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SUMMARY OF FIELD INVESTIGATION PROTOCOL

1. Drilling and Soil Sampling Procedures

Drilling and sampling of overburden materials are generally conducted using a mobile power auger. During
augering operations, soil samples are recovered using a standard 50 mm diameter split-spoon sampling
device. The sampler is generally advanced by a drop hammer to obtain standard penetration values (N values)
for assessment of soil consistency.

In some instances, soil samples are obtained by directly pushing a sampling device into the soil using
specialized drilling equipment.

Soil samples obtained from the split-spoon are examined in the field by qualified engineering staff. The soil
is classified according to: grain size distribution, texture, colour, odour, moisture content, and other pertinent
details. Field borehole logs are prepared and notes are made regarding visual or olfactory evidence of
potential contamination of soil materials.

Following logging, all samples are placed into laboratory-cleaned 500 mL glass jars, with foil-lined lids. The
samples are transported to Terraprobe’s laboratory for detailed inspection by the site engineer. Where samples
are collected for analysis of volatile organic compounds, they are placed into laboratory-cleaned, 50 mL glass
septum jars with Teflon-lined caps. Following review by the project engineer, samples are forwarded to a
CAEAL-certified laboratory for analysis.

During the drilling procedure, no lubricants are used on any of the drilling and sampling equipment in order
to ensure there is no contamination with hydrocarbon-based or other lubricating materials. 

If significant contamination of the soil or ground water is expected, then drill cuttings are placed into 205 L
steel drums stored on thesite. The drill cuttings and water are later characterized for proper off-site disposal,
where necessary. 

The sample collection and preservation techniques follow the general requirements of Table 5.2(d), Required
Container Preservation Techniques and Maximum Handling Times for Water Samples, and from MOE
Guidance on Sampling and Analytical Methods for Use at Contaminated Sites in Ontario (May 1996). 

Chain of custody forms are filled out for all samples which are shipped to commercial laboratories. The chain
of custody forms are provided by the laboratory and include the following information:

1. Terraprobe’s project number
2. Sample number and locations
3. Name of party shipping the samples to the laboratory
4. Required scope of analysis
5. Date of submission
6. Date of receipt by the laboratory
7. Any special notes or items of clarification appropriate to the project
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2. Test Pit Excavation and Sampling

Test pits are generally excavated using a hydraulic backhoe of appropriate size and capacity depending on
test pit depth and soil consistency. The test pit operations are carried out under the full-time supervision of
Terraprobe engineering staff. During excavation, the test pits are logged based on the exposed soil and ground
water profile. Soil samples are generally recovered from each soil strata noted during the investigation.
Depending on the depth of the test pit, samples are obtained either by a spade or shovel from the side wall,
or directly from the backhoe bucket. 

In all cases, operations are carried out in strict accordance with the requirements of the Occupational Health
and Safety Act. Personnel are not permitted to enter unsupported test pits with depths in excess of 1.2 m
below prevailing grade.

3. Equipment Clean-up

All drilling equipment is cleaned by the contractor prior to beginning each project. This includes augers, drill
rods, sampling spoons, and the like.

In the event that significant contamination is expected or noted during drilling, then the drilling equipment
is also cleaned between each borehole location. The cleaning is conducted using high pressure washing
equipment and a phosphate detergent. A decontamination pad or cleaning area is set up well away from the
general work area.

All sampling equipment used during the investigation is cleaned between collection of each sample. This
includes split-spoon equipment, shovels, trowels, and any other sampling equipment. Sampling equipment
is cleaned as follows:

• All sampling equipment is wiped to remove excess soil material. 
• Equipment is rinsed in municipal water.
• Equipment is further rinsed with distilled water.
• In the event of significant organic contamination (such as hydrocarbons), the material is rinsed with

detergent and/or methanol to remove materials.
• A final rinse with distilled water is carried out prior to utilizing the sampling equipment.

4. Soil Gas Monitoring

Soil gas monitoring is conducted to assess the potential presence of volatile organic compounds in soil
materials. The monitoring is conducted by obtaining headspace measurements from soil samples. Headspace
measurement is conducted by placing the tip of a photo-ionization detector or flame ionization detector
through an aluminum foil cover placed over the 500 mL sample jars. Alternatively, samples may be placed
into polyethylene sampling bags and vapour analysis can be conducted through the wall of the sampling bag.

When the ambient air temperature is less than 10°C, samples are generally transported to Terraprobe’s
laboratory and allowed to remain in sealed containers until reaching room temperature. Vapour analysis is
then conducted at room temperature.
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All testing equipment is calibrated each day prior to conducting soil vapour measurements. Measurements
are generally taken with respect to equivalent hexane concentration (concentration of parts per million), or
in relation to the lower explosive limit of hexane. Where appropriate, the results are converted to represent
concentrations of other gases such as methane.

The results of vapour monitoring are generally utilized to provide guidance for the selection of samples for
later chemical analysis. They may also be used in assessing the presence of volatile organic compounds for
the siting of monitoring wells.

5. Monitoring Well Installation

Monitoring wells are generally constructed using new, pre-packaged 50 mm diameter Schedule 40 PVC pipe
and screens. The screen length and opening are dependent on the project requirements. 

All wells are constructed using threaded joints without glues or solvents.

A silica sand pack is placed around the well screen and typically to a height of approximately 500 mm above
the top of the well screen. A well seal, consisting of bentonite clay or cementitious bentonite grout, is then
placed to a thickness of at least 1 m above the sand zone. The remainder of the hole is then filled to surface
with an appropriate grout material or drill cuttings.

A locking security cap is fitted in areas which may be subject to vandalism or tampering of the well
installation.

Specialized drilling procedures and monitoring well installation procedures are used where aquifer zones may
be penetrated. All drilling is conducted in accordance with the general requirements of Regulation 903 to
ensure that there is no cross-contamination or cross flow between aquifer zones.

6. Ground Water Sampling and Water Level Measurement

Water level measurements are conducted using an electronic water level finder. The water level finder is
cleaned with distilled water, detergent, and where appropriate, methanol, prior to insertion into each well. 

Measurements of non-aqueous phase liquids are conducted using specialized monitoring equipment which
detects the presence of both the water column and non-aqueous phase liquids. 

All measurements in the field are taken relative to a fixed point, which is generally the top of the well casing
or top of the well protective cap. These are later referenced to appropriate elevations or ground surface.

Ground water sampling is conducted following proper development of the well. Wells are generally
developed using a dedicated Waterra inertial pump. The wells are developed by removing a minimum of three
casing volumes of water, or by bailing to dryness. Where possible, the wells are developed until clear,
sediment-free water is obtained.
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Ground water samples are obtained only following well bailing and development, as noted above. Samples
are obtained either from a dedicated inertial pump, or a dedicated bailer.

During sampling, measurements are made for selected parameters including pH, conductivity, and
temperature.

Samples are collected directly into laboratory-supplied containers. Samples collected for analysis of metals
are filtered through a 0.45 micron disposable filter to eliminate suspended solids.

Sample bottles are stored in an insulated cooler to protect from freezing, and to maintain temperatures of less
than 10°C.

The sample collection and preservation techniques follow the general requirements of Table 5.2(d), Required
Container Preservation Techniques and Maximum Handling Times for Water Samples, and from MOE
Guidance on Sampling and Analytical Methods for Use at Contaminated Sites in Ontario (May 1996). 

Chain of custody forms are filled out for all samples which are shipped to commercial laboratories. The chain
of custody forms are provided by the laboratory and include the following information:

• Terraprobe’s project number
• Sample number and locations
• Name of party shipping the samples to the laboratory
• Required scope of analysis
• Date of submission
• Date of receipt by the laboratory
• Any special notes or items of clarification appropriate to the project

7. Sample Quality Assurance and Quality Control

All chemical analysis of soil and ground water samples is carried out only by CAEAL certified laboratories.
These laboratories provide internal quality control checks regarding laboratory analytical procedures. This
includes the use of sample spikes, surrogate samples, and duplicate analysis.

For each sampling program, one trip blank is included. The trip blank consists of deionized water that is
placed in the sample containers provided by the laboratory, and is prepared by the laboratory.

Field duplicate samples are prepared at the rate of approximately one sample per ten soil or ground water
samples submitted. The number of duplicate samples depends on site and project-specific requirements.
Duplicate samples are provided with a fictitious sample number in order that the laboratory is not aware of
the duplicate sample.

A field blank sample is obtained at the rate of approximately one sample per ten ground water samples
submitted. A field blank is obtained by filling the appropriate laboratory containers with the deionized water
in the field during the sampling procedure.
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The results of all laboratory analysis are carefully examined and compared to the results of visual, olfactory,
and soil vapour monitoring conducted in the field. Any unusual results or unexpected results are discussed
carefully with the field technician and the laboratory. Where appropriate, resampling is conducted to ensure
the veracity of all results. 

. . . . . . .
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WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Oct 26, 2016 4.7 286.4

Augered without sampling. (continued)

END OF BOREHOLE

Borehole contained drill water upon
completion of drilling. Unstabilized water
level and cave not measured.

