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Municipal Structure Inspection Form Structure Number: 101306688

Structure Name Whiskey Creek - The Boulevard

Main Hwy/Road # On Under

Road Name The Boulevard

Structure Location 0.01 km south of White Oaks Road

Latitude 44.374713 Longitude -79.667414

Owner(s) City of Barrie

Total Deck Length 14

Overall Str Width 2

Total Deck Area 28

Span Lengths 2

Posted Speed 50 No of Lanes 2

AADT 0 % Trucks 0

Transit Truck School Bicycle 

Detour Length Around Bridge

Fill on Structure 0.6

Skew Angle 

Direction of Structure East/West

No of Spans 1Roadway Width 7.5

Special Routes:

(km)

(m)

(Degrees)

(m)

(m)

(m)

(sq. m)

(m)

MTO Region Central

MTO District Central Region

Old County Simcoe

Geographic Twp Barrie

Crossing Type Non-navig water

Heritage Designation Not "Cons"

Road Class: Local

Inventory Data

Structure Type Arch Culvert

MTO Site Number

Year Built:

Current Load Limit:

Load Limit By-Law #:

By-Law Expiry Date:

Min Vertical Clearance:

Last Biennial Inspection:

Last BridgeMaster Inspection:

Last Evaluation:

Last Underwater Inspection:

Last Condition Survey:

Rehab History: (Date/description) 

(tonnes)

(m)

Historical Data
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Municipal Structure Inspection Form Structure Number: 101306688

24-Jul-19

Tim Campbell, P.Eng.

Edgar Huang, EIT; Justin Wan, EIT

Camera and Hand Tools

Sunny

27Date of Inspection:

Inspector: 

Others in Party:

Equipment Used: 

Weather: 

Temperature:

Field Inspection Information

$0.00

Non-Destructive Delamination Survey of Asphalt Covered Deck $0.00

Detailed Coating Condition Survey $0.00

Underwater Investigation $0.00

Fatigue Investigation $0.00

Seismic Investigation

Detailed Deck Condition Survey

Priority Estimated Cost

$0.00

Structure Evaluation $0.00

Load Posting:Estimated Load 0 Total Cost $0.00

Additional Investigations Required

Date Next Inspection: 24-Jul-21

Suspected Performance Deficiencies

00     None
01     Load carrying capacity
02     Excessive deformations (deflections  rotations)
03     Continuing settlement
04     Continuing movements
05     Seized bearings

06     Bearing not uniformly loaded/unstable 
07     Jammed expansion joint
08     Pedestrian/vehicular hazard
09     Rough riding surface
10     Surface ponding
11     Deck drainage

12     Slippery surfaces
13     Flooding/channel blockage 
14     Undermining of foundation
15     Unstable embankments
16     Other

Maintenance Needs

01     Lift and Swing Bridge Maintenance
02     Bridge Cleaning
03     Bridge Handrail Maintenance
04     Painting Steel Bridge Structures
05     Bridge Deck Joint Repair
06     Bridge Bearing Maintenance

07     Repair to Structural Steel
08     Repair of Bridge Concrete
09     Repair of Bridge Timber
10     Bailey Bridges - Maintenance
11     Animal/Pest Control
12     Bridge Surface Repair

13     Erosion Control at Bridges
14     Concrete Sealing
15     Rout and Seal
16     Bridge deck Drainage
17     Other

Inspected By:          Chisholm, Fleming & Associates

o 
C

Material Condition Survey

Concrete Substructure Condition Surve $0.00

Detailed Timber Investigation $0.00

Post-Tensioned Strand Investigation $0.00

Recommended Work

Alternative Treatment No. 1

Alternative Treatment No. 2

BCI 74.49
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Municipal Structure Inspection Form Structure Number: 101306688

Location:

Element Type:

Length: 14

Width: 7.15

Height:

Count:

Total Quantity: 105

Limited Inspection

Comments

Settlement of edge asphalt on west side. Pothole in northwest approach. Wide crack in 
southeast approach.

Estimated Construction Cost: $0.00

Condition Data: Units

Priority

Element Group: Decks

Element Name: Wearing surface

Material: Asphalt

 Exc

0

Good

102.5

 Fair

0

 Poor

2.5

Environment:

Perform. Deficiencies

None

Maint. Needs

Bridge Surface Repair

Protection System: None

Recomendations

Repair asphalt as maintenance.

Sq. m

None

6-10 yrs

1-5 yrs

Within 1 yr

Urgent

Severe

Location:

Element Type: Pipe Arch

Length: 14

Width: 2

Height: 1.2

Count: 1

Total Quantity: 70.37

Limited Inspection

Comments

Medium deformations in inlet obvert.

Estimated Construction Cost: $0.00

Condition Data: Units

Priority

Element Group: Culverts

Element Name: Barrels

Material: Corrugated steel

 Exc

0

Good

69.87

 Fair

0.25

 Poor

0.25

Environment:

Perform. Deficiencies

None

Maint. Needs

Protection System: None

Recomendations

Sq. m

None

6-10 yrs

1-5 yrs

Within 1 yr

Urgent

Benign
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Municipal Structure Inspection Form Structure Number: 101306688

Location:

Element Type:

Length: 14

Width: 0.15

Height: 0.15

Count: 2

Total Quantity: 28

Limited Inspection

Comments

Light scaling.

Estimated Construction Cost: $0.00

Condition Data: Units

Priority

Element Group: Approaches

Element Name: Curb/gutters

Material: Cast-in-place concrete

 Exc

0

Good

28

 Fair

0

 Poor

0

Environment:

Perform. Deficiencies

None

Maint. Needs

Protection System: None

Recomendations

m

None

6-10 yrs

1-5 yrs

Within 1 yr

Urgent

Severe

Location: Through Culvert

Element Type:

Length:

Width:

Height:

Count: 1

Total Quantity: 1

Limited Inspection

Comments

Estimated Construction Cost: $0.00

Condition Data: Units

Priority

Element Group: Embankments & Streams

Element Name: Streams and Waterways

Material:

 Exc

0

Good

1

 Fair

0

 Poor

0

Environment:

Perform. Deficiencies

None

Maint. Needs

Protection System: None

Recomendations

all

None

6-10 yrs

1-5 yrs

Within 1 yr

Urgent

Benign
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Municipal Structure Inspection Form Structure Number: 101306688

Approaches $0.00

Detours $0.00

Traffic Control $0.00

Utilities $0.00

Right of Way $0.00

Environmental Study $0.00

Other Engineering (15%) $0.00

Contingencies (30%) $0.00

Comments Estimated Cost 

Associated Work

Total Estimated Const. Cost $0.00

Repair and Rehabilitation Required

Location: All

Element Type:

Length:

Width:

Height:

Count: 4

Total Quantity: 4

Limited Inspection

Comments

Medium to severe erosion in southeast and northwest embankments.

Estimated Construction Cost: $0.00

Condition Data: Units

Priority

Element Group: Embankments & Streams

Element Name: Embankments

Material:

 Exc

0

Good

2

 Fair

2

 Poor

0

Environment:

Perform. Deficiencies

Unstable embankments

Maint. Needs

Erosion Control at Bridges

Protection System: None

Recomendations

Provide rock protection as maintenance.

Each

None

6-10 yrs

1-5 yrs

Within 1 yr

Urgent

Benign
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Municipal Structure Inspection Form Structure Number: 101306688

Inspection Notes

Justification

Page 6 of  12



Municipal Structure Inspection Form Structure Number: 101306688

Looking South at Road over Culvert

East Elevation
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Municipal Structure Inspection Form Structure Number: 101306688

West Elevation

Settlement of Edge Asphalt along West Edge
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Municipal Structure Inspection Form Structure Number: 101306688

Pothole in Northwest Approach Asphalt Wearing Surface

Wide Cracks in Southeast Approach
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Municipal Structure Inspection Form Structure Number: 101306688

Deformations in Inlet Obvert

Looking West through Culvert
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Municipal Structure Inspection Form Structure Number: 101306688

Medium to Severe Erosion of Northwest Embankment

Medium to Severe Erosion of Southeast Embankment
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Municipal Structure Inspection Form Structure Number: 101306688

Looking West (Upstream)

Looking East (Downstream)
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Municipal Structure Inspection Form Structure Number: 120054504

Structure Name Roadway Bridge No. 120054504

Main Hwy/Road # On Under

Road Name Whiskey Creek - Brennan Avenue

Structure Location 0.15 km east of White Oaks Road

Latitude 44.37522677 Longitude -79.66736746

Owner(s) City of Barrie

Total Deck Length 4.3

Overall Str Width 12

Total Deck Area 51.6

Span Lengths 3.7 m

Posted Speed 50 No of Lanes 2

AADT 600 % Trucks 0

Transit Truck School Bicycle 

Detour Length Around Bridge

Fill on Structure 0.3

Skew Angle 0

Direction of Structure North/South

No of Spans 1Roadway Width 7

Special Routes:

(km)

(m)

(Degrees)

(m)

(m)

(m)

(sq. m)

(m)

MTO Region Central

MTO District Central Region

Old County Simcoe

Geographic Twp Barrie

Crossing Type Non-navig water

Heritage Designation Not "Cons"

Road Class: Local

Inventory Data

Structure Type Rigid Frame, Vertical legs

MTO Site Number

Year Built: 1950

Current Load Limit:

Load Limit By-Law #:

By-Law Expiry Date:

Min Vertical Clearance:

Last Biennial Inspection: 10/08/2017

Last BridgeMaster Inspection:

Last Evaluation:

Last Underwater Inspection:

Last Condition Survey:

Rehab History: (Date/description) 

Formerly BOI now a culvert

(tonnes)

(m)

Historical Data
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Municipal Structure Inspection Form Structure Number: 120054504

24-Jul-19

Tim Campbell, P.Eng.

Edgar Huang, EIT; Justin Wan, EIT

Camera and Hand Tools

Sunny

26Date of Inspection:

Inspector: 

Others in Party:

Equipment Used: 

Weather: 

Temperature:

Field Inspection Information

$0.00

Non-Destructive Delamination Survey of Asphalt Covered Deck $0.00

Detailed Coating Condition Survey $0.00

Underwater Investigation $0.00

Fatigue Investigation $0.00

Seismic Investigation

Detailed Deck Condition Survey

Priority Estimated Cost

$0.00

Structure Evaluation $0.00

Load Posting:Estimated Load 0 Total Cost $0.00

Additional Investigations Required

Date Next Inspection: 24-Jul-21

Suspected Performance Deficiencies

00     None
01     Load carrying capacity
02     Excessive deformations (deflections  rotations)
03     Continuing settlement
04     Continuing movements
05     Seized bearings

06     Bearing not uniformly loaded/unstable 
07     Jammed expansion joint
08     Pedestrian/vehicular hazard
09     Rough riding surface
10     Surface ponding
11     Deck drainage

12     Slippery surfaces
13     Flooding/channel blockage 
14     Undermining of foundation
15     Unstable embankments
16     Other

Maintenance Needs

01     Lift and Swing Bridge Maintenance
02     Bridge Cleaning
03     Bridge Handrail Maintenance
04     Painting Steel Bridge Structures
05     Bridge Deck Joint Repair
06     Bridge Bearing Maintenance

07     Repair to Structural Steel
08     Repair of Bridge Concrete
09     Repair of Bridge Timber
10     Bailey Bridges - Maintenance
11     Animal/Pest Control
12     Bridge Surface Repair

13     Erosion Control at Bridges
14     Concrete Sealing
15     Rout and Seal
16     Bridge deck Drainage
17     Other

Inspected By:          Chisholm, Fleming & Associates

o 
C

Material Condition Survey

Concrete Substructure Condition Surve $0.00

Detailed Timber Investigation $0.00

Post-Tensioned Strand Investigation $0.00

Recommended Work Replace bridge due to excessive deterioration of deck.

Alternative Treatment No. 1

Alternative Treatment No. 2

BCI 68.19
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Municipal Structure Inspection Form Structure Number: 120054504

Location:

Element Type:

Length:

Width:

Height:

Count:

Total Quantity: 

Limited Inspection

Comments

Exposed top face along east wall.

Estimated Construction Cost: $0.00

Condition Data: Units

Priority

Element Group: Foundations

Element Name: Foundation (below ground level)

Material:

 Exc Good  Fair  Poor

Environment:

Perform. Deficiencies

None

Maint. Needs

Protection System: None

Recomendations

Foundation removal to be included with culvert replacement (costed under barrel component).

all

None

6-10 yrs

1-5 yrs

Within 1 yr

Urgent

Benign

Location: All

Element Type:

Length:

Width:

Height:

Count: 4

Total Quantity: 4

Limited Inspection

Comments

Well-vegetated.

Estimated Construction Cost: $0.00

Condition Data: Units

Priority

Element Group: Embankments & Streams

Element Name: Embankments

Material:

 Exc

0

Good

4

 Fair

0

 Poor

0

Environment:

Perform. Deficiencies

None

Maint. Needs

Protection System: None

Recomendations

Each

None

6-10 yrs

1-5 yrs

Within 1 yr

Urgent

Benign
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Municipal Structure Inspection Form Structure Number: 120054504

Location: Under Bridge

Element Type:

Length:

Width:

Height:

Count: 1

Total Quantity: 1

Limited Inspection

Comments

Scour along east wall has exposed top face of footing.

Estimated Construction Cost: $0.00

Condition Data: Units

Priority

Element Group: Embankments & Streams

Element Name: Streams and Waterways

Material:

 Exc

0

Good

0

 Fair

1

 Poor

0

Environment:

Perform. Deficiencies

None

Maint. Needs

Protection System: None

Recomendations

all

None

6-10 yrs

1-5 yrs

Within 1 yr

Urgent

Benign

Location: All Quadrants

Element Type: Gabions

Length: 4.5

Width: 1

Height: 1

Count: 4

Total Quantity: 18

Limited Inspection

Comments

Deformation and stone loss of north gabion retaining walls. Gabions severed at waterline in 
northeast quadrant.

