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Appendix C1

Summary of Landfill Monitoring Wells & Boreholes

St. Marys Landfill

Bottom Top Bottom Top Bottom Top

OW1-80 27-May-80 0.93 7.60 6.90 6.30 7.60 6.00 6.00 5.80 Decom

OW2-80 27-May-80 6.40 5.80 5.20 6.40 4.80 4.80 4.60 Decom

OW3-80 27-May-80 1.13 4.60 4.20 3.60 4.60 3.00 3.00 2.80 Decom

OW4-80 27-May-80 1.03 10.50 9.80 9.20 10.50 9.00 9.00 8.80 Decom

OW1-84 25-Sep-84 0.61 9.60 8.38 7.62 9.60 6.50 6.50 5.87 Decom

OW2-84 25-Sep-84 0.65 9.60 9.53 8.77 9.60 8.08 8.08 7.10 WL / S

OW3-84 24-Sep-84 0.46 13.87 13.87 13.11 13.87 11.05 11.05 10.36 WL

OW4-84 24-Sep-84 0.84 13.87 3.05 2.29 3.05 1.83 1.83 1.45 WL / S

OW5-84 25-Sep-84 0.49 14.78 14.78 14.02 14.78 11.73 11.73 11.28 WL / S

OW6-84 25-Sep-84 0.86 14.78 3.20 2.44 3.20 2.18 2.18 1.98 WL

OW7-91 4-Oct-91 0.77 39.22 39.01 37.49 39.22 33.83 33.83 0.50 WL / S

OW8A-91 3-Oct-91 0.86 32.36 32.11 30.58 32.11 26.36 26.36 0.60 WL / S

OW8B-10 25-Oct-10 0.96 6.40 6.40 5.49 6.40 4.57 4.57 0.00 WL / S

OW9A-91 1-Oct-91 0.74 40.39 40.39 38.86 40.39 37.19 37.19 0.55 WL / S

OW9B-91 1-Oct-91 0.84 6.55 6.10 5.18 6.55 4.57 4.57 0.60 WL / S

OW15-91 21-Oct-91 0.85 6.20 5.49 4.57 5.49 3.91 3.91 0.60 WL / S

OW17-91 16-Nov-91 1.00 9.45 5.79 2.74 6.05 2.34 2.34 0.60 Decom

OW21-91 9-Dec-91 0.77 7.70 7.70 6.17 7.70 5.33 5.33 0.60 WL / S

OW25-91 11-Dec-91 0.56 10.36 9.75 8.84 10.36 7.01 7.01 0.61 WL / S

OW32-96 7-Aug-96 0.89 11.58 11.43 9.91 11.58 6.10 6.10 1.22 WL / S

OW32A-02 17-Sep-02 0.45 43.28 43.28 40.24 43.28 36.58 36.58 0.00 WL / S

OW33-96 8-Aug-96 0.91 13.56 13.41 11.89 13.56 9.85 9.85 1.20 WL / S

OW34-96 9-Aug-96 0.82 9.14 8.99 5.94 9.14 4.42 4.42 1.25 WL / S

OW35 0.57 42.08 Inactive

MW04-01 0.65 15.07 Inactive

MW04-02 0.71 11.97 Inactive

MW04-03 0.74 15.82 Inactive

MW04-04 0.77 31.57 Inactive

DP1 24-Nov-15 1.12 0.71 0.71 0.41 - - - - WL

DP2 24-Nov-15 1.16 0.67 0.67 0.37 - - - - WL

DP3 24-Nov-15 1.15 0.68 0.68 0.38 - - - - WL

Bottom Top Bottom Top Bottom Top

OW1-80 Phase II/III Shallow Overburden 316.02 316.95 308.42 309.12 309.72 308.42 310.02 310.02 310.22

OW2-80 Phase II/III Shallow Overburden NA 315.39 NA NA NA NA NA NA NA

OW3-80 Phase I Shallow Overburden 315.07 316.20 310.47 310.87 311.47 310.47 312.07 312.07 312.27

OW4-80 Phase I Deep Overburden 315.10 316.13 304.60 305.30 305.90 304.60 306.10 306.10 306.30

OW1-84 Phase I Shallow Overburden 321.87 322.48 312.27 313.49 314.25 312.27 315.37 315.37 316.00

OW2-84 Phase I Shallow Overburden 322.19 322.84 312.59 312.66 313.42 312.59 314.11 314.11 315.09

OW3-84 Phase I Deep Overburden 314.58 315.04 300.71 300.71 301.47 300.71 303.53 303.53 304.22

OW4-84 Phase I Shallow Overburden 314.52 315.36 300.65 311.47 312.23 311.47 312.69 312.69 313.07

OW5-84 Phase I Deep Overburden 313.93 314.42 299.15 299.15 299.91 299.15 302.20 302.20 302.65

OW6-84 Phase I Shallow Overburden 313.93 314.79 299.15 310.73 311.49 310.73 311.75 311.75 311.95

OW7-91 Phase I Bedrock 314.50 315.27 275.28 275.49 277.01 275.28 280.67 280.67 314.00

OW8A-91 Phase II/III Bedrock 314.00 314.86 281.64 281.89 283.42 281.89 287.64 287.64 313.40

OW8B-10 Phase II/III Shallow Overburden 314.39 315.35 307.99 307.99 308.90 307.99 309.82 309.82 314.39

OW9A-91 Phase II/III Bedrock 317.75 318.49 277.36 277.36 278.89 277.36 280.56 280.56 317.20

OW9B-91 Phase II/III Shallow Overburden 317.74 318.58 311.19 311.64 312.56 311.19 313.17 313.17 317.14

OW15-91 Phase II/III Shallow Overburden 317.82 318.67 311.62 312.33 313.25 312.33 313.91 313.91 317.22

OW17-91 Phase II/III Shallow Overburden 317.39 318.39 307.94 311.60 314.65 311.34 315.05 315.05 316.79

OW21-91 Phase I Shallow Overburden 319.99 320.76 312.29 312.29 313.82 312.29 314.66 314.66 319.39

OW25-91 Phase II/III Shallow Overburden 322.86 323.42 312.50 313.11 314.02 312.50 315.85 315.85 322.25

OW32-96 Phase I Shallow Overburden 322.54 323.43 310.96 311.11 312.63 310.96 316.44 316.44 321.32

OW32A-02 Phase I Bedrock 322.09 322.54 278.81 278.81 281.85 278.81 285.51 285.51 322.09

OW33-96 Phase I Shallow Overburden 320.66 321.57 307.10 307.25 308.77 307.10 310.81 310.81 319.46

OW34-96 Phase I Shallow Overburden 320.77 321.59 311.63 311.78 314.83 311.63 316.35 316.35 319.52

OW35 312.95 313.52 270.87

MW04-01 CKD Pile 332.90 333.55 317.83

MW04-02 CKD Pile 329.41 330.12 317.44

MW04-03 CKD Pile 329.33 330.07 313.51

MW04-04 Phase II/III Bedrock 314.21 314.98 282.64

DP1 Phase II/III 310.06 311.18 309.35 309.35 309.65 - - - -

DP2 Phase I 309.57 310.73 308.90 308.90 309.20 - - - -

DP3 Phase I 308.86 310.01 308.18 308.18 308.48 - - - -

Notes:

All measurmetns are in metres WL - water levels measured as part of monitoring program Decom - decommissioned

ags - above ground surface S - water samples collected as part of monitoring program CKD - cement kiln dust

MW - monitoring well - 51 mm diameter PVC NA - not available Inactive - not currently monitored

OW - observation well - 51 mm diameter PVC; except OW7-91, OW8A-91 and OW9A-91 - 102 mm diameter PVC

DP - drive point - 19 mm diameter stainless-steel screen and galvanized steel standpipe

All measurements are based on conditions at time of construction
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Appendix C1

Summary of Landfill Monitoring Wells & Boreholes

St. Marys Landfill

BH10-91 15-Oct-91 317.37 20.12 297.25 Phase II/III

BH11-91 10-Oct-91 316.25 17.68 298.57 Phase II/III

BH12-91 16-Oct-91 317.07 19.96 297.11 Phase II/III

BH13-91 18-Oct-91 313.79 15.54 298.25 Phase II/III

BH14-91 21-Oct-91 317.60 7.57 310.03 Phase II/III

BH16-91 21-Oct-91 317.24 7.32 309.92 Phase II/III

BH18-91 16-Nov-91 317.00 7.47 309.53 Phase II/III

BH19-91 16-Nov-91 317.39 6.71 310.68 Phase II/III

BH20-91 9-Dec-91 315.62 6.71 308.91 Phase II/III

BH22-91 10-Dec-91 314.22 4.27 309.95 Phase II/III

BH23-91 11-Dec-91 313.97 5.18 308.79 Phase II/III

BH24-91 11-Dec-91 313.97 4.57 309.40 Phase II/III

BH26-91 12-Dec-91 316.96 8.23 308.73 Phase II/III

BH27-91 12-Dec-91 316.01 8.23 307.78 Phase II/III

BH28-91 12-Dec-91 313.50 6.55 306.95 Phase II/III

BH29-91 13-Dec-91 314.24 6.71 307.53 Phase II/III

BH30-91 13-Dec-91 317.61 8.23 309.38 Phase II/III

BH31-91 13-Dec-91 316.52 8.08 308.44 Phase II/III

Notes:

All measurements are in metres

amsl - above mean sea level

bgs - below ground surface

Ground 

Elevation (amsl)

Borehole 

Depth (amsl)
LocationBorehole Date

Borehole 

Depth (bgs)
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Appendix C4
Landfill Test Pit Logs
St. Marys Landfill

Soil 
Test Depth Sample

Pit No Interval Soil Description No. Depth Groundwater

TP 1 Elevation: 314.61 masl

0 - 0.25
Medium grey clayey SILT; friable; contains roots; 
moist (FILL)

0.25 - 0.30 Dark grey SILT, organic matter (TOPSOIL)

0.30 - 2.10

Medium grey silty CLAY, some sand, some gravel; 
bedded to 0.66 then massive; stiff to very stiff; moist 
(TILL)
Becoming gravelly at bottom of pit with sandy seams, 
trace cobbles; wet

