    1.567     8.861    .
000         
                     ================================================================
==
                     SUM   05:1001           8.810      .200    1.567     8.774    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00008-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    2.82
| 06:204        DT= 1.00 |   Total Imp(%)=   14.30   Dir. Conn.(%)=   10.70
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .40         2.42
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       1.58         2.50
     Length            (m)=     140.00       284.40
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      50.21         7.80
                over (min)        4.00        63.00
     Storage Coeff.  (min)=       3.59 (ii)   63.01 (ii)
     Unit Hyd. Tpeak (min)=       4.00        63.00
     Unit Hyd. peak  (cms)=        .30          .02
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                                                           *TOTALS*
     PEAK FLOW       (cms)=        .04          .01           .039 (iii)
     TIME TO PEAK    (hrs)=       1.50         2.90          1.500
     RUNOFF VOLUME    (mm)=      24.00         3.27          5.491
     TOTAL RAINFALL   (mm)=      25.00        25.00         25.000
     RUNOFF COEFFICIENT   =        .96          .13           .220
*** WARNING: For areas with impervious ratios below 20%, this routine may not be 
applicable.        
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00009-------------------------------------------------------------------------
---------------
* 1002A                                                                              
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 07:1002A             |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 05:1001           8.810      .200    1.567     8.774    .
000         
                     +ID 2 06:204            2.820      .039    1.500     5.491    .
000         
                     ================================================================
==
                     SUM   07:1002A         11.630      .233    1.533     7.978    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00010-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    1.400   Curve Number   (CN)= 44.00
| 08:206A       DT= 1.00 |   Ia      (mm)=    5.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .810
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     Unit Hyd Qpeak  (cms)=     .066

     PEAK FLOW       (cms)=     .002 (i)
     TIME TO PEAK    (hrs)=    2.833
     DURATION        (hrs)=    9.150, (dddd|hh:mm:)=   0|09:09
     AVERAGE FLOW    (cms)=     .000
     RUNOFF VOLUME    (mm)=    1.165
     TOTAL RAINFALL   (mm)=   25.000
     RUNOFF COEFFICIENT   =     .047
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00011-------------------------------------------------------------------------
---------------
* 1002B                                                                              
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 09:1002B             |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 07:1002A         11.630      .233    1.533     7.978    .
000         
                     +ID 2 08:206A           1.400      .002    2.833     1.165    .
000         
                     ================================================================
==
                     SUM   09:1002B         13.030      .233    1.533     7.246    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00012-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    4.780   Curve Number   (CN)= 66.00
| 01:206B       DT= 1.00 |   Ia      (mm)=    4.500   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .110
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     Unit Hyd Qpeak  (cms)=    1.660

     PEAK FLOW       (cms)=     .040 (i)
     TIME TO PEAK    (hrs)=    1.583
     DURATION        (hrs)=    4.800, (dddd|hh:mm:)=   0|04:48
     AVERAGE FLOW    (cms)=     .008
     RUNOFF VOLUME    (mm)=    2.777
     TOTAL RAINFALL   (mm)=   25.000
     RUNOFF COEFFICIENT   =     .111
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00013-------------------------------------------------------------------------
---------------
* 1003                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 02:1003              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 01:206B           4.780      .040    1.583     2.777    .
000         
                     +ID 2 09:1002B         13.030      .233    1.533     7.246    .
000         
                     ================================================================
==
                     SUM   02:1003          17.810      .271    1.550     6.047    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00014-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    1.200   Curve Number   (CN)= 71.20
| 03:205        DT= 1.00 |   Ia      (mm)=    2.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .030

     Unit Hyd Qpeak  (cms)=    1.528
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     PEAK FLOW       (cms)=     .029 (i)
     TIME TO PEAK    (hrs)=    1.500
     DURATION        (hrs)=    4.250, (dddd|hh:mm:)=   0|04:15
     AVERAGE FLOW    (cms)=     .003
     RUNOFF VOLUME    (mm)=    4.207
     TOTAL RAINFALL   (mm)=   25.000
     RUNOFF COEFFICIENT   =     .168
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
*** WARNING: Time step is too large for value of TP. RV may be ok.  Peak flow could 
be off.         
-------------------------------------------------------------------------------------
--------------
R0005:C00015-------------------------------------------------------------------------
---------------
* 1004                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 04:1004              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 03:205            1.200      .029    1.500     4.207    .
000         
                     +ID 2 02:1003          17.810      .271    1.550     6.047    .
000         
                     ================================================================
==
                     SUM   04:1004          19.010      .289    1.517     5.931    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00016-------------------------------------------------------------------------
---------------
-----------------------
|  ROUTE RESERVOIR -> |    Requested routing time step =  1.0 min.
|  IN>04:1004         |
| OUT<05:BASIN        | =========================  OUTLFOW STORAGE TABLE  ===========
==============
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----------------------- OUTFLOW   STORAGE| OUTFLOW   STORAGE| OUTFLOW   STORAGE| 
OUTFLOW   STORAGE
                          (cms)   (ha.m.)|   (cms)   (ha.m.)|   (cms)   (ha.m.)|   (
cms)   (ha.m.)
                           .000 .0000E+00|    .044 .2529E+00|    .421 .4838E+00|   1.
056 .8779E+00
                           .011 .7170E-01|    .080 .3083E+00|    .558 .6088E+00|   1.
662 .9853E+00
                           .019 .1729E+00|    .203 .3652E+00|    .666 .7402E+00|   2.
424 .1096E+01
                           .025 .1992E+00|    .421 .4838E+00|    .691 .7740E+00|    .
000 .0000E+00
 
     ROUTING RESULTS             AREA     QPEAK     TPEAK       R.V.
     ----------------------      (ha)     (cms)     (hrs)       (mm)
     INFLOW > 04:1004          19.010      .289     1.517      5.931
    OUTFLOW < 05:BASIN         19.010      .013     5.117      5.930

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=    4.444
                   TIME SHIFT OF PEAK FLOW         (min)=   216.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.9478E-01
 
-------------------------------------------------------------------------------------
--------------
R0005:C00017-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .70
| 06:207        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .20          .50
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .94          .60
     Length            (m)=      10.00       191.40
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      50.21         8.84
                over (min)        1.00        69.00
     Storage Coeff.  (min)=        .86 (ii)   69.22 (ii)
     Unit Hyd. Tpeak (min)=       1.00        69.00
     Unit Hyd. peak  (cms)=       1.17          .02
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .02          .00           .021 (iii)
     TIME TO PEAK    (hrs)=       1.47         3.03          1.500
     RUNOFF VOLUME    (mm)=      24.00         3.50          7.908
     TOTAL RAINFALL   (mm)=      25.00        25.00         25.000
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     RUNOFF COEFFICIENT   =        .96          .14           .316
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00018-------------------------------------------------------------------------
---------------
* 1005                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 07:1005              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 06:207             .700      .021    1.500     7.908    .
000         
                     +ID 2 05:BASIN         19.010      .013    5.117     5.930    .
000         
                     ================================================================
==
                     SUM   07:1005          19.710      .024    1.500     6.001    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00019-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=     .500   Curve Number   (CN)= 44.00
| 08:208        DT= 1.00 |   Ia      (mm)=    5.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .040

     Unit Hyd Qpeak  (cms)=     .477

     PEAK FLOW       (cms)=     .003 (i)
     TIME TO PEAK    (hrs)=    1.500
     DURATION        (hrs)=    4.333, (dddd|hh:mm:)=   0|04:20
     AVERAGE FLOW    (cms)=     .000
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     RUNOFF VOLUME    (mm)=    1.165
     TOTAL RAINFALL   (mm)=   25.000
     RUNOFF COEFFICIENT   =     .047
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00020-------------------------------------------------------------------------
---------------
* 1006                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 09:1006              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 08:208             .500      .003    1.500     1.165    .
000         
                     +ID 2 07:1005          19.710      .024    1.500     6.001    .
000         
                     ================================================================
==
                     SUM   09:1006          20.210      .026    1.500     5.881    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00021-------------------------------------------------------------------------
---------------
-------------------------------------------------------------------------------------
--------------
R0005:C00002-------------------------------------------------------------------------
---------------
-------------------------------------------------------------------------------------
--------------
R0005:C00002-------------------------------------------------------------------------
---------------
-------------------------------------------------------------------------------------
--------------
R0005:C00002-------------------------------------------------------------------------
---------------
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-------------------------------------------------------------------------------------
--------------
R0005:C00002-------------------------------------------------------------------------
---------------
-------------------------------------------------------------------------------------
--------------
R0005:C00002-------------------------------------------------------------------------
---------------
--------------------
| READ STORM       |  Filename: C:\Temp\17-431\191204\CHI_4hr\Hzl12h12.stm           
                                                                                     
                                                                                     
                                 
| Ptotal= 212.00 mm|  Comments: HURRICANE HAZEL REGIONAL STORM (12-hour)             
                                                                                     
                                                                                     
                                 
--------------------
      TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|  
 TIME    RAIN   
     hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  
hh:mm   mm/hr
      0:12   6.000|   2:12   6.000|   4:12  17.000|   6:12  23.000|   8:12  13.000|  
10:12  38.000
      0:24   6.000|   2:24   6.000|   4:24  17.000|   6:24  23.000|   8:24  13.000|  
10:24  38.000
      0:36   6.000|   2:36   6.000|   4:36  17.000|   6:36  23.000|   8:36  13.000|  
10:36  38.000
      0:48   6.000|   2:48   6.000|   4:48  17.000|   6:48  23.000|   8:48  13.000|  
10:48  38.000
      1:00   6.000|   3:00   6.000|   5:00  17.000|   7:00  23.000|   9:00  13.000|  
11:00  38.000
      1:12   4.000|   3:12  13.000|   5:12  13.000|   7:12  13.000|   9:12  53.000|  
11:12  13.000
      1:24   4.000|   3:24  13.000|   5:24  13.000|   7:24  13.000|   9:24  53.000|  
11:24  13.000
      1:36   4.000|   3:36  13.000|   5:36  13.000|   7:36  13.000|   9:36  53.000|  
11:36  13.000
      1:48   4.000|   3:48  13.000|   5:48  13.000|   7:48  13.000|   9:48  53.000|  
11:48  13.000
      2:00   4.000|   4:00  13.000|   6:00  13.000|   8:00  13.000|  10:00  53.000|  
12:00  13.000
  
-------------------------------------------------------------------------------------
--------------
R0005:C00003-------------------------------------------------------------------------
---------------
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--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .30
| 01:201        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .09          .21
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .97          .97
     Length            (m)=      10.00       119.60
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      53.00        48.76
                over (min)        1.00        23.00
     Storage Coeff.  (min)=        .83 (ii)   23.38 (ii)
     Unit Hyd. Tpeak (min)=       1.00        23.00
     Unit Hyd. peak  (cms)=       1.19          .05
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .01          .03           .035 (iii)
     TIME TO PEAK    (hrs)=       9.12        10.17         10.000
     RUNOFF VOLUME    (mm)=     210.95       140.43        155.592
     TOTAL RAINFALL   (mm)=     212.00       212.00        212.000
     RUNOFF COEFFICIENT   =       1.00          .66           .734
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00004-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .50
| 02:202        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .14          .36
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .80         1.00
     Length            (m)=      10.00       218.20
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      53.00        48.39
                over (min)        1.00        33.00
     Storage Coeff.  (min)=        .88 (ii)   33.03 (ii)
     Unit Hyd. Tpeak (min)=       1.00        33.00
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     Unit Hyd. peak  (cms)=       1.15          .03
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .02          .04           .052 (iii)
     TIME TO PEAK    (hrs)=       9.13        10.38         10.000
     RUNOFF VOLUME    (mm)=     210.97       140.43        155.597
     TOTAL RAINFALL   (mm)=     212.00       212.00        212.000
     RUNOFF COEFFICIENT   =       1.00          .66           .734
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00005-------------------------------------------------------------------------
---------------
* 1000                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 03:1000              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 01:201             .300      .035   10.000   155.592    .
000         
                     +ID 2 02:202             .500      .052   10.000   155.597    .
000         
                     ================================================================
==
                     SUM   03:1000            .800      .087   10.000   155.595    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00006-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    8.01
| 04:203        DT= 1.00 |   Total Imp(%)=   34.30   Dir. Conn.(%)=   25.70
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
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     Surface Area     (ha)=       2.75         5.26
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .79         2.00
     Length            (m)=     414.00        86.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      53.00        50.49
                over (min)        8.00        23.00
     Storage Coeff.  (min)=       8.29 (ii)   22.97 (ii)
     Unit Hyd. Tpeak (min)=       8.00        23.00
     Unit Hyd. peak  (cms)=        .14          .05
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .30          .67           .954 (iii)
     TIME TO PEAK    (hrs)=      10.00        10.17         10.050
     RUNOFF VOLUME    (mm)=     211.00       141.81        159.596
     TOTAL RAINFALL   (mm)=     212.00       212.00        212.000
     RUNOFF COEFFICIENT   =       1.00          .67           .753
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00007-------------------------------------------------------------------------
---------------
* 1001                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 05:1001              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 03:1000            .800      .087   10.000   155.595    .
000         
                     +ID 2 04:203            8.010      .954   10.050   159.596    .
000         
                     ================================================================
==
                     SUM   05:1001           8.810     1.036   10.000   159.233    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
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-------------------------------------------------------------------------------------
--------------
R0005:C00008-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    2.82
| 06:204        DT= 1.00 |   Total Imp(%)=   14.30   Dir. Conn.(%)=   10.70
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .40         2.42
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       1.58         2.50
     Length            (m)=     140.00       284.40
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      53.00        45.24
                over (min)        4.00        33.00
     Storage Coeff.  (min)=       3.51 (ii)   32.92 (ii)
     Unit Hyd. Tpeak (min)=       4.00        33.00
     Unit Hyd. peak  (cms)=        .31          .03
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .04          .25           .286 (iii)
     TIME TO PEAK    (hrs)=       9.47        10.38         10.383
     RUNOFF VOLUME    (mm)=     211.00       137.75        145.587
     TOTAL RAINFALL   (mm)=     212.00       212.00        212.000
     RUNOFF COEFFICIENT   =       1.00          .65           .687
*** WARNING: For areas with impervious ratios below 20%, this routine may not be 
applicable.        
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00009-------------------------------------------------------------------------
---------------
* 1002A                                                                              
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 07:1002A             |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
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------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 05:1001           8.810     1.036   10.000   159.233    .
000         
                     +ID 2 06:204            2.820      .286   10.383   145.587    .
000         
                     ================================================================
==
                     SUM   07:1002A         11.630     1.311   10.050   155.924    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00010-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    1.400   Curve Number   (CN)= 44.00
| 08:206A       DT= 1.00 |   Ia      (mm)=    5.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .810

     Unit Hyd Qpeak  (cms)=     .066

     PEAK FLOW       (cms)=     .085 (i)
     TIME TO PEAK    (hrs)=   11.133
     DURATION        (hrs)=   17.150, (dddd|hh:mm:)=   0|17:09
     AVERAGE FLOW    (cms)=     .018
     RUNOFF VOLUME    (mm)=   80.805
     TOTAL RAINFALL   (mm)=  212.000
     RUNOFF COEFFICIENT   =     .381
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00011-------------------------------------------------------------------------
---------------
* 1002B                                                                              
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 09:1002B             |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
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cms)
                      ID 1 07:1002A         11.630     1.311   10.050   155.924    .
000         
                     +ID 2 08:206A           1.400      .085   11.133    80.805    .
000         
                     ================================================================
==
                     SUM   09:1002B         13.030     1.370   10.050   147.853    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00012-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    4.780   Curve Number   (CN)= 66.00
| 01:206B       DT= 1.00 |   Ia      (mm)=    4.500   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .110

     Unit Hyd Qpeak  (cms)=    1.660

     PEAK FLOW       (cms)=     .549 (i)
     TIME TO PEAK    (hrs)=   10.000
     DURATION        (hrs)=   12.800, (dddd|hh:mm:)=   0|12:48
     AVERAGE FLOW    (cms)=     .132
     RUNOFF VOLUME    (mm)=  127.254
     TOTAL RAINFALL   (mm)=  212.000
     RUNOFF COEFFICIENT   =     .600
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00013-------------------------------------------------------------------------
---------------
* 1003                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 02:1003              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
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                      ID 1 01:206B           4.780      .549   10.000   127.254    .
000         
                     +ID 2 09:1002B         13.030     1.370   10.050   147.853    .
000         
                     ================================================================
==
                     SUM   02:1003          17.810     1.914   10.017   142.324    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00014-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    1.200   Curve Number   (CN)= 71.20
| 03:205        DT= 1.00 |   Ia      (mm)=    2.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .030

     Unit Hyd Qpeak  (cms)=    1.528

     PEAK FLOW       (cms)=     .149 (i)
     TIME TO PEAK    (hrs)=   10.000
     DURATION        (hrs)=   12.250, (dddd|hh:mm:)=   0|12:15
     AVERAGE FLOW    (cms)=     .038
     RUNOFF VOLUME    (mm)=  141.011
     TOTAL RAINFALL   (mm)=  212.000
     RUNOFF COEFFICIENT   =     .665
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
*** WARNING: Time step is too large for value of TP. RV may be ok.  Peak flow could 
be off.         
-------------------------------------------------------------------------------------
--------------
R0005:C00015-------------------------------------------------------------------------
---------------
* 1004                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 04:1004              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
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cms)
                      ID 1 03:205            1.200      .149   10.000   141.011    .
000         
                     +ID 2 02:1003          17.810     1.914   10.017   142.324    .
000         
                     ================================================================
==
                     SUM   04:1004          19.010     2.063   10.000   142.242    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00016-------------------------------------------------------------------------
---------------
-----------------------
|  ROUTE RESERVOIR -> |    Requested routing time step =  1.0 min.
|  IN>04:1004         |
| OUT<05:BASIN        | =========================  OUTLFOW STORAGE TABLE  ===========
==============
----------------------- OUTFLOW   STORAGE| OUTFLOW   STORAGE| OUTFLOW   STORAGE| 
OUTFLOW   STORAGE
                          (cms)   (ha.m.)|   (cms)   (ha.m.)|   (cms)   (ha.m.)|   (
cms)   (ha.m.)
                           .000 .0000E+00|    .044 .2529E+00|    .421 .4838E+00|   1.
056 .8779E+00
                           .011 .7170E-01|    .080 .3083E+00|    .558 .6088E+00|   1.
662 .9853E+00
                           .019 .1729E+00|    .203 .3652E+00|    .666 .7402E+00|   2.
424 .1096E+01
                           .025 .1992E+00|    .421 .4838E+00|    .691 .7740E+00|    .
000 .0000E+00
 
     ROUTING RESULTS             AREA     QPEAK     TPEAK       R.V.
     ----------------------      (ha)     (cms)     (hrs)       (mm)
     INFLOW > 04:1004          19.010     2.063    10.000    142.242
    OUTFLOW < 05:BASIN         19.010     1.687    11.033    142.238

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=   81.779
                   TIME SHIFT OF PEAK FLOW         (min)=    62.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.9890E+00
 
-------------------------------------------------------------------------------------
--------------
R0005:C00017-------------------------------------------------------------------------
---------------
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--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .70
| 06:207        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .20          .50
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .94          .60
     Length            (m)=      10.00       191.40
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      53.00        48.27
                over (min)        1.00        36.00
     Storage Coeff.  (min)=        .84 (ii)   35.51 (ii)
     Unit Hyd. Tpeak (min)=       1.00        36.00
     Unit Hyd. peak  (cms)=       1.18          .03
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .02          .06           .071 (iii)
     TIME TO PEAK    (hrs)=       9.13        10.45         10.450
     RUNOFF VOLUME    (mm)=     210.99       140.43        155.598
     TOTAL RAINFALL   (mm)=     212.00       212.00        212.000
     RUNOFF COEFFICIENT   =       1.00          .66           .734
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00018-------------------------------------------------------------------------
---------------
* 1005                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 07:1005              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 06:207             .700      .071   10.450   155.598    .
000         
                     +ID 2 05:BASIN         19.010     1.687   11.033   142.238    .
000         
                     ================================================================
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==
                     SUM   07:1005          19.710     1.753   11.000   142.709    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00019-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=     .500   Curve Number   (CN)= 62.00
| 08:208        DT= 1.00 |   Ia      (mm)=    5.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .040

     Unit Hyd Qpeak  (cms)=     .477

     PEAK FLOW       (cms)=     .055 (i)
     TIME TO PEAK    (hrs)=   10.000
     DURATION        (hrs)=   12.333, (dddd|hh:mm:)=   0|12:20
     AVERAGE FLOW    (cms)=     .013
     RUNOFF VOLUME    (mm)=  118.146
     TOTAL RAINFALL   (mm)=  212.000
     RUNOFF COEFFICIENT   =     .557
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00020-------------------------------------------------------------------------
---------------
* 1006                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 09:1006              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 08:208             .500      .055   10.000   118.146    .
000         
                     +ID 2 07:1005          19.710     1.753   11.000   142.709    .
000         
                     ================================================================
==

C:\Temp\17-431\191204\CHI_4hr\2-CYRCHI.out74

2019-12-04 2:52:52 PM 74/76



                     SUM   09:1006          20.210     1.795   11.000   142.102    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0005:C00021-------------------------------------------------------------------------
---------------
--------------------
| FINISH           |
--------------------
-------------------------------------------------------------------------------------
--------------
*************************************************************************************
**************
     WARNINGS / ERRORS / NOTES
     -------------------------
R0001:C00008  CALIB STANDHYD                                                         
               
*** WARNING: For areas with impervious ratios below 20%, this routine may not be 
applicable.        
R0001:C00014  CALIB NASHYD                                                           
               
*** WARNING: Time step is too large for value of TP. RV may be ok.  Peak flow could 
be off.         
R0002:C00008  CALIB STANDHYD                                                         
               
*** WARNING: For areas with impervious ratios below 20%, this routine may not be 
applicable.        
R0002:C00014  CALIB NASHYD                                                           
               
*** WARNING: Time step is too large for value of TP. RV may be ok.  Peak flow could 
be off.         
R0003:C00008  CALIB STANDHYD                                                         
               
*** WARNING: For areas with impervious ratios below 20%, this routine may not be 
applicable.        
R0003:C00014  CALIB NASHYD                                                           
               
*** WARNING: Time step is too large for value of TP. RV may be ok.  Peak flow could 
be off.         
R0004:C00008  CALIB STANDHYD                                                         
               
*** WARNING: For areas with impervious ratios below 20%, this routine may not be 
applicable.        
R0004:C00014  CALIB NASHYD                                                           

C:\Temp\17-431\191204\CHI_4hr\2-CYRCHI.out75

2019-12-04 2:52:52 PM 75/76

               
*** WARNING: Time step is too large for value of TP. RV may be ok.  Peak flow could 
be off.         
R0005:C00008  CALIB STANDHYD                                                         
               
*** WARNING: For areas with impervious ratios below 20%, this routine may not be 
applicable.        
R0005:C00014  CALIB NASHYD                                                           
               
*** WARNING: Time step is too large for value of TP. RV may be ok.  Peak flow could 
be off.         
R0005:C00008  CALIB STANDHYD                                                         
               
*** WARNING: For areas with impervious ratios below 20%, this routine may not be 
applicable.        
R0005:C00014  CALIB NASHYD                                                           
               
*** WARNING: Time step is too large for value of TP. RV may be ok.  Peak flow could 
be off.         
   Simulation ended on 2019-12-04     at 14:48:29
=====================================================================================
==============
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Post-Development Condition 
12-hour SCS Type-II Storm Distribution 

 



