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911 Locate Road Date of Survey Response MOE Well Note

Number Survey Date Depth (m) Well # Type (well record match information, etc.)

43346 Truman Line 4-Feb-22 no response - 2005576 drilled match based on WWR info, drilled overburden, depth 29.6m

43474 Truman Line 4-Feb-22 no response - 2005274 drilled match based on WWR info, drilled overburden, depth 21.3m

43647 Truman Line 4-Feb-22 n/a n/a 2001243 drilled match based response and WWR, drilled overburden, depth 24.1m

43164 Ferguson Line 4-Feb-22 no response - 2001242 drilled match based on WWR info, drilled overburden, depth 11.6m

2005261 drilled match based on WWR info, drilled overburden, depth 14.9m

43224 Ferguson Line 4-Feb-22 no response - - - no matching WWR located (possible 2005261)

43324 Ferguson Line 4-Feb-22 no response - - - no matching WWR located

   n/a = information not provided

   WWR = water well record

Table A2: Private Water Well Survey Results Summary

Talbot Sand and Gravel Limited
Proposed Macpherson Pit

Groundwater Science Corp
Hydrogeologic Assessment



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix B 
Borehole Logs 

  



Borehole:  MW1
Project: MacPherson Pit Date: January 7, 2021.

Location: southeast corner of western field Supervisor: EP/AP
Method: Hollow stem auger Elevations TOC: 254.61 mASL

Samples: auger cuttings (A) and split spoon (S) GS: 253.61 mASL

Depth Monitor

Ft. m. ty
pe

no
. Interval Rec. Installation

A    Topsoil - dark brown silty / sandy  protective casing,

 cement and bentonite

Silt / Clay  (holeplug) seal 

A  - brown, silty clay, moist  to surface.

Sand and Gravel
A  - change in drilling and auger cuttings

   to brown sand at 1.8 m, stony at 2.8 m

  (gravel, small stones and cobbles)
S 1 3.0 to 3.7  - grey/tan fine to medium grained sand, gravel 

   and intermittent small stones, clean, dry

A  - stony layer at 4.6 m 

   (gravel, small stones and cobbles)

S 2 6.1 to 6.7  - grey/tan fine sand with intermittent layers of 

   medium sand and fine gravel, clean, dry

 - stony layer

S 3 9.1 to 9.8  - grey fine sands with cross bedded layers of silt

 - consistent drilling.

 silica sand pack.

 - stony layer

 water level 11.85 mBGS

S 4 12.2 to 12.8  - dark grey, medium to coarse grained sand with  January 7, 2021.

   traces of fine sand and intermittent fine gravel
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Borehole:  MW1
Project: MacPherson Pit Date: January 7, 2021.

Location: Southeast corner of field alone pit edge. Supervisor: EP/AP
Method: Hollow stem auger Elevations TOC: 254.61 mASL

Samples: auger cuttings (A) and split spoon (S) GS: 253.61 mASL

Depth Monitor

Ft. m. ty
pe

no
. Interval Rec.  - continued - Installation

S 4 12.2 to 12.8  - dark grey, medium to coarse grained sand with  screen length 3.0 m

   traces of fine sand and intermittent fine gravel,

   clean, wet  nominal 5.1 cm

 diameter PVC riser

 - consistent drilling  and slotted screen

End of Hole at 13.7 m
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Borehole:  MW2
Project: MacPherson Pit Date: January 7, 2021.

Location: southwest corner of existing pit Supervisor: EP/AP
Method: Hollow stem auger Elevations TOC: 254.60 mASL

Samples: auger cuttings (A) and split spoon (S) GS: 253.69 mASL

Depth Monitor

Ft. m. ty
pe

no
. Interval Rec. Installation

A    Topsoil - dark brown, silty/sandy  protective casing,

 cement and bentonite

 (holeplug) seal 

Silt / Sand  to surface.

A  - dark red / brown silty sand, moist

 - consistent low resistance drilling

S 1 3.0 to 3.7  - brown silt with intermittent tan/brown very

   fine sand layers, clean, dry

 - consistent drilling

S 2 6.1 to 6.7  - consistent grey fine to medium sand, clean, dry

 - consistent drilling

S 3 9.1 to 9.8  - clean light grey fine to medium sand with

   cross bedded layers of brown silt and 

   very fine sand

 - consistent drilling  silica and native

 material sand pack

 water level 11.94 mBGS

S 4 12.2 to 12.8  - dark grey fine to medium sand, clean, wet  January 7, 2021.

page 1 of 2

BOREHOLE LOG

Sample Description

0

20

25

30

0

35

5

10

15

40

5

1

2

3

4

6

7

8

9

10

11

12

Groundwater
Science Corp.



