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Dear Mr. Davenport: 

Re: Hydrogeologic Update Letter 
Proposed Residential Development 
343622 Church Side Road East 
Owen Sound, ON  

The following letter presents an update of the hydrogeological assessment report prepared by GHD 

Limited (GHD) of a proposed residential development at the above noted property (the Site).  The 

original hydrogeological report was dated July 4, 2017.  The purpose of this update letter is to assess 

potential hydrogeological impacts due to a change in the servicing and the number of lots to be 

developed.  The previous hydrogeological report was prepared to assess a proposed residential 

development on municipal water and private septic services.   

A new site plan was forwarded to GHD by Mr. Davenport and is provided in the Enclosures of this 

update letter.  The plan shows 20 lots and will be supported by municipal water and municipal sewer 

services at this time.  The area of the Site has also been reduced from 19.87 hectares (ha) to 18.03 

ha.   

Based upon the new proposed residential development on municipal services, there will be no impact 

to groundwater from a water usage perspective as there will be no water wells and there will be no 

impact to groundwater from a water quality perspective as there will be no septic systems or nitrate 

impacts. 

GHD re-calculated the water balance to evaluate if pre-development infiltration can be maintained 

after construction of the development.  The detailed water balance calculations are provided in 

Appendix A.  The calculations indicate that the pre-development infiltration is nearly 21,000 m3/year 

for the Site.  Post-development calculations include 20 homes / garages covering a roof top area of 

about 330 square metres (~3500 square feet) per house for a total of nearly 0.67 ha; asphalt roads 

covering about 0.68 ha; and vegetated areas (includes lawn, forest and pasture areas) covering about 

16.68 ha.  The calculations indicate that without infiltration of rooftop runoff that there would be an 

infiltration deficit of 680 m3/year.  Based upon the 20 roof tops, about 11.5% of the roof top runoff from 

each home would need to be infiltrated to meet pre-development values.   
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Provided that roof top runoff is directed via downspouts to sodded yards, it is our opinion that pre-

development infiltration will be maintained using this low impact development (LID) strategy.  LID 

manuals indicate that the infiltration of 25% of the roof runoff in low permeability soils is an acceptable 

value to consider.  If 25% of the roof runoff is infiltrated, a surplus of infiltration compared to pre-

development values will result.    

It is our professional opinion that the Site can support a 20 lot plan of subdivision based upon 

municipal water and sewer servicing.  The water balance is maintained for the 20 proposed lots.    

We trust that this letter report meets with your immediate requirements.  Should you have any questions, 

please contact our office. 

Sincerely, 

GHD 

 

 

 

Robert Neck, M.Eng., P.Geo. (Limited) 

 

 

 

 

Nyle McIlveen, P.Eng. 

/BN/nmc/01 
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Enclosures 
Site Plan (provided by M.J. Davenport) 

 
  





GHD | Hydrogeological Update Letter, 343622 Church Side Road East, Owen Sound, Ontario | 11139278(21) 

Appendix A 
Water Balance Calculations 

 
  



Appendix A.1
Water Budget (Thornthwaite Method) - Average Values*

Owen Sound MOE (1981 - 2010) Elevation: 178.9 masl Distance Away: 8.6 km south

Month Mean Heat Potential Daylight Adjusted Total Surplus Deficit
Temperature Index ET Correction ET Precipitation

(oC) (mm) Factor (mm) (mm) (mm) (mm)
January -5.4 0 0 0.82 0 128.8 128.80
February -4.8 0 0 0.82 0 86.3 86.30
March -1 0 0 1.03 0 77.8 77.80
April 5.8 1.25 26.53 1.12 29.71 71 41.29
May 11.5 3.53 55.09 1.27 69.96 84 14.04
June 16.6 6.15 81.51 1.28 104.34 73.5 0.00 30.84
July 20.1 8.22 99.98 1.3 129.98 70.4 0.00 59.58
August 19.6 7.91 97.33 1.2 116.79 78.7 0.00 38.09
September 15.8 5.71 77.33 1.04 80.42 106.1 25.68
October 9.6 2.68 45.43 0.95 43.16 98 54.84
November 3.8 0.66 16.89 0.81 13.68 110 96.32
December -1.8 0 0 0.78 0 129.9 129.90
TOTAL 7.5 36.1 500.1 588.0 1114.5 655.0 128.5

TOTAL WATER SURPLUS: 526.5 mm

Notes:
*Average values of precipitation were used.  Average values of temperature were also used.



