
Appendix R - Part 2  

Hydrogeological Assessment Report 

Accessible formats and communication 
supports are available upon request: 

York Region Transportation, Public Works 
Phone: 1-877-464-9675 ext. 75000 
TTY: 1-866-512-6228 
Email: Transportation@york.ca 
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Table B-1: MECP Water Supply Well Records (Within 500 m) - Warden Avenue

MECP Well # Well Use Date Completed Depth (m)
Construction 

Method

Static Water 

Level (m)

Recommended Pumping 

Rate (GPM)

Casing Diameter 

(inch)
6911441 Water Supply 5/28/1972 4.3 Bored 0.5 3.0 30.0

6911552 Water Supply 6/20/1973 4.6 Bored 0.6 3.0 30.0

6911440 Water Supply 5/18/1973 5.2 Bored 0.5 3.0 30.0

6911356 Water Supply 10/30/1972 7.0 Bored 1.6 5.0 30.0

6903351 Water Supply 3/4/1964 7.6 Bored 0.4 3.0 34.0

6908789 Water Supply 5/20/1968 10.4 Bored 0.0 2.0 34.0

6929528 Water Supply 9/30/2005 12.1 Drilled 1.4 60.0 6.3

6908773 Water Supply 3/28/1968 12.2 Bored 1.1 4.0 30.0

6924547 Water Supply 8/6/1998 12.8 Drilled 0.5 10.0 6.0

6903545 Water Supply 5/16/1962 14.6 Drilled 1.1 5.0 4.0

6916470 Water Supply 6/10/1982 15.5 Drilled 0.5 4.0 6.0

6903562 Water Supply 11/26/1962 21.3 Drilled 3.0 2.0 4.0

6903570 Water Supply 7/6/1965 23.2 Drilled 1.2 3.0 5.0

6911860 Water Supply 9/30/1973 23.5 Drilled 1.4 8.0 6.0

6919178 Water Supply 10/8/1987 25.0 Drilled 0.0 8.0 0.0

6903373 Water Supply 5/6/1960 25.3 Drilled 4.0 15.0 5.0

7106315 Water Supply 5/15/2008 28.8 Drilled 5.4 19.8 6.1

6903552 Water Supply 10/22/1965 29.3 Drilled 2.0 9.0 5.0

6903369 Water Supply 11/9/1961 31.4 Drilled 0.9 4.0 5.0

6903553 Water Supply 2/14/1966 31.7 Drilled 2.8 10.0 5.0

6911661 Water Supply 10/4/1973 31.7 Drilled 2.0 5.0 6.0

6911851 Water Supply 11/8/1973 32.0 Drilled 4.2 20.0 6.0

6912948 Water Supply 10/8/1975 33.2 Drilled 3.6 5.0 6.0

6903566 Water Supply 8/13/1964 33.5 Drilled 3.7 4.0 5.0

6913438 Water Supply 7/15/1976 33.5 Drilled 5.2 20.0 6.0

6903567 Water Supply 10/9/1964 35.4 Drilled 4.6 5.0 5.0

6913336 Water Supply 12/8/1975 36.0 Drilled 5.6 10.0 6.0

6917614 Water Supply 4/23/1985 36.0 Drilled 5.1 7.0 6.0

6924955 Water Supply 7/10/1999 36.0 Drilled 4.1 20.0 6.0

6912961 Water Supply 9/16/1975 37.5 Drilled 3.3 15.0 6.0

6903360 Water Supply 8/18/1966 37.8 Drilled 2.3 7.0 5.0

6908769 Water Supply 6/3/1968 39.6 Drilled 2.9 4.0 5.0

6911436 Water Supply 4/24/1973 39.6 Drilled 3.7 4.0 6.0

6911557 Water Supply 7/24/1973 39.6 Drilled 3.0 15.0 6.0

7134478 Water Supply 10/12/2009 39.6 Drilled 6.3 0.0 6.0

6912318 Water Supply 5/24/1974 40.2 Drilled 3.0 4.0 6.0

6912460 Water Supply 4/30/1974 40.2 Drilled 2.8 10.0 6.0

6911437 Water Supply 4/19/1973 40.8 Drilled 3.7 5.0 6.0

R.J. Burnside & Associates Limited



Table B-1: MECP Water Supply Well Records (Within 500 m) - Warden Avenue

MECP Well # Well Use Date Completed Depth (m)
Construction 

Method

Static Water 

Level (m)

Recommended Pumping 

Rate (GPM)

