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1 INTRODUCTION 

The activities described in this report are one component of the geoscientific investigation that were 
completed by Geofirma as part of the NWMO Phase 2 Initial Borehole Drilling and Testing Program, in 
South Bruce, Ontario (Figure 1).  Specifically, this report describes the activities undertaken to construct 
the access road and drill pad for SB_BH01. These activities were completed under the scope of work 
associated with Work Package 1 (WP01) (Site Construction and Infrastructure).  

1.1 Background 

The Initial Borehole Drilling and Testing project in South Bruce, Ontario is part of Phase 2 Geoscientific 
Preliminary Field Investigations of the NWMO’s Adaptive Phased Management (APM) Site Selection 
Phase.  

This project involves the drilling and testing of two deep boreholes (SB_BH01 and SB_BH02) in the South 
Bruce area. The project will be carried out by a team led by Geofirma Engineering Ltd. on behalf of the 
NWMO. The overall program is described in the Initial Borehole Characterization Plan (Geofirma 
2020a).  A similar overall scope of work is planned for each of the two boreholes.  

Borehole SB_BH01 is located 3.5 km northwest of the community of Teeswater, Ontario (Figure 1) and 
will be drilled vertically to a total target depth of approximately 900 metres below ground surface (mBGS) 
through the entire sedimentary bedrock sequence down to the Cambrian sandstone (or Precambrian 
bedrock if Cambrian is absent).  

1.2 Objective 

The purpose of this report is to provide a detailed description of the equipment and project-specific 
activities that were completed by Geofirma and Geofirma’s subcontractors for construction of the access 
road and drill pad for SB_BH01. Testing results and final construction specifications for the site from the 
construction activities are included as appendices. 

1.3 Site History 

1.3.1 Preliminary Site Visit 

Staff from Geofirma, GM BluePlan, and NWMO completed a site visit on June 3, 2020, to inspect potential 
drill sites along Concession Road 8, near Teeswater Ontario.  Based on findings from this visit, the 
NWMO selected the first borehole location (SB_BH01) at 1021 Concession Road 8, Teeswater, Ontario. 
The drill pad for SB_BH01 is located approximately 240 meters south of Concession Road 8 and is behind 
several pre-existing structures at the site. 

1.3.2 Care and Control of SB_BH01 Drill Site 

The NWMO transferred care and control of the SB_BH01 site to Geofirma on September 29, 2020, for 
approximately four days so that pre-construction soil sampling could take place.  The site was officially 
handed over to Geofirma on November 4, 2020, so that site construction activities could commence. 
Included in the care and control area were the access road and proposed drill pad, plus a construction 
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facilitation area along the edge of both the road and the pad. Upon completion of site construction, 
Geofirma care and control of the site access road and construction facilitation area was returned to 
NWMO on March 31, 2021.  The drill pad will remain in Geofirma custody until the end of drilling and 
testing activities.  

1.3.3 Timeline of Site Construction Activities 

A timeline providing a summary of site construction activities at SB_BH01 is provided below. Most 
construction activities, including stripping, grading, and compaction were completed in between 
November 4 and December 9, 2020. A detailed description of site construction activities is provided in 
the Section 2 of this this report. 

 June 03, 2020: Site visit by NWMO and Geofirma at potential drill sites along Concession Rd 8 

 July 30, 2020: Pre-construction site survey for use in preliminary site design and tendering 

 September 21, 2020: Request for Quotation issued to local contractors 

 September 29, 2020: Baseline soil sampling at SB_BH01, site visit for construction tender 

 October 05, 2020: Request for Quotation closing date 

 November 02, 2020: WP01 Test Plan: Site Infrastructure and Access Road Construction for 
SB_BH01 finalized 

 November 04, 2020: Start of site construction at SB_BH01 

 December 09, 2020: End of site construction at SB_BH01 

 April 14, 2021: Installation of cellar at SB_BH01 

 April 23, 2021: Site commissioning inspection completed for SB_BH01 

 August 09, 2021: Clearing and seeding of swales and soil stockpiles at SB_BH01 
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2 SITE CONSTRUCTION ACTIVITITES AND RESULTS 

Site construction was completed in accordance with the approved test plan WP01 Test Plan: Site 
Infrastructure and Access Road Construction for SB_BH01 (Geofirma, 2021a).  All site construction 
activities were supervised by Geofirma field staff. GM BluePlan (GMBP), an engineering consultant based 
in Owen Sound, Ontario, provided technical support to Geofirma throughout site construction activities. 
GMBP completed all surveying and site design work, aided in preparation of the tender documents, and 
coordinated testing of imported materials and soil compaction.  

Final CAD drawings for the site construction were prepared by GMBP and are provided in Appendix A. 
Reports from GMBP for surveying, field reviews, and testing activities are provided in Appendix B. 

2.1 Pre-Construction Soil Characterization 

Geofirma completed a soil sampling program at the SB_BH01 site on September 29, 2020, to establish 
a record of soil quality for the shallow soil prior to construction and drilling activities. A total of 20 samples 
were collected, photographed, screened for contamination, and logged in the field.  The 20 samples were 
sent to an accredited commercial laboratory for analysis of metals, PHCs, VOCs, PAHs, and inorganics 
(pH, conductivity, SAR).  

Details of the field methodology and results from the pre-construction soil sampling program are found in 
a separate Baseline Soil Sampling at SB_BH01 report that was prepared by Geofirma (Geofirma 2021b). 

2.2 Pre-Construction Survey and Tender Preparation 

GMBP completed a pre-construction topographic survey to obtain data required for the preparation of a 
preliminary site design and tender documents.  The data was used to estimate the quantities of topsoil 
to be handled and granular materials that would need to be imported. The survey was completed using 
a Trimble R12 GPS, Trimble R10 GPS, and Trimble S7 Robotic Total Station. Onsite datums were 
established during the survey and are documented in the survey report letter that was prepared by GMBP 
(Appendix B1).  

With the data from the pre-construction topographic survey, Geofirma and GMBP prepared a tender 
package that was sent out to eight potential bidders for the site construction work on September 21,2020.  
One bid was received on October 5, 2020 to complete the work. 

2.3 Mobilization and Onsite Construction Facilities 

Geofirma retained Cedarwell Excavating Ltd, based in Hanover, Ontario, as the primary contractor for 
the site construction activities at SB_BH01. Geofirma and Cedarwell started site construction activities at 
SB_BH01 on November 4, 2021. Geofirma established a temporary site office trailer, which was used for 
pre-job safety briefings and storage of field equipment. A porta-potty was rented from Bluewater 
Sanitation for onsite restroom facilities during site construction. 

A ramp near the entrance to the barn onsite was selected as the staging area for Cedarwell excavation 
equipment.  All gasoline/diesel powered equipment was parked on the ramp when it was not in operation, 



20-211: WP01 Revision 0 (Final) 
SB_BH01 Site Construction Report Project: 20-211-1  

September 23, 2022 5 

except for a small generator that was stored in a plastic spill containment berm near the Geofirma office 
trailer.  

2.4 Setup of Silt Fencing 

Prior to the start of excavation, Cedarwell staff installed silt fencing along the boundaries of the site, 
including along the access road and the perimeter of the drill pad area. The silt fencing was installed to 
prevent disturbed sediment from being transported onto adjacent farm fields.  

Installation of the silt fencing was supervised by Geofirma field staff, who also completed periodic 
inspections of the fencing throughout the remainder of site construction activities. Any damage to silt 
fencing was promptly reported to Cedarwell who would repair or replace the damaged fencing segments. 

2.5 Stripping of Topsoil 

Cedarwell used a Caterpillar™ D8 dozer to strip topsoil from along the access road and drill pad area. 
All topsoil with organic material was stripped until a suitable subgrade material was unearthed. The 
thickness of topsoil that was stripped at the site varied from a few 10s of centimeters to over a meter.  

2.5.1 Storage of Topsoil 

All topsoil was stored onsite and used to form two large stockpiles/berms along the northern and 
northeastern edges of the drill pad. The soil stockpiles were graded and shaped to provide a barrier to 
shield Concession Road 8 and nearby dwellings from sound and noise emitted from the site during 
subsequent drilling and testing activities. The length of the northeastern berm was reduced from the initial 
design due to limited volume of topsoil available to stockpile.  

2.6 Import and Compaction of Granular Materials 

The access road and drill pad were constructed with imported granular material (A & B) that was sourced 
from nearby pits and hauled to site in dump trucks. Sourcing and import of the granular material were 
coordinated by Cedarwell Excavation. In total, approximately 2911 tonnes of Granular A and 7103 tonnes 
of Granular B material was imported to the site. Grain size analysis and standard Proctor tests were 
completed on all imported granular materials. Test results are provided in Appendix B. Granular A and B 
material imported from the Hanover Pit met OPSS Gradation Requirements for Select Subgrade 
Materials, yet the Granular B material tested at the Bester Pit was marginally outside (8.4mm) the OPSS 
Granular B – Type I requirement of 8.0mm. The Granular B material from the Bester Pit was deemed to 
be acceptable for use on site as the deviation from the OPSS requirement was minor and its inclusion 
would not negatively impact the functionality or lifespan of the constructed pad. The final construction 
drawings that show design specifications, including compaction and grading requirements are provided 
in Appendix A.  

Cedarwell used dozers and graders to complete placement and grading of the granular material, with 
vibratory rollers and plate packers for compaction. Approximately 300-450 mm of granular B material was 
imported and compacted on top of the subgrade material. After compaction of the granular B material, 
approximately 150 mm of granular A material was imported and compacted to form the surface of the 
access road and drill pad. All granular A and B material was compacted to 100% SPMDD.  
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GMBP staff completed topographic surveys, grain size analysis, and compaction tests throughout the 
construction process to ensure the work was completed in accordance with the design specifications. 
Results from onsite GMBP testing and equipment calibration certificates are provided in Appendix B. 

2.6.1 Soil Quality Testing – Source Material 

Four soil samples were collected on November 2, 2020 by GMBP personnel from the aggregate pits used 
to source granular material for construction. Two samples (SS-A and SS-B) were collected from the 
Bester Pit located at 549 Bruce Road 28, Mildmay, Ontario, while the other two samples (SS-1 and SS-
2) were collected from the Cedarwell Pit located at 341416 Concession Rd 2 NDR, Hanover, Ontario The 
four soil samples were analyzed by Bureau Veritas Laboratories for an extensive suite of parameters 
including hydrocarbons, volatiles and semi-volatiles, metals, pH, conductivity, and sodium adsorption 
ratio (SAR). Soil quality results were compared to the O.Reg. 153/04 Table 1 Full Depth Background Site 
Condition Standards and Table 2 Full Depth Generic Site Condition Standards in a Non-Potable Ground 
Water Condition.  

Results show that all four soil samples had acceptable quality: No volatiles, semi-volatiles, or 
hydrocarbons were detected in any of the samples and all metal concentrations were well below the 
O.Reg. 153/04 Table 1 and 2 standards. Complete soil quality results are provided in Appendix C and 
the Bureau Veritas Certificates of Analysis are provided in Appendix D.  

2.7  Construction of Swales and Culverts 

Cedarwell installed swales and culverts at the site to manage surface runoff from the drill pad and access 
road. Swales were constructed along the perimeter of the drill pad and along the eastern edge of the 
access road in accordance with design specs. Two straw bale flow checks were installed in the swales: 
one between two soil stockpiles along the north site of the drill pad and one near the southwest corner of 
the drill pad. A steel culvert was installed beneath the access road to allow water that accumulated in the 
eastern swale to drain to a lower-lying area west of the road. Installation of culverts and straw bale flow 
checks was completed in accordance with design specifications. Topsoil was reinstated across all 
disturbed areas with a minimum depth of 0.2m.  

2.8 Installation of Drilling Cellar 

A cellar was installed by Hays Electrical Contractor Ltd. on April 14, 2021. The purpose of the cellar was 
to provide adequate depth below ground surface to install blowout preventer equipment for drilling 
activities. A pit was excavated, and a 1.8 m diameter corrugated steel culvert was installed to 
approximately 2 m below ground surface to form the cellar. Backfilled granular material was compacted 
using plate compactors, with compaction testing completed by GMBP.  