Appendix A.2
Water Budget Pre-Development

Catchment Designation
Pasture Forest House

Area Area Rooftop Total

Area (m2) 110064 70000 200 180264

Pervious Area (m2) 110064 70000 0 180064
% Pervious 61% 39% 0% 99.9%

Impervious Area (m2) 0 0 200 200
% Impervious 0% 0% 0.1% 0.1%

INFILTRATION FACTORS
Topography Infiltration Factor 0.15 0.1 0.15
Soil Infiltration Factor 0.1 0.1 0.1
Land Cover Infiltration Factor 0.15 0.2 0
MOE Infiltration Factor 0.4 0.4 0.25
Actual Infiltration Factor 0.2 0.25 0
Runoff Coefficient 0.8 0.75 1
Runoff from Impervious Surfaces* 0 0 0.8

INPUTS (PER UNIT AREA)
Precipitation (mm/yr) 1115 1115 1115 1115
Run On (mm/yr) 0 0 0 0
Other Inputs (mm/yr) 0 0 0 0
Total Inputs (mm/yr) 1115 1115 1115 1115

OUTPUTS (PER UNIT AREA)
Precipitation Surplus (mm/yr) 526 526 892 527
Net Surplus (mm/yr) 526 526 892 527
Evaportranspiration (mm/yr) 588 588 223 588
Infiltration (mm/yr) 105 132 0 115.4
Rooftop Infiltration (mm/yr) 0 0 446 0.5
Total Infiltration (mm/yr) 105 132 446 115.9
Runoff Pervious Areas 421 395 446 411
Runoff Impervious Areas 0 0 0 0
Total Runoff (mm/yr) 421 395 446 411
Total Outputs (mm/yr) 1115 1115 1115 1115
Difference (Inputs - Outputs) 0 0 0 0

INPUTS (VOLUMES)

Precipitation (m3/yr) 122666 78015 223 200904

Run On (m3/yr) 0 0 0 0
Other Inputs (m3/yr) 0 0 0 0

Total Inputs (m3/yr) 122666 78015 223 200904
OUTPUTS (VOLUMES)

Precipitation Surplus (m3/yr) 57944 36852 178 94975

Net Surplus (m3/yr) 57944 36852 178 94975

Evaportranspiration (m3/yr) 64722 41163 45 105929

Infiltration (m3/yr) 11589 9213 0 20802

Rooftop Infiltration (m3/yr) 0 0 89 89

Total Infiltration (m3/yr) 11589 9213 89 20891

Runoff Pervious Areas (m3/yr) 46355 27639 89 74084

Runoff Impervious Areas (m3/yr) 0 0 0 0
Total Runoff (m3/yr) 46355 27639 89 74084

Total Outputs (m3/yr) 122666 78015 223 200904
Difference (Inputs - Outputs) 0 0 0 0

Notes:
*Evaporation from impervious areas was assumed to be 20% of precipitation.
Assumed that 50% of roof top runoff is infiltrated

SITE



Appendix A.3
Water Budget Post-Development - No Mitigation Strategies

Catchment Designation
Roof tops Vegetated Areas Asphalt

20 homes Lawns Forest Pasture road access Total

Area (m2) 6651 32473 100722 33574 6844 180264

Pervious Area (m2) 0 32473 100722 33574 0 166769
% Pervious 0% 18.0% 55.9% 18.6% 0% 92.5%