Casing Diameter 

(inch)
6913631 Water Supply 4/20/1976 40.8 Drilled 3.7 10.0 6.0

6910415 Water Supply 8/16/1971 41.1 Drilled 3.7 6.0 6.0

6917251 Water Supply 10/17/1984 41.8 Drilled 3.4 10.0 6.0

6909326 Water Supply 7/2/1969 42.1 Drilled 3.3 10.0 6.0

6912962 Water Supply 10/23/1975 43.0 Drilled 4.8 10.0 6.0

6910100 Water Supply 11/27/1970 43.3 Drilled 2.8 8.0 6.0

6927778 Water Supply 2/23/2004 43.9 Drilled 45.6 - 6.0

7189685 Water Supply 9/12/2012 44.5 Drilled 4.5 15.0 6.3

6912364 Water Supply 6/5/1974 46.3 Drilled 4.3 5.0 6.0

6915726 Water Supply 7/25/1980 47.5 Drilled 4.2 10.0 6.0

6923540 Water Supply 2/22/1996 47.5 Drilled 1.1 10.0 6.0

6903572 Water Supply 11/9/1967 48.5 Drilled 1.9 7.0 5.0

6916005 Water Supply 4/6/1981 48.8 Drilled 7.0 10.0 6.0

6911526 Water Supply 7/5/1973 49.7 Drilled 1.9 10.0 6.0

6915049 Water Supply 7/31/1978 50.3 Drilled 2.4 30.0 6.0

6919926 Water Supply 10/5/1988 50.9 Drilled 3.3 15.0 6.0

6912760 Water Supply 1/25/1975 51.2 Drilled 1.9 10.0 6.0

6922877 Water Supply 9/8/1994 51.2 Drilled 5.1 10.0 6.0

6914855 Water Supply 10/19/1978 51.8 Drilled 2.3 30.0 6.0

6921420 Water Supply 3/7/1991 53.3 Drilled 0.0 0.0 6.0

6903368 Water Supply 3/17/1966 54.0 Drilled 4.6 3.0 5.0

6903568 Water Supply 1/20/1965 54.6 Drilled 3.7 3.0 5.0

6919168 Water Supply 7/20/1987 54.9 Drilled 0.0 150.0 8.0

6912796 Water Supply 6/12/1975 55.5 Drilled 5.1 6.0 6.0

6903565 Water Supply 5/11/1963 57.0 Drilled 2.3 2.0 5.0

6903577 Water Supply 11/16/1960 57.0 Drilled 0.3 27.0 10.0

6914819 Water Supply 10/3/1978 58.5 Drilled 7.4 3.0 6.0

6921447 Water Supply 5/17/1991 58.8 Drilled 8.9 10.0 6.0

6903329 Water Supply 4/20/1966 59.1 Drilled 4.5 0.0 5.0

6908770 Water Supply 8/10/1968 59.7 Drilled 6.3 8.0 5.0

6923597 Water Supply 5/28/1996 60.0 Drilled 3.3 10.0 6.0

6911559 Water Supply 7/15/1973 61.0 Drilled 0.0 -

6908799 Water Supply 5/23/1968 61.6 Drilled 6.5 4.0 5.0

6912312 Water Supply 7/17/1974 62.5 Drilled 8.1 15.0 6.0

6912303 Water Supply 6/13/1974 62.8 Drilled 6.6 5.0 6.0

6917886 Water Supply 8/13/1985 64.0 Drilled 3.5 30.0 6.0

6915451 Water Supply 8/14/1979 64.9 Drilled 0.0 35.0 6.0

6919813 Water Supply 9/22/1988 65.8 Drilled 2.8 15.0 6.0

R.J. Burnside & Associates Limited



Table B-1: MECP Water Supply Well Records (Within 500 m) - Warden Avenue

MECP Well # Well Use Date Completed Depth (m)
Construction 

Method

Static Water 

Level (m)

Recommended Pumping 

Rate (GPM)

Casing Diameter 

(inch)
6910649 Water Supply 7/8/1971 67.1 Drilled 7.9 8.0 6.0

6920494 Water Supply 6/27/1989 67.1 Drilled 0.0 20.0 6.0

6917027 Water Supply 5/11/1983 67.4 Drilled 3.3 8.0 6.0

6922583 Water Supply 5/13/1994 70.1 Drilled 4.0 10.0 6.0

6903563 Water Supply 2/7/1964 71.6 Drilled 2.0 3.0 5.0

7165968 Water Supply 5/24/2011 76.8 Drilled 0.8 0.0 6.0

6930332 Water Supply 4/11/2006 85.3 Drilled 32.1 - 6.0

6920379 Water Supply 4/19/1989 91.4 Drilled 3.9 4.0 6.0

6928626 Water Supply 11/19/2004 97.8 Drilled 1.0 0.0 6.1

6903370 Water Supply 6/18/1954 99.7 Drilled 5.6 0.0 6.0

R.J. Burnside & Associates Limited



Table B-2: MECP Water Supply Well Records (within 500 m) - Kennedy Road

MECP Well # Well Use Date Completed Depth (m)
Construction 

Method

Static Water Level 

(m)

