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1.0 Introduction  
 
1.1 General 
 
WMI & Associates Limited has been retained by Queen's Court Homes to prepare a 
Functional Servicing and Stormwater Management Report in support of a draft plan 
of subdivision in the Town of Penetanguishene, Ontario. The proposed development 
(site) is located east of Fox Street, south of Broad Street, and west of Church Street.  
 
This Report has been based on our discussions with Town of Penetanguishene 
(Town) Staff. Our work conforms to the current Town Engineering Design Standards, 
and Ministry of the Environment (MOE) stormwater management design guidelines.  
 
1.2 Background 
 
The subject property comprises a total of 12.01ha and is legally described as part of 
Lots 104 to 113, West Side of Church Street, Registered Plan 70, Town of 
Penetanguishene, County of Simcoe.  
 
The residential development portion of the property is 2.22ha and comprises 88 
Residential Townhomes. The roadways, a SWM block, and open space lands, as 
well as the unopened portion of Beck Boulevard, comprise the remaining 9.79ha. The 
site is irregular in shape, and is currently a wooded area. The lands to the north, 
east, south and west are developed with residential lots as well as some vacant lots 
predominantly to the east along Church Street. The lands to the south (Bay Moorings 
Development) are a private residential development comprising single family lots and 
townhouse units. An extension of Beck Boulevard (Municipal Roadway) has been 
constructed as a part of that development and terminates at a cul-de-sac to the south 
of the site.   
 
This report is in support of a planning application and is based upon topographic 
information obtained from J.D. Barnes Ltd., dated April 12, 2022, a Draft Plan of 
Subdivision and Draft Plan of Common Elements Condominium both prepared by 
Celeste Phillips Planning Inc. dated July 14, 2022. Refer to Appendix A for the Site 
Location Plan (FIG1), and the Draft Plan of Subdivision and Draft Plan of Common 
Elements Condominium.   
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2.0 Existing Conditions 
 
2.1 Topography and Drainage Patterns 
 
There are currently no stormwater controls on the site, and all runoff is in the form of 
sheet flow. The site drains predominantly from east to west, towards the existing lots 
fronting onto Fox Street. There is an existing 975mm∅ concrete storm sewer located 
to the south west of this site which collects and conveys drainage from Fox Street, 
the site, and external areas prior to outletting to Georgian Bay.  
 
The predominant topographic feature within the site is a bluff which traverses the site 
in the north-south direction, within the east half of the site. There is also a low-lying 
wetland area located centrally to the site.  
 
The highest elevation within the site boundary is above the ridge along the eastern 
boundary with lots fronting onto Church Street.  The lowest elevation within the site is 
located at the south west corner of the site. 
 
2.2 External Drainage 
 
There is approximately 13.91ha of external area which drains into the site. The 
primary outlet for these lands is from a set of catchbasins and a 300mm∅ culvert 
along Church Street which outlets onto the site at the northeast end, into the open 
space of Block 4 (on the Draft Plan). This runoff is conveyed through the site, by a 
ditch which traverses the bluff then translates to sheet flow as the ditch flattens out 
and terminates partway through the site, at the toe of the bluff slope.  
 
Smaller portions of these external lands sheet flow onto the site from the existing and 
vacant residential lots fronting onto Church Street, further to the south, and along the 
east boundary.  
 
For pre-development drainage details, refer to the Pre-Development Drainage Plan, 
FIG2 in Appendix A. 
 
2.3 Existing Water and Sanitary Services 
 
The site currently does not contain any water or sanitary services; however, 
municipal sanitary sewers and watermains are existing on Fox Street and Beck 
Boulevard. The site will connect to the Beck Boulevard sanitary sewer at the south 
boundary of the proposed development. A watermain connection is also proposed at 
this location on Beck Boulevard, as well as at the Fox Street watermain to the west of 
the site.  
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2.4 Soil Conditions 
 
According to the Soils Map of Simcoe County, Ontario, Soil Survey Report prepared 
for the Department of Agriculture, the site and external areas consists of Tioga loamy 
sand and Alliston sandy loam. These soils have been identified as being within 
hydrologic soils group 'A' and 'AB' respectively; and are considered to have good to 
imperfect drainage. This information has been used to determine the composite 
runoff Curve Number for the drainage areas within and external to the site, in order to 
define the hydrologic losses in the SWMHYMO model. 
 
A Preliminary Geotechnical Investigation has also been prepared by Peto MacCallum 
Ltd. (PML) for the development. From the soils sampling and testing conducted from 
three boreholes, this report finds that the predominant soil deposit below the topsoil 
layer is sand, with some seams of clayey silt and till. The groundwater table is 
approximately 1.9m to 4.4m below existing grades (average of 2.0m in depth), as 
measured from standpipes installed at the borehole locations.  This high groundwater 
table may require the need for trench dewatering in some locations to facilitate sewer 
construction.  
 
The investigation also reveals that the native sand soils are in a loose to very loose 
state which will require 1.5m of engineered fill below house foundations, or deep 
pilings/piers incorporated into footing designs to overcome low bearing pressures 
afforded by the native soils.  
 
2.5 Hydrogeological Conditions 
 
A Hydrogeological Study and Water Balance Analysis has been updated by Ian D. 
Wilson & Associates, dated December 18, 2015, revised June 24, 2022, (Appendix 
E) to determine the impacts that the development will have on the groundwater 
regime and the wetland/woodlot area that is to be preserved.  
 
The study indicates a westerly flow of groundwater towards Penetang Harbour, with 
water table depths being within approximately 2.0m of the existing ground surface in 
the low-lowing western portion of the site (based on PML borehole records).  
 
A water budget analysis that was completed as a part of this report identifies that the 
pre-development on-site infiltration for the 12.01ha site area is 3.41x107L/yr, using a 
water surplus of 454.6mm/yr, and based on runoff and infiltration coefficients they 
have determined are appropriate for the existing condition. The report further 
identifies that the post-development on-site infiltration is 2.49x107 L/yr, which 
requires 9191m3/yr of runoff to be infiltrated for mitigation to the pre-development 
condition. Based on the existing soil conditions with a percolation rate of 0.72m/day 
and assuming the infiltration occurs over 30 days, an infiltration footprint of 426m2 is 
required. This footprint area is accommodated through the proposed stormwater 
management pond (SWM Block has an area of 0.474ha) and site level infiltration.   
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3.0 Post-Development Conditions 
 
3.1 Sanitary Servicing 
 
The site will be serviced with 200mm∅ sanitary sewer and 100-150mm∅ laterals 
extended to the residential buildings. 
 
Contributing sanitary flows from the site were calculated based on the Town of 
Penetanguishene Standards which reference the MOE Design Guidelines for 
Sewage Works (2008). Equivalent population were determined based on MOECC 
guidelines. According to the site statistics provided by the Architect, the proposed 
population is 352 people. From MOECC criteria, the average sanitary flow for a 
residential development is 275L/ca/day. With a peaking factor of 4.05 and an 
infiltration rate of 0.19L/s/ha, the sanitary design flow is 5.83L/s.  
 
Refer to Appendix B for detailed calculations. 
 
3.2 Water Servicing 
 
The site will be serviced with 150mm∅ and 200mm∅ watermain that will provide 
potable water and fire flow distribution. Each residence will be serviced with a 
19mm∅ water service. The watermain termination will include a looped 50mm∅ 
watermain or equivalent.   
 
It is proposed to connect to the existing watermain at Beck Boulevard and Fox 
Street.  
 
From fire hydrant service records provided by the Town of Penetanguishene, static 
pressures from existing fire hydrants to the south of the development area on Fox 
Street and Hunter Road are in the range of 70 - 80 P.S.I. The proposed water 
demand for the site has an a Maximum Day Demand (MDD) of 4.86L/s, and a 
required fire flow of 60L/s. Based on this, there is adequate fire flow pressures 
available in the watermains that are proposed for the site.  
 
Refer to Appendix B for the proposed watermain calculations and Appendix D for 
the General Servicing Plan, GEN. 
 
3.3 Utilities 
 
Since the development is situated within an existing residential community that is 
serviced with telephone, cable TV, hydro, and gas services, it is presumed that the 
various utilities servicing the area can service the site without extensive area network 
upgrades.  
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3.4 Internal Grading & Drainage 
 
To accommodate steep slopes across the northeast portion of the site, roads will be 
graded to a maximum of 10.0%. A retaining wall is required adjacent to the proposed 
cul-de-sac, along the northern property line, to accommodate the existing grades. To 
achieve adequate drainage to the SWM facility from the southern extremity of the 
site, a retaining wall is required at the southwest corner of the property with 3:1 
slopes along the south and west property lines. This grading method required the 
Beck Boulevard to be extended at 6.0% from the start of the existing cul-de-sac to 
the south to achieve the required grades for positive drainage to the SWM facility for 
the minor and major storm events. 
 
The lots will be graded primarily by split drainage in low lying areas, with the front 
yards being sloped towards the proposed right-of-way and the backyards being 
directed towards the rear of the lots. For lots adjacent to the bluff, walk-up lots with 
rear lot swales will be required.  
 
For further grading and drainage details refer to the Site Grading Plan, SGR, 
contained in Appendix D. 
 
3.5 Foundations & Groundwater Considerations 
 
As noted in the Preliminary Geotechnical Investigation, house footing grades should 
be kept to a minimum of 0.6m above the seasonally high groundwater table. In this 
regard, proposed grades shown on the Site Grading Plan have been set as high as 
possible in certain critical areas, while also taking into consideration the desire to 
cut/fill balance the site and provide positive drainage to the drainage outlet. Future 
groundwater monitoring and detailed lot grading during the detailed design phase will 
identify particular concern areas to address this issue.  
 
Also, the Investigation notes that loose to very loose native sand soils are present 
throughout the site, which will not provide adequate bearing resistances for typical 
house footing construction methods. To rectify this, 1.5m of engineered fill could be 
placed beneath footing levels or a pier/piling system could be implemented to bear 
foundations onto more suitable soils deeper underground.  
 
Depending on the grading of the roadways that are to be finalized during the detailed 
design phase, pavement subgrade will comprise native soils or engineered fill. A 
typical a road base cross section should be sufficient for the subdivision, with the 
exception of frost-susceptible areas which may require additional granular base 
thickness. Proof-rolling of the subgrade will be required to identify such areas. 
 
For further details pertaining to the groundwater table and foundation / pavement 
design recommendations, refer to the Preliminary Geotechnical Investigation 
prepared by Peto MacCallum Ltd (Appendix E).  
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4.0 Stormwater Management  
 
4.1 Design Criteria 
 
Internal storm sewers and a stormwater management pond are proposed for the site 
to ensure that drainage is safely attenuated and conveyed to the existing outlet. 
Drainage from the northern portion of the property (Catchment 102) and external 
catchments (EXT1b and EXT2) will by-pass the SWM Pond. Runoff from external 
areas and the site will eventually drain into the existing 975 mm∅ storm sewer on Fox 
Street. 
 
The stormwater management design for the site will incorporate the policies and 
criteria of a number of agencies, including the Ministry of the Environment (MOE), 
and the Town of Penetanguishene. 
 
From these, the stormwater management design criteria for the site are summarized 
below: 
 
• Stormwater Quality controls will be provided based on the guidelines described in 

the Ministry of the Environment 2003 Stormwater Management Planning and 
Design Manual at an Enhanced Level of Protection. 

• The Town's Guidelines will be used as a reference for the design of the 
stormwater management system. 

• The Town of Penetanguishene rainfall intensity-duration-frequency (IDF) curves 
will be used to determine the peak flow rates and runoff volumes generated on 
the site.   

• Post-development peak flows from the site will be controlled to pre-development 
levels or less for the 2 through 100-year design storm events, which are based on 
the governing of the 24-hour SCS Type-II storm distribution and 4-hour Chicago 
storm distribution.   

• Post-development peak flows from the site will be controlled to a level that is 
within the available capacity of the existing 975mm∅ storm sewer on Fox Street.  

• Storm flows from external lands (EXT2 and EXT1b) will continue to drain through 
Catchment 102 and by-pass the proposed SWM facility to match existing 
conditions. Catchbasin(s) will be installed to facilitate wetland drainage.   

• Storm sewers will be designed to convey minor system flows and runoff from 
major storm events will be conveyed overland through the right-of-way.  
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4.2 Proposed Drainage 
 
Post-development drainage patterns will be generally consistent with existing 
conditions. Runoff from the site will be conveyed to a stormwater management 
facility, where peak flow attenuation and quality control will be provided.  
 
The developed portion of the site is identified as Catchment 101, and the northern 
portion of the property not proposed for development is identified as Catchment 102. 
A negligible portion of the site along the southern boundary (Catchment 103) will be 
uncontrolled and continue to outlet to the existing development to the south.  
 
The upstream external lands are divided into three (3) separate post-development 
drainage catchments: EXT 1a, EXT1b and EXT 2. These areas are currently 
uncontrolled with EXT1a and EXT1b Catchments draining via overland flow from east 
of the site and EXT2 discharges through a 300mm∅ culvert to a channel within a 
drainage easement on the site.  
 
The drainage from Catchments EXT1b and EXT2 will continue to be directed to the 
wetland area in the northern portion of the development (Catchment 102), and in the 
event of flooding will be collected in the proposed storm sewer system. Catchment 
EXT1a will be conveyed around the proposed townhomes via swales which will 
discharge into the proposed storm sewer system. 
 
Site drainage discharges to the existing 975mm∅ storm sewer on Fox Street. This 
will require approximately 205m of external storm sewer to be constructed on Fox 
Street.  
 
For further post-development drainage details, refer to the Post-Development 
Drainage Plan, FIG3, contained in Appendix A. 
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5.0 Hydrologic Analysis 
 
5.1 Rainfall Data 
 
The 24-hour SCS Type-II and the 4-hour Chicago Storm rainfall distributions were 
used for the 1:2, 1:5, 1:25, and 1:100 year storm event calculations. The Regional 
storm event modelled was based on the Timmins Regional Storm. The SCS and 
Chicago storms were developed from the recorded rainfall data from the City of 
Orillia Intensity-Duration-Frequency (IDF) curves/values.   
 
5.2 Time of Concentration 
 
The Airport Formula was used to calculate the time of concentration. The time of 
concentration is a function of “time to peak,” which represents the time from the 
beginning of rainfall to the peak of the runoff hydrograph. It is indicative of the 
catchment area’s response to storm events. It depends on the physical 
characteristics of the watershed, such as length, slope, area and surface cover.  
Estimates of time to peak were determined using the area’s time of concentration 
determined by computing a travel time of an overland flow component and, where 
applicable, a channel/pipe travel time and then adding the respective travel times 
together. Refer to Appendix B for related calculations. 
 
5.3 Pre-Development Condition Modelling Results 
 
Using the site drainage area as illustrated on FIG2 and the hydrologic modelling 
program SWMHYMO, the total flows were determined for the 2-year through to 100-
year storm events. The drainage area east of Church Street was considered an 
external catchment area, with the area of the proposed site and external areas to the 
north and west taken as the pre-developed catchment for a combined drainage area 
of 29.34ha.  
 
The 4-hour Chicago Storm and 24-hour SCS Type-II pre-development peak flows for 
the North and South Catchments are summarized in Table 1 below. 
 
Table 1:  Storm Pre-Development Peak Flows  

Design Storm 
Area 

Pre-Development Peak Flows 
(ha) 

  
2 yr. 5 yr. 25 yr. 100 yr. 
m³/s m³/s m³/s m³/s 

4-hr Chicago 29.34 0.196 0.202 0.466 0.665 

24-hr SCS II 29.34 0.200 0.329 0.587 0.864 

 
The pre-development hydrologic model runs for the 4-hour Chicago and SCS Type-II 
storm distributions can be found in Appendix C. From these models it was 
determined that the SCS Type-II storm is the governing storm. 
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5.4 Post-Development Condition Modelling Results 
 
The 24-hour SCS Type-II uncontrolled post-development peak flows are summarized 
in Table 2 below. 
 
Table 2: 24-Hr SCS Type-II Storm Post-Development Uncontrolled Peak Flows 

Catchment 
Area 24-Hour SCS Type-II Distribution  

Uncontrolled Post-Development Peak Flows (ha) 

  
2 yr. 5 yr. 25 yr. 100 yr. Timmins 
m³/s m³/s m³/s m³/s m³/s 

101 4.65 0.164 0.252 0.410 0.564 0.354 

102 6.58 0.040 0.074 0.141 0.209 0.311 

103 0.16 0.006 0.009 0.016 0.022 0.013 

EXT1a 2.38 0.033 0.058 0.105 0.151 0.157 

EXT1b 5.39 0.052 0.091 0.166 0.241 0.320 

EXT2 6.14 0.165 0.254 0.435 0.629 0.486 

EXT3 4.02 0.039 0.068 0.123 0.175 0.247 

 
The post-development hydrologic model runs for the SCS Type-II and 4-hour 
Chicago storm distributions can be found in Appendix C. 
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6.0 Quantity Control 
 
6.1 Max Release Rate to Fox Street Sewer Outlet 
 
Peak flow attenuation is required for all post-development flows to their respective 
pre-development levels or less. The release rate for 2-year through to 100-year 
storm events is required be within the allotted capacity of the existing 975mm∅ Fox 
Street outlet pipe.  
 
The allotted capacity for the site is the existing capacity of the Fox Street storm 
sewer less the storm flows from tributary external lands. 
 
The capacity of the 975mm∅ pipe is 2.338m3/s (as noted in the Functional Servicing 
Report completed by RJ Burnside & Associates Limited for the Village at Bay 
Moorings Residential Development Located to the south of the subject development).   
 
The existing 100-year flow from the development to the south is 0.933m3/s 
(referenced from the Village at Bay Moorings Development Phase 4 FSR prepared 
by WMI & Associates Ltd., September 2012).  
 
The 100-year flow from the undeveloped portion of the site (Catchment 102) and the 
external lands to the east of the site (Catchments EXT1b and EXT2) is 1.019m3/s. 
The 100-year flow for the external lands to the west of the site (Catchment EXT3) is 
0.175m3/s. Therefore, the maximum permitted release rate for the site into the 
existing 975mm∅ storm sewer of Fox Street is 0.211m3/s. 
 
From comparing the uncontrolled post development peak flows noted in Table 2 for 
Catchment 101, it can be seen that the uncontrolled post-development peak flows 
exceed the allowable release rates for the 5-year through 100-year storm events, 
therefore peak flow attenuation is required.  
 
6.2 Preliminary SWM Facility Design 
 
In comparing the model run outputs from 24-hour SCS Type-II and 4-hour Chicago 
storm distributions, the 24-hour SCS Type-II Distribution consistently produced more 
conservative storage volumes, and therefore was used in establishing the size and 
preliminary design of the proposed stormwater management facility.  
 
The proposed stormwater management facility will be designed to incorporate 
quantity controls for the runoff generated on-site. Table 3 below provides an overall 
release rate and stage-storage-discharge summary for the controlled discharge from 
a SWM facility to attenuate all storm events up to and including the 100-year storm 
event to the allowable release rate levels or less.  
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Table 3: Release Rate & SWM Facility Stage-Storage-Discharge Summary 

Storm 
Event 
(Year) 

SCS Type-II 
Storm Pre-

Development 
Peak Flows 

(m3/s)  
(per Table 1) 

Catchment 
101  

Post-
Development 
Peak Flows- 
Uncontrolled 

(m3/s)  
(per Table 2) 

Pond 
Outflow- 

Post 
Development 

Controlled 
Peak Flow - 
Catchment 

101 + EXT1a 
(m3/s) 

Estimated 
SWM 

Facility 
Active 

Storage 
Volume 

(m3) 

Estimated 
SWM 

Facility 
Water 
Levels 
(MASL) 

2 0.200 0.164 0.036 401 186.11 
5 0.329 0.252 0.066 553 186.25 

25 0.587 0.409 0.105 875 186.50 
100 0.864 0.562 0.132 1191 186.71 

 
From comparing the Total Post-Development Peak Flows from Table 2 to the 
allowable release flows noted previously, it can be seen that the SWM facility storage 
volumes and storage water levels are sufficient to attenuate peak flows to below 
allowable release rates, for the 2-year through 100-year design storm events.  
 
The proposed SWM facility illustrated in FIG3 (contained in Appendix A) is sized to 
provide adequate storage to attenuate flows to the permitted release rates noted 
previously, based on a permanent pool elevation of 185.70masl. The preliminary 
design is also in accordance with the summary of design guidance for Wet Pond 
facilities noted in the Ministry of the Environment's 2003 Stormwater Management 
Planning and Design Manual, Table 4.6. 
 
To meet the release rate requirements at various design storm events, multiple 
orifice and/or weir controls will be required to restrict flows at various stages within 
the pond. For the 2-year pre-development release rate target, a small diameter 
orifice control will likely be sufficient, however to accommodate larger release flows 
from larger storm events, a manhole cut-out weir will likely be required.   
 
An earthen weir and associated overland flow channel will be incorporated into the 
SWM facility design to permit regional storm flows to pass without overtopping the 
facility or flooding adjacent properties.  
 
A detailed analysis of the SWM facility, including the stage, storage and discharge, 
and inlet / outlet configuration will be provided during the detailed design phase.  
 
Other Preliminary SWM facility calculations are contained in Appendix B for 
reference.  
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7.0 Quality Control 
 
The stormwater management requirements for this site were determined in 
consultation with the Town of Penetanguishene. The appropriate level of quality 
control was determined to be at an 'enhanced' level as defined by the MOE's 
Stormwater Management Planning & Design Manual (2003), which equates to the 
provision of 80% total suspended solids (TSS) removal. 
 
An integrated treatment train approach will also be implemented to design the storm 
drainage system, which will help minimize any negative impacts the site may have on 
the existing quality of stormwater runoff.  The integrated treatment train approach is 
premised on providing quality control at the following three separate locations within 
the development: 
 
i) Lot Level Control:  Reduced lot grading and roof leaders discharging to pervious 

surfaces on the residential lots will encourage infiltration and ultimately 
groundwater recharge at the source within the development. 

 
ii) Conveyance Control:  Grassed swales will be utilized where necessary to convey 

stormwater runoff to either the storm sewer system, or wet pond facility directly.  
The grassed swales within the site will not only provide stormwater conveyance 
but also aid in quality control enhancement of the stormwater before it enters the 
proposed wet pond facility and ultimately exits the site.  Also, due to the nature of 
the development which requires the use of an urban road cross-section, all 
proposed catchbasins will be equipped with sumps to help promote the removal 
of suspended solids travelling within the storm sewer system before being 
released into the end-of-pipe wet pond facility. 

 
iii) End-of-pipe Control:  The final element to the treatment train approach to 

stormwater quality control is the use of a wet pond facility consisting of a 
permanent pool and extended detention storage.   