2.9 Seeding of Stockpiles and Swales 

Upon completion of access road and drill pad construction, the topsoil stockpiles and swales were cleared 
using walk-behind brush cutter. Once cleared, the stockpiles and swales were seeded by Cedarwell on 
August 9, 2021, using a Gator™ utility vehicle with a grass seeder. 



20-211: WP01 Revision 0 (Final) 
SB_BH01 Site Construction Report Project: 20-211-1  

September 23, 2022 7 

2.10 Environmental Monitoring and Remediation   

All construction related machinery and vehicles were inspected for visible hydrocarbon leaks and other 
observable issues prior to being admitted on site. Small hydrocarbon sheens and drips were intermittently 
observed during construction activities, and generally traced to tri-axle tucks moving Granular A and 
Granular B materials. All hydrocarbon sheens and impacted soils were immediately remediated by 
Geofirma personnel using absorbent pads and hand tools.  

As part of the Site Handover Agreement with the NWMO, Geofirma conducted surficial soil sampling 
along the access road on April 8, 2021. Five composite samples were submitted to Paracel Laboratories 
Ltd. (Paracel) for Petroleum Hydrocarbon (PHC) and Volatile Organic Compound (VOC) analysis.  One 
sample (SS21-02) was collected from an area with visible hydrocarbon staining identified near a 
designated refueling area associated with WP01A activities. Sample SS21-02 was found to have F3 
fraction concentrations (3310 ug/g) above applicable O. Reg 154/04 Table 2, Potable Groundwater 
Condition, Agricultural, Coarse Soils criteria of 300 ug/g. All other samples submitted for analysis met 
applicable O. Reg 154/04 Table 2 criteria. The impacted soil surrounding sample SS21-02 was 
subsequently remediated by Geofirma personnel using hand tools, and confirmatory composite sample 
SS21-2 was collected on April 14, 2021. Sample SS21-02 met applicable O. Reg 154/04 Table 2, Potable 
Groundwater Condition, Agricultural, Coarse Soils criteria, including for the F3 fraction. All impacted soils 
and absorbent pads were containerized and properly disposed of offsite.   

Complete soil quality results are provided in Appendix C and the Paracel Certificates of Analysis are 
provided in Appendix D.  
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3 SUMMARY 

Geofirma was contracted by the Nuclear Waste Management Organization (NWMO) to complete site 
design, tender, and construction for two drill sites along Concession Road 8 near Teeswater, Ontario.  
Construction of SB_BH01 (this report) started with preliminary site surveying on July 30, 2020 and pre-
construction sampling on September 29, 2020.  Access road and drill pad construction at SB_BH01 was 
completed between November 4 and December 9, 2020, with Cedarwell Excavation Ltd. as Geofirma’s 
primary construction subcontractor. 

Site construction activities were completed in accordance with design specifications outlined in the site 
construction drawings (Appendix A) and the approved WP01 Test Plan for SB_BH01. Geofirma and GM 
BluePlan staff completed oversite of all site design and construction activities, which included: 

 A pre-construction topographic survey (GMBP) and soil testing (Geofirma). 

 Site access and drill pad design and tendering. 

 Sampling and laboratory testing of proposed source materials for soil quality parameters. Results 
from soil quality testing were compared to O.Reg. 153/04 Table 1 and Table 2 Standards to 
confirm that the material was acceptable for use on the site. 

 Establishment of temporary site infrastructure to support site construction activities. 

 Installation of silt fencing around the work area prior to excavation activities. 

 Stripping topsoil to suitable subgrade material. Stripped material was used to form two stockpile 
berms along the northern and northeastern edges of the drill pad.  

 Import, grading, and compaction of granular materials to construct the access road and drill pad 
in accordance with design. Approximately 300-450 mm of granular B material was used as a base. 
Road and pad surfaces were completed with approximately 150 mm of granular A material.  

 Construction of drainage swales. 

 Grading confirmation, grain size analysis and compaction testing by GM BluePlan staff throughout 
site construction. All grading and compaction were completed in accordance with design 
specifications.  

 Installation of straw bale flow checks and a culvert to manage surface water run off from the drill 
pad and access road. 

 Installation of a corrugated steel cellar for containment of blowout preventer equipment. 

 Clearing weeds and seeding of topsoil stockpiles and swales along access road and drill pad. 

The site construction activities described in this report provided a functional access road and drill pad 
that could be used for all subsequent drilling and testing activities at SB_BH01. 

  



20-211: WP01 Revision 0 (Final) 
SB_BH01 Site Construction Report Project: 20-211-1  

September 23, 2022 9 

4 REFERENCES 

Geofirma Engineering Ltd., 2020a.  Initial Borehole Characterization Plan for SB_BH01 – Phase 2 Initial 
Borehole Drilling and Testing, South Bruce.  Revision 1, June 27. 

Geofirma Engineering Ltd., 2021a.  WP01 Test Plan: Site Infrastructure and Access Road Construction 
for SB_BH01, Phase 2 Initial Borehole Drilling and Testing South Bruce. Revision 0. November 2. 

Geofirma Engineering Ltd., 2021b.  Baseline Soil Sampling at SB_BH01, NWMO Phase 2 Initial Borehole 
Drilling and Testing South Bruce. Memorandum Rev 0. February 17. 

 



20-211-WP01 
SB_BH01 Site Construction Report 

   

Appendix A 
 

Site Construction CAD Drawings  



F
I
L
E

:
W

:
\
O

w
e
n
S

o
u
n
d
\
O

w
e
n
 
S

o
u
n
d
\
2
1
6
-
2
0
1
6
\
2
1
6
4
3
3
-
1
 
N

W
M

O
 
D

G
R

 
-
 
E

a
s
t
 
S

i
t
e
 
(
B

H
-
1
)
 
-
 
C

o
n
s
t
r
u
c
t
i
o
n
 
S

u
p
p
o
r
t
\
D

r
a
w

i
n
g
s
\
2
1
6
4
3
3
-
1
-
C

O
N

S
T

R
U

C
T

I
O

N
-
N

O
V

 
1
6
 
2
0
2
0
.
d
w

g
 
 
L
A

Y
O

U
T

:
E

X
I
S

T
I
N

G
 
C

O
N

D
I
T

I
O

N
S

 
P

L
A

N

L
A

S
T

 
S

A
V

E
D

 
B

Y
:
R

w
a
l
k
e
r
,
 
1
1
/
1
7
/
2
0
2
0
 
1
1
:
2
3
:
3
0
 
A

M
 
 
P

L
O

T
T

E
D

 
B

Y
:
R

o
b
 
W

a
l
k
e
r
 
-
 
G

M
 
B

l
u
e
P

l
a
n

 
 
1
1
/
1
7
/
2
0
2
0
 
1
1
:
2
4
:
3
0
 
A

M

1021 CONCESSION 8

MUNICIPALITY OF SOUTH BRUCE

NWMO SB BH01

GUELPH  |  OWEN SOUND  |  LISTOWEL  |  KITCHENER  |  LONDON  |  HAMILTON  |  GTA

1 2 6 0  -  2 N D  A V E N U E  E A S T ,  U N I T  1 ,  O W E N  S O U N D ,  O N   N 4 K  2 J 3

TEL. 519-376-1805       www.gmblueplan.ca

PROJECT NO. :

DATE :

APPROVED BY :

DESIGNED BY :

DRAWN BY :

SCALE :

NO. DATE REVISION DESCRIPTION CH'KD

DRAWING NO. :

216433M.N.

M.N.

R.J.W.

AUG  10, 2020

1:500

EXISTING CONDITIONS PLAN

1of4

#1 BENCHMARK ELEV. - 290.99m

#2 BENCHMARK ELEV. - 292.39m

TOP OF NAIL IN HYDRO POLE  (AS SHOWN).

APPROXIMATELY 0.42m ABOVE FINISHED GRADE.

TOP OF NAIL IN SOUTHEAST CORNER OF SMALLER DRIVESHED

BUILDING (AS SHOWN).

APPROXIMATELY 0.74m  ABOVE FINISHED GRADE.

NOTES :

1. TOPOGRAPHIC SURVEY CONDUCTED BY GM BLUEPLAN

ENGINEERING LIMITED, JULY 30, 2020 FOR GEOFIRMA.

2. ELEVATIONS AND DIMENSIONS IN METRIC.

3. THE TOPOGRAPHIC SURVEY INCLUDED SURFACE FEATURES

AND STRUCTURES AS NOTED FOR INITIAL DESIGN ONLY.

DESIGNER AND CONTRACTOR ARE RESPONSIBLE TO

CONFIRM UNDERGROUND LOCATION, TYPE, SIZE OF UTILITIES

AND BURIED STRUCTURES. ANY DATA WITH RESPECT TO

LOCATES ON THIS PLAN ARE APPROXIMATE ONLY AND

REQUIRE CONFIRMATION BY OTHERS.

4. PDF PLAN IS FOR REFERENCE FOR THOSE WITHOUT CAD.

FURTHER DETAILS ARE INCLUDED IN THE CAD FILE.

5. NO LEGAL PROPERTY BOUNDARY INFORMATION IS INCLUDED

AS PART OF THIS PLAN. REFER TO LEGAL PLAN AS

NECESSARY.

MUNICIPALITY OF SOUTH
BRUCE

KEY PLAN

NOT TO SCALE

LEGEND

SURFACE DRAINAGE

EXISTING CONDITIONS ELEVATION

PROPOSED ELEVATION

SWALE DRAINAGE

1 SEPT 09 2020 ISSUED FOR REVIEW I.E.E.

2 SEPT 21 2020 ISSUED FOR QUOTATION I.E.E.

3 NOV 17 2020 ADJUSTMENTS FOR LOWERING SUBGRADE I.E.E.

DUE TO EXISTING TOPSOIL CONDITIONS



F
I
L
E

:
W

:
\
O

w
e
n
S

o
u
n
d
\
O

w
e
n
 
S

o
u
n
d
\
2
1
6
-
2
0
1
6
\
2
1
6
4
3
3
-
1
 
N

W
M

O
 
D

G
R

 
-
 
E

a
s
t
 
S

i
t
e
 
(
B

H
-
1
)
 
-
 
C

o
n
s
t
r
u
c
t
i
o
n
 
S

u
p
p
o
r
t
\
D

r
a
w

i
n
g
s
\
2
1
6
4
3
3
-
1
-
C

O
N

S
T

R
U

C
T

I
O

N
-
N

O
V

 
1
6
 
2
0
2
0
.
d
w

g
 
 
L
A

Y
O

U
T

:
S

I
T

E
 
P

L
A

N

L
A

S
T

 
S

A
V

E
D

 
B

Y
:
R

w
a
l
k
e
r
,
 
1
1
/
1
7
/
2
0
2
0
 
1
1
:
2
3
:
3
0
 
A

M
 
 
P

L
O

T
T

E
D

 
B

Y
:
R

o
b
 
W

a
l
k
e
r
 
-
 
G

M
 
B

l
u
e
P

l
a
n

 
 
1
1
/
1
7
/
2
0
2
0
 
1
1
:
2
4
:
3
2
 
A

M

1021 CONCESSION 8

MUNICIPALITY OF SOUTH BRUCE

NWMO SB BH01

GUELPH  |  OWEN SOUND  |  LISTOWEL  |  KITCHENER  |  LONDON  |  HAMILTON  |  GTA

1 2 6 0  -  2 N D  A V E N U E  E A S T ,  U N I T  1 ,  O W E N  S O U N D ,  O N   N 4 K  2 J 3

TEL. 519-376-1805       www.gmblueplan.ca

PROJECT NO. :

DATE :

APPROVED BY :

DESIGNED BY :

DRAWN BY :

SCALE :

NO. DATE REVISION DESCRIPTION CH'KD

DRAWING NO. :

216433M.N.

M.N.

R.J.W.

AUG  10, 2020

1:500

SITE PLAN-CONSTRUCTION

2of4

#1 BENCHMARK ELEV. - 290.99m

#2 BENCHMARK ELEV. - 292.39m

TOP OF NAIL IN HYDRO POLE  (AS SHOWN).

APPROXIMATELY 0.42m ABOVE FINISHED GRADE.

TOP OF NAIL IN SOUTHEAST CORNER OF SMALLER DRIVESHED

BUILDING (AS SHOWN).

APPROXIMATELY 0.74m  ABOVE FINISHED GRADE.

NOTES :

1. TOPOGRAPHIC SURVEY CONDUCTED BY GM BLUEPLAN

ENGINEERING LIMITED, JULY 30, 2020 FOR GEOFIRMA.

