
 
 
 
 
 
PROJECT NO.: SM 301951-G     July 20, 2022 

 

CACHET DEVELOPMENTS  

361 CONNIE CRESCENT, SUITE 200 

Concord, Ontario 

L4K 5R2 

 

Attention: Marcus Gagliardi 

 Development Planner  

 

PRELIMINARY HYDROGEOLOGICAL ASSESSMENT 

PROPOSED RESIDENTIAL DEVELOPMENT 

CLAYTON AND ELORA SANDS 

ELORA, ONTARIO 

 

Dear Mr. Gagliardi, 

 

Further to your recent correspondence and discussions, SOIL-MAT ENGINEERS & 

CONSULTANTS LTD. has prepared the following preliminary hydrogeological assessment 

based on the updated groundwater information to date.  These comments are further to 

our Preliminary Geotechnical and Hydrogeological Investigation reports for the subject 

lands [SM 301951A-G and SM 301951B-G, dated October 14, 2021 and March 11, 

2022], and recent discussions with the design team.  As such, this hydrogeological 

report should be read in conjunction with our previous reports stated above.  It is also 

noted that this report marks the completion of all of the proposed drilling fieldwork, and 

as such a new borehole numbering system has been implemented. 

 

 

1.  INTRODUCTION 

 

We understand that the project will involve the construction of a residential development 

on the Clayton Lands located at 75 Woolwich Street East [Clayton Lands] in Elora, 

Ontario, along with potential future development on the Elora Sands [Elora Sands] to the 

east.  The development details are to be established, but are anticipated to consist of 

single-family dwellings and townhouses along asphalt paved roadways, including the 

installation of associated underground municipal services.  The purpose of this 

hydrogeological assessment is to provide additional and more detailed information and 

comments to support the assessment of site servicing options for the proposed 

development, from a geotechnical point of view. 
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Borehole No. 201A (Ground Surface Elevation of 404.75 metres) 

 Groundwater Depth (m) Groundwater Elevation (m) 

February 17, 2022 Dry <401.8 

April 22, 2022 2.05 402.7 

June 1, 2022 2.43 402.3 

 

Borehole No. 202 (Ground Surface Elevation of 406.59 metres) 

 Groundwater Depth (m) Groundwater Elevation (m) 

February 17, 2022 5.5 401.1 

April 22, 2022 4.76 401.8 

June 1, 2022 5.43 401.2 

 

Borehole No. 203 (Ground Surface Elevation of 407.13 metres) 

 Groundwater Depth (m) Groundwater Elevation (m) 

February 17, 2022 Dry <401.0 

April 22, 2022 5.90 401.2 

June 1, 2022 5.91 401.2 

 

Borehole No. 204 (Ground Surface Elevation of 409.56 metres) 

 Groundwater Depth (m) Groundwater Elevation (m) 

February 17, 2022 2.81 406.7 

April 22, 2022 1.16 408.4 

June 1, 2022 1.53 408.0 

 

Borehole No. 205 (Ground Surface Elevation of 412.99 metres) 

 Groundwater Depth (m) Groundwater Elevation (m) 

February 17, 2022 2.56 410.4 

April 22, 2022 2.25 410.7 

June 1, 2022 2.39 410.6 

 

Borehole No. 206 (Ground Surface Elevation of 412.88 metres) 

 Groundwater Depth (m) Groundwater Elevation (m) 

February 17, 2022 6.83 406.1 

April 22, 2022 4.60 408.3 

June 1, 2022 4.66 408.2 
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Borehole No. 401 (Ground Surface Elevation of 420.91 metres) 

 Groundwater Depth (m) Groundwater Elevation (m) 

April 22, 2022 2.29 418.6 

June 1, 2022 2.39 418.5 

 

TABLE C 

SUMMARY OF MANUAL GROUNDWATER READINGS (CLAYTON LANDS) 

Borehole No. 101 (Ground Surface Elevation of 408.60 metres) 

 Groundwater Depth (m) Groundwater Elevation (m) 

August 6, 2021 4.78 403.8 

August 27, 2021 4.71 403.9 

October 14, 2021 4.33 404.3 

February 23, 2022 4.31 404.3 

April 22, 2022 4.07 404.5 

June 1, 2022 4.15 404.5 

 