Borehole:  MW2
Project: MacPherson Pit Date: January 7, 2021.

Location: southwest corner of existing pit Supervisor: EP/AP
Method: Hollow stem auger Elevations TOC: 254.60 mASL

Samples: auger cuttings (A) and split spoon (S) GS: 253.69 mASL

Depth Monitor

Ft. m. ty
pe

no
. Interval Rec.  - continued - Installation

S 4 12.2 to 12.8  - consistent dark grey fine to medium sand,  screen length 3.0 m

   clean, wet

 nominal 5.1 cm

 - consistent drilling  diameter PVC riser

A  and slotted screen

End of Hole at 13.7 m
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Borehole:  MW3
Project: MacPherson Pit Date: January 7, 2021.

Location: southeast of residence Supervisor: EP/AP
Method: Hollow stem auger Elevations TOC: 258.46 mASL

Samples: auger cuttings (A) and split spoon (S) GS: 257.53 mASL

Depth Monitor

Ft. m. ty
pe

no
. Interval Rec. Installation

A    Topsoil - dark brown, silty/sandy  protective casing,

 cement and bentonite

Sand and Gravel  (holeplug) seal 

A  - dark red / brown silty sand, moist.  to surface.

 - consistent low resistance drilling

S 1 3.0 to 3.7  - brown fine to medium sands with intermittent 

   very fine gravel, clean, dry

A  - decrease in stoniness after 4.6 m,

    transition to light brown/tan auger cuttings

S 2 6.1 to 6.7  - consistent tan fine sand, clean, dry

 - consistent low resistance drilling

 - increase in stoniness at 7.6 m (gravel) 

S 3 9.1 to 9.8  - grey/tan fine sand, traces of coarse sand 

   and intermittent fine gravel, clean, dry

 - consistent drilling

S 4 12.2 to 12.8  - tan fine sand with intermittent gradational 

   layering, clean, dry
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Borehole:  MW3
Project: MacPherson Pit Date: January 7, 2021.

Location: Southeast of home. Supervisor: EP/AP
Method: Hollow stem auger Elevations TOC: 258.46 mASL

Samples: auger cuttings (A) and split spoon (S) GS: 257.53 mASL

Depth Monitor

Ft. m. ty
pe

no
. Interval Rec.  - continued - Installation

S 4 12.2 to 12.8  - tan fine sand with intermittent gradational 

   layering, clean, dry

 silica sand pack

 - consistent drilling  screen length 3.0 m

 nominal 5.1 cm

 diameter PVC riser

 and slotted screen

S 5 15.2 to 15.8  - grey/tan very fine sand with traces of silt, wet

 water level 15.75 mBGS

 January 7, 2021.

End of Hole at 16.8 m
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Borehole:  BH1-21
Project: MacPherson Pit Date: January 6, 2021.

Location: northeast corner of site. Supervisor: AP/EP
Method: Hollow stem auger Elevations TOC:

Samples: auger cuttings (A) and split spoon (S) GS: 257.8 mASL (approx)

Depth Monitor

Ft. m. ty
pe

no
. Interval Rec. Installation

A    Topsoil - dark brown, silty / sandy  no monitor installed

Clay

 - rich red/brown clay with minor borehole backfilled and 

   medium grained sand, moist sealed with bentonite

 - consistent drilling to 1.8 m

Sand
A  - change in drilling from clay to sand at 1.8 m

S 1 3.0 to 3.7m  - brown fine to medium grained sands with

   intermittent pebbles

 - consistent drilling to 4.4 m

Silt / Clay Till
A  - drilling resistance increase at 4.4 m, with

   increase in silt/clay content, minor fine sand

   noted in auger cuttings

S 2 6.1 to 6.7m  - dry grey silt/clay till with intermittent pebbles,

   dense

End of Hole at 6.7 m
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Borehole:  BH2-21
Project: MacPherson Pit Date: January 6, 2021.

