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1.0 INTRODUCTION AND BACKGROUND 
 

Georgian Escapes Inc. is proposing to develop five (5) rental cottages on the north part of the Lot 
at 505153 Grey Road 1 in the Township of Georgian Bluffs as shown on Figure 1.1.  The lot is 
approximately 1.35 ha and has an old original log cottage on the south part of the lot.   
 
The water supply for the rental cottages will be pumped from a new shore well and treated for 
domestic water supply.  The sewage from the five (5) rental cottages will be collected by low 
pressure sewer to discharge into a concrete septic tank, then into a Class IV system for treatment. 
 
The cottages will be accessed from Grey County Road 1 through one entrance and an on-site 
service road. 
 
The existing conditions and proposed severance are shown on Figure 1.2. 
 
A typical drawing of a proposed rental cottage is shown on Figure 1.3 and 1.4. 
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2.0 WATER SUPPLY FROM GEORGIAN BAY (SHORE WELL) 
 

2.1  Design Water Supply for Five (5) Rental Cottages 
 
Average Domestic Water Demands 
5 Two Bedroom Cottages @ 1,375 L/day 
(assuming sewage flow generation is 80% of water supply). 
5 × 1,375 L/day = 6,875 L/day 
Total Average Domestic Water Demands = 6,875 L/day 
 
The maximum day factor for small systems is taken as 9.5 based on the MOE Design Guidelines 
for Drinking Water Systems. 
 
Therefore, the maximum day water demand = 
(9.5)(6,875) = 65,313 L/day 
= 45.4 L/min (9.9 Igpm) 
 
The estimated peak hour factor is 14.3 times the average domestic water demand. 
 
Therefore, the peak hour water demand = 
(14.3 × 6,875) / 24 = 4,096 L/hour 
= 68.3 L/min 
= 15.0 Igpm 
 
Outdoor Water Use 
Five (5) Rental Cottages 
25% using an outdoor tap at any one time @ 20 L/min for an hour per day. 
Outdoor water use = 
 (0.25)(5)(20)(60) = 1,500 L/hour 
= 25 L/min 
= 5.5 Igpm 
 
Summary of Water Demands 

Condition Flow 
Average Day 6,875 L/day (4.8 L/min) 
Maximum Day 65,313 L/day (45.4 L/min) 
Peak Hour 4,096 L/hour (68.3 L/min) 
Outdoor Use 1,500 L/hour (25 L/min) 
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Therefore, the water supply system needs to provide a raw water flow of: 
68.3 L/min + 25 L/min = 93.3 L/min 
Say 95 L/min (21 Igpm) 
 
2.2 Shore Well 

 
It is proposed to install a shore well near Georgian Bay located as shown on Figure 2.1.  The 
construction of the shore well is to be carried out as shown on Figure 2.2.  The shore well is to 
use 2 submersible pumps (one standby) each with a rated capacity of 95 L/min (21 Igpm). 
 
When the shore well is installed as per Figure 2.2, the capacity of the shore well to produce raw 
water is to be pump tested at 130 L/min for 2 hours to check the capacity of the shore well.  The 
water quality in the bedrock at the Georgian Bay shore can be different than the water quality of 
Georgian Bay, therefore a chemical and bacterial analysis is to be carried out on the water supply.  
A picture of the existing area to install the shore well is shown on Figure 2.3. 
 
2.3 Raw Water Pipeline 
A raw water pipeline is to be constructed from the shore well to each household as shown on 
Figure 2.1. The raw water pipeline is to be PVC 62.5 mm inside diameter (2.5 inches).  The 
electrical controls for the operation of the raw water submersible pumps are to be located at shore 
well location. The operational pressure range is to be 310 kPa (45 psi) to 448 kPa (65 psi) at the 
cottages.   
 
2.4 Water Treatment Plant At Each Household 
The water treatment system at each cottage shall be comprised of the following: 

1) 5 micron cartridge filter to remove particles in the raw water 
 

2) 1 micron cartridge filter to further remove particles in the raw water 
 

3) Carbon cartridge filter to reduce any taste or odour problems in the water 
 

4) NSF rated UV disinfection to kill bacteria, giardia cysts and cryptosporidium.   
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Figure 2.3 

Picture of Existing Area for Installation of Shore Well 
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3.0 WASTEWATER TREATMENT & COLLECTION OF SEWAGE 
 

3.1 Design Sewage Flow  
It is proposed to develop five (5) individual rental cottages on the north half of the property at 
505153 Grey Road 1 in the Township of Georgian Bluffs. There are to be 5 two-bedroom cottages. 
The calculation for daily sewage flows from each individual cottage is shown in Appendix A. The 
daily sewage flow for a 2 bedroom cottage is 1,100 L/day.  The total daily sewage flow is: 

5 (2 bedroom cottages) = 5 x 1,100 = 5,500 L/day 
Total= 5,500 L/day. 