Borehole No. 102 (Ground Surface Elevation of 414.13 metres) 

 Groundwater Depth (m) Groundwater Elevation (m) 

August 6, 2021 3.58 410.6 

August 27, 2021 3.61 410.5 

October 14, 2021 3.62 410.5 

February 23, 2022 3.50 410.6 

April 22, 2022 2.89 411.2 

June 1, 2022 3.05 411.1 

 

Borehole No. 103 (Ground Surface Elevation of 414.13 metres) 

 Groundwater Depth (m) Groundwater Elevation (m) 

August 6, 2021 6.78 408.1 

August 27, 2021 6.96 407.9 

October 14, 2021 7.09 407.8 

February 23, 2022 6.83 408.0 

April 22, 2022 6.13 408.7 

June 1, 2022 6.28 408.6 

 

Borehole No. 301 (Ground Surface Elevation of 412.75 metres)* 

 Groundwater Depth (m) Groundwater Elevation (m) 

February 23, 2022 6.29 406.5 

April 22, 2022 5.65 407.1 

June 1, 2022 5.71 407.0 
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1315 400.9 175 53.4 1140 347.6 24 7.3 1291 393.6 46.0 

1320 402.4 214 65.2 1106 337.2 19 5.8 1301 396.6 59.5 

1310 399.4 230 70.1 1080 329.3 15 4.6 1295 394.8 65.5 

1305 397.9 215 65.5 1090 332.3 22 6.7 1283 391.2 58.8 

1305 397.9 114 34.8 1191 363.1 1 0.3 1304 397.6 34.5 

1310 399.4 105 32.0 1205 367.4 23 7.0 1287 392.4 25.0 

1305 397.9 85 25.9 1220 372.0 6 1.8 1299 396.0 24.1 

1310 399.4 70 21.3 1240 378.0 26 7.9 1284 391.5 13.4 

1310 399.4 95 29.0 1215 370.4 22 6.7 1288 392.7 22.3 

1315 400.9 91 27.7 1224 373.2 14 4.3 1301 396.6 23.5 

1315 400.9 81 24.7 1234 376.2 35 10.7 1280 390.2 14.0 

1315 400.9 215 65.5 1100 335.4 24 7.3 1291 393.6 58.2 

1310 399.4 190 57.9 1120 341.5 30 9.1 1280 390.2 48.8 

1305 397.9 165 50.3 1140 347.6 24 7.3 1281 390.5 43.0 

1310 399.4 179 54.6 1131 344.8 20 6.1 1290 393.3 48.5 

1320 402.4 200 61.0 1120 341.5 34 10.4 1286 392.1 50.6 

1320 402.4 176 53.7 1144 348.8 30 9.1 1290 393.3 44.5 

1320 402.4 214 65.2 1106 337.2 43 13.1 1277 389.3 52.1 

1315 400.9 180 54.9 1135 346.0 38 11.6 1277 389.3 43.3 

1305 397.9 193 58.8 1112 339.0 40 12.2 1265 385.7 46.6 

1305 397.9 230 70.1 1075 327.7 39 11.9 1266 386.0 58.2 

1315 400.9 225 68.6 1090 332.3 34 10.4 1281 390.5 58.2 

1305 397.9 188 57.3 1117 340.5 26 7.9 1279 389.9 49.4 

1310 399.4 192 58.5 1118 340.9 30 9.1 1280 390.2 49.4 

1310 399.4 200 61.0 1110 338.4 77 23.5 1233 375.9 37.5 

1325 404.0 235 71.6 1090 332.3 35 10.7 1290 393.3 61.0 

1325 404.0 230 70.1 1095 333.8 44 13.4 1281 390.5 56.7 

    Avg.= 52.5 Avg.= 350.1 Avg.= 11.3 Avg.= 391.3 41.2 

    SdevP= 16.2 SdevP= 16.3 SdevP= 6.6 SdevP= 8.4 14.6 
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permanent pool elevation near the observed groundwater level, and the use of an 

impermeable liner would be expected to be required. 