Estimated Construction Cost: $0.00

Condition Data: Units

Priority

Element Group: Embankments & Streams

Element Name: Slope protection

Material: Other

 Exc

0

Good

16

 Fair

1

 Poor

1

Environment:

Perform. Deficiencies

None

Maint. Needs

Protection System: None

Recomendations

Gabion retaining wall repair to be included with culvert replacement (costed under barrel 
component).

m

None

6-10 yrs

1-5 yrs

Within 1 yr

Urgent

Benign
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Municipal Structure Inspection Form Structure Number: 120054504

Location:

Element Type:

Length: 12

Width: 3.7

Height:

Count: 1

Total Quantity: 44.4

Limited Inspection

Comments

Severe scaling and spalled concrete at north fascia and exterior soffit.
Honeycombing, spalls, and delaminations around spalls in soffit.
Narrow stained cracks with efflorescence in north fascia.
Several areas in soffit with exposed, severely corroded rebar.
Medium honeycombing in east top haunch.

Estimated Construction Cost: $295,000.00

Condition Data: Units

Priority

Element Group: Decks

Element Name: Soffit - Thick Slab

Material: Cast-in-place concrete

 Exc

0

Good

27.4

 Fair

8.5

 Poor

8.5

Environment:

Perform. Deficiencies

None

Maint. Needs

Protection System: None

Recomendations

Replace culvert (including asphalt wearing surface replacement and repair of gabion retaining 
walls).

Sq. m

None

6-10 yrs

1-5 yrs

Within 1 yr

Urgent

Benign

Location:

Element Type:

Length: 10

Width: 7

Height: 0.09

Count: 1

Total Quantity: 70

Limited Inspection

Comments

Medium to severe cracks. Severe map cracks.
Potholes and disintegration around maintenance hole cover in east approach.

Estimated Construction Cost: $0.00

Condition Data: Units

Priority

Element Group: Decks

Element Name: Wearing surface

Material: Asphalt

 Exc

0

Good

62

 Fair

4

 Poor

4

Environment:

Perform. Deficiencies

None

Maint. Needs

Protection System: None

Recomendations

Replace with culvert (costed under barrel component).

Sq. m

None

6-10 yrs

1-5 yrs

Within 1 yr

Urgent

Severe
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Municipal Structure Inspection Form Structure Number: 120054504

Location: Each End

Element Type: Legs of rigid frame

Length: 12

Width:

Height: 1.5

Count: 2

Total Quantity: 36

Limited Inspection

Comments

Estimated Construction Cost: $0.00

Condition Data: Units

Priority

Element Group: Abutments

Element Name: Abutment walls

Material: Cast-in-place concrete

 Exc

0

Good

36

 Fair

0

 Poor

0

Environment:

Perform. Deficiencies

None

Maint. Needs

Protection System: None

Recomendations

Sq. m

None

6-10 yrs

1-5 yrs

Within 1 yr

Urgent

Benign

Location: North & South

Element Type: Concrete

Length: 10

Width:

Height:

Count: 2

Total Quantity: 20

Limited Inspection

Comments

Localized medium to severe scaling.

Estimated Construction Cost: $0.00

Condition Data: Units

Priority

Element Group: Sidewalks/curbs

Element Name: Curb/gutters

Material: Cast-in-place concrete

 Exc

0

Good

19

 Fair

1

 Poor

0

Environment:

Perform. Deficiencies

None

Maint. Needs

Protection System: None

Recomendations

Replace with culvert (costed under barrel component).

m

None

6-10 yrs

1-5 yrs

Within 1 yr

Urgent

Severe
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Municipal Structure Inspection Form Structure Number: 120054504

Inspection Notes

Approaches $0.00

Detours $0.00

Traffic Control $10,000.00

Utilities $0.00

Right of Way $0.00

Environmental Study $15,000.00

Other Engineering (15%) $48,000.00

Contingencies (30%) $96,000.00

Comments Estimated Cost 

Associated Work

Total Estimated Const. Cost $464,000.00

Repair and Rehabilitation Required

Justification

The deck exhibits extensive deterioration including large areas of spalled concrete from the soffit and severely corroded rebar. The large areas of 
exposed, severely corroded rebar in the soffit will begin to lose their load carrying capacity as the corrosion worsens.

Soffit - Thick Slab 1-5 yrsDecks $295,000.00Replace culvert (including asphalt wearing 

surface replacement and repair of gabion 

retaining walls).
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Municipal Structure Inspection Form Structure Number: 120054504

Looking West at Bridge

North Elevation
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Municipal Structure Inspection Form Structure Number: 120054504

South Elevation

Wide Map Cracks in Asphalt Wearing Surface
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Municipal Structure Inspection Form Structure Number: 120054504

Medium to Severe Scaling of Curb

Loss of Stone from Gabions
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Municipal Structure Inspection Form Structure Number: 120054504

Large Spall and Severe Scaling of North Fascia

Spall with Exposed, Corroded Rebar at Edge of North Exterior Soffit
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Municipal Structure Inspection Form Structure Number: 120054504

Looking South under Bridge

Looking South at Soffit
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Municipal Structure Inspection Form Structure Number: 120054504

West Wall

Spall in East Wall
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Municipal Structure Inspection Form Structure Number: 120054504

Spall with Exposed, Corroded Rebar in North Exterior Soffit

Delaminations and Small Spalls with Exposed, Corroded Rebar in Interior Soffit
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Municipal Structure Inspection Form Structure Number: 120054504

Delaminations and Spalls with Exposed, Corroded Rebar in Interior Soffit

Looking North (Downstream)
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Municipal Structure Inspection Form Structure Number: 120054504

Looking South (Upstream)
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FISHER ENVIRONMENTAL LTD. 4OOESNAPARKDRIVE, # 15

MARKHAM, ON. L3R3K2
TEL: (905) 475-7755
FAX: (905) 47s-77t8

www. fi sherenvironmental.com

CONSULTING ENGINEERS & PI-ANNERS r ENVIRONMENTAL SmE ASSESSMENT & AUDITS
SnE REMEDTATION o l1$gBgTOS SURVEYS r AIR QUALIW STUDIES r HYDROGEOI.OGY
RISKASSESSMENT/ PEERREVIEW T CALA ACCREDMDANALYTICALLABORATORY

December l9,20ll
Reference No. Pl 1 -571 8A

The Corporation of the City of Barrie,
Engineering Department,
70 Collier Street,
Barrie, Ontario
L4M 4T5

Re: Geotechnical and Environmental Design Report
Whiskey Creek Watercourse Improvements
Kempenfelt Bay to The Boulevard
Barrie, Ontario

Introduction

This geotechnical and environmental investigation was required as a part of the proposed
improvements to Whiskey Creek to improve the hydraulic capacity. As part of this investigation,
a hydrogeological study (FE-P-I1-58188) was conducted to determine the need to apply to the
MOE for a PTTW.

B?ckeround

The City of Barie is planning to improve the hydraulic capacity of the Whiskey Creek
Watercourse between Kempenfelt Bay to The Boulevard. The proposed works will include
excavation, widening and armouring of the watercourse channel as well as replacement of the
road crossing culverts at Brennan Avenue and The Boulevard.

The site location is on the south shore of Kempenfelt Bay in Barrie as shown in the appended
Figure l. The site geology was mapped as "sand plains" by Chapman,L J and D F Putnam in
1972. *Physiography of the South Central Portion of Southern Ontario Map 2226" as shown in
the appended Figure 2.

Field Investieation

The borehole locations are shown in the appended Site Plan. The onsite investigation included
five (5) boreholes with seven (7) water course samples. The boreholes were drilled on
November 17,2011. The boreholes were all drilled to depths of 9.75 m(32'-0") as shown on the
borehole log sheets. Two (2) monitor wells were installed in boreholes 2, and 3 as shown. Wells
become the property of the Owner and will have to be decommissioned when no longer required.

The field work was done with the supervision of the field engineer who monitored the drilling
operation, and prepared the stratigraphic logs. Water level observations were carried out and the
results, where observed, are shown on the borehole logs. The results were compiled on the
borehole log sheets.
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Stratigraphy

The boreholes generally encountered sand and gravel, peat, sand and silty clay.

Sand and Gravel

Boreholes 1 to 5 encountered sand and gravel with topsoil or organic material. The sand and
gravel was found to depths of 0.91 m (3'-0") in borehole I,1..52 m (5'-0') in boreholes 2, and 5
and 1.98 m (6'-6") in boreholes 3 and 4. The water content varied from 3.0% to ll4.9Yo.

The standard penetration N-values varied from 2 blows per 0.3 m in boreholes 1, 2 and 5 to 27
blows per 0.3 m in borehole 4. The consistency of the sand and gravel (fill) was loose to
compact.

Peat

Boreholes 1 to 5 encountered peat, a dark organic material in all of the boreholes. The peat was
found from 0.61 to 1.37 m (2'-0" to 4'-6") in borehole I and from I .52 to 3.66 m (5'-0" to 12'-
0") in borehole 2. The peat was found from 1.98 to 3.05 m (6'-6" to l0'-0") in borehole 3 and
from 1.98 to 3.66 m (6'-6" to l2'-0") in borehole 4. The peat was found from I .52 to 1.98 m
(5 '-0" to 6' -6") in borehole 5. The water content was 20 .60/o in borehole 4.

The standard penetration N-values varied from 2 blows per 0.3 m in boreholes 2 and 3 to 10
blows per 0.3 m in borehole 3. The consistency of the peat was soft to firm.

Sand

The brown or grey sand was found to a depth of 9.75 m (32'-A') in boreholes 1 and 5. The
brown or grey sand was found to a depth of 7.45,6.71 and 6.10 m (24'-6",22'-0" and 20'-0") in
boreholes 2,3 and 4 respectively. The sand was wet with water contents from 16.70/oto 28.7o/o.

The sand was medium to fine in size.

The standard penetration N-values varied from 4 blows per 0.3 m in borehole 4, to 54 blows per
0.3 m in borehole 5. The consistency of the brown or grey sand was loose to dense.

Silty Clay

The brown to grey silty clay was found in boreholes2,3, and 4 to the full depth investigated.
The silty clay contained trace of fine sand or silt. The silt and clay was moist with water
contents from 19.8% to24.2o/o.

The appended Grain Size Distribution sheet confirmed the visual soil identification of silty clay
or silt.

The standard penetration N-values varied from 18 blows per 0.3 m in borehole 2, to 55 blows per
0.3m in borehole 4. The consistency of the silty clay was very stiff to hard.

Soil and Ground Water Chemical Test Results

Preliminary screening for Metals, Volatile Organic Compounds (VOCs), Polycyclic Aromatic
Hydrocarbons (PAHs), Petroleum Hydrocarbons (PHCs) (F1-F4) and Conductivity, Sodium
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Absorption Ratio (SAR), and Chloride were done on five (5) soil samples from the boreholes and
seven (7) water course samples.

In addition, preliminary screening for Metals, Volatile Organic Compounds (VOCs), Polycyclic
Aromatic Hydrocarbons (PAHs), Petroleum Hydrocarbons (PHCs) (F1-F4) and Conductivity,
Sodium Absorption Ratio (SAR), and Chloride were done on two (2) water samples. The
chemical testing was carried out to provide preliminary environmental charactenzationof the site
soils to assess disposal options and for background water quality. The chemical results are
appended.

Ground Water Condition

The groundwater level was found at 1.70 m, and 1.73 m below the ground surface (BGS) in
monitor wells 2, and 3 respectively.

Discussion

The proposed watercourse improvements are feasible. The proposed works will include
excavation, widening and armouring of the water course channel as well as replacement of the
road crossing culverts at Brennan Avenue and The Boulevard.

The invert elevations of the culverts to be replaced were not provided. However, it is anticipated
the culvert foundations will be based in or near the dark organic material. It would be
appropriate to sub-excavate the base of the foundations for the culverts and replace with
engineered fill. Alternately, the culvert may be supported on helical piers.

The following sections provide discussion and recommendations for;

1. Earthquake Design Factors

2. Lateral Earth Pressure and Soil Properties

3. Excavation, Dewatering and Trench Stability with Soil Type

4. Sewer and Water-main Bedding

5. Engineered Backfill and Compaction

6. Permit to Take Water

7. Foundation Bearing Capacity

8. Helical Piles

9. Pavement Design

10. Chemical Test Results

Earthquake Design Factors

The Site Classification for Seismic Site Response, Table 4.1.8.4.A., is Site Class D. The Seismic
Hazard Index is 0.27 (:1.3 t 1.3*0.2 1).
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Lateral Earth Pressure and Soil Properties

Walls must be designed to resist the unbalanced lateral earth pressure imposed by the backfill
adjacent to the walls. The lateral earth pressure may be computed using the equivalent fluid
pressure method presented in Section 6.9 of the Canadian Highway Bridge Design Code
(CHBDC), CaI/DSA-S6-06, November 2006, or employing the following equation.

P=K(yh+q)+Co

Where

P: lateral pressure at depth h (m) below ground surface (kPa)

K: lateral earth pressure coeffrcient of compacted backfill

h: depth below grade (m) at which lateral pressure is calculated

y: unit weight of compacted free draining backfill

q = vertical stress at depth h due to surcharge loads (kPa)

Co : compaction pressure (refer to clause 6.9.3 of CHBDC)

Appropriate factors of safety must be used in the design.

Free draining or granular material (Granular A or B) must be used as backfill behind the wall.
The following parameters are recommended for design:

Granular A

Angle of Internal Friction (degrees) 35
unit weight (kN/m3) 22
Active Earth Pressure Coefficient (Ku) 0.27
At Rest Earth Pressure Coefficient (IQ) A.43
Passive Eafih Pressure Coefficient (Ko) 3.70

A weeping tile system and/or weeping holes should be installed to minimize the build-up of
hydrostatic pressure behind the walls. The weeping tiles should be surrounded by a properly
designed granular filter or geotextile to prevent migration of fines into the system. The drainage
pipe should be placed on a positive grade and lead to a frost-free outlet.