Location: northern edge of site, west of BH1-21 Supervisor: AP/EP
Method: Hollow stem auger Elevations TOC:

Samples: auger cuttings (A) and split spoon (S) GS: 258.0 mASL (approx)

Depth Monitor

Ft. m. ty
pe

no
. Interval Rec. Installation

A    Topsoil - dark brown, silty / sandy  no monitor installed

Cay

 - rich red/brown clay with minor borehole backfilled and 

   medium grained sand to 1.2 m, moist sealed with bentonite

Sand

 - change in drilling at 1.2 m to brown sand
A

 - few intermittent stones/cobbles

S 1 3.0 to 3.7m  - brown fine to medium grained sands 

   with intermittent pebbles, dry

A  - consistent drilling to 5.8 m

Silt / Sand Till
S 2 6.1 to 6.7m  - drilling resistance increase at 5.8 m,

   significant increase in silt/clay content
A  - brown sandy/silty till with minor clay traces and 

   intermittent pebbles, sand seam at 6.7 m

A  - greying downward with increase in clay/silt

S 3 9.1 to 9.8m  - dense dry grey/brown silty till with intermittent 

   fine to coarse gravel

End of Hole at 9.8 m
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Borehole:  BH3-21
Project: MacPherson Pit Date: January 6, 2021.

Location: south edge of east field, along treeline. Supervisor: AP/EP
Method: Hollow stem auger Elevations TOC:

Samples: auger cuttings (A) and split spoon (S) GS: 253.4 mASL (approx)

Depth Monitor

Ft. m. ty
pe

no
. Interval Rec. Installation

A    Topsoil - dark brown, silty / sandy  no monitor installed.

Silt / Clay Till
A  - rich red/brown tight silty clay till with minor borehole backfilled and 

   medium grained sand and intermittent sealed with bentonite

   pebbles, moist

 - consistent drilling

S 1 3.0 to 3.7m  - brown tight silty clay till with minor 

   medium grained sand and intermittent pebbles

   and gravel
A  - increase in stoniness between 3.0 to 3.4 m.

   based on drilling observations and cuttings
A  - sand seam from 4.3 to 4.5 m
A  - brown sandy/silty till from 4.5 to 5.8 m

 - increase in sand content after 5.8 m

S 2 6.1 to 6.7m  - brown coarse sandy till with intermittent pebbles,

   minor silt content, compact, dry

A  - consistent drilling to 7.6 m, dry

End of Hole at 7.6 m
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Borehole:  BH4-22
Project: MacPherson Pit Date: February 25, 2022

Location: existing pit floor Supervisor: AP
Method: Hollow stem auger Elevations TOC:

Samples: auger cuttings (A) and split spoon (S) GS: 244 mASL (approx)

Depth Monitor

Ft. m. ty
pe

no
. Interval Rec. Installation

Sand, transition to Gravel  no monitor installed.

A  - tan to light brown very fine sand, some silt,

   moist borehole backfilled and 

 - water table estimated at 1 m depth (approx) sealed with bentonite

S 1 1.5 to 2.1 70%  - as above, wet

S 2 3.0 to 3.7m 80%  - fine sand, minor silt, wet

S 3 4.6 to 5.2 80%  - as above

S 4 6.1 to 6.7m 100%  - fine to medium gravel and fine to medium

   sand, minor silt, wet

End of Hole at 6.7 m

unable to drill further below water table due

to heaving sands
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Borehole:  BH5-22
Project: MacPherson Pit Date: May 19, 2022

Location: existing pit floor, near BH4 Supervisor: AP
Method: Auger to 3m, then Mud Rotary Elevations TOC:

Samples: drill cuttings (D) and split spoon (S) GS: 244 mASL (approx)

Depth Monitor

Ft. m. ty
pe

no
. Interval (m) Rec.

Sand, transition to Gravel  no monitor installed.

see  - tan to light brown very fine sand, some silt,
BH4 log    moist borehole backfilled and 

detailed  - water table estimated at 1 m depth (approx) sealed with bentonite

sampling

to 6.7m  - fine sand, minor silt, wet

 - fine to medium gravel and fine to medium

   sand, minor silt, wet

D  - fine sand, some clay (thin layer)

S 1 10.7 to 11.3 50%  - interlayed: 0.06m clean fine to medium sand

   and gravel; 0.06m very fine sand; 0.06m clean

   medium sand; 0.06m medium sand and fine

   gravel, some silt and clay; remainder clean

   fine sand and fine gravel

D  - primarily fine to medium sand

D  - as above

D  - as above

D  - very fine sand

page 1 of 2

BOREHOLE LOG

Sample Description

Installation

0

40

50

60

0

70

10

20

30

80

10

2

4

6

8

12

14

16

18

20

22

24

Groundwater
Science Corp.



