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1. Introduction
The Ontario Ministry of Transportation (MTO) has retained AECOM Canada Ltd. (AECOM) to undertake the Early
Works study for the grade separated bridge crossing at County Road 4 for the future Bradford Bypass (Highway
400 – Highway 404 Link) Project, in accordance with the provisions of the Ontario Regulation (O. Reg.) 697/21. The
Project limits of construction work is located along County Road 4 from 8th Line to 9th Line intersections within in the
Town of Bradford West Gwillimbury and Simcoe County. The Study Area map is presented in Figure 1. This study
will advance as an early works project for the Bradford Bypass. The new bridge will be designed to include the
widening of County Road 4 approved by Simcoe County.

This Hydrogeological Investigation Report was prepared for MTO in support of the County Road 4 Early Works
Project (the Project) for the purpose of characterizing the local physical and groundwater setting, quantifying
potential dewatering requirements for construction, assessing possible impacts to local water wells and
groundwater dependant environmental features, and recommending appropriate monitoring and/or mitigation
measures, as required. This report provides a summary, interpretation and discussion of the assessment results
and recommendations on water-taking permitting requirements (i.e., Category 3 Permit to Take Water [PTTW] or
Environmental Activity and Sector Registry [EASR] filing) from Ministry of the Environment, Conservation and Parks
(MECP).

This report will include an assessment of the potential dewatering needs of the proposed structures and services to
be installed as part of the Project. The proposed County Road 4 Study Area limits is shown in Figure 1 of this
report.

1.1 Data Review
The following background information was reviewed as part of the hydrogeological Investigation:

 Preliminary construction design drawings for structures and services (Appendix A);
 Golder Associates’ Foundation Investigation and Design Report, December 2021;
 Ontario Geological Survey (OGS); and
 MECP Water Well Information System (WWIS) Records and PTTW/EASR database.

1.2 Study Area
The County Road 4 Early Works span a distance of approximately 1.3 km between 8th Line to 9th Line in the Town
of Bradford West Gwillimbury and Simcoe County.  The Study Area includes the lands within a 500 m buffer on
either side of the proposed route Right-of-Way (ROW) as shown in Figure 1. Section 2 of this report provides a
description of the physical, geological, and hydrogeological setting within the Study Area with an emphasis on local
conditions. Included in this section is a discussion on the physiography/topography and drainage,
geological/hydrogeological conditions, and existing groundwater users.DRAFT
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2. Existing Conditions
2.1 Physiography, Topography and Drainage
The  Study Area  falls within the Clay Till Plains. The region is relatively drumlinized plains that were over-ridden by
a glacial event following their initial deposition (Chapman and Putnam, 1984).

The ground surface within the Study Area is generally undulating with a downward gradient from the surrounding
areas (east and west) to the Holland River and ultimately towards Lake Simcoe.  The ground elevations within the
Study Area ranged from approximately 251 m above mean sea level (mASL) (close to Holland River) to greater than
298 mASL (north end of the Study Area).

2.2 Geology
2.2.1 Quaternary and Bedrock Geology

A review of published quaternary geologic mapping (Figures 2) indicates that within the Study Area, the
overburden material can be categorized as silt and clay which is reflective of glaciolacustrine basin and quiet water
deposits.

A review of published bedrock geologic mapping (Figures 3) indicates that the Study Area is entirely represented
by the Bass Islands Formation. The dominant rock composition is limestone, dolostone, shale, arkose, and
sandstone.

2.2.2 Local Subsurface Conditions

Soil stratigraphy within the Study Area has been interpreted based on the results of a Project-specific subsurface
(geotechnical) investigation program completed by Golder Associates Ltd. (Golder) that included the advancement
of eighteen (18) boreholes within the Study Area.  The stratigraphic logs for each borehole received by the time this
report was written is included in Appendix B along with a map of the borehole locations.

 Pavement Structure: A surficial layer of asphalt pavement of varying thickness (100 mm to 200 mm) was
encountered at HF-01 to HF-05, CR4-07, and CR4-10.

 Fill: Heterogenous fill materials were encountered below the pavement structure and/or at the ground surface
at all locations, except CR4-01, CR4-06, CR4-09, and CR4-12. It contains silt, silty sand, sand, clayey sand,
sandy clayey silt, clayey silt, gravelly sand, trace to some sand, trace rootlets, trace gravel to gravelly, the
trace of silt pockets, and trace organics. The thickness of the fill layer ranges from 0.68 m (CR4-03) to 5.44
m (CR4-10).

 Gravelly Clayey Sand: A gravelly clayey sand layer with trace rootlets was encountered in CR4-01 and
extended from the ground surface to 0.69 mBGS.

 Sand: A sand layer with trace gravel was encountered in CR4-11 and extended from 3.43 m to 3.73 mBGS.

 Silty Clay: A silty clay layer with trace sand was encountered in three (3) boreholes (CR4-01, CR4-03, and
HF-01) and extended from 0.68 m to 5.94 mBGS. The thickness of the silty clay layer ranges from 1.91 m
(HF-01) to 5.25 m (CR4-01). The monitoring well HF-01 was screened in this unit.

DRAFT
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 Sandy Silt: A sandy silt layer with trace sand and trace organics was encountered in three (3) boreholes
(CR4-02, CR4-05, and CR4-07) and extended from 0.91 m to 6.40 mBGS. The thickness of the sandy silt
layer ranges from 0.84 m (CR4-02) to 1.50 m (CR4-07).

 Silt: A silt layer with trace to some sand, trace gravel, and trace organics was encountered in six (6) boreholes
(CR4-01, CR4-10, CR-11, HF-01, HF-02, and HF-03) and extended from 2.97 m to 17.83 mBGS. The
thickness of the silt layer ranges from 1.52 m (CR4-11) to 4.19 m (HF-03).

 Silty Sand: A silty sand layer with trace gravel, rootlets, and sand was encountered in ten (10) boreholes
(CR4-01, CR4-02, CR4-03, CR4-04, CR4-05, CR4-06, CR4-09, CR4-11, CR4-12, and HF-01) and extended
from the ground surface to 49.07 mBGS. The thickness of the silty sand layer ranges from 0.76 m (CR4-09)
to 6.09 m (HF-01). The monitoring wells CR4-03 and HF-01 were screened in this unit.

 Clayey Silt to Silty Clay: A clayey silt to silty clay layer with trace sand was encountered in two (2) boreholes
(CR4-04 and HF-03) and extended from 7.16 m to 49.38 mBGS. The thickness of clayey silt to silty clay layer
ranges from 9.19 m (HF-03) to 31.55 m (CR4-03).

 Sandy Clayey Silt: A sandy clayey silt layer with trace gravel was encountered in CR4-09 and extended from
3.73 m to 10.21 mBGS.

 Silty Clay to Sandy Clayey Silt Till: A silty clay to sandy clayey silt till layer with trace gravel was encountered
in HF-02 and extended from 6.27 m to 15.85 mBGS.

 Sandy Clayey Silt to Clayey Silt: A sandy clayey silt to clayey silt layer with trace organics was encountered
in CR4-04 and extended from 4.27 m to 5.79 mBGS.

 Clayey Silt to Clayey Sand Till: A clayey silt to clayey sand till layer with trace to some gravel and trace sand
was encountered in CR4-11 and extended from 3.73 m to 16.31 mBGS. The monitoring well CR4-11 was
screened in this unit.

 Clayey Silt to Sandy Clayey Silt Till: A clayey silt to sandy clayey silt till layer with some sand and trace gravel
was encountered in HF-05 and extended from 5.70 m to 12.40 mBGS. The monitoring well HF-05 was
screened in this unit.

 Sandy Clayey Silt Till: A sandy clayey silt till layer with trace gravel to gravelly was encountered in two (2)
boreholes (CR4-10 and HF-04) and extended from 5.80 m to 16.31 mBGS. The thickness of the sandy clayey
silt till layer ranges from 4.58 m (CR4-10) to 8.99 m (HF-04).

 Clayey Silt Till: A clayey silt till layer with trace sand to sandy and trace gravel was encountered in seven (7)
boreholes (CR4-06, CR4-07, CR4-08, CR4-10, CR4-11, CR4-12, and HF-03) and extended from 1.45 m to
50.90 mBGS. The thickness of the clayey silt till layer ranges from 1.45 m (HF-03) to 11.05 m (CR4-08). The
monitoring well CR4-07 was screened in this unit.

 Clayey Silt: A clayey silt layer with trace to some sand, trace gravel, trace organics, and rootlets was
encountered in eleven (11) boreholes (CR4-04, CR4-05, CR4-06, CR4-07, CR4-08, CR4-09, CR4-11, CR4-
13, HF-03, HF-04, and HF-05) and extended from the ground surface to 49.38 mBGS. The thickness of the
clayey silt layer ranges from 0.69 m (CR4-09) to 43.74 m (CR4-06). The monitoring wells CV1-04, CR4-07
and HF-05 were screened in this unit.

 Clayey silt-silt: A clayey silt to silt layer with trace to some sand was encountered in five (5) boreholes (CR4-
02, CR4-03, CR4-05, CR4-11, and HF-04) and extended from 5.64 m to 46.02 mBGS. The thickness of this
layer ranges from 1.06 m (HF-04) to 28.19 m (CR4-11). The monitoring wells CV1-01, CV1-04 and CR4-03
was screened in this unit.DRAFT
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2.3 Hydrogeological Conditions
The Study Area falls under the jurisdiction of the Lake Simcoe Region Conservation Authority (LSRCA) (Ainley
Associates Ltd., 2012). A total of four (4) groundwater monitoring wells that were constructed by Golder within the
Study Area as part of the geotechnical investigation between August and November 2021 were used for this
investigation. Additional monitoring wells were installed within the active roadway and were not sampled. The four
(4) monitoring wells chosen for this investigation best reflect the areas of excavation. The borehole logs for
monitoring wells were provided by Golder and are found in Appendix B.

Water level measurements and single well response testing (SWRT) was carried out in the four (4) monitoring wells
(CR4-03, CR4-11, CV1-01, and CV1-04) to provide an estimate of the saturated thickness and hydrogeological unit
the wells are screened within. Figure 1 shows the location of the monitoring wells.

2.3.1 Groundwater Levels
Groundwater level monitoring within the four (4) monitoring wells was conducted by AECOM between October 12th

and November 26th. Collected groundwater level depth and elevation data is presented in Table 1. As shown in the
Table 1, observed static groundwater level elevations were ranged between approximately 249.20 mASL (CV1-04)
and 260.11 mASL (CR4-03). It is expected that the groundwater levels within the Study Area will be subject to
seasonal fluctuations including response to the spring freshet and localized precipitation events.

DRAFT
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Table 1: Monitoring Well Construction Details and Summary of Groundwater Level Measurements

Monitoring
Well ID

Well
Installation

Date

Ground
Surface

Elevation
(mASL)2,5

Well
Bottom
Depth

(mBGS)1

Well
Bottom

Elevation
(mASL)2

Screen Interval Depth
(mBGS)1

Screen Interval
Elevation (mASL)2 Groundwater Level Depth and Elevation

Top Bottom Top Bottom Date

Depth to
Groundwater

Level
(mBGS)1

Groundwater
Level Elevation

(mASL)2,3,4

CR4-03 September
23, 2021 261.18 9.94 251.24 6.89 9.94 254.29 251.24

October 12, 2021 1.15 260.03
October 13, 2021 1.16 260.02
October 14, 2021 1.17 260.01

November 23, 2021 1.12 260.06
November 24, 2021 1.12 260.06
November 26, 2021 1.07 260.11

CR4-11 August 30,
2021 253.34 9.16 244.18 6.11 9.16 247.23 244.18

October 12, 2021 0.57 252.77
October 13, 2021 0.61 252.73
October 14, 2021 0.60 252.74

November 23, 2021 0.03 253.31
November 24, 2021 0.03 253.31
November 26, 2021 -0.20 253.54

CV1-01 October 14,
2021 252.20 10.72 241.48 7.67 10.72 244.53 241.48

November 23, 2021 0.00 252.20
November 24, 2021 0.14 252.07
November 25, 2021 0.605 251.60
November 26, 2021 0.01 252.19
December 9, 2021 0.105 252.10

CV1-04 August 27,
2021 250.50 9.30 241.20 6.25 9.30 244.25 241.20

October 12, 2021 0.31 250.19
October 13, 2021 1.97 248.53
October 14, 2021 1.45 249.05

November 23, 2021 0.47 250.03
November 24, 2021 0.47 250.03
November 25, 2021 0.205 250.30
November 26, 2021 0.40 250.10
December 9, 2021 1.35 249.20

Notes: 1. mASL = metres above mean sea level
2. mbgs = metres below ground surface
3. Groundwater level data collected from CR4-03, CR4-11, and CV1-04 on October 12, 2021 and CV1-01 on November 23, 2021 was pre-development.
4. Groundwater level datasets collected on October 13 and October 14, 2021 from CV1-04 are not static as the well was recovering from following development and/or
groundwater sampling.
5. Groundwater level data found in the Foundation Investigation and Design Report prepared by Golder (December 24, 2021).DRAFT
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2.3.2 Hydraulic Conductivity Estimate

Single Well Response Test (SWRT) was conducted at all four (4) monitoring wells within the Study Area between
October 12th and November 23rd, 2021. Collected data was analyzed to provide an estimate of the hydraulic
conductivity (K) of the stratum surrounding each respective monitoring well screen.

Prior to completing single well response testing (SWRT) the depth to water was measured within each monitoring
well and used to determine the static water level for each well.  The static water level represents the initial water
levels for the single well response testing.  The SWRT method involves causing a rapid change in hydraulic head
within a well and measuring the water level response back to a static water level condition.  The SWRT method may
include one or a combination of rising head or falling head tests, depending on the position of the static groundwater
level within the monitoring well being tested.  Prior to start of each test, a datalogger was installed within the target
well and configured to obtain readings on a regular (i.e., 0.5 to 1-second) interval.  Information collected by the
datalogger was confirmed through the collection of manual groundwater level measurements using an electronic
water level indicator.

Falling head tests were carried out using a solid slug, which was introduced into the well to a depth completely below
the static water level causing the water level to initially rise and subsequently fall back to static, and rising head tests
were carried out by completely removing the solid slug from the water column causing the water level to initially drop
and subsequently rise back to static. Immediately following the introduction of the slug into the well, manual
groundwater levels and elapsed time were measured as the water level returned back to its original static elevation.
These measurements were supplemented with data collected by the installed datalogger.  Each single well response
test was concluded when the water level returned to its static elevation.

Some of collected data was performed using the Kansas Geological Survey (KGS) model (Hyder et. al. 1994) in
AQTESOLV Professional V4.5 to estimate the K of the aquifer material.  The KGS model is highly recommended by
many professionals working in the field of aquifer testing and data interpretation methods (Butler et. al., 2000).

Analysis of the most collected data is typically performed using the hydrostatic time-lag method of Hvorslev (1951)
that is applicable to both unconfined or confined aquifer systems and monitoring wells with submerged screens.
Hvorslev’s method is described by the following general equation:

𝐾 =
𝑟𝑐2

2𝐿𝑒
 ln

𝐿𝑒
2𝑟𝑤

+ 1 +
𝐿𝑒

2𝑟𝑤

2 ln ℎ1
ℎ2

(𝑡2  − 𝑡1)

Where: K = hydraulic conductivity of the tested material (m/s)
rc = effective casing radius (m)
rw = equivalent well radius (m)
Le = length of screen interval (m)
ht = hydraulic head at time t (m)
t = time (s)

Using the Hvorslev method, the collected data are plotted as Normalized Head versus Elapsed Time on a semi-
logarithmic scale.  Values are then taken from the plot and input to the equation above to estimate the hydraulic
conductivity (K) of the soil and/or rock formation(s) contacted along the well screen/sand pack length.
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SWRT results are summarized in Table 2, with the individual analysis reports contained in Appendix C.

Table 2: Summary of Single Well Response Testing Results

Monitoring
Well ID Test Date Analytical

Method 1, 2

Top of
Test

Interval
(mBGS)3

Bottom of
Test

Interval
(mBGS)3

Type of
Slug Test

Hydraulic
Conductivity

(m/s)4

Geologic Formation

CR4-03 October 14,
2021

KGS Model
6.89 9.94

Falling
Head 2.08 x 10-6 SILTY SAND (SM) and

CLAYEY SILT-SILT (CL-
ML) TO SILTKGS Model Rising

Head 1.82 x 10-6

CR4-11 October 14,
2021

KGS Model
6.11 9.16

Falling
Head 4.25 X 10-7 CLAYEY SILT (CL) with

trace sand, trace gravel to
CLAYEY SAND (SC) with

some gravel (TILL)KGS Model Rising
Head 4.88 X 10-7

CV1-01 November
23, 2021 Hvorslev 7.67 10.72 Rising

Head
5.91 X 10-8 CLAYEY SILT-SILT (CL-ML),

trace sand to sandy, trace
gravel (TILL)

CV1-04 October 12,
2021 Hvorslev 6.25 9.30 Rising

Head
8.78 X 10-9

CLAYEY SILT (CL) to
CLAYEY SILT-SILT (CL-ML),

some sand to sandy, trace
gravel (TILL)

Notes: 1 – KGS = Kansas Geological Survey (1994)
2 – Hvorslev (1951)
3 – mBGS = metres Below Ground Surface
4 – m/s = metre per second

2.4 Existing Groundwater Users
2.4.1 Water Well Records Review and Groundwater Usage

The Study Area is located within the Town of Bradford West Gwillimbury and Simcoe County.  Potable water in the
rural areas is dependent on private well water, while potable water in urban areas is municipally serviced with water
obtained from a combination of well water and surface water sources. Overall, a total of 86 records were identified
within the Study Area by primary well use and are summarized in Table 3.

Table 3: Summary of MECP Water Well Record Information

Primary Water Use Number of Well Records Well Depth (m) Primary Well Type
Domestic 68 5 - 108 Overburden
Industrial 2 16 – 133 Overburden
Livestock 1 13 Overburden

Monitoring and Test Hole 6 0 - 69 Overburden
Not Used / Unknown 9 0 - 137 Overburden

A summary of the key information obtained from the MECP well records for the existing water wells within the Study
Area is provided in Appendix D. The locations of the existing water supply wells identified by the MECP well
records, are presented on Figure 4.
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A review of the MECP PTTW database identified no active PTTWs and a review of the EASR database found no
records within the Study Area.

2.5 Groundwater Quality
Groundwater samples were collected from four (4) monitoring wells between October 13th to November 24rd, 2021.

The collected groundwater samples were submitted to AGAT Laboratories for geochemical analysis.  Results of the
analyses were compared to the Town of Bradford West Gwillimbury’s (the “Town”) Sewer Use Bylaw 2013-68 limits
for both Sanitary and Storm Sewers discharges.  The analysis results were also compared to Provincial Water
Quality Objectives (PWQO) criteria limits.  As required under the Town’s Sewer Use By-Law and PWQO criteria,
the samples were not filtered and are therefore representative of raw groundwater quality prior to any treatment
processes.

The analytical results received from AGAT Laboratories indicate that the tested groundwater samples were
generally below most of the criteria limits for the applicable standards, with the exception of those parameters
summarized in Table 4 and Table 5.  Certificates of Analysis provided by AGAT Laboratories are included in
Appendix E.

The concentration of Un-ionized Ammonia provided in the certificates of analysis was calculated by the laboratory
for each groundwater sample based on measured pH and temperature when the samples were received, rather
than the field-measured parameters of pH and temperature at the time of sample collection.  As a result, the
laboratory calculated and reported Un-ionized Ammonia values do not accurately reflect the actual concentration
within each sampled well.

Ammonia is highly soluble in water and its speciation is affected by a wide variety of environmental parameters
including pH, temperature, and ionic strength.  In aqueous solutions, an equilibrium exists between Un-ionized
(NH3) and Ionized (NH4+) Ammonia species (Canadian Council of Ministers of the Environment, 2010).  The
equilibrium constant for this reaction is a function of temperature and solution pH (Florida Department of
Environmental Protection, 2001).  Thus, if the equilibrium constant is known for a particular temperature and the pH
of the solution is also known, the fraction of Un-ionized Ammonia can be calculated.  The Un-ionized Ammonia
concentration can be calculated if the Total Ammonia concentration is also known from laboratory analysis (Florida
Department of Environmental Protection, 2001).

Field measurements of pH and temperature together with the laboratory-derived concentration of Total Ammonia
(mg/L) were utilized to calculate the Un-ionized Ammonia concentration for selected sampled monitoring wells.  The
calculation process followed the procedure and equations provided in Emerson et.al.,1975 and the calculation
parameters are presented in Appendix E.  The calculated concentration of Un-ionized Ammonia for selected
sampled well was compared to the PWQO criteria of 0.02 mg/L.  Results indicate that none of the monitoring wells
were found to contain a concentration of Un-ionized Ammonia in excess of the PWQO criteria.DRAFT
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Table 4: Summary of Parameters Exceeding the Town of Bradford West Gwillimbury Storm and
Sanitary Sewer By-Law

Parameter → Phenols Total
Chromium

Total
Copper

Total
Manganese

Total
Nickel

Total
Phosphorus

Total
Titanium

Total
Suspended

Solids
Unit → mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Reported
Detection Limit

(RDL) →
0.001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 10

Storm Sewer
Limits → 0.008 0.08 0.05 0.15 0.08 0.40 - 15

Sanitary Sewer
Limits → 1 2 3 5 2 10 5 350

Sample
d

Monitori
ng

Wells

CV1-01 - 0.51 0.31 7.44 0.37 9.74 8.34 62
CV1-04 0.010 <0.020 <0.015 0.055 <0.015 0.07 0.05 62

CR4-04 0.010 - - - - - - 54

Notes: mg/L = milligrams per Litre
Bolded/Shaded = indicates parameter does not meet the Town of Bradford West Gwillimbury Sanitary Sewer Discharge (Bylaw 2013-68)

Bolded = indicates parameter does not meet the Town of Bradford West Gwillimbury Storm Sewer Discharge (Bylaw 2013-68)

Table 5: Summary of Parameters Exceeding PWQO Guidelines

Parameter → pH Total Cobalt Total Copper Total Nickel Total Vanadium Total Iron

Unit → pH Units mg/L mg/L mg/L mg/L mg/L
Reported Detection Limit

(RDL) → NA 0.0005 0.0001 0.0001 0.0001 0.01

PWQO Guideline → 6.5 – 8.5 0.0009 0.005 0.025 0.006 0.3
Sampled

Monitoring
Wells

CR4-11 8.04 <0.0005 0.002 <0.003 <0.002 0.411

CV1-01 8.56 0.149 0.31 0.37 0.64 378

Notes:  mg/L = milligrams per Litre
Bolded = indicates parameter does not meet the PWQO Guidelines

As shown in Table 4, phenols, total chromium, total copper, total manganese, total nickel, total phosphorus, total
titanium and total suspended solids exceed the Town’s Storm Sewer By-Law limits.

As shown in Table 5, pH, total cobalt, total copper, total nickel, total vanadium and total iron exceeded the PWQO
guidelines limits.

Given these exceedances, the use of water treatment prior to the discharge to the Town’s storm sewer system
should be included as part of the dewatering plan.DRAFT
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3. Water Taking Assessment
3.1 Anticipated Dewatering Requirements
According to available design details, and proposed construction elements (which are deepest below grade and
affect dewatering requirements) the dewatering requirements were based on the following:

 Construction drawings for each proposed structure and services, as shown in Appendix A;
 An assumption that the water table at the proposed structure’s construction footprint will be lowered to

the target elevation;
 Dewatering target depths will extend to 1 m below the base of the excavation to ensure dry working

conditions;
 An assumption that the required excavation will extend 1 m beyond the structure plan footprint in all

directions;
 The highest reported water level elevation was considered in the assessment; and,
 The highest hydraulic conductivity between all four (4) monitoring wells was conservatively used.

A summary of the assumptions utilized to calculate dewatering rates are shown below in Table 6.

Table 6: Assumptions for Construction Dewatering Rate Estimates

Construction Type Stations
Excavation
Dimensions

(m)

Ground
Surface

Elevation
(mASL)1

Proposed
Lowest

Excavation
Elevation
(mASL)2

Aquifer
Bottom

Elevation
(mASL)

Highest
Groundwater

Elevation
(mASL)3, 4

Dewatering
Target

Elevation
(mASL)

Hydraulic
Conductivity

(m/s)

BBP/CR4 Underpass
Structure - Future
BBP Westbound

(WB)

9+950 to
10+000 50 X 17 261.1 249.0 246.8 260.1 248.0 2.08 x 10-6

BBP/CR4 Underpass
Structure - Future

BBP Eastbound (EB)

10+000 to
10+050 50 X 17 259.5 249.0 246.8 253.5 248.0 4.88 x 10-7

New Ditch Right (RT)
and Left (LT)

9+900 to
9+950 50 X 3.5 261.3 260.0 256.0 260.11 259.0 2.08 x 10-6

New Ditch RT and
LT

9+950 to
10+000 50 X 3.5 258.1 257.6 253.6 258.00 256.6 2.08 x 10-6

New Ditch RT and
LT

10+000 to
10+050 50 X 3.5 256.0 254.7 250.7 256.00 253.7 2.08 x 10-6

New Ditch RT and
LT

10+050 to
10+100 50 X 3.5 253.7 252.3 248.3 253.54 251.3 4.88 x 10-7

New Ditch RT and
LT

10+100 to
10+150 50 X 3.5 251.1 250.9 246.9 250.19 249.9 8.78 x 10-9

New Ditch RT 10+150 to
10+200 50 X 3.5 251.8 250.9 246.9 250.19 249.9 8.78 x 10-9

New Ditch RT 10+200 to
10+250 50 X 3.5 253.2 250.5 246.5 250.19 249.5 8.78 x 10-9

New Ditch RT 10+250 to
10+300 50 X 3.5 251.6 249.1 245.1 250.19 248.1 8.78 x 10-9

New Ditch RT 10+300 to
10+350

50 X 3.5 250.1 249.0 245.0 250.19 248.0 8.78 x 10-9

Notes: 1 – mASL = metres above mean sea level
2 – Lowest Elevation of Bottom of Excavation in the Area
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3 – Groundwater Level Elevation based on information from near-by well(s)
4 - 256.0 = Estimated Groundwater Level Elevation based on Information from Near-by Well(s) and Lowest Ground
Surface Elevation in the Excavation Area.

3.2 Dewatering Rate Assessment
It is anticipated that temporary (short-term, non-recurring) construction dewatering will be required to remove water
from the construction excavation(s).  Excavation areas will collect water from four (4) potential sources:

 Lateral groundwater seepage through excavation sidewalls;
 Groundwater seepage through the base of excavation;
 Overburden storage; and,
 Direct precipitation.

3.2.1 Groundwater Seepage

The dewatering rate (Q), or the steady-state groundwater inflow from an unconfined aquifer to a fully penetrating
long narrow excavation (in m3/s) where the excavation can be represented as a linear source, is estimated using
the following equation, which includes linear flow to the sides of the excavation and radial flow to the ends of the
long narrow excavation (Powers et al., 2007):

𝑄 =  2 𝑥∗𝜋∗𝐾∗ 𝐻2−ℎ2

2L
+ 𝜋∗𝐾∗ 𝐻2−ℎ2

ln(𝑅𝑜 𝑟𝑤⁄ )
(for a linear source) (1)

Where,  K = hydraulic conductivity (m/s)
H = saturated thickness of the aquifer before dewatering (m)
h = saturated thickness of the aquifer after dewatering (m)
x  =  excavation length
L = distance to a line source of recharge (equivalent to Ro in the absence of a significant recharge

boundary
Ro = radius of influence (m)
rw = equivalent radius of influence (m)

The method used for estimating L and R0 is an empirical relationship developed by Sichardt and Kyrieleis (1930) that
gives L (or R0) as a function of drawdown and hydraulic conductivity (Cashman and Preene, 2013):

𝐿 = 𝑟𝑠 + 1,750(𝐻 − ℎ)√𝐾 (for a long narrow excavation) (2)

For a long-narrow excavation area of length 𝑥 and width 𝑎 where the ratio of length/width, x/a > 1.5 (long, narrow
trench), the equivalent well radius, rs, is determined as an estimate of the distance from the centre of the trench to
the dewatering system.

As the groundwater inflow equation addresses steady-state conditions, it does not account for the volume of water
that is stored in the soils as pore water and would be drained during advanced dewatering or during the excavation
process.  The dewatering volumes estimated using the above methodology are presented in Section 3.2.2.

3.2.2 Total Anticipated Water Taking

The estimated groundwater inflow is summarized in Table 7 and the detailed calculation, including the radius of
influence, is included in Appendix E. To account for variability in aquifer thickness, storage affects, recharge
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events (i.e., precipitation) and variability in hydraulic conductivity, maximum flow is equivalent to three times the
calculated steady-state flow (i.e., Q3 dewatering rate).

Table 7: Dewatering Estimate for Proposed Construction

Construction Type Stations
Steady State Dewatering Rate

‘Q’
(L/d)

‘Q3’ Dewatering
Rate
(L/d)

Radius of Influence
(Ro)
(m)

BBP/CR4
Underpass

Structure - Future
BBP WB

9+950 to 10+000  131,632  394,896 39.1

BBP/CR4
Underpass

Structure - Future
BBP EB

10+000 to 10+050  23,135  69,404 15.2

New Ditch RT and
LT 9+900 to 9+950  20,242  60,726 4.6

New Ditch RT and
LT 9+950 to 10+000  22,913  68,738 5.3

New Ditch RT and
LT 10+000 to 10+050  30,074  90,222 7.6

New Ditch RT and
LT 10+050 to 10+100  11,265  33,795 4.5

New Ditch RT and
LT 10+100 to 10+150  201  602 1.8

New Ditch RT 10+150 to 10+200  201  602 1.8
New Ditch RT 10+200 to 10+250  270  809 1.9
New Ditch RT 10+250 to 10+300  532  1,595 2.1
New Ditch RT 10+300 to 10+350  552  1,655 2.1

Total: 723,044

3.3 Permitting Requirements
Where construction dewatering volumes between 50,000 and 400,000 L/day are expected, filing of the project on
MECP’s EASR system is required in accordance with Ontario Regulation 63/16 (as amended).  Where expected
construction dewatering volumes exceed 400,000 L/day, a PTTW (Category 3) will be required from MECP in
accordance with Section 34 of the Ontario Water Resources Act (RSO, 1990).  Based on the dewatering estimates
provided in Table 7, an EASR is recommended to provide dry working conditions within in the excavations even as
the total dewatering is anticipated to be a maximum for an excavation at 394,896 L per day. It is assumed that the
construction will occur in stages and dewatering volumes will stay well within the limits of an EASR.

Construction dewatering activities have the potential to affect groundwater quantity, resulting in decreases in
baseflow to watercourses, groundwater discharge to wetlands, yield of private water wells and alteration of
groundwater flow patterns.  Where dewatering occurs, local groundwater table elevations will be temporarily
lowered to facilitate construction under dry conditions.  These effects are typically confined to the radius of
influence (Ro) from dewatering activities and are temporary in nature. A detailed assessment of potential ground
settlement associated with dewatering was completed by a qualified geotechnical engineer and is presented in in
Section 5. DRAFT
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4. Dewatering Discharge
It is recommended that dewatering effluent be directed to the local Town sanitary or storm sewer. Any discharge of
water would be subject to the terms and conditions of all required permits obtained by the Contractor based on the
actual conditions encountered during construction. Sewer discharge requires by-law authorization from the Town.
Due to the close proximity of the construction to agricultural drains, it is suggested that the discharge be directed
away from the drains to reduce overland flow and promote infiltration.

If the groundwater pumped for dewatering purposes is to be directed to the natural environment, it is recommended
that water quality testing for Provincial Water Quality Objectives (PWQO) be completed prior to dewatering. Given
the geological material encountered, it is suggested that the dewatering contractor be prepared to potential deal with
treatment for suspended solids prior to discharge to the sanitary sewer.

The results of the baseline water quality sampling completed within the Study Area indicates that dewatering effluent
may not fulfill the water quality requirements under the Town of Bradford West Gwillimbury’s Sewer Use Bylaw 2013-
68 for Storm Sewer Discharge without pre-treatment for the exceeded parameters, as listed in Table 4. It will be the
responsibility of the dewatering contractor to ensure that any discharge to the local Region sewer system occurs in
full compliance with the Town’s Sewer Use By-Law (By-Law 2013-68). The Contractor shall ensure that all control
measures implemented, and all materials collected or trapped by those measures are recovered and properly
disposed of when they are no longer engaging in the activity or discharge to the sanitary sewer. Suggested treatment
options for the dewatering discharge is sedimentation tanks and filtration.

The results described are representative of the condition at the sampled monitoring well at the time of sampling and
do not necessarily reflect conditions that will be present at the time of construction.  Confirmation of local groundwater
levels and groundwater quality is recommended to be completed by the Contractor prior to the outset of project
construction activities.

Prior to discharging any dewatering effluent, the Contractor will be required to ensure that all necessary discharge
permits have been secured and that the water taking plan, discharge plan, a water treatment process and sampling
plan has been designed and implemented in accordance with the terms and conditions of such permits and the
contract documents.
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5. Environmental Considerations
5.1 Groundwater Resources
A search of the MECP WWR database was conducted in the Study Area and within a surrounding 500 m buffer
zone and the results identified 86 existing records, as shown in Figure 4, Table 3, and Appendix D.

According to the database, 68 domestic wells, one (1) livestock wells, and two (2) industrial wells were identified in
the WWR search. Given that there are numerous water wells located within the Study Area or the 500 m buffer
zone, a residential well monitoring program is considered to be required for this project. An initial door-to-door water
well survey was completed by AECOM in 2021.

A search of the MECP PTTW and EASR databases returned zero results within the Study Area.

5.2 Wellhead Protection Areas, Highly Vulnerable and
Significant Groundwater Recharge Areas

Areas that are vulnerable to contamination have been delineated for active municipal wells and are known as
Wellhead Protection Areas (WHPA). A WHPA is the area or capture zone surrounding the wellhead where land use
activities have the greatest potential to affect the quality of groundwater within the aquifer from which the well
derives its source. According to Figure 5, the Study Area lies just outside Wellhead Protection Areas.

A highly vulnerable aquifer (HVA) has a relatively fast path for water to travel from the ground’s surface down to the
aquifer. Generally, the faster the water is able to flow through the ground to an aquifer, the more vulnerable the
area is to contamination. These aquifers typically occur in areas of coarse or sandy soils with a high groundwater
table. All HVAs have a vulnerability score of 6 out of 10. As shown in Figure 5, HVAs are mapped throughout the
Study Area, consideration will have to be made during dewatering to ensure these areas are maintained.

Surface water received from precipitation will percolate or infiltrate into the ground until it reaches the water table.
This occurs in surficial sediments that are permeable and allow for easy movement of water through its pore
spaces.  Areas such as these are known as recharge areas. Significant Groundwater Recharge Areas (SGRAs) are
characterized by high permeable soils at surface, such as sand and/or gravel, which allows water to readily pass
from the ground surface to an aquifer. These areas are considered significant when they aid in maintaining the
water level in an aquifer that provides water for potable means or supplies groundwater to a cold-water ecosystem.
The Study Area is west of mapped SGRAs.

5.3 Ground Settlement
Potential ground settlement/subsidence related to existing pavements, sidewalks, buildings, and other structures /
infrastructure within the possible dewatering radius of influence should be assessed by an experienced
geotechnical engineer (P.Eng.) based on dewatering Ro and magnitude of drawdown required to allow for
construction of the planned construction elements within the Study Area.

It is recommended that these utilities be identified through a subsurface utility engineering survey by a qualified
Professional Engineer. It is further recommended that all buried utilities, existing buildings/roads and other
structures within the dewatering Ro that are planned to remain during and upon completion of construction be
properly inspected / surveyed prior to the commencement of any construction activities (including construction
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dewatering operation) to establish a pre-construction baseline for the completion of post-construction condition
survey or assessment.

The calculation of settlement is based solely on the dewatering process during construction and only a temporary
condition was considered. No other loading conditions, such as construction loads, excavation, or loss of fines, are
considered in the assessment. The settlement during the drawdown of groundwater table is due to the increase in
the effective stress conditions. The dewatering system should be properly designed to prevent any ground loss
during construction.

5.4 Contaminant Migration
The potential sources of contamination within the Study Area include potential spills and de-icing salt usage in
winter seasons along County Road 4 and local roads/streets.

Groundwater dewatering is anticipated to create a groundwater flow towards the dewatering locations within the
radius of influence (ROI), but is not anticipated to cause migration of potential contaminants off-site to the
surrounding areas. Given the limited extent of the ROI (approximately 20 m from the dewatering locations), and
relatively short duration of dewatering (several weeks for each dewatering location), any migration of groundwater
impacts related to salt application and accidental spills, if present, is expected to be minor and contained within the
MTO Right-of-Way.

Given the historical nature of the area (agricultural uses), it is suggested that dewatering discharge be directed to the
natural environment to promote infiltration, assuming water quality samples meet PWQO.

5.5 Water Conservation
Implementation of long-term water conservation measures is not anticipated to be required for this proposed
temporary dewatering water-taking for construction purposes.
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6. Proposed Monitoring and Reporting Programs
6.1 Water-Taking Strategies
Based on the groundwater volumes that potentially need to be managed during Project construction and the
geological material involved, it is recommended that groundwater exclusion measures, such as the use of sheet
pile walls as one example, be considered by the Contractor to minimize the groundwater inflow to the work zone
and/or limiting the length of excavation trench open at any given time.

6.2 Water-Taking Volumes
A daily record of the timing, total volumes, and average rate of water-taking at each excavation location shall be
maintained by the Contractor on a daily basis during completion of the Project.  The flow meter(s) shall be
calibrated prior to use and installed / operated in accordance with manufacturer specifications.

6.3 Groundwater Level Monitoring
Additional monitoring wells are currently being installed as part of the project, monitoring wells monitored to assess
and refine dewatering calculations and assumptions as described in Section 3.2. Should the location of any existing
monitoring wells be in conflict with the location(s) of Project construction or damaged as a result of Project
construction activities, it is recommended that an MECP licenced water well contractor be retained by the Contractor
to decommission those locations in accordance with Ontario Regulation 903 (Wells), as amended.  It is further
recommended that replacement well(s) be installed by a licenced environmental drilling contractor to replace any
decommissioned monitoring wells and/or piezometers.

The monitoring wells monitored during this field program as discussed in Section 2.3.1 can be included in the
monitoring plan.  The proposed frequency of groundwater level measurement within the existing monitoring well
network is as noted in Table 9.

Table 8: Groundwater Level Monitoring Program Details

Dewatering Period Measurement Frequency
Pre-Construction & During

Construction
1st Week Daily

2nd Week to End of 1st Month Weekly
End of 1st Month to Program Completion Bi-Weekly

Post-Construction Monthly monitoring will be obtained for six months after construction has
completed or until baseline conditions are obtained.

The monitoring of surface water is not included as part of the monitoring program described herein.  However, the
monitoring of surface water should be considered prior to, during and post construction should any dewatering
discharge to a local surface water feature be required for any reason.

Where the monitoring completed above identifies a significant amount of water level drawdown (i.e., in excess of
0.3 m at a monitored location more than 92 m [Ro] away from the dewatering area), immediate action should be taken
by the Contractor to assess and potentially modify their dewatering approach / methodology, and/or rate / duration of
pumping, so as to limit the dewatering Ro and alleviate the observed groundwater level impact.
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6.4 Confirmatory Sampling Program
It is recommended that the Contractor pursue permission for sanitary sewer discharge from the Town of Bradford
West Gwillimbury.  The following sections have been prepared outlining proposed requirements for the discharge of
dewatering effluent that should be modified, if required, based on the discharge permit obtained.

6.4.1 Water Quality / Treatment Standards

Dewatering effluent is proposed to meet the following Water Quality Standards prior to discharging into the
municipal storm and/or sanitary sewer systems:

 Town of Bradford West Gwillimbury’s Sewer Use Bylaw (Bylaw 2013-68)

Adequate pre-treatment shall be provided by the Contractor at each dewatering location to achieve compliance with
prior to any off-Site discharge occurring.  Establishing treatment methodology (settling tank and filtration) is the
responsibility of the Contractor and may be further informed by the raw (pumped) water quality and confirmatory
sampling results obtained by the Contractor.

6.4.2 Proposed Confirmatory Sampling Program

Pre-assessment sampling of the water that is planned to be discharged is to be completed by the Contractor and
submitted to an accredited environmental analytical laboratory for quality testing against applicable parameter
concentration limits (e.g., Regional Sewer Use By-laws).  The intent of this sampling is to confirm both the
background (raw) and Contractor’s treated water quality prior to the commencement of any dewatering discharge
activities.

Regular sampling and testing of the discharge by the Contractor will be required during construction to verify that
the effluent quality continues to comply with region’s sewer use by-law limits and permits, as applicable.  The
recommended frequency of confirmatory sample collection is summarized in Table 9.

Table 9: Confirmatory Sampling Frequency*

Dewatering Period Sampling Frequency

1st Week Twice

2nd Week to End of 1st Month Weekly

End of 1st Month to Program Completion Monthly

Notes: *To be modified as appropriate based on the discharge permit received.

A visual inspection must be completed by the Contractor along with the collection of in-field turbidity and
temperature measurements (both untreated and treated effluent discharge streams) on a daily basis during periods
of active discharge for the duration of the dewatering system(s) operation.

In the event that a sample is determined to be ‘unacceptable’ based on the applicable water quality standards, field
turbidity and/or temperature monitoring activities, additional effluent samples must be obtained by the Contractor
immediately upon receipt of the initial laboratory results for verification purposes.

Where the verification sampling is confirmed, immediate action should be taken by the Contractor to assess and
potentially modify their dewatering approach / methodology, rate / duration of pumping, and/or provide
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additional / alternative pre-treatment prior resuming any further discharge.  Prior to resuming any effluent
discharge, a confirmatory sample should be obtained by the Contractor confirming adherence with the applicable
water quality standards.

Where the verification sampling is determined to be anomalous, the confirmatory sampling program is
recommended to resume at the staged sampling frequency outlined in Table 9.

6.4.3 Analytical Testing Suite for Confirmatory Samples

The analytical testing package for confirmatory samples is proposed to comprise a suite of metals, inorganics, volatile
organic carbons (VOCs), and general water chemistry parameters (including TSS and turbidity), inclusive of the
complete parameter list in the Town of Bradford West Gwillimbury’s Sewer Use Bylaw 2013-68.  Confirmatory
Samples shall be submitted to a CALA-accredited environmental analytical laboratory for testing.
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7. Closure
This hydrogeological dewatering assessment was completed for the intended purpose of characterizing the local
physical and groundwater setting, quantifying potential dewatering requirements for construction, assessing
possible impacts to local water wells and groundwater dependant environmental features, and to recommend
appropriate discharge, mitigation and monitoring measures, as required.  This report provides a summary,
interpretation and discussion of the assessment results.

The results of AECOM’s Hydrogeological Investigation were relied upon by AECOM in the completion of this
assessment.  AECOM has assumed that all information provided was factual and accurate.  Judgement has been
used by AECOM in the interpretation of the field information provided.  However, it is recognized that subsurface
physical and chemical characteristics may vary between or beyond borehole locations given the variability
observed in local geological and hydrogeological conditions.  If variability in geologic and/or hydrogeologic
conditions, in comparison to the information presented in this report, is observed at the time of construction,
AECOM should be contacted to review the conditions present and assess the potential implications.
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DATE BY DESCRIPTION

° COUNTY RD. 4

1:200

FOR CONSTRUCTION

° BRADFORD BY-PASS

              N.T.S.

2

1:100
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260

255

250

° N. ABUT. BRGS ° S. ABUT. BRGS
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1
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10600 P
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EQUIRED

VERT. CLEARANCE
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1 

1 

1

1:200

(TYP.)

FILLED WITH LOOSE SAND 

600 DIA. CSP, 3000 LONG, 

310x110 (TYP.)