50 mm dia. monitoring well installed.
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WATER LEVEL READINGS
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FILL, silty sand, trace clay, trace gravel,
trace organics, loose, moist

SANDY SILT to SILT AND SAND, trace
gravel, trace clay, dilatant, compact,
brown, wet

SAND, trace to some silt, trace clay,
trace gravel, compact, brown, wet

SANDY SILT, trace gravel, trace clay,
dilatant, compact, brown, wet

END OF BOREHOLE

Unstabilized water level measured at
1.5 m below ground surface; borehole
was open upon completion of drilling.

50 mm dia. monitoring well installed.
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300mm  TOPSOIL

FILL, silty sand, trace clay, trace gravel,
trace rootlets, loose, dark brown, moist

SANDY SILT to SILT AND SAND, trace
gravel, trace clay, dilatant, compact to
dense, brown, wet

...loose

...sand, some silt, compact

END OF BOREHOLE

Unstabilized water level measured at
3.9 m below ground surface; borehole
caved to 4.0 m below ground surface
upon completion of drilling.
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280mm  TOPSOIL

FILL, silty sand, trace clay, trace gravel,
trace organics, loose, dark brown, moist

SAND AND GRAVEL, trace silt,
compact, brown, moist

SANDY SILT to SILT AND SAND, trace
clay, trace gravel, dilatant, compact to
dense, wet

SAND, trace to some silt, trace clay,
trace gravel, loose to compact, brown,
wet

END OF BOREHOLE

Unstabilized water level measured at
4.0 m below ground surface; borehole
caved to 4.3 m below ground surface
upon completion of drilling.
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280mm  TOPSOIL

FILL, silty sand, trace clay, trace gravel,
trace rootlets, loose, dark brown, moist

SAND, trace to some gravel, trace to
some silt, compact, brown, moist

SANDY SILT to SILT AND SAND, trace
gravel, trace clay, dilatant, loose to
compact, brown, wet

END OF BOREHOLE

Unstabilized water level measured at
3.0 m below ground surface; borehole
caved to 3.4 m below ground surface
upon completion of drilling.

1A

1B

2

3

4

5

6

7

spoon wet

292.5
0.3

292.0
0.8

290.5
2.3

286.2
6.6

U
ns

ta
bi

liz
ed

W
at

er
 L

ev
el

S
P

T
 'N

' V
al

ue

292.8

GRAIN SIZE
DISTRIBUTION (%)

(MIT)

G
ra

ph
ic

 L
og

T
yp

e

Description
     Unconfined

N
um

be
r

E
le

va
tio

n
 S

ca
le

(m
)

292

291

290

289

288

287

     Pocket Penetrometer
     Field Vane

SOIL PROFILE

GROUND SURFACE

SAMPLES

    Dynamic Cone
Moisture / Plasticity

10 20 30

PL LLMC

Plastic
Limit

Natural
Water Content

Liquid
Limit

H
ea

ds
pa

ce
V

ap
ou

r
(p

pm
)

Lab Data
and

Comments

In
st

ru
m

en
t

D
et

ai
ls

D
ep

th
 S

ca
le

 (
m

)

0

1

2

3

4

5

6

     Lab Vane

Undrained Shear Strength (kPa)

40 80 120 160

  Elev
Depth

(m)

SAGR SI   CL

Position : E: 590735, N: 4858314 (UTM 17T) Elevation Datum :  Geodetic

LOG OF BOREHOLE 9
Project No. : 1-16-0543-01

Date started : October 6, 2016

Sheet No. : 1  of  1

Originated by  :

Compiled by  :

Checked by  :

NB

AS

MMT

Drilling Method :  Solid stem augersRig type :  CME 55, track-mounted

Client : Shacca Caledon Homes Inc.

Project : 16114 Airport Road

Location : Caledon, Ontario

fi
le

: 
1-

16
-0

54
3-

01
 b

h 
lo

gs
.g

pj

Penetration Test Values
(Blows / 0.3m)

10 20 30 40



9

7

17

34

23

36

SS

SS

SS

SS

SS

SS

230mm  TOPSOIL

FILL, sandy silt, trace clay, trace gravel,
trace rootlets, trace organics, loose, dark
brown, moist

SAND, trace to some silt, trace gravel,
trace clay, compact, brown, moist

SANDY SILT to SILT AND SAND, trace
gravel, trace clay, dilatant, compact to
dense, brown, wet

END OF BOREHOLE

Unstabilized water level measured at
4.2 m below ground surface; borehole
caved to 4.3 m below ground surface
upon completion of drilling.
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300mm  TOPSOIL

FILL, sandy silt, trace clay, trace gravel,
trace rootlets, trace organics, loose to
compact, dark brown, damp to moist

SANDY SILT to SILT AND SAND, trace
gravel, trace clay, dilatant, compact to
dense, brown, moist

...silt layer, very moist

...wet below

END OF BOREHOLE

Unstabilized water level measured at
4.8 m below ground surface; borehole
caved to 4.9 m below ground surface
upon completion of drilling.
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WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Oct 26, 2016 3.6 291.3

150mm  TOPSOIL

FILL, sandy silt, trace clay, trace gravel,
trace rootlets, trace organics, compact,
dark brown, moist

SANDY SILT to SILT AND SAND, trace
clay, dilatant, compact, wet

CLAYEY SILT, some sand, trace gravel,
very stiff, brown, wet

SANDY SILT to SILT AND SAND, trace
clay, dilatant, dense, wet

END OF BOREHOLE

Unstabilized water level measured at
4.3 m below ground surface; borehole
was open upon completion of drilling.

50 mm dia. monitoring well installed.
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WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Oct 26, 2016 1.8 292.0

200mm  TOPSOIL

FILL, sandy silt, trace clay, trace gravel,
trace rootlets, trace organics, loose, dark
brown, moist

SAND, trace to some silt, trace clay,
trace gravel, compact, brown, wet

SANDY SILT to SILT AND SAND, trace
to some clay, dilatant, compact, wet

END OF BOREHOLE

Unstabilized water level measured at
3.4 m below ground surface; borehole
caved to 3.7 m below ground surface
upon completion of drilling.

50 mm dia. monitoring well installed.
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180mm  TOPSOIL

FILL, sandy silt, trace gravel, trace clay,
trace rootlets, trace organics, loose, dark
brown, damp

SANDY SILT, trace gravel, trace clay,
trace rootlets, compact, brown, damp

SILTY SAND, trace to some gravel,
trace clay, dense to very dense, brown,
moist

...gravelly

...wet, silt and sand, dilatant, compact

END OF BOREHOLE

Borehole was dry and caved to 5.8 m
below ground surface upon completion of
drilling.
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280mm  TOPSOIL

FILL, sandy silt, trace clay, trace gravel,
trace rootlets, trace organics, loose, dark
brown, damp to moist

SAND, some silt to silty, trace clay,
trace gravel, compact to dense, brown,
moist

...some gravel

...wet, silt layer, grey

END OF BOREHOLE

Unstabilized water level measured at
5.1 m below ground surface; borehole
caved to 5.2 m below ground surface
upon completion of drilling.

1A

1B

2

3

4

5

6

7
spoon wet

294.8
0.3

293.6
1.5

288.5
6.6

U
ns

ta
bi

liz
ed

W
at

er
 L

ev
el

S
P

T
 'N

' V
al

ue

295.1

GRAIN SIZE
DISTRIBUTION (%)

(MIT)

G
ra

ph
ic

 L
og

T
yp

e

Description
     Unconfined

N
um

be
r

E
le

va
tio

n
 S

ca
le

(m
)

295

294

293

292

291

290

289

     Pocket Penetrometer
     Field Vane

SOIL PROFILE

GROUND SURFACE

SAMPLES

    Dynamic Cone
Moisture / Plasticity

10 20 30

PL LLMC

Plastic
Limit

Natural
Water Content

Liquid
Limit

H
ea

ds
pa

ce
V

ap
ou

r
(p

pm
)

Lab Data
and

Comments

In
st

ru
m

en
t

D
et

ai
ls

D
ep

th
 S

ca
le

 (
m

)

0

1

2

3

4

5

6

     Lab Vane

Undrained Shear Strength (kPa)

40 80 120 160

  Elev
Depth

(m)

SAGR SI   CL

Position : E: 590695, N: 4858251 (UTM 17T) Elevation Datum :  Geodetic

LOG OF BOREHOLE 17
Project No. : 1-16-0543-01

Date started : October 7, 2016

Sheet No. : 1  of  1

Originated by  :

Compiled by  :

Checked by  :

NB

AS

MMT

Drilling Method :  Solid stem augersRig type :  CME 55, track-mounted

Client : Shacca Caledon Homes Inc.

Project : 16114 Airport Road

Location : Caledon, Ontario

fi
le

: 
1-

16
-0

54
3-

01
 b

h 
lo

gs
.g

pj

Penetration Test Values
(Blows / 0.3m)

10 20 30 40



5

16

22

52

39

31

SS

SS

SS

SS

SS

SS

WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Oct 26, 2016 2.1 290.7

200mm  TOPSOIL

FILL, silty sand, trace clay, trace gravel,
trace rootlets, loose, dark brown, moist

SANDY SILT to SILT AND SAND, trace
gravel, trace clay, dilatant, compact to
very dense, brown, wet

...silt, some sand, grey, dilatant

Augered without sampling

END OF BOREHOLE

Unstabilized water level measured at
2.4 m below ground surface; borehole
caved to 2.7 m below ground surface
upon completion of drilling.