S1
S2

0.45
1.0

No water seepage observed

TP 2 Elevation: 316.14 masl

0 - 1.75

Light to medium grey gravelly SILT, some clay, some 
sand, some cobbles; weathered; soft to firm; moist 
becoming wet around 1.0 m
Becoming sandy at bottom of pit
Steel pipe in pit bottom (FILL) 

S1
S2

1.05
1.75

No water seepage observed

TP 3 Elevation: 318.52 masl

0 - 2.70

Medium grey gravelly sandy SILT, trace clay, some 
cobbles (rounded to subrounded); loose to soft; some 
caving of pit sidewalls; moist (FILL)
Wet seams and inclusions of stiff clay and hard till 
below 2.2 m

S1
S2
S3

1.05
2.25
2.70

No water seepage observed

TP 4 Elevation: 316.34 masl

0 - 0.20 Medium brown SILT, some organic matter (TOPSOIL)

0.20 - 2.30
Light brown SILT, some gravel, some sand, trace 
cobbles, trace boulder; seams of stiff clay; stiff; 
weathered (FILL)

S1 1.00

2.30 - 2.60
Black SILT, some sand; wire fragment; slight odour; 
moist (FILL) No water seepage observed

TP 5 Elevation: 318.29 masl

0 - 0.60
Light brown cobbly SILT, some sand, some gravel; 
loose, friable; moist (FILL)

0.60 - 1.90
Light grey SILT and fine SAND; low plastic; massive; 
dense; moist (native waterlaid deposit)

S1 1.40

1.90 - 2.00
Medium grey SILT and CLAY, some sand, some 
gravel, trace cobbles; hard; moist (TILL)

S2 2.00
No water seepage observed

R.J. Burnside & Associates Limited
File: 032339 St Marys EA Test Pit Logs 2015 Nov.xlsx
Date: 5/3/2016

Page 1 of 3
Town of St. Marys Landfill

Environmental Assessment Hydrogeology Study
300032339.0000
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Appendix C4
Landfill Test Pit Logs
St. Marys Landfill

Soil 
Test Depth Sample

Pit No Interval Soil Description No. Depth Groundwater

TP 6 Elevation: 314.10 masl

0 - 0.70
Light brown silty SAND and GRAVEL, some cobbles; 
compact; saturated

S1 0.35

0.70 - 2.50
Light grey SILT and fine SAND; low plastic; massive; 
dense; moist (native waterlaid deposit)
Becoming saturated around 2.3-2.4 m

S2
S3

1.2
2.5

No water seepage observed
Cattails in water filled 
depression nearby likely due 
to poor drainage and not a 
shallow water table

TP 7 Elevation: 314.93 masl

0 - 2.20

Light brown sandy, gravelly SILT, some cobbles 
(rounded/subrounded), trace small boulders; massive; 
stiff; moist (FILL)
Caving sidewalls
Becoming saturated around 1.9 m

S1
S2

1.4
2.2

No water seepage observed

TP 8 Elevation: 314.62 masl

0 - 0.25
Medium brown SILT and CLAY, some organic matter 
containing roots; friable; moist to wet (TOPSOIL)

0.25 - 1.50
Medium grey-brown SILT and CLAY, trace sand, trace 
gravel, trace cobbles; fractured to 0.5 m very stiff to 
hard; moist (TILL)

S1 0.90
No water seepage observed

TP 9 Elevation: 314.14 masl

0 - 0.30
Dark brown SILT, some fine sand, some organic 
matter; wet (TOPSOIL)

0.30 - 0.60 Meduim brown SILT, fine sand; moist

0.60 - 0.75
Mediumb rown silty fine to coarse SAND & fine 
GRAVEL; loose to compact; wet

S1 0.65

0.75 - 1.40 Light grey silty fine SAND; varved; dense; moist S2 1.30
No water seepage observed

TP 10 Elevation: 312.47 masl

0 - 0.15
Medium brown SILT, some sand, some gravel, some 
organic matter (TOPSOIL)

0.15 - 1.00

Meduim brown SILT, SAND, GRAVEL (rounded), 
ROCK fragments (angular) (FILL)
Difficult to dig below 1.0 m due to amount of rock 
rubble

S1 1.00
Water seepage around 
1.0 m

R.J. Burnside & Associates Limited
File: 032339 St Marys EA Test Pit Logs 2015 Nov.xlsx
Date: 5/3/2016

Page 2 of 3
Town of St. Marys Landfill

Environmental Assessment Hydrogeology Study
300032339.0000
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Appendix C4
Landfill Test Pit Logs
St. Marys Landfill

Soil 
Test Depth Sample

Pit No Interval Soil Description No. Depth Groundwater

TP 11 Elevation: 313.23 masl

0 - 0.30
Medium grey SILT and CLAY, some sand, trace 
gravel, some organic matter (FILL)

0.30 - 1.40
Medium grey CLAY and SILT, some sand, trace 
gravel, trace cobbles (rounded); weathered to 1.3 m; 
very stiff to hard; moist (TILL)

S1 1.30
No water seepage observed

TP 12 Elevation: 314.14 masl
0 - 0.10 Dark brown SILT, organic matter (TOPSOIL)

0.10 - 1.30
Light grey-brown SILT, some clay, trace sand, trace 
gravel; stiff to very stiff; moist

S1 1.30
No water seepage observed

TP 13 Elevation: 315.86 masl

0 - 0.15
Medium grey CLAY and SILT, trace organic matter; 
loose; moist

0.15 - 1.30
Medium grey CLAY and SILT, trace sand, trace 
gravel, trace cobbles; weathered to 0.7 m; very stiff to 
hard; moist (TILL)

S1 0.80
No water seepage observed

CKD Elevation: 323.94 masl

0 - 0.30
Dark Brown SILT, some organic matter; moist 
(TOPSOIL)

0.30 - 0.50 Light grey, silt like, loose, dry (cement kiln dust) S1 0.50 No water seepage observed

Logged on November 5, 2015 by J. Rutherford

All measurements are in metres unless otherwise indicated.

Soil samples will be retained for three months from date of report.
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1. THIS FIGURE IS TO BE READ IN CONJUCTION WITH THE
ATTACHED REPORT.

2. THE CURRENT EXCAVATION FACE AT THE QUARRY WAS
SURVEYED BY AGM SURVEYING AND ENGINEERING, DRAWING
No. SM 0412T1.dwg (OCTOBER, 2004).

3. THE TEST PITS WERE SURVEYED BY AGM SURVEYING AND
ENGINEERING BY REPORT No. SM­CEM­34 (SEPTEMBER, 2004).
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Perth County Groundwater 
Management Study

Figure 2.17 :  Bedrock Topography

0 4 8 122

Kilometres

1:300,000

Disclaimer:  This map is intended for illustrative purposes only.  Figure is to be read 
in conjunction with the Perth County Groundwater Management Study.
Digital Mapping Sources:  Base mapping features - Ministry of the Environment.
Water well information - Ministry of the Environment.
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Perth County Groundwater 
Management Study

Figure 2.21 :  Water Table Elevation

0 4 8 122

Kilometres

1:300,000

Disclaimer:  This map is intended for illustrative purposes only.  Figure is to be read 
in conjunction with the Perth County Groundwater Management Study.
Digital Mapping Sources:  Base mapping features - Ministry of the Environment.
Water well information - Ministry of the Environment.
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Perth County Groundwater 
Management Study

Figure 2.22 :  Bedrock Water Levels

0 4 8 122

Kilometres

1:300,000

Disclaimer:  This map is intended for illustrative purposes only.  Figure is to be read 
in conjunction with the Perth County Groundwater Management Study.
Digital Mapping Sources:  Base mapping features - Ministry of the Environment.
Water well information - Ministry of the Environment.
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Perth County Groundwater 
Management Study

Figure 2.23 :  Bedrock Water Levels
                      Relative to Bedrock Topography

0 4 8 122

Kilometres

1:300,000

Disclaimer:  This map is intended for illustrative purposes only.  Figure is to be read 
in conjunction with the Perth County Groundwater Management Study.
Digital Mapping Sources:  Base mapping features - Ministry of the Environment.
Water well information - Ministry of the Environment.
Sinkhole Area - Ministry of the Environment and R.Hopper.
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Source Protection Mapping
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Table F1.1

Groundwater Elevations

St. Marys Landfill

Elevations OW2-84 OW3-84 OW4-84 OW5-84 OW6-84 OW7-91 OW8A-91 OW8B-91 OW8B-10 OW9A-91 OW9B-91 OW15-91 OW17-91 OW21-91 OW25-91 OW32-96 OW32A-02 OW33-96 OW34-96 OW35 DP1
WL at 

DP1
DP2

WL at 

DP2
DP3

WL at 

DP3
MW04-01 MW04-02 MW04-03 MW04-04

Measuring Point 322.86 314.87 314.89 314.42 314.79 315.27 315.19 314.90 315.35 318.49 318.58 318.67 318.39 320.76 323.35 323.48 322.63 321.57 321.64 313.52 311.18 311.18 310.73 310.14 310.01 309.12 333.55 330.12 330.07 314.98

Ground Surface 322.25 313.91 313.91 313.97 313.97 313.94 314.00 313.72 314.39 318.26 318.33 318.34 317.39 319.99 322.81 322.62 322.07 320.66 320.77 312.95 310.06 309.57 308.86 332.90 329.41 329.33 314.21

Screen Top 313.42 301.47 312.23 299.91 311.49 277.01 283.42 308.90 278.89 312.56 313.25 - 313.82 314.02 312.63 281.85 308.77 314.83 309.65 309.20 308.48

Screen Bottom 312.66 300.71 311.47 299.15 310.73 275.49 281.89 307.99 277.36 311.64 312.33 311.59 312.29 313.11 311.11 278.81 307.25 311.78 270.87 309.35 308.90 308.18 317.83 317.44 313.51 282.64