STEEL H-PILE HP 

2.0% 2.0%DECK SLAB

225 THK.

VERT. CLEARANCE

POINT OF MIN. 
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2.0%
AND WATERPROOFING

90mm ASPHALT 

PARAPET

SEPARATION

EL. 253.08

STA. 15+514.68

FIX.

  WALL

RETAINING 

 JOINT (TYP.)

AND EXPANSION 

° COUNTY RD. 4

ULTIMATE CROSS SECTION

INTERIM CROSS SECTION

(TYP.)

PVC DUCTS 

GIRDER (TYP.)

1600 STEEL BOX 

GIRDER (TYP.)

STEEL BOX 

GENERAL ARRANGEMENT

EL. 262.804

STA. 9+958.000

WP. #1

EL. 260.402

STA. 10+038.000

WP. #3

2:1

2:
1

APPROX.

EXIST. GRADE

(TYP.)

WRAPPED IN GEOTEXTILE 

PERFORATED SUBDRAIN 

150 mm DIA. 

RAISED MEDIAN

FUTURE CONCRETE

TCB 

TCB 

S
H

L
D
.

3250 (S. ABUT.)

3250 (PIER)

4165 (N. ABUT.)

EL. 254.300

EL. 256.500

DURING CONSTRUCTION.

SEE HIGHWAY DRAWINGS FOR DETOUR OF COUNTRY ROAD 4 

UNTIL CONCRETE IN DECK HAS REACHED 25 MPa.

BACKFILL SHALL NOT BE PLACED BEHIND THE ABUTMENTS 

IN ACCORDANCE WITH OPSS 902.

IN HEIGHTS OF THE BACKFILL BE GREATER THAN 500mm, 

APPROXIMATELY THE SAME. AT NO TIME SHALL THE DIFFERENCE 

ABUTMENTS, KEEPING THE HEIGHT OF THE BACKFILL 

BACKFILL SHALL BE PLACED SIMULTANEOUSLY BEHIND 

ADJUST THE REINFORCING STEEL TO SUIT.

IN THE BEARING DESIGN DATA, THE CONTRACTOR SHALL

BEARING THICKNESSES ARE DIFFERENT FROM THOSE GIVEN

FROM THE TOP OF BEARING ELEVATIONS. IF THE ACTUAL

ELEVATIONS BY DEDUCTING THE ACTUAL BEARING THICKNESS

THE CONTRACTOR SHALL ESTABLISH THE BEARING SEAT

ADMINISTRATOR BEFORE PROCEEDING WITH THE WORK.

AND REPORT ANY DISCREPANCIES TO THE CONTRACT 

EXISTING BRIDGE, DIMENSIONS, PROPOSED WORK AND DETAILS 

THE CONTRACTOR SHALL VERIFY THE LOCATION OF THE 

5.

4.

3.

2.

1.

ADVANCED CONTROL

AT THE END OF 

PAVED MEDIAN 

(TYP.)

GRADING APPROX.
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CONTRACT (TYP.)

THE END OF ADVANCED 
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PROPOSED GRADE (TYP.)

PIER SHAFT BELOW 
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(INTERIM)

TCB 

**

NOTE: DIMENSIONS MARKED ** ARE MEASURED ALONG ° OF BEARINGS, OTHER DIMENSIONS ARE PERPENDICULAR TO ° OF COUNTRY ROAD 4.

     CLASS B. 

   - UNLESS SHOWN OTHERWISE TENSION LAP SPLICES SHALL BE

     SS12-1 UNLESS INDICATED OTHERWISE.

     ACCORDANCE WITH THE STRUCTURAL STANDARD DRAWING

     HAVE MINIMUM HOOK DIMENSIONS. ALL HOOKS SHALL BE IN

     MINIMUM BEND DIAMETERS, WHILE STIRRUPS AND TIES SHALL

   - BAR HOOKS SHALL HAVE STANDARD HOOK DIMENSIONS USING

      500 MPa.

      OR DUPLEX 2205 AND HAVE MINIMUM YIELD STRENGTH OF 

   - STAINLESS REINFORCING STEEL BARS SHALL BE TYPE 316LN 

   - BAR MARKS WITH PREFIX `S' DENOTE STAINLESS STEEL BARS.

     OTHERWISE SPECIFIED.

   - REINFORCING STEEL SHALL BE GRADE 400W UNLESS 

3. REINFORCING STEEL:

   UNLESS NOTED OTHERWISE.

ï»¿   REMAINDER...................................................................70

ï»¿           BOTTOM.........................................................40

ï»¿   DECK - TOP................................................................70

ï»¿   FOOTINGS....................................................................100

2. CLEAR COVER TO REINFORCING STEEL:
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MATERIAL PROFILE

DESCRIPTION

Gravelly CLAYEY SAND (SC), trace rootlets
Firm
Brown
Moist

SILTY CLAY (CI) trace sand to SILTY CLAY 
(CI) and sand
Stiff to very stiff
Brown to grey
Moist

- grey below a depth of 3.7 m

SILTY SAND (SM), trace gravel 
Compact to very dense
Grey
Moist
- auger grinding between depths of 5.9 m 
and 6.1 m

SILT (ML) of slight plasticity, trace sand
Very Dense
Grey
Moist

Continued on Next Page
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RECORD OF BOREHOLE:  BH CR4-01 Sheet 1 of 2

CLIENT: AECOM DATE: September 30, 2021 ELEVATION: 262.80 m (CGVD28)
PROJECT: Bradford Bypass COORDINATES: Lat: 44.131693°  Long: -79.569600°
PROJECT NO: 19136074 INCLINATION: 90.0° COORD SYS: Geographical Coordinates
LOCATION: Bradford, Ontario CONTRACTOR:  Walker Drilling HORZ DATUM: NAD83 VERT DATUM: CGVD28

HOLE LOC: Bradford Bypass - County Road 4

DEPTH SCALE: 1:51
HAMMER TYPE:   Automatic

Golder - 1 Metric Global / MTO Auto (Ministry of Transport Ontario) / 2021-11-19

REV:

Pre-draft

LOGGED:   Dipendra Paudel DATE: Sep 30, 2021
CHECKED: ACK DATE: 
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MATERIAL PROFILE

DESCRIPTION

SILT (ML) of slight plasticity, trace sand
Very Dense
Grey
Moist

End of hole at 11.28 m.

End of Borehole
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RECORD OF BOREHOLE:  BH CR4-01 Sheet 2 of 2

CLIENT: AECOM DATE: September 30, 2021 ELEVATION: 262.80 m (CGVD28)
PROJECT: Bradford Bypass COORDINATES: Lat: 44.131693°  Long: -79.569600°
PROJECT NO: 19136074 INCLINATION: 90.0° COORD SYS: Geographical Coordinates
LOCATION: Bradford, Ontario CONTRACTOR:  Walker Drilling HORZ DATUM: NAD83 VERT DATUM: CGVD28

HOLE LOC: Bradford Bypass - County Road 4

DEPTH SCALE: 1:51
HAMMER TYPE:   Automatic

Golder - 1 Metric Global / MTO Auto (Ministry of Transport Ontario) / 2021-11-19

REV:

Pre-draft
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MATERIAL PROFILE

DESCRIPTION

SILT (ML) of slight plasticity, trace gravel, 
trace to some sand, trace rootlets (FILL)
Loose to compact
Brown to grey
Moist

Sandy SILT (ML) of slight plasticity
Compact
Grey
Moist

SILTY SAND (SM), trace gravel
Compact
Brown to grey
Moist to wet

CLAYEY SILT-SILT (CL-ML), trace to some 
sand
Very stiff to hard
Grey
Moist

End of hole at 9.75 m.

End of Borehole
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RECORD OF BOREHOLE:  BH CR4-02 Sheet 1 of 1

CLIENT: AECOM DATE: September 21, 2021 ELEVATION: 259.72 m (CGVD28)
PROJECT: Bradford Bypass COORDINATES: Lat: 44.131759°  Long: -79.569053°
PROJECT NO: 19136074 INCLINATION: 90.0° COORD SYS: Geographical Coordinates
LOCATION: Bradford, Ontario CONTRACTOR:  Walker HORZ DATUM: NAD83 VERT DATUM: CGVD28

HOLE LOC: Bradford Bypass - County Road 4

DEPTH SCALE: 1:51
HAMMER TYPE:   Automatic

Golder - 1 Metric Global / MTO Auto (Ministry of Transport Ontario) / 2021-11-19

REV:

Pre-draft

LOGGED:   Dipendra Paudel DATE: Sep 21, 2021
CHECKED: ACK DATE: 
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MATERIAL PROFILE

DESCRIPTION

SILTY SAND (SM), trace gravel, trace 
rootlets  (FILL)
Loose
Brown
Moist

SILTY CLAY (CI)
Firm to very stiff
Brown
Moist

SILTY SAND (SM)
Very dense
Grey
Moist
- clayey silt pockets between depths of 3.7 
m and 4.4 m

CLAYEY SILT-SILT (CL-ML) to SILT (ML) of 
slight plasticity
Hard
Grey
Moist

Continued on Next Page
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CONSTRUCTION AND 
INSTALLATION DETAILS

0.00 - 7.01 m bgs:
Bentonite

7.01 - 10.67 m bgs:
Sand
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CLIENT: AECOM DATE: September 23, 2021 ELEVATION: 261.18 m (CGVD28)
PROJECT: Bradford Bypass COORDINATES: Lat: 44.131484°  Long: -79.569594°
PROJECT NO: 19136074 INCLINATION: 90.0° COORD SYS: Geographical Coordinates
LOCATION: Bradford, Ontario CONTRACTOR:  Walker HORZ DATUM: NAD83 VERT DATUM: CGVD28

HOLE LOC: Bradford Bypass - County Road 4

DEPTH SCALE: 1:51
HAMMER TYPE:   Automatic

Golder - 1 Metric Global / MTO Auto (Ministry of Transport Ontario) / 2021-11-19
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT-SILT (CL-ML) to SILT (ML) of 
slight plasticity
Hard
Grey
Moist

CLAYEY SILT (CL) to SILTY CLAY (CI)
Hard
Grey
Moist to wet

Continued on Next Page
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CONSTRUCTION AND 
INSTALLATION DETAILS
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CLIENT: AECOM DATE: September 23, 2021 ELEVATION: 261.18 m (CGVD28)
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PROJECT NO: 19136074 INCLINATION: 90.0° COORD SYS: Geographical Coordinates
LOCATION: Bradford, Ontario CONTRACTOR:  Walker HORZ DATUM: NAD83 VERT DATUM: CGVD28

HOLE LOC: Bradford Bypass - County Road 4

DEPTH SCALE: 1:51
HAMMER TYPE:   Automatic

Golder - 1 Metric Global / MTO Auto (Ministry of Transport Ontario) / 2021-11-19
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT (CL) to SILTY CLAY (CI)
Hard
Grey
Moist to wet

Continued on Next Page
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CONSTRUCTION AND 
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DEPTH SCALE: 1:51
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT (CL) to SILTY CLAY (CI)
Hard
Grey
Moist to wet

Continued on Next Page
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT (CL) to SILTY CLAY (CI)
Hard
Grey
Moist to wet

End of hole at 49.38 m.

End of Borehole
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DESCRIPTION

ASPHALT (180mm)
SAND (SP), some gravel (FILL)
Dense
Brown
Dry

CLAYEY SAND (SC), trace gravel (FILL)
Very stiff
Grey
Moist

SAND (SP), trace gravel, trace fines, 
containing silt pockets (FILL)
Compact
Brown
Moist

CLAYEY SAND (SC) to Sandy CLAYEY 
SILT (CL), trace gravel (FILL)
Very stiff
Brown
Moist

Sandy CLAYEY SILT (CL) to CLAYEY SILT 
(CL), trace organics
Loose
Brown
Moist

SILTY SAND (SM), trace gravel
Compact
Grey
Wet
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DESCRIPTION

SILTY SAND (SM), trace gravel
Compact
Grey
Wet
CLAYEY SILT (CL), trace sand
Very stiff to hard
Grey
Wet

End of hole at 18.90 m.

End of Borehole
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT (CL), some sand, trace 
gravel, trace organics (FILL)
Soft
Brown to black
Moist

Sandy Silt (ML) of slight plasticity
Loose to compact
Grey 
Wet

CLAYEY SILT (CL). some sand, trace gravel
Stiff to very stiff
Grey
Moist

SILTY SAND (SM), trace gravel 
Compact
Brown
Wet

CLAYEY SILT-SILT (CL-ML), trace sand
Very stiff to hard
Grey
Wet

Continued on Next Page
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT-SILT (CL-ML), trace sand
Very stiff to hard
Grey
Wet

CLAYEY SILT (CL)
Very stiff to hard
Grey
Moist

Continued on Next Page
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT (CL)
Very stiff to hard
Grey
Moist

Continued on Next Page
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT (CL)
Very stiff to hard
Grey
Moist

Continued on Next Page
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT (CL)
Very stiff to hard
Grey
Moist

End of hole at 49.38 m.

End of Borehole
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MATERIAL PROFILE

DESCRIPTION

SILTY SAND (SM), trace sand, trace 
rootlets, trace gravel
Loose to compact
Dark brown to brown
Moist to wet

CLAYEY SILT (CL), trace sand to sandy, 
trace gravel, (TILL)
Stiff to Very Stiff
Brownish Grey
Moist

SILTY SAND (SM), trace gravel 
Compact
Grey
Moist to Wet

CLAYEY SILT (CL), trace sand, trace gravel
Hard
Grey
Moist
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT (CL), trace sand, trace gravel
Hard
Grey
Moist

Continued on Next Page
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT (CL), trace sand, trace gravel
Hard
Grey
Moist

Continued on Next Page

U
SC

S
C

L

ST
R

AT
A

PL
O

T

ELEV.
-----------
DEPTH

(m)

SAMPLES
Hammer: Automatic

ASTM D1586, Blows per 0.15 m 
 623-N hammer, 0.76-m drop

N
U

M
BE

R
17

18
19

TY
PE

SS
SS

SS

R
EC

 %
10

0
10

0
10

0

BL
O

W
S

11
-1

4-
33

-5
0

16
-2

4-
50

-4
0

29
-2

8-
30

-3
6

N
-V

AL
U

E
47

74
58

WATER CONTENT
SHEAR 

STRENGTH

AD
D

IT
IO

N
AL

LA
B 

TE
ST

IN
G

AD
D

IT
IO

N
AL

O
BS

ER
VA

TI
O

N
S

G
R

O
U

N
D

W
AT

ER
 

O
BS

ER
VA

TI
O

N
S

RECORD OF BOREHOLE:  BH CR4-06 Sheet 3 of 5

CLIENT: AECOM START DATE: October 01, 2021 ELEVATION: 258.20 m (CGVD28)
PROJECT: Bradford Bypass END DATE: October 06, 2021 COORDINATES: Lat: 44.131114°  Long: -79.569432°
PROJECT NO: 19136074 INCLINATION: 90.0° COORD SYS: Geographical Coordinates
LOCATION: Bradford, Ontario CONTRACTOR:  Walker HORZ DATUM: NAD83 VERT DATUM: CGVD28

HOLE LOC: Bradford Bypass - County Road 4

DEPTH SCALE: 1:51
HAMMER TYPE:   Automatic

Golder - 1 Metric Global / MTO Auto (Ministry of Transport Ontario) / 2021-11-19

REV:

Pre-draft

LOGGED:   Dipendra Paudel DATE: Oct 01, 2021
CHECKED: ACK DATE: 

Dra
ft

Plastic & Liquid Limits 
(%)
Water Content (%)

NP       Nonplastic

0 20 40 60 80 10
0

Nat Vane
Rem Vane
Pocket Pen
Q
U

0 10
0

20
0

30
0

40
0

50
0

PRELIM
IN

ARY

DRAFT



DE
PT

H
 (m

)

31

32

33

34

35

36

37

38

39

40

D
R

IL
L 

R
IG

D
 9

0

D
R

IL
L 

M
ET

H
O

D
M

ud
 R

ot
ar

y

MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT (CL), trace sand, trace gravel
Hard
Grey
Moist

Continued on Next Page
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT (CL), trace sand, trace gravel
Hard
Grey
Moist

End of hole at 49.38 m.

End of Borehole
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MATERIAL PROFILE

DESCRIPTION

ASPHALT (100 mm)
SAND (SP), trace fines, trace gravel (FILL)
Compact
Brown
Moist

CLAYEY SILT (CL), some sand, trace gravel 
(FILL)
Stiff
Grey
Moist
SILTY SAND (SM) of slight plasticity, trace 
gravel (FILL)
Compact to Dense
Brown to grey
Moist

Sandy SILT (ML) of slight plasticity, trace 
sand, trace gravel, trace organics
Firm to very stiff
Dark brown to grey
Moist

CLAYEY SILT (CL), trace to some sand, 
trace gravel (TILL)
Firm to Very Stiff
Grey
Moist

CLAYEY SILT (CL), trace to some sand
Very Stiff to Hard
Grey
Moist

Continued on Next Page
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CONSTRUCTION AND 
INSTALLATION DETAILS

0.00 - 0.10 m bgs:
Concrete

0.10 - 7.32 m bgs:
Bentonite

7.32 - 11.28 m bgs:
Sand
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT (CL), trace to some sand
Very Stiff to Hard
Grey
Moist

End of hole at 18.90 m.

End of Borehole
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CONSTRUCTION AND 
INSTALLATION DETAILS

11.28 - 18.90 m bgs:
Bentonite
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT (CL), some sand, trace 
rootlets (FILL)
Soft to firm
Brown
Moist

CLAYEY SILT (CL), trace sand, trace gravel
Soft to stiff
Brown
Moist

CLAYEY SILT (CL), trace sand, trace gravel 
(TILL)
Stiff to Hard
Grey
Moist
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MATERIAL PROFILE

DESCRIPTION
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT (CL), trace sand
Hard
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Moist
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT (CL), trace sand
Hard
Grey
Moist
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT (CL), trace sand
Hard
Grey
Moist

CLAYEY SILT (CL), trace sand, trace gravel
Hard
Grey
Moist

End of hole at 49.38 m.

End of Borehole
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT (CL), some sand, trace 
rootlets
Soft
Brown
Moist

SILTY SAND (SM)
Loose
Brown
Moist

CLAYEY SILT (CL), some sand, trace 
gravel, 
Very Stiff
Brown
Moist

SILTY SAND (SM) 
Compact 
Grey
Moist to Wet

Sandy CLAYEY SILT (CL), trace gravel
Firm to very stiff
Grey
Moist
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MATERIAL PROFILE

DESCRIPTION

Sandy CLAYEY SILT (CL), trace gravel
Firm to very stiff
Grey
Moist
CLAYEY SILT (CL)
Hard
Grey
Moist

Continued on Next Page

U
SC

S
C

L

ST
R

AT
A

PL
O

T

ELEV.
-----------
DEPTH

(m)

246.25
10.21

SAMPLES
Hammer: Automatic

ASTM D1586, Blows per 0.15 m 
 623-N hammer, 0.76-m drop

N
U

M
BE

R
11

12
13

14
15

16

TY
PE

SS
SS

SS
SS

SS
SS

R
EC

 %
75

88
10

0
88

10
0

10
0

BL
O

W
S

12
-1

4-
16

-1
9

13
-1

6-
22

-1
9

24
-2

9-
31

-4
4

24
-4

1-
36

-7
1

15
-1

6-
22

-4
6

14
-1

5-
22

-3
5

N
-V

AL
U

E
30

38
60

77
38

37

WATER CONTENT
SHEAR 

STRENGTH

AD
D

IT
IO

N
AL

LA
B 

TE
ST

IN
G

AD
D

IT
IO

N
AL

O
BS

ER
VA

TI
O

N
S

G
R

O
U

N
D

W
AT

ER
 

O
BS

ER
VA

TI
O

N
S

RECORD OF BOREHOLE:  BH CR4-09 Sheet 2 of 5

CLIENT: AECOM START DATE: October 06, 2021 ELEVATION: 256.46 m (CGVD28)
PROJECT: Bradford Bypass END DATE: October 12, 2021 COORDINATES: Lat: 44.130758°  Long: -79.569369°
PROJECT NO: 19136074 INCLINATION: 90.0° COORD SYS: Geographical Coordinates
LOCATION: Bradford, Ontario CONTRACTOR:  Walker HORZ DATUM: NAD83 VERT DATUM: CGVD28

HOLE LOC: Bradford Bypass - County Road 4

DEPTH SCALE: 1:51
HAMMER TYPE:   Automatic

Golder - 1 Metric Global / MTO Auto (Ministry of Transport Ontario) / 2021-11-19

REV:

Pre-draft

LOGGED:   Dipendra Paudel DATE: Oct 06, 2021
CHECKED: ACK DATE: Oct 21, 2021

Dra
ft

Plastic & Liquid Limits 
(%)
Water Content (%)

NP       Nonplastic

0 20 40 60 80 10
0

Nat Vane
Rem Vane
Pocket Pen
Q
U

0 10
0

20
0

30
0

40
0

50
0

PRELIM
IN

ARY

DRAFT



DE
PT

H
 (m

)

21

22

23

24

25

26

27

28

29

30

D
R

IL
L 

R
IG

D
 9

0

D
R

IL
L 

M
ET

H
O

D
M

ud
 R

ot
ar

y 
- 1

02
-m

m
 H

ol
e 

D
ia

.

MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT (CL)
Hard
Grey
Moist
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT (CL)
Hard
Grey
Moist

Continued on Next Page

U
SC

S
C

L

ST
R

AT
A

PL
O

T

ELEV.
-----------
DEPTH

(m)

SAMPLES
Hammer: Automatic

ASTM D1586, Blows per 0.15 m 
 623-N hammer, 0.76-m drop

N
U

M
BE

R
20

21
22

23

TY
PE

SS
SS

SS
SS

R
EC

 %
10

0
10

0
10

0
10

0

BL
O

W
S

14
-2

0-
29

-3
6

15
-2

2-
29

-3
5

14
-2

1-
25

-2
4

14
-2

1-
25

-2
4

N
-V

AL
U

E
49

51
46

46

WATER CONTENT
SHEAR 

STRENGTH

AD
D

IT
IO

N
AL

LA
B 

TE
ST

IN
G

AD
D

IT
IO

N
AL

O
BS

ER
VA

TI
O

N
S

G
R

O
U

N
D

W
AT

ER
 

O
BS

ER
VA

TI
O

N
S

RECORD OF BOREHOLE:  BH CR4-09 Sheet 4 of 5

CLIENT: AECOM START DATE: October 06, 2021 ELEVATION: 256.46 m (CGVD28)
PROJECT: Bradford Bypass END DATE: October 12, 2021 COORDINATES: Lat: 44.130758°  Long: -79.569369°
PROJECT NO: 19136074 INCLINATION: 90.0° COORD SYS: Geographical Coordinates
LOCATION: Bradford, Ontario CONTRACTOR:  Walker HORZ DATUM: NAD83 VERT DATUM: CGVD28

HOLE LOC: Bradford Bypass - County Road 4

DEPTH SCALE: 1:51
HAMMER TYPE:   Automatic

Golder - 1 Metric Global / MTO Auto (Ministry of Transport Ontario) / 2021-11-19

REV:

Pre-draft

LOGGED:   Dipendra Paudel DATE: Oct 06, 2021
CHECKED: ACK DATE: Oct 21, 2021

Dra
ft

Plastic & Liquid Limits 
(%)
Water Content (%)

NP       Nonplastic

0 20 40 60 80 10
0

Nat Vane
Rem Vane
Pocket Pen
Q
U

0 10
0

20
0

30
0

40
0

50
0

PRELIM
IN

ARY

DRAFT



DE
PT

H
 (m

)

41

42

43

44

45

46

47

48

49

50

D
R

IL
L 

R
IG

D
 9

0

D
R

IL
L 

M
ET

H
O

D
M

ud
 R

ot
ar

y 
- 1

02
-m

m
 H

ol
e 

D
ia

.

MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT (CL)
Hard
Grey
Moist

End of hole at 49.38 m.

End of Borehole
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PROJECT NO: 19136074 INCLINATION: 90.0° COORD SYS: Geographical Coordinates
LOCATION: Bradford, Ontario CONTRACTOR:  Walker HORZ DATUM: NAD83 VERT DATUM: CGVD28

HOLE LOC: Bradford Bypass - County Road 4

DEPTH SCALE: 1:51
HAMMER TYPE:   Automatic

Golder - 1 Metric Global / MTO Auto (Ministry of Transport Ontario) / 2021-11-19

REV:

Pre-draft

LOGGED:   Dipendra Paudel DATE: Oct 06, 2021
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DESCRIPTION

ASPHALT (200 mm)

SAND (SP), trace gravel, trace fines (FILL)
Compact
Brown
Dry to moist

Sandy CLAYEY SILT (CL), trace gravel 
(FILL)
Stiff to very stiff
Brown to grey
Moist

SILT (ML), trace sand
Compact to dense
Grey
Wet

- 7.62 to 8.23 m: no sample recovered

CLAYEY SILT (CL), trace sand, trace gravel 
(TILL)
Very stiff to hard
Brown to brownish grey
Moist

Continued on Next Page
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HOLE LOC: Bradford Bypass - County Road 4

DEPTH SCALE: 1:51
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DESCRIPTION

CLAYEY SILT (CL), trace sand, trace gravel 
(TILL)
Very stiff to hard
Brown to brownish grey
Moist

Sandy CLAYEY SILT (CL), trace gravel 
(TILL)
Hard
Grey
Moist

SILT (ML), trace sand
Dense to very dense
Grey
Wet

End of hole at 18.90 m.

End of Borehole
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PROJECT NO: 19136074 COORD SYS: Geographical Coordinates
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DEPTH SCALE: 1:51
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REV:

Pre-draft

LOGGED:   DP DATE: Jul 13, 2021
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MATERIAL PROFILE

DESCRIPTION

SILTY SAND (SM), trace organics (FILL)
Loose
Brown
Moist

CLAYEY SILT (CL), trace sand, trace gravel
Firm to stiff
Grey to Brown
Moist

-Grey below a depth of 2.3m (Elev. 251.0 m)

SAND (SP), trace gravel
Compact
Grey
Wet
CLAYEY SILT (CL), trace sand, trace gravel 
to CLAYEY SAND (SC), some gravel (TILL)
Dense
Grey
Moist to wet

-Sandy SILT (ML) of slight plasticity 
interlayer

Continued on Next Page
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CONSTRUCTION AND 
INSTALLATION DETAILS

Pipe Stickup: 0.00 m

0.00 - 5.48 m bgs:
Bentonite

5.48 - 9.14 m bgs:
Sand
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT (CL), trace sand, trace gravel 
to CLAYEY SAND (SC), some gravel (TILL)
Dense
Grey
Moist to wet

-Sandy SILT (ML) of slight plasticity 
interlayer

SILT (ML) of slight plasticity, trace sand
Hard
Grey
Moist

CLAYEY SILT-SILT (CL-ML) to CLAYEY 
SILT (CL)
Hard
Grey
Moist

Continued on Next Page
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CONSTRUCTION AND 
INSTALLATION DETAILS

Pipe Stickup: 0.00 m

RECORD OF BOREHOLE:  BH CR4-11 Sheet 2 of 6

CLIENT: AECOM DATE: August 30, 2021 ELEVATION: 253.34 m (CGVD28)
PROJECT: Bradford Bypass COORDINATES: Lat: 44.130896°  Long: -79.568730°
PROJECT NO: 19136074 INCLINATION: 90.0° COORD SYS: Geographical Coordinates
LOCATION: Bradford, Ontario CONTRACTOR:  Walker HORZ DATUM: NAD83 VERT DATUM: CGVD28

HOLE LOC: Bradford Bypass - County Road 4

DEPTH SCALE: 1:51
HAMMER TYPE:   

Golder - 1 Metric Global / MTO Auto (Ministry of Transport Ontario) / 2021-11-19

REV:

Pre-draft

LOGGED:   Dipendra Paudel DATE: Aug 30, 2021
CHECKED: ACK DATE: 

Dra
ft

Plastic & Liquid Limits 
(%)
Water Content (%)

NP       Nonplastic

0 20 40 60 80 10
0

Nat Vane
Rem Vane
Pocket Pen
Q
U

0 10
0

20
0

30
0

40
0

50
0

PRELIM
IN

ARY

DRAFT



DE
PT

H
 (m

)

21

22

23

24

25

26

27

28

29

30

D
R

IL
L 

R
IG

D
 9

0

D
R

IL
L 

M
ET

H
O

D
M

ud
 R

ot
ar

y

MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT-SILT (CL-ML) to CLAYEY 
SILT (CL)
Hard
Grey
Moist

Continued on Next Page

U
SC

S
C

L-
M

L

ST
R

AT
A

PL
O

T

ELEV.
-----------
DEPTH

(m)

SAMPLES
Hammer: 

ASTM D1586, Blows per 0.15 m 
 623-N hammer, 0.76-m drop

N
U

M
BE

R
17

18
19

20
21

22
23

TY
PE

SS
SS

SS
SS

SS
SS

SS

R
EC

 %
10

0
10

0
10

0
10

0
10

0
10

0

BL
O

W
S

11
-1

7-
18

-2
3

13
-1

5-
22

-4
0

18
-3

0-
48

-1
00

15
-1

8-
27

-3
9

18
-2

5-
39

-6
3

14
-1

7-
20

-2
6

15
-1

7-
23

-3
6

N
-V

AL
U

E
35

37
78

45
64

37
40

WATER CONTENT
SHEAR 

STRENGTH

AD
D

IT
IO

N
AL

LA
B 

TE
ST

IN
G

AD
D

IT
IO

N
AL

O
BS

ER
VA

TI
O

N
S

G
R

O
U

N
D

W
AT

ER
 

O
BS

ER
VA

TI
O

N
S

CONSTRUCTION AND 
INSTALLATION DETAILS

Pipe Stickup: 0.00 m
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT-SILT (CL-ML) to CLAYEY 
SILT (CL)
Hard
Grey
Moist

Continued on Next Page
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CONSTRUCTION AND 
INSTALLATION DETAILS

Pipe Stickup: 0.00 m
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT-SILT (CL-ML) to CLAYEY 
SILT (CL)
Hard
Grey
Moist

SILTY SAND (SM)
Very dense
Grey
Moist

CLAYEY SILT (CL), trace sand, trace gravel 
(TILL)
Hard
Grey
Moist

Continued on Next Page
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INSTALLATION DETAILS

Pipe Stickup: 0.00 m
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT (CL), trace sand, trace gravel 
(TILL)
Hard
Grey
Moist

End of hole at 50.90 m.

End of Borehole
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CONSTRUCTION AND 
INSTALLATION DETAILS

Pipe Stickup: 0.00 m

RECORD OF BOREHOLE:  BH CR4-11 Sheet 6 of 6

CLIENT: AECOM DATE: August 30, 2021 ELEVATION: 253.34 m (CGVD28)
PROJECT: Bradford Bypass COORDINATES: Lat: 44.130896°  Long: -79.568730°
PROJECT NO: 19136074 INCLINATION: 90.0° COORD SYS: Geographical Coordinates
LOCATION: Bradford, Ontario CONTRACTOR:  Walker HORZ DATUM: NAD83 VERT DATUM: CGVD28

HOLE LOC: Bradford Bypass - County Road 4

DEPTH SCALE: 1:51
HAMMER TYPE:   

Golder - 1 Metric Global / MTO Auto (Ministry of Transport Ontario) / 2021-11-19

REV:

Pre-draft

LOGGED:   Dipendra Paudel DATE: Aug 30, 2021
CHECKED: ACK DATE: 
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MATERIAL PROFILE

DESCRIPTION

SILTY SAND (SM), trace rootlets, trace 
gravel, 
Loose
Brown
Moist

CLAYEY SILT (CL), trace to some sand, 
trace gravel, (TILL)
Stiff to Hard
Grey
Moist

CLAYEY SILT (CL)
Hard
Grey
Moist to Wet

Continued on Next Page
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Hammer: Automatic
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RECORD OF BOREHOLE:  BH CR4-12 Sheet 1 of 2

CLIENT: AECOM DATE: October 13, 2021 ELEVATION: 255.23 m (CGVD28)
PROJECT: Bradford Bypass COORDINATES: Lat: 44.130596°  Long: -79.569281°
PROJECT NO: 19136074 INCLINATION: 90.0° COORD SYS: Geographical Coordinates
LOCATION: Bradford, Ontario CONTRACTOR:  Walker HORZ DATUM: NAD83 VERT DATUM: CGVD28

HOLE LOC: Bradford Bypass - County Road 4

DEPTH SCALE: 1:51
HAMMER TYPE:   Automatic

Golder - 1 Metric Global / MTO Auto (Ministry of Transport Ontario) / 2021-11-19

REV:

Pre-draft

LOGGED:   Dipendra Paudel DATE: Oct 13, 2021
CHECKED: ACK DATE: 
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT (CL)
Hard
Grey
Moist to Wet

End of hole at 11.28 m.

End of Borehole
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SAMPLES
Hammer: Automatic

ASTM D1586, Blows per 0.15 m 
 623-N hammer, 0.76-m drop
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RECORD OF BOREHOLE:  BH CR4-12 Sheet 2 of 2

CLIENT: AECOM DATE: October 13, 2021 ELEVATION: 255.23 m (CGVD28)
PROJECT: Bradford Bypass COORDINATES: Lat: 44.130596°  Long: -79.569281°
PROJECT NO: 19136074 INCLINATION: 90.0° COORD SYS: Geographical Coordinates
LOCATION: Bradford, Ontario CONTRACTOR:  Walker HORZ DATUM: NAD83 VERT DATUM: CGVD28

HOLE LOC: Bradford Bypass - County Road 4

DEPTH SCALE: 1:51
HAMMER TYPE:   Automatic

Golder - 1 Metric Global / MTO Auto (Ministry of Transport Ontario) / 2021-11-19

REV:

Pre-draft

LOGGED:   Dipendra Paudel DATE: Oct 13, 2021
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DESCRIPTION

SILTY SAND (SM), trace organics, trace 
rootlets (FILL)
Compact
Brown 
Moist

CLAYEY SILT (CL), trace sand, trace gravel
Firm
Brown
Moist

CLAYEY SILT (CL), trace to some sand, 
trace gravel
Very stiff to hard
Brown to grey
Moist

-Grey below a depth of 3.8m below ground 
surface (Elev. 248.7m)

End of hole at 9.75 m.

End of Borehole
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RECORD OF BOREHOLE:  BH CR4-13 Sheet 1 of 1

CLIENT: AECOM DATE: August 27, 2021 ELEVATION: 252.46 m (CGVD28)
PROJECT: Bradford Bypass COORDINATES: Lat: 44.130667°  Long: -79.568660°
PROJECT NO: 19136074 COORD SYS: Geographical Coordinates
LOCATION: Bradford, Ontario CONTRACTOR:  HORZ DATUM: NAD83 VERT DATUM: CGVD28

HOLE LOC: Bradford Bypass - County Road 4

DEPTH SCALE: 1:51
HAMMER TYPE:   

Golder - 1 Metric Global / MTO Auto (Ministry of Transport Ontario) / 2021-11-19

REV:

Pre-draft

LOGGED:   DP DATE: Aug 27, 2021
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MATERIAL PROFILE

DESCRIPTION

ASPHALT (100 mm)
SAND (SP) some gravel to gravelly, trace 
fines (FILL)
Compact
Brown
Moist
SILT (ML) of slight plasticity, some sand to 
SILTY SAND (ML), of slight plasticity, trace 
gravel (FILL)
Loose to compact
Brown to Grey
Moist

SILTY CLAY (CI), trace sand
Firm to very stiff
Brown
Moist

- 4.60 m: Wet sands noted at approximately 
4.6 m, difficult advancement with augers. 
Borehole moved 1.0 m south, obstruction 
encountered at a depth of 0.3 m. Borehole 
moved approximately 2.7 m south of original 
location, sampling resumed at a depth of 
10.7 m.

SILTY SAND (SM)
Loose to very dense
Brown to Grey
Wet

Continued on Next Page
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CONSTRUCTION AND 
INSTALLATION DETAILS

0.00 - 0.10 m bgs:

0.10 - 4.27 m bgs:
Bentonite

4.27 - 7.62 m bgs:
Sand

7.62 - 10.67 m bgs:

RECORD OF BOREHOLE:  BH HF-01 Sheet 1 of 2

CLIENT: AECOM START DATE: July 19, 2021 ELEVATION: 264.43 m (CGVD28)
PROJECT: Bradford Bypass END DATE: July 20, 2021 COORDINATES: Lat: 44.131934°  Long: -79.569230°
PROJECT NO: 19136074 INCLINATION: 90.0° COORD SYS: Geographical Coordinates
LOCATION: Bradford, Ontario CONTRACTOR:  Walker Drilling Ltd. HORZ DATUM: NAD83 VERT DATUM: CGVD28

HOLE LOC: Bradford Bypass - County Road 4

DEPTH SCALE: 1:51
HAMMER TYPE:   Automatic
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MATERIAL PROFILE

DESCRIPTION

SILTY SAND (SM)
Loose to very dense
Brown to Grey
Wet
- 10.21 m: - grey below a depth of 10.2 m

SILT (ML) of slight plasticity, trace sand
Hard
Grey
Wet

End of hole at 15.85 m.

End of Borehole
Note:

1. Borehole moved 1 m south due to flowing 
sands in hollow stem augers at a depth of 4.6 

m.  
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CONSTRUCTION AND 
INSTALLATION DETAILS
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HOLE LOC: Bradford Bypass - County Road 4

DEPTH SCALE: 1:51
HAMMER TYPE:   Automatic
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REV:

Pre-draft
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MATERIAL PROFILE

DESCRIPTION

ASPHALT (200 mm)

Gravelly SAND (SP-SW), trace fines (FILL)
Loose to compact
Brown
Moist

SILTY SAND (SM) of slight plasticity, some 
gravel (FILL)
Loose to dense
Brown
Moist
- trace organics, trace rootlets between a 
depth of 1.0 m and 2.2 m

SILT (ML) of slight plasticity and sand trace 
gravel, trace organics
Compact
Brown
Moist

SILTY CLAY (CI) to sandy CLAYEY SILT-
SILT (CL-ML), trace gravel (TILL)
Stiff to hard
Brown to grey
Moist

- grey below a depth of 8.7 m

Continued on Next Page
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RECORD OF BOREHOLE:  BH HF-02 Sheet 1 of 2

CLIENT: AECOM START DATE: July 06, 2021 ELEVATION: 258.07 m (CGVD28)
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LOCATION: Bradford, Ontario CONTRACTOR:  Walker Drilling Ltd. HORZ DATUM: NAD83 VERT DATUM: CGVD28
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DEPTH SCALE: 1:51
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REV:

Pre-draft

LOGGED:   Matthew Montesano DATE: Jul 06, 2021
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MATERIAL PROFILE

DESCRIPTION

SILTY CLAY (CI) to sandy CLAYEY SILT-
SILT (CL-ML), trace gravel (TILL)
Stiff to hard
Brown to grey
Moist

End of hole at 15.85 m.

End of Borehole
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MATERIAL PROFILE

DESCRIPTION

ASPHALT (200 mm)

SAND (SP), some gravel, trace fines (FILL)
Compact to dense
Brown
Moist

Sandy CLAYEY SILT-SILT (CL-ML), trace to 
some gravel (FILL)
Firm to stiff
Grey
Moist

SILT (ML) of slight plasticity, some sand, 
trace gravel
Firm to very stiff
Brown
Moist

CLAYEY SILT-SILT (CL-ML) to SILTY CLAY 
(CI), trace sand
Hard
Moist
Grey

Continued on Next Page
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT-SILT (CL-ML) to SILTY CLAY 
(CI), trace sand
Hard
Moist
Grey

CLAYEY SILT (CL) trace sand, trace gravel 
(TILL)
Hard
Grey
Moist

CLAYEY SILT (CL)
Hard
Grey
Moist

End of hole at 18.69 m.

End of Borehole
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MATERIAL PROFILE

DESCRIPTION

ASPHALT (180 mm)
SILTY SAND (SM), some gravel (FILL)
Compact
Brown
Moist

SILT (ML), some sand to SILTY SAND (SM) 
some gravel (FILL)
Compact to Dense
Brown
Moist

CLAYEY SILT (CL), trace sand, trace gravel, 
trace organics
Firm
Dark brown
Moist

Sandy CLAYEY SILT (CL), trace gravel to 
gravelly (TILL)
Stiff to hard
Brown to grey
Moist

Continued on Next Page
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MATERIAL PROFILE

DESCRIPTION

Sandy CLAYEY SILT (CL), trace gravel to 
gravelly (TILL)
Stiff to hard
Brown to grey
Moist

CLAYEY SILT-SILT (CL-ML)
Hard
grey
Moist

End of hole at 15.85 m.

End of Borehole
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MATERIAL PROFILE

DESCRIPTION

ASPHALT (100 mm)
SAND (SP) and Gravel, trace fines (FILL)
Dense
Brown
Moist

SILTY SAND (SM) of slight plasticity, some 
gravel (FILL)
Loose to dense
Brown
Moist

CLAYEY SILT (CL), trace sand, trace 
organics
Firm
Dark brown
Moist

CLAYEY SILT (CL), some sand, trace gravel 
to Sandy CLAYEY SILT-SILT (CL-ML), trace 
gravel (TILL)
Very stiff to hard
Brown to grey
Moist

Grey below a depth of 9.1m

Continued on Next Page
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CONSTRUCTION AND 
INSTALLATION DETAILS

0.00 - 0.10 m bgs:

0.10 - 3.96 m bgs:
Bentonite

3.96 - 7.62 m bgs:
Sand
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MATERIAL PROFILE

DESCRIPTION

CLAYEY SILT (CL), some sand, trace gravel 
to Sandy CLAYEY SILT-SILT (CL-ML), trace 
gravel (TILL)
Very stiff to hard
Brown to grey
Moist

Grey below a depth of 9.1m

CLAYEY SILT (CL)
Hard
Grey
Moist

End of hole at 15.65 m.