50 mm dia. monitoring well installed.
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WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Oct 26, 2016 3.7 289.9

180mm  TOPSOIL

FILL, silty sand, trace clay, trace gravel,
trace rootlets, very loose, dark brown,
moist

SAND, trace to some silt, trace clay,
trace gravel, compact, brown, damp to
moist

SANDY SILT to SILT AND SAND, trace
gravel, trace clay, dilatant, compact to
dense, brown, wet

...dilatant below

Augered without sampling.

END OF BOREHOLE

Unstabilized water level measured at
5.0 m below ground surface; borehole
caved to 5.2 m below ground surface
upon completion of drilling.

50 mm dia. monitoring well installed.
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WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Oct 26, 2016 4.4 290.3

380mm  TOPSOIL

FILL, sandy silt, trace clay, trace gravel,
trace rootlets, trace organics, loose to
compact, dark brown, damp to moist

SANDY SILT to SILT AND SAND, trace
gravel, trace clay, dilatant, loose to
dense, brown, moist

SAND, trace to some silt, trace clay,
trace gravel, dense, brown, wet

END OF BOREHOLE

Unstabilized water level measured at
4.5 m below ground surface; borehole
was open upon completion of drilling.

50 mm dia. monitoring well installed.

1A

1B

2

3

4

5

6

SS2 Analysis:
M&I

294.3
0.4

293.2
1.5

290.1
4.6

289.7
5.0

U
ns

ta
bi

liz
ed

W
at

er
 L

ev
el

S
P

T
 'N

' V
al

ue

294.7

GRAIN SIZE
DISTRIBUTION (%)

(MIT)

G
ra

ph
ic

 L
og

T
yp

e

Description
     Unconfined

N
um

be
r

E
le

va
tio

n
 S

ca
le

(m
)

294

293

292

291

290

     Pocket Penetrometer
     Field Vane

SOIL PROFILE

GROUND SURFACE

SAMPLES

    Dynamic Cone
Moisture / Plasticity

10 20 30

PL LLMC

Plastic
Limit

Natural
Water Content

Liquid
Limit

H
ea

ds
pa

ce
V

ap
ou

r
(p

pm
)

Lab Data
and

Comments

In
st

ru
m

en
t

D
et

ai
ls

D
ep

th
 S

ca
le

 (
m

)

0

1

2

3

4

5

     Lab Vane

Undrained Shear Strength (kPa)

40 80 120 160

  Elev
Depth

(m)

SAGR SI   CL

Position : E: 590683, N: 4858293 (UTM 17T) Elevation Datum :  Geodetic

LOG OF BOREHOLE 20
Project No. : 1-16-0543-01

Date started : October 7, 2016

Sheet No. : 1  of  1

Originated by  :

Compiled by  :

Checked by  :

NB

AS

MMT

Drilling Method :  Solid stem augersRig type :  CME 55, track-mounted

Client : Shacca Caledon Homes Inc.

Project : 16114 Airport Road

Location : Caledon, Ontario

fi
le

: 
1-

16
-0

54
3-

01
 b

h 
lo

gs
.g

pj

Penetration Test Values
(Blows / 0.3m)

10 20 30 40



5

29

18

51

59

9

16

SS

SS

SS

SS

SS

SS

SS

250mm  TOPSOIL

FILL, silty sand, trace clay, trace gravel,
trace rootlets, loose, dark brown, moist

SAND, some silt, trace gravel, compact,
brown, moist

SANDY SILT to SILT AND SAND, trace
gravel, trace clay, dilatant, compact to
very dense, brown, wet

...silty sand, loose

SAND, trace to some silt, compact,
brown, wet

END OF BOREHOLE

Unstabilized water level measured at
3.3 m below ground surface; borehole
caved to 3.4 m below ground surface
upon completion of drilling.
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WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Oct 26, 2016 3.9 290.0

200mm  TOPSOIL

FILL, sandy silt, trace clay, trace gravel,
trace rootlets, trace organics, dark brown,
damp to moist

SAND, trace to some silt, trace clay,
trace gravel, compact, brown, moist

SANDY SILT to SILT AND SAND, trace
gravel, trace clay, dilatant, compact,
brown, wet

...very dense

END OF BOREHOLE

Unstabilized water level measured at
4.5 m below ground surface; borehole
was open upon completion of drilling.

50 mm dia. monitoring well installed.
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WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Oct 9, 2019 3.5 291.0

1A

1B

2A

2B

3

4

5

DP1A Analysis:
M&I, DUP1

DP3 Analysis:
BTEX, PHC, DUP2

PID: 0

PID: 0.1

PID: 0

PID: 0

PID: 0.1

PID: 0

PID: 0

50mm  TOPSOIL

SILTY SAND to SAND, loose to
compact, brown, moist

...some gravel

SILT, trace sand, dense, brown, wet

SILTY SAND, very dense, brown, wet

END OF BOREHOLE

Unstabilized water level measured at
4.6 m below ground surface; borehole
caved to 5.3 m below ground surface
upon completion of drilling.

50 mm dia. monitoring well installed.
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WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Oct 9, 2019 2.7 290.1

1A

1B

2A

2B

3A

3B

4A

4B

DP1A Analysis:
M&I, .pH

DP3A Analysis:
BTEX, PHC

PID: 0.1

PID: 0

PID: 0.1

PID: 0

PID: 0.1

PID: 0.1

PID: 0

PID: 0.1

100mm  TOPSOIL

SILTY SAND to SAND, some gravel,
compact, brown, moist

...trace gravel

...wet

...dense

SILT, trace sand, dense, brown, wet

END OF BOREHOLE

Unstabilized water level measured at
4.0 m below ground surface; borehole
caved to 4.6 m below ground surface
upon completion of drilling.

50 mm dia. monitoring well installed.
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WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Oct 9, 2019 2.9 288.8

1A

1B

2A

2B

3A

3B

4A

4B

DP1A Analysis:
M&I

DP2B Analysis:
BTEX, PHC

DP4B Analysis:
.pH, DUP1

PID: 0

PID: 0

PID: 0.1

PID: 0.1

PID: 0.1

PID: 0

PID: 0

PID: 0

220mm  TOPSOIL

SILTY SAND to SAND, some silt, loose
to compact, brown, moist

...wet

...dense

END OF BOREHOLE

Unstabilized water level measured at
4.9 m below ground surface; borehole
caved to 5.3 m below ground surface
upon completion of drilling.

50 mm dia. monitoring well installed.
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WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Oct 9, 2019 3.4 289.6
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1B

2

3

4
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6

7

DP1A Analysis:
BTEX, PHC, DUP1

DP4 Analysis:
BTEX, PHC

PID: 4.1

PID: 1.6

PID: 1.1

PID: 0.4

PID: 0.4

PID: 0.1

PID: 0.1

PID: 0.1

SILTY SAND to SAND, compact, brown,
moist

...trace gravel, dense, wet

...layer of gravel

SILT, some sand, dense, grey, wet

END OF BOREHOLE

Unstabilized water level measured at
3.4 m below ground surface; borehole
caved to 5.4 m below ground surface
upon completion of drilling.

50 mm dia. monitoring well installed.
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WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Oct 9, 2019 3.4 289.7

1A

1B

2A

2B

3A

3B

4A

4B

DP1A Analysis:
M&I

DP1B Analysis:
BTEX, PHC, .pH

DP3A Analysis:
BTEX, PHC

PID: 0.7

PID: 1.3

PID: 0.8

PID: 0.9

PID: 1

PID: 0.4

PID: 0.3

PID: 0.1

SILTY SAND to SAND, compact, brown,
moist

...trace gravel

...gravelly, wet, dense, greyish brown

...compact

END OF BOREHOLE

Unstabilized water level measured at
3.8 m below ground surface; borehole
caved to 5.2 m below ground surface
upon completion of drilling.

50 mm dia. monitoring well installed.

