
From: Mentley, Ryan (MTO)
To: William LeBel
Cc: Robertson, Andrew T. (MTO); Robert Brown; Emma Teskey
Subject: Ridge Farms Greenhouse Development Phase 1 - 2461 County Road 31
Date: July 9, 2021 1:44:01 PM
Attachments: 20210409 - SWMR - Ridge Farms Phase 1 Greenhouse Development - E-19-127.pdf

20210409 E19127 Ridge Farms - Drawing Set.pdf

Good afternoon William,

MTO has completed its review of the proposed new commercial greenhouse
development located at 2461 County Road 31 in Kingsville. The proposal has been
considered in accordance with the requirements of the Public Transportation and
Highway Improvement Act and MTO’s highway access management guidelines.

MTO does not object to the proposed development, however, the property is located
adjacent to Highway 3 within MTO’s Permit Control Area, and as such, MTO permits
are required prior to any work taking place.  As a condition of MTO permits, MTO
provides the following:

Building & Land Use

MTO requires a traffic brief/report that assesses and analyzes the impact of the full
development to the road network to be completed by a Registry, Appraisal and
Qualification System (RAQS) approved traffic consultant.  The brief/report should
provide supporting information to document if improvements are required at the
intersection of Highway 3 & County Road 31.  

Prior to completing the traffic report, please review the pre-submission
briefing requirements on Pg. 5 of the TIS guideline (see link below).  MTO will
provide comments/requirements upon review of the pre-submission. 

 http://www.mto.gov.on.ca/english/highway-bridges/highway-corridor-
management/index.shtml#HCMresources

Storm Water Management – MTO is currently reviewing the SWMR dated April 9,
2021, and will provide comments in the near future.

Signs

All signs visible from Highway 3 shall be subject to MTO’s review and approval and
MTO Sign Permits are required prior to installation (including temporary development
signs).

Encroachments

Any encroachments and works identified within the Highway 3 property limits are
subject to MTO conditions, approval and permits, prior to construction. All provincial
highway property encroachments are strictly regulated and must meet all conditions
set out by MTO.
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SUBJECT: RIDGE FARMS PHASE 1 GREENHOUSE DEVELOPMENT 
  2461 County Road 31 


(Geographic Township of Gosfield South) 
Town of Kingsville, County of Essex 


  Project No. E-19-127 
 
I. INTRODUCTION 
 
We have been retained by our Client to prepare a Stormwater 
Management (S.W.M.) Report for the Ridge Farms Phase 1 Greenhouse 
Development project.  The entire property is approximately 24.292 
hectares (60.026 acres) in size, and we have performed a 
Topographic Survey of the entire site.  Attached, are calculations 
showing the S.W.M. requirements for the proposed Phase 1 
development and the future Phase 2 development. 
 
 
II. LOCATION 
 
This property is located in Lot 13, Concession 3 E.D., in the 
Former Geographic Township of Gosfield South, now in the Town of 
Kingsville.  The site consists of three parcels with the tax roll 
numbers 340-09400, 340-09490 and 340-10300, which are located at 
2461 County Road 31.  The site is zoned A1 – Agricultural. 
 
 
III. SCOPE OF WORK 
 
The Client has indicated that we are to provide the design of the 
S.W.M. for the entire site.  The Client plans on building Phase 1 
of the Greenhouse Development, approximately 4.512 hectares 
(11.149 acres) of greenhouses, 0.292 hectares (0.721 acres) of 
service buildings and the required accessory driveways and parking 
areas (refer to the design drawings).  The future phase will be 
constructed as market demands dictate. 
 
 
IV. EXISTING DRAINAGE PATTERNS 
 
The entire property currently drains to the McDonald Drain and the 
King’s Highway 3 Branch of Sturgeon Creek Drain, respectively.  The 
McDonald Drain and the King’s Highway 3 Branch of Sturgeon Creek 
Drain eventually converges to the Sturgeon Creek Natural Watercourse 
at the bridge crossing County Road 31 near the southeast corner of 
the site. 
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V. DETENTION POND - QUANTITY 
 
The Site has been designed using the Windsor Airport Atmospheric 
Environment Systems (A.E.S.) (1990) 1:100-year storm data, and 
then stress tested by the 24-hour 150mm rainfall.  For the proposed 
Phase 1 and future Phase 2 development, the calculated allowable 
outflow rate is 87 l/s (3.07 cfs) for the 1:100-year Windsor storm. 
 
For the proposed Phase 1 development, our calculations indicate 
that the proposed 250mm (10") diameter corrugated outlet pipe will 
restrict the 1:100-year peak outflow rate to 43 l/s (1.52 cfs), 
which is less than the allowable outflow rate. 
 
The calculated 1:100-year high water level for the detention pond 
is 211.383 metres, leaving a freeboard of approximately 0.927 
metres to the lowest point in the greenhouses and 0.827 metres to 
the top bank of the pond. 
 
For the 150mm stress test storm event, the calculated high water 
level for the detention pond is 211.768 metres, leaving a freeboard 
of approximately 0.542 metres to the lowest point in the 
greenhouses and 0.442 metres to the top bank of the pond. 
 
For the proposed Phase 1 and future Phase 2 development, our 
calculations indicate that the proposed 250mm (10") diameter 
corrugated outlet pipe restrict the 1:100-year peak outflow rate 
to 48 l/s (1.70 cfs), which is less than the allowable outflow 
rate. 
 
The calculated 1:100-year high water level for the detention pond 
is 211.627 metres, leaving a freeboard of approximately 0.683 
metres to the lowest point in the greenhouses and 0.583 metres to 
the top bank of the pond. 
 
For the 150mm stress test storm event, the calculated high water 
level for the detention pond is 211.999 metres, leaving a freeboard 
of approximately 0.311 metres to the lowest point in the 
greenhouses and 0.211 metres to the top bank of the pond. 
 
Water from the pond will discharge through a 250mm diameter 
corrugated plastic pipe to the outlet structure.  From the outlet 
structure, water will discharge through a 250mm diameter 
corrugated outlet pipe and eventually discharge into the Sturgeon 
Creek Drain. 
 
Phase 3 requires the installation of pumps with the currently 
proposed pond configuration.  Calculations will be submitted at 
that time along with the pump details. 
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VI. DETENTION POND - QUALITY 
 
Based on discussions with the Essex Region Conservation Authority 
(E.R.C.A.), it is expected that the receiving drain will require 
an "Normal" level of water quality treatment (70% TSS removal 
efficiency) for the discharge of stormwater from the S.W.M. 
facility.  The majority of the water collected will be from the 
glass roof of the greenhouses, there is little requirement for 
quality treatment for this S.W.M. pond.  As a result, no quality 
treatment is being provided other than the polishing that 
automatically occurs from the perimeter grassed swales and the 
permanent pool of the pond. 
 
Areas that do require treatment are the service building, loading 
docks, parking facilities, driveways and the perimeter grassed 
areas.  A wet pond with permanent pools has been proposed for 
quality treatment (oil and sediment control) for the areas 
mentioned above.  Based on recommendations in the Stormwater 
Management Planning and Design Manual, a 250mm diameter corrugated 
outlet pipe will be able to detain the quality water for 
approximately 85.0 hours.  Large storm events are able to bypass 
the quality treatment area over the berm once the required amount 
of quality storage has been achieved, so as not to resuspend the 
sediment trapped in the settling area. 
 
Also included as part of the stormwater quality treatment train, 
a normally open containment valve will be on the discharge pipe.  
The containment valve will serve to provide a convenient mechanism 
to shut off discharge from the pond to the ditch in the event of 
a spill, actively containing all stormwater on-site until the spill 
can be further contained and otherwise dealt with. 
 
 
VII. PROPOSED DRAINAGE 
 
We have designed the site drainage of the development as shown on 
the plans.  The new greenhouse covered drainage system is designed 
to a 1:100-year storm capacity with pressure on the system so that 
the water level in the system is generally no higher than 0.30 
metres below the finished grade of the greenhouses. 
 
The downspouts of the greenhouses shall be designed by the 
greenhouse manufacturer for the 1:100-year storm event.  If the 
downspouts do not have capacity for the 1:100-year storm event, 
flows in excess of the capacity of the downspouts will overflow 
from the end of the greenhouses.  Splash pads shall then be 
provided to reduce erosion and may be constructed of quarried 
limestone on filter cloth or equivalent erosion protection.  The 
water will then be directed through the proposed shallow surface 
swales to the covered drainage system or directly to the detention 
pond. 
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We have also provided for the installation of shallow surface 
swales around the perimeter of the greenhouses to collect any 
extraneous flows and direct them to the covered drainage systems 
and to the pond.  The balance of the site will continue to drain 
unchanged. 
 
Storm events in excess of the 1:100-year storm may exceed the 
storage capacity of the facility and overflow to the Sturgeon Creek 
Drain through the emergency overflow spillway (refer to the design 
drawings). 
 
 
VIII. SEDIMENT CONTROL DURING CONSTRUCTION 
 
The Client and their Contractor are required to use sediment 
control measures during the construction of this site.  These 
measures may include but are not limited to the following: 
 


a) Silt fencing along the perimeter of the site as required. 
 


b) Perimeter swales and flow checks to filter site runoff prior 
to discharging to the pond. 
 


c) During the construction of the site when water quality is at 
its worst, non-woven filter cloth catch basin filters are to 
be installed to maintain efficiency of the S.W.M. system 
through sediment removal.  The filters shall be closely 
monitored to maintain their optimum efficiency.  It is 
expected that these catch basin sediment filters will be 
maintained until the site has been stabilized; generally, 
once a good grass catch has been achieved and the site and 
driveways have been final graded.  All materials accumulated 
in the filter and basin shall be removed in accordance with 
the M.O.E. “Guidelines for Use at Contaminated Sites in 
Ontario” (1997). 
 


d) The Client shall take an active role in ensuring that Builders 
and Contractors working on the site keep driveways cleaned of 
dirt and mud that may be transported off the site.  The Client 
is responsible to keep all public roadways clear of mud and 
debris. 
 


e) The Client shall arrange and pay for the clean-out and 
disposal of accumulated sediment materials in the receiving 
watercourse that can be proven to be directly attributed to 
the construction of the subject works. 


