
King EPCM 
211-3780 14th Ave 

Markham, ON, L3R 9Y5 
T: 647-459-5647 

General@KingEPCM.com 
www.KingEPCM.com 

 
 
 
 
 
 
 

GEOTECHNICAL & HYDROGEOLOGY REPORT 
 
 

AT 
 

0TH BENOIR LAKE ROAD, 
DYSART ET AL, ON 

 
 
 
 
 
 
 
 
 
 
 
 
 

PREPARED FOR: 
 

2463756 Ontario Inc. 
 

Dated:  Jan 04, 2024  















 
 
 

Geotechnical & Hydrogeology Report 
Algonquin Gardens, Harcourt Twp, Dysart et al, ON 

Page 8 
 
 

 
 

 
Kfs = CQ / [2�ŒH2 +C�Œa2 + (2�ŒH/�.*)]            (Eq. 1) 
 
In which: 
 
Kfs = the calculated permeability from the field test 
 
Table 1. Parameters used 
 
Soil��Texture��
Factor��
(�.*)��

Most structured soils from clays through loams; 
Also includes unstructured medium and fine sands. 
The first choice for most soils. 

0.12 cm-1 

R���� Quasi steady state (constant) rate of fall of water in permeameter 
reservoir (Measured in the site)��

XXX��cm/min��

�…k/�…a�� Temperature��Correction��Factor��(t=3°c)�� 1.00��
X�� Cross-sectional area of permeameter reservoir�� 53.46��cm2��
C�� Shape factor 1.36��
H�� Height of air inlet hole from bottom of the test hole 15��cm��
a�� Well hole radius 8.3��cm��
 
 
Based on data described in the above table and using Pask Permeameter ETC Quick Field Reference 
Tables for Standard Soils (See Appendix V for look-up chart and detailed field logs), the Kfs was 
calculated as:  
 

�x BH201-Kfs= 4.8 x 10^-6 m/sec = 4.8 x 10^-4 cm/sec 
�x BH203-Kfs= 2.7 x 10^-5 m/sec = 2.7 x 10^-3 cm/sec 
�x BH206-Kfs= 1.1 x 10^-5 m/sec = 1.1 x 10^-3 cm/sec 

 
 
And then the temperature corrected permeability would be calculated using equation 2 as follows: 
 
Ka = Kfs x ��k/��a                      (Eq. 2) 
 
In which:  
Ka = corrected permeability adjusted for design temperature conditions. Testing condition was around 
3 degrees Celsius, and thus no correction was required. 
 
Based on 1997 OMMAH extrapolation from Table C2 and Figure C11 below, the measured Kfs may be 
interpolated as: 
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�x PT BH201 = 8.6 min / cm   (Infiltration Rate = 70 mm/hour) 
�x PT BH203 = 5.4 min / cm   (Infiltration Rate = 112 mm/hour) 
�x PT BH206 = 6.8 min / cm   (Infiltration Rate = 88 mm/hour) 

 
In summary, the soils at the site is generally considered sandy soil, with varying non-factored 
infiltration rate of 70 – 112mm/hour, average of 91mm/hour. In terms of residential on-site sanitary 
sewage design (septic systems), the T-time ranges between 5.4 – 8.6 min/cm, average of 7.0min/cm. 
 
For stormwater management infiltration design, it is recommended that a factor of safety to be applied 
based on the soil conditions at site. The soil is considered to be consistently sand to depths, and it is 
recommended to have a Factor of Safety = 2.5.  
 
Therefore, the factored infiltration rate for engineering design of stormwater management infiltration 
structures is 36.4mm/hour. 
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3. Raise or cut the existing grade using native soil, as well as fill and compaction of proposed 
granular sub-base, compacted to at least 98% SPMDD 

4. Lay and compact final surface granular material, compacted to 100% SPMDD, taking care of 
final finished grade, crowning, or superelevation requirements 

 
Appropriate moisture control is paramount to the amount of compaction achieved based on compaction 
effort and available machinery. Table 3 shows the recommended pavement structures, which will 
support cars and light trucks, with occasional delivery vehicles. All granular thicknesses are based on 
virgin materials, and if recycled materials are to be used, then thicknesses should be increased 
appropriately as according to Table 3. 
 
It is a requirement that appropriate quality assurance and quality control be conducted during all phases 
of the roadway and pavement construction process. Specific testing requirements include:  Standard 
Proctor Maximum Dry Density (SPMDD), compaction %, moisture %, and material validation. 

