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November , 2024

Engtec Consulting Inc.
2447 Anson Drive
Mississauga, ON
L5S 1G1

Attn:  Annie Shah

Re: Construction Dewatering Assessment
Temporary Construction Dewatering
York Region North Roads Operations Centre
3525 Baseline Road
Sutton, Ontario
Project 10347

Hydrogeology Consulting Services Inc. (HCS) was retained by Engtec Consulting Inc. to prepare 
construction dewatering calculations for the above-referenced project.  The construction 
dewatering calculations below contemplate servicing trenches for the proposed expansion of the 
Operations Centre facility, and a second stormwater management (SWM) pond proposed for the 
property.  

Previous investigation of the site includes a Hydrogeological Assessment Report (Harden 
Environmental Services Limited, September 2022), with three monitoring wells (installed 
previously as part of a geotechnical investigation (Sola Engineering Inc., August 2021)) 
developed, slug tested, and chemistry sampled to assess groundwater conditions. Copies of the 
borehole logs are attached. 

It is important to consider the 2022 hydrogeological assessment report (the Harden Report) 
provides details regarding regional and on-site stratigraphic and groundwater conditions, and this
construction dewatering assessment report is not intended to represent a comprehensive 
hydrogeological investigation.  This report relies on the hydrogeological and other site-level 
information included in the Harden Report for the construction dewatering calculations provided 
below.

The Harden Report also provides construction dewatering calculations for expansion of the 
existing McMinnows pond on the subject property – these calculations have not been modified.
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1. PROPOSED WATER TAKING 

As part of the proposed construction shown on the attached Figures 1 and 2 (Drawings C-03 and 
C-08, GEC Architecture, September 2024), temporary dewatering will be required for excavations 
to support the enlargement of McMinnows pond (as contemplated in the Harden Report); 
construction of a new SWM pond at Baseline Road; construction of building foundations; and 
construction of servicing trenches, oil-grit separators (OGS), catchbasins, storm sewers, sanitary 
sewers, and watermains. During construction the dewatering system will be operating 24 hours 
per day to maintain a dry working area.  

2. MEASURED GROUNDWATER LEVELS

Per the Harden Report, on August 19, 2021 and July 19, 2022, the groundwater level observations 
listed in Table 1 below were reported.  Subsequently a groundwater measurement was obtained 
from monitoring well BH 3 on September 13, 2024 during installation of an electronic pressure 
transducer (datalogger): 

Table 1:  Observed Groundwater Levels: 

Location

Observed Depth to Groundwater (mBGS) Groundwater Elevation (mASL)

19-Aug-2021 19-Jul-2022 13-Sept-2024 19-Aug-2021 19-Jul-2022 13-Sept-2024

BH 1 1.43 1.06 -- 249.07 249.44 --

BH 2 0.95 0.80 -- 251.55 251.70 --

BH 3 1.12 0.93 1.25 252.28 252.48 252.15

mBGS – metres below ground surface
mASL – metres above sea level
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3. SOIL HYDRAULIC CONDUCTIVITY

3.1 Slug Test Results

As described in the Harden Report, hydraulic conductivity estimates for the overburden soils were 
determined using single response hydraulic (slug) tests of the saturated soils screened by 
monitoring wells BH 1 and BH 3.

Graphical analyses of the slug tests are attached, and the hydraulic conductivity estimates are 
listed in Table 2 below:

Table 2:  Estimated Soil Hydraulic Conductivity – Slug Tests

The hydraulic conductivity values of 4.1 x 10-7 to 2.2 x 10-6 m/sec indicate a low to moderately low 
hydraulic conductivity for the screened clayey silt till and sandy silt till overburden deposits.

3.2 Grain Size Analysis Results

As described in the Sola Engineering Inc. 2021 Geotechnical Investigation Report (the Sola 
Report), samples of subsurface soil collected from boreholes BH 1 and BH 3 were submitted to 
the Sola Engineering Inc. laboratory facilities for analysis of particle size distribution (grain size). 
The attached grain size analysis results were used to estimate soil hydraulic conductivity (K) 
values by applying the Kaubisch, Breyer, Hazen, and Kozeny-Carman formulae where appropriate 
based on the limitations of each formula.  Where a D10 value was not available due to the high 
percentage of fine-grained material in the sample, the hydraulic conductivity has been estimated.

The hydraulic conductivity estimates are summarized in Table 3 below.

Table 3:  Estimated Soil Hydraulic Conductivity – Grain Size Analysis

Name
Soil Sample Depth or 

Screened Interval 
(mBGS)

Soil Type
Analysis 
Method

Hydraulic 
Conductivity 

(m/sec)

BH 1 2.3-3.8 Clayey Silt Till, trace gravel Kaubisch 1.5 x 10-8

BH 3 2.3-3.8
Sandy Silt Till, trace gravel, 

trace clay
Kaubisch <1 x 10-8

mBGS - metres Below Ground Surface

m/sec - metres per second

Borehole Name Screened Interval 
(mBGS)

Hydraulic Conductivity 
(m/sec)

BH 1 2.3-3.8 4.1 x 10-7

BH 3 2.3-3.8 2.2 x 10-6
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Hydraulic conductivity estimates for the clayey-sandy silt till overburden deposits varied from <1 x
10-8 – 1.5 x 10-8 m/sec, indicating a low permeability. Results from the grain size analysis correlate 
relatively well with the hydraulic conductivities estimated from the slug tests, with both indicating 
a relatively low permeability for the till overburden.   

The hydraulic conductivity estimates from both slug tests and grain size analyses generally 
correlate reasonably well with published ranges for major soil types (Freeze and Cherry, 1979).