 

In general, where the permanent pool elevation is below the static groundwater 

elevation, it will be necessary to provide a low permeability layer over the base of the 

pond to resist the infiltration of natural groundwater, and of sufficient weight to resist the 

hydrostatic uplift pressures.  Conversely, where the permanent pool elevation is above 

the static groundwater level, a low permeability liner will be required to prevent the 

exfiltration of water out of the pond.  This could be accomplished through the use of a 

compacted clay liner, or with a weighed down proprietary liner system, etc.  The weight 

of the liner system would have to exceed the uplift pressure of the ground water during 

the most severe periods of the year, likely when maximum storage is required.  In 

approximate terms for example, one metre of clay liner, or equivalent, would be required 

for about every two meters of water storage below static ground water level, i.e., when 

the water level in the pond is 2 metres below the static ground water table, the clay liner 

would have to be at least one metre thick; if 3 metres below the static level, then 1.5 

metres thick, etc. 

 

Where the permanent pool elevation is below the static groundwater elevation, it will be 

necessary to provide a low permeability layer over the base of the pond to resist the 

infiltration of natural groundwater, and of sufficient weight to resist the hydrostatic uplift 

pressures.  Conversely, where the permanent pool elevation is above the static 

groundwater level, a low permeability liner will be required to prevent the exfiltration of 

water out of the pond.  This could be accomplished through the use of a compacted clay 

liner, or with a weighed down proprietary liner system, etc.  The weight of the liner 

system would have to exceed the uplift pressure of the ground water during the most 

severe periods of the year, likely when maximum storage is required.  In approximate 

terms for example, one metre of clay liner, or equivalent, would be required for about 

every two meters of water storage below static ground water level, i.e., when the water 

level in the pond is 2 metres below the static ground water table, the clay liner would 

have to be at least one metre thick; if 3 metres below the static level, then 1.5 metres 

thick, etc.  It is recommended that best efforts be made to design the static pool 

elevation close to the static groundwater elevation so that the natural seasonal 

fluctuations of the groundwater elevation dictate the permanent pool elevation.  This 

would eliminate the need to construct a weighted liner to resist the hydrostatic uplift 

pressures of the static groundwater elevation.  That being said, this would only work if 

the former solution could be achieved whilst attaining the required water storage volume 

for the development. 
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Project No. SM 301951-G Drawing No. 5
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Project No. SM 301951-G Drawing No. 6
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Lab No.: 21-335 Notes:

Borehole No.: 003
Sample No.: 3

CLAY [%]: 22
SILT [%]: 44

SAND [%]: 28
GRAVEL [%]: 6 Estimated Permeability, k [cm/s] 10-7

D10 (Effective Diam. in mm): 0.0005 0.8

Depth: 5'

M.L. - Inorganic silts and very fine sands, clayey silts with slight plasticity

Estimated Infiltration Rate [mm/hr] : < 10

Soil Description: Brown Sandy Silt w/ some Clay and trace Gravel

August 2021 Grain Size Analysis No. 1 Project No.: SM 301951-T

 Coefficient of Uniformity CU: 102.0  Coefficient of Curvature CC:

SOIL-MAT ENGINEERS & CONSULTANTS LTD.

7581 Sideroad 15, Elora ON
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Lab No.: 21-340 Notes:

Borehole No.: 004
Sample No.: 5

CLAY [%]: 2
SILT [%]: 7

SAND [%]: 80
GRAVEL [%]: 11 Estimated Permeability, k [cm/s] 10-2

D10 (Effective Diam. in mm): 0.090 1.8

Depth: 10'

Soil Description: Brown Sand w/ some Gravel and traces of Silt and Clay

August 2021 Grain Size Analysis No. 2 Project No.: SM 301951-T

 Coefficient of Uniformity CU: 6.6

S.P. - Poorly graded sands, little or no fines

 Coefficient of Curvature CC:

SOIL-MAT ENGINEERS & CONSULTANTS LTD.

7581 Sideroad 15, Elora ON

Estimated Infiltration Rate [mm/hr] : 150 to 300
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Lab No.: 21-336 Notes:

Borehole No.: 006
Sample No.: 5

CLAY [%]: 11
SILT [%]: 44

SAND [%]: 36
GRAVEL [%]: 9 Estimated Permeability, k [cm/s] 10-6

D10 (Effective Diam. in mm): 0.0015 3.3

August 2021 Grain Size Analysis No. 3 Project No.: SM 301951-T

 Coefficient of Uniformity CU: 60.0  Coefficient of Curvature CC:

SOIL-MAT ENGINEERS & CONSULTANTS LTD.