End of Borehole
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CONSTRUCTION AND 
INSTALLATION DETAILS
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Appendix C
Hydraulic Conductivity Results
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BRADFORD BYPASS (BBP) - CR4-03 - FALLING HEAD TEST

Data Set: C:\...\CR4-03 FHT.aqt
Date: 11/05/21 Time: 16:14:01

PROJECT INFORMATION

Company: AECOM Canada Ltd.
Project: 60636190
Test Well: CR4-03
Test Date: 2021-10-14

AQUIFER DATA

Saturated Thickness: 8.77 m

WELL DATA (CR4-03)

Initial Displacement: 0.5097 m Static Water Column Height: 8.77 m
Total Well Penetration Depth: 10.65 m Screen Length: 3.05 m
Casing Radius: 0.025 m Well Radius: 0.105 m

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr  = 3.614E-6 m/sec Ss  = 9.221E-6 m-1
Kz/Kr = 1.
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BRADFORD BYPASS (BBP) - CR4-03 - RISING HEAD TEST

Data Set: C:\...\CR4-03 RHT.aqt
Date: 11/05/21 Time: 16:19:01

PROJECT INFORMATION

Company: AECOM Canada Ltd.
Project: 60636190
Test Well: CR4-03
Test Date: 2021-10-14

AQUIFER DATA

Saturated Thickness: 8.77 m

WELL DATA (CR4-03)

Initial Displacement: 0.5381 m Static Water Column Height: 8.77 m
Total Well Penetration Depth: 10.65 m Screen Length: 3.05 m
Casing Radius: 0.025 m Well Radius: 0.105 m

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr  = 2.984E-6 m/sec Ss  = 2.343E-5 m-1
Kz/Kr = 1.
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BRADFORD BYPASS (BBP) - CR4-11 - FALLING HEAD TEST

Data Set: C:\...\CR4-11 FHT.aqt
Date: 11/05/21 Time: 16:33:10

PROJECT INFORMATION

Company: AECOM Canada Ltd.
Project: 60636190
Test Well: CR4-11
Test Date: 2021-10-14

AQUIFER DATA

Saturated Thickness: 8.56 m

WELL DATA (CR4-11)

Initial Displacement: 0.5518 m Static Water Column Height: 8.56 m
Total Well Penetration Depth: 9.15 m Screen Length: 3.05 m
Casing Radius: 0.025 m Well Radius: 0.105 m

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr  = 5.379E-7 m/sec Ss  = 9.221E-6 m-1
Kz/Kr = 1.
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BRADFORD BYPASS (BBP) - CR4-11 - RISING HEAD TEST

Data Set: C:\...\CR4-11 RHT.aqt
Date: 11/05/21 Time: 17:30:39

PROJECT INFORMATION

Company: AECOM Canada Ltd.
Project: 60636190
Test Well: CR4-11
Test Date: 2021-10-14

AQUIFER DATA

Saturated Thickness: 8.56 m

WELL DATA (CR4-11)

Initial Displacement: 0.5042 m Static Water Column Height: 8.56 m
Total Well Penetration Depth: 9.15 m Screen Length: 3.05 m
Casing Radius: 0.025 m Well Radius: 0.105 m

SOLUTION

Aquifer Model: Unconfined Solution Method: KGS Model

Kr  = 6.583E-7 m/sec Ss  = 9.221E-6 m-1
Kz/Kr = 1.
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BRADFORD BYPASS (BBP) - CV1-04 - RISING HEAD TEST

Data Set: C:\...\Cv1-04 RHT.aqt
Date: 11/05/21 Time: 17:44:07

PROJECT INFORMATION

Company: AECOM Canada Ltd.
Project: 60636190
Test Well: CV1-04
Test Date: 2021-10-12

AQUIFER DATA

Saturated Thickness: 8.99 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (CV1-04)

Initial Displacement: 7.136 m Static Water Column Height: 8.99 m
Total Well Penetration Depth: 9.15 m Screen Length: 3.05 m
Casing Radius: 0.025 m Well Radius: 0.105 m

SOLUTION

Aquifer Model: Unconfined Solution Method: Hvorslev

K  = 8.78E-9 m/sec y0 = 9.277 m
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BRADFORD BYPASS (BBP) - CV1-01 - RISING HEAD TEST

Data Set: C:\...\Cv1-01 RHT.aqt
Date: 11/29/21 Time: 12:40:15

PROJECT INFORMATION

Company: AECOM Canada Ltd.
Project: 60636190
Test Well: CV1-01
Test Date: 2021-11-23

AQUIFER DATA

Saturated Thickness: 10.58 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (CV1-01)

Initial Displacement: 6.969 m Static Water Column Height: 10.58 m
Total Well Penetration Depth: 10.58 m Screen Length: 3.05 m
Casing Radius: 0.025 m Well Radius: 0.105 m

SOLUTION

Aquifer Model: Unconfined Solution Method: Hvorslev

K  = 5.913E-8 m/sec y0 = 6.721 m
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Appendix D
MECP Water Well Records
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Appendix D - MECP Water Well Table

Borehole ID Well ID Date Completed Depth (m) Static Level (m) Water Kind Easting Northing Well Type Primary Water Use Elevation (masl)
10378191 5700298 1946-09-25 69.80 0.00 614605.4 4886697 Overburden Test Hole 244.952178
10383173 5705288 1961-05-03 17.10 6.10 FRESH 614514.4 4886953 Overburden Domestic 249.987533
10383175 5705290 1962-08-03 5.50 1.80 FRESH 614079.4 4886816 Overburden Domestic 263.168914
10383176 5705291 1963-10-01 7.60 2.40 FRESH 614384.4 4886912 Overburden Domestic 253.783081
10383177 5705292 1964-10-28 12.80 2.40 FRESH 614121.4 4887843 Overburden Livestock 278.39923
10383178 5705293 1966-06-07 8.50 1.80 Not stated 614204.4 4886827 Overburden Domestic 257.866851
10383179 5705294 1967-04-20 10.70 4.90 FRESH 614096.4 4888144 Overburden Domestic 274.560485
10383180 5705295 1966-02-10 10.70 0.00 FRESH 614660.4 4887003 Overburden Domestic 243.286636
10383191 5705306 1961-11-26 14.00 6.10 FRESH 614070.4 4888254 Overburden Domestic 276.080352
10383192 5705307 1966-06-03 14.60 12.20 FRESH 614205.4 4888385 Overburden Domestic 277.993103
10383193 5705308 1963-08-23 14.60 11.30 FRESH 614250.4 4888475 Overburden Domestic 276.566284
10383298 5705413 1968-07-29 9.40 4.30 FRESH 614084.4 4888173 Overburden Domestic 274.96997
10383299 5705414 1968-07-08 9.40 4.30 FRESH 614054.4 4888133 Overburden Domestic 274.258697
10383642 5705763 1968-10-04 13.10 6.10 FRESH 614214.4 4888303 Overburden Domestic 278.428771
10383991 5706117 1968-11-25 8.80 3.40 FRESH 614314.4 4887563 Overburden Domestic 277.73941
10383999 5706125 1968-10-23 8.50 3.70 FRESH 614004.4 4888163 Overburden Domestic 274.669158
10383860 5705984 1968-08-01 8.50 5.50 FRESH 613914.4 4888203 Overburden Domestic 274.592071
10384860 5707014 1969-10-25 15.20 4.60 FRESH 614374.4 4886923 Overburden Domestic 255.273818
10384861 5707015 1969-10-31 15.20 4.30 FRESH 614374.4 4886903 Overburden Domestic 253.379943
10384888 5707042 1969-12-11 17.40 10.40 FRESH 614214.4 4886853 Overburden Domestic 257.740844
10385609 5707770 1970-07-31 11.00 7.30 FRESH 613914.4 4888123 Overburden Domestic 273.208801
10385870 5708033 1971-05-07 11.90 9.40 FRESH 614064.4 4888243 Overburden Domestic 275.899444
10386977 5709152 1972-05-04 8.20 4.30 FRESH 613944.4 4888153 Overburden Domestic 273.983642
10386490 5708661 1971-11-15 13.40 8.50 FRESH 614214.4 4888363 Overburden Domestic 278.184875
10386578 5708749 1971-12-23 10.70 3.70 FRESH 614139.4 4886823 Overburden Domestic 259.871276
10386984 5709159 1972-06-09 13.40 8.50 FRESH 614114.4 4888173 Overburden Domestic 274.980712
10387005 5709180 1972-07-07 11.60 8.50 FRESH 614114.4 4888273 Overburden Domestic 276.700897
10387006 5709181 1972-07-08 10.70 5.50 FRESH 613874.4 4888243 Overburden Domestic 275.076782
10387268 5709446 1972-08-10 15.80 12.80 FRESH 614314.4 4887763 Overburden Domestic 286.523162
10389529 5711738 1974-08-13 12.80 6.70 FRESH 613843.4 4888209 Overburden Domestic 274.273498
10389530 5711739 1974-03-19 15.20 11.00 FRESH 613910.4 4888224 Overburden Domestic 274.939178
10392847 5715129 1978-04-12 50.90 15.80 FRESH 614964.4 4887123 Overburden Domestic 236.41629
10393920 5716219 1979-06-05 16.80 9.10 FRESH 614414.4 4888023 Overburden Industrial 278.885192
10394694 5717000 1980-06-16 13.70 4.60 FRESH 614614.4 4886973 Overburden Domestic 243.404129
10398291 5720665 1985-06-20 15.20 4.60 Not stated 614737.4 4887702 Overburden Domestic 247.345336
10398767 5721141 1986-04-14 108.50 56.70 FRESH 614737.4 4887702 Overburden Domestic 247.345336
10399002 5721377 1986-04-30 22.30 6.10 Not stated 614737.4 4887702 Overburden Domestic 247.345336
10399201 5721577 1986-09-06 15.50 6.10 Not stated 614263 4888247 Overburden Domestic 279.049255
10400640 5723028 1987-08-13 133.20 113.10 FRESH 614247.6 4888431 Overburden Industrial 277.38739
10401635 5724025 1988-09-29 41.80 18.30 FRESH 615060.6 4887113 Overburden Domestic 240.69104
10401832 5724233 1988-09-20 17.10 3.00 Not stated 614762 4888397 Overburden Domestic 265.235351
10402085 5724486 1988-10-24 19.20 9.10 Not stated 614566.6 4888323 Overburden Domestic 272.518707
10402528 5724930 1989-04-01 17.10 9.10 Not stated 614162.6 4888010 Overburden Domestic 274.107177
10402813 5725216 1989-03-10 11.90 3.00 Not stated 613892.6 4888131 Overburden Domestic 273.204589
10402929 5725332 1989-07-19 70.40 36.00 FRESH 614811.6 4888250 Overburden Domestic 255.297363
10403929 5726341 1990-02-22 74.40 28.70 FRESH 614657.6 4888192 Overburden Domestic 268.192138
10403291 5725701 1989-10-03 86.30 53.30 FRESH 614598.6 4888328 Overburden Domestic 271.997344
10403383 5725793 1989-07-20 17.10 6.10 Not stated 614664 4888150 Overburden Domestic 265.445953
10403386 5725796 1989-07-20 17.10 6.10 Not stated 614785 4888265 Overburden Domestic 258.593078
10403662 5726072 1989-12-01 82.60 43.00 FRESH 614685.6 4888220 Overburden Domestic 265.879272
10403705 5726116 1989-12-08 76.80 39.00 FRESH 614719.6 4888225 Overburden Domestic 262.062774
10403747 5726158 1989-03-01 19.50 9.10 Not stated 614628.6 4888219 Overburden Domestic 272.316925
10403748 5726159 1989-12-10 22.60 6.10 Not stated 614559 4888334 Overburden Domestic 272.099731
10403994 5726406 1990-03-30 93.00 54.90 FRESH 614605.6 4888208 Bedrock Domestic 273.796783
10404647 5727068 1990-08-13 79.20 55.80 FRESH 614791 4888320 Overburden Domestic 261.561462
10404681 5727102 1990-04-02 24.40 6.10 Not stated 614314 4888367 Overburden Domestic 278.211944DRAFT



Appendix D - MECP Water Well Table

Borehole ID Well ID Date Completed Depth (m) Static Level (m) Water Kind Easting Northing Well Type Primary Water Use Elevation (masl)
10404684 5727105 1990-03-15 24.40 10.70 Not stated 617370.4 4890193 Overburden Domestic 219.093841
10404752 5727173 1990-08-17 79.20 48.80 FRESH 614746 4888398 Overburden Domestic 265.721771
10405654 5728079 1991-05-20 23.80 7.00 Not stated 614572.6 4888347 Overburden Domestic 271.142883
10406614 5729040 1992-03-13 76.20 42.70 FRESH 614551.6 4887133 Overburden Domestic 249.116653
10407594 5730035 1993-04-08 97.50 58.80 FRESH 614006.6 4888328 Overburden Domestic 276.952239
10408275 5730719 1994-05-05 96.00 59.40 FRESH 614324 4888346 Overburden Domestic 278.438415
10408862 5731308 1994-12-21 86.90 59.40 FRESH 614381.6 4888356 Overburden Domestic 277.603393
10409630 5732097 1995-12-15 61.60 33.50 FRESH 614449 4887195 Overburden Domestic 251.98973
10411546 5734015 1999-01-05 91.40 38.10 FRESH 614160 4886818 Overburden Domestic 259.341186
10411995 5734465 1999-08-23 23.20 11.00 FRESH 614020 4888236 Overburden Domestic 275.405853
10412402 5734872 1999-10-05 92.00 61.30 FRESH 614137 4887505 Overburden Domestic 282.420318
10412403 5734873 1999-09-23 137.80 0.00 614357 4887786 Overburden Not Used 283.443847
10412499 5734969 1999-12-17 92.00 64.60 FRESH 614258 4888304 Overburden Domestic 279.030578
10521883 5736334 2001-08-16 0.00 0.00 614315 4887041 Not Used 256.30429
10521884 5736335 2001-07-16 0.00 0.00 614323 4887066 Not Used 256.215148
11325489 5739993 2005-06-24 0.00 0.00 614419 4886913 Not Used 250.718215

1003174350 7148502 2010-04-29 0.00 0.00 614690 4887031 Not Used 244.543136
1003354618 7153416 2010-10-01 4.60 0.00 614547 4887108 Test Hole 249.310165
1003543217 7166452 2011-03-31 0.00 0.60 Untested 614662 4886980 Not Used 240.113296
1003704553 7178301 2011-12-16 83.80 45.80 FRESH 614664 4888184 Domestic 266.888061
1004892735 7220941 2013-05-09 85.30 48.50 FRESH 614627 4888167 Domestic 270.591094
1005916653 7260179 2015-11-26 0.00 0.00 614500 4888050 Unkown 275.893829
1006865389 7300962 2017-11-07 0.00 0.00 Monitoring
1006916000 7301874 2017-11-09 0.00 0.00 Not Used
1006943715 7302531 2017-10-27 28.70 9.10 Domestic
1007155131 7314497 2018-04-06 0.00 0.00 Unkown
1007798252 7349701 2019-11-04 12.20 0.00 Monitoring and Test Hole
1007798465 7349766 2019-11-05 3.70 0.00 Monitoring and Test Hole
1007798468 7349767 2019-11-05 6.10 0.00 Monitoring and Test Hole
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Appendix E
Groundwater Quality
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Appendix E - Water Qual i ty Summary

21T834435 21T815206 21T815212 21T815210
Nov. 24, 2021 Oct 13, 2021 Oct 13, 2021 Oct 13, 2021

CV1-01  CV1-04  CR4-03  CR4-11

Parameters Units RDL

Town of Bradford
West

Gwillumbrury
Sanitary Sewer

Bylaw

Town of Bradford
West

Gwillumbrury
Storm Sewer

Bylaw PWQO

F1 (C6-C10) µg/L 25 - - - <25 - - <25
F1 (C6 to C10) minus  BTEX µg/L 25 - - - <25 - - <25
Toluene-d8 % Recovery1.00 - - - <100 - - 102
F2 (C10 to C16) µg/L 100 - - - <100 - - <100
F2 (C10 to C16) minus  Naphthalene µg/L 100 - - - <100 - - <100
F3 (C16 to C34) µg/L 100 - - - <100 - - <100
F3 (C16 to C34) minus  PAHs µg/L 100 - - - <100 - - <100
F4 (C34 to C50) µg/L 100 - - - <100 - - <100
Gravimetric Heavy Hydrocarbons µg/L 500 - - - NA - - NA

Naphthalene µg/L 0.20 - - - <0.20 - - <0.20
Acenaphthylene µg/L 0.20 - - - <0.20 - - <0.20
Acenaphthene µg/L 0.20 - - - <0.20 - - <0.20
Fluorene µg/L 0.20 - - - <0.20 - - <0.20
Phenanthrene µg/L 0.10 - - - <0.10 - - <0.10
Anthracene µg/L 0.10 - - - <0.10 - - <0.10
Fluoranthene µg/L 0.20 - - - <0.20 - - <0.20
Pyrene µg/L 0.20 - - - <0.20 - - <0.20
Benzo(a)anthracene µg/L 0.20 - - - <0.20 - - <0.20
Chrysene µg/L 0.10 - - - <0.10 - - <0.10
Benzo(b)fluoranthene µg/L 0.10 - - - <0.10 - - <0.10
Benzo(k)fluoranthene µg/L 0.10 - - - <0.10 - - <0.10
Benzo(a)pyrene µg/L 0.01 - - - <0.01 - - <0.01
Indeno(1,2,3-cd)pyrene µg/L 0.20 - - - <0.20 - - <0.20
Dibenz(a ,h)anthracene µg/L 0.20 - - - <0.20 - - <0.20
Benzo(g,h,i )perylene µg/L 0.20 - - - <0.20 - - <0.20
2-and 1-methyl  Naphthalene µg/L 0.20 - - - <0.20 - - <0.20
Naphthalene-d8 % 1 - - - 78 - - 119
Acridine-d9 % 1 - - - 84 - - 114
Terphenyl -d14 % 1 - - - 88 - - 91
Sediment - - - No - - No

Dichlorodi fluoromethane µg/L 0.20 - - - <0.20 <0.20 <0.20 <0.20
O. Reg. 153(511) - VOCs  (Water)

AGAT Work Order ID#
Sampling Date

Well Location ID

O. Reg. 153(511) - PHCs  F1 - F4 (with PAHs  and VOC) (Wa ter)

O. Reg. 153(511) - PAHs  (Water)
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Appendix E - Water Qual i ty Summary

21T834435 21T815206 21T815212 21T815210
Nov. 24, 2021 Oct 13, 2021 Oct 13, 2021 Oct 13, 2021

CV1-01  CV1-04  CR4-03  CR4-11

Parameters Units RDL

Town of Bradford
West

Gwillumbrury
Sanitary Sewer

Bylaw

Town of Bradford
West

Gwillumbrury
Storm Sewer

Bylaw PWQO

AGAT Work Order ID#
Sampling Date

Well Location ID

Vinyl  Chloride µg/L 0.17 - - - <0.17 <0.17 <0.17 <0.17
Bromomethane µg/L 0.20 - - - <0.20 <0.20 <0.20 <0.20
Trichlorofluoromethane µg/L 0.40 - - - <0.40 <0.40 <0.40 <0.40
Acetone µg/L 1.0 - - - <1.0 <1.0 <1.0 <1.0
1,1-Dichloroethylene µg/L 0.30 - - - <0.30 <0.30 <0.30 <0.30
Methylene Chloride µg/L 0.30 - - - <0.30 <0.30 <0.30 <0.30
trans- 1,2-Dichloroethylene µg/L 0.20 - - - <0.20 <0.20 <0.20 <0.20
Methyl  tert-butyl  ether µg/L 0.20 - - - <0.20 <0.20 <0.20 <0.20
1,1-Dichloroethane µg/L 0.30 - - - <0.30 <0.30 <0.30 <0.30
Methyl  Ethyl  Ketone µg/L 1.0 - - - <1.0 <1.0 <1.0 <1.0
cis - 1,2-Dichloroethylene µg/L 0.20 - - - <0.20 <0.20 <0.20 <0.20
Chloroform µg/L 0.20 - - - <0.20 <0.20 <0.20 <0.20
1,2-Dichloroethane µg/L 0.20 - - - <0.20 <0.20 <0.20 <0.20
1,1,1-Trichloroethane µg/L 0.30 - - - <0.30 <0.30 <0.30 <0.30
Carbon Tetrachloride µg/L 0.20 - - - <0.20 <0.20 <0.20 <0.20
Benzene µg/L 0.20 - - - 0.40 <0.20 <0.20 <0.20
1,2-Dichloropropane µg/L 0.20 - - - <0.20 <0.20 <0.20 <0.20
Trichloroethylene µg/L 0.20 - - - <0.20 <0.20 <0.20 <0.20
Bromodichloromethane µg/L 0.20 - - - <0.20 <0.20 <0.20 <0.20
Methyl  Isobutyl  Ketone µg/L 1.0 - - - <1. <1.0 <1.0 <1.0
1,1,2-Trichloroethane µg/L 0.20 - - - <0.20 <0.20 <0.20 <0.20
Toluene µg/L 0.20 - - - 0.49 0.3 <0.20 <0.20
Dibromochloromethane µg/L 0.10 - - - <0.10 <0.10 <0.10 <0.10
Ethylene Dibromide µg/L 0.10 - - - <0.10 <0.10 <0.10 <0.10
Tetrachloroethylene µg/L 0.20 - - - <0.20 <0.20 <0.20 <0.20
1,1,1,2-Tetrachloroethane µg/L 0.10 - - - <0.10 <0.10 <0.10 <0.10
Chlorobenzene µg/L 0.10 - - - <0.10 <0.10 <0.10 <0.10
Ethylbenzene µg/L 0.10 - - - <0.10 <0.10 <0.10 <0.10
m & p-Xylene µg/L 0.20 - - - <0.20 <0.20 <0.20 <0.20
Bromoform µg/L 0.10 - - - <0.10 <0.10 <0.10 <0.10
Styrene µg/L 0.10 - - - <0.10 <0.10 <0.10 <0.10
1,1,2,2-Tetrachloroethane µg/L 0.10 - - - <0.10 <0.10 <0.10 <0.10
o-Xylene µg/L 0.10 - - - <0.10 <0.10 <0.10 <0.10
1,3-Dichlorobenzene µg/L 0.10 - - - <0.10 <0.10 <0.10 <0.10DRAFT



Appendix E - Water Qual i ty Summary

21T834435 21T815206 21T815212 21T815210
Nov. 24, 2021 Oct 13, 2021 Oct 13, 2021 Oct 13, 2021

CV1-01  CV1-04  CR4-03  CR4-11

Parameters Units RDL

Town of Bradford
West

Gwillumbrury
Sanitary Sewer

Bylaw

Town of Bradford
West

Gwillumbrury
Storm Sewer

Bylaw PWQO

AGAT Work Order ID#
Sampling Date

Well Location ID

1,4-Dichlorobenzene µg/L 0.10 - - - <0.10 <0.10 <0.10 <0.10
1,2-Dichlorobenzene µg/L 0.10 - - - <0.10 <0.10 <0.10 <0.10
1,3-Dichloropropene µg/L 0.30 - - - <0.30 <0.30 <0.30 <0.30
Xylenes  (Tota l ) µg/L 0.20 - - - <0.20 <0.20 <0.20 <0.20
n-Hexane µg/L 0.20 - - - <0.20 <0.20 <0.20 <0.20
Toluene-d8 % Recovery1 - - - 96 102 104 91
4-Bromofluorobenzene % Recovery1 - - - 97 91 98 96

Oi l  and Grease (animal/vegetable)  in watermg/L 0.5 100 - - - 0.64 <0.5 -
Oi l  and Grease (minera l ) in water mg/L 0.5 15 5.2 - - <0.5 <0.5 -
Methylene Chloride µg/L 0.3 2000 - - <0.30 <0.3 <0.3 -
trans-1,3-Dichloropropene µg/L 0.30 140 5.6 - - <0.30 <0.30 -
Methyl  Ethyl  Ketone µg/L 0.9 - - - <1.0 <0.9 <0.9 -
cis - 1,2-Dichloroethylene µg/L 0.2 4000 5.6 - <0.20 <0.2 <0.2 -
Chloroform µg/L 0.2 40 2 - <0.20 <0.2 <0.2 -
Benzene µg/L 0.2 10 2 - 0.4 <0.2 <0.2 -
Trichloroethylene µg/L 0.2 400 8 - <0.20 <0.2 <0.2 -
Toluene µg/L 0.2 270 2 - 0.49 0.3 <0.2 -
Tetrachloroethene µg/L 0.1 1000 4.4 - <0.10 <0.1 <0.1 -
Ethylbenzene µg/L 0.1 160 2 - <0.10 <0.1 <0.1 -
1,1,2,2-Tetrachloroethane µg/L 0.1 1400 17 - <0.10 <0.1 <0.1 -
Styrene µg/L 0.1 - - - <0.10 <0.1 <0.1 -
1,2-Dichlorobenzene µg/L 0.1 50 5.6 - <0.10 <0.1 <0.1 -
1,4-Dichlorobenzene µg/L 0.1 80 6.8 - <0.10 <0.1 <0.1 -
m & p-Xylene µg/L 0.2 - - <0.20 <0.2 <0.2 -
o-Xylene µg/L 0.1 - - <0.10 <0.1 <0.1 -
Xylenes  (Tota l ) µg/L 0.2 1400 4 - <0.20 <0.2 <0.2 -
Toluene-d8 % Recovery1 - - - 102 102 -
4-Bromofluorobenzene % Recovery1 - - - 89 89 -
PCBs µg/L 0.2 1 0.4 - - <0.2 <0.2 -
Decachlorobiphenyl % 1 - - - 91 87 -
Di-n-butyl  phthalate µg/L 0.5 80 15 - - <0.5 <0.5 -
Bis (2-Ethylhexyl )phthalate µg/L 0.5 12 8.8 - - <0.5 <0.5 -
2,4,6-Tribromophenol % 1 - - - 78 75 -

Organics

DRAFT



Appendix E - Water Qual i ty Summary

21T834435 21T815206 21T815212 21T815210
Nov. 24, 2021 Oct 13, 2021 Oct 13, 2021 Oct 13, 2021

CV1-01  CV1-04  CR4-03  CR4-11

Parameters Units RDL

Town of Bradford
West

Gwillumbrury
Sanitary Sewer

Bylaw

Town of Bradford
West

Gwillumbrury
Storm Sewer

Bylaw PWQO

AGAT Work Order ID#
Sampling Date

Well Location ID

2-Fluorophenol % 1 - - - 85 69 -
Chrysene-d12 % 1 - - - 99 93 -
phenol-d6 surrogate % 1 - - - 98 91 -

Dissolved Antimony µg/L 1.0 - - - <1.0 <1.0 <1.0 <1.0
Dissolved Arsenic µg/L 1.0 - - - 4.4 3.2 2.2 2.3
Dissolved Barium µg/L 2.0 - - - 344 48.8 216 162
Dissolved Beryl l ium µg/L 0.50 - - - 1.28 <0.50 <0.50 <0.50
Dissolved Boron µg/L 10.0 - - - 146 193 28.8 60.4
Dissolved Cadmium µg/L 0.20 - - - 0.49 <0.20 <0.20 <0.20
Dissolved Chromium µg/L 2.0 - - - 14.9 <2.0 <2.0 <2.0
Dissolved Cobal t µg/L 0.50 - - - 13.2 <0.50 <0.50 <0.50
Dissolved Copper µg/L 1.0 - - - 24.2 <1.0 <1.0 <1.0
Dissolved Lead µg/L 0.50 - - - 18.5 <0.50 <0.50 0.62
Dissolved Molybdenum µg/L 0.50 - - - 9.28 46 4.55 3.60
Dissolved Nickel µg/L 3.0 - - - 15.9 <3.0 <3.0 <3.0
Dissolved Selenium µg/L 1.0 - - - 2 <1.0 <1.0 <1.0
Dissolved Si lver µg/L 0.20 - - - <0.20 <0.20 <0.20 <0.20
Dissolved Thal l ium µg/L 0.30 - - - <0.30 <0.30 <0.30 <0.30
Dissolved Uranium µg/L 0.50 - - - 12 8.66 0.57 1.60
Dissolved Vanadium µg/L 0.40 - - - 37 2.99 <0.40 3.74
Dissolved Zinc µg/L 5.0 - - - 64.1 <5.0 <5.0 <5.0
Mercury µg/L 0.02 - - - <0.02 <0.02 <0.02 <0.02
Chromium VI µg/L 2.000 - - - <2.000 <2.000 <2.000 <2.000
Cyanide, Free µg/L 2 2 0.02 - <2 <2 <2 <2
Dissolved Sodium µg/L 50 - - - 142000 126000 8640 204000
Chloride µg/L 100 - - - 10600 113000 36500 257000
El ectrical  Conductivi ty uS/cm 2 - - - 634 790 610 1340
pH pH Units NA - - - 8.56 8.15 8.03 8.03

Biochemica l  Oxygen Demand, Carbonaceousmg/L 2.00 300 15 - - <2.00 <2.00 -
pH pH Units NA - - - 8.56 8.16 8.01 -
Tota l  Suspended Sol ids mg/L 10 350 15 - 62 54 -
Fluoride mg/L 0.05 10 - - <0.05 0.21 <0.05 -

O. Reg. 153(511) - Metals  & Inorganics  (Water)

York Region Sanitary Sewer Use By-Law - InorganicsDRAFT



Appendix E - Water Qual i ty Summary

21T834435 21T815206 21T815212 21T815210
Nov. 24, 2021 Oct 13, 2021 Oct 13, 2021 Oct 13, 2021

CV1-01  CV1-04  CR4-03  CR4-11

Parameters Units RDL

Town of Bradford
West

Gwillumbrury
Sanitary Sewer

Bylaw

Town of Bradford
West

Gwillumbrury
Storm Sewer

Bylaw PWQO

AGAT Work Order ID#
Sampling Date

Well Location ID

Sulphate mg/L 0.10 1500 - - <0.05 12.8 33.9 -
Tota l  Cyanide mg/L 0.002 - - - - <0.002 <0.002 -
Phenols mg/L 0.001 - - - 0.01 0.01 -
Tota l  Kjeldahl  Ni trogen mg/L 0.10 100 1 - 0.24 0.22 -
Tota l  Aluminum mg/L 0.010 50 - - - 1.05 0.282 -
Total  Antimony mg/L 0.020 5 - - 0.05 <0.020 <0.020 -
Tota l  Arsenic mg/L 0.015 1 0.02 - <0.15 <0.015 <0.015 -
Tota l  Cadmium mg/L 0.005 0.7 0.008 - <0.005 <0.005 <0.005 -
Tota l  Chromium mg/L 0.020 2 0.08 - 0.51 <0.020 <0.020 -
Tota l  Cobalt mg/L 0.020 5 - - 0.149 <0.020 <0.020 -
Tota l  Copper mg/L 0.015 3 0.05 - 0.31 <0.015 <0.015 -
Tota l  Lead mg/L 0.020 1 0.12 - 0.12 <0.020 <0.020 -
Tota l  Manganese mg/L 0.020 5 0.15 - 7.44 0.055 0.052 -
Total  Mercury mg/L 0.0002 10 0.4 - - <0.0002 <0.0002 -
Tota l  Molybdenum mg/L 0.020 5 - - <0.10 0.032 <0.020 -
Tota l  Nickel mg/L 0.015 2 0.08 - 0.37 <0.015 <0.015 -
Tota l  Phosphorus mg/L 0.02 10 0.4 - 9.74 0.07 0.05 -
Tota l  Selenium mg/L 0.002 1 0.02 - <0.10 0.002 <0.002 -
Tota l  Si lver mg/L 0.020 5 0.12 - <0.0005 <0.020 <0.020 -
Tota l  Tin mg/L 0.025 5 - - <0.10 <0.025 <0.025 -
Tota l  Ti tanium mg/L 0.010 5 - - 8.34 0.05 0.019 -
Tota l  Zinc mg/L 0.020 2 0.04 - <1.00 <0.020 <0.020 -

Tota l  Nonylphenol mg/L 0.001 20 - - - <0.001 <0.001 -
NP1EO mg/L 0.001 - - - - <0.001 <0.001 -
NP2EO mg/L 0.0003 - - - - <0.0003 <0.0003 -
Tota l  Nonylphenol  Ethoxylates mg/L 0.001 200 - - - <0.001 <0.001 -

Gamma-Hexachlorocyclohexane ug/L 0.01 - - - <0.01 - - <0.01
Heptachlor ug/L 0.01 - - - <0.01 - - <0.01
Aldrin ug/L 0.01 - - - <0.01 - - <0.01
Heptachlor Epoxide ug/L 0.01 - - - <0.01 - - <0.01
Endosul fan I µg/L 0.05 - - - <0.05 - - <0.05
Endosul fan II µg/L 0.05 - - - <0.05 - - <0.05

Nonylphenol  and Nonylphenol  Ethoxylates  (Ontario, mg/L)

O. Reg. 153(511) - OC Pesticides  + PCBs  (Water)DRAFT



Appendix E - Water Qual i ty Summary

21T834435 21T815206 21T815212 21T815210
Nov. 24, 2021 Oct 13, 2021 Oct 13, 2021 Oct 13, 2021

CV1-01  CV1-04  CR4-03  CR4-11

Parameters Units RDL

Town of Bradford
West

Gwillumbrury
Sanitary Sewer

Bylaw

Town of Bradford
West

Gwillumbrury
Storm Sewer

Bylaw PWQO

AGAT Work Order ID#
Sampling Date

Well Location ID

Endosul fan ug/L 0.05 - - - <0.05 - - <0.05
alpha - chlordane µg/L 0.1 - - - <0.1 - - <0.1
gamma-Chlordane µg/L 0.2 - - - <0.2 - - <0.2
Chlordane ug/L 0.04 - - - <0.04 - - <0.04
op'-DDE µg/L 0.01 - - - <0.01 - - <0.01
pp'-DDE µg/L 0.01 - - - <0.01 - - <0.01
DDE ug/L 0.01 - - - <0.01 - - <0.01
op'-DDD µg/L 0.05 - - - <0.05 - - <0.05
pp'-DDD µg/L 0.05 - - - <0.05 - - <0.05
DDD ug/L 0.05 - - - <0.05 - - <0.05
op'-DDT µg/L 0.04 - - - <0.04 - - <0.04
pp'-DDT µg/L 0.05 - - - <0.05 - - <0.05
DDT ug/L 0.04 - - - <0.04 - - <0.04
Dieldrin ug/L 0.02 - - - <0.02 - - <0.02
Endrin ug/L 0.05 - - - <0.05 - - <0.05
Methoxychlor ug/L 0.04 - - - <0.04 - - <0.04
Hexachlorobenzene ug/L 0.01 - - - <0.01 - - <0.01
Hexachlorobutadiene ug/L 0.01 - - - <0.01 - - <0.01
Hexachloroethane ug/L 0.01 - - - <0.01 - - <0.01
Aroclor 1242 ug/L 0.1 - - - <0.1 - - <0.1
Aroclor 1248 ug/L 0.1 - - - <0.1 - - <0.1
Aroclor 1254 ug/L 0.1 - - - <0.1 - - <0.1
Aroclor 1260 ug/L 0.1 - - - <0.1 - - <0.1
Polychlorinated Biphenyls ug/L 0.1 - - - - - - <0.1
TCMX % 1 - - - 83 - - 72
Decachlorobiphenyl % - - - 99 - - 91

Phorate µg/L 0.5 - - - <0.5 - - <0.5
Dimethoate µg/L 2.5 - - - <2.5 - - <2.5
Terbufos µg/L 0.5 - - - <0.5 - - <0.5
Diazinon µg/L 1 - - - <1 - - <1
Malathion µg/L 5 - - - <5 - - <5
Chlorpyri fos µg/L 1 - - - <1 - - <1
Parathion µg/L 1 - - - <1 - - <1

OP Pesticides  (Water) DRAFT



Appendix E - Water Qual i ty Summary

21T834435 21T815206 21T815212 21T815210
Nov. 24, 2021 Oct 13, 2021 Oct 13, 2021 Oct 13, 2021

CV1-01  CV1-04  CR4-03  CR4-11

Parameters Units RDL

Town of Bradford
West

Gwillumbrury
Sanitary Sewer

Bylaw

Town of Bradford
West

Gwillumbrury
Storm Sewer

Bylaw PWQO

AGAT Work Order ID#
Sampling Date

Well Location ID

Azinphos-methyl µg/L 2 - - - <2 - - <2
Triphenyl  phosphate (surr) % 1 - - - 78 - - 108

El ectrical  Conductivi ty µS/cm 2 - - 641 - - 1180
pH pH Units NA - - 6.5-8.5 8.56 - - 8.04
Saturation pH (Ca lculated) - - 5.14 - - 7.16
Langel ier Index (Ca lculated) - - 3.42 - - 0.88
Hardness  (as  CaCO3) (Ca lculated) mg/L 0.5 - - 3230 - - 203
Tota l  Dissolved Sol ids mg/L 10 - - 724 - - 596
Alka l ini ty (as  CaCO3) mg/L 5 - - 1730 - - 265
Bicarbonate (as  CaCO3) mg/L 5 - - 1700 - - 265
Carbonate (as  CaCO3) mg/L 5 - - 31 - - <5
Hydroxide (as  CaCO3) mg/L 5 - - <5 - - <5
Fluoride mg/L 0.05 - - <0.05 - - <0.05
Chloride mg/L 0.12 - - 10.8 - - 219
Nitrate as  N mg/L 0.05 - - <0.05 - - <0.05
Nitri te as  N mg/L 0.05 - - <0.05 - - <0.05
Bromide mg/L 0.05 - - <0.05 - - <0.05
Sulphate mg/L 0.10 - - 28.5 - - 8.2
Ortho Phosphate as  P mg/L 0.10 - - <0.10 - - <0.10
Ammonia  as  N mg/L 0.02 - - 0.11 - - 0.36
Ammonia-Un-ionized (Ca lculated) mg/L 0.000002 - - 0.02 0.0172 - - 0.0231
Tota l  Phosphorus mg/L 0.02 - - * 9.74 - - 0.07
Tota l  Organic Carbon mg/L 0.5 - - 64.1 - - 38.6
True Colour TCU 5 - - 221 - - <5
Turbidi ty NTU 0.5 - - 20300 - - 13.3
Tota l  Ca lcium mg/L 0.16 - - 1080 - - 42
Tota l  Magnes ium mg/L 0.17 - - 130 - - 23.8
Tota l  Potass ium mg/L 0.58 - - 47.3 - - 2.33
Tota l  Sodium mg/L 0.22 - - 182 - - 153
Aluminum-dissolved mg/L 0.004 - - * 1.45 - - 0.004
Total  Antimony mg/L 0.001 - - 0.020 <0.05 - - <0.001
Tota l  Arsenic mg/L 0.003 - - 0.1 <0.15 - - 0.003
Tota l  Barium mg/L 0.002 - - 2.29 - - 0.128

Water Qual i ty Assessment - PWQO (mg/L)

DRAFT



Appendix E - Water Qual i ty Summary

21T834435 21T815206 21T815212 21T815210
Nov. 24, 2021 Oct 13, 2021 Oct 13, 2021 Oct 13, 2021

CV1-01  CV1-04  CR4-03  CR4-11

Parameters Units RDL

Town of Bradford
West

Gwillumbrury
Sanitary Sewer

Bylaw

Town of Bradford
West

Gwillumbrury
Storm Sewer

Bylaw PWQO

AGAT Work Order ID#
Sampling Date

Well Location ID

Tota l  Beryl l ium mg/L 0.001 - - * <0.05 - - <0.001
Tota l  Boron mg/L 0.010 - - 0.2 <0.50 - - 0.048
Tota l  Cadmium mg/L 0.0001 - - 0.0002 <0.005 - - <0.0001
Tota l  Chromium mg/L 0.003 - - 0.51 - - <0.003
Tota l  Cobalt mg/L 0.0005 - - 0.0009 0.149 - - <0.0005
Tota l  Copper mg/L 0.001 - - 0.005 0.31 - - 0.002
Tota l  Iron mg/L 0.010 - - 0.3 378 - - 0.411
Tota l  Lead mg/L 0.001 - - * 0.12 - - <0.001
Tota l  Manganese mg/L 0.002 - - 7.44 - - 0.031
Dissolved Mercury mg/L 0.0001 - - 0.0002 <0.0001 - - <0.0001
Tota l  Molybdenum mg/L 0.002 - - 0.040 <0.10 - - 0.004
Tota l  Nickel mg/L 0.003 - - 0.025 0.37 - - <0.003
Tota l  Selenium mg/L 0.002 - - 0.1 <0.10 - - 0.003
Tota l  Si lver mg/L 0.0001 - - 0.0001 <0.005 - - <0.0001
Total  Strontium mg/L 0.005 - - 2.29 - - 0.647
Tota l  Thal l ium mg/L 0.0003 - - 0.0003 <0.015 - - <0.0003
Tota l  Tin mg/L 0.002 - - <0.10 - - 0.003
Tota l  Ti tanium mg/L 0.010 - - 8.34 - - 0.019
Total  Tungsten mg/L 0.010 - - 0.030 <0.50 - - <0.010
Tota l  Uranium mg/L 0.002 - - 0.005 <0.10 - - <0.002
Tota l  Vanadium mg/L 0.002 - - 0.006 0.64 - - <0.002
Tota l  Zinc mg/L 0.020 - - 0.030 <1.00 - - <0.020
Tota l  Zi rconium mg/L 0.004 - - 0.004 <0.20 - - <0.004

Comments: RDL - Reported Detection Limi t;     G / S - Guidel ine / Standard

DRAFT



Total Ammonia From
Laboratory Certificate

of Analysis (mg/L)

Ammonia Un-ionized
(Calculated) (mg/L)

0.02*2 0.02*3

CR4-11 October 13, 2021 15.80 7.73 0.36 288.96 9.54 0.015336 0.0055
CV1-01 November 24, 2021 8.86 8.13 282.02 9.77 0.022393 0.0000

Notes:
*1 Water Temperature and pH values were obtained at the time of sample collection.
*2-Laboratory Reporting Detection Limit (RDL) for Total Ammonia = 0.02 mg/L.
*3-PWQO Threshold for Un-Ionized Ammonia = 0.02 mg/L.

Well ID
pH

(Field)*1Sampling Date
Water

Temperature oC
(Field)*1

Ambient Water
Temperature in

Kelvin (T)
pKa f

Calculated Un-Ionized Ammonia Concentration in Sampled Monitoring Wells

DRAFT



CLIENT NAME: AECOM CANADA LTD
105 Commerce Valley Drive West 7th Floor
MARKHAM, ON   L3T7W3    
(905) 886-7022

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Neli Popnikolova, Senior ChemistTRACE ORGANICS REVIEWED BY:

Marc Paquet, Chimiste, AGAT QuébecULTRA TRACE REVIEWED BY:

Jacky Zhu, Spectroscopy TechnicianWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 21

Oct 21, 2021

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*Notes

Disclaimer:
· All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may 

incorporate modifications from the specified reference methods to improve performance.
· All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may 

be exempt, please contact your Client Project Manager for details.
· AGAT’s liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other 

third party. Unless expressly agreed otherwise in writing, AGAT’s liability is limited to the actual cost of the specific analysis or analyses included in the 
services.

· This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
· The test results reported herewith relate only to the samples as received by the laboratory.
· Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of 

merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines 
contained in this document.

· All reportable information as specified by ISO/IEC 17025:2017 is available from AGAT Laboratories upon request.