287.3
5.8

U
ns

ta
bi

liz
ed

W
at

er
 L

ev
el

293.1

GRAIN SIZE
DISTRIBUTION (%)

(MIT)

T
yp

e

     Unconfined

N
um

be
r

E
le

va
tio

n
 S

ca
le

(m
)

293

292

291

290

289

288

     Pocket Penetrometer
     Field Vane

SOIL PROFILE

GROUND SURFACE

SAMPLES

    Dynamic Cone

Lab Data
and

CommentsPlastic
Limit

Natural
Water Content

Liquid
Limit

H
ea

ds
pa

ce
V

ap
ou

r
(p

pm
)

D
ep

th
 S

ca
le

 (
m

)

0

1

2

3

4

5

     Lab Vane

Undrained Shear Strength (kPa)

40 80 120 160

In
st

ru
m

en
t

D
et

ai
ls

Moisture / Plasticity

10 20 30

PL LLMC
Description  Elev

Depth
(m)

G
ra

ph
ic

 L
og

S
P

T
 'N

' V
al

ue

SAGR SI   CL

Position : E: 590715, N: 4858185 (UTM 17T) Elevation Datum :  Geodetic

Originated by  :

Compiled by  :

Checked by  :

BR

JW

MS

Drilling Method :  Direct pushRig type :  Geoprobe, track-mounted

Client : Shacca Caledon Holdings

Project : 16114 Airport Road

Location : Caledon, Ontario

LOG OF BOREHOLE 5-19
Project No. : 1-16-0543

Date started : October 1, 2019

Sheet No. : 1  of  1

fi
le

: 
1-

16
-0

54
3 

bh
 lo

gs
.g

pj

Penetration Test Values
(Blows / 0.3m)

10 20 30 40



DP

DP

DP

DP

DP

DP

DP

DP

WATER LEVEL READINGS
Date Water Depth (m) Elevation (m)

Oct 9, 2019 3.8 289.7

1A

1B

2A

2B

3A

3B

4A

4B

DP2A Analysis:
BTEX, PHC

DP2B Analysis:
BTEX, PHC

DP3A Analysis:
.pH, DUP2

PID: 0.4

PID: 0.4

PID: 1.3

PID: 0.4

PID: 0.2

PID: 0.3

PID: 0

PID: 0.1

200mm  TOPSOIL

SILTY SAND to SAND, loose, brown,
moist

...compact

...wet

...dense

...gravelly

...compact

END OF BOREHOLE

Unstabilized water level measured at
3.0 m below ground surface; borehole
caved to 5.2 m below ground surface
upon completion of drilling.

50 mm dia. monitoring well installed.
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CLIENT NAME: TERRAPROBE INC.
11 INDELL LANE
BRAMPTON, ON   L6T3Y3
(905) 796-2650

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

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

http://www.agatlabs.com
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Oct 18, 2016

VERSION*: 1

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

16T147653AGAT WORK ORDER:
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PROJECT: 1-16-0543-42

Laboratories (V1) Page 1 of 7

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

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.

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

Member of:

*NOTES

Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request
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O. Reg. 153(511) - Metals & Inorganics (Soil)

Antimony 7919413 <0.8 <0.8 NA < 0.8 105% 70% 130% 94% 80% 120% 94% 70% 130%

Arsenic 7919413 6 6 0.0% < 1 109% 70% 130% 99% 80% 120% 99% 70% 130%

Barium 7919413 97 102 5.0% < 2 99% 70% 130% 94% 80% 120% 85% 70% 130%

Beryllium 7919413 0.7 0.7 NA < 0.5 93% 70% 130% 99% 80% 120% 107% 70% 130%

Boron 7919413 10 11 NA < 5 76% 70% 130% 98% 80% 120% 106% 70% 130%

Boron (Hot Water Soluble) 7919397 0.30 0.29 NA < 0.10 105% 60% 140% 97% 70% 130% 96% 60% 140%

Cadmium 7919413 <0.5 <0.5 NA < 0.5 112% 70% 130% 100% 80% 120% 97% 70% 130%

Chromium 7919413 20 20 0.0% < 2 96% 70% 130% 100% 80% 120% 102% 70% 130%

Cobalt 7919413 12.3 12.0 2.5% < 0.5 98% 70% 130% 99% 80% 120% 97% 70% 130%

Copper 7919413 33 32 3.1% < 1 98% 70% 130% 100% 80% 120% 93% 70% 130%

Lead 7919413 12 11 8.7% < 1 106% 70% 130% 95% 80% 120% 94% 70% 130%

Molybdenum 7919413 <0.5 <0.5 NA < 0.5 107% 70% 130% 101% 80% 120% 104% 70% 130%

Nickel 7919413 26 26 0.0% < 1 101% 70% 130% 100% 80% 120% 100% 70% 130%

Selenium 7919413 <0.4 <0.4 NA < 0.4 105% 70% 130% 97% 80% 120% 98% 70% 130%

Silver 7919413 <0.2 <0.2 NA < 0.2 98% 70% 130% 104% 80% 120% 101% 70% 130%

Thallium 7919413 <0.4 <0.4 NA < 0.4 100% 70% 130% 98% 80% 120% 99% 70% 130%

Uranium 7919413 0.7 0.7 NA < 0.5 104% 70% 130% 97% 80% 120% 99% 70% 130%

Vanadium 7919413 26 26 0.0% < 1 92% 70% 130% 95% 80% 120% 102% 70% 130%

Zinc 7919413 63 62 1.6% < 5 102% 70% 130% 100% 80% 120% 100% 70% 130%

Chromium VI 7919402 <0.2 <0.2 NA < 0.2 94% 70% 130% 101% 80% 120% 106% 70% 130%

Cyanide 7918151 <0.040 <0.040 NA < 0.040 105% 70% 130% 107% 80% 120% 99% 70% 130%

Mercury 7919413 <0.10 <0.10 NA < 0.10 100% 70% 130% 84% 80% 120% 84% 70% 130%

Electrical Conductivity 7924575 0.231 0.231 0.0% < 0.005 99% 90% 110% NA NA

Sodium Adsorption Ratio 7918054 9.09 9.12 0.3% NA NA NA NA

pH, 2:1 CaCl2 Extraction 7919573 7919573 7.01 6.96 0.7% NA 101% 80% 120% NA NA

Comments: NA signifies Not Applicable.
Duplicate Qualifier: As the measured result approaches the RL, the uncertainty associated with the value increases dramatically, thus duplicate acceptance limits apply only 
where the average of the two duplicates is greater than five times the RL.
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O. Reg. 153(511) - PHCs F1 - F4 (Soil)

Benzene 7919397 < 0.02 < 0.02 NA < 0.02 82% 60% 130% 90% 60% 130% 85% 60% 130%

Toluene 7919397 < 0.08 < 0.08 NA < 0.08 82% 60% 130% 92% 60% 130% 91% 60% 130%

Ethylbenzene 7919397 < 0.05 < 0.05 NA < 0.05 80% 60% 130% 89% 60% 130% 90% 60% 130%

Xylene Mixture 7919397 < 0.05 < 0.05 NA < 0.05 80% 60% 130% 90% 60% 130% 92% 60% 130%

F1 (C6 to C10) 7919397 < 5 < 5 NA < 5 83% 60% 130% 96% 85% 115% 106% 70% 130%

F2 (C10 to C16) 7919413 < 10 < 10 NA < 10 105% 60% 130% 92% 80% 120% 71% 70% 130%

F3 (C16 to C34) 7919413 < 50 < 50 NA < 50 109% 60% 130% 89% 80% 120% 74% 70% 130%

F4 (C34 to C50) 7919413 < 50 < 50 NA < 50 87% 60% 130% 82% 80% 120% 84% 70% 130%

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).performed with this batch.
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Soil Analysis
Antimony MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Arsenic MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Barium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Beryllium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Boron MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Boron (Hot Water Soluble) MET-93-6104
EPA SW 846 6010C; MSA, Part 3, 
Ch.21

ICP/OES

Cadmium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Chromium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Cobalt MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Copper MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Lead MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Molybdenum MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Nickel MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Selenium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Silver MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Thallium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Uranium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Vanadium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Zinc MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Chromium VI INOR-93-6029 SM 3500 B; MSA Part 3, Ch. 25 SPECTROPHOTOMETER

Cyanide INOR-93-6052
MOE CN-3015 & E 3009 A;SM 4500 
CN

TECHNICON AUTO ANALYZER

Mercury MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Electrical Conductivity INOR-93-6036 McKeague 4.12, SM 2510 B EC METER

Sodium Adsorption Ratio INOR-93-6007
McKeague 4.12 & 3.26 & EPA 
SW-846 6010B

ICP/OES

pH, 2:1 CaCl2 Extraction INOR-93-6031 MSA part 3 & SM 4500-H+ B PH METER

pH, 2:1 CaCl2 Extraction INOR-93-6031 MSA part 3 & SM 4500-H+ B pH METER

Trace Organics Analysis
Benzene VOL-91-5009 EPA SW-846 5035 & 8260 P & T GC/MS

Toluene VOL-91-5009 EPA SW-846 5035 & 8260 P & T GC/MS

Ethylbenzene VOL-91-5009 EPA SW-846 5035 & 8260 P & T GC/MS

Xylene Mixture VOL-91-5009 EPA SW-846 5035 & 8260 P & T GC/MS

F1 (C6 to C10) VOL-91-5009 CCME Tier 1 Method P & T GC/FID

F1 (C6 to C10) minus BTEX VOL-91-5009 CCME Tier 1 Method P & T GC/FID

F2 (C10 to C16) VOL-91-5009
CCME Tier 1 Method, EPA SW846 
8015

GC / FID

F3 (C16 to C34) VOL-91-5009
CCME Tier 1 Method, EPA SW846 
8015

GC / FID

F4 (C34 to C50) VOL-91-5009
CCME Tier 1 Method, EPA SW846 
8015

GC / FID

Gravimetric Heavy Hydrocarbons VOL-91-5009 CCME Tier 1 Method BALANCE

Moisture Content VOL-91-5009 CCME Tier 1 Method BALANCE

Terphenyl VOL-91-5009 GC/FID

Results relate only to the items tested and to all the items tested
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(905) 796-2650
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Navdeep Kaur Kansera, Senior Lab TechnicianTRACE ORGANICS REVIEWED BY:

DATE REPORTED:
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VERSION*: 1

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

19T526805AGAT WORK ORDER:

ATTENTION TO: Jessie Wu

PROJECT: 1-16-0543-42.2

Laboratories (V1) Page 1 of 5

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

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:

*NOTES

Results relate only to the items tested. Results apply to samples as received.
All reportable information as specified by ISO 17025:2017 is available from AGAT Laboratories upon request
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O. Reg. 153(511) - PHCs F1 - F4 (Soil) 

Benzene 588168 588168 < 0.02 < 0.02 NA < 0.02 101% 60% 130% 75% 60% 130% 75% 60% 130%

Toluene 588168 588168 < 0.05 < 0.05 NA < 0.05 96% 60% 130% 81% 60% 130% 76% 60% 130%

Ethylbenzene 588168 588168 < 0.05 < 0.05 NA < 0.05 99% 60% 130% 90% 60% 130% 74% 60% 130%

Xylene Mixture 588168 588168 < 0.05 < 0.05 NA < 0.05 107% 60% 130% 97% 60% 130% 88% 60% 130%

F1 (C6 to C10) 588168 588168 < 5 < 5 NA < 5 75% 60% 130% 96% 85% 115% 95% 70% 130%

F2 (C10 to C16) 580697 < 10 < 10 NA < 10 83% 60% 130% 90% 80% 120% 74% 70% 130%

F3 (C16 to C34) 580697 < 50 < 50 NA < 50 85% 60% 130% 97% 80% 120% 80% 70% 130%

F4 (C34 to C50) 580697 < 50 < 50 NA < 50 95% 60% 130% 107% 80% 120% 98% 70% 130%

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: SAMPLED BY:

AGAT WORK ORDER: 19T526805

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Jessie Wu

CLIENT NAME: TERRAPROBE INC.

PROJECT: 1-16-0543-42.2

Trace Organics Analysis

UpperLower
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LimitsBatchPARAMETER Sample
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Dup #2

UpperLower
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Limits

UpperLower
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MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Oct 09, 2019 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 3 of 5

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.



Trace Organics Analysis
Benzene VOL-91-5009 EPA SW-846 5035 & 8260D P&T GC/MS

Toluene VOL-91-5009 EPA SW-846 5035 & 8260D P&T GC/MS

Ethylbenzene VOL-91-5009 EPA SW-846 5035 & 8260D P&T GC/MS

Xylene Mixture VOL-91-5009 EPA SW-846 5035 & 8260D P&T GC/MS

F1 (C6 to C10) VOL-91-5009 CCME Tier 1 Method P&T GC/FID

F1 (C6 to C10) minus BTEX VOL-91-5009 CCME Tier 1 Method P&T GC/FID

F2 (C10 to C16) VOL-91-5009 CCME Tier 1 Method GC/FID

F3 (C16 to C34) VOL-91-5009 CCME Tier 1 Method GC/FID

F4 (C34 to C50) VOL-91-5009 CCME Tier 1 Method GC/FID

Gravimetric Heavy Hydrocarbons VOL-91-5009 CCME Tier 1 Method BALANCE

Moisture Content VOL-91-5009 CCME Tier 1 Method BALANCE

Terphenyl VOL-91-5009 GC/FID

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19T526805

Method Summary

ATTENTION TO: Jessie Wu

CLIENT NAME: TERRAPROBE INC.

PROJECT: 1-16-0543-42.2

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 4 of 5
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CLIENT NAME: TERRAPROBE INC.
11 INDELL LANE
BRAMPTON, ON   L6T3Y3
(905) 796-2650

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

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

http://www.agatlabs.com

Nivine Basily, Inorganics Report WriterSOIL ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 5

Oct 16, 2019

VERSION*: 2

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

19T528822AGAT WORK ORDER:

ATTENTION TO: Jessie Wu

PROJECT: 1-16-0543-42.2

Laboratories (V2) Page 1 of 5

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

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:

VERSION 2:Revised report issued October 17, 2019.

*NOTES

Results relate only to the items tested. Results apply to samples as received.
All reportable information as specified by ISO 17025:2017 is available from AGAT Laboratories upon request
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O. Reg. 153(511) - ORPs (Soil)

pH, 2:1 CaCl2 Extraction 608229 11.4 11.4 0.3% NA 100% 90% 110%

Comments: NA signifies Not Applicable.
pH duplicates QA acceptance criteria was met relative as stated in Table 5-15 of Analytical Protocol document.

Certified By:

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19T528822

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Jessie Wu

CLIENT NAME: TERRAPROBE INC.

PROJECT: 1-16-0543-42.2

Soil Analysis

UpperLower

Acceptable
LimitsBatchPARAMETER Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Oct 16, 2019 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 (V2) Page 3 of 5

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.



Soil Analysis
pH, 2:1 CaCl2 Extraction INOR-93-6031 MSA part 3 & SM 4500-H+ B pH METER

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19T528822

Method Summary

ATTENTION TO: Jessie Wu

CLIENT NAME: TERRAPROBE INC.

PROJECT: 1-16-0543-42.2

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 (V2) Page 4 of 5
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CLIENT NAME: TERRAPROBE INC.
11 INDELL LANE
BRAMPTON, ON   L6T3Y3
(905) 796-2650

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

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

http://www.agatlabs.com

Nivine Basily, Inorganics Report WriterSOIL ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 5

Oct 16, 2019

VERSION*: 2

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

19T528815AGAT WORK ORDER:

ATTENTION TO: Jessie Wu

PROJECT: 1-16-0543-42.1

Laboratories (V2) Page 1 of 5

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

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:

VERSION 2:Revised report issued October 17, 2019.

*NOTES

Results relate only to the items tested. Results apply to samples as received.
All reportable information as specified by ISO 17025:2017 is available from AGAT Laboratories upon request
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O. Reg. 153(511) - ORPs (Soil)

pH, 2:1 CaCl2 Extraction 608229 11.4 11.4 0.3% NA 100% 90% 110%

Comments: NA signifies Not Applicable.
pH duplicates QA acceptance criteria was met relative as stated in Table 5-15 of Analytical Protocol document.

Certified By:

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19T528815

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Jessie Wu

CLIENT NAME: TERRAPROBE INC.

PROJECT: 1-16-0543-42.1

Soil Analysis

UpperLower

Acceptable
LimitsBatchPARAMETER Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Oct 16, 2019 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 (V2) Page 3 of 5

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.



Soil Analysis
pH, 2:1 CaCl2 Extraction INOR-93-6031 MSA part 3 & SM 4500-H+ B pH METER

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19T528815

Method Summary

ATTENTION TO: Jessie Wu

CLIENT NAME: TERRAPROBE INC.

PROJECT: 1-16-0543-42.1

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 (V2) Page 4 of 5
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CLIENT NAME: TERRAPROBE INC.
11 INDELL LANE
BRAMPTON, ON   L6T3Y3
(905) 796-2650

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

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

http://www.agatlabs.com

Amanjot Bhela, Inorganic SupervisorSOIL ANALYSIS REVIEWED BY:

Oksana Gushyla, Trace Organics Lab SupervisorTRACE ORGANICS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 7

Oct 08, 2019

VERSION*: 1

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

19T526103AGAT WORK ORDER:

ATTENTION TO: Jessie Wu

PROJECT: 1-16-0543-42.1

Laboratories (V1) Page 1 of 7

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

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:

*NOTES

Results relate only to the items tested. Results apply to samples as received.
All reportable information as specified by ISO 17025:2017 is available from AGAT Laboratories upon request
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O. Reg. 153(511) - Metals & Inorganics (Soil)

Antimony 579757 <0.8 <0.8 NA < 0.8 97% 70% 130% 94% 80% 120% 92% 70% 130%

Arsenic 579757 2 2 NA < 1 104% 70% 130% 99% 80% 120% 106% 70% 130%

Barium 579757 18 18 0.0% < 2 99% 70% 130% 97% 80% 120% 105% 70% 130%

Beryllium 579757 <0.5 <0.5 NA < 0.5 85% 70% 130% 111% 80% 120% 114% 70% 130%

Boron 579757 5 <5 NA < 5 71% 70% 130% 110% 80% 120% 106% 70% 130%

Boron (Hot Water Soluble) 584025 584025 0.16 0.16 NA < 0.10 105% 60% 140% 102% 70% 130% 99% 60% 140%

Cadmium 579757 <0.5 <0.5 NA < 0.5 106% 70% 130% 103% 80% 120% 106% 70% 130%

Chromium 579757 7 7 NA < 2 91% 70% 130% 106% 80% 120% 107% 70% 130%

Cobalt 579757 2.5 2.5 0.0% < 0.5 89% 70% 130% 103% 80% 120% 103% 70% 130%

Copper 579757 8 8 0.0% < 1 87% 70% 130% 102% 80% 120% 97% 70% 130%

Lead 579757 10 10 0.0% < 1 99% 70% 130% 98% 80% 120% 96% 70% 130%

Molybdenum 579757 <0.5 <0.5 NA < 0.5 103% 70% 130% 104% 80% 120% 107% 70% 130%

Nickel 579757 5 6 18.2% < 1 92% 70% 130% 104% 80% 120% 101% 70% 130%

Selenium 579757 <0.4 <0.4 NA < 0.4 100% 70% 130% 98% 80% 120% 107% 70% 130%

Silver 579757 <0.2 <0.2 NA < 0.2 104% 70% 130% 100% 80% 120% 96% 70% 130%

Thallium 579757 <0.4 <0.4 NA < 0.4 89% 70% 130% 99% 80% 120% 99% 70% 130%

Uranium 579757 <0.5 <0.5 NA < 0.5 97% 70% 130% 97% 80% 120% 102% 70% 130%

Vanadium 579757 12 12 0.0% < 1 93% 70% 130% 103% 80% 120% 107% 70% 130%

Zinc 579757 46 45 2.2% < 5 94% 70% 130% 100% 80% 120% 108% 70% 130%

Chromium, Hexavalent 584482 < 0.2 < 0.2 NA < 0.2 98% 80% 120% 86% 70% 130% 75% 70% 130%

