




































Table 2. Groundwater Level and Elevation Measurements
Well I.D Ground Stick-up TOC Northing Easting

Elevation (m) Elevation Depth Elevation Depth Elevation Depth Elevation
(masl) (masl) TOC (m) (masl) TOC (m) (masl) TOC (m) (masl)

MW 1 104.99 0.89 105.88 4797733 593906 1.41 104.47 0.97 104.91 FRZ ---
MW 2 104.13 0.88 105.01 4797658 594070 2.09 102.92 1.37 103.64 1.29 103.72
MW 3 103.85 0.88 104.73 4797485 593946 1.45 103.28 0.97 103.76 FRZ ---
MW 4 106.01 0.85 106.86 4797367 593688 2.23 104.63 1.03 105.83 FRZ ---
MW 5 104.66 1.01 105.67 4797133 593650 5.53 100.14 2.71 102.96 2.31 103.36

MW 6 S 112.67 0.86 113.53 4797241 593464 3.65 109.88 2.76 110.77 2.08 111.45
MW 6 D 112.67 0.60 113.27 4797246 593462 3.89 109.38 2.20 111.07 1.84 111.43
MW 7 112.60 0.91 113.51 4797419 593593 2.71 110.8 2.12 111.39 1.87 111.64

MW 8 S 111.61 0.92 112.53 4797588 593684 3.92 108.61 3.53 109.00 3.55 108.98
MW 8 D 111.45 0.95 112.40 4797586 593686 6.68 105.72 3.99 108.41 3.86 108.54

Well I.D Ground Stick-up TOC Northing Easting
Elevation (m) Elevation Depth Elevation Depth Elevation
(masl) (masl) TOC (m) (masl) TOC (m) (masl)

MW 1 104.99 0.89 105.88 4797733 593906 0.99 104.89 1.26 104.62
MW 2 104.13 0.88 105.01 4797658 594070 1.02 103.99 1.72 103.29
MW 3 103.85 0.88 104.73 4797485 593946 0.96 103.77 1.41 103.32
MW 4 106.01 0.85 106.86 4797367 593688 1.13 105.73 1.28 105.58
MW 5 104.66 1.01 105.67 4797133 593650 1.89 103.78 2.96 102.71

MW 6 S 112.67 0.86 113.53 4797241 593464 1.82 111.71 3.33 110.2
MW 6 D 112.67 0.60 113.27 4797246 593462 1.78 111.49 2.57 110.7
MW 7 112.60 0.91 113.51 4797419 593593 1.59 111.92 2.53 110.98

MW 8 S 111.61 0.92 112.53 4797588 593684 3.96 108.57 3.78 108.75
MW 8 D 111.45 0.95 112.40 4797586 593686 4.19 108.21 4.14 108.26

Sept 17/13  Dec 4/13 Jan 12/14

 Apr 9/14 July 17/14
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Table 2. Groundwater Level and Elevation Measurements
Well I.D Ground Stick-up TOC Northing Easting

Elevation (m) Elevation Depth Elevation Depth Elevation Depth Elevation
(masl) (masl) TOC (m) (masl) TOC (m) (masl) TOC (m) (masl)

MW 1 104.99 0.85 105.84 4797733 593906 2.16 103.68 2.54 103.30 2.81 103.03
MW 2 104.13 0.78 104.91 4797658 594070 2.50 102.41 3.00 101.91 3.20 101.71
MW 3 103.85 0.95 104.80 4797485 593946 2.33 102.47 2.61 102.19 3.14 101.66
MW 4 106.01 0.70 106.71 4797367 593688 2.02 104.69 2.90 103.81 4.46 102.25
MW 5 104.66 1.01 105.67 4797133 593650 2.99 102.68 2.99 102.68 3.04 102.63

MW 6 S 112.67 0.76 113.43 4797241 593464 3.52 109.91 4.19 109.24 4.43 109.00
MW 6 D 112.67 0.36 113.03 4797246 593462 2.44 110.59 3.50 109.53 3.86 109.17
MW 7 112.60 1.03 113.63 4797419 593593 2.94 110.69 3.35 110.28 3.70 109.93

MW 8 S 111.61 0.99 112.60 4797588 593684 4.15 108.45 4.45 108.15 4.74 107.86
MW 8 D 111.45 0.98 112.43 4797586 593686 4.19 108.23 4.99 107.44 4.94 107.48

Well I.D Ground Stick-up TOC Northing Easting Jan 5/23 Apr 10/23 June 1/23 Sept 8/23
Elevation (m) Elevation Depth Elevation Depth Elevation Depth Elevation Depth Elevation
(masl) (masl) TOC (m) (masl) TOC (m) (masl) TOC (m) (masl) TOC (m) (masl)