 
Details of sediment control measures are included in Appendix 'D' 
attached to the back of this Report.  If necessary, the 
Client/Contractor may contact the Engineer to discuss details of 
the sediment control procedures to be utilized before construction 
takes place. 
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IX. S.W.M. SYSTEM SEDIMENT CONTROL MONITORING AND MAINTENANCE 


 
Notes for the proper clean-up and disposal of materials accumulated 
in the S.W.M. system include: 
 


a) The Client shall set up a maintenance monitoring program to 
check sediment build-up in the receiving watercourse, catch 
basins, manholes, and sediment collection pools on a regular 
basis. 


 
b) The Client shall coordinate site inspections which shall be 


carried out once a month after site grading is completed.  
Additional inspections shall be made after significant 
rainfall events (25mm or greater) and if warranted by 
observations of the site conditions.  Inspections may be less 
frequent when the site has been stabilized. 


 
c) The Client shall keep a log of inspections made and shall 


include the date and time of inspection, Inspector’s name, 
the condition of the collection and treatment systems, and 
any cleaning or repairs carried out.  The log shall be 
available for review by the Town, local conservation 
authority, or any other required approval agencies at all 
times. 


 
d) The Client shall arrange for clean out of accumulated 


materials in the storm drainage system, catch basins, 
maintenance holes, and sediment basins and disposal of same 
by a licensed Contractor who shall have regard to the M.O.E.  
publication “Guidelines for Use at Contaminated Sites in 
Ontario” (1997).  Clean out should be completed on an annual 
basis as required or when 80% of the storage capacity of a 
S.W.M. system feature is attained. 


 
 
X. USE OF THE STORMWATER MANAGEMENT SYSTEM 
 
This S.W.M. facility is designed for the quality and quantity 
treatment of stormwater runoff from this agricultural site only.  
Nutrient enriched water is strictly prohibited from being 
discharged to this S.W.M. facility or directly to any drains or 
watercourses.  The disposal or treatment of any such discharges is 
not part of the design of this S.W.M. facility and shall be 
otherwise dealt with by the Owner. 
 
 
XI. CONCLUSIONS AND RECOMMENDATIONS 
 
Effective S.W.M. can be provided by the use of these permanent 
design features as well as temporary measures during construction 
to address the primary concerns. 
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This desi-gn has been completed using the normal recornmendations
for an installation of this nature. A copy of this Report. and
Plans will be submitted to the E.R.C.A. for their review and
approval.


We trust that the Town will find the above and the enclosed
satisfactory for their purposes. Should there be any questions,
or any clarifications requlred relative to this detention and
drainage design, please do not hesitate to contact us.


N. J. PERJAI.TA ENGINEERING LTD


êñt P. Eng.


HCM/nf
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APPENDIX “A” 
 


POND CALCULATIONS 
FOR THE PHASE 1 DEVELOPMENT 


 
  











E19‐127 RIDGE FARMS


2461 COUNTY ROAD 31


Phase 1


File:E19127 SWM.xlsx


Date: 4/8/2021


Pacel Area


Parcel Area (340-09400) 43.686 ac. 17.679 Ha.


Parcel Area (340-09490) 0.929 ac. 0.376 Ha.


Parcel Area (340-10300) 15.410 ac. 6.236 Ha.


Total = 60.026 ac. 24.292 Ha.


Area Assessed to MacDonald Drain


Parcel Area (340-09400) 35.840 ac. 14.504 Ha.


Parcel Area (340-09490) 0.930 ac. 0.376 Ha.


Parcel Area (340-10300) 12.400 ac. 5.018 Ha.


Total = 49.169 ac. 19.898 Ha.


Area Assessed to King's Highway 3 Branch of Sturgeon Creek Drain


Parcel Area (340-09400) 7.000 ac. 2.833 Ha.


Parcel Area (340-09490) 0.000 ac. 0.000 Ha.


Parcel Area (340-10300) 3.000 ac. 1.214 Ha.


Total = 10.000 ac. 4.047 Ha.


Area Assessed to Sturgeon Creek Drain (Intersection of Highway 3 and Albuna Townline)


Parcel Area (340-09400) 42.840 ac. 17.337 Ha.


Parcel Area (340-09490) 0.930 ac. 0.376 Ha.


Parcel Area (340-10300) 15.400 ac. 6.232 Ha.


Total = 59.169 ac. 23.945 Ha.


Area to be Developed to Pond


Parcel Area (340-09400) 21.095 ac. 8.537 Ha.


Parcel Area (340-09490) 0.000 ac. 0.000 Ha.


Parcel Area (340-10300) 14.565 ac. 5.894 Ha.


Total = 35.659 ac. 14.431 Ha.


Existing Soil Type


Area Area "CN"


(Ac.)  (Ha.)             


Colwood Fine Sandy Loam ‐ Hydrologic Soil Group C 35.659 14.431 85


Total = 35.659 14.431 85
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Maximum Allowable Flow Rate


6 L/s/Ha x 14.431 Ha. = 86.59 L/s


Therefore the outflow must be restricted to the maximum allowable flow rate of 


the Sturgeon Creek Drain for the area proposed to be developed


Table of Post-Development Runoff


Description Area Area CN "C"


 (ac.) (Ha.)             


Proposed Phase 1 Greenhouse 11.149 4.512 98 0.9


Proposed Bunkhouse, Irrigation Room, and Boiler Room 0.721 0.292 98 0.9


Proposed Parking and Driveway Area 3.039 1.230 98 0.9


Proposed S.W.M. Pond 3.435 1.390 91 0.9


Propsoed Other Covered Area 1.000 0.405 98 0.9


Future Phase 2 Greenhouse 0.000 0.000 98 0.9


Future Phase 2 Warehouse 0.000 0.000 98 0.9


Future Phase 3 Greenhouse 0.000 0.000 98 0.9


Future Irrigation Room 0.000 0.000 98 0.9


Future Other Covered Area 0.000 0.000 98 0.9


Balance of area (grass) 16.314 6.602 74 0.2


Total = 35.659 14.431 86 0.58
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2–5(210-VI-TR-55, Second Ed., June 1986)


Technical Release 55
Urban Hydrology for Small Watersheds


Estimating Runoff


Table 2-2a Runoff curve numbers for urban areas 1/


Curve numbers for
-------------------------------------------  Cover description  ----------------------------------------- -----------hydrologic soil group -------------


Average percent
Cover type and hydrologic condition impervious area 2/ A B C D


Fully developed urban areas (vegetation established)


Open space (lawns, parks, golf courses, cemeteries, etc.) 3/:
Poor condition (grass cover < 50%) .......................................... 68 79 86 89
Fair condition (grass cover 50% to 75%) .................................. 49 69 79 84
Good condition (grass cover > 75%) ......................................... 39 61 74 80


Impervious areas:
Paved parking lots, roofs, driveways, etc.


(excluding right-of-way) ............................................................. 98 98 98 98
Streets and roads:


Paved; curbs and storm sewers (excluding
right-of-way) ................................................................................ 98 98 98 98
Paved; open ditches (including right-of-way) .......................... 83 89 92 93
Gravel (including right-of-way) ................................................. 76 85 89 91
Dirt (including right-of-way) ...................................................... 72 82 87 89


Western desert urban areas:
Natural desert landscaping (pervious areas only)  4/ ..................... 63 77 85 88
Artificial desert landscaping (impervious weed barrier,


desert shrub with 1- to 2-inch sand or gravel mulch
and basin borders) ...................................................................... 96 96 96 96


Urban districts:
Commercial and business ................................................................. 85 89 92 94 95
Industrial ............................................................................................. 72 81 88 91 93


Residential districts by average lot size:
1/8 acre or less (town houses) .......................................................... 65 77 85 90 92
1/4 acre ................................................................................................ 38 61 75 83 87
1/3 acre ................................................................................................ 30 57 72 81 86
1/2 acre ................................................................................................ 25 54 70 80 85
1 acre ................................................................................................... 20 51 68 79 84
2 acres .................................................................................................. 12 46 65 77 82


Developing urban areas


Newly graded areas
(pervious areas only, no vegetation) 5/ ................................................................ 77 86 91 94


Idle lands (CN’s are determined using cover types
similar to those in table 2-2c).


1 Average runoff condition, and Ia = 0.2S.
2 The average percent impervious area shown was used to develop the composite CN’s. Other assumptions are as follows: impervious areas are


directly connected to the drainage system, impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in
good hydrologic condition. CN’s for other combinations of conditions may be computed using figure 2-3 or 2-4.


3 CN’s shown are equivalent to those of pasture. Composite CN’s may be computed for other combinations of open space
cover type.


4 Composite CN’s for natural desert landscaping should be computed using figures 2-3 or 2-4 based on the impervious area percentage
(CN = 98) and the pervious area CN. The pervious area CN’s are assumed equivalent to desert shrub in poor hydrologic condition.


5 Composite CN’s to use for the design of temporary measures during grading and construction should be computed using figure 2-3 or 2-4
based on the degree of development (impervious area percentage) and the CN’s for the newly graded  pervious areas.
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Technical Release 55
Urban Hydrology for Small Watersheds


Estimating RunoffChapter 2


2–6 (210-VI-TR-55, Second Ed., June 1986)


Table 2-2b Runoff curve numbers for cultivated agricultural lands 1/


                                                                                                                                                               Curve numbers for
------------------------------------------  Cover description  ---------------------------------------------               -------------  hydrologic soil group  ----------------


Hydrologic
Cover type Treatment 2/ condition 3/ A B C D


Fallow Bare soil — 77 86 91 94
Crop residue cover (CR) Poor 76 85 90 93


Good 74 83 88 90


Row crops Straight row (SR) Poor 72 81 88 91
Good 67 78 85 89


SR + CR Poor 71 80 87 90
Good 64 75 82 85


Contoured (C) Poor 70 79 84 88
Good 65 75 82 86


C + CR Poor 69 78 83 87
Good 64 74 81 85


Contoured & terraced (C&T) Poor 66 74 80 82
Good 62 71 78 81


C&T+ CR Poor 65 73 79 81
Good 61 70 77 80


Small grain SR Poor 65 76 84 88
Good 63 75 83 87


SR + CR Poor 64 75 83 86
Good 60 72 80 84


C Poor 63 74 82 85
Good 61 73 81 84


C + CR Poor 62 73 81 84
Good 60 72 80 83


C&T Poor 61 72 79 82
Good 59 70 78 81


C&T+ CR Poor 60 71 78 81
Good 58 69 77 80


Close-seeded SR Poor 66 77 85 89
or broadcast Good 58 72 81 85
legumes or C Poor 64 75 83 85
rotation Good 55 69 78 83
meadow C&T Poor 63 73 80 83


Good 51 67 76 80


1 Average runoff condition, and Ia=0.2S
2 Crop residue cover applies only if residue is on at least 5% of the surface throughout the year.
3 Hydraulic condition is based on combination factors that affect infiltration and runoff, including (a) density and canopy of vegetative areas,


(b) amount of year-round cover, (c) amount of grass or close-seeded legumes, (d) percent of residue cover on the land surface (good ≥ 20%),
and (e) degree of surface roughness.