3-Oct-84 318.17 Dry 312.81 301.55 Dry

18-Oct-84 317.96 Dry 312.83 301.36 Dry

29-Oct-84 317.91 Dry 312.80 301.31 Dry

31-Oct-84 317.86 Dry 312.77 301.22 Dry

4-Feb-85 318.48 Dry 312.85 301.24 Dry

8-May-85 318.45 Dry 312.46 301.42 Dry

14-Aug-85 317.17 Dry 312.06 301.33 Dry

18-Feb-86 318.52 Dry 312.80 301.58 Dry

8-May-86 318.62 Dry 301.39 Dry

12-Aug-86 317.54 Dry 312.18 301.24 Dry

3-Nov-86 318.76 Dry 312.84 301.41 Dry

10-Feb-87 318.32 Dry 312.87 301.70 Dry

12-May-87 318.42 Dry 312.16 301.40 Dry

13-Aug-87 317.09 Dry 311.71 301.30 Dry

3-Nov-87 316.66 Dry 312.83 301.27 Dry

28-Jan-88 317.81 Dry 312.76 301.15 Dry

24-May-88 318.18 Dry 313.04 301.38 Dry

18-Aug-88 317.50 Dry 312.53 301.34 Dry

8-Nov-88 318.12 Dry 313.09 301.35 Dry

2-Feb-89 318.51 313.10 301.35

9-May-89 317.85 Dry 312.79 301.41 Dry

28-Aug-89 317.46 Dry 312.14 301.34 Dry

30-Nov-89 317.26 Dry 312.88 301.38 Dry

22-Feb-90 318.58 Dry 312.88 301.38

28-May-90 318.65 Dry 313.01 301.27

14-Aug-90 318.60 Dry 312.94 301.53 Dry

5-Nov-90 319.08 Dry 312.97 301.78 Dry

4-Feb-91 318.66 Dry 312.88 301.69 Dry

14-May-91 318.75 Dry 313.02 301.88 Dry

26-Aug-91 317.80 Dry 312.69 301.62 Dry

21-Sep-91 312.83 301.65 286.15 286.41 Dry 285.62 314.10

26-Sep-91 317.19 312.86 301.61 285.99 286.22 Dry 285.54 314.13 314.13

11-Nov-91 317.26 Dry 312.44 301.55 Dry 285.78 286.06 Dry 285.33 314.13 314.13

22-Nov-91 285.42 314.25 314.26

3-Dec-91 317.47 Dry 312.87 301.83 286.27 286.47 Dry 285.66 314.36 314.37

12-Dec-91 317.65 Dry 313.04 301.61 286.79 287.04 285.88 314.38 314.38 317.53

13-Dec-91 Dry 285.99 314.35 314.35

14-Dec-91 Dry 286.11 314.45 314.44 316.26 314.41

26-Dec-91 317.91 Dry 313.06 301.63 287.53 287.78 286.31 314.42 314.42 316.60 314.37

23-Jan-92 318.35 313.09 301.88 288.30 288.67 286.97 314.61 314.61 316.26 314.54

3-Feb-92 318.46 312.89 301.67 288.37 288.76 285.95 314.49 314.48 314.47

7-Feb-92 318.53 312.93 301.63 288.46 288.73 287.07 314.53 314.51 316.57 314.46

13-Mar-92 318.96 312.98 301.82 289.43 289.68 Dry 287.74 314.59 314.53 316.68 314.53

25-May-92 318.54 312.93 301.80 288.49 288.61 Dry 286.95 314.45 313.84 315.08 314.39

6-Aug-92 318.65 312.64 301.73 287.01 287.35 Dry 286.41 314.47 314.43 315.79 314.40

2-Nov-92 319.01 313.00 301.98 288.90 289.38 Dry 287.56 314.70 314.61 316.11 314.72

6-Feb-93 318.84 312.92 301.98 289.98 290.58 Dry 288.52 314.48 314.51 316.12 314.50

25-May-93 318.63 Dry 301.99 288.10 288.55 Dry 287.61 314.53 314.43 316.49 314.41

23-Aug-93 317.90 Dry 301.60 286.30 286.67 Dry 286.22 313.97 313.95 316.12 314.02

13-Apr-94 318.92 Dry 313.10 302.14 310.89 289.17 289.75 307.84 288.08 315.04 315.04 316.50 315.10

7-Sep-94 318.26 Dry Dry 301.92 Dry 285.74 286.14 308.00 285.80 314.70 314.69 314.58 314.77

28-Apr-95 319.10 Dry 313.11 301.98 Dry 288.00 288.39 308.08 286.99 315.21 315.17 313.23 315.77

14-Sep-95 317.84 Dry Dry 301.85 Dry 285.21 285.47 308.28 285.10 314.54 314.53 313.23 314.59

2-Apr-96 318.62 Dry 312.30 301.86 Dry 288.43 289.07 308.01 287.18 314.97 314.91 316.59 315.19

5-Sep-96 318.04 Dry Dry 301.56 Dry 285.97 286.40 308.07 285.75 314.63 314.64 316.06 314.75 316.77 309.12 316.23

9-Apr-97 318.87 Dry 313.14 302.07 Dry 289.09 289.72 308.36 287.68 315.12 315.07 316.93 315.40 314.53 309.26 317.52

15-Sep-97 318.01 Dry Dry 301.90 Dry 285.56 285.97 308.32 285.53 313.69 313.56 315.40 314.32 316.70 309.04 316.04

7-Apr-98 318.86 Dry 312.08 302.17 Dry 285.56 288.58 308.24 286.87 315.23 315.17 315.36 318.19 317.34 309.32 317.59

8-Sep-98 317.26 Dry Dry 301.92 Dry 284.57 284.92 308.25 284.69 314.62 314.58 314.85 315.98 315.56 308.81 315.07

21-Apr-99 318.37 Dry Dry 301.94 Dry 286.43 286.93 308.16 285.62 315.37 315.34 316.24 317.63 317.02 309.16 317.39

1-Sep-99 317.35 Dry Dry 301.85 Dry 284.74 285.07 308.16 284.56 315.02 314.91 315.19 315.92 315.75 308.81 314.99

19-Apr-00 318.51 Dry Dry 302.12 Dry 285.83 286.19 307.89 285.19 315.41 315.27 315.38 316.02 317.84 317.23 309.27 317.56

6-Sep-00 318.58 Dry Dry 302.14 Dry 286.18 286.61 308.21 285.64 315.33 315.27 315.32 316.10 317.36 317.29 309.21 317.12

11-Apr-01 318.75 Dry 312.31 302.07 Dry 288.34 288.92 308.56 287.04 315.57 315.44 315.46 316.22 318.37 317.42 309.42 317.64

18-Sep-01 317.34 Dry Dry 301.97 Dry 285.53 285.87 308.42 285.02 314.77 314.70 314.75 315.07 316.07 315.83 308.85 315.06

2-Apr-02 318.68 Dry 312.35 302.24 Dry 287.13 287.72 308.35 286.08 315.41 315.36 315.39 316.32 318.11 317.41 309.40 317.63

24-Sep-02 317.60 Dry Dry 301.98 Dry 285.83 286.23 308.39 285.09 314.86 314.82 314.83 315.56 316.20 315.97 308.93 315.32

Groundwater Elevation (metres above mean sea level)

R.J. Burnside & Associates Limited
File: 032339 St. Marys 2016 EA HG Study Tables

Date: 4/12/2016 Page 1 of 2

Town of St. Marys Landfill

Environmental Assessment Hydrogeology Study

300032339.0000
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Table F1.1

Groundwater Elevations

St. Marys Landfill

Elevations OW2-84 OW3-84 OW4-84 OW5-84 OW6-84 OW7-91 OW8A-91 OW8B-91 OW8B-10 OW9A-91 OW9B-91 OW15-91 OW17-91 OW21-91 OW25-91 OW32-96 OW32A-02 OW33-96 OW34-96 OW35 DP1
WL at 

DP1
DP2

WL at 

DP2
DP3

WL at 

DP3
MW04-01 MW04-02 MW04-03 MW04-04

Measuring Point 322.86 314.87 314.89 314.42 314.79 315.27 315.19 314.90 315.35 318.49 318.58 318.67 318.39 320.76 323.35 323.48 322.63 321.57 321.64 313.52 311.18 311.18 310.73 310.14 310.01 309.12 333.55 330.12 330.07 314.98

Ground Surface 322.25 313.91 313.91 313.97 313.97 313.94 314.00 313.72 314.39 318.26 318.33 318.34 317.39 319.99 322.81 322.62 322.07 320.66 320.77 312.95 310.06 309.57 308.86 332.90 329.41 329.33 314.21

Screen Top 313.42 301.47 312.23 299.91 311.49 277.01 283.42 308.90 278.89 312.56 313.25 - 313.82 314.02 312.63 281.85 308.77 314.83 309.65 309.20 308.48

Screen Bottom 312.66 300.71 311.47 299.15 310.73 275.49 281.89 307.99 277.36 311.64 312.33 311.59 312.29 313.11 311.11 278.81 307.25 311.78 270.87 309.35 308.90 308.18 317.83 317.44 313.51 282.64

Groundwater Elevation (metres above mean sea level)

16-Apr-03 318.74 Dry 312.26 301.87 Dry 287.25 287.71 308.28 286.12 315.40 315.36 315.36 316.61 318.21 317.27 285.65 309.27 317.65

10-Sep-03 317.52 Dry Dry 301.96 Dry 285.66 286.11 308.31 285.10 315.03 314.97 314.99 315.23 316.27 316.09 284.57 308.94 315.26

12-May-04 318.73 Dry 312.57 301.86 Dry 287.95 288.57 308.38 286.78 315.45 315.37 315.38 317.16 318.43 317.44 286.22 309.38 317.69

1-Sep-04 317.84 Dry Dry 301.78 Dry 285.59 286.14 308.13 285.33 315.28 315.21 315.26 315.53 316.49 316.51 284.75 309.03 315.80

6-Apr-05 318.74 Dry 312.60 301.92 Dry 286.71 287.06 308.05 285.76 315.38 315.31 315.37 317.43 318.28 317.31 285.29 309.28 317.66

23-Nov-05 318.02 Dry Dry 302.22 Dry 284.24 284.80 308.20 284.13 315.35 315.28 315.66 316.85 317.20 316.87 283.70 309.09 315.50

19-Apr-06 318.76 Dry 312.28 301.96 Dry 287.39 287.95 308.20 286.27 315.38 315.25 315.57 317.61 318.04 317.43 285.77 309.34 317.63

22-Nov-06 318.98 Dry 312.28 301.87 Dry 286.86 287.27 308.40 285.88 315.40 315.36 Decom 318.08 318.15 317.57 285.39 309.25 317.66