MW 1 104.99 0.85 105.84 4797733 593906 1.44 104.40 1.21 104.63 1.53 104.31 1.40 104.44
MW 2 104.13 0.78 104.91 4797658 594070 2.68 102.23 1.24 103.68 1.84 103.07 1.64 103.27
MW 3 103.85 0.95 104.80 4797485 593946 2.02 102.77 1.00 103.80 1.68 103.12 1.32 103.47
MW 4 106.01 0.70 106.71 4797367 593688 4.73 101.98 0.98 105.73 1.58 105.13 1.37 105.34
MW 5 104.66 1.01 105.67 4797133 593650 3.02 102.66 1.79 103.88 2.69 102.99 2.86 102.82

MW 6 S 112.67 0.76 113.43 4797241 593464 3.29 110.14 1.90 111.53 2.80 110.63 2.77 110.66
MW 6 D 112.67 0.36 113.03 4797246 593462 3.18 109.85 1.01 112.02 1.71 111.32 1.60 111.43
MW 7 112.60 1.03 113.63 4797419 593593 3.67 109.96 1.49 112.14 2.42 111.22 2.44 111.19

MW 8 S 111.61 0.99 112.60 4797588 593684 4.80 107.80 3.08 109.52 3.67 108.93 3.91 108.69
MW 8 D 111.45 0.98 112.43 4797586 593686 5.03 107.39 2.94 109.49 3.53 108.90 3.77 108.65

Jul 14/22 Sept 1/22 Nov 29/22
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Table 2. Groundwater Level and Elevation Measurements
Well I.D Ground Stick-up TOC Northing Easting Oct 31/23 Nov 28/23 April 5/24 July 17/24

Elevation (m) Elevation Depth Elevation Depth Elevation Depth Elevation Depth Elevation
(masl) (masl) TOC (m) (masl) TOC (m) (masl) TOC (m) (masl) TOC (m) (masl)

MW 1 104.99 0.85 105.84 4797733 593906 2.18 103.67 1.69 104.16 1.17 104.67 1.08 104.77
MW 2 104.13 0.78 104.91 4797658 594070 2.51 102.40 2.26 102.66 1.24 103.67 1.09 103.82
MW 3 103.85 0.95 104.80 4797485 593946 2.00 102.80 1.29 103.51 0.98 103.82 0.89 103.91
MW 4 106.01 0.70 106.71 4797367 593688 1.90 104.81 1.36 105.35 0.97 105.74 0.94 105.77
MW 5 104.66 1.01 105.67 4797133 593650 2.97 102.71 2.99 102.69 2.19 103.48 1.63 104.04

MW 6 S 112.67 0.76 113.43 4797241 593464 3.51 109.93 3.51 109.92 1.81 111.63 1.49 111.94
MW 6 D 112.67 0.36 113.03 4797246 593462 2.55 110.48 2.80 110.23 1.19 111.84 0.97 112.06
MW 7 112.60 1.03 113.63 4797419 593593 2.99 110.64 3.13 110.51 1.53 112.11 1.18 112.45

MW 8 S 111.61 0.99 112.60 4797588 593684 4.17 108.43 4.22 108.38 3.52 109.08 2.87 109.73
MW 8 D 111.45 0.98 112.43 4797586 593686 4.09 108.34 4.30 108.13 3.35 109.08 2.72 109.71

Well I.D Ground Stick-up TOC Northing Easting Sep 19/24 Nov 1/24
Elevation (m) Elevation Depth Elevation Depth Elevation
(masl) (masl) TOC (m) (masl) TOC (m) (masl)

MW 1 104.99 0.85 105.84 4797733 593906 2.35 103.49 2.34 103.50
MW 2 104.13 0.78 104.91 4797658 594070 2.44 102.47 2.62 102.29
MW 3 103.85 0.95 104.80 4797485 593946 2.20 102.60 2.26 102.54
MW 4 106.01 0.70 106.71 4797367 593688 1.88 104.83 1.83 104.88
MW 5 104.66 1.01 105.67 4797133 593650 3.01 102.66 N/A ---

MW 6 S 112.67 0.76 113.43 4797241 593464 3.64 109.79 3.86 109.57
MW 6 D 112.67 0.36 113.03 4797246 593462 2.56 110.47 3.05 109.98
MW 7 112.60 1.03 113.63 4797419 593593 2.93 110.70 3.24 110.39

MW 8 S 111.61 0.99 112.60 4797588 593684 4.05 108.55 4.22 108.38
MW 8 D 111.45 0.98 112.43 4797586 593686 3.92 108.51 4.26 108.17

Note: MW=Monitoring well; TOC= Top of Casing; m ASL=metres above sea level; N/A = Not Available
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Table 3. Surface Water Level and Elevation Measurements 
Drive  TOC Northing Easting
Point I.D Elevation Depth Elevation Depth Elevation Depth Elevation