2. ELEVATIONS AND DIMENSIONS IN METRIC.

3. THE TOPOGRAPHIC SURVEY INCLUDED SURFACE FEATURES

AND STRUCTURES AS NOTED FOR INITIAL DESIGN ONLY.

DESIGNER AND CONTRACTOR ARE RESPONSIBLE TO

CONFIRM UNDERGROUND LOCATION, TYPE, SIZE OF UTILITIES

AND BURIED STRUCTURES. ANY DATA WITH RESPECT TO

LOCATES ON THIS PLAN ARE APPROXIMATE ONLY AND

REQUIRE CONFIRMATION BY OTHERS.

4. PDF PLAN IS FOR REFERENCE FOR THOSE WITHOUT CAD.

FURTHER DETAILS ARE INCLUDED IN THE CAD FILE.

5. NO LEGAL PROPERTY BOUNDARY INFORMATION IS INCLUDED

AS PART OF THIS PLAN. REFER TO LEGAL PLAN AS

NECESSARY.

6. ALL STRIPPED AREAS NOT FINISHED WITH GRAVEL ARE TO BE

FINISHED WITH 150mm TOPSOIL AND HYDROSEED.

MUNICIPALITY OF SOUTH
BRUCE

KEY PLAN

NOT TO SCALE

LEGEND

SURFACE DRAINAGE

EXISTING CONDITIONS ELEVATION

PROPOSED ELEVATION

SWALE DRAINAGE

1 SEPT 09 2020 ISSUED FOR REVIEW I.E.E.

2 SEPT 21 2020 ISSUED FOR QUOTATION I.E.E.

EXISTING SUBGRADE ELEVATION

AS OF NOV. 13, 2020

3 NOV 17 2020 ADJUSTMENTS FOR LOWERING SUBGRADE I.E.E.

DUE TO EXISTING TOPSOIL CONDITIONS
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PROJECT NO. :

DATE :

APPROVED BY :

DESIGNED BY :

DRAWN BY :

SCALE :

NO. DATE REVISION DESCRIPTION CH'KD

DRAWING NO. :

216433M.N.

M.N.

R.J.W.

AUG  10, 2020

1:500

PLAN AND PROFILE

CONSTRUCTION ACCESS LANE

3of4

#1 BENCHMARK ELEV. - 290.99m

#2 BENCHMARK ELEV. - 292.39m

TOP OF NAIL IN HYDRO POLE  (AS SHOWN).

APPROXIMATELY 0.42m ABOVE FINISHED GRADE.

TOP OF NAIL IN SOUTHEAST CORNER OF SMALLER DRIVESHED

BUILDING (AS SHOWN).

APPROXIMATELY 0.74m  ABOVE FINISHED GRADE.

NOTES :

1. TOPOGRAPHIC SURVEY CONDUCTED BY GM BLUEPLAN

ENGINEERING LIMITED, JULY 30, 2020 FOR GEOFIRMA.

2. ELEVATIONS AND DIMENSIONS IN METRIC.

3. THE TOPOGRAPHIC SURVEY INCLUDED SURFACE FEATURES

AND STRUCTURES AS NOTED FOR INITIAL DESIGN ONLY.

DESIGNER AND CONTRACTOR ARE RESPONSIBLE TO

CONFIRM UNDERGROUND LOCATION, TYPE, SIZE OF UTILITIES

AND BURIED STRUCTURES. ANY DATA WITH RESPECT TO

LOCATES ON THIS PLAN ARE APPROXIMATE ONLY AND

REQUIRE CONFIRMATION BY OTHERS.

4. PDF PLAN IS FOR REFERENCE FOR THOSE WITHOUT CAD.

FURTHER DETAILS ARE INCLUDED IN THE CAD FILE.

5. NO LEGAL PROPERTY BOUNDARY INFORMATION IS INCLUDED

AS PART OF THIS PLAN. REFER TO LEGAL PLAN AS

NECESSARY.

MUNICIPALITY OF SOUTH
BRUCE

KEY PLAN

NOT TO SCALE

LEGEND

SURFACE DRAINAGE

EXISTING CONDITIONS ELEVATION

PROPOSED ELEVATION

SWALE DRAINAGE

1 SEPT 09 2020 ISSUED FOR REVIEW I.E.E.

2 SEPT 21 2020 ISSUED FOR QUOTATION I.E.E.

3 NOV 17 2020 ADJUSTMENTS FOR LOWERING SUBGRADE I.E.E.

DUE TO EXISTING TOPSOIL CONDITIONS
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1. DRAWINGS ARE NOT TO BE SCALED.

2. ALL DIMENSIONS TO BE CHECKED AND VERIFIED ON THE SITE PRIOR TO

ANY CONSTRUCTION. ANY DISCREPANCIES ARE TO BE REPORTED TO THE

ENGINEER BEFORE PROCEEDING.

3. UNLESS OTHERWISE NOTED ON THE DRAWINGS THE STANDARD TOWN,

AND OPSD DRAWINGS AND OPSS ARE TO CONSTITUTE PART OF THIS

CONTRACT AND DRAWINGS.

4. EXISTING STRUCTURES ARE NOT TO BE DISTURBED, NOR ENCROACH ON

ADJACENT PROPERTIES UNLESS SHOWN ON PLANS OR INSTRUCTED BY

THE ENGINEER.

5. THE APPROVAL OF THIS PLAN DOES NOT EXEMPT THE OWNER'S

CONTRACTOR FROM OBTAINING ANY NECESSARY PERMITS, INCLUDING BUT

NOT LIMITED TO THE FOLLOWING, ROAD CUTS, SEWER PERMITS,

RELOCATION OF SERVICES, ENCROACHMENT AGREEMENTS, APPROACH

APPROVAL PERMITS, NEC DEVELOPMENT PERMITS ETC.

6. THIS PLAN IS TO BE READ IN CONJUNCTION WITH ANY OTHER PLANS OR

DRAWINGS WHICH DEPICT WORKS THAT ARE PROPOSED FOR THIS SITE.

7. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL TRAFFIC CONTROL

AND SAFETY MEASURES DURING THE CONSTRUCTION/RECONSTRUCTION

PERIOD, INCLUDING THE SUPPLY, INSTALLATION AND REMOVAL OF ALL

NECESSARY SIGNAGE, DELINEATORS, MARKERS, FENCING AND/OR

BARRIERS.

8. THE CONTRACTOR SHALL ENDEAVOUR TO PREVENT MUD TRACKING ONTO

EXISTING RIGHT-OF-WAYS  AND SHALL PROVIDE FOR CLEANUP AT HIS OWN

EXPENSE AS DIRECTED BY THE TOWN. THE CONTRACTOR SHALL ALSO BE

RESPONSIBLE TO CONTROL DUST ON THE PROJECT AND HE SHALL

PROVIDE CONTROLLING MEASURES AS DIRECTED BY THE TOWN.

9. THE CONTRACTOR IS RESPONSIBLE FOR LOCATING AND PROTECTING ALL

EXISTING UTILITIES PRIOR TO AND DURING CONSTRUCTION. LOCATION OF

EXISTING UTILITIES TO BE VERIFIED IN THE FIELD..

10. ALL CONSTRUCTION WORK IS TO BE CARRIED OUT IN ACCORDANCE WITH

THE REQUIREMENTS OF THE OCCUPATIONAL HEALTH AND SAFETY ACT AND

REGULATIONS FOR CONSTRUCTION PROJECTS.

GENERAL NOTES

GRADING AND MATERIALS

SEDIMENT AND EROSION CONTROL NOTES

1. SITE WORKS ARE TO BE STAGED IN SUCH A MANNER THAT EROSION WILL

BE MINIMIZED AND THAT BARRIERS AND SEDIMENTATION FACILITIES

WITHIN THE SITE ARE PROVIDED TO CONTROL ANY EROSION THAT DOES

OCCUR.

2. SEDIMENT CONTROL MEASURES MUST BE ESTABLISHED TO COLLECT

SURFACE DRAINAGE FROM ALL AREAS THAT WILL BE DISTURBED.

3. ALL SILT FENCING TO BE INSTALLED PRIOR TO THE COMMENCEMENT OF

ANY GRADING EXCAVATION OR DEMOLITION.

4. CLEARING AND GRUBBING OF THE SITE SHOULD BE KEPT TO A MINIMUM

AND VEGETATION REMOVED ONLY IN ADVANCE OF IMMEDIATE

CONSTRUCTION.

5. STOCKPILES OF EARTH OR TOPSOIL ARE TO BE LOCATED AND PROTECTED

TO MINIMIZE ENVIRONMENTAL INTERFERENCE. STOCKPILES SHOULD NOT

BE LOCATED IMMEDIATELY ADJACENT TO DITCHES OR ROAD

ALLOWANCES. EROSION CONTROL FENCING IS TO BE INSTALLED AROUND

THE BASE OF ALL STOCKPILES.

6. EROSION PROTECTION TO BE PROVIDED AROUND ALL  DITCHES, SWALES

AND WATERCOURSES.

7. ADDITIONAL EROSION CONTROL MEASURES MAY BE REQUIRED AS SITE

DEVELOPMENT PROGRESSES. THE CONTRACTOR IS TO PROVIDE ALL

ADDITIONAL EROSION CONTROL STRUCTURES.

8. THE CONTRACTOR  IS TO MONITOR EROSION CONTROL STRUCTURES TO

ENSURE FENCING IS INSTALLED AND MAINTENANCE IS.

9. EROSION CONTROL STRUCTURES ARE TO BE MONITORED REGULARLY

AND ANY DAMAGE TO STRUCTURES REPAIRED IMMEDIATELY. SEDIMENTS

ARE TO BE REMOVED WHEN ACCUMULATIONS REACH A MAXIMUM OF 50%

OF THE FENCE. CLOGGED FILTER MATERIALS SUCH AS CRUSHED STONE,

STRAW BALES OR FILTER CLOTH MUST BE REPLACED AS REQUIRED.

10. ALL EROSION CONTROL STRUCTURES ARE TO REMAIN IN PLACE UNTIL ALL

DISTURBED GROUND SURFACES HAVE BEEN STABILIZED EITHER BY

COMPACTION OR RESTORATION OF VEGETATIVE GROUND COVER.

11. THE CONTRACTOR IS RESPONSIBLE TO ENSURE THAT MUNICIPAL

ROADWAYS ARE CLEANED OF ALL SEDIMENTS FROM VEHICULAR

TRACKING ETC. TO AND FROM THE SITE AT THE END OF EACH WORK DAY.

12. ALL DISTURBED AREAS NOT INCLUDED IN CONSTRUCTION TO BE

RE-TOPSOILED AND RE-SEEDED IMMEDIATELY AFTER COMPLETION OF

AREA GRADING.

1. CONTRACTOR TO RESTORE AREAS ON PUBLIC R.O.W. OR ADJACENT

LANDS THAT HAVE BEEN DISTURBED DURING CONSTRUCTION TO

PREVIOUS CONDITION OR BETTER.

2. ALL FILL WITHIN THE SITE TO BE COMPACTED TO A MIN. OF 98% Std.

PROCTOR DRY DENSITY. ALL FILL WITHIN THE SITE DRIVING AREA TO BE

COMPACTED TO A MIN. OF 95% SPD. THE SUITABILITY OF ALL FILL

MATERIALS ARE TO BE CONFIRMED BY A RECOGNIZED SOILS CONSULTANT

TO THE DIRECTOR OF PUBLIC WORKS PRIOR TO INSTALLATION OF ANY

ROAD BASE MATERIALS.

3. THE CONTRACTOR SHALL RECTIFY ALL DISTURBED AREAS TO ORIGINAL

CONDITION OR BETTER AND TO THE SATISFACTION OF GM BLUEPLAN

ENGINEERING LIMITED.

4. ALL COMPACTION TO BE VERIFIED BY A GEOTECHNICAL CONSULTANT.

5. SLOPES IN LANDSCAPE AREAS AND ON BERMS SHALL NOT EXCEED 3

HORIZONTAL TO 1 VERTICAL, UNLESS  NOTED OTHERWISE

11.   THE GENERAL CONTRACTOR IS RESPONSIBLE FOR CONTACTING GM

BLUEPLAN ENGINEERING LIMITED FOR THE COMPLETION OF ALL REQUIRED

SITE INSPECTIONS.