4. GROUNDWATER CHEMISTRY ANALYSIS RESULTS

Per the Harden Report, on July 19, 2022 water chemistry samples were obtained from monitoring 
well BH 1. The samples were collected in the appropriate containers, stored in a cooler, and 
delivered to AGAT Laboratories in Mississauga, Ontario for analysis of York Region Storm Sewer 
By-Law parameters.   

4.1 York Region Storm Sewer Use By-Law

As shown on the attached COA, the samples exhibited exceedances of the York Region Storm 
Sewer Use By-Law criteria limits for the following parameters:

Total Suspended Solids (TSS)

Total Manganese

Phenols

It is important to consider the water chemistry sample was were obtained using inertial valves 
(Waterra) and tubing. The method of water collection inherently results in the inclusion of 
sediments into the water sample, thereby increasing concentrations of parameters such as colour, 
turbidity, total suspended solids, total dissolved solids, and total metals where metals are 
adsorbed onto soil particles. Water chemistry samples analyzed for Total Metals were not filtered 
during or after collection.

Additionally, it is important to consider that the 4AAP laboratory analysis for Phenols detects a 
wide variety of naturally occurring organic substances, along with the chemical Phenol (C6H5OH). 
Measured exceedances of “Phenols” may not be indicative of a contamination issue, but rather 
groundwater that is influenced by natural environmental factors

4.1.1 Discharge to Municipal Storm Sewers

Based on the analysis results, discharge to municipal storm sewers may require treatment such 
as settling tanks with flocculation and/or mechanical filtration (e.g. using filter bags) to reduce TSS 
and metals concentrations to acceptable concentrations. Resolution of Phenol exceedances if 
they persist will require more specialized treatment.
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4.2 Provincial Water Quality Objectives

For the parameters analyzed in the attached COA, the samples exhibited exceedances of the 
Provincial Water Quality Objectives (PWQO) for the following parameters: 

Phenols

As noted above, it is important to consider that the 4AAP laboratory analysis for Phenols detects 
a wide variety of naturally occurring organic substances, along with the chemical Phenol 
(C6H5OH). Measured exceedances of “Phenols” may not be indicative of a contamination issue, 
but rather groundwater that is influenced by natural environmental factors

4.2.1 Discharge to Ground Surface or the Natural Environment

Based on the analysis results, discharge to the ground surface or the natural environment (such 
as the drainage ditch along Baseline Road) may require treatment such as settling tanks with 
flocculation and/or mechanical filtration (e.g. using filter bags) to reduce Turbidity to acceptable 
concentrations. Resolution of Phenol exceedances if they persist will require more specialized 
treatment.

5. CONSTRUCTION DEWATERING CALCULATIONS

Based on excavation locations, dimensions, and depths provided for this report, construction of 
the Baseline Road SWM pond, building foundations, and the servicing trenches within the study 
area shown on the attached Figures 1 and 2 will require construction dewatering to lower the 
groundwater table within the excavations to maintain a dry excavation base and sidewalls.

Temporary dewatering requirements are dependent on factors such as excavation parameters 
(excavation dimensions, infrastructure invert elevations, the number of concurrent excavations, 
etc.), hydrogeological conditions at the site (groundwater levels, soil/bedrock hydrogeological 
parameters, etc.), construction and dewatering methodologies (open cuts, dewatering pits, sumps, 
wellpoints, etc.), and the amount of groundwater drawdown required to achieve and maintain dry 
working conditions and stable excavations.

Additionally, factors such as the use of shoring would be expected to influence the rate of 
groundwater inflow into the excavation. The calculations provided below assume open 
excavations as a conservative factor of safety.

It is important to note that the dewatering contractor retained to perform construction dewatering 
is solely responsible for achieving and maintaining dry working conditions at the site at all times.  
The calculations and dewatering rates/volumes provided below are not directives for a dewatering 
contractor, and the dewatering contractor must review the information, calculations, and 
recommendations provided as part of their own assessment of dewatering requirements to 
determine appropriate methodologies and designs for their construction dewatering project.
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5.1 Excavation Requirements and Temporary Construction 
Dewatering Assumptions

During the construction project dewatering operations are expected to take place twenty-four 
hours per day to maintain a dry excavation. Dewatering calculations include a number of variables 
such as the static groundwater level, soil hydraulic conductivity, aquifer thickness, confined aquifer 
conditions, etc. that can be adjusted to provide conservative buffers to account for conditions 
beyond those encountered in the available monitoring wells.

Based on the proposed excavation depth elevations provided by GEC Architecture on the 
appended Figures 1 and 2, Table 4 below summarizes the preliminary excavation requirements 
for the Baseline Road SWM pond, building foundations, and for the servicing trenches.

It is understood all electrical conduits will be installed within the servicing trenches at elevations 
above the servicing trench invert elevations.

PLEASE NOTE:  It is important to consider the dewatering calculations below assume the total 
lengths of stormwater servicing (approximately 270 m) and sanitary servicing (approximately 188 
m) will not be excavated concurrently.  The calculations below have assumed typical servicing 
trench excavation will comprise a 20 m segment of open trench being actively dewatered, a 20 m 
segment of trench “in front” of the open trench being pre-dewatered prior to excavation, and a 10 
m segment “behind” the open trench maintained in a dewatered state to facilitate connection to 
the installed servicing.  The total servicing trench dewatering length of 50 m is a critical component 
of the dewatering calculations, and if alternate dewatering strategies are proposed revision of the 
dewatering calculations will be necessary. For the purposes of the construction dewatering 
assessment a 50 m section of trench at the deepest invert elevation has been assumed.