Recommended 

Pumping Rate (GPM)

Casing Diameter 

(inch)

6903817 Water Supply 11/17/1961 4.9 Bored 0.27 3.0 34.0

6903818 Water Supply 11/18/1961 6.4 Bored 0.91 2.0 34.0

6903575 Water Supply 11/23/1962 7.6 Bored 0.91 5.0 34.0

6903819 Water Supply 6/16/1962 7.9 Bored 0.91 10.0 34.0

6911865 Water Supply 8/15/1973 7.9 Bored 1.31 3.0 30.0

6903815 Water Supply 9/6/1962 8.8 Bored 1.68 10.0 34.0

6912949 Water Supply 10/27/1975 9.1 Drilled 1.31 10.0 6.0

6903820 Water Supply 6/19/1963 10.1 Bored 1.49 2.0 34.0

6914375 Water Supply 12/21/1977 10.7 Bored 0.91 2.0 30.0

6914160 Water Supply 7/21/1977 11.0 Bored 1.13 3.0 30.0

6924113 Water Supply 11/6/1997 11.0 Drilled 0.73 10.0 6.0

6903836 Water Supply 7/3/1963 11.3 Bored 2.32 5.0 34.0

6903834 Water Supply 11/13/1959 11.6 Drilled 1.40 10.0 5.0

6903830 Water Supply 10/12/1959 13.1 Drilled 2.13 0.0 6.0

6929074 Water Supply 5/2/2005 13.7 Drilled 3.0 6.2 6.0

6919239 Water Supply 11/24/1987 19.8 Drilled 3.08 10.0 6.0

6915314 Water Supply 11/1/1979 24.4 Drilled 0.46 10.0 6.0

6903831 Water Supply 12/15/1961 27.4 Drilled 2.77 3.0 4.0

6922053 Water Supply 8/1/1992 28.4 Drilled 0.00 30.0 6.0

6903578 Water Supply 11/16/1960 30.8 Drilled 5.58 8.0 5.0

6916795 Water Supply 8/11/1983 31.7 Drilled 0.00 12.0 6.0

7279714 Water Supply 12/27/2016 34.1 Drilled -0.27 10.0 6.0

6915745 Water Supply 10/8/1980 37.8 Drilled 0.91 25.0 6.0

6915993 Water Supply 5/6/1981 38.1 Drilled 5.58 10.0 6.0

6919603 Water Supply 5/27/1988 38.1 Drilled 1.40 7.0 6.0

6922691 Water Supply 6/15/1994 38.7 Drilled 0.55 0.0 8.0

7181506 Water Supply 4/27/2012 39.0 Drilled 2.04 10.0 6.3

6923625 Water Supply 6/20/1996 40.2 Drilled 2.87 0.0 6.0

6903828 Water Supply 2/26/1964 44.8 Drilled 5.12 7.0 7.0

6925228 Water Supply 1/13/2000 45.1 Drilled 5.12 20.0 6.0

6903576 Water Supply 12/10/1965 45.7 Drilled 4.63 7.0 7.0

6924816 Water Supply 2/15/1999 53.3 Drilled 1.13 0.0 6.0

6919388 Water Supply 2/24/1988 54.3 Drilled 2.50 10.0 6.0

6903827 Water Supply 1/10/1963 56.4 Drilled 4.18 10.0 7.0

6903829 Water Supply 10/2/1962 57.6 Drilled 3.17 5.0 4.0

6929295 Water Supply 6/8/2005 60.9 Drilled 26.0 - 6.0

6922816 Water Supply 8/11/1994 71.6 Drilled 0.55 4.0 6.0

7040063 Water Supply 10/31/2006 177.0 Drilled 27.5 1.8 2.0

R.J. Burnside & Associates Limited
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Table C-1: Groundwater Levels

Monitoring Well
Ground Elevation 

(masl)
Well Depth (mbgs) Water Level (mbgs) Water Elevation (masl)