2     Metric units
*#***********************************************************************************
***********************************
*#  SWMHYMO Ver:4.05.00/Apr 2017 / INPUT DATA FILE
*#***********************************************************************************
***********************************
*#  Project Name: [IEE - Phase 2]    Project Number: [17-431]
*#  Date        : 02-02-2018
*#  Modeller    : [Ben Daniels]
*#  Company     : WMI & Associates Ltd.
*#  License #   :  2880720 
*#***********************************************************************************
***********************************
*% 
*% RE-CREATION OF INNISFIL EXECUTIVE ESTATES PHASE 1, ORIGINAL GEMMEL HYDROLOGIC 
MODEL (SWM REPORT DATED MAY 2014)
*% UPDATED TO REFLECT THE PROPOSED 22 ESTATE RESIDENTIAL DEVELOPMENT OF PHASE 2 (
CATCHMENT 206)
*% POST-DEVELOPMENT CONDITION 
*%
*% 2-YEAR SCS TYPE-II STORM DISTRIBUTION (12-HR)
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[1] 
*%                   ["2SCS12.stm"] <--storm filename, one per line for NSTORM time
*%-----------------|-----------------------------------------------------------------
--------|
READ STORM          STORM_FILENAME=["STORM.001"]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB STANDHYD      ID=[1], NHYD=["201"], DT=[1](min), AREA=[0.30](ha),
                    XIMP=[0.215], TIMP=[0.286], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[70],
                    Pervious   surfaces: IAper=[5.0](mm), SLPP=[0.97](%), 
                                         LGP=[119.6](m), MNP=[0.25], SCP=[0](min),
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[0.97](%), 
                                         LGI=[10](m), MNI=[0.013], SCI=[0](min),
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
CALIB STANDHYD      ID=[2], NHYD=["202"], DT=[1](min), AREA=[0.50](ha),
                    XIMP=[0.215], TIMP=[0.286], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[70],
                    Pervious   surfaces: IAper=[5.0](mm), SLPP=[1.00](%), 
                                         LGP=[218.2](m), MNP=[0.25], SCP=[0](min),
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[0.80](%), 
                                         LGI=[10](m), MNI=[0.013], SCI=[0](min),
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*%-----------------|-----------------------------------------------------------------
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--------|
* 1000
ADD HYD             IDsum=[3], NHYD=["1000"], IDs to add=[1+2]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB STANDHYD      ID=[4], NHYD=["203"], DT=[1](min), AREA=[8.01](ha),
                    XIMP=[0.257], TIMP=[0.343], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[70],
                    Pervious   surfaces: IAper=[5.0](mm), SLPP=[2.00](%), 
                                         LGP=[86](m), MNP=[0.25], SCP=[0](min),
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[0.79](%), 
                                         LGI=[414](m), MNI=[0.013], SCI=[0](min),
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1001
ADD HYD             IDsum=[5], NHYD=["1001"], IDs to add=[3+4]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB STANDHYD      ID=[6], NHYD=["204"], DT=[1](min), AREA=[2.82](ha),
                    XIMP=[0.107], TIMP=[0.143], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[70],
                    Pervious   surfaces: IAper=[5.0](mm), SLPP=[2.50](%), 
                                         LGP=[284.4](m), MNP=[0.25], SCP=[0](min),
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[1.58](%), 
                                         LGI=[140](m), MNI=[0.013], SCI=[0](min),
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1002A
ADD HYD             IDsum=[7], NHYD=["1002A"], IDs to add=[5+6]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB NASHYD        ID=[8], NHYD=["206A"], DT=[1]min, AREA=[1.40](ha),
                    DWF=[0](cms),  CN/C=[44], IA=[5.0](mm),
                    N=[3], TP=[0.81]hrs,
                    RAINFALL=[ ,  ,  ,  , ](mm/hr),  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1002B
ADD HYD             IDsum=[9], NHYD=["1002B"], IDs to add=[7+8]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB NASHYD        ID=[1], NHYD=["206B"], DT=[1]min, AREA=[4.78](ha),
                    DWF=[0](cms),  CN/C=[66], IA=[4.5](mm),
                    N=[3], TP=[0.11]hrs,
                    RAINFALL=[ ,  ,  ,  , ](mm/hr),  END=-1
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*%-----------------|-----------------------------------------------------------------
--------|
* 1003
ADD HYD             IDsum=[2], NHYD=["1003"], IDs to add=[1+9]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB NASHYD        ID=[3], NHYD=["205"], DT=[1]min, AREA=[1.2](ha),
                    DWF=[0](cms),  CN/C=[71.2], IA=[2.0](mm),
                    N=[3], TP=[0.03]hrs,
                    RAINFALL=[ ,  ,  ,  , ](mm/hr),  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1004
ADD HYD             IDsum=[4], NHYD=["1004"], IDs to add=[3+2]
*%-----------------|-----------------------------------------------------------------
--------|
ROUTE RESERVOIR     IDout=[5],   NHYD=["BASIN"],  IDin=[4],  
                    RDT=[1](min), 
                          TABLE of ( OUTFLOW-STORAGE ) values 
                                      (cms) - (ha-m)
                                    [ 0.0000 , 0.0000 ]
                                    [ 0.0110 , 0.0717 ]
                                    [ 0.0190 , 0.1729 ]
                                    [ 0.0250 , 0.1992 ]
                                    [ 0.0440 , 0.2529 ]
                                    [ 0.0800 , 0.3083 ]
                                    [ 0.2030 , 0.3652 ]
                                    [ 0.4210 , 0.4838 ]
                                    [ 0.5580 , 0.6088 ]
                                    [ 0.6660 , 0.7402 ]
                                    [ 0.6910 , 0.7740 ]
                                    [ 1.0560 , 0.8779 ]
                                    [ 1.6620 , 0.9853 ]
                                    [ 2.4240 , 1.0963 ]
                                    [     -1 ,     -1 ]  (max twenty pts)
                          IDovf=[   ], NHYDovf=[   ]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB STANDHYD      ID=[6], NHYD=["207"], DT=[1](min), AREA=[0.70](ha),
                    XIMP=[0.215], TIMP=[0.286], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[70],
                    Pervious   surfaces: IAper=[5.0](mm), SLPP=[0.60](%), 
                                         LGP=[191.4](m), MNP=[0.25], SCP=[0](min),
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[0.94](%), 
                                         LGI=[10](m), MNI=[0.013], SCI=[0](min),
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*%-----------------|-----------------------------------------------------------------

C:\Temp\17-431\191204\SCS_12hr\2-CYRSCS.dat3

2019-12-04 2:52:57 PM 3/7

--------|
* 1005
ADD HYD             IDsum=[7], NHYD=["1005"], IDs to add=[6+5]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB NASHYD        ID=[8], NHYD=["208"], DT=[1]min, AREA=[0.5](ha),
                    DWF=[0](cms),  CN/C=[44], IA=[5.0](mm),
                    N=[3], TP=[0.04]hrs,
                    RAINFALL=[ ,  ,  ,  , ](mm/hr),  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1006
ADD HYD             IDsum=[9], NHYD=["1006"], IDs to add=[8+7]
*%-----------------|-----------------------------------------------------------------
--------|
*% 5-YEAR SCS TYPE-II STORM DISTRIBUTION (12-HR)
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[2] 
*%                   ["5SCS12.stm"] <--storm filename, one per line for NSTORM time
*%-----------------|-----------------------------------------------------------------
--------|
*% 25-YEAR SCS TYPE-II STORM DISTRIBUTION (12-HR)
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[3] 
*%                   ["25SCS12.stm"] <--storm filename, one per line for NSTORM time
*%-----------------|-----------------------------------------------------------------
--------|
*% 100-YEAR SCS TYPE-II STORM DISTRIBUTION (12-HR)
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[4] 
*%                   ["100SCS12.stm"] <--storm filename, one per line for NSTORM 
time
*%-----------------|-----------------------------------------------------------------
--------|
*% HURRICANE HAZEL (12-HR)
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[0],  NRUN=[0] 
*%                   [      ] <--storm filename, one per line for NSTORM time
*%-----------------|-----------------------------------------------------------------
--------|
READ STORM          STORM_FILENAME=["Hzl12h12.stm"]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB STANDHYD      ID=[1], NHYD=["201"], DT=[1](min), AREA=[0.30](ha),
                    XIMP=[0.215], TIMP=[0.286], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[70],
                    Pervious   surfaces: IAper=[5.0](mm), SLPP=[0.97](%), 
                                         LGP=[119.6](m), MNP=[0.25], SCP=[0](min),
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[0.97](%), 
                                         LGI=[10](m), MNI=[0.013], SCI=[0](min),
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
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*%-----------------|-----------------------------------------------------------------
--------|
CALIB STANDHYD      ID=[2], NHYD=["202"], DT=[1](min), AREA=[0.50](ha),
                    XIMP=[0.215], TIMP=[0.286], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[70],
                    Pervious   surfaces: IAper=[5.0](mm), SLPP=[1.00](%), 
                                         LGP=[218.2](m), MNP=[0.25], SCP=[0](min),
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[0.80](%), 
                                         LGI=[10](m), MNI=[0.013], SCI=[0](min),
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1000
ADD HYD             IDsum=[3], NHYD=["1000"], IDs to add=[1+2]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB STANDHYD      ID=[4], NHYD=["203"], DT=[1](min), AREA=[8.01](ha),
                    XIMP=[0.257], TIMP=[0.343], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[70],
                    Pervious   surfaces: IAper=[5.0](mm), SLPP=[2.00](%), 
                                         LGP=[86](m), MNP=[0.25], SCP=[0](min),
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[0.79](%), 
                                         LGI=[414](m), MNI=[0.013], SCI=[0](min),
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1001
ADD HYD             IDsum=[5], NHYD=["1001"], IDs to add=[3+4]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB STANDHYD      ID=[6], NHYD=["204"], DT=[1](min), AREA=[2.82](ha),
                    XIMP=[0.107], TIMP=[0.143], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[70],
                    Pervious   surfaces: IAper=[5.0](mm), SLPP=[2.50](%), 
                                         LGP=[284.4](m), MNP=[0.25], SCP=[0](min),
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[1.58](%), 
                                         LGI=[140](m), MNI=[0.013], SCI=[0](min),
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1002A
ADD HYD             IDsum=[7], NHYD=["1002A"], IDs to add=[5+6]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB NASHYD        ID=[8], NHYD=["206A"], DT=[1]min, AREA=[1.40](ha),
                    DWF=[0](cms),  CN/C=[44], IA=[5.0](mm),
                    N=[3], TP=[0.81]hrs,
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                    RAINFALL=[ ,  ,  ,  , ](mm/hr),  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1002B
ADD HYD             IDsum=[9], NHYD=["1002B"], IDs to add=[7+8]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB NASHYD        ID=[1], NHYD=["206B"], DT=[1]min, AREA=[4.78](ha),
                    DWF=[0](cms),  CN/C=[66], IA=[4.5](mm),
                    N=[3], TP=[0.11]hrs,
                    RAINFALL=[ ,  ,  ,  , ](mm/hr),  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1003
ADD HYD             IDsum=[2], NHYD=["1003"], IDs to add=[1+9]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB NASHYD        ID=[3], NHYD=["205"], DT=[1]min, AREA=[1.2](ha),
                    DWF=[0](cms),  CN/C=[71.2], IA=[2.0](mm),
                    N=[3], TP=[0.03]hrs,
                    RAINFALL=[ ,  ,  ,  , ](mm/hr),  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1004
ADD HYD             IDsum=[4], NHYD=["1004"], IDs to add=[3+2]
*%-----------------|-----------------------------------------------------------------
--------|
ROUTE RESERVOIR     IDout=[5],   NHYD=["BASIN"],  IDin=[4],  
                    RDT=[1](min), 
                          TABLE of ( OUTFLOW-STORAGE ) values 
                                      (cms) - (ha-m)
                                    [ 0.0000 , 0.0000 ]
                                    [ 0.0110 , 0.0717 ]
                                    [ 0.0190 , 0.1729 ]
                                    [ 0.0250 , 0.1992 ]
                                    [ 0.0440 , 0.2529 ]
                                    [ 0.0800 , 0.3083 ]
                                    [ 0.2030 , 0.3652 ]
                                    [ 0.4210 , 0.4838 ]
                                    [ 0.5580 , 0.6088 ]
                                    [ 0.6660 , 0.7402 ]
                                    [ 0.6910 , 0.7740 ]
                                    [ 1.0560 , 0.8779 ]
                                    [ 1.6620 , 0.9853 ]
                                    [ 2.4240 , 1.0963 ]
                                    [     -1 ,     -1 ]  (max twenty pts)
                          IDovf=[   ], NHYDovf=[   ]
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*%-----------------|-----------------------------------------------------------------
--------|
CALIB STANDHYD      ID=[6], NHYD=["207"], DT=[1](min), AREA=[0.70](ha),
                    XIMP=[0.215], TIMP=[0.286], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[70],
                    Pervious   surfaces: IAper=[5.0](mm), SLPP=[0.60](%), 
                                         LGP=[191.4](m), MNP=[0.25], SCP=[0](min),
                    Impervious surfaces: IAimp=[1.0](mm), SLPI=[0.94](%), 
                                         LGI=[10](m), MNI=[0.013], SCI=[0](min),
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1005
ADD HYD             IDsum=[7], NHYD=["1005"], IDs to add=[6+5]
*%-----------------|-----------------------------------------------------------------
--------|
CALIB NASHYD        ID=[8], NHYD=["208"], DT=[1]min, AREA=[0.5](ha),
                    DWF=[0](cms),  CN/C=[62], IA=[5.0](mm),
                    N=[3], TP=[0.04]hrs,
                    RAINFALL=[ ,  ,  ,  , ](mm/hr),  END=-1
*%-----------------|-----------------------------------------------------------------
--------|
* 1006
ADD HYD             IDsum=[9], NHYD=["1006"], IDs to add=[8+7]
*%-----------------|-----------------------------------------------------------------
--------|
FINISH
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 ====================================================================================
==============

 SSSSS   W   W   M   M   H   H   Y   Y   M   M    OOO          222     000    11   
77777 =========
 S       W W W   MM MM   H   H    Y Y    MM MM   O   O           2    0   0   11   7 
  7
 SSSSS   W W W   M M M   HHHHH     Y     M M M   O   O           2    0   0   11     
  7 Ver4.05.0
     S    W W    M   M   H   H     Y     M   M   O   O        222     0   0   11     
 7  APR 2017 
 SSSSS    W W    M   M   H   H     Y     M   M    OOO         2       0   0   11     
7   =========
                                                              2       0   0   11    
7    # 2880720
       StormWater Management HYdrologic Model                  222     000    11    
7    =========

 ************************************************************************************
**************
 **************************************  SWMHYMO Ver4.05.0  *************************
**************
 ******************  A single event and continuous hydrologic simulation model  *****
**************
 ******************     based on the principles of HYMO and its successors      *****
**************
 ******************                 OTTHYMO-83 and OTTHYMO-89.                  *****
**************
 ************************************************************************************
**************
 ****************** Distributed by:  J.F. Sabourin and Associates Inc.          *****
**************
 ******************                  Ottawa,  Ontario: (613) 836-3884           *****
**************
 ******************                  Gatineau, Quebec: (819) 243-6858           *****
**************
 ******************                  E-Mail: swmhymo@jfsa.com                   *****
**************
 ************************************************************************************
**************

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
++++++++++++++
 ++++++++++++++++++ Licensed user: WMI & Associates Ltd.                        +++++
++++++++++++++
 ++++++++++++++++++                Barrie                SERIAL#:2880720        +++++
++++++++++++++
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
++++++++++++++

 ************************************************************************************
**************
 ******************           ++++++ PROGRAM ARRAY DIMENSIONS ++++++            *****
**************
 ******************           Maximum value for ID numbers  :     11            *****
**************
 ******************           Max. number of rainfall points: 105408            *****
**************
 ******************           Max. number of flow points    : 105408            *****
**************
 ************************************************************************************
**************

 *******************************   D E T A I L E D   O U T P U T   ******************
**************
 ************************************************************************************
**************
 *                 RUN DATE: 2019-12-04     TIME: 14:48:40     RUN COUNTER: 000006   
             *
 ************************************************************************************
**************
 * Input   file: C:\Temp\17-431\191204\SCS_12hr\2-CYRSCS.dat                         
             *
 * Output  file: C:\Temp\17-431\191204\SCS_12hr\2-CYRSCS.out                         
             *
 * Summary file: C:\Temp\17-431\191204\SCS_12hr\2-CYRSCS.sum                         
             *
 * User comments:                                                                    
             *
 * 1:________________________________________________________________________________
_____________*
 * 2:________________________________________________________________________________
_____________*
 * 3:________________________________________________________________________________
_____________*
 ************************************************************************************
**************

-------------------------------------------------------------------------------------
--------------
R0001:C00001-------------------------------------------------------------------------
---------------
*#***********************************************************************************
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***********************************                                                  
                                                                                     
 
*#  SWMHYMO Ver:4.05.00/Apr 2017 / INPUT DATA FILE                                   
                                                                                     
                                                                                     
 
*#***********************************************************************************
***********************************                                                  
                                                                                     
 
*#  Project Name: [IEE - Phase 2]    Project Number: [17-431]                        
                                                                                     
                                                                                     
 
*#  Date        : 02-02-2018                                                         
                                                                                     
                                                                                     
 
*#  Modeller    : [Ben Daniels]                                                      
                                                                                     
                                                                                     
 
*#  Company     : WMI & Associates Ltd.                                              
                                                                                     
                                                                                     
 
*#  License #   :  2880720                                                           
                                                                                     
                                                                                     
 
*#***********************************************************************************
***********************************                                                  
                                                                                     
 
--------------------
| START            | Project  dir.:C:\Temp\17-431\191204\SCS_12hr\                   
              
-------------------- Rainfall dir.:C:\Temp\17-431\191204\SCS_12hr\                   
              
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 0001
    NSTORM=   1
           #  1=2SCS12.stm                                                  
-------------------------------------------------------------------------------------
--------------
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R0001:C00002-------------------------------------------------------------------------
---------------
--------------------
| READ STORM       |  Filename: C:\Temp\17-431\191204\SCS_12hr\2SCS12.stm            
                                                                                     
                                                                                     
                                 
| Ptotal=  46.69 mm|  Comments: 2-Year SCS Type-II Storm Distribution (12-hour) 
Innisfil, ON.                                                                        
                                                                                     
                                      
--------------------
      TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|  
 TIME    RAIN   
     hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  
hh:mm   mm/hr
      0:15   1.170|   2:15   1.400|   4:15   2.800|   6:15   8.410|   8:15   1.630|  
10:15    .930
      0:30   1.170|   2:30   1.400|   4:30   2.800|   6:30   8.410|   8:30   1.630|  
10:30    .930
      0:45   1.170|   2:45   1.400|   4:45   3.740|   6:45   3.740|   8:45   1.630|  
10:45    .930
      1:00   1.170|   3:00   1.400|   5:00   3.740|   7:00   3.740|   9:00   1.630|  
11:00    .930
      1:15   1.170|   3:15   1.870|   5:15   5.600|   7:15   2.800|   9:15   1.630|  
11:15    .930
      1:30   1.170|   3:30   1.870|   5:30   5.600|   7:30   2.800|   9:30   1.630|  
11:30    .930
      1:45   1.170|   3:45   1.870|   5:45  22.420|   7:45   2.800|   9:45   1.630|  
11:45    .930
      2:00   1.170|   4:00   1.870|   6:00  61.640|   8:00   2.800|  10:00   1.630|  
12:00    .930
  
-------------------------------------------------------------------------------------
--------------
R0001:C00003-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .30
| 01:201        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .09          .21
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .97          .97
     Length            (m)=      10.00       119.60
     Mannings n           =       .013         .250
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     Max.eff.Inten.(mm/hr)=      61.64         9.98
                over (min)        1.00        43.00
     Storage Coeff.  (min)=        .79 (ii)   43.32 (ii)
     Unit Hyd. Tpeak (min)=       1.00        43.00
     Unit Hyd. peak  (cms)=       1.22          .03
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .01          .00           .012 (iii)
     TIME TO PEAK    (hrs)=       5.87         6.63          6.000
     RUNOFF VOLUME    (mm)=      45.68        12.58         19.699
     TOTAL RAINFALL   (mm)=      46.69        46.69         46.690
     RUNOFF COEFFICIENT   =        .98          .27           .422
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00004-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .50
| 02:202        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .14          .36
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .80         1.00
     Length            (m)=      10.00       218.20
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      61.64         7.39
                over (min)        1.00        69.00
     Storage Coeff.  (min)=        .83 (ii)   68.99 (ii)
     Unit Hyd. Tpeak (min)=       1.00        69.00
     Unit Hyd. peak  (cms)=       1.19          .02
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .02          .00           .019 (iii)
     TIME TO PEAK    (hrs)=       5.87         7.08          6.000
     RUNOFF VOLUME    (mm)=      45.68        12.58         19.698
     TOTAL RAINFALL   (mm)=      46.69        46.69         46.690
     RUNOFF COEFFICIENT   =        .98          .27           .422
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00005-------------------------------------------------------------------------
---------------
* 1000                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 03:1000              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 01:201             .300      .012    6.000    19.699    .
000         
                     +ID 2 02:202             .500      .019    6.000    19.698    .
000         
                     ================================================================
==
                     SUM   03:1000            .800      .031    6.000    19.698    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00006-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    8.01
| 04:203        DT= 1.00 |   Total Imp(%)=   34.30   Dir. Conn.(%)=   25.70
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.75         5.26
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .79         2.00
     Length            (m)=     414.00        86.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      61.64        12.27
                over (min)        8.00        34.00
     Storage Coeff.  (min)=       7.80 (ii)   33.66 (ii)
     Unit Hyd. Tpeak (min)=       8.00        34.00
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     Unit Hyd. peak  (cms)=        .14          .03
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .30          .11           .342 (iii)
     TIME TO PEAK    (hrs)=       6.02         6.48          6.033
     RUNOFF VOLUME    (mm)=      45.69        12.90         21.325
     TOTAL RAINFALL   (mm)=      46.69        46.69         46.690
     RUNOFF COEFFICIENT   =        .98          .28           .457
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00007-------------------------------------------------------------------------
---------------
* 1001                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 05:1001              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 03:1000            .800      .031    6.000    19.698    .
000         
                     +ID 2 04:203            8.010      .342    6.033    21.325    .
000         
                     ================================================================
==
                     SUM   05:1001           8.810      .363    6.000    21.177    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00008-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    2.82
| 06:204        DT= 1.00 |   Total Imp(%)=   14.30   Dir. Conn.(%)=   10.70
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
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     Surface Area     (ha)=        .40         2.42
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       1.58         2.50
     Length            (m)=     140.00       284.40
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      61.64         6.89
                over (min)        3.00        66.00
     Storage Coeff.  (min)=       3.31 (ii)   65.73 (ii)
     Unit Hyd. Tpeak (min)=       3.00        66.00
     Unit Hyd. peak  (cms)=        .35          .02
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .05          .03           .056 (iii)
     TIME TO PEAK    (hrs)=       6.00         7.03          6.000
     RUNOFF VOLUME    (mm)=      45.69        11.99         15.596
     TOTAL RAINFALL   (mm)=      46.69        46.69         46.690
     RUNOFF COEFFICIENT   =        .98          .26           .334
*** WARNING: For areas with impervious ratios below 20%, this routine may not be 
applicable.        
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00009-------------------------------------------------------------------------
---------------
* 1002A                                                                              
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 07:1002A             |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 05:1001           8.810      .363    6.000    21.177    .
000         
                     +ID 2 06:204            2.820      .056    6.000    15.596    .
000         
                     ================================================================
==
                     SUM   07:1002A         11.630      .419    6.000    19.824    .
000        
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   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00010-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    1.400   Curve Number   (CN)= 44.00
| 08:206A       DT= 1.00 |   Ia      (mm)=    5.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .810

     Unit Hyd Qpeak  (cms)=     .066

     PEAK FLOW       (cms)=     .007 (i)
     TIME TO PEAK    (hrs)=    6.850
     DURATION        (hrs)=   17.150, (dddd|hh:mm:)=   0|17:09
     AVERAGE FLOW    (cms)=     .001
     RUNOFF VOLUME    (mm)=    4.762
     TOTAL RAINFALL   (mm)=   46.690
     RUNOFF COEFFICIENT   =     .102
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00011-------------------------------------------------------------------------
---------------
* 1002B                                                                              
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 09:1002B             |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 07:1002A         11.630      .419    6.000    19.824    .
000         
                     +ID 2 08:206A           1.400      .007    6.850     4.762    .
000         
                     ================================================================
==
                     SUM   09:1002B         13.030      .420    6.000    18.206    .
000        
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   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00012-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    4.780   Curve Number   (CN)= 66.00
| 01:206B       DT= 1.00 |   Ia      (mm)=    4.500   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .110