Borehole:  BH5-22
Project: MacPherson Pit Date: May 19, 2022

Location: existing pit floor, near BH4 Supervisor: AP
Method: Auger to 3m, then Mud Rotary Elevations TOC:

Samples: drill cuttings (D) and split spoon (S) GS: 244 mASL (approx)

Depth Monitor

Ft. m. ty
pe

no
. Interval (m) Rec.

D  - very fine sand  no monitor installed.

D  - fine to medium sand borehole backfilled and 

sealed with bentonite

D  - as above

D  - as above

D  - compact very fine sand layer, then fine

   sand with fine gravel
D  - drilling indicates 1m coarse layer: sand,

  gravel, some stones possible

D  - primarily very fine sand

D  - drilling indicates 1 m gravelly layer then 

   compact sand, silt possible
D  - very fine sand

End of hole at 36.6m

page 2 of 2

BOREHOLE LOG

Sample Description

Installation

80

120

130

140

26

150

90

100

110

160

36

28

30

32

34

38

40

42

44

46

48

Groundwater
Science Corp.



1994 Drilling Results, from:































 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix C 
Water Level Monitoring Results 

 
  



Water Level Elevation (mASL)

Date MW1 MW2 MW3 DP1

TOW: 254.61 254.60 258.46 242.77

7‐Jan‐21 241.76 241.66 241.71 241.77

21‐Jan‐21 241.81 241.71 241.75 241.84

2‐Mar‐21 241.68 241.57 241.66 241.78

5‐May‐21 241.67 241.55 241.62 241.74

14‐Jun‐21 241.59 241.43 241.54 241.65

11‐Jul‐21 241.59 241.52 241.55 241.69

5‐Aug‐21 241.58 241.45 241.52 241.66

10‐Sep‐21 241.52 241.37 241.47 241.60

18‐Oct‐21 241.66 241.61 241.58 241.72

12‐Nov‐21 241.80 241.74 241.69 241.81

8‐Dec‐21 241.90 241.80 241.78 241.91

6‐Jan‐22 242.00 241.90 241.86 241.98

4‐Feb‐22 242.02 241.85 241.90 242.03

9‐Mar‐22 242.09 242.00 242.02 242.14

12‐Apr‐22 242.15 242.03 242.05 242.12

18‐May‐22 242.19 242.05 242.10 242.15

notes:

mASL = metres above sea level

TOW = top of well

Talbot Sand and Gravel Limited

Proposed Macpherson Pit Water Level Measurements
Groundwater Science Corp.

Hydrogeologic Assessment



Talbot Sand and Gravel Limited

Proposed Macpherson Pit Water Level Hydrograph
Groundwater Science Corp.

Hydrogeologic Assessment

241.0

241.5

242.0

242.5

1‐Jan‐2021 1‐Jan‐2022 1‐Jan‐2023

W
at
e
r 
Le
ve

l E
le
va
ti
o
n
 (
m
A
SL
)

MW1

MW2

MW3

DP1



Reported Monthly Precipitation

Month Monthly Normal Difference

(mm) (mm) (mm)

Jan‐20 129.6 74.2 55.4

Feb‐20 40.6 65.5 ‐24.9

Mar‐20 80 71.5 8.5

Apr‐20 63.8 83.4 ‐19.6

May‐20 79.6 89.8 ‐10.2

Jun‐20 58.5 91.7 ‐33.2

Jul‐20 35.1 82.7 ‐47.6

Aug‐20 137.6 82.9 54.7

Sep‐20 109.8 103 6.8

Oct‐20 75.9 81.3 ‐5.4

Nov‐20 60.8 98 ‐37.2

Dec‐20 77.7 87.5 ‐9.8

Jan‐21 37.2 74.2 ‐37

Feb‐21 39.5 65.5 ‐26

Mar‐21 43.2 71.5 ‐28.3

Apr‐21 72.9 83.4 ‐10.5

May‐21 42.4 89.8 ‐47.4

Jun‐21 96.2 91.7 4.5

Jul‐21 94.3 82.7 11.6

Aug‐21 121 82.9 38.1

Sep‐21 162.4 103 59.4

Oct‐21 164.6 81.3 83.3

Nov‐21 69.5 98 ‐28.5

Dec‐21 64.5 87.5 ‐23

‐50
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Monthly

Normal

Difference

values above zero
indicate precip. is
greater than "normal"

difference values below
zero indicate precip. is
less than "normal"