(masl) TOC (m) (masl) TOC (m) (masl) TOC (m) (masl)
Indian Creek Inflow- East 107.56 4797706 593779 0.54* 107.02 0.47 107.09 0.51 107.05
Indian Creek Inflow- West 106.95 4797644 593751 0.31 106.64 0.22 106.73 0.16 106.79
Indian Creek Outflow 103.37 4797525 593975 0.28 103.09 0.21 103.16 0.26 103.11
Falcon Creek Inflow 107.66 4797096 593392 0.42 107.24 0.36 107.3 0.37 107.29
Falcon Creek Outflow 103.37 4797022 593633 0.73* Dry 0.36 103.01 0.42 102.95
Grindstone Creek Inflow 111.37 4796771 592986 0.24 111.13 0.23 111.14 0.23 111.14
Grindstone Creek Outflow 109.20 4796651 593164 0.52* Dry 0.43 108.77 0.49 108.71
Grindstone Creek Pond 110.63 4796709 593144 0.41* Dry 0.27 110.36 0.35 110.28

Drive  TOC Northing Easting
Point I.D Elevation Depth Elevation Depth Elevation Depth Elevation

(masl) TOC (m) (masl) TOC (m) (masl) TOC (m) (masl)
Indian Creek Inflow- East 107.56 4797706 593779 0.49 107.07 0.51 107.05 Dry Dry
Indian Creek Inflow- West 106.95 4797644 593751 -0.04 106.99 0.16 106.79 0.14 106.81
Indian Creek Outflow 103.37 4797525 593975 0.04 103.33 0.04 103.33 0.06 103.31
Falcon Creek Inflow 107.66 4797096 593392 0.06 107.60 0.31 107.35 0.42 107.24
Falcon Creek Outflow 103.37 4797022 593633 -0.10 103.47 0.35 103.02 0.48 102.89
Grindstone Creek Inflow 111.37 4796771 592986 0.19 111.18 0.28 111.09 0.25 111.12
Grindstone Creek Outflow 109.20 4796651 593164 0.30 108.90 0.43 108.77 Dry Dry
Grindstone Creek Pond 110.63 4796709 593144 0.25 110.38 0.28 110.35 Dry Dry

Drive  Ground Stick Up TOC Northing Easting
Point I.D Elevation (m) Elevation Depth Elevation Depth Elevation Depth Elevation

(masl) (masl) TOC (m) (masl) TOC (m) (masl) TOC (m) (masl)
Indian Creek Inflow- East 107.09 0.68 107.77 4797706 593779 Dry Dry Dry Dry Dry Dry
Indian Creek Inflow- West 106.68 0.64 107.33 4797644 593751 Dry Dry Dry Dry Dry Dry
Indian Creek Outflow 103.17 0.51 103.68 4797525 593975 Dry Dry Dry Dry 0.32 103.36
Falcon Creek Inflow 107.11 0.62 107.72 4797096 593392 0.47 107.26 0.48 107.25 0.45 107.27
Falcon Creek Outflow 102.76 0.61 103.37 4797022 593633 Dry Dry Dry Dry 0.49 102.88
Grindstone Creek Inflow 111.06 0.30 111.36 4796771 592986 0.15 111.21 0.16 111.20 0.14 111.22
Grindstone Creek Outflow 108.64 0.68 109.32 4796651 593164 Dry Dry Dry Dry Dry Dry
Grindstone Creek Pond 110.25 1.02 111.27 4796709 593144 0.81 110.45 0.83 110.44 0.74 110.53

Dec 4/13Nov 1/13Sept 20/13

Jan 12/14 Apr 9/14 July 17/14

Jul 14/22 Sept 1/22 Nov 29/22
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Table 3. Surface Water Level and Elevation Measurements 
Drive  Ground Stick Up TOC Northing Easting Jan 5/2023
Point I.D Elevation (m) Elevation Depth Elevation

(masl) (masl) TOC (m) (masl)
Indian Creek Inflow- East 107.09 0.68 107.77 4797706 593779 0.62 107.14
Indian Creek Inflow- West 106.68 0.64 107.33 4797644 593751 0.48 106.85
Indian Creek Outflow 103.17 0.51 103.68 4797525 593975 0.16 103.52
Falcon Creek Inflow 107.11 0.62 107.72 4797096 593392 0.38 107.34
Falcon Creek Outflow 102.76 0.61 103.37 4797022 593633 0.33 103.04
Grindstone Creek Inflow 111.06 0.30 111.36 4796771 592986 0.13 111.23
Grindstone Creek Outflow 108.64 0.68 109.32 4796651 593164 0.44 108.88
Grindstone Creek Pond 110.40 0.87 111.27 4796709 593144 0.58 110.69

Drive  Ground Stick Up TOC Northing Easting    Apr 10/2023
Point I.D Elevation (m) Elevation Depth Elevation Depth Elevation Depth Elevation