SECTION B-B

SECTION A-A
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PROJECT NO. :

DATE :

APPROVED BY :

DESIGNED BY :

DRAWN BY :

SCALE :

NO. DATE REVISION DESCRIPTION CH'KD

DRAWING NO. :

216433M.N.

M.N.

R.J.W.

AUG  10, 2020

1:500

DETAILS AND NOTES

4of4

#1 BENCHMARK ELEV. - 290.99m

#2 BENCHMARK ELEV. - 292.39m

TOP OF NAIL IN HYDRO POLE  (AS SHOWN).

APPROXIMATELY 0.42m ABOVE FINISHED GRADE.

TOP OF NAIL IN SOUTHEAST CORNER OF SMALLER DRIVESHED

BUILDING (AS SHOWN).

APPROXIMATELY 0.74m  ABOVE FINISHED GRADE.

NOTES :

1. TOPOGRAPHIC SURVEY CONDUCTED BY GM BLUEPLAN

ENGINEERING LIMITED, JULY 30, 2020 FOR GEOFIRMA.

2. ELEVATIONS AND DIMENSIONS IN METRIC.

3. THE TOPOGRAPHIC SURVEY INCLUDED SURFACE FEATURES

AND STRUCTURES AS NOTED FOR INITIAL DESIGN ONLY.

DESIGNER AND CONTRACTOR ARE RESPONSIBLE TO

CONFIRM UNDERGROUND LOCATION, TYPE, SIZE OF UTILITIES

AND BURIED STRUCTURES. ANY DATA WITH RESPECT TO

LOCATES ON THIS PLAN ARE APPROXIMATE ONLY AND

REQUIRE CONFIRMATION BY OTHERS.

4. PDF PLAN IS FOR REFERENCE FOR THOSE WITHOUT CAD.

FURTHER DETAILS ARE INCLUDED IN THE CAD FILE.

5. NO LEGAL PROPERTY BOUNDARY INFORMATION IS INCLUDED

AS PART OF THIS PLAN. REFER TO LEGAL PLAN AS

NECESSARY.

MUNICIPALITY OF SOUTH
BRUCE

KEY PLAN

NOT TO SCALE

C/L PROPOSED

SWALE

4

1

4

1

O/GPAD

TYPICAL SWALE SECTION AROUND PAD

N.T.S.

C/L PROPOSED

SWALE

3

1

3

1

O/GLANE

TYPICAL SWALE SECTION ALONG ACCESS LANE

N.T.S.

1 SEPT 09 2020 ISSUED FOR REVIEW I.E.E.

2 SEPT 21 2020 ISSUED FOR QUOTATION I.E.E.

3 NOV 17 2020 ADJUSTMENTS FOR LOWERING SUBGRADE I.E.E.

DUE TO EXISTING TOPSOIL CONDITIONS
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SCALE :
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DRAWING NO. :

216433M.N.

M.N.

R.J.W.
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1:500

TRUCK TURNING

5of5

#1 BENCHMARK ELEV. - 290.99m

#2 BENCHMARK ELEV. - 292.39m

TOP OF NAIL IN HYDRO POLE  (AS SHOWN).

APPROXIMATELY 0.42m ABOVE FINISHED GRADE.

TOP OF NAIL IN SOUTHEAST CORNER OF SMALLER DRIVESHED

BUILDING (AS SHOWN).

APPROXIMATELY 0.74m  ABOVE FINISHED GRADE.

NOTES :

1. TOPOGRAPHIC SURVEY CONDUCTED BY GM BLUEPLAN

ENGINEERING LIMITED, JULY 30, 2020 FOR GEOFIRMA.

2. ELEVATIONS AND DIMENSIONS IN METRIC.

3. THE TOPOGRAPHIC SURVEY INCLUDED SURFACE FEATURES

AND STRUCTURES AS NOTED FOR INITIAL DESIGN ONLY.

DESIGNER AND CONTRACTOR ARE RESPONSIBLE TO

CONFIRM UNDERGROUND LOCATION, TYPE, SIZE OF UTILITIES

AND BURIED STRUCTURES. ANY DATA WITH RESPECT TO

LOCATES ON THIS PLAN ARE APPROXIMATE ONLY AND

REQUIRE CONFIRMATION BY OTHERS.

4. PDF PLAN IS FOR REFERENCE FOR THOSE WITHOUT CAD.

FURTHER DETAILS ARE INCLUDED IN THE CAD FILE.

5. NO LEGAL PROPERTY BOUNDARY INFORMATION IS INCLUDED

AS PART OF THIS PLAN. REFER TO LEGAL PLAN AS

NECESSARY.

6. ALL STRIPPED AREAS NOT FINISHED WITH GRAVEL ARE TO BE

FINISHED WITH 150mm TOPSOIL AND HYDROSEED.

MUNICIPALITY OF SOUTH
BRUCE

KEY PLAN

NOT TO SCALE

1 SEPT 09 2020 ISSUED FOR REVIEW I.E.E.

LEGEND

SURFACE DRAINAGE

EXISTING CONDITIONS ELEVATION

PROPOSED ELEVATION

SWALE DRAINAGE

3 NOV 17 2020 ADJUSTMENTS FOR LOWERING SUBGRADE I.E.E.

DUE TO EXISTING TOPSOIL CONDITIONS

2 SEPT 21 2020 ISSUED FOR QUOTATION I.E.E.
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Appendix B 
 

GM BluePlan Reports 
 

1. Survey Report (Pre-Construction) 
2. Field Review Reports 
3. Materials Testing Reports 

4. Equipment Calibration Certificates  
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TOPOGRAPHICAL SURVEY REPORT 
NWMO DGR – INVESTIGATION TECHNICAL SUPPORT 

EAST SITE - CONCESSION 8 TEESWATER, ON 
GEOFIRMA ENGINEERING LTD. 

                                                                                          File No. 216433 
 

DATE OF SURVEY:      July 30, 2020 
TECHNICIAN:     Luc Lapointe 
WEATHER:     Sunny, 25°C 
REMARKS:  
 

 CREW:  
o Party chief: Luc Lapointe 
o Assistant: Dana Liscio 

 
 INSTRUMENTS: 

o GPS: Trimble R10 
o Total Station: Trimble S3  

 Calibration Certificate Date: February 6, 2020 
o Data Collector: Trimble TSC3 

 COORDINATE SYSTEM                                                                                                                                                                                                                                            
o Horizontal: NAD1983-CSRS V6 (Epoch 2010.0) (Acquired via CanNet VRS) 
o Vertical Datum: CGVD27:78 (Acquired via CanNet VRS & HT2.0 geoid model) 

 COORDINATE SYSTEM VERIFICATION 
o Horizontal:  

 Monument #00820040101  
 ∆Northing: 0.003 m 
 ∆Easting: 0.009 m 

o Vertical: 
 Monument #MTO 65-303 

 ∆Elevation: 0.041 m  
 Monument #MTO 65-300 

 ∆Elevation: 0.046 m 
 SITE BENCHMARKS 

o Benchmark #1 Elevation 290.99 m: Top of Nail in Hydro Pole (As Shown on Site Plan) 
o Benchmark #2 Elevation 292.39 m: Top of Nail SW Corner of Ex. Building (As Shown on Site 

Plan) 
 

 
GM BLUEPLAN ENGINEERING LIMITED 
Per: 
 
 
Luc Lapointe 
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FIELD REVIEW REPORT #1 
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EAST SITE (BH-1) – CONCESSION 8, TEESWATER 
GEOFIRMA ENGINEERING LIMITED 

                                                                                          File No. 216433-1 

 
DATE OF REVIEW:      November 13, 2020  

TECHNICIAN:     Derek Brewster, C.Tech 

WEATHER:     +6°C, Mainly Sunny   

REMARKS:  

 

As arranged with Geofirma Engineering Limited, the undersigned visited the above noted site to review the stripped 

subgrade prior to commencing the cut / fill activities to construct the subgrade to the proposed grades across the above 

noted site.  The civil design drawings for the project were produced by GM BluePlan Engineering Limited (GMBP), - 

Revision No. 2 dated September 21, 2020.   

 

Based on the civil design drawings, the road subgrade will be constructed to an approximate grade of 0.45 meters below 

the proposed finished grade, with the pad subgrade constructed to 0.60 meters below the proposed finished grade. The 

above referenced drawings identify small areas requiring the various fill placement, based on an interpreted thickness of 

surficial organics. It should be noted that no geotechnical investigation works were performed for this site development 

and no report was available prior to the site visit.   

 

Upon arrival to the site, the surficial topsoil and organics were stripped and stockpiled along the northern limits of the 

pad.  It was noted from the stripping works that a relatively thick layer (with isolated pockets) of organic and deleterious 

soils were encountered during the site stripping works.  As a result, additional areas will require compacted fill to be 

installed to construct the subgrade to the proposed elevations.  Nevertheless, it was noted that the subgrade across the 

pad site and access road had been suitably stripped to expose the underlain sand and gravel, which was compact to 

dense when probed using a steel rod.  Based on the findings of the suitably stripped subgrade, the contractor can 

commence the re-grading of the site to the designed subgrade elevations.   

 

It is understood that the native sand with gravel soils will be harvested and utilized as subgrade fill to complete the 

grading component of the subgrade works.  The compaction of these harvested fill soils will be monitored by GMBP to 

confirm the target of 95% of the materials standard proctor maximum dry density (SPMDD) during the grading works.  

As discussed on-site, an acceptable installed lift thickness for each relevant engineered fill lift should not exceed 0.30 

meters.   Samples of the native sand and gravel were collected from the site to confirm the materials gradation and 

maximum dry density.  The collected field compaction and lab data will be provided under a separate cover as it becomes 

available.   
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Additional site visits for materials testing and subsequent subgrade reviews will be conducted as an on-going 

arrangement with this office.  

 

GM BLUEPLAN ENGINEERING LIMITED 

Per:  
 
 
 
Derek Brewster, C.Tech. 
DB/mr 
 
cc: Cedarwell Excavating Ltd.: Jayson Long, jlong@cedarwellexcavating.com 
 Geofirma Engineering Limited: Sean Sterling, ssterling@geofirma.com Glen Briscoe, gbriscoe@geofirma.com 

Georfirma Engineering Limited: Tim Galt, tgalt@geofirma.com 
 Owner: via Geofirma Engineering Limited. 
 GMBP: Bill Dubeau, P.Eng. – bill.dubeau@gmblueplan.ca Ian Eriksen, P.Eng, - ian.eriksen@gmblueplan.ca 

GMBP: Matt Nelson, P.Eng – matt.nelson@gmblueplan.ca 
File No. 216433-1 
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DATES OF REVIEW:      See Below 

TECHNICIAN:     Derek Brewster, C.Tech 

WEATHER:     See Below   

REMARKS:  

 

As arranged with Geofirma Engineering Limited, the undersigned visited the above noted site on the dates outlined below 
to review construction activities and conduct materials testing and construction layout to support the civil design.  As 
noted in our Field Review No. 1, the civil design drawings for the site were produced by GM BluePlan Engineering Limited 
(GMBP) and are dated September 21, 2020.  It is understood that Geofirma Engineering Ltd. staff are monitoring and 
documenting the day-to-day site-specific construction activities completed by the contractor (Cedarwell Excavating 
Limited). 
 
 
November 16, 2020 (+1°C, Fog with light rain) 
 
The undersigned attended the site to review the construction limits and subgrade elevations with the contractor.  In 
addition, compaction testing of the fill areas to the proposed subgrade elevation (using the native harvested granulars) 
was completed during the site visit.  The field compaction data will be provided under a separate cover.   
 
November 18, 2020 (-1°C, Overcast with light rain/snow mix) 
 
The undersigned attended the site to finish the compaction testing of the fill areas required to construct the subgrade to 
the designed elevations.  Compaction testing of these fill areas using the harvested granular fill was completed during 
the site visit.  The field compaction data will be provided under a separate cover.   
 
In addition, a survey of the constructed subgrade was completed to confirm the size, shape and elevation of the 
constructed subgrade to confirm general conformity to the design drawings.  A “proof-roll” was also attempted to 
determine the constructed subgrade performance prior to the installation of the proposed imported Granular ‘B’ 
installation.  However, due to the open graded surface of the native subgrade soil matrix, the tri-axle truck got stuck in 
various areas and the “proof-roll” was modified and completed using a 64” Ø ride-on steel drum roller.  As a result, no 
excessive subgrade deflection or deformities were noted across the gravel pad area when loaded using the above noted 
ride-on roller.  Therefore, the installation of the proposed imported granular ‘B’ could proceed.    
 
