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Notes: 
Analytical solution based on Edelman (1947). 
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TABLE 1
WELL CONSTRUCTION DETAILS
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Page 1 of 2

Ground 
Surface

Top of 
Casing

Hydrualic 
Conductivity

m AMSL m AMSL (m AGS) (m BGS) (mm) (m BGS) (m AMSL) (m BGS) (m AMSL) (m/s)

Monitoring Wells

- MW1-13S Dec-13 Monitoring Well 673222 4872738 Hydro One
(Sept 2014)

262.52 263.39 Hydro One
(Sept 2014)

0.87 6.1 51 3.05 259.47 6.10 256.42 Silty Sand Till 9.E-08

- MW1-13D Dec-13 Monitoring Well 673222 4872738 Hydro One
(Sept 2014)

262.52 263.42 Hydro One
(Sept 2014)

0.90 15.2 51 12.19 250.33 15.24 247.28 Silty Sand Till 9.E-06

- MW2-13S Dec-13 Monitoring Well 672910 4872716 Hydro One
(Sept 2014)

250.42 251.27 Hydro One
(Sept 2014)

0.85 4.6 51 1.52 248.90 4.57 245.85 Silty Sand Till 2.E-07

- MW2-13D Dec-13 Monitoring Well 672906 4872714 Hydro One
(Sept 2014)

250.40 251.26 Hydro One
(Sept 2014)

0.86 15.2 51 12.19 238.21 15.24 235.16 Silty Sand Till 1.E-07

- MW3-13S Dec-13 Monitoring Well 672702 4872499 Hydro One
(Sept 2014)

243.87 244.80 Hydro One
(Sept 2014)

0.93 6.7 51 3.66 240.21 6.71 237.16 Silty Sand Till 7.E-09

- MW3-13D Dec-13 Monitoring Well 672703 4872495 Hydro One
(Sept 2014)

244.03 244.97 Hydro One
(Sept 2014)

0.94 15.2 51 12.19 231.84 15.24 228.79 Silty Sand Till na

- MW4-13S Dec-13 Monitoring Well 673051 4872242 Hydro One
(Sept 2014)

238.86 239.78 Hydro One
(Sept 2014)

0.92 4.6 51 1.52 237.34 4.57 234.29 Sand
Silty Sand Till

1.E-05

- MW4-13D Dec-13 Monitoring Well 673050 4872238 Hydro One
(Sept 2014)

238.72 239.55 Hydro One
(Sept 2014)

0.83 15.2 51 12.19 226.53 15.24 223.48 Silty Sand Till na

- MW5-14S Oct-14 Monitoring Well 672901 4872453 Field GPS (2014) 252.60 253.51 Hydro One Topography 
(0.25 m contours)

0.91 6.1 51 3.10 249.50 6.10 246.50 Sandy Silt Till
Silty Sand Till

2.E-05

- MW5-14I Oct-14 Monitoring Well 672901 4872453 Field GPS (2014) 252.60 253.43 Hydro One Topography 
(0.25 m contours)

0.83 40.1 51 37.10 215.50 40.10 212.50 Silty Sand Till 1.E-09

- MW6-14 Oct-14 Monitoring Well 673195 4872811 Field GPS (2014) 260.80 261.71 Hydro One Topography 
(0.25 m contours)

0.91 7.6 51 6.10 254.70 7.60 253.20 Silt Till 4.E-07

- MW7-14 Oct-14 Monitoring Well 673254 4872654 Field GPS (2014) 261.75 262.65 Hydro One Topography 
(0.25 m contours)

0.90 7.6 51 6.10 255.65 7.60 254.15 Silt Till
Sandy Silt Till

8.E-07

Boreholes

7191922 BH2-12 Nov-12 Abandoned 673024 4872350 Inspect-Sol (2012) 246.40 247.30 Hydro One Topography 
(0.25 m contours)

0.90 15.9 na 12.15 234.25 15.20 231.20 Sandy Silt Till -

- BH4-12 Nov-12 Abandoned 672719 4872330 Inspect-Sol (2012) 243.20 244.10 Hydro One Topography 
(0.25 m contours)

0.90 15.5 na 12.45 230.75 15.50 227.70 Sandy Silt Till -

- BH11-12 Nov-12 Abandoned 673034 4872779 Inspect-Sol (2012) 253.50 254.41 Hydro One Topography 
(0.25 m contours)

0.91 15.5 51 11.75 241.75 14.80 238.70 Sandy Silt Till
Silt and Sand

-

- BH7A May-12 Abandoned 672989 4872568 exp (2012) 253.20 na Exp borehole log (2012) na 15.7 na 4.70 248.50 7.75 245.45 Sandy Sitl Till -

Screened Interval

Bottom of Well ScreenTop of Well Screen

Well 
DiameterStick-up

Coordinates Elevation

Source SourceEasting 

Borehole 
Depth

NorthingInstallation 
Date

Screened Material

Screened Unit

Location

MOE WWR 
No. Well ID Status
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Stantec Consulting Ltd.