7581 Sideroad 15, Elora ON

Depth: 10'

M.L. - Inorganic silts and very fine sands, clayey silts with slight plasticity

Estimated Infiltration Rate [mm/hr] : 10 to 15

Soil Description: Brown Sandy Silt w/ some Clay and trace Gravel
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Lab No.: 22-088 Notes:

Borehole No.: 201
Sample No.: 2

CLAY [%]: 5
SILT [%]: 17

SAND [%]: 76
GRAVEL [%]: 2 Estimated Permeability, k [cm/s] 10-4

D10 (Effective Diam. in mm): 0.0001 5.4

March 2022 Grain Size Analysis No. 4 Project No.: SM 301951-T

 Coefficient of Uniformity CU: 40.0  Coefficient of Curvature CC:

SOIL-MAT ENGINEERS & CONSULTANTS LTD.

7581 Nichol Road 15, Elora ON

Soil Description: Brown Sand w/ Some Silt and traces of Clay and Gravel
S.M. - Silty sands, sand-silt mixtures

Estimated Infiltration Rate [mm/hr] : 50

Depth:  5'
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Lab No.: 22-089 Notes:

Borehole No.: 202
Sample No.: 2

CLAY [%]: 30
SILT [%]: 38

SAND [%]: 26
GRAVEL [%]: 6 Estimated Permeability, k [cm/s] 10-8

D10 (Effective Diam. in mm): 0.0004 0.3

Depth:  5'

M.L - Clayey silts with slight plasticity, silty or clayey fine sands,
inorganic silts and very fine sands

Estimated Infiltration Rate [mm/hr] : < 10

Soil Description: Brown Clayey Sandy Silt w/ a trace of Gravel

March 2022 Grain Size Analysis No. 5 Project No.: SM 301951-T

 Coefficient of Uniformity CU: 80.0  Coefficient of Curvature CC:

SOIL-MAT ENGINEERS & CONSULTANTS LTD.

7581 Nichol Road 15, Elora ON
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Lab No.: 22-090 Notes:

Borehole No.: 202
Sample No.: 5

CLAY [%]: 10
SILT [%]: 51

SAND [%]: 39
GRAVEL [%]: 0 Estimated Permeability, k [cm/s] 10-6

D10 (Effective Diam. in mm): 0.0022 3.0

March 2022 Grain Size Analysis No. 6 Project No.: SM 301951-T

 Coefficient of Uniformity CU: 33.2  Coefficient of Curvature CC:

SOIL-MAT ENGINEERS & CONSULTANTS LTD.

7581 Nichol Road 15, Elora ON

Depth:  20'

M.L. - Inorganic silts and very fine sands

Estimated Infiltration Rate [mm/hr] : 10 to 15

Soil Description: Light Brown Silt and Sand w/ some Clay
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Lab No.: 22-091 Notes:

Borehole No.: 203
Sample No.: 2

CLAY [%]: 3
SILT [%]: 17

SAND [%]: 37
GRAVEL [%]: 43 Estimated Permeability, k [cm/s] 10-4

D10 (Effective Diam. in mm): 0.017 0.6

Depth:  5'

G.M. - Gravel-sand-silt mixtures, silty gravels

Estimated Infiltration Rate [mm/hr] : 50 to 60

Soil Description: Brown Gravel and Sand w/ some Silt and a trace of Clay

March 2022 Grain Size Analysis No. 7 Project No.: SM 301951-T

 Coefficient of Uniformity CU: 335.3  Coefficient of Curvature CC:

SOIL-MAT ENGINEERS & CONSULTANTS LTD.

7581 Nichol Road 15, Elora ON
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Lab No.: 22-092 Notes:

Borehole No.: 203
Sample No.: 5

CLAY [%]: 3
SILT [%]: 8

SAND [%]: 87
GRAVEL [%]: 2 Estimated Permeability, k [cm/s] 10-3

D10 (Effective Diam. in mm): 0.07 0.9

Depth:  20'

S.P. - Poorly graded sands

Estimated Infiltration Rate [mm/hr] : 125 to 150

Soil Description: Brown Sand w/ traces of Silt, Clay and Gravel

March 2022 Grain Size Analysis No. 8 Project No.: SM 301951-T

 Coefficient of Uniformity CU: 2.1  Coefficient of Curvature CC:

SOIL-MAT ENGINEERS & CONSULTANTS LTD.