Poor: Factors impair infiltration and tend to increase runoff.


Good: Factors encourage average and better than average infiltration and tend to decrease runoff.
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Date: 4/8/2021


Summary Table (Windsor-Essex)


No. 21 210.547


No. 24 211.383


No. 27 211.768


Summary Table (MTO IDF)


210.825


211.058


211.210


211.402


211.541


211.6751:100 1.378 0.049 12,366


1:25 1.052 0.043 9,289


1:50 1.214 0.046 10,814


1:5 0.666 0.034 5,744


1:10 0.833 0.038 7,261


Water 


Level


(m)


1:2 0.419 0.026 3,576


1:2 Yr 4‐Hr Chicago 57.5 0.012


Storm Frequency (Year)


Pre‐development 


Peak Discharge       


(cms)


Post‐development ‐ 


Pond Peak Discharge  


(cum)


Pond Storage Volume 


(cms)


Water 


Level


(m)


Hydrograph Storm Event


Pond


Detention Time


(hrs)


Post‐development ‐ 


Pond Peak Discharge  


(cms)


Pond Storage Volume 


(cum)


Stress 24‐Hr 150mm NA 0.051 13,473


1,198


0.087 0.043 9,076


Water 


Level


(m)


1:100 Yr 12‐Hr 107mm


Hydrograph Storm Event


Allowable 


Flow Rate            


(cms)


Post‐development ‐ 


Pond Peak Discharge  


(cms)


Pond Storage Volume 


(cum)







Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Thursday, 04 / 8 / 2021


Hyd. No. 20


Post-Dev Chicago PH1


=  0.339 cmsPeak dischargeHydrograph type
=  2.00 hrsTime to peakStorm frequency
=  1,279.3 cumHyd. volumeTime interval
=  86Curve numberDrainage area
=  0 mHydraulic lengthBasin Slope
=  25.00 minTime of conc. (Tc)Tc method
=  CustomDistributionTotal precip.


Storm duration i


1


0.0 0.8 1.7 2.5 3.3 4.2 5.0


Q (cms)


0.000 0.000


0.055 0.055


0.110 0.110


0.165 0.165


0.220 0.220


0.275 0.275


0.330 0.330


0.385 0.385


Q (cms)


Time (hrs)


Post-Dev Chicago PH1
Hyd. No. 20 -- 2 Year


Hyd No. 20


=  4 hrs                                         Shape factor                =  484


=  Chicago Runoff
=  2 yrs
=  5 min
=  14.431 hectare 
=  0.0 %
=  User
=  32.00 mm
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Hyd. No. 21


Pond Route Chicago


Hydrograph type =  Reservoir Peak discharge =  0.012 cms
Storm frequency =  2 yrs Time to peak =  4.50 hrs
Time interval =  5 min Hyd. volume =  1,204.9 cum
Inflow hyd. No. =  20 - Post-Dev Chicago PH1 Max. Elevation =  210.55 m
Reservoir name =  Final Pond - Gravity Max. Storage =  1,198.4 cum


Storage Indication method used.


1


0 25 50 75 100 125 150 175 200 225 250


Q (cms)


0.000 0.000


0.055 0.055


0.110 0.110


0.165 0.165


0.220 0.220


0.275 0.275


0.330 0.330


0.385 0.385


Q (cms)


Time (hrs)


Pond Route Chicago
Hyd. No. 21 -- 2 Year


Hyd No. 21 Hyd No. 20 Total storage used = 1,198.4 cum







Pond Report 2


Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Auto Thursday, 04 / 8 / 2021desk, Inc. v2020


Pond No. 2 -  Final Pond - Gravity


Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 210.400 m


Stage / Storage Table
Stage (m) Elevation (m) Contour area (sqm) Incr. Storage (cum) Total storage (cum)


0.00 210.40 7,661 0.0 0.0
0.30 210.70 8,600 2,437.6 2,437.6
0.60 211.00 9,552 2,721.3 5,158.9
0.90 211.30 10,515 3,008.6 8,167.5
1.20 211.60 11,490 3,299.4 11,466.8
1.50 211.90 12,476 3,593.5 15,060.4
1.81 212.21 13,493 4,023.8 19,084.2


Weir StructuresCulvert / Orifice Structures


[D][C][B][PrfRsr][C] [A][A] [B]


0.000.000.00=  250.00


0.000.000.00=  250.00


001=  1


0.0000.0000.000=  210.400


0.0000.0000.000=  76.200


n/a0.000.00=  0.20


n/a.013.013=  .019


0.600.600.60=  0.80


NoNoNo=  n/a


Crest Len (m) 0.0000.0000.000=  2.500


Crest El. (m) 0.0000.0000.000=  212.060


Weir Coeff. 3.333.333.33=  3.33


Weir Type ---------=  Ciplti


Multi-Stage NoNoNo=  No


Exfil.(cm/hr) =  0.000


TW Elev. (m) =  0.00


Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).


Stage / Storage / Discharge Table
ExfilWr DWr CWr BWr APrfRsrClv CClv BClv AElevationStorageStage TotalUser


cmscmscmscmscmscmscmscmscmscmscmsmcumm


0.00 0.0 210.40 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
0.30 2,437.6 210.70 0.02 oc --- --- --- 0.00 --- --- --- --- --- 0.020
0.60 5,158.9 211.00 0.03 oc --- --- --- 0.00 --- --- --- --- --- 0.032
0.90 8,167.5 211.30 0.04 oc --- --- --- 0.00 --- --- --- --- --- 0.041
1.20 11,466.8 211.60 0.05 oc --- --- --- 0.00 --- --- --- --- --- 0.048
1.50 15,060.4 211.90 0.05 oc --- --- --- 0.00 --- --- --- --- --- 0.054
1.81 19,084.2 212.21 0.06 oc --- --- --- 0.27 --- --- --- --- --- 0.326


Rise (mm)


Span (mm)


No. Barrels 


Invert El. (m)


Length (m)


Slope (%)


N-Value 


Orifice Coeff.


                Multi-Stage
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Thursday, 04 / 8 / 2021


Hyd. No. 23


Post-Dev SCSMMM PH1


=  2.900 cmsPeak discharge=  SCS RunoffHydrograph type
=  6.10 hrsTime to peak=  100 yrsStorm frequency
=  10,015.7 cumHyd. volume=  6 minTime interval
=  86Curve number=  14.431 hectareDrainage area
=  0 mHydraulic length=  0.0 %Basin Slope
=  25.00 minTime of conc. (Tc)=  UserTc method
=  CustomDistribution=  106.80 mmTotal precip.


Storm duration i


1


0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0
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Post-Dev SCSMMM PH1
Hyd. No. 23 -- 100 Year


Hyd No. 23


=  12 hrs                                       Shape factor                =  484







Hydrograph Report
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Hyd. No. 24


Pond Route


Hydrograph type =  Reservoir Peak discharge =  0.043 cms
Storm frequency =  100 yrs Time to peak =  12.30 hrs
Time interval =  6 min Hyd. volume =  9,913.9 cum
Inflow hyd. No. =  23 - Post-Dev SCSMMM PH1 Max. Elevation =  211.38 m
Reservoir name =  Final Pond - Gravity Max. Storage =  9,075.8 cum


Storage Indication method used.


1
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Hyd. No. 24 -- 100 Year


Hyd No. 24 Hyd No. 23 Total storage used = 9,075.8 cum







Pond Report 2


Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Auto Thursday, 04 / 8 / 2021desk, Inc. v2020


Pond No. 2 -  Final Pond - Gravity


Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 210.400 m


Stage / Storage Table
Stage (m) Elevation (m) Contour area (sqm) Incr. Storage (cum) Total storage (cum)


0.00 210.40 7,661 0.0 0.0
0.30 210.70 8,600 2,437.6 2,437.6
0.60 211.00 9,552 2,721.3 5,158.9
0.90 211.30 10,515 3,008.6 8,167.5
1.20 211.60 11,490 3,299.4 11,466.8
1.50 211.90 12,476 3,593.5 15,060.4
1.81 212.21 13,493 4,023.8 19,084.2


Weir StructuresCulvert / Orifice Structures


[D][C][B][PrfRsr][C] [A][A] [B]


0.000.000.00=  250.00


0.000.000.00=  250.00


001=  1


0.0000.0000.000=  210.400


0.0000.0000.000=  76.200


n/a0.000.00=  0.20


n/a.013.013=  .019


0.600.600.60=  0.80


NoNoNo=  n/a


Crest Len (m) 0.0000.0000.000=  2.500


Crest El. (m) 0.0000.0000.000=  212.060


Weir Coeff. 3.333.333.33=  3.33


Weir Type ---------=  Ciplti


Multi-Stage NoNoNo=  No


Exfil.(cm/hr) =  0.000


TW Elev. (m) =  0.00


Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).