 
3.2 Sewage Treatment  
Sewage Treatment is proposed to be provided by employing a Wastewater Level 4 Treatment 
System and Disposal of Effluent in Shallow Buried Trenches (SBT). 
 
It is proposed to have a Level 4 treatment system (Waterloo Biofilter or Peat Moss Biofilter) to 
treat the sewage before it is discharged to a shallow buried trench system.  There will be a 
pumping system after the Level 4 treatment system to pump treated sewage to the pressurized 
distribution pipes in the shallow buried trench system, as shown on Figures 19-041-A1 and 19-
041-A2 in Appendix A.  
 
The percolation time of the imported sand for the shallow buried trench will be 1 < T ≤ 20 
minutes/cm.  Therefore the length of pressurized distribution pipe in the shallow buried trench is 
calculated as follows: 
 
Q/75 = 9,500 ÷ 75 = 126.7 metres 
   
Shallow buried trench leaching beds will be required as shown schematically on Figures 3.1 and 
3.2 
 
The shallow buried trench system would include a Level 4 treatment system such as a Waterloo 
Biofilter or Peat Moss Biofilter.  The design conceptual is shown on drawings which includes a 
plan view and cross-section view.  The proposed shallow buried trenches will require installation 
of a retaining wall to provide a flat area where SBT pipes will be installed. Figures 3.1 and 3.2 
show the location of sewage infrastructure and cross-sections through the septic tanks and SBT 
pipes. 
 
3.3 Wastewater Collection System 

 
The wastewater (sewage) will be collected by way of a gravity sewer discharging into a single 
18,200 L (4,000 gal.) septic tank. 
 
The proposed septic tank size has been determined by calculating the 5,500 L/day of sewage 
flows multiplied by 2.5 as a safety factor (O.B.C. only requires a multiplication of 2). 
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4.0 ACCESS ROAD TO RENTAL COTTAGES 
 

It is understood from the Grey County roads department that only one entrance is allowed from 
Grey County Road 1.  At present there is an existing entrance road to the existing property.  Only 
one entrance would be allowed to service the proposed rental property and the proposed severed 
lot to the south.  Since only one entrance is allowed, the access road to the rental cottages will 
need a turn-around or hammerhead at end of the service road to the cottages.  The access road 
is to be 5 m in width and constructed with 300 mm of granular B and 150 mm of granular A, as 
shown on Figure 3.1.  A reduced setback from the centerline of County Road 1 of 16 m is 
proposed with no structures in this 16 m setback, as shown on Figure 3.1. 
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5.0 SLOPE STABILITY 
 

The Grey Sauble Conservation Authority requested a letter of opinion regarding the slope stability 
at the site.  Four (4) test holes were dug on the slope and a summary of the test hole logs is 
provided in Appendix B.  The locations of the test holes are shown on Figure 2.1.  Bedrock was 
found (shale and dolostone) in two of the four test holes. 
 
A review of the slope stability on the site was carried out by GEI Consultants Canada Inc. (GEI 
Consultants) and the results were provided in a March 3, 2025 letter to Georgian Escapes Ltd.  A 
copy of that letter is provided in Appendix D.  The letter indicated that there was a low potential 
for slope instability, and concluded that based on the existing slope conditions, and provided that 
the proposed excavation for the access roadway and site development is directed within the 
proposed limits, the proposed development is not expected to negatively impact the slope stability 
within the subject area. 
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6.0 STORMWATER ASSESSMENT FOR COTTAGE DEVELOPMENT 
 

6.1 Extension of Grey Road 1 Culvert Under Proposed Access Road  
Currently there is a 525 mm diameter culvert under Grey Road 1 that conveys runoff from west 
of the road to the subject property on the east side of the road. The runoff traverses the subject 
property and outlets to Georgian Bay. The culvert is located approximately 15 m south of the most 
southerly proposed cottage. 
  