Excavation, De-watering and Trench Stabiliry with Soil Type

It is considered that any excavations required for the services to normal depths will be carried out
in open cut. All work should be carried out in accordance with The Ontario Occupational Health
and Safety Act Regulation 691, and local regulations. The soil type may generally be considered
to be Type 3 provided that excavation is within 0.5 m of the surface of the ground water
elevation. Deeper excavations below the water table would require the use of well points or the
like to temporarily depress the water table for construction purposes. The dewatering system
must be designed and installed by specialist in this field.

Construction slopes for foundations and service trenches may be cut at an inclination of 1

horizontal to 1 vertical in the loose to compact sand above the groundwater elevation. If areas or

Granular B

32
2t
0.31

0.47
3.23
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zones of persistent water seepage are encountered, it may be necessary to locally further flatten
the side slopes. Nuisance seepage or surface runoff from rainfall that enters the excavations
should be readily controlled by conventional sump pumping.

Subject to effective ground water control, the site slopes may be considered as Type 3 soils
requiring trench side walls to be constructed at no steeper than I horizontal to 1 vertical. In areas
where the ground water control is not completely effective, it may be necessary to provide a
granular drainage blanket on the slope in conjunction with pumping and will be subject to
geotechnical field review.

Depending on the depth of excavation and the proximity to adjacent building foundations,
temporary shoring may be required during construction. Particular attention should be given to
ensure adjacent structures are not affected by the construction. There is a potential for settlement
due to dewatering and the recommended hydrogeological assessment should determine the zone
of influence and the ground water drawdown profile. The foundations depths of adjacent
structures should be determined to assess underpinning and./or shoring requirements.

An inventory of settlement sensitive structures within the zone of in{luence should be compiled
in a pre-construction survey. Monitoring during construction may then be undertaken to evaluate
the impact and to initiate preventive andlor remedial measures.

It is recommended that a test dig be undertaken to allow prospective contractors an opportunity
to evaluate the conditions to be encountered and to assess the method of excavation and ground
water control measwes based on their own experience.

All slopes should be continuously inspected by qualified geotechnical personnel, particularly
following periods of heavy rainfall, spring thaw, or if the excavations are left open for any
extended period of time.

Engineered Backftll and Compaction

Based on our general knowledge and experience with similar types of material, it is considered
that the sand material may be generally suitable for use as backfill provided that any organic or
other deleterious or wet material is removed and appropriate compaction procedures are used.

For sand backfill, compaction should be carried out in thin 200 mm lifts to a minimum of 100%
of standard Proctor density. The lift thickness may be increased where it can be shown that the
compaction equipment achieves the required density. The water content of the backfill material
should be within 3o/o of the optimum water content.

It is recommended that the project design drawings be submitted to Fisher Environmental for
review for compatibility with site subsurface conditions and the recommendations contained
herein.

A bulk unit weight of 18 kN/m3 and an angle of internal friction (q) of 25o may be assumed for
the backfill for preliminary planning purposes. This estimate may be confirmed during
construction based on the actual materials used.
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Earthwork operations should be carried out with review and inspection by Fisher Environmental
to approve subgrade preparation, backfill materials, placement and compaction procedures and to
check the specified degree of compaction.

The comments and recommendations provided in the report are based on information revealed in
the boreholes. Conditions between the boreholes may vary. Geotechnical review during
construction should be on going to confirm the subsurface conditions are substantially similar to
the boreholes which may otherwise require modification to the original recommendations.

Permit to Take lYater

Water taking in Ontario is governed by the Ontario Water Resources Act (OWRA) and the
Water Taking and Transfer Regulation O.Reg. 3871040. Section 3 of the OWRA requires any
one taking more than 50,000 Lld to obtain a Permit to Take Water (PTTW). This requirement
applies to all withdrawals, whether for consumption, temporary construction dewatering or
permanent drainage improvements. It is anticipated that dewatering will require a PTTW.

A hydrogeological assessment was conducted to more fully assess ground water dewatering
needs, the hydrogeological impact to the site, and/or in support of an application to the Ministry
of Environment (MOE) for a PTTW.

Foundation Bearing Capacity

The culvert construction may be carried out using conventional pipe bedding based on compact
sand or engineered filI (compacted Granular A or B) at a depth of approximately 1.83 m (6'-0").

Pipe foundations may be sized using a factored soil resistance Ultimate Limit State (ULS) of 200
kPa (4,170 psf; for strip footings. For Serviceability Limit State (SLS) design pu{poses, the soil
resistance of 100 kPa (2,090 psfl is applicable.

It is anticipated that the total settlements will be within the normal maximum requirement of 25
mm (l inch).

A11 footing excavations should be subject to inspection by geotechnical personnel from Fisher
Environmental Ltd., to confirm that the excavations are clean and free of mud and water, and the
foundation soils are adequate for the required design loads.

Helical Piers

The culverts may also be supported on helical piers. It is expected that the helical piers could be
installed in the compact sand at depths of 3.05 to 6.10 m (10'-0" to 20'-0").

The compact sand at a depth of approximately 5.48 m (18'-0") will give a factored resistance for
the Ultimate Limit State (ULS) of 1000 kPa (20,890 pso and the Serviceability Limit State
(SLS) resistance of 650 kPa (13,580 ps|. Assuming a25BAl35 cm(I0lI2l14) helical pier with a
73 mm by 6.65 mm wall (2.875 inch by 0.262 inch wall) shaft configuration gives a factored
resistance of 145 kN (32,600 lbs) based on the SLS resistance. Load testing would be required
to verifu the design capacity. The actual depth required during installation will be determined by
in-situ soil conditions encountered while torquing the piles.
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The cross section area of the pile shaft is relatively small and consequently the adjacent soils
offer liule resistance to lateral loads on the pile. The use of inclined or battered piers is
suggested for this purpose.

The installation of helical pier foundations should be subject to inspection by geotechnical
personnel from Fisher Environmental Ltd., to confirm that the installation conforms to the design
assumptions and that the piers are properly installed.

Sewer and Waler-main Bedding

Where native sand subgrade is encountered at the proposed invert level, standard granular
bedding in accordance with Ontario Provincial Standard Specifications (OPSS) should be
satisfactory. Where filI material or the peat or dark organic material is encountered, it may be
sub-excavated and replaced with engineered fill (compacted Granular A or B).

For flexible pipes, bedding and cover material should comprise OPSS Granular A. For rigid
pipe, the bedding material should comprise OPSS Granular A and cover material may comprise
select native soil free of oversized material. The bedding material should be compacted to 100%
standard Proctor maximum dry density. Clear stone is not recommended as bedding due to the
potential for fines to migrate into the voids which may lead to settlement and/or loss of pipe
support.

Pavement Design

It is anticipated that the pavement will be constructed at approximately the existing grade. The
sub grade soil is anticipated to be sand. The pavement design has been determined based upon
the frost susceptibility and strength characteristics of the soil using the AADT of 1000.

The pavements should be constructed after first removing any organic material that may be
present at the sub grade level. The construction design should include drainage tile beneath the
shoulders or curbs draining to the storm sewer. The drainage tile is to be wrapped in filter fabric
and buried with a minimum of 100 mm of a properly graded filter all around. Table 1, below
presents the pavement design.

Table 1 - Pavement Design Thickness

Material

Granular B
Granular A
Asphalt HL8
Asphalt HL3

Course

Sub Base
Base
Binder
Surface

Urban Street

300 mm
150 mm
80 mm
50 mm

Prior to placement of backfill or the granular sub base, the sub grade should be prepared by
scarifing and compacting to a minimum of 95% of standard Proctor density. The exposed sub
grade should be proof rolled to ensure uniformity of support. Any soft or excessively wet zones
that become evident during the proof rolling operation should be sub-excavated and replaced
with acceptable fill or Granular B compacted to a minimum of 95Yo standard Proctor density, as

should any fill required to raise the grade. The top 300 mm of the sub-grade shall be compacted
to a minimum of l0A% of standard Proctor density.
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The Granular A base should be placed in maximum 200 mm thick lifts and compacted to a
minimum of 100% standard Proctor maximum dry density.

For spring or late fall construction on a wet sub grade, the sub-base course or Granular B
thickness may have to be increased to carry the heavy construction traffrc.

Asphaltic concrete should be placed and compacted to at least 9TYoMarcIall density.

The sub grade sand is borderline frost susceptible and will lose the strength to support traffic
loads if allowed to become wet due to surface water or during freezing and thawing periods.
Therefore, drainage of the granular courses and sub grade becomes essential.

It is recommended that catch basins and manholes be back filled with compacted Granular B
Limestone material. The catch basins should be perforated just above the drain invert level and
the holes screened with filter cloth. This will help to drain the pavement structure as well as
alleviate the problems of differential movement between the pavement and catch basins or
manholes due to frost action. Along the edge of the pavement are4 it is recommended that
drainage tile, wrapped in filter fabric (Big "O") be installed to facilitate the drainage of the base
granular material in wet periods.

The pavement construction operations should be inspected by a geotechnical technician from
Fisher Environmental Ltd. The purpose of the inspection is to evaluate the sub grade conditions
and to ensure conformity with design specifications.

Chemical Analysis

Geo-environmental screening was carried out on selected soil and ground water samples. The
purpose was to provide comments regarding the suitability for re-use of the soil on site and to
assess off-site disposal options.

Seven (7) watercourse samples, five (5) soil samples were submitted from the boreholes, and one
water sample from each of the firo (2) monitoring wells for chemical testing in accordance with
Ontario Regulation 153104 (O. Reg. 153104) as amended, protocols for Analytical Methods Used
in the Assessment of Properties under Part XV.l of the Environmental Protection Act dated
April 15,2}ll.

For general environmental quality chnacteization, soil and ground water samples were tested
for the following;

r Metals and Inorganics

r Polycyclic Aromatic Hydrocarbons (PAHs)

o Petroleum Hydrocarbons (PHCs) Fl to F4 Fractions

o Volatile Organic Compounds (VOCs)

The following samples were submitted for testing;

Seven (7) watercourse samples
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Borehole 1, Sample 2 (organic peat - 0.6 to 1.4 m)

Borehole 2, Sample 3 (organic peat - 1.5 to 2.1m)

Borehole 3, Sample 1 (sand and gravel - 0.1 to 0.7 m)

Borehole 4, Sample 4 (organic peat - 2.3 to 2.9 m)

Borehole 5, Sample 5 (dark brown sand - 3.0 to 3.6 m)

Borehole 2,Water

Borehole 3, Water

In general, the applicable environmental quality guidelines depend on the site location, land use,
soil texfure and source of potable water at the site. The Generic Criteria of the O. Reg. 153104,
as amended, Soil, Ground Water and Sediment Standards for Use Under Part XV.l of the
Environmental Protection Act dated April 15, 20l l were selected.

Section 41 of O.Reg. 153104, as amended, was used to evaluate the site sensitivity. Table A
provides the criteria and the site is considered a 'osensitive site" due to the proximity to
Kempenfelt Bay.

Further, the site was reviewed against the City of Barrie's wells and well head protective areas
(Schedule G, dated June 2006) which indicated that the site is near a well head protection zone.
According, criteria of Table 8: Generic Site Condition Standards for use Within 30 m of a Water
Body in a Potable Ground Water Condition for Residential/Parkland land use is applicable.

The Certificates of Analysis are appended. The concentration of the measured parameters in the
submitted soil and ground water standards were either not detected (below the method detection
limit) or were within the Table 8 Standards except for the following;

o Benzo (k) fluoranthene 0.26 (ppb) WC sample no 7 (Guideline is 0.24 ppb)

e Indeno (1,2J-cd) pyrene 0.28 (ppb) WC sample no 7 (Guideline is 0.20 ppb)

r Dibenzo (anh) anthracene0.2T (ppb) WC sample no 7 (Guideline is 0.06 ppb)

o Benzo (g,h,i) perylene 03a (ppb) WC sample no 7 (Guideline is 0.17 ppb)

The testing indicates that the soil samples in water course no. 7 contained PAHs in excess of the
guideline and must be removed from the site. Additional sampling and testing may be carried
out to assist in defining the limits of the impacted soil.

When transporting the site soils to another site the following is recommended;

l. All available analytical results and environmental assessment reports must be fully
disclosed to the receiving site owners/authorities and they must agrce to receive the
material.

2. The environmental consultant must confirm the land use at the receiving site is
compatible to receive the material.
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3. Transportation and placement of the material must be monitored by the environmental
consultant to check the material is appropriately placed at the approved site.

Where soil is to be transported to a landfill site, additional chemical testing in accordance with
Ontario Regulation 347, Schedule 4, as amended to Ontario Regulation 558100, dated March
2A01, Toxicity Characteristic Leaching Procedure (TCLP) will be required.

Soil conditions between and beyond the sampled locations may differ from those encountered
during this investigation. There is no legal imperative to remove or treat the soil that exceeds the
applicable site standards provided it is demonstrated that there is no off site impact or adverse
effect. If contaminated soil is left on site, the landowner assumes liability associated with the
site contamination and potential off site contamination. The liability concerns could include
potential scrutiny from the MOE and the public, potential for decreased value of the land and
issues during potential divesting of the property due to environmental liability concerns on the
part of future owners or their financiers/insurers.

Conclusion and Recommendations

It is concluded that the proposed Whiskey Creek Watercourse improvements and culvert
replacements are feasible. It is recommended that;

1. The foundations be placed on the in-situ sand or engineered fill after first removing any
deleterious organic material.

2. The urban street sections may be constructed with the recommendations contained herein
and

3. The foundation excavations and engineered fill placement are to be inspected dwing
construction by a representative of Fisher Environmental Ltd to confirm the soil
conditions are similar to the assumptions made for this report.

Limitations

This report was prepared for use by the Corporation of the City of Barrie and is based on the
work as described in the Scope of Work. The conclusions presented in this report reflect existing
site conditions within the scope of this assignment and the results of previous investigation on
the property.