Page 2 of 2

Ground 
Surface

Top of 
Casing

Hydrualic 
Conductivity

m AMSL m AMSL (m AGS) (m BGS) (mm) (m BGS) (m AMSL) (m BGS) (m AMSL) (m/s)

Screened Interval

Bottom of Well ScreenTop of Well Screen

Well 
DiameterStick-up

Coordinates Elevation

Source SourceEasting 

Borehole 
Depth

NorthingInstallation 
Date

Screened Material

Screened Unit

Location

MOE WWR 
No. Well ID Status

Drivepoint Piezometers

na DP4-13
(MP4)

Dec-13 Piezometer 673055 4872236 Hydro One
(Sept 2014)

238.41 239.09 Hydro One
(Sept 2014)

0.68 1.57 25 1.15 237.26 1.57 236.84 na -

na DP2-13
(MP2, SW2)

Dec-13 Abandoned 672900 4872725 Adjacent to DP2-14 250.10 251.14 Adjacent to DP2-14 1.04 1.21 25 0.79 249.31 1.21 248.89 na -

na DP2-14
(MP2, SW2)

May-14 Piezometer 672900 4872725 Hydro One
(Sept 2014)

250.10 251.62 Hydro One
(Sept 2014)

1.52 1.34 25 0.92 249.18 1.34 248.76 na -

na DP3-14
(MP3, SW3)

May-14 Piezometer 672684 4872500 Field GPS (2014) 240.00 241.69 Hydro One Topography 
(0.25 m contours)

1.69 0.87 25 0.45 239.55 0.87 239.13 na -

Test Pits

na TP1-14 Oct-14 Abandoned 673189 4872613 Field GPS (2014) 256.40 na Hydro One Topography 
(0.25 m contours)

na 4.88 na na na na na Silty Sand Till -

na TP2-14 Oct-14 Abandoned 673151 4872714 Field GPS (2014) 258.20 na Hydro One Topography 
(0.25 m contours)

na 4.57 na na na na na Silty Sand Till -

na TP3-14 Oct-14 Abandoned 673129 4872784 Field GPS (2014) 257.10 na Hydro One Topography 
(0.25 m contours)

na 3.96 na na na na na Silty Sand Till -

Notes:
Northing and Easting Coordinates presented as UTM NAD 83 Zone 17

na: not applicable

m AGS: metres above ground surface

m BGS: metres below ground surface

m AMSL: metres above mean sea level 



Table 2
Summary of Groundwater Analytical Results - Monitoring Wells
Clarington Tranformer Station
Hydro One Networks Inc.

Sample Location
Sample Date 13-Dec-13 19-Mar-14 7-May-14 15-Aug-14 1-Oct-14 9-Oct-14 9-Oct-14

Sample ID
CLARS1213TWG-

160960745-
20131213-JK1

MW1-13-S MW1-13-S MW1-13-S WG-160900764-
20141001-JK9

WG-160900764-
20141009-AD02

WG-160900764-
20141009-AD03

Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory MAXX MAXX MAXX MAXX MAXX MAXX MAXX
Laboratory Work Order B3L6734 B443695 B475182 B4E7727 B4I4645 B4I9252 B4I9252
Laboratory Sample ID Units PWQO UH4001 VG2315 VV0844 XD5197 XV9683 XY3183 XY3184

Acidity mg/L n/v - 26 14 15 84 12 13
Alkalinity, Bicarbonate (as CaCO3) mg/L n/v 180 180 190 190 200 200 210
Alkalinity, Carbonate (as CaCO3) mg/L n/v 1.2 1.3 1.8 1.6 1.7 1.8 1.7
Alkalinity, Total (as CaCO3) mg/L s16

A 180 180 190 190 200 200 210
Ammonia (as N) mg/L n/v 0.37 0.13 0.91 0.72 0.44 0.12 0.10
Anion Sum meq/L n/v 7.36 7.11 7.48 7.28 7.82 4.83 5.88
Cation Sum meq/L n/v 7.46 6.85 10.6 7.29 7.73 4.93 5.98
Chloride mg/L n/v 37 25 25 25 25 10 27
Cyanide (Free) µg/L 5A - < 2 < 2 < 2 < 2 < 2 < 2
Dissolved Organic Carbon (DOC) mg/L n/v 2.8 1.2 1.4 1.2 1.1 2.9 2.1
Electrical Conductivity, Lab µmhos/cm n/v 740 700 720 710 740 420 530
Fluoride mg/L n/v - 0.16 0.14 0.17 0.15 0.26 0.17
Hardness (as CaCO3) mg/L n/v 330 320 490 340 370 210 270
Ion Balance % n/v 0.670 1.90 17.3 0.0300 0.580 0.990 0.830
Langelier Index (at 20 C) none n/v 0.588 0.597 0.980 0.693 0.714 0.469 0.600
Langelier Index (at 4 C) none n/v 0.339 0.348 0.732 0.445 0.467 0.220 0.351
Nitrate (as N) mg/L n/v 5.59 12.8 16.1 11.0 18.2 < 0.10 0.11
Nitrate + Nitrite (as N) mg/L n/v 5.62 12.8 - 11.5 - < 0.10 0.11
Nitrite (as N) mg/L n/v 0.027 0.033 < 0.010 0.511 0.108 < 0.010 < 0.010
Orthophosphate(as P) mg/L n/v < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010
pH S.U. 6.5-8.5A 7.84 7.89 8.00 7.97 7.95 7.98 7.94
Saturation pH (at 20 C) none n/v 7.25 7.29 7.02 7.28 7.23 7.51 7.34
Saturation pH (at 4 C) none n/v 7.50 7.54 7.27 7.52 7.48 7.76 7.59
Sulfate mg/L n/v 110 90 87 95 84 24 40
Total Dissolved Solids mg/L n/v - 416 454 534 616 262 326
Total Organic Carbon mg/L n/v - 1.5 2.7 2.5 2.7 3.1 2.2
Total Suspended Solids mg/L n/v - 1800 400 230 2600 310 560
Turbidity, Lab ntu n/v - 100 120 76 580 96 360

Benzene µg/L 100b
C < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.24 < 0.20