21T815206AGAT WORK ORDER:

ATTENTION TO: Dhwanish Parikh

PROJECT: 60636190

Laboratories (V1) Page 1 of 21

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

DRAFT



CV1-04SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
12:15

DATE SAMPLED:

3086571G / S RDLUnitParameter

<0.20Dichlorodifluoromethane 0.20590µg/L

<0.17Vinyl Chloride 0.170.5µg/L

<0.20Bromomethane 0.200.89µg/L

<0.40Trichlorofluoromethane 0.40150µg/L

<1.0Acetone 1.02700µg/L

<0.301,1-Dichloroethylene 0.300.5µg/L

<0.30Methylene Chloride 0.305µg/L

<0.20trans- 1,2-Dichloroethylene 0.201.6µg/L

<0.20Methyl tert-butyl ether 0.2015µg/L

<0.301,1-Dichloroethane 0.300.5µg/L

<1.0Methyl Ethyl Ketone 1.0400µg/L

<0.20cis- 1,2-Dichloroethylene 0.201.6µg/L

<0.20Chloroform 0.202µg/L

<0.201,2-Dichloroethane 0.200.5µg/L

<0.301,1,1-Trichloroethane 0.300.5µg/L

<0.20Carbon Tetrachloride 0.200.2µg/L

<0.20Benzene 0.200.5µg/L

<0.201,2-Dichloropropane 0.200.5µg/L

<0.20Trichloroethylene 0.200.5µg/L

<0.20Bromodichloromethane 0.202µg/L

<1.0Methyl Isobutyl Ketone 1.0640µg/L

<0.201,1,2-Trichloroethane 0.200.5µg/L

0.30Toluene 0.200.8µg/L

<0.10Dibromochloromethane 0.102µg/L

<0.10Ethylene Dibromide 0.100.2µg/L

<0.20Tetrachloroethylene 0.200.5µg/L

<0.101,1,1,2-Tetrachloroethane 0.101.1µg/L

<0.10Chlorobenzene 0.100.5µg/L

<0.10Ethylbenzene 0.100.5µg/L

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815206

DATE REPORTED: 2021-10-21

PROJECT: 60636190

O. Reg. 153(511) - VOCs (Water)

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 21DRAFT



CV1-04SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
12:15

DATE SAMPLED:

3086571G / S RDLUnitParameter

<0.20m & p-Xylene 0.20µg/L

<0.10Bromoform 0.105µg/L

<0.10Styrene 0.100.5µg/L

<0.101,1,2,2-Tetrachloroethane 0.100.5µg/L

<0.10o-Xylene 0.10µg/L

<0.101,3-Dichlorobenzene 0.100.5µg/L

<0.101,4-Dichlorobenzene 0.100.5µg/L

<0.101,2-Dichlorobenzene 0.100.5µg/L

<0.301,3-Dichloropropene 0.300.5µg/L

<0.20Xylenes (Total) 0.2072µg/L

<0.20n-Hexane 0.205µg/L

Acceptable LimitsUnitSurrogate

102Toluene-d8 % Recovery 50-140

914-Bromofluorobenzene % Recovery 50-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Table 1: Full Depth Background Site Condition Standards - Ground Water - All Types of Property Uses
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

3086571 Xylenes total is a calculated parameter. The calculated value is the sum of m&p-Xylene and o-Xylene.
1,3-Dichloropropene total is a calculated parameter. The calculated value is the sum of Cis-1,3-Dichloropropene and Trans-1,3-Dichloropropene. 
The calculated parameter is non-accredited. The parameters that are components of the calculation are accredited.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815206

DATE REPORTED: 2021-10-21

PROJECT: 60636190

O. Reg. 153(511) - VOCs (Water)

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 21DRAFT



CV1-04SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
11:45

DATE SAMPLED:

3086564G / S: A RDLUnit G / S: BParameter

0.64[<A]
Oil and Grease (animal/vegetable)  
in water

0.5150mg/L

<0.5[<A]Oil and Grease (mineral) in water 0.515mg/L

<0.3[<B]Methylene Chloride 0.32000µg/L 5.2

<0.30[<B]trans-1,3-Dichloropropene 0.30140µg/L 5.6

<0.9[<A]Methyl Ethyl Ketone 0.98000µg/L

<0.2[<B]cis- 1,2-Dichloroethylene 0.24000µg/L 5.6

<0.2[<B]Chloroform 0.240µg/L 2.0

<0.2[<B]Benzene 0.210µg/L 2.0

<0.2[<B]Trichloroethylene 0.2400µg/L 8.0

0.3[<B]Toluene 0.2270µg/L 2.0

<0.1[<B]Tetrachloroethene 0.11000µg/L 4.4

<0.1[<B]Ethylbenzene 0.1160µg/L 2.0

<0.1[<B]1,1,2,2-Tetrachloroethane 0.11400µg/L 17.0

<0.1[<A]Styrene 0.1200µg/L

<0.1[<B]1,2-Dichlorobenzene 0.150µg/L 5.6

<0.1[<B]1,4-Dichlorobenzene 0.180µg/L 6.8

<0.2m & p-Xylene 0.2µg/L

<0.1o-Xylene 0.1µg/L

<0.2[<B]Xylenes (Total) 0.21400µg/L 4.4

<0.2[<B]PCBs 0.21µg/L 0.4

<0.5[<B]Di-n-butyl phthalate 0.580µg/L 15.0

<0.5[<B]Bis(2-Ethylhexyl)phthalate 0.512µg/L 8.8

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815206

DATE REPORTED: 2021-10-21

PROJECT: 60636190

York Region Sanitary - Organics

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 21DRAFT



CV1-04SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
11:45

DATE SAMPLED:

Acceptable Limits 3086564UnitSurrogate

102Toluene-d8 % Recovery 50-140

894-Bromofluorobenzene % Recovery 50-140

91Decachlorobiphenyl % 50-140

782,4,6-Tribromophenol % 50-140

852-Fluorophenol % 50-140

99Chrysene-d12 % 50-140

98phenol-d6 surrogate % 50-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: A Refers to The Regional Municipality of York - Limits for Sanitary Sewer Discharge [BY-LAW NO.2011-56], B Refers to The Regional 
Municipality of York - Limits for Storm Sewer Discharge [BY-LAW NO.2011-56]
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

3086564 Oil and Grease animal/vegetable is a calculated parameter. The calculated value is the difference between Total O&G and Mineral O&G.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815206

DATE REPORTED: 2021-10-21

PROJECT: 60636190

York Region Sanitary - Organics

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 5 of 21DRAFT



CV1-04SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
11:45

DATE SAMPLED:

3086564G / S RDLUnitParameter

<0.001Total Nonylphenol 0.0010.020mg/L

<0.001NP1EO 0.001mg/L

<0.0003NP2EO 0.0003mg/L

<0.001Total Nonylphenol Ethoxylates 0.0010.200mg/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to The Regional Municipality of York - Limits for Sanitary Sewer Discharge [BY-LAW NO.2011-56]
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

Analysis performed at AGAT Montréal (unless marked by *)

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815206

DATE REPORTED: 2021-10-21

PROJECT: 60636190

Nonylphenol and Nonylphenol Ethoxylates (Ontario, mg/L)

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 6 of 21DRAFT



CV1-04SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
11:45

DATE SAMPLED:

3086564G / S: A RDLUnit G / S: BParameter

<2.00[<B]
Biochemical Oxygen Demand, 
Carbonaceous

2.00300mg/L 15

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: A Refers to The Regional Municipality of York - Limits for Sanitary Sewer Discharge [BY-LAW NO.2011-56], B Refers to The Regional 
Municipality of York - Limits for Storm Sewer Discharge [BY-LAW NO.2011-56]
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

Analysis performed at AGAT Halifax (unless marked by *)

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815206

DATE REPORTED: 2021-10-21

PROJECT: 60636190

CBOD5

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 7 of 21DRAFT



CV1-04SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
12:15

DATE SAMPLED:

3086571G / S RDLUnitParameter

<1.0Dissolved Antimony 1.01.5µg/L

3.2Dissolved Arsenic 1.013µg/L

48.8Dissolved Barium 2.0610µg/L

<0.50Dissolved Beryllium 0.500.5µg/L

193Dissolved Boron 10.01700µg/L

<0.20Dissolved Cadmium 0.200.5µg/L

<2.0Dissolved Chromium 2.011µg/L

<0.50Dissolved Cobalt 0.503.8µg/L

<1.0Dissolved Copper 1.05µg/L

<0.50Dissolved Lead 0.501.9µg/L

46.0Dissolved Molybdenum 0.5023µg/L

<3.0Dissolved Nickel 3.014µg/L

<1.0Dissolved Selenium 1.05µg/L

<0.20Dissolved Silver 0.200.3µg/L

<0.30Dissolved Thallium 0.300.5µg/L

8.66Dissolved Uranium 0.508.9µg/L

2.99Dissolved Vanadium 0.403.9µg/L

<5.0Dissolved Zinc 5.0160µg/L

<0.02Mercury 0.020.1µg/L

<2.000Chromium VI 2.00025µg/L

<2Cyanide, Free 25µg/L

126000Dissolved Sodium 50490000µg/L

113000Chloride 100790000µg/L

790Electrical Conductivity 2NAuS/cm

8.15pH NApH Units

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Table 1: Full Depth Background Site Condition Standards - Ground Water - All Types of Property Uses
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

3086571 Metals analysis completed on a filtered sample.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815206

DATE REPORTED: 2021-10-21

PROJECT: 60636190

O. Reg. 153(511) - Metals & Inorganics (Water)

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 8 of 21DRAFT



CV1-04SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
11:45

DATE SAMPLED:

3086564G / S: A RDLUnit G / S: BParameter

8.16pH NA6.0-10.5pH Units 6.0-9.0

62[B-A]Total Suspended Solids 10350mg/L 15

0.21[<A]Fluoride 0.0510mg/L

12.8[<A]Sulphate 0.101500mg/L

<0.002[<B]Total Cyanide 0.0022mg/L 0.02

0.010[B-A]Phenols 0.0011mg/L 0.008

0.24[<B]Total Kjeldahl Nitrogen 0.10100mg/L 1

1.05[<A]Total Aluminum 0.01050mg/L

<0.020[<A]Total Antimony 0.0205mg/L

<0.015[<B]Total Arsenic 0.0151mg/L 0.020

<0.005[<B]Total Cadmium 0.0050.7mg/L 0.008

<0.020[<B]Total Chromium 0.0202mg/L 0.080

<0.020[<A]Total Cobalt 0.0205mg/L

<0.015[<B]Total Copper 0.0153mg/L 0.050

<0.020[<B]Total Lead 0.0201mg/L 0.120

0.055[<B]Total Manganese 0.0205mg/L 0.150

<0.0002[<B]Total Mercury 0.00020.01mg/L 0.0004

0.032[<A]Total Molybdenum 0.0205mg/L

<0.015[<B]Total Nickel 0.0152mg/L 0.080

0.07[<B]Total Phosphorus 0.0210mg/L 0.400

0.002[<B]Total Selenium 0.0021mg/L 0.020

<0.020[<B]Total Silver 0.0205mg/L 0.120

<0.025[<A]Total Tin 0.0255mg/L

0.050[<A]Total Titanium 0.0105mg/L

<0.020[<B]Total Zinc 0.0202mg/L 0.040

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: A Refers to The Regional Municipality of York - Limits for Sanitary Sewer Discharge [BY-LAW NO.2011-56], B Refers to The Regional 
Municipality of York - Limits for Storm Sewer Discharge [BY-LAW NO.2011-56]
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815206

DATE REPORTED: 2021-10-21

PROJECT: 60636190

York Region Sanitary Sewer Use By-Law - Inorganics

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 9 of 21DRAFT



3086564 ON York SM York Region Sanitary Sewer Use By-Law - Inorganics Phenols 0.008 0.010CV1-04 mg/L

3086564 ON York SM York Region Sanitary Sewer Use By-Law - Inorganics Total Suspended Solids 15 62CV1-04 mg/L

3086571 ON T1 GW O. Reg. 153(511) - Metals & Inorganics (Water) Dissolved Molybdenum 23 46.0CV1-04 µg/L

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

Exceedance Summary

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815206

PROJECT: 60636190

SAMPLEID GUIDELINE ANALYSIS PACKAGE PARAMETER GUIDEVALUE RESULTSAMPLE TITLE UNIT

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

EXCEEDANCE SUMMARY (V1) Page 10 of 21
DRAFT



York Region Sanitary - Organics

Oil and Grease (animal/vegetable)  
in water

3080465 < 0.5 < 0.5 NA < 0.5 81% 70% 130% 104% 70% 130% 113% 70% 130%

Oil and Grease (mineral) in water 3080465 < 0.5 < 0.5 NA < 0.5 93% 70% 130% 81% 70% 130% 77% 70% 130%

Methylene Chloride 3092058 <0.3 <0.3 NA < 0.3 114% 50% 140% 107% 60% 130% 112% 50% 140%

trans-1,3-Dichloropropene 3092058 <0.30 <0.30 NA < 0.30 110% 50% 140% 114% 60% 130% 98% 50% 140%

Methyl Ethyl Ketone
 

3092058 <0.9 <0.9 NA < 0.9 95% 50% 140% 102% 50% 140% 104% 50% 140%

cis- 1,2-Dichloroethylene 3092058 <0.2 <0.2 NA < 0.2 86% 50% 140% 92% 60% 130% 89% 50% 140%

Chloroform 3092058 <0.2 <0.2 NA < 0.2 89% 50% 140% 93% 60% 130% 104% 50% 140%

Benzene 3092058 <0.2 <0.2 NA < 0.2 78% 50% 140% 89% 60% 130% 100% 50% 140%

Trichloroethylene 3092058 <0.2 <0.2 NA < 0.2 90% 50% 140% 99% 60% 130% 108% 50% 140%

Toluene
 

3092058 <0.2 <0.2 NA < 0.2 101% 50% 140% 102% 60% 130% 111% 50% 140%

Tetrachloroethene 3092058 <0.1 <0.1 NA < 0.1 103% 50% 140% 108% 60% 130% 115% 50% 140%

Ethylbenzene 3092058 <0.1 <0.1 NA < 0.1 115% 50% 140% 104% 60% 130% 113% 50% 140%

1,1,2,2-Tetrachloroethane 3092058 <0.1 <0.1 NA < 0.1 107% 50% 140% 93% 60% 130% 113% 50% 140%

Styrene 3092058 <0.1 <0.1 NA < 0.1 103% 50% 140% 97% 60% 130% 109% 50% 140%

1,2-Dichlorobenzene
 

3092058 <0.1 <0.1 NA < 0.1 117% 50% 140% 99% 60% 130% 119% 50% 140%

1,4-Dichlorobenzene 3092058 <0.1 <0.1 NA < 0.1 92% 50% 140% 100% 60% 130% 94% 50% 140%

m & p-Xylene 3092058 <0.2 <0.2 NA < 0.2 111% 50% 140% 107% 60% 130% 111% 50% 140%

o-Xylene 3092058 <0.1 <0.1 NA < 0.1 119% 50% 140% 107% 60% 130% 117% 50% 140%

PCBs 3086334 < 0.2 < 0.2 NA < 0.2 104% 50% 140% 101% 50% 140% 80% 50% 140%

Di-n-butyl phthalate
 

3026196 < 0.5 < 0.5 NA < 0.5 78% 50% 140% 99% 50% 140% 85% 50% 140%

Bis(2-Ethylhexyl)phthalate 3026196 < 0.5 < 0.5 NA < 0.5 85% 50% 140% 90% 50% 140% 98% 50% 140%

 

O. Reg. 153(511) - VOCs (Water)

Dichlorodifluoromethane 3092058 <0.20 <0.20 NA < 0.20 99% 50% 140% 108% 50% 140% 103% 50% 140%

Vinyl Chloride 3092058 <0.17 <0.17 NA < 0.17 98% 50% 140% 109% 50% 140% 104% 50% 140%

Bromomethane 3092058 <0.20 <0.20 NA < 0.20 98% 50% 140% 95% 50% 140% 101% 50% 140%

Trichlorofluoromethane 3092058 <0.40 <0.40 NA < 0.40 106% 50% 140% 104% 50% 140% 98% 50% 140%

Acetone
 

3092058 <1.0 <1.0 NA < 1.0 98% 50% 140% 104% 50% 140% 102% 50% 140%

1,1-Dichloroethylene 3092058 <0.30 <0.30 NA < 0.30 88% 50% 140% 103% 60% 130% 93% 50% 140%

Methylene Chloride 3092058 <0.30 <0.30 NA < 0.30 114% 50% 140% 107% 60% 130% 112% 50% 140%

trans- 1,2-Dichloroethylene 3092058 <0.20 <0.20 NA < 0.20 111% 50% 140% 110% 60% 130% 105% 50% 140%

Methyl tert-butyl ether 3092058 <0.20 <0.20 NA < 0.20 110% 50% 140% 108% 60% 130% 110% 50% 140%

1,1-Dichloroethane
 

3092058 <0.30 <0.30 NA < 0.30 98% 50% 140% 101% 60% 130% 102% 50% 140%

Methyl Ethyl Ketone 3092058 <1.0 <1.0 NA < 1.0 95% 50% 140% 102% 50% 140% 104% 50% 140%

cis- 1,2-Dichloroethylene 3092058 <0.20 <0.20 NA < 0.20 86% 50% 140% 92% 60% 130% 89% 50% 140%

Chloroform 3092058 <0.20 <0.20 NA < 0.20 89% 50% 140% 93% 60% 130% 104% 50% 140%

1,2-Dichloroethane 3092058 <0.20 <0.20 NA < 0.20 73% 50% 140% 70% 60% 130% 94% 50% 140%

1,1,1-Trichloroethane
 

3092058 <0.30 <0.30 NA < 0.30 87% 50% 140% 101% 60% 130% 94% 50% 140%

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

SAMPLING SITE:Bradford Bypass (BBP) SAMPLED BY:Dhwanish Parikh

AGAT WORK ORDER: 21T815206

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Dhwanish Parikh

CLIENT NAME: AECOM CANADA LTD

PROJECT: 60636190

Trace Organics Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Oct 21, 2021 REFERENCE MATERIAL

Method
Blank

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 11 of 21

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.
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Carbon Tetrachloride 3092058 <0.20 <0.20 NA < 0.20 111% 50% 140% 116% 60% 130% 111% 50% 140%

Benzene 3092058 <0.20 <0.20 NA < 0.20 78% 50% 140% 89% 60% 130% 100% 50% 140%

1,2-Dichloropropane 3092058 <0.20 <0.20 NA < 0.20 91% 50% 140% 88% 60% 130% 102% 50% 140%

Trichloroethylene 3092058 <0.20 <0.20 NA < 0.20 90% 50% 140% 99% 60% 130% 108% 50% 140%

Bromodichloromethane
 

3092058 <0.20 <0.20 NA < 0.20 112% 50% 140% 107% 60% 130% 113% 50% 140%

Methyl Isobutyl Ketone 3092058 <1.0 <1.0 NA < 1.0 90% 50% 140% 100% 50% 140% 105% 50% 140%

1,1,2-Trichloroethane 3092058 <0.20 <0.20 NA < 0.20 118% 50% 140% 96% 60% 130% 114% 50% 140%

Toluene 3092058 <0.20 <0.20 NA < 0.20 101% 50% 140% 102% 60% 130% 111% 50% 140%

Dibromochloromethane 3092058 <0.10 <0.10 NA < 0.10 111% 50% 140% 118% 60% 130% 98% 50% 140%

Ethylene Dibromide
 

3092058 <0.10 <0.10 NA < 0.10 115% 50% 140% 99% 60% 130% 119% 50% 140%

Tetrachloroethylene 3092058 <0.20 <0.20 NA < 0.20 103% 50% 140% 108% 60% 130% 115% 50% 140%

1,1,1,2-Tetrachloroethane 3092058 <0.10 <0.10 NA < 0.10 93% 50% 140% 114% 60% 130% 106% 50% 140%

Chlorobenzene 3092058 <0.10 <0.10 NA < 0.10 116% 50% 140% 99% 60% 130% 114% 50% 140%

Ethylbenzene 3092058 <0.10 <0.10 NA < 0.10 115% 50% 140% 104% 60% 130% 113% 50% 140%

m & p-Xylene
 

3092058 <0.20 <0.20 NA < 0.20 111% 50% 140% 107% 60% 130% 111% 50% 140%

Bromoform 3092058 <0.10 <0.10 NA < 0.10 95% 50% 140% 104% 60% 130% 106% 50% 140%

Styrene 3092058 <0.10 <0.10 NA < 0.10 103% 50% 140% 97% 60% 130% 109% 50% 140%

1,1,2,2-Tetrachloroethane 3092058 <0.10 <0.10 NA < 0.10 107% 50% 140% 93% 60% 130% 113% 50% 140%

o-Xylene 3092058 <0.10 <0.10 NA < 0.10 119% 50% 140% 107% 60% 130% 117% 50% 140%

1,3-Dichlorobenzene
 

3092058 <0.10 <0.10 NA < 0.10 107% 50% 140% 99% 60% 130% 116% 50% 140%

1,4-Dichlorobenzene 3092058 <0.10 <0.10 NA < 0.10 92% 50% 140% 100% 60% 130% 94% 50% 140%

1,2-Dichlorobenzene 3092058 <0.10 <0.10 NA < 0.10 117% 50% 140% 99% 60% 130% 119% 50% 140%

n-Hexane 3092058 <0.20 <0.20 NA < 0.20 100% 50% 140% 81% 60% 130% 103% 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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Nonylphenol and Nonylphenol Ethoxylates (Ontario, mg/L)

Total Nonylphenol 1 NA NA NA 0.0% < 0.001 NA 60% 140% 89% 60% 140% NA 60% 140%

NP1EO 1 NA NA NA 0.0% < 0.001 NA 60% 140% 108% 60% 140% NA 60% 140%

NP2EO 1 NA NA NA 0.0% < 0.0003 NA 60% 140% 120% 60% 140% NA 60% 140%
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York Region Sanitary Sewer Use By-Law - Inorganics

pH 3086235 7.42 7.44 0.3% NA 103% 90% 110%

Total Suspended Solids 3095290 1560 1560 0.0% < 10 100% 80% 120%

Fluoride 3090703 <0.05 <0.05 NA < 0.05 101% 70% 130% 96% 80% 120% 108% 70% 130%

Sulphate 3090703 19.5 19.5 0.0% < 0.10 100% 70% 130% 100% 80% 120% 108% 70% 130%

Total Cyanide
 

3083722 <0.002 <0.002 NA < 0.002 94% 70% 130% 92% 80% 120% 92% 70% 130%

Phenols 3071594 0.016 0.016 0.0% < 0.001 99% 90% 110% 96% 90% 110% 115% 80% 120%

Total Kjeldahl Nitrogen 3084132 2.71 2.72 0.4% < 0.10 104% 70% 130% 102% 80% 120% 100% 70% 130%

Total Aluminum 3086564 3086564 1.09 0.983 10.3% < 0.010 103% 70% 130% 99% 80% 120% 110% 70% 130%

Total Antimony 3086564 3086564 <0.020 <0.020 NA < 0.020 101% 70% 130% 104% 80% 120% 110% 70% 130%

Total Arsenic
 

3086564 3086564 <0.015 <0.015 NA < 0.015 98% 70% 130% 104% 80% 120% 122% 70% 130%

Total Cadmium 3086564 3086564 <0.005 <0.005 NA < 0.005 103% 70% 130% 103% 80% 120% 112% 70% 130%

Total Chromium 3086564 3086564 <0.020 <0.020 NA < 0.020 102% 70% 130% 101% 80% 120% 101% 70% 130%

Total Cobalt 3086564 3086564 <0.020 <0.020 NA < 0.020 100% 70% 130% 103% 80% 120% 100% 70% 130%

Total Copper 3086564 3086564 <0.015 <0.015 NA < 0.015 100% 70% 130% 101% 80% 120% 101% 70% 130%

Total Lead
 

3086564 3086564 <0.020 <0.020 NA < 0.020 99% 70% 130% 99% 80% 120% 99% 70% 130%

Total Manganese 3086564 3086564 0.055 0.052 NA < 0.020 98% 70% 130% 102% 80% 120% 99% 70% 130%

Total Mercury 3086529 <0.0002 <0.0002 NA < 0.0002 99% 70% 130% 104% 80% 120% 92% 70% 130%

Total Molybdenum 3086564 3086564 0.032 0.029 NA < 0.020 100% 70% 130% 98% 80% 120% 99% 70% 130%

Total Nickel 3086564 3086564 <0.015 <0.015 NA < 0.015 95% 70% 130% 109% 80% 120% 103% 70% 130%

Total Phosphorus
 

3083887 2.76 2.68 2.9% < 0.02 96% 70% 130% 96% 80% 120% NA 70% 130%

Total Selenium 3086564 3086564 0.006 0.007 NA < 0.002 102% 70% 130% 100% 80% 120% 117% 70% 130%

Total Silver 3086564 3086564 <0.020 <0.020 NA < 0.020 99% 70% 130% 102% 80% 120% 98% 70% 130%

Total Tin 3086564 3086564 <0.025 <0.025 NA < 0.025 99% 70% 130% 100% 80% 120% 107% 70% 130%

Total Titanium 3086564 3086564 0.055 0.061 10.3% < 0.010 105% 70% 130% 99% 80% 120% 104% 70% 130%

Total Zinc
 

3086564 3086564 <0.020 <0.020 NA < 0.020 104% 70% 130% 100% 80% 120% 113% 70% 130%

O. Reg. 153(511) - Metals & Inorganics (Water)

Dissolved Antimony 3084132 <1.0 <1.0 NA < 1.0 102% 70% 130% 108% 80% 120% 110% 70% 130%

Dissolved Arsenic 3084132 <1.0 <1.0 NA < 1.0 95% 70% 130% 111% 80% 120% 112% 70% 130%

Dissolved Barium 3084132 32.6 32.2 1.2% < 2.0 100% 70% 130% 101% 80% 120% 99% 70% 130%

Dissolved Beryllium 3084132 <0.50 <0.50 NA < 0.50 101% 70% 130% 118% 80% 120% 119% 70% 130%

Dissolved Boron
 

3084132 309 308 0.3% < 10.0 101% 70% 130% 113% 80% 120% 125% 70% 130%

Dissolved Cadmium 3084132 <0.20 <0.20 NA < 0.20 100% 70% 130% 107% 80% 120% 103% 70% 130%

Dissolved Chromium 3084132 <2.0 <2.0 NA < 2.0 100% 70% 130% 105% 80% 120% 117% 70% 130%

Dissolved Cobalt 3084132 <0.50 <0.50 NA < 0.50 101% 70% 130% 109% 80% 120% 115% 70% 130%

Dissolved Copper 3084132 1.5 2.1 NA < 1.0 98% 70% 130% 105% 80% 120% 108% 70% 130%

Dissolved Lead
 

3084132 <0.50 <0.50 NA < 0.50 98% 70% 130% 105% 80% 120% 103% 70% 130%

Dissolved Molybdenum 3084132 95.2 112 16.2% < 0.50 98% 70% 130% 105% 80% 120% 117% 70% 130%

Dissolved Nickel 3084132 <3.0 <3.0 NA < 3.0 99% 70% 130% 103% 80% 120% 111% 70% 130%

Dissolved Selenium 3084132 2.2 3.0 NA < 1.0 99% 70% 130% 111% 80% 120% 97% 70% 130%

Results relate only to the items tested. Results apply to samples as received.
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Dissolved Silver 3084132 <0.20 <0.20 NA < 0.20 101% 70% 130% 106% 80% 120% 102% 70% 130%

Dissolved Thallium
 

3084132 <0.30 <0.30 NA < 0.30 98% 70% 130% 107% 80% 120% 107% 70% 130%

Dissolved Uranium 3084132 <0.50 <0.50 NA < 0.50 92% 70% 130% 105% 80% 120% 110% 70% 130%

Dissolved Vanadium 3084132 <0.40 <0.40 NA < 0.40 100% 70% 130% 104% 80% 120% 119% 70% 130%

Dissolved Zinc 3084132 <5.0 <5.0 NA < 5.0 99% 70% 130% 111% 80% 120% 122% 70% 130%

Mercury 3073029 <0.02 <0.02 NA < 0.02 98% 70% 130% 97% 80% 120% 97% 70% 130%

Chromium VI
 

3071878 <2.000 <2.000 NA < 2 98% 70% 130% 104% 80% 120% 105% 70% 130%

Cyanide, Free 3071887 <2 <2 NA < 2 99% 70% 130% 95% 80% 120% 92% 70% 130%

Dissolved Sodium 3094556 115000 115000 0.0% < 50 96% 70% 130% 97% 80% 120% 107% 70% 130%

Chloride 3090703 108000 109000 0.9% < 100 96% 70% 130% 103% 80% 120% 107% 70% 130%

Electrical Conductivity 3086235 6120 6130 0.2% < 2 104% 90% 110%

pH
 

3086235 7.42 7.44 0.3% NA 103% 90% 110%

CBOD5

Biochemical Oxygen Demand, 
Carbonaceous

3083995 180 187 3.8% < 2 97% 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.

 

Certified By:

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

SAMPLING SITE:Bradford Bypass (BBP) SAMPLED BY:Dhwanish Parikh

AGAT WORK ORDER: 21T815206

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Dhwanish Parikh

CLIENT NAME: AECOM CANADA LTD

PROJECT: 60636190

Water Analysis (Continued)

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Oct 21, 2021 REFERENCE MATERIAL

Method
Blank

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 15 of 21

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.

DRAFT



Trace Organics Analysis

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

Methyl tert-butyl ether VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

1,1-Dichloroethane 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

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

(P&T)GC/MS

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

(P&T)GC/MS

Carbon Tetrachloride 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

1,2-Dichloropropane 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

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

(P&T)GC/MS

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

(P&T)GC/MS

1,1,2-Trichloroethane 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

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

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

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

(P&T)GC/MS

Bromoform 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

1,1,2,2-Tetrachloroethane 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

1,3-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

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

(P&T)GC/MS

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

(P&T)GC/MS

Xylenes (Total) VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

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

(P&T)GC/MS

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

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

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

Results relate only to the items tested. Results apply to samples as received.
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1,4-Dichlorobenzene 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

Ultra Trace Analysis

Total Nonylphenol TOX-151-19003F ASTM D7065-6 LCMSMS

NP1EO TOX-151-19003F ASTM D7065-6 LCMSMS

NP2EO TOX-151-19003F ASTM D7065-6 LCMSMS

Total Nonylphenol Ethoxylates TOX-19003F ASTM D7065-6 LCMSMS

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

SAMPLING SITE:Bradford Bypass (BBP) SAMPLED BY:Dhwanish Parikh

AGAT WORK ORDER: 21T815206

Method Summary

ATTENTION TO: Dhwanish Parikh

CLIENT NAME: AECOM CANADA LTD

PROJECT: 60636190

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com
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Water Analysis

Biochemical Oxygen Demand, 
Carbonaceous

INOR-121-6023 SM 5210 B INCUBATOR

Dissolved Antimony MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Arsenic MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Barium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Beryllium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Boron MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Cadmium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Chromium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Cobalt MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Copper MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Lead MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Molybdenum MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Nickel MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Selenium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Silver MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Thallium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Uranium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Vanadium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Zinc MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

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

CVAAS

Chromium VI INOR-93-6034 modified from SM 3500-CR B LACHAT FIA

Cyanide, Free INOR-93-6052
modified from ON MOECC E3015, SM 
4500-CN- I, G-387

TECHNICON AUTO ANALYZER

Dissolved Sodium MET-93-6105 modified from EPA 6010D ICP/OES

Chloride INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Electrical Conductivity INOR-93-6000 SM 2510 B PC TITRATE

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

Fluoride INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Sulphate INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

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

TECHNICON AUTO ANALYZER

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

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

SAMPLING SITE:Bradford Bypass (BBP) SAMPLED BY:Dhwanish Parikh

AGAT WORK ORDER: 21T815206

Method Summary

ATTENTION TO: Dhwanish Parikh

CLIENT NAME: AECOM CANADA LTD

PROJECT: 60636190

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com
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Total Kjeldahl Nitrogen INOR-93-6048
modified from EPA 351.2 and SM 
4500-NORG D

LACHAT FIA

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

ICP-MS

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

ICP-MS

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 Cobalt 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 Molybdenum MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

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

ICP-MS

Total Titanium 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:Bradford Bypass (BBP) SAMPLED BY:Dhwanish Parikh

AGAT WORK ORDER: 21T815206

Method Summary

ATTENTION TO: Dhwanish Parikh

CLIENT NAME: AECOM CANADA LTD

PROJECT: 60636190

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122
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CLIENT NAME: AECOM CANADA LTD
105 Commerce Valley Drive West 7th Floor
MARKHAM, ON   L3T7W3    
(905) 886-7022

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Oksana Gushyla, Trace Organics Lab SupervisorTRACE ORGANICS REVIEWED BY:

Jacky Zhu, Spectroscopy TechnicianWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 28

Oct 20, 2021

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*Notes

Disclaimer:
· All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may 

incorporate modifications from the specified reference methods to improve performance.
· All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may 

be exempt, please contact your Client Project Manager for details.
· AGAT’s liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other 

third party. Unless expressly agreed otherwise in writing, AGAT’s liability is limited to the actual cost of the specific analysis or analyses included in the 
services.

· This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
· The test results reported herewith relate only to the samples as received by the laboratory.
· Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of 

merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines 
contained in this document.

· All reportable information as specified by ISO/IEC 17025:2017 is available from AGAT Laboratories upon request.

21T815210AGAT WORK ORDER:

ATTENTION TO: Dhwanish Parikh

PROJECT: 60636190

Laboratories (V1) Page 1 of 28

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:
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CR4-11SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
10:45

DATE SAMPLED:

3086589G / S RDLUnitParameter

<0.01Gamma-Hexachlorocyclohexane 0.010.01ug/L

<0.01Heptachlor 0.010.01ug/L

<0.01Aldrin 0.010.01ug/L

<0.01Heptachlor Epoxide 0.010.01ug/L

<0.05Endosulfan I 0.05µg/L

<0.05Endosulfan II 0.05µg/L

<0.05Endosulfan 0.050.05ug/L

<0.1alpha - chlordane 0.1µg/L

<0.2gamma-Chlordane 0.2µg/L

<0.04Chlordane 0.040.06ug/L

<0.01op'-DDE 0.01µg/L

<0.01pp'-DDE 0.01µg/L

<0.01DDE 0.01ug/L

<0.05op'-DDD 0.05µg/L

<0.05pp'-DDD 0.05µg/L

<0.05DDD 0.051.8ug/L

<0.04op'-DDT 0.04µg/L

<0.05pp'-DDT 0.05µg/L

<0.04DDT 0.04ug/L

<0.02Dieldrin 0.020.05ug/L

<0.05Endrin 0.050.05ug/L

<0.04Methoxychlor 0.040.05ug/L

<0.01Hexachlorobenzene 0.010.01ug/L

<0.01Hexachlorobutadiene 0.010.01ug/L

<0.01Hexachloroethane 0.010.01ug/L

<0.1Aroclor 1242 0.1ug/L

<0.1Aroclor 1248 0.1ug/L

<0.1Aroclor 1254 0.1ug/L

<0.1Aroclor 1260 0.1ug/L

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815210

DATE REPORTED: 2021-10-20

PROJECT: 60636190

O. Reg. 153(511) - OC Pesticides + PCBs (Water)

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 28DRAFT



CR4-11SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
10:45

DATE SAMPLED:

3086589G / S RDLUnitParameter

<0.1Polychlorinated Biphenyls 0.10.2ug/L

Acceptable LimitsUnitSurrogate

72TCMX % 50-140

91Decachlorobiphenyl % 50-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Table 1: Full Depth Background Site Condition Standards - Ground Water - All Types of Property Uses
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

3086589 DDT total is a calculated parameter. The calculated value is the sum of op'DDT and pp'DDT. 
DDD total is a calculated parameter. The calculated value is the sum of op'DDD and pp'DDD.
DDE total is a calculated parameter. The calculated value is the sum of op'DDE and pp'DDE. 
Endosulfan total is a calculated parameter. The calculated value is the sum of Endosulfan I and Endosulfan II.
Chlordane total is a calculated parameter. The calculated value is the sum of Alpha-Chlordane and Gamma-Chlordane.
PCB total is a calculated parameter. The calculated value is the sum of Aroclor 1242, Aroclor 1248, Aroclor 1254 and Aroclor 1260.
The calculated parameters are non-accredited. The parameters that are components of the calculation are accredited.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815210

DATE REPORTED: 2021-10-20

PROJECT: 60636190

O. Reg. 153(511) - OC Pesticides + PCBs (Water)

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 28DRAFT



CR4-11SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
10:45

DATE SAMPLED:

3086589G / S RDLUnitParameter

<0.20Naphthalene 0.207µg/L

<0.20Acenaphthylene 0.201µg/L

<0.20Acenaphthene 0.204.1µg/L

<0.20Fluorene 0.20120µg/L

<0.10Phenanthrene 0.100.1µg/L

<0.10Anthracene 0.100.1µg/L

<0.20Fluoranthene 0.200.4µg/L

<0.20Pyrene 0.200.2µg/L

<0.20Benzo(a)anthracene 0.200.2µg/L

<0.10Chrysene 0.100.1µg/L

<0.10Benzo(b)fluoranthene 0.100.1µg/L

<0.10Benzo(k)fluoranthene 0.100.1µg/L

<0.01Benzo(a)pyrene 0.010.01µg/L

<0.20Indeno(1,2,3-cd)pyrene 0.200.2µg/L

<0.20Dibenz(a,h)anthracene 0.200.2µg/L

<0.20Benzo(g,h,i)perylene 0.200.2µg/L

<0.202-and 1-methyl Naphthalene 0.202µg/L

NoSediment

Acceptable LimitsUnitSurrogate

119Naphthalene-d8 % 50-140

114Acridine-d9 % 50-140

91Terphenyl-d14 % 50-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Table 1: Full Depth Background Site Condition Standards - Ground Water - All Types of Property Uses
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

3086589 Note: The result for Benzo(b)Fluoranthene is the total of the Benzo(b)&(j)Fluoranthene isomers because the isomers co-elute on the GC column.
2- and 1-Methyl Naphthalene is a calculated parameter. The calculated value is the sum of 2-Methyl Naphthalene and 1-Methyl Naphthalene. The calculated parameter is non-accredited. The parameters 
that are components of the calculation are accredited.
Sediment parameter is comment only based on visual inspection of the sample prior to extraction and is not an accredited test.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815210

DATE REPORTED: 2021-10-20

PROJECT: 60636190

O. Reg. 153(511) - PAHs (Water)

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 28DRAFT



CR4-11SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
10:45

DATE SAMPLED:

3086589G / S RDLUnitParameter

<25F1 (C6-C10) 25420µg/L

<25F1 (C6 to C10) minus BTEX 25420µg/L

<100F2 (C10 to C16) 100150µg/L

<100F2 (C10 to C16) minus Naphthalene 100µg/L

<100F3 (C16 to C34) 100500µg/L

<100F3 (C16 to C34) minus PAHs 100µg/L

<100F4 (C34 to C50) 100500µg/L

NAGravimetric Heavy Hydrocarbons 500µg/L

NoSediment

Acceptable LimitsUnitSurrogate

102Toluene-d8 % Recovery 50-140

98Terphenyl % Recovery 60-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Table 1: Full Depth Background Site Condition Standards - Ground Water - All Types of Property Uses
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

3086589 The C6-C10 fraction is calculated using toluene response factor.
C6–C10 (F1 minus BTEX) is a calculated parameter. The calculated value is F1 minus BTEX. The calculated parameter is non-accredited. The parameters that are components of the calculation are 
accredited.
The C10 - C16, C16 - C34, and C34 - C50 fractions are calculated using the average response factor for n-C10, n-C16, and n-C34.
Gravimetric Heavy Hydrocarbons are not included in the Total C16-C50 and are only determined if the chromatogram of the C34 - C50 hydrocarbons indicates that hydrocarbons >C50 are present.
The chromatogram has returned to baseline by the retention time of nC50.
Total C6 - C50 results are corrected for BTEX and PAH contributions.
C>10 – C16 (F2- Naphthalene) is a calculated parameter. The calculated value is F2 - Naphthalene.
C>16 - C34 (F3-PAH) is a calculated parameter. The calculated value is F3-PAH (PAH: sum of Phenanthrene, Benzo(a)anthracene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene, 
Fluoranthene, Dibenzo(a,h)anthracene, Indeno(1,2,3-c,d)pyrene and Pyrene).
This method complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.
nC10, nC16 and nC34 response factors are within 10% of their average.
C50 response factor is within 70% of nC10 + nC16 + nC34 average.
Linearity is within 15%.
Extraction and holding times were met for this sample.