(masl) (masl) TOC (m) (masl) TOC (m) (masl) TOC (m) (masl)
Indian Creek Inflow- East 107.09 0.68 107.77 4797706 593779 0.62 107.15 0.67 107.10 0.60 107.17
Indian Creek Inflow- West 106.68 0.64 107.33 4797644 593751 0.47 106.86 Dry Dry Dry Dry
Indian Creek Outflow 102.50 0.51 103.01 4797525 593975 0.16 102.84 0.47 102.54 0.35 102.66
Falcon Creek Inflow 107.11 0.62 107.72 4797096 593392 0.37 107.36 0.41 107.31 0.34 107.39
Falcon Creek Outflow 102.76 0.61 103.37 4797022 593633 0.35 103.02 0.43 102.94 0.25 103.12
Grindstone Creek Inflow 111.06 0.30 111.36 4796771 592986 0.13 111.23 0.15 111.21 N/A N/A
Grindstone Creek Outflow 108.64 0.60 109.23 4796651 593164 0.57 108.66 N/A Dry N/A N/A
Grindstone Creek Pond 110.47 0.80 111.27 4796709 593144 0.61 110.66 0.77 110.51 N/A N/A
Grindstone Creek West Trib-Inflow 109.50 0.61 110.11 4796628 592891.9 N/A N/A 0.35 109.76 0.27 109.84

Drive  Ground Stick Up TOC Northing Easting
Point I.D Elevation (m) Elevation Depth Elevation Depth Elevation Depth Elevation

(masl) (masl) TOC (m) (masl) TOC (m) (masl) TOC (m) (masl)
Indian Creek Inflow- East 107.09 0.68 107.77 4797706 593779 N/A Dry 0.65 107.12 0.64 107.13
Indian Creek Inflow- West 106.68 0.64 107.33 4797644 593751 N/A Dry Dry Dry 0.51 106.82
Indian Creek Outflow 102.50 0.55 103.05 4797525 593975 0.47 102.58 0.45 102.61 0.37 102.68
Falcon Creek Inflow 107.11 0.62 107.72 4797096 593392 0.41 107.31 0.43 107.29 0.39 107.34
Falcon Creek Outflow 102.76 0.61 103.37 4797022 593633 0.49 102.88 0.49 102.88 0.47 102.90
Grindstone Creek Inflow 111.06 0.30 111.36 4796771 592986 0.15 111.21 0.16 111.20 0.16 111.20
Grindstone Creek Outflow 108.64 0.60 109.23 4796651 593164 Dry Dry Dry Dry 0.59 108.65
Grindstone Creek Pond 110.47 0.80 111.27 4796709 593144 0.74 110.53 N/A Dry at DP 0.70 110.57
Grindstone Creek West Trib-Inflow 109.50 0.61 110.11 4796628 592891.9 0.32 109.79 0.29 109.82 0.29 109.82

June 1/23 June 12/23

Sept 8/23 Oct 31/23 Nov 28/23
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Table 3. Surface Water Level and Elevation Measurements 
Drive  Ground Stick Up TOC Northing Easting
Point I.D Elevation (m) Elevation Depth Elevation Depth Elevation

(masl) (masl) TOC (m) (masl) TOC (m) (masl)
Indian Creek Inflow- East 107.09 0.68 107.77 4797706 593779 0.60 107.16 0.59 107.18
Indian Creek Inflow- West 106.68 0.64 107.33 4797644 593751 0.54 106.78 0.42 106.91
Indian Creek Outflow 102.50 0.55 103.05 4797525 593975 0.42 102.64 0.33 102.72
Falcon Creek Inflow 107.11 0.62 107.72 4797096 593392 0.37 107.36 N/A N/A
Falcon Creek Outflow 102.76 0.61 103.37 4797022 593633 0.44 102.93 N/A N/A
Grindstone Creek Inflow 111.06 0.30 111.36 4796771 592986 0.15 111.21 0.09 111.27
Grindstone Creek Outflow 108.64 0.60 109.23 4796651 593164 0.52 108.71 0.51 108.72
Grindstone Creek Pond 110.47 0.80 111.27 4796709 593144 0.59 110.68 0.56 110.71
Grindstone Creek West Trib-Inflow 109.50 0.61 110.11 4796628 592891.9 0.26 109.85 0.26 109.85

Drive  Ground Stick Up TOC Northing Easting
Point I.D Elevation (m) Elevation Depth Elevation Depth Elevation

(masl) (masl) TOC (m) (masl) TOC (m) (masl)
Indian Creek Inflow- East 107.09 0.68 107.77 4797706 593779 Dry Dry 0.65 107.12
Indian Creek Inflow- West 106.68 0.64 107.33 4797644 593751 Dry Dry 0.57 106.76
Indian Creek Outflow 102.50 0.55 103.05 4797525 593975 Dry Dry 0.45 102.60
Falcon Creek Inflow 107.11 0.70 107.81 4797096 593392 0.50 107.31 0.46 107.35
Falcon Creek Outflow 102.76 0.67 103.43 4797022 593633 Dry Dry 0.50 102.93
Grindstone Creek Inflow 111.06 0.30 111.36 4796771 592986 0.15 111.21 0.12 111.24
Grindstone Creek Outflow 108.64 0.60 109.23 4796651 593164 Dry Dry Dry Dry
Grindstone Creek Pond 110.47 0.80 111.27 4796709 593144 Dry Dry 0.68 110.59
Grindstone Creek West Trib-Inflow 109.50 0.61 110.11 4796628 592892 Dry Dry 0.30 109.81
Notes: *= Dry, No flowing water present at SG
TOC= Top of Casing; masl=metres above sea level, N/A= Not available;
On April 10, 2023, GC-O shifted to capture low flow and IC-O shifted downstream with a new ground elevation of approximately 102.5 masl
On January 5, 2023, Grindstone Creek Pond ground elevation increased to 110.40 masl
On April 10, 2023, Grindstone Creek Pond ground elevation increased to 110.47 masl
On September 19, 2024, logger equipment at Falcon Creek Inflow and Outflow locations were re-positioned as the previous equipment was washed out during large precipitation event
Starting September 19, 2024 new TOC elevation at Falcon Creek Inflow is approximately 107.81 masl
Starting September 19, 2024 new TOC elevation at Falcon Creek Outflow is approximately 103.42 masl