No investigation method can completely eliminate the possibility of obtaining partially imprecise
or incomplete information. It can only reduce the possibility to an acceptable level. Professional
judgment was exercised in gathering and analyzing the information obtained and the formulation
of the conclusions and recommendations. Like all professional persons rendering advice, we do
not act as absolute insurers of the conclusions reached, but commit ourselves to care and
competence in reaching those conclusions. No warranty, whether expressed or implied, is
included or intended in this report.

The scope of services performed may not be appropriate for the purposes of other users. This
report should not be used in contexts other than pertaining to the evaluation of the property at the
current time. Written authorization must be obtained from Fisher Environmental Ltd. prior to
use by any other parties, or any futwe use, of this document or its findings, conclusions, or
recommendations represented herein. Any use which a third party makes of this report, or any
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reliance on or decisions made on the basis of it, are the responsibility of the third parties. Fisher

result of decisi ions based on this report.

George Bel

Encl. Figure I Location Plan
Surficial Geology Plan
Site Plan with Borehole & Monitoring Well Locations
Borehole Log Sheets
Grain Size Distribution
Chemical Analysis

Figure 2,
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Chih S. Huang & Associates, Inc.
rcNSULTING GEOTECHNICAL INSPECTION &. TESTING ENGINEER"9

275014ch Avenue, Unit 11, Markham, Ontario IJR 0M
Telephone PAil 475.478{ Fax: (905) 475-51?7

DaE: November 25, 2011

Fisher Environmental Ltd.

400 Esna Park Dr., Unit #15
Markham, Ontario L3R 3K2

Attention: Itdr. Dave Fisher, P.Eng.

Re: GRAIN SIZE ANAIY$S AND I{YDROMETER TEST ON SOIL SAMPLE,

WHISKHT CREEK WATERCOURSE IMPROVEIvfEiI{TS, BARX,I4 ONTARIO

As requested, we have conducrcd grain size analysis and hydrometer test on the samples

submitted to our laboratory on Nouem.ber 22, 2011,

The grain size distribution curves are presented on awloswe no. 1.

The moisfure content of the soil samples are described as follows:

Soil Samole

B.H. Z (7.6?,m.8.23m)

B.H.4 (6.10m-6.?1m)

Moisture Coptent (%)

7.t.3

19.6

CHIH S. HUANG & ASSOCIATES INC.

-{*&^,t#-b'-*+.
Chih Huang, P.gog. V ffi

'nq
CHIH HUANG E

cshkompanykurpV?00\G3?9 lt l.doc



Enclosure No. 1Ref. No. C,3791
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Client: The City of Barrie  F.E. Job #: 11-3233

Address: 70 Collier Street, Project Name: Whiskey Creek Watercourse

P.O. Box 400, Barrie, ON Improvements

L4M 4T5 Project ID: FE-P-11-5718

Tel.: Date Sampled: 21-Nov-11

Email: Date Received: 21-Nov-11

Attn: J.S. Capling Date Reported: 1-Dec-11

Location: N/A

Analysis Requested: Metals, PHCs, VOCs, PAHs, pH, EC, SAR, Sodium, Chloride

Sample Description: 5 Soil, 7 Sediment, 5 Water Samples

11-3233-1 11-3233-2 11-3233-3 11-3233-4 11-3233-5 Soil 1

Certificate of Analysis

FISHER ENVIRONMENTAL  LABORATORIES 

 

FULL  RANGE  ANALYTICAL SERVICES   •   SOIL /WATER / AIR TESTING   •   ENVIRONMENTAL 
COMPLIANCE  PACKAGES  • 24 HOUR EMERGENCY  RESPONSE  • CALA ACCREDITED 
 

400 ESNA PARK DRIVE #15          
 MARKHAM, ONT.  L3R 3K2 

TEL: 905 475-7755 
FAX: 905 475-7718 

www.fisherenvironmental.com 
 

 

BH1 BH2 BH3 BH4 BH5 Table 8

0.75-1.35m 1.50-2.10m 0.15-0.75m 2.25-2.85m 3.00-3.60m R/P/I/I/C/C

Concentration (ppm)

Metals in Soil

Antimony <1 <1 <1 <1 <1 1.3

Arsenic <5 <5 <5 <5 <5 18

Barium 45.3 11.2 30.3 32.7 14.2 220

Beryllium <2 <2 <2 <2 <2 2.5

Cadmium <0.5 <0.5 <0.5 <0.5 <0.5 1.2

Chromium 13.2 5.7 6.0 20.6 11.1 70

Cobalt <2 <2 2.2 3.5 3.0 22

Copper 6.4 <5 <5 12.1 <5 92

Lead <10 <10 <10 <10 <10 120

Molybdenum <2 <2 <2 <2 <2 2

Nickel <5 <5 <5 5.7 <5 82

Selenium <1 <1 <1 <1 <1 1.5

Silver <0.5 <0.5 <0.5 <0.5 <0.5 0.5

Thallium <1 <1 <1 <1 <1 1

Vanadium 13.4 13.7 13.9 22.3 27.4 86

Zinc 16.5 <15 <15 34.7 <15 290

< result obtained was below RL (Reporting Limit).  

Parameter

1 MOE - Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act, April 15, 2011. Table 8: Generic Site 
Condition Standards for Use within 30 m of a Water Body in a Potable Groundwater Condition; 
Residential/Parkland/Institutional/Industrial/Commercial/Community Property Use (R/P/I/I/C/C).

Page 1 of 27 Results relate only to the items tested



Client: The City of Barrie  F.E. Job #: 11-3233

Analysis Requested: Metals, PHCs, VOCs, PAHs, pH, EC, SAR, Sodium, Chloride

Sample Description: 5 Soil, 7 Sediment, 5 Water Samples

11-3233-6 11-3233-7 11-3233-8 11-3233-9 11-3233-10 Sediment 2

Creek Sediment Creek Sediment Creek Sediment Creek Sediment Creek Sediment Table 8

Sample #1 Sample #2 Sample #3 Sample #4 Sample #5 All Types

Concentration (ppm)

Metals in Soil

Antimony <1 <1 <1 <1 <1 NV

Arsenic <5 <5 <5 <5 <5 6

Barium 10.8 10.5 22.4 16.9 7.0 NV

Beryllium <2 <2 <2 <2 <2 NV

Cadmium <0.5 <0.5 <0.5 <0.5 <0.5 0.6

Chromium 7.2 5.7 17.3 10.1 5.1 26

Cobalt <2 2.0 3.3 2.2 <2 50

Copper <5 <5 9.6 5.6 <5 16

Lead <10 <10 <10 <10 <10 31

Molybdenum NV

Certificate of Analysis

Parameter

Molybdenum <2 <2 <2 <2 <2 NV

Nickel <5 <5 <5 <5 <5 16

Selenium <1 <1 <1 <1 <1 NV

Silver <0.5 <0.5 <0.5 <0.5 <0.5 0.5

Thallium <1 <1 <1 <1 <1 NV

Vanadium 17.1 17.4 37.9 18.9 13.7 NV

Zinc 19.4 18.5 35 32.5 <15 120

< result obtained was below RL (Reporting Limit).  
NV: No value derived.
2 MOE - Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act, April 15, 2011. Table 8: Generic Site 
Condition Standards for Use within 30 m of a Water Body in a Potable Groundwater Condition; All Types of Property Use (All Types).

Page 2 of 27 Results relate only to the items tested



Client: The City of Barrie  F.E. Job #: 11-3233

Analysis Requested: Metals, PHCs, VOCs, PAHs, pH, EC, SAR, Sodium, Chloride

Sample Description: 5 Soil, 7 Sediment, 5 Water Samples

11-3233-11 11-3233-12 Sediment 2

Creek Sediment Creek Sediment Table 8

Sample #6 Sample #7 All Types

Concentration (ppm)

Metals in Soil

Antimony <1 <1 NV

Arsenic <5 <5 6

Barium 50.7 29.9 NV

Beryllium <2 <2 NV

Cadmium <0.5 <0.5 0.6

Chromium 17.8 10.4 26

Cobalt 4.6 2.4 50

Copper 12.0 8.6 16

Lead 19.8 <10 31

Molybdenum NV

Parameter

Certificate of Analysis

Molybdenum <2 <2 NV

Nickel 6.7 <5 16

Selenium <1 <1 NV

Silver <0.5 <0.5 0.5

Thallium <1 <1 NV

Vanadium 28.0 17.0 NV

Zinc 60.2 56.0 120

< result obtained was below RL (Reporting Limit).  
NV: No value derived.
2 MOE - Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act, April 15, 2011. Table 8: Generic Site 
Condition Standards for Use within 30 m of a Water Body in a Potable Groundwater Condition; All Types of Property Use (All Types).

Page 3 of 27 Results relate only to the items tested



Client: The City of Barrie  F.E. Job #: 11-3233

Blank RL QC Sample AR Duplicate AR

Metals in Soil

Antimony <1 1 nd nd 0.0 0-20
Arsenic <5 5 101 33-167 0.0 0-20
Barium <5 5 108 69-131 6.7 0-20
Beryllium <2 2 nd nd 0.0 0-20
Cadmium <0.5 0.5 nd nd 0.0 0-20
Chromium <5 5 110 41-159 1.3 0-20
Cobalt <2 2 125 75-125 5.2 0-20
Copper <5 5 102 73-127 4.8 0-20
Lead <10 10 102 54-146 4.4 0-20
Molybdenum <2 2 nd nd 0.0 0-20
Nickel <5 5 107 61-139 4.8 0-20
Selenium <1 1 nd nd 0.0 0-20
Silver <0.5 0.5 nd nd 0.0 0-20

Thallium <1 1 nd nd 0.0 0-20
Vanadium <10 10 135 50-150 6.2 0-20

(ppm) Recovery (%) RPD (%)

QA/QC Report 

Parameter

Vanadium <10 10 135 50-150 6.2 0-20
Zinc <15 15 108 72-128 6.5 0-20

LEGEND:
< result obtained was below RL (Reporting Limit);
AR - Acceptable Range obtained from historical data;
RPD - Relative Percent Difference.

ANALYTICAL METHODS:
Metals - Method #F-1, Rev.4.4, Standard Operation Procedure for determination of Metals by the Inductively Coupled Plasma- Optical. Method used by 
Fisher Environmental Lab complies with the Standard Methods for the Examination of Water and Wastewater, 20th Ed.3120-B.

Page 4 of 27 Results relate only to the items tested



Client: The City of Barrie  F.E. Job #: 11-3233

Analysis Requested: Metals, PHCs, VOCs, PAHs, pH, EC, SAR, Sodium, Chloride

Sample Description: 5 Soil, 7 Sediment, 5 Water Samples

11-3233-1 11-3233-2 11-3233-3 11-3233-4 11-3233-5 Soil 1

BH1 BH2 BH3 BH4 BH5 Table 8

0.75-1.35m 1.50-2.10m 0.15-0.75m 2.25-2.85m 3.00-3.60m R/P/I/I/C/C
Concentration (ppm)

VOCs in Soil
Acetone <0.02 <0.02 <0.02 <0.02 <0.02 0.5
Benzene <0.02 <0.02 <0.02 <0.02 <0.02 0.02
Bromodichloromethane <0.02 <0.02 <0.02 <0.02 <0.02 0.05
Bromoform <0.02 <0.02 <0.02 <0.02 <0.02 0.05
Bromomethane <0.02 <0.02 <0.02 <0.02 <0.02 0.05
Carbon Tetrachloride <0.02 <0.02 <0.02 <0.02 <0.02 0.05
Chlorobenzene <0.02 <0.02 <0.02 <0.02 <0.02 0.05
Chloroform <0.02 <0.02 <0.02 <0.02 <0.02 0.05
Dibromochloromethane <0.02 <0.02 <0.02 <0.02 <0.02 0.05
1,2-Dichlorobenzene <0.02 <0.02 <0.02 <0.02 <0.02 0.05
1,3-Dichlorobenzene <0.02 <0.02 <0.02 <0.02 <0.02 0.05

Certificate of Analysis

Parameter

1,3-Dichlorobenzene <0.02 <0.02 <0.02 <0.02 <0.02 0.05
1,4-Dichlorobenzene <0.02 <0.02 <0.02 <0.02 <0.02 0.05
1,1-Dichloroethane <0.02 <0.02 <0.02 <0.02 <0.02 0.05
1,2-Dichloroethane <0.02 <0.02 <0.02 <0.02 <0.02 0.05
1,1-Dichloroethylene <0.02 <0.02 <0.02 <0.02 <0.02 0.05
c-1,2-Dichloroethylene <0.02 <0.02 <0.02 <0.02 <0.02 0.05
t-1,2-Dichloroethylene <0.02 <0.02 <0.02 <0.02 <0.02 0.05
1,2-Dichloropropane <0.02 <0.02 <0.02 <0.02 <0.02 0.05
1,3-Dichloropropene <0.02 <0.02 <0.02 <0.02 <0.02 0.05
Ethylbenzene <0.02 <0.02 <0.02 <0.02 <0.02 0.05
Methyl Ethyl Ketone <0.02 <0.02 <0.02 <0.02 <0.02 0.5
Methylene Chloride <0.02 <0.02 <0.02 <0.02 <0.02 0.05
1,1,2,2-Tetrachloroethane <0.02 <0.02 <0.02 <0.02 <0.02 0.05
Tetrachloroethylene <0.02 <0.02 <0.02 <0.02 <0.02 0.05
Toluene <0.02 <0.02 <0.02 <0.02 <0.02 0.2
1,1,1-Trichloroethane <0.02 <0.02 <0.02 <0.02 <0.02 0.05
1,1,2-Trichloroethane <0.02 <0.02 <0.02 <0.02 <0.02 0.05
Trichloroethylene <0.02 <0.02 <0.02 <0.02 <0.02 0.05
Xylenes <0.02 <0.02 <0.02 <0.02 <0.02 0.05

Surrogate Recovery (%)

Bromochloromethane 77 117 87 117 110 70-130
1,4-Difluorobenzene 71 105 83 103 115 70-130
1,4-Dichlorobutane 73 117 77 107 112 70-130

< result obtained was below RL (Reporting Limit).  
1 MOE - Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act, April 15, 2011. Table 8: Generic Site 
Condition Standards for Use within 30 m of a Water Body in a Potable Groundwater Condition; 
Residential/Parkland/Institutional/Industrial/Commercial/Community Property Use (R/P/I/I/C/C).