Cyanide 583091 <0.040 <0.040 NA < 0.040 103% 70% 130% 94% 80% 120% 100% 70% 130%

Mercury 579757 <0.10 <0.10 NA < 0.10 102% 70% 130% 105% 80% 120% 106% 70% 130%

pH, 2:1 CaCl2 Extraction 584482 7.50 7.53 0.4% NA 100% 80% 120% NA NA

Comments: NA signifies Not Applicable.
Duplicate Qualifier: As the measured result approaches the RL, the uncertainty associated with the value increases dramatically, thus duplicate acceptance limits apply only 
where the average of the two duplicates is greater than five times the RL
pH duplicates QA acceptance criteria was met relative as stated in Table 5-15 of Analytical Protocol document.

Certified By:

Results relate only to the items tested. Results apply to samples as received.
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O. Reg. 153(511) - PHCs F1 - F4 (Soil) 

Benzene 587510 < 0.02 < 0.02 NA < 0.02 98% 60% 130% 77% 60% 130% 71% 60% 130%

Toluene 587510 < 0.05 < 0.05 NA < 0.05 92% 60% 130% 74% 60% 130% 86% 60% 130%

Ethylbenzene 587510 < 0.05 < 0.05 NA < 0.05 95% 60% 130% 71% 60% 130% 91% 60% 130%

Xylene Mixture 587510 < 0.05 < 0.05 NA < 0.05 104% 60% 130% 86% 60% 130% 98% 60% 130%

F1 (C6 to C10) 587510 < 5 < 5 NA < 5 89% 60% 130% 108% 85% 115% 107% 70% 130%

F2 (C10 to C16) 569843 < 10 < 10 NA < 10 102% 60% 130% 89% 80% 120% 77% 70% 130%

F3 (C16 to C34) 569843 < 50 < 50 NA < 50 104% 60% 130% 104% 80% 120% 80% 70% 130%

F4 (C34 to C50) 569843 < 50 < 50 NA < 50 110% 60% 130% 96% 80% 120% 107% 70% 130%

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: SAMPLED BY:

AGAT WORK ORDER: 19T526103

Dup #1 RPD
Measured

Value
Recovery Recovery
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ATTENTION TO: Jessie Wu
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Soil Analysis
Antimony MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Arsenic MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Barium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Beryllium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Boron MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Boron (Hot Water Soluble) MET-93-6104
EPA SW 846 6010C; MSA, Part 3, 
Ch.21

ICP/OES

Cadmium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Chromium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Cobalt MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Copper MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Lead MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Molybdenum MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Nickel MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Selenium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Silver MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Thallium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Uranium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Vanadium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Zinc MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Chromium, Hexavalent INOR-93-6068
SW 846 Method 3060A; Method 
7196A

SPECTROPHOTOMETER

Cyanide INOR-93-6052
MOE CN-3015 & E 3009 A;SM 4500 
CN

TECHNICON AUTO ANALYZER

Mercury MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

pH, 2:1 CaCl2 Extraction INOR-93-6031 MSA part 3 & SM 4500-H+ B PH METER

Trace Organics Analysis
Benzene VOL-91-5009 EPA SW-846 5035 & 8260D P&T GC/MS

Toluene VOL-91-5009 EPA SW-846 5035 & 8260D P&T GC/MS

Ethylbenzene VOL-91-5009 EPA SW-846 5035 & 8260D P&T GC/MS

Xylene Mixture VOL-91-5009 EPA SW-846 5035 & 8260D P&T GC/MS

F1 (C6 to C10) VOL-91-5009 CCME Tier 1 Method P&T GC/FID

F1 (C6 to C10) minus BTEX VOL-91-5009 CCME Tier 1 Method P&T GC/FID

F2 (C10 to C16) VOL-91-5009 CCME Tier 1 Method GC/FID

F3 (C16 to C34) VOL-91-5009 CCME Tier 1 Method GC/FID

F4 (C34 to C50) VOL-91-5009 CCME Tier 1 Method GC/FID

Gravimetric Heavy Hydrocarbons VOL-91-5009 CCME Tier 1 Method BALANCE

Moisture Content VOL-91-5009 CCME Tier 1 Method BALANCE

Terphenyl VOL-91-5009 GC/FID

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19T526103

Method Summary

ATTENTION TO: Jessie Wu

CLIENT NAME: TERRAPROBE INC.

PROJECT: 1-16-0543-42.1

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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CLIENT NAME: TERRAPROBE INC.
11 INDELL LANE
BRAMPTON, ON   L6T3Y3
(905) 796-2650

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:

DATE REPORTED:

PAGES (INCLUDING COVER): 4

Oct 31, 2016

VERSION*: 1

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

16T152848AGAT WORK ORDER:

ATTENTION TO: Muhammad Shahid

PROJECT: 1-16-0543-42

Laboratories (V1) Page 1 of 4

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

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:

*NOTES

Results relate only to the items tested. Results apply to samples as received.
All reportable information as specified by ISO 17025:2017 is available from AGAT Laboratories upon request



M
W

1
9

M
W

6
M

W
2

2
D

U
P

S
A

M
P

L
E

 D
E

S
C

R
IP

T
IO

N
:

W
a

te
r

W
a

te
r

W
a

te
r

W
a

te
r

S
A

M
P

L
E

 T
Y

P
E

:

2
01

6-
1

0
-2

6
2

01
6-

1
0

-2
6

2
01

6-
1

0
-2

6
2

01
6-

1
0

-2
6

D
A

T
E

 S
A

M
P

L
E

D
:

7
95

70
8

4
7

95
71

0
8

7
95

71
1

3
7

95
71

2
3

G
 / 

S
R

D
L

U
n

it
P

a
ra

m
et

e
r

<
0

.2
0

<
0

.2
0

<
0

.2
0

<
0

.2
0

B
e

nz
en

e
0

.2
0

0
.5

µ
g/

L

<
0

.2
0

<
0

.2
0

<
0

.2
0

<
0

.2
0

T
ol

ue
n

e
0

.2
0

0
.8

µ
g/

L

<
0

.1
0

<
0

.1
0

<
0

.1
0

<
0

.1
0

E
th

yl
b

en
ze

ne
0

.1
0

0
.5

µ
g/

L

<
0

.2
0

<
0

.2
0

<
0

.2
0

<
0

.2
0

X
yl

en
e

 M
ix

tu
re

0
.2

0
7

2
µ

g/
L

<
2

5
<

2
5

<
2

5
<

2
5

F
1 

(C
6

-C
1

0)
2

5
4

20
µ

g/
L

<
2

5
<

2
5

<
2

5
<

2
5

F
1 

(C
6

 to
 C

1
0)

 m
in

u
s 

B
T

E
X

2
5

4
20

µ
g/

L

<
1

00
<

1
00

<
1

00
<

1
00

F
2 

(C
1

0 
to

 C
16

)
1

00
1

50
µ

g/
L

<
1

00
<

1
00

<
1

00
<

1
00

F
3 

(C
1

6 
to

 C
34

) 
1

00
5

00
µ

g/
L

<
1

00
<

1
00

<
1

00
<

1
00

F
4 

(C
3

4 
to

 C
50

)
1

00
5

00
µ

g/
L

N
A

N
A

N
A

N
A

G
ra

vi
m

et
ric

 H
e

av
y 

H
yd

ro
ca

rb
o

ns
5

00
5

00
µ

g/
L

A
cc

ep
ta

b
le

 L
im

it
s

U
n

it
S

u
rr

o
g

at
e

1
08

1
16

9
8

1
05

T
er

ph
en

yl
%

6
0-

1
40

C
o

m
m

en
ts

:
R

D
L

 -
 R

e
po

rt
ed

 D
e

te
ct

io
n

 L
im

it;
   

  G
 /

 S
 -

 G
u

id
el

in
e 

/ 
S

ta
n

da
rd

: R
ef

e
rs

 to
 T

ab
le

 1
: 

F
u

ll 
D

e
pt

h
 B

ac
kg

ro
u

nd
 S

ite
 C

on
d

iti
o

n 
S

ta
nd

ar
ds

 -
 G

ro
un

d 
W

a
te

r 
- 

A
ll 

T
yp

e
s 

of
 P

ro
pe

rt
y 

U
se

s
G

u
id

el
in

e 
va

lu
es

 a
re

 fo
r 

g
e

ne
ra

l r
ef

e
re

n
ce

 o
n

ly
. 