Additionally, Table 4 includes the following buffers as factors of safety:

A buffer of 2 m (assumed, although the exact buffer shall be determined during the 
construction design phases with the shoring engineer, and accounting for property limits) 
for all excavation widths and lengths to account for an excavation large enough to 
accommodate working around the perimeter;

A buffer of 1 m for the excavation invert depth to ensure groundwater is drawn down 1 m 
below the base of the excavation to maintain a dry work surface. 

 “Squared off” excavation shapes to account for excavation dimension adjustments during 
the construction process.

A buffer of 0.5 m for the depth to groundwater (the highest measured groundwater 
elevation from the monitoring wells on site, increased by 0.5 m) to account for seasonal 
fluctuations.
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Table 4:  Preliminary Excavation Requirements

Excavation
Excavation 
Length (m) 

(+2 m)

Excavation 
Width (m)

(+2 m)

Excavation Depth
(mBGS) 
(-1 m)

GW Depth
(mBGS) 
(+0.5 m)

Baseline SWM 
Pond

75 55.7 2.4 0.3

Building 
Foundations

63.7 43.9 2.2 0.3

Servicing Trenches
(50 m total 

dewatering length)
52 4 2.6 0.3

It is important to note the dewatering calculations included in this report are based on the 
information provided to HCS as outlined above. In the event design parameters (e.g. excavation 
footprint, excavation depth, servicing trench depths, etc.) are modified the dewatering calculations 
provided will also need to be updated.

5.1.1 Concurrent Dewatering Tasks

The following concurrent tasks are contemplated for construction dewatering:

 Excavation of the entire Baseline SWM pond footprint; 

Excavation of the entire McMinnows Pond expansion footprint (as calculated 
by Harden Environmental);

Excavation of the building foundations; and,

Dewatering of a 50 m length of servicing trench.  

5.1.2 Dewatering Assumptions

Dewatering calculations have been prepared based on the following assumptions to account for 
variability in soil, bedrock, and groundwater conditions:

 A soil hydraulic conductivity of 2.2 x 10-6 m/sec for the underground excavations (the 
highest hydraulic conductivity measured in the on-site well slug tests and grain size 
samples).

An initial saturated aquifer thickness of 10 m, based on Ministry of the Environment, 
Conservation, and Parks (MECP) Well Records in the vicinity of the study area; 

 An initial groundwater elevation corresponding to the highest measured/observed 
groundwater elevation from monitoring wells/boreholes along each section, increased by 
0.5 m to account for seasonal variation. 
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5.2 Dewatering Calculations 

5.2.1 Stormwater Pond Dewatering Calculations

To estimate the steady-state dewatering flow rate needed to maintain dry conditions in the 
excavation for the SWM pond, the following equation (for radial flow to an unconfined aquifer) 
from Powers (2007)1 was used:

=   
ln

Where:

Q = Flow Rate (m3/sec) 

H = Initial Saturated Thickness (Piezometric Head) of Aquifer (m)    

 hw = Dewatered Saturated Thickness (Piezometric Head) of Aquifer (m)    

K = Soil Hydraulic Conductivity (m/sec)

 re = Effective radius, re = (  / ) (m)

Ro = Radius of influence, Ro = 3000*(H-hw)* K  (m)

Where Ro is very close to re or less than re, to avoid ln resulting in a very small or negative 

number Ro is replaced with (Ro + re) in the formula above, which gives a reasonable estimate of 
the dewatering requirements.

Using the assumptions listed in Section 4.1 and its subsections, the steady-state inflow rate and 
radius of influence listed in Table 5 below were estimated.

Table 5: SWM Pond Steady-State Dewatering Requirements

Excavation
Daily Dewatering 

Rate (L/day)
Radius of 

Influence (m)

Baseline SWM Pond 98,400 9.3

1 Powers, P.J. et al.  2007.  Construction Dewatering and Groundwater Control: New Methods and Applications.  
Wiley.
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5.2.2 Building Foundation Dewatering Calculations

To estimate the steady-state dewatering flow rate needed to maintain dry conditions in the 
excavation for the building foundations, the following equation (for radial flow to an unconfined 
aquifer) from Powers (2007)2 was used:

=   
ln

Where:

Q = Flow Rate (m3/sec) 

H = Initial Saturated Thickness (Piezometric Head) of Aquifer (m)    

 hw = Dewatered Saturated Thickness (Piezometric Head) of Aquifer (m)    

K = Soil Hydraulic Conductivity (m/sec)

 re = Effective radius, re = (  / ) (m)

Ro = Radius of influence, Ro = 3000*(H-hw)* K  (m)

Where Ro is very close to re or less than re, to avoid ln resulting in a very small or negative 

number Ro is replaced with (Ro + re) in the formula above, which gives a reasonable estimate of 
the dewatering requirements.

Using the assumptions listed in Section 4.1 and its subsections, the steady-state inflow rate and 
radius of influence listed in Table 5 below were estimated.