The existing culvert collects runoff from the roadside ditches on the west side of Grey Road 1 
extending to the north and south. The ditch extending to the north is approximately 84 m long with 
a slope of 1.5% and a drainage area of 2.66 ha. The ditch extending to the south is approximately 
53 m long with a slope of 0.3% and a drainage area of 1.36 ha. Therefore, the total drainage area 
to the existing culvert is 4.02 ha with a percent impervious area of 1.2% and an overall CN of 
70.3.   
 
As per Section 5.0, an access road to the subject property is proposed in accordance with Figure 
3.1. A culvert will need to be installed under the proposed access road to convey the runoff from 
the existing culvert to Georgian Bay. The new culvert will also collect runoff from the roadside 
ditch on the west side of the proposed access road. The additional catchment area to the new 
culvert will be 0.28 ha with a percent impervious area of 71% and an overall CN of 87.  
 
The existing and proposed culverts as well as their accompanying ditches and drainage areas 
are shown on Figure 6.1. 
 
The existing and proposed culverts (and their drainage areas) were modelled using MIDUSS 
version 2.25 software. Modelling indicates that the regional Timmins storm results in the highest 
peak flows at the culverts (when compared to the 1:100-year storm), therefore, the Timmins storm 
was used as the regulatory storm for this property.  
 
The model indicates that the peak runoff flow through the existing culvert is 0.25 m3/s and the 
existing culvert has a capacity of 0.28 m3/s. Therefore, the existing culvert can pass the peak 
runoff flow. Further, the peak flow through the new culvert would be 0.26 m3/s. If the new culvert 
was 600 mm diameter with a length of 12 m and a slope of 2.5% it would have a capacity of 0.53 
m3/s and easily convey the peak runoff flow.  
 
At the outlet of the proposed culvert the runoff would be conveyed to Georgian Bay via a ditch. 
Due to the severe slope in this area the ditch would have a slope of approximately 30% over 24 
m. Modelling indicates that if this ditch had a base width of 0.5 m and 3:1 side slopes the water 
depth would be 0.11 m when conveying the peak flow of 0.26 m3/s. Due to the severe slope of 
this ditch the model indicates the flow velocity could reach 2.83 m/s. It is recommended that this 
ditch be lined with a minimum of 250 mm diameter stone to avoid erosion.  
 
The complete model output file for analysis of the existing and proposed culverts is provided in 
Appendix E. 
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6.2 Pre-Development vs. Post-Development Runoff 
 

For evaluation of stormwater runoff, the development area was considered to be the land from 
the proposed access road to the bay as shown on Figure 6.1 as DA-5. This area is approximately 
0.59 ha with a slope of 30%. Currently this area is forest and has a percent impervious of 0% with 
an estimated CN of 70. The proposed development will increase the percent impervious to 25% 
and the CN to 77. The development would have no impact on the remaining drainage area 
parameters. 
 
The stormwater runoff was modelled for the pre and post development scenarios using MIDUSS 
2.25 software. The model indicates that the pre-development peak runoff flow is 0.041 m3/s and 
the post-development is 0.046 m3/s. This is a 12% increase.  
 
The complete model output file for pre-development versus post development runoff is provided 
in Appendix E. 
 
It is proposed to allow the runoff from the development to flow overland to Georgian Bay similar 
to the runoff from the existing land. The minor increase in peak runoff is not expected to have an 
appreciable impact on erosion or flooding. 
 
6.3 Post-Development Runoff Quality 

 
The runoff from each cottage property would be routed to flow overland across the grass backyard 
of said property (approximately 8 m). The runoff would then flow overland across approximately 
20 m of forested area before reaching Georgian Bay.  
 
The overland flow across grass and forested area is expected to provide TSS (total suspended 
solids) removal for the minor increase in runoff from impervious lands.  
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7.0 CONCLUSIONS 
 

The following is concluded from the assessment of water supply, sewage treatment, stormwater 
and access road for the five (5) rental cottages.   
 
1) The five (5) rental cottages can be serviced by raw water supply from a shore well and water 

treatment of raw water by cartridge filters, UV disinfection and chlorination at each cottage. 
 