 
The preliminary calculations contained in this report provide end of pipe quality 
control calculations pertaining to storage volumes and release rates within the SWM 
facility in accordance with MOE criteria for Catchment 101 only (although EXT1a also 
contributes to the SWM pond). Some quality attenuation will inherently be provided 
for the 10.0m buffer along the boundary as well as for the external areas draining into 
the wetland since this area acts as a natural attenuation buffer.  
 
Preliminary SWM facility Calculations pertaining to quality control storage volumes 
are contained in Appendix B for reference.  
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8.0 Sediment and Erosion Controls 
 
In accordance with Town policy, effective erosion and sediment control must be 
established prior to construction commencement and maintained until the site has 
been stabilized. Exposure of the soil during construction should be minimized to 
avoid erosion and sedimentation.  The sites erosion potential may be mitigated 
through the use of sound erosion and sedimentation control measures.  The following 
measures shall be carried out prior to construction and maintained until disturbed 
areas have regained a significant grass cover:  
 
Topsoil Stripping: Topsoil stripping will be reduced as much as possible on-site.  
Where grading is necessary, the exposed soil will be stabilized by seeding 
immediately upon being set to grade. Should topsoil stockpiling be required, the 
stockpiles will be kept at manageable levels for grass/weed cutting purposes.   
 
Silt Fence:  Silt fence will be placed along the down slope of all excavated material and 
along the perimeter of the site to prevent sediment transport.  Periodic inspections and 
repairs to the silt fence should be performed regularly, as well as after every rainfall 
event. 
 
Mud Mat:  Mud tracking from construction traffic must be controlled through the use 
of a mud-mat consisting of clear stone located at the site's construction entrances/ 
exits. 
 
Vegetated Buffers: Existing grassland vegetation/wooded and lawn 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. 
 
Finally, the Site Engineer will be responsible for completing routine inspections of the 
sediment and erosion control structures throughout the construction phase of the 
development, particularly after rainfall events. All damaged or clogged control 
devices or fencing must be repaired immediately. 
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9.0 Summary and Conclusions 
 
This Functional Servicing and Stormwater Management Report demonstrates how 
the site can be serviced and how drainage can be accommodated. Specifically, we 
note the following: 
 

• A storm sewer system will provide minor system drainage and roadways will 
provide major storm conveyance to the SWM facility. 

• A network of sanitary sewers will service the site and connect into the existing 
municipal sewer on Beck Boulevard. Proposed watermains will connect to the 
existing mains on Fox Street and Beck Boulevard and will provide adequate 
potable water and fire flow service.  

• The preliminary grading design has consideration for the high groundwater level. 
Engineered fill or pier/piling equipped house foundations may need to be 
implemented to overcome low bearing pressures afforded by the native soils.   

• The proposed SWM facility will provide quantity controls for the site to pre-
development levels for the 2 through 100-year design storm events with the flows 
to be attenuated to less than or equal to the available capacity of the existing 
storm sewer on Fox Street.  

• External areas to the east will continue to be conveyed to the wetland/woodlot in 
Catchment 102 via overland flow.  

• An 'enhanced' level of quality control, as defined in the MOE's Stormwater 
Management Planning & Design Manual will be provided through permanent pool 
and extended detention storage provided within the SWM facility.   

 

The Functional Servicing and Stormwater Management strategy described in this 
report demonstrates that the site can be accommodated within the framework of 
existing infrastructure and with minimal impacts on the adjacent properties. 
 
Based on the above, we request that this report be received in support of Draft Plan 
Approval. 
 
Respectfully submitted, 
 
WMI & Associates Limited 
 

 
 
 
 

Chris Jungkunz, EIT     Dean Ives, P. Eng.     
 
Z:\Projects\2009\09-062\Reports\FSR SWM\3rd_Subm\220719_FSR_SWM_Report.doc 
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WMI & Associates Limited
119 Collier Street, Barrie, Ontario  L4M 1H5

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

<<< Elements Requiring Input Information

Peak Flow Formulaes: where, P = population in 1000's Comm/Inst Peaking Factor: 1.5
Qpop = (P*q*M)/86.4 (L/s) q = residential sewage unit flow rate Industrial Peaking Factor: 2
QComm/Inst = Design Flow x Peaking Factor (L/s) M = Ultimate Flow Factor (residential peaking factor) Res - SFD Single Family Dwellings: q: 450 L/cap./day ppd = 2.75
QInd = Design Flow x Peaking Factor (L/s) (Harmon) M=1+(14/(4+P0.5)) Res - MFD Multi-Family Dwellings: q: 275 L/cap./day ppu = 4

Qpop = peak population flow (L/s) Date: 19-Jul-22
QInfilt = i*A (L/s),    where A = Area (ha) QComm/Inst = peak commercial/institutional flow (L/s) Infiltration Project No: 09-062

QInd = peak industrial flow (L/s) i: 0.19 L/s/ha Prepared by: JB
Qd = Qpop + QComm/Inst +QInd + QInfilt (L/s) (as per MOE Guidelines use 0.19 for sewer design & 0.04 (avg) - 0.11 (peak) for PS/STS)

QInfilt = peak extraneous (i.e. infiltration) flow (L/s) Mannings Coefficient
i = peak extraneous (i.e. infiltration) unit flow rate n: 0.013

MOE Velocity Requirements: 0.6m/s - 3.0m/s Qd = total peak design flow (L/s)

Street Upstream Downstream Res - SFD Res - SFD Res - MFD Res - MFD Comm/Inst Industrial Cum. Res - SFD Cum. Res - MFD Cum. Comm/Inst Cum. Industrial Residential Sewage Total Dia. Slope Length Capacity Velocity Fall in Drop in MH (m)
MH MH # of # of # of # of Total Daily Flow Total Daily Flow # of # of Total Daily Flow Total Daily Flow Peaking Flow Individual Cumulative Flow Flow Sewer

Units People Units People (L/day) (L/day) People People (L/day) (L/day) Factor (L/s) Area (ha) Area (ha) (L/s) (L/s) (mm) (%) (m) (L/s) (m/s) (m) DS US DS US DS

Cul De Sac Private Rd MH K MH J 0 7 28 0 28 0 0 4.36 0.39 0.65 0.65 0.12 0.51 200 1.40 38.8 40.49 1.25 0.54 0.05 201.45 200.95 198.50 197.96
MH J MH I 0 23 92 0 120 0 0 4.22 1.61 1.39 2.04 0.39 2.00 200 2.90 90.0 58.27 1.80 2.61 0.50 200.95 198.29 197.91 195.30
MH I MH H 0 3 12 0 132 0 0 4.21 1.77 0.30 2.34 0.44 2.21 200 5.08 17.8 77.12 2.38 0.90 0.50 198.29 196.85 194.80 193.90
MH H MH G 0 0 0 0 132 0 0 4.21 1.77 0.39 2.73 0.52 2.29 200 17.80 7.3 144.36 4.45 1.30 0.50 196.85 195.05 193.40 192.10
MH G MH F 0 7 28 0 160 0 0 4.18 2.13 1.19 3.92 0.74 2.87 200 64.50 8.6 274.80 8.47 5.55 0.05 195.05 189.02 191.60 186.05
MH F MH D 0 21 84 0 244 0 0 4.12 3.20 0.47 4.39 0.83 4.03 200 106.60 1.4 353.28 10.89 1.50 0.05 189.02 187.70 186.00 184.50

Private Rd (West) MH E MH D 0 11 44 0 44 0 0 4.33 0.61 0.28 0.28 0.05 0.66 200 1.00 49.8 34.22 1.06 0.50 0.05 187.95 187.70 185.00 184.50
Beck Blvd MH D MH A 0 0 0 0 288 0 0 4.09 3.75 0.12 4.79 0.91 4.66 200 0.53 57.2 24.91 0.77 0.30 0.05 187.70 188.44 184.45 184.15

Private Rd (West) MH B MH A 0 5 20 0 20 0 0 4.38 0.28 0.20 0.20 0.04 0.32 200 2.08 47.2 49.35 1.52 0.98 0.05 188.13 188.44 185.13 184.15

Private Rd (East) MH C MH A 0 11 44 0 44 0 0 4.33 0.61 1.49 1.49 0.28 0.89 200 1.23 99.7 37.95 1.17 1.23 0.05 188.83 188.44 185.38 184.15

Beck Blvd MH A EX MH EE 0 0 0 0 352 0 0 4.05 4.54 0.31 6.79 1.29 5.83 200 1.74 26.9 45.13 1.39 0.47 0.05 188.44 187.53 184.10 183.63

Individual Totals: 0 352 0 0 6.79
Cumulative # of People (SFD + MFD): 352

NOTES: - # of people for the Multi-Family Residential Dwellings (Townhouses, apartments, etc.) is calculated based on # of units x population density (people per unit = 4).
- # of people for the Single-Family Residential Dwellings is calculated based on # of dwellings x population density (people per dwelling).

Z:\Projects\2009\09-062\Spreadsheets\Sanitary\Issue_No3\[220719_Sanitary_Design_Sheet(Infilt-ha).xlsx]SAN SHEET

Sanitary Sewer Design Sheet
Queen's Court Homes

Location Sewage Flow Calculation Data Sewer Calculation Data Sewer Profile Data

Infiltration Top of Grate Elevation (m) Invert Elevation (m)



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

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

<<< Elements Requiring Input Information

Rational Method Calculation: Manning's Formula Calculation: Rainfall Intensity Calculation:
Q = 2.78*(CF*C*I*A) V = (k*R2/3*S1/2) / n Q = V*A I = A*TB

Rainfall IDF Data:

MOE Velocity Requirements: 0.8m/s - 6.0m/s 5-year 100-year

where, where, where, A = 28.0 46.9

Q = peak flow rate (L/s) V = mean velocity (m/s) I = Rainfall Intensity (mm/hr) B = -0.699 -0.699
CF = runoff coefficient factor for storms > 10-yr k = 1.0 for SI units T = Time of Concentration (hr) Date: 19-Jul-22

C = runoff coefficient R = hydraulic radius (m) A = Rainfall IDF Coefficient Runoff Coeff. Factors, CF = 1.00 1.25 Project No: 09-062

I  = rainfall intensity (mm/hr) S = friction slope (m/m) B = Rainfall IDF Coefficient Prepared by: JB

A = area (ha) n = Mannings Coefficient 0.013

Street Upstream Downstream Individual Accumulated Time of Storm Rainfall Peak Runoff Diameter Slope Length Capacity Velocity Pipe Flow Pipe Storage Fall in Drop in MH (m)
MH MH C = C = C = C = 2.78CA 2.78CA Concentration Event Intensity Flow Time Volume Sewer

0.20 0.40 0.65 0.75 (mins) (mm/hr) (L/s) (mm) (%) (m) (L/s) (m/s) (mins) (m3) (m) DS US DS US DS

CUL DE SAC RD CBMH 13 CBMH 12 0.15 0.57 1.11 1.11 10.00 5-year 97.97 109.08 300 2.50 49.80 159.51 2.19 0.38 3.6 1.25 0.05 200.68 199.41 199.06 197.81
CBMH 12 MH 11 0.16 0.39 0.79 1.91 10.38 5-year 95.45 182.03 375 3.00 47.10 316.81 2.78 0.28 5.4 1.41 0.10 199.41 198.22 197.76 196.35

MH 11 CBMH 10 0.00 0.00 1.91 10.66 5-year 93.67 178.64 375 8.00 17.70 517.35 4.54 0.07 2.0 1.42 0.40 198.22 196.78 196.25 194.83
CBMH 10 MH 9 0.25 0.55 1.13 3.04 10.73 5-year 93.28 283.56 375 9.00 16.40 548.73 4.81 0.06 1.9 1.48 0.40 196.78 194.98 194.43 192.95

MH 9 CBMH 8 0.00 0.00 3.04 10.78 5-year 92.93 282.51 375 8.50 63.70 533.27 4.68 0.23 7.3 5.41 0.05 194.98 188.95 192.55 187.14
PRIVATE RD EAST CBMH 8 CBMH 7 0.83 0.72 1.26 4.30 11.01 5-year 91.59 394.03 600 0.80 90.70 572.93 1.96 0.77 26.5 0.73 0.05 188.95 187.66 187.09 186.36

CBMH 7 MH 4 0.49 1.02 5.32 11.78 5-year 87.36 465.10 600 0.60 10.20 496.18 1.70 0.10 3.0 0.06 0.05 187.66 187.70 186.31 186.25

PRIVATE RD EAST CBMH 15 MH 6 0.90 0.53 1.61 1.61 10.00 5-year 97.97 157.28 450 0.50 10.00 210.32 1.28 0.13 1.6 0.05 0.05 188.30 188.30 186.64 186.59
BECK BLVD MH 6 MH 4 0.00 0.00 1.61 10.13 5-year 97.09 155.87 450 0.50 57.30 210.32 1.28 0.75 9.4 0.29 0.05 188.30 187.70 186.54 186.25

PRIVATE RD WEST CBMH 14 MH 4 0.10 0.21 0.21 10.00 5-year 97.97 20.43 300 0.50 18.80 71.33 0.98 0.32 1.4 0.09 0.05 187.80 187.70 186.34 186.25

BECK BLVD MH 4 CBMH 3 0.00 0.00 7.14 11.88 5-year 86.85 619.90 750 0.50 31.50 821.24 1.80 0.29 14.4 0.16 0.05 187.70 187.43 186.20 186.04
CBMH 3 CBMH 2 0.52 1.08 8.22 12.17 5-year 85.39 702.06 750 0.50 8.50 821.24 1.80 0.08 3.9 0.04 0.05 187.43 187.43 185.99 185.95
CBMH 2 MH 1 0.00 0.00 8.22 12.25 5-year 85.01 698.90 750 0.50 10.70 821.24 1.80 0.10 4.9 0.05 0.05 187.43 187.35 185.90 185.85

MH 1 SWM HEADWALL 0.00 0.00 8.22 12.35 5-year 84.53 694.98 750 0.41 24.20 743.67 1.63 0.25 11.0 0.10 0.05 187.35 187.30 185.80 185.70

Sum of Drainage Areas (ha): 2.29 0.72 1.51 1.64
Total Drainage Area (ha): 6.16

NOTES: 

Z:\Projects\2009\09-062\Spreadsheets\SWM\IssueNo3\[220719_09-062_stmdesignsheet_AB.xlsx]STM SHEET

Storm Sewer Design Sheet
Queen's Court Homes

Drainage Areas (ha)

(CF = 1.0 for the 2, 5 & 10-yr storm events and 
CF = 1.1, 1.2 & 1.25 for the 25, 50 & 100-yr 
storm events respectively)

http://www.mto.gov.on.ca/IDF_Curves/terms.shtml

Location

Top of Grate Elevation (m) Invert Elevation (m)

Sewer Calculation DataRunoff Calculation Data Sewer Profile Data



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

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

Date: 19-Jul-22 Project No.: 09-062

Project: 221 Fox St. Prepared By: CJ

<<< 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 

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

people closets fuel outlets seats Area (m2) Area (ha) ADD (L/s) MDD (L/s) PHD (L/s)
Peaking Factor = 1.5 3

Residential Uses:
Townhouses (88 units @ 3 bedrooms/unit)* 528 275 L/person 1.68 4.86 7.21

L/person 0.00 0.00 0.00
Subtotal = 528 1.68 4.86 7.21

Refer to Table 3-1 and/or Table 3.3 of the MOE Design Guidelines for Drinking-Water Systems (2008) >>> Peaking Factor = 2.89 4.29

Notes: 
* - # of people for the Multi-Family Residential Dwellings (Townhouses, apartments, etc.) is calculated based on # of units x # of bedrooms x 2 people per bedroom.

Z:\Projects\2009\09-062\Spreadsheets\Water\[220718_Total_Daily_Domestic_Water_Supply_Flow_Calcs.xlsx]Water_Supply_Flows

TOTAL DAILY DOMESTIC WATER SUPPLY FLOW CALCULATIONS 
221 Fox St.

Total Daily Design
Volume



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

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

Project No.: 09-062Date: 19-Jul-22 

Project: 221 Fox St. Prepared By: CJ

<<< 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 townouse bldg. based on typ. storey height of 2.60m)
+     Roof Volume

= 661.85 m2   x 2.6 m        x 2 stories
+ 427.4 m3 roof volume (6.2m x 15.25m footprint x 7 units; 5:12 pitch gable roof)

V = 3869.1 m3

Approximate Exposure Distance From Proposed Buildings To:

West to P/L >= 13.0 m SW = 0
North to bldg = 3.0 m SN = 0.5

East to C/L= 11.0 m SE = 0
South to P/L >= 7.0 m SS = 0

(no unprotected openings on south side of proposed building) STOTAL = 1      + (SW + SN +SE + SS)
= 1 + 0.5

STOTAL = 1.5 (max. allowable is 2.0)
Minimum Water Supply,

Q = KVSTOTAL where, Q = Minimum Water Supply (L)
= 23 x 3869.1 x 1.5 K = Water Supply Coefficient

Q = 133,483 L V = Building Volume (m3)
Check STOTAL = Total Spatial Coefficient

QCHECK = 3600 L/min x 30 min
QCHECK = 108,000 L

QTOTAL = greater of Q & QCHECK

QTOTAL = 133,483 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 = 3600 L/min
60 L/s

from Figure 1 (OBC, A.3.2.5.7.)

DESIGN CALCULATIONS
FIRE PROTECTION WATER STORAGE

Z:\Projects\2009\09-062\Spreadsheets\Water\[220718_Fire_Protection_Water_Storage(Detailed).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

It has been assumed that the building will be constructed with combustible materials and in accordance with Subsection 3.2.2. of the 
OBC.

The proposed residential units are Group 'C', residential occupancies

(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.)

Required Minimum Water Supply Flow Rate = 3600L/min (Q>108000L and < 135000L)



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

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

<<< Elements Requiring Input Information

Velocity, V =   Q  (m/s) Total Head Loss = Friction Head Loss + Minor Head Loss
A

where, Q = Flow (m3/s) Friction Slope, S = x 100  (m/100m) Pressure (psi) = Pressure Head (m) x 1.422 Date: 19-Jul-22
A = Cross-Sectional Area (m2) Project No: 09-062

Minor Head Loss, HL = (K1+K2+K3…) x V2/2g where, V = mean velocity (m/s) Total HGL = Ground Elev. + Pressure Head Prepared by: CJ
where, ∑K = (K1+K2+K3…) k = 0.85 for SI units

V = mean velocity (m/s) C = Roughness Coefficient
g = 9.81 (acceleration due to gravity, m/s2) R = hydraulic radius (m)

Description Pipe Design Sum of Minor Minor Head Total Head Total Pressure Pressure Pressure Head Ground Elev. Total HGL Ground Elev. Total HGL Pressure Head Pressure
Coefficient Flow Diameter Velocity Unit Friction Head Distance Friction Head Loss Coeff. Loss Loss Loss @ Pt. A @ Pt. A @ Pt. A @ Pt. A @ Pt. B @ Pt. B @ Pt. B @ Pt. B

C (L/s) (mm) (m/s) Loss (m/100m) (m) Loss (m) ∑K= (m) (m) (psi) (psi) (m) (m) (m) (m) (m) (m) (psi)
Fox Street 110 64.86 200 2.06 2.83 595.00 16.82 1.80 0.39 17.21 24.47 70 49.23 186.15 235.38 201.40 218.17 16.77 23.84

NOTES: - Loss Coefficient 5 - Valves @ K=0.12 
1 - 90∅ Tee  @ K=0.80
1- 45∅  Elbow @ K=0.40

- Refer to the Total Daily Domestic Water Supply Flow calcvulations for flows.
- 70psi was the pressure used which was the lower value of the results from the fire hydrant testing, as provided by the municipality.
- Using the OFM Guideline (OFM-TG-03-1999) for fire protection water supply guideline a required flow of 60L/s plus the max day demand (MDD) of 4.86L/s was used to size the proposed watermain.