Toluene µg/L 0.8C 1.0C < 0.20 < 0.20 < 0.20 < 0.20 2.5C 1.0C

Ethylbenzene µg/L 8C < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 0.50 0.21
Xylene, m & p- µg/L 32s17

B 1.2 < 0.20 < 0.20 < 0.20 < 0.40 2.1 1.4
Xylene, o- µg/L 40b

C 0.49 < 0.20 < 0.20 < 0.20 < 0.20 0.67 0.44
Xylenes, Total µg/L 72s10

B 1.7 < 0.20 < 0.20 < 0.20 < 0.40 2.8 1.8
PHC F1 (C6-C10 range) µg/L n/v < 25 < 25 < 25 < 25 < 25 < 25 < 25
PHC F1 (C6-C10 range) minus BTEX µg/L n/v < 25 < 25 < 25 < 25 < 25 < 25 < 25
PHC F2 (>C10-C16 range) µg/L n/v < 100 < 100 < 100 < 100 < 100 < 100 < 100
PHC F3 (>C16-C34 range) µg/L n/v < 200 < 200 < 200 < 200 < 200 < 200 < 200
PHC F4 (>C34-C50 range) µg/L n/v < 200 < 200 < 200 < 200 < 200 < 200 < 200
Chromatogram to baseline at nC50 none n/v YES YES YES YES YES YES YES

Aluminum µg/L 75C < 5.0 7.0 - < 5.0 5.4 27 16
Antimony µg/L 20C < 0.50 < 0.50 - < 0.50 < 0.50 < 0.50 < 0.50
Arsenic µg/L 100A 5C < 1.0 < 1.0 - < 1.0 < 1.0 < 1.0 < 1.0
Barium µg/L n/v 110 59 - 63 66 97 100
Beryllium µg/L 1100s3

A < 0.50 < 0.50 - < 0.50 < 0.50 < 0.50 < 0.50
Bismuth µg/L n/v < 1.0 - - - < 1.0 < 1.0 < 1.0
Boron µg/L 200a

C 76 38 - 59 38 47 21
Cadmium µg/L 0.2A 0.1/0.5s12

C < 0.10 < 0.10 - < 0.10 < 0.10 < 0.10 < 0.10
Calcium µg/L n/v 87000 80000 - 85000 89000 39000 57000
Cesium µg/L n/v < 0.20 - - - - - -
Chromium (Hexavalent) µg/L 1A - < 0.50 < 0.50 < 5.0 < 5.0 < 0.50 < 0.50
Chromium (Total) µg/L 1s11

A < 5.0 < 5.0 - < 5.0 < 5.0 < 5.0 < 5.0
Cobalt µg/L 0.9A 0.85 < 0.50 - < 0.50 < 0.50 < 0.50 < 0.50
Copper µg/L 5A 1/5s13

C < 1.0 < 1.0 - < 1.0 < 1.0 1.8 1.6
Iron µg/L 300A < 100 < 100 - < 100 < 100 < 100 < 100
Lead µg/L 5/10/20/25s14

A 1/3/5s15
C < 0.50 < 0.50 - < 0.50 < 0.50 < 0.50 < 0.50

Lithium µg/L n/v 16 - - - 8.6 5.2 5.1
Magnesium µg/L n/v 27000 29000 - 31000 35000 26000 31000
Manganese µg/L n/v 35 16 - 14 5.8 38 31
Mercury µg/L 0.2A - - - < 0.10 - - -
Mercury mg/L 0.0002A - < 0.00010 < 0.00010 - < 0.00010 < 0.00010 < 0.00010
Molybdenum µg/L 40C 13 9.1 - 15 11 5.9 4.1
Nickel µg/L 25A < 1.0 < 1.0 - < 1.0 < 1.0 1.6 < 1.0
Phosphorus µg/L 30s4

C < 100 < 100 - < 100 < 100 < 100 < 100
Potassium µg/L n/v 12000 5500 - 6200 5100 6200 3700
Rubidium µg/L n/v 6.9 - - - - - -
Selenium µg/L 100A < 2.0 < 2.0 - < 2.0 < 2.0 < 2.0 < 2.0
Silicon µg/L n/v 6900 6000 - 6800 7900 7900 10000
Silver µg/L 0.1A < 0.10 < 0.10 - < 0.10 < 0.10 < 0.10 < 0.10
Sodium µg/L n/v 13000 6800 - 7100 6300 15000 11000
Strontium µg/L n/v 420 370 - 400 400 450 420
Tellurium µg/L n/v < 1.0 - - - < 1.0 < 1.0 < 1.0
Thallium µg/L 0.3b

C < 0.050 < 0.050 - < 0.050 < 0.050 < 0.050 < 0.050
Tin µg/L n/v < 1.0 - - - < 1.0 < 1.0 < 1.0
Titanium µg/L n/v < 5.0 < 5.0 - < 5.0 < 5.0 < 5.0 < 5.0
Tungsten µg/L 30a

C < 1.0 - - - < 1.0 < 1.0 < 1.0
Uranium µg/L 5a

C 3.6 3.1 - 3.0 3.0 2.8 3.5
Vanadium µg/L 6C 0.75 < 0.50 - < 0.50 0.63 0.57 0.53
Zinc µg/L 30A 20C < 5.0 < 5.0 - < 5.0 < 5.0 < 5.0 < 5.0
Zirconium µg/L 4a

C < 1.0 - - - < 1.0 < 1.0 < 1.0

Aroclor 1242 µg/L 0.001A - < 0.05 < 0.05 < 0.05 < 0.5 < 0.05 < 0.05
Aroclor 1248 µg/L 0.001A - < 0.05 < 0.05 < 0.05 < 0.5 < 0.05 < 0.05
Aroclor 1254 µg/L 0.001A - < 0.05 < 0.05 < 0.05 < 0.5 < 0.05 < 0.05
Aroclor 1260 µg/L 0.001A - < 0.05 < 0.05 < 0.05 < 0.5 < 0.05 < 0.05
Polychlorinated Biphenyls (PCBs) µg/L 0.001s7