18-Apr-07 318.78 Dry 312.34 302.20 Dry 287.49 288.25 308.21 286.58 315.38 315.32 317.68 317.97 317.45 285.96 309.46 317.64

30-Nov-07 317.19 Dry 311.47 301.73 Dry 284.42 284.88 308.38 284.29 315.12 315.04 318.24 316.18 315.65 283.85 308.62 314.46

9-Apr-08 319.08 Dry 312.31 302.02 Dry 288.43 289.05 308.21 287.08 315.43 315.35 318.22 318.42 317.31 286.54 309.35 317.74

26-Nov-08 318.77 Dry 313.23 301.94 Dry 286.31 287.25 308.50 285.53 315.35 315.27 319.06 318.14 317.39 285.09 309.37 317.31

27-Apr-09 318.64 Dry 313.12 302.12 Dry 288.35 289.26 313.80 287.22 315.35 315.29 318.91 318.28 317.34 286.63 309.40 317.58

29-Nov-09 318.21 Dry Dry 301.92 Dry 285.61 286.94 313.59 285.60 315.28 315.19 317.97 317.00 317.12 285.10 309.08 316.26

25-Mar-10 318.66 Dry 311.97 302.18 Dry 286.76 287.53 313.77 285.91 315.36 315.28 318.30 317.80 317.29 285.34 309.37 317.57

23-Nov-10 318.42 Dry 312.88 302.12 Dry 285.58 286.18 285.38 315.35 315.27 318.99 317.25 317.26 284.74 309.28 316.54

31-Mar-11 318.90 Dry Dry 302.33 Dry 287.59 288.43 Dry 286.77 315.41 315.32 318.55 318.00 317.48 286.12 309.44 317.72

2-Dec-11 319.13 Dry 313.07 302.15 Dry 286.81 287.44 308.33 286.08 315.37 315.27 319.16 318.44 317.57 285.38 309.30 317.77

26-Apr-12 318.39 Dry Dry 302.52 Dry 286.48 287.30 308.56 286.04 315.38 315.27 317.81 317.54 317.27 285.32 309.53 317.30

21-Nov-12 317.86 Dry Dry 301.91 Dry 285.65 286.14 308.71 286.11 315.33 315.25 317.96 316.93 316.41 284.51 308.80 315.47

1-May-13 318.76 Dry 312.27 302.23 Dry 287.90 288.85 308.83 286.76 315.36 315.28 318.34 318.08 317.37 NA 309.34 317.68

28-Oct-13 318.91 Dry 313.16 302.07 Dry 286.61 287.19 309.04 285.77 315.32 315.24 318.88 318.28 317.41 285.22 309.23 317.66

25-Jun-14 318.34 Dry Dry 302.45 Dry 286.53 287.38 309.26 285.84 315.34 315.27 316.73 317.14 317.10 285.16 309.46 317.10

5-Nov-14 318.64 Dry Dry 302.23 Dry 285.70 286.35 309.15 285.27 315.37 315.29 317.21 317.50 317.39 284.48 309.27 317.00

27-May-15 318.32 Dry Dry 302.48 Dry 286.24 286.92 309.18 285.64 315.36 315.28 316.81 317.19 317.15 284.95 309.45 317.23

29-Sep-15 318.01 Dry Dry 302.25 Dry 285.26 285.85 308.82 285.03 315.36 315.28 316.58 316.67 316.88 284.32 309.23 315.82

14-Dec-15 318.46 Dry 302.40 285.35 285.92 308.68 285.08 315.46 315.39 317.09 317.37 317.30 284.39 309.40 316.66 309.86 309.96 309.54 309.55 308.80 308.78 321.57 317.59 317.08 285.84

8-Mar-16 318.81 313.29 302.40 286.61 287.24 308.82 285.87 315.38 315.30 317.73 317.97 317.45 285.18 309.39 317.67 286.67 310.28 310.30 309.59 309.74 309.09 309.13 322.36 317.59 317.10 287.12

29-Mar-16 318.84 313.45 302.35 286.75 287.33 309.06 285.91 315.28 315.20 317.92 318.31 317.44 285.29 309.29 317.71 287.07 310.32 310.33 309.76 309.74 309.10 309.05 322.52 317.58 317.19 287.20

Notes:

NA - Not Available

All elevations measured in meters above mean sea level (m amsl).

Elevations previously reported relative to a local datum.  Conversion: geodetic-198.86 m=local datum

Elevations for ground, reference, bottom and groundwater (1980-2012) provided by Conestoga-Rovers & Associates

Observation wells OW1-84, OW2-84, OW3-80, OW4-80, OW3-84, OW4-84, OW5-84, OW6-84 were resurveyed (reference & ground elevation) October 1994.

Observation wells OW25-91 and OW32-96 were resurveyed (reference & ground elevation) November 1999.

Observation wells OW1-80 and OW2-80 were sealed and abandoned in February 1993.

Observation wells OW3-80, OW4-80 and OW1-84 were sealed and abandoned in August 1996.

Observation well OW17-91 was sealed and abandoned in September 2006.

Observation wells OW8A-91 and OW8B-91 were repaired in August and resurveyed in November 2008

Observation well OW8B-91 was abandoned and replaced by OW8B-10 in October 2010 and resurveyed in November of 2010

R.J. Burnside & Associates Limited
File: 032339 St. Marys 2016 EA HG Study Tables

Date: 4/12/2016 Page 2 of 2

Town of St. Marys Landfill

Environmental Assessment Hydrogeology Study

300032339.0000
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Table F1.2
Vertical Gradients
St. Marys Landfill

Shallow well OW4-84 OW8B-10 OW9B-91 OW32-96 OW34-96
Top of screen 312.77 308.89 313.64 316.61 316.48

Bottom of screen 311.47 307.99 311.64 311.11 311.78

Mid-point 312.12 308.44 312.64 313.86 314.13

Deep well OW7-91 OW8A-91 OW9A-91 OW32A-02 OW33-96
Top of screen 280.89 287.59 280.56 281.86 310.95

Bottom of screen 275.49 281.89 277.36 278.81 307.25

Mid-point 278.19 284.74 278.96 280.34 309.10

Sep-91 -0.79 -0.85
Sep-91 -0.79 -0.85
Nov-91 -0.79 -0.86
Nov-91 -0.86
Dec-91 -0.78 -0.85
Dec-91 -0.77 -0.85
Dec-91 -0.84
Dec-91 -0.84
Dec-91 -0.75 -0.83
Jan-92 -0.73 -0.82
Feb-92 -0.72 -0.85
Feb-92 -0.72 -0.82
Mar-92 -0.69 -0.80
May-92 -0.72 -0.82
Aug-92 -0.76 -0.83
Nov-92 -0.71 -0.81
Feb-93 -0.68 -0.77
May-93 -0.80
Aug-93 -0.82
Apr-94 -0.71 -0.80
Sep-94 -0.86
Apr-95 -0.74 -0.84
Sep-95 -0.87
Apr-96 -0.70 -0.83
Sep-96 -0.86 -1.41
Apr-97 -0.71 -0.81 -1.64
Sep-97 -0.84 -1.39
Apr-98 -0.78 -0.84 -1.64
Sep-98 -0.89 -1.24
Apr-99 -0.88 -1.64
Sep-99 -0.90 -1.23
Apr-00 -0.90 -1.65
Sep-00 -0.88 -1.57
Apr-01 -0.71 -0.85 -1.63
Sep-01 -0.88 -1.23
Apr-02 -0.74 -0.87 -1.64
Sep-02 -0.88 -1.27
Apr-03 -0.74 -0.87 -0.94 -1.67
Sep-03 -0.89 -0.94 -1.26
May-04 -0.73 -0.85 -0.93 -1.65
Sep-04 -0.89 -0.95 -1.35
Apr-05 -0.76 -0.88 -0.96 -1.67
Nov-05 -0.93 -0.99 -1.27
Apr-06 -0.73 -0.86 -0.94 -1.65
Nov-06 -0.75 -0.88 -0.96 -1.67
Apr-07 -0.73 -0.86 -0.94 -1.63
Nov-07 -0.80 -0.92 -0.95 -1.16
Apr-08 -0.70 -0.84 -0.92 -1.67
Nov-08 -0.79 -0.89 -0.96 -1.58
Apr-09 -0.73 -0.84 -0.92 -1.63
Nov-09 -0.88 -0.96 -1.43
Mar-10 -0.74 -0.87 -0.95 -1.63
Nov-10 -0.80 -0.89 -0.97 -1.44
Mar-11 -0.85 -0.94 -1.65
Dec-11 -0.77 -0.88 -0.87 -0.96 -1.68
Apr-12 -0.90 -0.87 -0.95 -1.54
Nov-12 -0.95 -0.87 -0.95 -1.33
May-13 -0.72 -0.84 -0.85 -1.66
Oct-13 -0.78 -0.92 -0.88 -0.96 -1.68
Jun-14 -0.92 -0.88 -0.95 -1.52
Nov-14 -0.96 -0.89 -0.98 -1.54
May-15 -0.94 -0.88 -0.96 -1.55
Sep-15 -0.97 -0.90 -0.97 -1.31
Dec-15 -0.96 -0.90 -0.98 -1.44
Mar-16 -0.79 -0.91 -0.88 -0.96 -1.65
Mar-16 -0.79 -0.92 -0.87 -0.96 -1.67

Notes:

- downward gradient + upward gradient

Vertical Gradients
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Table F1.3

Surface Water Measurements

St. Marys Landfill

Upstream Midstream

310.32 (Shallow)

309.38 (Deep)