Forcemain

Z:\Projects\2009\09-062\Spreadsheets\Water\[220718_Watermain_Headloss_Calc.xlsx]Watermain_Headloss_Calc

Watermain Headloss Calculations
221 Fox Street, Penetanguishene

Hazen -Williams Equation (re-arranged for Friction Slope)
(Friction Head Loss Calculation)

(V)1/0.54

(0.85CR0.63)1/0.54
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Project No.: 09-062Date: 19-Jul-22 

Project: 221 Fox St. Prepared By: CJ

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 - PRE (existing)

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 11.02
5 - 10% grade 11.02
10 - 30% grade

Lakes and Wetlands
Impervious Area (i.e. buildings, roads, parking lot, etc.) 1.17
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
2 - 7% grade
> 7% grade

Total Area (ha) = 23.20 Runoff Coefficient, C = 0.14

Industrial

Lawn

Cultivated Land

Pasture Land

Woodlot or Cutover

Woodlot or Cutover

Residential

Industrial

Lawn

RUNOFF COEFFICIENT CALCULATIONS
"C" SPREADSHEET

RUNOFF COEFFICIENT NUMBERS

Residential

Hydrologic Soil Groups

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

Land Cover

Land Cover Hydrologic Soil Groups

Cultivated Land

Pasture Land



PRE-DEVELOPMENT CONDITION - EXT

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.) 1.54
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
2 - 7% grade 4.6
> 7% grade

Total Area (ha) = 6.14 Runoff Coefficient, C = 0.31

Lawn

Land Cover

Woodlot or Cutover

Residential

Industrial

Hydrologic Soil Groups

Cultivated Land

Pasture Land

Z:\Projects\2009\09-062\Spreadsheets\SWM\IssueNo3\[220718_C_CALCS..xls]PRE
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Project No.: 09-062Date: 19-Jul-22 

Project: 221 Fox St. Prepared By: CJ

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

CATCHMENT AREA 101

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 0.73
5 - 10% grade 0.73
10 - 30% grade

Lakes and Wetlands 0.44
Impervious Area (i.e. buildings, roads, parking lot, etc.) 1.47
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
2 - 7% grade 1.28
> 7% grade

Total Area (ha) = 4.65 Runoff Coefficient, C = 0.36

Industrial

Lawn

Cultivated Land

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

Pasture Land

Woodlot or Cutover

Land Cover

RUNOFF COEFFICIENT CALCULATIONS
"C" SPREADSHEET

RUNOFF COEFFICIENT NUMBERS

Residential

Hydrologic Soil Groups

Land Cover Hydrologic Soil Groups

Cultivated Land

Pasture Land

Woodlot or Cutover

Residential

Industrial

Lawn



CATCHMENT AREA 102

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 2.87
5 - 10% grade 2.87
10 - 30% grade

Lakes and Wetlands 0.40
Impervious Area (i.e. buildings, roads, parking lot, etc.) 0.18
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
2 - 7% grade 0.27
> 7% grade

Total Area (ha) = 6.58 Runoff Coefficient, C = 0.12

CATCHMENT AREA 103

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.) 0.01
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
2 - 7% grade
> 7% grade 0.15

Total Area (ha) = 0.16 Runoff Coefficient, C = 0.20

EXTERNAL AREA - EXT1a

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 1.19
10 - 30% grade

Lakes and Wetlands
Impervious Area (i.e. buildings, roads, parking lot, etc.) 0.26
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
2 - 7% grade
> 7% grade 0.93

Total Area (ha) = 2.38 Runoff Coefficient, C = 0.22

Industrial

Lawn

Land Cover Hydrologic Soil Groups

Cultivated Land

Pasture Land

Woodlot or Cutover

Lawn

Residential

Industrial

Land Cover Hydrologic Soil Groups

Cultivated Land

Pasture Land

Woodlot or Cutover

Residential

Land Cover Hydrologic Soil Groups

Cultivated Land

Pasture Land

Woodlot or Cutover

Residential

Industrial

Lawn



EXTERNAL AREA - EXT1b

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 2.69
10 - 30% grade

Lakes and Wetlands
Impervious Area (i.e. buildings, roads, parking lot, etc.) 0.48
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
2 - 7% grade
> 7% grade 2.22

Total Area (ha) = 5.39 Runoff Coefficient, C = 0.21

EXTERNAL AREA - EXT3

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 1.69
5 - 10% grade
10 - 30% grade

Lakes and Wetlands
Impervious Area (i.e. buildings, roads, parking lot, etc.) 0.64
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 1.69
2 - 7% grade
> 7% grade

Total Area (ha) = 4.02 Runoff Coefficient, C = 0.21

Residential

Industrial

Lawn

Land Cover Hydrologic Soil Groups

Cultivated Land

Pasture Land

Woodlot or Cutover

Land Cover

Z:\Projects\2009\09-062\Spreadsheets\SWM\IssueNo3\[220718_C_CALCS_POST.xls]POST

Hydrologic Soil Groups

Cultivated Land

Pasture Land

Woodlot or Cutover

Residential

Industrial

Lawn
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Project No.: 09-062Date: 19-Jul-22 

Project: 221 Fox Street Prepared By: CJ

OVERLAND SHEET FLOW TIME OF CONCENTRATION (TC) CALCULATION, TC, OVER

The Runoff Coefficient 'C' governs which Time of Concentration Formula is used: C > 0.40 Bransby Williams Formula
C <= 0.40 Airport Formula (FAA Equation)

Ref:  MTO, Drainage Management Manual, pg 28, Ch. 8, 1997
<<< Elements Requiring Input Information

Catchment Area h1 h2 Length Runoff hDELTA Slope Airport Bransby Williams
I.D. (ha) (m) (m) (m) Coefficient (m) (%) Formula Formula

*PRE (a) 11.60 188 182 330 0.14 6.0 1.8 46.7
*PRE (b) 11.60 216 188 270 0.14 28.0 10.4 23.8

TC, OVER = (min.) TC, OVER = (min.)

where, C = Runoff Coefficient where, L = Length of Overland Flow Path, (m)
L = Length of Overland Flow Path, (m) S = Avg. Slope of Overland Flow Path, (%)
S = Avg. Slope of Overland Flow Path, (%) A = Catchment Area, (ha)

CHANNELIZED FLOW TIME OF CONCENTRATION (TC) CALCULATION, TC, CHAN

Refer to separate sheet attached for the calculation of the Velocity values (i.e. Flow Master Output, Manning's Channel Spreadsheet, etc.).

Catchment Length Velocity TC, CHAN
I.D. (m) (m/s) (min.)

TC, CHAN = L (min.) where, L = Length of Channel, (m)
V V = Flow Velocity in Channel, (m/s)

PIPED FLOW TIME OF CONCENTRATION (TC) CALCULATION, TC, PIPE

Refer to separate sheet attached for the calculation of the Velocity values (i.e. Culvert Master Output, Manning's Pipe Spreadsheet, etc.).

Catchment Length Velocity TC, PIPE
I.D. (m) (m/s) (min.)

TC, PIPE = L (min.) where, L = Length of Pipe, (m)
V V = Flow Velocity in Pipe, (m/s)

TOTAL TIME OF CONCENTRATION (TC) AND TIME TO PEAK (TP) CALCULATION, TC, TOTAL, TP, TOTAL

The Total Time of Concentration and Time to Peak values consist of a combination of the Overland, Channel and/or Pipe travel times.

Catchment TC, OVER TC, CHAN TC, PIPE TC, TOTAL TP, TOTAL TP, TOTAL
I.D. (min.) (min.) (min.) (min.) (min.) (hr.)

PRE (a) 46.7 46.7 31.3 0.521
PRE (b) 23.8 23.8 15.9 0.266

TC, TOTAL = (min.)
TP, TOTAL = (min.)

Z:\Projects\2009\09-062\Spreadsheets\SWM\IssueNo3\[220718_Tc_&_Tp_Spreadsheet.xlsx]Tc & Tp Calcs

3.26 (1.1-C) (L)0.5 0.057 (L)

*Note: The flow paths for the pre-development catchments have been broken up into 2 segments - (a) representing the shallow section, and (b) representing
the steep section, to give a more realistic Tc Value.

TIME OF CONCENTRATION & TIME TO PEAK CALCULATIONS
TC & TP SPREADSHEET

TC, OVER (min.)

Airport Formula (FAA Equation) Bransby Williams Formula

(S)0.33 (S)0.2 (A)0.1

TC, OVER + TC, CHAN + TC, PIPE

0.67 x TC, TOTAL
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Date: 19-Jul-22 Project No.: 09-062

Project: 221 Fox St. Prepared By: CJ

OVERLAND SHEET FLOW TIME OF CONCENTRATION (TC) CALCULATION, TC, OVER

The Runoff Coefficient 'C' governs which Time of Concentration Formula is used: C > 0.40 Bransby Williams Formula
C <= 0.40 Airport Formula (FAA Equation)

Ref:  MTO, Drainage Management Manual, pg 28, Ch. 8, 1997
<<< Elements Requiring Input Information

Catchment Area h1 h2 Length Runoff hDELTA Slope Airport Bransby Williams
I.D. (ha) (m) (m) (m) Coefficient (m) (%) Formula Formula

EXT1a 2.38 224 187 220 0.22 37.0 16.8 16.8
EXT1b 5.39 215.75 187 355 0.21 28.8 8.1 27.4
EXT3 4.02 187.5 186.25 150 0.21 1.3 0.8 37.7

102 6.58 198.5 188 240 0.12 10.5 4.4 30.4
103 0.16 188.77 187.25 6 0.20 1.5 25.3 2.5

TC, OVER = (min.) TC, OVER = (min.)

where, C = Runoff Coefficient where, L = Length of Overland Flow Path, (m)
L = Length of Overland Flow Path, (m) S = Avg. Slope of Overland Flow Path, (%)
S = Avg. Slope of Overland Flow Path, (%) A = Catchment Area, (ha)

CHANNELIZED FLOW TIME OF CONCENTRATION (TC) CALCULATION, TC, CHAN

Refer to separate sheet attached for the calculation of the Velocity values (i.e. Flow Master Output, Manning's Channel Spreadsheet, etc.).

Catchment Length Velocity TC, CHAN
I.D. (m) (m/s) (min.)

EXT1a
EXT1b
EXT3 240 0.8 5.0

103 50 1.1 0.8

TC, CHAN = L (min.) where, L = Length of Channel, (m)
V V = Flow Velocity in Channel, (m/s)

PIPED FLOW TIME OF CONCENTRATION (TC) CALCULATION, TC, PIPE

Refer to separate sheet attached for the calculation of the Velocity values (i.e. Culvert Master Output, Manning's Pipe Spreadsheet, etc.).

Catchment Length Velocity TC, PIPE
I.D. (m) (m/s) (min.)

EXT1a 210 0.9 3.9
EXT1b 370 0.9 6.9
EXT3

102 370 0.9 6.9

TC, PIPE = L (min.) where, L = Length of Pipe, (m)
V V = Flow Velocity in Pipe, (m/s)

TOTAL TIME OF CONCENTRATION (TC) AND TIME TO PEAK (TP) CALCULATION, TC, TOTAL, TP, TOTAL

The Total Time of Concentration and Time to Peak values consist of a combination of the Overland, Channel and/or Pipe travel times.

Catchment TC, OVER TC, CHAN TC, PIPE TC, TOTAL TP, TOTAL TP, TOTAL
I.D. (min.) (min.) (min.) (min.) (min.) (hr.)

EXT1a 16.8 3.9 20.7 13.9 0.231
EXT1b 27.4 6.9 34.3 23.0 0.383
EXT3 37.7 5.0 42.7 28.6 0.477

102 30.4 6.9 37.3 25.0 0.417
103 2.5 0.8 3.3 2.2 0.037

TC, TOTAL = (min.)
TP, TOTAL = (min.)

3.26 (1.1-C) (L)0.5 0.057 (L)

TIME OF CONCENTRATION & TIME TO PEAK CALCULATIONS
TC & TP SPREADSHEET

TC, OVER (min.)

Airport Formula (FAA Equation) Bransby Williams Formula

(S)0.33 (S)0.2 (A)0.1

TC, OVER + TC, CHAN + TC, PIPE

0.67 x TC, TOTAL

Z:\Projects\2009\09-062\Spreadsheets\SWM\IssueNo3\[220718_C_CALCS_POST.xls]POST
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Date: 19-Jul-22 Project No.: 09-062

Project: 221 Fox St. Prepared By: CJ

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 - PRE (existing)

(for Nashyd Command)
Land Cover A AB B BC C CD D Total Area (ha) = 23.20

Wetlands/Lakes/SWMF's
Woods 22.03 CN(I) = 30

Meadows CN(II) = 49
Pasture/Lawn CN(III) = 69

Cultivated
Impervious Areas 1.17 IA (mm) = 9.6

PRE-DEVELOPMENT CONDITION - EXT

(for Standhyd Command)
Land Cover A AB B BC C CD D Pervious Area (ha) = 4.60

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

Meadows CN(II) = 59
Pasture/Lawn 4.6 CN(III) = 77

Cultivated
Impervious Areas IA (mm) = 5.0

Z:\Projects\2009\09-062\Spreadsheets\SWM\IssueNo3\[220718_Tc_&_Tp_Spreadsheet_Post.xlsx]Tc & Tp Calcs

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

7
2

CURVE NUMBER & INITIAL ABSTRACTION CALCULATIONS
CN & IA SPREADSHEET

SCS CURVE NUMBERS (AMC II (NORMAL) CONDITION)

(mm)

INITIAL RAINFALL

IA
ABSTRACTION

Hydrologic Soil Groups

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

10
8
5
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Date: 19-Jul-22 Project No.: 09-062

Project: 221 Fox St. Prepared By: CJ

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

CATCHMENT AREA - 101

(for Standhyd Command)
Land Cover A AB B BC C CD D Pervious Area (ha) = 3.18

Wetlands/Lakes/SWMF's 0.44
Woods 1.46 CN(I) = 32

Meadows CN(II) = 52
Pasture/Lawn 1.28 CN(III) = 71

Cultivated
Impervious Areas IA (mm) = 6.6

CATCHMENT AREA - 102

(for Nashyd Command)
Land Cover A AB B BC C CD D Total Area (ha) = 6.58

Wetlands/Lakes/SWMF's 0.4
Woods 5.73 CN(I) = 29

Meadows CN(II) = 48
Pasture/Lawn 0.27 CN(III) = 68

Cultivated
Impervious Areas 0.18 IA (mm) = 9.0

CATCHMENT AREA - 103

(for Nashyd Command)
Land Cover A AB B BC C CD D Total Area (ha) = 0.16

Wetlands/Lakes/SWMF's
Woods CN(I) = 42

Meadows CN(II) = 62
Pasture/Lawn 0.15 CN(III) = 79

Cultivated
Impervious Areas 0.01 IA (mm) = 4.8

ABSTRACTION
Hydrologic Soil Groups IA

CURVE NUMBER & INITIAL ABSTRACTION CALCULATIONS
CN & IA SPREADSHEET

SCS CURVE NUMBERS (AMC II (NORMAL) CONDITION)

(mm)

INITIAL RAINFALL

10
8
5
7
2

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

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

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



EXTERNAL AREA - EXT1A

(for Nashyd Command)
Land Cover A AB B BC C CD D Total Area (ha) = 2.38

Wetlands/Lakes/SWMF's
Woods 1.19 CN(I) = 37

Meadows CN(II) = 57
Pasture/Lawn 0.93 CN(III) = 75

Cultivated
Impervious Areas 0.26 IA (mm) = 7.2

EXTERNAL AREA - EXT1B

(for Nashyd Command)
Land Cover A AB B BC C CD D Total Area (ha) = 5.39

Wetlands/Lakes/SWMF's
Woods 2.69 CN(I) = 36

Meadows CN(II) = 56
Pasture/Lawn 2.22 CN(III) = 75

Cultivated
Impervious Areas 0.48 IA (mm) = 7.2

EXTERNAL AREA - EXT2

(for Standhyd Command)
Land Cover A AB B BC C CD D Pervious Area (ha) = 4.60

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

Meadows CN(II) = 59
Pasture/Lawn 4.6 CN(III) = 77

Cultivated
Impervious Areas IA (mm) = 5.0

EXTERNAL AREA - EXT3

(for Nashyd Command)
Land Cover A AB B BC C CD D Total Area (ha) = 4.02

Wetlands/Lakes/SWMF's
Woods 1.69 CN(I) = 40

Meadows CN(II) = 60
Pasture/Lawn 1.69 CN(III) = 78

Cultivated
Impervious Areas 0.64 IA (mm) = 6.6

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

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

Area per Land Cover Type and Hydrologic Soil Group
Hydrologic Soil Groups
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<<< Elements Requiring Input Information

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

101 4.65 31.6 Total Drainage Area (ha) = 4.65

Total Imperviousness (%) = 32

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 = 134 m3/ha
= 623 m3

Permanent Pool Volume = 94 m3/ha (for wet facilities only, i.e. Wetland, Hybrid OR Wet Pond)
= 437 m3

Extended Detention Volume = 40 m3/ha (Water Quality Control Volume (40m3/ha), MOE Guidelines)
= 186 m3

OR
= 270 m3 (Erosion Control Volume (25mm 4-hr Chicago Storm runoff volume), MOE Guidelines)

Extended Detention Volume = 270 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

Z:\Projects\2009\09-062\Spreadsheets\SWM\IssueNo3\[220718_SWM_Facility_Design.xlsx]Forebay_Sizing

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.



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

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

Project No.: 09-062Date: 19-Jul-22 

Project: 221 Fox St. Prepared By: CJ

<<< Elements Requiring Input Information

Wet Facility Forebay Design Guidelines:

Forebay Settling Calculations (based on the MOE Guidelines):
1) Settling Length (Equation 4.5)

Dist = (r x QP)0.5 (m) where, Dist = Forebay Settling Length (m)
(VS)0.5

r = Length-to-Width Ratio of Forebay

QP = Peak Flow Rate exiting the facility during the design
Quality Storm (m3/s)

VS = Settling Velocity (m/s)
(Dependent on the desired particle size to settle, 
Recommended Settling Velocity = 0.0003m/s)

2) Dispersion Length (Equation 4.6)

Dist = 8 x Q (m) where, Dist = Forebay Length of Dispersion (m)
d x VF

Q = Inlet Pipe Design Flow Rate (m3/s)
(for Inlet Pipes designed based on storm events greater than the 
10-year storm, use 10-year storm peak flow entering the facility)

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

VF = Desired Velocity in the Forebay (m/s)
(Recommended Velocity <=0.5m/s)

Forebay Characteristics:

Length-to-Width Ratio, r = 3
Peak Flow Rate exiting facility during design Quality Storm, QP = 0.0062 m3/s

Settling Velocity, VS = 0.0003 m/s
Inlet Pipe Design Flow Rate, Q = 0.145 m3/s       ( 25mm storm)

Depth of Permanent Pool in Forebay, d = 2.00 m
Desired Velocity in Forebay, VF = 0.5 m/s

Governing Forebay Length Calculations (MOE Guidelines):

Forebay Settling Length = 7.9 m (Equation 4.5)

Forebay Dispersion Length = 1.2 m (Equation 4.6)

Minimum Required Forebay Dimensions:
Length = 7.9 m
Width = 2.6 m
Depth = 2.00 m

Distance at Surface from Inlet to Forebay = 5 m
Min. Forebay Deep Zone Bottom Width = 0.6 m (Equation 4.7)
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FOREBAY SIZING CALCULATIONS
SWM FACILITY DESIGN SPREADSHEET
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<<< Elements Requiring Input Information

Required Permanent Pool Volume = 437.1 m3

Provided Permanent Pool Volume = 587.9 m3

Bottom Elevation, Base = 184.70 m
Normal Water Level Elevation, NWL = 185.70 m (for dry facilities, NWL is assumed at Base)

Top Elevation, Top = 187.30 m

Stage-Storage Information:
Incremental Total Total Storage

Description Elevation Stage Area Area Total Avg. Storage Storage Volume Above
1 2 Area Area Volume Volume NWL

(m) (m) (m2) (m2) (m2) (m2) (m3) (m3) (m3)
Base 184.70 0.00 173.4 205.6 379.0 - - 0.0 0.0
NWL 185.70 1.00 374.9 421.8 796.7 587.9 587.9 587.9 0.0

185.70 1.00 894.8 894.8 845.8 0.8 588.7 0.8
187.00 2.30 1816.9 1816.9 1355.9 1761.2 2349.9 1762.1

Top 187.30 2.60 2067.4 2067.4 1942.2 582.6 2932.6 2344.7

^
Only increments of 0.01m are valid

Determining the Water Surface Elevation of a known Storage Volume: Determining the Storage Volume at a known Water Surface Elevation:

Total Storage Active Storage Total Storage Active Storage
Incl. P.P. Only Incl. P.P. Only

Storage Volume = 270 W.S. Elevation =
W.S. Elevation = 185.99 Storage Volume =

Storage Volume = 401
W.S. Elevation = 186.11

Storage Volume = 553
W.S. Elevation = 186.25

Storage Volume = 875
W.S. Elevation = 186.50

Storage Volume = 1191
W.S. Elevation = 186.71

Storage Volume = 1685
W.S. Elevation = 187.00

STAGE-STORAGE CALCULATIONS
SWM FACILITY DESIGN SPREADSHEET
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Description

25-year

5-year

2-year

Extended 
Detention

100-year

Regional
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<<< Elements Requiring Input Information

Active Storage Stage-Area Relationship (from Table above):

Total
Elevation Stage Area

(m) (m) (m2)
NWL 185.70 0.00 796.7

185.70 0.00 894.8
187.00 1.30 1816.9

Top 187.30 1.60 2067.4

Extended Detention Drawdown Time:

t = 0.66C2h
1.5+2C3h

0.5/2.75Ao (MOE Equation 4.11)

where, t = drawdown time (sec)
C2 = slope coeff. from area-depth linear regression
C3 = intercept from area-depth linear regression

hCL = maximum head (extended detention volume) acting on centroid of orifice (m)
Extended Detention Elev = extended detention water surface elevation (m)

Orifice Invert Elev = control orifice invert elevation (m)
AO = orifice cross-sectional area  (m2)

Orifice Coefficient, C = 0.63 (typically C=0.63 for orifice plate design)
Orifice Plate Diameter, DO = 75 mm (minimum recommended orifice size is a 75mm diameter)

AO = 0.00442 m2

Extended Detention Elev = 185.99 m
Orifice Invert Elev = 185.7 m

hCL = 0.253 m

C2 = 758.07 <<<
C3 = 844.16 <<<

t = 75055 sec
t = 20.8 hr

NOTE: The recommended drawdown time is 24hr but if an orifice size smaller than the required minimum (75mm dia.) is
necessary to achieve the 24hr drawdown time than a minimum 12hr drawdown time is considered to be acceptable).