T
he

 g
u

id
el

in
es

 p
ro

vi
d

ed
 m

a
y 

or
 m

a
y 

no
t 

be
 r

el
ev

a
n

t f
or

 t
h

e 
in

te
n

de
d

 u
se

. R
ef

e
r 

di
re

ct
ly

 to
 th

e
 a

pp
lic

a
bl

e 
st

a
nd

ar
d

 f
or

 r
e

gu
la

to
ry

 in
te

rp
re

ta
tio

n
.

7
95

70
8

4-
7

95
7

12
3

T
he

 C
6

-C
10

 fr
a

ct
io

n
 is

 c
a

lc
u

la
te

d
 u

si
ng

 T
o

lu
e

ne
 r

es
p

o
ns

e
 fa

ct
o

r.
T

he
 C

1
0

 -
 C

16
, C

1
6 

- 
C

3
4

, a
nd

 C
3

4 
- 

C
50

 fr
a

ct
io

n
s 

a
re

 c
al

cu
la

te
d 

u
si

n
g

 th
e 

a
ve

ra
g

e 
re

sp
o

n
se

 f
a

ct
o

r 
fo

r 
n

-C
1

0
, n

-C
1

6
, a

nd
 n

C
34

.
G

ra
vi

m
et

ric
  H

ea
vy

 H
yd

ro
ca

rb
on

s 
ar

e 
no

t 
in

cl
u

de
d

 in
 t

he
 T

ot
al

 C
1

6 
- 

C
50

 a
n

d 
a

re
 o

nl
y 

de
te

rm
in

ed
 if

 th
e 

ch
ro

m
at

o
gr

a
m

 o
f t

h
e 

C
3

4
 -

 C
50

 H
yd

ro
ca

rb
o

n
s 

in
di

ca
te

d 
th

a
t h

yd
ro

ca
rb

o
ns

 >
C

5
0 

ar
e 

p
re

se
n

t.
T

he
 c

h
ro

m
at

o
gr

a
m

 h
a

s 
re

tu
rn

ed
 to

 b
a

se
lin

e
 b

y 
th

e
 r

et
e

nt
io

n
 ti

m
e 

o
f n

C
5

0
.

T
ot

a
l C

6-
C

50
 r

es
ul

ts
 a

re
 c

or
re

ct
e

d 
fo

r 
B

T
E

X
 c

on
tr

ib
ut

io
n

s.
T

hi
s 

m
e

th
o

d 
co

m
p

lie
s 

w
ith

 t
he

 R
e

fe
re

n
ce

 M
e

th
o

d
 fo

r 
th

e 
C

W
S

 P
H

C
 a

nd
 is

 v
a

lid
a

te
d

 fo
r 

u
se

 in
 th

e 
la

b
or

a
to

ry
.

n
C

6
 a

n
d 

n
C

1
0 

re
sp

on
se

 fa
ct

or
s 

a
re

 w
ith

in
 3

0
%

 o
f T

o
lu

en
e 

re
sp

on
se

 fa
ct

or
.

n
C

1
0,

 n
C

1
6 

a
nd

 n
C

34
 r

es
po

ns
e 

fa
ct

o
rs

 a
re

 w
ith

in
 1

0%
 o

f 
th

e
ir 

av
er

a
ge

.
C

50
 r

es
p

o
ns

e
 f

ac
to

r 
is

 w
ith

in
 7

0%
 o

f 
nC

10
 +

 n
C

1
6 

 n
C

34
 a

ve
ra

ge
.

L
in

ea
rit

y 
is

 w
ith

in
 1

5
%

.
E

xt
ra

ct
io

n 
a

nd
 h

o
ld

in
g 

tim
es

 w
er

e 
m

e
t f

o
r 

th
is

 s
a

m
p

le
.

F
ra

ct
io

ns
 1

-4
 a

re
 q

ua
nt

ifi
ed

 w
ith

 t
he

 c
on

tr
ib

ut
io

n
 o

f P
A

H
s.

  
U

nd
er

 O
n

ta
ri

o 
R

eg
ul

at
io

n
 1

5
3/

04
, 

re
su

lts
 a

re
 c

o
n

si
d

er
e

d
 v

al
id

 w
ith

ou
t d

e
te

rm
in

in
g

 th
e

 P
A

H
 c

o
n

tr
ib

u
tio

n 
if 

n
ot

 r
eq

ue
st

e
d 

b
y 

th
e 

cl
ie

nt
.

N
A

 =
 N

o
t A

p
p

lic
ab

le

R
e

su
lts

 r
e

la
te

 o
n

ly
 t

o
 th

e
 it

e
m

s 
te

st
ed

. 
R

es
u

lts
 a

p
pl

y 
to

 s
a

m
pl

e
s 

a
s 

re
ce

iv
ed

.

D
A

T
E

 R
E

C
E

IV
E

D
: 

20
16

-1
0-

26

C
er

ti
fi

c
at

e 
o

f 
A

n
al

ys
is

A
T

T
E

N
T

IO
N

 T
O

: 
M

u
h

a
m

m
a

d
 S

h
a

h
id

C
L

IE
N

T
 N

A
M

E
: 

T
E

R
R

A
P

R
O

B
E

 I
N

C
.

A
G

A
T

 W
O

R
K

 O
R

D
E

R
: 

1
6

T
1

52
84

8

D
A

T
E

 R
E

P
O

R
T

E
D

: 
20

16
-1

0-
31

P
R

O
J

E
C

T
: 

1-
1

6
-0

5
4

3
-4

2

O
. 

R
e

g
. 1

5
3(

51
1)

 -
 P

H
C

s 
F

1
 -

 F
4 

(W
a

te
r)

S
A

M
P

L
E

D
 B

Y
:

S
A

M
P

L
IN

G
 S

IT
E

:

58
35

 C
O

O
P

E
R

S
 A

V
E

N
U

E
M

IS
S

IS
S

A
U

G
A

, O
N

T
A

R
IO

C
A

N
A

D
A

 L
4Z

 1
Y

2
T

E
L 

(9
05

)7
12

-5
10

0
F

A
X

 (
9

05
)7

1
2-

51
22

ht
tp

://
w

w
w

.a
ga

tla
bs

.c
om

C
E

R
T

IF
IC

A
T

E
 O

F
 A

N
A

L
Y

S
IS

 (
V

1)

C
e

rt
if

ie
d

 B
y:

P
a

ge
 2

 o
f 4



O. Reg. 153(511) - PHCs F1 - F4 (Water)

Benzene 1513481 < 0.20 < 0.20 NA < 0.20 107% 50% 140% 84% 60% 130% 100% 50% 140%

Toluene 1513481 < 0.20 < 0.20 NA < 0.20 102% 50% 140% 83% 60% 130% 99% 50% 140%

Ethylbenzene 1513481 < 0.10 < 0.10 NA < 0.10 102% 50% 140% 81% 60% 130% 101% 50% 140%

Xylene Mixture 1513481 < 0.20 < 0.20 NA < 0.20 98% 50% 140% 80% 60% 130% 98% 50% 140%

F1 (C6-C10) 1513481 < 25 < 25 NA < 25 99% 60% 140% 101% 60% 140% 98% 60% 140%

F2 (C10 to C16) TW < 100 < 100 NA < 100 101% 60% 140% 64% 60% 140% 60% 60% 140%

F3 (C16 to C34) TW < 100 < 100 NA < 100 109% 60% 140% 90% 60% 140% 81% 60% 140%

F4 (C34 to C50) TW < 100 < 100 NA < 100 86% 60% 140% 104% 60% 140% 86% 60% 140%

Comments: Tap water analysis has been performed as QC sample testing for duplicate and matrix spike due to insufficient sample volume.
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).performed with 
this batch.

Certified By:

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 16T152848

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Muhammad Shahid

CLIENT NAME: TERRAPROBE INC.

PROJECT: 1-16-0543-42

Trace Organics Analysis

UpperLower

Acceptable
LimitsBatchPARAMETER Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Oct 31, 2016 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 3 of 4

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.



Trace Organics Analysis
Benzene VOL-91-5010 MOE PHC-E3421 (P&T)GC/FID

Toluene VOL-91-5010 MOE PHC-E3421 (P&T)GC/FID

Ethylbenzene VOL-91-5010 MOE PHC-E3421 (P&T)GC/FID

Xylene Mixture VOL-91-5010 MOE PHC-E3421 (P&T)GC/FID

F1 (C6-C10) VOL-91- 5010 MOE E3421 (P&T)GC/FID

F1 (C6 to C10) minus BTEX VOL-91-5010 MOE PHC-E3421 (P&T)GC/FID

F2 (C10 to C16) VOL-91-5010 MOE PHC-E3421 GC/FID

F3 (C16 to C34) VOL-91-5010 MOE PHC-E3421 GC/FID

F4 (C34 to C50) VOL-91-5010 MOE PHC-E3421 GC/FID

Gravimetric Heavy Hydrocarbons VOL-91-5010 MOE PHC-E3421 BALANCE

Terphenyl VOL-91-5010 GC/FID

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 16T152848

Method Summary

ATTENTION TO: Muhammad Shahid

CLIENT NAME: TERRAPROBE INC.