Sediment parameter is comment only based on visual inspection of the sample prior to extraction and is not an accredited test.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815210

DATE REPORTED: 2021-10-20

PROJECT: 60636190

O. Reg. 153(511) - PHCs F1 - F4 (with PAHs and VOC) (Water)

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 5 of 28DRAFT



CR4-11SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
10:45

DATE SAMPLED:

3086589G / S RDLUnitParameter

<0.20Dichlorodifluoromethane 0.20590µg/L

<0.17Vinyl Chloride 0.170.5µg/L

<0.20Bromomethane 0.200.89µg/L

<0.40Trichlorofluoromethane 0.40150µg/L

<1.0Acetone 1.02700µg/L

<0.301,1-Dichloroethylene 0.300.5µg/L

<0.30Methylene Chloride 0.305µg/L

<0.20trans- 1,2-Dichloroethylene 0.201.6µg/L

<0.20Methyl tert-butyl ether 0.2015µg/L

<0.301,1-Dichloroethane 0.300.5µg/L

<1.0Methyl Ethyl Ketone 1.0400µg/L

<0.20cis- 1,2-Dichloroethylene 0.201.6µg/L

<0.20Chloroform 0.202µg/L

<0.201,2-Dichloroethane 0.200.5µg/L

<0.301,1,1-Trichloroethane 0.300.5µg/L

<0.20Carbon Tetrachloride 0.200.2µg/L

<0.20Benzene 0.200.5µg/L

<0.201,2-Dichloropropane 0.200.5µg/L

<0.20Trichloroethylene 0.200.5µg/L

<0.20Bromodichloromethane 0.202µg/L

<1.0Methyl Isobutyl Ketone 1.0640µg/L

<0.201,1,2-Trichloroethane 0.200.5µg/L

<0.20Toluene 0.200.8µg/L

<0.10Dibromochloromethane 0.102µg/L

<0.10Ethylene Dibromide 0.100.2µg/L

<0.20Tetrachloroethylene 0.200.5µg/L

<0.101,1,1,2-Tetrachloroethane 0.101.1µg/L

<0.10Chlorobenzene 0.100.5µg/L

<0.10Ethylbenzene 0.100.5µg/L

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815210

DATE REPORTED: 2021-10-20

PROJECT: 60636190

O. Reg. 153(511) - VOCs (Water)

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 6 of 28DRAFT



CR4-11SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
10:45

DATE SAMPLED:

3086589G / S RDLUnitParameter

<0.20m & p-Xylene 0.20µg/L

<0.10Bromoform 0.105µg/L

<0.10Styrene 0.100.5µg/L

<0.101,1,2,2-Tetrachloroethane 0.100.5µg/L

<0.10o-Xylene 0.10µg/L

<0.101,3-Dichlorobenzene 0.100.5µg/L

<0.101,4-Dichlorobenzene 0.100.5µg/L

<0.101,2-Dichlorobenzene 0.100.5µg/L

<0.301,3-Dichloropropene 0.300.5µg/L

<0.20Xylenes (Total) 0.2072µg/L

<0.20n-Hexane 0.205µg/L

Acceptable LimitsUnitSurrogate

91Toluene-d8 % Recovery 50-140

964-Bromofluorobenzene % Recovery 50-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Table 1: Full Depth Background Site Condition Standards - Ground Water - All Types of Property Uses
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

3086589 Xylenes total is a calculated parameter. The calculated value is the sum of m&p-Xylene and o-Xylene.
1,3-Dichloropropene total is a calculated parameter. The calculated value is the sum of Cis-1,3-Dichloropropene and Trans-1,3-Dichloropropene. 
The calculated parameter is non-accredited. The parameters that are components of the calculation are accredited.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815210

DATE REPORTED: 2021-10-20

PROJECT: 60636190

O. Reg. 153(511) - VOCs (Water)

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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CR4-11SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
10:45

DATE SAMPLED:

3086589G / S RDLUnitParameter

<0.5Phorate 0.5µg/L

<2.5Dimethoate 2.5µg/L

<0.5Terbufos 0.5µg/L

<1Diazinon 1µg/L

<5Malathion 5µg/L

<1Chlorpyrifos 1µg/L

<1Parathion 1µg/L

<2Azinphos-methyl 2µg/L

Acceptable LimitsUnitSurrogate

108Triphenyl phosphate (surr) % 50-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

3086589 Results relate only to the items tested.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815210

DATE REPORTED: 2021-10-20

PROJECT: 60636190

OP Pesticides (Water)

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 8 of 28DRAFT



CR4-11SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
10:45

DATE SAMPLED:

3086589G / S RDLUnitParameter

<1.0Dissolved Antimony 1.01.5µg/L

2.3Dissolved Arsenic 1.013µg/L

162Dissolved Barium 2.0610µg/L

<0.50Dissolved Beryllium 0.500.5µg/L

60.4Dissolved Boron 10.01700µg/L

<0.20Dissolved Cadmium 0.200.5µg/L

<2.0Dissolved Chromium 2.011µg/L

<0.50Dissolved Cobalt 0.503.8µg/L

<1.0Dissolved Copper 1.05µg/L

0.62Dissolved Lead 0.501.9µg/L

3.60Dissolved Molybdenum 0.5023µg/L

<3.0Dissolved Nickel 3.014µg/L

<1.0Dissolved Selenium 1.05µg/L

<0.20Dissolved Silver 0.200.3µg/L

<0.30Dissolved Thallium 0.300.5µg/L

1.60Dissolved Uranium 0.508.9µg/L

3.74Dissolved Vanadium 0.403.9µg/L

<5.0Dissolved Zinc 5.0160µg/L

<0.02Mercury 0.020.1µg/L

<2.000Chromium VI 2.00025µg/L

<2Cyanide, Free 25µg/L

204000Dissolved Sodium 250490000µg/L

257000Chloride 100790000µg/L

1340Electrical Conductivity 2NAuS/cm

8.03pH NApH Units

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815210

DATE REPORTED: 2021-10-20

PROJECT: 60636190

O. Reg. 153(511) - Metals & Inorganics (Water)

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 9 of 28DRAFT



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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815210

DATE REPORTED: 2021-10-20

PROJECT: 60636190

O. Reg. 153(511) - Metals & Inorganics (Water)

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Table 1: Full Depth Background Site Condition Standards - Ground Water - All Types of Property Uses
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

3086589 Metals analysis completed on a filtered sample.
Dilution required, RDL has been increased accordingly

Analysis performed at AGAT Toronto (unless marked by *)

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 10 of 28DRAFT



CR4-11SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
10:15

DATE SAMPLED:

3086587G / S RDLUnitParameter

1180Electrical Conductivity 2µS/cm

8.04pH NA6.5-8.5pH Units

7.16Saturation pH (Calculated)

0.880Langelier Index (Calculated)

203Hardness (as CaCO3) (Calculated) 0.5mg/L

596Total Dissolved Solids 10mg/L

265Alkalinity (as CaCO3) 5mg/L

265Bicarbonate (as CaCO3) 5mg/L

<5Carbonate (as CaCO3) 5mg/L

<5Hydroxide (as CaCO3) 5mg/L

<0.05Fluoride 0.05mg/L

219Chloride 0.12mg/L

<0.05Nitrate as N 0.05mg/L

<0.05Nitrite as N 0.05mg/L

<0.05Bromide 0.05mg/L

8.20Sulphate 0.10mg/L

<0.10Ortho Phosphate as P 0.10mg/L

0.36Ammonia as N 0.02mg/L

0.0231Ammonia-Un-ionized (Calculated) 0.0000020.02mg/L

0.07Total Phosphorus 0.02*mg/L

38.6Total Organic Carbon 0.5mg/L

<5True Colour 5TCU

13.3Turbidity 0.5NTU

42.0Total Calcium 0.16mg/L

23.8Total Magnesium 0.17mg/L

2.33Total Potassium 0.58mg/L

153Total Sodium 0.22mg/L

0.004Aluminum-dissolved 0.004*mg/L

<0.001Total Antimony 0.0010.020mg/L

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815210

DATE REPORTED: 2021-10-20

PROJECT: 60636190

Water Quality Assessment - PWQO (mg/L)

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 11 of 28DRAFT



CR4-11SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
10:15

DATE SAMPLED:

3086587G / S RDLUnitParameter

0.003Total Arsenic 0.0030.1mg/L

0.128Total Barium 0.002mg/L

<0.001Total Beryllium 0.001*mg/L

0.048Total Boron 0.0100.2mg/L

<0.0001Total Cadmium 0.00010.0002mg/L

<0.003Total Chromium 0.003mg/L

<0.0005Total Cobalt 0.00050.0009mg/L

0.002Total Copper 0.0010.005mg/L

0.411Total Iron 0.0100.3mg/L

<0.001Total Lead 0.001*mg/L

0.031Total Manganese 0.002mg/L

<0.0001Dissolved Mercury 0.00010.0002mg/L

0.004Total Molybdenum 0.0020.040mg/L

<0.003Total Nickel 0.0030.025mg/L

0.003Total Selenium 0.0020.1mg/L

<0.0001Total Silver 0.00010.0001mg/L

0.647Total Strontium 0.005mg/L

<0.0003Total Thallium 0.00030.0003mg/L

0.003Total Tin 0.002mg/L

0.019Total Titanium 0.010mg/L

<0.010Total Tungsten 0.0100.030mg/L

<0.002Total Uranium 0.0020.005mg/L

<0.002Total Vanadium 0.0020.006mg/L

<0.020Total Zinc 0.0200.030mg/L

<0.004Total Zirconium 0.0040.004mg/L

2021/10/14Lab Filtration Aluminum Dissolved

2021/10/14Lab Filtration mercury

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815210

DATE REPORTED: 2021-10-20

PROJECT: 60636190

Water Quality Assessment - PWQO (mg/L)

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 12 of 28DRAFT



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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815210

DATE REPORTED: 2021-10-20

PROJECT: 60636190

Water Quality Assessment - PWQO (mg/L)

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to PWQO * Variable - refer to guideline reference document
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

3086587 Dilution required, RDL has been increased accordingly

Analysis performed at AGAT Toronto (unless marked by *)

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 13 of 28DRAFT



3086587 ON PWQO Water Quality Assessment - PWQO (mg/L) Ammonia-Un-ionized (Calculated) 0.02 0.0231CR4-11 mg/L

3086587 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Iron 0.3 0.411CR4-11 mg/L

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

Exceedance Summary

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815210

PROJECT: 60636190

SAMPLEID GUIDELINE ANALYSIS PACKAGE PARAMETER GUIDEVALUE RESULTSAMPLE TITLE UNIT

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

EXCEEDANCE SUMMARY (V1) Page 14 of 28
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O. Reg. 153(511) - PHCs F1 - F4 (with PAHs and VOC) (Water) 

F1 (C6-C10) 3086589 3086589 <25 <25 NA < 25 109% 60% 140% 114% 60% 140% 110% 60% 140%

F2 (C10 to C16) 3086741 < 100 < 100 NA < 100 107% 60% 140% 70% 60% 140% 88% 60% 140%

F3 (C16 to C34) 3086741 < 100 < 100 NA < 100 100% 60% 140% 77% 60% 140% 98% 60% 140%

F4 (C34 to C50) 3086741 < 100 < 100 NA < 100 96% 60% 140% 97% 60% 140% 96% 60% 140%

 

O. Reg. 153(511) - PAHs (Water) 

Naphthalene 3044248 28.2 31.5 11.1% < 0.20 78% 50% 140% 78% 50% 140% 108% 50% 140%

Acenaphthylene 3044248 2.32 2.22 4.4% < 0.20 85% 50% 140% 85% 50% 140% 98% 50% 140%

Acenaphthene 3044248 89.9 100 10.6% < 0.20 70% 50% 140% 96% 50% 140% 78% 50% 140%

Fluorene 3044248 10.6 11.7 9.9% < 0.20 107% 50% 140% 94% 50% 140% 86% 50% 140%

Phenanthrene
 

3044248 1.10 1.44 26.8% < 0.10 98% 50% 140% 105% 50% 140% 96% 50% 140%

Anthracene 3044248 1.97 2.59 27.2% < 0.10 86% 50% 140% 98% 50% 140% 93% 50% 140%

Fluoranthene 3044248 8.53 9.36 9.3% < 0.20 96% 50% 140% 78% 50% 140% 95% 50% 140%

Pyrene 3044248 10.3 11.3 9.3% < 0.20 93% 50% 140% 86% 50% 140% 105% 50% 140%

Benzo(a)anthracene 3044248 0.35 0.58 NA < 0.20 95% 50% 140% 96% 50% 140% 78% 50% 140%

Chrysene
 

3044248 0.38 0.39 NA < 0.10 97% 50% 140% 95% 50% 140% 85% 50% 140%

Benzo(b)fluoranthene 3044248 0.11 0.14 NA < 0.10 98% 50% 140% 97% 50% 140% 96% 50% 140%

Benzo(k)fluoranthene 3044248 < 0.10 <0.10 NA < 0.10 86% 50% 140% 98% 50% 140% 93% 50% 140%

Benzo(a)pyrene 3044248 0.10 0.08 22.2% < 0.01 88% 50% 140% 86% 50% 140% 95% 50% 140%

Indeno(1,2,3-cd)pyrene 3044248 < 0.20 <0.20 NA < 0.20 85% 50% 140% 96% 50% 140% 97% 50% 140%

Dibenz(a,h)anthracene
 

3044248 < 0.20 < 0.20 NA < 0.20 96% 50% 140% 96% 50% 140% 78% 50% 140%

Benzo(g,h,i)perylene 3044248 < 0.20 <0.20 NA < 0.20 94% 50% 140% 99% 50% 140% 86% 50% 140%

 

O. Reg. 153(511) - VOCs (Water)

Dichlorodifluoromethane 3086254 <0.20 <0.20 NA < 0.20 99% 50% 140% 108% 50% 140% 93% 50% 140%

Vinyl Chloride 3086254 <0.17 <0.17 NA < 0.17 98% 50% 140% 109% 50% 140% 100% 50% 140%

Bromomethane 3086254 <0.20 <0.20 NA < 0.20 98% 50% 140% 95% 50% 140% 98% 50% 140%

Trichlorofluoromethane 3086254 <0.40 <0.40 NA < 0.40 106% 50% 140% 104% 50% 140% 101% 50% 140%

Acetone
 

3086254 <1.0 <1.0 NA < 1.0 98% 50% 140% 104% 50% 140% 97% 50% 140%

1,1-Dichloroethylene 3086254 <0.30 <0.30 NA < 0.30 88% 50% 140% 103% 60% 130% 91% 50% 140%

Methylene Chloride 3086254 <0.30 <0.30 NA < 0.30 114% 50% 140% 107% 60% 130% 110% 50% 140%

trans- 1,2-Dichloroethylene 3086254 <0.20 <0.20 NA < 0.20 111% 50% 140% 110% 60% 130% 104% 50% 140%

Methyl tert-butyl ether 3086254 <0.20 <0.20 NA < 0.20 110% 50% 140% 108% 60% 130% 84% 50% 140%

1,1-Dichloroethane
 

3086254 <0.30 <0.30 NA < 0.30 98% 50% 140% 101% 60% 130% 83% 50% 140%

Methyl Ethyl Ketone 3086254 <1.0 <1.0 NA < 1.0 95% 50% 140% 102% 50% 140% 102% 50% 140%

cis- 1,2-Dichloroethylene 3086254 <0.20 <0.20 NA < 0.20 86% 50% 140% 92% 60% 130% 117% 50% 140%

Chloroform 3086254 0.51 0.68 NA < 0.20 89% 50% 140% 93% 60% 130% 86% 50% 140%

1,2-Dichloroethane 3086254 <0.20 <0.20 NA < 0.20 73% 50% 140% 70% 60% 130% 118% 50% 140%

1,1,1-Trichloroethane
 

3086254 <0.30 <0.30 NA < 0.30 87% 50% 140% 101% 60% 130% 120% 50% 140%

Carbon Tetrachloride 3086254 <0.20 <0.20 NA < 0.20 111% 50% 140% 116% 60% 130% 119% 50% 140%

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

SAMPLING SITE:Bradford Bypass (BBP) SAMPLED BY:Dhwanish Parikh

AGAT WORK ORDER: 21T815210

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Dhwanish Parikh

CLIENT NAME: AECOM CANADA LTD

PROJECT: 60636190

Trace Organics Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Oct 20, 2021 REFERENCE MATERIAL

Method
Blank

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 15 of 28

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.
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Benzene 3086254 <0.20 <0.20 NA < 0.20 78% 50% 140% 89% 60% 130% 101% 50% 140%

1,2-Dichloropropane 3086254 <0.20 <0.20 NA < 0.20 91% 50% 140% 88% 60% 130% 105% 50% 140%

Trichloroethylene 3086254 <0.20 <0.20 NA < 0.20 90% 50% 140% 99% 60% 130% 109% 50% 140%

Bromodichloromethane
 

3086254 0.65 0.65 NA < 0.20 112% 50% 140% 107% 60% 130% 99% 50% 140%

Methyl Isobutyl Ketone 3086254 <1.0 <1.0 NA < 1.0 90% 50% 140% 100% 50% 140% 100% 50% 140%

1,1,2-Trichloroethane 3086254 <0.20 <0.20 NA < 0.20 118% 50% 140% 96% 60% 130% 106% 50% 140%

Toluene 3086254 <0.20 <0.20 NA < 0.20 101% 50% 140% 102% 60% 130% 109% 50% 140%

Dibromochloromethane 3086254 0.63 0.64 1.6% < 0.10 111% 50% 140% 118% 60% 130% 101% 50% 140%

Ethylene Dibromide
 

3086254 <0.10 <0.10 NA < 0.10 115% 50% 140% 99% 60% 130% 115% 50% 140%

Tetrachloroethylene 3086254 <0.20 <0.20 NA < 0.20 103% 50% 140% 108% 60% 130% 112% 50% 140%

1,1,1,2-Tetrachloroethane 3086254 <0.10 <0.10 NA < 0.10 93% 50% 140% 114% 60% 130% 113% 50% 140%

Chlorobenzene 3086254 <0.10 <0.10 NA < 0.10 116% 50% 140% 99% 60% 130% 111% 50% 140%

Ethylbenzene 3086254 <0.10 <0.10 NA < 0.10 115% 50% 140% 104% 60% 130% 108% 50% 140%

m & p-Xylene
 

3086254 <0.20 <0.20 NA < 0.20 111% 50% 140% 107% 60% 130% 111% 50% 140%

Bromoform 3086254 <0.10 <0.10 NA < 0.10 95% 50% 140% 104% 60% 130% 118% 50% 140%

Styrene 3086254 <0.10 <0.10 NA < 0.10 103% 50% 140% 97% 60% 130% 107% 50% 140%

1,1,2,2-Tetrachloroethane 3086254 <0.10 <0.10 NA < 0.10 107% 50% 140% 93% 60% 130% 110% 50% 140%

o-Xylene 3086254 <0.10 <0.10 NA < 0.10 119% 50% 140% 107% 60% 130% 113% 50% 140%

1,3-Dichlorobenzene
 

3086254 <0.10 <0.10 NA < 0.10 107% 50% 140% 99% 60% 130% 111% 50% 140%

1,4-Dichlorobenzene 3086254 <0.10 <0.10 NA < 0.10 92% 50% 140% 100% 60% 130% 108% 50% 140%

1,2-Dichlorobenzene 3086254 <0.10 <0.10 NA < 0.10 117% 50% 140% 99% 60% 130% 118% 50% 140%

n-Hexane 3086254 <0.20 <0.20 NA < 0.20 100% 50% 140% 81% 60% 130% 116% 50% 140%

 

O. Reg. 153(511) - OC Pesticides + PCBs (Water)

Gamma-Hexachlorocyclohexane 3094790 < 0.01 < 0.01 NA < 0.01 92% 50% 140% 81% 50% 140% 75% 50% 140%

Heptachlor 3094790 < 0.01 < 0.01 NA < 0.01 83% 50% 140% 108% 50% 140% 109% 50% 140%

Aldrin 3094790 < 0.01 < 0.01 NA < 0.01 93% 50% 140% 104% 50% 140% 92% 50% 140%

Heptachlor Epoxide 3094790 < 0.01 < 0.01 NA < 0.01 94% 50% 140% 107% 50% 140% 96% 50% 140%

Endosulfan I
 

3094790 < 0.05 < 0.05 NA < 0.05 92% 50% 140% 96% 50% 140% 91% 50% 140%

Endosulfan II 3094790 < 0.05 < 0.05 NA < 0.05 94% 50% 140% 102% 50% 140% 93% 50% 140%

alpha - chlordane 3094790 < 0.1 < 0.1 NA < 0.1 90% 50% 140% 102% 50% 140% 97% 50% 140%

gamma-Chlordane 3094790 < 0.2 < 0.2 NA < 0.2 91% 50% 140% 99% 50% 140% 94% 50% 140%

op'-DDE 3094790 < 0.01 < 0.01 NA < 0.01 87% 50% 140% 100% 50% 140% 95% 50% 140%

pp'-DDE
 

3094790 < 0.01 < 0.01 NA < 0.01 91% 50% 140% 108% 50% 140% 104% 50% 140%

op'-DDD 3094790 < 0.05 < 0.05 NA < 0.05 101% 50% 140% 107% 50% 140% 109% 50% 140%

pp'-DDD 3094790 < 0.05 < 0.05 NA < 0.05 109% 50% 140% 105% 50% 140% 112% 50% 140%

op'-DDT 3094790 < 0.04 < 0.04 NA < 0.04 85% 50% 140% 101% 50% 140% 105% 50% 140%

pp'-DDT 3094790 < 0.05 < 0.05 NA < 0.05 86% 50% 140% 104% 50% 140% 99% 50% 140%

Dieldrin
 

3094790 < 0.02 < 0.02 NA < 0.02 91% 50% 140% 106% 50% 140% 97% 50% 140%

Endrin 3094790 < 0.05 < 0.05 NA < 0.05 85% 50% 140% 106% 50% 140% 101% 50% 140%

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

SAMPLING SITE:Bradford Bypass (BBP) SAMPLED BY:Dhwanish Parikh

AGAT WORK ORDER: 21T815210

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Dhwanish Parikh

CLIENT NAME: AECOM CANADA LTD

PROJECT: 60636190

Trace Organics Analysis (Continued)

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Oct 20, 2021 REFERENCE MATERIAL

Method
Blank

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com
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AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.
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Methoxychlor 3094790 < 0.04 < 0.04 NA < 0.04 82% 50% 140% 109% 50% 140% 105% 50% 140%

Hexachlorobenzene 3094790 < 0.01 < 0.01 NA < 0.01 99% 50% 140% 96% 50% 140% 89% 50% 140%

Hexachlorobutadiene 3094790 < 0.01 < 0.01 NA < 0.01 96% 50% 140% 108% 50% 140% 103% 50% 140%

Hexachloroethane
 

3094790 < 0.01 < 0.01 NA < 0.01 82% 50% 140% 93% 50% 140% 83% 50% 140%

Aroclor 1242 3094790 < 0.1 < 0.1 NA < 0.1 98% 60% 140% NA 60% 140% NA 60% 140%

Aroclor 1248 3094790 < 0.1 < 0.1 NA < 0.1 88% 60% 140% NA 60% 140% NA 60% 140%

Aroclor 1254 3094790 < 0.1 < 0.1 NA < 0.1 80% 60% 140% NA 60% 140% NA 60% 140%

Aroclor 1260 3094790 < 0.1 < 0.1 NA < 0.1 102% 60% 140% NA 60% 140% NA 60% 140%

Polychlorinated Biphenyls
 

3094790 < 0.1 < 0.1 NA < 0.1 104% 60% 140% 101% 60% 140% 80% 60% 140%

OP Pesticides (Water)

Phorate 2767079 < 0.5 < 0.5 NA < 0.5 97% 50% 140% 74% 50% 140% 72% 50% 140%

Dimethoate 2767079 < 2.5 < 2.5 NA < 2.5 105% 50% 140% 85% 50% 140% 94% 50% 140%

Terbufos 2767079 < 0.5 < 0.5 NA < 0.5 98% 50% 140% 93% 50% 140% 98% 50% 140%

Diazinon 2767079 < 1 < 1 NA < 1 86% 50% 140% 95% 50% 140% 98% 50% 140%

Malathion
 

2767079 < 5 < 5 NA < 5 98% 50% 140% 105% 50% 140% 93% 50% 140%

Chlorpyrifos 2767079 < 1 < 1 NA < 1 88% 50% 140% 98% 50% 140% 95% 50% 140%

Parathion 2767079 < 1 < 1 NA < 1 86% 50% 140% 86% 50% 140% 105% 50% 140%

Azinphos-methyl 2767079 < 2 < 2 NA < 2 95% 50% 140% 95% 50% 140% 98% 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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Water Quality Assessment - PWQO (mg/L)

Electrical Conductivity 3086235 6120 6130 0.2% < 2 104% 90% 110%

pH 3086235 7.42 7.44 0.3% NA 103% 90% 110%

Total Dissolved Solids 3086147 540 558 3.3% < 10 102% 80% 120%

Alkalinity (as CaCO3) 3086235 689 702 1.9% < 5 85% 80% 120%

Bicarbonate (as CaCO3)
 

3086235 689 702 1.9% < 5

Carbonate (as CaCO3) 3086235 <5 <5 NA < 5

Hydroxide (as CaCO3) 3086235 <5 <5 NA < 5

Fluoride 3090703 <0.05 <0.05 NA < 0.05 101% 70% 130% 96% 80% 120% 108% 70% 130%

Chloride 3090703 108 109 0.9% < 0.10 96% 70% 130% 103% 80% 120% 107% 70% 130%

Nitrate as N
 

3090703 0.49 0.48 2.1% < 0.05 99% 70% 130% 107% 80% 120% 105% 70% 130%

Nitrite as N 3090703 <0.05 <0.05 NA < 0.05 99% 70% 130% 96% 80% 120% 109% 70% 130%

Bromide 3090703 <0.05 <0.05 NA < 0.05 105% 70% 130% 103% 80% 120% 101% 70% 130%

Sulphate 3090703 19.5 19.5 0.0% < 0.10 100% 70% 130% 100% 80% 120% 108% 70% 130%

Ortho Phosphate as P 3090703 <0.10 <0.10 NA < 0.10 98% 70% 130% 95% 80% 120% 100% 70% 130%

Ammonia as N
 

3084096 0.03 0.03 NA < 0.02 103% 70% 130% 106% 80% 120% 89% 70% 130%

Total Phosphorus 3083887 2.76 2.68 2.9% < 0.02 96% 70% 130% 96% 80% 120% NA 70% 130%

Total Organic Carbon 3080535 11.2 11.2 0.0% < 0.5 95% 90% 110% 100% 90% 110% NA 80% 120%

True Colour 3095546 46 46 0.0% < 5 100% 90% 110%

Turbidity 3089426 14.4 15.2 5.4% < 0.5 99% 80% 120%

Total Calcium
 

3086587 3086587 42.0 47.7 12.7% < 0.10 94% 70% 130% 95% 80% 120% 97% 70% 130%

Total Magnesium 3086587 3086587 23.8 25.8 8.1% < 0.10 98% 70% 130% 98% 80% 120% 99% 70% 130%

Total Potassium 3086587 3086587 2.33 2.53 NA < 0.50 97% 70% 130% 97% 80% 120% 99% 70% 130%

Total Sodium 3086587 3086587 153 168 9.3% < 0.10 95% 70% 130% 95% 80% 120% 99% 70% 130%

Aluminum-dissolved 3073029 0.062 0.064 3.2% < 0.004 105% 70% 130% 115% 80% 120% 110% 70% 130%

Total Antimony
 

3086587 3086587 <0.001 <0.001 NA < 0.001 101% 70% 130% 102% 80% 120% 105% 70% 130%

Total Arsenic 3086587 3086587 0.003 0.003 NA < 0.003 97% 70% 130% 107% 80% 120% 117% 70% 130%

Total Barium 3086587 3086587 0.128 0.136 6.1% < 0.002 99% 70% 130% 102% 80% 120% 99% 70% 130%

Total Beryllium 3086587 3086587 <0.001 <0.001 NA < 0.001 96% 70% 130% 103% 80% 120% 115% 70% 130%

Total Boron 3086587 3086587 0.048 0.050 NA < 0.010 99% 70% 130% 102% 80% 120% 110% 70% 130%

Total Cadmium
 

3086587 3086587 <0.0001 <0.0001 NA < 0.0001 102% 70% 130% 107% 80% 120% 107% 70% 130%

Total Chromium 3086587 3086587 <0.003 <0.003 NA < 0.003 102% 70% 130% 101% 80% 120% 99% 70% 130%

Total Cobalt 3086587 3086587 <0.0005 <0.0005 NA < 0.0005 96% 70% 130% 109% 80% 120% 100% 70% 130%

Total Copper 3086587 3086587 0.002 <0.001 NA < 0.001 99% 70% 130% 102% 80% 120% 99% 70% 130%

Total Iron 3086587 3086587 0.411 0.377 8.6% < 0.010 92% 70% 130% 104% 80% 120% 98% 70% 130%

Total Lead
 

3086587 3086587 <0.001 <0.001 NA < 0.001 94% 70% 130% 102% 80% 120% 99% 70% 130%

Total Manganese 3086587 3086587 0.031 0.035 12.1% < 0.002 97% 70% 130% 108% 80% 120% 101% 70% 130%

Dissolved Mercury 3086788 <0.0001 <0.0001 NA < 0.0001 99% 70% 130% 104% 80% 120% 95% 70% 130%

Total Molybdenum 3086587 3086587 0.004 0.003 NA < 0.002 99% 70% 130% 105% 80% 120% 101% 70% 130%

Total Nickel 3086587 3086587 <0.003 <0.003 NA < 0.003 95% 70% 130% 109% 80% 120% 98% 70% 130%

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

3086587 3086587 0.003 <0.002 NA < 0.002 107% 70% 130% 112% 80% 120% 119% 70% 130%

Total Silver 3086587 3086587 <0.0001 <0.0001 NA 0.0001 97% 70% 130% 110% 80% 120% 98% 70% 130%

Total Strontium 3086587 3086587 0.647 0.711 9.4% < 0.005 97% 70% 130% 103% 80% 120% 99% 70% 130%

Total Thallium 3086587 3086587 <0.0003 <0.0003 NA < 0.0003 95% 70% 130% 105% 80% 120% 102% 70% 130%

Total Tin 3086587 3086587 0.003 0.003 NA < 0.002 98% 70% 130% 103% 80% 120% 103% 70% 130%

Total Titanium
 

3086587 3086587 0.019 0.017 NA < 0.010 96% 70% 130% 108% 80% 120% 106% 70% 130%

Total Tungsten 3086587 3086587 <0.010 <0.010 NA < 0.010 97% 70% 130% 101% 80% 120% 100% 70% 130%

Total Uranium 3086587 3086587 <0.002 <0.002 NA < 0.002 93% 70% 130% 102% 80% 120% 102% 70% 130%

Total Vanadium 3086587 3086587 <0.002 <0.002 NA < 0.002 94% 70% 130% 105% 80% 120% 98% 70% 130%

Total Zinc 3086587 3086587 <0.020 <0.020 NA < 0.020 99% 70% 130% 104% 80% 120% 108% 70% 130%

Total Zirconium
 

3086587 3086587 <0.004 <0.004 NA < 0.004 103% 70% 130% 107% 80% 120% 104% 70% 130%

O. Reg. 153(511) - Metals & Inorganics (Water)

Dissolved Antimony 3084132 <1.0 <1.0 NA < 1.0 102% 70% 130% 108% 80% 120% 110% 70% 130%

Dissolved Arsenic 3084132 <1.0 <1.0 NA < 1.0 95% 70% 130% 111% 80% 120% 112% 70% 130%

Dissolved Barium 3084132 32.6 32.2 1.2% < 2.0 100% 70% 130% 101% 80% 120% 99% 70% 130%

Dissolved Beryllium 3084132 <0.50 <0.50 NA < 0.50 101% 70% 130% 118% 80% 120% 119% 70% 130%

Dissolved Boron
 

3084132 309 308 0.3% < 10.0 101% 70% 130% 113% 80% 120% 125% 70% 130%

Dissolved Cadmium 3084132 <0.20 <0.20 NA < 0.20 100% 70% 130% 107% 80% 120% 103% 70% 130%

Dissolved Chromium 3084132 <2.0 <2.0 NA < 2.0 100% 70% 130% 105% 80% 120% 117% 70% 130%

Dissolved Cobalt 3084132 <0.50 <0.50 NA < 0.50 101% 70% 130% 109% 80% 120% 115% 70% 130%

Dissolved Copper 3084132 1.5 2.1 NA < 1.0 98% 70% 130% 105% 80% 120% 108% 70% 130%

Dissolved Lead
 

3084132 <0.50 <0.50 NA < 0.50 98% 70% 130% 105% 80% 120% 103% 70% 130%

Dissolved Molybdenum 3084132 95.2 112 16.2% < 0.50 98% 70% 130% 105% 80% 120% 117% 70% 130%

Dissolved Nickel 3084132 <3.0 <3.0 NA < 3.0 99% 70% 130% 103% 80% 120% 111% 70% 130%

Dissolved Selenium 3084132 2.2 3.0 NA < 1.0 99% 70% 130% 111% 80% 120% 97% 70% 130%

Dissolved Silver 3084132 <0.20 <0.20 NA < 0.20 101% 70% 130% 106% 80% 120% 102% 70% 130%

Dissolved Thallium
 

3084132 <0.30 <0.30 NA < 0.30 98% 70% 130% 107% 80% 120% 107% 70% 130%

Dissolved Uranium 3084132 <0.50 <0.50 NA < 0.50 92% 70% 130% 105% 80% 120% 110% 70% 130%

Dissolved Vanadium 3084132 <0.40 <0.40 NA < 0.40 100% 70% 130% 104% 80% 120% 119% 70% 130%

Dissolved Zinc 3084132 <5.0 <5.0 NA < 5.0 99% 70% 130% 111% 80% 120% 122% 70% 130%

Mercury 3086788 <0.02 <0.02 NA < 0.02 99% 70% 130% 104% 80% 120% 95% 70% 130%

Chromium VI
 

3071878 <2.000 <2.000 NA < 2 98% 70% 130% 104% 80% 120% 105% 70% 130%

Cyanide, Free 3071887 <2 <2 NA < 2 99% 70% 130% 95% 80% 120% 92% 70% 130%

Dissolved Sodium 3086543 8640 8570 0.8% < 50 96% 70% 130% 96% 80% 120% 102% 70% 130%

Chloride 3090703 108000 109000 0.9% < 100 96% 70% 130% 103% 80% 120% 107% 70% 130%

Electrical Conductivity 3086235 6120 6130 0.2% < 2 104% 90% 110%

pH
 

3086235 7.42 7.44 0.3% NA 103% 90% 110%

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

Gamma-Hexachlorocyclohexane ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Heptachlor ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Aldrin ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Heptachlor Epoxide ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Endosulfan I ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Endosulfan II ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Endosulfan ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

CALCULATION

alpha - chlordane ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

gamma-Chlordane ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Chlordane ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

CALCULATION

op'-DDE ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

pp'-DDE ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

DDE ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

CALCULATION

op'-DDD ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

pp'-DDD ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

DDD ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

CALCULATION

op'-DDT ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

pp'-DDT ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

DDT ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

CALCULATION

Dieldrin ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Endrin ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Methoxychlor ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Hexachlorobenzene ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Hexachlorobutadiene ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Hexachloroethane ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Aroclor 1242 ORG-91-5112
modified from EPA SW-846 3510C & 
8082A

GC/ECD

Aroclor 1248 ORG-91-5112
modified from EPA SW-846 3510C & 
8082A

GC/ECD

Results relate only to the items tested. Results apply to samples as received.
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Aroclor 1254 ORG-91-5112
modified from EPA SW-846 3510C & 
8082A

GC/ECD

Aroclor 1260 ORG-91-5112
modified from EPA SW-846 3510C & 
8082A

GC/ECD

Polychlorinated Biphenyls ORG-91-5112
modified from EPA SW-846 3510C & 
8082A

GC/ECD

TCMX ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Decachlorobiphenyl ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Naphthalene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Acenaphthylene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Acenaphthene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Fluorene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Phenanthrene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Anthracene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Fluoranthene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Pyrene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Benzo(a)anthracene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Chrysene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Benzo(b)fluoranthene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Benzo(k)fluoranthene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Benzo(a)pyrene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Indeno(1,2,3-cd)pyrene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Dibenz(a,h)anthracene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Benzo(g,h,i)perylene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

2-and 1-methyl Naphthalene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Naphthalene-d8 ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Acridine-d9 ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Terphenyl-d14 ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Sediment

F1 (C6-C10) VOL-91-5010 modified from MOE PHC-E3421 (P&T)GC/FID

F1 (C6 to C10) minus BTEX VOL-91-5010 modified from MOE PHC-E3421 P&T GC/FID

Toluene-d8 VOL-91-5010 modified from MOE PHC-E3421 (P&T)GC/MS

F2 (C10 to C16) VOL-91-5010 modified from MOE PHC-E3421 GC/FID

F2 (C10 to C16) minus Naphthalene VOL-91-5010 modified from MOE PHC-E3421 GC/FID

Results relate only to the items tested. Results apply to samples as received.
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F3 (C16 to C34) VOL-91-5010 modified from MOE PHC-E3421 GC/FID

F3 (C16 to C34) minus PAHs VOL-91-5010 modified from MOE PHC-E3421 GC/FID

F4 (C34 to C50) VOL-91-5010 modified from MOE PHC-E3421 GC/FID

Gravimetric Heavy Hydrocarbons VOL-91-5010 modified from MOE PHC-E3421 BALANCE

Terphenyl VOL-91-5010 modified from MOE PHC-E3421 GC/FID

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

Methyl tert-butyl ether VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

1,1-Dichloroethane 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

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

(P&T)GC/MS

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

(P&T)GC/MS

Carbon Tetrachloride 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

1,2-Dichloropropane 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

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

(P&T)GC/MS

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

(P&T)GC/MS

1,1,2-Trichloroethane 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

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

(P&T)GC/MS

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

(P&T)GC/MS

Results relate only to the items tested. Results apply to samples as received.
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Tetrachloroethylene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

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

(P&T)GC/MS

Chlorobenzene 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

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

(P&T)GC/MS

Bromoform 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

1,1,2,2-Tetrachloroethane 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

1,3-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

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

(P&T)GC/MS

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

(P&T)GC/MS

Xylenes (Total) VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

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

(P&T)GC/MS

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

Phorate ORG-91-5103
modified from EPA SW-846 3510C, 
8141B & 8270E 

GC/MS

Dimethoate ORG-91-5103
modified from EPA SW-846 3510C, 
8141B & 8270E 

GC/MS

Terbufos ORG-91-5103
modified from EPA SW-846 3510C, 
8141B & 8270E 

GC/MS

Diazinon ORG-91-5103
modified from EPA SW-846 3510C, 
8141B & 8270E 

GC/MS

Malathion ORG-91-5103
modified from EPA SW-846 3510C, 
8141B & 8270E 

GC/MS

Chlorpyrifos ORG-91-5103
modified from EPA SW-846 3510C, 
8141B & 8270E 

GC/MS

Parathion ORG-91-5103
modified from EPA SW-846 3510C, 
8141B & 8270E 

GC/MS

Azinphos-methyl ORG-91-5103
modified from EPA SW-846 3510C, 
8141B & 8270E 

GC/MS

Triphenyl phosphate (surr) ORG-91-5103
modified from EPA SW-846 3510C, 
8141B & 8270E

GC/MS

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

Dissolved Antimony MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Arsenic MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Barium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Beryllium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Boron MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Cadmium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Chromium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Cobalt MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Copper MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Lead MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Molybdenum MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Nickel MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Selenium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Silver MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Thallium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Uranium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Vanadium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Zinc MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

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

CVAAS

Chromium VI INOR-93-6034 modified from SM 3500-CR B LACHAT FIA

Cyanide, Free INOR-93-6052
modified from ON MOECC E3015, SM 
4500-CN- I, G-387

TECHNICON AUTO ANALYZER

Dissolved Sodium MET-93-6105 modified from EPA 6010D ICP/OES

Chloride INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Electrical Conductivity INOR-93-6000 SM 2510 B PC TITRATE

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

Electrical Conductivity INOR-93-6000 modified from SM 2510 B PC TITRATE

Saturation pH (Calculated) SM 2320 B CALCULATION

Langelier Index (Calculated) SM 2330B CALCULATION

Hardness (as CaCO3) (Calculated) MET-93-6105
modified from EPA SW-846 6010C & 
200.7 & SM 2340 B

CALCULATION

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

BALANCE

Alkalinity (as CaCO3) INOR-93-6000 Modified from SM 2320 B PC TITRATE

Bicarbonate (as CaCO3) INOR-93-6000 modified from SM 2320 B PC TITRATE

Results relate only to the items tested. Results apply to samples as received.
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Carbonate (as CaCO3) INOR-93-6000 modified from SM 2320 B PC TITRATE

Hydroxide (as CaCO3) INOR-93-6000 modified from SM 2320 B PC TITRATE

Fluoride INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Nitrate as N INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Nitrite as N INOR-93-6004 SM 4110 B ION CHROMATOGRAPH

Bromide INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Sulphate INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Ortho Phosphate as P INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Ammonia as N INOR-93-6059 modified from SM 4500-NH3 H LACHAT FIA

Ammonia-Un-ionized (Calculated) MOE REFERENCE, PWQOs Tab 2 CALCULATION

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

SPECTROPHOTOMETER

Total Organic Carbon INOR-93-6049 modified from SM 5310 B SHIMADZU CARBON ANALYZER

True Colour INOR-93-6074 modified from SM 2120 B LACHAT FIA

Turbidity INOR-93-6044 modified from SM 2130 B NEPHELOMETER

Total Calcium MET-93-6105 modified from EPA 6010D ICP/OES

Total Magnesium MET-93-6105 modified from EPA 6010D ICP/OES

Total Potassium MET-93-6105 modified from EPA 6010D ICP/OES

Total Sodium MET-93-6105 modified from EPA 6010D ICP/OES

Aluminum-dissolved MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

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

ICP-MS

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

ICP-MS

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

ICP-MS

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

ICP-MS

Total Boron 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 Cobalt 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 Iron 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

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

CVAAS

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

ICP-MS

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

ICP-MS

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

ICP-MS

Total Strontium INOR-93-6003
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

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

ICP-MS

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

ICP-MS

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

ICP-MS

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

ICP-MS

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

ICP-MS

Total Vanadium 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

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

ICP-MS

Lab Filtration Aluminum Dissolved SR-78-9001 FILTRATION

Lab Filtration mercury SR-78-9001 FILTRATION

Results relate only to the items tested. Results apply to samples as received.
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CLIENT NAME: AECOM CANADA LTD
105 COMMERCE VALLEY DR.W 7TH FLOOR
MARKHAM, ON   L3T7W3    
(905) 886-7022

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Neli Popnikolova, Senior ChemistTRACE ORGANICS REVIEWED BY:

Marc Paquet, Chimiste, AGAT QuébecULTRA TRACE REVIEWED BY:

Jacky Zhu, Spectroscopy TechnicianWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 21

Oct 21, 2021

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*Notes

Disclaimer:
· All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may 

incorporate modifications from the specified reference methods to improve performance.
· All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may 

be exempt, please contact your Client Project Manager for details.
· AGAT’s liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other 

third party. Unless expressly agreed otherwise in writing, AGAT’s liability is limited to the actual cost of the specific analysis or analyses included in the 
services.

· This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
· The test results reported herewith relate only to the samples as received by the laboratory.
· Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of 

merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines 
contained in this document.

· All reportable information as specified by ISO/IEC 17025:2017 is available from AGAT Laboratories upon request.