Table 5:  SWM Pond Steady-State Dewatering Requirements

Excavation
Daily Dewatering 

Rate (L/day)
Radius of 

Influence (m)

Building Foundations 82,300 8.5 

2 Powers, P.J. et al.  2007.  Construction Dewatering and Groundwater Control: New Methods and Applications.  
Wiley.
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5.2.3 Servicing Trench Dewatering Calculations 

To estimate the steady-state dewatering flow rate needed to maintain dry conditions within a 50 
m length of servicing trench excavation, the following equation (for unconfined aquifer flow from a 
line source to a trench, plus the ends of the trench) from Powers (2007)3 was used:

=   
ln

+ 2[ 
2

]

Where:

Q = Flow Rate (m3/sec) 

H = Initial Saturated Thickness (Piezometric Head) of Aquifer (m)    

 hw = Dewatered Saturated Thickness (Piezometric Head) of Aquifer (m)    

K = Soil Hydraulic Conductivity (m/sec)

 re = Effective radius, re = (  / ) (m)

Ro = Radius of influence, Ro = 3000*(H-hw)* K  (m)

x = Trench Length (m)

2L = Ro (per Powers et al, a line source can be described as having a similar effect on 
dewatering volume as a circular source at twice the distance (L) from the centre of 
pumping)

Where Ro is very close to re or less than re, to avoid ln resulting in a very small or negative 

number Ro is replaced with (Ro + re) in the formula above, which gives a reasonable estimate of
the dewatering requirements.

Using the assumptions listed in Section 4.1 and its subsections, the steady-state inflow rate and 
radius of influence listed in Table 6 below were estimated.

Table 6: Servicing Trench Steady-State Dewatering Requirements

Excavation
Daily Dewatering 

Rate (L/day)
Radius of 

Influence (m)

Servicing Trenches (50 m total 
dewatering length)

184,635 10.2

3 Powers, P.J. et al.  2007.  Construction Dewatering and Groundwater Control: New Methods and Applications.  
Wiley.
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5.2.4 Calculated Dewatering Rates, With Factors of Safety 

It is important to consider that dewatering requirements will be highest at the start of the 
dewatering process when the volume of water stored within the pore spaces of the soil and/or
within the bedrock fracture matrix must be extracted. This storage must be accounted for to allow 
for rapid achievement of drawdown targets.

Initial drawdown of the overburden soils within a short period of time would be expected to require
additional pumping capacity. An initial drawdown requirement has been calculated assuming a 
surcharge of 100% of the estimated steady state dewatering rate.

Additionally, where a PTTW is required dewatering of precipitation inflow must also be accounted 
for.  For the purposes of this assessment a precipitation event of 100 mm pumped out within 24 
hours has been assumed.

While it is important to consider that during and after precipitation events significantly higher 
dewatering flow rates may be required to account for direct precipitation and surficial runoff falling 
into an excavation; recent changes to Ontario Regulation 63/16 mandate that stormwater does 
not need to be counted as part of the daily dewatering limit

Table 7 below provides a summary of the calculated dewatering rates and factors of safety for the
excavation.

Table 7 – Calculated Maximum Total Dewatering Rate including Factors of Safety

Steady State
Dewatering

(L/day)

Initial Drawdown 
Surcharge 

(L/day)

Potential Maximum 
Total Dewatering 

Requirement

(L/day)

Precipitation 
Surcharge

(L/day)

Baseline SWM Pond 98,400 98,400 196,800 417,750

Building Foundations 82,300 82,300 164,600 279,640

Servicing Trenches (50 
m total dewatering 

length)
184,635 184,635 390,070 20,800

McMinnows SWM Pond 
Expansion (from Harden 

Environmental)
92,600 185,200 322,800 45,000

COMBINED POTENTIAL MAXIMUM 
TOTAL DEWATERING REQUIREMENT:

1,074,270 L/day + 763,190 L/day precipitation =  1,837,460 L/day
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The totals shown in Table 7 indicate a potential maximum dewatering requirement of up to:

196,800 L/day for dewatering of the Baseline Pond excavation footprint; 

 164,600 L/day for dewatering of the building foundations;

390,070 L/day for dewatering of 50 m (total) trench excavation;

322,800 L/day for dewatering of the McMinnows Pond excavation.

 Plus precipitation dewatering totaling 763,190 L/day for the various excavations. 

It is important to note several individual dewatering tasks have an individual total maximum 
dewatering rate (groundwater plus precipitation) above 400,000 L/day; therefore, a PTTW will be 
required.

Additionally, monitoring to ensure discharge meets PWQO parameters prior to being routed to the 
nearby drainage ditch will be required. 

While the conservative assumptions and factors of safety discussed in the preceding sections 
combine to create very conservative dewatering calculations, it is important to consider the 
variable nature of the overburden aquifer.  

The potential maximum dewatering requirements outlined above are reasonable based on the 
information available; however, less-conservative assumptions of total dewatering requirements 
(e.g. lower average soil hydraulic conductivity value, smaller saturated aquifer thickness, etc.) 
would be expected to decrease the estimated total dewatering requirement. The client, the 
construction contractor, and the dewatering contractor shall review the dewatering calculations 
provided above and make their own determinations regarding the potential maximum daily 
dewatering requirements for the project, and regarding potential sequencing of the construction 
excavations to manage total dewatering requirements. 

6. PERMIT REQUIREMENTS AND DEWATERING 
DISCHARGE

Ontario Regulation 387/04 requires authorization from the Ministry of the Environment, 
Conservation, and Parks (MECP) for all water takings over 50,000 L/day. Ontario Regulation 
63/16 specifies that for temporary construction dewatering at rates between 50,000 and 400,000 
L/day an Environmental Activity and Sector Registry (EASR) may be obtained in lieu of a Permit 
to Take Water (PTTW). Dewatering at rates of more than 400,000 L/day require a PTTW to 
authorize groundwater withdrawal.

As shown in Section 4.2.1, combined construction dewatering requirements for groundwater and 
precipitation would be expected to require a maximum daily dewatering rate exceeding 400,000 
L/day.  As a result, a PTTW will be required to support construction dewatering tasks. 
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6.1 Dewatering Discharge

It is expected that dewatering discharge will be directed to the drainage ditch along the northern 
property boundary. 