2) Sewage from the rental cottages can be serviced by way of gravity sewer discharging to 
one (1) 18,200 Litre concrete holding tanks. Septic tank effluent can be further treated and 
discharged by employing Class IV treatment system and shallow buried trench. 
 

3) The stormwater assessment determined that the existing culvert on Grey Road 1 and the 
proposed 600 mm ø culvert on the access road will adequately convey the peak regional 
storm runoff.  The proposed backyard grass and the natural existing forest cover will provide 
treatment of the quality of stormwater runoff.  The outlet ditch from the on-site culvert is 
proposed to be rip-rapped to the shore stones at the Georgian Bay shore to reduce erosion. 
 

 
Respectfully Submitted, 

 
GSS ENGINEERING CONSULTANTS LTD. 
 
 
 
 
______________________________ 
Rakesh Sharma, P. Eng., Secretary Treasurer 
Designated Consulting Engineer 

 
RS/TDL/mg 
 

 

     



APPENDIX A 

Class 4 System Design Calculations for 2-Bedroom Rental Cottages

Figure 19-041-A1 Rental Cottage Development 
Sewage Dispersal Bed – Plan View 

Figure 19-041-A2 Cross-Sections for Level 4 Treatment System & Shallow 
Buried Trenches 



                                                TABLE 1 
CLASS 4 SYSTEM DESIGN CALCULATIONS 
“Classic” Absorption Trench or Filter Bed 

July 2, 2024 
19-041 

 

 

To be submitted with application package 

DAILY SEWAGE FLOW CALCULATION 
 

2 Bedroom Rental Cottage 
 

Based on Hydraulic Loads for Number of Bedrooms and the greater of Fixtures or Floor Area. 
 

 
FLOOR AREA 

Proposed 
 

m2 

Existing m2 

Total Finished 
Footprint: m2 

To convert ft2 to m2 
multiply ft2 by 0.093 

 
 
 
 
 
 
 
 

 
Residential Occupancy Final Project Design (Q) in L Total 

1 Bedroom  750  
2 Bedrooms  1100 1,100 
3 Bedrooms  1600  
4 Bedrooms  2000  
5 Bedrooms  2500  
PLUS Additional Flow For:    
Each Bedroom over 5  500  
OR *    
Floor Space for each 10m2 over 200 m2 up to 400 m2  100  
Floor Space for each 10m2 over 400 m2 up to 600 m2  75  
Floor Space for each 10m2 over 600 m2  50  
OR *    
Each fixture unit over 20 fixture units  50  

Add units in last column *  

 

Total Daily Design Flow (Q) = 1,100 
*NOTE: Where you need to do multiple calculations, signified by the “OR” in the table, do the calculation for daily sewage 
flow based on bedrooms first, then use the largest additional flow calculation added to the bedroom calculation to 
determine the Total Daily Sewage Flow (Q) 

 

 
TOTAL DAILY DESIGN SEWAGE FLOW (Q) = _____1,100 Litres 

FIXTURES 

Plumbing Fixture 
Description 

Total # of 
Fixtures in Final 
Project Design 

Unit 
Total # of 
Fixture 
Units 

Bathroom Group 
(includes toilet, sink and 
bathtub and/or shower) 

1 x 6 = 6 

Toilet (alone)  x 4 =  
Washbasin  x 1.5 =  
Bathtub or Shower  x 1.5 =  
Kitchen Sink 1 x 1.5 = 1.5 
Bar Sink  x 1.5 =  
Dishwasher  Add       1 x 1.5 = 1.5 
Washing Machine  Add       1 x 1.5 = 1.5 
Bidet  x 1 =  
Laundry Tub  Add       1 x 1.5 = 1.5 
Other    

Add units in last column  

Total Fixture Units = 12.0 
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APPENDIX B 

 

Summary of Test Hole Logs 

 

 

 

 

 

 

  









 

 

 

 

 

 

 

 

APPENDIX C 

 

CT Values for Inactivation of  

Viruses by Free Chlorine 
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APPENDIX D 

 

Letter of Opinion on Slope Stability 

From GEI Consultants Canada Ltd. (March 3, 2025) 

 

 

  













 

 

 

 

 

 

 

 

APPENDIX E 

 

Stormwater Modelling Results 
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II 

31 

II 32

Evaluation of Existing and Proposed Culverts 

MIDUSS Output ----------------------------------------------->"
MIDUSS version Version 2.25 rev. 473" 
MIDUSS created February 7, 2010" 