PROJECT: 1-16-0543-42

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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CLIENT NAME: TERRAPROBE INC.
11 INDELL LANE
BRAMPTON, ON   L6T3Y3
(905) 796-2650

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:

DATE REPORTED:

PAGES (INCLUDING COVER): 5

Oct 16, 2019

VERSION*: 1

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

19T528820AGAT WORK ORDER:

ATTENTION TO: Jessie Wu

PROJECT: 1-16-0543-42.2

Laboratories (V1) Page 1 of 5

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

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:

*NOTES

Results relate only to the items tested. Results apply to samples as received.
All reportable information as specified by ISO 17025:2017 is available from AGAT Laboratories upon request
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O. Reg. 153(511) - PHCs F1 - F4 (Water) 

Benzene 585584 < 0.20 < 0.20 NA < 0.20 116% 50% 140% 93% 60% 130% 82% 50% 140%

Toluene 585584 < 0.20 < 0.20 NA < 0.20 100% 50% 140% 91% 60% 130% 92% 50% 140%

Ethylbenzene 585584 < 0.10 < 0.10 NA < 0.10 94% 50% 140% 86% 60% 130% 90% 50% 140%

Xylene Mixture 585584 < 0.20 < 0.20 NA < 0.20 86% 50% 140% 82% 60% 130% 84% 50% 140%

F1 (C6 - C10) 585584 < 25 < 25 NA < 25 95% 60% 140% 89% 60% 140% 93% 60% 140%

F2 (C10 to C16) TW < 100 < 100 NA < 100 106% 60% 140% 84% 60% 140% 77% 60% 140%

F3 (C16 to C34) TW < 100 < 100 NA < 100 99% 60% 140% 103% 60% 140% 81% 60% 140%

F4 (C34 to C50) TW < 100 < 100 NA < 100 103% 60% 140% 102% 60% 140% 112% 60% 140%

Comments: Tap water analysis has been performed as QC sample testing for duplicate and matrix spike due to insufficient sample volume.
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: SAMPLED BY:

AGAT WORK ORDER: 19T528820

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Jessie Wu

CLIENT NAME: TERRAPROBE INC.

PROJECT: 1-16-0543-42.2

Trace Organics Analysis

UpperLower

Acceptable
LimitsBatchPARAMETER Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Oct 16, 2019 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 3 of 5

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.



Trace Organics Analysis
Benzene VOL-91-5010 MOE PHC-E3421 P&T GC/MS

Toluene VOL-91-5010 MOE PHC-E3421 P&T GC/MS

Ethylbenzene VOL-91-5010 MOE PHC-E3421 P&T GC/MS

Xylene Mixture VOL-91-5010 MOE PHC-E3421 P&T GC/MS

F1 (C6 - C10) VOL-91- 5010 MOE PHC-E3421 P&T GC/FID

F1 (C6 to C10) minus BTEX VOL-91-5010 MOE PHC-E3421 P&T GC/FID

F2 (C10 to C16) VOL-91-5010 MOE PHC-E3421 GC/FID

F3 (C16 to C34) VOL-91-5010 MOE PHC-E3421 GC/FID

F4 (C34 to C50) VOL-91-5010 MOE PHC-E3421 GC/FID

Gravimetric Heavy Hydrocarbons VOL-91-5010 MOE PHC-E3421 BALANCE

Terphenyl VOL-91-5010 MOE PHC-E3421 GC/FID

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19T528820

Method Summary

ATTENTION TO: Jessie Wu

CLIENT NAME: TERRAPROBE INC.

PROJECT: 1-16-0543-42.2

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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CLIENT NAME: TERRAPROBE INC.
11 INDELL LANE
BRAMPTON, ON   L6T3Y3    
(905) 796-2650

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:

DATE REPORTED:

PAGES (INCLUDING COVER): 5

Apr 16, 2020

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 following analysis, unless expressly agreed otherwise in writing. Please contact your Client Project 

Manager if you require additional sample storage time.
· 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 report shall not be reproduced or distributed, in whole or in part, without the prior written consent of AGAT Laboratories.
· 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 information 
contained in this document.

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

19T528817AGAT WORK ORDER:

ATTENTION TO: Jessie Wu

PROJECT: 1-16-0543-42.1

Laboratories (V1) Page 1 of 5

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:



BH 2-19BH 1-19 BH 3-19 DUP #1SAMPLE DESCRIPTION:

WaterWaterWater WaterSAMPLE TYPE:

2019-10-09 2019-10-09 2019-10-092019-10-09DATE SAMPLED:

604338 604339 604340 604341G / S RDLUnitParameter

<0.20 <0.20 <0.20 <0.20Benzene 0.200.5µg/L

<0.20 <0.20 <0.20 <0.20Toluene 0.200.8µg/L

<0.10 <0.10 <0.10 <0.10Ethylbenzene 0.100.5µg/L

<0.20 <0.20 <0.20 <0.20Xylene Mixture 0.2072µg/L

<25 <25 <25 <25F1 (C6 - C10) 25420µg/L

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

<100 <100 <100 <100F2 (C10 to C16) 100150µg/L

<100 <100 <100 <100F3 (C16 to C34) 100500µg/L

<100 <100 <100 <100F4 (C34 to C50) 100500µg/L

NA NA NA NAGravimetric Heavy Hydrocarbons 500500µg/L

Acceptable LimitsUnitSurrogate

77 82 64 101Terphenyl % 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.

604338-604341 The C6-C10 fraction is calculated using Toluene response factor.
Xylenes total is a calculated parameter. The calculated value is the sum of m&p-Xylene and o-Xylene.
C6–C10 (F1 minus BTEX) is a calculated parameter. The calculated value is F1 minus BTEX.
The C10 - C16, C16 - C34, and C34 - C50 fractions are calculated using the average response factor for n-C10, n-C16, and nC34.
Gravimetric  Heavy Hydrocarbons are not included in the Total C16 - C50 and are only determined if the chromatogram of the C34 - C50 Hydrocarbons indicated 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 contribution.
This method complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.
nC6 and nC10 response factors are within 30% of Toluene response factor.
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.
Fractions 1-4 are quantified with the contribution of PAHs.  Under Ontario Regulation 153/04, results are considered valid without determining the PAH contribution if not requested by the client.
NA = Not Applicable

Analysis performed at AGAT Toronto (unless marked by *)

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

DATE RECEIVED: 2019-10-09

Certificate of Analysis

ATTENTION TO: Jessie WuCLIENT NAME: TERRAPROBE INC.

AGAT WORK ORDER: 19T528817
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O. Reg. 153(511) - PHCs F1 - F4 (Water)
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O. Reg. 153(511) - PHCs F1 - F4 (Water) 

Benzene 585584 < 0.20 < 0.20 NA < 0.20 116% 50% 140% 93% 60% 130% 82% 50% 140%

Toluene 585584 < 0.20 < 0.20 NA < 0.20 100% 50% 140% 91% 60% 130% 92% 50% 140%

Ethylbenzene 585584 < 0.10 < 0.10 NA < 0.10 94% 50% 140% 86% 60% 130% 90% 50% 140%

Xylene Mixture 585584 < 0.20 < 0.20 NA < 0.20 86% 50% 140% 82% 60% 130% 84% 50% 140%

F1 (C6 - C10)
 

585584 < 25 < 25 NA < 25 95% 60% 140% 89% 60% 140% 93% 60% 140%

F2 (C10 to C16) TW < 100 < 100 NA < 100 90% 60% 140% 80% 60% 140% 82% 60% 140%

F3 (C16 to C34) TW < 100 < 100 NA < 100 102% 60% 140% 110% 60% 140% 84% 60% 140%

F4 (C34 to C50) TW < 100 < 100 NA < 100 108% 60% 140% 83% 60% 140% 84% 60% 140%

 
Comments: Tap water analysis has been performed as QC sample testing for duplicate and matrix spike due to insufficient sample volume.
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: SAMPLED BY:

AGAT WORK ORDER: 19T528817

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Jessie Wu

CLIENT NAME: TERRAPROBE INC.

PROJECT: 1-16-0543-42.1

Trace Organics Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Apr 16, 2020 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 3 of 5

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.



Trace Organics Analysis

Benzene VOL-91-5010 MOE PHC-E3421 P&T GC/MS

Toluene VOL-91-5010 MOE PHC-E3421 P&T GC/MS

Ethylbenzene VOL-91-5010 MOE PHC-E3421 P&T GC/MS

Xylene Mixture VOL-91-5010 MOE PHC-E3421 P&T GC/MS

F1 (C6 - C10) VOL-91- 5010 MOE PHC-E3421 P&T GC/FID

F1 (C6 to C10) minus BTEX VOL-91-5010 MOE PHC-E3421 P&T GC/FID

F2 (C10 to C16) VOL-91-5010 MOE PHC-E3421 GC/FID

F3 (C16 to C34) VOL-91-5010 MOE PHC-E3421 GC/FID

F4 (C34 to C50) VOL-91-5010 MOE PHC-E3421 GC/FID

Gravimetric Heavy Hydrocarbons VOL-91-5010 MOE PHC-E3421 BALANCE

Terphenyl VOL-91-5010 MOE PHC-E3421 GC/FID

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

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19T528817

Method Summary

ATTENTION TO: Jessie Wu

CLIENT NAME: TERRAPROBE INC.

PROJECT: 1-16-0543-42.1

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER
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