21T815212AGAT WORK ORDER:

ATTENTION TO: Dhwanish Parikh

PROJECT: 60636190

Laboratories (V1) Page 1 of 21

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)
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CR4-03SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
13:15

DATE SAMPLED:

3086543G / S RDLUnitParameter

<0.20Dichlorodifluoromethane 0.20590µg/L

<0.17Vinyl Chloride 0.170.5µg/L

<0.20Bromomethane 0.200.89µg/L

<0.40Trichlorofluoromethane 0.40150µg/L

<1.0Acetone 1.02700µg/L

<0.301,1-Dichloroethylene 0.300.5µg/L

<0.30Methylene Chloride 0.305µg/L

<0.20trans- 1,2-Dichloroethylene 0.201.6µg/L

<0.20Methyl tert-butyl ether 0.2015µg/L

<0.301,1-Dichloroethane 0.300.5µg/L

<1.0Methyl Ethyl Ketone 1.0400µg/L

<0.20cis- 1,2-Dichloroethylene 0.201.6µg/L

<0.20Chloroform 0.202µg/L

<0.201,2-Dichloroethane 0.200.5µg/L

<0.301,1,1-Trichloroethane 0.300.5µg/L

<0.20Carbon Tetrachloride 0.200.2µg/L

<0.20Benzene 0.200.5µg/L

<0.201,2-Dichloropropane 0.200.5µg/L

<0.20Trichloroethylene 0.200.5µg/L

<0.20Bromodichloromethane 0.202µg/L

<1.0Methyl Isobutyl Ketone 1.0640µg/L

<0.201,1,2-Trichloroethane 0.200.5µg/L

<0.20Toluene 0.200.8µg/L

<0.10Dibromochloromethane 0.102µg/L

<0.10Ethylene Dibromide 0.100.2µg/L

<0.20Tetrachloroethylene 0.200.5µg/L

<0.101,1,1,2-Tetrachloroethane 0.101.1µg/L

<0.10Chlorobenzene 0.100.5µg/L

<0.10Ethylbenzene 0.100.5µg/L

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815212

DATE REPORTED: 2021-10-21

PROJECT: 60636190

O. Reg. 153(511) - VOCs (Water)

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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CR4-03SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
13:15

DATE SAMPLED:

3086543G / S RDLUnitParameter

<0.20m & p-Xylene 0.20µg/L

<0.10Bromoform 0.105µg/L

<0.10Styrene 0.100.5µg/L

<0.101,1,2,2-Tetrachloroethane 0.100.5µg/L

<0.10o-Xylene 0.10µg/L

<0.101,3-Dichlorobenzene 0.100.5µg/L

<0.101,4-Dichlorobenzene 0.100.5µg/L

<0.101,2-Dichlorobenzene 0.100.5µg/L

<0.301,3-Dichloropropene 0.300.5µg/L

<0.20Xylenes (Total) 0.2072µg/L

<0.20n-Hexane 0.205µg/L

Acceptable LimitsUnitSurrogate

104Toluene-d8 % Recovery 50-140

984-Bromofluorobenzene % Recovery 50-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Table 1: Full Depth Background Site Condition Standards - Ground Water - All Types of Property Uses
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

3086543 Xylenes total is a calculated parameter. The calculated value is the sum of m&p-Xylene and o-Xylene.
1,3-Dichloropropene total is a calculated parameter. The calculated value is the sum of Cis-1,3-Dichloropropene and Trans-1,3-Dichloropropene. 
The calculated parameter is non-accredited. The parameters that are components of the calculation are accredited.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815212

DATE REPORTED: 2021-10-21
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O. Reg. 153(511) - VOCs (Water)
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MISSISSAUGA, ONTARIO
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CR4-03SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
13:30

DATE SAMPLED:

3086529G / S: A RDLUnit G / S: BParameter

<0.5[<A]
Oil and Grease (animal/vegetable)  
in water

0.5150mg/L

<0.5[<A]Oil and Grease (mineral) in water 0.515mg/L

<0.3[<B]Methylene Chloride 0.32000µg/L 5.2

<0.30[<B]trans-1,3-Dichloropropene 0.30140µg/L 5.6

<0.9[<A]Methyl Ethyl Ketone 0.98000µg/L

<0.2[<B]cis- 1,2-Dichloroethylene 0.24000µg/L 5.6

<0.2[<B]Chloroform 0.240µg/L 2.0

<0.2[<B]Benzene 0.210µg/L 2.0

<0.2[<B]Trichloroethylene 0.2400µg/L 8.0

<0.2[<B]Toluene 0.2270µg/L 2.0

<0.1[<B]Tetrachloroethene 0.11000µg/L 4.4

<0.1[<B]Ethylbenzene 0.1160µg/L 2.0

<0.1[<B]1,1,2,2-Tetrachloroethane 0.11400µg/L 17.0

<0.1[<A]Styrene 0.1200µg/L

<0.1[<B]1,2-Dichlorobenzene 0.150µg/L 5.6

<0.1[<B]1,4-Dichlorobenzene 0.180µg/L 6.8

<0.2m & p-Xylene 0.2µg/L

<0.1o-Xylene 0.1µg/L

<0.2[<B]Xylenes (Total) 0.21400µg/L 4.4

<0.2[<B]PCBs 0.21µg/L 0.4

<0.5[<B]Di-n-butyl phthalate 0.580µg/L 15.0

<0.5[<B]Bis(2-Ethylhexyl)phthalate 0.512µg/L 8.8

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815212

DATE REPORTED: 2021-10-21

PROJECT: 60636190

York Region Sanitary - Organics

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 21DRAFT



CR4-03SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
13:30

DATE SAMPLED:

Acceptable Limits 3086529UnitSurrogate

102Toluene-d8 % Recovery 50-140

894-Bromofluorobenzene % Recovery 50-140

87Decachlorobiphenyl % 50-140

752,4,6-Tribromophenol % 50-140

692-Fluorophenol % 50-140

93Chrysene-d12 % 50-140

91phenol-d6 surrogate % 50-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: A Refers to The Regional Municipality of York - Limits for Sanitary Sewer Discharge [BY-LAW NO.2011-56], B Refers to The Regional 
Municipality of York - Limits for Storm Sewer Discharge [BY-LAW NO.2011-56]
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

3086529 Oil and Grease animal/vegetable is a calculated parameter. The calculated value is the difference between Total O&G and Mineral O&G.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815212

DATE REPORTED: 2021-10-21

PROJECT: 60636190

York Region Sanitary - Organics

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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CR4-03SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
13:30

DATE SAMPLED:

3086529G / S RDLUnitParameter

<0.001Total Nonylphenol 0.0010.020mg/L

<0.001NP1EO 0.001mg/L

<0.0003NP2EO 0.0003mg/L

<0.001Total Nonylphenol Ethoxylates 0.0010.200mg/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to The Regional Municipality of York - Limits for Sanitary Sewer Discharge [BY-LAW NO.2011-56]
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

Analysis performed at AGAT Montréal (unless marked by *)

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815212

DATE REPORTED: 2021-10-21

PROJECT: 60636190

Nonylphenol and Nonylphenol Ethoxylates (Ontario, mg/L)

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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CR4-03SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
13:30

DATE SAMPLED:

3086529G / S: A RDLUnit G / S: BParameter

<2.00[<B]
Biochemical Oxygen Demand, 
Carbonaceous

2.00300mg/L 15

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: A Refers to The Regional Municipality of York - Limits for Sanitary Sewer Discharge [BY-LAW NO.2011-56], B Refers to The Regional 
Municipality of York - Limits for Storm Sewer Discharge [BY-LAW NO.2011-56]
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

Analysis performed at AGAT Halifax (unless marked by *)

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815212

DATE REPORTED: 2021-10-21

PROJECT: 60636190

CBOD5

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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CR4-03SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
13:15

DATE SAMPLED:

3086543G / S RDLUnitParameter

<1.0Dissolved Antimony 1.01.5µg/L

2.2Dissolved Arsenic 1.013µg/L

216Dissolved Barium 2.0610µg/L

<0.50Dissolved Beryllium 0.500.5µg/L

28.8Dissolved Boron 10.01700µg/L

<0.20Dissolved Cadmium 0.200.5µg/L

<2.0Dissolved Chromium 2.011µg/L

<0.50Dissolved Cobalt 0.503.8µg/L

<1.0Dissolved Copper 1.05µg/L

<0.50Dissolved Lead 0.501.9µg/L

4.55Dissolved Molybdenum 0.5023µg/L

<3.0Dissolved Nickel 3.014µg/L

<1.0Dissolved Selenium 1.05µg/L

<0.20Dissolved Silver 0.200.3µg/L

<0.30Dissolved Thallium 0.300.5µg/L

0.57Dissolved Uranium 0.508.9µg/L

<0.40Dissolved Vanadium 0.403.9µg/L

<5.0Dissolved Zinc 5.0160µg/L

<0.02Mercury 0.020.1µg/L

<2.000Chromium VI 2.00025µg/L

<2Cyanide, Free 25µg/L

8640Dissolved Sodium 50490000µg/L

36500Chloride 100790000µg/L

610Electrical Conductivity 2NAuS/cm

8.03pH NApH Units

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Table 1: Full Depth Background Site Condition Standards - Ground Water - All Types of Property Uses
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

3086543 Metals analysis completed on a filtered sample.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815212

DATE REPORTED: 2021-10-21

PROJECT: 60636190

O. Reg. 153(511) - Metals & Inorganics (Water)

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 8 of 21DRAFT



CR4-03SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-10-13
13:30

DATE SAMPLED:

3086529G / S: A RDLUnit G / S: BParameter

8.01pH NA6.0-10.5pH Units 6.0-9.0

54[B-A]Total Suspended Solids 10350mg/L 15

<0.05[<A]Fluoride 0.0510mg/L

33.9[<A]Sulphate 0.101500mg/L

<0.002[<B]Total Cyanide 0.0022mg/L 0.02

0.010[B-A]Phenols 0.0011mg/L 0.008

0.22[<B]Total Kjeldahl Nitrogen 0.10100mg/L 1

0.282[<A]Total Aluminum 0.01050mg/L

<0.020[<A]Total Antimony 0.0205mg/L

<0.015[<B]Total Arsenic 0.0151mg/L 0.020

<0.005[<B]Total Cadmium 0.0050.7mg/L 0.008

<0.020[<B]Total Chromium 0.0202mg/L 0.080

<0.020[<A]Total Cobalt 0.0205mg/L

<0.015[<B]Total Copper 0.0153mg/L 0.050

<0.020[<B]Total Lead 0.0201mg/L 0.120

0.052[<B]Total Manganese 0.0205mg/L 0.150

<0.0002[<B]Total Mercury 0.00020.01mg/L 0.0004

<0.020[<A]Total Molybdenum 0.0205mg/L

<0.015[<B]Total Nickel 0.0152mg/L 0.080

0.05[<B]Total Phosphorus 0.0210mg/L 0.400

<0.002[<B]Total Selenium 0.0021mg/L 0.020

<0.020[<B]Total Silver 0.0205mg/L 0.120

<0.025[<A]Total Tin 0.0255mg/L

0.019[<A]Total Titanium 0.0105mg/L

<0.020[<B]Total Zinc 0.0202mg/L 0.040

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: A Refers to The Regional Municipality of York - Limits for Sanitary Sewer Discharge [BY-LAW NO.2011-56], B Refers to The Regional 
Municipality of York - Limits for Storm Sewer Discharge [BY-LAW NO.2011-56]
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2021-10-13

Certificate of Analysis

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815212

DATE REPORTED: 2021-10-21

PROJECT: 60636190

York Region Sanitary Sewer Use By-Law - Inorganics

SAMPLED BY:Dhwanish ParikhSAMPLING SITE:Bradford Bypass (BBP)

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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3086529 ON York SM York Region Sanitary Sewer Use By-Law - Inorganics Phenols 0.008 0.010CR4-03 mg/L

3086529 ON York SM York Region Sanitary Sewer Use By-Law - Inorganics Total Suspended Solids 15 54CR4-03 mg/L

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

Exceedance Summary

ATTENTION TO: Dhwanish ParikhCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T815212

PROJECT: 60636190

SAMPLEID GUIDELINE ANALYSIS PACKAGE PARAMETER GUIDEVALUE RESULTSAMPLE TITLE UNIT

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

EXCEEDANCE SUMMARY (V1) Page 10 of 21
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York Region Sanitary - Organics

Oil and Grease (animal/vegetable)  
in water

3080465 < 0.5 < 0.5 NA < 0.5 81% 70% 130% 104% 70% 130% 113% 70% 130%

Oil and Grease (mineral) in water 3080465 < 0.5 < 0.5 NA < 0.5 93% 70% 130% 81% 70% 130% 77% 70% 130%

Methylene Chloride 3092058 <0.3 <0.3 NA < 0.3 114% 50% 140% 107% 60% 130% 112% 50% 140%

trans-1,3-Dichloropropene 3092058 <0.30 <0.30 NA < 0.30 110% 50% 140% 114% 60% 130% 98% 50% 140%

Methyl Ethyl Ketone
 

3092058 <0.9 <0.9 NA < 0.9 95% 50% 140% 102% 50% 140% 104% 50% 140%

cis- 1,2-Dichloroethylene 3092058 <0.2 <0.2 NA < 0.2 86% 50% 140% 92% 60% 130% 89% 50% 140%

Chloroform 3092058 <0.2 <0.2 NA < 0.2 89% 50% 140% 93% 60% 130% 104% 50% 140%

Benzene 3092058 <0.2 <0.2 NA < 0.2 78% 50% 140% 89% 60% 130% 100% 50% 140%

Trichloroethylene 3092058 <0.2 <0.2 NA < 0.2 90% 50% 140% 99% 60% 130% 108% 50% 140%

Toluene
 

3092058 <0.2 <0.2 NA < 0.2 101% 50% 140% 102% 60% 130% 111% 50% 140%

Tetrachloroethene 3092058 <0.1 <0.1 NA < 0.1 103% 50% 140% 108% 60% 130% 115% 50% 140%

Ethylbenzene 3092058 <0.1 <0.1 NA < 0.1 115% 50% 140% 104% 60% 130% 113% 50% 140%

1,1,2,2-Tetrachloroethane 3092058 <0.1 <0.1 NA < 0.1 107% 50% 140% 93% 60% 130% 113% 50% 140%

Styrene 3092058 <0.1 <0.1 NA < 0.1 103% 50% 140% 97% 60% 130% 109% 50% 140%

1,2-Dichlorobenzene
 

3092058 <0.1 <0.1 NA < 0.1 117% 50% 140% 99% 60% 130% 119% 50% 140%

1,4-Dichlorobenzene 3092058 <0.1 <0.1 NA < 0.1 92% 50% 140% 100% 60% 130% 94% 50% 140%

m & p-Xylene 3092058 <0.2 <0.2 NA < 0.2 111% 50% 140% 107% 60% 130% 111% 50% 140%

o-Xylene 3092058 <0.1 <0.1 NA < 0.1 119% 50% 140% 107% 60% 130% 117% 50% 140%

PCBs 3086334 < 0.2 < 0.2 NA < 0.2 104% 50% 140% 101% 50% 140% 80% 50% 140%

Di-n-butyl phthalate
 

3026196 < 0.5 < 0.5 0.0% < 0.5 78% 50% 140% 99% 50% 140% 85% 50% 140%

Bis(2-Ethylhexyl)phthalate 3026196 < 0.5 < 0.5 NA < 0.5 78% 50% 140% 90% 50% 140% 98% 50% 140%

 

O. Reg. 153(511) - VOCs (Water)

Dichlorodifluoromethane 3092058 <0.20 <0.20 NA < 0.20 99% 50% 140% 108% 50% 140% 103% 50% 140%

Vinyl Chloride 3092058 <0.17 <0.17 NA < 0.17 98% 50% 140% 109% 50% 140% 104% 50% 140%

Bromomethane 3092058 <0.20 <0.20 NA < 0.20 98% 50% 140% 95% 50% 140% 101% 50% 140%

Trichlorofluoromethane 3092058 <0.40 <0.40 NA < 0.40 106% 50% 140% 104% 50% 140% 98% 50% 140%

Acetone
 

3092058 <1.0 <1.0 NA < 1.0 98% 50% 140% 104% 50% 140% 102% 50% 140%

1,1-Dichloroethylene 3092058 <0.30 <0.30 NA < 0.30 88% 50% 140% 103% 60% 130% 93% 50% 140%

Methylene Chloride 3092058 <0.30 <0.30 NA < 0.30 114% 50% 140% 107% 60% 130% 112% 50% 140%

trans- 1,2-Dichloroethylene 3092058 <0.20 <0.20 NA < 0.20 111% 50% 140% 110% 60% 130% 105% 50% 140%

Methyl tert-butyl ether 3092058 <0.20 <0.20 NA < 0.20 110% 50% 140% 108% 60% 130% 110% 50% 140%

1,1-Dichloroethane
 

3092058 <0.30 <0.30 NA < 0.30 98% 50% 140% 101% 60% 130% 102% 50% 140%

Methyl Ethyl Ketone 3092058 <1.0 <1.0 NA < 1.0 95% 50% 140% 102% 50% 140% 104% 50% 140%

cis- 1,2-Dichloroethylene 3092058 <0.20 <0.20 NA < 0.20 86% 50% 140% 92% 60% 130% 89% 50% 140%

Chloroform 3092058 <0.20 <0.20 NA < 0.20 89% 50% 140% 93% 60% 130% 104% 50% 140%

1,2-Dichloroethane 3092058 <0.20 <0.20 NA < 0.20 73% 50% 140% 70% 60% 130% 94% 50% 140%

1,1,1-Trichloroethane
 

3092058 <0.30 <0.30 NA < 0.30 87% 50% 140% 101% 60% 130% 94% 50% 140%

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

SAMPLING SITE:Bradford Bypass (BBP) SAMPLED BY:Dhwanish Parikh

AGAT WORK ORDER: 21T815212

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Dhwanish Parikh

CLIENT NAME: AECOM CANADA LTD

PROJECT: 60636190

Trace Organics Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Oct 21, 2021 REFERENCE MATERIAL

Method
Blank

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 11 of 21

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.
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Carbon Tetrachloride 3092058 <0.20 <0.20 NA < 0.20 111% 50% 140% 116% 60% 130% 111% 50% 140%

Benzene 3092058 <0.20 <0.20 NA < 0.20 78% 50% 140% 89% 60% 130% 100% 50% 140%

1,2-Dichloropropane 3092058 <0.20 <0.20 NA < 0.20 91% 50% 140% 88% 60% 130% 102% 50% 140%

Trichloroethylene 3092058 <0.20 <0.20 NA < 0.20 90% 50% 140% 99% 60% 130% 108% 50% 140%

Bromodichloromethane
 

3092058 <0.20 <0.20 NA < 0.20 112% 50% 140% 107% 60% 130% 113% 50% 140%

Methyl Isobutyl Ketone 3092058 <1.0 <1.0 NA < 1.0 90% 50% 140% 100% 50% 140% 105% 50% 140%

1,1,2-Trichloroethane 3092058 <0.20 <0.20 NA < 0.20 118% 50% 140% 96% 60% 130% 114% 50% 140%

Toluene 3092058 <0.20 <0.20 NA < 0.20 101% 50% 140% 102% 60% 130% 111% 50% 140%

Dibromochloromethane 3092058 <0.10 <0.10 NA < 0.10 111% 50% 140% 118% 60% 130% 98% 50% 140%

Ethylene Dibromide
 

3092058 <0.10 <0.10 NA < 0.10 115% 50% 140% 99% 60% 130% 119% 50% 140%

Tetrachloroethylene 3092058 <0.20 <0.20 NA < 0.20 103% 50% 140% 108% 60% 130% 115% 50% 140%

1,1,1,2-Tetrachloroethane 3092058 <0.10 <0.10 NA < 0.10 93% 50% 140% 114% 60% 130% 106% 50% 140%

Chlorobenzene 3092058 <0.10 <0.10 NA < 0.10 116% 50% 140% 99% 60% 130% 114% 50% 140%

Ethylbenzene 3092058 <0.10 <0.10 NA < 0.10 115% 50% 140% 104% 60% 130% 113% 50% 140%

m & p-Xylene
 

3092058 <0.20 <0.20 NA < 0.20 111% 50% 140% 107% 60% 130% 111% 50% 140%

Bromoform 3092058 <0.10 <0.10 NA < 0.10 95% 50% 140% 104% 60% 130% 106% 50% 140%

Styrene 3092058 <0.10 <0.10 NA < 0.10 103% 50% 140% 97% 60% 130% 109% 50% 140%

1,1,2,2-Tetrachloroethane 3092058 <0.10 <0.10 NA < 0.10 107% 50% 140% 93% 60% 130% 113% 50% 140%

o-Xylene 3092058 <0.10 <0.10 NA < 0.10 119% 50% 140% 107% 60% 130% 117% 50% 140%

1,3-Dichlorobenzene
 

3092058 <0.10 <0.10 NA < 0.10 107% 50% 140% 99% 60% 130% 116% 50% 140%

1,4-Dichlorobenzene 3092058 <0.10 <0.10 NA < 0.10 92% 50% 140% 100% 60% 130% 94% 50% 140%

1,2-Dichlorobenzene 3092058 <0.10 <0.10 NA < 0.10 117% 50% 140% 99% 60% 130% 119% 50% 140%

n-Hexane 3092058 <0.20 <0.20 NA < 0.20 100% 50% 140% 81% 60% 130% 103% 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).
 

Certified By:

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

SAMPLING SITE:Bradford Bypass (BBP) SAMPLED BY:Dhwanish Parikh

AGAT WORK ORDER: 21T815212

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Dhwanish Parikh

CLIENT NAME: AECOM CANADA LTD

PROJECT: 60636190

Trace Organics Analysis (Continued)

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Oct 21, 2021 REFERENCE MATERIAL

Method
Blank

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com
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listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.
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Nonylphenol and Nonylphenol Ethoxylates (Ontario, mg/L)

Total Nonylphenol 1 NA NA NA 0.0% < 0.001 NA 60% 140% 89% 60% 140% NA 60% 140%

NP1EO 1 NA NA NA 0.0% < 0.001 NA 60% 140% 108% 60% 140% NA 60% 140%

NP2EO 1 NA NA NA 0.0% < 0.0003 NA 60% 140% 120% 60% 140% NA 60% 140%
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York Region Sanitary Sewer Use By-Law - Inorganics

pH 3086235 7.42 7.44 0.3% NA 103% 90% 110%

Total Suspended Solids 3095290 1560 1560 0.0% < 10 100% 80% 120%

Fluoride 3090703 <0.05 <0.05 NA < 0.05 101% 70% 130% 96% 80% 120% 108% 70% 130%

Sulphate 3090703 19.5 19.5 0.0% < 0.10 100% 70% 130% 100% 80% 120% 108% 70% 130%

Total Cyanide
 

3083722 <0.002 <0.002 NA < 0.002 94% 70% 130% 92% 80% 120% 92% 70% 130%

Phenols 3071594 0.016 0.016 0.0% < 0.001 99% 90% 110% 96% 90% 110% 115% 80% 120%

Total Kjeldahl Nitrogen 3084132 2.71 2.72 0.4% < 0.10 104% 70% 130% 102% 80% 120% 100% 70% 130%

Total Aluminum 3086587 0.297 0.311 4.6% < 0.010 92% 70% 130% 102% 80% 120% 102% 70% 130%

Total Antimony 3086587 <0.020 <0.020 NA < 0.020 101% 70% 130% 102% 80% 120% 105% 70% 130%

Total Arsenic
 

3086587 <0.015 <0.015 NA < 0.015 97% 70% 130% 107% 80% 120% 117% 70% 130%

Total Cadmium 3086587 <0.005 <0.005 NA < 0.005 102% 70% 130% 107% 80% 120% 107% 70% 130%

Total Chromium 3086587 <0.020 <0.020 NA < 0.020 102% 70% 130% 101% 80% 120% 99% 70% 130%

Total Cobalt 3086587 <0.020 <0.020 NA < 0.020 96% 70% 130% 109% 80% 120% 100% 70% 130%

Total Copper 3086587 <0.015 <0.015 NA < 0.015 99% 70% 130% 102% 80% 120% 99% 70% 130%

Total Lead
 

3086587 <0.020 <0.020 NA < 0.020 94% 70% 130% 102% 80% 120% 99% 70% 130%

Total Manganese 3086587 0.031 0.035 NA < 0.020 97% 70% 130% 108% 80% 120% 101% 70% 130%

Total Mercury 3086529 3086529 <0.0002 <0.0002 NA < 0.0002 99% 70% 130% 104% 80% 120% 92% 70% 130%

Total Molybdenum 3086587 <0.020 <0.020 NA < 0.020 99% 70% 130% 105% 80% 120% 101% 70% 130%

Total Nickel 3086587 <0.015 <0.015 NA < 0.015 95% 70% 130% 109% 80% 120% 98% 70% 130%

Total Phosphorus
 

3083887 2.76 2.68 2.9% < 0.02 96% 70% 130% 96% 80% 120% NA 70% 130%

Total Selenium 3086587 0.003 <0.002 NA < 0.002 107% 70% 130% 112% 80% 120% 119% 70% 130%

Total Silver 3086587 <0.020 <0.020 NA 0.0001 97% 70% 130% 110% 80% 120% 98% 70% 130%

Total Tin 3086587 <0.025 <0.025 NA < 0.025 98% 70% 130% 103% 80% 120% 103% 70% 130%

Total Titanium 3086587 0.019 0.017 NA < 0.010 96% 70% 130% 108% 80% 120% 106% 70% 130%

Total Zinc
 

3086587 <0.020 <0.020 NA < 0.020 99% 70% 130% 104% 80% 120% 108% 70% 130%

O. Reg. 153(511) - Metals & Inorganics (Water)

Dissolved Antimony 3084132 <1.0 <1.0 NA < 1.0 102% 70% 130% 108% 80% 120% 110% 70% 130%

Dissolved Arsenic 3084132 <1.0 <1.0 NA < 1.0 95% 70% 130% 111% 80% 120% 112% 70% 130%

Dissolved Barium 3084132 32.6 32.2 1.2% < 2.0 100% 70% 130% 101% 80% 120% 99% 70% 130%

Dissolved Beryllium 3084132 <0.50 <0.50 NA < 0.50 101% 70% 130% 118% 80% 120% 119% 70% 130%

Dissolved Boron
 

3084132 310 306 1.3% < 10.0 101% 70% 130% 110% 80% 120% 119% 70% 130%

Dissolved Cadmium 3084132 <0.20 <0.20 NA < 0.20 100% 70% 130% 107% 80% 120% 103% 70% 130%

Dissolved Chromium 3084132 <2.0 <2.0 NA < 2.0 100% 70% 130% 105% 80% 120% 117% 70% 130%

Dissolved Cobalt 3084132 <0.50 <0.50 NA < 0.50 101% 70% 130% 109% 80% 120% 115% 70% 130%

Dissolved Copper 3084132 1.5 2.1 NA < 1.0 98% 70% 130% 105% 80% 120% 108% 70% 130%

Dissolved Lead
 

3084132 <0.50 <0.50 NA < 0.50 98% 70% 130% 105% 80% 120% 103% 70% 130%

Dissolved Molybdenum 3084132 95.2 112 16.2% < 0.50 98% 70% 130% 105% 80% 120% 117% 70% 130%

Dissolved Nickel 3084132 <3.0 <3.0 NA < 3.0 99% 70% 130% 103% 80% 120% 111% 70% 130%

Dissolved Selenium 3084132 2.2 3.0 NA < 1.0 99% 70% 130% 111% 80% 120% 97% 70% 130%

Results relate only to the items tested. Results apply to samples as received.
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Dissolved Silver 3084132 <0.20 <0.20 NA < 0.20 101% 70% 130% 106% 80% 120% 102% 70% 130%

Dissolved Thallium
 

3084132 <0.30 <0.30 NA < 0.30 98% 70% 130% 107% 80% 120% 107% 70% 130%

Dissolved Uranium 3084132 <0.50 <0.50 NA < 0.50 92% 70% 130% 105% 80% 120% 110% 70% 130%

Dissolved Vanadium 3084132 <0.40 <0.40 NA < 0.40 100% 70% 130% 104% 80% 120% 119% 70% 130%

Dissolved Zinc 3084132 <5.0 <5.0 NA < 5.0 99% 70% 130% 111% 80% 120% 122% 70% 130%

Mercury 3086788 <0.02 <0.02 NA < 0.02 99% 70% 130% 104% 80% 120% 95% 70% 130%

Chromium VI
 

3071878 <2.000 <2.000 NA < 2 98% 70% 130% 104% 80% 120% 105% 70% 130%

Cyanide, Free 3071887 <2 <2 NA < 2 99% 70% 130% 95% 80% 120% 92% 70% 130%

Dissolved Sodium 3086543 3086543 8640 8570 0.8% < 50 96% 70% 130% 96% 80% 120% 102% 70% 130%

Chloride 3090703 108000 109000 0.9% < 100 96% 70% 130% 103% 80% 120% 107% 70% 130%

Electrical Conductivity 3086235 6120 6130 0.2% < 2 104% 90% 110%

pH
 

3086235 7.42 7.44 0.3% NA 103% 90% 110%

CBOD5

Biochemical Oxygen Demand, 
Carbonaceous

3083995 180 187 3.8% < 2 97% 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

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

Methyl tert-butyl ether VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

1,1-Dichloroethane 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

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

(P&T)GC/MS

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

(P&T)GC/MS

Carbon Tetrachloride 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

1,2-Dichloropropane 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

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

(P&T)GC/MS

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

(P&T)GC/MS

1,1,2-Trichloroethane 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

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

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

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

(P&T)GC/MS

Bromoform 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

1,1,2,2-Tetrachloroethane 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

1,3-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

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

(P&T)GC/MS

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

(P&T)GC/MS

Xylenes (Total) VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

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

(P&T)GC/MS

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

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

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

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

SAMPLING SITE:Bradford Bypass (BBP) SAMPLED BY:Dhwanish Parikh

AGAT WORK ORDER: 21T815212

Method Summary

ATTENTION TO: Dhwanish Parikh

CLIENT NAME: AECOM CANADA LTD

PROJECT: 60636190

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 17 of 21

DRAFT



1,4-Dichlorobenzene 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

Ultra Trace Analysis

Total Nonylphenol TOX-151-19003F ASTM D7065-6 LCMSMS

NP1EO TOX-151-19003F ASTM D7065-6 LCMSMS

NP2EO TOX-151-19003F ASTM D7065-6 LCMSMS

Total Nonylphenol Ethoxylates TOX-19003F ASTM D7065-6 LCMSMS

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

Biochemical Oxygen Demand, 
Carbonaceous

INOR-121-6023 SM 5210 B INCUBATOR

Dissolved Antimony MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Arsenic MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Barium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Beryllium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Boron MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Cadmium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Chromium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Cobalt MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Copper MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Lead MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Molybdenum MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Nickel MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Selenium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Silver MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Thallium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Uranium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Vanadium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Zinc MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

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

CVAAS

Chromium VI INOR-93-6034 modified from SM 3500-CR B LACHAT FIA

Cyanide, Free INOR-93-6052
modified from ON MOECC E3015, SM 
4500-CN- I, G-387

TECHNICON AUTO ANALYZER

Dissolved Sodium MET-93-6105 modified from EPA 6010D ICP/OES

Chloride INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Electrical Conductivity INOR-93-6000 SM 2510 B PC TITRATE

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

Fluoride INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Sulphate INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

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

TECHNICON AUTO ANALYZER

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

Results relate only to the items tested. Results apply to samples as received.
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ATTENTION TO: Dhwanish Parikh

CLIENT NAME: AECOM CANADA LTD

PROJECT: 60636190

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 19 of 21
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Total Kjeldahl Nitrogen INOR-93-6048
modified from EPA 351.2 and SM 
4500-NORG D

LACHAT FIA

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

ICP-MS

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

ICP-MS

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 Cobalt 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 Molybdenum MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

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

ICP-MS

Total Titanium 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:Bradford Bypass (BBP) SAMPLED BY:Dhwanish Parikh

AGAT WORK ORDER: 21T815212

Method Summary

ATTENTION TO: Dhwanish Parikh

CLIENT NAME: AECOM CANADA LTD

PROJECT: 60636190

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 20 of 21
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CLIENT NAME: AECOM CANADA LTD
105 Commerce Valley Drive West 7th Floor
MARKHAM, ON   L3T7W3    
(905) 886-7022

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Oksana Gushyla, Trace Organics Lab SupervisorTRACE ORGANICS REVIEWED BY:

Yris Verastegui, Report ReviewerWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 28

Dec 02, 2021

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*Notes

Disclaimer:
· All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may 

incorporate modifications from the specified reference methods to improve performance.
· All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may 

be exempt, please contact your Client Project Manager for details.
· AGAT’s liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other 

third party. Unless expressly agreed otherwise in writing, AGAT’s liability is limited to the actual cost of the specific analysis or analyses included in the 
services.

· This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
· The test results reported herewith relate only to the samples as received by the laboratory.
· Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of 

merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines 
contained in this document.

· All reportable information as specified by ISO/IEC 17025:2017 is available from AGAT Laboratories upon request.

21T834435AGAT WORK ORDER:

ATTENTION TO: Dhwanish Parikh, Brian Holden

PROJECT: 60636190

Laboratories (V1) Page 1 of 28

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

DRAFT



CV1-01SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-11-24
10:30

DATE SAMPLED:

3246760G / S RDLUnitParameter

<0.01Gamma-Hexachlorocyclohexane 0.010.01ug/L

<0.01Heptachlor 0.010.01ug/L

<0.01Aldrin 0.010.01ug/L

<0.01Heptachlor Epoxide 0.010.01ug/L

<0.05Endosulfan I 0.05µg/L

<0.05Endosulfan II 0.05µg/L

<0.05Endosulfan 0.050.05ug/L

<0.1alpha - chlordane 0.1µg/L

<0.2gamma-Chlordane 0.2µg/L

<0.04Chlordane 0.040.06ug/L

<0.01op'-DDE 0.01µg/L

<0.01pp'-DDE 0.01µg/L

<0.01DDE 0.01ug/L

<0.05op'-DDD 0.05µg/L

<0.05pp'-DDD 0.05µg/L

<0.05DDD 0.051.8ug/L

<0.04op'-DDT 0.04µg/L

<0.05pp'-DDT 0.05µg/L

<0.04DDT 0.04ug/L

<0.02Dieldrin 0.020.05ug/L

<0.05Endrin 0.050.05ug/L

<0.04Methoxychlor 0.040.05ug/L

<0.01Hexachlorobenzene 0.010.01ug/L

<0.01Hexachlorobutadiene 0.010.01ug/L

<0.01Hexachloroethane 0.010.01ug/L

<0.1Aroclor 1242 0.1ug/L

<0.1Aroclor 1248 0.1ug/L

<0.1Aroclor 1254 0.1ug/L

<0.1Aroclor 1260 0.1ug/L

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

DATE RECEIVED: 2021-11-24

Certificate of Analysis

ATTENTION TO: Dhwanish Parikh, Brian HoldenCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T834435

DATE REPORTED: 2021-12-02

PROJECT: 60636190

O. Reg. 153(511) - OC Pesticides + PCBs (Water)

SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 28DRAFT



CV1-01SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-11-24
10:30

DATE SAMPLED:

3246760G / S RDLUnitParameter

<0.1Polychlorinated Biphenyls 0.10.2ug/L

Acceptable LimitsUnitSurrogate

83TCMX % 50-140

99Decachlorobiphenyl % 50-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Table 1: Full Depth Background Site Condition Standards - Ground Water - All Types of Property Uses
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

3246760 DDT total is a calculated parameter. The calculated value is the sum of op'DDT and pp'DDT. 
DDD total is a calculated parameter. The calculated value is the sum of op'DDD and pp'DDD.
DDE total is a calculated parameter. The calculated value is the sum of op'DDE and pp'DDE. 
Endosulfan total is a calculated parameter. The calculated value is the sum of Endosulfan I and Endosulfan II.
Chlordane total is a calculated parameter. The calculated value is the sum of Alpha-Chlordane and Gamma-Chlordane.
PCB total is a calculated parameter. The calculated value is the sum of Aroclor 1242, Aroclor 1248, Aroclor 1254 and Aroclor 1260.
The calculated parameters are non-accredited. The parameters that are components of the calculation are accredited.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2021-11-24

Certificate of Analysis

ATTENTION TO: Dhwanish Parikh, Brian HoldenCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T834435

DATE REPORTED: 2021-12-02

PROJECT: 60636190

O. Reg. 153(511) - OC Pesticides + PCBs (Water)

SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 28DRAFT



CV1-01SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-11-24
10:30

DATE SAMPLED:

3246760G / S RDLUnitParameter

<0.20Naphthalene 0.207µg/L

<0.20Acenaphthylene 0.201µg/L

<0.20Acenaphthene 0.204.1µg/L

<0.20Fluorene 0.20120µg/L

<0.10Phenanthrene 0.100.1µg/L

<0.10Anthracene 0.100.1µg/L

<0.20Fluoranthene 0.200.4µg/L

<0.20Pyrene 0.200.2µg/L

<0.20Benzo(a)anthracene 0.200.2µg/L

<0.10Chrysene 0.100.1µg/L

<0.10Benzo(b)fluoranthene 0.100.1µg/L

<0.10Benzo(k)fluoranthene 0.100.1µg/L

<0.01Benzo(a)pyrene 0.010.01µg/L

<0.20Indeno(1,2,3-cd)pyrene 0.200.2µg/L

<0.20Dibenz(a,h)anthracene 0.200.2µg/L

<0.20Benzo(g,h,i)perylene 0.200.2µg/L

<0.202-and 1-methyl Naphthalene 0.202µg/L

NoSediment

Acceptable LimitsUnitSurrogate

78Naphthalene-d8 % 50-140

84Acridine-d9 % 50-140

88Terphenyl-d14 % 50-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Table 1: Full Depth Background Site Condition Standards - Ground Water - All Types of Property Uses
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

3246760 Note: The result for Benzo(b)Fluoranthene is the total of the Benzo(b)&(j)Fluoranthene isomers because the isomers co-elute on the GC column.
2- and 1-Methyl Naphthalene is a calculated parameter. The calculated value is the sum of 2-Methyl Naphthalene and 1-Methyl Naphthalene. The calculated parameter is non-accredited. The parameters 
that are components of the calculation are accredited.
Sediment parameter is comment only based on visual inspection of the sample prior to extraction and is not an accredited test.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2021-11-24

Certificate of Analysis

ATTENTION TO: Dhwanish Parikh, Brian HoldenCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T834435

DATE REPORTED: 2021-12-02

PROJECT: 60636190

O. Reg. 153(511) - PAHs (Water)

SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 28DRAFT



CV1-01SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-11-24
10:30

DATE SAMPLED:

3246760G / S RDLUnitParameter

<25F1 (C6-C10) 25420µg/L

<25F1 (C6 to C10) minus BTEX 25420µg/L

<100F2 (C10 to C16) 100150µg/L

<100F2 (C10 to C16) minus Naphthalene 100µg/L

<100F3 (C16 to C34) 100500µg/L

<100F3 (C16 to C34) minus PAHs 100µg/L

<100F4 (C34 to C50) 100500µg/L

NAGravimetric Heavy Hydrocarbons 500µg/L

NoSediment

Acceptable LimitsUnitSurrogate

80.8Toluene-d8 % Recovery 50-140

84Terphenyl % Recovery 60-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Table 1: Full Depth Background Site Condition Standards - Ground Water - All Types of Property Uses
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

3246760 The C6-C10 fraction is calculated using toluene response factor.
C6–C10 (F1 minus BTEX) is a calculated parameter. The calculated value is F1 minus BTEX. The calculated parameter is non-accredited. The parameters that are components of the calculation are 
accredited.
The C10 - C16, C16 - C34, and C34 - C50 fractions are calculated using the average response factor for n-C10, n-C16, and n-C34.
Gravimetric Heavy Hydrocarbons are not included in the Total C16-C50 and are only determined if the chromatogram of the C34 - C50 hydrocarbons indicates that hydrocarbons >C50 are present.
The chromatogram has returned to baseline by the retention time of nC50.
Total C6 - C50 results are corrected for BTEX and PAH contributions.
C>10 – C16 (F2- Naphthalene) is a calculated parameter. The calculated value is F2 - Naphthalene.
C>16 - C34 (F3-PAH) is a calculated parameter. The calculated value is F3-PAH (PAH: sum of Phenanthrene, Benzo(a)anthracene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene, 
Fluoranthene, Dibenzo(a,h)anthracene, Indeno(1,2,3-c,d)pyrene and Pyrene).
This method complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.
nC10, nC16 and nC34 response factors are within 10% of their average.
C50 response factor is within 70% of nC10 + nC16 + nC34 average.
Linearity is within 15%.
Extraction and holding times were met for this sample.

Sediment parameter is comment only based on visual inspection of the sample prior to extraction and is not an accredited test.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2021-11-24

Certificate of Analysis

ATTENTION TO: Dhwanish Parikh, Brian HoldenCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T834435

DATE REPORTED: 2021-12-02

PROJECT: 60636190

O. Reg. 153(511) - PHCs F1 - F4 (with PAHs and VOC) (Water)

SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 5 of 28DRAFT



CV1-01SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-11-24
10:30

DATE SAMPLED:

3246760G / S RDLUnitParameter

<0.20Dichlorodifluoromethane 0.20590µg/L

<0.17Vinyl Chloride 0.170.5µg/L

<0.20Bromomethane 0.200.89µg/L

<0.40Trichlorofluoromethane 0.40150µg/L

<1.0Acetone 1.02700µg/L

<0.301,1-Dichloroethylene 0.300.5µg/L

<0.30Methylene Chloride 0.305µg/L

<0.20trans- 1,2-Dichloroethylene 0.201.6µg/L

<0.20Methyl tert-butyl ether 0.2015µg/L

<0.301,1-Dichloroethane 0.300.5µg/L

<1.0Methyl Ethyl Ketone 1.0400µg/L

<0.20cis- 1,2-Dichloroethylene 0.201.6µg/L

<0.20Chloroform 0.202µg/L

<0.201,2-Dichloroethane 0.200.5µg/L

<0.301,1,1-Trichloroethane 0.300.5µg/L

<0.20Carbon Tetrachloride 0.200.2µg/L

0.40Benzene 0.200.5µg/L

<0.201,2-Dichloropropane 0.200.5µg/L

<0.20Trichloroethylene 0.200.5µg/L

<0.20Bromodichloromethane 0.202µg/L

<1.0Methyl Isobutyl Ketone 1.0640µg/L

<0.201,1,2-Trichloroethane 0.200.5µg/L

0.49Toluene 0.200.8µg/L

<0.10Dibromochloromethane 0.102µg/L

<0.10Ethylene Dibromide 0.100.2µg/L

<0.20Tetrachloroethylene 0.200.5µg/L

<0.101,1,1,2-Tetrachloroethane 0.101.1µg/L

<0.10Chlorobenzene 0.100.5µg/L

<0.10Ethylbenzene 0.100.5µg/L

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

DATE RECEIVED: 2021-11-24

Certificate of Analysis

ATTENTION TO: Dhwanish Parikh, Brian HoldenCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T834435

DATE REPORTED: 2021-12-02

PROJECT: 60636190

O. Reg. 153(511) - VOCs (Water)

SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 6 of 28DRAFT



CV1-01SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-11-24
10:30

DATE SAMPLED:

3246760G / S RDLUnitParameter

<0.20m & p-Xylene 0.20µg/L

<0.10Bromoform 0.105µg/L

<0.10Styrene 0.100.5µg/L

<0.101,1,2,2-Tetrachloroethane 0.100.5µg/L

<0.10o-Xylene 0.10µg/L

<0.101,3-Dichlorobenzene 0.100.5µg/L

<0.101,4-Dichlorobenzene 0.100.5µg/L

<0.101,2-Dichlorobenzene 0.100.5µg/L

<0.301,3-Dichloropropene 0.300.5µg/L

<0.20Xylenes (Total) 0.2072µg/L

<0.20n-Hexane 0.205µg/L

Acceptable LimitsUnitSurrogate

96Toluene-d8 % Recovery 50-140

974-Bromofluorobenzene % Recovery 50-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Table 1: Full Depth Background Site Condition Standards - Ground Water - All Types of Property Uses
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

3246760 Xylenes total is a calculated parameter. The calculated value is the sum of m&p-Xylene and o-Xylene.
1,3-Dichloropropene total is a calculated parameter. The calculated value is the sum of Cis-1,3-Dichloropropene and Trans-1,3-Dichloropropene. 
The calculated parameter is non-accredited. The parameters that are components of the calculation are accredited.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2021-11-24

Certificate of Analysis

ATTENTION TO: Dhwanish Parikh, Brian HoldenCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T834435

DATE REPORTED: 2021-12-02

PROJECT: 60636190

O. Reg. 153(511) - VOCs (Water)

SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 7 of 28DRAFT



CV1-01SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-11-24
10:30

DATE SAMPLED:

3246760G / S RDLUnitParameter

<0.5Phorate 0.5µg/L

<2.5Dimethoate 2.5µg/L

<0.5Terbufos 0.5µg/L

<1Diazinon 1µg/L

<5Malathion 5µg/L

<1Chlorpyrifos 1µg/L

<1Parathion 1µg/L

<2Azinphos-methyl 2µg/L

Acceptable LimitsUnitSurrogate

78Triphenyl phosphate (surr) % 50-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to ODWS - Table D
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

3246760 Results relate only to the items tested.

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2021-11-24

Certificate of Analysis

ATTENTION TO: Dhwanish Parikh, Brian HoldenCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T834435

DATE REPORTED: 2021-12-02

PROJECT: 60636190

OP Pesticides (Water)

SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 8 of 28DRAFT



CV1-01SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-11-24
10:30

DATE SAMPLED:

3246760G / S: A RDLUnit G / S: BParameter

<1.0Dissolved Antimony 1.0µg/L 20

4.4[<B]Dissolved Arsenic 1.0µg/L 100

344Dissolved Barium 2.0µg/L

1.28Dissolved Beryllium 0.50µg/L *

146[<B]Dissolved Boron 10.0µg/L 200

0.49[>B]Dissolved Cadmium 0.20µg/L 0.2

14.9Dissolved Chromium 2.0µg/L

13.2[>B]Dissolved Cobalt 0.50µg/L 0.9

24.2[>B]Dissolved Copper 1.0µg/L 5

18.5Dissolved Lead 0.50µg/L *

9.28[<B]Dissolved Molybdenum 0.50µg/L 40

15.9[<B]Dissolved Nickel 1.0µg/L 25

2.0[<B]Dissolved Selenium 1.0µg/L 100

<0.20Dissolved Silver 0.20µg/L 0.1

<0.30Dissolved Thallium 0.30µg/L 0.3

12.0[>B]Dissolved Uranium 0.50µg/L 5

37.0[>B]Dissolved Vanadium 0.40µg/L 6

64.1[>B]Dissolved Zinc 5.0µg/L 30

<0.02Mercury 0.02µg/L 0.2

<2.000Chromium VI 2.000µg/L 1

<2Cyanide, Free 2µg/L 5

142000Dissolved Sodium 500µg/L

10600Chloride 100µg/L

634Electrical Conductivity 2uS/cm

8.56pH NApH Units 6.5-8.5

2021/11/26Lab Filtration mercury

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

DATE RECEIVED: 2021-11-24

Certificate of Analysis

ATTENTION TO: Dhwanish Parikh, Brian HoldenCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T834435

DATE REPORTED: 2021-12-02

PROJECT: 60636190

O. Reg. 153(511) - Metals & Inorganics (Water)

SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 9 of 28DRAFT



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

DATE RECEIVED: 2021-11-24

Certificate of Analysis

ATTENTION TO: Dhwanish Parikh, Brian HoldenCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T834435

DATE REPORTED: 2021-12-02

PROJECT: 60636190

O. Reg. 153(511) - Metals & Inorganics (Water)

SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: A Refers to Table 1: Full Depth Background Site Condition Standards - Soil - Agricultural or Other Property Use, B Refers to PWQO * 
Variable - refer to guideline reference document
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

3246760 Metals analysis completed on a filtered sample.
Dilution required, RDL has been increased accordingly.

Analysis performed at AGAT Toronto (unless marked by *)

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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CV1-01SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-11-24
10:00

DATE SAMPLED:

3246757G / S RDLUnitParameter

641Electrical Conductivity 2µS/cm

8.56pH NA6.5-8.5pH Units

5.14Saturation pH (Calculated)

3.42Langelier Index (Calculated)

3230Hardness (as CaCO3) (Calculated) 0.5mg/L

724Total Dissolved Solids 10mg/L

1730Alkalinity (as CaCO3) 5mg/L

1700Bicarbonate (as CaCO3) 5mg/L

31Carbonate (as CaCO3) 5mg/L

<5Hydroxide (as CaCO3) 5mg/L

<0.05Fluoride 0.05mg/L

10.8Chloride 0.10mg/L

<0.05Nitrate as N 0.05mg/L

<0.05Nitrite as N 0.05mg/L

<0.05Bromide 0.05mg/L

28.5Sulphate 0.10mg/L

<0.10Ortho Phosphate as P 0.10mg/L

0.11Ammonia as N 0.02mg/L

0.0172Ammonia-Un-ionized (Calculated) 0.0000020.02mg/L

9.74Total Phosphorus 1.20*mg/L

64.1Total Organic Carbon 0.5mg/L

221True Colour 5TCU

20300Turbidity 0.5NTU

1080Total Calcium 3.2mg/L

130Total Magnesium 3.4mg/L

47.3Total Potassium 11.5mg/L

182Total Sodium 4.5mg/L

1.45Aluminum-dissolved 0.004*mg/L

<0.05Total Antimony 0.050.020mg/L

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

DATE RECEIVED: 2021-11-24

Certificate of Analysis

ATTENTION TO: Dhwanish Parikh, Brian HoldenCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T834435

DATE REPORTED: 2021-12-02

PROJECT: 60636190

Water Quality Assessment - PWQO (mg/L)

SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122
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CERTIFICATE OF ANALYSIS (V1)

Certified By:
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CV1-01SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2021-11-24
10:00

DATE SAMPLED:

3246757G / S RDLUnitParameter

<0.15Total Arsenic 0.150.1mg/L

2.29Total Barium 0.10mg/L

<0.05Total Beryllium 0.05*mg/L

<0.50Total Boron 0.500.2mg/L

<0.005Total Cadmium 0.0050.0002mg/L

0.51Total Chromium 0.15mg/L

0.149Total Cobalt 0.0250.0009mg/L

0.31Total Copper 0.050.005mg/L

378Total Iron 0.500.3mg/L

0.12Total Lead 0.05*mg/L

7.44Total Manganese 0.10mg/L

<0.0001Dissolved Mercury 0.00010.0002mg/L

<0.10Total Molybdenum 0.100.040mg/L

0.37Total Nickel 0.150.025mg/L

<0.10Total Selenium 0.100.1mg/L

<0.005Total Silver 0.0050.0001mg/L

2.29Total Strontium 0.25mg/L

<0.015Total Thallium 0.0150.0003mg/L

<0.10Total Tin 0.10mg/L

8.34Total Titanium 0.50mg/L

<0.50Total Tungsten 0.500.030mg/L

<0.10Total Uranium 0.100.005mg/L

0.64Total Vanadium 0.100.006mg/L

<1.00Total Zinc 1.000.030mg/L

<0.20Total Zirconium 0.200.004mg/L

YLab Filtration Aluminum Dissolved

YLab Filtration mercury

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

DATE RECEIVED: 2021-11-24

Certificate of Analysis

ATTENTION TO: Dhwanish Parikh, Brian HoldenCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T834435

DATE REPORTED: 2021-12-02

PROJECT: 60636190

Water Quality Assessment - PWQO (mg/L)

SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122
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CERTIFICATE OF ANALYSIS (V1)
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Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2021-11-24

Certificate of Analysis

ATTENTION TO: Dhwanish Parikh, Brian HoldenCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T834435

DATE REPORTED: 2021-12-02

PROJECT: 60636190

Water Quality Assessment - PWQO (mg/L)

SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to PWQO * Variable - refer to guideline reference document
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

3246757 Dissolved Aluminum and Dissolved Mercury analysis completed on a lab filtered sample.
Dilution required, RDL has been increased accordingly.
Un-ionized Ammonia detection limit is a calculated RDL. The calculation of Un-ionized Ammonia is based on lab measured parameters (ammonia as N, pH and temperature).Values are reported as 
calculated.