November 20, 2020 (13°C, Overcast) 
 
The undersigned attended the site to stake out the limits of the imported granular placement.  Stakes were installed 
along the perimeter and at the proposed high points within the center of the proposed gravel pad.  The access road has 
received on-going maintenance grading and additional granulars to provide stability during the hauling and construction 
activities.  Any increase to the road elevation and increase in granular thickness to ensure performance will be addressed 
upon the final stages of the grading works if required.   
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Additional site visits for materials testing and subsequent subgrade reviews will be conducted as an on-going 
arrangement with this office.  
 

GM BLUEPLAN ENGINEERING LIMITED 

Per:  

 
Derek Brewster, C.Tech. 
DB/mr 
 
cc: Cedarwell Excavating Ltd.: Jayson Long, jlong@cedarwellexcavating.com 
 Geofirma Engineering Limited: Sean Sterling, ssterling@geofirma.com Glen Briscoe, gbriscoe@geofirma.com 

Geofirma Engineering Limited: Tim Galt, tgalt@geofirma.com 
 Owner: via Geofirma Engineering Limited. 
 GMBP: Bill Dubeau, P.Eng. – bill.dubeau@gmblueplan.ca  Ian Eriksen, P.Eng, - ian.eriksen@gmblueplan.ca 
 GMBP: Matt Nelson, P.Eng – matt.nelson@gmblueplan.ca 

File No. 216433-1 
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FIELD REVIEW REPORT #3 

NWMO – DGR  
EAST SITE (BH-1) – CONCESSION 8, TEESWATER 

GEOFIRMA ENGINEERING LIMITED 
                                                                                          File No. 216433-1 

 
DATES OF REVIEW:      See Below 

TECHNICIAN:     Derek Brewster, C.Tech 

WEATHER:     See Below   

REMARKS:  

 

As arranged with Geofirma Engineering Limited, the undersigned visited the above noted site on the dates outlined below 
to review construction activities and conduct materials testing and construction layout to support the civil design.  As 
noted in our Field Review No. 1, the civil design drawings for the site were produced by GM BluePlan Engineering Limited 
(GMBP). Revision 3 was issued on November 17, 2020 to accommodate grade changes and is being referenced moving 
forward.  It is understood that Geofirma Engineering Ltd. staff are monitoring and documenting the day-to-day site-
specific construction activities completed by the contractor (Cedarwell Excavating Limited). 
 
 
November 24, 2020 (-2°C, Overcast) 
 
The undersigned attended the site to review the contractor’s progress and conduct compaction testing of the partially 
installed Granular ‘B’ subbase of the pad.  It was noted that the access road and an area approximately 20m x 20m, 
located in the northwestern corner of the pad was installed using the Granular ‘B’ sourced from Bester Pit.  However, it 
is understood that the stockpiled volume of Granular ‘B’ at the Bester Pit is nearing depletion.  As a result, the contractor 
was required to change the pit source to Cedarwell’s Hanover Pit to continue importing granular to the site.  Samples of 
the imported Granular ‘B’ materials will be processed in the GMBP laboratory to ensure conformity to the OPSS grading 
requirements.   
 
Compaction testing of the installed Granular ‘B’ on the northern half of the gravel pad was able to be completed during 
the site visit.  The compaction test results of the tested areas indicate that the imported Granular ‘B’ fill was being 
compacted to suitable densities with moisture contents in an acceptable range.   The field compaction data will be 
provided under a separate cover.   
 
 
November 26, 2020 (-1°C, Overcast with light drizzle) 
 
The undersigned attended the site to finish the compaction testing of the Granular ‘B’ subbase across the pad and also 
sample the Granular ‘A’ which is being sourced from Cedarwell’s Hanover Pit.  Compaction testing of the installed 
Granular ‘B’ on the southern half of the gravel pad was able to be completed during the site visit.  The compaction test 
results of the tested areas indicate that the imported Granular ‘B’ fill was being compacted to suitable densities with 
moisture contents in an acceptable range.  The field compaction data will be provided under a separate cover.   
 
It was noted that the contractor had commenced the installation of the Granular ‘A’ along the access road and had begun 
the fine grading of the Granular ‘A’ along the northern portion of the pad.   
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Additional site visits for materials testing and subsequent grading confirmation will be conducted as an on-going 
arrangement with this office.  
 
 

GM BLUEPLAN ENGINEERING LIMITED 

Per:  
 
 
 
Derek Brewster, C.Tech. 
DB/mr 
 
cc: Cedarwell Excavating Ltd.: Jayson Long, jlong@cedarwellexcavating.com 
 Geofirma Engineering Limited: Sean Sterling, ssterling@geofirma.com Glen Briscoe, gbriscoe@geofirma.com 

Geofirma Engineering Limited: Tim Galt, tgalt@geofirma.com 
 Owner: via Geofirma Engineering Limited. 
 GMBP.: Bill Dubeau, P.Eng. – bill.dubeau@gmblueplan.ca Ian Eriksen, P.Eng, - ian.eriksen@gmblueplan.ca 
 GMBP: Matt Nelson, P.Eng – matt.nelson@gmblueplan.ca 

File No. 216433-1 
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DATES OF REVIEW:      See Below 

TECHNICIAN:     Derek Brewster, C.Tech 

WEATHER:     See Below   

REMARKS:  

 
As arranged with Geofirma Engineering Limited, the undersigned visited the above noted site on the dates outlined below 
to review construction activities and conduct materials testing and construction layout to support the civil design.  As 
noted in our Field Review No. 3, the civil design drawings for the site were produced by GM BluePlan Engineering Limited 
(GMBP) and Revision 3 dated November 17, 2020 is being referenced moving forward.  It is understood that Geofirma 
Engineering Ltd. staff are monitoring and documenting the day-to-day site-specific construction activities completed by 
the contractor (Cedarwell Excavating Limited). 
 
 
December 1, 2020 (-1°C, Snow and Sleet) 
 
The undersigned attended the site to confirm the grading of the site and complete the compaction testing of the installed 
Granular ‘A’ across the site.  However, upon arrival no on-site representation or contractor was present.  It was 
determined that no construction activities would be completed today and the undersigned departed from the site.   
 
 
December 4, 2020 (+2°C, Overcast with light drizzle/fog) 
 
The undersigned attended the site in attempts to confirm the grading of the constructed gravel pad and site drainage 
along with completing the compaction testing of the installed Granular ‘A’ across the pad.  Upon arrival, it was evident 
that the grading beyond the gravel pad was not yet complete, however, the pad construction using Granular ‘A’ was 
generally finished.  The contractor was capping the access road with the Granular ‘A’ and topsoil was being placed 
across the landscaped areas and ditches.  A survey of the constructed gravel pad area was also completed to confirm 
the constructed elevations and limits were in general conformance to the design drawings.   
 
Compaction testing of the installed Granular ‘A’ across the gravel pad was completed during the site visit.  The 
compaction test results of the tested areas indicate that the imported Granular ‘A’ fill was being compacted to suitable 
densities with moisture contents in an acceptable range.  The compaction data will be provided under a separate cover.   
 
It is noted that a return visit to confirm the site grading will be required. 
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Additional site visits for materials testing and subsequent grading confirmation will be conducted as an on-going 
arrangement with this office.  
 
 

GM BLUEPLAN ENGINEERING LIMITED 

Per:  
 
 
 
Derek Brewster, C.Tech. 
DB/mr 
 
cc: Cedarwell Excavating Ltd.: Jayson Long, jlong@cedarwellexcavating.com 
 Geofirma Engineering Limited: Sean Sterling, ssterling@geofirma.com Glen Briscoe, gbriscoe@geofirma.com 

Geofirma Enginering Limted: Tim Galt, tgalt@geofirma.com 
 Owner: via Geofirma Engineering Limited. 
 GMBP: Bill Dubeau, P.Eng. – bill.dubeau@gmblueplan.ca Ian Eriksen, P.Eng, - ian.eriksen@gmblueplan.ca 
 GMBP: Matt Nelson, P.Eng – matt.nelson@gmblueplan.ca 

File No. 216433-1 
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FIELD REVIEW REPORT #5 

NWMO – DGR  
EAST SITE (BH-1) – CONCESSION 8, TEESWATER 

GEOFIRMA ENGINEERING LIMITED 
                                                                                          File No. 216433-1 

 
DATES OF REVIEW:      See Below 

TECHNICIAN:     Derek Brewster, C.Tech 

WEATHER:     See Below   

REMARKS:  

 

As arranged with Geofirma Engineering Limited, the undersigned visited the above noted site on the dates outlined below 
to review construction activities and conduct materials testing and construction layout to support the civil design.  As 
noted in our Field Review No. 3, the civil design drawings for the site were produced by GM BluePlan Engineering Limited 
(GMBP) and Revision 3 dated November 17, 2020 is being referenced moving forward.  It is understood that Geofirma 
Engineering Ltd. staff are monitoring and documenting the day-to-day site-specific construction activities completed by 
the contractor (Cedarwell Excavating Limited). 
 
December 9, 2020 (+2°C, Overcast with light drizzle/fog) 
 
The undersigned attended the site to conduct confirm the grading of the site and complete the compaction testing of the 
installed Granular ‘A’ along the access laneway.  A topographic survey to confirm the grading of the constructed gravel 
pad and site drainage was completed during today’s works.  Compaction testing of the installed Granular ‘A’ along the 
access road was completed during today’s site visit.  The compaction test results of the tested areas indicate that the 
imported Granular ‘A’ fill was compacted to suitable densities with moisture contents in an acceptable range.  These 
collected field compaction data will be provided under a separate cover.   
 
The survey information collected form today’s grading confirmation will be processed and compared to the design with 
any deficiencies or discrepancies noted.  
 
 

GM BLUEPLAN ENGINEERING LIMITED 

Per:  
 
 
 
Derek Brewster, C.Tech. 
DB/mr 
 
cc: Cedarwell Excavating Ltd.: Jayson Long, jlong@cedarwellexcavating.com 
 Geofirma Engineering Limited: Sean Sterling, ssterling@geofirma.com Glen Briscoe, gbriscoe@geofirma.com 

Geofirma Engineering Limited: Tim Galt, tgalt@geofirma.com 
 Owner: via Geofirma Engineering Limited. 
 GMBP: Bill Dubeau, P.Eng. – bill.dubeau@gmblueplan.ca Ian Eriksen, P.Eng, - ian.eriksen@gmblueplan.ca 
 GMBP: Matt Nelson, P.Eng – matt.nelson@gmblueplan.ca 

File No. 216433-1 
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ENGINEERING

TRANSMITTAL

To: Geofirma Engineering Ltd
1 Raymond Street
Ottawa, ON K1R 1A2

Attention: Sean Sterling

Date:

Project No.

Project:

Delivery:

December 18,2020

216433-1

N!\A4O DGR - East Site (BH-1)
Concession 8 - Teeswater, ON

Email : ssterling@geofirma. com

We Enclose:

. Compaction Test Results No. 1 to 7 - Subgrade Fill- November 16 & 18, 2020.