Talbot Sand and Gravel Limited

Proposed Macpherson Pit London ON Climate Station Precipitation Analysis
Groundwater Science Corp

Hydrogeological Study



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix D 
Response Test Analysis  



0. 4. 8. 12. 16. 20.
0.01

0.1

1.

Time (sec)

N
or

m
al

iz
ed

 H
ea

d 
(m

/m
)

WELL TEST ANALYSIS

PROJECT INFORMATION

Company:  Groundwater Science Corp.
Client:  Talbot Sand and Gravel Limited
Location:  Macpherson Pit
Test Well:  MW2
Test Date:  January 21, 2021

AQUIFER DATA

Saturated Thickness:  11. m Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW2 rising head #1)

Initial Displacement:  0.2 m Static Water Column Height:  2.16 m
Total Well Penetration Depth:  3. m Screen Length:  3. m
Casing Radius:  0.0254 m Well Radius:  0.1016 m

Gravel Pack Porosity:  0.

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 6.665E-5 m/sec y0 = 0.196 m
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WELL TEST ANALYSIS

PROJECT INFORMATION

Company:  Groundwater Science Corp.
Client:  Talbot Sand and Gravel Limited
Location:  Macpherson Pit
Test Well:  MW2
Test Date:  January 21, 2021

AQUIFER DATA

Saturated Thickness:  11. m Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW2 rising head #2)

Initial Displacement:  0.2 m Static Water Column Height:  2.16 m
Total Well Penetration Depth:  3. m Screen Length:  3. m
Casing Radius:  0.0254 m Well Radius:  0.1016 m

Gravel Pack Porosity:  0.

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 8.028E-5 m/sec y0 = 0.1874 m
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WELL TEST ANALYSIS

PROJECT INFORMATION

Company:  Groundwater Science Corp.
Client:  Talbot Sand and Gravel Limited
Location:  Macpherson Pit
Test Well:  MW3
Test Date:  January 21, 2021

AQUIFER DATA

Saturated Thickness:  11. m Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW3 rising head #1)

Initial Displacement:  0.2 m Static Water Column Height:  1.45 m
Total Well Penetration Depth:  3. m Screen Length:  3. m
Casing Radius:  0.0254 m Well Radius:  0.1016 m

Gravel Pack Porosity:  0.

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 8.834E-5 m/sec y0 = 0.1971 m
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WELL TEST ANALYSIS

PROJECT INFORMATION

Company:  Groundwater Science Corp.
Client:  Talbot Sand and Gravel Limited
Location:  Macpherson Pit
Test Well:  MW3
Test Date:  January 21, 2021

AQUIFER DATA

Saturated Thickness:  11. m Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW3 rising head #2)

Initial Displacement:  0.2 m Static Water Column Height:  1.45 m
Total Well Penetration Depth:  3. m Screen Length:  3. m
Casing Radius:  0.0254 m Well Radius:  0.1016 m

Gravel Pack Porosity:  0.

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 9.853E-5 m/sec y0 = 0.1848 m



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix E 
Water Balance Calculations  





SMR = Soil Moisture Retention (mm)

Vegetation Type

Soil Type

Shallow Rooted 

Crops 

(e.g. beans)

Moderately Deep 

Rooted Crops 

(e.g. corn)

Deep Rooted Crops 

(e.g. pasture)
Orchards

Closed Mature 

Forest

Fine Sand 50 75 100 150 250

Fine Sandy Loam 75 150 150 250 300

Silt Loam 125 200 250 300 400

Clay Loam 100 200 250 250 400

Clay 75 50 200 200 350

Source: Instructions and Tables For Computing Potential Evapotranspiration And The Water Balance,  C.W. Thornthwaite and J.R. Mather, 1957

Estimated Evapotranspiration Values (mm) using Environment Canada LONDON INT'L AIRPORT Weater Station 1981 to 2010 Climate Normals

Month
Daily Average 

Temperature (C.)