Analysis performed at AGAT Toronto (unless marked by *)

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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3246757 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Cobalt 0.0009 0.149CV1-01 mg/L

3246757 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Copper 0.005 0.31CV1-01 mg/L

3246757 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Iron 0.3 378CV1-01 mg/L

3246757 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Nickel 0.025 0.37CV1-01 mg/L

3246757 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Vanadium 0.006 0.64CV1-01 mg/L

3246757 ON PWQO Water Quality Assessment - PWQO (mg/L) pH 6.5-8.5 8.56CV1-01 pH Units

3246760 ON PWQO O. Reg. 153(511) - Metals & Inorganics (Water) Dissolved Cadmium 0.2 0.49CV1-01 µg/L

3246760 ON PWQO O. Reg. 153(511) - Metals & Inorganics (Water) Dissolved Cobalt 0.9 13.2CV1-01 µg/L

3246760 ON PWQO O. Reg. 153(511) - Metals & Inorganics (Water) Dissolved Copper 5 24.2CV1-01 µg/L

3246760 ON PWQO O. Reg. 153(511) - Metals & Inorganics (Water) Dissolved Uranium 5 12.0CV1-01 µg/L

3246760 ON PWQO O. Reg. 153(511) - Metals & Inorganics (Water) Dissolved Vanadium 6 37.0CV1-01 µg/L

3246760 ON PWQO O. Reg. 153(511) - Metals & Inorganics (Water) Dissolved Zinc 30 64.1CV1-01 µg/L

3246760 ON PWQO O. Reg. 153(511) - Metals & Inorganics (Water) pH 6.5-8.5 8.56CV1-01 pH Units

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

Exceedance Summary

ATTENTION TO: Dhwanish Parikh, Brian HoldenCLIENT NAME: AECOM CANADA LTD

AGAT WORK ORDER: 21T834435

PROJECT: 60636190

SAMPLEID GUIDELINE ANALYSIS PACKAGE PARAMETER GUIDEVALUE RESULTSAMPLE TITLE UNIT

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com
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O. Reg. 153(511) - VOCs (Water)

Dichlorodifluoromethane 3251511 <0.20 <0.20 NA < 0.20 101% 50% 140% 84% 50% 140% 96% 50% 140%

Vinyl Chloride 3251511 <0.17 <0.17 NA < 0.17 84% 50% 140% 82% 50% 140% 99% 50% 140%

Bromomethane 3251511 <0.20 <0.20 NA < 0.20 103% 50% 140% 80% 50% 140% 81% 50% 140%

Trichlorofluoromethane 3251511 <0.40 <0.40 NA < 0.40 78% 50% 140% 85% 50% 140% 88% 50% 140%

Acetone
 

3251511 <1.0 <1.0 NA < 1.0 102% 50% 140% 98% 50% 140% 99% 50% 140%

1,1-Dichloroethylene 3251511 <0.30 <0.30 NA < 0.30 80% 50% 140% 117% 60% 130% 110% 50% 140%

Methylene Chloride 3251511 <0.30 <0.30 NA < 0.30 95% 50% 140% 98% 60% 130% 110% 50% 140%

trans- 1,2-Dichloroethylene 3251511 <0.20 <0.20 NA < 0.20 88% 50% 140% 83% 60% 130% 106% 50% 140%

Methyl tert-butyl ether 3251511 <0.20 <0.20 NA < 0.20 102% 50% 140% 119% 60% 130% 94% 50% 140%

1,1-Dichloroethane
 

3251511 <0.30 <0.30 NA < 0.30 96% 50% 140% 87% 60% 130% 90% 50% 140%

Methyl Ethyl Ketone 3251511 <1.0 <1.0 NA < 1.0 99% 50% 140% 103% 50% 140% 103% 50% 140%

cis- 1,2-Dichloroethylene 3251511 <0.20 <0.20 NA < 0.20 114% 50% 140% 95% 60% 130% 81% 50% 140%

Chloroform 3251511 <0.20 <0.20 NA < 0.20 115% 50% 140% 113% 60% 130% 86% 50% 140%

1,2-Dichloroethane 3251511 <0.20 <0.20 NA < 0.20 120% 50% 140% 113% 60% 130% 71% 50% 140%

1,1,1-Trichloroethane
 

3251511 <0.30 <0.30 NA < 0.30 103% 50% 140% 108% 60% 130% 88% 50% 140%

Carbon Tetrachloride 3251511 <0.20 <0.20 NA < 0.20 97% 50% 140% 75% 60% 130% 95% 50% 140%

Benzene 3251511 <0.20 <0.20 NA < 0.20 83% 50% 140% 82% 60% 130% 87% 50% 140%

1,2-Dichloropropane 3251511 <0.20 <0.20 NA < 0.20 112% 50% 140% 112% 60% 130% 113% 50% 140%

Trichloroethylene 3251511 <0.20 <0.20 NA < 0.20 117% 50% 140% 104% 60% 130% 84% 50% 140%

Bromodichloromethane
 

3251511 <0.20 <0.20 NA < 0.20 110% 50% 140% 87% 60% 130% 115% 50% 140%

Methyl Isobutyl Ketone 3251511 <1.0 <1.0 NA < 1.0 103% 50% 140% 101% 50% 140% 99% 50% 140%

1,1,2-Trichloroethane 3251511 <0.20 <0.20 NA < 0.20 118% 50% 140% 118% 60% 130% 98% 50% 140%

Toluene 3251511 0.46 0.46 NA < 0.20 116% 50% 140% 96% 60% 130% 50% 50% 140%

Dibromochloromethane 3251511 <0.10 <0.10 NA < 0.10 111% 50% 140% 77% 60% 130% 120% 50% 140%

Ethylene Dibromide
 

3251511 <0.10 <0.10 NA < 0.10 114% 50% 140% 110% 60% 130% 116% 50% 140%

Tetrachloroethylene 3251511 <0.20 <0.20 NA < 0.20 83% 50% 140% 105% 60% 130% 109% 50% 140%

1,1,1,2-Tetrachloroethane 3251511 <0.10 <0.10 NA < 0.10 109% 50% 140% 106% 60% 130% 109% 50% 140%

Chlorobenzene 3251511 <0.10 <0.10 NA < 0.10 88% 50% 140% 107% 60% 130% 98% 50% 140%

Ethylbenzene 3251511 <0.10 <0.10 NA < 0.10 73% 50% 140% 102% 60% 130% 83% 50% 140%

m & p-Xylene
 

3251511 <0.20 <0.20 NA < 0.20 100% 50% 140% 105% 60% 130% 88% 50% 140%

Bromoform 3251511 <0.10 <0.10 NA < 0.10 88% 50% 140% 88% 60% 130% 97% 50% 140%

Styrene 3251511 <0.10 <0.10 NA < 0.10 81% 50% 140% 86% 60% 130% 76% 50% 140%

1,1,2,2-Tetrachloroethane 3251511 <0.10 <0.10 NA < 0.10 113% 50% 140% 116% 60% 130% 114% 50% 140%

o-Xylene 3251511 <0.10 <0.10 NA < 0.10 75% 50% 140% 102% 60% 130% 87% 50% 140%

1,3-Dichlorobenzene
 

3251511 <0.10 <0.10 NA < 0.10 72% 50% 140% 92% 60% 130% 80% 50% 140%

1,4-Dichlorobenzene 3251511 <0.10 <0.10 NA < 0.10 86% 50% 140% 95% 60% 130% 90% 50% 140%

1,2-Dichlorobenzene 3251511 <0.10 <0.10 NA < 0.10 83% 50% 140% 97% 60% 130% 85% 50% 140%

n-Hexane 3251511 <0.20 <0.20 NA < 0.20 115% 50% 140% 99% 60% 130% 83% 50% 140%

 

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 21T834435

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Dhwanish Parikh, Brian Holden

CLIENT NAME: AECOM CANADA LTD

PROJECT: 60636190

Trace Organics Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Dec 02, 2021 REFERENCE MATERIAL

Method
Blank
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not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.
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O. Reg. 153(511) - PHCs F1 - F4 (with PAHs and VOC) (Water) 

F1 (C6-C10) 3245309 <25 <25 NA < 25 88% 60% 140% 86% 60% 140% 86% 60% 140%

F2 (C10 to C16) 3260916 < 100 < 100 NA < 100 109% 60% 140% 63% 60% 140% 80% 60% 140%

F3 (C16 to C34) 3260916 < 100 < 100 NA < 100 106% 60% 140% 61% 60% 140% 69% 60% 140%

F4 (C34 to C50) 3260916 < 100 < 100 NA < 100 99% 60% 140% 107% 60% 140% 87% 60% 140%

 

O. Reg. 153(511) - PAHs (Water) 

Naphthalene 3227991 < 0.20 < 0.20 NA < 0.20 105% 50% 140% 78% 50% 140% 77% 50% 140%

Acenaphthylene 3227991 < 0.20 < 0.20 NA < 0.20 98% 50% 140% 82% 50% 140% 107% 50% 140%

Acenaphthene 3227991 < 0.20 < 0.20 NA < 0.20 105% 50% 140% 71% 50% 140% 81% 50% 140%

Fluorene 3227991 < 0.20 < 0.20 NA < 0.20 86% 50% 140% 92% 50% 140% 92% 50% 140%

Phenanthrene
 

3227991 < 0.10 < 0.10 NA < 0.10 98% 50% 140% 88% 50% 140% 85% 50% 140%

Anthracene 3227991 < 0.10 < 0.10 NA < 0.10 85% 50% 140% 93% 50% 140% 78% 50% 140%

Fluoranthene 3227991 < 0.20 < 0.20 NA < 0.20 99% 50% 140% 96% 50% 140% 93% 50% 140%

Pyrene 3227991 < 0.20 < 0.20 NA < 0.20 78% 50% 140% 96% 50% 140% 99% 50% 140%

Benzo(a)anthracene 3227991 < 0.20 < 0.20 NA < 0.20 96% 50% 140% 94% 50% 140% 96% 50% 140%

Chrysene
 

3227991 < 0.10 < 0.10 NA < 0.10 86% 50% 140% 114% 50% 140% 84% 50% 140%

Benzo(b)fluoranthene 3227991 < 0.10 < 0.10 NA < 0.10 92% 50% 140% 76% 50% 140% 92% 50% 140%

Benzo(k)fluoranthene 3227991 < 0.10 < 0.10 NA < 0.10 98% 50% 140% 92% 50% 140% 78% 50% 140%

Benzo(a)pyrene 3227991 < 0.01 < 0.01 NA < 0.01 78% 50% 140% 105% 50% 140% 101% 50% 140%

Indeno(1,2,3-cd)pyrene 3227991 < 0.20 < 0.20 NA < 0.20 92% 50% 140% 108% 50% 140% 105% 50% 140%

Dibenz(a,h)anthracene
 

3227991 < 0.20 < 0.20 NA < 0.20 95% 50% 140% 75% 50% 140% 72% 50% 140%

Benzo(g,h,i)perylene 3227991 < 0.20 < 0.20 NA < 0.20 91% 50% 140% 85% 50% 140% 105% 50% 140%

 

O. Reg. 153(511) - OC Pesticides + PCBs (Water)

Gamma-Hexachlorocyclohexane 3246774 < 0.01 < 0.01 NA < 0.01 102% 50% 140% 103% 50% 140% 78% 50% 140%

Heptachlor 3246774 < 0.01 < 0.01 NA < 0.01 109% 50% 140% 107% 50% 140% 88% 50% 140%

Aldrin 3246774 < 0.01 < 0.01 NA < 0.01 103% 50% 140% 93% 50% 140% 91% 50% 140%

Heptachlor Epoxide 3246774 < 0.01 < 0.01 NA < 0.01 104% 50% 140% 102% 50% 140% 81% 50% 140%

Endosulfan I
 

3246774 < 0.05 < 0.05 NA < 0.05 98% 50% 140% 103% 50% 140% 75% 50% 140%

Endosulfan II 3246774 < 0.05 < 0.05 NA < 0.05 94% 50% 140% 100% 50% 140% 79% 50% 140%

alpha - chlordane 3246774 < 0.1 < 0.1 NA < 0.1 90% 50% 140% 97% 50% 140% 89% 50% 140%

gamma-Chlordane 3246774 < 0.2 < 0.2 NA < 0.2 96% 50% 140% 89% 50% 140% 105% 50% 140%

op'-DDE 3246774 < 0.01 < 0.01 NA < 0.01 106% 50% 140% 91% 50% 140% 83% 50% 140%

pp'-DDE
 

3246774 < 0.01 < 0.01 NA < 0.01 109% 50% 140% 93% 50% 140% 87% 50% 140%

op'-DDD 3246774 < 0.05 < 0.05 NA < 0.05 112% 50% 140% 104% 50% 140% 102% 50% 140%

pp'-DDD 3246774 < 0.05 < 0.05 NA < 0.05 114% 50% 140% 108% 50% 140% 94% 50% 140%

op'-DDT 3246774 < 0.04 < 0.04 NA < 0.04 102% 50% 140% 88% 50% 140% 87% 50% 140%

pp'-DDT 3246774 < 0.05 < 0.05 NA < 0.05 104% 50% 140% 85% 50% 140% 84% 50% 140%

Dieldrin
 

3246774 < 0.02 < 0.02 NA < 0.02 112% 50% 140% 104% 50% 140% 80% 50% 140%

Endrin 3246774 < 0.05 < 0.05 NA < 0.05 108% 50% 140% 101% 50% 140% 79% 50% 140%

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 21T834435

Dup #1 RPD
Measured

Value
Recovery Recovery
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UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2
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Methoxychlor 3246774 < 0.04 < 0.04 NA < 0.04 106% 50% 140% 50% 140% 102% 50% 140%

Hexachlorobenzene 3246774 < 0.01 < 0.01 NA < 0.01 104% 50% 140% 94% 50% 140% 93% 50% 140%

Hexachlorobutadiene 3246774 < 0.01 < 0.01 NA < 0.01 94% 50% 140% 102% 50% 140% 82% 50% 140%

Hexachloroethane
 

3246774 < 0.01 < 0.01 NA < 0.01 83% 50% 140% 99% 50% 140% 79% 50% 140%

Aroclor 1242 3246774 < 0.1 < 0.1 NA < 0.1 104% 60% 140% NA 60% 140% NA 60% 140%

Aroclor 1248 3246774 < 0.1 < 0.1 NA < 0.1 106% 60% 140% NA 60% 140% NA 60% 140%

Aroclor 1254 3246774 < 0.1 < 0.1 NA < 0.1 102% 60% 140% NA 60% 140% NA 60% 140%

Aroclor 1260 3246774 < 0.1 < 0.1 NA < 0.1 98% 60% 140% NA 60% 140% NA 60% 140%

Polychlorinated Biphenyls
 

3246774 < 0.1 < 0.1 NA < 0.1 96% 60% 140% 98% 60% 140% 80% 60% 140%

OP Pesticides (Water)

Phorate 3223838 < 0.5 < 0.5 NA < 0.5 108% 50% 140% 87% 50% 140% 104% 50% 140%

Dimethoate 3223838 < 2.5 < 2.5 NA < 2.5 98% 50% 140% 85% 50% 140% 82% 50% 140%

Terbufos 3223838 < 0.5 < 0.5 NA < 0.5 86% 50% 140% 93% 50% 140% 93% 50% 140%

Diazinon 3223838 < 1 < 1 NA < 1 99% 50% 140% 91% 50% 140% 94% 50% 140%

Malathion
 

3223838 < 5 < 5 NA < 5 83% 50% 140% 75% 50% 140% 98% 50% 140%

Chlorpyrifos 3223838 < 1 < 1 NA < 1 92% 50% 140% 98% 50% 140% 78% 50% 140%

Parathion 3223838 < 1 < 1 NA < 1 105% 50% 140% 82% 50% 140% 85% 50% 140%

Azinphos-methyl 3223838 < 2 < 2 NA < 2 98% 50% 140% 99% 50% 140% 93% 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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O. Reg. 153(511) - Metals & Inorganics (Water)

Dissolved Antimony 3245213 <1.0 <1.0 NA < 1.0 97% 70% 130% 99% 80% 120% 98% 70% 130%

Dissolved Arsenic 3245213 <1.0 <1.0 NA < 1.0 95% 70% 130% 96% 80% 120% 115% 70% 130%

Dissolved Barium 3245213 94.6 93.1 1.6% < 2.0 101% 70% 130% 105% 80% 120% 102% 70% 130%

Dissolved Beryllium 3245213 <0.50 <0.50 NA < 0.50 103% 70% 130% 110% 80% 120% 111% 70% 130%

Dissolved Boron
 

3245213 208 219 5.2% < 10.0 103% 70% 130% 104% 80% 120% 112% 70% 130%

Dissolved Cadmium 3245213 <0.20 <0.20 NA < 0.20 98% 70% 130% 103% 80% 120% 105% 70% 130%

Dissolved Chromium 3245213 <2.0 <2.0 NA < 2.0 100% 70% 130% 103% 80% 120% 104% 70% 130%

Dissolved Cobalt 3245213 0.77 0.67 NA < 0.50 102% 70% 130% 111% 80% 120% 104% 70% 130%

Dissolved Copper 3245213 1.4 1.2 NA < 1.0 104% 70% 130% 110% 80% 120% 105% 70% 130%

Dissolved Lead
 

3245213 <0.50 <0.50 NA < 0.50 97% 70% 130% 103% 80% 120% 101% 70% 130%

Dissolved Molybdenum 3245213 4.62 4.89 5.7% < 0.50 99% 70% 130% 101% 80% 120% 113% 70% 130%

Dissolved Nickel 3245213 1.8 1.7 NA < 1.0 105% 70% 130% 111% 80% 120% 104% 70% 130%

Dissolved Selenium 3245213 1.0 <1.0 NA < 1.0 102% 70% 130% 107% 80% 120% 127% 70% 130%

Dissolved Silver 3245213 <0.20 <0.20 NA < 0.20 100% 70% 130% 105% 80% 120% 103% 70% 130%

Dissolved Thallium
 

3245213 <0.30 <0.30 NA < 0.30 103% 70% 130% 108% 80% 120% 106% 70% 130%

Dissolved Uranium 3245213 1.84 1.76 NA < 0.50 99% 70% 130% 102% 80% 120% 105% 70% 130%

Dissolved Vanadium 3245213 1.13 1.09 NA < 0.40 97% 70% 130% 101% 80% 120% 102% 70% 130%

Dissolved Zinc 3245213 <5.0 <5.0 NA < 5.0 99% 70% 130% 104% 80% 120% 107% 70% 130%

Mercury 3259145 <0.02 <0.02 NA < 0.02 104% 70% 130% 101% 80% 120% 97% 70% 130%

Chromium VI
 

3241136 <2.000 <2.000 NA < 2 100% 70% 130% 98% 80% 120% 107% 70% 130%

Cyanide, Free 3229156 <2 <2 NA < 2 96% 70% 130% 92% 80% 120% 98% 70% 130%

Dissolved Sodium 3232930 1480 1500 1.3% < 50 102% 70% 130% 100% 80% 120% 105% 70% 130%

Chloride 3246768 7770 7680 1.2% < 100 95% 70% 130% 102% 80% 120% 100% 70% 130%

Electrical Conductivity 3245263 1700 1710 0.6% < 2 103% 90% 110%

pH
 

3245263 7.61 7.73 1.6% NA 103% 90% 110%

Water Quality Assessment - PWQO (mg/L)

Electrical Conductivity 3245263 1700 1710 0.6% < 2 103% 90% 110%

pH 3245263 7.61 7.73 1.6% NA 103% 90% 110%

Total Dissolved Solids 3245104 532 538 1.1% < 10 100% 80% 120%

Alkalinity (as CaCO3) 3245263 337 347 2.9% < 5 88% 80% 120%

Bicarbonate (as CaCO3)
 

3245263 337 347 2.9% < 5 NA

Carbonate (as CaCO3) 3245263 <5 <5 NA < 5 NA

Hydroxide (as CaCO3) 3245263 <5 <5 NA < 5 NA

Fluoride 3246768 <0.05 <0.05 NA < 0.05 113% 70% 130% 104% 80% 120% 95% 70% 130%

Chloride 3246768 7.77 7.68 1.2% < 0.10 95% 70% 130% 102% 80% 120% 100% 70% 130%

Nitrate as N
 

3246768 <0.05 <0.05 NA < 0.05 92% 70% 130% 101% 80% 120% 102% 70% 130%

Nitrite as N 3246768 <0.05 <0.05 NA < 0.05 100% 70% 130% 100% 80% 120% 100% 70% 130%

Bromide 3246768 <0.05 <0.05 NA < 0.05 101% 70% 130% 101% 80% 120% 95% 70% 130%

Sulphate 3246768 148 146 1.4% < 0.10 94% 70% 130% 101% 80% 120% NA 70% 130%

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 21T834435

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Dhwanish Parikh, Brian Holden

CLIENT NAME: AECOM CANADA LTD

PROJECT: 60636190

Water Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Dec 02, 2021 REFERENCE MATERIAL

Method
Blank

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 18 of 28

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.

DRAFT



Ortho Phosphate as P 3246768 <0.10 <0.10 NA < 0.10 104% 70% 130% 92% 80% 120% 91% 70% 130%

Ammonia as N
 

3247832 <0.02 <0.02 NA < 0.02 105% 70% 130% 101% 80% 120% 86% 70% 130%

Total Phosphorus 3268646 <0.02 <0.02 NA < 0.02 96% 70% 130% 94% 80% 120% 97% 70% 130%

Total Organic Carbon 3229156 12.3 12.5 1.6% < 0.5 98% 90% 110% 104% 90% 110% 98% 80% 120%

True Colour 3249207 <5 <5 NA < 5 102% 90% 110%

Turbidity 3245073 1.0 1.0 NA < 0.5 101% 80% 120%

Total Calcium
 

3262134 14.0 13.7 2.2% < 0.10 96% 70% 130% 99% 80% 120% 99% 70% 130%

Total Magnesium 3262134 13.6 13.4 1.5% < 0.10 98% 70% 130% 103% 80% 120% 100% 70% 130%

Total Potassium 3262134 8.44 8.45 0.1% < 0.50 98% 70% 130% 103% 80% 120% 98% 70% 130%

Total Sodium 3262134 89.5 88.7 0.9% < 0.10 99% 70% 130% 104% 80% 120% 103% 70% 130%

Aluminum-dissolved 3254779 <0.004 <0.004 NA < 0.004 103% 70% 130% 109% 80% 120% 107% 70% 130%

Total Antimony
 

3269822 <0.001 <0.001 NA < 0.001 102% 70% 130% 99% 80% 120% 104% 70% 130%

Total Arsenic 3269822 <0.003 <0.003 NA < 0.003 98% 70% 130% 106% 80% 120% 106% 70% 130%

Total Barium 3269822 0.010 0.011 9.5% < 0.002 102% 70% 130% 99% 80% 120% 103% 70% 130%

Total Beryllium 3269822 <0.001 <0.001 NA < 0.001 99% 70% 130% 102% 80% 120% 106% 70% 130%

Total Boron 3269822 <0.010 0.010 NA < 0.010 98% 70% 130% 102% 80% 120% 102% 70% 130%

Total Cadmium
 

3269822 <0.0001 <0.0001 NA < 0.0001 100% 70% 130% 101% 80% 120% 106% 70% 130%

Total Chromium 3269822 <0.003 <0.003 NA < 0.003 101% 70% 130% 102% 80% 120% 99% 70% 130%

Total Cobalt 3269822 <0.0005 <0.0005 NA < 0.0005 104% 70% 130% 102% 80% 120% 100% 70% 130%

Total Copper 3269822 0.031 0.036 14.9% < 0.001 99% 70% 130% 100% 80% 120% 105% 70% 130%

Total Iron 3269822 0.012 0.010 NA < 0.010 104% 70% 130% 99% 80% 120% 97% 70% 130%

Total Lead
 

3269822 <0.001 <0.001 NA < 0.001 99% 70% 130% 100% 80% 120% 102% 70% 130%

Total Manganese 3269822 <0.002 <0.002 NA < 0.002 104% 70% 130% 100% 80% 120% 104% 70% 130%

Dissolved Mercury 3253322 <0.0001 <0.0001 NA < 0.0001 99% 70% 130% 102% 80% 120% 96% 70% 130%

Total Molybdenum 3269822 <0.002 <0.002 NA < 0.002 101% 70% 130% 104% 80% 120% 110% 70% 130%

Total Nickel 3269822 <0.003 <0.003 NA < 0.003 104% 70% 130% 103% 80% 120% 102% 70% 130%

Total Selenium
 

3269822 <0.002 <0.002 NA < 0.002 99% 70% 130% 106% 80% 120% 108% 70% 130%

Total Silver 3269822 <0.0001 <0.0001 NA < 0.0001 101% 70% 130% 103% 80% 120% 104% 70% 130%

Total Strontium 3269822 0.021 0.028 NA < 0.005 99% 70% 130% 97% 80% 120% 106% 70% 130%

Total Thallium 3269822 <0.0003 <0.0003 NA < 0.0003 96% 70% 130% 101% 80% 120% 104% 70% 130%

Total Tin 3269822 <0.002 <0.002 NA < 0.002 103% 70% 130% 100% 80% 120% 104% 70% 130%

Total Titanium
 

3269822 <0.010 <0.010 NA < 0.010 101% 70% 130% 90% 80% 120% 93% 70% 130%

Total Tungsten 3269822 <0.010 <0.010 NA < 0.010 102% 70% 130% 98% 80% 120% 105% 70% 130%

Total Uranium 3269822 <0.002 <0.002 NA < 0.002 100% 70% 130% 104% 80% 120% 105% 70% 130%

Total Vanadium 3269822 <0.002 <0.002 NA < 0.002 105% 70% 130% 102% 80% 120% 104% 70% 130%

Total Zinc 3269822 <0.020 <0.020 NA < 0.020 102% 70% 130% 107% 80% 120% 115% 70% 130%

Total Zirconium
 

3269822 <0.004 <0.004 NA < 0.004 101% 70% 130% 104% 80% 120% 105% 70% 130%

Results relate only to the items tested. Results apply to samples as received.
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Comments: NA signifies Not Applicable.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.
Matrix spike: Spike level < native concentration. Matrix spike acceptance limits do not apply.
 

Certified By:
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Trace Organics Analysis

Gamma-Hexachlorocyclohexane ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Heptachlor ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Aldrin ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Heptachlor Epoxide ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Endosulfan I ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Endosulfan II ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Endosulfan ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

CALCULATION

alpha - chlordane ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

gamma-Chlordane ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Chlordane ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

CALCULATION

op'-DDE ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

pp'-DDE ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

DDE ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

CALCULATION

op'-DDD ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

pp'-DDD ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

DDD ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

CALCULATION

op'-DDT ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

pp'-DDT ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

DDT ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

CALCULATION

Dieldrin ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Endrin ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Methoxychlor ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Hexachlorobenzene ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Hexachlorobutadiene ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Hexachloroethane ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Aroclor 1242 ORG-91-5112
modified from EPA SW-846 3510C & 
8082A

GC/ECD

Aroclor 1248 ORG-91-5112
modified from EPA SW-846 3510C & 
8082A

GC/ECD

Results relate only to the items tested. Results apply to samples as received.
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Aroclor 1254 ORG-91-5112
modified from EPA SW-846 3510C & 
8082A

GC/ECD

Aroclor 1260 ORG-91-5112
modified from EPA SW-846 3510C & 
8082A

GC/ECD

Polychlorinated Biphenyls ORG-91-5112
modified from EPA SW-846 3510C & 
8082A

GC/ECD

TCMX ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Decachlorobiphenyl ORG-91-5112
modified from EPA SW-846 3510C & 
8081B

GC/ECD

Naphthalene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Acenaphthylene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Acenaphthene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Fluorene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Phenanthrene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Anthracene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Fluoranthene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Pyrene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Benzo(a)anthracene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Chrysene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Benzo(b)fluoranthene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Benzo(k)fluoranthene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Benzo(a)pyrene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Indeno(1,2,3-cd)pyrene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Dibenz(a,h)anthracene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Benzo(g,h,i)perylene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

2-and 1-methyl Naphthalene ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Naphthalene-d8 ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Acridine-d9 ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Terphenyl-d14 ORG-91-5105
modified from EPA 3510C and EPA 
8270E

GC/MS

Sediment

F1 (C6-C10) VOL-91-5010 modified from MOE PHC-E3421 (P&T)GC/FID

F1 (C6 to C10) minus BTEX VOL-91-5010 modified from MOE PHC-E3421 P&T GC/FID

Toluene-d8 VOL-91-5010 modified from MOE PHC-E3421 (P&T)GC/MS

F2 (C10 to C16) VOL-91-5010 modified from MOE PHC-E3421 GC/FID

F2 (C10 to C16) minus Naphthalene VOL-91-5010 modified from MOE PHC-E3421 GC/FID

Results relate only to the items tested. Results apply to samples as received.
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F3 (C16 to C34) VOL-91-5010 modified from MOE PHC-E3421 GC/FID

F3 (C16 to C34) minus PAHs VOL-91-5010 modified from MOE PHC-E3421 GC/FID

F4 (C34 to C50) VOL-91-5010 modified from MOE PHC-E3421 GC/FID

Gravimetric Heavy Hydrocarbons VOL-91-5010 modified from MOE PHC-E3421 BALANCE

Terphenyl VOL-91-5010 modified from MOE PHC-E3421 GC/FID

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

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

(P&T)GC/MS

Methyl tert-butyl ether VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

1,1-Dichloroethane 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

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

(P&T)GC/MS

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

(P&T)GC/MS

Carbon Tetrachloride 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

1,2-Dichloropropane 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

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

(P&T)GC/MS

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

(P&T)GC/MS

1,1,2-Trichloroethane 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

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

(P&T)GC/MS

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

(P&T)GC/MS

Results relate only to the items tested. Results apply to samples as received.
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Tetrachloroethylene VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

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

(P&T)GC/MS

Chlorobenzene 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

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

(P&T)GC/MS

Bromoform 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

1,1,2,2-Tetrachloroethane 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

1,3-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

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

(P&T)GC/MS

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

(P&T)GC/MS

Xylenes (Total) VOL-91-5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

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

(P&T)GC/MS

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

Phorate ORG-91-5103
modified from EPA SW-846 3510C, 
8141B & 8270E 

GC/MS

Dimethoate ORG-91-5103
modified from EPA SW-846 3510C, 
8141B & 8270E 

GC/MS

Terbufos ORG-91-5103
modified from EPA SW-846 3510C, 
8141B & 8270E 

GC/MS

Diazinon ORG-91-5103
modified from EPA SW-846 3510C, 
8141B & 8270E 

GC/MS

Malathion ORG-91-5103
modified from EPA SW-846 3510C, 
8141B & 8270E 

GC/MS

Chlorpyrifos ORG-91-5103
modified from EPA SW-846 3510C, 
8141B & 8270E 

GC/MS

Parathion ORG-91-5103
modified from EPA SW-846 3510C, 
8141B & 8270E 

GC/MS

Azinphos-methyl ORG-91-5103
modified from EPA SW-846 3510C, 
8141B & 8270E 

GC/MS

Triphenyl phosphate (surr) ORG-91-5103
modified from EPA SW-846 3510C, 
8141B & 8270E

GC/MS

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

Dissolved Antimony MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Arsenic MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Barium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Beryllium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Boron MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Cadmium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Chromium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Cobalt MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Copper MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Lead MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Molybdenum MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Nickel MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Selenium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Silver MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Thallium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Uranium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Vanadium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Zinc MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

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

CVAAS

Chromium VI INOR-93-6034 modified from SM 3500-CR B LACHAT FIA

Cyanide, Free INOR-93-6052
modified from ON MOECC E3015, SM 
4500-CN- I, G-387

TECHNICON AUTO ANALYZER

Dissolved Sodium MET-93-6105 modified from EPA 6010D ICP/OES

Chloride INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Electrical Conductivity INOR-93-6000 SM 2510 B PC TITRATE

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

Lab Filtration mercury SR-78-9001 FILTRATION

Electrical Conductivity INOR-93-6000 modified from SM 2510 B PC TITRATE

Saturation pH (Calculated) SM 2320 B CALCULATION

Langelier Index (Calculated) SM 2330B CALCULATION

Hardness (as CaCO3) (Calculated) MET-93-6105
modified from EPA SW-846 6010C & 
200.7 & SM 2340 B

CALCULATION

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

BALANCE

Alkalinity (as CaCO3) INOR-93-6000 Modified from SM 2320 B PC TITRATE

Results relate only to the items tested. Results apply to samples as received.
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Bicarbonate (as CaCO3) INOR-93-6000 modified from SM 2320 B PC TITRATE

Carbonate (as CaCO3) INOR-93-6000 modified from SM 2320 B PC TITRATE

Hydroxide (as CaCO3) INOR-93-6000 modified from SM 2320 B PC TITRATE

Fluoride INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Nitrate as N INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Nitrite as N INOR-93-6004 SM 4110 B ION CHROMATOGRAPH

Bromide INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Sulphate INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Ortho Phosphate as P INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Ammonia as N INOR-93-6059 modified from SM 4500-NH3 H LACHAT FIA

Ammonia-Un-ionized (Calculated) MOE REFERENCE, PWQOs Tab 2 CALCULATION

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

SPECTROPHOTOMETER

Total Organic Carbon INOR-93-6049 modified from SM 5310 B SHIMADZU CARBON ANALYZER

True Colour INOR-93-6074 modified from SM 2120 B LACHAT FIA

Turbidity INOR-93-6044 modified from SM 2130 B NEPHELOMETER

Total Calcium MET-93-6105 modified from EPA 6010D ICP/OES

Total Magnesium MET-93-6105 modified from EPA 6010D ICP/OES

Total Potassium MET-93-6105 modified from EPA 6010D ICP/OES

Total Sodium MET-93-6105 modified from EPA 6010D ICP/OES

Aluminum-dissolved MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

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

ICP-MS

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

ICP-MS

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

ICP-MS

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

ICP-MS

Total Boron 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 Cobalt 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 Iron 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

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

CVAAS

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

ICP-MS

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

ICP-MS

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

ICP-MS

Total Strontium INOR-93-6003
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

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

ICP-MS

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

ICP-MS

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

ICP-MS

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

ICP-MS

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

ICP-MS

Total Vanadium 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

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

ICP-MS

Lab Filtration Aluminum Dissolved SR-78-9001 FILTRATION

Results relate only to the items tested. Results apply to samples as received.
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Project Name: County Road 4 Improvements
Client: Ontario Ministry of Transportation
AECOM Project No.: 60636190
Construction Type: 9+900 to 9+950 New Ditch RT and LT

.1  RADIUS OF INFLUENCE (RO)
Sichardt's Empirical Relationship: Ro = rs+C(H-h)(K0.5)
Radial Flow to Pumped Wells: C = 3,000
Line Flow to Trenches or Line of Wellpoints: C = 1,500 to 2,000
Radius of Influence (line source) Ro = 4.6 m
Coefficient: C = 1,750 unitless
Highest Water Level: 260.11 m << From BH Information >>
Target Water Level: 259.00 m << From BH Information >>
Approximate Aquifer Bottom: 256.00 m << Assumed as 3m Below Target >>
Saturated Thickness before Dewatering: H = 4.1 m
Saturated Thickness after Dewatering: h = 3.0 m
Equivalent Well Radius: rs = 1.8 m
Hydraulic Conductivity: K = 2.1E-06 m/s << From SWRT Data >>

.2  EXCAVATION LENGTH TO WIDTH RATIO (x/a)
Equation: x/a = 14.3

.3  EQUVALENT WELL RADIUS FOR LONG NARROW EXCAVATIONS (rs)
Validity: For long narrow excavations (i.e., x/a >1.5), rs is approximated as the distance wellpoints are from the

centreline of the excavation.
Equivalent Well Radius: rs = 1.8 m
Width of Trench: a = 3.50 m << From Project Dwgs >>
Length of Trench: x = 50.00 m << From Project Dwgs >>

.4  GROUNDWATER SEEPAGE RATE (Q)
Equation: Q =  [(πK(H2-h2))/ln(Ro/rs)]+ 2[(xK(H2-h2))/2L]

* Based on Jacob's modified non-equilibrium equation for long, narrow systems in an unconfined aquifer.
Radius of Influence: Ro = 4.6 m
Equivalent Well Radius: rs = 1.8 m
Saturated Thickness before Dewatering: H = 4.1 m
Saturated Thickness after Dewatering: h = 3.0 m
Hydraulic Conductivity: K = 2.1E-06 m/s
Length of Trench: x = 50.0 m
Line Source Distance: L = 4.6 m << Measured Distance or R o  >>
Pi: π = 3.1416
Groundwater Inflow Rate: Q = 2.3E-04 m3/s

Q = 20,242 L/day
Q3 = 60,726 L/day (with 3x Fs)

.5  SHORING EFFECTIVENESS (IF APPLICABLE)
60% Effectiveness Q3 = 24,291 L/day
80% Effectiveness Q3 = 12,145 L/day

REFERENCES:

Radius of Influence (Ro) and Groundwater Inflow Rate (Q) Calculation
(Unconfined Aquifer - Long Narrow Excavation)

1.  Cashman, P, and Preene, M., 2012. Groundwater Lowering in Construction, A Practical Guide to Dewatering, 2nd Ed. CRC Press.
2.  Powers, J.P, Corwin, A.B., Schmall, P.C., Kaeck, W.E., and Herridge, C.J., 2007. Construction Dewatering and Groundwater Control: New Methods and Applications, 3rd
Ed. John Wiley and Sons Inc.
3.  Sichart, W. and Kyrieleis, W., 1930. Grundwasser Absekungen bei Fundierungsarbeiten. Berlin, Germany.DRAFT



Project Name: County Road 4 Improvements
Client: Ontario Ministry of Transportation
AECOM Project No.: 60636190
Station: 9+900 to 9+950 New Ditch RT and LT

.1  OVERBURDEN STORAGE VOLUME
Equation: Vs = (x y +Rox +(πRo

2/3))*(H-h)*n
Effectiv e Porosity : n = 0.5  << Determine from Table 2.4 Below >>
Saturated Ex cav ation Length: x  = 50 m << Import From Dewatering Calc's >>
Saturated Ex cav ation Width: y  = 3.5 m << Import From Dewatering Calc's >>
Radius of Influence: Ro = 4.6 << Import From Dewatering Calc's >>
Depth of Dew atering: H-h = 1.1 m << Import From Dewatering Calc's >>
Pi: π = 3.1416
Overburden Storage: Vs = 235 m3

235,470 L

POROSITY VALUES
Source:  Freeze & Cherry (1979), Table 2.4
Value: n (%)
Unconsolidated deposits
Grav el 25–40
Sand 25–50
Silt 35–50
Clay 40–70
Rocks
Fractured basalt 5–50
Karst limestone 5–50
Sandstone 5–30
Limestone, dolomite 0–20
Shale 0–10
Fractured cry stalline rock 0–10
Dense cry stalline rock 0–5

Overburden Storage Volume Calculation
(Ineffective Cut-Off Measures)

DRAFT



Project Name: County Road 4 Improvements
Client: Ontario Ministry of Transportation
AECOM Project No.: 60636190
Construction Type: 9+950 to 10+000 New Ditch RT and LT

.1  RADIUS OF INFLUENCE (RO)
Sichardt's Empirical Relationship: Ro = rs+C(H-h)(K0.5)
Radial Flow to Pumped Wells: C = 3,000
Line Flow to Trenches or Line of Wellpoints: C = 1,500 to 2,000
Radius of Influence (line source) Ro = 5.3 m
Coefficient: C = 1,750 unitless
Highest Water Level: 258.00 m << From BH Information >>
Target Water Level: 256.60 m << From BH Information >>
Approximate Aquifer Bottom: 253.60 m << Assumed as 3m Below Target >>
Saturated Thickness before Dewatering: H = 4.4 m
Saturated Thickness after Dewatering: h = 3.0 m
Equivalent Well Radius: rs = 1.8 m
Hydraulic Conductivity: K = 2.1E-06 m/s << From SWRT Data >>

.2  EXCAVATION LENGTH TO WIDTH RATIO (x/a)
Equation: x/a = 14.3

.3  EQUVALENT WELL RADIUS FOR LONG NARROW EXCAVATIONS (rs)
Validity: For long narrow excavations (i.e., x/a >1.5), rs is approximated as the distance wellpoints are from the

centreline of the excavation.
Equivalent Well Radius: rs = 1.8 m
Width of Trench: a = 3.50 m << From Project Dwgs >>
Length of Trench: x = 50.00 m << From Project Dwgs >>

.4  GROUNDWATER SEEPAGE RATE (Q)
Equation: Q =  [(πK(H2-h2))/ln(Ro/rs)]+ 2[(xK(H2-h2))/2L]

* Based on Jacob's modified non-equilibrium equation for long, narrow systems in an unconfined aquifer.
Radius of Influence: Ro = 5.3 m
Equivalent Well Radius: rs = 1.8 m
Saturated Thickness before Dewatering: H = 4.4 m
Saturated Thickness after Dewatering: h = 3.0 m
Hydraulic Conductivity: K = 2.1E-06 m/s
Length of Trench: x = 50.0 m
Line Source Distance: L = 5.3 m << Measured Distance or R o  >>
Pi: π = 3.1416
Groundwater Inflow Rate: Q = 2.7E-04 m3/s