As discussed in Section 2.1, groundwater chemistry samples exhibited exceedances of the 
PWQO criteria limit for “Phenols”; however, follow-up testing will be necessary to confirm whether 
the Phenols are naturally occurring background parameters or a contaminant. Discharge 
treatment and mitigation measures will need to be developed and potentially implemented to 
permit discharging to the drainage ditch. 

Section 7 below discusses mitigation measures that will need to be implemented to permit 
discharging to drainage ditches. 

It is noted based on the calculated steady-state dewatering rates collection of discharge for 
disposal by a licensed hauler would likely not be a possibility for the project; however, the client 
and their dewatering contractor could evaluate the potential benefits of haulage vs. discharge to 
drainage ditches as part of the overall construction dewatering strategy.

7. POTENTIAL IMPACTS OF CONSTRUCTION 
DEWATERING

7.1 Municipal Supply Wells and Surface Water Intakes

Ontario Source Protection Information Atlas (OSPIA) mapping shows the study area does not lie 
within a municipal Wellhead Protection Area (WHPA) or municipal surface water Intake Protection 
Zone (IPZ). As a result, no impacts to municipal water supplies from the proposed construction 
dewatering are anticipated.

7.2 Sensitive Features

OSPIA mapping shows the study area does not lie within a Significant Groundwater Recharge 
Area (SGRA) or within a Highly Vulnerable Aquifer (HVA) area. As all construction dewatering 
discharge would be required to meet the appropriate PWQO criteria limits prior to discharge, and 
dewatering of the shallow subsurface soils will only occur during the construction period, it is 
anticipated that routing dewatering discharge to the drainage ditch would not result in negative 
impacts to surface water quality.
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7.3 Private Supply Wells

Well Records from the MECP WWR Database were reviewed to determine the number of supply 
wells present. According to the MECP WWR database, twelve wells are located within an 
approximate radius of 500 m from the subject property. A copy of the MECP water well records 
is appended. 

Of the twelve wells, one is an abandonment record, and three are monitoring wells.  These records 
have been excluded from further consideration. 

Three of the wells are completed in bedrock at depths of 74.1 to 79.6 mBGS.  Five of the wells 
are completed in overburden deposits at depths of 11 to 27.4 mBGS; however, four of the 
overburden wells are completed at depths greater than 24.7 m.  

The four deep overburden wells and the three bedrock wells are completed in aquifer formations 
that are isolated from the near surface soils by vertically extensive aquitard deposits and would 
not be expected to be impacted by temporary construction dewatering.

The well record (#6904898) for the one shallow dug well is plotted approximately 387 m west of 
the subject property, well beyond the calculated radius of influence of construction dewatering.  
Additionally, the hand-written sketch on the well record shows the well located on Highway 12 
west of 6th Line, and not on Baseline Road (Highway 8A) west of Kennedy Road (3rd Line). Based 
on this information, it is concluded the shallow dug well would not be impacted by temporary 
construction dewatering.

7.4 Surface Water Features

There are no surface water features on the subject property. The closest surface water features 
identified by OSPIA and Lake Simcoe Region Conservation Authority (LSRCA) mapping are 
wetlands on the north side of Baseline Road beyond the northern property boundary.  However, 
it is important to consider the wetlands on the north side of Baseline Road are partially mapped 
overtop of a constructed SWM pond.  The closest natural wetland feature is located approximately 
44 m northeast of the proposed limits of construction.

Wetlands and a surface drainage feature along the eastern property boundary are more than 240
m from any proposed construction dewatering activities. Wetlands west of the western property 
boundary are more than 75 m from any proposed construction dewatering activities.

Based on the calculated maximum radius of influence of 9.2 m, no impacts to wetlands or surface 
water features from temporary construction dewatering would be expected. 
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7.5 Groundwater Resources

As construction dewatering will temporarily withdraw water from the shallow overburden soils 
which are not expected to be utilized by private water supply wells within the estimated radius of 
influence of construction dewatering, and are not supporting surface water features, no material 
impacts to shallow groundwater resources are anticipated.   

7.6 Confined Groundwater Conditions and Excavation Bottom Heave

While confined aquifer conditions were not identified in the boreholes drilled on the subject 
property by Sola Engineering Inc., bottom heave occurring in excavations due to unweighting of 
the soils as a result of excavations removing soil/bedrock weight overlying pressurized aquifer 
conditions should still be considered a (relatively remote) possibility. As discussed in Section 7.4
below, diligent observation of conditions in the excavations is recommended to monitor for 
potential bottom heaving. In the unlikely event bottom heaving or other issues due to pressurized 
aquifer conditions occur, the construction and dewatering strategies for the project would need to 
be revised.

7.7 Geotechnical Issues and Settlement 

The calculated radius of influence of construction dewatering is up to 10.2 m. Some buildings,
roadways, and services lie within the radius of influence; therefore, a geotechnical engineer 
should be consulted to determine whether geotechnical issues or impacts due to settlement 
resulting from construction dewatering could be anticipated. A geotechnical engineer should 
provide any applicable monitoring and/or mitigation recommendations to address any potential 
geotechnical issues or impacts.

8. MONITORING AND MITIGATION

The following monitoring and mitigation recommendations are provided to ensure construction 
dewatering does not impact surface water features or groundwater resources used by private or 
municipal water supply wells, and to ensure any impacts from construction dewatering are 
promptly and effectively resolved. These monitoring and mitigation recommendations shall be 
implemented during construction dewatering, along with any monitoring and mitigation 
recommendations that may be provided by a geotechnical engineer.