10 Units used: ie METRIC" 
Job folder: C:\Users\GSS-CAD-LAPTOP-2\Documents" 
Output filename: 19-041 Timmins.out" 
Licensee name: GSS" 
Company GSS Engineering" 
Date & Time last used: 2024-08-23 at 9:22:33 AM"

TIME PARAMETERS"

60.000 Time Step" 
720.000 Max. Storm length" 

1500.000 Max. Hydrograph" 
STORM Mass Curve" 

3 Mass Curve" 
193.000 Rainfall depth" 
720.000 Duration" 

41 C:\Program Files (x86)\MIDUSS\Timmins.mrd TIMMINS (Ontario) 
Regional storm" 

II 33 
II 

II 

II 

II 

II 

II 

II 

II 

II 

Maximum intensity 
Total depth 

43.000 
193.000 

mm/hr" 
mm" 

6 500hyd Hydrograph extension used in this file" 
CATCHMENT 1" 

1 Triangular SCS" 
1 Equal length" 
1 SCS method" 
1 

1.100 

2.660 

315.800 

15.200 

2.631 

315.800 

15.200 

0.029 

315.800 

15.200 

0.250 

70.000 

0.578 

0.100 

10.886 

0.015 

98.000 

0.867 

0.100 

0.518 

No description" 
% Impervious" 
Total Area" 
Flow length" 
Overland Slope" 
Pervious Area" 
Pervious length" 
Pervious slope" 
Impervious Area" 
Impervious length" 
Impervious slope" 
Pervious Manning 'n'" 
Pervious SCS Curve No." 
Pervious Runoff coefficient" 
Pervious Ia/S coefficient" 
Pervious Initial abst raction" 
Impe rvious Manning 'n'" 
Impe rvious SCS Cu rve No." 
Impe rvious Runoff coefficient" 
Impe rvious Ia/S coefficient" 
Impe rvious Initial abstraction" 

0.166 0.000 0.000 

Catchment 1 
Su rface Area 

Pe rvious 
2.631 

0.000 c.m/sec" 
Impervious Total Area " 
0.029 2.660 hectare" 



Time of concentration 43.943 6.955 43.336 minutes" 

Time to Centroid 527.783 413. 777 525. 913 minutes" 

Ra inf all depth 193.000 193.000 193.000 mm" 

Rainfall volume 5077. 33 56.47 5133. 80 c.m"

Rainfall losses 81.419 25.656 80.806 mm"

Runoff depth 111.581 167.344 112.194 mm"

Runoff volume 2935.40 48.96 2984.37 c.m"

Runoff coefficient 0.578 0.867 0.581

Maximum flow 0.164 0.003 0.166 c.m/sec"
II 

40 HYDROGRAPH Add Runoff " 

4 Add Runoff " 
0.166 0.166 0.000 0.000" 

II 33 CATCHMENT 2" 

1 Triangular SCS"

1 Equal length" 

1 SCS method" 

2 No description" 

1.200 % Impervious" 
" 

1.360 Total Area" 

255.000 Flow length" 
16.600 Overland Slope" 

1.344 Pervious Area" 

255.000 Pervious length" 

16.600 Pervious slope" 

0.016 Impervious Area" 

255.000 Impervious length" 
II 

16.600 Impervious slope" 

0.250 Pervious Manning •n I II 

70.000 Pervious SCS Curve No." 

0.576 Pervious Runoff coefficient" 

0.100 Pervious Ia/S coefficient" 

10.886 Pervious Initial abstraction" 
0.015 Impervious Manning I

n

t II 

98.000 Impervious SCS Curve No." 

0.845 Impervious Runoff coefficient" 
II 

0.100 Impervious Ia/S coefficient" 

0.518 Impervious Initial abstraction" 

0.082 0.166 0.000 0.000 c.m/sec" 

Catchment 2 Pervious Impervious Total Area " 
II Surface Area 1.344 0.016 1.360 hectare" 

Time of concentration 37.643 5.958 37.088 minutes" 

Time to Centroid 520.152 411.190 518.243 minutes" 

Ra inf all depth 193.000 193.000 193.000 mm" 

Rainfall volume 2593.30 31.50 2624.80 c.m"
" Rainfall losses 81.885 29.868 81.261 mm"

Runoff depth 111.115 163 .132 111. 739 mm"