Q = 22,913 L/day
Q3 = 68,738 L/day (with 3x Fs)

.5  SHORING EFFECTIVENESS (IF APPLICABLE)
60% Effectiveness Q3 = 27,495 L/day
80% Effectiveness Q3 = 13,748 L/day

REFERENCES:

Radius of Influence (Ro) and Groundwater Inflow Rate (Q) Calculation
(Unconfined Aquifer - Long Narrow Excavation)

1.  Cashman, P, and Preene, M., 2012. Groundwater Lowering in Construction, A Practical Guide to Dewatering, 2nd Ed. CRC Press.
2.  Powers, J.P, Corwin, A.B., Schmall, P.C., Kaeck, W.E., and Herridge, C.J., 2007. Construction Dewatering and Groundwater Control: New Methods and Applications, 3rd
Ed. John Wiley and Sons Inc.
3.  Sichart, W. and Kyrieleis, W., 1930. Grundwasser Absekungen bei Fundierungsarbeiten. Berlin, Germany.DRAFT



Project Name: County Road 4 Improvements
Client: Ontario Ministry of Transportation
AECOM Project No.: 60636190
Station: 9+950 to 10+000 New Ditch RT and LT

.1  OVERBURDEN STORAGE VOLUME
Equation: Vs = (x y +Rox +(πRo

2/3))*(H-h)*n
Effectiv e Porosity : n = 0.5  << Determine from Table 2.4 Below >>
Saturated Ex cav ation Length: x  = 50 m << Import From Dewatering Calc's >>
Saturated Ex cav ation Width: y  = 3.5 m << Import From Dewatering Calc's >>
Radius of Influence: Ro = 5.3 << Import From Dewatering Calc's >>
Depth of Dew atering: H-h = 1.4 m << Import From Dewatering Calc's >>
Pi: π = 3.1416
Overburden Storage: Vs = 328 m3

327,883 L

POROSITY VALUES
Source:  Freeze & Cherry (1979), Table 2.4
Value: n (%)
Unconsolidated deposits
Grav el 25–40
Sand 25–50
Silt 35–50
Clay 40–70
Rocks
Fractured basalt 5–50
Karst limestone 5–50
Sandstone 5–30
Limestone, dolomite 0–20
Shale 0–10
Fractured cry stalline rock 0–10
Dense cry stalline rock 0–5

Overburden Storage Volume Calculation
(Ineffective Cut-Off Measures)
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Project Name: County Road 4 Improvements
Client: Ontario Ministry of Transportation
AECOM Project No.: 60636190
Construction Type: 10+000 to 10+050 New Ditch RT and LT

.1  RADIUS OF INFLUENCE (RO)
Sichardt's Empirical Relationship: Ro = rs+C(H-h)(K0.5)
Radial Flow to Pumped Wells: C = 3,000
Line Flow to Trenches or Line of Wellpoints: C = 1,500 to 2,000
Radius of Influence (line source) Ro = 7.6 m
Coefficient: C = 1,750 unitless
Highest Water Level: 256.00 m << From BH Information >>
Target Water Level: 253.70 m << From BH Information >>
Approximate Aquifer Bottom: 250.70 m << Assumed as 3m Below Target >>
Saturated Thickness before Dewatering: H = 5.3 m
Saturated Thickness after Dewatering: h = 3.0 m
Equivalent Well Radius: rs = 1.8 m
Hydraulic Conductivity: K = 2.1E-06 m/s << From SWRT Data >>

.2  EXCAVATION LENGTH TO WIDTH RATIO (x/a)
Equation: x/a = 14.3

.3  EQUVALENT WELL RADIUS FOR LONG NARROW EXCAVATIONS (rs)
Validity: For long narrow excavations (i.e., x/a >1.5), rs is approximated as the distance wellpoints are from the

centreline of the excavation.
Equivalent Well Radius: rs = 1.8 m
Width of Trench: a = 3.50 m << From Project Dwgs >>
Length of Trench: x = 50.00 m << From Project Dwgs >>

.4  GROUNDWATER SEEPAGE RATE (Q)
Equation: Q =  [(πK(H2-h2))/ln(Ro/rs)]+ 2[(xK(H2-h2))/2L]

* Based on Jacob's modified non-equilibrium equation for long, narrow systems in an unconfined aquifer.
Radius of Influence: Ro = 7.6 m
Equivalent Well Radius: rs = 1.8 m
Saturated Thickness before Dewatering: H = 5.3 m
Saturated Thickness after Dewatering: h = 3.0 m
Hydraulic Conductivity: K = 2.1E-06 m/s
Length of Trench: x = 50.0 m
Line Source Distance: L = 7.6 m << Measured Distance or R o  >>
Pi: π = 3.1416
Groundwater Inflow Rate: Q = 3.5E-04 m3/s

Q = 30,074 L/day
Q3 = 90,222 L/day (with 3x Fs)

.5  SHORING EFFECTIVENESS (IF APPLICABLE)
60% Effectiveness Q3 = 36,089 L/day
80% Effectiveness Q3 = 18,044 L/day

REFERENCES:

Radius of Influence (Ro) and Groundwater Inflow Rate (Q) Calculation
(Unconfined Aquifer - Long Narrow Excavation)

1.  Cashman, P, and Preene, M., 2012. Groundwater Lowering in Construction, A Practical Guide to Dewatering, 2nd Ed. CRC Press.
2.  Powers, J.P, Corwin, A.B., Schmall, P.C., Kaeck, W.E., and Herridge, C.J., 2007. Construction Dewatering and Groundwater Control: New Methods and Applications, 3rd
Ed. John Wiley and Sons Inc.
3.  Sichart, W. and Kyrieleis, W., 1930. Grundwasser Absekungen bei Fundierungsarbeiten. Berlin, Germany.DRAFT



Project Name: County Road 4 Improvements
Client: Ontario Ministry of Transportation
AECOM Project No.: 60636190
Station: 10+000 to 10+050 New Ditch RT and LT

.1  OVERBURDEN STORAGE VOLUME
Equation: Vs = (x y +Rox +(πRo

2/3))*(H-h)*n
Effectiv e Porosity : n = 0.5  << Determine from Table 2.4 Below >>
Saturated Ex cav ation Length: x  = 50 m << Import From Dewatering Calc's >>
Saturated Ex cav ation Width: y  = 3.5 m << Import From Dewatering Calc's >>
Radius of Influence: Ro = 7.6 << Import From Dewatering Calc's >>
Depth of Dew atering: H-h = 2.3 m << Import From Dewatering Calc's >>
Pi: π = 3.1416
Overburden Storage: Vs = 704 m3

704,396 L

POROSITY VALUES
Source:  Freeze & Cherry (1979), Table 2.4
Value: n (%)
Unconsolidated deposits
Grav el 25–40
Sand 25–50
Silt 35–50
Clay 40–70
Rocks
Fractured basalt 5–50
Karst limestone 5–50
Sandstone 5–30
Limestone, dolomite 0–20
Shale 0–10
Fractured cry stalline rock 0–10
Dense cry stalline rock 0–5

Overburden Storage Volume Calculation
(Ineffective Cut-Off Measures)

DRAFT



Project Name: County Road 4 Improvements
Client: Ontario Ministry of Transportation
AECOM Project No.: 60636190
Construction Type: 10+050 to 10+100 New Ditch RT and LT

.1  RADIUS OF INFLUENCE (RO)
Sichardt's Empirical Relationship: Ro = rs+C(H-h)(K0.5)
Radial Flow to Pumped Wells: C = 3,000
Line Flow to Trenches or Line of Wellpoints: C = 1,500 to 2,000
Radius of Influence (line source) Ro = 4.5 m
Coefficient: C = 1,750 unitless
Highest Water Level: 253.54 m << From BH Information >>
Target Water Level: 251.30 m << From BH Information >>
Approximate Aquifer Bottom: 248.30 m << Assumed as 3m Below Target >>
Saturated Thickness before Dewatering: H = 5.2 m
Saturated Thickness after Dewatering: h = 3.0 m
Equivalent Well Radius: rs = 1.8 m
Hydraulic Conductivity: K = 4.9E-07 m/s << From SWRT Data >>

.2  EXCAVATION LENGTH TO WIDTH RATIO (x/a)
Equation: x/a = 14.3

.3  EQUVALENT WELL RADIUS FOR LONG NARROW EXCAVATIONS (rs)
Validity: For long narrow excavations (i.e., x/a >1.5), rs is approximated as the distance wellpoints are from the

centreline of the excavation.
Equivalent Well Radius: rs = 1.8 m
Width of Trench: a = 3.50 m << From Project Dwgs >>
Length of Trench: x = 50.00 m << From Project Dwgs >>

.4  GROUNDWATER SEEPAGE RATE (Q)
Equation: Q =  [(πK(H2-h2))/ln(Ro/rs)]+ 2[(xK(H2-h2))/2L]

* Based on Jacob's modified non-equilibrium equation for long, narrow systems in an unconfined aquifer.
Radius of Influence: Ro = 4.5 m
Equivalent Well Radius: rs = 1.8 m
Saturated Thickness before Dewatering: H = 5.2 m
Saturated Thickness after Dewatering: h = 3.0 m
Hydraulic Conductivity: K = 4.9E-07 m/s
Length of Trench: x = 50.0 m
Line Source Distance: L = 4.5 m << Measured Distance or R o  >>
Pi: π = 3.1416
Groundwater Inflow Rate: Q = 1.3E-04 m3/s

Q = 11,265 L/day
Q3 = 33,795 L/day (with 3x Fs)

.5  SHORING EFFECTIVENESS (IF APPLICABLE)
60% Effectiveness Q3 = 13,518 L/day
80% Effectiveness Q3 = 6,759 L/day

REFERENCES:

Radius of Influence (Ro) and Groundwater Inflow Rate (Q) Calculation
(Unconfined Aquifer - Long Narrow Excavation)

1.  Cashman, P, and Preene, M., 2012. Groundwater Lowering in Construction, A Practical Guide to Dewatering, 2nd Ed. CRC Press.
2.  Powers, J.P, Corwin, A.B., Schmall, P.C., Kaeck, W.E., and Herridge, C.J., 2007. Construction Dewatering and Groundwater Control: New Methods and Applications, 3rd
Ed. John Wiley and Sons Inc.
3.  Sichart, W. and Kyrieleis, W., 1930. Grundwasser Absekungen bei Fundierungsarbeiten. Berlin, Germany.DRAFT



Project Name: County Road 4 Improvements
Client: Ontario Ministry of Transportation
AECOM Project No.: 60636190
Station: 10+050 to 10+100 New Ditch RT and LT

.1  OVERBURDEN STORAGE VOLUME
Equation: Vs = (x y +Rox +(πRo

2/3))*(H-h)*n
Effectiv e Porosity : n = 0.5  << Determine from Table 2.4 Below >>
Saturated Ex cav ation Length: x  = 50 m << Import From Dewatering Calc's >>
Saturated Ex cav ation Width: y  = 3.5 m << Import From Dewatering Calc's >>
Radius of Influence: Ro = 4.5 << Import From Dewatering Calc's >>
Depth of Dew atering: H-h = 2.2 m << Import From Dewatering Calc's >>
Pi: π = 3.1416
Overburden Storage: Vs = 471 m3

470,978 L

POROSITY VALUES
Source:  Freeze & Cherry (1979), Table 2.4
Value: n (%)
Unconsolidated deposits
Grav el 25–40
Sand 25–50
Silt 35–50
Clay 40–70
Rocks
Fractured basalt 5–50
Karst limestone 5–50
Sandstone 5–30
Limestone, dolomite 0–20
Shale 0–10
Fractured cry stalline rock 0–10
Dense cry stalline rock 0–5

Overburden Storage Volume Calculation
(Ineffective Cut-Off Measures)

DRAFT



Project Name: County Road 4 Improvements
Client: Ontario Ministry of Transportation
AECOM Project No.: 60636190
Construction Type: 10+100 to 10+150 New Ditch RT and LT

.1  RADIUS OF INFLUENCE (RO)
Sichardt's Empirical Relationship: Ro = rs+C(H-h)(K0.5)
Radial Flow to Pumped Wells: C = 3,000
Line Flow to Trenches or Line of Wellpoints: C = 1,500 to 2,000
Radius of Influence (line source) Ro = 1.8 m
Coefficient: C = 1,750 unitless
Highest Water Level: 250.19 m << From BH Information >>
Target Water Level: 249.90 m << From BH Information >>
Approximate Aquifer Bottom: 246.90 m << Assumed as 3m Below Target >>
Saturated Thickness before Dewatering: H = 3.3 m
Saturated Thickness after Dewatering: h = 3.0 m
Equivalent Well Radius: rs = 1.8 m
Hydraulic Conductivity: K = 8.8E-09 m/s << From SWRT Data >>

.2  EXCAVATION LENGTH TO WIDTH RATIO (x/a)
Equation: x/a = 14.3

.3  EQUVALENT WELL RADIUS FOR LONG NARROW EXCAVATIONS (rs)
Validity: For long narrow excavations (i.e., x/a >1.5), rs is approximated as the distance wellpoints are from the

centreline of the excavation.
Equivalent Well Radius: rs = 1.8 m
Width of Trench: a = 3.50 m << From Project Dwgs >>
Length of Trench: x = 50.00 m << From Project Dwgs >>

.4  GROUNDWATER SEEPAGE RATE (Q)
Equation: Q =  [(πK(H2-h2))/ln(Ro/rs)]+ 2[(xK(H2-h2))/2L]

* Based on Jacob's modified non-equilibrium equation for long, narrow systems in an unconfined aquifer.
Radius of Influence: Ro = 1.8 m
Equivalent Well Radius: rs = 1.8 m
Saturated Thickness before Dewatering: H = 3.3 m
Saturated Thickness after Dewatering: h = 3.0 m
Hydraulic Conductivity: K = 8.8E-09 m/s
Length of Trench: x = 50.0 m
Line Source Distance: L = 1.8 m << Measured Distance or R o  >>
Pi: π = 3.1416
Groundwater Inflow Rate: Q = 2.3E-06 m3/s

Q = 201 L/day
Q3 = 602 L/day (with 3x Fs)

.5  SHORING EFFECTIVENESS (IF APPLICABLE)
60% Effectiveness Q3 = 241 L/day
80% Effectiveness Q3 = 120 L/day

REFERENCES:

Radius of Influence (Ro) and Groundwater Inflow Rate (Q) Calculation
(Unconfined Aquifer - Long Narrow Excavation)

1.  Cashman, P, and Preene, M., 2012. Groundwater Lowering in Construction, A Practical Guide to Dewatering, 2nd Ed. CRC Press.
2.  Powers, J.P, Corwin, A.B., Schmall, P.C., Kaeck, W.E., and Herridge, C.J., 2007. Construction Dewatering and Groundwater Control: New Methods and Applications, 3rd
Ed. John Wiley and Sons Inc.
3.  Sichart, W. and Kyrieleis, W., 1930. Grundwasser Absekungen bei Fundierungsarbeiten. Berlin, Germany.DRAFT



Project Name: County Road 4 Improvements
Client: Ontario Ministry of Transportation
AECOM Project No.: 60636190
Station: 10+100 to 10+150 New Ditch RT and LT

.1  OVERBURDEN STORAGE VOLUME
Equation: Vs = (x y +Rox +(πRo

2/3))*(H-h)*n
Effectiv e Porosity : n = 0.5  << Determine from Table 2.4 Below >>
Saturated Ex cav ation Length: x  = 50 m << Import From Dewatering Calc's >>
Saturated Ex cav ation Width: y  = 3.5 m << Import From Dewatering Calc's >>
Radius of Influence: Ro = 1.8 << Import From Dewatering Calc's >>
Depth of Dew atering: H-h = 0.3 m << Import From Dewatering Calc's >>
Pi: π = 3.1416
Overburden Storage: Vs = 39 m3

38,898 L

POROSITY VALUES
Source:  Freeze & Cherry (1979), Table 2.4
Value: n (%)
Unconsolidated deposits
Grav el 25–40
Sand 25–50
Silt 35–50
Clay 40–70
Rocks
Fractured basalt 5–50
Karst limestone 5–50
Sandstone 5–30
Limestone, dolomite 0–20
Shale 0–10
Fractured cry stalline rock 0–10
Dense cry stalline rock 0–5

Overburden Storage Volume Calculation
(Ineffective Cut-Off Measures)

DRAFT



Project Name: County Road 4 Improvements
Client: Ontario Ministry of Transportation
AECOM Project No.: 60636190
Construction Type: 10+150 to 10+200 New Ditch RT

.1  RADIUS OF INFLUENCE (RO)
Sichardt's Empirical Relationship: Ro = rs+C(H-h)(K0.5)
Radial Flow to Pumped Wells: C = 3,000
Line Flow to Trenches or Line of Wellpoints: C = 1,500 to 2,000
Radius of Influence (line source) Ro = 1.8 m
Coefficient: C = 1,750 unitless
Highest Water Level: 250.19 m << From BH Information >>
Target Water Level: 249.90 m << From BH Information >>
Approximate Aquifer Bottom: 246.90 m << Assumed as 3m Below Target >>
Saturated Thickness before Dewatering: H = 3.3 m
Saturated Thickness after Dewatering: h = 3.0 m
Equivalent Well Radius: rs = 1.8 m
Hydraulic Conductivity: K = 8.8E-09 m/s << From SWRT Data >>

.2  EXCAVATION LENGTH TO WIDTH RATIO (x/a)
Equation: x/a = 14.3

.3  EQUVALENT WELL RADIUS FOR LONG NARROW EXCAVATIONS (rs)
Validity: For long narrow excavations (i.e., x/a >1.5), rs is approximated as the distance wellpoints are from the

centreline of the excavation.
Equivalent Well Radius: rs = 1.8 m
Width of Trench: a = 3.50 m << From Project Dwgs >>
Length of Trench: x = 50.00 m << From Project Dwgs >>

.4  GROUNDWATER SEEPAGE RATE (Q)
Equation: Q =  [(πK(H2-h2))/ln(Ro/rs)]+ 2[(xK(H2-h2))/2L]

* Based on Jacob's modified non-equilibrium equation for long, narrow systems in an unconfined aquifer.
Radius of Influence: Ro = 1.8 m
Equivalent Well Radius: rs = 1.8 m
Saturated Thickness before Dewatering: H = 3.3 m
Saturated Thickness after Dewatering: h = 3.0 m
Hydraulic Conductivity: K = 8.8E-09 m/s
Length of Trench: x = 50.0 m
Line Source Distance: L = 1.8 m << Measured Distance or R o  >>
Pi: π = 3.1416
Groundwater Inflow Rate: Q = 2.3E-06 m3/s

Q = 201 L/day
Q3 = 602 L/day (with 3x Fs)

.5  SHORING EFFECTIVENESS (IF APPLICABLE)
60% Effectiveness Q3 = 241 L/day
80% Effectiveness Q3 = 120 L/day

REFERENCES:

Radius of Influence (Ro) and Groundwater Inflow Rate (Q) Calculation
(Unconfined Aquifer - Long Narrow Excavation)

1.  Cashman, P, and Preene, M., 2012. Groundwater Lowering in Construction, A Practical Guide to Dewatering, 2nd Ed. CRC Press.
2.  Powers, J.P, Corwin, A.B., Schmall, P.C., Kaeck, W.E., and Herridge, C.J., 2007. Construction Dewatering and Groundwater Control: New Methods and Applications, 3rd
Ed. John Wiley and Sons Inc.
3.  Sichart, W. and Kyrieleis, W., 1930. Grundwasser Absekungen bei Fundierungsarbeiten. Berlin, Germany.DRAFT



Project Name: County Road 4 Improvements
Client: Ontario Ministry of Transportation
AECOM Project No.: 60636190
Station: 10+150 to 10+200 New Ditch RT

.1  OVERBURDEN STORAGE VOLUME
Equation: Vs = (x y +Rox +(πRo

2/3))*(H-h)*n
Effectiv e Porosity : n = 0.5  << Determine from Table 2.4 Below >>
Saturated Ex cav ation Length: x  = 50 m << Import From Dewatering Calc's >>
Saturated Ex cav ation Width: y  = 3.5 m << Import From Dewatering Calc's >>
Radius of Influence: Ro = 1.8 << Import From Dewatering Calc's >>
Depth of Dew atering: H-h = 0.3 m << Import From Dewatering Calc's >>
Pi: π = 3.1416
Overburden Storage: Vs = 39 m3

38,898 L

POROSITY VALUES
Source:  Freeze & Cherry (1979), Table 2.4
Value: n (%)
Unconsolidated deposits
Grav el 25–40
Sand 25–50
Silt 35–50
Clay 40–70
Rocks
Fractured basalt 5–50
Karst limestone 5–50
Sandstone 5–30
Limestone, dolomite 0–20
Shale 0–10
Fractured cry stalline rock 0–10
Dense cry stalline rock 0–5

Overburden Storage Volume Calculation
(Ineffective Cut-Off Measures)

DRAFT



Project Name: County Road 4 Improvements
Client: Ontario Ministry of Transportation
AECOM Project No.: 60636190
Construction Type: 10+200 to 10+250 New Ditch RT

.1  RADIUS OF INFLUENCE (RO)
Sichardt's Empirical Relationship: Ro = rs+C(H-h)(K0.5)
Radial Flow to Pumped Wells: C = 3,000
Line Flow to Trenches or Line of Wellpoints: C = 1,500 to 2,000
Radius of Influence (line source) Ro = 1.9 m
Coefficient: C = 1,750 unitless
Highest Water Level: 250.19 m << From BH Information >>
Target Water Level: 249.50 m << From BH Information >>
Approximate Aquifer Bottom: 246.50 m << Assumed as 3m Below Target >>
Saturated Thickness before Dewatering: H = 3.7 m
Saturated Thickness after Dewatering: h = 3.0 m
Equivalent Well Radius: rs = 1.8 m
Hydraulic Conductivity: K = 8.8E-09 m/s << From SWRT Data >>

.2  EXCAVATION LENGTH TO WIDTH RATIO (x/a)
Equation: x/a = 14.3

.3  EQUVALENT WELL RADIUS FOR LONG NARROW EXCAVATIONS (rs)
Validity: For long narrow excavations (i.e., x/a >1.5), rs is approximated as the distance wellpoints are from the

centreline of the excavation.
Equivalent Well Radius: rs = 1.8 m
Width of Trench: a = 3.50 m << From Project Dwgs >>
Length of Trench: x = 50.00 m << From Project Dwgs >>

.4  GROUNDWATER SEEPAGE RATE (Q)
Equation: Q =  [(πK(H2-h2))/ln(Ro/rs)]+ 2[(xK(H2-h2))/2L]

* Based on Jacob's modified non-equilibrium equation for long, narrow systems in an unconfined aquifer.
Radius of Influence: Ro = 1.9 m
Equivalent Well Radius: rs = 1.8 m
Saturated Thickness before Dewatering: H = 3.7 m
Saturated Thickness after Dewatering: h = 3.0 m
Hydraulic Conductivity: K = 8.8E-09 m/s
Length of Trench: x = 50.0 m
Line Source Distance: L = 1.9 m << Measured Distance or R o  >>
Pi: π = 3.1416
Groundwater Inflow Rate: Q = 3.1E-06 m3/s

Q = 270 L/day
Q3 = 809 L/day (with 3x Fs)

.5  SHORING EFFECTIVENESS (IF APPLICABLE)
60% Effectiveness Q3 = 323 L/day
80% Effectiveness Q3 = 162 L/day

REFERENCES:

Radius of Influence (Ro) and Groundwater Inflow Rate (Q) Calculation
(Unconfined Aquifer - Long Narrow Excavation)

1.  Cashman, P, and Preene, M., 2012. Groundwater Lowering in Construction, A Practical Guide to Dewatering, 2nd Ed. CRC Press.
2.  Powers, J.P, Corwin, A.B., Schmall, P.C., Kaeck, W.E., and Herridge, C.J., 2007. Construction Dewatering and Groundwater Control: New Methods and Applications, 3rd
Ed. John Wiley and Sons Inc.
3.  Sichart, W. and Kyrieleis, W., 1930. Grundwasser Absekungen bei Fundierungsarbeiten. Berlin, Germany.DRAFT



Project Name: County Road 4 Improvements
Client: Ontario Ministry of Transportation
AECOM Project No.: 60636190
Station: 10+200 to 10+250 New Ditch RT

.1  OVERBURDEN STORAGE VOLUME
Equation: Vs = (x y +Rox +(πRo

2/3))*(H-h)*n
Effectiv e Porosity : n = 0.5  << Determine from Table 2.4 Below >>
Saturated Ex cav ation Length: x  = 50 m << Import From Dewatering Calc's >>
Saturated Ex cav ation Width: y  = 3.5 m << Import From Dewatering Calc's >>
Radius of Influence: Ro = 1.9 << Import From Dewatering Calc's >>
Depth of Dew atering: H-h = 0.7 m << Import From Dewatering Calc's >>
Pi: π = 3.1416
Overburden Storage: Vs = 94 m3

93,768 L

POROSITY VALUES
Source:  Freeze & Cherry (1979), Table 2.4
Value: n (%)
Unconsolidated deposits
Grav el 25–40
Sand 25–50
Silt 35–50
Clay 40–70
Rocks
Fractured basalt 5–50
Karst limestone 5–50
Sandstone 5–30
Limestone, dolomite 0–20
Shale 0–10
Fractured cry stalline rock 0–10
Dense cry stalline rock 0–5

Overburden Storage Volume Calculation
(Ineffective Cut-Off Measures)

DRAFT



Project Name: County Road 4 Improvements
Client: Ontario Ministry of Transportation
AECOM Project No.: 60636190
Construction Type: 10+250 to 10+300 New Ditch RT

.1  RADIUS OF INFLUENCE (RO)
Sichardt's Empirical Relationship: Ro = rs+C(H-h)(K0.5)
Radial Flow to Pumped Wells: C = 3,000
Line Flow to Trenches or Line of Wellpoints: C = 1,500 to 2,000
Radius of Influence (line source) Ro = 2.1 m
Coefficient: C = 1,750 unitless
Highest Water Level: 250.19 m << From BH Information >>
Target Water Level: 248.10 m << From BH Information >>
Approximate Aquifer Bottom: 245.10 m << Assumed as 3m Below Target >>
Saturated Thickness before Dewatering: H = 5.1 m
Saturated Thickness after Dewatering: h = 3.0 m
Equivalent Well Radius: rs = 1.8 m
Hydraulic Conductivity: K = 8.8E-09 m/s << From SWRT Data >>

.2  EXCAVATION LENGTH TO WIDTH RATIO (x/a)
Equation: x/a = 14.3

.3  EQUVALENT WELL RADIUS FOR LONG NARROW EXCAVATIONS (rs)
Validity: For long narrow excavations (i.e., x/a >1.5), rs is approximated as the distance wellpoints are from the

centreline of the excavation.
Equivalent Well Radius: rs = 1.8 m
Width of Trench: a = 3.50 m << From Project Dwgs >>
Length of Trench: x = 50.00 m << From Project Dwgs >>

.4  GROUNDWATER SEEPAGE RATE (Q)
Equation: Q =  [(πK(H2-h2))/ln(Ro/rs)]+ 2[(xK(H2-h2))/2L]

* Based on Jacob's modified non-equilibrium equation for long, narrow systems in an unconfined aquifer.
Radius of Influence: Ro = 2.1 m
Equivalent Well Radius: rs = 1.8 m
Saturated Thickness before Dewatering: H = 5.1 m
Saturated Thickness after Dewatering: h = 3.0 m
Hydraulic Conductivity: K = 8.8E-09 m/s
Length of Trench: x = 50.0 m
Line Source Distance: L = 2.1 m << Measured Distance or R o  >>
Pi: π = 3.1416
Groundwater Inflow Rate: Q = 6.2E-06 m3/s

Q = 532 L/day
Q3 = 1,595 L/day (with 3x Fs)

.5  SHORING EFFECTIVENESS (IF APPLICABLE)
60% Effectiveness Q3 = 638 L/day
80% Effectiveness Q3 = 319 L/day

REFERENCES:

Radius of Influence (Ro) and Groundwater Inflow Rate (Q) Calculation
(Unconfined Aquifer - Long Narrow Excavation)

1.  Cashman, P, and Preene, M., 2012. Groundwater Lowering in Construction, A Practical Guide to Dewatering, 2nd Ed. CRC Press.
2.  Powers, J.P, Corwin, A.B., Schmall, P.C., Kaeck, W.E., and Herridge, C.J., 2007. Construction Dewatering and Groundwater Control: New Methods and Applications, 3rd
Ed. John Wiley and Sons Inc.
3.  Sichart, W. and Kyrieleis, W., 1930. Grundwasser Absekungen bei Fundierungsarbeiten. Berlin, Germany.DRAFT



Project Name: County Road 4 Improvements
Client: Ontario Ministry of Transportation
AECOM Project No.: 60636190
Station: 10+250 to 10+300 New Ditch RT

.1  OVERBURDEN STORAGE VOLUME
Equation: Vs = (x y +Rox +(πRo

2/3))*(H-h)*n
Effectiv e Porosity : n = 0.5  << Determine from Table 2.4 Below >>
Saturated Ex cav ation Length: x  = 50 m << Import From Dewatering Calc's >>
Saturated Ex cav ation Width: y  = 3.5 m << Import From Dewatering Calc's >>
Radius of Influence: Ro = 2.1 << Import From Dewatering Calc's >>
Depth of Dew atering: H-h = 2.1 m << Import From Dewatering Calc's >>
Pi: π = 3.1416
Overburden Storage: Vs = 297 m3

297,012 L

POROSITY VALUES
Source:  Freeze & Cherry (1979), Table 2.4
Value: n (%)
Unconsolidated deposits
Grav el 25–40
Sand 25–50
Silt 35–50
Clay 40–70
Rocks
Fractured basalt 5–50
Karst limestone 5–50
Sandstone 5–30
Limestone, dolomite 0–20
Shale 0–10
Fractured cry stalline rock 0–10
Dense cry stalline rock 0–5

Overburden Storage Volume Calculation
(Ineffective Cut-Off Measures)

DRAFT



Project Name: County Road 4 Improvements
Client: Ontario Ministry of Transportation
AECOM Project No.: 60636190
Construction Type: 10+300 to 10+350 New Ditch RT

.1  RADIUS OF INFLUENCE (RO)
Sichardt's Empirical Relationship: Ro = rs+C(H-h)(K0.5)
Radial Flow to Pumped Wells: C = 3,000
Line Flow to Trenches or Line of Wellpoints: C = 1,500 to 2,000
Radius of Influence (line source) Ro = 2.1 m
Coefficient: C = 1,750 unitless
Highest Water Level: 250.19 m << From BH Information >>
Target Water Level: 248.00 m << From BH Information >>
Approximate Aquifer Bottom: 245.00 m << Assumed as 3m Below Target >>
Saturated Thickness before Dewatering: H = 5.2 m
Saturated Thickness after Dewatering: h = 3.0 m
Equivalent Well Radius: rs = 1.8 m
Hydraulic Conductivity: K = 8.8E-09 m/s << From SWRT Data >>

.2  EXCAVATION LENGTH TO WIDTH RATIO (x/a)
Equation: x/a = 14.3

.3  EQUVALENT WELL RADIUS FOR LONG NARROW EXCAVATIONS (rs)
Validity: For long narrow excavations (i.e., x/a >1.5), rs is approximated as the distance wellpoints are from the

centreline of the excavation.
Equivalent Well Radius: rs = 1.8 m
Width of Trench: a = 3.50 m << From Project Dwgs >>
Length of Trench: x = 50.00 m << From Project Dwgs >>

.4  GROUNDWATER SEEPAGE RATE (Q)
Equation: Q =  [(πK(H2-h2))/ln(Ro/rs)]+ 2[(xK(H2-h2))/2L]

* Based on Jacob's modified non-equilibrium equation for long, narrow systems in an unconfined aquifer.
Radius of Influence: Ro = 2.1 m
Equivalent Well Radius: rs = 1.8 m
Saturated Thickness before Dewatering: H = 5.2 m
Saturated Thickness after Dewatering: h = 3.0 m
Hydraulic Conductivity: K = 8.8E-09 m/s
Length of Trench: x = 50.0 m
Line Source Distance: L = 2.1 m << Measured Distance or R o  >>
Pi: π = 3.1416
Groundwater Inflow Rate: Q = 6.4E-06 m3/s

Q = 552 L/day
Q3 = 1,655 L/day (with 3x Fs)

.5  SHORING EFFECTIVENESS (IF APPLICABLE)
60% Effectiveness Q3 = 662 L/day
80% Effectiveness Q3 = 331 L/day

REFERENCES:

Radius of Influence (Ro) and Groundwater Inflow Rate (Q) Calculation
(Unconfined Aquifer - Long Narrow Excavation)

1.  Cashman, P, and Preene, M., 2012. Groundwater Lowering in Construction, A Practical Guide to Dewatering, 2nd Ed. CRC Press.
2.  Powers, J.P, Corwin, A.B., Schmall, P.C., Kaeck, W.E., and Herridge, C.J., 2007. Construction Dewatering and Groundwater Control: New Methods and Applications, 3rd
Ed. John Wiley and Sons Inc.
3.  Sichart, W. and Kyrieleis, W., 1930. Grundwasser Absekungen bei Fundierungsarbeiten. Berlin, Germany.DRAFT



Project Name: County Road 4 Improvements
Client: Ontario Ministry of Transportation
AECOM Project No.: 60636190
Station: 10+300 to 10+350 New Ditch RT

.1  OVERBURDEN STORAGE VOLUME
Equation: Vs = (x y +Rox +(πRo

2/3))*(H-h)*n
Effectiv e Porosity : n = 0.5  << Determine from Table 2.4 Below >>
Saturated Ex cav ation Length: x  = 50 m << Import From Dewatering Calc's >>
Saturated Ex cav ation Width: y  = 3.5 m << Import From Dewatering Calc's >>
Radius of Influence: Ro = 2.1 << Import From Dewatering Calc's >>
Depth of Dew atering: H-h = 2.2 m << Import From Dewatering Calc's >>
Pi: π = 3.1416
Overburden Storage: Vs = 312 m3

312,200 L

POROSITY VALUES
Source:  Freeze & Cherry (1979), Table 2.4
Value: n (%)
Unconsolidated deposits
Grav el 25–40
Sand 25–50
Silt 35–50
Clay 40–70
Rocks
Fractured basalt 5–50
Karst limestone 5–50
Sandstone 5–30
Limestone, dolomite 0–20
Shale 0–10
Fractured cry stalline rock 0–10
Dense cry stalline rock 0–5

Overburden Storage Volume Calculation
(Ineffective Cut-Off Measures)

DRAFT



Project Name: County Road 4 Improvements
Client: Ontario Ministry of Transportation
AECOM Project No.: 60636190
Construction Type: CR4 Underpass Structure - Future BBP EB

.1  RADIUS OF INFLUENCE (RO)
Sichardt's Empirical Relationship: Ro = rs+C(H-h)(K0.5)
Radial Flow to Pumped Wells: C = 3,000
Line Flow to Trenches or Line of Wellpoints: C = 1,500 to 2,000
Radius of Influence (line source) Ro = 15.2 m
Coefficient: C = 1,750 unitless
Highest Water Level: 253.50 m << From BH Information >>
Target Water Level: 248.00 m << From BH Information >>
Approximate Aquifer Bottom: 245.00 m << Assumed as 3m Below Target >>
Saturated Thickness before Dewatering: H = 8.5 m
Saturated Thickness after Dewatering: h = 3.0 m
Equivalent Well Radius: rs = 8.5 m
Hydraulic Conductivity: K = 4.9E-07 m/s << From SWRT Data >>

.2  EXCAVATION LENGTH TO WIDTH RATIO (x/a)
Equation: x/a = 2.9

.3  EQUVALENT WELL RADIUS FOR LONG NARROW EXCAVATIONS (rs)
Validity: For long narrow excavations (i.e., x/a >1.5), rs is approximated as the distance wellpoints are from the

centreline of the excavation.
Equivalent Well Radius: rs = 8.5 m
Width of Trench: a = 17.00 m << From Project Dwgs >>
Length of Trench: x = 50.00 m << From Project Dwgs >>

.4  GROUNDWATER SEEPAGE RATE (Q)
Equation: Q =  [(πK(H2-h2))/ln(Ro/rs)]+ 2[(xK(H2-h2))/2L]

* Based on Jacob's modified non-equilibrium equation for long, narrow systems in an unconfined aquifer.
Radius of Influence: Ro = 15.2 m
Equivalent Well Radius: rs = 8.5 m
Saturated Thickness before Dewatering: H = 8.5 m
Saturated Thickness after Dewatering: h = 3.0 m
Hydraulic Conductivity: K = 4.9E-07 m/s
Length of Trench: x = 50.0 m
Line Source Distance: L = 15.2 m << Measured Distance or R o  >>
Pi: π = 3.1416
Groundwater Inflow Rate: Q = 2.7E-04 m3/s

Q = 23,135 L/day
Q3 = 69,404 L/day (with 3x Fs)

.5  SHORING EFFECTIVENESS (IF APPLICABLE)
60% Effectiveness Q3 = 27,761 L/day
80% Effectiveness Q3 = 13,881 L/day

REFERENCES:

Radius of Influence (Ro) and Groundwater Inflow Rate (Q) Calculation
(Unconfined Aquifer - Long Narrow Excavation)

1.  Cashman, P, and Preene, M., 2012. Groundwater Lowering in Construction, A Practical Guide to Dewatering, 2nd Ed. CRC Press.
2.  Powers, J.P, Corwin, A.B., Schmall, P.C., Kaeck, W.E., and Herridge, C.J., 2007. Construction Dewatering and Groundwater Control: New Methods and Applications, 3rd
Ed. John Wiley and Sons Inc.
3.  Sichart, W. and Kyrieleis, W., 1930. Grundwasser Absekungen bei Fundierungsarbeiten. Berlin, Germany.DRAFT



Project Name: County Road 4 Improvements
Client: Ontario Ministry of Transportation
AECOM Project No.: 60636190
Station: CR4 Underpass Structure - Future BBP EB

.1  OVERBURDEN STORAGE VOLUME
Equation: Vs = (x y +Rox +(πRo

2/3))*(H-h)*n
Effectiv e Porosity : n = 0.5  << Determine from Table 2.4 Below >>
Saturated Ex cav ation Length: x  = 50 m << Import From Dewatering Calc's >>
Saturated Ex cav ation Width: y  = 17.0 m << Import From Dewatering Calc's >>
Radius of Influence: Ro = 15.2 << Import From Dewatering Calc's >>
Depth of Dew atering: H-h = 5.5 m << Import From Dewatering Calc's >>
Pi: π = 3.1416
Overburden Storage: Vs = 5,098 m3

5,098,191 L

POROSITY VALUES
Source:  Freeze & Cherry (1979), Table 2.4
Value: n (%)
Unconsolidated deposits
Grav el 25–40
Sand 25–50
Silt 35–50
Clay 40–70
Rocks
Fractured basalt 5–50
Karst limestone 5–50
Sandstone 5–30
Limestone, dolomite 0–20
Shale 0–10
Fractured cry stalline rock 0–10
Dense cry stalline rock 0–5

Overburden Storage Volume Calculation
(Ineffective Cut-Off Measures)

DRAFT



Project Name: County Road 4 Improvements
Client: Ontario Ministry of Transportation
AECOM Project No.: 60636190
Construction Type: CR4 Underpass Structure - Future BBP WB

.1  RADIUS OF INFLUENCE (RO)
Sichardt's Empirical Relationship: Ro = rs+C(H-h)(K0.5)
Radial Flow to Pumped Wells: C = 3,000
Line Flow to Trenches or Line of Wellpoints: C = 1,500 to 2,000
Radius of Influence (line source) Ro = 39.1 m
Coefficient: C = 1,750 unitless
Highest Water Level: 260.11 m << From BH Information >>
Target Water Level: 248.00 m << From BH Information >>
Approximate Aquifer Bottom: 245.00 m << Assumed as 3m Below Target >>
Saturated Thickness before Dewatering: H = 15.1 m
Saturated Thickness after Dewatering: h = 3.0 m
Equivalent Well Radius: rs = 8.5 m
Hydraulic Conductivity: K = 2.1E-06 m/s << From SWRT Data >>

.2  EXCAVATION LENGTH TO WIDTH RATIO (x/a)
Equation: x/a = 2.9

.3  EQUVALENT WELL RADIUS FOR LONG NARROW EXCAVATIONS (rs)
Validity: For long narrow excavations (i.e., x/a >1.5), rs is approximated as the distance wellpoints are from the

centreline of the excavation.
Equivalent Well Radius: rs = 8.5 m
Width of Trench: a = 17.00 m << From Project Dwgs >>
Length of Trench: x = 50.00 m << From Project Dwgs >>

.4  GROUNDWATER SEEPAGE RATE (Q)
Equation: Q =  [(πK(H2-h2))/ln(Ro/rs)]+ 2[(xK(H2-h2))/2L]

* Based on Jacob's modified non-equilibrium equation for long, narrow systems in an unconfined aquifer.
Radius of Influence: Ro = 39.1 m
Equivalent Well Radius: rs = 8.5 m
Saturated Thickness before Dewatering: H = 15.1 m
Saturated Thickness after Dewatering: h = 3.0 m
Hydraulic Conductivity: K = 2.1E-06 m/s
Length of Trench: x = 50.0 m
Line Source Distance: L = 39.1 m << Measured Distance or R o  >>
Pi: π = 3.1416
Groundwater Inflow Rate: Q = 1.5E-03 m3/s

Q = 131,632 L/day
Q3 = 394,896 L/day (with 3x Fs)

.5  SHORING EFFECTIVENESS (IF APPLICABLE)
60% Effectiveness Q3 = 157,958 L/day
80% Effectiveness Q3 = 78,979 L/day

REFERENCES:

Radius of Influence (Ro) and Groundwater Inflow Rate (Q) Calculation
(Unconfined Aquifer - Long Narrow Excavation)

1.  Cashman, P, and Preene, M., 2012. Groundwater Lowering in Construction, A Practical Guide to Dewatering, 2nd Ed. CRC Press.
2.  Powers, J.P, Corwin, A.B., Schmall, P.C., Kaeck, W.E., and Herridge, C.J., 2007. Construction Dewatering and Groundwater Control: New Methods and Applications, 3rd
Ed. John Wiley and Sons Inc.
3.  Sichart, W. and Kyrieleis, W., 1930. Grundwasser Absekungen bei Fundierungsarbeiten. Berlin, Germany.DRAFT



Project Name: County Road 4 Improvements
Client: Ontario Ministry of Transportation
AECOM Project No.: 60636190
Station: CR4 Underpass Structure - Future BBP WB

.1  OVERBURDEN STORAGE VOLUME
Equation: Vs = (x y +Rox +(πRo

2/3))*(H-h)*n
Effectiv e Porosity : n = 0.5  << Determine from Table 2.4 Below >>
Saturated Ex cav ation Length: x  = 50 m << Import From Dewatering Calc's >>
Saturated Ex cav ation Width: y  = 17.0 m << Import From Dewatering Calc's >>
Radius of Influence: Ro = 39.1 << Import From Dewatering Calc's >>
Depth of Dew atering: H-h = 12.1 m << Import From Dewatering Calc's >>
Pi: π = 3.1416
Overburden Storage: Vs = 26,650 m3

26,649,589 L

POROSITY VALUES
Source:  Freeze & Cherry (1979), Table 2.4
Value: n (%)
Unconsolidated deposits
Grav el 25–40
Sand 25–50
Silt 35–50
Clay 40–70
Rocks
Fractured basalt 5–50
Karst limestone 5–50
Sandstone 5–30
Limestone, dolomite 0–20
Shale 0–10
Fractured cry stalline rock 0–10
Dense cry stalline rock 0–5

Overburden Storage Volume Calculation
(Ineffective Cut-Off Measures)

DRAFT
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