S1 215.1 8.87 2.01 213.09

S3 218.9 8.95 3.3 215.6

S4 213.8 7.39 1.23 212.57

C4 221.3 8.85 2.49 218.81

S5 215.7 7.35 0.43 215.27

S8 225.4 8.92 0.6 224.8

S9 227.2 7.32 0.81 226.39

S11 230 6.71 3.03 226.97

BH21-1 216.45 17 0.6 215.85

BH21-2 220.8 6.7 4.7 216.1

BH21-3 220.82 7.3 4.5 216.3

KS1 204 8.92 1.73 202.27

KS2 209.3 8.88 1.53 207.77

KS3 214.7 7.49 7 207.7

KS4 218.7 16.2 6.23 212.47

KS7 223 7.06 2.13 220.87

KS8 223.5 16.17 3.12 220.38

KS9 222.9 14.25 7.5 215.4

KS10 223.2 8.34 7.56 215.64

KS11 218.7 7.33 2.39 216.31

May 18 and May 20, 2021

Warden Avenue

Kennedy Road

R.J. Burnside & Associates Limited
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1.0 Introduction 

R.J. Burnside & Associates Limited (Burnside) was retained by the Regional Municipality of 
York (York Region) to complete a dewatering assessment for a proposed watermain along 
Warden Avenue.  As part of the study an estimate of dewatering required for the installation of a 
new culvert where the tributary of Bruce Creek crosses Warden Avenue was also completed.   

The report was titled “Dewatering Assessment Report, Warden Avenue Watermain and Future 
Culvert Replacement, Regional Municipality of York, Marham, Ontario, R.J. Burnside & 
Associates Limited, December 2021.” 

The following memo outlines the methodology and calculations completed to estimate the 
potential dewatering rates required for construction of the replacement culvert.  

2.0 Dewatering Requirements 

Based on groundwater monitoring completed as part of previous studies (Burnside, 2018) it was 
determined that the replacement of the culvert may require excavations below the groundwater 
table and control of groundwater seepage into the open excavations will be required through the 
use of dewatering techniques.   

The total dewatering volume is anticipated to comprise of the following components:   

• groundwater seepage 
• precipitation and runoff 
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Dewatering rates have been calculated using a conservative approach with runoff volumes 
being set based on an estimated storm event and available hydraulic conductivity values being 
used to estimate groundwater seepage.  Calculations are provided in Table D-1 attached.   

2.1 Groundwater Seepage 

The amount of groundwater seepage into the open excavation that will be encountered is 
controlled by the hydraulic conductivity of the sediments that make up the subsurface deposits, 
as well as the local hydraulic gradients.  Conditions such as the degree of weathering and 
fracturing, as well as the amount of silt and sand and gravel and layering, may affect the overall 
effective hydraulic conductivity of the overburden deposits. 

The extent of groundwater dewatering required in the excavations can be estimated using the 
following formulae as presented in Groundwater Lowering in Construction – A Practical Guide to 
Dewatering, 2nd Edition” (Cashman & Preen, 2013).   

The following equation is suitable for maintenance holes or short excavation lengths which 
groundwater infiltration is approximated as flow to an equivalent well: 

Q = πK(H2-h2)/(lnRo/rs) 

Where: 

Q = Discharge (m3/sec) 
K = Hydraulic Conductivity (m/sec)  
H = Initial water level relative to datum (m) 
h = Final water level relative to the datum required for dewatering (m) 
R0 = Radius of influence of dewatering (m) 
rs = Equivalent radius of dewatering well (m) 
π = 3.1416 

Dewatering calculations were completed based on an estimated hydraulic conductivity of the 
overburden sediments, the proposed excavation elevation and available groundwater elevation 
data.  The dewatering calculations are presented in Table D-1.  It was assumed that the 
dimensions of the excavation for the culvert replacement would be no more than 7.5 m x 5 m.  
Excavation inverts for the culvert were obtained from engineering drawings provided by SCS 
dated June 2021.  

A review of boreholes in the area of the culvert indicates that nearby soils consist of fill and till.  
Hydraulic conductivity estimates for the overburden along Warden Avenue ranged from 
10-8 m/sec to 10-5 m/sec (Burnside, 2022).  The sediments are dominantly fine-grained silt, clay 
and till deposits which typically restrict groundwater movement.  To calculate the typical 
dewatering volumes, a hydraulic conductivity value based on testing of wells screened within 
the sandy silt till sediments was used (3.9 x 10-7 m/sec).  To calculate the maximum pumping 
volumes, a safety factor of 2 was applied.    
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The potential daily groundwater seepage estimates are provided below in Table 1.  