Feb-93 310.01 309.2 308.44

Aug-93 Dry Dry Dry

Apr-94 310.3 313.1 309.7 313.19 313.19 309.22 167 L/s

Sep-94 310.06 312.45 Dry 309.39 Dry Dry Dry 308.9 12.7 L/s

Apr-95 310.25 313.56 Flowing 309.64 313.81 313.48 Flowing 309.23 170 L/s

Sep-95 310.06 312.49 Dry 309.33 Dry Dry Dry 309.25 28 L/s

Oct-95 3 310.17 NA Flowing 309.48  -- 313.08 Flowing 309.13 130 L/s

Apr-96 310.19 NA Flowing 309.49 Dry Dry Flowing 309.04 160 L/s

Sep-96 310.08 312.57 Dry 309.32 Dry Dry Dry 308.87 9 L/s

Oct-96 3 310.23 NA Flowing 309.52 313.54 313.03 Flowing 309.11 230 L/s

Apr-97 310.11 313.37 Flowing 309.35 313.63 313.02 Flowing 308.96 58.6 L/s

Sep-97 309.95 NA Flowing 309.19 Dry Dry Flowing NA 4.7 L/s

Apr-98 3 310.11 NA Flowing 309.42 313.51 313.06 Flowing 309.06 118 L/s

Apr-98 310.01 312.64 Flowing 309.29 Dry 313.01 Flowing 309.03 220 L/s

Sep-98 309.91 312.1 Flowing 309.22 Dry Dry Dry NA 10 L/s

Apr-99 310.05 312.60 Flowing 309.37 Dry Flowing Flowing 309.07 60 L/s

Jun-99 3 310.12 313.33 Flowing 309.41 Dry Flowing Flowing 309.06 35 L/s

Sep-99 310.00 313.01 Flowing 309.28 Dry Dry Dry 309.01 41 L/s

Apr-00 310.05 313.54 Flowing 309.44 Dry 313.23 Flowing 309.04 146 L/s

Jun-00 3 310.46 313.74 Flowing 310.05 313.69 313.54 Flowing >309.38 4012 L/s

Sep-00 310.03 313.59 Flowing 309.44 313.77 313.62 Flowing 309.01 98 L/s

Apr-01 310.02 313.39 Flowing 309.70 314.03 313.81 Flowing 309.05 89 L/s

Jun-01 3 310.01 313.49 Dry 309.73 Dry 312.54 Dry 309.08 784 L/s

Sep-01 309.92 Dry Dry 309.54 Dry Dry Dry 308.99 17 L/s

Apr-02 309.96 313.58 Dry 309.61 314.14 313.92 Flowing Dry 143.62 L/s

Sep-02 309.88 Dry Dry 309.45 Dry Dry Dry Dry 31.16 L/s

Apr-03 309.93 313.43 Flowing 309.69 Dry Dry Dry 309.06 118.52 L/s

Jun-03 3 309.93 313.6 Flowing 309.65 Flowing Flowing Flowing 309.06 42.08 L/s

Sep-03 309.82 Dry Dry 309.50 Dry Dry Dry Dry 28.15 L/s

May-04 309.86 NA 309.81 314.21 NA Dry NA 504 L/s

Sep-04 309.78 No Flow No Flow 309.51 Dry Dry Dry Dry 3.54 L/s

Apr-05 309.89 Bent No Flow 309.73 Too Deep/No Flow Too Deep/Low flow Flowing 309.07 168 L/s

Jul-05 3 309.83 313.41 Flowing 309.66 Dry Dry Flowing NA NA

Nov-05 309.83 313.51 Flowing 309.67 Dry Dry Flowing NA 20 L/s

Apr-06 310.05 313.18 Flowing 309.70 Too Deep Flowing Flowing 309.03 66 L/s

Jul-06 3 310.62 313.48 Flowing Too Deep Too Deep 313.73 Flowing NA NA

Nov-06 309.98 313.19 Flowing 309.77 Too Deep/No Flow Flowing Flowing 309.05 51 L/s

Apr-07 310.00 Dry Flowing 309.78 313.97 Too Deep/Flowing Flowing Dry 69.23 L/s

Nov-07 309.77 313.64 Flowing Dry Dry Dry Dry Dry 9.01 L/s

Apr-08 309.98 313.70 Flowing 309.77 T-Bar Removed Dry NA Dry 97.01 L/s

Aug-08 309.94 313.76 Flowing 309.74 Dry Dry Flowing Dry 105.0 L/s

Nov-08 310.23 313.74 Flowing 309.97 Flowing Flowing Flowing 309.25 398.82 L/s

Apr-09 310.42 313.49 Flowing 309.85 Dry Flowing Flowing 309.15 324.72 L/s

Nov-09 NA 313.20 Flowing 309.36 Dry Dry Flowing Dry 15.41 L/s

Mar-10 309.88 313.79 Flowing 309.69 Dry Flowing Flowing Dry 49.34 L/s

Nov-10 NA 313.84 Flowing 309.78 Dry Flowing Flowing 309.255 310.50 L/s

Mar-11 310.39 313.73 Flowing 309.56 Dry Dry Flowing 308.88 528.48 L/s

Oct-11 310.08 313.83 Flowing T-Bar Missing Dry Dry Flowing 309.01 217.41 L/s

Dec-11 310.47 313.84 Flowing T-Bar Missing Dry Dry Flowing Dry 639.20 L/s

Apr-12 310.35 313.73 Flowing Dry Dry Dry Flowing Dry 48.0 L/s

Aug-12 310.08 313.83 Flowing T-Bar Missing Dry Dry Flowing 309.01 40.0 L/s

Nov-12 310.47 313.84 Flowing T-Bar Missing Dry Dry Flowing Dry 11.12 L/s

May-13 310.83 313.82 Flowing 309.52 Ponded Dry Flowing 308.95 (6)

Oct-13 310.94 313.86 Flowing NA Ponded Dry Flowing 308.98 170.57 L/s

Jun-14 310.79 Trickle Dry 309.43 Dry Dry Dry 308.95 3.13 L/s

Nov-14 310.83 313.87 Flowing 309.55 Ins Dry Flowing 309.07 13.61 L/s

May-15 310.80 Trickle Dry 309.52 Ponded Dry Dry 308.91 1.49 L/s

Sep-15 310.75 Dry Dry Dry Dry Dry Dry Dry Dry

Mar-16 310.93 167.27 L/s 309.76 309.05 170.55 L/s

Notes:

Reference elevation refers to top of staff gauge (T-bar) elevation based on most recent survey information of top of staff gauge.

* SP1-10 replaced SP1-93 after the Town took ownership of the Site property in 2009

** Reference elevation - top of culvert - Surveyed October 12, 2006 used for SP1B as of July 2005.

(1) T -bar removed during reconstruction of Retention Pond. (4) Rectangular channel cross section assumed

(2) Water levels are not recorded.  Dry or flowing conditions are noted. (5) T-Bar elevation not consistent with historical information; Resurveyed in 2009

(3) Water levels recorded after rainfall event. (6) Flow meter did not work properly

Ins Insufficient water to obtain a sample Dry Dry at T-bar

NA T-bar not accessible (area flooded, bent or missing T-bar, overgrowth of weeds)

Basin B

SP1B-94 

(Inlet)

(2)

Basin A

314.62

SP2B-94

(Outlet)

Reference 

Elevation

Location

314.42310.190(2)

SP2-93

Flow (4)311.240 314.63

SP1-10*

Flow 

Measurement (4)

SP5A-94

(North Inlet)

Downstream

SP4A-94

(Outlet)
SP3-93

SP3A-94 

(South Inlet)
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Table F1.4
Phase I Leachate Elevations
St. Marys Landfill

Manhole ID MH-1 MH-2 MH-3 MH-4 MH-5 MH-6 MH-7 MH-8 MH-16A MH-15A
Invert Elev. 314.199 314.928 316.04 316.767 316.366 315.966 315.532 315.147 313.91 313.536
Reference Elev. 320.47 319.88 319.08 319.91 319.49 319.31 319.36 319.55 319.02 316.65