Quality Storm Peak Release Rate from Facility:

QP = CAO(2ghCL)
0.5 (Orifice Flow Equation)

where, g = acceleration due to gravity (m/s2)
hCL = maximum head (extended detention volume) acting on centroid of orifice (m)

g = 9.81 m/s2

QP = 0.0062 m3/s
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within each of these two (2) formulas the arrays must be 
changed to match the range of values listed in the table 

above (i.e. Stage & Total Area columns)

EXTENDED DETENTION VOLUME DRAWDOWN TIME & PEAK FLOW CALCULATIONS
SWM FACILITY DESIGN SPREADSHEET
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<<< Elements Requiring Input Information

Rectangular Broad- & Sharp-Crested Weirs Submerged Sharp-Crested Weirs
Q = CWLH3/2   (m3/s) Q = COAO(2gH)1/2   (m3/s) Q = CWLH3/2 (m3/s) Q = COAO(2gH)1/2 (m3/s)

Triangular Broad-Crested Weirs
where,      Q = Flow through unsubmerged where,      Q = Flow through submerged orifice (m3/s) Q = 1.225H5/2tan(Theta/2)   (m3/s) where,    Q = Flow through submerged weir

orifice (m3/s) CO = Orifice Discharge Coefficient Triangular Sharp-Crested Weirs opening (m3/s)
CW = Weir Coefficient AO = Cross-sectional area of orifice (m2) Q = 0.581(8/15)(2g)1/2tan(Theta/2)H5/2   (m3/s) CO = Orifice Discharge Coefficient

H = Head/Depth of water acting on g = Gravitational acceleration (9.81m2/s) Trapezoidal Broad- & Sharp-Crested Weirs AO = Cross-sectional area of opening (m2)
weir measured from above the For circular vertical orifice, QTRAPEZOIDAL = QRECTANGULAR + QTRIANGULAR   (m3/s) g = Gravitational acceleration (9.81m2/s)
crest/invert of orifice (m) H = Head/Depth of water acting on orifice H = Head/Depth of water acting on orifice

L = Length of weir (m) measured from centroid of the opening (m) where,      Q = Flow through unsubmerged weir (m3/s) measured from centroid of the
D = Diameter of Pipe/Orifice (m) For circular horizontal orifice, CW = Weir Coefficient opening (m)

For circular vertical weir, H = Head/Depth of water acting on orifice (1.65 for Broad-Crested) 
L = Wetted Perimeter measured from above the invert (m) (1.80 for Sharp-Crested)
L = D x cos-1((D/2 - H)/(D/2)) H = Head/Depth of water acting on weir

For circular horizontal weir, measured from above the crest (m)
L = Circumference L = Length of weir measured perpendicular
L = 3.14 x D to flow direction (m)

Theta/2 = Angle of side slope measured from vertical
axis (degrees)

g = Gravitational acceleration (9.81m2/s)

NOTES: Orifice Flow Notes

Weir Flow Notes
- Orifice control is only applicable if the weir opening is submerged and not exposed to atmospheric pressure for all ranges of water elevations.
- For all Weir Types, orifice control occurs when the water surface elevation is equal to or greater than the crown/top of the opening.

Starting Water Elevation, m = 185.70
Incremental Depth, m = 0.05

Elevation Area Area Total Storage
Orifice 1 Orifice 2 Orifice 3 Weir 1 Weir 2 Weir 3 1 2 Area Volume

Trapezoidal (m) (m2) (m2) (m2) (m3)
Orifice Type = Vertical Vertical Broad-Crested 185.70 374.9 421.8 796.7 0.0

Orifice Invert Elev., m = 185.70 186.00 186.75  = Weir Crest Elev., m 185.70 894.8 894.8 0.8
Incremental Depth, m = 0.05 0.05 0.05 0.05 0.05 0.05  = Incremental Depth, m 187.00 1816.9 1816.9 1762.1

Water Elev. @ Inflow, m = 185.70 186.00  = Weir Openings Crown Elev., m (if appl.) 187.30 2067.4 2067.4 2344.7
Orifice Diameter, m = 0.075 0.300 1.00  = Weir Length, m

Centroid of Orifice, m = 185.738 186.150 1.65  = Weir Coefficient
Orifice Area, m2 = 0.0044 0.0707 3  = Side Slope (H:1)

Orifice Coefficient = 0.63 0.51  = Theta/2, Degrees
Weir Coefficient = 1.80 1.80  = Centroid of Orifice, m (if appl.)

 = Orifice Area, m2 (if appl.)
 = Orifice Coefficient (if appl.)

NOTES:

^
Only increments of 0.01m are valid

Description Elevation Orifice 1 Orifice 2 Orifice 3 Weir 1 Weir 2 Weir 3 Total Total
Flow Flow Flow Flow Flow Flow Flow Storage Volume

(m) (m3/s) (m3/s) (m3/s) (m3/s) (m3/s) (m3/s) (m3/s) (m3)
Base 185.70 0.0000 0.0000 0.0

185.75 0.0015 0.0015 43.0
185.80 0.0031 0.0031 87.4
185.85 0.0041 0.0041 133.2
185.90 0.0050 0.0050 180.5
185.95 0.0057 0.0057 229.4
186.00 0.0063 0.0000 0.0063 279.8 Extended Detention (Q=0.0062m3/s, V=270m3 at 185.99m)
186.05 0.0069 0.0051 0.0120 331.8
186.10 0.0074 0.0210 0.0284 385.4 2-year storm (Q=0.037m3/s, V=401.2m3 at 186.11m)
186.15 0.0079 0.0493 0.0572 440.8
186.20 0.0084 0.0535 0.0619 497.8
186.25 0.0088 0.0577 0.0665 556.5 5-year storm  (Q=0.066m3/s, V=552.6m3 at 186.25m)
186.30 0.0092 0.0618 0.0711 617.0
186.35 0.0096 0.0714 0.0811 679.4
186.40 0.0100 0.0798 0.0899 743.6
186.45 0.0104 0.0875 0.0979 809.7
186.50 0.0108 0.0945 0.1052 877.6 25-year storm (Q=0.105m3/s, V=874.7m3 at 186.50m)
186.55 0.0111 0.1010 0.1121 947.6
186.60 0.0114 0.1071 0.1186 1019.5
186.65 0.0118 0.1129 0.1247 1093.5

Freeboard 186.70 0.0121 0.1184 0.1305 1169.5 100-year storm  (Q=0.132m3/s, V=1191m3 at 186.71m)
186.75 0.0124 0.1237 0.000 0.1361 1247.7
186.80 0.0127 0.1287 0.018 0.1599 1327.9
186.85 0.0130 0.1336 0.052 0.1988 1410.3
186.90 0.0133 0.1383 0.096 0.2474 1495.0
186.95 0.0136 0.1428 0.148 0.3040 1581.9
187.00 0.0139 0.1472 0.206 0.3673 1671.0 Regional storm  (Q=0.373m3/s, V=1685m3 at 187.00m)
187.05 0.0141 0.1515 0.271 0.4367 1850.4
187.10 0.0144 0.1556 0.342 0.5117 1940.7
187.15 0.0147 0.1597 0.417 0.5918 2033.0
187.20 0.0149 0.1636 0.498 0.6766 2127.3
187.25 0.0152 0.1675 0.583 0.7660 2223.8

Top 187.30 0.0154 0.1712 0.673 0.8597 2322.3

STAGE-STORAGE-DISCHARGE (S-S-D) CALCULATIONS
SWM FACILITY

 = Weir Type

Unsubmerged Orifice (Weir Flow) Submerged Orifice (Orifice Flow)
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- Vertical Orifice Flow calculations assume weir flow up to the centroid/center of orifice and then orifice flow above the crown/top of the orifice.  Between the centroid and crown of the orifice is a flow transition stage from weir to 
orifice flow and is calculated based on a linear interpolation between the known weir flow at the centroid of the orifice and the known orifice flow at the crown.
- Horizontal Orifice Flow calculations assume weir flow up to one-quarter of the orifices diameter (0.25xD) and then orifice flow above three-quarters of the orifices diameter (0.75xD).  Between (0.25xD) and (0.75xD) exists a flow 
transition stage which is calculated based on a linear interpolation between the known weir flow at (0.25xD) and the known orifice flow at (0.75xD).

Notes

Unsubmerged Weir (Weir Flow) Submerged Weir (Orifice Flow)



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

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

Project No.: 09-062Date: 19-Jul-22 

Project: 221 Fox St. Prepared By: CJ

Mannings' Equation TRAPEZOIDAL
Flow Depth (m) = 0.300 CHANNEL

Side Slope Ratio (H:V) = 3.0 /1 Top width 2.8
Bed Width (m)= 1.00 Hyd. Rad, 'R'

Area (m2)= 0.570 0.19673 m
Wetted Perimeter (m)= 2.897 m Friction Slope Sf

Slope (%) = 0.50 0.0050 m/m
Manning 'n' = 0.035 Velocity

Channel Capacity, Q = 0.390 m3/sec 0.683 m/s

NOTE:

MANNING'S OPEN CHANNEL EQUATION

SWMP WEIR OVERFLOW SWALE
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The regional storm flow from the SWMP is 0.373m3/s which is less than the 
capacity of the overflow swale.
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Pipe Diameter (mm) = 750 Height = 0.00
Area = 0.442 m2 Width = 0

Slope (%) = 1.80 Q = 0.00
Manning 'n' = 0.013 Velocity

Nom'l Pipe Capacity, Q = 1.494 m3/sec 3.38 m/s
Actual Pipe Capacity, Q = 1.558 m3/sec 3.53 m/s

R= 0.1875
Sf= 0.0180

NOTE:
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MANNING'S PIPE EQUATION
750 mm DIA. EXTERNAL STORM SEWER PIPE

Mannings' Equation Box Culvert

100-yr flows from Catchment 102, EXT1b and EXT2 are 1.019m3/s; for SWM Pond (101 
and EXT1a) are 0.132m3/s; and, from EXT3 are 0.175m3/s for a total of 1.326m3/s which 
is less than the capacity of the proposed external storm sewer. 



Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Channel Slope 0.50000 %

Normal Depth 0.24 m

Discharge 1.44 m³/s

Cross Section Image

Cross Section for Beck_Blvd_Overflow(ROW)
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Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Channel Slope 0.50000 %

Normal Depth 0.24 m

Section Definitions

Station (m) Elevation (m)

0+00 100.24

0+06 100.13

0+06 100.00

0+10 100.09

0+14 100.00

0+15 100.13

0+20 100.24

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 100.24) (0+06, 100.13) 0.035

(0+06, 100.13) (0+15, 100.13) 0.013

(0+15, 100.13) (0+20, 100.24) 0.035

Water Surface Elevation (m) Discharge (m³/s) Velocity (m/s) Flow Area (m²) Wetted Perimeter (m) Top Width (m)

100.00

100.01 0.00 0.16 0.01 1.04 1.03

100.02 0.01 0.25 0.02 2.07 2.07

100.03 0.02 0.33 0.05 3.11 3.10

100.04 0.03 0.40 0.08 4.14 4.13

100.05 0.06 0.46 0.13 5.18 5.16

100.06 0.10 0.52 0.19 6.21 6.20

100.07 0.15 0.58 0.25 7.25 7.23

100.08 0.21 0.64 0.33 8.28 8.26

100.09 0.30 0.71 0.42 8.84 8.82

100.10 0.41 0.80 0.51 8.92 8.90

100.11 0.53 0.89 0.59 9.01 8.98

100.12 0.67 0.97 0.69 9.09 9.06

100.13 0.69 0.89 0.78 9.62 9.59

100.14 0.66 0.76 0.88 10.60 10.57

100.15 0.68 0.69 0.99 11.59 11.55

100.16 0.73 0.65 1.11 12.57 12.53

100.17 0.78 0.63 1.24 13.55 13.52

100.18 0.86 0.62 1.38 14.53 14.50

100.19 0.94 0.61 1.53 15.52 15.48

100.20 1.03 0.61 1.69 16.50 16.46

100.21 1.14 0.61 1.86 17.48 17.45

100.22 1.25 0.61 2.04 18.46 18.43

100.23 1.38 0.62 2.23 19.45 19.41

100.24 1.54 0.63 2.43 20.04 20.00

Rating Table for Beck_Blvd_Overflow(ROW)
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Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Channel Slope 0.50000 %

Normal Depth 0.13 m

Discharge 0.69 m³/s

Cross Section Image

Cross Section for Condo_Road_Overflow(road)
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Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Channel Slope 0.50000 %

Normal Depth 0.13 m

Section Definitions

Station (m) Elevation (m)

-0+04 100.13

-0+03 100.00

0+00 100.06

0+03 100.00

0+04 100.13

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(-0+04, 100.13) (0+04, 100.13) 0.013

Water Surface Elevation
(m) Discharge (m³/s) Velocity (m/s) Flow Area (m²) Wetted Perimeter (m) Top Width (m)

100.00

100.01 0.00 0.16 0.01 1.08 1.08

100.02 0.01 0.25 0.02 2.17 2.16

100.03 0.02 0.33 0.05 3.25 3.24

100.04 0.03 0.40 0.09 4.33 4.32

100.05 0.06 0.46 0.14 5.41 5.40

100.06 0.10 0.52 0.19 6.50 6.48

100.07 0.16 0.63 0.26 6.58 6.56

100.08 0.24 0.73 0.33 6.66 6.64

100.09 0.32 0.82 0.39 6.74 6.72

100.10 0.41 0.90 0.46 6.83 6.80

100.11 0.52 0.98 0.53 6.91 6.88

100.12 0.63 1.06 0.60 6.99 6.96

100.13 0.75 1.13 0.67 7.04 7.00

Rating Table for Condo_Road_Overflow(road)
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Pre-Development Condition 
24-hour SCS Type-II Storm Distribution 



2     Metric units
*#******************************************************************************
*#  Project Name: [221 FOX STREET SUBDIVISION]    Project Number: [09-062]
*#  Date        : 06-24-2022
*#  Modeller    : [CJ]
*#  Company     : WMI & Associates Ltd.
*#  License #   :  2880720 
*#******************************************************************************
*%
*%  PRE-DEVELOPMENT CONDITION
*%
*% 2-YEAR 24hr SCS TYPE-II STORM DISTRIBUTION ORILLIA IDF DATA
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[1] 
*%                   ["2SCS24.stm"] <--storm filename, one per line for NSTORM time
*%-----------------|-----------------------------------------------------------|
READ STORM          STORM_FILENAME=["STORM.001"]
*%-----------------|-----------------------------------------------------------|
* PRE-DEVELOPMENT PRE(EXISTING)
CALIB NASHYD        ID=[1], NHYD=["PRE"], DT=[1]min, AREA=[23.20](ha),
                    DWF=[0](cms),  CN/C=[49], IA=[9.6](mm),
                    N=[3], TP=[0.787]hrs,
                    RAINFALL=[ ,  ,  ,  , ](mm/hr),  END=-1
*%-----------------|-----------------------------------------------------------|
* EXTERNAL AREA EXT
CALIB STANDHYD      ID=[2], NHYD=["EXT"], DT=[1](min), AREA=[6.14](ha),
                    XIMP=[0.14], TIMP=[0.25], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[59],
                    Pervious   surfaces: IAper=[5](mm), SLPP=[8.0](%), 
                                         LGP=[90](m), MNP=[0.25], SCP=[0](min),
                    Impervious surfaces: IAimp=[2.0](mm), SLPI=[3.0](%), 
                                         LGI=[150](m), MNI=[0.013], SCI=[0](min),
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*%-----------------|-----------------------------------------------------------|
SHIFT HYD           IDout=[3], NHYD=["S-EXT"], IDin=[2], TLAG=[10](min)
*%-----------------|-----------------------------------------------------------|
ADD HYD             IDsum=[4], NHYD=["S-EXT+PRE"], IDs to add=[1+3]
*%-----------------|-----------------------------------------------------------|
*% 5-YEAR 24hr SCS TYPE-II STORM DISTRIBUTION ORILLIA IDF DATA
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[2] 
*%                   ["5SCS24.stm"] <--storm filename
*%-----------------|-----------------------------------------------------------|
*% 25-YEAR 24hr SCS TYPE-II STORM DISTRIBUTION ORILLIA IDF DATA
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[3] 
*%                   ["25SCS24.stm"] <--storm filename 
*%-----------------|-----------------------------------------------------------|
*% 100-YEAR 24hr SCS TYPE-II STORM DISTRIBUTION ORILLIA IDF DATA
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[4] 
*%                   ["100SCS24.stm"] <--storm filename 
*%-----------------|-----------------------------------------------------------|
*% TIMMINS REGIONAL STORM (12-HR)
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[5] 
*%                   ["12REGTIM.O89"] <--storm filename 
*%-----------------|-----------------------------------------------------------|
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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 
     S    W W    M   M   H   H     Y     M   M   O   O        222     0   0   11      7  
 SSSSS    W W    M   M   H   H     Y     M   M    OOO         2       0   0   11     7   ==
                                                              2       0   0   11    7    # 
       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        +++++++++++
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

 ******************************************************************************************
 ******************           ++++++ 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: 2022-06-22     TIME: 17:46:46     RUN COUNTER: 000039         
 ******************************************************************************************
 * Input   file: Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\SCS\PRE.dat                  
 * Output  file: Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\SCS\PRE.out                  
 * Summary file: Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\SCS\PRE.sum                  
 * User comments:                                                                          
 * 1:______________________________________________________________________________________
 * 2:______________________________________________________________________________________
 * 3:______________________________________________________________________________________
 ******************************************************************************************

-------------------------------------------------------------------------------------------
R0001:C00001-------------------------------------------------------------------------------
*#******************************************************************************           
*#  Project Name: [221 FOX STREET SUBDIVISION]    Project Number: [09-062]                 
*#  Date        : 06-24-2022                                                               
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*#  Modeller    : [CJ]                                                                     
*#  Company     : WMI & Associates Ltd.                                                    
*#  License #   :  2880720                                                                 
*#******************************************************************************           
--------------------
| START            | Project  dir.:Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\SCS\       
-------------------- Rainfall dir.:Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\SCS\       
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 0001
    NSTORM=   1
           #  1=2SCS24.stm                                                  
-------------------------------------------------------------------------------------------
R0001:C00002-------------------------------------------------------------------------------
--------------------
| READ STORM       |  Filename: Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\SCS\2SCS24.
| Ptotal=  46.70 mm|  Comments: 2-Year SCS Type-II Storm Distribution (24-hour) Orillia, 
--------------------
      TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME 
     hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm 
      0:12    .467|   4:12    .934|   8:12   1.401|  12:12   9.340|  16:12   1.168|  20:12 
      0:24    .467|   4:24    .934|   8:24   1.401|  12:24   5.838|  16:24   1.167|  20:24 
      0:36    .467|   4:36    .934|   8:36   1.401|  12:36   4.203|  16:36   1.167|  20:36 
      0:48    .467|   4:48    .934|   8:48   1.401|  12:48   3.970|  16:48   1.167|  20:48 
      1:00    .467|   5:00    .934|   9:00   1.401|  13:00   2.802|  17:00    .700|  21:00 
      1:12    .467|   5:12    .934|   9:12   1.401|  13:12   2.335|  17:12    .701|  21:12 
      1:24    .467|   5:24    .934|   9:24   1.401|  13:24   2.335|  17:24    .934|  21:24 
      1:36    .467|   5:36    .934|   9:36   1.401|  13:36   2.335|  17:36    .701|  21:36 
      1:48    .467|   5:48    .934|   9:48   1.401|  13:48   2.335|  17:48    .934|  21:48 
      2:00    .467|   6:00    .934|  10:00   1.401|  14:00   2.335|  18:00    .701|  22:00 
      2:12    .467|   6:12    .934|  10:12   2.568|  14:12   1.401|  18:12    .701|  22:12 
      2:24    .467|   6:24    .934|  10:24   2.569|  14:24   1.401|  18:24    .700|  22:24 
      2:36    .467|   6:36    .934|  10:36   2.568|  14:36   1.401|  18:36    .934|  22:36 
      2:48    .467|   6:48    .934|  10:48   2.569|  14:48   1.401|  18:48    .701|  22:48 
      3:00    .467|   7:00    .934|  11:00   2.568|  15:00   1.401|  19:00    .701|  23:00 
      3:12    .467|   7:12    .934|  11:12   3.503|  15:12   1.167|  19:12    .934|  23:12 
      3:24    .467|   7:24    .934|  11:24   5.137|  15:24   1.167|  19:24    .701|  23:24 
      3:36    .467|   7:36    .934|  11:36  12.375|  15:36   1.167|  19:36    .934|  23:36 
      3:48    .467|   7:48    .934|  11:48  25.685|  15:48   1.167|  19:48    .701|  23:48 
      4:00    .467|   8:00    .934|  12:00  52.538|  16:00   1.167|  20:00    .934|  24:00 
  
-------------------------------------------------------------------------------------------
R0001:C00003-------------------------------------------------------------------------------
* PRE-DEVELOPMENT PRE(EXISTING)                                                            
--------------------------
| CALIB NASHYD           |   Area    (ha)=   23.200   Curve Number   (CN)= 49.00
| 01:PRE        DT= 1.00 |   Ia      (mm)=    9.600   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .787

     Unit Hyd Qpeak  (cms)=    1.126

     PEAK FLOW       (cms)=     .088 (i)
     TIME TO PEAK    (hrs)=   12.850
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     DURATION        (hrs)=   29.033, (dddd|hh:mm:)=   1|05:02
     AVERAGE FLOW    (cms)=     .010
     RUNOFF VOLUME    (mm)=    4.566
     TOTAL RAINFALL   (mm)=   46.701
     RUNOFF COEFFICIENT   =     .098
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------------
R0001:C00004-------------------------------------------------------------------------------
* EXTERNAL AREA EXT                                                                        
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    6.14
| 02:EXT        DT= 1.00 |   Total Imp(%)=   25.00   Dir. Conn.(%)=   14.00
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.53         4.61
     Dep. Storage     (mm)=       2.00         5.00
     Average Slope     (%)=       3.00         8.00
     Length            (m)=     150.00        90.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      52.54         9.57
                over (min)        3.00        22.00
     Storage Coeff.  (min)=       3.03 (ii)   22.40 (ii)
     Unit Hyd. Tpeak (min)=       3.00        22.00
     Unit Hyd. peak  (cms)=        .37          .05
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .12          .08           .165 (iii)
     TIME TO PEAK    (hrs)=      12.00        12.28         12.000
     RUNOFF VOLUME    (mm)=      44.70         9.13         14.113
     TOTAL RAINFALL   (mm)=      46.70        46.70         46.701
     RUNOFF COEFFICIENT   =        .96          .20           .302
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  59.0    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-------------------------------------------------------------------------------
---------------------
| SHIFT HYD         |                               AREA     QPEAK      TPEAK      R.V.
|                   |                                (ha)     (cms)      (hrs)      (mm)
|                   |         ID= 2:EXT              6.14      .165     12.000    14.113
| Shift=   10.0 min | SHIFTED ID= 3:S-EXT            6.14      .165     12.150    14.113
---------------------
 
-------------------------------------------------------------------------------------------
R0001:C00006-------------------------------------------------------------------------------
------------------------
| ADD HYD              |
| 04:S-EXT+PRE         |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     DWF
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------------------------                      (ha)     (cms)    (hrs)      (mm)   (cms)
                      ID 1 01:PRE           23.200      .088   12.850     4.566    .000    
                     +ID 2 03:S-EXT          6.140      .165   12.150    14.113    .000    
                     ==================================================================
                     SUM   04:S-EXT+PRE     29.340      .200   12.150     6.564    .000    
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------------
R0001:C00007-------------------------------------------------------------------------------
  ** END OF RUN :    0