Sept 19/24 Nov 1/24

April 5/24 July 17/24
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Appendix 1 

1200 King Road Master Plan  
(Giannone Petricone Associates Inc., 2026) 
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1 [2011]SM 114018-G

403 & King Road

Burlington, Ontario

Paletta International Corporation

See Drawing No. 1

Ian Shaw, P. Eng.
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102.56
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98.76

98.26

96.8696.76

Ground Surface

Topsoil
Approximately 300 millimetres

Silty Clay
Brownish red,trace sand and fine gravel, 
hard

Silty Sand
Brown, medium to fine grained, with some 
gravel, occasional thin silty clay seams, 
saturated, compact

Silty Clay
Brown to grey, trace fine gravel, wet to 
saturated, firm to soft

Silty Clay
Grey, trace gravel and shale fragments, 
very stiff

Sandy Silt
Brownish red, some gravel, dense

Silty Clay Till
Grey, occasional gravel, occasional shale 
fragments, hard

Queenston Shale
Red, severely weathered, hard

End of Borehole
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NOTES:
1.  Borehole advanced using solid stem continuous flight auger equipment on January 
21, 2011 to termination at a depth of 7.9 metres.

2.  Free groundwater at a depth of 1.5 metre on completion and borehole backfilled as 
per Ontario Regulation 903.

3.  Soil samples will be discarded after three months unless otherwise directed by our 
client.
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Ground Surface

Topsoil
Approximately 150 millimetres

Silty Clay
Brown, with some grey in the lower level, 
trace gravel and shale fragments, hard to 
stiff

Silty Clay
Grey, trace gravel, and shale fragments, 
stiff to firm

Silty Clay Till
Grey to reddish grey, trace to some gravel 
and shale fragments, very stiff to hard

Queenston Shale
Red, severely weathered, occasional more 
resistant grey layers, hard

End of Borehole
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NOTES:
1.  Borehole advanced using solid stem continuous flight auger equipment on January 
21, 2011 to termination at a depth of 7.9 metres.

2.  Borehole dry on completion and backfilled as per Ontario Regulation 903.

3.  Soil samples will be discarded after three months unless otherwise directed by our 
client.
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See Drawing No. 1

Ian Shaw, P. Eng.

110.83

108.03

105.43

102.73

Ground Surface

Topsoil
Approximately 150 millimetres

Silty Clay
Reddish brown to brown, trace gravel and 
shale fragments, weathered, very stiff

Grey, trace gravel and shale fragments, 
hard to very stiff

Silty Clay
Grey, trace fine gravel, 'wet', firm to soft

End of Borehole
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NOTES:
1.  Borehole advanced using solid stem continuous flight auger equipment on January 
21, 2011 to termination at a depth of 8.1 metres.

2.  Borehole dry on completion and backfilled as per Ontario Regulation 903.

3.  Soil samples will be discarded after three months unless otherwise directed by our 
client.
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Ground Surface

Topsoil
Approximately 100 millimetres

Silty Clay
Reddish brown to brown, trace gravel, thin 
coarse sand seams in the lower level, 
weathered, very stiff to stiff

Clayey Silt
Grey, some sand and fine gravel, trace to 
some organic material and black organic 
staining, 'wet', firm to soft

Silty Clay Till
Grey, trace to some gravel and shale 
fragments, very stiff

End of Borehole
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NOTES:
1.  Borehole advanced using solid stem continuous flight auger equipment on January 
21, 2011 to termination at a depth of 8.1 metres.

2.  Free groundwater at a depth of 3 metres on completion and borehole backfilled as 
per Ontario Regulation 903.

3.  Soil samples will be discarded after three months unless otherwise directed by our 
client.

Wet Spoon

Wet Spoon

Wet Spoon

Wet Spoon



5  [2011]SM 114018-G

403 & King Road

Burlington, Ontario

Paletta International Corporation

See Drawing No. 1

Ian Shaw, P. Eng.