May-89 318.57 317.53 317.57 319.50 319.21 318.91 319.25 319.21
Aug-89 318.69 319.60 317.68 317.78 317.80 Buried 317.50 317.67
Nov-89 318.70 317.91 317.75 318.00 317.81 317.87 317.64 317.87
Feb-90 -- -- -- -- -- -- -- --
Apr-90 317.50 -- 317.85 318.15 -- -- -- --
May-90 317.07 317.02 317.07 317.17 317.16 317.97 317.94 Buried
May-90 316.86 318.14 316.20 318.73 318.26 319.25 318.07 317.85
Aug-90 317.11 318.06 316.44 A 317.63 Buried 319.11 317.74
Nov-90 315.06 Dry Dry Flooded 316.06 Buried Flooded Dry
Feb-91 316.70 316.70 316.68 316.72 316.70 Buried Buried 316.64
May-91 316.08 316.21 316.18 316.71 316.56 Buried 317.87 316.22
Aug-91 314.65 Dry Dry Dry Dry Dry Dry Dry
Nov-91 314.62 Dry Dry Dry Dry Dry Dry Dry
Feb-92  --  --  --  --  --  --  --  --
May-92 314.88 315.37 Dry Dry Dry Dry * *
Aug-92 316.36 * * Dry Dry Dry Dry 315.53
Nov-92 316.44 316.45 316.43 Dry 316.44 316.44 316.43 316.44
Feb-93 315.68 315.68 Dry Dry Dry Dry 315.65 315.66
May-93 316.79 316.78 316.81 316.8 316.8 316.81 316.79 316.8
Aug-93 316.42 316.42 316.41 Dry 316.41 316.43 316.4 316.42
Apr-94 316.52 316.54 316.51 Dry 316.52 316.53 316.52 316.53
Sep-94 314.90 315.13 Dry Dry Dry 315.73 315.49 315.05
Apr-95 316.35 316.36 316.35 Dry 316.35 316.36 316.34 316.35
Nov-95 316.20 316.21 316.2 Dry Dry 316.21 316.19 316.19
Apr-96 316.61 316.67 316.67 Dry 316.67 316.68 316.66 316.66
Sep-96 315.99 316.00 Dry Dry Dry 316 315.98 315.98
Apr-97 316.93 316.93 316.93 316.91 317.12 316.94 316.92 316.93
Sep-97 315.14 Dry Dry Dry Dry Dry Dry Dry
Apr-98 314.27 315.14 Dry Dry Dry 315.83 315.5 315.08
Sep-98 314.26 315.14 Dry Dry Dry 315.83 315.5 315.08
Apr-99 314.26 315.12 Dry Dry 316.12 315.83 315.5 315.08
Sep-99 Wet Wet Dry Dry Wet Wet Wet Wet
Apr-00 Flowing Flowing Dry Dry Wet Flowing 315.53 Flowing
Sep-00 Flowing Wet Dry Dry Dry Wet 315.53 Wet
Apr-01 Flowing Flowing Dry Dry Wet Flowing 315.55 Flowing
Sep-01 Wet Dry Dry Dry Dry Dry Dry Dry
Apr-02 Flowing Flowing Dry Dry Flowing Flowing Flowing Flowing
Sep-02 -- Wet Dry Dry Dry Wet 315.55 Wet
Apr-03 314.63 Flowing Wet Dry Flowing Flowing Flowing Flowing
Sep-03 Dry Dry Dry Dry Dry Dry Wet Flowing
May-04 315.89 315.96 Wet/No Flow Dry Wet/Flowing 315.98 315.93 315.96 Flowing Flowing
Sep-04 Wet/Flowing Dry Dry Dry Dry Dry Wet/No Flow Wet/No Flow -- Wet/Flowing
Apr-05 315.89 315.93 Wet/No Flow Dry Wet/Flowing 316.11 315.90 315.90 Wet/Flowing Wet/Flowing
Nov-05 314.58 Wet/Flowing Dry Dry Dry Wet/Flowing Wet/Flowing Wet/Flowing Flowing Flowing
Apr-06 315.62 315.65 Wet Dry Wet Flowing 315.63 315.63 Flowing Flowing
Nov-06 315.76 315.78 Wet/No Flow Dry Wet/No Flow Wet/Flowing 315.77 315.77 Flowing Flowing
Apr-07 Wet/Flowing Wet/Flowing Dry Dry Wet/No Flow Wet/No Flow Wet/No Flow Wet/Flowing -- --
Nov-07 Wet/Flowing Dry Dry Dry Dry Wet/Flowing Wet/No Flow Wet/No Flow Wet/Flowing Wet/Flowing
Apr-08 Wet/Flowing Wet/Flowing Wet/Flowing Dry Wet/No Flow Wet/No Flow Wet/No Flow Wet/Flowing Wet/Flowing Wet/Flowing
Nov-08 Wet/Flowing Wet/Flowing Wet/Flowing Dry Flowing Flowing Flowing Wet/Flowing Wet/Flowing Wet/Flowing
Apr-09 Dry Dry Flowing Dry Flowing Flowing Flowing Flowing Flowing Flowing
Nov-09 Wet/Flowing Wet Dry Dry Wet Wet Wet Wet Flowing Flowing
Mar-10 Flowing Flowing Wet Dry Wet Flowing Wet Wet Flowing Flowing
Nov-10 Flowing Flowing Dry Dry Flowing Flowing Flowing Flowing Flowing Flowing
Mar-11 Flowing Flowing Wet Dry Flowing Flowing Flowing Flowing Flowing Flowing
Dec-11 Flowing Flowing Wet Dry Flowing Flowing Flowing Flowing Flowing Flowing
Apr-12 Flowing Wet Dry Dry Wet Wet Wet Wet Flowing Flowing
Nov-12 Flowing Flowing Dry Dry Wet Wet Wet Flowing Flowing Flowing
May-13 Flowing Flowing 316.09 Dry Flowing Flowing Flowing Flowing Flowing Flowing
Oct-13 Flowing Flowing 317.43 Dry 316.45 Flowing Flowing Flowing Flowing Flowing
Jun-14 Flowing Wet 317.42 Dry Wet Wet Wet Wet Flowing Flowing
Nov-14 Very Slow Flow Very Slow Flow 317.42 Dry Wet/No Flow Wet/No Flow Wet/No Flow Very Slow Flow Flowing Very Slow Flow
May-15 Very Slow Flow Very Slow Flow 317.52 Dry Pond/No Flow Pond/No Flow Pond/No Flow Pond/No Flow Flowing Very Slow Flow
Sep-15 Very Slow Flow Pond/No Flow 317.42 Dry Dry Pond/No Flow Pond/No Flow Pond/No Flow Slow Flow Flowing

Notes:

All elevations in metres above mean sea level (m AMSL).  --   No Data

Reference elevation is elevation of top of steel frame and grate. A   -   Leachate running into manhole.

*   Data obtained during monitoring is not consistent with other data. (1)  -  Leachate pumped from holding tank prior to measuring levels.

Buried - MH covered by waste or interim cover material Wet - bottom of MH wet, but no leachate accumulation

Flowing - indicates leachate moving through the bottom of the MH
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Table F1.5
Phase II/III Leachate Elevations
St. Marys Landfill

Manhole ID MH1 MH2 MH3 MH4 MH5 MH6 2 MH7 MH8 MH9 MH10 MH11 MH12 MH13 MH14 MH15 MH16 MH17 MH18 MH19 MH20 MHA MHB
Invert Elev. 313.25 312.81 312.12 314.79 315.07 315.42 315.81 316.13 317.60 317.45 317.13 316.79 316.28 313.93 314.397 314.871 311.76 310.79
Reference Elev. 1 317.24 318.27 318.26 319.31 318.13 320.00 320.29 321.82 321.75 319.77 319.13 319.11 318.57 318.13 318.33 315.72

May-93 NA NA NA
Aug-93 NA NA NA
Apr-94 NA NA NA
Sep-94 Dry Dry 312.73
Apr-95 Dry 312.84 312.84 Dry Dry
Sep-95 Dry Dry 312.55 Dry Dry
Apr-96 Dry 313.24 313.26 Dry Dry
Sep-96 Dry 313.3 313.3 Dry Dry
Apr-97 Dry Dry 312.64 Dry Dry
Sep-97 Dry 313.06 313.06 Dry 314.28
Apr-98 Dry Dry 312.14 Dry 314.36
Sep-98 Dry Dry 312.15 Dry Dry
Apr-99 312.27 312.83 312.14 Dry Dry
Sep-99 Dry Flowing Flowing Dry No Flow
Apr-00 Wet Flowing Flowing Wet Dry
Sep-00 Dry Wet 312.49 Dry Wet
Apr-01 Wet Flowing Flowing Dry Wet
Sep-01 Dry Dry 312.69 Dry Dry
Apr-02 Flowing Flowing 312.29 Flowing Flowing
Sep-02 Dry 313.2 310.88 Wet Dry Dry
Apr-03 Flowing Flowing Flowing Flowing Flowing Wet
Sep-03 Dry Dry Dry Dry Dry Dry
May-04 Wet/Flowing Wet/Slight Flow Wet/Slight Flow Wet/Flowing Dry Wet/Flowing Wet/Flowing Wet/Flowing Overflowing
Sep-04 Dry Dry 308.25 Wet/Slight Flow Dry Dry Dry 314.85 Dry Top Flowing
Apr-05 Wet/No Flow Wet/No Flow Wet/Flowing Flowing Flowing Wet/No Flow Wet/No Flow Wet/No Flow Dry Dry 315.34 Overflowing
Nov-05 Dry Wet/No flow Flowing Wet/Flowing Wet/Flowing Wet/Flowing Wet/Flowing Wet Flowing 314.74 Dry 315.33 Top Flowing
Apr-06 Wet Wet Flowing Flowing Flowing Wet Wet Wet Flowing 315.00 Dry 315.32 Top Flowing
Nov-06 Wet/No Flow Wet/No Flow Flowing Flowing Wet/Flowing Wet/Flowing Wet/Flowing Wet/No Flow Wet/Flowing 315.23 Dry 315.32 Top Flowing
Apr-07 Wet/No Flow Wet/No Flow Flowing Wet/Flowing Wet/Flowing Wet/Flowing Wet/Flowing Dry Wet/Flowing 315.19 Dry 315.32 Top Flowing
Nov-07 Dry Dry Wet/Flowing Wet/No Flow Wet/No Flow Wet/Flowing NA NA Wet/No Flow Wet/No Flow Wet/No Flow 314.91 Dry 315.12 315.12
Apr-08 Wet/No Flow Wet/No Flow 312.59 Wet/No Flow Wet/Flowing Wet/Flowing NA NA NA NA Wet/Flowing Wet/No Flow Wet/Flowing Dry 315.35 315.37
Nov-08 Dry Dry Flowing Flowing Flowing Flowing NA NA Wet/Flowing Wet/Flowing Wet/Flowing Wet/Flowing 315.38 Wet 315.14 Top Flowing
Apr-09 Dry Dry Flowing Flowing Flowing Flowing NA NA Flowing Flowing Wet Flowing 315.05 Flowing 315.14 Top Flowing
Nov-09 Wet Wet Flowing Flowing Wet Wet 315.11 NA Wet Dry Wet Wet 314.85 Wet 315.29 315.34
Mar-10 3 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA Top Flowing
Nov-10 Wet Flowing Flowing Flowing Flowing Flowing NA NA NA NA Flowing Flowing Flowing Flowing 314.87 Wet 315.11 Top Flowing

Mar-11 Wet Flowing Flowing Flowing 313.38 Flowing NA NA NA NA Flowing Flowing Wet Flowing 315.04 Dry 315.13 Top Flowing
Dec-11 Wet Flowing Flowing Flowing Flowing Flowing Flowing NA NA NA Flowing Flowing Flowing Flowing 315.27 Wet 315.08 Top Flowing

Apr-12 Dry Flowing Flowing 312.84 Flowing Flowing Flowing NA Dry Wet Flowing Flowing Wet Flowing 314.95 Dry 315.12 Top Flowing
Nov-12 Wet Wet Flowing Flowing Wet Flowing Wet NA Wet Wet Wet Wet Wet Wet 314.96 Wet 315.12 Top Flowing
May-13 Dry Flowing Flowing Dry Flowing Flowing 315.23 NA Flowing 316.66 Flowing Flowing Flowing Flowing 315.11 Dry 315.11 Top Flowing
Oct-13 Dry Dry Flowing 313.75 Flowing Flowing 315.24 Flowing Flowing 316.65 Flowing Flowing Flowing Flowing 315.29 Dry 315.09 Top Flowing
Jun-14 Wet Wet Trickle 314.48 314.52 Flowing 315.16 Wet Trickle 316.65 Trickle Wet Wet Trickle 315.05 314.9 315.12 315.36
Nov-14 Dry Dry Trickle NA 314.52 Flowing 315.22 Trickle Trickle 316.66 Wet/No Flow Wet/No Flow Dry Wet/No Flow 315.08 Dry 315.14 315.37
May-15 Pond/No Flow Pond/No Flow Trickle NA 314.55 Flowing 315.23 Trickle NA Trickle Dry Trickle Pond/No Flow 316.65 Pond/No Flow Trickle Pond/No Flow Trickle 314.77 Dry 315.11 315.35
Sep-15 Dry Dry Trickle NA 314.43 Trickle 315.29 NA NA NA Wet Dry Dry 316.57 Dry Dry Dry Pond/No Flow 314.82 Pond/No Flow 315.13 315.36

Notes:

All elevations in metres above mean sea level (m amsl).