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

--------------------
| START            | Project  dir.:Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\SCS\       
-------------------- Rainfall dir.:Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\SCS\       
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 0002
    NSTORM=   1
           #  1=5SCS24.stm                                                  
-------------------------------------------------------------------------------------------
R0002:C00002-------------------------------------------------------------------------------
*#******************************************************************************           
*#  Project Name: [221 FOX STREET SUBDIVISION]    Project Number: [09-062]                 
*#  Date        : 06-24-2022                                                               
*#  Modeller    : [CJ]                                                                     
*#  Company     : WMI & Associates Ltd.                                                    
*#  License #   :  2880720                                                                 
*#******************************************************************************           
-------------------------------------------------------------------------------------------
R0002:C00002-------------------------------------------------------------------------------
--------------------
| READ STORM       |  Filename: Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\SCS\5SCS24.
| Ptotal=  60.60 mm|  Comments: 5-Year SCS Type-II Storm Distribution (24-hour) Orillia, 
--------------------
      TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME 
     hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm 
      0:12    .606|   4:12   1.212|   8:12   1.818|  12:12  12.120|  16:12   1.515|  20:12 
      0:24    .606|   4:24   1.212|   8:24   1.818|  12:24   7.575|  16:24   1.515|  20:24 
      0:36    .606|   4:36   1.212|   8:36   1.818|  12:36   5.454|  16:36   1.515|  20:36 
      0:48    .606|   4:48   1.212|   8:48   1.818|  12:48   5.151|  16:48   1.515|  20:48 
      1:00    .606|   5:00   1.212|   9:00   1.818|  13:00   3.636|  17:00    .909|  21:00 
      1:12    .606|   5:12   1.212|   9:12   1.818|  13:12   3.030|  17:12    .909|  21:12 
      1:24    .606|   5:24   1.212|   9:24   1.818|  13:24   3.030|  17:24   1.212|  21:24 
      1:36    .606|   5:36   1.212|   9:36   1.818|  13:36   3.030|  17:36    .909|  21:36 
      1:48    .606|   5:48   1.212|   9:48   1.818|  13:48   3.030|  17:48   1.212|  21:48 
      2:00    .606|   6:00   1.212|  10:00   1.818|  14:00   3.030|  18:00    .909|  22:00 
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      2:12    .606|   6:12   1.212|  10:12   3.333|  14:12   1.818|  18:12    .909|  22:12 
      2:24    .606|   6:24   1.212|  10:24   3.333|  14:24   1.818|  18:24    .909|  22:24 
      2:36    .606|   6:36   1.212|  10:36   3.333|  14:36   1.818|  18:36   1.212|  22:36 
      2:48    .606|   6:48   1.212|  10:48   3.333|  14:48   1.818|  18:48    .909|  22:48 
      3:00    .606|   7:00   1.212|  11:00   3.333|  15:00   1.818|  19:00    .909|  23:00 
      3:12    .606|   7:12   1.212|  11:12   4.545|  15:12   1.515|  19:12   1.212|  23:12 
      3:24    .606|   7:24   1.212|  11:24   6.666|  15:24   1.515|  19:24    .909|  23:24 
      3:36    .606|   7:36   1.212|  11:36  16.059|  15:36   1.515|  19:36   1.212|  23:36 
      3:48    .606|   7:48   1.212|  11:48  33.330|  15:48   1.515|  19:48    .909|  23:48 
      4:00    .606|   8:00   1.212|  12:00  68.175|  16:00   1.515|  20:00   1.212|  24:00 
  
-------------------------------------------------------------------------------------------
R0002:C00003-------------------------------------------------------------------------------
* PRE-DEVELOPMENT PRE(EXISTING)                                                            
--------------------------
| CALIB NASHYD           |   Area    (ha)=   23.200   Curve Number   (CN)= 49.00
| 01:PRE        DT= 1.00 |   Ia      (mm)=    9.600   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .787

     Unit Hyd Qpeak  (cms)=    1.126

     PEAK FLOW       (cms)=     .167 (i)
     TIME TO PEAK    (hrs)=   12.817
     DURATION        (hrs)=   29.033, (dddd|hh:mm:)=   1|05:02
     AVERAGE FLOW    (cms)=     .018
     RUNOFF VOLUME    (mm)=    8.247
     TOTAL RAINFALL   (mm)=   60.601
     RUNOFF COEFFICIENT   =     .136
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------------
R0002:C00004-------------------------------------------------------------------------------
* EXTERNAL AREA EXT                                                                        
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    6.14
| 02:EXT        DT= 1.00 |   Total Imp(%)=   25.00   Dir. Conn.(%)=   14.00
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.53         4.61
     Dep. Storage     (mm)=       2.00         5.00
     Average Slope     (%)=       3.00         8.00
     Length            (m)=     150.00        90.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      68.17        17.89
                over (min)        3.00        18.00
     Storage Coeff.  (min)=       2.73 (ii)   17.81 (ii)
     Unit Hyd. Tpeak (min)=       3.00        18.00
     Unit Hyd. peak  (cms)=        .40          .06
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .16          .15           .254 (iii)
     TIME TO PEAK    (hrs)=      12.00        12.22         12.000
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     RUNOFF VOLUME    (mm)=      58.60        15.05         21.146
     TOTAL RAINFALL   (mm)=      60.60        60.60         60.601
     RUNOFF COEFFICIENT   =        .97          .25           .349
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  59.0    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-------------------------------------------------------------------------------
---------------------
| SHIFT HYD         |                               AREA     QPEAK      TPEAK      R.V.
|                   |                                (ha)     (cms)      (hrs)      (mm)
|                   |         ID= 2:EXT              6.14      .254     12.000    21.146
| Shift=   10.0 min | SHIFTED ID= 3:S-EXT            6.14      .254     12.150    21.146
---------------------
 
-------------------------------------------------------------------------------------------
R0002:C00006-------------------------------------------------------------------------------
------------------------
| ADD HYD              |
| 04:S-EXT+PRE         |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (cms)
                      ID 1 01:PRE           23.200      .167   12.817     8.247    .000    
                     +ID 2 03:S-EXT          6.140      .254   12.150    21.146    .000    
                     ==================================================================
                     SUM   04:S-EXT+PRE     29.340      .329   12.167    10.947    .000    
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------------
R0002:C00007-------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
R0002:C00002-------------------------------------------------------------------------------
  ** END OF RUN :    1

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

--------------------
| START            | Project  dir.:Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\SCS\       
-------------------- Rainfall dir.:Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\SCS\       
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 0003
    NSTORM=   1
           #  1=25SCS24.stm                                                 
-------------------------------------------------------------------------------------------
R0003:C00002-------------------------------------------------------------------------------
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*#******************************************************************************           
*#  Project Name: [221 FOX STREET SUBDIVISION]    Project Number: [09-062]                 
*#  Date        : 06-24-2022                                                               
*#  Modeller    : [CJ]                                                                     
*#  Company     : WMI & Associates Ltd.                                                    
*#  License #   :  2880720                                                                 
*#******************************************************************************           
-------------------------------------------------------------------------------------------
R0003:C00002-------------------------------------------------------------------------------
--------------------
| READ STORM       |  Filename: Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\SCS\25SCS24.
| Ptotal=  81.40 mm|  Comments: 25-Year SCS Type-II Storm Distribution (24-hour) Orillia, 
--------------------
      TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME 
     hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm 
      0:12    .814|   4:12   1.628|   8:12   2.442|  12:12  16.280|  16:12   2.035|  20:12 
      0:24    .814|   4:24   1.628|   8:24   2.442|  12:24  10.175|  16:24   2.035|  20:24 
      0:36    .814|   4:36   1.628|   8:36   2.442|  12:36   7.326|  16:36   2.035|  20:36 
      0:48    .814|   4:48   1.628|   8:48   2.442|  12:48   6.919|  16:48   2.035|  20:48 
      1:00    .814|   5:00   1.628|   9:00   2.442|  13:00   4.884|  17:00   1.221|  21:00 
      1:12    .814|   5:12   1.628|   9:12   2.442|  13:12   4.070|  17:12   1.221|  21:12 
      1:24    .814|   5:24   1.628|   9:24   2.442|  13:24   4.070|  17:24   1.628|  21:24 
      1:36    .814|   5:36   1.628|   9:36   2.442|  13:36   4.070|  17:36   1.221|  21:36 
      1:48    .814|   5:48   1.628|   9:48   2.442|  13:48   4.070|  17:48   1.628|  21:48 
      2:00    .814|   6:00   1.628|  10:00   2.442|  14:00   4.070|  18:00   1.221|  22:00 
      2:12    .814|   6:12   1.628|  10:12   4.477|  14:12   2.442|  18:12   1.221|  22:12 
      2:24    .814|   6:24   1.628|  10:24   4.477|  14:24   2.442|  18:24   1.221|  22:24 
      2:36    .814|   6:36   1.628|  10:36   4.477|  14:36   2.442|  18:36   1.628|  22:36 
      2:48    .814|   6:48   1.628|  10:48   4.477|  14:48   2.442|  18:48   1.221|  22:48 
      3:00    .814|   7:00   1.628|  11:00   4.477|  15:00   2.442|  19:00   1.221|  23:00 
      3:12    .814|   7:12   1.628|  11:12   6.105|  15:12   2.035|  19:12   1.628|  23:12 
      3:24    .814|   7:24   1.628|  11:24   8.954|  15:24   2.035|  19:24   1.221|  23:24 
      3:36    .814|   7:36   1.628|  11:36  21.571|  15:36   2.035|  19:36   1.628|  23:36 
      3:48    .814|   7:48   1.628|  11:48  44.770|  15:48   2.035|  19:48   1.221|  23:48 
      4:00    .814|   8:00   1.628|  12:00  91.575|  16:00   2.035|  20:00   1.628|  24:00 
  
-------------------------------------------------------------------------------------------
R0003:C00003-------------------------------------------------------------------------------
* PRE-DEVELOPMENT PRE(EXISTING)                                                            
--------------------------
| CALIB NASHYD           |   Area    (ha)=   23.200   Curve Number   (CN)= 49.00
| 01:PRE        DT= 1.00 |   Ia      (mm)=    9.600   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .787

     Unit Hyd Qpeak  (cms)=    1.126

     PEAK FLOW       (cms)=     .319 (i)
     TIME TO PEAK    (hrs)=   12.783
     DURATION        (hrs)=   29.033, (dddd|hh:mm:)=   1|05:02
     AVERAGE FLOW    (cms)=     .034
     RUNOFF VOLUME    (mm)=   15.335
     TOTAL RAINFALL   (mm)=   81.400
     RUNOFF COEFFICIENT   =     .188
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     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------------
R0003:C00004-------------------------------------------------------------------------------
* EXTERNAL AREA EXT                                                                        
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    6.14
| 02:EXT        DT= 1.00 |   Total Imp(%)=   25.00   Dir. Conn.(%)=   14.00
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.53         4.61
     Dep. Storage     (mm)=       2.00         5.00
     Average Slope     (%)=       3.00         8.00
     Length            (m)=     150.00        90.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      91.58        35.51
                over (min)        2.00        14.00
     Storage Coeff.  (min)=       2.43 (ii)   13.89 (ii)
     Unit Hyd. Tpeak (min)=       2.00        14.00
     Unit Hyd. peak  (cms)=        .49          .08
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .22          .29           .435 (iii)
     TIME TO PEAK    (hrs)=      12.00        12.13         12.000
     RUNOFF VOLUME    (mm)=      79.40        25.69         33.215
     TOTAL RAINFALL   (mm)=      81.40        81.40         81.400
     RUNOFF COEFFICIENT   =        .98          .32           .408
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  59.0    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-------------------------------------------------------------------------------
---------------------
| SHIFT HYD         |                               AREA     QPEAK      TPEAK      R.V.
|                   |                                (ha)     (cms)      (hrs)      (mm)
|                   |         ID= 2:EXT              6.14      .435     12.000    33.215
| Shift=   10.0 min | SHIFTED ID= 3:S-EXT            6.14      .435     12.150    33.215
---------------------
 
-------------------------------------------------------------------------------------------
R0003:C00006-------------------------------------------------------------------------------
------------------------
| ADD HYD              |
| 04:S-EXT+PRE         |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (cms)
                      ID 1 01:PRE           23.200      .319   12.783    15.335    .000    
                     +ID 2 03:S-EXT          6.140      .435   12.150    33.215    .000    
                     ==================================================================
                     SUM   04:S-EXT+PRE     29.340      .587   12.150    19.077    .000    
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   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------------
R0003:C00007-------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
R0003:C00002-------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
R0003:C00002-------------------------------------------------------------------------------
  ** END OF RUN :    2

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

--------------------
| START            | Project  dir.:Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\SCS\       
-------------------- Rainfall dir.:Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\SCS\       
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 0004
    NSTORM=   1
           #  1=100SCS24.stm                                                
-------------------------------------------------------------------------------------------
R0004:C00002-------------------------------------------------------------------------------
*#******************************************************************************           
*#  Project Name: [221 FOX STREET SUBDIVISION]    Project Number: [09-062]                 
*#  Date        : 06-24-2022                                                               
*#  Modeller    : [CJ]                                                                     
*#  Company     : WMI & Associates Ltd.                                                    
*#  License #   :  2880720                                                                 
*#******************************************************************************           
-------------------------------------------------------------------------------------------
R0004:C00002-------------------------------------------------------------------------------
--------------------
| READ STORM       |  Filename: Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\SCS\100SCS24.
| Ptotal=  98.70 mm|  Comments: 100-Year SCS Type-II Storm Distribution (24-hour) Orillia, 
--------------------
      TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME 
     hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm 
      0:12    .987|   4:12   1.974|   8:12   2.961|  12:12  19.740|  16:12   2.468|  20:12 
      0:24    .987|   4:24   1.974|   8:24   2.961|  12:24  12.338|  16:24   2.467|  20:24 
      0:36    .987|   4:36   1.974|   8:36   2.961|  12:36   8.883|  16:36   2.467|  20:36 
      0:48    .987|   4:48   1.974|   8:48   2.961|  12:48   8.390|  16:48   2.467|  20:48 
      1:00    .987|   5:00   1.974|   9:00   2.961|  13:00   5.922|  17:00   1.480|  21:00 
      1:12    .987|   5:12   1.974|   9:12   2.961|  13:12   4.935|  17:12   1.481|  21:12 
      1:24    .987|   5:24   1.974|   9:24   2.961|  13:24   4.935|  17:24   1.974|  21:24 
      1:36    .987|   5:36   1.974|   9:36   2.961|  13:36   4.935|  17:36   1.481|  21:36 
      1:48    .987|   5:48   1.974|   9:48   2.961|  13:48   4.935|  17:48   1.974|  21:48 
      2:00    .987|   6:00   1.974|  10:00   2.961|  14:00   4.935|  18:00   1.481|  22:00 
      2:12    .987|   6:12   1.974|  10:12   5.428|  14:12   2.961|  18:12   1.481|  22:12 
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      2:24    .987|   6:24   1.974|  10:24   5.429|  14:24   2.961|  18:24   1.480|  22:24 
      2:36    .987|   6:36   1.974|  10:36   5.428|  14:36   2.961|  18:36   1.974|  22:36 
      2:48    .987|   6:48   1.974|  10:48   5.429|  14:48   2.961|  18:48   1.481|  22:48 
      3:00    .987|   7:00   1.974|  11:00   5.428|  15:00   2.961|  19:00   1.481|  23:00 
      3:12    .987|   7:12   1.974|  11:12   7.403|  15:12   2.467|  19:12   1.974|  23:12 
      3:24    .987|   7:24   1.974|  11:24  10.857|  15:24   2.467|  19:24   1.481|  23:24 
      3:36    .987|   7:36   1.974|  11:36  26.155|  15:36   2.467|  19:36   1.974|  23:36 
      3:48    .987|   7:48   1.974|  11:48  54.285|  15:48   2.467|  19:48   1.481|  23:48 
      4:00    .987|   8:00   1.974|  12:00 111.038|  16:00   2.467|  20:00   1.974|  24:00 
  
-------------------------------------------------------------------------------------------
R0004:C00003-------------------------------------------------------------------------------
* PRE-DEVELOPMENT PRE(EXISTING)                                                            
--------------------------
| CALIB NASHYD           |   Area    (ha)=   23.200   Curve Number   (CN)= 49.00
| 01:PRE        DT= 1.00 |   Ia      (mm)=    9.600   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .787

     Unit Hyd Qpeak  (cms)=    1.126

     PEAK FLOW       (cms)=     .474 (i)
     TIME TO PEAK    (hrs)=   12.783
     DURATION        (hrs)=   29.033, (dddd|hh:mm:)=   1|05:02
     AVERAGE FLOW    (cms)=     .050
     RUNOFF VOLUME    (mm)=   22.460
     TOTAL RAINFALL   (mm)=   98.701
     RUNOFF COEFFICIENT   =     .228
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------------
R0004:C00004-------------------------------------------------------------------------------
* EXTERNAL AREA EXT                                                                        
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    6.14
| 02:EXT        DT= 1.00 |   Total Imp(%)=   25.00   Dir. Conn.(%)=   14.00
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.53         4.61
     Dep. Storage     (mm)=       2.00         5.00
     Average Slope     (%)=       3.00         8.00
     Length            (m)=     150.00        90.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     111.04        54.33
                over (min)        2.00        12.00
     Storage Coeff.  (min)=       2.25 (ii)   11.92 (ii)
     Unit Hyd. Tpeak (min)=       2.00        12.00
     Unit Hyd. peak  (cms)=        .52          .09
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .26          .45           .629 (iii)
     TIME TO PEAK    (hrs)=      12.00        12.10         12.000
     RUNOFF VOLUME    (mm)=      96.70        35.84         44.367
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     TOTAL RAINFALL   (mm)=      98.70        98.70         98.701
     RUNOFF COEFFICIENT   =        .98          .36           .450
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  59.0    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-------------------------------------------------------------------------------
---------------------
| SHIFT HYD         |                               AREA     QPEAK      TPEAK      R.V.
|                   |                                (ha)     (cms)      (hrs)      (mm)
|                   |         ID= 2:EXT              6.14      .629     12.000    44.367
| Shift=   10.0 min | SHIFTED ID= 3:S-EXT            6.14      .629     12.150    44.367
---------------------
 
-------------------------------------------------------------------------------------------
R0004:C00006-------------------------------------------------------------------------------
------------------------
| ADD HYD              |
| 04:S-EXT+PRE         |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (cms)
                      ID 1 01:PRE           23.200      .474   12.783    22.460    .000    
                     +ID 2 03:S-EXT          6.140      .629   12.150    44.367    .000    
                     ==================================================================
                     SUM   04:S-EXT+PRE     29.340      .864   12.167    27.045    .000    
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------------
R0004:C00007-------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
R0004:C00002-------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
R0004:C00002-------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
R0004:C00002-------------------------------------------------------------------------------
  ** END OF RUN :    3

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

--------------------
| START            | Project  dir.:Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\SCS\       
-------------------- Rainfall dir.:Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\SCS\       
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 0005
    NSTORM=   1
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           #  1=12REGTIM.O89                                                
-------------------------------------------------------------------------------------------
R0005:C00002-------------------------------------------------------------------------------
*#******************************************************************************           
*#  Project Name: [221 FOX STREET SUBDIVISION]    Project Number: [09-062]                 
*#  Date        : 06-24-2022                                                               
*#  Modeller    : [CJ]                                                                     
*#  Company     : WMI & Associates Ltd.                                                    
*#  License #   :  2880720                                                                 
*#******************************************************************************           
-------------------------------------------------------------------------------------------
R0005:C00002-------------------------------------------------------------------------------
--------------------
| READ STORM       |  Filename: Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\SCS\12REGTIM.
| Ptotal= 193.00 mm|  Comments: TIMMINS REGIONAL STORM (12-hour)                           
--------------------
      TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME 
     hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm 
      1:00  15.000|   3:00  10.000|   5:00   5.000|   7:00  43.000|   9:00  23.000|  11:00 
      2:00  20.000|   4:00   3.000|   6:00  20.000|   8:00  20.000|  10:00  13.000|  12:00 
  
-------------------------------------------------------------------------------------------
R0005:C00003-------------------------------------------------------------------------------
* PRE-DEVELOPMENT PRE(EXISTING)                                                            
--------------------------
| CALIB NASHYD           |   Area    (ha)=   23.200   Curve Number   (CN)= 49.00
| 01:PRE        DT= 1.00 |   Ia      (mm)=    9.600   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .787

     Unit Hyd Qpeak  (cms)=    1.126

     PEAK FLOW       (cms)=     .896 (i)
     TIME TO PEAK    (hrs)=    7.583
     DURATION        (hrs)=   17.033, (dddd|hh:mm:)=   0|17:02
     AVERAGE FLOW    (cms)=     .284
     RUNOFF VOLUME    (mm)=   75.119
     TOTAL RAINFALL   (mm)=  193.000
     RUNOFF COEFFICIENT   =     .389
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------------
R0005:C00004-------------------------------------------------------------------------------
* EXTERNAL AREA EXT                                                                        
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    6.14
| 02:EXT        DT= 1.00 |   Total Imp(%)=   25.00   Dir. Conn.(%)=   14.00
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.53         4.61
     Dep. Storage     (mm)=       2.00         5.00
     Average Slope     (%)=       3.00         8.00
     Length            (m)=     150.00        90.00
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     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      43.00        32.04
                over (min)        3.00        15.00
     Storage Coeff.  (min)=       3.28 (ii)   15.23 (ii)
     Unit Hyd. Tpeak (min)=       3.00        15.00
     Unit Hyd. peak  (cms)=        .35          .07
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .10          .38           .486 (iii)
     TIME TO PEAK    (hrs)=       7.00         7.03          7.000
     RUNOFF VOLUME    (mm)=     191.00       103.88        116.073
     TOTAL RAINFALL   (mm)=     193.00       193.00        193.000
     RUNOFF COEFFICIENT   =        .99          .54           .601
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  59.0    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-------------------------------------------------------------------------------
---------------------
| SHIFT HYD         |                               AREA     QPEAK      TPEAK      R.V.
|                   |                                (ha)     (cms)      (hrs)      (mm)
|                   |         ID= 2:EXT              6.14      .486      7.000   116.073
| Shift=   10.0 min | SHIFTED ID= 3:S-EXT            6.14      .486      7.150   116.073
---------------------
 