104.83

103.53

100.83

97.83

96.03

95.63

Ground Surface

Topsoil
Approximately 200 millimetres

Silty Sand
Brown, with some gravel, trace clay, 
possibe fill, saturated, loose

Silty Clay
Brown to grey, trace gravel and shale 
fragments, weathered, hard to very stiff

Silty Clay
Grey, trace fine gravel, 'wet', soft to firm

Silty Clay Till
Grey, trace to some fine gravel and shale 
fragments, hard

Queenston Shale
Red, severely weathered, occasional more 
resistant grey layers, hard

End of Borehole
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NOTES:
1.  Borehole advanced using solid stem continuous flight auger equipment on January 21, 2011 to termination at a depth of 9.2 metres.

2.  Free groundwater at a depth of 1 metre on completion and borehole backfilled as per Ontario Regulation 903.

3.  Soil samples will be discarded after three months unless otherwise directed by our client.
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403 & King Road

Burlington, Ontario

Paletta International Corporation

See Drawing No. 1

Ian Shaw, P. Eng.

103.25

101.85

99.25

96.75

Ground Surface

Topsoil
Approximately 100 millimetres

Silty Clay Fill
Brown, with gravel, occasional medium to 
coarse grained sand, stiff

Silty Clay
Brown to grey, trace to some fine gravel 
and shale fragments, weathered, very stiff

Silty Clay
Grey, trace fine gravel and shale 
fragments, 'wet', firm

End of Borehole
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NOTES:
1.  Borehole advanced using solid stem 
continuous flight auger equipment on January 
21, 2011 to termination at a depth of 6.5 
metres.

2.  Borehole dry on completion backfilled as 
per Ontario Regulation 903.

3.  Soil samples will be discarded after three 
months unless otherwise directed by our client.
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403 & King Road

Burlington, Ontario

Paletta International Corporation

See Drawing No. 1

Ian Shaw, P. Eng.
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96.18

93.33

Ground Surface

Silty Clay
Brownish red, some fine gravel, possible 
fill, stiff

Silty Clay
Brown to grey, trace to some fine gravel, 
weathered, very stiff

Silty Clay
Grey, trace fine gravel, 'wet', soft to stiff

Silty Clay Till
Grey, trace to some fine gravel and shale 
fragments, hard

End of Borehole
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NOTES:
1.  Borehole advanced using solid stem continuous flight auger equipment on January 21, 2011 to termination at a depth of 9.55 metres.

2.  Borehole dry on completion and backfilled as per Ontario Regulation 903.

3.  Soil samples will be discarded after three months unless otherwise directed by our client.
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403 & King Road

Burlington, Ontario

Paletta International Corporation

See Drawing No. 1

Ian Shaw, P. Eng.

103.42

99.42

96.92

Ground Surface

Topsoil
Approximately 150 millimetres

Silty Clay
Reddish brown to brown to grey, trace to 
some fine gravel, weathered, very stiff

Silty Clay Till
Grey, trace to some fine gravel and shale 
fragments, very stiff to hard

End of Borehole
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NOTES:
1.  Borehole advanced using solid stem 
continuous flight auger equipment on January 
21, 2011 to termination at a depth of 6.5 
metres.

2.  Free groundwater at a depth of 5.5 metres 
on completion and borehole backfilled as per 
Ontario Regulation 903.

3.  Soil samples will be discarded after three 
months unless otherwise directed by our client.

Wet Spoon

Wet Spoon

Wet Spoon



1SM 135134-G

1200 King Road

Burlington, Ontario

Penta Properties Inc.

See Drawing No. 1

SR Sears, P. Eng.

104.49

97.78

Ground Surface

Topsoil
Approximately 50 millimetres over

Silty Clay
Reddish brown to greyish brown below 
1.5m depth level, mottled and weathered in 
some layers,with traces of to some, fine to 
medium Gravel and shale fragments, firm 
to hard

End of Borehole
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NOTES:
1. Borehole was advanced using solid stem 
auger equipment on July 4, 2013 to 
termination at a depth of 6.7 metres.

2. Borehole was recorded as 'wet' at a depth 
of 1.8 metres  upon completion of drilling and 
backfilled as per Ontario Regulation 903.

3. Soil samples will be discarded after 3 
months unless otherwise directed by our 
client.
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1200 King Road

Burlington, Ontario

Penta Properties Inc.

See Drawing No. 1

SR Sears, P. Eng.

104.38

97.67

Ground Surface

Topsoil
Approximately 75 millimetres over

Silty Clay
Reddish brown to greyish brown below 2 
metre depth level, mottled and weathered 
in upper levels, with occasional red sand 
seams in the lower levels, traces of fine to 
medium Gravel and shale fragments, firm 
to very stiff

End of Borehole
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NOTES:
1. Borehole was advanced using solid stem 
auger equipment on July 4, 2013 to 
termination at a depth of 6.7 metres.

2. Borehole was recorded as 'wet' at a depth 
of 4.3 metres  upon completion of drilling and 
backfilled as per Ontario Regulation 903.

3. Soil samples will be discarded after 3 
months unless otherwise directed by our 
client.
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1200 King Road

Burlington, Ontario

Penta Properties Inc.