Stage / Storage / Discharge Table
ExfilWr DWr CWr BWr APrfRsrClv CClv BClv AElevationStorageStage TotalUser


cmscmscmscmscmscmscmscmscmscmscmsmcumm


0.00 0.0 210.40 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
0.30 2,437.6 210.70 0.02 oc --- --- --- 0.00 --- --- --- --- --- 0.020
0.60 5,158.9 211.00 0.03 oc --- --- --- 0.00 --- --- --- --- --- 0.032
0.90 8,167.5 211.30 0.04 oc --- --- --- 0.00 --- --- --- --- --- 0.041
1.20 11,466.8 211.60 0.05 oc --- --- --- 0.00 --- --- --- --- --- 0.048
1.50 15,060.4 211.90 0.05 oc --- --- --- 0.00 --- --- --- --- --- 0.054
1.81 19,084.2 212.21 0.06 oc --- --- --- 0.27 --- --- --- --- --- 0.326


Rise (mm)


Span (mm)


No. Barrels 


Invert El. (m)


Length (m)


Slope (%)


N-Value 


Orifice Coeff.


                Multi-Stage
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Thursday, 04 / 8 / 2021


Hyd. No. 26


Post-Dev Stress PH1


=  1.272 cmsPeak dischargeHydrograph type
TimStorm frequency =  12.00 hrse to peak


=  15,833.8 cumHyd. volumeTime interval
=  86Curve numberDrainage area
=  0 mHydraulic lengthBasin Slope
=  25.00 minTime of conc. (Tc)Tc method
=  CustomDistributionTotal precip.


Storm duration i


1
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Time (hrs)
Hyd No. 26


=  SCS Runoff
=  Stress
=  6 min
=  14.431 hectare 
=  0.0 %
=  User
=  150.00 mm
=  24 hrs                                       Shape factor                =  484


  Post-Dev Stress PH1
Hyd. No. 26 -- SCS 150mm
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Hyd. No. 27


Pond Route Stress


Peak dischargeHydrograph type =  0.051 cms
TimStorm frequency e to peak =  24.10 hrs
Hyd. volumeTime interval =  15,694.6 cum


Inflow hyd. No. Max. Elevation =  211.77 m
Reservoir name Max. Storage =  13,473.3 cum


Storage Indication method used.


1
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Hyd No. 27 Hyd No. 26 Total storage used = 13,473.3 cum


  Pond Route Stress
Hyd. No. 27 -- SCS 150mm


=  Reservoir
=  Stress
=  6 min
=  26 - Post-Dev Stress PH1 
=  Final Pond - Gravity







Pond Report 2


Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Auto Thursday, 04 / 8 / 2021desk, Inc. v2020


Pond No. 2 -  Final Pond - Gravity


Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 210.400 m


Stage / Storage Table
Stage (m) Elevation (m) Contour area (sqm) Incr. Storage (cum) Total storage (cum)


0.00 210.40 7,661 0.0 0.0
0.30 210.70 8,600 2,437.6 2,437.6
0.60 211.00 9,552 2,721.3 5,158.9
0.90 211.30 10,515 3,008.6 8,167.5
1.20 211.60 11,490 3,299.4 11,466.8
1.50 211.90 12,476 3,593.5 15,060.4
1.81 212.21 13,493 4,023.8 19,084.2


Weir StructuresCulvert / Orifice Structures


[D][C][B][PrfRsr][C] [A][A] [B]


0.000.000.00=  250.00


0.000.000.00=  250.00


001=  1


0.0000.0000.000=  210.400


0.0000.0000.000=  76.200


n/a0.000.00=  0.20


n/a.013.013=  .019


0.600.600.60=  0.80


NoNoNo=  n/a


Crest Len (m) 0.0000.0000.000=  2.500


Crest El. (m) 0.0000.0000.000=  212.060


Weir Coeff. 3.333.333.33=  3.33


Weir Type ---------=  Ciplti


Multi-Stage NoNoNo=  No


Exfil.(cm/hr) =  0.000


TW Elev. (m) =  0.00


Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).


Stage / Storage / Discharge Table
ExfilWr DWr CWr BWr APrfRsrClv CClv BClv AElevationStorageStage TotalUser


cmscmscmscmscmscmscmscmscmscmscmsmcumm


0.00 0.0 210.40 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
0.30 2,437.6 210.70 0.02 oc --- --- --- 0.00 --- --- --- --- --- 0.020
0.60 5,158.9 211.00 0.03 oc --- --- --- 0.00 --- --- --- --- --- 0.032
0.90 8,167.5 211.30 0.04 oc --- --- --- 0.00 --- --- --- --- --- 0.041
1.20 11,466.8 211.60 0.05 oc --- --- --- 0.00 --- --- --- --- --- 0.048
1.50 15,060.4 211.90 0.05 oc --- --- --- 0.00 --- --- --- --- --- 0.054
1.81 19,084.2 212.21 0.06 oc --- --- --- 0.27 --- --- --- --- --- 0.326


Rise (mm)


Span (mm)


No. Barrels 


Invert El. (m)


Length (m)


Slope (%)


N-Value 


Orifice Coeff.


                Multi-Stage
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Thursday, 04 / 8 / 2021


Hyd. No. 33


Pre-Dev MTO PH1&2


Hydrograph type =  SCS Runoff Peak discharge =  0.419 cms
Storm frequency =  2 yrs Time to peak =  13.00 hrs
Time interval =  5 min Hyd. volume =  4,326.4 cum
Drainage area =  14.431 hectare Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 m
Tc method =  TR55 Time of conc. (Tc) =  108.50 min
Total precip. =  63.20 mm Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484


1


0 2 4 6 8 10 12 14 16 18 20 22 24 26


Q (cms)


0.000 0.000


0.085 0.085


0.170 0.170


0.255 0.255


0.340 0.340


0.425 0.425


Q (cms)


Time (hrs)


Pre-Dev MTO PH1&2
Hyd. No. 33 -- 2 Year


Hyd No. 33







TR55 Tc Worksheet
2


Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020


Hyd. No. 33


Pre-Dev MTO PH1&2


Description A B C Totals


Sheet Flow
Manning's n-value =  0.060 0.011 0.011
Flow length (m) =  30.0 0.0 0.0
Two-year 24-hr precip. (mm) =  63.20 0.00 0.00
Land slope (%) =  0.04 0.00 0.00


Travel Time (min) = 26.29 + 0.00 + 0.00 = 26.29


Shallow Concentrated Flow
Flow length (m) =  460.00 0.00 0.00
Watercourse slope (%) =  0.04 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (m/s) =0.09 0.00 0.00


Travel Time (min) = 82.16 + 0.00 + 0.00 = 82.16


Channel Flow
X sectional flow area (sqm) =  0.00 0.00 0.00
Wetted perimeter (m) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (m/s) =0.00


0.00
0.00


Flow length (m) ({0})0.0 0.0 0.0


Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00


Total Travel Time, Tc .............................................................................. 108.50 min
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Hyd. No. 37


Post-Dev MTO PH1


Hydrograph type =  SCS Runoff Peak discharge =  3.319 cms
Storm frequency =  100 yrs Time to peak =  12.17 hrs
Time interval =  5 min Hyd. volume =  14,556.2 cum
Drainage area =  14.431 hectare Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 m
Tc method =  User Time of conc. (Tc) =  25.00 min
Total precip. =  137.40 mm Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 38


Pond Route MTO


Hydrograph type =  Reservoir Peak discharge =  0.049 cms
Storm frequency =  100 yrs Time to peak =  24.17 hrs
Time interval =  5 min Hyd. volume =  14,359.2 cum
Inflow hyd. No. =  37 - Post-Dev MTO PH1 Max. Elevation =  211.68 m
Reservoir name =  Final Pond - Gravity Max. Storage =  12,366.1 cum


Storage Indication method used.


1
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Hyd. No. 38 -- 100 Year


Hyd No. 38 Hyd No. 37 Total storage used = 12,366.1 cum
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Auto Thursday, 04 / 8 / 2021desk, Inc. v2020


Pond No. 2 -  Final Pond - Gravity


Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 210.400 m


Stage / Storage Table
Stage (m) Elevation (m) Contour area (sqm) Incr. Storage (cum) Total storage (cum)


0.00 210.40 7,661 0.0 0.0
0.30 210.70 8,600 2,437.6 2,437.6
0.60 211.00 9,552 2,721.3 5,158.9
0.90 211.30 10,515 3,008.6 8,167.5
1.20 211.60 11,490 3,299.4 11,466.8
1.50 211.90 12,476 3,593.5 15,060.4
1.81 212.21 13,493 4,023.8 19,084.2


Weir StructuresCulvert / Orifice Structures


[D][C][B][PrfRsr][C] [A][A] [B]


0.000.000.00=  250.00


0.000.000.00=  250.00


001=  1


0.0000.0000.000=  210.400


0.0000.0000.000=  76.200


n/a0.000.00=  0.20


n/a.013.013=  .019


0.600.600.60=  0.80


NoNoNo=  n/a


Crest Len (m) 0.0000.0000.000=  2.500


Crest El. (m) 0.0000.0000.000=  212.060


Weir Coeff. 3.333.333.33=  3.33


Weir Type ---------=  Ciplti


Multi-Stage NoNoNo=  No


Exfil.(cm/hr) =  0.000


TW Elev. (m) =  0.00


Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).


Stage / Storage / Discharge Table
ExfilWr DWr CWr BWr APrfRsrClv CClv BClv AElevationStorageStage TotalUser


cmscmscmscmscmscmscmscmscmscmscmsmcumm


0.00 0.0 210.40 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
0.30 2,437.6 210.70 0.02 oc --- --- --- 0.00 --- --- --- --- --- 0.020
0.60 5,158.9 211.00 0.03 oc --- --- --- 0.00 --- --- --- --- --- 0.032
0.90 8,167.5 211.30 0.04 oc --- --- --- 0.00 --- --- --- --- --- 0.041
1.20 11,466.8 211.60 0.05 oc --- --- --- 0.00 --- --- --- --- --- 0.048
1.50 15,060.4 211.90 0.05 oc --- --- --- 0.00 --- --- --- --- --- 0.054
1.81 19,084.2 212.21 0.06 oc --- --- --- 0.27 --- --- --- --- --- 0.326
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                Multi-Stage
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Active coordinate
42° 4' 15" N, 82° 38' 45" W (42.070833,-82.645833)


Retrieved: Thu, 01 Apr 2021 15:44:19 GMT


Location summary
These are the locations in the selection.