Page 5 of 27 Results relate only to the items tested



Client: The City of Barrie  F.E. Job #: 11-3233

Analysis Requested: Metals, PHCs, VOCs, PAHs, pH, EC, SAR, Sodium, Chloride

Sample Description: 5 Soil, 7 Sediment, 5 Water Samples

11-3233-6 11-3233-7 11-3233-8 11-3233-9 11-3233-10 Sediment 2

Creek Sediment Creek Sediment Creek Sediment Creek Sediment Creek Sediment Table 8

Sample #1 Sample #2 Sample #3 Sample #4 Sample #5 All Types
Concentration (ppm)

VOCs in Soil
Acetone <0.02 <0.02 <0.02 <0.02 <0.02 NV
Benzene <0.02 <0.02 <0.02 <0.02 <0.02 NV
Bromodichloromethane <0.02 <0.02 <0.02 <0.02 <0.02 NV
Bromoform <0.02 <0.02 <0.02 <0.02 <0.02 NV
Bromomethane <0.02 <0.02 <0.02 <0.02 <0.02 NV
Carbon Tetrachloride <0.02 <0.02 <0.02 <0.02 <0.02 NV
Chlorobenzene <0.02 <0.02 <0.02 <0.02 <0.02 NV
Chloroform <0.02 <0.02 <0.02 <0.02 <0.02 NV
Dibromochloromethane <0.02 <0.02 <0.02 <0.02 <0.02 NV
1,2-Dichlorobenzene <0.02 <0.02 <0.02 <0.02 <0.02 NV
1,3-Dichlorobenzene <0.02 <0.02 <0.02 <0.02 <0.02 NV

Parameter

Certificate of Analysis

1,3-Dichlorobenzene <0.02 <0.02 <0.02 <0.02 <0.02 NV
1,4-Dichlorobenzene <0.02 <0.02 <0.02 <0.02 <0.02 NV
1,1-Dichloroethane <0.02 <0.02 <0.02 <0.02 <0.02 NV
1,2-Dichloroethane <0.02 <0.02 <0.02 <0.02 <0.02 NV
1,1-Dichloroethylene <0.02 <0.02 <0.02 <0.02 <0.02 NV
c-1,2-Dichloroethylene <0.02 <0.02 <0.02 <0.02 <0.02 NV
t-1,2-Dichloroethylene <0.02 <0.02 <0.02 <0.02 <0.02 NV
1,2-Dichloropropane <0.02 <0.02 <0.02 <0.02 <0.02 NV
1,3-Dichloropropene <0.02 <0.02 <0.02 <0.02 <0.02 NV
Ethylbenzene <0.02 <0.02 <0.02 <0.02 <0.02 NV
Methyl Ethyl Ketone <0.02 <0.02 <0.02 <0.02 <0.02 NV
Methylene Chloride <0.02 <0.02 <0.02 <0.02 <0.02 NV
1,1,2,2-Tetrachloroethane <0.02 <0.02 <0.02 <0.02 <0.02 NV
Tetrachloroethylene <0.02 <0.02 <0.02 <0.02 <0.02 NV
Toluene <0.02 <0.02 <0.02 <0.02 <0.02 NV
1,1,1-Trichloroethane <0.02 <0.02 <0.02 <0.02 <0.02 NV
1,1,2-Trichloroethane <0.02 <0.02 <0.02 <0.02 <0.02 NV
Trichloroethylene <0.02 <0.02 <0.02 <0.02 <0.02 NV
Xylenes <0.02 <0.02 <0.02 <0.02 <0.02 NV

Surrogate Recovery (%)

Bromochloromethane 102 117 111 114 84 70-130
1,4-Difluorobenzene 103 103 110 116 79 70-130
1,4-Dichlorobutane 93 107 97 104 82 70-130

< result obtained was below RL (Reporting Limit).  
NV: No value derived.
2 MOE - Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act, April 15, 2011. Table 8: Generic Site 
Condition Standards for Use within 30 m of a Water Body in a Potable Groundwater Condition; All Types of Property Use (All Types).

Page 6 of 27 Results relate only to the items tested



Client: The City of Barrie  F.E. Job #: 11-3233

Analysis Requested: Metals, PHCs, VOCs, PAHs, pH, EC, SAR, Sodium, Chloride

Sample Description: 5 Soil, 7 Sediment, 5 Water Samples

11-3233-11 11-3233-12 Sediment 2

Creek Sediment Creek Sediment Table 8

Sample #6 Sample #7 All Types
Concentration (ppm)

VOCs in Soil
Acetone <0.02 <0.02 NV
Benzene <0.02 <0.02 NV
Bromodichloromethane <0.02 <0.02 NV
Bromoform <0.02 <0.02 NV
Bromomethane <0.02 <0.02 NV
Carbon Tetrachloride <0.02 <0.02 NV
Chlorobenzene <0.02 <0.02 NV
Chloroform <0.02 <0.02 NV
Dibromochloromethane <0.02 <0.02 NV
1,2-Dichlorobenzene <0.02 <0.02 NV
1,3-Dichlorobenzene <0.02 <0.02 NV

Certificate of Analysis

Parameter

1,3-Dichlorobenzene <0.02 <0.02 NV
1,4-Dichlorobenzene <0.02 <0.02 NV
1,1-Dichloroethane <0.02 <0.02 NV
1,2-Dichloroethane <0.02 <0.02 NV
1,1-Dichloroethylene <0.02 <0.02 NV
c-1,2-Dichloroethylene <0.02 <0.02 NV
t-1,2-Dichloroethylene <0.02 <0.02 NV
1,2-Dichloropropane <0.02 <0.02 NV
1,3-Dichloropropene <0.02 <0.02 NV
Ethylbenzene <0.02 <0.02 NV
Methyl Ethyl Ketone <0.02 <0.02 NV
Methylene Chloride <0.02 <0.02 NV
1,1,2,2-Tetrachloroethane <0.02 <0.02 NV
Tetrachloroethylene <0.02 <0.02 NV
Toluene 0.09 0.09 NV
1,1,1-Trichloroethane <0.02 <0.02 NV
1,1,2-Trichloroethane <0.02 <0.02 NV
Trichloroethylene <0.02 <0.02 NV
Xylenes <0.02 <0.02 NV

Surrogate Recovery (%)

Bromochloromethane 93 120 70-130
1,4-Difluorobenzene 80 123 70-130
1,4-Dichlorobutane 92 128 70-130

< result obtained was below RL (Reporting Limit).  
NV: No value derived.
2 MOE - Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act, April 15, 2011. Table 8: Generic Site 
Condition Standards for Use within 30 m of a Water Body in a Potable Groundwater Condition; All Types of Property Use (All Types).

Page 7 of 27 Results relate only to the items tested



Client: The City of Barrie F.E. Job #: 11-3233

Blank RL QC Sample AR Duplicate AR

VOCs in Soil
Acetone <0.02 0.02 103 70-130 ND 0-20
Benzene <0.02 0.02 112 70-130 3.0 0-20
Bromodichloromethane <0.02 0.02 100 70-130 ND 0-20
Bromoform <0.02 0.02 100 70-130 ND 0-20
Bromomethane <0.02 0.02 97 70-130 ND 0-20
Carbon Tetrachloride <0.02 0.02 98 70-130 ND 0-20
Chlorobenzene <0.02 0.02 101 70-130 ND 0-20
Chloroform <0.02 0.02 88 70-130 ND 0-20
Dibromochloromethane <0.02 0.02 106 70-130 ND 0-20
1,2-Dichlorobenzene <0.02 0.02 104 70-130 ND 0-20
1,3-Dichlorobenzene <0.02 0.02 92 70-130 ND 0-20
1,4-Dichlorobenzene <0.02 0.02 93 70-130 ND 0-20
1,1-Dichloroethane <0.02 0.02 97 70-130 ND 0-20
1,2-Dichloroethane <0.02 0.02 98 70-130 ND 0-20
1,1-Dichloroethylene <0.02 0.02 99 70-130 ND 0-20
c-1,2-Dichloroethylene <0.02 0.02 93 70-130 ND 0-20
t-1,2-Dichloroethylene <0.02 0.02 90 70-130 ND 0-20

QA/QC Report 

Parameter
(ppm) Recovery (%) RPD (%)

t-1,2-Dichloroethylene <0.02 0.02 90 70-130 ND 0-20
1,2-Dichloropropane <0.02 0.02 109 70-130 ND 0-20
1,3-Dichloropropene <0.02 0.02 93 70-130 ND 0-20
Ethylbenzene <0.02 0.02 102 70-130 11.0 0-20
Methyl Ethyl Ketone <0.02 0.02 105 70-130 ND 0-20
Methylene Chloride <0.02 0.02 92 70-130 ND 0-20
1,1,2,2-Tetrachloroethane <0.02 0.02 89 70-130 ND 0-20
Tetrachloroethylene <0.02 0.02 97 70-130 ND 0-20
Toluene <0.02 0.02 112 70-130 18.0 0-20
1,1,1-Trichloroethane <0.02 0.02 101 70-130 ND 0-20
1,1,2-Trichloroethane <0.02 0.02 103 70-130 ND 0-20
Trichloroethylene <0.02 0.02 96 70-130 ND 0-20
Xylenes <0.02 0.02 106 70-130 15.0 0-20

Surrogate Recovery (%)
Parameter Blank AR QC Sample AR Duplicate AR

Bromocholoromethane 82 70-130 109 70-130 87 70-130
1,4-Difluorobenzene 74 70-130 110 70-130 84 70-130
1,4-Dichlorobutane 77 70-130 114 70-130 76 70-130

LEGEND:

< result obtained was below RL (Reporting Limit);
ND: No Data;
AR - Acceptable Range obtained from historical data;
RPD - Relative Percent Difference.

ANALYTICAL METHODS:
VOCs - Method #F-6, Rev. 4.4, Standard Operating Procedures for determination of Volatile Organic Compounds by Purge and Trap / GC-FID. Methods used 
by Fisher Environmental Lab are in full compliance with the reference methods for the Examination of Water and Wastewater, 20th Ed. 6220 Purge &Trap 
GC Method. 

Page 8 of 27 Results relate only to the items tested



Client: The City of Barrie  F.E. Job #: 11-3233

Analysis Requested: Metals, PHCs, VOCs, PAHs, pH, EC, SAR, Sodium, Chloride

Sample Description: 5 Soil, 7 Sediment, 5 Water Samples

11-3233-1 11-3233-2 11-3233-3 11-3233-4 11-3233-5 Soil 1

BH1 BH2 BH3 BH4 BH5 Table 8

0.75-1.35m 1.50-2.10m 0.15-0.75m 2.25-2.85m 3.00-3.60m R/P/I/I/C/C

Concentration (ppm)

PHC (F 1 -F 4 )  in Soil 

F1-BTEX (C6 - C10) <10 <10 <10 <10 <10 25
F2 (C10 - C16) <10 <10 <10 <10 <10 10
F3 (C16 - C34) <50 <50 <50 <50 <50 240
F4 (C34 - C50) <50 <50 <50 <50 <50 120
Chromatogram descends to 
baseline by nC50 ? (Yes/No)

Yes Yes Yes Yes Yes

Surrogate Recovery (%)
Bromochloromethane 77 117 87 117 110 70-130

1,4-Difluorobenzene 71 105 83 103 115 70-130

1,4-Dichlorobutane 73 117 77 107 112 70-130

Certificate of Analysis

Parameter

1,4-Dichlorobutane 73 117 77 107 112

F4G (gravimetric heavy hydrocarbons) cannot be added to the C6 to C50 hydrocarbons.

< result obtained was below RL (Reporting Limit).  
1 MOE - Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act, April 15, 2011. Table 8: Generic Site 
Condition Standards for Use within 30 m of a Water Body in a Potable Groundwater Condition; 
Residential/Parkland/Institutional/Industrial/Commercial/Community Property Use (R/P/I/I/C/C).

Page 9 of 27 Results relate only to the items tested



Client: The City of Barrie  F.E. Job #: 11-3233

Analysis Requested: Metals, PHCs, VOCs, PAHs, pH, EC, SAR, Sodium, Chloride

Sample Description: 5 Soil, 7 Sediment, 5 Water Samples

11-3233-6 11-3233-7 11-3233-8 11-3233-9 11-3233-10 Sediment 2

Creek Sediment Creek Sediment Creek Sediment Creek Sediment Creek Sediment Table 8

Sample #1 Sample #2 Sample #3 Sample #4 Sample #5 All Types

Concentration (ppm)

PHC (F 1 -F 4 )  in Soil 

F1-BTEX (C6 - C10) <10 <10 <10 <10 <10 NV
F2 (C10 - C16) <10 <10 <10 51 <10 NV
F3 (C16 - C34) 110 <50 140 155 <50 NV
F4 (C34 - C50) <50 <50 <50 <50 <50 NV
Chromatogram descends to 
baseline by nC50 ? (Yes/No)

Yes Yes Yes Yes Yes

Surrogate Recovery (%)
Bromochloromethane 102 117 111 114 84 70-130

1,4-Difluorobenzene 103 103 110 116 79 70-130

1,4-Dichlorobutane 93 107 97 104 82 70-130

Certificate of Analysis

Parameter

1,4-Dichlorobutane 93 107 97 104 82

11-3233-11 11-3233-12 Sediment 2

Creek Sediment Creek Sediment Table 8

Sample #6 Sample #7 All Types

Concentration (ppm)

PHC (F 1 -F 4 )  in Soil 

F1-BTEX (C6 - C10) <10 <10 NV
F2 (C10 - C16) <10 28 NV
F3 (C16 - C34) 230 93 NV
F4 (C34 - C50) 120 <50 NV
Chromatogram descends to 
baseline by nC50 ? (Yes/No)

Yes Yes

Surrogate Recovery (%)
Bromochloromethane 93 120 70-130

1,4-Difluorobenzene 80 123 70-130

1,4-Dichlorobutane 92 128 70-130

F4G (gravimetric heavy hydrocarbons) cannot be added to the C6 to C50 hydrocarbons.