Impervious Area (m2) 6651 0 0 0 6844 13495
% Impervious 3.7% 0% 0% 0% 3.8% 7.5%

INFILTRATION FACTORS
Topography Infiltration Factor 0.15 0.15 0.1 0.15 0.15
Soil Infiltration Factor 0.1 0.1 0.1 0.1 0.1
Land Cover Infiltration Factor 0 0.15 0.2 0.15 0
MOE Infiltration Factor 0.25 0.4 0.4 0.4 0.25
Actual Infiltration Factor 0 0.2 0.25 0.2 0
Runoff Coefficient 1 0.8 0.75 0.8 1
Runoff from Impervious Surfaces* 0.8 0 0 0 0.8

INPUTS (PER UNIT AREA)
Precipitation (mm/yr) 1115 1115 1115 1115 1115 1115
Run On (mm/yr) 0 0 0 0 0 0
Other Inputs (mm/yr) 0 0 0 0 0 0
Total Inputs (mm/yr) 1115 1115 1115 1115 1115 1115

OUTPUTS (PER UNIT AREA)
Precipitation Surplus (mm/yr) 892 526 526 526 892 554
Net Surplus (mm/yr) 892 526 526 526 892 554
Evaportranspiration (mm/yr) 223 588 588 588 223 561
Infiltration (mm/yr) 0 105 132 105 0 112
Rooftop Infiltration (mm/yr) 0 0 0 0 0 0
Total Infiltration (mm/yr) 0 105 132 105 0 112
Runoff Pervious Areas 0 421 395 421 0 375
Runoff Impervious Areas 892 0 0 0 892 67
Total Runoff (mm/yr) 892 421 395 421 892 442
Total Outputs (mm/yr) 1115 1115 1115 1115 1115 1115
Difference (Inputs - Outputs) 0 0 0 0 0 0

INPUTS (VOLUMES)

Precipitation (m3/yr) 7413 36192 112254 37418 7628 200904

Run On (m3/yr) 0 0 0 0 0 0
Other Inputs (m3/yr) 0 0 0 0 0 0

Total Inputs (m3/yr) 7413 36192 112254 37418 7628 200904
OUTPUTS (VOLUMES)

Precipitation Surplus (m3/yr) 5930 17096 53026 17675 6102 99829

Net Surplus (m3/yr) 5930 17096 53026 17675 6102 99829

Evaportranspiration (m3/yr) 1483 19096 59228 19743 1526 101075

Infiltration (m3/yr) 0 3419 13256 3535 0 20211

Rooftop Infiltration (m3/yr) 0 0 0 0 0 0

Total Infiltration (m3/yr) 0 3419 13256 3535 0 20211

Runoff Pervious Areas (m3/yr) 0 13677 39769 14140 0 67586

Runoff Impervious Areas (m3/yr) 5930 0 0 0 6102 12032
Total Runoff (m3/yr) 5930 13677 39769 14140 6102 79619

Total Outputs (m3/yr) 7413 36192 112254 37418 7628 200904
Difference (Inputs - Outputs) 0 0 0 0 0 0

Notes:
*Evaporation from impervious areas was assumed to be 20% of precipitation.
Asphalt has 0% infiltration capability
Each individual roof top assumed to cover about 3500 square feet

SITE



Appendix A.4
Water Budget Post-Development - With Mitigation Strategies

Catchment Designation
Roof tops Vegetated Areas Asphalt

20 homes Lawns Forest Pasture road access Total

Area (m2) 6651 32473 100722 33574 6844 180264

Pervious Area (m2) 0 32473 100722 33574 0 166769
% Pervious 0% 18% 56% 19% 0% 92.5%

Impervious Area (m2) 6651 0 0 0 6844 13495
% Impervious 3.7% 0% 0% 0% 3.8% 7.5%

INFILTRATION FACTORS
Topography Infiltration Factor 0 0.15 0.1 0.15 0
Soil Infiltration Factor 0 0.1 0.1 0.1 0
Land Cover Infiltration Factor 0 0.15 0.2 0.15 0
MOE Infiltration Factor 0 0.4 0.4 0.4 0
Actual Infiltration Factor 0 0.2 0.25 0.2 0
Runoff Coefficient 1 0.8 0.75 0.8 1
Runoff from Impervious Surfaces* 0.8 0 0 0 0.8