8.1 Discharge Volumes

During all construction dewatering operations, total pumping rates and discharge volumes from 
all excavations shall be measured using calibrated flow measurement devices (such as flow 
meters), with daily summation of total pumping rates and volumes and comparison to the permitted 
rates and volumes to ensure no exceedances occur.
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In the event daily water taking rates or volumes exceed permitted values, the construction 
methodology or dewatering methodology shall be modified immediately to bring the daily water 
taking back into compliance with the permitted values.

The dewatering contractor shall maintain records of all daily water taking rates and volumes, 
including dates and locations of all water takings. The recorded data shall be retained for a period 
of five years per MECP requirements, and uploaded to the MECP’s Water Taking Reporting 
System (WTRS) by March 31 of the year following the water taking. 

8.2 Discharge Water Chemistry and Treatment

As discussed in Section 2, the groundwater chemistry samples exhibited exceedances of York 
Region Storm Sewer Use By-Law criteria limits for Total Suspended Solids, Total Manganese, 
and Phenols. The groundwater chemistry samples exhibited exceedances of PWQO criteria limits 
for Phenols.  Mitigation measures that will need to be implemented to permit discharging to 
adjacent drainage ditches are described below.  

The dewatering contractor must implement appropriate treatment methodologies for these 
exceedances as well as any exceedances that may occur during the construction dewatering 
program, and all required treatment equipment shall be set up on site prior to any construction 
dewatering.  

FOLLOW-UP CHEMISTRY SAMPLING AND ANALYSIS

In order to determine whether the previously measured “Phenols” exceedance represents natural 
occurring compounds or the contaminant “Phenol” or “Monohydroxybenzene”, follow-up chemistry 
sampling and analysis of BH 1 and BH 3 should be performed for the parameters “Phenols” and 
“Monohydroxybenzene”.  In the event the measured concentration of Monohydroxybenzene is 
below the PWQO criteria limit, design and implementation of a treatment system prior to 
commencement of construction dewatering would not be necessary.

DISCHARGE TO DRAINAGE DITCH

Although field testing will be required to ensure PWQO criteria are being met, a suggested initial 
treatment system could consist of the following (for each dewatering system):

A Settling Tank sufficiently sized for the expected dewatering flow rate;

Two filter vessels (appropriately sized for the dewatering flow rate) equipped 
with disposable 25-micron filter bags; 

Specialized treatment equipment to address Monohydroxybenzene in the 
event follow-up chemistry sampling determines it exceeds the PWQO criteria 
limit. 
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ASSESSMENT AND MONITORING

Once the treatment system(s) are set up, short-term trial dewatering should take place to allow 
representative water samples to be collected upstream (pre-treatment) and downstream (post-
treatment) of the system(s), with sampling for general chemistry parameters plus Phenols and 
Monohydroxybenzene with comparison to PWQO criteria limits. In the event post-treatment 
samples exhibit exceedances of any parameters, the treatment system(s) will need to be modified 
and chemistry re-testing completed until the post-treatment samples show no exceedances.

During all construction dewatering operations, samples from each dewatering system should be 
collected on a weekly basis and analyzed for the same general chemistry suite of parameters. If 
water chemistry testing shows an exceedance of applicable criteria limits, the dewatering 
contractor or a water treatment specialist shall be consulted immediately to determine the most 
effective method of mitigating the exceedance. Treatment should be implemented with follow-up 
water chemistry sampling to confirm that no further exceedances are measured.

Weekly water chemistry sampling can also include upstream (pre-treatment) sampling to assess 
whether continued use of treatment systems is required. If upstream sampling results demonstrate 
that the pumped water meets the appropriate criteria, the treatment system(s) can be taken offline.  
In the event exceedances are measured in future weekly samples, the treatment system(s) would 
need to be brought back online immediately.

8.3 Dewatering Discharge Location

It is expected dewatering discharge will be routed to the drainage ditch along the northern property 
boundary. As noted above, water chemistry samples shall be collected weekly from the discharge 
location(s) and analyzed for general chemistry parameters with comparison to PWQO criteria 
limits. If any exceedances are measured, water treatment and mitigation measures will need to 
be implemented immediately and the water shall be re-tested with a maximum 24-hour turnaround 
time to confirm compliance with the appropriate criteria limits prior to continued discharge.

Appropriate dispersion and diffusion measures (e.g. hay bales, rip rap, etc.) shall be implemented 
to reduce the potential for erosion at the discharge point(s).  Discharge point(s) shall be monitored 
on a daily basis and if evidence of erosion is observed appropriate mitigation measures shall be 
implemented to resolve the erosion issue.
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8.4 Excavation Bottom Heave

All excavations shall be monitored daily for signs of bottom heave. In the unlikely event heaving 
is observed, all excavation work in the immediate area shall cease and soils shall be replaced in 
the excavation to restore overburden weight. If bottom heave occurs, alternate construction and/or 
dewatering methodologies will be required to address the issue, and coordination between the 
construction contractor, the dewatering contractor, and engineering consultants will be required 
to ensure the situation is effectively mitigated. This scope of this report does not include detailed 
analysis of the potential for excavation bottom heave, and it will be the responsibility of the 
construction contractor and dewatering contractor to identify and mitigate bottom heave in the 
unlikely event it occurs.