See Drawing No. 1

SR Sears, P. Eng.
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100.65

Ground Surface

Topsoil
Approximately 75 millimetres over

Sand
Reddish brown, medium to coarse in 
gradation, with traces of to some Silt and 
traces of fine to medium Gravel, loose to 
compact

Silty Clay
Brown to grey below 5.5 metre depth level, 
with traces of fine to coarse Gravel and 
shale fragments, hard to firm

End of Borehole
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NOTES:
1. Borehole was advanced using solid stem 
auger equipment on July 4, 2013 to 
termination at a depth of 6.7 metres.

2. Borehole was recorded as 'dry' upon 
completion of drilling and backfilled as per 
Ontario Regulation 903.

3. Soil samples will be discarded after 3 
months unless otherwise directed by our 
client.
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1200 King Road

Burlington, Ontario

Penta Properties Inc.

See Drawing No. 1

SR Sears, P. Eng.
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Ground Surface

Topsoil
Approximately 75 millimetres over

Sand
Reddish brown, medium to coarse in 
gradation, with traces of to some Silt and 
traces of fine to medium Gravel, loose to 
very loose

Silty Clay
Brown to grey below 4 metre depth level, 
mottled and weathered in upper levels, with 
traces of fine to medium Gravel and shale 
fragments, hard to firm

End of Borehole
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NOTES:
1. Borehole was advanced using solid stem 
auger equipment on July 4, 2013 to 
termination at a depth of 6.7 metres.

2. Borehole was recorded as 'dry' upon 
completion of drilling and backfilled as per 
Ontario Regulation 903.

3. Soil samples will be discarded after 3 
months unless otherwise directed by our 
client.
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1200 King Road

Burlington, Ontario

Penta Properties Inc.

See Drawing No. 1

SR Sears, P. Eng.
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Ground Surface

Topsoil
Approximately 75 millimetres over

Sand
Reddish brown, medium to coarse in 
gradation, with traces of to some Silt, very 
loose to loose

Silty Clay
Brown to grey below 3 metre depth level, 
with mottling and weathering in upper 
levels, with traces of fine to medium Gravel 
and shale fragments, very stiff to firm

End of Borehole
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NOTES:
1. Borehole was advanced using solid stem 
auger equipment on July 4, 2013 to 
termination at a depth of 6.7 metres.

2. Borehole was recorded as 'dry' upon 
completion of drilling and backfilled as per 
Ontario Regulation 903.

3. Soil samples will be discarded after 3 
months unless otherwise directed by our 
client.
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See Drawing No. 1

SR Sears, P. Eng.

593484.00m E 4797000.00m N

111.19
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109.67

Ground Surface

Topsoil
Approximately 175 millimetres over

Sand
Brown, fine to medium in gradation, with 
traces of, to some, Silt, traces of fine to 
medium Gravel.

Silty Clay
Reddish brown, with traces of, to some, 
fine to coarse Gravel, trace of organic.

End of Borehole
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NOTES:
1. Borehole was advanced using Pionjar-
driven percussion drill equipment on 
September 20, 2013 to refusal at a depth of 
1.5 metres.

2. Borehole was recorded as 'dry' upon 
completion of drilling and backfilled as per 
Ontario Regulation 903.

3. Soil samples will be discarded after 3 
months unless otherwise directed by our 
client.
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593331.00m E 4796811.00m N

111.84

110.64

110.16

Ground Surface

Topsoil
Approximately 200 millimetres over

Sand Fill
Brown, 'reworked' in appearance, fine to 
medium in gradation, with traces of, to 
some, Silt and fine to coarse Gravel, 
occasional rootlets.

Silty Clay
Reddish brown, traces of, to some, fine to 
coarse Gravel, traces of Shale fragments.

End of Borehole
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NOTES:
1. Borehole was advanced using Pionjar-
driven percussion drill equipment on 
September 20, 2013 to refusal at a depth of 
1.7 metres.

2. Borehole was recorded as 'dry' upon 
completion of drilling and backfilled as per 
Ontario Regulation 903.

3. Soil samples will be discarded after 3 
months unless otherwise directed by our 
client.
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109.36

109.06

107.36

Ground Surface

Topsoil
Approximately 125 millimetres over

Clayey Silt
Red, with occasional rootlets and organic 
staining.

Clayey Sand
Reddish brown, medium to coarse in 
gradation, with traces of fine to coarse 
Gravel.

End of Borehole
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NOTES:
1. Borehole was advanced using Pionjar-
driven percussion drill equipment on 
September 20, 2013 to refusal at a depth of 
2.0 metres.

2. Borehole was recorded as 'dry' upon 
completion of drilling and backfilled as per 
Ontario Regulation 903.

3. Soil samples will be discarded after 3 
months unless otherwise directed by our 
client.
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593089.00m E 4796530.00m N

107.63

105.63

Ground Surface

Topsoil
Approximately 125 millimetres over

Clayey Sand Fill
Brown, fine to medium in gradation, with 
traces of Silt and fine to coarse Gravel, 
rootlets in the upper level.