Runoff volume 1493.03 26.62 1519.65 c.m"

Runoff coefficient 0.576 0.845 0.579 

Maximum flow 0.082 0.002 0.082 c.m/sec"

l II 40 HYDROGRAPH Add Runoff " 



II 51 

II 53 

II 

II 

40 

II 33 
II 

II 

II 

II 

4 Add Runoff " 
0.082 0.248 0.000 

PIPE DESIGN" 
0.000" 

0.248 Current peak flow c.m/sec"
0.024 
0.525 
1.400 

15.00 
0.000 

7.807 

0.000 

0.500 

30.000 

0.608 

19.780 

1 

Manning 'n'" 
Diameter metre" 
Gradient %" 

Depth of flow 
Velocity 
Pipe capacity 
Critical depth 
ROUTE Pipe Route 15" 

/ 

Capacity of Existing Culvert 

0.390 metre" 
1.441 /sec" 
0. 276 c.m/sec"
0.337 metre"

Pipe Route 15 Reach length 
X-factor <= 0.5"

( metre)" 

K-lag ( seconds)"
Default(0) or user spec.(1) values used"
X-factor <= 0.5"
K-lag ( seconds)"
Beta weighting factor" Peak Runoff Flow Through Existing Routing time step ( seconds)" _ � Culvert Under Grey Road 1 
No. of sub-reaches" � 

Peak outflow 0. 248 c.m/sec"
0.082 0.248 0.248 0.000 c.m/sec" 

HYDROGRAPH Next link " 
5 Next link " 

0.082 0.248 
CATCHMENT 3" 

0.248 

1 Triangular SCS" 
1 Equal length" 
1 SCS method" 
3 

65.500 

0.120 

14.800 

14.800 

0.041 

14.800 

14.800 

0.079 

14.800 

14.800 

0.250 

60.000 

0.419 

0.100 

16.933 
0.015 

98.000 

0.855 

0.100 

No description" 
% Impervious" 
Total Area" 
Flow length" 
Overland Slope" 
Pervious Area" 
Pervious length" 
Pervious slope" 
Impervious Area" 
Impervious length" 
Impervious slope" 
Pervious Manning 'n'" 
Pervious SCS Curve No." 
Pervious Runoff coefficient" 
Pervious Ia/S coefficient" 
Pervious Initial abstraction" 
Impervious Manning 'n'" 
Impervious SCS Curve No." 
Impervious Runoff coefficient" 
Impervious Ia/5 coefficient" 

0.000" 



II 

II 

II 

40 

II 

33 
II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

0.518 Impervious Initial abstraction" 

0.011 0.248 0.248 

Catchment 3 

Surface Area 

Time of concentration 

Time to Centroid 

Rainfall depth 

Rainfall volume 

Rainfall losses 

Runoff depth 

Runoff volume 

Runoff coefficient 

Maximum flow 

Pervious 

0.041 

7.807 

501.692 

193.000 

79.90 

112.038 

80.962 

33.52 

0.419 

0.002 

HYDROGRAPH Add Runoff " 

4 Add Runoff " 

0.011 0.253 

CATCHMENT 4" 

0.248 

1 Triangular SCS" 

1 Equal length" 

1 SCS method" 

4 

75.300 

0.160 

15.500 

11.200 

0.040 

15.500 

11.200 

0.120 

15.500 

11. 200

0.250 

60.000 

0.427 

0.100 

16.933 

0.015 

98.000 

0.853 

0.100 

0.518 

No description" 

% Impervious" 

Total Area" 

Flow length" 

Overland Slope" 

Pervious Area" 

Pervious length" 

Pervious slope" 

Impervious Area" 

Impervious length" 

Impervious slope" 

Pervious Manning 'n'" 

Pervious SCS Curve No." 

Pervious Runoff coefficient" 

Pervious Ia/S coefficient" 

Pervious Initial abstraction" 

Impervious 

Impervious 

Impervious 

Impervious 

Impervious 

0.015 

Catchment 4 

Surface Area 

Manning 'n'" 

SCS Curve No." 