     Unit Hyd Qpeak  (cms)=    1.660

     PEAK FLOW       (cms)=     .190 (i)
     TIME TO PEAK    (hrs)=    6.033
     DURATION        (hrs)=   12.800, (dddd|hh:mm:)=   0|12:48
     AVERAGE FLOW    (cms)=     .011
     RUNOFF VOLUME    (mm)=   10.287
     TOTAL RAINFALL   (mm)=   46.690
     RUNOFF COEFFICIENT   =     .220
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00013-------------------------------------------------------------------------
---------------
* 1003                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 02:1003              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 01:206B           4.780      .190    6.033    10.287    .
000         
                     +ID 2 09:1002B         13.030      .420    6.000    18.206    .
000         
                     ================================================================
==
                     SUM   02:1003          17.810      .601    6.000    16.080    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
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-------------------------------------------------------------------------------------
--------------
R0001:C00014-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    1.200   Curve Number   (CN)= 71.20
| 03:205        DT= 1.00 |   Ia      (mm)=    2.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .030

     Unit Hyd Qpeak  (cms)=    1.528

     PEAK FLOW       (cms)=     .079 (i)
     TIME TO PEAK    (hrs)=    6.000
     DURATION        (hrs)=   12.250, (dddd|hh:mm:)=   0|12:15
     AVERAGE FLOW    (cms)=     .004
     RUNOFF VOLUME    (mm)=   13.547
     TOTAL RAINFALL   (mm)=   46.690
     RUNOFF COEFFICIENT   =     .290
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
*** WARNING: Time step is too large for value of TP. RV may be ok.  Peak flow could 
be off.         
-------------------------------------------------------------------------------------
--------------
R0001:C00015-------------------------------------------------------------------------
---------------
* 1004                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 04:1004              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 03:205            1.200      .079    6.000    13.547    .
000         
                     +ID 2 02:1003          17.810      .601    6.000    16.080    .
000         
                     ================================================================
==
                     SUM   04:1004          19.010      .680    6.000    15.920    .
000        
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   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00016-------------------------------------------------------------------------
---------------
-----------------------
|  ROUTE RESERVOIR -> |    Requested routing time step =  1.0 min.
|  IN>04:1004         |
| OUT<05:BASIN        | =========================  OUTLFOW STORAGE TABLE  ===========
==============
----------------------- OUTFLOW   STORAGE| OUTFLOW   STORAGE| OUTFLOW   STORAGE| 
OUTFLOW   STORAGE
                          (cms)   (ha.m.)|   (cms)   (ha.m.)|   (cms)   (ha.m.)|   (
cms)   (ha.m.)
                           .000 .0000E+00|    .044 .2529E+00|    .421 .4838E+00|   1.
056 .8779E+00
                           .011 .7170E-01|    .080 .3083E+00|    .558 .6088E+00|   1.
662 .9853E+00
                           .019 .1729E+00|    .203 .3652E+00|    .666 .7402E+00|   2.
424 .1096E+01
                           .025 .1992E+00|    .421 .4838E+00|    .691 .7740E+00|    .
000 .0000E+00
 
     ROUTING RESULTS             AREA     QPEAK     TPEAK       R.V.
     ----------------------      (ha)     (cms)     (hrs)       (mm)
     INFLOW > 04:1004          19.010      .680     6.000     15.920
    OUTFLOW < 05:BASIN         19.010      .036    10.367     15.920

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=    5.362
                   TIME SHIFT OF PEAK FLOW         (min)=   262.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.2316E+00
 
-------------------------------------------------------------------------------------
--------------
R0001:C00017-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .70
| 06:207        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .20          .50
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .94          .60
     Length            (m)=      10.00       191.40
     Mannings n           =       .013         .250
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     Max.eff.Inten.(mm/hr)=      61.64         6.81
                over (min)        1.00        77.00
     Storage Coeff.  (min)=        .79 (ii)   76.68 (ii)
     Unit Hyd. Tpeak (min)=       1.00        77.00
     Unit Hyd. peak  (cms)=       1.22          .02
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .03          .01           .027 (iii)
     TIME TO PEAK    (hrs)=       5.87         7.22          6.000
     RUNOFF VOLUME    (mm)=      45.68        12.58         19.699
     TOTAL RAINFALL   (mm)=      46.69        46.69         46.690
     RUNOFF COEFFICIENT   =        .98          .27           .422
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00018-------------------------------------------------------------------------
---------------
* 1005                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 07:1005              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 06:207             .700      .027    6.000    19.699    .
000         
                     +ID 2 05:BASIN         19.010      .036   10.367    15.920    .
000         
                     ================================================================
==
                     SUM   07:1005          19.710      .039    9.667    16.054    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00019-------------------------------------------------------------------------
---------------
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--------------------------
| CALIB NASHYD           |   Area    (ha)=     .500   Curve Number   (CN)= 44.00
| 08:208        DT= 1.00 |   Ia      (mm)=    5.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .040

     Unit Hyd Qpeak  (cms)=     .477

     PEAK FLOW       (cms)=     .012 (i)
     TIME TO PEAK    (hrs)=    6.000
     DURATION        (hrs)=   12.333, (dddd|hh:mm:)=   0|12:20
     AVERAGE FLOW    (cms)=     .001
     RUNOFF VOLUME    (mm)=    4.762
     TOTAL RAINFALL   (mm)=   46.690
     RUNOFF COEFFICIENT   =     .102
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00020-------------------------------------------------------------------------
---------------
* 1006                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 09:1006              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 08:208             .500      .012    6.000     4.762    .
000         
                     +ID 2 07:1005          19.710      .039    9.667    16.054    .
000         
                     ================================================================
==
                     SUM   09:1006          20.210      .050    6.000    15.775    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0001:C00021-------------------------------------------------------------------------
---------------
  ** END OF RUN :    0
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*************************************************************************************
**************

--------------------
| START            | Project  dir.:C:\Temp\17-431\191204\SCS_12hr\                   
              
-------------------- Rainfall dir.:C:\Temp\17-431\191204\SCS_12hr\                   
              
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 0002
    NSTORM=   1
           #  1=5SCS12.stm                                                  
-------------------------------------------------------------------------------------
--------------
R0002:C00002-------------------------------------------------------------------------
---------------
*#***********************************************************************************
***********************************                                                  
                                                                                     
 
*#  SWMHYMO Ver:4.05.00/Apr 2017 / INPUT DATA FILE                                   
                                                                                     
                                                                                     
 
*#***********************************************************************************
***********************************                                                  
                                                                                     
 
*#  Project Name: [IEE - Phase 2]    Project Number: [17-431]                        
                                                                                     
                                                                                     
 
*#  Date        : 02-02-2018                                                         
                                                                                     
                                                                                     
 
*#  Modeller    : [Ben Daniels]                                                      
                                                                                     
                                                                                     
 
*#  Company     : WMI & Associates Ltd.                                              
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*#  License #   :  2880720                                                           
                                                                                     
                                                                                     
 
*#***********************************************************************************
***********************************                                                  
                                                                                     
 
-------------------------------------------------------------------------------------
--------------
R0002:C00002-------------------------------------------------------------------------
---------------
--------------------
| READ STORM       |  Filename: C:\Temp\17-431\191204\SCS_12hr\5SCS12.stm            
                                                                                     
                                                                                     
                                 
| Ptotal=  64.31 mm|  Comments: 5-Year SCS Type-II Storm Distribution (12-hour) 
Innisfil, ON.                                                                        
                                                                                     
                                      
--------------------
      TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|  
 TIME    RAIN   
     hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  
hh:mm   mm/hr
      0:15   1.610|   2:15   1.930|   4:15   3.860|   6:15  11.570|   8:15   2.250|  
10:15   1.290
      0:30   1.610|   2:30   1.930|   4:30   3.860|   6:30  11.570|   8:30   2.250|  
10:30   1.290
      0:45   1.610|   2:45   1.930|   4:45   5.140|   6:45   5.140|   8:45   2.250|  
10:45   1.290
      1:00   1.610|   3:00   1.930|   5:00   5.140|   7:00   5.140|   9:00   2.250|  
11:00   1.290
      1:15   1.610|   3:15   2.570|   5:15   7.720|   7:15   3.860|   9:15   2.250|  
11:15   1.290
      1:30   1.610|   3:30   2.570|   5:30   7.720|   7:30   3.860|   9:30   2.250|  
11:30   1.290
      1:45   1.610|   3:45   2.570|   5:45  30.860|   7:45   3.860|   9:45   2.250|  
11:45   1.290
      2:00   1.610|   4:00   2.570|   6:00  84.880|   8:00   3.860|  10:00   2.250|  
12:00   1.290
  
-------------------------------------------------------------------------------------
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--------------
R0002:C00003-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .30
| 01:201        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .09          .21
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .97          .97
     Length            (m)=      10.00       119.60
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      84.88        22.63
                over (min)        1.00        31.00
     Storage Coeff.  (min)=        .69 (ii)   31.35 (ii)
     Unit Hyd. Tpeak (min)=       1.00        31.00
     Unit Hyd. peak  (cms)=       1.30          .04
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .02          .01           .019 (iii)
     TIME TO PEAK    (hrs)=       5.85         6.43          6.000
     RUNOFF VOLUME    (mm)=      63.30        22.49         31.267
     TOTAL RAINFALL   (mm)=      64.31        64.31         64.309
     RUNOFF COEFFICIENT   =        .98          .35           .486
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00004-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .50
| 02:202        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .14          .36
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .80         1.00
     Length            (m)=      10.00       218.20
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      84.88        16.50
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                over (min)        1.00        50.00
     Storage Coeff.  (min)=        .73 (ii)   50.18 (ii)
     Unit Hyd. Tpeak (min)=       1.00        50.00
     Unit Hyd. peak  (cms)=       1.27          .02
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .03          .01           .028 (iii)
     TIME TO PEAK    (hrs)=       5.87         6.75          6.000
     RUNOFF VOLUME    (mm)=      63.30        22.49         31.269
     TOTAL RAINFALL   (mm)=      64.31        64.31         64.309
     RUNOFF COEFFICIENT   =        .98          .35           .486
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00005-------------------------------------------------------------------------
---------------
* 1000                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 03:1000              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 01:201             .300      .019    6.000    31.267    .
000         
                     +ID 2 02:202             .500      .028    6.000    31.269    .
000         
                     ================================================================
==
                     SUM   03:1000            .800      .047    6.000    31.268    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00006-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    8.01
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| 04:203        DT= 1.00 |   Total Imp(%)=   34.30   Dir. Conn.(%)=   25.70
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.75         5.26
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .79         2.00
     Length            (m)=     414.00        86.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      84.88        26.96
                over (min)        7.00        26.00
     Storage Coeff.  (min)=       6.87 (ii)   25.74 (ii)
     Unit Hyd. Tpeak (min)=       7.00        26.00
     Unit Hyd. peak  (cms)=        .16          .04
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .43          .25           .557 (iii)
     TIME TO PEAK    (hrs)=       6.02         6.33          6.033
     RUNOFF VOLUME    (mm)=      63.31        22.97         33.337
     TOTAL RAINFALL   (mm)=      64.31        64.31         64.309
     RUNOFF COEFFICIENT   =        .98          .36           .518
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00007-------------------------------------------------------------------------
---------------
* 1001                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 05:1001              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 03:1000            .800      .047    6.000    31.268    .
000         
                     +ID 2 04:203            8.010      .557    6.033    33.337    .
000         
                     ================================================================
==
                     SUM   05:1001           8.810      .586    6.000    33.149    .
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000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00008-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    2.82
| 06:204        DT= 1.00 |   Total Imp(%)=   14.30   Dir. Conn.(%)=   10.70
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .40         2.42
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       1.58         2.50
     Length            (m)=     140.00       284.40
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      84.88        15.35
                over (min)        3.00        48.00
     Storage Coeff.  (min)=       2.91 (ii)   48.23 (ii)
     Unit Hyd. Tpeak (min)=       3.00        48.00
     Unit Hyd. peak  (cms)=        .38          .02
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .07          .06           .087 (iii)
     TIME TO PEAK    (hrs)=       6.00         6.72          6.000
     RUNOFF VOLUME    (mm)=      63.31        21.60         26.061
     TOTAL RAINFALL   (mm)=      64.31        64.31         64.309
     RUNOFF COEFFICIENT   =        .98          .34           .405
*** WARNING: For areas with impervious ratios below 20%, this routine may not be 
applicable.        
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00009-------------------------------------------------------------------------
---------------
* 1002A                                                                              
                                                                                     
                                                                                     
 
------------------------
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| ADD HYD              |
| 07:1002A             |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 05:1001           8.810      .586    6.000    33.149    .
000         
                     +ID 2 06:204            2.820      .087    6.000    26.061    .
000         
                     ================================================================
==
                     SUM   07:1002A         11.630      .674    6.000    31.431    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00010-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    1.400   Curve Number   (CN)= 44.00
| 08:206A       DT= 1.00 |   Ia      (mm)=    5.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .810

     Unit Hyd Qpeak  (cms)=     .066

     PEAK FLOW       (cms)=     .013 (i)
     TIME TO PEAK    (hrs)=    6.833
     DURATION        (hrs)=   17.150, (dddd|hh:mm:)=   0|17:09
     AVERAGE FLOW    (cms)=     .002
     RUNOFF VOLUME    (mm)=    9.194
     TOTAL RAINFALL   (mm)=   64.309
     RUNOFF COEFFICIENT   =     .143
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00011-------------------------------------------------------------------------
---------------
* 1002B                                                                              
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
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| 09:1002B             |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 07:1002A         11.630      .674    6.000    31.431    .
000         
                     +ID 2 08:206A           1.400      .013    6.833     9.194    .
000         
                     ================================================================
==
                     SUM   09:1002B         13.030      .677    6.000    29.041    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00012-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    4.780   Curve Number   (CN)= 66.00
| 01:206B       DT= 1.00 |   Ia      (mm)=    4.500   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .110

     Unit Hyd Qpeak  (cms)=    1.660

     PEAK FLOW       (cms)=     .348 (i)
     TIME TO PEAK    (hrs)=    6.033
     DURATION        (hrs)=   12.800, (dddd|hh:mm:)=   0|12:48
     AVERAGE FLOW    (cms)=     .019
     RUNOFF VOLUME    (mm)=   18.762
     TOTAL RAINFALL   (mm)=   64.309
     RUNOFF COEFFICIENT   =     .292
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00013-------------------------------------------------------------------------
---------------
* 1003                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 02:1003              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
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DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 01:206B           4.780      .348    6.033    18.762    .
000         
                     +ID 2 09:1002B         13.030      .677    6.000    29.041    .
000         
                     ================================================================
==
                     SUM   02:1003          17.810     1.010    6.000    26.283    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00014-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    1.200   Curve Number   (CN)= 71.20
| 03:205        DT= 1.00 |   Ia      (mm)=    2.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .030

     Unit Hyd Qpeak  (cms)=    1.528

     PEAK FLOW       (cms)=     .136 (i)
     TIME TO PEAK    (hrs)=    6.000
     DURATION        (hrs)=   12.250, (dddd|hh:mm:)=   0|12:15
     AVERAGE FLOW    (cms)=     .006
     RUNOFF VOLUME    (mm)=   23.523
     TOTAL RAINFALL   (mm)=   64.309
     RUNOFF COEFFICIENT   =     .366
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
*** WARNING: Time step is too large for value of TP. RV may be ok.  Peak flow could 
be off.         
-------------------------------------------------------------------------------------
--------------
R0002:C00015-------------------------------------------------------------------------
---------------
* 1004                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
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| 04:1004              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 03:205            1.200      .136    6.000    23.523    .
000         
                     +ID 2 02:1003          17.810     1.010    6.000    26.283    .
000         
                     ================================================================
==
                     SUM   04:1004          19.010     1.146    6.000    26.108    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00016-------------------------------------------------------------------------
---------------
-----------------------
|  ROUTE RESERVOIR -> |    Requested routing time step =  1.0 min.
|  IN>04:1004         |
| OUT<05:BASIN        | =========================  OUTLFOW STORAGE TABLE  ===========
==============
----------------------- OUTFLOW   STORAGE| OUTFLOW   STORAGE| OUTFLOW   STORAGE| 
OUTFLOW   STORAGE
                          (cms)   (ha.m.)|   (cms)   (ha.m.)|   (cms)   (ha.m.)|   (
cms)   (ha.m.)
                           .000 .0000E+00|    .044 .2529E+00|    .421 .4838E+00|   1.
056 .8779E+00
                           .011 .7170E-01|    .080 .3083E+00|    .558 .6088E+00|   1.
662 .9853E+00
                           .019 .1729E+00|    .203 .3652E+00|    .666 .7402E+00|   2.
424 .1096E+01
                           .025 .1992E+00|    .421 .4838E+00|    .691 .7740E+00|    .
000 .0000E+00
 
     ROUTING RESULTS             AREA     QPEAK     TPEAK       R.V.
     ----------------------      (ha)     (cms)     (hrs)       (mm)
     INFLOW > 04:1004          19.010     1.146     6.000     26.108
    OUTFLOW < 05:BASIN         19.010      .126     8.133     26.108

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=   11.031
                   TIME SHIFT OF PEAK FLOW         (min)=   128.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.3298E+00
 
-------------------------------------------------------------------------------------
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--------------
R0002:C00017-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .70
| 06:207        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .20          .50
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .94          .60
     Length            (m)=      10.00       191.40
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      84.88        15.60
                over (min)        1.00        55.00
     Storage Coeff.  (min)=        .70 (ii)   55.17 (ii)
     Unit Hyd. Tpeak (min)=       1.00        55.00
     Unit Hyd. peak  (cms)=       1.29          .02
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .04          .01           .039 (iii)
     TIME TO PEAK    (hrs)=       5.87         6.83          6.000
     RUNOFF VOLUME    (mm)=      63.31        22.49         31.269
     TOTAL RAINFALL   (mm)=      64.31        64.31         64.309
     RUNOFF COEFFICIENT   =        .98          .35           .486
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00018-------------------------------------------------------------------------
---------------
* 1005                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 07:1005              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 06:207             .700      .039    6.000    31.269    .
000         
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                     +ID 2 05:BASIN         19.010      .126    8.133    26.108    .
000         
                     ================================================================
==
                     SUM   07:1005          19.710      .134    8.000    26.291    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00019-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=     .500   Curve Number   (CN)= 44.00
| 08:208        DT= 1.00 |   Ia      (mm)=    5.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .040

     Unit Hyd Qpeak  (cms)=     .477

     PEAK FLOW       (cms)=     .022 (i)
     TIME TO PEAK    (hrs)=    6.000
     DURATION        (hrs)=   12.333, (dddd|hh:mm:)=   0|12:20
     AVERAGE FLOW    (cms)=     .001
     RUNOFF VOLUME    (mm)=    9.194
     TOTAL RAINFALL   (mm)=   64.309
     RUNOFF COEFFICIENT   =     .143
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00020-------------------------------------------------------------------------
---------------
* 1006                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 09:1006              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 08:208             .500      .022    6.000     9.194    .
000         
                     +ID 2 07:1005          19.710      .134    8.000    26.291    .
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000         
                     ================================================================
==
                     SUM   09:1006          20.210      .135    8.000    25.868    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0002:C00021-------------------------------------------------------------------------
---------------
-------------------------------------------------------------------------------------
--------------
R0002:C00002-------------------------------------------------------------------------
---------------
  ** END OF RUN :    1

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

--------------------
| START            | Project  dir.:C:\Temp\17-431\191204\SCS_12hr\                   
              
-------------------- Rainfall dir.:C:\Temp\17-431\191204\SCS_12hr\                   
              
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 0003
    NSTORM=   1
           #  1=25SCS12.stm                                                 
-------------------------------------------------------------------------------------
--------------
R0003:C00002-------------------------------------------------------------------------
---------------
*#***********************************************************************************
***********************************                                                  
                                                                                     
 
*#  SWMHYMO Ver:4.05.00/Apr 2017 / INPUT DATA FILE                                   
                                                                                     
                                                                                     
 

C:\Temp\17-431\191204\SCS_12hr\2-CYRSCS.out27

2019-12-04 2:53:02 PM 27/64

*#***********************************************************************************
***********************************                                                  
                                                                                     
 
*#  Project Name: [IEE - Phase 2]    Project Number: [17-431]                        
                                                                                     
                                                                                     
 
*#  Date        : 02-02-2018                                                         
                                                                                     
                                                                                     
 
*#  Modeller    : [Ben Daniels]                                                      
                                                                                     
                                                                                     
 
*#  Company     : WMI & Associates Ltd.                                              
                                                                                     
                                                                                     
 
*#  License #   :  2880720                                                           
                                                                                     
                                                                                     
 
*#***********************************************************************************
***********************************                                                  
                                                                                     
 
-------------------------------------------------------------------------------------
--------------
R0003:C00002-------------------------------------------------------------------------
---------------
--------------------
| READ STORM       |  Filename: C:\Temp\17-431\191204\SCS_12hr\25SCS12.stm           
                                                                                     
                                                                                     
                                 
| Ptotal=  90.69 mm|  Comments: 25-Year SCS Type-II Storm Distribution (12-hour) 
Innisfil, ON.                                                                        
                                                                                     
                                     
--------------------
      TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|  
 TIME    RAIN   
     hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  
hh:mm   mm/hr
      0:15   2.270|   2:15   2.720|   4:15   5.440|   6:15  16.330|   8:15   3.170|  
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10:15   1.810
      0:30   2.270|   2:30   2.720|   4:30   5.440|   6:30  16.330|   8:30   3.170|  
10:30   1.810
      0:45   2.270|   2:45   2.720|   4:45   7.260|   6:45   7.260|   8:45   3.170|  
10:45   1.810
      1:00   2.270|   3:00   2.720|   5:00   7.260|   7:00   7.260|   9:00   3.170|  
11:00   1.810
      1:15   2.270|   3:15   3.630|   5:15  10.880|   7:15   5.440|   9:15   3.170|  
11:15   1.810
      1:30   2.270|   3:30   3.630|   5:30  10.880|   7:30   5.440|   9:30   3.170|  
11:30   1.810
      1:45   2.270|   3:45   3.630|   5:45  43.540|   7:45   5.440|   9:45   3.170|  
11:45   1.810
      2:00   2.270|   4:00   3.630|   6:00 119.720|   8:00   5.440|  10:00   3.170|  
12:00   1.810
  