. Compaction Test Results No. 8 to 27 - Granular "8" for Pad - November 24 &26,2020.. Compaction Test Results No. 28 to 42 - Granular "A" for Pad & Roadway - December 4 & 9,2020

Remarks:

The compaction test results were satisfactory at the tested locations as noted

Type of Action:

g For Your lnformation and Use

GM BLUEPLAN ENGINEERING LIMITED
Per:

fLz-p-fu
Wm. E. Dubeau, P.Eng.
WED/mr

cc: Geofirma Engineering Limited: Glen Briscoe, obriscoe@geofirma.com;Tim Galt, tqalt@oeofirma.com
Cedarwell Excavating: Jayson Long - ilong@cedarwellexcavating.com
Owner: via Geofirma Engineering Limited.
GMBP: Bill Dubeau, P.Eng. - bill.dubeau@qmblueplan.ca lan Eriksen, P.Eng, - ian.eriksen@gmblueplan.ca
GMBP: Matt Nelson, P.Eng - matt.nelson@gmblueplan.ca
File No. 216433-1

GUELPH I OWEN SOUND I LISTOWEL I KITCHENER I LONDON I HAMILTON I GTA

1260-2ND AVENUE EAST, UNIT 1, OWEN SOUND, ON N4K 2J3 P: 519-376-1805 F: 519-376-8977 www.GMBluePlan.ca
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Compaction Test Locations

November L8,2020
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NWMO DGR - East Site (BH-1) - Construction Support
Compaction Test Locations
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NWMO DGR - East Site (BH-1) - Construction Support
Compaction Test Locations

November 26,2020
GMBP File: 216433-7
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Compaction Test Locations
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NWMO DGR - East Site (BH-1) - Construction Support
Compaction Test Locations

December 9, 2020

GMBP File: 2L6433-L
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Plan PEOPLE I ENGINEERING I ENVIRONMENTS
ENGINEERING

TRANSMITTAL

Geofirma Engineering Ltd
1 Raymond Street
Ottawa, ON K1R 1A2

Attention: Sean Sterling

To Date:

Project No

Project:

Delivery:

December 18,2020

216433-1

NWMO DGR - East Site (BH-1)
Concession 8 - Teeswater, ON

Email: ssterlinq@geofirma.com

We Enclose:

o Grain-Size Analysis & Standard Proctor Test Results for Native Material (Select Subgrade) from NW & SE
Corners of Pad - Sampled Nov. 13, 2020.

. Grain-Size Analysis Results for Granular "8" - Type I (Bester Pit) - Sampled Nov. 18,2020.

. Grain-Size Analysis Results for Granular "B" - Type I (Cedarwell Hanover Pit) - Sampted Dec. 4, zo2l.

. Grain-Size Analysis Results for Granular "A" (Cedarwell Hanover Pit) - Sampled Nov. 26,2020.

Remarks

The native material sampled from the NW and SE areas of the pad were found to meet the OPSS Gradation
Requirements for Select Subgrade Material.

The Granular "8" sample from the Bester Pit was just marginally outside OPSS Gradation Requirements for
Granular "B" - Type l.

The Granular "B" sample from the Cedarwell Hanover Pit was found to meet the OPSS Gradation Requirments
for Granular "B" - Type l.

The Granular "A" sample from the Cedarwell Hanover Pit was found to meet the OPSS Gradation Requirements
for Granular "A". The crushed particle count was determined to be 81%.

Type of Action:

M For Your lnformation and Use

GM BLUEPLAN ENGINEERING LIMITED
Per:

kp4%
Wm. E. Dubeau, P.Eng.
WED/mr

Geofirma Engineering Limited: GIen Briscoe, gbriscoe@oeofirma.com;Tim Galt, tgalt@geofirma.com
Cedarwell Excavating: Jayson Long - ilonq@cedarwellexcavatinq.com
Owner: via Geofirma Engineering Limited.
GMBP: Bill Dubeau, P.Eng. - brill.dubeau@qmblueplan.cg lan Eriksen, p.Eng, - ian.eriksen@omblueplan.ca
GMBP: Matt Nelson, P.Eng - matt.nelson@gmblueplan.ca
File No. 216433-1

GUELPH IOWEN SOUND ILISTOWEL IKITCHENER ILONDON iHAMILTON IGTA
126O-2ND AVENUE EAST, UNIT 1, OWEN SOUND, ON N4K 2J3 P: 519-376-1805 F:519-376-8977 www.GMBIuePlan.ca

cc:



Plan
GM BluePlan Engineering Limited

Guelph, Owen Sound, Listowel, Kitchener, London, Hamilton, GTA

1260-2ndAvenue E., Unit 1 OwenSound, ON N4K2J3

Phone 519-376-1805 Fax 519-376-8977 www.GMBiuePlan.ca
ENGINEERING

GRAIN SIZE ANALYSIS
PROJEGT: NWMO DGR
LOCATION: East Site (BH-1) 1021 Con,8 South Bruce
GLIENT: Geofirma Engineering Ltd

SAMPLE MATERIAL: Native Material (Select Subgrade)
SAMPLE SUPPLIER: NW Corner of Pad
SAMPLE LOCATION: On-Site Stockpile

SAMPLE DATE: Nov 13,2020
SAMPLED BY: D.B

PROJECT NO
LAB NO:

216433-1
s-3908

oo
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o
(9
z
oo
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Fz
IJJot,
UJ
o-

100

90
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20

10

0

GRAIN SIZE DISTRIBUTION

0.10 't.00

GRAIN SIZE (mm)

10.00

Meets the OPSS Gradation requirements for Select Subgrade
Material

0.01 100.00

I

I

i

/ r
/ 4

i

I

I

I

I

I

SIEVE SIZE
mm

PERCENT PASSING SELECT SUBGRADE MATERIAL
OPSS FORM 101O

TABLE 3
SPECIFIED

MIN. MAX.
SAMPLE

150.0

26.5
4.75

1 .18

0.300
0.1 50

0.075

100

50
20

10

5

2

0

100

100

100

100

95

65
25

100.0

93.7

67.9
57.8
12.1

5.6
4.3

Remarks

NOTES



Plan
GM BluePlan Engineering Limited

Guelph, Owen Sound, Listowel, Kitchener, London, Hamilton, GTA
1260 -2ndAvenue E., Unit 1 Owen Sound, ON N4K2J3

Phone 5 1 9-376-1 805 Fax 51 9-376-8977 www.GMB|uePlan.caENGINEERING

STANDARD PROCTOR TEST
PROJEGT:
LOCATION:
GLIENT:

NWMO DGR
East Site (BH-1) 1021 Con,8 South Bruce
Geofirma Engineering Ltd

PROJECT No.
LAB No.:

SAMPLE DATE:
SAMPLED BY:

216433-1
s-3908

Nov 13,2020
D.B

SAMPLE MATERIAL:
SAMPLE SUPPLIER:
SAMPLE LOCATION:

Native Material (Granular B Type 1)
NW Corner of Pad
On-Site Stockpile

PROCTOR VALUES FROM GRAPHICAL PLOT
MAXIMUM DRY DENSITY (Vm3) :

OPTTMUM WATER CONTENT (%):

MTO 1 POINT CORRECTED VALUES
MAX DRY DENSIry (Um3) :

OPT, WATER CONTENT (%):

2.002
12.6

N/A

N/A

17 18

2.10

2.05

2.00

E

>1.9s
F
-@

z
IJJo

E 1.e0

STANDARD PROCTOR DENSITY vs MOISTURE CONTENT

10 11 12 13 14

WATER CONTENT, %

15 16

1.8s

1.80
8 I

-x- 
Dry Density vs MC

ZAV SG=2.70

ZAV SG=2.65

{
./

\ \ \.i



lan
GM BluePlan Engineering Limited

Guelph, Owen Sound, Listowel, Kitchener, London, Hamilton, GTA

1260 - 2nd Avenue E., Unit 1 Owen Sound, ON N4K 2J3

Phone 51 9-376-1 805 Fax 51 9-376-8977 www.GMBlueptan.ca
NEERING

GRAIN SIZE ANALYSIS
PROJEGT: NWMO DGR PROJECT NO:

LAB NO:
REGEIVED:

216433-1
s-3907
Nov-16,2020

LOCATION: East Site (BH-1) 1021 Con,8 South Bruce
CLIENT: Geofirma Engineering Ltd

SAMPLE MATERIAL: Native Material (Select Subgrade)
SAMPLE SUPPLIER: SE Area of Pad
SAMPLE LOGATION: On-Site Stockpile

SAMPLE DATE: Nov 13,2020
SAMPLED BY: D.B

at,o
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o-

100

90

80

70

60

50

40

30

20

10

0
0.01

GRAIN SIZE DISTRIBUTION

1.00

GRAIN SlzE (mm)

0.10 10.00 100.00

Meets the OPSS Gradation requirements for Select Subgrade
Material

4
I

/
/

I

I

I

SIEVE SIZE
mm

PERCENT PASSING SELECT SUBGRADE MATERIAL
OPSS FORM 101O

TABLE 3

SPECIFIED
MIN. MAX.

SAMPLE

150.0

26.5
4.75

1 .18

0.300

0.150
0.075

100

50

20
10

5

2

0

100

100

100

100

95
65
25

100.0

87.5

54.2

45.3

13.7

7.9

6.2

Remarks

NOTES:
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GM BluePlan Engineering Limited

Guelph, Owen Sound, Listowel, Kitchener, London, Hamilton, GTA
1260 -2nd Avenue E., Unit 1 Owen Sound, ON N4K 2J3

Phone 51 9-376-1 805 Fax 51 9-376-8972 www.GMBlueplan.caENGINEERING

STANDARD PROCTOR TEST
PROJEGT:
LOCATION
CLIENT:

NWMO DGR
East Site (BH-1) 1021 Con,8 South Bruce
Geofirma Engineering Ltd

PROJEGT No.
LAB No.:

SAMPLE DATE
SAMPLED BY:

216433-1
s-3907

Nov 13,2020
D-B

SAMPLE MATERIAL: Native Material (Setect Subgrade)
SAMPLE SUPPLIER: SE Area of Pad
SAMPLE LOCATION: On-Site Stockpile

PROCTOR VALUES FROM GRAPHICAL PLOT
MAXIMUM DRY DENSTTY (Um3) :

OPTTMUM WATER CONTENT (%):

MTO 1 POINT CORRECTED VALUES
MAX DRY DENSIW (Um3) :

OPT. WATER CONTENT (%):

14 15 16 17

2.077
12.7

N/A

N/A

2.20

STANDARD PROCTOR DENSITY vs MOISTURE CONTENT

I 10 11 12 13
WATER CONTENT, %

2.05

€

F.2.oo
at,zu
! r.ss
to

1.90

2.15

2.10

1.85

1.80
7 8

-x- 
Dry Density vs MC

------- ZAV SG=2.70

zAV SG=2.65

..,1 1-X-

,/ \
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lan
GM BluePlan Engineering Limited

Guelph, Owen Sound, Listowel, Kitchener, London, Hamilton, GTA

1260 - 2^d Avenue E., Unit 1 Owen Sound, ON N4K 2J3

Phone 51 9-376-1 805 Fax 51 9-376-8977 www.GMBlueptan.ca
NGINEERING

GRAIN SIZE ANALYSIS
PROJECT O DGR PROJECT NO:

LAB NO:
REGEIVED:

216433-1
s-3912
Nov-20,2020

LOCATION: East Site (BH-1) 1021 Con,8 South Bruce
CLIENT: Geofirma Engineering

SAMPLE MATERTAL: Sand & Gravel (Granular B Type 1)
SAMPLE SUPPLIER: Bester Pit
SAMPLE LOCATION: On-Site Stockpile

SAMPLE DATE: Nov 18,2020
SAMPLED BY: D.B

GRAIN SIZE DISTRIBUTION

1.00

GRAIN SIZE (mm)

100

0

90

oa80o

=70
360z
850
l40z
uto30t
lrJo- 20

10

100.0010.000.100.01

7

SIEVE SIZE
mm

PERCENT PASSING GRANULAR'B'Type I

OPSS FORM 101O
TABLE 3

SPECIFIED
MIN. MAX.

SAMPLE

150.0

26.5
4.75

1.18

0.300
0.075

100

50
20

10

2

0

100

100

100

100

65

8

100.0

90.2
43.6

31.1

16.3

8.4 #

Remarks

NOTES # Does not meet OPSS Gradation requirements for Granular B Type
I



Plan
GM BluePlan Engineering Limited

Guelph, Owen Sound, Listowel, Kitchener, London, Hamilton, GTA

1260 -2ndAvenue E., Unit 1 Owen Sound, ON N4K2J3

Phone 51 9-376-1 805 Fax 51 9-376-8977 www.GMBtueptan.ca
ENGINEERING

GRAIN SIZE ANALYSIS
PROJECT: NWMO DGR PROJECT NO

LAB NO:

SAMPLE DATE
SAMPLED BY:

216433-1
s-3929

Dec 4,2020
D.B

LOCATION: East Site (BH-1) 1021 Con,8 South Bruce
GLIENT: Geofirma Engineering

SAMPLE MATERIAL: Sand & Gravel (Granular B Type 1)
SAMPLE SUPPLIER: Cedaruvell Hanover pit
SAMPLE LOCATION: On-Site Stockpite

GRAIN SIZE DISTRIBUTION

1.00

GRAIN SlzE (mm)

100

0

90

io80o

=70
360z
Bs0
l40z
uto30tr
uJo. 20

10

100.0010.000.100.01

7
,/

t
I

I

SIEVE SIZE
mm

PERCENT PASSING GRANULAR'B'Type I

OPSS FORM 101O
TABLE 3

SPECIFIED
MIN. MAX.