Runoff coefficient" 

Ia/S coefficient" 

Initial abstraction" 

0.253 0.248 

Pervious 

0.040 

Time of concentration 

Time to Centroid 

Rainfall depth 

Rainfall volume 

Rainfall losses 

8. 726

503.949 

193.000 

76.27 

110.521 

82.479 Runoff depth 

0.000 c.m/sec" 

Impervious Total Area " 

0.079 0.120 hectare" 

1.118 

406.696 

193.000 

151.70 

27.947 

165.053 

129.73 

0.855 

0.008 

0.000" 

2.491 

426.200 

193.000 

231. 60

56.959 

136.041 

163.25 

0.705 

0.011 

minutes" 

minutes" 

mm" 

c.m"

mm"

mm"

c.m"

c.m/sec"

0.000 c.m/sec" 

Impervious Total Area " 

0.120 0.160 hectare" 

1.249 2.305 minutes" 

406.709 

193.000 

232.53 

28.382 

164.618 

420.434 

193.000 

308.80 

48.670 

144.330 

minutes" 

mm" 

c.m"

mm"

mm"



It 

"40 

" 51 

"53 

"40 

"52 

It 

It 

" 

" 53 

Runoff volume 32.60 198.33 230.93 c.m"
Runoff coefficient 0.427 0.853 0.748 
Maximum flow 0.002 0.013 0.015 c.m/sec"
HYDROGRAPH Add Runoff " 

4 Add Runoff " 
0.015 0.260 0.248 0.000" 

PIPE DESIGN" 
c.m/sec"0.260 Current peak flow 

0.024 Manning 'n'" 
0.600 Diameter metre" 
2.500 Gradient %" 

Depth of flow 
Velocity 
Pipe capacity 
Critical depth 

/4 Capacity of Proposed Culvert 

0.298 re" 
1.855 ec" 
0.526 c.m/sec"

ROUTE Pipe Route 12" 
0.332 metre"

12.00 Pipe Route 12 Reach length ( metre)" 
0.208 X-factor <= 0.5"
4.851 K-lag ( seconds)"
0.000 Default(0) or user spec.(1) values used" 
0.500 X-factor <= 0.5"

30.000 K-lag ( seconds)"
0. 500 Beta weighting factor" Peak Runoff Flow Through Proposec 

7. 676 Routing time step ( seconds)" / Culvert Under Access Road

1 No. of sub-reaches" k;' 
Peak outflow 0.260 c.m/sec"

0.015 0.260 0.260 0.000 c.m/sec" 
HYDROGRAPH Next link" 

5 Next link " 

0.260 
0.035 

0. 
0.500 
3.000 
3.000 
0.150 

30.000 

24.00 

0.496 

6.369 

0.000 

0.500 

30.000 

0.015 0.260 
CHANNEL DESIGN" 

0.260 0.000" 

Current peak flow c.m/sec" 
Manning 'n'" 
Cross-section type: 0=trapezoidal; l=general" 
Basewidth metre" 
Left bank slope" 
Right bank slope" 
Channel depth 
Gradient %" 

Depth of flow 
Velocity 
Channel capacity 
Critical depth 

metre" 

ROUTE Channel Route 24" 

I 
Depth of Flow in Outlet Ditch 

0.111 metre" 
2.826< m/sec" 
0.475 c.m/sec- Velocity of Flow in Outlet Ditch

0.205 metre" 

Channel Route 24 Reach length 
X-facto r <= 0.5"

( metre)" 

K-lag ( seconds)"
Default(0) o r user spec.(1) values used"
X-facto r <= 0.5"
K-lag ( seconds)"



II 

II 

0.500 Beta weighting factor" 

6.417 Routing time step ( seconds)" 

1 No. of sub-reaches" 

Peak outflow 0.260 

0.015 0.260 0.260 

c.m/sec"

0.000 c.m/sec" 
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Pre-Development vs. Post Development Runoff 

MIDUSS Output---- ------------------------------------------->" 
MIDUSS version Version 2.25 rev. 473" 
MIDUSS created February 7, 2010" 

10 Units used: ie METRIC" 
Job folder: C:\Users\GSS-CAD-LAPTOP-2\Documents" 
Output filename: 19-041 DAS.out"
Licensee name: GSS" 
Company GSS Engineering" 
Date & Time last used: 2024-08-19 at 4:38:04 PM" 

TIME PARAMETERS" 
60.000 Time Step" 

720.000 Max. Storm length" 
1500.000 Max. Hydrograph" 

STORM Mass Curve" 
3 Mass Curve" 