End of Borehole

 SS 

 SS 

 SS 

SS 

 1 

 2 

 3 

4 

 - 

 - 

 - 

- 

20 40 60 80
blows/300mm

Standard Penetration Test

10 20 30 40
w%

Moisture Content

Pionjar

Sept. 20, 2013

25mm

Geodetic

SRS

Log of Borehole No.Project No:

Project:

Location:

Client:

Borehole Location:

Project Manager:

: ::

Drill Method:

Drill Date:

Hole Size:

Datum:

Checked by:

Sheet: 1 of 1

SOIL-MAT ENGINEERS & CONSULTANTS LTD.
130 Lancing Drive, Hamilton, ON  L8W 3A1
Phone: (905) 318-7440  Fax: (905) 318-7455
e-mail: info@soil-mat.on.ca

SUBSURFACE PROFILE SAMPLE

D
ep

th

0 0
ft  m

2

2

4

4

6

6

8

8

10

12

14

16

18

20

22

24

26

28

30

32

E
le

va
tio

n 
[m

]

S
ym

b
ol

Description

W
el

l D
at

a

T
yp

e

N
um

be
r

B
lo

w
 C

ou
n

ts

B
lo

w
s/

30
0m

m

R
ec

o
ve

ry

P
P

 (
kg

f/
cm

2)

U
.W

t.(
kN

/m
3

)

NOTES:
1. Borehole was advanced using Pionjar-
driven percussion drill equipment on 
September 20, 2013 to refusal at a depth of 
2.0 metres.

2. Borehole was recorded as 'dry' upon 
completion of drilling and backfilled as per 
Ontario Regulation 903.

3. Soil samples will be discarded after 3 
months unless otherwise directed by our 
client.
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592989.00m E 4796500.00m N

109.56

107.76

Ground Surface

Topsoil
Approximately 150 millimetres over

Sand Fill
Brown, fine to coarse in gradation, with 
traces of fine to medium Gravel.

End of Borehole
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NOTES:
1. Borehole was advanced using Pionjar-
driven percussion drill equipment on 
September 20, 2013 to refusal at a depth of 
1.8 metres.

2. Borehole was recorded as 'dry' upon 
completion of drilling and backfilled as per 
Ontario Regulation 903.

3. Soil samples will be discarded after 3 
months unless otherwise directed by our 
client.
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Note: Drivepoint installation 
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Appendix
Groundwater Velocity Calculations
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Appendix . Groundwater Calculations

Appendix .1 Evaluation of Horizontal Groundwater Velocity in the Silty Clay and Clay Till Aquitard
Southerly Towards Hamilton Harbour

The horizontal average linear groundwater velocity (v) in the silty clay and clay till based aquitard
between approximately Highway 403 southerly towards the Candian National Railway tracks (see
Figures 2 and 3) can be evaluated by the following equation as per Freeze and Cherry (1979):

v = KiH/n

where K is the hydraulic conductivity of the overburden. The geometric mean of nine hydraulic
conductivity tests in the clay aquitard was calculated to be 9.3 x 10 9 m/sec. The horizontal hydraulic
gradient (iH) was measured between MW 6 Shallow near Highway 403 and MW 5 near the CNR tracks as
the change in hydraulic head over the change in distance of dh/dl. For the April 9, 2014 groundwater
measurements, this equals a head decrease of 111.71 � 103.78 metres above sea level (masl) (see Table
2) over an approximate distance of 165 m or a horizontal hydraulic gradient of 0.048. The porosity (n)
was determined from literature (Freeze and Cherry, 1979) for clay based soils at 0.40 or 40%.

Therefore, the average linear horizontal velocity can be determined as follows:

v = (9.3 x 10 9 m/sec) x (0.048) / 0.40
= 1.11 x 10 9 m/sec
= 0.04 m/year

Appendix .2 Evaluation of Vertical Groundwater Velocity Through the Clay based Aquitard to the
Queenston Shale Bedrock

The vertical average linear groundwater velocity (v) in through the silty clay and clay based till aquitard
to the Queenston Shale can be evaluated at Monitoring Well MW 8 Shallow and Deep by using the
following equation as per Freeze and Cherry (1979):

v = Kiv/n

where K is the geometric mean of the nine clay aquitard hydraulic conductivity tests or 9.3 x 10 9 m/sec.
The vertical hydraulic gradient (iv) as measured between MW 8 S and MW 8 D as the vertical change in
hydraulic head over the change in vertical distance of dh/dl. For the April 9, 2014 groundwater
measurements (see Table 2), this equals a downward decrease in hydraulic head of 108.57 � 108.21
masl = 0.36 over an approximate distance of 10.34 m � 3.04 m = 7.30 m (see Borehole Logs for MW 8
S&D) or a vertical hydraulic gradient of 0.049. The porosity (n) was determined from literature (Freeze
and Cherry, 1979) for the cay based soils at 0.40 or 40%.

Therefore, the average linear vertical velocity can be determined as follows:

v = (9.3 x 10 9 m/sec) x (0.049) / 0.40
= 1.1 x 10 9 m/sec
= 0.03 m/year



 
 

 
 

 
 

 
 
 

 


