7581 Nichol Road 15, Elora ON

0

10

20

30

40

50

60

70

80

90

100

0.001 0.01 0.1 1 10 100

P
er

ce
nt

ag
e 

P
as

si
ng

Grain Diameter (mm)

Mechanical  &  Hydrometer Analyses

U.S. Standard Sieve Sizes
Unified Soil Classification System (USCS)

C
L

A
Y

N
o.

 2
00

N
o.

 1
00

N
o.

 5
0

N
o.

 3
0

N
o.

 1
6

N
o.

 1
0

N
o.

 8

N
o.

 4

3/
8"

1/
2"

3/
4"

1" 1 
1/

2"

2" 3"

FINE MEDIUM COARSE FINE COARSE
SILT

SAND GRAVEL

0

10

20

30

40

50

60

70

80

90

100

0.001 0.01 0.1 1 10 100

P
er

ce
nt

ag
e 

P
as

si
ng

Grain Diameter (mm)

Mechanical  &  Hydrometer Analyses

U.S. Standard Sieve Sizes
Unified Soil Classification System (USCS)

C
L

A
Y

N
o.

 2
00

N
o.

 1
00

N
o.

 5
0

N
o.

 3
0

N
o.

 1
6

N
o.

 1
0

N
o.

 8

N
o.

 4

3/
8"

1/
2"

3/
4"

1" 1 
1/

2"

2" 3"

FINE MEDIUM COARSE FINE COARSE
SILT

SAND GRAVEL



Lab No.: 22-094 Notes:

Borehole No.: 204
Sample No.: 2

CLAY [%]: 16
SILT [%]: 34

SAND [%]: 30
GRAVEL [%]: 20 Estimated Permeability, k [cm/s] 10-7

D10 (Effective Diam. in mm): 0.00085 1.2

Depth:  5'

M.L. - Silty or clayey fine sands

Estimated Infiltration Rate [mm/hr] : 10

Soil Description: Brown Sandy Gravelly Silt w/ some Clay

March 2022 Grain Size Analysis No. 9 Project No.: SM 301951-T

 Coefficient of Uniformity CU: 188.2  Coefficient of Curvature CC:

SOIL-MAT ENGINEERS & CONSULTANTS LTD.

7581 Nichol Road 15, Elora ON
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Lab No.: 22-093 Notes:

Borehole No.: 205
Sample No.: 3

CLAY [%]: 2
SILT [%]: 4

SAND [%]: 94
GRAVEL [%]: 0 Estimated Permeability, k [cm/s] 10-3

D10 (Effective Diam. in mm): 0.095 1.2

March 2022 Grain Size Analysis No. 10 Project No.: SM 301951-T

 Coefficient of Uniformity CU: 3.1  Coefficient of Curvature CC:

SOIL-MAT ENGINEERS & CONSULTANTS LTD.

7581 Nichol Road 15, Elora ON

S.P. - Poorly graded sands

Estimated Infiltration Rate [mm/hr] : 150 to 300

Soil Description: Brown Sand w/ traces of Silt and Clay

Depth:  10'
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Lab No.: 21-339 Notes:

Borehole No.: 102
Sample No.: 6

CLAY [%]: 2
SILT [%]: 6

SAND [%]: 91
GRAVEL [%]: 1 Estimated Permeability, k [cm/s] 10-2

D10 (Effective Diam. in mm): 0.10 1.5

Depth: 15'

Soil Description: Brown Sand w/ traces of Silt, Clay and Gravel

August 2021 Grain Size Analysis No. 11 Project No.: SM 301951-T

 Coefficient of Uniformity CU: 5.1

S.P. - Poorly graded sands, little or no fines

 Coefficient of Curvature CC:

SOIL-MAT ENGINEERS & CONSULTANTS LTD.