A - < 0.05 < 0.05 < 0.05 < 0.5 < 0.05 < 0.05

Acenaphthene µg/L n/v - < 1 < 0.2 < 0.2 < 4 < 0.2 < 0.2
Acenaphthylene µg/L n/v - < 1 < 0.2 < 0.2 < 4 < 0.2 < 0.2
Anthracene µg/L 0.0008a

C - < 0.3 < 0.05 < 0.05 < 1 < 0.05 < 0.05
Benzo(a)anthracene µg/L 0.0004a

C - 0.3C 0.05C < 0.05 < 1 < 0.05 < 0.05
Benzo(a)pyrene µg/L n/v - 0.26 0.04 0.03 < 0.2 < 0.01 < 0.01
Benzo(b/j)fluoranthene µg/L n/v - 0.4 0.06 < 0.05 < 1 < 0.05 < 0.05
Benzo(g,h,i)perylene µg/L 0.00002a

C - < 0.5 < 0.2  MI < 0.05 < 1 < 0.05 < 0.05
Benzo(k)fluoranthene µg/L 0.0002a

C - < 0.3 < 0.05 < 0.05 < 1 < 0.05 < 0.05
Biphenyl, 1,1'- (Biphenyl) µg/L 0.2a

C - < 0.5 < 0.1 < 0.1 < 2 0.2 < 0.1
Bis(2-Chloroethyl)ether µg/L 200a

C - < 3 < 0.5 < 0.5 < 10 < 0.5 < 0.5
Bis(2-Chloroisopropyl)ether µg/L n/v - < 3 < 0.5 < 0.5 < 10 < 0.5 < 0.5
Bis(2-Ethylhexyl)phthalate (DEHP) µg/L 0.6A - 17A 4A 2A 28A < 1 1A

Chloroaniline, 4- µg/L n/v - < 5 < 1 < 1 < 20 < 1 < 1
Chlorophenol, 2- (ortho-Chlorophenol) µg/L n/v - < 0.5 < 0.1 < 0.1 < 2 < 0.1 < 0.1
Chrysene µg/L 0.0001a

C - 0.4C 0.06C < 0.05 < 1 < 0.05 < 0.05
Dibenzo(a,h)anthracene µg/L 0.002a

C - < 0.5 < 0.1 < 0.1 < 2 < 0.1 < 0.1
Dichlorobenzidine, 3,3'- µg/L 0.6a

C - < 3 < 0.5 < 0.5 < 10 < 0.5 < 0.5
Dichlorophenol, 2,4- µg/L n/v - < 0.5 < 0.1 < 0.1 < 2 < 0.1 < 0.1
Diethyl Phthalate µg/L n/v - < 0.5 0.1 0.1 < 2 < 0.1 < 0.1
See notes on last page

MW6-14 MW7-14

General Chemistry

BTEX and Petroleum Hydrocarbons

Metals

Polychlorinated Biphenyls

Semi - Volatile Organic Compounds

MW1-13-S
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Table 2
Summary of Groundwater Analytical Results - Monitoring Wells
Clarington Tranformer Station
Hydro One Networks Inc.

Sample Location
Sample Date 13-Dec-13 19-Mar-14 7-May-14 15-Aug-14 1-Oct-14 9-Oct-14 9-Oct-14

Sample ID
CLARS1213TWG-

160960745-
20131213-JK1

MW1-13-S MW1-13-S MW1-13-S WG-160900764-
20141001-JK9

WG-160900764-
20141009-AD02

WG-160900764-
20141009-AD03

Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory MAXX MAXX MAXX MAXX MAXX MAXX MAXX
Laboratory Work Order B3L6734 B443695 B475182 B4E7727 B4I4645 B4I9252 B4I9252
Laboratory Sample ID Units PWQO UH4001 VG2315 VV0844 XD5197 XV9683 XY3183 XY3184

MW6-14 MW7-14MW1-13-S

Dimethyl Phthalate µg/L n/v - < 0.5 < 0.1 < 0.1 < 2 < 0.1 < 0.1
Dimethylphenol, 2,4- µg/L 10b

C - < 3 < 0.5 < 0.5 < 10 < 0.5 < 0.5
Dinitrophenol, 2,4- µg/L n/v - < 10 < 2 < 2 < 40 < 2 < 2
Dinitrotoluene, 2,4- µg/L 4C - < 1 < 0.3 < 0.3 < 5 < 0.3 < 0.3
Dinitrotoluene, 2,6- µg/L 6C - < 1 < 0.3 < 0.3 < 5 < 0.3 < 0.3
Fluoranthene µg/L 0.0008a

C - < 1 < 0.2 < 0.2 < 4 < 0.2 < 0.2
Fluorene µg/L 0.2a

C - < 1 < 0.2 < 0.2 < 4 < 0.2 < 0.2
Indeno(1,2,3-cd)pyrene µg/L n/v - < 0.5 < 0.1 < 0.1 < 2 < 0.1 < 0.1
Methylnaphthalene (Total) µg/L n/v - < 1.4 < 0.28 < 0.28 < 5.7 1.2 < 0.28
Methylnaphthalene, 1- µg/L 2b