-------------------------------------------------------------------------------------
--------------
R0003:C00003-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .30
| 01:201        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .09          .21
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .97          .97
     Length            (m)=      10.00       119.60
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     119.72        50.45
                over (min)        1.00        23.00
     Storage Coeff.  (min)=        .60 (ii)   22.85 (ii)
     Unit Hyd. Tpeak (min)=       1.00        23.00
     Unit Hyd. peak  (cms)=       1.38          .05
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .02          .02           .032 (iii)
     TIME TO PEAK    (hrs)=       5.93         6.28          6.000
     RUNOFF VOLUME    (mm)=      89.69        40.08         50.743
     TOTAL RAINFALL   (mm)=      90.69        90.69         90.690
     RUNOFF COEFFICIENT   =        .99          .44           .560
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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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-------------------------------------------------------------------------------------
--------------
R0003:C00004-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .50
| 02:202        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .14          .36
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .80         1.00
     Length            (m)=      10.00       218.20
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     119.72        36.29
                over (min)        1.00        37.00
     Storage Coeff.  (min)=        .64 (ii)   36.71 (ii)
     Unit Hyd. Tpeak (min)=       1.00        37.00
     Unit Hyd. peak  (cms)=       1.34          .03
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .04          .02           .044 (iii)
     TIME TO PEAK    (hrs)=       5.95         6.52          6.000
     RUNOFF VOLUME    (mm)=      89.69        40.08         50.744
     TOTAL RAINFALL   (mm)=      90.69        90.69         90.690
     RUNOFF COEFFICIENT   =        .99          .44           .560
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00005-------------------------------------------------------------------------
---------------
* 1000                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 03:1000              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
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                      ID 1 01:201             .300      .032    6.000    50.743    .
000         
                     +ID 2 02:202             .500      .044    6.000    50.744    .
000         
                     ================================================================
==
                     SUM   03:1000            .800      .076    6.000    50.744    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00006-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    8.01
| 04:203        DT= 1.00 |   Total Imp(%)=   34.30   Dir. Conn.(%)=   25.70
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.75         5.26
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .79         2.00
     Length            (m)=     414.00        86.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     119.72        58.08
                over (min)        6.00        20.00
     Storage Coeff.  (min)=       5.98 (ii)   19.87 (ii)
     Unit Hyd. Tpeak (min)=       6.00        20.00
     Unit Hyd. peak  (cms)=        .19          .06
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .62          .53           .973 (iii)
     TIME TO PEAK    (hrs)=       6.00         6.23          6.033
     RUNOFF VOLUME    (mm)=      89.69        40.77         53.345
     TOTAL RAINFALL   (mm)=      90.69        90.69         90.690
     RUNOFF COEFFICIENT   =        .99          .45           .588
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00007-------------------------------------------------------------------------
---------------
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* 1001                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 05:1001              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 03:1000            .800      .076    6.000    50.744    .
000         
                     +ID 2 04:203            8.010      .973    6.033    53.345    .
000         
                     ================================================================
==
                     SUM   05:1001           8.810     1.017    6.000    53.109    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00008-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    2.82
| 06:204        DT= 1.00 |   Total Imp(%)=   14.30   Dir. Conn.(%)=   10.70
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .40         2.42
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       1.58         2.50
     Length            (m)=     140.00       284.40
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     119.72        34.49
                over (min)        3.00        35.00
     Storage Coeff.  (min)=       2.54 (ii)   35.32 (ii)
     Unit Hyd. Tpeak (min)=       3.00        35.00
     Unit Hyd. peak  (cms)=        .42          .03
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .10          .15           .159 (iii)
     TIME TO PEAK    (hrs)=       6.00         6.48          6.483
     RUNOFF VOLUME    (mm)=      89.69        38.75         44.205
     TOTAL RAINFALL   (mm)=      90.69        90.69         90.690
     RUNOFF COEFFICIENT   =        .99          .43           .487
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*** WARNING: For areas with impervious ratios below 20%, this routine may not be 
applicable.        
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00009-------------------------------------------------------------------------
---------------
* 1002A                                                                              
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 07:1002A             |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 05:1001           8.810     1.017    6.000    53.109    .
000         
                     +ID 2 06:204            2.820      .159    6.483    44.205    .
000         
                     ================================================================
==
                     SUM   07:1002A         11.630     1.171    6.000    50.950    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00010-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    1.400   Curve Number   (CN)= 44.00
| 08:206A       DT= 1.00 |   Ia      (mm)=    5.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .810

     Unit Hyd Qpeak  (cms)=     .066

     PEAK FLOW       (cms)=     .027 (i)
     TIME TO PEAK    (hrs)=    6.817
     DURATION        (hrs)=   17.150, (dddd|hh:mm:)=   0|17:09
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     AVERAGE FLOW    (cms)=     .004
     RUNOFF VOLUME    (mm)=   17.954
     TOTAL RAINFALL   (mm)=   90.690
     RUNOFF COEFFICIENT   =     .198
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00011-------------------------------------------------------------------------
---------------
* 1002B                                                                              
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 09:1002B             |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 07:1002A         11.630     1.171    6.000    50.950    .
000         
                     +ID 2 08:206A           1.400      .027    6.817    17.954    .
000         
                     ================================================================
==
                     SUM   09:1002B         13.030     1.177    6.000    47.405    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00012-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    4.780   Curve Number   (CN)= 66.00
| 01:206B       DT= 1.00 |   Ia      (mm)=    4.500   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .110

     Unit Hyd Qpeak  (cms)=    1.660

     PEAK FLOW       (cms)=     .638 (i)
     TIME TO PEAK    (hrs)=    6.033
     DURATION        (hrs)=   12.800, (dddd|hh:mm:)=   0|12:48
     AVERAGE FLOW    (cms)=     .036
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     RUNOFF VOLUME    (mm)=   34.227
     TOTAL RAINFALL   (mm)=   90.690
     RUNOFF COEFFICIENT   =     .377
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00013-------------------------------------------------------------------------
---------------
* 1003                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 02:1003              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 01:206B           4.780      .638    6.033    34.227    .
000         
                     +ID 2 09:1002B         13.030     1.177    6.000    47.405    .
000         
                     ================================================================
==
                     SUM   02:1003          17.810     1.793    6.017    43.868    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00014-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    1.200   Curve Number   (CN)= 71.20
| 03:205        DT= 1.00 |   Ia      (mm)=    2.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .030

     Unit Hyd Qpeak  (cms)=    1.528

     PEAK FLOW       (cms)=     .234 (i)
     TIME TO PEAK    (hrs)=    6.000
     DURATION        (hrs)=   12.250, (dddd|hh:mm:)=   0|12:15
     AVERAGE FLOW    (cms)=     .011
     RUNOFF VOLUME    (mm)=   41.090
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     TOTAL RAINFALL   (mm)=   90.690
     RUNOFF COEFFICIENT   =     .453
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
*** WARNING: Time step is too large for value of TP. RV may be ok.  Peak flow could 
be off.         
-------------------------------------------------------------------------------------
--------------
R0003:C00015-------------------------------------------------------------------------
---------------
* 1004                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 04:1004              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 03:205            1.200      .234    6.000    41.090    .
000         
                     +ID 2 02:1003          17.810     1.793    6.017    43.868    .
000         
                     ================================================================
==
                     SUM   04:1004          19.010     2.025    6.000    43.693    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00016-------------------------------------------------------------------------
---------------
-----------------------
|  ROUTE RESERVOIR -> |    Requested routing time step =  1.0 min.
|  IN>04:1004         |
| OUT<05:BASIN        | =========================  OUTLFOW STORAGE TABLE  ===========
==============
----------------------- OUTFLOW   STORAGE| OUTFLOW   STORAGE| OUTFLOW   STORAGE| 
OUTFLOW   STORAGE
                          (cms)   (ha.m.)|   (cms)   (ha.m.)|   (cms)   (ha.m.)|   (
cms)   (ha.m.)
                           .000 .0000E+00|    .044 .2529E+00|    .421 .4838E+00|   1.
056 .8779E+00
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                           .011 .7170E-01|    .080 .3083E+00|    .558 .6088E+00|   1.
662 .9853E+00
                           .019 .1729E+00|    .203 .3652E+00|    .666 .7402E+00|   2.
424 .1096E+01
                           .025 .1992E+00|    .421 .4838E+00|    .691 .7740E+00|    .
000 .0000E+00
 
     ROUTING RESULTS             AREA     QPEAK     TPEAK       R.V.
     ----------------------      (ha)     (cms)     (hrs)       (mm)
     INFLOW > 04:1004          19.010     2.025     6.000     43.693
    OUTFLOW < 05:BASIN         19.010      .379     7.083     43.691

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=   18.691
                   TIME SHIFT OF PEAK FLOW         (min)=    65.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.4607E+00
 
-------------------------------------------------------------------------------------
--------------
R0003:C00017-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .70
| 06:207        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .20          .50
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .94          .60
     Length            (m)=      10.00       191.40
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     119.72        34.40
                over (min)        1.00        40.00
     Storage Coeff.  (min)=        .61 (ii)   40.31 (ii)
     Unit Hyd. Tpeak (min)=       1.00        40.00
     Unit Hyd. peak  (cms)=       1.37          .03
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .05          .03           .060 (iii)
     TIME TO PEAK    (hrs)=       5.98         6.57          6.000
     RUNOFF VOLUME    (mm)=      89.69        40.08         50.744
     TOTAL RAINFALL   (mm)=      90.69        90.69         90.690
     RUNOFF COEFFICIENT   =        .99          .44           .560
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.

C:\Temp\17-431\191204\SCS_12hr\2-CYRSCS.out37

2019-12-04 2:53:02 PM 37/64

 
-------------------------------------------------------------------------------------
--------------
R0003:C00018-------------------------------------------------------------------------
---------------
* 1005                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 07:1005              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 06:207             .700      .060    6.000    50.744    .
000         
                     +ID 2 05:BASIN         19.010      .379    7.083    43.691    .
000         
                     ================================================================
==
                     SUM   07:1005          19.710      .403    7.000    43.942    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00019-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=     .500   Curve Number   (CN)= 44.00
| 08:208        DT= 1.00 |   Ia      (mm)=    5.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .040

     Unit Hyd Qpeak  (cms)=     .477

     PEAK FLOW       (cms)=     .043 (i)
     TIME TO PEAK    (hrs)=    6.000
     DURATION        (hrs)=   12.333, (dddd|hh:mm:)=   0|12:20
     AVERAGE FLOW    (cms)=     .002
     RUNOFF VOLUME    (mm)=   17.954
     TOTAL RAINFALL   (mm)=   90.690
     RUNOFF COEFFICIENT   =     .198
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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-------------------------------------------------------------------------------------
--------------
R0003:C00020-------------------------------------------------------------------------
---------------
* 1006                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 09:1006              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 08:208             .500      .043    6.000    17.954    .
000         
                     +ID 2 07:1005          19.710      .403    7.000    43.942    .
000         
                     ================================================================
==
                     SUM   09:1006          20.210      .406    7.000    43.299    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0003:C00021-------------------------------------------------------------------------
---------------
-------------------------------------------------------------------------------------
--------------
R0003:C00002-------------------------------------------------------------------------
---------------
-------------------------------------------------------------------------------------
--------------
R0003:C00002-------------------------------------------------------------------------
---------------
  ** END OF RUN :    2

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

--------------------
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| START            | Project  dir.:C:\Temp\17-431\191204\SCS_12hr\                   
              
-------------------- Rainfall dir.:C:\Temp\17-431\191204\SCS_12hr\                   
              
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 0004
    NSTORM=   1
           #  1=100SCS12.stm                                                
-------------------------------------------------------------------------------------
--------------
R0004:C00002-------------------------------------------------------------------------
---------------
*#***********************************************************************************
***********************************                                                  
                                                                                     
 
*#  SWMHYMO Ver:4.05.00/Apr 2017 / INPUT DATA FILE                                   
                                                                                     
                                                                                     
 
*#***********************************************************************************
***********************************                                                  
                                                                                     
 
*#  Project Name: [IEE - Phase 2]    Project Number: [17-431]                        
                                                                                     
                                                                                     
 
*#  Date        : 02-02-2018                                                         
                                                                                     
                                                                                     
 
*#  Modeller    : [Ben Daniels]                                                      
                                                                                     
                                                                                     
 
*#  Company     : WMI & Associates Ltd.                                              
                                                                                     
                                                                                     
 
*#  License #   :  2880720                                                           
                                                                                     
                                                                                     
 
*#***********************************************************************************
***********************************                                                  
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-------------------------------------------------------------------------------------
--------------
R0004:C00002-------------------------------------------------------------------------
---------------
--------------------
| READ STORM       |  Filename: C:\Temp\17-431\191204\SCS_12hr\100SCS12.stm          
                                                                                     
                                                                                     
                                 
| Ptotal= 112.50 mm|  Comments: 100-Year SCS Type-II Storm Distribution (12-hour) 
Innisfil, ON.                                                                        
                                                                                     
                                    
--------------------
      TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|  
 TIME    RAIN   
     hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  
hh:mm   mm/hr
      0:15   2.810|   2:15   3.370|   4:15   6.750|   6:15  20.250|   8:15   3.940|  
10:15   2.250
      0:30   2.810|   2:30   3.370|   4:30   6.750|   6:30  20.250|   8:30   3.940|  
10:30   2.250
      0:45   2.810|   2:45   3.370|   4:45   9.000|   6:45   9.000|   8:45   3.940|  
10:45   2.250
      1:00   2.810|   3:00   3.370|   5:00   9.000|   7:00   9.000|   9:00   3.940|  
11:00   2.250
      1:15   2.810|   3:15   4.500|   5:15  13.500|   7:15   6.750|   9:15   3.940|  
11:15   2.250
      1:30   2.810|   3:30   4.500|   5:30  13.500|   7:30   6.750|   9:30   3.940|  
11:30   2.250
      1:45   2.810|   3:45   4.500|   5:45  54.000|   7:45   6.750|   9:45   3.940|  
11:45   2.250
      2:00   2.810|   4:00   4.500|   6:00 148.500|   8:00   6.750|  10:00   3.940|  
12:00   2.250
  
-------------------------------------------------------------------------------------
--------------
R0004:C00003-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .30
| 01:201        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .09          .21
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     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .97          .97
     Length            (m)=      10.00       119.60
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     148.50        80.99
                over (min)        1.00        19.00
     Storage Coeff.  (min)=        .55 (ii)   18.96 (ii)
     Unit Hyd. Tpeak (min)=       1.00        19.00
     Unit Hyd. peak  (cms)=       1.42          .06
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .03          .03           .046 (iii)
     TIME TO PEAK    (hrs)=       5.85         6.20          6.000
     RUNOFF VOLUME    (mm)=     111.49        56.30         68.169
     TOTAL RAINFALL   (mm)=     112.50       112.50        112.495
     RUNOFF COEFFICIENT   =        .99          .50           .606
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00004-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .50
| 02:202        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .14          .36
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .80         1.00
     Length            (m)=      10.00       218.20
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     148.50        59.92
                over (min)        1.00        30.00
     Storage Coeff.  (min)=        .59 (ii)   30.10 (ii)
     Unit Hyd. Tpeak (min)=       1.00        30.00
     Unit Hyd. peak  (cms)=       1.39          .04
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .04          .04           .061 (iii)
     TIME TO PEAK    (hrs)=       5.85         6.40          6.000
     RUNOFF VOLUME    (mm)=     111.49        56.30         68.169
     TOTAL RAINFALL   (mm)=     112.50       112.50        112.495
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     RUNOFF COEFFICIENT   =        .99          .50           .606
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00005-------------------------------------------------------------------------
---------------
* 1000                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 03:1000              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 01:201             .300      .046    6.000    68.169    .
000         
                     +ID 2 02:202             .500      .061    6.000    68.169    .
000         
                     ================================================================
==
                     SUM   03:1000            .800      .106    6.000    68.169    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00006-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    8.01
| 04:203        DT= 1.00 |   Total Imp(%)=   34.30   Dir. Conn.(%)=   25.70
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.75         5.26
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .79         2.00
     Length            (m)=     414.00        86.00
     Mannings n           =       .013         .250
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     Max.eff.Inten.(mm/hr)=     148.50        91.26
                over (min)        5.00        17.00
     Storage Coeff.  (min)=       5.49 (ii)   17.08 (ii)
     Unit Hyd. Tpeak (min)=       5.00        17.00
     Unit Hyd. peak  (cms)=        .21          .07
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .79          .82          1.401 (iii)
     TIME TO PEAK    (hrs)=       6.00         6.18          6.033
     RUNOFF VOLUME    (mm)=     111.49        57.16         71.125
     TOTAL RAINFALL   (mm)=     112.50       112.50        112.495
     RUNOFF COEFFICIENT   =        .99          .51           .632
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00007-------------------------------------------------------------------------
---------------
* 1001                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 05:1001              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 03:1000            .800      .106    6.000    68.169    .
000         
                     +ID 2 04:203            8.010     1.401    6.033    71.125    .
000         
                     ================================================================
==
                     SUM   05:1001           8.810     1.462    6.000    70.856    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00008-------------------------------------------------------------------------
---------------
--------------------------
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| CALIB STANDHYD         |   Area    (ha)=    2.82
| 06:204        DT= 1.00 |   Total Imp(%)=   14.30   Dir. Conn.(%)=   10.70
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .40         2.42
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       1.58         2.50
     Length            (m)=     140.00       284.40
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     148.50        56.24
                over (min)        2.00        29.00
     Storage Coeff.  (min)=       2.33 (ii)   29.28 (ii)
     Unit Hyd. Tpeak (min)=       2.00        29.00
     Unit Hyd. peak  (cms)=        .51          .04
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .12          .23           .251 (iii)
     TIME TO PEAK    (hrs)=       6.00         6.38          6.383
     RUNOFF VOLUME    (mm)=     111.49        54.67         60.748
     TOTAL RAINFALL   (mm)=     112.50       112.50        112.495
     RUNOFF COEFFICIENT   =        .99          .49           .540
*** WARNING: For areas with impervious ratios below 20%, this routine may not be 
applicable.        
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00009-------------------------------------------------------------------------
---------------
* 1002A                                                                              
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 07:1002A             |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 05:1001           8.810     1.462    6.000    70.856    .
000         
                     +ID 2 06:204            2.820      .251    6.383    60.748    .
000         
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                     ================================================================
==
                     SUM   07:1002A         11.630     1.693    6.000    68.405    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00010-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    1.400   Curve Number   (CN)= 44.00
| 08:206A       DT= 1.00 |   Ia      (mm)=    5.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .810

     Unit Hyd Qpeak  (cms)=     .066

     PEAK FLOW       (cms)=     .040 (i)
     TIME TO PEAK    (hrs)=    6.817
     DURATION        (hrs)=   17.150, (dddd|hh:mm:)=   0|17:09
     AVERAGE FLOW    (cms)=     .006
     RUNOFF VOLUME    (mm)=   26.825
     TOTAL RAINFALL   (mm)=  112.495
     RUNOFF COEFFICIENT   =     .238
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00011-------------------------------------------------------------------------
---------------
* 1002B                                                                              
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 09:1002B             |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 07:1002A         11.630     1.693    6.000    68.405    .
000         
                     +ID 2 08:206A           1.400      .040    6.817    26.825    .
000         
                     ================================================================
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==
                     SUM   09:1002B         13.030     1.703    6.000    63.938    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00012-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    4.780   Curve Number   (CN)= 66.00
| 01:206B       DT= 1.00 |   Ia      (mm)=    4.500   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .110

     Unit Hyd Qpeak  (cms)=    1.660

     PEAK FLOW       (cms)=     .910 (i)
     TIME TO PEAK    (hrs)=    6.033
     DURATION        (hrs)=   12.800, (dddd|hh:mm:)=   0|12:48
     AVERAGE FLOW    (cms)=     .051
     RUNOFF VOLUME    (mm)=   48.831
     TOTAL RAINFALL   (mm)=  112.495
     RUNOFF COEFFICIENT   =     .434
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00013-------------------------------------------------------------------------
---------------
* 1003                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 02:1003              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 01:206B           4.780      .910    6.033    48.831    .
000         
                     +ID 2 09:1002B         13.030     1.703    6.000    63.938    .
000         
                     ================================================================
==
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                     SUM   02:1003          17.810     2.588    6.017    59.883    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00014-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    1.200   Curve Number   (CN)= 71.20
| 03:205        DT= 1.00 |   Ia      (mm)=    2.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .030

     Unit Hyd Qpeak  (cms)=    1.528

     PEAK FLOW       (cms)=     .322 (i)
     TIME TO PEAK    (hrs)=    6.000
     DURATION        (hrs)=   12.250, (dddd|hh:mm:)=   0|12:15
     AVERAGE FLOW    (cms)=     .016
     RUNOFF VOLUME    (mm)=   57.256
     TOTAL RAINFALL   (mm)=  112.495
     RUNOFF COEFFICIENT   =     .509
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
*** WARNING: Time step is too large for value of TP. RV may be ok.  Peak flow could 
be off.         
-------------------------------------------------------------------------------------
--------------
R0004:C00015-------------------------------------------------------------------------
---------------
* 1004                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 04:1004              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 03:205            1.200      .322    6.000    57.256    .
000         
                     +ID 2 02:1003          17.810     2.588    6.017    59.883    .
000         
                     ================================================================
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==
                     SUM   04:1004          19.010     2.906    6.000    59.717    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00016-------------------------------------------------------------------------
---------------
-----------------------
|  ROUTE RESERVOIR -> |    Requested routing time step =  1.0 min.
|  IN>04:1004         |
| OUT<05:BASIN        | =========================  OUTLFOW STORAGE TABLE  ===========
==============
----------------------- OUTFLOW   STORAGE| OUTFLOW   STORAGE| OUTFLOW   STORAGE| 
OUTFLOW   STORAGE
                          (cms)   (ha.m.)|   (cms)   (ha.m.)|   (cms)   (ha.m.)|   (
cms)   (ha.m.)
                           .000 .0000E+00|    .044 .2529E+00|    .421 .4838E+00|   1.
056 .8779E+00
                           .011 .7170E-01|    .080 .3083E+00|    .558 .6088E+00|   1.
662 .9853E+00
                           .019 .1729E+00|    .203 .3652E+00|    .666 .7402E+00|   2.
424 .1096E+01
                           .025 .1992E+00|    .421 .4838E+00|    .691 .7740E+00|    .
000 .0000E+00
 
     ROUTING RESULTS             AREA     QPEAK     TPEAK       R.V.
     ----------------------      (ha)     (cms)     (hrs)       (mm)
     INFLOW > 04:1004          19.010     2.906     6.000     59.717
    OUTFLOW < 05:BASIN         19.010      .558     6.950     59.716

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=   19.207
                   TIME SHIFT OF PEAK FLOW         (min)=    57.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.6090E+00
 
-------------------------------------------------------------------------------------
--------------
R0004:C00017-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .70
| 06:207        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .20          .50
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     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .94          .60
     Length            (m)=      10.00       191.40
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     148.50        55.84
                over (min)        1.00        33.00
     Storage Coeff.  (min)=        .56 (ii)   33.27 (ii)
     Unit Hyd. Tpeak (min)=       1.00        33.00
     Unit Hyd. peak  (cms)=       1.42          .03
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .06          .05           .082 (iii)
     TIME TO PEAK    (hrs)=       5.85         6.45          6.000
     RUNOFF VOLUME    (mm)=     111.49        56.30         68.169
     TOTAL RAINFALL   (mm)=     112.50       112.50        112.495
     RUNOFF COEFFICIENT   =        .99          .50           .606
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00018-------------------------------------------------------------------------
---------------
* 1005                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 07:1005              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 06:207             .700      .082    6.000    68.169    .
000         
                     +ID 2 05:BASIN         19.010      .558    6.950    59.716    .
000         
                     ================================================================
==
                     SUM   07:1005          19.710      .595    6.817    60.016    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
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-------------------------------------------------------------------------------------
--------------
R0004:C00019-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=     .500   Curve Number   (CN)= 44.00
| 08:208        DT= 1.00 |   Ia      (mm)=    5.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .040

     Unit Hyd Qpeak  (cms)=     .477

     PEAK FLOW       (cms)=     .064 (i)
     TIME TO PEAK    (hrs)=    6.000
     DURATION        (hrs)=   12.333, (dddd|hh:mm:)=   0|12:20
     AVERAGE FLOW    (cms)=     .003
     RUNOFF VOLUME    (mm)=   26.825
     TOTAL RAINFALL   (mm)=  112.495
     RUNOFF COEFFICIENT   =     .238
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00020-------------------------------------------------------------------------
---------------
* 1006                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 09:1006              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 08:208             .500      .064    6.000    26.825    .
000         
                     +ID 2 07:1005          19.710      .595    6.817    60.016    .
000         
                     ================================================================
==
                     SUM   09:1006          20.210      .600    6.817    59.195    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
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--------------
R0004:C00021-------------------------------------------------------------------------
---------------
-------------------------------------------------------------------------------------
--------------
R0004:C00002-------------------------------------------------------------------------
---------------
-------------------------------------------------------------------------------------
--------------
R0004:C00002-------------------------------------------------------------------------
---------------
-------------------------------------------------------------------------------------
--------------
R0004:C00002-------------------------------------------------------------------------
---------------
-------------------------------------------------------------------------------------
--------------
R0004:C00002-------------------------------------------------------------------------
---------------
--------------------
| READ STORM       |  Filename: C:\Temp\17-431\191204\SCS_12hr\Hzl12h12.stm          
                                                                                     
                                                                                     
                                 
| Ptotal= 212.00 mm|  Comments: HURRICANE HAZEL REGIONAL STORM (12-hour)             
                                                                                     
                                                                                     
                                 