-------------------------------------------------------------------------------------------
R0005:C00006-------------------------------------------------------------------------------
------------------------
| ADD HYD              |
| 04:S-EXT+PRE         |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (cms)
                      ID 1 01:PRE           23.200      .896    7.583    75.119    .000    
                     +ID 2 03:S-EXT          6.140      .486    7.150   116.073    .000    
                     ==================================================================
                     SUM   04:S-EXT+PRE     29.340     1.287    7.183    83.689    .000    
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------------
R0005:C00007-------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
R0005:C00002-------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
R0005:C00002-------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
R0005:C00002-------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
R0005:C00002-------------------------------------------------------------------------------
--------------------
| FINISH           |
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--------------------
-------------------------------------------------------------------------------------------
*******************************************************************************************
     WARNINGS / ERRORS / NOTES
     -------------------------
   Simulation ended on 2022-06-22     at 17:46:46
===========================================================================================
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Pre-Development Condition 
4-hour Chicago Storm Distribution 



2     Metric units
*#******************************************************************************
*#  Project Name: [221 FOX STREET SUBDIVISION]    Project Number: [09-062]
*#  Date        : 06-24-2022
*#  Modeller    : [CJ]
*#  Company     : WMI & Associates Ltd.
*#  License #   :  2880720 
*#******************************************************************************
*%
*%  PRE-DEVELOPMENT CONDITION (4-HOUR CHICAGO STORM)
*%
*% 25mm CHICAGO STORM DISTRIBUTION ORILLIA IDF DATA (4 HOUR)
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[1] 
*%                   ["25mm4hr.stm"] <--storm filename, 
*%-----------------|-----------------------------------------------------------|
READ STORM          STORM_FILENAME=["STORM.001"]
*%-----------------|-----------------------------------------------------------|
* PRE-DEVELOPMENT PRE(EXISTING)
CALIB NASHYD        ID=[1], NHYD=["PRE"], DT=[1]min, AREA=[23.20](ha),
                    DWF=[0](cms),  CN/C=[49], IA=[9.6](mm),
                    N=[3], TP=[0.787]hrs,
                    RAINFALL=[ ,  ,  ,  , ](mm/hr),  END=-1
*%-----------------|-----------------------------------------------------------|
* EXTERNAL AREA EXT
CALIB STANDHYD      ID=[2], NHYD=["EXT"], DT=[1](min), AREA=[6.14](ha),
                    XIMP=[0.14], TIMP=[0.25], DWF=[0](cms), LOSS=[2], 
                    SCS curve number CN=[59],
                    Pervious   surfaces: IAper=[5](mm), SLPP=[8.0](%), 
                                         LGP=[90](m), MNP=[0.25], SCP=[0](min),
                    Impervious surfaces: IAimp=[2.0](mm), SLPI=[3.0](%), 
                                         LGI=[150](m), MNI=[0.013], SCI=[0](min),
                    RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
*%-----------------|-----------------------------------------------------------|
SHIFT HYD           IDout=[3], NHYD=["S-EXT"], IDin=[2], TLAG=[10](min)
*%-----------------|-----------------------------------------------------------|
ADD HYD             IDsum=[4], NHYD=["S-EXT+PRE"], IDs to add=[1+3]
*%-----------------|-----------------------------------------------------------|
*% 2-YEAR CHICAGO STORM DISTRIBUTION ORILLIA IDF DATA (4 HOUR)
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[2] 
*%                   ["2CHI4.stm"] <--storm filename
*%-----------------|-----------------------------------------------------------|
*% 5-YEAR CHICAGO STORM DISTRIBUTION ORILLIA IDF DATA (4 HOUR)
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[3] 
*%                   ["5CHI4.stm"] <--storm filename
*%-----------------|-----------------------------------------------------------|
*% 25-YEAR CHICAGO STORM DISTRIBUTION ORILLIA IDF DATA (4 HOUR)
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[4] 
*%                   ["25CHI4.stm"] <--storm filename 
*%-----------------|-----------------------------------------------------------|
*% 100-YEAR CHICAGO STORM DISTRIBUTION ORILLIA IDF DATA (4 HOUR)
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[5] 
*%                   ["100CHI4.stm"] <--storm filename 
*%-----------------|-----------------------------------------------------------|
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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 
     S    W W    M   M   H   H     Y     M   M   O   O        222     0   0   11      7  
 SSSSS    W W    M   M   H   H     Y     M   M    OOO         2       0   0   11     7   ==
                                                              2       0   0   11    7    # 
       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        +++++++++++
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

 ******************************************************************************************
 ******************           ++++++ 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: 2022-06-22     TIME: 17:37:16     RUN COUNTER: 000037         
 ******************************************************************************************
 * Input   file: Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\CHI\PRE.dat                  
 * Output  file: Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\CHI\PRE.out                  
 * Summary file: Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\CHI\PRE.sum                  
 * User comments:                                                                          
 * 1:______________________________________________________________________________________
 * 2:______________________________________________________________________________________
 * 3:______________________________________________________________________________________
 ******************************************************************************************

-------------------------------------------------------------------------------------------
R0001:C00001-------------------------------------------------------------------------------
*#******************************************************************************           
*#  Project Name: [221 FOX STREET SUBDIVISION]    Project Number: [09-062]                 
*#  Date        : 06-24-2022                                                               
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*#  Modeller    : [CJ]                                                                     
*#  Company     : WMI & Associates Ltd.                                                    
*#  License #   :  2880720                                                                 
*#******************************************************************************           
--------------------
| START            | Project  dir.:Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\CHI\       
-------------------- Rainfall dir.:Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\CHI\       
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 0001
    NSTORM=   1
           #  1=25mm4hr.stm                                                 
-------------------------------------------------------------------------------------------
R0001:C00002-------------------------------------------------------------------------------
--------------------
| READ STORM       |  Filename: Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\CHI\25mm4hr.
| Ptotal=  25.00 mm|  Comments: 25mm Chicago Storm Distribution (4-hour) Orillia, ON.      
--------------------
      TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME 
     hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm 
      0:10   1.740|   0:50   3.500|   1:30  13.740|   2:10   3.750|   2:50   2.380|   3:30 
      0:20   1.970|   1:00   5.020|   1:40   7.730|   2:20   3.250|   3:00   2.190|   3:40 
      0:30   2.290|   1:10  10.720|   1:50   5.590|   2:30   2.890|   3:10   2.040|   3:50 
      0:40   2.740|   1:20  62.850|   2:00   4.460|   2:40   2.610|   3:20   1.910|   4:00 
  
-------------------------------------------------------------------------------------------
R0001:C00003-------------------------------------------------------------------------------
* PRE-DEVELOPMENT PRE(EXISTING)                                                            
--------------------------
| CALIB NASHYD           |   Area    (ha)=   23.200   Curve Number   (CN)= 49.00
| 01:PRE        DT= 1.00 |   Ia      (mm)=    9.600   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .787

     Unit Hyd Qpeak  (cms)=    1.126

     PEAK FLOW       (cms)=     .020 (i)
     TIME TO PEAK    (hrs)=    2.717
     DURATION        (hrs)=    9.033, (dddd|hh:mm:)=   0|09:02
     AVERAGE FLOW    (cms)=     .006
     RUNOFF VOLUME    (mm)=     .848
     TOTAL RAINFALL   (mm)=   25.000
     RUNOFF COEFFICIENT   =     .034
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------------
R0001:C00004-------------------------------------------------------------------------------
* EXTERNAL AREA EXT                                                                        
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    6.14
| 02:EXT        DT= 1.00 |   Total Imp(%)=   25.00   Dir. Conn.(%)=   14.00
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
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     Surface Area     (ha)=       1.53         4.61
     Dep. Storage     (mm)=       2.00         5.00
     Average Slope     (%)=       3.00         8.00
     Length            (m)=     150.00        90.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      62.85         2.53
                over (min)        3.00        36.00
     Storage Coeff.  (min)=       2.82 (ii)   35.81 (ii)
     Unit Hyd. Tpeak (min)=       3.00        36.00
     Unit Hyd. peak  (cms)=        .39          .03
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .14          .02           .146 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.98          1.333
     RUNOFF VOLUME    (mm)=      23.00         2.44          5.319
     TOTAL RAINFALL   (mm)=      25.00        25.00         25.000
     RUNOFF COEFFICIENT   =        .92          .10           .213
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  59.0    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-------------------------------------------------------------------------------
---------------------
| SHIFT HYD         |                               AREA     QPEAK      TPEAK      R.V.
|                   |                                (ha)     (cms)      (hrs)      (mm)
|                   |         ID= 2:EXT              6.14      .146      1.333     5.319
| Shift=   10.0 min | SHIFTED ID= 3:S-EXT            6.14      .146      1.483     5.319
---------------------
 
-------------------------------------------------------------------------------------------
R0001:C00006-------------------------------------------------------------------------------
------------------------
| ADD HYD              |
| 04:S-EXT+PRE         |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (cms)
                      ID 1 01:PRE           23.200      .020    2.717      .848    .000    
                     +ID 2 03:S-EXT          6.140      .146    1.483     5.319    .000    
                     ==================================================================
                     SUM   04:S-EXT+PRE     29.340      .147    1.483     1.783    .000    
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------------
R0001:C00007-------------------------------------------------------------------------------
  ** END OF RUN :    0

*******************************************************************************************
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--------------------
| START            | Project  dir.:Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\CHI\       
-------------------- Rainfall dir.:Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\CHI\       
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 0002
    NSTORM=   1
           #  1=2CHI4.stm                                                   
-------------------------------------------------------------------------------------------
R0002:C00002-------------------------------------------------------------------------------
*#******************************************************************************           
*#  Project Name: [221 FOX STREET SUBDIVISION]    Project Number: [09-062]                 
*#  Date        : 06-24-2022                                                               
*#  Modeller    : [CJ]                                                                     
*#  Company     : WMI & Associates Ltd.                                                    
*#  License #   :  2880720                                                                 
*#******************************************************************************           
-------------------------------------------------------------------------------------------
R0002:C00002-------------------------------------------------------------------------------
--------------------
| READ STORM       |  Filename: Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\CHI\2CHI4.stm 
| Ptotal=  32.77 mm|  Comments: 2-Year Chicago Storm Distribution (4-hour) Orillia, ON.    
--------------------
      TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME 
     hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm 
      0:10   2.285|   0:50   4.586|   1:30  18.005|   2:10   4.915|   2:50   3.120|   3:30 
      0:20   2.585|   1:00   6.583|   1:40  10.127|   2:20   4.266|   3:00   2.877|   3:40 
      0:30   2.995|   1:10  14.057|   1:50   7.331|   2:30   3.787|   3:10   2.674|   3:50 
      0:40   3.598|   1:20  82.380|   2:00   5.849|   2:40   3.416|   3:20   2.501|   4:00 
  
-------------------------------------------------------------------------------------------
R0002:C00003-------------------------------------------------------------------------------
* PRE-DEVELOPMENT PRE(EXISTING)                                                            
--------------------------
| CALIB NASHYD           |   Area    (ha)=   23.200   Curve Number   (CN)= 49.00
| 01:PRE        DT= 1.00 |   Ia      (mm)=    9.600   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .787

     Unit Hyd Qpeak  (cms)=    1.126

     PEAK FLOW       (cms)=     .046 (i)
     TIME TO PEAK    (hrs)=    2.567
     DURATION        (hrs)=    9.033, (dddd|hh:mm:)=   0|09:02
     AVERAGE FLOW    (cms)=     .013
     RUNOFF VOLUME    (mm)=    1.867
     TOTAL RAINFALL   (mm)=   32.772
     RUNOFF COEFFICIENT   =     .057
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------------
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R0002:C00004-------------------------------------------------------------------------------
* EXTERNAL AREA EXT                                                                        
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    6.14
| 02:EXT        DT= 1.00 |   Total Imp(%)=   25.00   Dir. Conn.(%)=   14.00
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.53         4.61
     Dep. Storage     (mm)=       2.00         5.00
     Average Slope     (%)=       3.00         8.00
     Length            (m)=     150.00        90.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=      82.38         5.75
                over (min)        3.00        26.00
     Storage Coeff.  (min)=       2.53 (ii)   26.28 (ii)
     Unit Hyd. Tpeak (min)=       3.00        26.00
     Unit Hyd. peak  (cms)=        .42          .04
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .19          .04           .197 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.75          1.333
     RUNOFF VOLUME    (mm)=      30.77         4.43          8.115
     TOTAL RAINFALL   (mm)=      32.77        32.77         32.772
     RUNOFF COEFFICIENT   =        .94          .14           .248
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  59.0    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-------------------------------------------------------------------------------
---------------------
| SHIFT HYD         |                               AREA     QPEAK      TPEAK      R.V.
|                   |                                (ha)     (cms)      (hrs)      (mm)
|                   |         ID= 2:EXT              6.14      .197      1.333     8.115
| Shift=   10.0 min | SHIFTED ID= 3:S-EXT            6.14      .197      1.483     8.115
---------------------
 
-------------------------------------------------------------------------------------------
R0002:C00006-------------------------------------------------------------------------------
------------------------
| ADD HYD              |
| 04:S-EXT+PRE         |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (cms)
                      ID 1 01:PRE           23.200      .046    2.567     1.867    .000    
                     +ID 2 03:S-EXT          6.140      .197    1.483     8.115    .000    
                     ==================================================================
                     SUM   04:S-EXT+PRE     29.340      .202    1.483     3.175    .000    
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------------
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R0002:C00007-------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
R0002:C00002-------------------------------------------------------------------------------
  ** END OF RUN :    1

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

--------------------
| START            | Project  dir.:Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\CHI\       
-------------------- Rainfall dir.:Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\CHI\       
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 0003
    NSTORM=   1
           #  1=5CHI4.stm                                                   
-------------------------------------------------------------------------------------------
R0003:C00002-------------------------------------------------------------------------------
*#******************************************************************************           
*#  Project Name: [221 FOX STREET SUBDIVISION]    Project Number: [09-062]                 
*#  Date        : 06-24-2022                                                               
*#  Modeller    : [CJ]                                                                     
*#  Company     : WMI & Associates Ltd.                                                    
*#  License #   :  2880720                                                                 
*#******************************************************************************           
-------------------------------------------------------------------------------------------
R0003:C00002-------------------------------------------------------------------------------
--------------------
| READ STORM       |  Filename: Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\CHI\5CHI4.stm 
| Ptotal=  43.79 mm|  Comments: 5-Year Chicago Storm Distribution (4-hour) Orillia, ON.    
--------------------
      TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME 
     hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm 
      0:10   3.077|   0:50   6.162|   1:30  24.075|   2:10   6.603|   2:50   4.197|   3:30 
      0:20   3.479|   1:00   8.836|   1:40  13.572|   2:20   5.734|   3:00   3.872|   3:40 
      0:30   4.030|   1:10  18.812|   1:50   9.837|   2:30   5.091|   3:10   3.599|   3:50 
      0:40   4.838|   1:20 109.412|   2:00   7.853|   2:40   4.594|   3:20   3.367|   4:00 
  
-------------------------------------------------------------------------------------------
R0003:C00003-------------------------------------------------------------------------------
* PRE-DEVELOPMENT PRE(EXISTING)                                                            
--------------------------
| CALIB NASHYD           |   Area    (ha)=   23.200   Curve Number   (CN)= 49.00
| 01:PRE        DT= 1.00 |   Ia      (mm)=    9.600   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .787

     Unit Hyd Qpeak  (cms)=    1.126

     PEAK FLOW       (cms)=     .101 (i)
     TIME TO PEAK    (hrs)=    2.467
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     DURATION        (hrs)=    9.033, (dddd|hh:mm:)=   0|09:02
     AVERAGE FLOW    (cms)=     .028
     RUNOFF VOLUME    (mm)=    3.915
     TOTAL RAINFALL   (mm)=   43.791
     RUNOFF COEFFICIENT   =     .089
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------------
R0003:C00004-------------------------------------------------------------------------------
* EXTERNAL AREA EXT                                                                        
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    6.14
| 02:EXT        DT= 1.00 |   Total Imp(%)=   25.00   Dir. Conn.(%)=   14.00
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.53         4.61
     Dep. Storage     (mm)=       2.00         5.00
     Average Slope     (%)=       3.00         8.00
     Length            (m)=     150.00        90.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     109.41        12.97
                over (min)        2.00        19.00
     Storage Coeff.  (min)=       2.26 (ii)   19.41 (ii)
     Unit Hyd. Tpeak (min)=       2.00        19.00
     Unit Hyd. peak  (cms)=        .52          .06
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .26          .10           .279 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.63          1.333
     RUNOFF VOLUME    (mm)=      41.79         8.04         12.766
     TOTAL RAINFALL   (mm)=      43.79        43.79         43.791
     RUNOFF COEFFICIENT   =        .95          .18           .292
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  59.0    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-------------------------------------------------------------------------------
---------------------
| SHIFT HYD         |                               AREA     QPEAK      TPEAK      R.V.
|                   |                                (ha)     (cms)      (hrs)      (mm)
|                   |         ID= 2:EXT              6.14      .279      1.333    12.766
| Shift=   10.0 min | SHIFTED ID= 3:S-EXT            6.14      .279      1.483    12.766
---------------------
 
-------------------------------------------------------------------------------------------
R0003:C00006-------------------------------------------------------------------------------
------------------------
| ADD HYD              |
| 04:S-EXT+PRE         |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     DWF
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------------------------                      (ha)     (cms)    (hrs)      (mm)   (cms)
                      ID 1 01:PRE           23.200      .101    2.467     3.915    .000    
                     +ID 2 03:S-EXT          6.140      .279    1.483    12.766    .000    
                     ==================================================================
                     SUM   04:S-EXT+PRE     29.340      .295    1.483     5.768    .000    
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------------
R0003:C00007-------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
R0003:C00002-------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
R0003:C00002-------------------------------------------------------------------------------
  ** END OF RUN :    2

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

--------------------
| START            | Project  dir.:Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\CHI\       
-------------------- Rainfall dir.:Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\CHI\       
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 0004
    NSTORM=   1
           #  1=25CHI4.stm                                                  
-------------------------------------------------------------------------------------------
R0004:C00002-------------------------------------------------------------------------------
*#******************************************************************************           
*#  Project Name: [221 FOX STREET SUBDIVISION]    Project Number: [09-062]                 
*#  Date        : 06-24-2022                                                               
*#  Modeller    : [CJ]                                                                     
*#  Company     : WMI & Associates Ltd.                                                    
*#  License #   :  2880720                                                                 
*#******************************************************************************           
-------------------------------------------------------------------------------------------
R0004:C00002-------------------------------------------------------------------------------
--------------------
| READ STORM       |  Filename: Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\CHI\25CHI4.
| Ptotal=  60.08 mm|  Comments: 25-Year Chicago Storm Distribution (4-hour) Orillia, ON.   
--------------------
      TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME 
     hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm 
      0:10   4.238|   0:50   8.477|   1:30  33.039|   2:10   9.082|   2:50   5.778|   3:30 
      0:20   4.791|   1:00  12.149|   1:40  18.646|   2:20   7.889|   3:00   5.330|   3:40 
      0:30   5.548|   1:10  25.827|   1:50  13.522|   2:30   7.007|   3:10   4.956|   3:50 
      0:40   6.658|   1:20 149.649|   2:00  10.799|   2:40   6.324|   3:20   4.637|   4:00 
  
-------------------------------------------------------------------------------------------
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R0004:C00003-------------------------------------------------------------------------------
* PRE-DEVELOPMENT PRE(EXISTING)                                                            
--------------------------
| CALIB NASHYD           |   Area    (ha)=   23.200   Curve Number   (CN)= 49.00
| 01:PRE        DT= 1.00 |   Ia      (mm)=    9.600   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .787

     Unit Hyd Qpeak  (cms)=    1.126

     PEAK FLOW       (cms)=     .215 (i)
     TIME TO PEAK    (hrs)=    2.417
     DURATION        (hrs)=    9.033, (dddd|hh:mm:)=   0|09:02
     AVERAGE FLOW    (cms)=     .058
     RUNOFF VOLUME    (mm)=    8.093
     TOTAL RAINFALL   (mm)=   60.078
     RUNOFF COEFFICIENT   =     .135
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------------
R0004:C00004-------------------------------------------------------------------------------
* EXTERNAL AREA EXT                                                                        
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    6.14
| 02:EXT        DT= 1.00 |   Total Imp(%)=   25.00   Dir. Conn.(%)=   14.00
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.53         4.61
     Dep. Storage     (mm)=       2.00         5.00
     Average Slope     (%)=       3.00         8.00
     Length            (m)=     150.00        90.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     149.65        27.78
                over (min)        2.00        15.00
     Storage Coeff.  (min)=       1.99 (ii)   14.64 (ii)
     Unit Hyd. Tpeak (min)=       2.00        15.00
     Unit Hyd. peak  (cms)=        .56          .08
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .35          .22           .427 (iii)
     TIME TO PEAK    (hrs)=       1.33         1.55          1.333
     RUNOFF VOLUME    (mm)=      58.08        14.81         20.865
     TOTAL RAINFALL   (mm)=      60.08        60.08         60.078
     RUNOFF COEFFICIENT   =        .97          .25           .347
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  59.0    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-------------------------------------------------------------------------------
---------------------
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| SHIFT HYD         |                               AREA     QPEAK      TPEAK      R.V.
|                   |                                (ha)     (cms)      (hrs)      (mm)
|                   |         ID= 2:EXT              6.14      .427      1.333    20.865
| Shift=   10.0 min | SHIFTED ID= 3:S-EXT            6.14      .427      1.483    20.865
---------------------
 
-------------------------------------------------------------------------------------------
R0004:C00006-------------------------------------------------------------------------------
------------------------
| ADD HYD              |
| 04:S-EXT+PRE         |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (cms)
                      ID 1 01:PRE           23.200      .215    2.417     8.093    .000    
                     +ID 2 03:S-EXT          6.140      .427    1.483    20.865    .000    
                     ==================================================================
                     SUM   04:S-EXT+PRE     29.340      .466    1.483    10.766    .000    
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------------
R0004:C00007-------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
R0004:C00002-------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
R0004:C00002-------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
R0004:C00002-------------------------------------------------------------------------------
  ** END OF RUN :    3