SAMPLE

150.0

26.5

4.75
1.18

0.300

0.075

100

50
20

10

2

0

100

100

100

100

65

8

100.0

84.4
41,4
'15.5

2.7

1.2

Remarks

I

l

r

NOTES: Meets the OPSS Gradation requirements for Granular B Type I



Plan
GM BluePlan Engineering Limited

Guelph, Owen Sound, Listowel, Kitchener, London, Hamilton, GTA

1260 -2nd Avenue E., Unit 1 Owen Sound, ON N4K 2J3

Phone 519-376-1805 Fax 519-376-8977 www.GMBluePlan.ca
ENGINEERING

GRAIN SIZE ANALYSIS
PROJECT: NWMO - DGR Pad #1

LOCATION: East Site (BH-1) 1021 Con,8 South Bruce
CLIENT: Geofirma Engineering

SAMPLE MATERIAL: Crushed Sand & Gravel (Granular A)
SAMPLE SUPPLIER: Cedarwell Hanover Pit
SAMPLE LOCATION: On-Site Stockpile

PROJECT NO:
LAB NO:
RECEIVED:

216433-1
s-3922
Nov-26,2020

SAMPLE DATE:
SAMPLED BY:

Nov 26, 2020
D.B

90

o8o
at

=70
o
o6oz
Eso
o.
F402
IIJ

Hao
1!
o-

20

10

100

0

GRAIN SIZE DISTRIBUTION

0.10 1.00

GRAIN SIZE (mm)

10.00

Asphalt Coated Particles (%) N/A Crushed Particles (%)

0.01 100,00

,/, T

/ I/
' //
//

z

stEvE stzE
mm

PERCENT PASSING GRANULAR'A'
OPSS FORM 101O

TABLE 3
SPECIFIED

MIN. MAX.
SAMPLE

26.5

19.0
13.2

9.5
4.75

1.18

0.300
0.075

100

85
65

50
35
15

5

2

100

100

90
73

55
40
22

8

100.0

97.8
73.5

55.5
41.2

29.3

17.0

8.0

Remarks:

NOTES: Meets the OPSS Gradation Requirements of Granular A

81



Plan PEOPLE I ENGTNEERTNG I ENVTRONMENTS

July 20,2021

216433-1

NWMO DGR - East Site (BH-1)
Teeswater, ON

Delivery: Email:ssterlinq@qeofirma.ca

ERING

TRANSMITTAL

To: Geofirma Engineering Ltd
1 Raymond Street
Suite 200
Ottawa, ON K1R 1A2

Attention: Sean Sterling

Date:

Project No.

Project:

ENCLOSED

a Compaction Test Results No. 43 to 48 - Cellar Backfill - April 14,2021

REMARKS

The compaction test results were satisfactory at the tested locations as noted

ACTION REQUIRED

tr Approved

! Approved as Noted

! Revised as Noted

Yours truly,

GM BLUEPLAN ENGINEERING LIMITED
Per:

Derek Brewster, C.Tech
DB/mr

cc:

tr Not Approved

! For Your Approval

tr For Your lnformation and Use

Cedanvell Excavating Ltd. : Jayson Long, ilonq@cedarwellexcavatinq.com
Geofirma Engineering Limited: GIen Briscoe, qbriscoe@geofirma.com
Geofirma Engineering Limited: Tim Galt, tqalt@qeofirma.com
Owner: via Geofirma Engineering Limited.
GMBP: Bill Dubeau - bill.dubeau@qmblueplan.ca lan Eriksen, P.Eng, - ian.eriksen@qmblueolan.ca
GMBP: Matt Nelson, P.Eng - matt.nelson@smblueplan.ca
File No. 216433-1

GUELPH I OWEN SOUND I LISTOWEL I KITCHENER I LONDON I HAMILTON I GTA

1260-2ND AVE. E., UNIT 1, OWEN SOUND ON N4K 2J3 P: 519-376-1805 F: 519-376-8977 WWW.GMBLUEPLAN.CA
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NWMO DGR - East Site (BH-l) - Construction Support
Compaction Test Locations

April t4,2O21
GMBP File: 2t6433-L
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PEOPLE | ENGINEERING | ENVIRONMENTS 

 

GUELPH | OWEN SOUND | LISTOWEL | KITCHENER | LONDON | HAMILTON | GTA 

1260-2ND AVE. E., UNIT 1,  OWEN SOUND ON N4K 2J3  P: 519-376-1805 F: 519-376-8977   WWW.GMBLUEPLAN.CA 

 
 
 
 
 

Electronic Survey Equipment 
NWMO – WP01 

GMBP File No. 216433-1 
November 3, 2020  

 
Equipment  Serial #  Calibration Remarks 

Trimble R12 GPS 6023F00803 Site Specific 
GPS is calibrated on each new site 
at onset of project. 

Trimble R10 GPS 5313432411 Site Specific 
GPS is calibrated on each new site 
at onsite of project.  

Trible S7 Robotic Total Station 37411538 July-20 See attached Calibration Certificate. 

 



PEOPLE | ENGINEERING | ENVIRONMENTS 

 
 

GUELPH | OWEN SOUND | LISTOWEL | KITCHENER | LONDON | HAMILTON | GTA 

1260-2ND AVE. E., UNIT 1,  OWEN SOUND ON N4K 2J3  P: 519-376-1805 F: 519-376-8977   WWW.GMBLUEPLAN.CA 

 
 

NWMO – DGR  
EAST SITE (BH-1) – CONCESSION 8, TEESWATER 

GEOFIRMA ENGINEERING LIMITED 
 NUCLEAR GAUGE INFORMATION PACKAGE  

ON-SITE COMPACTION TESTING 
GMBP File No. 216433-1 

 
 

 Nuclear Substances and Radiation Devices Licence No. 15245-1-25.0 
 

 Class 7 Special Forms Declaration and Type A Package Requirements 
 

 Dangerous Good Shipping Document for Site Work (Gauges assembled prior to 2008) 
 

 Special Form Certificate USA/0627/5-96 Rev. 4 
  

 Construction Detail of X2084 Capsule Assembly 
 

 Special Form Certificate USA/0634/5-96 Rev. 5 
 

 Construction Detail of X8 Capsule Assembly 
 
 Dangerous Good Shipping Document for Site Work (Gauges assembled after 2008) 
 
 Special Form Certificate IAEA (SFC) No. CZ/1009/S-96 (Dated 10/10/2013) 

  
 Special Form Certificate USA/0356/S-96 Rev. 14 

 
 Construction Details of :   A3000 & A3000-1 Capsule Assembly 

A3015 & A3015-1 Capsule Assembly 
A3023 Capsule Assembly 
A3024-1/A3024-3 Capsule Assembly 
A3024-2/A3024-4 Capsule Assembly 

 
 Leak Test Certificates Leak Test Certificates 

 
 Photos of Nuclear Gauge and Case 

 
 Personnel Certificates of Training  
 
 Safe Gauge Usage and Emergency Procedures with Contact Information 

 



CLEAR SUBSTANCES AND
T.ADIATION DEVICES LICENCE

PERMIS PORTANT SUR LES SUBSTANCES
NUCLEAIRES ET LES APPAREILS A
RAYONNEMENT

15245-1-2s.0

l) LICENCE NUMBER: 1s24s-t-2s.0

il) LTcENSEE

Pursuant to section 24 of the Nuclear Safety and Confl'ol Act, this licence is issued to:

GM Blueplan Engineering Limited
650 Woodlawn Road West
Block C, Unit 2

Guelph, ON
NIK IB8
Canada

Corporate No.: 190721I (Ontario)

llr) LrcENcE PERtoD

This licence is valid frorn: March 1,2020 to February 28,2025 unless otherwise suspended, amended, revoked or
replaced.

,\0 L|GENSEDACTtVtTtES

This licence authorizes the licensee to

(a) possess, transfer, use and store the prescribed equipment listed in the Appendix: Nuclear Substances and Radiation
Devices of this licence.

(b) conduct licensed activities in the location(s) specified in the Appendix: Locations of Licensed Activities of this
licence.

This licence is issued for: portable gauges (81 l)

v) coNDrTroNS

The contents ofthe appendices attached to this licence form part ofthe licence.

l. Location Notification
The licensee shall, for any site where licensed activities are to be conducted for more than 90 consecutive days,
noti8r the Commission in writing of the site within 7 days of starting to conduct the activities at the site. The
licensee shall notify the Commission in writing within 7 days of the discontinuance of licensed activities at any
site. The continuity of consecutive days is not broken during off site use or off site temporary storage.
(2300-2)

2. Records Requirements - Portable Devices
The licensee shall ensure that a copy ofthe prescribed records and operating procedures specific to the site where
licensed activities are conducted for more than 90 consecutive days is maintained at that site. The continuity of
consecutive days is not broken during off site use or off site temporary storage.
(23so-4)
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:LEAR SUBSTANCESAND
, -*OIATION DEVICES LICENCE

PERMIS PORTANT SUR LES SUBSTANCES
NUCLEAIRES ET LES APPAREILS A
RAYONNEMENT

15245-1-25.0

3. Maintenance Limitations
This licence authorizes the cleaning and lubrication ofthe radiation devices listed in this licence, in accordance
with the manufacturer's operating manual.
(20e3-0)

4. Storage

The licensee shall;
(a) ensure that when in storage radioactive nuclear substances or radiation devices are accessible only to persons
authorized by the licensee;
(b) enswe that the dose rate at any occupied location outside the storage area, room or enclosure resulting from the
substances or devices in storage does not exceed 2.5 microSvh; and
(c) have measures in place to ensure that the dose limits in the Radiation Protection Regulations are not exceeded as
a result ofthe substances or devices in storage.
(2s7s-2)

5. Annual Compliance Report
The licensee shall, by Decernber 3 I of each year, submit to the Commission a written annual compliance report in the
form speci fi ed a t www.nuclearsafety. gc. calacr.
(2e12-3)

6. Operation Limitations
Subject to any other condition of this licence and unless otherwise permitted by the prior unitten approval of the
Commission or a person authorized by the Commission, the licensee shall carry out the licensed activities in
accordance with the documents or parts thereof referred to in the Appendix: Licence Document(s).
(zet7-7)

7. Inaccuracies Notification
The licensee shall report to the Commission or a person authorized by the Commission, as soon as is practicable, the
discovery of any inaccuracy or incompleteness in the documents referred to in the Appendix: Licence Document(s).
(2e20-6)

8. Survey Meter Requirements - Portable Gauge
The licensee shall, within two hours, make available a radiation survey meter at any site where a radiation device is
used as authorized by this licence.
(2e22-2)

9. Financial Guarantee
The licensee shall maintain, at all times, a financial guarantee in respect of the activities authorized by this
licence of a value set by the Commission and in a form acceptable to the Commission.
(2020-2)

10. Sealed Source Security Requirements
The licensee shall meet the security measwes for sealed sowces as set out in Regulatory Document REGDOC-2.12.3,
Security ofNuclear Substances: Sealed Sources, as amended from time to time. The sealed source categories are
specified in REGDOC -2.12.3.
(24e0-3)
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CLEAR SUBSTANCES AND
,.ADIATION DEVICES LICENCE

PERMIS PORTANT SUR LES SUBSTANCES
NUCLEARES ET LES APPAREILS A
RAYONNEMENT

15245-1-25.0
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DesignJed Ofncer pffrsuant to paragraph3l(z)(c)of the Nuclear
Safety and Control Act
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CLEAR SUBSTANCES AND
. .^DIATION DEVICES LICENCE

PERMIS PORTANT SUR LES SUBSTANCES
NUCLEAIRES ET LES APPAREILS A
RAYONNEMENT

15245-1.25.0

Appendix: Nuclear Substances and Radiation Devices

GM Blueplan Engineering Limited

Radiation Devices

Equipment
Make and Model
CPN Intemational, An InstroTek Company
MCI D& MCI DRP, MC3, MCI Elite,
MC3 Elite