IDF Curve: 42° 4' 15" N, 82° 38' 45" W (42.070833,-82.645833)


Results
An IDF curve was found.


Coordinate: 42.070833, -82.645833 
IDF curve year: 2010


Report a map errorMap data ©2021 Google
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https://www.google.com/maps/@42.0705197,-82.6462347,8z/data=!10m1!1e1!12b1?source=apiv3&rapsrc=apiv3

https://maps.google.com/maps?ll=42.07052,-82.646235&z=8&t=m&hl=en-GB&gl=US&mapclient=apiv3
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Coefficient summary


IDF Curve: 42° 4' 15" N, 82° 38' 45" W (42.070833,-82.645833)


Retrieved: Thu, 01 Apr 2021 15:44:19 GMT


Data year: 2010 
IDF curve year: 2010


Return period 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr


A 24.3 32.0 37.0 43.4 48.1 52.8


B -0.699 -0.699 -0.699 -0.699 -0.699 -0.699


Statistics


Rainfall intensity (mm hr-1)


Duration 5-min 10-min 15-min 30-min 1-hr 2-hr 6-hr 12-hr 24-hr


2-yr 138.0 85.0 64.0 39.4 24.3 15.0 6.9 4.3 2.6


5-yr 181.8 112.0 84.3 51.9 32.0 19.7 9.1 5.6 3.5


10-yr 210.2 129.5 97.5 60.1 37.0 22.8 10.6 6.5 4.0


25-yr 246.5 151.9 114.4 70.5 43.4 26.7 12.4 7.6 4.7


50-yr 273.2 168.3 126.8 78.1 48.1 29.6 13.7 8.5 5.2


100-yr 299.9 184.7 139.1 85.7 52.8 32.5 15.1 9.3 5.7


Rainfall depth (mm)


Duration 5-min 10-min 15-min 30-min 1-hr 2-hr 6-hr 12-hr 24-hr


2-yr 11.5 14.2 16.0 19.7 24.3 29.9 41.7 51.3 63.2


5-yr 15.1 18.7 21.1 26.0 32.0 39.4 54.9 67.6 83.3


10-yr 17.5 21.6 24.4 30.0 37.0 45.6 63.4 78.2 96.3


25-yr 20.5 25.3 28.6 35.2 43.4 53.5 74.4 91.7 113.0


50-yr 22.8 28.0 31.7 39.0 48.1 59.3 82.5 101.6 125.2


100-yr 25.0 30.8 34.8 42.9 52.8 65.0 90.5 111.5 137.4


Terms of Use
You agree to the Terms of Use of this site by reviewing, using, or interpreting these data.


Ontario Ministry of Transportation | Terms and Conditions | About 
Last Modified: September 2016
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WATER QUALITY CALCULATIONS 
FOR THE PHASE 1 DEVELOPMENT 


  











E19‐127 RIDGE FARMS
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Volume Required for Quality Water Storage:


Vqha = 114 m
3
/ha


Prorated water quality storage requirement at 


58% impervious level (Table 3.2 SWMPDM)


A =  14.431 ha. Area requiring treatment.


C =  0.58 Runoff coefficient of area requiring treatment


1,645.12       cu.m.
Total volume required for water quality 


storage.


Volume Allowed for Extended Detention Storage:


Vqext = 40 m
3/ha


Minimum required volume for extended 


detention for wet ponds.


A =  14.431 ha. Area of drainage basin.


577                m3
Minimum extended detention storage.


Vreq = 8,707             m
3


Volume required for stormwater quantity.


Vextr = Vreq * 0.25 = 2,177             m
3 Recommended extended detention storage 


from Table 4.6 SWMPDM.


At (m2
) Ab (m


2
) Height (m)


Volume 


(m
3
) 210.11m to 209.51m


Vext₁ 4211 2989 0.6 2150 Extended detention volume


Vext₂ 2464 1832 0.6 1284


Vextt 3434 Total extended detention storage provided.


3,434          ≥ 577           


Volume Required For Permanent Pool Storage:


Vrperm = Vqreq ‐ Vext


Vrperm =  1,068          m
3


Required permanent pool storage.


Therefore the detention storage 


provided is adequate.


𝑉௤௥௘௤ ൌ 𝑉௤௛௔  ∗ 𝐴 ൌ


𝑉௘௫௧ ൌ 𝑉௤௘௫௧  ∗ 𝐴 =


𝑉௘௫௧௧  ൒  𝑉௘௫௧ = 







E19‐127 RIDGE FARMS


2461 COUNTY ROAD 31


Phase 1


File:E19127 SWM.xlsx


Date: 4/8/2021


Volume Of Permanent Pool Storage:


At (m
2
) Ab (m


2
) Height (m)


Volume 


(m
3
) 209.510m to 208.310m


Vpp₁ 2989 1807 0.6 1424 Volume of permanent pool


Vpp₂ 1339 649 0.6 584


Vpp₃ 1832 688 1.2 1457


Vtot 3465 Total volume of permanent pool provided.


3,465             ≥ 1,068  


Volume Summary:


Volume for Permanent Pool (Below the Outlet Pipe)


Vrperm =  1,068             m
3


Required permanent pool volume.


Vtot =  3,465             m
3


Actual permanent pool volume.


Volume for Quality Live Storage (LWL to QWL)


Vext =  577                m
3


Required live storage volume.


Vextt =  3,434             m
3


Actual live storage volume.


Volume for Quantity Live Storage (LWL to HWL)


Vreq =  8,707             m
3


Required live storage volume.


Vtotal = 22,931           m
3


Actual provided live storage volume at 0.300m 


freeboard.


Total Volume of Pond


Vrtot = Vreq + Vrperm =


Vrtot =  9,775             m
3


Required total pond volume.


Vtotals = 26,396           m
3


Actual total pond volume.


Therefore the volume of quality 


storage is adequate.


Therefore the total volume available 


for quality and quantity storage is 


sufficient.


𝑉௧௢௧  ൒  𝑉௥௣௘௥௠
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Pacel Area


Parcel Area (340-09400) 43.686 ac. 17.679 Ha.


Parcel Area (340-09490) 0.929 ac. 0.376 Ha.


Parcel Area (340-10300) 15.410 ac. 6.236 Ha.


Total = 60.026 ac. 24.292 Ha.


Area Assessed to MacDonald Drain


Parcel Area (340-09400) 35.840 ac. 14.504 Ha.


Parcel Area (340-09490) 0.930 ac. 0.376 Ha.


Parcel Area (340-10300) 12.400 ac. 5.018 Ha.


Total = 49.169 ac. 19.898 Ha.


Area Assessed to King's Highway 3 Branch of Sturgeon Creek Drain


Parcel Area (340-09400) 7.000 ac. 2.833 Ha.


Parcel Area (340-09490) 0.000 ac. 0.000 Ha.


Parcel Area (340-10300) 3.000 ac. 1.214 Ha.


Total = 10.000 ac. 4.047 Ha.


Area Assessed to Sturgeon Creek Drain (Intersection of Highway 3 and Albuna Townline)


Parcel Area (340-09400) 42.840 ac. 17.337 Ha.


Parcel Area (340-09490) 0.930 ac. 0.376 Ha.


Parcel Area (340-10300) 15.400 ac. 6.232 Ha.


Total = 59.169 ac. 23.945 Ha.


Area to be Developed to Pond


Parcel Area (340-09400) 21.095 ac. 8.537 Ha.


Parcel Area (340-09490) 0.000 ac. 0.000 Ha.


Parcel Area (340-10300) 14.565 ac. 5.894 Ha.


Total = 35.659 ac. 14.431 Ha.


Existing Soil Type


Area Area "CN"


(Ac.)  (Ha.)             


Colwood Fine Sandy Loam ‐ Hydrologic Soil Group C 35.659 14.431 85


Total = 35.659 14.431 85
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Maximum Allowable Flow Rate


6 L/s/Ha x 14.431 Ha. = 86.59 L/s


Therefore the outflow must be restricted to the maximum allowable flow rate of 


the Sturgeon Creek Drain for the area proposed to be developed


Table of Post-Development Runoff


Description Area Area CN "C"


 (ac.) (Ha.)             


Proposed Phase 1 Greenhouse 11.149 4.512 98 0.9


Proposed Bunkhouse, Irrigation Room, and Boiler Room 0.721 0.292 98 0.9


Proposed Parking and Driveway Area 3.039 1.230 98 0.9


Proposed S.W.M. Pond 3.435 1.390 91 0.9


Propsoed Other Covered Area 1.000 0.405 98 0.9


Future Phase 2 Greenhouse 11.149 4.512 98 0.9


Future Warehouse 0.689 0.279 98 0.9


Future Phase 3 Greenhouse 0.000 0.000 98 0.9


Future Irrigation Room 0.000 0.000 98 0.9


Future Other Covered Area 0.000 0.000 98 0.9


Balance of area (grass) 4.476 1.811 74 0.2


Total = 35.659 14.431 94 0.81
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2–5(210-VI-TR-55, Second Ed., June 1986)


Technical Release 55
Urban Hydrology for Small Watersheds


Estimating Runoff


Table 2-2a Runoff curve numbers for urban areas 1/


Curve numbers for
-------------------------------------------  Cover description  ----------------------------------------- -----------hydrologic soil group -------------


Average percent
Cover type and hydrologic condition impervious area 2/ A B C D


Fully developed urban areas (vegetation established)


Open space (lawns, parks, golf courses, cemeteries, etc.) 3/:
Poor condition (grass cover < 50%) .......................................... 68 79 86 89
Fair condition (grass cover 50% to 75%) .................................. 49 69 79 84
Good condition (grass cover > 75%) ......................................... 39 61 74 80


Impervious areas:
Paved parking lots, roofs, driveways, etc.