--------------------
      TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|  
 TIME    RAIN   
     hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  
hh:mm   mm/hr
      0:12   6.000|   2:12   6.000|   4:12  17.000|   6:12  23.000|   8:12  13.000|  
10:12  38.000
      0:24   6.000|   2:24   6.000|   4:24  17.000|   6:24  23.000|   8:24  13.000|  
10:24  38.000
      0:36   6.000|   2:36   6.000|   4:36  17.000|   6:36  23.000|   8:36  13.000|  
10:36  38.000
      0:48   6.000|   2:48   6.000|   4:48  17.000|   6:48  23.000|   8:48  13.000|  
10:48  38.000
      1:00   6.000|   3:00   6.000|   5:00  17.000|   7:00  23.000|   9:00  13.000|  
11:00  38.000
      1:12   4.000|   3:12  13.000|   5:12  13.000|   7:12  13.000|   9:12  53.000|  
11:12  13.000
      1:24   4.000|   3:24  13.000|   5:24  13.000|   7:24  13.000|   9:24  53.000|  
11:24  13.000
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      1:36   4.000|   3:36  13.000|   5:36  13.000|   7:36  13.000|   9:36  53.000|  
11:36  13.000
      1:48   4.000|   3:48  13.000|   5:48  13.000|   7:48  13.000|   9:48  53.000|  
11:48  13.000
      2:00   4.000|   4:00  13.000|   6:00  13.000|   8:00  13.000|  10:00  53.000|  
12:00  13.000
  
-------------------------------------------------------------------------------------
--------------
R0004:C00003-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .30
| 01:201        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .09          .21
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .97          .97
     Length            (m)=      10.00       119.60
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      53.00        48.76
                over (min)        1.00        23.00
     Storage Coeff.  (min)=        .83 (ii)   23.38 (ii)
     Unit Hyd. Tpeak (min)=       1.00        23.00
     Unit Hyd. peak  (cms)=       1.19          .05
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .01          .03           .035 (iii)
     TIME TO PEAK    (hrs)=       9.12        10.17         10.000
     RUNOFF VOLUME    (mm)=     210.95       140.43        155.592
     TOTAL RAINFALL   (mm)=     212.00       212.00        212.000
     RUNOFF COEFFICIENT   =       1.00          .66           .734
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00004-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .50
| 02:202        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
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                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .14          .36
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .80         1.00
     Length            (m)=      10.00       218.20
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      53.00        48.39
                over (min)        1.00        33.00
     Storage Coeff.  (min)=        .88 (ii)   33.03 (ii)
     Unit Hyd. Tpeak (min)=       1.00        33.00
     Unit Hyd. peak  (cms)=       1.15          .03
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .02          .04           .052 (iii)
     TIME TO PEAK    (hrs)=       9.13        10.38         10.000
     RUNOFF VOLUME    (mm)=     210.97       140.43        155.597
     TOTAL RAINFALL   (mm)=     212.00       212.00        212.000
     RUNOFF COEFFICIENT   =       1.00          .66           .734
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00005-------------------------------------------------------------------------
---------------
* 1000                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 03:1000              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 01:201             .300      .035   10.000   155.592    .
000         
                     +ID 2 02:202             .500      .052   10.000   155.597    .
000         
                     ================================================================
==
                     SUM   03:1000            .800      .087   10.000   155.595    .
000        
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   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00006-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    8.01
| 04:203        DT= 1.00 |   Total Imp(%)=   34.30   Dir. Conn.(%)=   25.70
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       2.75         5.26
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .79         2.00
     Length            (m)=     414.00        86.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      53.00        50.49
                over (min)        8.00        23.00
     Storage Coeff.  (min)=       8.29 (ii)   22.97 (ii)
     Unit Hyd. Tpeak (min)=       8.00        23.00
     Unit Hyd. peak  (cms)=        .14          .05
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .30          .67           .954 (iii)
     TIME TO PEAK    (hrs)=      10.00        10.17         10.050
     RUNOFF VOLUME    (mm)=     211.00       141.81        159.596
     TOTAL RAINFALL   (mm)=     212.00       212.00        212.000
     RUNOFF COEFFICIENT   =       1.00          .67           .753
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00007-------------------------------------------------------------------------
---------------
* 1001                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 05:1001              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
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cms)
                      ID 1 03:1000            .800      .087   10.000   155.595    .
000         
                     +ID 2 04:203            8.010      .954   10.050   159.596    .
000         
                     ================================================================
==
                     SUM   05:1001           8.810     1.036   10.000   159.233    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00008-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    2.82
| 06:204        DT= 1.00 |   Total Imp(%)=   14.30   Dir. Conn.(%)=   10.70
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .40         2.42
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=       1.58         2.50
     Length            (m)=     140.00       284.40
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      53.00        45.24
                over (min)        4.00        33.00
     Storage Coeff.  (min)=       3.51 (ii)   32.92 (ii)
     Unit Hyd. Tpeak (min)=       4.00        33.00
     Unit Hyd. peak  (cms)=        .31          .03
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .04          .25           .286 (iii)
     TIME TO PEAK    (hrs)=       9.47        10.38         10.383
     RUNOFF VOLUME    (mm)=     211.00       137.75        145.587
     TOTAL RAINFALL   (mm)=     212.00       212.00        212.000
     RUNOFF COEFFICIENT   =       1.00          .65           .687
*** WARNING: For areas with impervious ratios below 20%, this routine may not be 
applicable.        
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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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--------------
R0004:C00009-------------------------------------------------------------------------
---------------
* 1002A                                                                              
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 07:1002A             |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 05:1001           8.810     1.036   10.000   159.233    .
000         
                     +ID 2 06:204            2.820      .286   10.383   145.587    .
000         
                     ================================================================
==
                     SUM   07:1002A         11.630     1.311   10.050   155.924    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00010-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    1.400   Curve Number   (CN)= 44.00
| 08:206A       DT= 1.00 |   Ia      (mm)=    5.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .810

     Unit Hyd Qpeak  (cms)=     .066

     PEAK FLOW       (cms)=     .085 (i)
     TIME TO PEAK    (hrs)=   11.133
     DURATION        (hrs)=   17.150, (dddd|hh:mm:)=   0|17:09
     AVERAGE FLOW    (cms)=     .018
     RUNOFF VOLUME    (mm)=   80.805
     TOTAL RAINFALL   (mm)=  212.000
     RUNOFF COEFFICIENT   =     .381
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------

C:\Temp\17-431\191204\SCS_12hr\2-CYRSCS.out57

2019-12-04 2:53:02 PM 57/64

R0004:C00011-------------------------------------------------------------------------
---------------
* 1002B                                                                              
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 09:1002B             |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 07:1002A         11.630     1.311   10.050   155.924    .
000         
                     +ID 2 08:206A           1.400      .085   11.133    80.805    .
000         
                     ================================================================
==
                     SUM   09:1002B         13.030     1.370   10.050   147.853    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00012-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    4.780   Curve Number   (CN)= 66.00
| 01:206B       DT= 1.00 |   Ia      (mm)=    4.500   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .110

     Unit Hyd Qpeak  (cms)=    1.660

     PEAK FLOW       (cms)=     .549 (i)
     TIME TO PEAK    (hrs)=   10.000
     DURATION        (hrs)=   12.800, (dddd|hh:mm:)=   0|12:48
     AVERAGE FLOW    (cms)=     .132
     RUNOFF VOLUME    (mm)=  127.254
     TOTAL RAINFALL   (mm)=  212.000
     RUNOFF COEFFICIENT   =     .600
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00013-------------------------------------------------------------------------
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---------------
* 1003                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 02:1003              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 01:206B           4.780      .549   10.000   127.254    .
000         
                     +ID 2 09:1002B         13.030     1.370   10.050   147.853    .
000         
                     ================================================================
==
                     SUM   02:1003          17.810     1.914   10.017   142.324    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00014-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=    1.200   Curve Number   (CN)= 71.20
| 03:205        DT= 1.00 |   Ia      (mm)=    2.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .030

     Unit Hyd Qpeak  (cms)=    1.528

     PEAK FLOW       (cms)=     .149 (i)
     TIME TO PEAK    (hrs)=   10.000
     DURATION        (hrs)=   12.250, (dddd|hh:mm:)=   0|12:15
     AVERAGE FLOW    (cms)=     .038
     RUNOFF VOLUME    (mm)=  141.011
     TOTAL RAINFALL   (mm)=  212.000
     RUNOFF COEFFICIENT   =     .665
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
*** WARNING: Time step is too large for value of TP. RV may be ok.  Peak flow could 
be off.         
-------------------------------------------------------------------------------------
--------------
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R0004:C00015-------------------------------------------------------------------------
---------------
* 1004                                                                               
                                                                                     
                                                                                     
 
------------------------
| ADD HYD              |
| 04:1004              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 03:205            1.200      .149   10.000   141.011    .
000         
                     +ID 2 02:1003          17.810     1.914   10.017   142.324    .
000         
                     ================================================================
==
                     SUM   04:1004          19.010     2.063   10.000   142.242    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00016-------------------------------------------------------------------------
---------------
-----------------------
|  ROUTE RESERVOIR -> |    Requested routing time step =  1.0 min.
|  IN>04:1004         |
| OUT<05:BASIN        | =========================  OUTLFOW STORAGE TABLE  ===========
==============
----------------------- OUTFLOW   STORAGE| OUTFLOW   STORAGE| OUTFLOW   STORAGE| 
OUTFLOW   STORAGE
                          (cms)   (ha.m.)|   (cms)   (ha.m.)|   (cms)   (ha.m.)|   (
cms)   (ha.m.)
                           .000 .0000E+00|    .044 .2529E+00|    .421 .4838E+00|   1.
056 .8779E+00
                           .011 .7170E-01|    .080 .3083E+00|    .558 .6088E+00|   1.
662 .9853E+00
                           .019 .1729E+00|    .203 .3652E+00|    .666 .7402E+00|   2.
424 .1096E+01
                           .025 .1992E+00|    .421 .4838E+00|    .691 .7740E+00|    .
000 .0000E+00
 
     ROUTING RESULTS             AREA     QPEAK     TPEAK       R.V.
     ----------------------      (ha)     (cms)     (hrs)       (mm)
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     INFLOW > 04:1004          19.010     2.063    10.000    142.242
    OUTFLOW < 05:BASIN         19.010     1.687    11.033    142.238

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=   81.779
                   TIME SHIFT OF PEAK FLOW         (min)=    62.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.9890E+00
 
-------------------------------------------------------------------------------------
--------------
R0004:C00017-------------------------------------------------------------------------
---------------
--------------------------
| CALIB STANDHYD         |   Area    (ha)=     .70
| 06:207        DT= 1.00 |   Total Imp(%)=   28.60   Dir. Conn.(%)=   21.50
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .20          .50
     Dep. Storage     (mm)=       1.00         5.00
     Average Slope     (%)=        .94          .60
     Length            (m)=      10.00       191.40
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      53.00        48.27
                over (min)        1.00        36.00
     Storage Coeff.  (min)=        .84 (ii)   35.51 (ii)
     Unit Hyd. Tpeak (min)=       1.00        36.00
     Unit Hyd. peak  (cms)=       1.18          .03
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .02          .06           .071 (iii)
     TIME TO PEAK    (hrs)=       9.13        10.45         10.450
     RUNOFF VOLUME    (mm)=     210.99       140.43        155.598
     TOTAL RAINFALL   (mm)=     212.00       212.00        212.000
     RUNOFF COEFFICIENT   =       1.00          .66           .734
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  70.0    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.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00018-------------------------------------------------------------------------
---------------
* 1005                                                                               
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------------------------
| ADD HYD              |
| 07:1005              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 06:207             .700      .071   10.450   155.598    .
000         
                     +ID 2 05:BASIN         19.010     1.687   11.033   142.238    .
000         
                     ================================================================
==
                     SUM   07:1005          19.710     1.753   11.000   142.709    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00019-------------------------------------------------------------------------
---------------
--------------------------
| CALIB NASHYD           |   Area    (ha)=     .500   Curve Number   (CN)= 62.00
| 08:208        DT= 1.00 |   Ia      (mm)=    5.000   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .040

     Unit Hyd Qpeak  (cms)=     .477

     PEAK FLOW       (cms)=     .055 (i)
     TIME TO PEAK    (hrs)=   10.000
     DURATION        (hrs)=   12.333, (dddd|hh:mm:)=   0|12:20
     AVERAGE FLOW    (cms)=     .013
     RUNOFF VOLUME    (mm)=  118.146
     TOTAL RAINFALL   (mm)=  212.000
     RUNOFF COEFFICIENT   =     .557
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00020-------------------------------------------------------------------------
---------------
* 1006                                                                               
                                                                                     
                                                                                     
 
------------------------
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| ADD HYD              |
| 09:1006              |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     
DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (
cms)
                      ID 1 08:208             .500      .055   10.000   118.146    .
000         
                     +ID 2 07:1005          19.710     1.753   11.000   142.709    .
000         
                     ================================================================
==
                     SUM   09:1006          20.210     1.795   11.000   142.102    .
000        
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------
--------------
R0004:C00021-------------------------------------------------------------------------
---------------
--------------------
| FINISH           |
--------------------
-------------------------------------------------------------------------------------
--------------
*************************************************************************************
**************
     WARNINGS / ERRORS / NOTES
     -------------------------
R0001:C00008  CALIB STANDHYD                                                         
               
*** WARNING: For areas with impervious ratios below 20%, this routine may not be 
applicable.        
R0001:C00014  CALIB NASHYD                                                           
               
*** WARNING: Time step is too large for value of TP. RV may be ok.  Peak flow could 
be off.         
R0002:C00008  CALIB STANDHYD                                                         
               
*** WARNING: For areas with impervious ratios below 20%, this routine may not be 
applicable.        
R0002:C00014  CALIB NASHYD                                                           
               
*** WARNING: Time step is too large for value of TP. RV may be ok.  Peak flow could 
be off.         
R0003:C00008  CALIB STANDHYD                                                         
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*** WARNING: For areas with impervious ratios below 20%, this routine may not be 
applicable.        
R0003:C00014  CALIB NASHYD                                                           
               
*** WARNING: Time step is too large for value of TP. RV may be ok.  Peak flow could 
be off.         
R0004:C00008  CALIB STANDHYD                                                         
               
*** WARNING: For areas with impervious ratios below 20%, this routine may not be 
applicable.        
R0004:C00014  CALIB NASHYD                                                           
               
*** WARNING: Time step is too large for value of TP. RV may be ok.  Peak flow could 
be off.         
R0004:C00008  CALIB STANDHYD                                                         
               
*** WARNING: For areas with impervious ratios below 20%, this routine may not be 
applicable.        
R0004:C00014  CALIB NASHYD                                                           
               
*** WARNING: Time step is too large for value of TP. RV may be ok.  Peak flow could 
be off.         
   Simulation ended on 2019-12-04     at 14:48:40
=====================================================================================
==============

C:\Temp\17-431\191204\SCS_12hr\2-CYRSCS.out64

2019-12-04 2:53:02 PM 64/64



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

 
 
 

 

APPENDIX D 
 

 
GEOTECHNICAL INVESTIGATION & 
HYDROGEOLOGICAL EVALUATION 



















































































 
 

AZIMUTH ENVIRONMENTAL CONSULTING, INC.   
 
 

 
 
 
 
 
 
 
 
 

Hydrogeological Impact Assessment 
 

Innisfil Executive Estates Phase 2 
 

Town of Innisfil, Ontario 
 
 
 
 
 
 
 
 
 
 
 

Prepared for: 
1820839 Ontario Ltd. 

 
 

Prepared by: 
Azimuth Environmental 

Consulting, Inc. 
 
 

June 2020 
 

AEC 17-069 
 
 
 
 
 
 



 

642 Welham Road, Barrie, Ontario  L4N 9A1 
telephone: (705) 721-8451 • fax: (705) 721-8926 • info@azimuthenvironmental.com • www.azimuthenvironmental.com 

 
June 18, 2020 

AEC 17-069
 
1820839 Ontario Ltd. 
950 Shoreview Drive 
Innisfil, Ontario   
L9S 5A7 
 
Attention: Wayne Ezekiel 
 
Re: Hydrogeological Impact Assessment 
 Innisfil Executive Estates Phase 2 

 Block 39 and 41, R.P. 51M-1045,  
 Town of Innisfil, County of Simcoe 
 
Dear Mr. Ezekiel: 
 
Azimuth Environmental Consulting, Inc. (Azimuth) is pleased to provide our 
Hydrogeological Impact Assessment for a property located in the Village of Stroud, 
Town of Innisfil, ON (the “Site”).  This work is intended to support a Draft Plan of 
subdivision for the Innisfil Executive Estates Phase 2 (IEE Phase 2) development. 
 
This evaluation focuses on the existing soil and ground water regime underlying the Site 
and the potential for the proposed development to impact the existing conditions. Our 
evaluation also includes a Reasonable Use Policy (RUP) assessment update in addition to 
a Water Balance evaluation to support the development of 21 lots on the above noted 
Site.  Our assessments only addresses the Phase 2 lands, as the Phase 1 lands were 
previously evaluated and approved.  Phase I lands were developed implementing 8 lots 
with tertiary treatment. 
 
Based on the results of our analysis, it is concluded that the environmental conditions 
upon the Site will allow up to 21 residential lots to be developed in compliance with the 
Lake Simcoe Regional Conservation Authority (LSRCA’s) Water Budget 
Policies/standards as well as the Ministry of the Environment Conservation and Parks 
(MECP's) RUP. This is contingent on the use of tertiary treatment technology for all 21 
IEE Phase 2 lots and 8 IEE Phase 1 lots. 
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If you have any questions or require further information, please do not hesitate to call the 
undersigned.   
 
Yours truly, 
AZIMUTH ENVIRONMENTAL CONSULTING, INC. 
 
 
 
 
Jackie Coughlin, B.A.Sc., P.Eng.   Jennifer Millington, M.A.Sc., P.Geo. 
Senior Environmental Engineer   Hydrogeologist 
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1.0 INTRODUCTION 
Azimuth Environmental Consulting (Azimuth) was retained by1820839 Ontario Ltd. to 
complete a Hydrogeological Impact Assessment to support a Draft Plan of Subdivision 
for 21 lots for the Innisfil Executive Estate Phase 2 (IEE Phase 2) development.  This 
study only addresses the Phase 2 lands, as the Phase 1 lands were previously evaluated 
and approved. 
 
The purpose of this assessment is to characterize the existing hydrogeological conditions 
at the Site and the potential for the proposed IEE Phase 2 development to impact the 
existing environmental conditions including the potential for adverse effects from the 
proposed new sewage systems on local ground water resources. 
 
A portion of the Site is considered a Significant Ground Water Recharge Area (SGRA) 
and the entire Site is considered a Highly Vulnerable Aquifer (HVA).  The Site is also 
located within a Wellhead Protection Area D (WHPA-D) but is not in a WHPA-Q1 or 
WHPA-Q2.  The Site is within 500m of a municipal well and is within the 25-year 
Capture Zone Boundary. Due to the Site’s classification as a Major Development and its 
location within a SGRA, it is subject to the LSRCA’s Water Budget policy and therefore 
a water balance was completed for the Site.Given that the proposed development is 
located within the WHPA-D boundary of a municipal well field, conformity with Source 
Water Protection and the Clean Water Act has also been evaluated as part of this work. 
 
The remainder of this report presents the background information and provides the results 
of our evaluation and associated conclusions and recommendations. 

2.0 BACKGROUND 
The Site is located on the east boundary of the community of Stroud.  The legal 
description of the Site is Block 39 and 41, Plan 51M-1045 (Part of Lot 17, Concession 
10, in the former Geographic Township of Innisfil, Town of Innisfil, County of Simcoe, 
Ontario) (Figure 1).   
 
The first phase of the IEE development ("IEE Phase 1")was approved in 2015 by the 
Town of Innisfil and included 38 single detached residential lots, internal roadways, a 
stormwater management block (Block 42) and two vacant blocks (Block 41 and 39) 
designated for future development (Figure 2).   
 
The second phase of the IEE development ("IEE Phase 2") consists of future 
development Blocks 39 and 41 (4.78 hectares / 11.81 acres) which will be subdivided for 
the creation of 21 single detached residential lots (Figure 3).  The Phase 2 draft plan also 
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includes an internal roadway from Robinson Avenue (0.569 hectares/1.406 acres), 
appropriate buffers from the Metrolinx railway line (0.385ha/0.951aces), and the berm 
area to be transferred to the Town of Innisfil (0.222 ha. / 0.547 ac).  Each lot will 
incorporate tertiary treatment with inground disposal of the treated effluent.  Water 
supply will be provided from the Town of Innisfil. 
 
As part of IEE Phase 1 development, Azimuth completed a Reasonable Use Policy (RUP) 
assessment for the IEE Phase 1development.  The RUP assessment was accepted and 
resulted in the approval of 38 residential lots on conventional treatment systems 
(Azimuth, 2011).  The RUP assessment has since been updated to reflect the IEE Phase 2 
development for 21 lots.  The ability to meet the MECP's RUP for the proposed 
development is contingent on the use of tertiary treatment technology for Phase 2 and the 
use of tertiary treatment units (TTU's) on 8 lots in the previously approved IEE Phase 1 
development. TTU’s have now been installed on Lots 8 in the IEE Phase 1 subdivision 
(Appendix D).The updated RUP assessment is provided in Section 6.0 of this report. 
 
2.1 Adjacent Land use 

Adjacent land use consists of existing single detached residential development to the 
south and west within the Village of Stroud (and includes the IEE Phase 1 residential 
subdivision), agricultural farm land to the north, the Metrolinx Railway to the east, and 
agricultural farm land and some rural residential dwellings to the east situated outside the 
settlement area boundary of Stroud)..  There is one single detached residential dwelling 
(Robertson residence) located adjacent the southwest corner of the IEE Phase 2 
development.  
 
2.2 Information Sources 

Our assessment considered available literature data / technical reports for the Site as well 
as the completion of an on-Site field program (i.e., soil, ground water monitoring).  
Information provided by the following sources was utilized in the course of this 
evaluation: 
 

 Reasonable Use Assessment IEE Phase 1 (Azimuth, 2011); 
 Geotechnical Investigation (Terraprobe, 2011); 
 Functional Servicing and Storm Water Management Report (WMI Engineering, 

(2020); 
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3.0 ENVIRONMENTAL SETTING 
3.1 Physiography and Soils 

Physiographically, Chapman and Putnam (1984) define the Site as part of a region known 
as the Peterborough Drumlin Fields.  Most of this region is located to the south and east 
of Lake Simcoe, although the Site is within the western edge of a smaller portion of the 
drumlin field located just south of Kempenfelt Bay. 
 
The Soil Map of Simcoe County (Canada Department of Agriculture, 1959) defines the 
surficial soils as part of “Bondhead Sandy Loam” that is grey, calcareous and exhibits 
good drainage characteristics.  The Quaternary Geology Map of Ontario (Barnett, et al., 
1991) states that the main surficial soil unit is classified as “Newmarket Till”, which 
generally consists of a sandy silt to silt matrix containing moderate to high levels of 
carbonate and clasts. 
 
Although the majority of Stroud is serviced by a municipal drinking water system, a 
review of the local MECP well records and the 2004 Golder South Simcoe Ground Water 
(SSGW) Study for the Town of Innisfil (Stroud) was undertaken to compile supporting 
hydrogeological data for the Site.  The stratigraphic descriptions provided in water well 
records acquired from the MECP records indicate a surficial layer of sand, silty sand and/ 
or sand clay mixtures (<10m), underlain by a fine to medium sand layer (10-25m thick).  
Below the fine to medium sand are moderately thick, alternating clayey/ sandy silt and 
fine grain sand/ sand gravel mixtures which extend to >60 metres below ground surface 
(Golder et al., 2004).   
 
3.2 Topography and Site Drainage 

The local topography of the area is defined as smooth to gently sloping.  The Site has no 
marked relief, with a majority of the development sloping to the southeast towards the 
stormwater management pond situated adjacent along the south boundary of the IEE 
Phase 2 development.  Elevations range from ~275metres above sea level (m asl) to ~268 
m asl across the Site. 
 