75 Woolwich Street East, Elora ON

Estimated Infiltration Rate [mm/hr] : 150 to 300
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Lab No.: 21-338 Notes:

Borehole No.: 103
Sample No.: 3

CLAY [%]: 14
SILT [%]: 45

SAND [%]: 34
GRAVEL [%]: 7 Estimated Permeability, k [cm/s] 10-6

D10 (Effective Diam. in mm): 0.00100 2.1

August 2021 Grain Size Analysis No. 12 Project No.: SM 301951-T

 Coefficient of Uniformity CU: 80.0  Coefficient of Curvature CC:

SOIL-MAT ENGINEERS & CONSULTANTS LTD.

75 Woolwich Street East, Elora ON

Depth: 5'

M.L. - Inorganic silts and very fine sands, clayey silts with slight plasticity

Estimated Infiltration Rate [mm/hr] : 10

Soil Description: Brown Sandy Silt w/ some Clay and trace Gravel
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Lab No.: 21-337 Notes:

Borehole No.: 104
Sample No.: 4

CLAY [%]: 2
SILT [%]: 9

SAND [%]: 89
GRAVEL [%]: 0 Estimated Permeability, k [cm/s] 10-3 to 10-2

D10 (Effective Diam. in mm): 0.0600 1.9

August 2021 Grain Size Analysis No. 13 Project No.: SM 301951-T

 Coefficient of Uniformity CU: 3.7  Coefficient of Curvature CC:

SOIL-MAT ENGINEERS & CONSULTANTS LTD.

75 Woolwich Street East, Elora ON

Depth: 7.5'

S.P. - Poorly graded sands, little or no fines

Estimated Infiltration Rate [mm/hr] : 100 to 150

Soil Description: Brown Sand w/ traces of Silt and Clay
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Lab No.: 22-096 Notes:

Borehole No.: 302
Sample No.: 2

CLAY [%]: 2
SILT [%]: 3

SAND [%]: 95
GRAVEL [%]: 0 Estimated Permeability, k [cm/s] 10-2

D10 (Effective Diam. in mm): 0.09 1.5

March 2022 Grain Size Analysis No. 14 Project No.: SM 301951-T

 Coefficient of Uniformity CU: 2.3  Coefficient of Curvature CC:

SOIL-MAT ENGINEERS & CONSULTANTS LTD.

75 Woolwich Street East, Elora ON

Soil Description: Brown Sand w/ traces of Silt and Clay
S.P. - Poorly graded sands, little or no fines

Estimated Infiltration Rate [mm/hr] : 150 to 300

Depth:  5'
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Lab No.: 22-097 Notes:

Borehole No.: 304
Sample No.: 2

CLAY [%]: 16
SILT [%]: 40

SAND [%]: 33
GRAVEL [%]: 11 Estimated Permeability, k [cm/s] 10-7

D10 (Effective Diam. in mm): 0.0009 1.1

March 2022 Grain Size Analysis No. 15 Project No.: SM 301951-T

 Coefficient of Uniformity CU: 103.3  Coefficient of Curvature CC:

SOIL-MAT ENGINEERS & CONSULTANTS LTD.

75 Woolwich Street East, Elora ON

Soil Description: Brown Sandy Silt w/ some Clay and Gravel
M.L. - Inorganic silts and very fine sands, silty or clayey fine sands, clayey silts with slight

plasticity to S.M. - Sand-silt mixtures
Estimated Infiltration Rate [mm/hr] : 10

Depth:  5'
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Lab No.: 22-098 Notes:

Borehole No.: 305
Sample No.: 2

CLAY [%]: 7
SILT [%]: 16

SAND [%]: 77
GRAVEL [%]: 0 Estimated Permeability, k [cm/s] 10-4

D10 (Effective Diam. in mm): 0.015 3.3

March 2022 Grain Size Analysis No. 16 Project No.: SM 301951-T

 Coefficient of Uniformity CU: 10.0  Coefficient of Curvature CC:

SOIL-MAT ENGINEERS & CONSULTANTS LTD.

75 Woolwich Street East, Elora ON

Soil Description: Brown Sand w/ some Silt and a trace of Clay
S.M. - Sand-silt mixtures, silty sands

Estimated Infiltration Rate [mm/hr] : 50 to 60

Depth:  5'
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