C - < 1 < 0.2 < 0.2 < 4 0.3 < 0.2
Methylnaphthalene, 2- µg/L 2b

C - < 1 < 0.2 < 0.2 < 4 0.8 < 0.2
Naphthalene µg/L 7a

C - < 1 < 0.2 < 0.2 < 4 0.5 < 0.2
Pentachlorophenol µg/L 0.5A - < 0.5 < 0.1 < 0.1 < 2 < 0.1 < 0.1
Phenanthrene µg/L 0.03a

C - 0.6C 0.1C < 0.1 < 2 0.2C < 0.1
Phenol µg/L 5b

C - < 3 < 0.5 < 0.5 < 10 < 0.5 < 0.5
Pyrene µg/L n/v - 0.9 0.14 0.11 < 1 < 0.05 < 0.05
Trichlorobenzene, 1,2,4- µg/L 0.5A - < 0.5 < 0.1 < 0.1 < 2 < 0.1 < 0.1
Trichlorophenol, 2,4,5- µg/L n/v - < 1 < 0.2 < 0.2 < 4 < 0.2 < 0.2
Trichlorophenol, 2,4,6- µg/L n/v - < 1 < 0.2 < 0.2 < 4 < 0.2 < 0.2

Acetone µg/L n/v - < 10 < 10 < 10 < 10 16 10
Benzene µg/L 100b

C - < 0.20 < 0.20 < 0.20 < 0.20 0.24 < 0.20
Bromodichloromethane µg/L 200a

C - < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50
Bromoform (Tribromomethane) µg/L 60a

C - < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Bromomethane (Methyl bromide) µg/L 0.9a

C - < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50
Carbon Tetrachloride (Tetrachloromethane) µg/L n/v - < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
Chlorobenzene (Monochlorobenzene) µg/L 15A - < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
Chloroform (Trichloromethane) µg/L n/v - < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
Dibromochloromethane µg/L 40a

C - < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50
Dichlorobenzene, 1,2- µg/L 2.5A - < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50
Dichlorobenzene, 1,3- µg/L 2.5A - < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50
Dichlorobenzene, 1,4- µg/L 4A - < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50
Dichlorodifluoromethane (Freon 12) µg/L n/v - < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Dichloroethane, 1,1- µg/L 200C - < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
Dichloroethane, 1,2- µg/L 100C - < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50
Dichloroethene, 1,1- µg/L 40C - < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
Dichloroethene, cis-1,2- µg/L 200C - < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50
Dichloroethene, trans-1,2- µg/L n/v - < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50
Dichloropropane, 1,2- µg/L 0.7a

C - < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
Dichloropropene, 1,3- (sum of isomers cis + trans) µg/L n/v - < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50
Dichloropropene, cis-1,3- µg/L n/v - < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30
Dichloropropene, trans-1,3- µg/L 7a

C - < 0.40 < 0.40 < 0.40 < 0.40 < 0.40 < 0.40
Ethylbenzene µg/L 8C - < 0.20 < 0.20 < 0.20 < 0.20 0.50 0.21
Ethylene Dibromide (Dibromoethane, 1,2-) µg/L 5a

C - < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
Hexane (n-Hexane) µg/L n/v - < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Methyl Ethyl Ketone (MEK) µg/L 400a

C - < 10 < 10 < 10 < 10 < 10 < 10
Methyl Isobutyl Ketone (MIBK) µg/L n/v - < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0
Methyl tert-butyl ether (MTBE) µg/L 200a

C - < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50
Methylene Chloride (Dichloromethane) µg/L 100a

C - < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0
Styrene µg/L 4b

C - < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50
Tetrachloroethane, 1,1,1,2- µg/L 20a

C - < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50
Tetrachloroethane, 1,1,2,2- µg/L 70C - < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50
Tetrachloroethene (PCE) µg/L 50C - < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
Toluene µg/L 0.8C - < 0.20 < 0.20 < 0.20 < 0.20 2.5C 1.0C

Trichloroethane, 1,1,1- µg/L 10a
C - < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20

Trichloroethane, 1,1,2- µg/L 800C - < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50
Trichloroethene (TCE) µg/L 20C - < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
Trichlorofluoromethane (Freon 11) µg/L n/v - < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50
Vinyl chloride µg/L 600a

C - < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20
Xylene, m & p- µg/L 32s17

B - < 0.20 < 0.20 < 0.20 < 0.20 2.1 1.4
Xylene, o- µg/L 40b

C - < 0.20 < 0.20 < 0.20 < 0.20 0.67 0.44
Xylenes, Total µg/L 72s10

B - < 0.20 < 0.20 < 0.20 < 0.20 2.8 1.8

Notes:
PWQO Provincial Water Quality Objectives of the Ministry of Environment and Energy (MOEE, 1999)

A PWQO Table 2
B PWQO Table 2 - Calc
C PWQO Table 2 - Interim

6.5A Concentration exceeds the indicated standard.
15.2 Concentration was detected but did not exceed applicable standards.