Shallow ground water on the Site would be controlled by the topography and thus would 
flow in a southeasterly direction towards the storm water management pond.  Regional 
ground water flow is towards Lake Simcoe. 
 
3.3 Hydrogeology 

3.3.1 Municipal Supply 

The SSGW Study for the Town of Innisfil (Golder et al., 2004) indicates the presence of 
two shallow aquifers (A1 and A2) and two (2) deep aquifers (A3 and A4) within the 
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general area of Innisfil.  The majority of the municipal water supply systems in Innisfil 
utilize the deeper aquifer units, which are typically found at elevations below 200m asl.  
 
Flow in the upper aquifer system is primarily influenced by the local topography and 
drainage and flow in the lower aquifer systems are influence by the bedrock topography 
and the regional hydrogeological features. 
 
The Golder et al., (2004) report provides greater detail of the Site because of it location 
relative to the Stroud municipal wells. As shown in Figure 9.2.2 of the South Simcoe 
Ground Water (SSGW) Study, the shallow aquifer system (A1/A2) is present at 
elevations above 200 m asl within the vicinity of the study area and the deeper aquifer 
system is present at ~155-195 m asl (A3).  The shallow aquifer system is composed of 
fine grained sand and/or sand and gravel and is separated by a ~20-30m thick confining 
layer consisting of clayey silt, clay and sandy silt and clay.  Aquifer A3 is separated from 
A2 by a 20-30m thick silt and clayey confining layer. 
 
The Stroud municipal drinking water system obtains its water from two (2) municipal 
wells (Wells 2 and 3) both of which pump from regional Aquifer A3 which is reportedly 
overlain by 60m or more of till material with intervening aquifers as described above 
(Golder et al., 2004).  
 
3.3.2 Private Wells 

At this property and in the general area of Stroud, the shallow aquifer is not the preferred 
potable water source because of potential connections to surface contaminant sources 
from septic beds located upgradient of the Site.  As such, the deeper aquifer system is 
primarily used to supply water in the Village of Stroud.   
 
The closest private well to the Phase 2 development is located on the Robertson property, 
adjacent the southwest corner of the IEE Phase 2 development.  According to the well 
record, the well is 23.2m deep and consists of 3m of layer of sand overlying 7m of clay 
overlying 12.5 m sand (see Figure 6).   
 
A well survey of the area downgradient of the Site was completed by Azimuth however 
mapping provided by InnServices indicates that servicing is provided along Victoria 
Street (west of the tracks), thus many of the dwellings to the south of the Site are 
presumed to be connected to the municipal drinking water system.  Most of the wells 
(existing or otherwise decommissioned) are between 20-50 years old and target or 
previously targeted the shallow or intermediate aquifer at an average depth of 18m bgs. 
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There are a few dwellings situated east of the railway line.  Mapping indicates that the 
closest well to the Site would be located~60m to the east of the Site however no 
information could be obtained about the location and/ or type of well from the owner and/ 
or MECP well record database.  The next closest well is a drilled well located ~150m to 
the east-southeast however no information could be obtained from the MECP well record 
database.  In general, most of the drilled wells in this area are old (1960's) and appear to 
have been previously dug wells according to the well records.  Well depths range 
between 12.8m and 33.5m bgs. 

4.0 HYDROGEOLOGY EVALUATION 
4.1 Soil Investigations 

Previous soils investigations which included the IEE Phase 1 development were 
completed by Geospec Engineering Ltd. (Geospec) in 2010.  As part of these field 
investigations a total of eight (8) boreholes (BH-1 thru BH-9) were excavated to between 
3.3 and 5.2 m bgs.  Three boreholes were retrofitted as wells (i.e., G-3, G -8 and G-9).   
 
Five of the excavations (BH-1 thru BH-8) were completed within the IEE Phase 1 
development lands; and two excavations (BH-7 and BH -9) were completed within the 
IEE Phase 2 development lands including testwellG-9.  Test well G-9 (now abandoned) is 
located within the centre part of IEE Phase 2 and is ~5.2m deep.  BH-7 was located in the 
southwest corner of the Phase 2 area and is 5m deep (Figure 4). 
 
The surficial soil descriptions provided by Geospec indicate a silt & sand/ sand & silt till 
in the IEE Phase 1 area and a silt till with some sand and gravel underlain by sand and silt 
deposits in the southeast part of the Site.  Perched ground water conditions were noted in 
the southeast part of the Site (Geospec, 2011). 
 
In support of the Phase 2 development plan, supplementary test pitting and soil sampling 
was completed by Azimuth in October 2017 and in March 2018.  The purpose of the soil 
sampling was to identify the native soils, as well as the presence or absence of a shallow 
ground water table within the IEE Phase 2 lands.   
 
A total of thirteen test pits (TP-1 through TP-13) were excavated to ~ 3m bgs, seven (7) 
of which were retrofitted with a standpipe for the purposes of monitoring shallow water 
table conditions.  Test pits 1through 5were excavated within the north to the central part 
of Site and TP- 6 through TP-13 were excavated within the south part of the Site.  Water 
levels were monitored at seven locations and at Geospec's Test well G-9. 
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The overburden soils in the north part of the Site can be described as silty sand and 
gravel.  The overburden soils in the south part of the Site can be described as sand with a 
trace of silt. Ground water was not observed in any of Azimuth's test pits. 

4.1.1 Grain Size Analysis 

At the conclusion of Azimuth’s field investigation, nine representative surficial soil 
samples were submitted to Terraprobe for grain size analysis and permeability testing 
(‘T’ time).  The purpose of this testing is to characterize the grain size distribution for the 
shallow overburden soils, as well as to determine an estimated infiltration rate (‘T’ time)/ 
permeability rate for use in the design of the future septic beds.   
 
The location of the test pits is provided on Figure 4 and the grain size reports are 
provided in Appendix B.  The permeability of the native materials varies somewhat 
across the Site from a lower permeability soil being observed in the north half to a much 
higher permeable soil observed in the south half.  Percolation rates ranged between 45-
50min/cm at two locations within the north part and between 2-12min/cm at the seven 
remaining locations. 
 
Table 1:  Soil Summary 

Location Depth 
m bgs 
(feet) 

Unified Soil 
Classification 

Soil Description T-Time 
(min/cm) 

TP-1 0.6(2) SM Silty Sand, some Clay, trace gravel 45-50  
TP-3 0.6(2) SM Silty Sand, trace gravel, trace silt 2-4  
TP-4 0.9 (1) SW-SP Gravelly sand, trace silt 4-6 
TP-6 0.6(2) SM Silty Sand, some Clay, trace gravel 45-50 
TP-7 1.8 (6) SP Sand with trace silt, trace gravel 3-5 
TP-8 1.8 (6) SW-SP Sand and Gravel with trace silt  2-4 
TP-10 1.8 (6) SP Sand with trace silt, trace gravel 4-6 
TP-11 1.0 (3) SW-SP Sand with some silt, some gravel 10-12 
TP-12 1.2 (4) SP Sand with trace silt, trace gravel 4-6 

 
4.1.2 Ground Water Monitoring 

Ground water monitoring was completed at seven monitoring locations (TW-1 through 
TW-7) as well as at Terraprobe's existing monitoring well location (G9) between October 
6, 2017 to August 29 2018.  This includes manual measurements taken in March, April, 
and June 2018 to capture high water table conditions during spring freshet.  With the 
exception of TW-3, TW-6, TW-7 and G9, all monitoring locations were dry (Figure 5). 
 
In that regard, the water level was measured at depths between 1.7 and 4.3m bgs.  The 
highest water levels were observed in March 2018at TW-3, TW-6, and TW-7 and April 
2018at G9 (Table 2).  It is noted that upon installation, the end cap of TW-6 and TW-7 
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was not punctured to allow for the drainage of collected water.  This technique was 
applied for the remaining well locations.  Since these two locations were the only wells to 
have recorded water levels in March, and since the recorded water level was less than 
10cm above the base of the well (i.e. within the well cap and not within the screen as 
water within the screen has migrated back into the overburden), these measurements are 
not considered representative of the water table elevation.  The high water level condition 
is therefore considered to be the levels measured in April, which are shown in red text 
and bold in Table 2.  
 
Table 2:  Ground Water Level Measurements 

Monitoring 
Location 

Location 
Relative to Site 

Boundary 

Well 
Depth 
(mbgs) 

Ground 
Elevation 

(masl) 

March 7, 
2018 

mbgs/masl 

April 26, 
2018  

mbgs/masl 

June 12, 
2018  

mbgs/masl 
TW-1 North 2.75 272.0 dry / <269.3 dry / <269.3 dry / <269.3 
TW-2 Central 

northwest 
2.83 272.5 dry / <269.7 dry / <269.7 dry / <269.7 

TW-3 Central west 2.61 272.0 dry / <269.4 1.91 / 270.1 dry / <269.4 
TW-4 Southwest 2.60 269.0 dry / <266.4 dry / <266.4 dry / <266.4 
TW-5 Central east 2.20 270.0 dry / <267.8 dry / <267.8 dry / <267.8 
TW-6 Central east 2.95 268.0 2.93 / 265.1 dry / <265.1 dry / <265.1 
TW-7 Southeast 3.10 267.5 3.03 / 264.5 dry / <264.4 dry / <264.4 
G9** Center of Site 5.13 271.4 3.61 / 267.8 1.70 / 269.7 4.33 / 267.1 

** Terraprobe well, 2011 

 
Water level measurements are expected to fluctuate seasonally, particularly during 
periods of high precipitation and spring runoff.  The presence of high water at TW-3 and 
G9 may indicate the presence of a localized perched condition.  Based on the above, 
ground water control measuring during excavations may be required during foundation 
construction if work is completed in the spring.  It is therefore recommended that 
construction occur in the dry summer months to reduce or eliminate the need for 
temporary dewatering. 

5.0 WATER BALANCE 
In order to determine the potential changes to the natural ground water recharge 
conditions, a pre- and post-development water balance assessment has been completed 
using the Thornthwaite and Mather method (1957).  This method evaluates 
evapotranspiration based on precipitation and temperature.  Residual soil saturation is a 
function of topography and soil type.  Monthly data are tabulated from daily average 
temperature and precipitation, and the water budget is a continuous calculation over the 
period of record.  To clarify, the method and the approach used by many individuals in 
examining infiltration resets annual conditions (moisture deficit, snow storage, etc.) over 
the winter months because of the general lack of infiltration during the frost period.  
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However, we maintain those records and carry them forward from month to month during 
the entire period of record. 
 
Values were determined on a monthly basis, compiled from daily Environment Canada 
meteorological data station located in Barrie, Ontario between 1970 and 2017 (Station ID 
6110557).  The calculations are based on the average conditions during this period; the 
average precipitation was 908 mm, rainfall was 655 mm, evapotranspiration was 484 mm 
and the surplus was 424 mm. 
 
5.1 Land Use 

5.1.1 Pre-Development 

The entire pre-development Site area can be classified as meadow land use (Table 3). 
 

Table 3: Pre Development Area Classification 
Land Use Land Area (m2) 
Meadow 47,800 

TOTAL 47,800 
  

 
Land within the pre-development scenario is considered 0% impervious.   
 
5.1.2 Post-Development 

Land within the post-development Site is considered landscaped grass, driveway, roads, 
sidewalk, and structures.  The post-development land area is summarized in the below 
Table 4: 
 

Table 4: Post-Development Area Classification 
Land Use Land Area (m2) 
Landscaped Grass 39,322 
Driveways 1,320 
Roads 2,438 
Sidewalk 540 
Structures 4,180 

TOTAL 47,800 
  

 
Land within the post-development scenario is considered 18% impervious.  The 
impervious area is associated with the structures, driveways, sidewalks, and internal 
roads. 
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5.2 Infiltration 

Infiltration factors for the Site were estimated based on the underlying soil, local 
topography, and ground cover as per Table 2 of the Ministry of Environment and Energy 
(MOEE) Hydrogeological Technical Information Requirements for Land Development 
Applications (1995).   
 
The soil variable factor was determined by taking into account information obtained from 
the previous field programs completed for the Site (Section 4.1.1).  This information 
confirms that the surficial material is composed primarily by a silt/sand material. 
 
The infiltration factors utilized in the water balance assessment are summarized in Table 
5 below.   
 
Table 5: Summary of Pervious Land Infiltration Factor 
Land Use Infiltration Factor Assumption 
Meadow 0.65 Rolling land, sand/silt soil, meadow land 
Landscaped 0.60 Rolling land, sand/silt soil, lawn 

 
5.2.1 Pre-Development 

Pre-development infiltration was determined by multiplying the annual average surplus 
amount, the area of each land use, and the infiltration factor for each land use.  The pre-
development annual infiltration is therefore 13,174 m3/year from meadow land 
(Appendix C). 
 
5.2.2 Post-Development 

Post-development infiltration (without mitigation) was determined by multiplying the 
annual average surplus amount, the area of each land use, and the infiltration factor for 
each land use.  The post-development annual direct infiltration is therefore 10,004 
m3/year from landscaped grass.  There is therefore a decrease in infiltration of 3,170 
m3/year from pre- to post-development without mitigation which represents 24%.  
 
As noted above, the Site is considered a HVA and SGRA within a WHPA-D.  Sites 
located within a HVA may have restrictions on the type or location of LIDs employed for 
additional infiltration.  However, since the Site is considered low density residential, it is 
our understanding that there are no applicable infiltration restrictions. 
 
Additional infiltration will be gained by directing rooftop runoff toward the adjacent 
grass surface.  There is approximately 4,180 m2 of rooftop area which will contribute to 
indirect infiltration.  The infiltration volume for rooftop downspouts is determined by 
multiplying the area (4,180 m2) by the annual rainfall (655 mm) by the infiltration 
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coefficient of the receiving land use (0.60) and by 80% to account for a 20% 
evapotranspiration factor.  The total infiltration gained through this method is 1,314 
m3/year.  This brings the total infiltration to 11,318 m3/year in the post-development 
(with mitigation) scenario which leaves a deficit of 1,856 m3/year. 
 
Through consultation with WMI & Associates Limited it is our understanding that a grass 
swale network will be used around the perimeter of the proposed development to capture 
runoff and convey this water to the storm water management pond.  It is assumed that the 
majority of overland flow within the Site will be conveyed toward this feature. 
 
Grain size analysis was completed at numerous locations across the Site (Section 4.1.1).   
Percolation rates ranged between 45-50min/cm at two locations within the north part and 
between 2-12min/cm at the seven remaining locations.  Due to the variability in material, 
a conservative value of 45 min/cm (or 320 mm/day) was utilized for swale infiltration.   
 
The water balance currently has a deficit of 1,856 m3/year. If it is assumed that 
infiltration within the swale network will occur over 15 days, then the grass swale will be 
required to cover an area of 772 m2.  This was determined by dividing the required 
volume (1,856 m3) by the length of infiltration (15 days), and by the infiltration rate (320 
mm/day).  The swale area was then multiplied by a conservative factor of 2.  This 
represents a swale 1m by 772m long or 2m by 386m long swale network.  This 
methodology assumes that the swale will be positioned so that it can collect the majority 
of runoff from the Site and that the runoff is available for infiltration.  It is our 
understanding that this will be considered/ incorporated by WMI & Associates Limited 
into the storm water design.   
 
Based on the information summarized in Section 4.1.2 the high water level at the Site is 
at maximum 1.7 mbgs.  Significant grading is not anticipated prior to development.  
Since the incorporated LIDs will occur at the ground surface there is at least a 1m vertical 
separation between the high ground water table and the proposed LIDs (rooftop diversion 
and conveyance swale). 
 
5.2.3 Water Balance Summary 

Using the climate model data and calculations mentioned above, the following pre and 
post-development infiltration values have been summarized (Appendix C). 
 
Ground water infiltration at the Site could decrease by up to approximately 24% if no 
mitigation measures are employed.  This reduction is based on the creation of impervious 
surfaces associated with driveways, sidewalks, roads, and structures.  The 24% reduction 
equates to approximately 3,170 m3/year.    
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The reduction is eliminated when mitigative strategies are employed (i.e. rooftop 
diversion and swale conveyance network.  The LIDs account for an additional 3,170 m3 
of infiltration per year, which brings the total post-development infiltration volume to 
match the pre-development infiltration volume.  As such, the water balance for the Site 
meets the Lake Simcoe Region Conservation Authority (LSRCA) requirements. 
 
5.3 Well Head Protection Areas 

As indicated in Section 4.2 of the Town of Innisfil’s Official Plan, well head protection 
areas were defined in the South Simcoe Ground Water Study (2004).  The study 
identifies areas around municipal wells susceptible to ground water contamination.   
 
As presented in Figure 9.6.1 of the South Simcoe Ground Water Study, the proposed 
development is located within the “25-year capture zone boundary” of the Stroud 
municipal well field.  Although the Site is located in close proximity to these wells, the 
capture zone extends to the southeast, which would indicate that the subject development 
property is downgradient of the municipal well locations.   
 
Furthermore, the Stroud water supply system obtains its water from regional Aquifer A3 
which is less than 200 m asl and is overlain by ~60 m of till material (Golder et al, 2004).    
The SSGW study also indicates that the capture zones for the Stroud well field are 
completely within a medium vulnerability area (Golder et al., 2004); however, the 
vulnerability is more representative of the shallow unconfined aquifer and does not 
reflect the 60 m thick aquitard that exists between the shallow aquifer and the municipal 
aquifer.   

6.0 GROUND WATER / RUP ASSESSMENT 
As part of the IEE Phase 1 development, Azimuth completed a Reasonable Use Policy 
(“RUP”) assessment for the entire parcel of land.  The RUP assessment was accepted and 
resulted in the approval of 38 residential lots, each serviced by a conventional treatment 
system (Azimuth, 2011).  The RUP assessment is now being updated as part of this 
Report to reflect the IEE Phase 2 development containing 21 lots.  The ability to meet 
RUP is contingent on the use of tertiary treatment units (TTUs) for all 21 lots and the 
installation of TTUs on 8 lots located within the previously approved IEE Phase 1 
subdivision. TTU permits for the applicable Phase 1 lots are provided in Appendix D.  
 
Tertiary treatment technology can reduce nitrate concentrations to between 15 – 25mg/L 
(NO3-N) with an average 20mg/L depending on the technology used.  In this case, a 
Norweco’s Hydro-Kinetic FEU system is considered a typical system that could be used, 
reporting a removal rate of 67% for total nitrogen.  For the purposes of demonstrating 
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compliance with the RUP, the calculations include 21 Phase 2 TTUs, 8 Phase 1 TTUs 
and 30 Phase 1 conventional septic systems. 
 
6.1 Private Well Evaluation 

The primary focus of the ground water assessment is on impacts to off -site downgradient 
wells from septic beds.  The closest private well to the IEE Phase 2 development is 
located on the Robertson property, located near the southwest corner of the Phase 2 
development.  The drilled well is located within the northwest corner of the Robertson 
property (Figure 6).  The target aquifer is overlain with 7 m of clay which should be 
sufficient to protect this well from surface water contaminants, however sampling would 
be required to confirm this assumption.   
 
According to the MECP well database, there are a number of wells located along Victoria 
Street to the south and southeast of the Site.  Most of these wells (existing or otherwise 
decommissioned) are between 20-50 years old and target or previously targeted the 
shallow or intermediate aquifer at an average depth of 18m bgs.  Although mapping from 
InnServices illustrates some of the dwellings along Victoria Street are municipally 
serviced, there are 2 dwellings located immediately adjacent Lots 20 and 21 of the IEE 
Phase 2 development that may not be municipally serviced (See Figure 6).  No wells 
could be observed at the front or rear of these properties however the aerial imaging 
suggests that septic beds are located within the rear of these lots thus any wells (if 
present) would be located along the front or side of the dwelling to adhere to the 
minimum Ontario Building Code (OBC) setbacks between wells and septic systems (i.e., 
15m-30m).  If wells do exist on these properties, the proposed septic beds on Lots 20 and 
21 can be strategically placed to maximize OBC setbacks between the proposed bed 
locations and any off site wells. 
 
For the remainder of the Site, the treated effluent discharging to the proposed disposal 
beds would flow with shallow ground water in a southeasterly direction.  Most of the 
wells along Victoria Street (if present) would also be located at the front of these 
properties (>100m away from the Phase 2 property), to maximize wells setbacks from 
their own septic systems located within the rear of these properties.  Any wells situated 
on the east side of the railway line are more transgradient to the flow of ground water 
from the Phase 2 Site therefore impacts would not be anticipated. 
 
6.2 Reasonable Use Policy Assessment 

A ground water assessment is typically evaluated within the scope of the MECP 
Reasonable Use Policy (RUP Procedure B-7-1), the 2008 MECP Guideline for Sewage 
Works (MECP, 2008) and/ or MECP Procedure D-5-4 (MECP, 1996). The RUP 
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describes acceptable levels of parameters that are permitted to reach the downgradient 
property boundary in the ground water regime.   
 
In general, RUP is only applicable to large sewage works with a point source discharge 
(i.e., treatment systems that generate >10,000 Lpd).  As the sewage volumes for each lot 
are significantly less than 10,000 Lpd, they are regulated under the OBC.  Therefore, 
RUP does not strictly apply in this case however can be used as a guide to determine 
concentration levels at the downgradient property boundary and evaluate any undesirable 
environmental impacts from sewage disposal systems.   

6.2.1 RUP Assumptions 

The following assumptions were used in the RUP evaluation: 

Nitrate Criteria:  Nitrate (as nitrogen) is the main contaminant of concern for sewage 
works that discharge effluent to the ground water regime due to the potential for health 
related impacts in drinking water supplies.  Under a Reasonable Use evaluation, the 
quality of drinking water must not be degraded by an amount in excess of 25% of the 
difference between background concentrations and the ODWQS for health related 
parameters (i.e., 10 mg/L for nitrate-N).  Historical use of RUP has accepted the 
maximum compliance criteria for nitrate at the downgradient property boundary as 10 
mg/L (ODWQS for nitrate-N) for residential lot development.  For the purposes of this 
assessment, a value of 10 mg/L (nitrate-N) was used as the maximum RUP compliance 
criteria.   

 
Dilution Area: RUP considers dilution only, and therefore it is highly conservative.  
Because an individual lot is relatively small, and infiltration from the full lot contributes 
to dilution, thus the entire property (4.78ha) is used for the dilution calculation. This 
includes areas designated for internal roads, the Metrolinx widening and other lands 
transferred to the Town. 

 
Background Nitrate:  MECP Guideline B-7-1 describes the background concentration to 
be used in the RUP calculations as “Background is considered to be the quality of ground 
water prior to any man-made contamination.”  Any elevated nitrate concentrations 
observed at the Site are assumed would be related to agricultural fertilizer application, 
and therefore a pre-anthropogenic background of 0.2 mg/L is appropriate for this variable 
and is consistent with the MECP guideline since RUP uses this variable to reflect the 
concentration of the precipitation infiltrating on the property. 
 
The value of ~10mg/L reflects the shallow ground water condition and represents the 
water that is underflowing the Site from upgradient areas, which is not used in the RUP 
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calculation.  However, the RUP allows the reviewer to consider site conditions in 
evaluating the “reasonable use” of the receiving ground water regime.  In this case, the 
shallow ground water regime has been impacted by nitrate levels from both agricultural 
practices and septic inputs from the existing Stroud community.  As described in 
Guideline B-7 (Section 4.1), it is appropriate for the proposed development to discharge 
septic effluent into the shallow unit, reflecting its “reasonable use”, as it has been 
contaminated and the contamination is expected to continue. 
 
Influent Nitrate Concentrations:  Typical nitrate (NO3-N) values for weak to medium 
domestic sewage for a standard Class IV system range between 20 and 60mg/L (Metcalf 
& Eddy, 1972.) with an average concentration of 40 mg/L (NO3-N).  However, tertiary 
treatment can reduce nitrate concentrations by 50-67% (e.g., WBS, Norweco’s Hydro-
Kinetic FEU system) depending on the technology used. Using the above tertiary 
treatment technologies, nitrate concentrations can be reduced to between 15 – 25mg/L 
(NO3-N) with an average 20mg/L.  For the purposes of this assessment, a nitrate 
concentration of 20mg/L is used for tertiary treatment and 40mg/L is used for 
conventional treatment. 
 