INPUTS (PER UNIT AREA)
Precipitation (mm/yr) 1115 1115 1115 1115 1115 1115
Run On (mm/yr) 0 0 0 0 0 0
Other Inputs (mm/yr) 0 0 0 0 0 0
Total Inputs (mm/yr) 1115 1115 1115 1115 1115 1115

OUTPUTS (PER UNIT AREA)
Precipitation Surplus (mm/yr) 892 526 526 526 892 554
Net Surplus (mm/yr) 892 526 526 526 892 554
Evaportranspiration (mm/yr) 223 588 588 588 223 561
Infiltration (mm/yr) 0 105 132 105 0 112
% Rooftop to balance infiltration 11.5% 0% 0% 0% 0% --
Rooftop Infiltration (mm/yr) 102 0 0 0 0 4
Total Infiltration (mm/yr) 102 105 132 105 0 116
Runoff Pervious Areas 0 421 0 0 0 76
Runoff Impervious Areas 789 0 395 421 892 362
Total Runoff (mm/yr) 789 421 395 421 892 438
Total Outputs (mm/yr) 1115 1115 1115 1115 1115 1115
Difference (Inputs - Outputs) 0 0 0 0 0 0

INPUTS (VOLUMES)

Precipitation (m3/yr) 7413 36192 112254 37418 7628 200904

Run On (m3/yr) 0 0 0 0 0 0
Other Inputs (m3/yr) 0 0 0 0 0 0

Total Inputs (m3/yr) 7413 36192 112254 37418 7628 200904
OUTPUTS (VOLUMES)

Precipitation Surplus (m3/yr) 5930 17096 53026 17675 6102 99829

Net Surplus (m3/yr) 5930 17096 53026 17675 6102 99829

Evaportranspiration (m3/yr) 1483 19096 59228 19743 1526 101075

Infiltration (m3/yr) 0 3419 13256 3535 0 20211

Rooftop Infiltration (m3/yr) 680 0 0 0 0 680

Total Infiltration (m3/yr) 680 3419 13256 3535 0 20891

Runoff Pervious Areas (m3/yr) 0 13677 0 0 0 13677

Runoff Impervious Areas (m3/yr) 5250 0 39769 14140 6102 65262
Total Runoff (m3/yr) 5250 13677 39769 14140 6102 78938

Total Outputs (m3/yr) 7413 36192 112254 37418 7628 200904
Difference (Inputs - Outputs) 0 0 0 0 0 0

Notes:
*Evaporation from impervious areas was assumed to be 20% of precipitation.
Asphalt has 0% infiltration capability
Each individual roof top assumed to cover about 3500 square feet
Will require ~11.5% of the roof top runoff to balance the water budget

SITE



Appendix A.5
Water Budget Summary

SITE
Post-Development Difference Post-Development Difference

No Mitigation Pre- vs. Post- Mitigation Pre- vs. Post-
INPUTS (VOLUMES)

Precipitation (m3/yr) 200904 200904 0% 200904 0%

Run On (m3/yr) 0 0 0% 0 0%
Other Inputs (m3/yr) 0 0 0% 0 0%

Total Inputs (m3/yr) 200904 200904 0% 200904 0%
OUTPUTS (VOLUMES)

Precipitation Surplus (m3/yr) 94975 99829 5% 99829 5%

Net Surplus (m3/yr) 94975 99829 5% 99829 5%

Evapotranspiration (m3/yr) 105929 101075 -5% 101075 -5%

Infiltration (m3/yr) 20802 20211 -2.8% 20211 -3%

Rooftop Infiltration (m3/yr) 89 0 0% 680 --

Total Infiltration (m3/yr) 20891 20211 -3.3% 20891 0%

Runoff Pervious Areas (m3/yr) 74084 67586 -9% 13677 -82%

Runoff Impervious Areas (m3/yr) 0 12032 - 65262 -
Total Runoff (m3/yr) 74084 79619 7% 78938 7%

Total Outputs (m3/yr) 200904 200904 0% 200904 0%

PARAMETER Pre-Development