Average Monthly 

Precipitaiton (mm)

Pond Evap. = 

PET (mm)*

AET (mm)*

(150 mm SMR)

January ‐5.6 74.20 0.00 0.00

February ‐4.5 65.50 0.00 0.00

March ‐0.1 71.50 0.00 0.00

April 6.8 83.40 33.60 33.60

May 13.1 89.80 79.38 79.38

June 18.3 91.70 115.20 113.70

July 20.8 82.70 135.45 121.70

August 19.7 82.90 118.80 101.90

September 15.5 103.00 81.12 81.12

October 9.2 81.30 39.90 39.90

November 3.4 98.00 12.15 12.15

December ‐2.6 87.50 0.00 0.00

Annual Total (mm):
1011.50 615.60 583.45

*	 Source: Computer	Program	for	Estimating	Evapotranspiration	Using	the	Thornthwaite	Method , United States Department of Commerce,
National Oceanic and Atmosphere Administration (NOAA) Technical Memorandum ERL GLERL-101 (November 1996)



MOE Infiltration Factors

Topography Factor

Classification Criteria

Slope  

(%)

Value of 

Infiltration 

Factor

Flat land
Average Slope Not 

Exceeding:
0.6 m per 1 km 0.06 0.3

Average slope of: 2.8 m per 1 km 0.28

to: 3.8 m per 1 km 0.38

Average slope of: 28 m per 1 km 2.8

to: 47 m per 1 km 4.7

Soil Factor

Soil Type

Value of 

Infiltration 

Factor

Tight impervious clay 0.1

Medium combinations of clay and loam 0.2

Open sandy loam 0.4

Cover Factor

Classification

Value of 

Infiltration 

Factor

Cultivated lands 0.1

Woodland 0.2

Source:

MOEE Hydrogeological Technical Information Requirements for Land Development Applications,

Ontario Ministry of the Environment and Energy, April 1995

0.2

0.1

Rolling land

Hilly land



Proposed Macpherson Pit Below Water Extraction - Recharge Water Balance

Purpose:
  To assess present and future recharge contributions to the local groundwater system

Assumptions:
 - climate conditions at the site represented by Environment Canada reported 1981 - 2010 Climate Normals
   LONDON INT'L AIRPORT ON Station
 - evapotranspiration rates estimated using the Thornthwaite and Mather method
 - pond evaporation rates estimated using Potential Evapotranspiration (calculated maximum)
 - runoff rates estimated using MOE Infiltration Factors (MOEE Hydrogeological Technical Information
   Requirements For Land Development Applications , April 1995)
 - the assessment area (existing and proposed Licence and residence) is approximately 35 ha
 - current runoff from existing licence and 3.5 ha of adjacent lands is retained within existing pit
 - remaining runoff within assessment area can flow off-site to the south
 - under future conditions runoff within the assessment area is retained
 - area of existing pond (open water as per Site Plan) is approximately 1.5 ha
 - area of currently approved pond is approximately 3.2 ha
 - area of total proposed final pond (open water and wetland) is approximately 19.3 ha,
   of which approximately 12.1 ha is within new proposed licence area

1)  Water Balance Components

Infiltration Factor for Land Surface Within Runoff Areas
Hilly Land 0.3 surplus = precipitation - evapotranspiration

Open sandy loam 0.4
Cultivated 0.1

Factor: 0.8 80 % of surplus becomes infiltration recharge
0.2 20 % of surplus becomes runoff

General Site Recharge Calculation (includes pond areas)

site recharge = precipitation - evapotranspiration - runoff

1)  Estimate of Existing Recharge 2)  Estimate of Future Recharge Under Approved Extraction

Precipitation Rate = 1.01150 m/yr Approved Pond Area = 3.2 ha
PET Rate = 0.61560 m/yr = 32,000 m2

Evapotrans. Rate = 0.58345 m/yr
Land Water Surplus = 0.42805 m/yr Site Precip. Input = 354,025 m3/yr

Land Recharge Rate = 0.34244 m/yr Site Evapotrans. = 195,456 m3/yr
Land Runoff Rate = 0.08561 m/yr Site Pond Evap. = 19,699 m3/yr