193.000 Rainfall depth" 
720.000 Duration" 

41 (:\Program Files (x86)\MIDUSS\Timmins.mrd TIMMINS (Ontario) 
Regional storm" 

II 33 

II 

II 

II 

II 

II 

II 

Maximum intensity 
Total depth 

43.000 
193.000 

mm/hr" 
mm" 

6 500hyd Hydrograph extension used in this file" 
CATCHMENT 101" � 

1 Triangular SCS" 
1 Equal length" 

Pre-Development Drainage Area 

1 SCS method" 
101 PRE" 

0.000 

0.590 

26.500 

30.000 

0.590 

26.500 

30.000 

0.000 

26.500 

30.000 

0.250 

70.000 

0.539 

0.100 

10.886 

0.015 

98.000 

0.000 

0.100 

0.518 

% Impervious" 
Total Area" 
Flow length" 
Overland Slope" 
Pervious Area" 
Pervious length" 
Pervious slope" 
Impervious Area" 
Impervious length" 
Impervious slope" 
Pervious Manning 'n'" 
Pervious SCS Curve No." 
Pervious Runoff coefficient" 
Pervious Ia/5 coefficient" 
Per vious Initial abstraction" 
Impervious 
Impervious 
Impervious 
Impervious 
Impervious 

0.041 

Catchment 101 
Surface Area 

Manning 'n'" 
SCS Curve No." 
Runoff coefficient" 
Ia/S coefficient" 
Initial abstraction" 

0.000 0.000 

Pe rvious 
0.590 

0.000 c.m/sec" 
Impe rvious Total Area " 
0.000 0.590 hectare" 
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II 

II 

II 

II 

II 

II 

Time of concentration 8.102 

Time to Centroid 485.347 

Rainfall depth 193.000 

Rainfall volume 1138.70 

Rainfall losses 89.024 

Runoff depth 103.976 

Runoff volume 613.46 

Runoff coefficient 0.539 

Maximum flow 0.041 

HYDROGRAPH Add Runoff " 
4 Add Runoff " 

0.041 0.041 0.000 

1.282 

0.000 

193.000 

0.00 

193.000 

0.000 

0.00 

0.000 

0.000 

0.000" 

8.102 minutes" 
485.347 minutes" 
193.000 mm" 
1138. 70 c.m" 
89.024 mm" 
103.976 mm" 
613.46 c.m"
0.539 
0.041 c.m/sec"

CATCHMENT i02" '-.__ 
1 Triangular SCS � Pos_t Development

1 Equal length" Drainage Area 

\ Pre-Development 
Peak Runoff 

1 SCS method" 
102 POST" 

25.000 
0.590 

26.500 

3

0.000 
0.442 

26.500 
30.000 
0.147 

26.500 
30.000 
0.250 

70.000 
0.539 

% Impervious" 
Total Area" 
Flow length" 
Overland Slope" 
Pervious Area" 
Pervious length" 
Pervious slope" 
Impervious Area" 
Impervious length" 
Impervious slope" 
Pervious Manning 'n'" 
Pervious SCS Curve No." 
Pervious Runoff coefficient" 

0.100 Pervious Ia/S coefficient" 
10.886 

0.015 

98.000 

0.852 

0.100 

0.518 

Pervious Initial abstraction" 
Impervious Manning 'n'" 
Impervious SCS Curve No." 
Impervious Runoff coefficient" 
Impervious Ia/S coefficient" 
Impervious Initial abstraction" 

0.046 0.041 0.000 

Catchment 102 
Surface Area 
Time of concentration 
Time to Centroid 
Rainfall depth 
Rainfall volume 
Rainfall losses 
Runoff depth 
Runoff volume 
Runoff coefficient 
Maximum flow 

Pervious 
0.442 

8.102 
485.347 
193.000 
854.02 
89.024 
103.976 
460.09 
0.539 
0.031 

0.000 c.m/sec" 
Impervious Total Area " 
0.147 0.590 hectare" 
1.282 
406. 712
193.000 
284.67 
28.491 
164.509 
242.65 
0.852 
0.016 

5.747 
458.195 
193.000 
1138.70 
73.891 
119.109 
702.74 
0.617 
0.046 

\ 

minutes" 
minutes" 
mm" 
c.m"
mm"
mm"
c.m"

c.m/sec"

Post Development Peak Runoff 
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