8.5 Geotechnical Issues for Adjacent Infrastructure

A geotechnical consulting engineer should be retained to evaluate all infrastructure, (utility poles, 
light poles, above ground and underground services, building foundations, roadways, etc.) within 
the calculated radius of influence of dewatering at all dewatering locations. Infrastructure such as 
utility poles, light poles, underground services, etc. within the radius of influence of construction 
dewatering may need to be braced and supported, based on the geotechnical engineer’s 
recommendations. Supported infrastructure shall be monitored regularly during construction 
dewatering activities to ensure no settlement or impacts are occurring.  Any settlement or impacts 
that are noted by the geotechnical consulting engineer shall be assessed and mitigated promptly 
and effectively using appropriate methodology.

For building foundations and other structures that may be identified within the calculated radius of 
influence, a geotechnical consulting engineer should perform a foundation assessment, install 
crack monitors as required, and monitor the foundations on a weekly basis for signs of settlement 
or other impact.  

In the event settlement or other impact to foundations occurs, construction dewatering and/or 
excavation methodologies may need to be revised, dewatering may need to cease temporarily, 
and the geotechnical consulting engineer shall take all required steps to halt resolve the impact.

9. REPORTING

Daily water taking volumes shall be summarized and submitted to the MECP at the end of each 
calendar year, by March 31 of the following year, using the Water Taking Reporting System 
(WTRS), or the Regulatory Self-Reporting System (RSRS) through the Public Secure Client 
Access Management System (CAMS). All monitoring data will be retained for five years.
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10. QUALIFICATIONS

Chris Helmer is a licensed Professional Geoscientist, registered with the Association of 
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York Region Sanitary - Organics

Oil and Grease (animal/vegetable)  
in water

4111931 < 0.5 < 0.5 NA < 0.5 101% 70% 130% 108% 70% 130% 107% 70% 130%

Oil and Grease (mineral) in water 4111931 < 0.5 < 0.5 NA < 0.5 81% 70% 130% 81% 70% 130% 83% 70% 130%

Methylene Chloride 4110588 <0.3 <0.3 NA < 0.3 71% 50% 140% 88% 60% 130% 115% 50% 140%

trans-1,3-Dichloropropene 4110588 <0.30 <0.30 NA < 0.30 79% 50% 140% 119% 60% 130% 92% 50% 140%

Methyl Ethyl Ketone
 

4110588 <0.9 <0.9 NA < 0.9 97% 50% 140% 111% 50% 140% 99% 50% 140%

cis- 1,2-Dichloroethylene 4110588 <0.2 <0.2 NA < 0.2 72% 50% 140% 93% 60% 130% 92% 50% 140%

Chloroform 4110588 <0.2 <0.2 NA < 0.2 78% 50% 140% 92% 60% 130% 104% 50% 140%

Benzene 4110588 <0.2 <0.2 NA < 0.2 101% 50% 140% 85% 60% 130% 94% 50% 140%

Trichloroethylene 4110588 <0.2 <0.2 NA < 0.2 80% 50% 140% 100% 60% 130% 98% 50% 140%

Toluene
 

4110588 <0.2 <0.2 NA < 0.2 85% 50% 140% 111% 60% 130% 99% 50% 140%

Tetrachloroethene 4110588 <0.1 <0.1 NA < 0.1 85% 50% 140% 113% 60% 130% 98% 50% 140%

Ethylbenzene 4110588 <0.1 <0.1 NA < 0.1 87% 50% 140% 116% 60% 130% 103% 50% 140%

1,1,2,2-Tetrachloroethane 4110588 <0.1 <0.1 NA < 0.1 118% 50% 140% 118% 60% 130% 101% 50% 140%

Styrene 4110588 <0.1 <0.1 NA < 0.1 89% 50% 140% 115% 60% 130% 104% 50% 140%

1,2-Dichlorobenzene
 

4110588 <0.1 <0.1 NA < 0.1 99% 50% 140% 99% 60% 130% 115% 50% 140%

1,4-Dichlorobenzene 4110588 <0.1 <0.1 NA < 0.1 95% 50% 140% 92% 60% 130% 113% 50% 140%

m & p-Xylene 4110588 <0.2 <0.2 NA < 0.2 84% 50% 140% 111% 60% 130% 100% 50% 140%

o-Xylene 4110588 <0.1 <0.1 NA < 0.1 87% 50% 140% 113% 60% 130% 102% 50% 140%

PCBs 4110275 < 0.1 < 0.1 NA < 0.2 101% 50% 140% 100% 50% 140% 82% 50% 140%

Di-n-butyl phthalate
 

4113885 <0.5 <0.5 NA < 0.5 94% 50% 140% 101% 50% 140% 76% 50% 140%

Bis(2-Ethylhexyl)phthalate 4113885 <0.5 <0.5 NA < 0.5 114% 50% 140% 100% 50% 140% 106% 50% 140%

 
Comments: When the average of the sample and duplicate results is less than 5x the RDL, the Relative Percent Difference (RPD) will be indicated as Not Applicable (NA).
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York Region Storm Sewer Use By-Law - Inorganics

pH 4110250 7.30 7.52 3.0% NA 102% 90% 110%

Total Suspended Solids 4109212 37 37 NA < 10 96% 80% 120%

Total Kjeldahl Nitrogen 4100106 0.40 0.41 NA < 0.10 100% 70% 130% 100% 80% 120% 99% 70% 130%

Phenols 4102637 <0.001 <0.001 NA < 0.001 106% 90% 110% 103% 90% 110% 91% 80% 120%

Cyanide, SAD
 

4082679 <0.002 <0.002 NA < 0.002 96% 70% 130% 86% 80% 120% 101% 70% 130%

Total Arsenic 4110321 <0.015 <0.015 NA < 0.015 95% 70% 130% 91% 80% 120% 90% 70% 130%