Reference elevation of manholes is elevation of top of steel frame and grate.

1. Reference elevations resurveyed November 23, 2009

2. 1.46 m spacer added to MH 6 in 2008 to bring MH cover elevation above grade.

3. Phase II/III Manholes were not inspected during the March 2010 event due to the disposal of ACM at the site on the day of the inspection.

NA - not accessible

Wet - bottom of MH wet, but no leachate accumulation

Flowing - indicates leachate moving through the bottom of the MH

Overflowing - indicates that groundwater was flowing out the top of the MH cover.

Top Flowing - indicates that groundwater was flowing out of the manhole riser.

Invert elevations MH8 to MH13 from 2013 Cell 8 Construction documents
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Table H1
Potential Impacts

Method 1 Vertical Expansion of Existing Landfill (577,000 m3)

Added height to Phase I and Phase II/III 
during operation

N1 Increased leachate strength o N2
Potential for increased leachate elevation 
‐ increased head could drive leachate 
into sand/silt seam and into till

o N3
Potential for contaminated runoff 
from footprint during filling

Added height to Phase I and Phase II/III 
when closed

P
Decreased generation ‐ 
increased runoff on longer 
side slopes

o N2
Potential for increased leachate elevation 
‐ increased head could drive leachate 
into sand/silt seam and into till

N4
Increased runoff from footprint
  ‐ longer side slopes
No change outside footprint

N5
Potential for leachate breakout on 
final side slope

Filled between Phase I and Phase II/III ‐ 
increased waste footprint

N6
Increased infiltration into 
waste

o
Potential decreased infiltration 
(increased runoff) ‐ minor

N7
Potential for migration of leachate 
downward into sand/silt seam

o
Decreased runoff during filling
Increased runoff from finished slopes

N8
Potential for contaminated runoff 
from fill area

Footprint does not encroach on stormwater 
basins

o o P
No alterations to stormwater basin with 
regard to sand/silt seam

P
No alterations to stormwater basin 
location

o

Footprint does not encroach on watercourse o o o P
No alterations to water course 
location

o

Method 2 Horizontal Expansion of Existing Landfill (733,000 m3)
Height slighlty less than current Phase I and 
Phase II/III

o o o o o

Increased waste footprint N6
Increased infiltration into 
waste

o
Potential decreased infiltration 
(increased runoff) ‐ minor

N7
Potential for migration of leachate 
downward into sand/silt seam

o
Decreased runoff during filling
Increased runoff from finished slopes

N8
Potential for contaminated runoff 
from fill area

New waste footprint in centre of property ‐ 
farther from boundary

o o P
Creates large buffer between fill and 
property boundary

o P
Creates large buffer between fill and 
property boundary

Create long narrow depressions between 
footprint expansion and existing Phases

N9
could cause surface ponding 
and increased infiltration

o N2
Potential for increased leachate elevation 
‐ increased head could drive leachate 
into sand/silt seam

P Decreased stormwater runoff N5
Potential for leachate breakout on 
final side slope

5 metre excavation o N10
Could intersect saturated soil or 
sand/silt seam

N10
Could intersect saturated soil or sand/silt 
seam

o o

Bottom of waste may be closer to bedrock 
surface

o o N11
Shorter travel distance between bottom 
of waste and bedrock

o o

Displaces stormwater basins ‐ requires 
relocation

o o N12
Potential for migration of stormwater 
downward into sand/silt seam

o o

P
Increase waste to watercourse 
distance

N16 Decrease CKD to watercourse distance

Legend

o No net impact or neutral when compared to the existing site

P Positive Impact

N2
Negative impact ‐ numbered in order in which they appear on table
Follow number to mitigation tables

N15
Will require alterations of surface 
water movement to reach new 
watercourse

Displaces watercourse ‐ requires relocation o N13
Potential to change flow 
direction in shallow 
groundwater

Description of Site Alteration Leachate Generation Groundwater 
Quantity Quality

Surface Water
Quantity Quality

Potential for migration of leachate 
laterally into sand/silt seam (exposed on 
bank of watercourse)

N14

R.J. Burnside & Associates Limited
File: 032339 Hydrogeology_Alt Methods Impacts & Mitigation Tables.xlsx
Date: 6/1/2016

Town of St. Marys Landfill
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Project No 300032339.000
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Table H1
Potential Impacts

Description of Site Alteration Leachate Generation Groundwater 
Quantity Quality

Surface Water
Quantity Quality

Method 3 Combionation of Vertical and Horizontal Expansion of Existing Landfill (Method 1 and Method 2) (756,000 m3)
Filled between Phase I and Phase II/III ‐ 
increased waste footprint

N6
Increased infiltration into 
waste

o
Potential decreased infiltration 
(increased runoff) ‐ minor

N7
Potential for migration of leachate 
downward into sand/silt seam

o
Decreased runoff during filling
Increased runoff from finished slopes

N8
Potential for contaminated runoff 
from fill area

Increased waste footprint but less area than 
Method 2

N6
Increased infiltration into 
waste

o
Potential decreased infiltration 
(increased runoff) ‐ minor

N7
Potential for migration of leachate 
downward into sand/silt seam

o
Decreased runoff during filling
Increased runoff from finished slopes

N8
Potential for contaminated runoff 
from fill area

New waste footprint in centre of property ‐ 
farther from boundary

o o P
Creates large buffer between fill and 
property boundary

o P
Creates large buffer between fill and 
property boundary

Eliminates long narrow depressions 
between footprint expansion and existing 
Phases created by Method 2

o o o o o

5 metre excavation o N10
Could intersect saturated soil or 
sand/silt seam

N10
Could intersect saturated soil or sand/silt 
seam

o o

Displaces stormwater basins ‐ requires 
relocation

o o N12
Potential for migration of stormwater 
downward into sand/silt seam

o o

P
Increase waste to watercourse 
distance

N16 Decrease CKD to watercourse distance

Method 4 Development of a New Landfill Footprint (397,000 m3)

Adds height to currently flat area N13
Potential to change flow 
direction in shallow 
groundwater

N2
Potential for increased leachate elevation 
‐ increased head could drive leachate 
into sand/silt seam

o N8
Potential for contaminated runoff 
from fill area

Adds slopes to currently flat area o o
Potential decreased infiltration 
(increased runoff) ‐ minor

o N17
Increased runoff from western side 
slopes into watercourse

Increases waste footprint N6
Increased infiltration into 
waste

o
Potential decreased infiltration 
(increased runoff) ‐ minor

N7
Potential for migration of leachate 
downward into sand/silt seam

o
Decreased runoff during filling
Increased runoff from finished slopes

N8
Potential for contaminated runoff 
from fill area

New waste footprint closer to eastern 
property boundary

o o N11
Shorter travel distance between bottom 
of waste and bedrock

o o

5 metre excavation o N10
Could intersect saturated soil or 
sand/silt seam

N10
Could intersect saturated soil or sand/silt 
seam

o o

Bottom of waste may be closer to bedrock 
surface

o o N11
Shorter travel distance between bottom 
of waste and bedrock

o o

Footprint does not encroach on stormwater 
basins

o o P
No alterations to stormwater basin with 
regard to sand/silt seam

P
No alterations to stormwater basin 
location

o

Footprint does not encroach on watercourse 
but is close to top of bank

o o P
No alterations to water course with 
regard to sand/silt seam

N17
Increased runoff from western side 
slopes into watercourse

N8
Potential for contaminated runoff 
from fill area

Overlaps part of cement kiln dust stockpile N18
CKD leachate unknown
Combination unknown

N19
Potential to change current 
mounding in CKD stockpile and 
change shallow flow direction

o o o

Will require alterations of surface 
water movement to reach new 
watercourse

N15Displaces watercourse ‐ requires relocation o N13
Potential to change flow 
direction in shallow 
groundwater

N14
Potential for migration of leachate 
laterally into sand/silt seam (exposed on 
bank of watercourse)
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Town of St. Marys Landfill
Environmental Assessment Hydrogeology Study

Project No 300032339.000

DRAFT



Table H1
Potential Impacts

Description of Site Alteration Leachate Generation Groundwater 
Quantity Quality

Surface Water
Quantity Quality

Method 5 Vertical Expansion of Existing plus Development of a New Landfill Footprint (Method 1 and Method 4) (974,000 m3)

Added height to Phase I and Phase II/III 
during operation

N1 Increased leachate strength o N2
Potential for increased leachate elevation 
‐ increased head could drive leachate 
into sand/silt seam and into till

o N3
Potential for contaminated runoff 
from footprint during filling

Added height to Phase I and Phase II/III 
when closed

P
Decreased generation ‐ 
increased runoff on longer 
side slopes

o N2
Potential for increased leachate elevation 
‐ increased head could drive leachate 
into sand/silt seam and into till

N4
Increased runoff from footprint
  ‐ longer side slopes
No change outside footprint

N5
Potential for leachate breakout on 
final side slope

Added height to currently flat area o N13
Potential to change flow 
direction in shallow 
groundwater

N2
Potential for increased leachate elevation 
‐ increased head could drive leachate 
into sand/silt seam

o N8
Potential for contaminated runoff 
from fill area

Added slopes to currently flat area o o
Potential decreased infiltration 
(increased runoff) ‐ minor

o N17
Increased runoff from western side 
slopes into watercourse

o

Increased waste footprint N6
Increased infiltration into 
waste

o
Potential decreased infiltration 
(increased runoff) ‐ minor

N7
Potential for migration of leachate 
downward into sand/silt seam

o
Decreased runoff during filling
Increased runoff from finished slopes

N8
Potential for contaminated runoff 
from fill area

Filled between Phase I and Phase II/III ‐ 
increases waste footprint

N6
Increased infiltration into 
waste

o
Potential decreased infiltration 
(increased runoff) ‐ minor

N7
Potential for migration of leachate 
downward into sand/silt seam

o
Decreased runoff during filling
Increased runoff from finished slopes

N8
Potential for contaminated runoff 
from fill area

New waste footprint closer to eastern 
property boundary

o o N11
Shorter travel distance between bottom 
of waste and bedrock

o o

5 metre excavation east of watercourse o N10
Could intersect saturated soil or 
sand/silt seam