< 0.50 Laboratory reportable detection limit exceeded standard.
< 0.03 The analyte was not detected above the laboratory reportable detection limit.

n/v No standard/guideline value.
- Parameter not analyzed / not available.
a This Interim PWQO was set for emergency purposes based on the best information readily available. Employ due caution when applying this value.
b This Interim PWQO is currently under development. The value is subject to change upon publication by MOE.
s3 The PWQO for beryllium is hardness dependent.  If hardness <75 mg/L than PWQO is 0.011 mg/L.  For hardness > 75 mg/L, PWQO is 1.1 mg/L.
s4 Applies to Phosphorus, total. PWQO is 0.03 mg/L for rivers and streams, 0.02 mg/L for lakes, and 0.01 mg/L for lakes naturally below this value.
s7 Standard is applicable to total PCBs, and the individual Aroclors should be added for comparison.
s10 The PWQO value for Total Xylenes is 72 ug/L, which represents the most conservative individual value for the m-, p- and o-xylene isomers.
s11 The value for hexavalent chromium has been applied for analysis of total chromium.
s12 The interim PWQO for cadmium is hardness dependent. If hardness <100 mg/L than PWQO is 0.0001 mg/L.  For hardness >100 mg/L, PWQO is 0.0005 mg/L.
s13 The interim PWQO for copper is hardness dependent. If hardness <20 mg/L than PWQO is 0.001 mg/L. For hardness >20 mg/L, PWQO is 0.005 mg/L.
s14 PWQO for lead is alkalinity dependent. For alkalinity <20 mg/L, PWQO is 0.005 mg/L. For alkalinity between 20-40 mg/L, PWQO is 0.01 mg/L. For alkalinity between 40-80 mg/L, 

PWQO is 0.02 mg/L. For alkalinity >80 mg/L, PWQO is 0.025 mg/L.
s15 Interim PWQO for lead is hardness dependent. For hardness <30 mg/L, interim PWQO is 0.001 mg/L. For hardness between 30-80 mg/L, interim PWQO is 0.003 mg/L.

For hardness >80 mg/L, interim PWQO is 0.005 mg/L.
s16 Alkalinity should not be decreased by more than 25% of the natural concentration.
s17 The laboratory is unable to distinguish the m- and p-Xylene isomers, therefore the PWQO standards for m-Xylene (2 ug/L) and p-Xylene (30 ug/L) have been

summed to apply to m&p-Xylenes.
MI Detection limit was raised due to matrix interferences.

Volatile Organic Compounds

Semi - Volatile Organic Compounds
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APPENDIX C 
Engineering Drawing
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Hydro One Networks Inc.



 

 

APPENDIX D 
Borehole Logs



Ground Surface
TOPSOIL; SAND
loose, dark brown, fine grained sand, some silt, moist
SAND
loose, brown with reddish brown staining, fine grained sand, some silt, trace fine grained gravel, moist, little organics

SAND with SILT TILL
compact, brown, fine grained sand with silt, little fine grained gravel, trace clay, moist to wet

SILTY SAND TILL
dense, brown, silty fine grained sand, little to some fine grained gravel, little clay, moist

moist to dry beginning at 3.81 m BGS

SILTY SAND TILL (Newmarket Till)
very dense, grey, silty fine grained sand, little to some fine grained gravel, little clay, moist

gravelly sand, grey, fine grained gravel and sand, little silt, wet (9.45 m to 10.36 m BGS)

note: no split spoon sample. interpretation based on augur grinding and field observation of flushed out material

some clay, little fine grained gravel beginning at 10.67 m BGS

little fine to medium grained gravel at 13.72 m BGS

End of Borehole

Above Ground
Casing
.

Concrete
.

210 mm Diameter
Borehole
.

51 mm Diameter
Schedule 40
PVC riser
.

Bentonite
Holeplug
.

Top of Sand
(11.43 m BGS)
.

Top of Screen
(12.19 m BGS)
.

No. 3 Silica Sand
.

No. 10 Slot
Schedule 40
PVC Screen
51 mm Diameter
.

Bottom of Sand
(15.24 m BGS)
.
Bottom of Screen
(15.24 m BGS)
.

Above Ground
Casing
.

Concrete
.

51 mm Diameter
Schedule 40
PVC riser
.

Bentonite
Holeplug
.
210 mm Diameter
Borehole
.

Top of Sand
(2.59 m BGS)
.

Top of Screen
(3.05 m BGS)
.

No. 3 Silica Sand
.
No. 10 Slot
Schedule 40
PVC Screen
51 mm Diameter
.

Bottom of Sand
(6.10 m BGS)
.
Bottom of Screen
(6.10 m BGS)
.

0.00
262.32
0.20

261.76
0.76

259.47
3.05

257.95
4.57

247.28
15.24

263.42

262.52

1

2

3

4

5

6

7

8

9

10

11

19

16

16

16

18

12

10

17

15

12

17

2-2-2-6
(4)

3-5-7
(12)

4-7-11
(18)

7-12-17
(29)

9-24-39
(63)

39-70
(70)

54-50/4.0"
(50/4.0")

32-36-50/5.0"
(50/5.0")

25-47-50/3.0"
(50/3.0")

58-70
(70)

38-48-50/5.0"
(50/5.0")

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

 Monitoring Well: MW1-13D/S

Notes:
m AMSL - metres above mean sea level
m BGS - metres below ground surface
m BTOC - metres below top of casing
SS - split-spoon sample
n/a - not available
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Field investigator:

Contractor:

Drilling method:

Date started/completed:

Jamie Koch

Aardvark Drilling Inc

Track Mount CME 75 108 mm ID Hollow Stem Auger

11-Dec-2013  / 12-Dec-2013

Project:

Client:

Location:

Number:

Clarington TS Natural Heritage

Hydro One Networks Inc.