Total Cadmium 4110321 <0.005 <0.005 NA < 0.005 99% 70% 130% 103% 80% 120% 92% 70% 130%

Total Chromium 4110321 <0.020 <0.020 NA < 0.020 100% 70% 130% 97% 80% 120% 93% 70% 130%

Total Copper 4110321 <0.015 <0.015 NA < 0.015 101% 70% 130% 104% 80% 120% 90% 70% 130%

Total Lead
 

4110321 <0.020 <0.020 NA < 0.020 99% 70% 130% 92% 80% 120% 89% 70% 130%

Total Manganese 4110321 0.138 0.133 3.7% < 0.020 104% 70% 130% 100% 80% 120% 97% 70% 130%

Total Mercury 4110316 4110316 <0.0002 <0.0002 NA < 0.0002 102% 70% 130% 104% 80% 120% 100% 70% 130%

Total Nickel 4110321 <0.015 <0.015 NA < 0.015 102% 70% 130% 95% 80% 120% 91% 70% 130%

Total Phosphorus 4119536 0.20 0.21 4.9% < 0.02 99% 70% 130% 98% 80% 120% NA 70% 130%

Total Selenium
 

4110321 <0.002 <0.002 NA < 0.002 107% 70% 130% 93% 80% 120% 92% 70% 130%

Total Silver 4110321 <0.020 <0.020 NA < 0.020 100% 70% 130% 93% 80% 120% 91% 70% 130%

Total Zinc 4110321 <0.020 <0.020 NA < 0.020 99% 70% 130% 105% 80% 120% 93% 70% 130%

 

CBOD5

Biochemical Oxygen Demand, 
Carbonaceous

4111032 203 198 2.5% < 2 94% 70% 130%

 
Comments: NA Signifies Not Applicable.
Duplicate NA: results are less than 5X the RDL and RPD will not be calculated.
Matrix spike: Spike level < native concentration. Matrix spike acceptance limits do not apply.
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Trace Organics Analysis
Oil and Grease (animal/vegetable)  in water VOL-91-5011 EPA SW-846 3510C & SM 5520 GRAVIMETRIC

Oil and Grease (mineral) in water VOL-91-5011 EPA SW-846 3510C & SM 5520 GRAVIMETRIC

Methylene Chloride VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P & T) GC/MS

trans-1,3-Dichloropropene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P & T) GC/MS

Methyl Ethyl Ketone VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P & T) GC/MS

cis- 1,2-Dichloroethylene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P & T) GC/MS

Chloroform VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P & T) GC/MS

Benzene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

Trichloroethylene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P & T) GC/MS

Toluene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P & T) GC/MS

Tetrachloroethene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

Ethylbenzene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P & T) GC/MS

1,1,2,2-Tetrachloroethane VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P & T) GC/MS

Styrene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P & T) GC/MS

1,2-Dichlorobenzene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P & T) GC/MS

1,4-Dichlorobenzene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P & T) GC/MS

m & p-Xylene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

o-Xylene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

Xylenes (Total) VOL-91-5001 EPA SW-846 5230B & 8260 CALCULATION

Toluene-d8 VOL-91- 5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

4-Bromofluorobenzene VOL-91- 5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

PCBs ORG-91-5112
modified from EPA SW-846 3510 & 
8082A

GC/ECD

Decachlorobiphenyl ORG-91-5112
modified from EPA SW846 3510C & 
8082A

GC/ECD

Di-n-butyl phthalate ORG-91-5114
modified from EPA 3510C and EPA 
8270E

GC/MS

Bis(2-Ethylhexyl)phthalate ORG-91-5114
modified from EPA 3510C and EPA 
8270E

GC/MS

2,4,6-Tribromophenol ORG-91-5114
modified from EPA 3510C and EPA 
8270E

GC/MS

2-Fluorophenol ORG-91-5114
modified from EPA 3510C and EPA 
8270E

GC/MS

Chrysene-d12 ORG-91-5114
modified from EPA 3510C and EPA 
8270E

GC/MS

phenol-d6 surrogate ORG-91-5114
modified from EPA 3510C and EPA 
8270E

GC/MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:AR

AGAT WORK ORDER: 22T922462
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Water Analysis
Biochemical Oxygen Demand, 
Carbonaceous

INOR-121-6023 SM 5210 B INCUBATOR

pH INOR-93-6000 modified from SM 4500-H+ B PC TITRATE

Total Suspended Solids INOR-93-6028
modified from EPA 1684,ON MOECC 
E3139,SM 2540C,D

BALANCE

Total Kjeldahl Nitrogen INOR-93-6048
modified from EPA 351.2 and SM 
4500-NORG D

LACHAT FIA

Phenols INOR-93-6072 modified from SM 5530 D LACHAT FIA

Cyanide, SAD INOR-93-6051
modified from MOECC E3015; SM 
4500-CN- A, B, & C 

TECHNICON AUTO ANALYZER

Total Arsenic MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Cadmium MET -93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Chromium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Copper MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Lead MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Manganese MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Mercury MET-93-6100
modified from EPA 245.2 and SM 3112 
B

CVAAS

Total Nickel MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Phosphorus INOR-93-6022
modified from SM 4500-P B and SM 
4500-P E

SPECTROPHOTOMETER

Total Selenium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Silver MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Zinc MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:AR

AGAT WORK ORDER: 22T922462

Method Summary

ATTENTION TO: Allan Rodie
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PROJECT: 2220-North Patrol Yard
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