(excluding right-of-way) ............................................................. 98 98 98 98
Streets and roads:


Paved; curbs and storm sewers (excluding
right-of-way) ................................................................................ 98 98 98 98
Paved; open ditches (including right-of-way) .......................... 83 89 92 93
Gravel (including right-of-way) ................................................. 76 85 89 91
Dirt (including right-of-way) ...................................................... 72 82 87 89


Western desert urban areas:
Natural desert landscaping (pervious areas only)  4/ ..................... 63 77 85 88
Artificial desert landscaping (impervious weed barrier,


desert shrub with 1- to 2-inch sand or gravel mulch
and basin borders) ...................................................................... 96 96 96 96


Urban districts:
Commercial and business ................................................................. 85 89 92 94 95
Industrial ............................................................................................. 72 81 88 91 93


Residential districts by average lot size:
1/8 acre or less (town houses) .......................................................... 65 77 85 90 92
1/4 acre ................................................................................................ 38 61 75 83 87
1/3 acre ................................................................................................ 30 57 72 81 86
1/2 acre ................................................................................................ 25 54 70 80 85
1 acre ................................................................................................... 20 51 68 79 84
2 acres .................................................................................................. 12 46 65 77 82


Developing urban areas


Newly graded areas
(pervious areas only, no vegetation) 5/ ................................................................ 77 86 91 94


Idle lands (CN’s are determined using cover types
similar to those in table 2-2c).


1 Average runoff condition, and Ia = 0.2S.
2 The average percent impervious area shown was used to develop the composite CN’s. Other assumptions are as follows: impervious areas are


directly connected to the drainage system, impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in
good hydrologic condition. CN’s for other combinations of conditions may be computed using figure 2-3 or 2-4.


3 CN’s shown are equivalent to those of pasture. Composite CN’s may be computed for other combinations of open space
cover type.


4 Composite CN’s for natural desert landscaping should be computed using figures 2-3 or 2-4 based on the impervious area percentage
(CN = 98) and the pervious area CN. The pervious area CN’s are assumed equivalent to desert shrub in poor hydrologic condition.


5 Composite CN’s to use for the design of temporary measures during grading and construction should be computed using figure 2-3 or 2-4
based on the degree of development (impervious area percentage) and the CN’s for the newly graded  pervious areas.
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Technical Release 55
Urban Hydrology for Small Watersheds


Estimating RunoffChapter 2


2–6 (210-VI-TR-55, Second Ed., June 1986)


Table 2-2b Runoff curve numbers for cultivated agricultural lands 1/


                                                                                                                                                               Curve numbers for
------------------------------------------  Cover description  ---------------------------------------------               -------------  hydrologic soil group  ----------------


Hydrologic
Cover type Treatment 2/ condition 3/ A B C D


Fallow Bare soil — 77 86 91 94
Crop residue cover (CR) Poor 76 85 90 93


Good 74 83 88 90


Row crops Straight row (SR) Poor 72 81 88 91
Good 67 78 85 89


SR + CR Poor 71 80 87 90
Good 64 75 82 85


Contoured (C) Poor 70 79 84 88
Good 65 75 82 86


C + CR Poor 69 78 83 87
Good 64 74 81 85


Contoured & terraced (C&T) Poor 66 74 80 82
Good 62 71 78 81


C&T+ CR Poor 65 73 79 81
Good 61 70 77 80


Small grain SR Poor 65 76 84 88
Good 63 75 83 87


SR + CR Poor 64 75 83 86
Good 60 72 80 84


C Poor 63 74 82 85
Good 61 73 81 84


C + CR Poor 62 73 81 84
Good 60 72 80 83


C&T Poor 61 72 79 82
Good 59 70 78 81


C&T+ CR Poor 60 71 78 81
Good 58 69 77 80


Close-seeded SR Poor 66 77 85 89
or broadcast Good 58 72 81 85
legumes or C Poor 64 75 83 85
rotation Good 55 69 78 83
meadow C&T Poor 63 73 80 83


Good 51 67 76 80


1 Average runoff condition, and Ia=0.2S
2 Crop residue cover applies only if residue is on at least 5% of the surface throughout the year.
3 Hydraulic condition is based on combination factors that affect infiltration and runoff, including (a) density and canopy of vegetative areas,


(b) amount of year-round cover, (c) amount of grass or close-seeded legumes, (d) percent of residue cover on the land surface (good ≥ 20%),
and (e) degree of surface roughness.


Poor: Factors impair infiltration and tend to increase runoff.


Good: Factors encourage average and better than average infiltration and tend to decrease runoff.
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Summary Table (Windsor-Essex)


No. 12 210.713


No. 15 211.627


No. 18 211.999


Summary Table (MTO IDF)


211.044


211.293


211.446


211.642


211.778


211.9141:100 1.378 0.054 15,242


1:25 1.052 0.048 11,970


1:50 1.214 0.051 13,600


1:5 0.666 0.040 8,096


1:10 0.833 0.044 9,772


Water 


Level


(m)


1:2 0.419 0.033 5,596


1:2 Yr 4‐Hr Chicago 79.4 0.021


Storm Frequency (Year)


Pre‐development 


Peak Discharge       


(cms)


Post‐development ‐ 


Pond Peak Discharge  


(cum)


Pond Storage Volume 


(cms)


Water 


Level


(m)


Hydrograph Storm Event


Pond


Detention Time


(hrs)


Post‐development ‐ 


Pond Peak Discharge  


(cms)


Pond Storage Volume 


(cum)


Stress 24‐Hr 150mm NA 0.056 16,340


2,552


0.087 0.048 11,794


Water 


Level


(m)


1:100 Yr 12‐Hr 107mm


Hydrograph Storm Event


Allowable 


Flow Rate            


(cms)


Post‐development ‐ 


Pond Peak Discharge  


(cms)


Pond Storage Volume 


(cum)







Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Thursday, 04 / 8 / 2021


Hyd. No. 11


Post-Dev Chicago PH1&2


=  0.864 cmsPeak dischargeHydrograph type
=  1.92 hrsTime to peakStorm frequency
=  2,736.2 cumHyd. volumeTime interval
=  94Curve numberDrainage area
=  0 mHydraulic lengthBasin Slope
=  25.00 minTime of conc. (Tc)Tc method
=  CustomDistributionTotal precip.


Storm duration


1


0.0 0.8 1.7 2.5 3.3 4.2 5.0


Q (cms)


0.000 0.000


0.150 0.150


0.300 0.300


0.450 0.450


0.600 0.600


0.750 0.750


0.900 0.900


1.050 1.050


Q (cms)


Time (hrs)


Post-Dev Chicago PH1&2
Hyd. No. 11 -- 2 Year


Hyd No. 11


=  4 hrs                                         Shape factor                =  484


=  Chicago Runoff
=  2 yrs
=  5 min
=  14.431 hectare 
=  0.0 %
=  User
=  32.00 mm
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Hyd. No. 12


Pond Route Chicago


Hydrograph type =  Reservoir Peak discharge =  0.021 cms
Storm frequency =  2 yrs Time to peak =  4.42 hrs
Time interval =  5 min Hyd. volume =  2,647.2 cum
Inflow hyd. No. =  11 - Post-Dev Chicago PH1&2Max. Elevation =  210.71 m
Reservoir name =  Final Pond - Gravity Max. Storage =  2,552.1 cum


Storage Indication method used.


1


0 25 50 75 100 125 150 175 200 225 250


Q (cms)


0.000 0.000


0.150 0.150


0.300 0.300


0.450 0.450


0.600 0.600


0.750 0.750


0.900 0.900


1.050 1.050


Q (cms)


Time (hrs)


Pond Route Chicago
Hyd. No. 12 -- 2 Year


Hyd No. 12 Hyd No. 11 Total storage used = 2,552.1 cum
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Pond No. 2 -  Final Pond - Gravity


Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 210.400 m


Stage / Storage Table
Stage (m) Elevation (m) Contour area (sqm) Incr. Storage (cum) Total storage (cum)


0.00 210.40 7,661 0.0 0.0
0.30 210.70 8,600 2,437.6 2,437.6
0.60 211.00 9,552 2,721.3 5,158.9
0.90 211.30 10,515 3,008.6 8,167.5
1.20 211.60 11,490 3,299.4 11,466.8
1.50 211.90 12,476 3,593.5 15,060.4
1.81 212.21 13,493 4,023.8 19,084.2


Weir StructuresCulvert / Orifice Structures


[D][C][B][PrfRsr][C] [A][A] [B]


0.000.000.00=  250.00


0.000.000.00=  250.00


001=  1


0.0000.0000.000=  210.400


0.0000.0000.000=  76.200


n/a0.000.00=  0.20


n/a.013.013=  .019


0.600.600.60=  0.80


NoNoNo=  n/a


Crest Len (m) 0.0000.0000.000=  2.500


Crest El. (m) 0.0000.0000.000=  212.060


Weir Coeff. 3.333.333.33=  3.33


Weir Type ---------=  Ciplti


Multi-Stage NoNoNo=  No


Exfil.(cm/hr) =  0.000


TW Elev. (m) =  0.00


Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).


Stage / Storage / Discharge Table
ExfilWr DWr CWr BWr APrfRsrClv CClv BClv AElevationStorageStage TotalUser


cmscmscmscmscmscmscmscmscmscmscmsmcumm


0.00 0.0 210.40 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
0.30 2,437.6 210.70 0.02 oc --- --- --- 0.00 --- --- --- --- --- 0.020
0.60 5,158.9 211.00 0.03 oc --- --- --- 0.00 --- --- --- --- --- 0.032
0.90 8,167.5 211.30 0.04 oc --- --- --- 0.00 --- --- --- --- --- 0.041
1.20 11,466.8 211.60 0.05 oc --- --- --- 0.00 --- --- --- --- --- 0.048
1.50 15,060.4 211.90 0.05 oc --- --- --- 0.00 --- --- --- --- --- 0.054
1.81 19,084.2 212.21 0.06 oc --- --- --- 0.27 --- --- --- --- --- 0.326


Rise (mm)


Span (mm)


No. Barrels 


Invert El. (m)


Length (m)


Slope (%)


N-Value 


Orifice Coeff.


                Multi-Stage
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Hyd. No. 14


Post-Dev SCSMMM PH1&2


=  3.635 cmsPeak dischargeHydrograph type
=  6.10 hrsTime to peakStorm frequency
=  12,921.5 cumHyd. volumeTime interval
=  94Curve numberDrainage area
=  0 mHydraulic lengthBasin Slope
=  25.00 minTime of conc. (Tc)Tc method
=  CustomDistributionTotal precip.