< result obtained was below RL (Reporting Limit).  
NV: No value derived.

Parameter

2 MOE - Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act, April 15, 2011. Table 8: Generic Site 
Condition Standards for Use within 30 m of a Water Body in a Potable Groundwater Condition; All Types of Property Use (All Types).
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Client: The City of Barrie F.E. Job #: 11-3233

Blank RL QC Sample AR Duplicate AR

PHC (F1-F4)  in Soil 
F1-BTEX (C6 - C10) <10 10 109 70-130 9 0-20
F2 (C10 - C16) <10 10 98 70-130 11 0-20
F3 (C16 - C34) <50 50 98 70-130 8 0-20
F4 (C34 - C50) <50 50 97 70-130 14 0-20

Surrogate Recovery (%)
Parameter Blank AR QC Sample AR Duplicate AR

Bromochloromethane 83 70-130 78 70-130 111 70-130

1,4-Difluorobenzene 85 70-130 77 70-130 108 70-130

1,4-Dichlorobutane 81 70-130 83 70-130 107 70-130

LEGEND:

< result obtained was below RL (Reporting Limit);
AR - Acceptable Range obtained from historical data;
RPD - Relative Percent Difference.

ANALYTICAL METHODS:

RPD (%)

QA/QC Report 

Parameter
Recovery (%)(ppm)

BTEX should be subtracted from F1, Naphthalene from F2 and  selected PAHs from F3 if BTEX/PAHs are analyzed, then report F1-BTEX, F2-Naph. and F3-PAH. 

nC50 response factor was within 70% of nC10+nC16+nC34 average.

ANALYTICAL METHODS:

PHC (F1-F4) - Method # F-7, Rev 1.4., Standard Operating Procedures for determination of Petroleum Hydrocarbons (F1-F4). Method used by Fisher 

Environmental Lab complies with the Standard Method for the Canada Wide Standard for Petroleum Hydrocarbons in Soil-Tier 1 Method, CCME 2001 and is 
validated for use in the laboratory.
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Client: The City of Barrie  F.E. Job #: 11-3233

Analysis Requested: Metals, PHCs, VOCs, PAHs, pH, EC, SAR, Sodium, Chloride

Sample Description: 5 Soil, 7 Sediment, 5 Water Samples

11-3233-1 11-3233-2 11-3233-3 11-3233-4 11-3233-5 Soil 1

BH1 BH2 BH3 BH4 BH5 Table 8

0.75-1.35m 1.50-2.10m 0.15-0.75m 2.25-2.85m 3.00-3.60m R/P/I/I/C/C

Concentration (ppm)

PAHs  in Soil 
Naphthalene <0.05 <0.05 <0.05 <0.05 <0.05 0.09

2-Methylnaphthalene <0.05 <0.05 <0.05 <0.05 <0.05

1-Methylnaphthalene <0.05 <0.05 <0.05 <0.05 <0.05

Acenaphthylene <0.05 <0.05 <0.05 <0.05 <0.05 0.093

Acenaphthene <0.05 <0.05 <0.05 <0.05 <0.05 0.072

Fluorene <0.05 <0.05 <0.05 <0.05 <0.05 0.19

Phenanthrene <0.05 <0.05 <0.05 <0.05 <0.05 0.69

Anthracene <0.05 <0.05 <0.05 <0.05 <0.05 0.22

Fluoranthene <0.05 <0.05 <0.05 <0.05 <0.05 0.69

Pyrene <0.05 <0.05 <0.05 <0.05 <0.05 1

Certificate of Analysis

Parameter

0.59

Pyrene <0.05 <0.05 <0.05 <0.05 <0.05 1

Benzo [a] anthracene 0.12 <0.05 <0.05 <0.05 <0.05 0.36

Chrysene 0.09 <0.05 <0.05 0.08 <0.05 2.8

Benzo [b] fluoranthene <0.05 <0.05 <0.05 <0.05 <0.05 0.47

Benzo [k] fluoranthene <0.05 <0.05 <0.05 <0.05 <0.05 0.48

Benzo [a] pyrene <0.05 <0.05 <0.05 <0.05 <0.05 0.3

Indeno [1,2,3-cd] pyrene <0.1 <0.1 <0.1 <0.1 <0.1 0.23

Dibenzo [a,h] anthracene <0.05 <0.05 <0.05 <0.05 <0.05 0.1

Benzo [g,h,i] perylene <0.1 <0.1 <0.1 <0.1 <0.1 0.68

Surrogate Recovery (%)

Naphthalene-d8 57 84 87 85 98 46-182

Phenanthrene-d10 53 81 78 75 89 56-204

Chrysene-d12 56 72 75 75 84 33-122

< result obtained was below RL (Reporting Limit).  
1 MOE - Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act, April 15, 2011. Table 8: Generic Site 
Condition Standards for Use within 30 m of a Water Body in a Potable Groundwater Condition; 
Residential/Parkland/Institutional/Industrial/Commercial/Community Property Use (R/P/I/I/C/C).
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Client: The City of Barrie  F.E. Job #: 11-3233

Analysis Requested: Metals, PHCs, VOCs, PAHs, pH, EC, SAR, Sodium, Chloride

Sample Description: 5 Soil, 7 Sediment, 5 Water Samples

11-3233-6 11-3233-7 11-3233-8 11-3233-9 11-3233-10 Sediment 2

Creek Sediment Creek Sediment Creek Sediment Creek Sediment Creek Sediment Table 8

Sample #1 Sample #2 Sample #3 Sample #4 Sample #5 All Types

Concentration (ppm)

PAHs  in Soil 
Naphthalene <0.05 <0.05 <0.05 <0.05 <0.05 NV

2-Methylnaphthalene <0.05 <0.05 <0.05 <0.05 <0.05

1-Methylnaphthalene <0.05 <0.05 <0.05 <0.05 <0.05

Acenaphthylene <0.05 <0.05 <0.05 <0.05 <0.05 NV

Acenaphthene <0.05 <0.05 <0.05 <0.05 <0.05 NV

Fluorene <0.05 <0.05 <0.05 <0.05 <0.05 0.19

Phenanthrene <0.05 <0.05 <0.05 <0.05 <0.05 0.56

Anthracene <0.05 <0.05 <0.05 <0.05 <0.05 0.22

Fluoranthene <0.05 <0.05 0.10 0.06 <0.05 0.75

Pyrene <0.05 <0.05 0.10 <0.05 <0.05 0.49

Certificate of Analysis

Parameter

NV

Pyrene <0.05 <0.05 0.10 <0.05 <0.05 0.49

Benzo [a] anthracene <0.05 <0.05 0.05 <0.05 <0.05 0.32

Chrysene <0.05 <0.05 0.07 <0.05 <0.05 0.34

Benzo [b] fluoranthene <0.05 <0.05 0.06 <0.05 <0.05 NV

Benzo [k] fluoranthene <0.05 <0.05 0.06 <0.05 <0.05 0.24

Benzo [a] pyrene <0.05 <0.05 0.06 <0.05 <0.05 0.37

Indeno [1,2,3-cd] pyrene <0.1 <0.1 <0.1 <0.1 <0.1 0.2

Dibenzo [a,h] anthracene <0.05 <0.05 <0.05 <0.05 <0.05 0.06

Benzo [g,h,i] perylene <0.1 <0.1 <0.1 <0.1 <0.1 0.17

Surrogate Recovery (%)

Naphthalene-d8 105 105 91 94 100 46-182

Phenanthrene-d10 100 98 84 87 90 56-204

Chrysene-d12 89 86 73 79 81 33-122

< result obtained was below RL (Reporting Limit).  
NV: No value derived.
2 MOE - Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act, April 15, 2011. Table 8: Generic Site 
Condition Standards for Use within 30 m of a Water Body in a Potable Groundwater Condition; All Types of Property Use (All Types).
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Client: The City of Barrie  F.E. Job #: 11-3233

Analysis Requested: Metals, PHCs, VOCs, PAHs, pH, EC, SAR, Sodium, Chloride

Sample Description: 5 Soil, 7 Sediment, 5 Water Samples

11-3233-11 11-3233-12 Sediment 2

Creek Sediment Creek Sediment Table 8

Sample #6 Sample #7 All Types

Concentration (ppm)

PAHs  in Soil 
Naphthalene <0.05 <0.05 NV

2-Methylnaphthalene <0.05 <0.05

1-Methylnaphthalene <0.05 <0.05

Acenaphthylene <0.05 0.06 NV

Acenaphthene <0.05 0.08 NV

Fluorene <0.05 0.07 0.19

Phenanthrene <0.05 0.24 0.56

Anthracene <0.05 0.09 NV

Fluoranthene 0.12 0.40 0.75

Pyrene 0.10 0.34 0.49

NV

Certificate of Analysis

Parameter

Pyrene 0.10 0.34 0.49

Benzo [a] anthracene 0.06 0.20 0.32

Chrysene 0.08 0.29 0.34

Benzo [b] fluoranthene 0.07 0.28 NV

Benzo [k] fluoranthene 0.06 0.26 0.24

Benzo [a] pyrene 0.07 0.28 0.37

Indeno [1,2,3-cd] pyrene <0.1 0.28 0.2

Dibenzo [a,h] anthracene <0.05 0.27 0.06

Benzo [g,h,i] perylene <0.1 0.34 0.17

Surrogate Recovery (%)

Naphthalene-d8 84 85 46-182

Phenanthrene-d10 78 80 56-204

Chrysene-d12 71 78 33-122

< result obtained was below RL (Reporting Limit).  
Bold: Results exceed limit noted in Sediment Standards.
NV: No value derived.
2 MOE - Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act, April 15, 2011. Table 8: Generic Site 
Condition Standards for Use within 30 m of a Water Body in a Potable Groundwater Condition; All Types of Property Use (All Types).
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Client: The City of Barrie  F.E. Job #: 11-3233

Blank RL QC Sample AR Duplicate AR

PAHs in Soil

Naphthalene <0.05 0.05 113 41-154 0.0 0-30

2-Methylnaphthalene <0.05 0.05 94 23-162 0.0 0-30

1-Methylnaphthalene <0.05 0.05 99 38-155 0.0 0-30

Acenaphthylene <0.05 0.05 92 41-154 0.0 0-30

Acenaphthene <0.05 0.05 97 50-149 0.0 0-30

Fluorene <0.05 0.05 94 47-154 0.0 0-30

Phenanthrene <0.05 0.05 94 54-150 2.7 0-30

Anthracene <0.05 0.05 99 36-161 0.0 0-30

Fluoranthene <0.05 0.05 94 25-169 0.0 0-30

Pyrene <0.05 0.05 94 25-162 0.0 0-30

Benzo [a] anthracene <0.05 0.05 102 29-168 0.0 0-30

Chrysene <0.05 0.05 109 38-166 4.3 0-30

Benzo [b] fluoranthene <0.05 0.05 85 32-158 0.0 0-30

Benzo [k] fluoranthene <0.05 0.05 93 30-166 0.0 0-30

Benzo [a] pyrene <0.05 0.05 88 46-145 0.0 0-30

RPD (%)
Parameter

(ppm) Recovery (%)

QA/QC Report 

Benzo [a] pyrene <0.05 0.05 88 46-145 0.0 0-30

Indeno [1,2,3-cd] pyrene <0.1 0.1 90 30-159 0.0 0-30

Dibenzo [a,h] anthracene <0.05 0.05 90 28-168 0.0 0-30

Benzo [g,h,i] perylene <0.1 0.1 83 33-154 0.0 0-30

Surrogate Recovery (%)
Parameter Blank AR QC Sample AR Duplicate AR

Naphthalene-d8 114 52-154 65 52-154 80 52-154

Phenanthrene-d10 119 32-137 103 32-137 83 32-137

Chrysene-d12 135 27-159 92 27-159 82 27-159

LEGEND:
< result obtained was below RL (Reporting Limit);
Nd: No Data;
AR - Acceptable Range obtained from historical data;
RPD - Relative Percent Difference.

ANALYTICAL METHODS:

PAHs - Method #F-4, Rev 3.1, Standard Operating Procedures for determination of Polynuclear Aromatic Hydrocarbons in Soil Samples. Method used by 
Fisher Environmental Lab  complies with the Standard Methods for the Examination of Water and Wastewater, 20th Ed. 6440 B.
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Client: The City of Barrie  F.E. Job #: 11-3233

Analysis Requested: Metals, PHCs, VOCs, PAHs, pH, EC, SAR, Sodium, Chloride

Sample Description: 5 Soil, 7 Sediment, 5 Water Samples

11-3233-1 11-3233-2 11-3233-3 11-3233-4 11-3233-5 Soil 1

BH1 BH2 BH3 BH4 BH5 Table 8

0.75-1.35m 1.50-2.10m 0.15-0.75m 2.25-2.85m 3.00-3.60m R/P/I/I/C/C

pH  (no unit) 6.42 7.88 8.22 7.19 7.89 (5-11) 5-9 *

EC  (mS/cm) 0.11 0.64 0.20 0.58 0.53 0.7

SAR  (no unit) 0.58 4.07 3.36 2.97 4.42 5

Sodium  (ppm) 9.0 123.0 64.6 77.0 125.0 NA

Chloride  (ppm) 19.60 31.70 8.11 77.90 32.40 NA

< result obtained was below RL (Reporting Limit).  

NA: Not applicable.
1 MOE - Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act, April 15, 2011. Table 8: Generic Site 
Condition Standards for Use within 30 m of a Water Body in a Potable Groundwater Condition; 
Residential/Parkland/Institutional/Industrial/Commercial/Community Property Use (R/P/I/I/C/C).