Clarington, Ontario

160960745

Name: MW1-13S
GS Elev: 262.52 m AMSL
TOC Elev: 263.39 m AMSL
Easting: 673222
Northing: 4872738
Stick-up: 0.87 m

Name: MW1-13D
GS Elev: 262.52 m AMSL
TOC Elev: 263.42 m AMSL
Easting: 673222
Northing: 4872738
Stick-up: 0.90 m

WELL DETAILS
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SAMPLE DETAILS



Ground Surface
TOPSOIL ; SILTY SAND
loose, dark brown, fine grained sand, little fine grained gravel, moist

SILTY SAND TILL
compact, brown, fine grained sand, moist

SILT TILL
dense, brown, Silt, some fine grained sand, some fine grained gravel, trace clay, moist

little fine grained gravel beginning at 2.29 m BGS

colour transition to grey at 4.57 m BGS

SILTY SAND TILL (Newmarket Till)
very dense, grey, silty fine grained sand, some gravel, some clay, moist
grain size analysis: 38% sand, 30% silt, 18% gravel , 14% clay at 6.2 m BGS

little gravel at 6.86 m BGS

grain size analysis: 41% sand, 34% silt , 16% clay, 8% gravel at 7.0 m BGS

End of Borehole

Above Ground
Casing
Stick-Up: 0.91 m
.

Cement Seal
0.0 m to 0.5 m
.

210 mm Diameter
Borehole
.

Bentonite Grout
0.5 m to 5.5 m
.

Top of Sand
(5.5 m BGS)
.

No. 3 Silica Sand
.

Top of Screen
(6.1 m BGS)
.

No. 10 Slot
Schedule 40
PVC Screen
51 mm Diameter
.

Bottom of Sand
(7.6 m BGS)
.
Bottom of Screen
(7.6 m BGS)
.

0.00

260.60
0.20

260.19
0.61

254.70
6.10

253.18
7.62

261.71

260.80

1
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3

4

5

6

7

8

9
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24"
 100%

19"
 79%

24"
 100%

24"
 100%

11"
 100%

7"
 58%

9"
 100%

10"
 100%

10"
 100%

10"
 91%

2-2-3-8
(5)

43-15-34-22
(49)

8-17-20-22
(37)

4-17-26-32
(43)

10-50/5"
(n/a)

10-50/5"
(n/a)

20-50/3"
(n/a)

20-50/3"
(n/a)

35-50/4"
(n/a)

44-50/4"
(n/a)

Grain Size (6.2 m
BGS)

Grain Size (7.0 m
BGS)

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

 Monitoring Well: MW6-14

Screen Interval:     6.10 - 7.62 m BGS
Sand Pack Interval:  5.49 - 7.62 m BGS
Well Seal Interval:  0.46 - 5.49 m BGS

Notes:
m AMSL - metres above mean sea level
m BGS - metres below ground surface
m BTOC - metres below top of casing
SS - split-spoon sample
n/a - not available

Sheet 1 of 1Drawn By/Checked By:  NS / BG

Graphic Log

(ft)

0

5

10

15

20

25

(m)

0

2

4

6

8

Depth Lithologic Description

SUBSURFACE PROFILE

S
T

A
N

T
E

C
 B

O
R

E
H

O
L

E
 A

N
D

 W
E

LL
 -

 C
LU

S
T

 1
1X

17
  1

60
96

0
74

5_
1

60
90

0
76

4_
B

H
 L

O
G

S
.G

P
J 

 S
T

A
N

T
E

C
 -

 D
A

T
A

 T
E

M
P

LA
T

E
.G

D
T

  1
1/

7
/1

4 
 N

S
P

IN
A

Field investigator:

Contractor:

Drilling method:

Date started/completed:

Jamie Koch

Aardvark Drilling Inc (Teracore)

Track Mount CME 75 108 mm ID HSA

03-Oct-2014

Ground surface elevation:

Top of casing elevation:

Easting:

Northing:

260.80 m AMSL

261.71 m AMSL

673195

4872811

Project:

Client:

Location:

Number:

Clarington TS Natural Heritage

Hydro One Networks Inc.

Clarington, Ontario

160960745

WELL DETAILS

 Elevation
(m AMSL)

Depth
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SAMPLE DETAILS



Ground Surface
TOPSOIL; SILT
compact, dark brown, some fine grained sand, moist

SILTY SAND TILL
compact, grey-brown to brown, silty fine grained sand, little fine grained gravel, trace clay, moist

becoming very hard at 1.52 m BGS

colour transition to brown, some fine grained gravel, dry to moist at 2.29 m BGS

compact, brown, silty fine sand seam, moist to wet at 3.51 m BGS (0.20 m thick)

SANDY SILT TILL
very dense, brown, fine grained sandy silt, some fine grained gravel, trace clay, moist

SILTY SAND TILL (Newmarket Till)
very dense, grey, silty fine grained sand, some clay, some fine grained gravel, moist

little fine grained gravel beginning at 6.10 m BGS

grain size analysis: 42% sand, 40% silt , 10% clay, 8% gravel at 6.3 m BGS

little gravel at 6.86 m BGS

grain size analysis: 43% sand, 34% silt , 14% clay, 9% gravel at 7.1 m BGS

End of Borehole

Above Ground
Casing
Stick-Up: 0.9 m
.

Cement Seal
0.0 m to 0.6 m
.

210 mm Diameter
Borehole
.

Bentonite Grout
0.6 m to 5.5 m
.

Top of Sand
(5.5 m BGS)
.

No. 3 Silica Sand
.

Top of Screen
(6.1 m BGS)
.

No. 10 Slot
Schedule 40
PVC Screen
51 mm Diameter
.

Bottom of Sand
(7.6 m BGS)
.
Bottom of Screen
(7.6 m BGS)
.