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

--------------------
| START            | Project  dir.:Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\CHI\       
-------------------- Rainfall dir.:Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\CHI\       
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 0005
    NSTORM=   1
           #  1=100CHI4.stm                                                 
-------------------------------------------------------------------------------------------
R0005:C00002-------------------------------------------------------------------------------
*#******************************************************************************           
*#  Project Name: [221 FOX STREET SUBDIVISION]    Project Number: [09-062]                 
*#  Date        : 06-24-2022                                                               
*#  Modeller    : [CJ]                                                                     
*#  Company     : WMI & Associates Ltd.                                                    
*#  License #   :  2880720                                                                 
*#******************************************************************************           
-------------------------------------------------------------------------------------------
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R0005:C00002-------------------------------------------------------------------------------
--------------------
| READ STORM       |  Filename: Z:\Projects\2009\09-062\SWMHYMO\3rd_Subm\PRE\CHI\100CHI4.
| Ptotal=  73.84 mm|  Comments: 100-Year Chicago Storm Distribution (4-hour) Orillia, ON.  
--------------------
      TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME    RAIN|   TIME 
     hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm   mm/hr|  hh:mm 
      0:10   5.248|   0:50  10.476|   1:30  40.631|   2:10  11.222|   2:50   7.149|   3:30 
      0:20   5.931|   1:00  14.996|   1:40  22.982|   2:20   9.752|   3:00   6.596|   3:40 
      0:30   6.865|   1:10  31.788|   1:50  16.686|   2:30   8.664|   3:10   6.134|   3:50 
      0:40   8.234|   1:20 182.809|   2:00  13.336|   2:40   7.822|   3:20   5.741|   4:00 
  
-------------------------------------------------------------------------------------------
R0005:C00003-------------------------------------------------------------------------------
* PRE-DEVELOPMENT PRE(EXISTING)                                                            
--------------------------
| CALIB NASHYD           |   Area    (ha)=   23.200   Curve Number   (CN)= 49.00
| 01:PRE        DT= 1.00 |   Ia      (mm)=    9.600   # of Linear Res.(N)=  3.00
--------------------------   U.H. Tp(hrs)=     .787

     Unit Hyd Qpeak  (cms)=    1.126

     PEAK FLOW       (cms)=     .339 (i)
     TIME TO PEAK    (hrs)=    2.383
     DURATION        (hrs)=    9.033, (dddd|hh:mm:)=   0|09:02
     AVERAGE FLOW    (cms)=     .090
     RUNOFF VOLUME    (mm)=   12.558
     TOTAL RAINFALL   (mm)=   73.838
     RUNOFF COEFFICIENT   =     .170
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
-------------------------------------------------------------------------------------------
R0005:C00004-------------------------------------------------------------------------------
* EXTERNAL AREA EXT                                                                        
--------------------------
| CALIB STANDHYD         |   Area    (ha)=    6.14
| 02:EXT        DT= 1.00 |   Total Imp(%)=   25.00   Dir. Conn.(%)=   14.00
--------------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       1.53         4.61
     Dep. Storage     (mm)=       2.00         5.00
     Average Slope     (%)=       3.00         8.00
     Length            (m)=     150.00        90.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     182.81        47.07
                over (min)        2.00        12.00
     Storage Coeff.  (min)=       1.84 (ii)   12.08 (ii)
     Unit Hyd. Tpeak (min)=       2.00        12.00
     Unit Hyd. peak  (cms)=        .59          .09
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .43          .37           .599 (iii)
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     TIME TO PEAK    (hrs)=       1.33         1.50          1.333
     RUNOFF VOLUME    (mm)=      71.84        21.61         28.639
     TOTAL RAINFALL   (mm)=      73.84        73.84         73.838
     RUNOFF COEFFICIENT   =        .97          .29           .388
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  59.0    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-------------------------------------------------------------------------------
---------------------
| SHIFT HYD         |                               AREA     QPEAK      TPEAK      R.V.
|                   |                                (ha)     (cms)      (hrs)      (mm)
|                   |         ID= 2:EXT              6.14      .599      1.333    28.639
| Shift=   10.0 min | SHIFTED ID= 3:S-EXT            6.14      .599      1.483    28.639
---------------------
 
-------------------------------------------------------------------------------------------
R0005:C00006-------------------------------------------------------------------------------
------------------------
| ADD HYD              |
| 04:S-EXT+PRE         |   ID:NHYD            AREA     QPEAK    TPEAK      R.V.     DWF
------------------------                      (ha)     (cms)    (hrs)      (mm)   (cms)
                      ID 1 01:PRE           23.200      .339    2.383    12.558    .000    
                     +ID 2 03:S-EXT          6.140      .599    1.483    28.639    .000    
                     ==================================================================
                     SUM   04:S-EXT+PRE     29.340      .665    1.483    15.923    .000    
 
   NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
-------------------------------------------------------------------------------------------
R0005:C00007-------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
R0005:C00002-------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
R0005:C00002-------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
R0005:C00002-------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
R0005:C00002-------------------------------------------------------------------------------
--------------------
| FINISH           |
--------------------
-------------------------------------------------------------------------------------------
*******************************************************************************************
     WARNINGS / ERRORS / NOTES
     -------------------------
   Simulation ended on 2022-06-22     at 17:37:16
===========================================================================================
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Post-Development Condition 
24-hour SCS Type-II Storm Distribution 

































 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 

 

 

Post-Development Condition 
4-hour Chicago Storm Distribution 



































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

General Servicing and Site Grading Plans 
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Ian D, lVilson Associates Ltd.
since 1974

Te[: 5i 9"233.3500
Fax: 519.233.350'l

P. O. Box 299
CIinton, Ontario

NOM ] LO

December 18, 2015
Revised June 24,2022

Ms. Veronica Green
Slate Asset Management
121 King St W
Suite 200
Toronto, ON
M5H 3T9

Dear Ms. Green:

Wilson
Associates
Consulting Hydro geolo gists

Re: Revised Hydrogeological Study and Water Balance Analysis
Proposed 221 Fox Street Residential Development
Queen's Court Homes
Town of Penetanguishene

It is proposed to develop a 12.004ha property at 221 Fox Street, in the Town of
Penetanguishene, as 88 residential townhomes.

This report revises the December 18, 2015 version of this report to reflect the current
development proposal, the 2015 report originally prepared to address the Town of
Penetanguishene requirement to address the "Hydrogeological Assessment Submissions:
Conservation Authority Guidelines for Development Applications" (the CA Guideline).

Provided for this revised study were the following documentation:

' Preliminary Geotechnical lnvestigation, Peto MacCallum Ltd. (PML). November 2012.

o praft Plan of Common Elements Condominium, Celeste Philips Planning tnc., May g,

2022.

' Post-Development Drainage Plan, WMI & Associates Limited, undated draft.

LOCATION AND HYDROGEOLOGICAL SETTING

The subject lands are located in the undeveloped space between Fox Street and Church Street,
south of Broad Street, within the northern periphery of the Town of Penetanguishene. The tands
slope steeply westwards, with a north-south trending raised shore bluff situated in the eastern
half of the site, which divides the site into a low-lying, western half and a steeply-sloped eastern
half. The lands are currently mainly forested. No permanent surface water bodies are mapped
on-site, although portions of the low-lying western half of the site are understood to become
seasonally wet. Penetang Harbour is located about 300m west of the western property line and
St. Andrews Lake is located on the uplands about 1,300m to the east.

Hydrogeology ;Hr-rr.ris*,msn.esuta[Sii.ter-\ssessmreft .t
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The subject lands are located within the Simcoe Uplands physiographic region of southern
Ontario, an area of northern Simcoe County characterized by till upland plains and steep-sided,
flat floored valleys. The raised shore bluff was once the shore of glacial Lake Algonquin.

According to Ontario Geological Survey Open File Map 194 "Quaternary Geology of the
Penetanguishene and Christian lsland Areas", the upper soils in the eastern highland portion
of the site consist of glaciofluvial deposits of fine sand. The upper soils in the western lower
portion of the site consist of lacustrine deposits of fine sand. The PML report identified a
variable sequence of granular deposits, fine-grained deposits mainly of silty sand with
occasional clayey silt and sand till deposits, in the lowland portion of the site.

As the area is municipally serviced, few water well records are available in the close vicinity
from which to characterize the sequence of overburden formations. However, a small number
of well records are mapped in the general area, and the attached geological cross-section has
been prepared using the available data plus the PML report data. Generally, the overburden
beneath the eastern portion of the site, and beneath the uplands east of the site, is indicated
by the available water well records to consist almost entirely of granular deposits of sand or
gravel. Occasional minor, discontinuous fine-grained lenses are reported at various depths.
ln thewestern, lowerportion of the site, the PML boreholes have identified a variable sequence
of granular deposits, fine-grained deposits mainly of silty sand with occasional clayey silt and
sand till deposits.

The PML borehote records and representative water well record print-outs utilized for the
preparation of the cross-section are attached.

According to interpretation provided by the 2005 North Simcoe Municipal Groundwater Study
(NSMGS), the bedrock beneath the site is situated at an approximate elevation of 150m above
sea level (asl) (per Figure 4.5.2 of the NSMGS).As such, the overburden will be in the range
of 37m deep beneath the western, lowland portion of the site, and in the range of 70m deep
at the upper, eastern periphery of the site. The NSMGS also reports the majority of the
overburden to be granular.

HYDROG EOLOGICAL SETTI NG

Water levels were observed in the three borehole monitoring wells by PML on October 16,
2012. The following table provides a summary of the PML water level observations:

Borehole Ground Elevation
(m asl)

Water Level
(m below grade)

Water Level
Elevation (m asl)

BH1 189.65 1.9 187.75

BH2 187.73 4.4 183.33

BH3 187.83 2.2 185.63
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The attached map shows the locations of the three PML boreholes, contours of the watertable
surface in the vicinity of the three boreholes and inferred direction of groundwater flow. The
inferred direction of shallow groundwater flow is generally westerly towards Penetang Harbour.

Locally (i.e. the area between Penetang Harbour and St. Andrews Lake), Figures 4.4.1 and
4.4.2of the NSMGS indicates a westward direction of groundwaterflow. Both Figures 4.4.1 and
4.4.2 of the NSMGS indicate a groundwater level of about 180m asl to 190m asl from west-to-
east across the site. Figure 4.4.5 of the NSGMS classifies the western, lower half of the site
as a majorgroundwaterdischarge area. As shown on the attached cross-section, the regional
watertable surface slopes westwards from about 193 to 195 m asl near St. Andrews Lake, to
about 185m asl in the lower portion of the subject lands, to about 178m asl at Penetang
Harbour. lt should be noted that perched watertable conditions in the close vicinity of St.
Andrews Lake east of the site appear to support the smal! lake, this localized aquifer perched
well above the regional watertable surface,

According to the Simcoe County website interactive mapping, the site is Iocated within Well
Head ProtectionZone WHPA-Q2. The Simcoe County website interactive mapping indicates
that the site is mapped as a highly vulnerable aquifer and a significant groundwater recharge
area (per Source Water Protection mapping).

GROUNDWATER QUALITY

To establish background shallow groundwater quality, typically a monitoring well installed during
the geotechnical investigation is sampled. However, none of the 2012 PML monitoring wells
could be located during several site reconnaissances in 2015. WMI & Associates Limited
arranged for the installation of a shallow monitoring well at the location shown on the attached
diagram forthe purposes of establishing background groundwaterquality perthe CA Guideline.
The monitoring well consisted of 3.8cm-diameter ABS pipe with saw-cut screen installed in a
backfilled test pit to an approximate depth of 2.5 metres.

The monitoring well was sampled by Wilson Associates on November 5,2015. The well was
purged of all standing water and allowed to recover prior to sampling using a Waterra inertial
pump. Water samples were collected in laboratory-supplied bottles, stored in an ice-packed
cooler and submitted to Maxxam Analytics Inc. the same day for an analysis of general
chemistry and heavy metals parameters.

The analytical results indicate that for the parameters determined, all (except DOC) were at
levels typical of shallow groundwater in a municipally-serviced area. The dissolved organic
carbon content of the sample was somewhat elevated at 42mglL (above the Ontario Drinking
Water Quality Standard of Smg/L), but is not unexpected in a low-lying, seasonally wet area.

A copy of the analytical results are attached.
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WATER BUDGET ANALYSIS

The following assumptions are made for this assessment:

Overall drainage from the site is generally westwards following site topography, and for
water budget analysls, the site is assumed to act as one catchment in two slope
environments and two soil environments. The upper portion of the site (-50% of the site
area) is considered to exhibit a hilly topography and sandy soil conditions. The lower
portion of the site (-50o/o of the site area) is considered to exhibit a rolling to hilly
topography and soils of a medium combination of clay and loam.

The entire un-developed existing site is assumed to be pervious. lmpervious area
calculations are provided byWMl &Associates Limited, and are indicated to be 21.6%
imperviousness under full build-out.

The water surplus for the site is calculated to be 454.6mm/year, derived from the normal
precipitation for the area of 1040.6mm/year (1981-2010 precipitation normal for the
closest Environment Canada weather station - Midland WPCP weather station) minus
the actual evapotranspiration of 586mm/year for the subwatershed (per
Penetanguishene and Tay Point subwatershed, Tier One Water Budget, 201sApproved
Assessment Report, Severn Sound Source Protection Area).

The following tables provide a water budget analysis following the general guidance of the April
2013 Conservation Authority Guidelines for Hyd rogeolog ical Assessments.
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lan D. Wilson Associates Limited 221 F ox Street Penetanguishene

Mitigation assumes that about 43% of runoff from the impervious areas of the site can be
infiltrated on-site, or about 9,191m3/year. While about 1/3 of this infiftration is assumed to be
able to occur in the sandier upland portion of the site, as a conservative measure soil conditions
are assumed from the lowland portion of the site. According to the grain-size analyses provided
in the PML report (attached), the predominant native soils in the lowland area (i.e. a silty fine
sand) will exhibit a percolation rate (T{ime) in the range of 15 to 20 min/cm (based on the
Hazen approximation for a Unified Soil Classification "SM" soil), oI about 0.72mlday.
Conservatively assuming that the impervious area drainage of 9,191m3/year is to be infiltrated
over 30 days throughout the year, approximately 306.4m3 of water needs to be infiltrated per
day. Based on an infiltration rate of 0.72mlday, an infiltration system with a footprint of at Ieast
426m2 is required. lt is assumed that most of this will be infiltrated into grass swates, infiltration
galleries, or other equivalent Low lmpact Development (LID) measures

SUMMARY

1. The overburden in the vicinity of the site is reported to be primarily granular, with
discontinuous fine-grained lenses in the lowland portion of the site.

2. Based on a review of the PML borehole data, Iocal water well records and the 2005
NSMGS, the regional watertable surface slopes westward with a gradient of about
0.004m/m. The surface of the regional watertable is situated near ground surface
beneath the westerly, lowland portion of the site.

3. lt is our opinion that the wet area in the westerly, lowland portion of the site functions
primarily as a seasonal emergence feature/discharge zone of the regional watertable
surface. Groundwater emergence/discharge will be most pronounced in wet years with
a high watertable surface, and most limited in dry years with a lowered watertable
surface.

4. Shallow groundwater quality is typical of shallow groundwater in a municipally-serviced
area with few indicators of urban impact. The dissolved organic carbon content of
shallow was somewhat elevated at 42mglL (above the Ontario Drinking Water Quality
Standard of Smg/L), but is not unexpected in a low-lying, seasonally wet area.

5. Based on known site conditions (i.e. sandy or medium silUsand till soils, hilly relief,
woodland cover), an MECP infiltration factor of 0.55 to 0.7 is indicated for the
undeveloped site.

6. Water budget analysis indicates that the development proposal of the site will reduce
overall inflltration by about 27% from current conditions.

7. Due to the calculated loss in overall infiltration of the development proposa! in
comparison to existing conditions, infiltration enhancement measures must be adopted
to infiltrate approximately 43o/o of runoff from impervious surfaces. lt is assumed that
most of this will be infiltrated into grass swales, infiltration galleries, or other equivalent
Low lmpact Development (LlD) measures (see above for minimum LID areas). The
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lan D. Wilson Associates Limited 16 221 Fox Street Penetanguishene

infiltration measures need to be maintained in a low-sediment condition to avoid

infiltration loss over time.

Should there be any questions regarding the above information and analysis, please feel free
to contact this office.

Yours sincerely.
IAN D. WILSON ASSOCIATES LIMITED

Geoffrey Rether, P.Geo.

;GEOFFREY B. RETHER,,-

1o, PMCTISINGMEMBen v7
. 0426 .
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Well Record Number: 5708631

Well ID Number: 5708631
Well Audit Number: none
Well Tag Number: none

This table contains information from the original well record and any subsequent updates.

Page I of2

Well Location
Address of Well Location

not available
Co u nV D i stri ct/ M u n i ci pa I ity

SIMCOE
UTM Coordinates

NAD83 - Zone L7

Easting: 585389.2

Nofthing: 496042L

BRWN

YLLW

GRVL

GRVL

Township

Tay Township
CiVTown/Village

BLDR

SAN D

Lot Concession

LzO PR E 02
Province Postal Code

ON nla
Municipal Plan and Sublot NumberOther

Overburden and Bedrock Materials Interval
General Colour Most Common MaterialOther Materials General Description

BRWN LOAM

Depth

From

0ft
2ft
145 ft 148 ft

Annular Space/Abandonment Sealing Record Results of Well Yield Testing

To

2ft
145 ft

Draw Down

Time Water

(min) level

SWL L24 ft

1

2

3

4

5

10

15

20

25

30

40

45

50

60

Recovery

Time Water

(min) level

15 L24 ft

30 t24 ft

45 L24 ft

60 t24 ft

Depth Type of Sealant Used

From To (Material and Type)

Method of Construction Well Use
Cable Tool Domestic

Status of Wel!
Water Supply

Construction Record - Casing
Inside Open Hole OR material Depth

Diameter From

6 inCh STEEL

Volume

Placed After test of well yield, water

was

CLEAR

If pumping discontinued, give

reason

Pump intake set at

Pumping Rate

10 GPM

Duration of Pumping

2 h:30 m
Final water level

140 ft
If flowing give rate

Recommended pump depth

145 ft
Recommended pump rate

10 GPM

Well Production

BAILER
Disinfected?

To

148 ft

Construction Record
Outside MateriaX

Diameter

- Screen
Depth

From To

Well Contractor and Well Technician
Information
Well Contractor's Licence Number 25t4

http://www.downloads.ene.gov.on.calfiles/we11s/EN/E6lD0/we11record10386460.html tUt2l20t2



Well Record Number: 5708631 Page 2 of2

Water Details Hole Diameter
Water Found at Depth Kind Depth Diameter

145 ft Fresh From ro

Audit Numben none

Date Well Completed: January t5, L972

Date Well Record Received by MOE: February
t4, L972

h@://www.downloads.ene.gov.on.ca"/files/wellslEN/E6lD0/we1lrecord10386460.html 11/1212012



Well Record Number: 5732542

Well ID Number: 5732542
Well Audlt Number: 176791
Well Tag Number: none

This table contains information from the original well record and any subsequent updates.

Page I of2

Lot Concession

Province Postal Code

ON nla
Municipal Plan and Sublot NumberOther

Overburden and Bedrock Materials Interual
General Colour Most Common MaterialOther Materials General Description Depth

From

FILL O ft
BRWN SAND CI.AY 3 ft
BRWN SAND GRVL 15 ft
BRWN GRVL CI.AY 160 ft
BRWN GRVL STNS HARD L7O ft

Results of Well Yield
Afrer test of well yield, water

Annular Space/Abandonment Sealing Record was

Depth Type of Sealant Used Volume

From To (Material and Type) Placed

0ft 190ft
190 ft 203 ft
Method of Construction Well Use
Rotary (Air)

Well Location
Address of Well Location

not available
Co u n ty/ D i st ri ct/ M u n i ci pa I ity

SIMCOE
UTM Coordinates

NAD83 - Zone L7

Easting: 584900.7

Northing: 4960057

Township

Penetanguishene Town

CiV/Town/Village

To

20ft
193 ft

To

3ft
15ft
160 ft
170 ft
203 ft

Testing
Draw Down

Time Water

(min) level

SWL L73 ft
1

2

3

4

5

10

15

20

25

30

40

45

Recovery

Time Water

(min) level

Status of Well

Construction Record - Casing
Inside Open Hole OR material Depth

Diameter From

5 inch OPEN HOLE

2 inch PLASTIC

Construction Record - Screen
Outside MateriaX Depth

Diameter From

If pumping discontinued, give

reason

Pump intake set at

Pumping Rate

Duration of Pumping

Final water level

If flowing give rate

Recommended pump depth

Recommended pump rate

Well Production

http://www.downloads.ene.gov.on.calfiles/wells/EN/E7lD 4lwelhecordl 041007 4.html tUt2l20r2

To



Well Record Number: 5732542

nch 193 ft 203 ft Disinfected?