Storm duration


1


0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0


Q (cms)


0.000 0.000


0.550 0.550


1.100 1.100


1.650 1.650


2.200 2.200


2.750 2.750


3.300 3.300


3.850 3.850


4.400 4.400


Q (cms)


Time (hrs)


Post-Dev SCSMMM PH1&2
Hyd. No. 14 -- 100 Year


Hyd No. 14


=  12 hrs                                       Shape factor                =  484


=  SCS MMM Runoff
=  100 yrs
=  6 min
=  14.431 hectare 
=  0.0 %
=  User
=  106.80 mm
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Hyd. No. 15


Pond Route


Peak discharge=  ReservoirHydrograph type =  0.048 cms
Tim=  100 yrsStorm frequency e to peak =  12.30 hrs
Hyd. volume=  6 minTime interval =  12,804.7 cum


Inflow hyd. No. =  211.63 m
=  Final Pond - GrReservoir name Max. Storageavity =  11,794.2 cum


Storage Indication method used.


1


0 24 48 72 96 120 144 168 192 216 240


Q (cms)


0.000 0.000


0.550 0.550


1.100 1.100


1.650 1.650


2.200 2.200


2.750 2.750


3.300 3.300


3.850 3.850


4.400 4.400


Q (cms)


Time (hrs)


Pond Route
Hyd. No. 15 -- 100 Year


Hyd No. 15 Hyd No. 14 Total storage used = 11,794.2 cum


=  14-Post-DevSCSMMMPH1&2 Max. Elevation
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Pond No. 2 -  Final Pond - Gravity


Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 210.400 m


Stage / Storage Table
Stage (m) Elevation (m) Contour area (sqm) Incr. Storage (cum) Total storage (cum)


0.00 210.40 7,661 0.0 0.0
0.30 210.70 8,600 2,437.6 2,437.6
0.60 211.00 9,552 2,721.3 5,158.9
0.90 211.30 10,515 3,008.6 8,167.5
1.20 211.60 11,490 3,299.4 11,466.8
1.50 211.90 12,476 3,593.5 15,060.4
1.81 212.21 13,493 4,023.8 19,084.2


Weir StructuresCulvert / Orifice Structures


[D][C][B][PrfRsr][C] [A][A] [B]


0.000.000.00=  250.00


0.000.000.00=  250.00


001=  1


0.0000.0000.000=  210.400


0.0000.0000.000=  76.200


n/a0.000.00=  0.20


n/a.013.013=  .019


0.600.600.60=  0.80


NoNoNo=  n/a


Crest Len (m) 0.0000.0000.000=  2.500


Crest El. (m) 0.0000.0000.000=  212.060


Weir Coeff. 3.333.333.33=  3.33


Weir Type ---------=  Ciplti


Multi-Stage NoNoNo=  No


Exfil.(cm/hr) =  0.000


TW Elev. (m) =  0.00


Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).


Stage / Storage / Discharge Table
ExfilWr DWr CWr BWr APrfRsrClv CClv BClv AElevationStorageStage TotalUser


cmscmscmscmscmscmscmscmscmscmscmsmcumm


0.00 0.0 210.40 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
0.30 2,437.6 210.70 0.02 oc --- --- --- 0.00 --- --- --- --- --- 0.020
0.60 5,158.9 211.00 0.03 oc --- --- --- 0.00 --- --- --- --- --- 0.032
0.90 8,167.5 211.30 0.04 oc --- --- --- 0.00 --- --- --- --- --- 0.041
1.20 11,466.8 211.60 0.05 oc --- --- --- 0.00 --- --- --- --- --- 0.048
1.50 15,060.4 211.90 0.05 oc --- --- --- 0.00 --- --- --- --- --- 0.054
1.81 19,084.2 212.21 0.06 oc --- --- --- 0.27 --- --- --- --- --- 0.326


Rise (mm)


Span (mm)


No. Barrels 


Invert El. (m)


Length (m)


Slope (%)


N-Value 


Orifice Coeff.


                Multi-Stage
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Hyd. No. 17


Post-Dev Stress PH1&2


=  1.405 cmsPeak dischargeHydrograph type
TimStorm frequency =  12.00 hrse to peak


=  19,071.8 cumHyd. volumeTime interval
=  94Curve numberDrainage area
=  0 mHydraulic lengthBasin Slope
=  25.00 minTime of conc. (Tc)Tc method
=  CustomDistributionTotal precip.


Storm duration i


1


0 2 4 6 8 10 12 14 16 18 20 22 24 26


Q (cms)


0.000 0.000


0.300 0.300


0.600 0.600


0.900 0.900


1.200 1.200


1.500 1.500


Q (cms)


Time (hrs)
Hyd No. 17


=  SCS Runoff
=  Stress
=  6 min
=  14.431 hectare 
=  0.0 %
=  User
=  150.00 mm
=  24 hrs                                       Shape factor                =  484


  Post-Dev Stress PH1&2
Hyd. No. 17 -- SCS 150mm
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Hyd. No. 18


Pond Route Stress


Peak dischargeHydrograph type =  0.056 cms
TimStorm frequency e to peak =  24.10 hrs
Hyd. volumeTime interval =  18,914.3 cum


=  17 - Post-Dev SInflow hyd. No. tress PH1&2 Max. Elevation =  212.00 m
=  Final Pond - GrReservoir name Max. Storageavity =  16,339.9 cum


Storage Indication method used.


1


0 24 48 72 96 120 144 168 192 216 240


Q (cms)
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Hyd No. 18 Hyd No. 17 Total storage used = 16,339.9 cum


=  Reservoir 
=  Stress
=  6 min


  Pond Route Stress
Hyd. No. 18 -- SCS 150mm







Pond Report 2


Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Auto Thursday, 04 / 8 / 2021desk, Inc. v2020


Pond No. 2 -  Final Pond - Gravity


Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 210.400 m


Stage / Storage Table
Stage (m) Elevation (m) Contour area (sqm) Incr. Storage (cum) Total storage (cum)


0.00 210.40 7,661 0.0 0.0
0.30 210.70 8,600 2,437.6 2,437.6
0.60 211.00 9,552 2,721.3 5,158.9
0.90 211.30 10,515 3,008.6 8,167.5
1.20 211.60 11,490 3,299.4 11,466.8
1.50 211.90 12,476 3,593.5 15,060.4
1.81 212.21 13,493 4,023.8 19,084.2


Weir StructuresCulvert / Orifice Structures


[D][C][B][PrfRsr][C] [A][A] [B]


0.000.000.00=  250.00


0.000.000.00=  250.00


001=  1


0.0000.0000.000=  210.400


0.0000.0000.000=  76.200


n/a0.000.00=  0.20


n/a.013.013=  .019


0.600.600.60=  0.80


NoNoNo=  n/a


Crest Len (m) 0.0000.0000.000=  2.500


Crest El. (m) 0.0000.0000.000=  212.060


Weir Coeff. 3.333.333.33=  3.33


Weir Type ---------=  Ciplti


Multi-Stage NoNoNo=  No


Exfil.(cm/hr) =  0.000


TW Elev. (m) =  0.00


Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).


Stage / Storage / Discharge Table
ExfilWr DWr CWr BWr APrfRsrClv CClv BClv AElevationStorageStage TotalUser


cmscmscmscmscmscmscmscmscmscmscmsmcumm


0.00 0.0 210.40 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
0.30 2,437.6 210.70 0.02 oc --- --- --- 0.00 --- --- --- --- --- 0.020
0.60 5,158.9 211.00 0.03 oc --- --- --- 0.00 --- --- --- --- --- 0.032
0.90 8,167.5 211.30 0.04 oc --- --- --- 0.00 --- --- --- --- --- 0.041
1.20 11,466.8 211.60 0.05 oc --- --- --- 0.00 --- --- --- --- --- 0.048
1.50 15,060.4 211.90 0.05 oc --- --- --- 0.00 --- --- --- --- --- 0.054
1.81 19,084.2 212.21 0.06 oc --- --- --- 0.27 --- --- --- --- --- 0.326


Rise (mm)


Span (mm)


No. Barrels 


Invert El. (m)


Length (m)


Slope (%)


N-Value 


Orifice Coeff.


                Multi-Stage
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Thursday, 04 / 8 / 2021


Hyd. No. 33


Pre-Dev MTO PH1&2


Hydrograph type =  SCS Runoff Peak discharge =  0.419 cms
Storm frequency =  2 yrs Time to peak =  13.00 hrs
Time interval =  5 min Hyd. volume =  4,326.4 cum
Drainage area =  14.431 hectare Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 m
Tc method =  TR55 Time of conc. (Tc) =  108.50 min
Total precip. =  63.20 mm Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484


1
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Hyd. No. 33 -- 2 Year


Hyd No. 33







TR55 Tc Worksheet
2


Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020


Hyd. No. 33


Pre-Dev MTO PH1&2


Description A B C Totals


Sheet Flow
Manning's n-value =  0.060 0.011 0.011
Flow length (m) =  30.0 0.0 0.0
Two-year 24-hr precip. (mm) =  63.20 0.00 0.00
Land slope (%) =  0.04 0.00 0.00


Travel Time (min) = 26.29 + 0.00 + 0.00 = 26.29


Shallow Concentrated Flow
Flow length (m) =  460.00 0.00 0.00
Watercourse slope (%) =  0.04 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (m/s) =0.09 0.00 0.00


Travel Time (min) = 82.16 + 0.00 + 0.00 = 82.16


Channel Flow
X sectional flow area (sqm) =  0.00 0.00 0.00
Wetted perimeter (m) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (m/s) =0.00


0.00
0.00


Flow length (m) ({0})0.0 0.0 0.0


Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00


Total Travel Time, Tc .............................................................................. 108.50 min







Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Thursday, 04 / 8 / 2021


Hyd. No. 34


Post-Dev MTO PH1&2


Hydrograph type =  SCS Runoff Peak discharge =  3.873 cms
Storm frequency =  100 yrs Time to peak =  12.17 hrs
Time interval =  5 min Hyd. volume =  17,812.7 cum
Drainage area =  14.431 hectare Curve number =  94
Basin Slope =  0.0 % Hydraulic length =  0 m
Tc method =  User Time of conc. (Tc) =  25.00 min
Total precip. =  137.40 mm Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484


1
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Thursday, 04 / 8 / 2021


Hyd. No. 35


Pond Route MTO


Hydrograph type =  Reservoir Peak discharge =  0.054 cms
Storm frequency =  100 yrs Time to peak =  24.17 hrs
Time interval =  5 min Hyd. volume =  17,588.9 cum
Inflow hyd. No. =  34 - Post-Dev MTO PH1&2 Max. Elevation =  211.91 m
Reservoir name =  Final Pond - Gravity Max. Storage =  15,241.5 cum


Storage Indication method used.