Annual Sewage Volume: The average daily volume for a single residential home is 
typically between 800-1000Lpd.  As per Procedure D-5-4 (MECP, 1996), the volume of 
sewage should not exceed 1,000Lpd when evaluating contaminant attenuation for 
residential development.  For the purposes of this assessment, 1000Lpd is used. 
 
Infiltration Rates:  In 2008, the MECP modified the RUP assessment and have 
incorporated a constant quantity of dilution in the calculation (MECP, 2008).  The 
quantity is 250mm of water per year (mm/a) over the area of the contaminant plume. For 
the purposes of the RUP evaluation, an average infiltration rate of 279.5 mm/a is used 
since it represents Site specific conditions (see below)  The infiltration rate is lower than 
that used in the original 2011 RUP evaluation reflecting an updated water budget 
analysis. 
 
As part of this evaluation, a water budget was prepared using the Thornthwaite and 
Mather (1957) method using the Environment Canada meteorological data at Station 
6110557 (Barrie) between 1970 and 2018.  The average annual water surplus is 430 mm 
representing the amount of water available annually to infiltrate into the ground water or 
run off as surface water.  During this period, the average annual precipitation was 
912 mm, the average annual rainfall was 657 mm, and the average annual 
evapotranspiration was 481 mm.  Snowmelt accounts for 255 mm of the annual surplus 
and the remainder (175mm) is split between runoff and infiltration in the non-freezing 
times of the year (rain surplus).  Considering that the surficial geology within the study, 
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the majority of the site being cultivated and the flat nature of the topography, it was 
determined that between55 to 75% (average 65%) of the water surplus will infiltrate 
across the Site.  By multiplying the annual average precipitation surplus amount (430) by 
the soil infiltration rate (65%), infiltration is estimated to be approximately 279.5 
mm/year for the Site. 
 
6.3 Prediction of Contaminant Attenuation 

The nitrate concentration at the Phase 2 development boundary can be estimated using 
the nitrate dilution equation: 
 
Cpb= Q1C1+ Q2C2 
 CT   where, 
 

 Q1 = dilutions area (m2) x infiltration (m/a) = total development area (m2) x 
infiltration rate (m/a); 

 C1 = (background nitrate concentration from precipitation) ~ 0.2 mg/L; 

 Q2 = (annual sewage volume) =1,000 Lpd (MECP, 1996); 

 C2 = (effluent NO3-N concentration in sewage) = 40.0 mg/L (conventional 
treatment) or 20mg/L (tertiary treatment); 

 QT = (total offsite sewage volume) = Q1+Q2; 

 Cpb = contribution of nitrate at downgradient property boundary is ≤10 mg/L. 

IEE Phase 2 Development: 
 

 Q1 = Phase 2 dilution area (m2) x infiltration (m/a) = 47,800 m2 *179.5 m/a 
infiltration = 13,360 m3/a); 

 C1 = (background nitrate concentration from precipitation) = ~ 0.2 mg/L; 

 Q2 = (Phase 2 sewage volume) =1,000x 21 = 21,000 Lpd; 

 C2 = (effluent NO3-N concentration in sewage) = 20mg/L (tertiary treatment); 

 QT = (total offsite sewage volume) = Q1+Q2; 

 Cpb = contribution of nitrate at downgradient Phase 2 boundary is ≤10 mg/L. 

 
Based on the above assumptions, the average nitrate-N concentration at the Phase 2 Site 
boundary is estimated to be 7.4 mg/L.  The RUP results indicate that the average loading 
at the Site boundary is below the 10 mg/L criteria, thus the MECP RUP is met for the 
IEE Phase 2 development.  A sensitivity analysis was also completed using a higher 
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effluent NO3-N concentration (25 mg/L NO3-N) and the results indicated an RUP value  
is ≤10mg/L; therefore our approach is considered conservative. 
 
IEE Phase 1 and Phase 2 Development: 
As part of the technical evaluation undertaken in support of the IEE Phase I development, 
Azimuth completed a Reasonable Use Policy evaluation for the 17.5 ha parcel of land 
(Azimuth, 2011).  The RUP assessment was accepted and resulted in the approval of 38 
residential lots with conventional sewage treatment systems.  In order to comply with 
MECPs RUP at the property boundary as a result of the Phase 2 development, the owner 
has installed eight (8) of the 38 previously approved conventional systems with tertiary 
treatment.  In that regard, the RUP calculation was re-evaluated having consideration of 
cumulative impacts from both phases based on the following: 
 

 38 IEE Phase 1 development lots: 

 30 conventional systems, and 

 8 tertiary treatment systems. 

 
 21 IEE Phase 2 development lots (4.78ha): 

 21 tertiary treatment systems  

 
The nitrate concentration at the property boundary was estimated using the following 
equation: 
 
Cpb= Q1C1+ Q2C2+ Q3C3+ Q4C4 
 CT   where, 
 

 Q1 = dilutions area (m2) x infiltration (m/a) = 175,520 m2 *179.5 m/a infiltration 
= 48,959 m3/a; 

 C1 = (background nitrate concentration from precipitation) =  ~0.2 mg/L; 

 Q2 = (Phases I sewage volume) =1,000 x 30 units total = 30,000 Lpd; 

 C2 = (effluent NO3-N concentration in sewage) = 40.0 mg/L (conventional 
treatment 

 Q3 = (Phase I sewage volume) =1,000 x 8 units total = 8,000 Lpd; 

 C3= (effluent NO3-N concentration in sewage) =20 mg/L (tertiary treatment) 

 Q4 = (Phase 2 sewage volume) =1,000 x 21 units total = 21,000 Lpd; 

 C4= (effluent NO3-N concentration in sewage) =20 mg/L (tertiary treatment) 
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 QT = (total offsite sewage volume) = Q1+Q2+ Q3 +Q4; 

 Cpb = contribution of nitrate at downgradient property boundary is ≤10 mg/L. 

 
Using the same general assumptions provided in Section 6.1.1, the average nitrate 
concentration at the property boundary is estimated to be 9.4mg/L.  Based on the 
previous installation of 8 conventional systems with TTU's for the IEE Phase 1 
development and by incorporating TTU's for all 21 Phase 2 lots, the net loading is below 
the 10 mg/L criteria.  Therefore, we conclude the RUP guideline is met.   
 
The results of the RUP assessment are considered to be conservative for individual lot 
development since Reasonable Use Policy is intended to be used to evaluate larger 
volumes of sewage from large wastewater treatment systems.  As the proposed dwellings 
will be serviced by municipal water, there are no ground water wells proposed for the 
site.  The deeper aquifer system will be used to supply water to the area. 

7.0 CONLUSIONS AND RECOMMEDATIONS 
The nitrate dilution calculation was used as a guide to determine concentration levels at 
the downgradient boundary to evaluate any undesirable impacts from the sewage works 
from the IEE Phase 2 development.  In this case, the results of the assessment show that 
the net loading at the property boundary meets the 10 mg/L criteria provided that tertiary 
treatment technology is used with a greater than 50% removal rate for nitrate-N for all 21 
Phase 2 lots and 8 Phase 1 lots.  The use of tertiary technology is sufficient to protect the 
natural environment and will not result in any negative impact on the ground water 
quality. 
 
Based on the physical characteristics of the Site, nitrate concentrations in the shallow 
subsurface would also be significantly reduced by nitrification and attenuation processes, 
as well as biological uptake, which are not considered within the RUP methodology.  
Denitrification also plays a primary role in polishing nitrate concentrations in the shallow 
subsurface will is also not factored in the RUP methodology.  As such, impacts are 
expected to be minimal in nature as a result of the proposed development.   

Ground water infiltration at the Site could decrease by approximately 24% if mitigation 
measures are employed.  This reduction is based on the creation of impervious surfaces 
associated with driveways, sidewalks, roads, and structures.  The 24% reduction equates 
to approximately 3,170 m3/year. The reduction is eliminated when mitigative strategies 
are employed (i.e. rooftop diversion and swale conveyance network.  The LIDs account 
for an additional 3,170 m3 of infiltration per year, which brings the total post-
development infiltration volume to match the pre-development infiltration volume.  As 
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such, the water balance for the Site meets the Lake Simcoe Region Conservation 
Authority (LSRCA) requirements. 
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Test Locations

Innisfil Executive Estates
(Phase 2)

Test Well Locations
Test Pit Locations
Test Well Locations (Geospec, 2011)
Phase 2 Boundaries (~4.78ha)
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Water Levels

Innisfil Executive Estates
(Phase 2)

Test Well Locations
Test Pit Locations
Test Well Locations (Geospec, 2011)

Denotes Spring Water Level (masl)269.7

Phase 2 Boundaries (~4.78ha)

(April 26, 2018)
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Well Map

Innisfil Executive Estates
(Phase 2)

Former Property Boundary (~17.1ha)

GIN Water Well Locations

Note:
Well locations are based on MECP well records and/
or WWIS (2017) mapping.

Phase 2 Boundaries (~4.78ha)
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Water Balance Summary 

 

 

  



Table A: Pre-Development

Meadow
Area (m2) 47,800 47,800
Pervious Area (m2) 47,800 47,800
Impervious Area (m2) 0 0
Infiltration Factors
Topography Infiltration Factor 0.2
Soil Infiltration Factor 0.3
Land Cover Infiltration Factor 0.15
Infiltration Factor 0.65
Run-Off Coefficient 0.35
Run-Off From Impervious Surfaces 0.8
Inputs (Per Unit Area)
Precipitation (mm/yr) 908 908
Rainfall (mm/yr) 655 655
Run-On (mm/yr) 0 0
Other Inputs (mm/yr) 0 0
Total Inputs (mm/yr) 908 908
Outputs (Per Unit Area)
Precipitation Surplus (mm/yr) 424 424
Net Surplus (mm/yr) 424 424
Evapotranspiration (mm/yr) 484 484
Infiltration (mm/yr) 276 276
Surplus Infiltration (mm/yr) 0 0
Total Infiltration (mm/yr) 276 276
Run-Off Pervious Areas (mm/yr) 148 148
Run-Off Impervious Areas (mm/yr) 0 0
Total Run-Off (mm/yr) 148 148
Total Outputs (mm/yr) 908 908
Difference (Inputs - Outputs) 0 0
Inputs (Volumes)
Precipitation (m3/yr) 43,402 43,402
Run-On  (m3/yr) 0 0
Other Inputs (m3/yr) 0 0
Total Inputs  (m3/yr) 43,402 43,402
Outputs (Volumes)
Precipitation Surplus (m3/yr) 20,267 20,267
Net Surplus (m3/yr) 20,267 20,267
Evapotranspiration (m3/yr) 23,135 23,135
Infiltration  (m3/yr) 13,174 13,174
Surplus Infiltration  (m3/yr) 0 0
Total Infiltration  (m3/yr) 13,174 13,174
Run-Off Pervious Areas  (m3/yr) 7,094 7,094
Run-Off Impervious Areas  (m3/yr) 0 0
Total Run-Off  (m3/yr) 7,094 7,094
Total Outputs (m3/yr) 43,402 43,402
Difference (Inputs - Outputs) 0 0

Catchment Designation Total



Table B: Post-Development (no mit)

Landscaped Grass Driveway Roads Sidewalk Structure
Area (m2) 39,322 1,320 2,438 540 4,180 47,800
Pervious Area (m2) 39,322 0 0 0 0 39,322 18%
Impervious Area (m2) 0 1,320 2,438 540 4,180 8,478
Infiltration Factors
Topography Infiltration Factor 0.2 0 0 0 0
Soil Infiltration Factor 0.3 0 0 0 0
Land Cover Infiltration Factor 0.1 0 0 0 0
Infiltration Factor 0.6 0 0 0 0
Run-Off Coefficient 0.4 1 1 1 1
Run-Off From Impervious Surfaces 0.8 0.8 0.8 0.8 0.8
Inputs (Per Unit Area)
Precipitation (mm/yr) 908 908 908 908 908 908
Rainfall (mm/yr) 655 655 655 655 655 655
Run-On (mm/yr) 0 0 0 0 0 0
Other Inputs (mm/yr) 0 0 0 0 0 0
Total Inputs (mm/yr) 908 908 908 908 908 908
Outputs (Per Unit Area)
Precipitation Surplus (mm/yr) 424 726 726 726 726 478
Net Surplus (mm/yr) 424 726 726 726 726 478
Evapotranspiration (mm/yr) 484 182 182 182 182 430
Infiltration (mm/yr) 254 0 0 0 0 209
Surplus Infiltration (mm/yr) 0 0 0 0 0 0
Total Infiltration (mm/yr) 254 0 0 0 0 209
Run-Off Pervious Areas (mm/yr) 170 0 0 0 0 140
Run-Off Impervious Areas (mm/yr) 0 726 726 726 726 129
Total Run-Off (mm/yr) 170 726 726 726 726 268
Total Outputs (mm/yr) 908 908 908 908 908 908
Difference (Inputs - Outputs) 0 0 0 0 0 0
Inputs (Volumes)
Precipitation (m3/yr) 35,704 1,199 2,214 490 3,795 43,402
Run-On  (m3/yr) 0 0 0 0 0 0
Other Inputs (m3/yr) 0 0 0 0 0 0
Total Inputs  (m3/yr) 35,704 1,199 2,214 490 3,795 43,402
Outputs (Volumes)
Precipitation Surplus (m3/yr) 16,673 959 1,771 392 3,036 22,831
Net Surplus (m3/yr) 16,673 959 1,771 392 3,036 22,831
Evapotranspiration (m3/yr) 19,032 240 443 98 759 20,571
Infiltration  (m3/yr) 10,004 0 0 0 0 10,004
Surplus Infiltration  (m3/yr) 0 0 0 0 0 0
Total Infiltration  (m3/yr) 10,004 0 0 0 0 10,004
Run-Off Pervious Areas  (m3/yr) 6,669 0 0 0 0 6,669
Run-Off Impervious Areas  (m3/yr) 0 959 1,771 392 3,036 6,158
Total Run-Off  (m3/yr) 6,669 959 1,771 392 3,036 12,827
Total Outputs (m3/yr) 35,704 1,199 2,214 490 3,795 43,402
Difference (Inputs - Outputs) 0 0 0 0 0 0

Catchment Designation Total



Table C: Post-Development (with mitigation)

Landscaped Grass Driveway Roads Sidewalk Structure
Area (m2) 39,322 1,320 2,438 540 4,180 47,800
Pervious Area (m2) 39,322 0 0 0 0 39,322
Impervious Area (m2) 0 1,320 2,438 540 4,180 8,478
Infiltration Factors
Topography Infiltration Factor 0.2 0 0 0 0
Soil Infiltration Factor 0.3 0 0 0 0
Land Cover Infiltration Factor 0.1 0 0 0 0
Infiltration Factor 0.6 0 0 0 0
Run-Off Coefficient 0.4 1 1 1 1
Run-Off From Impervious Surfaces 0.8 0.8 0.8 0.8 0.8
Inputs (Per Unit Area)
Precipitation (mm/yr) 908 908 908 908 908 908
Rainfall (mm/yr) 655 655 655 655 655 655
Run-On (mm/yr) 0 0 0 0 0 0
Other Inputs (mm/yr) 0 0 0 0 0 0
Total Inputs (mm/yr) 908 908 908 908 908 908
Outputs (Per Unit Area)
Precipitation Surplus (mm/yr) 424 726 726 726 726 478
Net Surplus (mm/yr) 424 726 726 726 726 478
Evapotranspiration (mm/yr) 484 182 182 182 182 430
Infiltration (mm/yr) 254 0 0 0 0 209
Surplus Infiltration (mm/yr) 47 0 0 0 314 66
Total Infiltration (mm/yr) 302 0 0 0 314 276
Run-Off Pervious Areas (mm/yr) 122 0 0 0 0 101
Run-Off Impervious Areas (mm/yr) 0 726 726 726 412 101
Total Run-Off (mm/yr) 122 726 726 726 412 202
Total Outputs (mm/yr) 908 908 908 908 908 908
Difference (Inputs - Outputs) 0 0 0 0 0 0
Inputs (Volumes)
Precipitation (m3/yr) 35,704 1,199 2,214 490 3,795 43,402
Run-On  (m3/yr) 0 0 0 0 0 0
Other Inputs (m3/yr) 0 0 0 0 0 0
Total Inputs  (m3/yr) 35,704 1,199 2,214 490 3,795 43,402
Outputs (Volumes)
Precipitation Surplus (m3/yr) 16,673 959 1,771 392 3,036 22,831
Net Surplus (m3/yr) 16,673 959 1,771 392 3,036 22,831
Evapotranspiration (m3/yr) 19,032 240 443 98 759 20,571
Infiltration  (m3/yr) 10,004 0 0 0 0 10,004
Surplus Infiltration  (m3/yr) 1,856 0 0 0 1,314 3,170
Total Infiltration  (m3/yr) 11,860 0 0 0 1,314 13,174
Run-Off Pervious Areas  (m3/yr) 4,813 0 0 0 0 4,813
Run-Off Impervious Areas  (m3/yr) 0 959 1,771 392 1,722 4,844
Total Run-Off  (m3/yr) 4,813 959 1,771 392 1,722 9,657
Total Outputs (m3/yr) 35,704 1,199 2,214 490 3,795 43,402
Difference (Inputs - Outputs) 0 0 0 0 0 0

Catchment Designation Total



Table D: Water Balance Summary Table 

Pre-
Development

Post-
Development

Post-Development 
with Mitigation

Precipitation (m3/yr) 43,402 43,402 0 0% 43,402 0 0%
Run-On  (m3/yr) 0 0 0 NA 0 0 NA
Other Inputs (m3/yr) 0 0 0 NA 0 0 NA
Total Inputs  (m3/yr) 43,402 43,402 0 0% 43,402 0 0%

Precipitation Surplus (m3/yr) 20,267 22,831 2,564 13% 22,831 2,564 13%
Net Surplus (m3/yr) 20,267 22,831 2,564 13% 22,831 2,564 13%
Evapotranspiration (m3/yr) 23,135 20,571 -2,564 -11% 20,571 -2,564 -11%
Infiltration  (m3/yr) 13,174 10,004 -3,170 -24% 10,004 -3,170 -24%
Rooftop Infiltration  (m3/yr) 0 0 0 NA 3,170 3,170 NA
Total Infiltration  (m3/yr) 13,174 10,004 -3,170 -24% 13,174 0 0%
Run-Off Pervious Areas  (m3/yr) 7,094 6,669 -425 -6% 4,813 -2,281 -32%
Run-Off Impervious Areas  (m3/yr) 0 6,158 6,158 NA 4,844 4,844 NA
Total Run-Off  (m3/yr) 7,094 12,827 5,734 81% 9,657 2,564 36%
Total Outputs (m3/yr) 43,402 43,402 0 0% 43,402 0 0%

Outputs (Volume)

Characteristic 

Site

Change  (Pre to Post) Change (Pre to Post with Mitigation)

Inputs (Volume)
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Lot 4 (335 Sunnybrae Ave.) 

Building Permit No.:  2018-0203 
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Lot 5 (333 Sunnybrae Ave.) 

Building Permit No.:  2016-1177 
 

  



1

Jackie Coughlin

From: Online Building Inspections [moar@innisfil.ca]
Sent: Monday, June 10, 2019 3:36 PM
To: Sigmund
Subject: Innisfil Building Permit Inspection - Permit 2016-1177

Application Number2016-1177 
Address 333 SUNNYBRAE AVE  
Owner(s): 1820839 ONTARIO INC 
Legal description of Property: PLAN 51M1045 LOT 5 Roll Number 010035054150000 

Inspected by Todd McCulloch on 2019-06-10 
Inspection Type Sewage System - Substantial Completion 
Inspection Status Acceptable with o/s deficiencies 
 
Inspection Comments 
Maintenance contract required  
Alarm test required  
As built drawing required for area change 
 
Tanks not installed at time of inspection 
 
Ok to cover bed area 
 

CAUTION You are required to book an inspection when the corrections have been made. Acceptance and 
approval by a building inspector is required. Construction may not be concealed until the above infractions have 
been inspected by the Town of Innisfil and accepted by the building inspector. Failure to resolve the outstanding 
concerns listed above may result in the issuance of an Order, including a Stop Work Order.  
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Lot 6 (331 Sunnybrae Ave.) 

Building Permit No.:  2017-0701 
 

  



1

Jackie Coughlin

From: Peter Slusarczyk [moarinnisfil@gmail.com]
Sent: Friday, January 25, 2019 8:20 AM
To: Sigmund
Subject: Innisfil Building Permit Inspection - Permit 2017-0701

Application Number2017-0701 
Address 331 SUNNYBRAE AVE  
Owner(s): EZEKIEL TRACY LYNN 
Legal description of Property: PLAN 51M1045 LOT 6 Roll Number 010035054160000 

Inspected by Peter Slusarczyk on 2019-01-25 00:00:00.000 
Inspection Type Sewage System - Substantial Completion 
Inspection Status Acceptable with o/s deficiencies 
 
Inspection Comments 
-Maintenance contract received. 
-Alarm test conducted. 
-As built received. 
 
Call for Final inspection when erosion control in place. 
 

CAUTION You are required to book an inspection when the corrections have been made. Acceptance and 
approval by a building inspector is required. Construction may not be concealed until the above infractions have 
been inspected by the Town of Innisfil and accepted by the building inspector. Failure to resolve the outstanding 
concerns listed above may result in the issuance of an Order, including a Stop Work Order.  





AZIMUTH ENVIRONMENTAL CONSULTING, INC.   
 

 
Lot 13 (303 Sunnybrae Ave.) 

Building Permit No.:  2018-0871 
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Jackie Coughlin

From: Online Building Inspections [moar@innisfil.ca]
Sent: Thursday, September 19, 2019 4:12 PM
To: Sigmund
Subject: Innisfil Building Permit Inspection - Permit 2018-0871

Application Number2018-0871 
Address 303 SUNNYBRAE AVE  
Owner(s): 1820839 ONTARIO INC 
Legal description of Property: PLAN 51M1045 LOT 13 Roll Number 010035054230000 

Inspected by Todd McCulloch on 2019-09-19 
Inspection Type Sewage System - Substantial Completion 
Inspection Status Acceptable with o/s deficiencies 
 
Inspection Comments 
Maintenance contract required  
Alarm test required  
As built required  
Appears as per approved drawings  
 
Tanks not hooked to house at time of inspection 
 
 
Ok to cover 
 
 

CAUTION You are required to book an inspection when the corrections have been made. Acceptance and 
approval by a building inspector is required. Construction may not be concealed until the above infractions have 
been inspected by the Town of Innisfil and accepted by the building inspector. Failure to resolve the outstanding 
concerns listed above may result in the issuance of an Order, including a Stop Work Order.  



AZIMUTH ENVIRONMENTAL CONSULTING, INC.   
 

 
Lot 14 (288 Sunnybrae Ave.) 

Building Permit No.:  2018-0850 
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Jackie Coughlin

From: Moar Automation [moar@innisfil.ca]
Sent: Thursday, December 5, 2019 3:48 PM
To: Sigmund
Subject: Innisfil Building Permit Inspection - Permit 2017-0651

Application Number2017-0651 
Address 295 SUNNYBRAE AVE  
Owner(s): 1820839 ONTARIO INC 
Legal description of Property: PLAN 51M1045 LOT 14 Roll Number 010035054240000 

Inspected by Ryan Dobie on 2019-12-05 
Inspection Type Sewage System - Substantial Completion 
Inspection Status Acceptable with o/s deficiencies 
 
Inspection Comments 
Setbacks appear to comply to OBC 
Appears as per approved drawings  
Alarm test required  
Maintenance contract required  
 
 
Ok to cover 
 
 

CAUTION You are required to book an inspection when the corrections have been made. Acceptance and 
approval by a building inspector is required. Construction may not be concealed until the above infractions have 
been inspected by the Town of Innisfil and accepted by the building inspector. Failure to resolve the outstanding 
concerns listed above may result in the issuance of an Order, including a Stop Work Order.  



AZIMUTH ENVIRONMENTAL CONSULTING, INC.   
 

 
Lot 23 (255 Sunnybrae Ave.) 