0.00

260.94
0.81

258.14
3.61

257.18
4.57

254.13
7.62

262.66

261.75
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10"
 42%

24"
 100%

12"
 50%

24"
 100%

24"
 100%

18"
 75%

8"
 100%

11"
 69%

15"
 100%

17"
 94%

1-5-8-7
(13)

5-7-13-20
(20)

10-20-23-40
(43)

18-17-18-28
(35)

16-32-38-44
(70)

8-38-50
(88)

38-50/2"
(n/a)

12-50/5"
(n/a)

10-40-50/3"
(>50)

13-35-50/5"
(>50)

Grain Size (6.3 m
BGS)

Grain Size (7.1 m
BGS)

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

 Monitoring Well: MW7-14

Screen Interval:     6.10 - 7.62 m BGS
Sand Pack Interval:  5.49 - 7.62 m BGS
Well Seal Interval:  0.61 - 5.49 m BGS

Notes:
m AMSL - metres above mean sea level
m BGS - metres below ground surface
m BTOC - metres below top of casing
SS - split-spoon sample
n/a - not available
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Field investigator:

Contractor:

Drilling method:

Date started/completed:

Jamie Koch

Aardvark Drilling Inc (Teracore)

Track Mount CME 75 108 mm ID HSA

03-Oct-2014

Ground surface elevation:

Top of casing elevation:

Easting:

Northing:

261.75 m AMSL

262.65 m AMSL

673254

4872654

Project:

Client:

Location:

Number:

Clarington TS Natural Heritage

Hydro One Networks Inc.

Clarington, Ontario

160960745

WELL DETAILS

 Elevation
(m AMSL)

Depth
(m BGS) S
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Lab Analyses
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SAMPLE DETAILS



Ground Surface
TOPSOIL
dark brown topsoil

SAND
brown, some silt

SILTY SAND
brown

SILTY SAND TILL
very dense, brown, becoming grey with depth, silty fine grained Sand, some clay, some coarse grained gravel
water seeping at 1.22

grain size analysis: sand 39%, silt 32%, gravel 16% and clay 13% at 4.88 m BGS
End of Borehole

Test Pit
native soil backfill
.

0.00

0.30

0.61

1.22

4.88

 Test Pit: TP1/2/3-14

Notes:
m AMSL - metres above mean sea level
m BGS - metres below ground surface
m BTOC - metres below top of casing
n/a - not available

- Test Pit 2 and 3 show similar stratigraphy,
- Refer to Figure 2 for test pit locations
- Depth of TP2-14 was 4.6 m BGS
- TP2-14 grain size analysis was completed at 4.6 m BGS
- Depth of TP3-14 was 4.0 m BGS
- TP3-14 grain size analysis was completed at 4.0 m BGS
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Field investigator:

Contractor:

Drilling method:

Date started/completed:

Jamie Koch

Excavator

09-Oct-2014

Project:

Client:

Location:

Number:

Clarington TS Natural Heritage

Hydro One Networks Inc.

Clarington, Ontario

160960745

GS Elev: n/a
TOC Elev: n/a
Easting: n/a
Northing: n/a
Stick-up: n/a

WELL DETAILS

Depth
(m BGS)

SAMPLE DETAILS
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Clarington Transformer Station

November 2014r
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Photo 1: TP1-14 – October 9, 2014  Photo 2: TP2-14 – October 9, 2014 

 

Photo 3: TP2-14 – October 9, 2014 
Minor seepage noted at 1.2 m BGS 

 Photo 4: TP3-14 – October 9, 2014 

 



 

 

APPENDIX E 
Dewatering Calculations 
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Seepage within Ditch within Unconfined Aquifer

Conceptual Model

Based on solution by Edelman (1947)

Where:
K = Hydraulic Conductivity (m/s)
D = Thickness of Initial Aquifer (m)
η = porosity
x = distance from edge of excavation (m)
t = time (s)

∆h = change in water level (m)
∆y = change in water level within ditch (m)
qo = seepage rate per unit length of ditch (m2/s)
Q = Seepage volume (L/day)

Calculations
K = 1.00E-06 m/s 261 m AMSL
D = 18 m 252 m AMSL
η = 0.3 ∆y = 9 m

400 m

Groundwater Seepage

Time (t)
(days)

14
100
365

3650

Seepage Rate (qo)
(m2/sec)
1.1E-05
4.0E-06

6.6E-07

Seepage Volume (Q)
L/day

370,781
138,733

Equations obtained from International Institute for Land Reclamation and Improvement (ILRI), 1994.  Drainage Principles and Applications.  Publication 
16, 2nd Edition.

2.1E-06 72,616
22,963

Calculations are for flow along one side of ditch and assume instantaneous change in head within the ditch, Dh << D, horizontal flow and infinite 
aquifer.  

Initial water level =
Maximum Drawdown =

Length of Ditch =

𝜕𝜕ℎ
𝜕𝜕𝑡𝑡

=  
𝐾𝐾𝐾𝐾
𝜂𝜂

 
𝜕𝜕2ℎ
𝜕𝜕𝑥𝑥2

 

𝑢𝑢 =  
𝑥𝑥

2 𝐾𝐾𝐾𝐾𝐾𝐾
𝜂𝜂

 

∆ℎ = − ∆𝑦𝑦 𝑓𝑓𝑜𝑜 𝑢𝑢 , 𝑤𝑤𝑤𝑤𝑤𝑤𝑤 ∆𝑦𝑦 > 0 

𝑞𝑞𝑜𝑜 =  
𝐾𝐾𝐾𝐾 Δ𝑦𝑦  

𝜋𝜋
 ∗

𝐾𝐾𝐾𝐾𝐾𝐾
𝜂𝜂

−0.5

 

x 

∆y 

D 

Aquifer  

q 

Initial Water Level 
∆h 

Aquitard  
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Client/Project
Hydro One
Category 3 PTTW Hydrogeologic Assessment Report
Clarington, Ontario

Figure No.
9

Title
Predicted Extent of Drawdown

Notes: 
Analytical solution based on Edelman (1947). 
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