Table 2 – Driveway Design Recommendations 

 
 

Roadway��Layer Material Specification Thickness

Surface 19mm��(3/4��inch)
OPSS��1010��Granular��A��(new),��or

19mm��crusher��run
75mm��(3��inch)

Base 50mm��(2��inch)
OPSS��1010��Granular��B��Type��II��(new),��or

50mm��crusher��run
210mm��(7��inch)

Sub�rBase Native��Soil Sandy��soil��(Native) Cut��or��fill��to��sub�rgrade

Surface 19mm��(3/4��inch)
OPSS��1010��Granular��A��(new),��or

19mm��crusher��run
150mm��(6��inch)

Base 50mm��(2��inch)
OPSS��1010��Granular��B��Type��II��(new),��or

50mm��crusher��run
300mm��(12��inch)

Sub�rBase Native��Soil Sandy��soil��(Native) Cut��or��fill��to��sub�rgrade

Surface 19mm��(3/4��inch) OPSS��1010��Granular��A��(recycle) 150mm��(6��inch)

Base 50mm��(2��inch)
OPSS��1010��Granular��B��Type��III��

(recycle)
300mm��(12��inch)

Sub�rBase Native��Soil Sandy��soil��(Native) Cut��or��fill��to��sub�rgrade
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As per Procedure D-5-4, where proposed development sizes are less than one hectare, the project must 
consider the risk to groundwater. The proposed development may be considered as “low risk” when 
two criteria are demonstrated: 
 

�x Evaluate the most probable groundwater receiver for sewage effluent 
�x Define the most probable lower hydraulic or physical boundary of the groundwater 

receiving the sewage effluent 
 
Based on Table 1 – Borehole Program Summary above, multiple different shallow boreholes within the 
Phase 2 Lot 16 – Lot 53 area were drilled, mostly showing red sand near surface and yellow sand at 
depths down to 1.5m below grade. Based on the proposed location of dwellings, topographic slope, and 
the proximity to wetlands / Elephant Lake, Phase 2 proposed lots can be further divided into two 
groups: 

�x Group #1 - Upland dwellings 
o Proposed dwelling and septic system is relatively far away from watercourse 

(100m+), located at the top of any localized slopes 
o Sand soil near surface, with bedrock or clay and boulders (hardpan) at depths 
o Lot 27, 28, 32, 33, 62, 63 
o Proposed septic effluents would to flow as shallow groundwater downhill, and be: 

�ƒ Absorbed by the significant trees and vegetation along the slopes, or 
�ƒ Discharged as shallow groundwater into the local wetland, then further 

downstream to Elephant Lake 
�x Group #2 - Waterfront dwellings 

o Proposed dwelling and septic system is relatively close to watercourse / wetlands (30 
– 50m), located in a generally flat or shallowly graded area 

o Groundwater is estimated to be shallow perched on top of the glacial till aquitard, at 
2 – 5m below grade, primarily driven by the local topographic surface relative to the 
closet waterbody (wetland or Elephant Lake) 

o Proposed septic effluent would be discharged vertically into the shallow 
groundwater, and then discharged into Elephant Lake based on topographic contours 

 
In both groups of proposed dwellings and on-site sewage systems: 
 

�x The most probable groundwater receiver for the sewage effluent is Elephant Lake, which 
specific impacts discussed in the Lakeshore Capacity Model Report by King EPCM 

�x The most probable lower hydraulic or physical boundary of the groundwater receiving the 
sewage effluent is 350m above seas level: 

o Group #1 is expected to have effluent discharge flowing downhill (from a much 
higher elevation), and merging into surface water (wetland or the Lake) 

o Group #2 lowest topographic surface elevation of Lot 43 of 353m, and an estimated 
groundwater of 3m below surface = 350m above sea level 

o The current screen depth of potable water well is at +/- 318m above sea level. 
 
In summary, it is in the Engineer’s opinion that Lot 9 and Lot 27 – 63 can be considered as “low risk” 
as both the criteria of probable groundwater receiver and lower hydraulic boundary does not impact 
any potable groundwater or aquifers.  
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Figure 2 - BH302 Jacob Analysis for Drawdown vs Pumping Duration 

 
 

The Farvolden Method (1959) is as follows: 
 

Q20 = (0.68) (T) (Ha) (FS) 
 
Q20 = 20-year safe yield of water well (m3/day) 
T = transmissivity (m2/day) 
Ha = available drawdown (m) 
FS = factor of safety 

 

 
 

Based on the Farvolden Method, BH301 representing Lot 1 - 26, has a long-term safe yield of 
3.27m3/day. Based on MECP D-5-5 guidelines, the per-capita demand of domestic water is 450L/day, 
and this means that the current long-term safe yield can support a minimum of seven (7) individuals per 

BH301 BH302
Hydraulic��conductivity K��(m/day) 0.003 9.5
aquifer��thickness b��(m) 30 10
Transmissivity��Higher T��(m2/day) 0.09 95
Available��Drawdown Ha��(m) 79.8 36.8
Factor��of��Safety FS��=��1.5 0.67 0.67
Q20��Safe��Yield m3/day 3.27 1,593

Stepped pumping, 
between 1.7, and 3 
L/min 

14 L/min 

18 L/min 
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