Well Contractor and Well Technician
rnformation water Details

Well Contractor's Licence Number
Water Found at Depth Kind

25t4

50

60

Page 2 of2

Hole Diameter
Depth Diameter

From To

Audit Number= L7679t
Date Well Completed: November 08, 1996

Date Well Record Received by MOE: November
18, 1996

h@://www.downloads.ene.gov.on.calfiles/wells/EN/E7lD4lwelkecotd10410074.html 1111212012



Your Project #: FOX STREET

Your C.O.C. #z 69227

Attention:Geoff Rether

lan D Wilson Associates Ltd

PO Box 299

76722 Airport Rd

Clinton, ON

NOM 1LO

Report Date: 2015/LLlLg
Report #: R3766871

Version: 1- Final

MNfiAM JOB #: 85M7356
Received : 2O,^5 I LLI 05, L5 :2O

Sample Matrix:Water
# Samples Received: 1

Analyses

CERTIFICATE OF ANALYSIS

Date Date

Quantity Extracted Analyzed Laboratory Method Reference

Alkalinity

Carbonate, Bicarbonate and Hydroxide

Chloride by Automated Colourimetry

Conductivity

Dissolved Organic Carbon (DOC) (1)

Hardness (calculated as CaCO3)

Lab Filtered Metals by ICPMS

lon Balance (% Difference)

Anion and Cation Sum

TotalAmmonia-N

Nitrate (NO3) and Nitrite (NO2)in Water (2)

pH

Orthophosphate

Sat. pH and Langelier lndex (@ 20C)

Sat. pH and Langelier lndex (@ 4C)

Sulphate by Automated Colourimetry

Total Dissolved Solids (TDS calc)

1 N/A 20t5/LLlO7 CAMSOP-00448 SM22232OBm

1 N/A 20Lslt]-l09 cAM soP-00102 APHA 4s00-co2 D

1 N/A 20LslLLl09 CAM SOP-00463 EPA 325.2 m

1 N/A zoLsllLllT CAM SOP-00414 SM 22 2510 m

1 N/A 2OL5lLLl06 CAM SOP-00446 SM 22 5310 B m

1 N/A z0Lsl]-uog CAM SOP SM 2340 B

oo].ozlo0408lo0447

L 2oLslLLloG 20LslLLl09 cAM SOP-00447 EPA 60204 m

1 N/A zoLs/LLlOe

1 N/A z0LslLtlos
1 N/A 2OLslLLlL2 CAM SOP-00441 EPA GS t2522-90 m

1 N/A aOL'/LLILL CAM SOP-00440 SM 22 4500-NO3|/NO2B

1 N/A z|tslLlloT CAM SOP-00413 SM 4500H+ B m

1 N/A z}Lsll]-log cAM soP-00461 EPA 355.1 m

1 N/A 20L'/LL/09

1 N/A zOLslLLlOg

1 N/A z0LslLLlog CAM SoP-00464 EPA 375.4 m

1 N/A zoLslLL/Og

Remaaks!

Maxxam Analytics has performed all analytical testing herein in accordance with ISO 17025 and the Protocol for Analytical Methods Used in the
Assessment of Properties under Part XV.1 ofthe Environmental Protedion Ad. All methodologies comply with this document and are validated for use in

the laboratory, The methods and techniques employed in this analysis conform to the performance criterla (detedion limits, accuracy and precision) as

outlined ln the Protocolfor Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental Protection Act

Maxxam Analytics is accredlted for all specific parameters as required by Ontarlo Regulation 153/04, Maxxam Analytics is limited in liablllty to the actual

cost ofanalysls unless otherlrvise agreed in writing. There is no other wananty expressed or implied. Sampleswlll be retained at Maxxam Analytics forthree
week from receipt of data or as per contract.

Referenae Method sufftx'm" indicates test methods Incorporate validated modlflcatlons from specific rcference methodsto improve performance.

* RPos caldrlated uslng raw data. The roundlng offlnal results may result ln the apparent dlfference.

Page 1 of 12



Your Project #: FOX STREET

Your C.O.C. #:69227

Attenti on :Geoff Reth er

lan D Wilson Associates Ltd

PO Box 299
76722 Airport Rd

Clinton, ON

NOM lLO

Report Date: 2015/tLlL3
Report#: R3766871

Version: 1- Final

CERTIFICATE OF ANALYSIS

MNfiAM JOB #: 85M7355
Received : 2Ol,5 h|,l 05, L5:2O

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable DOC.

(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures'

Encryption Key
^ 

Antonella Brasil

(rl,r*"a-L./" bl .rNov 2015 16:47:55 -05:00

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

Stephen McMillan, Project Manager

Email: xxsmcmillan@maxxam.ca

Phone# (905)817-5700 Ext:5735

signlngthe reports. ForServlce Group specific validatlon please refer to thevalidation SlSnature Page.

Total Cover Pages : 2
Page 2 of t2
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Maxxam Job #: B5M7356

Report Date: 2015/Ltlt3
lan D Wilson Associates Ltd

Client Project #: FOX STREET

RCAP - COMPREHENSTVE (LAB FTLTEREDI

Page 3 of 12

Calculated Parameters

Anion Sum me/L 8.01 N/A 4260739

Bicarb. Alkalinity (calc. as CaCO3) mglL 360 1.0 4260020

Calculated TDS mglL 430 1.0 426056L

Carb. Alkalinity (calc. as CaCO3) mglL L2 1.0 4260020

3ation Sum me/L 8.75 N/A 4260739

Hardness (CaCO3) melL 420 1.0 426L075

on Balance (% Difference) o//o 4.44 N/A 4260738

Langelier lndex (@ 20C) N/A o.743 4260740

Langelier lndex (@ 4C) N/A 0.495 426074L

Saturation pH (@ 20C) N/A 681 4260740

Saturation pH (@ aC) N/A 7.06 4260741

lnorganics

lotalAmmonia-N mglL 0.50 0.050 4266655

3onductivity umho/cm 730 10 4262853

Dissolved Organic Carbon mslL 42 0.20 4262345

Crthophosphate (P) .tr'EIL ND 0.010 42632s9

cH pH 7.55 N/A 4262857

Dissolved Sulphate (SO4) mslL 33 1.0 4263258

Alkalinity (Total as CaCO3) mglr 350 1.0 4262852

Dissolved Chloride (Cl) melL 52 1.0 4263256

Nitrite (N) mslL ND 0 010 4263255

Nitrate (N) m.EIL ND 010 4263255

Metals

Dissolved Aluminum (Al) UEIL 19 5.0 4262285

Dissolved Antimony (Sb) uelL ND 050 4262285

Dissolved Arsenic (As) uglL ND 1.0 4262285

Dissolved Barium (Ba) uglL 150 2.0 4262285

Dissolved Beryllium (Be) uslL ND 0.s0 4262285

Dissolved Boron (B) UEIL 15 10 4262285

Dissolved Cadmium (Cd) uglL 0.10 0.10 426228s

Dissolved Calcium (Ca) uglL 120000 200 426228s

Dissolved Chromium (Cr) uglL ND 50 4262285

Dissolved Cobalt (Co) uslL 082 0.s0 4262285

Dissolved Copper (Cu) UEIL 4.2 10 426228s

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

ND = Not detected
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Dissolved tron (Fe) uslL ND 100 4262285

Dissolved Lead (Pb) uelL ND 0.50 4262285

Dissolved Magnesium (Mg) UEIL 28000 50 4262285

Dissolved Manganese (Mn) UEIL 200 2.0 4262285

Dissolved Molybdenum (Mo) uelL L7 0.50 4262285

Dissolved Nickel (Ni) uelL 27 10 4262285

Dissolved Phosphorus (P) uelL ND 100 4262285

Dissolved Potassium (K) uelL 2700 200 4262285

Dissolved Selenium (Se) UEIL ND 20 4262285

Dissolved Silicon (Si) UEIL 6300 50 4262285

Dissolved Silver (Ag) uslL ND 0.10 426228s

Dissolved Sodium (Na) UEIL s300 100 4262285

Dissolved Strontium (Sr) UEIL 250 10 426228s

Dissolved Thallium (Tl) UglL ND 0.050 4262285

Dissolved Titanium (Ti) uelL ND 50 4262285

Dissolved Uranium (U) UgIL 26 0.10 4262285

Dissolved Vanadium (V) uglL L2 0.50 4262285

Dissolved Zinc lTnl uelL 20 50 4262285

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

ND = Not detected
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Test Description

TEST SUMMARY

Maxxam tD: BHJ788 Collected: 20L5lLLl05
Sample ID: QUEENS COURT ShiPPed:

Matrix: Water Received: 20LSlLLl05

lnstrumentation Batch Extracted Date Analyzed Analyst

Alkalinity AT 4262852 N/A 2OtSltT/O7 Yogesh Patel

Carbonate, Bicarbonate and Hydroxide CALC 4260020 N/A 2075177/09 Automated Statchk

Chloride by Automated Colourimetry KONE 4263256 N/A 2075177109 Deonarine Ramnarine

Conductivity AT 4262853 N/A 2O75|7UO7 Yogesh Patel

Dissolved Organic Carbon (DOC) TOCV/NDIR 4262345 N/A 20t5l7tl06 Anastasia Hamanov

Hardness (calculated as CaCO3) 4267075 N/A 2O75h7lO9 Automated Statchk

Lab Filtered Metals by ICPMS rcP/MS 4262285 2175lttl}6 2O75l7uO9 John Bowman

lon Balance (% Difference) CALC 4260738 N/A 2075177109 Automated Statchk

Anion and Cation Sum CALC 4260739 N/A zc.t'ltllog Automated statchk

Total Ammonia-N LACH/NH4 4266655 N/A 2o75ltlh2 Chandra Nandlal

Nitrate (NO3)and Nitrite (NO2)in Water LACH 4253255 N/A 21t5lttl77 Chandra Nandlal

pH AT 4262857 N/A 2175ltt/O7 Yogesh Patel

Orthophosphate KONE 4263259 N/A 2O75ltUO9 Alina Dobreanu

Sat. pH and Langelier lndex (@ 20C) CALC 4260740 N/A 2,75htlo9 Automated Statchk

Sat. pH and Langelier lndex (@ +C1 CALC 4260747 N/A 2075177109 Automated Statchk

Sulphate by Automated Colourimetry KONE 4263258 N/A 2075177109 Alina Dobreanu

Total Dissolved Solids (TDS calc) CALC 4260567 N/A 2OtSl77lO9 Automated Statchk

Page 5 of 12
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GENERAL COMMENTS

Results relate only to the items tested.
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QUALTW ASSU RANCE REPORT

QA/qc
Batch lnit QC T'

4262285 JBW Matrix Spike

4262285 JBW Spiked Blank

Parameter

Dissolved Aluminum (Al)

Dissolved Antimony (Sb)

Dissolved Arsenic (As)

Dissolved Barium (Ba)

Dissolved Beryllium (Be)

Dissolved Boron (B)

Dissolved Cadmium (Cd)

Dissolved Calcium (Ca)

Dissolved Chromium (Cr)

Dissolved Cobalt (Co)

Dissolved Copper (Cu)

Dissolved lron (Fe)

Dissolved Lead (Pb)

Dissolved Magnesium (Mg)

Dissolved Manganese (Mn)

Dissolved Molybdenum (Mo)
Dissolved Nickel (Ni)

Dissolved Phosphorus (P)

Dissolved Potassium (K)

Dissolved Selenium (Se)

Dissolved Silicon (Si)

Dissolved Silver (Ag)

Dissolved Sodium (Na)

Dissolved Strontium (Sr)

Dissolved Thallium (Tl)

Dissolved Titanium (Ti)

Dissolved Uranium (U)

Dissolved Vanadium (V)

Dissolved Zinc (Zn)

Dissolved Aluminum (Al)

Dissolved Antimony (Sb)

Dissolved Arsenic (As)

Dissolved Barium (Ba)

Dissolved Beryllium (Be)

Dissolved Boron (B)

Dissolved Cadmium (Cd)

Dissolved Calcium (Ca)

Dissolved Chromium (Cr)

Dissolved Cobalt (Co)

Dissolved Copper (Cu)

Dissolved lron (Fe)

Dissolved Lead (Pb)

Dissolved Magnesium (Mg)

Dissolved Manganese (M n)

Dissolved Molybdenum (Mo)
Dissolved Nickel (Ni)

Dissolved Phosphorus (P)

Dissolved Potassium (K)

Dissolved Selenium (Se)

Dissolved Silicon (5i)

Dissolved Silver (Ag)

Dissolved Sodium (Na)

Dissolved Strontium (Sr)

Dissolved Thallium (Tl

Date

Ana

20ts/tLl09
zotslLLl0s
zOLslTLl09
z1tsltLl0e
2OTslttloe
zotslfll09
20LsltLl09
zOLsltLl09
zoLslLLl09
20tslLuoe
zoLslLLl09
20tslLLl09
20tslLLlos
2O7s/LLl0s
207sltuos
zoLslTL/09
zoLsl7Ll09
20LslLLl09
20Ls/LLlos
20tslLLl0s
20L5/LLl09
20LslLLl0e
20LslLu09
20LslL7l09
zoLs/Lu09
zoLslLuoe
20Ls/LLl09
zOLslLuoe
20lslLLl0s
2otslLLl09
2O7sl]-Ll09
z1tshLl09
zltslLLl09
20Ls/7L109
2oLslLLl0g
zoLslLu09
zoLslLuOe
zoLslLu09
20LslLLl0e
zc.tsl]-Ll09
20tslLLl09
zoLslLu09
zoLslLuOe
2OLslLt/09
zl]-slLLl09
207sl7Ll0s
207s/tLl0e
20LslLLl0s
20LslL7l09
20Ls/LuOe
20LslLLl09
2015lLrl09
2O7slLLl09
20LslLu09

Value UNITS QC Limits

LO2 To 80- 120

109 lo 80 - 120

100 To 80- 120

NC % 80- 120
101 % 80- 120

99 o/o 80 - 120
103 % 80- 120

NC % 80- 120

95 % 80- 120

97 % 80- 120

99 % 80- 120

98 % 80- 120

93 % 80- 120

NC % 80- 120

97 % 80- 120
103 % 80- 120

94 % 80- 120
110 % 80- 120

103 % 80- 120

98 % 80- 120

105 % 80- 120

94 % 80- 120
NC Yo 80- 120
NC % 80- 120

93 % 80- 120
100 % 80- 120

97 o/o 80 - 120

98 % 80- 120

97 % 80- 120
100 % 80- 120
L02 % 80- 120

99 % 80- 120

101 % 80- 120

98 % 80- 120

96 % 80- 120

100 % 80- 120

98 % 80- 120
93 % 80- 120
97 % 80- 120
95 % 80- 120
99 % 80- 120

97 % 80- 120
101 % 80- 120

97 % 80- 120

96 % 80- 120
96 % 80- 120

105 % 80- 120
101 % 80- 120
97 % 80- 120

101 Yo 80- 120
95 % 80- 120
100 % 80- 120

99 % 80- 120
97 o/o 80 - 120

PageT of t2
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QUALTTY ASSURANCE REPORT(CONT'D)

oA/qc
Batch lnit QC T

Date

Parameter Analyzed Value UNITS QC

Dissolved Titanium (Ti)

Dissolved Uranium (U)

Dissolved Vanadium (V)

Dissolved Tinc (lnl

2OLs/LLl0e

20LslLLlOe
20tslLLl0e
20LslLLl09
zlLslttlog ND,

RDL=5.0

20LslLLl09 ND,

RDL=0.50

2OLslLL/og ND,

RDL=1.0

zOLslLuOe ND,

RDL=2.0

z1LslLLlOg ND,

RDL=0.50

zOLslLLlOg ND,

RDL=10

zcLslLLlc/g ND,

RDL=0.10

zOLslLLlOg ND,

RDL=200

zoLslLLl0s ND,

RDL=5.0

zOLslLLlOg ND,

RDL=0.50

96 % 80- 120

101 % 80-120
94 % 80- 120

98 % 80- 120

uslL

uglL

uglL

uglL

4262285 JBW Method Blank Dissolved Aluminum (Al)

Dissolved Antimony (Sb)

Dissolved Arsenic (As)

Dissolved Barium (Ba)

Dissolved Beryllium (Be)

Dissolved Boron (B)

Dissolved Cadmium (Cd)

Dissolved Calcium (Ca)

Dissolved Chromium (Cr)

Dissolved Cobalt (Co)

uelL

ug/L

uelL

uglL

UEIL

uelL

uglL

uelL

UEIL

uelL

uelL

UEIL

uelt

us/L

uelL

uglL

ug/L

uglL

UEIL

Dissolved Copper (Cu) 20L5lLLlO9 ND,

RDL=1.0

Dissolved lron (Fe) 20LSlLLl09 ND,

RDL=100

Dissolved Lead (Pb) 2OLSILLIO9 ND,

RDL=0.50

Dissolved Magnesium (Mg) 2OLslLLlOg ND,

RDL=50

Dissolved Manganese (Mn) 2OL5|LU09 ND,

RDL=2.0

Dissolved Molybdenum (Mo) 20t5lLLlO9 ND,

RDL=0.50

Dissolved Nickel (Ni)

Dissolved Phosphorus (P)

Dissolved Potassium (K)

Dissolved Selenium (Se)

Dissolved Silicon (Si)

Dissolved Silver (Ag)

Dissolved Sodium (Na)

zOLslLLlOg ND,

RDL=1.0

z0LslLLlOg ND,

RDL=100

zoLslLtl1s ND,

RDL=200

z0tslLLllg ND,

RDL=2.0

2}LslLLlOg ND,

RDL=50

20LslLtl09 ND,

RDL=0.10

z0tsll,Llog ND,

RDL=100

Page 8 of 12
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QUALTTY ASSURANCE REPORT(CONT'D)

DateaA/ac
Batch lnit QC T'

4262285 JBW RPD

426234s AHA

4262345 AHA
4262345 AHA

4262345 AHA

4262852 YPA

4262852 YPA

4262852 YPA

4262853 YPA

4262853 YPA

4262853 YPA

4262857 YPA

4262857 YPA

4263255 C N

4263255 C N

4263255 C N

Parameter

Dissolved Strontium (Sr)

Dissolved Thallium (Tl)

Dissolved Titanium (Ti)

Dissolved Uranium (U)

Dissolved Vanadium (V)

Dissolved Tinc (Znl

Dissolved Calcium (Ca)

Dissolved tron (Fe)

Dissolved Magnesium (Mg)

Dissolved Organic Carbon
Dissolved Organic Carbon
Dissolved Organic Carbon

Dissolved Organic Carbon
Alkalinity (Total as CaCO3)

Alkalinity (Total as CaCO3)

Alkalinity (Total as CaCO3)

Conductivity
Conductivity

Conductivity
pH

pH

Nitrite (N)

Nitrate (N)

Nitrite (N)

Nitrate (N)

Nitrite (N)

Nitrate (N)

Nitrite (N)

Nitrate (N)

Dissolved Chloride (Cl)

Dissolved Chloride (Cl)

Dissolved Chloride (Cl)

Dissolved Chloride (Cl)

Dissolved Sulphate (SO4)

Dissolved Sulphate (SO4)

Dissolved Sulphate (SO4)

Dissolved Sulphate (SO4)

Orthophosphate (P)

te (P)

zotslLLl09

zotslLLl09

20LslLLl09

zoLs/LLl09

2OLslLLlOe

zOLslLLl09

z0tsltLl09
z0tslLLl09
20tslLLl09
20t5ltLl05
z0]-slLLl06
zOLslLLl06

zlts/tLl06
20LslL!/07
20LslL!|07

zOLslLLl0T
20LslLLl07
20LslLLl07

zoLslLuoT
zotslLLl0T
20LslLLl07
20LslLLl!L
20LslLLltL
2oLslLLlLL
zOLslLLltL
zOLs/LuLt

207slLL/LL

20LslLLltL
aOLSILLILL
20tsl]-Ll09
zotsltLl09
a0tslLLlOg

zOLslLLl09
20tslLLl0e
zOLslLLl09
zotslLLloe

2oLs/tLl0e
20LslLLl09
zOLs/LLl09

Value

ND,

RDL=1.0

ND,

RDL=0.050

ND,

RDL=5.0

ND,

RDL=0.10

ND,

RDL=0.50

ND,

RDL=5.0

2.5
NC

L.2

ND,

RDL=0.20

o.s2

ND,

RDL=1.0

10

L.2,

RDL=1.0

0.58

0.60

covery UNITS QC Limits

uglL

uglL

UgIL

UEIL

Ug/L

uelL

%20
%20
%20

99 % 80-120Matrix Spike

Spiked Blank

Method Blank

RPD

Spiked Blank

Method Blank

RPD

Spiked Blank

Method Blank

RPD

Spiked Blank

RPD

Matrix Spike

Spiked Blank

Method Blank

RPD

Matrix Spike

Spiked Blank

Method Blank

RPD

Matrix Spike

Spiked Blank

Method Blank

RPD

Matrix Spike

Blank

100 % 80- 120
mglL

%20
95 % 85-115

mglL

%25
101 % 85-115

umho/c
m

%25
101 % 98-103

% N/A
108 % 80- 120
108 % 80- 120
101 % 80- 120
LO2 % 80- 120

mslL

rr,EIL

4263255 C N

4263256 DRM

4263256 DRM

4263256 DRM

4263256 DRM

4263258 ADB

4263258 ADB

4263258 ADB

4263258 ADB

4263259 ADB

4263259 ADB

ND,

RDL=0.010

ND,

RDL=0.10

NC

NC

ND,

RDL=1.0

3.2

ND,

RDL=1.0

0.039

%25
%2s
% 80- 120

% 80- 120

mglL

%20
% 75-L25
% 80-120

NC

L02

115

101

%20
7L (Ll % 7s - 72s
9s % 80- 120

mglL

Page 9 of 12
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QUALIW ASSU RANCE REPORT(CONT'DI

aA/ac
Batch lnit QC T' Parameter Value Recovery UNITS QC Limi

4253259 ADB Method Blank orthophosphate (P) 20L5hao9 ND, mglLvl illuPllu:Pll.E lr, 
*,i=i]o'o

4263259 ADB RPD Orthophosphate (P) 2Ol5l7UO9 NC % 25

4256555 C_N Matrixspike TotalAmmonia-N 2OL5|7!L2 100 % 80-L2o
4266655 C-N Spiked Blank TotalAmmonia-N 2OL5l7LlL2 103 % 85-115

4266655 C N Method Blank TotalAmmonia-N 2OLSl77lL2 ND, melL
RoL=0.050

4266655 C N RPD TotalAmmonia-N 20l5l7Lll2 0.36 % 20

N/A = Not Applicable

Duplicate: Paired analvsis of a separate portion ofthe same sample. Used to evaluate the variance in the measurement.

Matrix Spike: A sample to which a known amount of the analyte of lnterest has been added. Uted to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method

accuracy.

Method Blank: A blank matrix containing all reagEnts used in the analytlcal procedure. Used to identify laboratory contaminatlon.

NC (Matrix Spike): The recovery in the matrlx splke was not calculated. The relative difference between the concentration in the parent sample and the
spiked amount was too smallto permit a reliable recovery calculation (matrix spike concentration was less than 2x that of the native sample

concentration).

NC (Duplicate RPD): The dupllcate RPDwas not.alculated. The concentration in the sample and/or duplicate was too lowto permit a reliable RPD

calculation (one or both samples < 5x RDL).

(1) Recovery or RPDforthis parameter is outside control limits. The overallquallty controlforthis analysis meets acceptability criteria.

Page 10 of 12
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VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Brad Newman, Scientific Specialist

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC

17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.
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