N10
Could intersect saturated soil or sand/silt 
seam

o o

Bottom of waste may be closer to bedrock 
surface

o o N11
Shorter travel distance between bottom 
of waste and bedrock

o o

Footprint does not encroach on stormwater 
basins

o o P
No alterations to stormwater basin with 
regard to sand/silt seam

P
No alterations to stormwater basin 
location

o

Footprint does not encroach on watercourse 
but is close to top of bank

o o P
No alterations to water course with 
regard to sand/silt seam

N17
Increased runoff from western side 
slopes into watercourse

N8
Potential for contaminated runoff 
from fill area

Overlaps part of cement kiln dust stockpile N18
CKD leachate unknown
Combination unknown

N19
Potential to change current 
mounding in CKD stockpile and 
change shallow flow direction

o o o

Legend

o No net impact or neutral when compared to the existing site

P Positive Impact

N2
Negative impact ‐ numbered in order in which they appear on table
Follow number to mitigation tables
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Table H2
Groundwater Mitigation Measures and Ranking

1 2 3 4 5

Impact No

N1 p p Increased leachate strength Added height to Phase I and Phase II/III Leachate  Monitor leachate quality and quantity in leachate collection system
 Review capacity of sewage treatment plant

a a Added height to Phase I and Phase II/III GW
 Monitor flow rate from leachate collection system
 Leachate head control by enchanced or modified leachate collection system

k
Create long narrow depressions between 
footprint expansion and existing Phases

Leachate
 Design stormwater control between existing and expansion footprints for 
operation and closed stages to prevent ponding and infiltration into waste

f f Added height to currently flat area GW
 Map presence and remove sand/silt seams
 Install a leachate collection system of similar design to current system

k k k
Filled between Phase I and Phase II/III ‐ 
increased waste footprint

Leachate
 Design and operations to reduce work area & interim cover to promote clean 
runoff
 Evaluate leachate generation potential against sewage treatment plant capacity

k k k k Increased footprint area Leachate
 Design and operations to reduce work area & interim cover to promote clean 
runoff
 Evaluate leachate generation potential against sewage treatment plant capacity

f f f
Filled between Phase I and Phase II/III ‐ 
increased waste footprint

GW
 Map presence and remove sand/silt seams
 Extend leachate collection system between Phase I and Phase II/III

f f f f Increased footprint area GW
 Map presence and remove sand/silt seams
 Install a leachate collection system of similar design to current system

N9 k
Could cause surface ponding and increased 
infiltration

Create long narrow depressions between 
footprint expansion and existing Phases

Leachate
 Design stormwater control between existing and expansion footprints for to 
prevent ponding and infiltration into waste

N10 a a a a Could intersect saturated soil or sand/silt seam 5 metre excavation GW

 Map presence and remove sand/silt seam
 Map depth to water table and maintain landfill base above water table
 Liner designed to separate groundwater in the seam from the waste
 Induce groundwater from sand/silt seam toward leachate collection  system

a a a
Bottom of waste may be closer to bedrock 
surface

GW
 Confirm depth to bedrock and soil characteristic between waste and bedrock
 Enhance leachate collection system (e.g. liner)

a a
New waste footprint closer to eastern 
property boundary

GW
 Confirm depth to bedrock and soil characteristic between waste and bedrock
 Confirm groundwater flow direction in bedrock at northeast corner
 Enhance leachate collection system (e.g. liner)

N12 k k
Potential for migration of stormwater downward 
into sand/silt seam

Displaces stormwater basins ‐ requires 
relocation

GW
 Determine presence and depth of sand/silt seam in new basin location
 Remove seam or maintain separation distance from basin bottom to seam

a a Displaces watercourse ‐ requires relocation GW
 Create conceptual model of new flow direction
 Design leachate collection system to induce flow from CKD stockpile toward 
former watercouse location

f f Added height to currently flat area GW
 Create conceptual model of new flow direction
 Install a leachate collection system of similar design to current system

N6
Increased infiltration into waste (increased 
leachate generation)

Alternative Methods

Impact Site Alteration Leading to Impact
Impacted 
Feature Possible Mitigation 

N2
Potential for increased leachate elevation ‐ 
increased head could drive leachate into sand/silt 
seam

N13
Potential to change flow direction in shallow 
groundwater

N7
Potential for migration of leachate downward into 
sand/silt seam

N11
Reduced separation distance between bottom of 
waste and bedrock
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Table H2
Groundwater Mitigation Measures and Ranking

1 2 3 4 5

Impact No

Alternative Methods

Impact Site Alteration Leading to Impact
Impacted 
Feature Possible Mitigation 

N14 a a
Potential for migration of leachate laterally into 
sand/silt seam (exposed on bank of watercourse)

Displaces watercourse ‐ requires relocation GW
 Map presence and remove sand/silt seams
 Design leachate collection system to induce flow toward former watercouse 
location

N18 p p
CKD leachate unknown
Combination unknown

Overlaps part of cement kiln dust stockpile Leachate  Monitoring samples from wells in CKD

N19 p p
Potential to change current mounding in CKD 
stockpile and change shallow flow direction

Overlaps part of cement kiln dust stockpile GW  Monitor water levels in wells in CKD

Negative Impacts for Each Method
1 2 3 4 5 Legend

p 1 ‐ ‐ 2 3 Minor Impact ‐ monitoring with potential mitigation (e.g. monitoring of groundwater around CKD stockpile)

k 1 4 3 1 2 Low Impact ‐ feature alteration with monitoring (e.g. stormwater controls)

f 1 1 2 3 4 Medium Impact ‐ enhanced engineering with monitoring (e.g. extension of current leachate control system)

a 1 4 3 3 4 Major Impact ‐ major mitigation engineering required (e.g. liner, redesigned leachate control system)

Positive
Impacts 2 1 1 2 3

Overall Impact Ranking
Least



Most
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Table H3
Surface Water Mitigation Measures and Ranking

1 2 3 4 5

Impact No

N3 k k
Potential for contaminated runoff from footprint 
during filling

Added height to Phase I and Phase II/III SW
 Storm water diversion and sedimentation control away from fill area
 Leachate containment within footprint to LCS

N4 k k
Increased runoff from footprint ‐ longer side 
slopes

Added height to Phase I and Phase II/III SW  Design storm water and erosion control for side slopes and toe

a a Added height to Phase I and Phase II/III SW  Leachate head control by enhanced or modified leachate collection system

k
Create long narrow depressions between 
footprint expansion and existing Phases

SW
 Design stormwater control between existing and expansion footprints for  closed 
stage to prevent ponding and infiltration into waste

k k k
Filled between Phase I and Phase II/III ‐ 
increased waste footprint

SW
 Design and operations to reduce work area & interim cover to promote clean 
runoff

k k k k Increased footprint area SW
 Design and operations to reduce work area & interim cover to promote clean 
runoff

k k Added height to currently flat area SW  Create soil berm along watercourse to contain water within waste area

k k
Footprint does not encroach on watercourse 
but is close to top of bank

SW  Create soil berm along watercourse to contain water within waste area

N15 k k
Will require alterations of surface water 
movement to reach new watercourse

Displaces watercourse ‐ requires relocation SW  Grading, storm water and erosion control to redirect, slow or hold runoff

N16 p p Decrease CKD to watercourse distance Displaces watercourse ‐ requires relocation SW  Monitoring samples from wells in CKD and new watercourse

k k Added slopes to currently flat area SW  Create vegetated water control buffer strip between landfill toe and watercourse

k k
Footprint does not encroach on watercourse 
but is close to top of bank

SW  Create vegetated water control buffer strip between landfill toe and watercourse

Negative Impacts for Each Method
1 2 3 4 5 Legend

p ‐ 1 1 ‐ ‐ Minor Impact ‐ monitoring with potential mitigation (e.g. monitoring of groundwater around CKD stockpile)

k 3 3 3 5 8 Low Impact ‐ feature alteration with monitoring (e.g. stormwater controls)

f ‐ ‐ ‐ ‐ ‐ Medium Impact ‐ enhanced engineering with monitoring (e.g. extension of current leachate control system)

a 1 ‐ ‐ ‐ 1 Major Impact ‐ major mitigation engineering required (e.g. liner, redesigned leachate control system)

Positive
Impacts 2 3 2 1 1

Overall Impact Ranking
Least


Most

Possible Mitigation 

Alternative Methods

Impact Site Alteration Leading to Impact
Impacted 
Feature

N17
Increased runoff from western side slopes into 
watercourse

N8 Potential for contaminated runoff from fill area

N5 Potential for leachate breakout on final side slopes

R.J. Burnside & Associates Limited
File: 032339 Hydrogeology_Alt Methods Impacts & Mitigation Tables.xlsx
Date: 6/1/2016

Town of St. Marys Landfill
Environmental Assessment Hydrogeology Study

Project No 300032339.0000

DRAFT


	Appendix C - Monitoring Well & Soil Logs
	C1 Summary of Monitoring Wells & Boreholes
	C2 Landfill Monitoring Well Logs
	C3 Landfill Borehold Logs
	C4 Landfill Test Pit Logs
	C5 St. Marys Cement Wells & Boreholes
	C6 Grain Size Graphs
	C7 Sand Isopach (CRA 1992, Figure 5.1)

	Appendix D - Perth County Groundwater Study 2003 Mapping
	Appendix E - Source Protection Mapping
	Appendix F - Water Level Monitoring
	F1.1 Groundwater Elevations
	F1.2 Vertical Gradients
	F1.3 Surface Water Measurements
	F1.4 Phase I Leachate Elevations
	F1.5 Phase II & III Leachate Elevations
	F2.1 Groundwater Flow in Bedrock (May 2015)
	F2.2 Groundwater Flow in Bedrock (Sept 2015)
	F2.3 Groundwater Flow in Overburden (Dec. 2015)
	F2.4 Groundwater Hydrograph

	Appendix G - Alternative Methods Conceptual Drawings
	Appendix H - Impacts & Mitigation
	H1 Potential Impacts
	H2 Groundwater Mitigation Measures & Ranking
	H3 Surface Water Mitigation Measures & Ranking