Building Permit No.:  2019-0202 
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BUILDING PERMIT
Number: 2019-0202

Project Location : 255 SUNNYBRAE AVE

Work Type : Septic

ATTENTION :
1. Owner/agent is required to arrange for all required site inspections as listed on this permit.

Book your Inspection online at www.innisfil.ca/eservices two business days in advance of the
preferred date of inspection.

2. Owner/agent is also required to be aware of the list of inspections and notes to this permit
indicated on the next page(s) and also be aware of any notes/marks in red on the attached
plans and/or documents.

3. All plans and/or documents attached to this permit form part of this permit and are to remain
on site and available to the Inspector.

4. Owner/agent is required to comply with the Ontario Building Code and any other applicable
law at all times.

Date for Chief Building Official (signature)

Community Development Standards Branch
Town of Innisfil 2101 Innisfil Beach Rd Innisfil, ON L9S 1A1 705-436-3710 888-436-3710

www.innisfil.ca

.
Page 1 of 2

June 11, 2019
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BUILDING PERMIT
Number: 2019-0202

Schedule a Building Inspection:
Please book your inspection(s) online by clicking this link: www.innisfil.ca/eservices

or Email: buildinginspections@innisfil.ca or Leave a phone message at: 705-436-3710 Ext. 3500

Applicant : Jason Cheslock, Rumball Excavation
Owner : 1820839 ONTARIO INC
Legal Description : PLAN 51M1045 LOT 23
Roll Number : 010035054330000

Inspections Required:
- Sewage System - Readiness to Construct
- Sewage System - Substantial Completion
- Notice of Completion

Conditions/Remarks:
New Septic Installation
Water-Loo Biofilter Basket BA-30

-Maintenance agreement required for treatment system

-Ensure header and distribution piping is able to be detected magnetically via 14 gauge tracer wire or other
means.

-Ensure distribution piping and septic tank are minimum distance from all wells.
Page 2 of 2















AZIMUTH ENVIRONMENTAL CONSULTING, INC.   
 

 
Lot 26 (255 Sunnybrae Ave.) 

Building Permit No.:  2018-0921 
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BUILDING PERMIT
 

Number: 2018-0921
 
 

Project Location : 280 SUNNYBRAE AVE
 

Work Type : Septic
 

 
 

ATTENTION :
1. Owner/agent is required to arrange for all required site inspections as listed on this permit.

Book your Inspection online at www.innisfil.ca/eservices two business days in advance of the
preferred date of inspection.

2. Owner/agent is also required to be aware of the list of inspections and notes to this permit
indicated on the next page(s) and also be aware of any notes/marks in red on the attached
plans and/or documents.

3. All plans and/or documents attached to this permit form part of this permit and are to remain
on site and available to the Inspector.

4. Owner/agent is required to comply with the Ontario Building Code and any other applicable
law at all times.

 
 
 
 

Date for Chief Building Official (signature)
 
 

Community Development Standards Branch
Town of Innisfil 2101 Innisfil Beach Rd Innisfil, ON L9S 1A1 705-436-3710 888-436-3710

www.innisfil.ca

.
Page 1 of 2

December 21, 2018
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BUILDING PERMIT
 

Number: 2018-0921
 

Schedule a Building Inspection:
 Please book your inspection(s) online by clicking this link: www.innisfil.ca/eservices

 or Email: buildinginspections@innisfil.ca or Leave a phone message at: 705-436-3710 Ext. 3500

 
 

Applicant : Andrea Kelly
Owner : 1820839 ONTARIO INC
Legal Description : PLAN 51M1045 LOT 26
Roll Number : 010035054360000

 
 
Inspections Required:
- Sewage System - Readiness to Construct

 - Sewage System - Substantial Completion
 - Notice of Completion

 
 
 
Conditions/Remarks:
New Septic Installation for new SFD

  
Water-Loo Treatment system

  
Maintenance agreement required

  
Ensure header and distribution piping is able to be detected magnetically via 14 gauge tracer wire or other
means.

  
Ensure distribution piping and septic tank are minimum distance from all wells and property lines

Page 2 of 2























AZIMUTH ENVIRONMENTAL CONSULTING, INC.   
 

 
Lot 28  

Building Permit No.:  2018-0850 
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MANUFACTURER’S LITERATURE 



ADS Service: ADS representatives are committed to providing you 
with the answers to all your questions, including specifications, 
installation and more.

ENviRoHooD StRuCtuRE
The Nyloplast® EnviroHood™ is an innovative stormwater management 
device attached to the inside of a catch basin or manhole 
designed to prevent the outfl ow of fl oating debris and oil.

The need for cleaner stormwater has caused municipal leaders 
to demand forward-thinking solutions to improve their overall 
water quality. The EnviroHood offers lower installed costs and 
less intrusive installations than competitive devices.

ENGiNEERED FoR optimAl pERFoRmANCE
The innovative design incorporates the same proven corrugation 
technology used on ADS N-12® pipe products. This delivers 
maximum strength to weight ratio and ensures the structure is 
capable of supporting the hydraulic forces of a rainfall event.

FEAtuRES & BENEFitS:
 Molded from High Density Polyethylene (HDPE)  •
for lightweight and sturdy design
 Corrugated design eliminates fl at surfaces and  •
provides increased structural capacity
Effective low-cost solution for storm water treatment •
Easy to clean •
Highly corrosion-resistant for long service life •

The Most Advanced Name in Drainage Systems ®



    GENERAL DIMENSIONS in. (cm) 
 STRUCTURE TYPE OUTLET COVERED PART NUMBER* A B C D

 48” (120 cm) Round Concrete up to 18” (45 cm) 5818AGR 30.2 (75) 14.9 (35) 17.2 (45) 20.5 (50)

 48”–54” (120–135 cm) Round Concrete up to 24” (60 cm) 5824AGR 41.7 (105) 18.0 (45) 26.9 (70) 26.9 (70)

 54“–60” (135–150 cm)Round Concrete up to 30” (75 cm) 5830AGR 48.7 (120) 20.5 (50) 30.5 (75) 33.1 (85)

 Flat Concrete up to 18” (45 cm) 5818AGF 30.2 (75) 11.8 (30) 17.2 (45) 20.4 (50)

 Flat Concrete up to 24” (60 cm) 5824AGF 41.8 (105) 15.3 (40) 26.9 (70) 27.0 (70)

 Flat Concrete up to 30” (75 cm) 5830AGF 48.8 (120) 18.3 (45) 30.5 (75) 34.0 (85)

 18” (45 cm) Nyloplast up to 12” (30 cm) 5818AG0412 19.4 (50) 9.8 (25) 12.3 (30) 13.8 (35)

 24” (60 cm)Nyloplast up to 15” (40 cm) 5824AG0415 26.5 (65) 12.8 (30) 14.5 (35) 20.0 (50)

 30”(75 cm) Nyloplast up to 18” (45 cm) 5830AG0418 32.8 (85) 15.4 (40) 18.7 (45) 26.0 (65)

*Includes installation hardware

Advanced Drainage Systems, Inc.
4640 Trueman Blvd., Hilliard, OH  43026 
1-800-821-6710  www.ads-pipe.com 

ADS “Terms and Conditions of Sale” are available on the ADS website, www.ads-pipe.com
The ADS logo, the Green Stripe, EnviroHood™ and N-12® are registered trademarks of Advanced Drainage Systems, Inc. Nyloplast® is a registered trademark of Nyloplast. 
© 2012 Advanced Drainage Systems, Inc. (AD330612)  
 BRO 10853  07/12

For more information on EnviroHood and other ADS products, please contact our Customer Service Representatives at 1-800-821-6710

NyloplASt ENviRoHooD SpECiFiCAtioN
SCopE
This specification describes the EnviroHood for use in stormwater conveyance systems.

REquiREmENtS
All hoods shall be constructed of polyethylene. •
 The size and position of the hood shall be determined by the outlet  •
pipe size as per manufacturer’s recommendation.
The bottom of the hood shall extend downward a minimum distance of 6” (15 cm) for pipes < 12” (30 cm). •
Installation hardware and instructions shall be provided by manufacturer. •
 Installation shall be in accordance with Nyloplast installation procedures  •
and those issues by local building/construction regulations.
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DATE June 17, 2020 FIL E NO. 17-431 
 

RE Innisfil Executive Estates Phase 2 Subdivision 
Village of Stroud, Town of Innisfil 

 
 

PREPARED BY Jonathan Reimer, P. Eng. 
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P (705) 797-2027 F (705)797-2028 

 
 
 
 
 
 
 

Traffic Impact Brief 
 

 
 
 
 
 

 
 
This Traffic Impact Brief has been prepared for the proposed Innisfil Executive Estates Phase 
2 residential subdivision development located in the Community of Stroud, Town of Innisfil.  It 
is based on the Draft Plan of Subdivision prepared by Innovative Planning Solutions (dated 
May 27, 2020) which is attached to this Design Brief for reference. 

The following provides some background information on the proposed development, as well 
as considerations and opinions with regard to traffic (volume) impacts, vehicular circulation/ 
internal road geometry, and sight distance.  

 

Background 

The proposed Innisfil Executive Estates Phase 2 development is located at the east end of the 
Village of Stroud, and consists of 21 residential lots, and a proposed municipal roadway; 
Robertson Avenue. 

It is bound by existing residential developments to the north, west, and south, which front onto 
Sunnybrae Avenue & Victoria Street, and a Metrolinx railway line which lies to the east.  Twenty 
of the proposed lots are to be accessed by the proposed Robertson Avenue, which is to be 
constructed off of Victoria Street, and terminate via a cul-de-sac at the north end of the 
subdivision.  An additional Lot (#19) is to be located on Sunnybrae Avenue to the west.  The 
new intersection of Robertson Avenue & Victoria Street is located approximately 150m west 
of the Victoria Street & Agnes Street intersection;  250m west of the Victoria Street & Metrolinx 
railway intersection; and 330m east of the Nelson Crescent & Victoria Street intersection.  

 

 

 

 



 

 

 

Traffic Volume Impacts  

Trip generation rates were determined using the Institute of Transportation Engineers’ (ITE) 

Trip Generation Manual, 10th Edition.  The single family detached housing dataset (code # 
210) provides a wide range of statistical data from a number of sites that are similar in nature 
to the proposed development; as such this data was utilized for the subject site.  The data for 
the ‘Weekday Peak hour of Adjacent Street Traffic, One Hour Between 4pm and 6pm’ time 

period is utilized throughout this analysis since it results in conservative estimates of trips and 
is most representative of peak travel periods in residential neighborhoods such as this. 

Using the fitted curve equation from the ‘Weekday Peak hour of Adjacent Street Traffic, One 

Hour Between 4pm and 6pm’ report, twenty three (23) total vehicular trips (entering + exiting) 
are expected to be generated by this development.  Refer to the Trip Generation Spreadsheet 
appended to this Brief for calculation details. 

From the review of the local road network relative to the location of County Road #4 (the 
primary arterial road through the Village of Stroud), it is estimated that 90% of the new trips, 
or 21 vehicles, generated from the development will travel to/ from Yonge Street to the west 
via Victoria Street, and the remaining 10% of vehicular trips (2 trips) will be towards the 20th 
Side Road to the east. 

The minor increase in vehicular trips as a result of the proposed development is insignificant 
and will have little to no effect on traffic movements and capacities at the existing signalized 
Victoria Street/ Yonge Street intersection, in particular.  Therefore, it is expected that the 
development can be accommodated within the existing transportation system without retrofits 
or improvements. 

Sight-Distance Analysis 

Ontario’s Ministry of Transportation (MTO) outlines specific sight-distance geometry criteria to 
ensure safe vehicular movement to and from intersecting roadways and to ensure that through 
traffic on the adjacent roadway will have adequate time and space for manoeuvrability and 
braking.  Based on a design speed of 60km/ hr, the minimum required sight-distance is 
approximately 180m (referenced from MTO Geometric Design Standards for Ontario 
Highways Manual, Figure E3-6).   

From review of existing site conditions and sight-lines from the vantage point of the proposed 
intersection of Robertson Avenue & Victoria Street, visibility is noted to be adequate, since 
there are no notable obstructions, and the road alignment is relatively straight from the 
proposed intersection location up to and including 180m meters away in either direction.  
Based on these observations, sight-distance from the proposed site access location is noted 
to be satisfactory. 

 

 

 

 

 



 

Vehicular Circulation/ Internal Road Geometry    

The proposed new municipal roadway (Robertson Avenue) will comprise an urbanized cross 
section, consisting of curb and gutters and a road width of 8.5m.  Likewise, the cul-de-sac will 
comprise turning radii that is in accordance with Town requirements, as will the intersection at 
Victoria Street, so to facilitate turning movements from emergency vehicles (fire trucks, in 
particular).  On this basis, the proposed roadway geometry is adequate from a public safety 
perspective.  In review of the internal site circulation we can confirm that the internal road cul-
de-sac length is in general conformance with the Town of Innisfil engineering standards, 
Simcoe County Waste Collection Design Standards as well as the OBC.  Specifically the Town 
of Innisfil engineering standards Section 2.4.4.4 dealing with cul-de-sacs has been 
accommodated and the turning radius does permit fire equipment turning movements.  The 
proposed cul-de-sac also adheres to OBC 3.2.5.6 Access Route Design.  The internal road 
pattern and specifically the cul-de-sac also adhere to Simcoe County waste collection 
requirements section 2.2.1 which requires a minimum turning radius of 13m from the centre 
line and required road width of 6.0m, both of which have been exceeded. 

The residential lots are to contain private driveways to accommodate all parking needs; 
additional street parking will inherently be provided at the roadside.  No additional parking 
facilities are proposed for the proposed subdivision. 

Traffic Impact Summary 

This design brief demonstrates that the proposed Innisfil Executive Estates Phase 2 
subdivision development can be accommodated within the Community of Stroud without 
adverse impacts on existing transportation systems.  In particular, the estimated 23 peak 
hourly trips onto Victoria Street is relatively insignificant in terms of traffic volume, and should 
be easily accommodated by existing roads.  The sight-distance onto Victoria Street is noted to 
be adequate based on MTO design guidelines, and additionally, vehicular circulation for 
passenger vehicles as well Fire Trucks is determined to be adequate. 

Should you have any questions or require additional information, please contact the 
undersigned. 

Yours truly, 

WMI & Associates Limited 

 

Jonathan Reimer, P. Eng. 
 

 
 

\\WMI-SERVER\wmi-server\Data\Projects\2017\17- 
431\Phase_2\Design\Reports\Traffic_Brief\200617_Traffic_Impact_Brief.docx 
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 BLOCK 39 & 41, R.P. 51M-1045
FORMERLY IN THE GEOGRAPHIC TOWNSHIP OF INNISFIL

NOW IN THE

TOWN OF INNISFIL
COUNTY OF SIMCOE

2020

INNISFIL EXECUTIVE ESTATES PHASE 2

DRAFT PLAN OF SUBDIVISION

OWNER'S CERTIFICATE

DATE

SURVEYOR'S CERTIFICATE

RUDY MAK, OLSDATE

I, THE UNDERSIGNED, BEING THE REGISTERED OWNER OF THE
SUBJECT LANDS, HEREBY AUTHORIZE  INNOVATIVE PLANNING
SOLUTIONS TO PREPARE THIS DRAFT PLAN OF SUBDIVISION AND
TO SUBMIT SAME TO THE TOWN OF INNISFIL FOR APPROVAL.

I CERTIFY THAT THE BOUNDARIES OF THE LANDS TO BE
SUBDIVIDED AND THEIR RELATIONSHIP TO ADJACENT LANDS ARE
ACCURATELY AND CORRECTLY SHOWN.

ADDITIONAL INFORMATION REQUIRED UNDER
SECTION 51(17) OF THE PLANNING ACT

Land Use Lot / Block No.
Area
(ha.) Units Density

RESIDENTIAL SINGLE LOT
 (R1) 1-21 3.60 21 5.0 upha.

2.3 upac.

MLX BERM 22 0.22
MLX 12.0m WIDENING 23 0.39

ROADS (20.0m) Robertson
Avenue

0.57

TOTAL Lots -21
Blocks - 2
Total - 23

4.78 21

LAND USE  STATISTICS

a) SHOWN ON PLAN
b) SHOWN ON PLAN
c) SEE KEY PLAN
d) LOW DENSITY RESIDENTIAL
e) SHOWN ON PLAN
f) SHOWN ON PLAN
g) SHOWN ON PLAN

h) MUNICIPAL WATER SERVICES
i) SANDY LOAM
j) SHOWN ON PLAN
k) INDIVIDUAL ON-SITE SEWAGE SERVICES
l) NONE

015 15 30 45 60 75

SCALE = 1:750

WAYNE EZEKEL, PRESIDENT
1820839 ONTARIO LIMITED

Date:

KEY PLAN
N.T.S.

SUBJECT SITE

APPROVED SUBJECT TO CONDITIONS IN ACCORDANCE WITH
SECTION 51 OF THE PLANNING ACT. RSO, CHAP. P.13,
AS AMENDED,

THIS  _________ DAY OF________________, 20___

_________________________________________________
DIRECTOR OF GROWTH
TOWN OF INNISFIL May 27, 2020

INNOVATIVE PLANNING SOLUTIONS
P L A N N E R S  •  P R O J E C T  M A N A G E R S  •  L A N D  D E V E L O P E R S

647 WELHAM RD., UNIT 9, BARRIE, ONTARIO, L4N 0B7

tel: 705 • 812 • 3281 fax: 705 • 812 • 3438 e: info@ipsconsultinginc.com www.ipsconsultinginc.com



WMI & Associates Limited
119 Collier Street, Barrie, Ontario  L4M 1H5

p (705) 797-2027  f (705) 797-2028

Date: 17-Jun-19 Project No.: 17-431

Project: Innisfil Executive Estates Phase 2 Prepared By: JR

References: Institute of Transportation Engineers (ITE) Trip Generation Manual, 10th edition

ITE Code & Land Use

210: Single-Family Detached 
Housing 21 units

Notes:

C:\17-431\[200617_TripGen.xlsx]AM

20

TRIP GENERATION SPREADSHEET

ON A WEEKDAY, PEAK HOUR OF ADJACENT STREET TRAFFIC, ONE HOUR BETWEEN 7AM AND 9AM

Development Independent Variable

Innisfil Executive Estates Phase 2

This analysis is based on the Draft Plan of Subdivision (Block 39 & 41, R.P. 51M-1045) for Innisfil Executive Estates dated December 11, 2019. 

VEHICLE TRIP ENDS VS. DWELLING UNITS 

Total Trips- 
From Fitted Curve Equation

[T = 0.71(X) + 4.80]



WMI & Associates Limited
119 Collier Street, Barrie, Ontario  L4M 1H5

p (705) 797-2027  f (705) 797-2028

Date: 17-Jun-19 Project No.: 17-431

Project: Innisfil Executive Estates Phase 2 Prepared By: JR

References: Institute of Transportation Engineers (ITE) Trip Generation Manual, 10th edition

ITE Code & Land Use

210: Single-Family Detached 
Housing 21 units

Notes:

C:\17-431\[200617_TripGen.xlsx]AM

This analysis is based on the Draft Plan of Subdivision (Block 39 & 41, R.P. 51M-1045) for Innisfil Executive Estates dated December 11, 2019. 

TRIP GENERATION SPREADSHEET

ON A WEEKDAY, PEAK HOUR OF ADJACENT STREET TRAFFIC, ONE HOUR BETWEEN 4PM AND 6PM

Development Independent Variable

Innisfil Executive Estates Phase 2

VEHICLE TRIP ENDS VS. DWELLING UNITS 

23

Total Trips- 
From Fitted Curve Equation

[Ln(T) = 0.96Ln(X) + 0.20]



Sight distance is approx. 180m for 60km/h design speed.
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M E M O R A N D U M 

 

DATE:   
 

January 6th, 2020 

TO: 
 

Benjamin Daniels, B.Eng, WMI & Associates Limited  

FROM: 
 

Thomas Steube-Chapman, Associate Engineer, InnServices 

SUBJECT: 
 

Innisfil Executive Estates Phase 2 – Conceptual Watermain Layout 

 

 

We have completed our review of the subject application provided on November 19th, 2019 and 
have the following comments for WMI & Associates for the preparation of the Functional Servicing 
& Stormwater Management Report: 

 
COMMENTS: 

 

• See attached a copy of the Water Distribution Modelling and Analysis report completed 
by Tatham Engineering for your reference. 

• Town Standards requires a minimum fire flow of 57 L/s in residential developments. The 
available fire flow (AFF) to the development from Victoria Street is limited to 33 L/s.  In 
order to increase the AFF and provide a looped system, connect the proposed 
watermain to the watermain on Sunnybrae Avenue, potentially utilizing Block 39 and 
requiring an adjustment to the proposed lot fabric. 

o A minimum 6m easement would be required for the section of watermain that will 
not be within the Town ROW. 

o See attached watermain mark-up for reference. 

• Main line valves are not shown on the preliminary plan. Ensure main line valves are 
placed as required to meet spacing and intersection requirement per Town Standards 
and MECP guidelines. 

• In Tatham Engineering’s review, they considered that the cul-de-sac servicing loop 
should also convey fire flows, resulting in recommending that the 50mm servicing loop 
be upsized. However, if the last fire hydrant on the proposed 150mm dia. watermain is 
located less than 90m from the farthest building, there is no need to upsize the 50mm 
dia. servicing loop to provide fire flows. InnServices would prefer the 50mm servicing 
loop instead of upsizing the loop, if the proposed location of the fire hydrant satisfies 
Town Standards and the Ontario Building Code. 
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UNEDITED DRAFT 
 
 
January 2, 2020 
 
Mitchinson Planning and Development Consultants 
57 Highland Avenue 
Barrie, Ontario 
L4M 1N2 
 
Attention:  Nicola Mitchinson 
 
Re:   GROUND VIBRATION MONITORING OF  
   INNISFIL EXECUTIVE ESTATES – PHASE 2 
   TOWN OF INNISFIL 
    
Ms. Mitchinson: 
 
At the request of Mitchinson Planning and Development Consultants and as per the 
requirements of the CP Rail, J.E. Coulter Associates Limited has conducted on-site vibration 
monitoring of the proposed Phase 2 of the Innisfill Executive Estates residential development to 
be located on a parcel of land legally designated as Block 39 & 41 R.P. 51M-1045, Town of 
Innisfil, County of Simcoe.  This development is located between Sunnybae Avenue and the 
GO Barrie railway corridor and extends north from Victoria Street for approximately 500m.   
 
The vibration monitor was situated at the site, approximately 30m from the western edge of the 
GO R-O-W in the area to be designated as Lot 9.  The accelerometer (vibration pickup) was 
mounted 10cm below surface grade on undisturbed soil.  The vibration monitoring was 
conducted on Tuesday January 31, 2012 from 3:00pm to 8:00pm.  During this period, 5 
Northbound GO train passbys were observed, the results of which are summarized in the table, 
below. 
 

Table #1 - Barrie Railway Corridor Vibration Monitoring Summary 

Time  Train Type  Maximum Vibration Level 
(mm/s) 

4:30PM GO Passenger Train 0.03mm/s 

5:45PM GO Passenger Train 0.04mm/s 

6:33PM GO Passenger Train 0.03mm/s 

7:00PM GO Passenger Train 0.03mm/s 

7:34PM GO Passenger Train 0.02mm/s 

 
 
 
 



It is clear from the results above that none of the passbys generated vibration levels that were 
high enough to invoke any attenuation measures as all events were below the level of 
perception of 0.14mm/sec RMS velocity.  Even with the any feasible increase in operating 
speeds, the 0.14mm/s criterion will not be exceeded.   
 
J.E. Coulter Associates Limited hereby concludes that no vibration isolation measures are 
required for any of the lots of Phase 2 of the Innisfil Executive Estates subdivision.   
 
We trust the above will assist in expediting the project’s approval process.  Should there be any 
questions, please do not hesitate to contact the undersigned. 
 
 
Yours truly, 
 
 

J.E. COULTER ASSOCIATES LIMITED 

 
 
 
 
John E. Coulter, B.A.Sc., P.Eng. 
 
 
 
 
 
Tobin Cooper, C.E.T. 
 
TC:jcc 




























































































































































































































































































































































































































































































































