1
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Hyd No. 35 Hyd No. 34 Total storage used = 15,241.5 cum







Pond Report 2


Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Auto Thursday, 04 / 8 / 2021desk, Inc. v2020


Pond No. 2 -  Final Pond - Gravity


Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 210.400 m


Stage / Storage Table
Stage (m) Elevation (m) Contour area (sqm) Incr. Storage (cum) Total storage (cum)


0.00 210.40 7,661 0.0 0.0
0.30 210.70 8,600 2,437.6 2,437.6
0.60 211.00 9,552 2,721.3 5,158.9
0.90 211.30 10,515 3,008.6 8,167.5
1.20 211.60 11,490 3,299.4 11,466.8
1.50 211.90 12,476 3,593.5 15,060.4
1.81 212.21 13,493 4,023.8 19,084.2


Weir StructuresCulvert / Orifice Structures


[D][C][B][PrfRsr][C] [A][A] [B]


0.000.000.00=  250.00


0.000.000.00=  250.00


001=  1


0.0000.0000.000=  210.400


0.0000.0000.000=  76.200


n/a0.000.00=  0.20


n/a.013.013=  .019


0.600.600.60=  0.80


NoNoNo=  n/a


Crest Len (m) 0.0000.0000.000=  2.500


Crest El. (m) 0.0000.0000.000=  212.060


Weir Coeff. 3.333.333.33=  3.33


Weir Type ---------=  Ciplti


Multi-Stage NoNoNo=  No


Exfil.(cm/hr) =  0.000


TW Elev. (m) =  0.00


Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).


Stage / Storage / Discharge Table
ExfilWr DWr CWr BWr APrfRsrClv CClv BClv AElevationStorageStage TotalUser


cmscmscmscmscmscmscmscmscmscmscmsmcumm


0.00 0.0 210.40 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
0.30 2,437.6 210.70 0.02 oc --- --- --- 0.00 --- --- --- --- --- 0.020
0.60 5,158.9 211.00 0.03 oc --- --- --- 0.00 --- --- --- --- --- 0.032
0.90 8,167.5 211.30 0.04 oc --- --- --- 0.00 --- --- --- --- --- 0.041
1.20 11,466.8 211.60 0.05 oc --- --- --- 0.00 --- --- --- --- --- 0.048
1.50 15,060.4 211.90 0.05 oc --- --- --- 0.00 --- --- --- --- --- 0.054
1.81 19,084.2 212.21 0.06 oc --- --- --- 0.27 --- --- --- --- --- 0.326


Rise (mm)


Span (mm)


No. Barrels 


Invert El. (m)


Length (m)


Slope (%)


N-Value 


Orifice Coeff.


                Multi-Stage
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Active coordinate
42° 4' 15" N, 82° 38' 45" W (42.070833,-82.645833)


Retrieved: Thu, 01 Apr 2021 15:44:19 GMT


Location summary
These are the locations in the selection.


IDF Curve: 42° 4' 15" N, 82° 38' 45" W (42.070833,-82.645833)


Results
An IDF curve was found.


Coordinate: 42.070833, -82.645833 
IDF curve year: 2010


Report a map errorMap data ©2021 Google
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https://www.google.com/maps/@42.0705197,-82.6462347,8z/data=!10m1!1e1!12b1?source=apiv3&rapsrc=apiv3

https://maps.google.com/maps?ll=42.07052,-82.646235&z=8&t=m&hl=en-GB&gl=US&mapclient=apiv3
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Coefficient summary


IDF Curve: 42° 4' 15" N, 82° 38' 45" W (42.070833,-82.645833)


Retrieved: Thu, 01 Apr 2021 15:44:19 GMT


Data year: 2010 
IDF curve year: 2010


Return period 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr


A 24.3 32.0 37.0 43.4 48.1 52.8


B -0.699 -0.699 -0.699 -0.699 -0.699 -0.699


Statistics


Rainfall intensity (mm hr-1)


Duration 5-min 10-min 15-min 30-min 1-hr 2-hr 6-hr 12-hr 24-hr


2-yr 138.0 85.0 64.0 39.4 24.3 15.0 6.9 4.3 2.6


5-yr 181.8 112.0 84.3 51.9 32.0 19.7 9.1 5.6 3.5


10-yr 210.2 129.5 97.5 60.1 37.0 22.8 10.6 6.5 4.0


25-yr 246.5 151.9 114.4 70.5 43.4 26.7 12.4 7.6 4.7


50-yr 273.2 168.3 126.8 78.1 48.1 29.6 13.7 8.5 5.2


100-yr 299.9 184.7 139.1 85.7 52.8 32.5 15.1 9.3 5.7


Rainfall depth (mm)


Duration 5-min 10-min 15-min 30-min 1-hr 2-hr 6-hr 12-hr 24-hr


2-yr 11.5 14.2 16.0 19.7 24.3 29.9 41.7 51.3 63.2


5-yr 15.1 18.7 21.1 26.0 32.0 39.4 54.9 67.6 83.3


10-yr 17.5 21.6 24.4 30.0 37.0 45.6 63.4 78.2 96.3


25-yr 20.5 25.3 28.6 35.2 43.4 53.5 74.4 91.7 113.0


50-yr 22.8 28.0 31.7 39.0 48.1 59.3 82.5 101.6 125.2


100-yr 25.0 30.8 34.8 42.9 52.8 65.0 90.5 111.5 137.4


Terms of Use
You agree to the Terms of Use of this site by reviewing, using, or interpreting these data.


Ontario Ministry of Transportation | Terms and Conditions | About 
Last Modified: September 2016
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WATER QUALITY CALCULATIONS 
FOR THE PHASE 1 AND 2 DEVELOPMENTS 


  











E19‐127 RIDGE FARMS


2461 COUNTY ROAD 31


Phase 1 and 2


File:E19127 SWM.xlsx


Date: 4/8/2021


Volume Required for Quality Water Storage:


Vqha = 145 m
3
/ha


Prorated water quality storage requirement at 


81% impervious level (Table 3.2 SWMPDM)


A =  14.431 ha. Area requiring treatment.


C =  0.81 Runoff coefficient of area requiring treatment


2,087.67       cu.m.
Total volume required for water quality 


storage.


Volume Allowed for Extended Detention Storage:


Vqext = 40 m
3/ha


Minimum required volume for extended 


detention for wet ponds.


A =  14.431 ha. Area of drainage basin.


577                m3
Minimum extended detention storage.


Vreq = 11,352           m
3


Volume required for stormwater quantity.


Vextr = Vreq * 0.25 = 2,838             m
3 Recommended extended detention storage 


from Table 4.6 SWMPDM.


At (m2
) Ab (m


2
) Height (m)


Volume 


(m
3
) 210.11m to 209.51m


Vext₁ 4211 2989 0.6 2150 Extended detention volume


Vext₂ 2464 1832 0.6 1284


Vextt 3434 Total extended detention storage provided.


3,434          ≥ 577           


Volume Required For Permanent Pool Storage:


Vrperm = Vqreq ‐ Vext


Vrperm =  1,510          m
3


Required permanent pool storage.


Therefore the detention storage 


provided is adequate.


𝑉௤௥௘௤ ൌ 𝑉௤௛௔  ∗ 𝐴 ൌ


𝑉௘௫௧ ൌ 𝑉௤௘௫௧  ∗ 𝐴 =


𝑉௘௫௧௧  ൒  𝑉௘௫௧ = 







E19‐127 RIDGE FARMS


2461 COUNTY ROAD 31


Phase 1 and 2


File:E19127 SWM.xlsx


Date: 4/8/2021


Volume Of Permanent Pool Storage:


At (m
2
) Ab (m


2
) Height (m)


Volume 


(m
3
) 209.510m to 208.310m


Vpp₁ 2989 1807 0.6 1424 Volume of permanent pool


Vpp₂ 1339 649 0.6 584


Vpp₃ 1832 688 1.2 1457


Vtot 3465 Total volume of permanent pool provided.


3,465             ≥ 1,510  


Volume Summary:


Volume for Permanent Pool (Below the Outlet Pipe)


Vrperm =  1,510             m
3


Required permanent pool volume.


Vtot =  3,465             m
3


Actual permanent pool volume.


Volume for Quality Live Storage (LWL to QWL)


Vext =  577                m
3


Required live storage volume.


Vextt =  3,434             m
3


Actual live storage volume.


Volume for Quantity Live Storage (LWL to HWL)


Vreq =  11,352           m
3


Required live storage volume.


Vtotal = 22,931           m
3


Actual provided live storage volume at 0.300m 


freeboard.


Total Volume of Pond


Vrtot = Vreq + Vrperm =


Vrtot =  12,862           m
3


Required total pond volume.


Vtotals = 26,396           m
3


Actual total pond volume.


Therefore the volume of quality 


storage is adequate.


Therefore the total volume available 


for quality and quantity storage is 


sufficient.


𝑉௧௢௧  ൒  𝑉௥௣௘௥௠
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APPENDIX “C” 
 


PHASE 1 PIPE CALCULATIONS 
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General
  
MTO will require a draft copy of the Municipal Site Plan Agreement referencing all
final plans and reports for review and approval as a condition of consideration of MTO
permits. 
 
Please feel free to contact me directly should you have any questions or concerns.
 
Regards,
 
 
Ryan Mentley
Corridor Management Planner
Highway Corridor Management Section
Ministry of Transportation
659 Exeter Road, London ON, N6E 1L3
Tel: (519) 878-4026
Fax: (519) 873-4228
Ryan.Mentley@Ontario.ca
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