Certificate of Analysis

Parameter

* Surface soil pH value from 5 - 9, Sub-surface soil pH value from 5-11. 
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Client: The City of Barrie  F.E. Job #: 11-3233

Analysis Requested: Metals, PHCs, VOCs, PAHs, pH, EC, SAR, Sodium, Chloride

Sample Description: 5 Soil, 7 Sediment, 5 Water Samples

11-3233-6 11-3233-7 11-3233-8 11-3233-9 11-3233-10 Sediment 2

Creek Sediment Creek Sediment Creek Sediment Creek Sediment Creek Sediment Table 8

Sample #1 Sample #2 Sample #3 Sample #4 Sample #5 All Types

pH  (no unit) 7.83 8.22 7.47 7.38 7.50 (5-11) 5-9 *

EC  (mS/cm) 0.15 0.20 0.27 0.40 0.34 NA

SAR  (no unit) 0.75 1.79 1.37 2.06 2.01 NA

Sodium  (ppm) 13.5 26.8 40.8 48.1 40.2 NV

Chloride  (ppm) 3.2 12.3 18.9 17.4 13.0 NV

11-3233-11 11-3233-12 Sediment 2

Creek Sediment Creek Sediment Table 8

Sample #6 Sample #7 All Types

pH  (no unit) 7.19 6.80 (5-11) 5-9 *

EC  (mS/cm) 0.27 0.38 NA

Certificate of Analysis

Parameter

Parameter

EC  (mS/cm) 0.27 0.38 NA

SAR  (no unit) 0.73 1.19 NA

Sodium  (ppm) 25.2 32.6 NV

Chloride  (ppm) 12.8 12.5 NV

< result obtained was below RL (Reporting Limit).  

NA: Not applicable. NV: No value derived.
* Surface soil pH value from 5 - 9, Sub-surface soil pH value from 5-11. 

2 MOE - Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act, April 15, 2011. Table 8: Generic Site 
Condition Standards for Use within 30 m of a Water Body in a Potable Groundwater Condition; All Types of Property Use (All Types).

Page 17 of 27 Results relate only to the items tested



Client: The City of Barrie  F.E. Job #: 11-3233

Blank RL QC Sample AR Duplicate AR

pH  (no unit) NA NA 7.83 7.50-8.50 1.7 0-20

EC  (mS/cm) <0.01 0.01 0.52 0.416-0.624 3.9 0-20

SAR  (no unit) NA NA 3.16 1.69-4.07 6.7 0-20

Sodium  (ppm) <10 10 99 80-120 1.1 0-20

Chloride  (ppm) <0.1 0.1 116 80-120 9.3 0-20

LEGEND:
< result obtained was below RL (Reporting Limit);

RPD - Relative Percent Difference.

ANALYTICAL METHODS:

AR - Acceptable Range obtained from historical data;

pH by pH meter, EC by EC meter, SAR by ICP #F-16 Rev.1.1; Sodium by ICP #F-1, Rev.4.0;  Chloride by Colorimetric  #F20. Rev. 1.0;  Methods used by 
Fisher Environmental Lab comply with the Standard Methods for the Examination of Water and Wastewater, 20th Ed.

RPD (%)

NA - Not Applicable;

Parameter
Recovery (%)

QA/QC Report 
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Client: The City of Barrie  F.E. Job #: 11-3233

Analysis Requested: Metals, PHCs, VOCs, PAHs, pH, EC, SAR, Sodium, Chloride

Sample Description: 5 Soil, 7 Sediment, 5 Water Samples

11-3233-13 11-3233-14 11-3233-15 11-3233-16 11-3233-17 Ground Water 3

BH2 (MW) BH3 (MW) BH3 (MW) Spike Trip Blank Table 8

Duplicate Recovery (%) All Types

Metals in Water

Antimony <2 <2 <2 73 <2 6

Arsenic 18.5 21.4 20.0 71 <2.5 25

Barium 203 215 231 102 <2 1,000

Beryllium <0.5 <0.5 <0.5 98 <0.5 4

Cadmium <1 <1 <1 102 <1 2.1

Chromium <10 <10 <10 99 <10 50

Cobalt <1 <1 <1 119 <1 3.8

Copper <5 <5 <5 122 <5 69

Lead <2.5 <2.5 <2.5 111 <2.5 10

Molybdenum 8.8 5.5 8.3 122 <0.5 70

Parameter

Concentration (ppb)

Certificate of Analysis

Molybdenum 8.8 5.5 8.3 122 <0.5 70

Nickel <1 <1 <1 102 <1 100

Selenium <5 <5 <5 168 <5 10

Silver <1 <1 <1 114 <1 1.2

Thallium <1 <1 <1 Nd <1 2

Vanadium <0.5 <0.5 <0.5 109 <0.5 6.2

Zinc <5 <5 <5 109 <5 890

< result obtained was below RL (Reporting Limit).  
Nd: No data.
3 MOE - Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act, April 15, 2011. Table 8: Generic Site 
Condition Standards for Use within 30 m of a Water Body in a Potable Groundwater Condition; All Types of Property Use (All Types).
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Client: The City of Barrie  F.E. Job #: 11-3233

Blank RL QC Sample AR Duplicate AR

Metals in Water

Antimony <2 2 99 80-120 9.5 0-20
Arsenic <2.5 2.5 100 80-120 6.0 0-20
Barium <2 2 100 80-120 0.1 0-20
Beryllium <0.5 0.5 100 80-120 0.0 0-20
Cadmium <1 1 100 80-120 0.0 0-20
Chromium <10 10 99 80-120 0.0 0-20
Cobalt <1 1 99 80-120 0.4 0-20
Copper <5 5 100 80-120 0.0 0-20
Lead <2.5 2.5 99 80-120 0.0 0-20
Molybdenum <0.5 0.5 98 80-120 1.1 0-20
Nickel <1 1 99 80-120 2.0 0-20
Selenium <5 5 100 80-120 0.0 0-20
Silver <1 1 100 80-120 0.0 0-20
Thallium <1 1 96 80-120 0.0 0-20
Vanadium <0.5 0.5 99 80-120 0.0 0-20

(ppb) Recovery (%) RPD (%)

QA/QC Report 

Parameter

Vanadium <0.5 0.5 99 80-120 0.0 0-20
Zinc <5 5 100 80-120 2.0 0-20

LEGEND:
< result obtained was below RL (Reporting Limit);

AR - Acceptable Range obtained from historical data;
RPD - Relative Percent Difference.

ANALYTICAL METHODS:
Metals - Method #F-1, Rev.4.3, Standard Operation Procedure for determination of Metals by the Inductively Coupled Plasma- Optical. Method used by 
Fisher Environmental Lab complies with the Standard Methods for the Examination of Water and Wastewater, 20th Ed.3120-B.
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Client: The City of Barrie  F.E. Job #: 11-3233

Analysis Requested: Metals, PHCs, VOCs, PAHs, pH, EC, SAR, Sodium, Chloride

Sample Description: 5 Soil, 7 Sediment, 5 Water Samples

11-3233-13 11-3233-14 11-3233-15 11-3233-16 11-3233-17 Ground Water 3

BH2 (MW) BH3 (MW) BH3 (MW) Spike Trip Blank Table 8

Duplicate Recovery (%) All Types

VOCs in Water
Acetone <1.0 <1.0 <1.0 N/P <1.0 2,700
Benzene <1.0 <1.0 <1.0 N/P <1.0 5
Bromodichloromethane <1.0 <1.0 <1.0 N/P <1.0 16
Bromoform <1.0 <1.0 <1.0 N/P <1.0 25
Bromomethane <1.0 <1.0 <1.0 N/P <1.0 0.89
Carbon Tetrachloride <1.0 <1.0 <1.0 N/P <1.0 0.79
Chlorobenzene <1.0 <1.0 <1.0 N/P <1.0 30
Chloroform <1.0 <1.0 <1.0 N/P <1.0 2.4
Dibromochloromethane <1.0 <1.0 <1.0 N/P <1.0 25
1,2-Dichlorobenzene <1.0 <1.0 <1.0 N/P <1.0 3
1,3-Dichlorobenzene <1.0 <1.0 <1.0 N/P <1.0 59

Certificate of Analysis

Parameter

Concentration (ppb)

1,3-Dichlorobenzene <1.0 <1.0 <1.0 N/P <1.0 59
1,4-Dichlorobenzene <1.0 <1.0 <1.0 N/P <1.0 1
1,1-Dichloroethane <1.0 <1.0 <1.0 N/P <1.0 5
1,2-Dichloroethane <1.0 <1.0 <1.0 N/P <1.0 1.6
1,1-Dichloroethylene <1.0 <1.0 <1.0 N/P <1.0 1.6
c-1,2-Dichloroethylene <1.0 <1.0 <1.0 N/P <1.0 1.6
t-1,2-Dichloroethylene <1.0 <1.0 <1.0 N/P <1.0 1.6
1,2-Dichloropropane <1.0 <1.0 <1.0 N/P <1.0 5
1,3-Dichloropropene <1.0 <1.0 <1.0 N/P <1.0 0.5
Ethylbenzene <1.0 <1.0 <1.0 N/P <1.0 2.4
Methyl Ethyl Ketone 820 <1.0 <1.0 N/P <1.0 1800
Methylene Chloride <1.0 <1.0 <1.0 N/P <1.0 50
1,1,2,2-Tetrachloroethane <1.0 <1.0 <1.0 N/P <1.0 1
Tetrachloroethylene <1.0 <1.0 <1.0 N/P <1.0 1.6
Toluene 850 <1.0 <1.0 N/P <1.0 22
1,1,1-Trichloroethane <1.0 <1.0 <1.0 N/P <1.0 200
1,1,2-Trichloroethane <1.0 <1.0 <1.0 N/P <1.0 4.7
Trichloroethylene <1.0 <1.0 <1.0 N/P <1.0 1.6
Xylenes <1.0 <1.0 <1.0 N/P <1.0 300

Surrogate Recovery (%)

Bromochloromethane 98 78 112 107 72 70-130
1,4-Difluorobenzene 107 77 101 106 76 70-130
1,4-Dichlorobutane 111 83 111 101 73 70-130

< result obtained was below RL (Reporting Limit).  
N/P: Not Performed.
3 MOE - Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act, April 15, 2011. Table 8: Generic Site 
Condition Standards for Use within 30 m of a Water Body in a Potable Groundwater Condition; All Types of Property Use (All Types).
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Client: The City of Barrie  F.E. Job #: 11-3233

Blank RL QC Sample AR Duplicate AR

VOCs in Water
Acetone <1.0 1.0 103 70-130 ND 0-20
Benzene <1.0 1.0 109 70-130 ND 0-20
Bromodichloromethane <1.0 1.0 98 70-130 ND 0-20
Bromoform <1.0 1.0 96 70-130 ND 0-20
Bromomethane <1.0 1.0 98 70-130 ND 0-20
Carbon Tetrachloride <1.0 1.0 94 70-130 ND 0-20
Chlorobenzene <1.0 1.0 101 70-130 ND 0-20
Chloroform <1.0 1.0 106 70-130 ND 0-20
Dibromochloromethane <1.0 1.0 105 70-130 ND 0-20
1,2-Dichlorobenzene <1.0 1.0 104 70-130 ND 0-20
1,3-Dichlorobenzene <1.0 1.0 103 70-130 ND 0-20
1,4-Dichlorobenzene <1.0 1.0 102 70-130 ND 0-20
1,1-Dichloroethane <1.0 1.0 97 70-130 ND 0-20
1,2-Dichloroethane <1.0 1.0 94 70-130 ND 0-20
1,1-Dichloroethylene <1.0 1.0 98 70-130 ND 0-20
c-1,2-Dichloroethylene <1.0 1.0 99 70-130 ND 0-20

Parameter
Recovery (%) RPD (%)(ppb)

QA/QC Report 

t-1,2-Dichloroethylene <1.0 1.0 115 70-130 ND 0-20
1,2-Dichloropropane <1.0 1.0 102 70-130 ND 0-20
1,3-Dichloropropene <1.0 1.0 98 70-130 ND 0-20
Ethylbenzene <1.0 1.0 102 70-130 ND 0-20
Methyl Ethyl Ketone <1.0 1.0 101 70-130 12.0 0-20
Methylene Chloride <1.0 1.0 114 70-130 ND 0-20
1,1,2,2-Tetrachloroethane <1.0 1.0 99 70-130 ND 0-20
Tetrachloroethylene <1.0 1.0 102 70-130 ND 0-20
Toluene <1.0 1.0 106 70-130 6.0 0-20
1,1,1-Trichloroethane <1.0 1.0 94 70-130 ND 0-20
1,1,2-Trichloroethane <1.0 1.0 102 70-130 ND 0-20
Trichloroethylene <1.0 1.0 98 70-130 ND 0-20
Xylenes <1.0 1.0 109 70-130 ND 0-20

Surrogate Recovery (%)
Parameter Blank AR QC Sample AR Duplicate AR

Bromochloromethane 107 70-130 89 70-130 80 70-130
1,4-Difluorobenzene 108 70-130 90 70-130 80 70-130
1,4-Dichlorobutane 114 70-130 97 70-130 78 70-130

LEGEND:
< result obtained was below RL (Reporting Limit);

ND - No Data;
AR - Acceptable Range obtained from historical data;
RPD - Relative Percent Difference.