Table 1:  Groundwater Seepage 

Source Typical Groundwater Seepage 
(L/day) 

Max Groundwater Seepage  
(L/day) 

Culvert Excavation 5,500 11,000 

2.2 Precipitation and Runoff 

In the event of precipitation, rain falling directly on the construction area will likely pool in the 
excavation area and in order for work to continue in the dry, the pooled water will need to be 
pumped.  The estimated runoff volume based on a typical 5 mm rain event with all the water 
generated being pooled within the excavation is 333 L.   

2.3 Total Estimated Dewatering Volume 

The total volume of water that will be generated into the open excavation during construction is 
made up of the two components groundwater seepage and precipitation and runoff.  The 
precipitation volume also acts as a factor of safety for the groundwater seepage calculations as 
higher rates of groundwater flow are possible in the initial stages of dewatering.  The table 
below summarizes the estimated total volumes of takings.  

Table 2:  Estimated Dewatering Volumes 

Source Typical Total Max Total 
(L/day) (L/min) (L/day) (L/min) 

Culvert Excavation 5,833 4 11,333 8 

2.4 Zone of Influence 

The extent of the water table drawdown (i.e., Zone of Influence/Radius of Influence) that may 
occur when excavations are dewatered by pumping or gravity drainage has been approximated 
with an empirical relationship by Sichart and Kryieleis and presented in “Groundwater Lowering 
in Construction – A Practical Guide to Dewatering, 2nd Edition” (Cashman & Preen, 2013). 

The radius of influence due to dewatering by pumping may be estimated from the following 
equation: 

R0= 3000(H-h)K0.5 
Where: 

K = Hydraulic conductivity (m/sec) 
  H = Existing height of the water table relative to datum (m) 

h = Height of the water table after dewatering relative to datum (m) 
  R0 = Lateral extent of drawdown/radius of influence/Zone of Influence (m) 
 rs = Equivalent radius of well or system (m) 
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The literature indicates that the value of the constant 3,000 is applicable for situations when 
there is active pumping (as anticipated to occur in this case).  When the radius of the well is not 
small compared to the radius of influence it is recommended to add the equivalent radius of the 
well resulting in the following equation: 

R0= rs + 3000(H-h)K0.5 

Using these equations, the calculations for the Ro (radius of influence) was calculated to be 
11 m (Table D-1).   

3.0 Conclusions 

In conclusion, dewatering associated to the replacement of the culvert are estimated to be from 
5,833 L/day to a maximum of 11,333 L/day.  The estimated volume of water required for 
dewatering will not require a Permit to Take Water or Environmental Activity Sector Registration 
(EASR).  Any water discharged to a surface water course should meet any applicable water 
quality guidelines. 

R.J. Burnside & Associates Limited 

Stephanie Charity, P.Geo. 
Hydrogeologist 
SC:cl 
 
Enclosure(s) Table D-1 – Dewatering Calculations  

 
cc: Jessica Lee, Region of York (enc.) (Via: Email) 
 
Other than by the addressee, copying or distribution of this document, in whole or in part, is not permitted without the express 
written consent of R.J. Burnside & Associates Limited. 
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Table D-1: Dewatering Calculations

Groundwater Seepage - Radial Flow

Excavation Water Dewatering Datum Soil K H h Ro Width of Length of Equivalent Q Q

Source Invert Table Level Drawdown Type Excavation Excavation  Radius (rs) unconfined unconfined

m asl masl masl m masl m/s m m m m m m L/day L/min

Culvert Excavations 211.45 214.45 210.45 4.0 205
Sandy Silt 

Till
3.90E-07 9.45 5.45 11 5.0 7.5 3.5 5,470 4

Notes: H is saturated thickness of aquifer before pumping [m];
m metres h is saturated thickness of aquifer under pumping conditions [m];

masl metres above sea level R0 is radius of pumping influence [m]; 

m/s metres per second rs is equivalent radius of pumping well [m];  

Dewatering level assumed to be 1 m below the base of the excavation Q is pumping rate;
Datum is based on interpreted bottom of surficial aquifer. K is hydraulic conductivity [m/s];
Dewatering methods will be determined by the dewatering contractor retained to do the work.
Water table based on levels collected at closest monitoring wells (Burnside, 2014-2021)
Depths of excavations taken from servicing plan provided by SCS Consulting Group dated June 2021.

The following equation is relevant in the case of radial flow towards the circular shafts:

Unconfined: Confined:
(assumed)

Where:

R0 = 3000 (H-h) K0.5 + rs

K = the hydraulic conductivity (m/sec)
H = the existing height of the water table (m)
h = the height of the water table after dewatering (m)
R0 = the lateral extent of drawdown (m)

          Q = pumping rate [m3/s];
rs = √ (width of excavtion x length of excavation) /π
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