Pond Recharge Rate = 0.39590 m/yr Site Runoff = 20,033 m3/yr

Assessment Area = 35 ha Future Recharge = 118,837 m3/yr
= 350,000 m2 Average Site Rate = 0.340 m/yr

Existing Runoff Area = 23.4 ha = 3.77 L/s
234,000 m2

Existing Pond Area = 1.5 ha 3)  Estimate of Future Recharge Under Proposed Extraction

15,000 m2

Future Runoff = 0 m3/yr
Site Precip. Input = 354,025 m3/yr
Site Evapotrans. = 195,456 m3/yr Proposed Pond Area = 19.3 ha

Site Pond Evap. = 9,234 m3/yr = 193,000 m2

Site Runoff = 20,033 m3/yr
Site Precip. Input = 354,025 m3/yr

Existing Recharge = 129,303 m3/yr Site Evapotrans. = 91,602 m3/yr
Average Site Rate = 0.369 m/yr Site Pond Evap. = 118,811 m3/yr

= 4.10 L/s Site Runoff = 0 m3/yr

Existing Runoff = 20,033 m3/yr Future Recharge = 143,613 m3/yr
Average Site Rate = 0.057 m/yr Average Site Rate = 0.410 m/yr

= 0.64 L/s = 4.55 L/s



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix F 
Drawdown Predictions 
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PROJECT INFORMATION

Company:  Groundwater Science Corp.
Client:  Talbot Sand and Gravel
Location:  Macpherson pit
Test Well:  Pond Extraction Simulation

WELL DATA

Pumping Wells
Well Name X (m) Y (m)
1 0 38.5
2 11.3 65.7
3 38.5 77
4 65.7 65.7
5 77 38.5
6 65.7 11.3
7 38.5 0
8 11.3 11.3

Observation Wells
Well Name X (m) Y (m)

50 m 127 38.5
100 m 177 38.5
200 m 277 38.5
400 m 477 38.5

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Neuman

T  = 0.00129 m2/sec S  = 0.25
Sy  = 0.1 Kz/Kr = 0.1



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix G 
Qualifications 

 



Providing Professional Services 

QUALIFICATIONS 
June 2022 

Andrew Pentney, B.Sc., P.Geo. 
 

Current Position 
Principal, Senior Hydrogeologist  

Groundwater Science Corp., Waterloo, ON 

Providing hydrogeological consulting expertise to regulatory agencies, 
environmental consultants and industry.  Services ranging from 
individual consulting and assessments to project support for larger study 
teams, including testimony at OMB (now OLT) hearings.  

Over 35 years of hydrogeologic consulting experience. 

Education 
B.Sc. (1987) : University of Waterloo, Waterloo, ON 

General Science, including Geology courses (stratigraphy, quaternary 
geology and hydrogeology).  

Professional memberships Registered Professional Geoscientist in Ontario    

Licenced MECP Contractor 

Range of Experience  Technical consultation for 8 Subwatershed Scale characterization 
studies (GRCA, CVC). Focus on assessing groundwater – surface 
water interaction (at rivers, streams, wetlands, ponds). 

 Planning approval and environmental peer review, watershed 
planning support to Credit Valley Conservation on an as-needed basis 
from 2001 to 2014. Focus on protecting stream and wetland systems. 

 Community Scale Septic System Impact studies for Alton, 
Cheltenham and Erin as part of Village Planning Assessments. 

 Water supply development, testing and impact assessment, Permit To 
Take Water consulting, Source Water Protection characterization and 
water balance studies for municipal water supplies, golf courses, 
industrial supply (over 20 assessments). 

 Aggregate Resource Act groundwater assessments, and associated 
Zoning and Official Plan amendment impact assessments, at over 35 
above water and 30 below water extraction sites. Extensive 
assessment and analysis of groundwater impact potential, private 
wells, groundwater-surface water interactions (most studies assessed, 
rivers, streams, wetlands, springs and/or ponds). 

 Aggregate Resource Act compliance monitoring at over 40 above 
water or below water extraction sites. Includes measurement and 
analysis of water level, water quality, private well impact potential, 
thermal impact potential and groundwater-surface water interaction. 

Groundwater 
Science Corp. 

Unit 2, 465 Kingscourt Drive, 
Waterloo, ON  N2K 3R5 

Phone: (519) 746-6916 
groundwaterscience.ca 