ANALYTICAL METHODS:
VOCs - Method #F-6, Rev. 4.4, Standard Operating Procedures for determination of Volatile Organic Compounds by Purge and Trap / GC-FID. Method used 
by Fisher Environmental Lab complies with the Standard Methods for the Examination of Water and Wastewater, 20th Ed. 6220 Purge &Trap GC Method. 
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Client: The City of Barrie  F.E. Job #: 11-3233

Analysis Requested: Metals, PHCs, VOCs, PAHs, pH, EC, SAR, Sodium, Chloride

Sample Description: 5 Soil, 7 Sediment, 5 Water Samples

11-3233-13 11-3233-14 11-3233-15 11-3233-16 11-3233-17 Ground Water 3

BH2 (MW) BH3 (MW) BH3 (MW) Spike Trip Blank Table 8

Duplicate Recovery (%) All Types

PHCs (F1-F4)  in Water
F1-BTEX (C6 - C10) <25 <25 <25 N/P <25 420

F2 (C10 - C16) <100 <100 <100 N/P <100 150

F3 (C16 - C34) <100 <100 <100 N/P <100 500

F4 (>C34) <100 <100 <100 N/P <100 500
Chromatogram descends to 
baseline by nC50 ? (Yes/No)

Yes Yes Yes Yes

Surrogate Recovery (%)

Bromochloromethane 98 78 112 72 70-130

1,4-Difluorobenzene 107 77 101 76 70-130

1,4-Dichlorobutane 111 83 111 73 70-130

Certificate of Analysis

Concentration (ppb)

Parameter

1,4-Dichlorobutane 111 83 111 73 70-130

< result obtained was below RL (Reporting Limit).  
N/P: Not Performed.
3 MOE - Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act, April 15, 2011. Table 8: Generic Site 
Condition Standards for Use within 30 m of a Water Body in a Potable Groundwater Condition; All Types of Property Use (All Types).
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Client: The City of Barrie F.E. Job #: 11-3233

Blank RL QC Sample AR Duplicate AR

PHC (F1-F4)  in Water
F1-BTEX (C6 - C10) <25 25 91 70-130 7 0-20

F2 (C10 - C16) <100 100 99 70-130 6 0-20

F3 (C16 - C34) <100 100 99 70-130 14 0-20

F4 (>C34) <100 100 97 70-130 10 0-20

Surrogate Recovery (%)
Parameter Blank AR QC Sample AR Duplicate AR

Bromochloromethane 107 70-130 89 70-130 80 70-130

1,4-Difluorobenzene 108 70-130 90 70-130 80 70-130

1,4-Dichlorobutane 114 70-130 97 70-130 78 70-130

LEGEND:
< result obtained was below RL (Reporting Limit);

AR - Acceptable Range obtained from historical data;
RPD - Relative Percent Difference.
BTEX should be subtracted from F1, Naphthalene from F2 and  selected PAHs from F3 if BTEX/PAHs are analyzed, then report F1-BTEX, F2-Naph. and F3-PAH. 

nC50 response factor was within 70% of nC10+nC16+nC34 average.

RPD (%)
Parameter

(ppb) Recovery (%)

QA/QC Report 

ANALYTICAL METHODS:

PHC (F1-F4) - Method # F-7, Rev 1.4., Standard Operating Procedures for determination of Petroleum Hydrocarbons (F1-F4). Method used by Fisher 

Environmental Lab complies with the Standard Method for the Canada Wide Standard for Petroleum Hydrocarbons in Soil-Tier 1 Method, CCME 2001 and is 
validated for use in the laboratory.
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Client: The City of Barrie  F.E. Job #: 11-3233

Analysis Requested: Metals, PHCs, VOCs, PAHs, pH, EC, SAR, Sodium, Chloride

Sample Description: 5 Soil, 7 Sediment, 5 Water Samples

11-3233-13 11-3233-14 11-3233-15 Ground Water 3

BH2 (MW) BH3 (MW) BH3 (MW) Table 8

Duplicate All Types

PAHs in Water

Naphthalene <2 <2 <2 11

2-Methylnaphthalene <2 <2 <2

1-Methylnaphthalene <2 <2 <2

Acenaphthylene <1 <1 <1 1.0

Acenaphthene <1 <1 <1 4.1

Fluorene <0.5 <0.5 <0.5 120

Phenanthrene <0.1 <0.1 <0.1 1

Anthracene <0.1 <0.1 <0.1 1

Fluoranthene <0.4 <0.4 <0.4 0.41

Pyrene <0.2 <0.2 <0.2 4.1

Certificate of Analysis

Parameter

3

Concentration (ppb)

Pyrene <0.2 <0.2 <0.2 4.1

Benzo [a] anthracene <0.2 <0.2 <0.2 1.0

Chrysene <0.1 <0.1 <0.1 0.1

Benzo [b] fluoranthene <0.1 <0.1 <0.1 0.10

Benzo [k] fluoranthene <0.1 <0.1 <0.1 0.1

Benzo [a] pyrene <0.01 <0.01 <0.01 0.01

Indeno [1,2,3-cd] pyrene <0.2 <0.2 <0.2 0.2

Dibenzo [a,h] anthracene <0.2 <0.2 <0.2 0.2

Benzo [g,h,i] perylene <0.2 <0.2 <0.2 0.2

Surrogate Recovery (%)

Naphthalene-d8 67 59 81 20-157

Phenanthrene-d10 58 59 60 20-147

Chrysene-d12 50 55 50 20-147

< result obtained was below RL (Reporting Limit).  
3 MOE - Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act, April 15, 2011. Table 8: Generic Site 
Condition Standards for Use within 30 m of a Water Body in a Potable Groundwater Condition; All Types of Property Use (All Types).
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Client: The City of Barrie  F.E. Job #: 11-3233

Blank RL QC Sample AR Duplicate AR

PAHs in Water

Naphthalene <2 2 91 41-154 5.5 0-30
2-Methylnaphthalene <2 2 ND 23-162 ND 0-30

1-Methylnaphthalene <2 2 ND 38-155 ND 0-30
Acenaphthylene <1 1 95 41-154 0.3 0-30

Acenaphthene <1 1 160 50-149 1.2 0-30
Fluorene <0.5 0.5 163 47-154 1.4 0-30

Phenanthrene <0.1 0.1 84 54-150 4.7 0-30
Anthracene <0.1 0.1 81 36-161 2.6 0-30

Fluoranthene <0.4 0.4 94 25-169 1.9 0-30
Pyrene <0.2 0.2 92 25-162 3.4 0-30

Benzo [a] anthracene <0.2 0.2 99 29-168 0.4 0-30
Chrysene <0.1 0.1 101 38-166 3.2 0-30

Benzo [b] fluoranthene <0.1 0.1 97 32-158 3.4 0-30
Benzo [k] fluoranthene <0.1 0.1 92 30-166 0.0 0-30

Benzo [a] pyrene <0.01 0.01 89 46-145 2.4 0-30

RPD (%)
Parameter

(ppb) Recovery (%)

QA/QC Report 

Benzo [a] pyrene <0.01 0.01 89 46-145 2.4 0-30
Indeno [1,2,3-cd] pyrene <0.2 0.2 77 30-159 2.0 0-30

Dibenzo [a,h] anthracene <0.2 0.2 56 28-168 1.6 0-30
Benzo [g,h,i] perylene <0.2 0.2 61 33-154 3.0 0-30

Surrogate Recovery (%)
Parameter Blank AR QC Sample AR Duplicate AR

Naphthalene-d8 71 20-157 60 20-157 64 20-157
Phenanthrene-d10 61 20-147 65 20-147 67 20-147
Chrysene-d12 79 20-147 115 20-147 68 20-147

LEGEND:
< result obtained was below RL (Reporting Limit);

ND - No Data;

RPD - Relative Percent Difference.

ANALYTICAL METHODS:

AR - Acceptable Range obtained from historical data;

PAHs - Method #F-4, Rev 3.1., Standard Operating Procedures for determination of Polynuclear Aromatic Hydrocarbons in Soil Samples. Methods used by 
Fisher Environmental Lab are in full compliance with the reference methods for the Standard  Methods for the Examination of Water and Wastewater, 20th 
Ed. 6440 B.
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Client: The City of Barrie  F.E. Job #: 11-3233

Analysis Requested: Metals, PHCs, VOCs, PAHs, pH, EC, SAR, Sodium, Chloride

Sample Description: 5 Soil, 7 Sediment, 5 Water Samples

11-3233-13 11-3233-14 11-3233-15 Ground Water 3

BH2 (MW) BH3 (MW) BH3 (MW) Table 8

Duplicate All Types

pH  (no unit) 7.32 7.13 7.59 NA

EC  (mS/cm) 0.98 2.79 2.75 NA

SAR  (no unit) 2.42 4.53 2.59 NA

Sodium  (ppb) 84100 225000 94600 490000

Chloride  (ppb) 75500 782000 122000 790000

< result obtained was below RL (Reporting Limit).  
NA: Not applicable.

Certificate of Analysis

3 MOE - Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act, April 15, 2011. Table 8: Generic Site 
Condition Standards for Use within 30 m of a Water Body in a Potable Groundwater Condition; All Types of Property Use (All Types).

QA/QC Report 

Parameter

Blank RL QC Sample AR Duplicate AR

pH  (no unit) NA NA 7.03 6.90-7.10 1.6 0-20

EC  (mS/cm) <0.01 0.01 1.41 1.25-1.55 3.8 0-20

SAR  (no unit) NA NA 98 80-120 6.0 0-20

Sodium  (ppb) <100 100 99 80-120 1.1 0-20

Chloride  (ppb) <100 100 116 80-120 9.3 0-20

LEGEND:
< result obtained was below MDL (Method Detection Limit);

RPD - Relative Percent Difference.

ANALYTICAL METHODS:

pH by pH meter, EC by EC meter, SAR by ICP #F-16 Rev.1.1; Sodium by ICP #F-1, Rev.4.0;  Chloride by Colorimetric  #F20. Rev. 1.0;  Methods used by 
Fisher Environmental Lab comply with the Standard Methods for the Examination of Water and Wastewater, 20th Ed.

NA - Not Applicable;
AR - Acceptable Range obtained from historical data;

QA/QC Report 

Parameter
Recovery (%) RPD (%)

Authorized by:_______________________________
Roger Lin, Ph. D., C. Chem.

Laboratory Manager
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Each year questions about Lake Simcoe water levels come up.  
Who controls them? Why are they so low? Why are they so 
high? To name a few. The fact is Lake Simcoe water levels are 
not “controlled”. They are “managed” with the understanding 
that climate conditions can be unpredictable at times. Here 
are some facts that provide a better understanding of Lake 
Simcoe water levels and how they are managed.

To begin, Lake Simcoe is part of a much larger system known as the 
Trent-Severn Waterway (TSW). Ultimately water levels in Lake Simcoe 
are managed by Parks Canada, the Federal Government, via the 
Trent-Severn Waterway.  Management of this system is extremely 
complex and considers all the varying needs and impacts that each 
decision or action will have on the rest of the system. 

Depending on your relationship with the lake you, may have a di�er-
ent perspective on water levels. However, we do need to remember 
that Lake Simcoe is only one part of a much larger system. A balance 
must be achieved between managing water quantity to prevent 
�ooding of property and the importance of water for recreational use 
and maintaining �sh and wildlife habitats.

Lake Simcoe Water Levels 

Quick Facts: Trent-
Severn Waterway 

The Trent-Severn Waterway 
(TSW) is a National Historic 
Site which o�ers a navi-
gable route for recreation 
and commerce.

• It is 386 km long, 18,600 
square kilometers of inter-
connected lakes, rivers and 
channels connecting Lake 
Ontario at Trenton to 
Georgian Bay at Port 
Severn.

• Nearly 50 communities are 
located on its shores.

• Hundreds of thousands of 
people rely on this water-
way for drinking water, 
�ood control, tourism and 
recreation.

• It provides water for 
power generation, munici-
pal water supplies, and 
agriculture and supports a 
tremendous variety of �sh 
and wildlife.

The Trent-Severn Waterway 
is an important economic, 
environmental and           
recreational resource used 
by thousands of boaters, 
shoreline residents, busi-
nesses and vacationers 
every year. 

For further information 
please visit:
Parks Canada - Trent-
Severn Waterway

Trent-Severn Waterway
Parks Canada 



For more information contact LSRCA
Phone:1-800-465-0437 
Visit:  www.lsrca.on.ca 

Changes in Lake Simcoe Water Levels

Typically Lake Simcoe water levels vary by about 0.4-0.5 metres during any given year. The highest levels 
usually occur between April and June. As the summer progresses, the levels begin to drop because of 
increased evaporation and reduced in�ows. The lowest levels are reached in late fall and winter.

Why can’t the water levels in Lake Simcoe stay higher longer?

Because Lake Simcoe is a part of the larger Trent-Severn Waterway system, actions taken to change the water 
levels in Lake Simcoe cannot occur without repercussions in other ways and other areas. For example, keep-
ing Lake Simcoe water levels higher into late summer increases the potential of �ooding in cottage country 
the following spring. This is because Lake Simcoe acts as a large storage basin for winter and spring snowfall, 
melt-water and precipitation. If the lake levels are kept high for too long, essentially there wouldn’t be 
enough room in the lake to hold the water from these natural cycles, which would cause �ooding and other 
environmental issues within the watershed. 

Why are Lake Simcoe Water levels lowered in the summer?

The lowering of water levels which occurs every year at the same time is referred to as "drawdown". 

Drawdown begins in the summer because it takes 
time to gradually reduce the levels in the lake. This 
needs to take place to make room for the precipita-
tion that happens in the fall, winter and spring. In 
order to protect against �ooding and optimize 
public safety throughout the interconnected 
system, the lake is lowered to make room for high 
in�ows that are typical over the non-navigation 
(o�-boating) seasons.

It is important to note that Lake Simcoe water 
levels do not actually �uctuate all that much (see 
chart) Historic lows run at 716.5 feet and historic 
highs run at 720.1 feet. Actual fluctuations over the 
course of any one year are even smaller. 

Lakes in the TSW system are also subject to draw-
down. In order to meet the targeted levels this 
drawdown must begin by mid-summer. What 
happens in one lake or river impacts rivers and 
lakes both upstream and downstream. 

Water levels have an impact on our �sh 

It is essential to have the TSW systems water levels lowered prior to fish spawning as fish spawn close to the 
water’s edge in shallow areas. If the drawdown is done after eggs have been laid, the eggs may be exposed, 
dry up and die. This will not only a�ect �sh and their habitat but                                                                                  
other wildlife as well. 

Parks Canada 
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