InstroTek 3500 Xplorer and 3500 Xplorer2

Troxler 3430, 3440, 3401, 3401B, 3411,
llB

Sealed Source
Assembly

nla

Nuclear
Substance

Cesium 137

Americium 241l
Beryllium

Cesium 137

Americium 241l
Beryllium

Americium 241l
Berylliurr

Cesiurn 137

Maximum Quantity
per Radiation Device

370 MBq

1850 MBq

370 MBq

1.48 GBq

1628 MBq

326 MBq

n/a

nla

nla

n/a

nla

end of appendix

{l ;:t t;ti!t;lr'r }Jt;r:I*,1-r
ir;;i*ty C;;.;ill i :lisl ic;; t

i;fi]tnil,S,, :r ;, " 1'1.3fl i;'::,1r-'
ile guleli: r':i;i.lc;r;iijl*l Page 4 of 6 ()rnadlf



..,, ,, ,,t:t. ..

r i.. j, ,i:i l

CLEAR SUBSTANCES AND
. .ADIATION DEVICES LICENCE

PERMIS PORTANT SUR LES SUBSTANCES
NUCLEAIRES ET LES APPAREILS A
RAYONNEMENT

15245-{-25.0

Appendix: Location(s) of Licensed Activities

GM Bluoplan Engineering Limited

Throughout Canada

end of appendix
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ICLEAR SUBSTANCES AND
.{DIATION DEVICES LICENCE

PERMIS PORTANT SUR LES SUBSTANCES
NUCLEARES ET LES APPAREILS A
RAYONNEMENT

15245-1-25.0

Appendix: Licence Document{s)

LICENCE DOCUMENTS

lAll Radiation Protection Program for Portable Nuclear Density/\doisture Gauges, February 2020. CNSC
Document Number 61 19663

end of appendix
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DANGEROUS GOODS SHIPPING DOCUMENT

nor B & Address

GM BluePlan Engineering Limited
1260 - 2nd Avenue East, Unit 1.

Owen Sound, On N4K 2J3
(519) 376-1805

Consignee Business Name & Address:

GM BluePlan Engineering Limited
1260 - 2nd Avenue East, Unit 1 .

Owen Sound, On N4K 2J3
(519) 376-1805

GNSC-L|cence No. 1 5245-1 -25.0 GNSC-Licence No. 1 5245-1 -25.0

24-Hour Emergencv Contact Numbers:
Derek Brewster (519) 372-5432 (Cettular)
Ethan Webb (519) 372-6542 (Cellutar)
Bill Dubeau (519) 372-4821 (Cellutar)

Location of Danqerous Goods in Vehicle:

Rear of Vehicle

Special Form Certificate Numbers:

U54/0634/5-96, Rev. 5

UStu0627/S-96, Rev.4

(Gauge Assay Date prior to 2008)

rrdilulrltq tntorm peclal
lnstructions:
Electronic Measuring Device - Fragile

UN#, Shipping Name, Class. No. of Packages Radio-
nuclide

lsotope
Max. Activity Category T.l

uN 3332

RADIOACTIVE MATERIAL,
TYPE A PACKAGE SPECIAL

FORM

Class 7

ONE

Container,
Dimentions

76x40x42cm

42 Kg

rrrcs 370 MBq
(10 mCi)

ll - Yellow 0.4

'otAmlBe
1850 MBq
(50 mCi)

Consiq nor's Declaration :

I hereby declare that the contents of this consignment are fully and accurately described above by
proper shipping name and are classified, packed, marked and labelled, and are in all respects in the
proper condition for transport by ground according to the applicable lnternational and National
Government Regulations.

Printed Name: Derek Brewster, RSO Date Prepared: February 10,2020



U.S. Department
of Transportation

Cesium-137, or 140.0 MBq (20-0
(20 .0 mci- ) of Barium-133 . The
sil-icate in a glass matrj-x or
pellets. The Ra-226 is in the
suffate powder. The Ba-133 is
glass bead or a ceramic pellet.

East Building, PHH-23
1 200 New Jersey Ave, SE

Washington, D.C. 20590

than either 37.0 GBq (1.0 Ci) of
mCi) of Radium-225, or 140.0 MBq
Cs-137 is in the form of a cesium
a suffate as ceramic ion exchange

form of a fow solubility radium

2012 Edition,
(rAEA) ,

in the form of bari-um sificate as a

IAEA CERTIFICATE OF COMPETENT AUTHORITY
SPECIAL FORM RJADIOACTIVE MATERIALS

Pipeline and
Hazardous Materials
Safety Administration

CERTTFTCATE USA/0634/3-96, REVTSTON 5

This certifies that the source described has been demonstrated to meet the
regulatory requirements for special form radioactive mat.erial as prescribed
in the regulations of the Internat.ional Atomic Energy Agencyl and the United
states of Ameri ca' for t.he transport of radioactive material-.

1. Source Identification - QSA Global, fnc. Modef X.B (Manufactured on
or after September 23, 1981)

2. Source Description - Cylindrical doubl-e encapsulation made of
stainfess steef and tungsten inert gas or l-aser seaf welded.
Approximate exterior dimensions are 6.r mm (0.24 in.) in diameter
and 8.3 nm (0.33 in.) in length. Minimum wafl thlckness of the
outer encapsulation is 0.4 mm (0.02 in.). construction shalf be in
accordance wlth att.ached AEA Technology esA, rnc. Drawing No.
RBA62011, Rev- C.

3. Radioactive Contents - No more

t "Regulations for the safe Transport of Radioactive Material,
No- ssR-6" published by the rnternational Atomic Energy Agency
Vienna, Austria.

' Title 49,
America.

code of Federal- Regulations, parts 100-199/ united states of



r2)
CERTTFTCATE USA/0634/5-96, RE\/TSTON 5

4. Management System Activit.res Records of Management System
activities required by Paragraph 306 of the IAEA regulations shaff
be maintained and made available to the authorized official-s for at
l-east three years after the last shipment authorized by this
certificate. Consignors in the United States exporting shipments
under this certificate shal-l- satisfy the requirements of Subpart H

of 10 CFR 71.

Expiration Date - This certificate expires on october 31, 2022.
Previous editions which have not reached their expiration date may
cont.inue t,o be used.

5

This certificate is issued in accordance with paragraph(s) 804
Regulations and section r13.41 6 of Title 49 of the code
Regulations, in response to the October 6, 2OIj petition by
rnc., Burlington, MA, and in consideration of other information
this Office.

Certified By:

of the IAEA
of Federal

QSA Globa1,
on file in

November 03,
2011

/ William Schoonover
Associate Administrator for Hazardous
Materials Safety

Revislon 5 Issued to extend the expiration date

( DATE )



E. d

HOF(l

l_

Lo

Fu,lri
:ga

d
z.

=l.^,b

zo
F
.L
Eoa
lajo

oo
rD

=F
lrl
=U'

J
Fq
a
Fa

)
Fq
z.?
Fa

of
-ts
5r0

$l

oo
tD

J
J
l,lo

J
F
q.
z
?
F
6

n

JF
t

2
a
F
th

o:
J
do

+

o

ftrJ r

C)<

2fr
=d."EZga

{(J

=f,
IrJ>(r
EbJt)c
<tL

tt> (o

()
z,
:<o
(L

E
Lrl
!o
tr
!2

fio

O
N(o
co
E.

oz
d
=o

r!
z.oz
lrj
J
()
tJl

tr.J>(.)
l-zn=

==;-<6x
t,t l-.1

o

I
o
{

{
E-
s

raa
LJJ
:)a
o_

O
m
X

5t
F

l3I
N
t

FAa
bo

H
+\
a

$
\

U'J

ou
o-
o-

]
:
s

.[i

3
U
d

6F
Ha
h3
:llD

3E
3E

36
HH
63

i>tD

h{

;
T

oFoddd.illt +
*Ix>{rl

EE

q)
r\
(O

\F
l!
e.
ril

I

N
o
#
c.J

I

I +

[J
F-

q
.-

*1

r

L'Z,A

L'r6

L't6

9'ta

6tL

\_

L'n a

L'to

L',qa

L't 0

r)

tr.JF

C)
,Ad

N

LLJt_
I

m
oq

rJ

Lda
oF
OJ
LLI

=

M-t!
U)

J
E.o
()
F

J
LrJa
oF
cf
J
Ld

=

E
LJa
J
x.
O
(J
tr

><

Ir.) 
I

dlj

m
or

I f
LIF

(o
Nd

o'90xv t t'90



East Building, PHH-23
1200 New Jersey Ave, SE

Washington, D.C. 20590

U.S. Department of
Transportation

Pipeline and
Hazardous Materials
Safety Administration

CERTIFTCATE NITMBER: usA/0 634 / s-96

ORIGINAL REGISTRANT (S) :

QSA Gl-obal-, Inc.
30 North Avenue
Burlington, MA, 01803
U5A

Schlumberger
300 Schlumberger Drive
MD-121
Sugar Land, TX, 11418
USA

Troxler El-ectronic Laboratories
P.O. Box 12051
3008 Cornwalfis Road
Research Triangle Park, NC, 21109
USA

1



East Building, PHH-23
1200 New Jersey Ave, SE

Washington, D.C. 20590

U.S. Department
of Transpoftation

IAEA CERTTFICATE OF COMPETENT AUTHORITY
SPECIAL FORM RADTOACTIVE MATERIALS

Pipeline and
Hazardous Materials
Safety Administration

CERTIFICATE USA/O627 /5-96, REVISION 4

This certifies that the source described has been demonstrated to meet the
regulatory requirements for special form radioactive materiaf as prescribed
in the regulations of the International Atomic Energy Agencyl and the Unlted
states of America' for the transport of radioactive mat.erial.

1. Source ldentification QSA G1oba1,
July 28, 1983)(Manufactured on or after

2. Source Description Cylindrical double encapsulation made of
stainl-ess steel and tungsten i-nert gas or l-aser seal we]ded.
Approximate outer dimensions are 9.r mm (0.36 in.) in diameter and
72.8 nm (0.5 in.) in length. Minimum walI t.hickness of the sheath
body i-s 0.95 mm (0.04 in.) and of the cet-t- body is o.B5 inm (0.03
in.) . Construction shal-f be in accordance with attached AEA
Technolo9y QSA, Inc. Drawing No. RBA616B5, Rev. A.

3. Radioacl-ive Contents - No more than 5.55 GBq (0.15 Ci) of Americium-
in solid oxide form and mixed with beryllium.

4. Manaqement Svstem Activities Records of Management System
activities requi-red by Paragraph 305 of the IAEA regulations shall-
be maintained and made avaifabfe to the authorized officiafs for at
l-east three years after the l-ast shipment authorized by this
certificate. Consignors in the United States exporting shipments
under this certificat.e shalf satisfy t.he requirement.s of Subpart H

of 10 CFR 71.

5. Expiration Date This certificate expires on August

Inc. Model No. X.2084

24I. The Am-241 is

Previous
continue

editions which
to be used.

30, 2022.
date mayhave not reached t-heir expiration

t "Regulations for the Safe Transport of Radioactive Material, 2012 Edition,
No. ssR-5" publi-shed by the rnt.ernational Atomic Energy Aqency (rAEA) ,
Vienna, Austria.

' Title 49, code of Federa]- Regulations, Parts 100-199, United States of
America.



(2)

CERTTFTCATE USA/0627 /3-96, REVTSTON 4

Thj-s certificate is issued in accordance with paragraph(s) 804
Regulations and Section 113 .41 6 of Title 49 of the Code
Regulat.ions, in response to the August 14, 2011 petition by
Inc., Burlington, MA, and in consideration of other information
this Office.

Certified By:

of the IAEA
of Federal

QSA Globa1,
on file in

I

/
August 29, 2011

( DATE )William Schoonover
Associate Administrator for Hazardous
Materials Safety

Revision 4 Issued t.o extend the expiration date
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o East Building, PHH-23
1200 New Jersey Ave, SE

Washington, D.C.20590

U.S. Department of
Transportation

Pipeline and
Hazardous Materials
Safety Administration

CERTIFICATE NUMBER: USA/ 0521 / s-ga

ORIGINAL REGISTRANT (S) :

QSA Global, Inc.
30 North Avenue
Burlington, MA,01803
T]SA

Troxl-er Electronic Laboratories
P.O. Box 12051
3008 Cornwallis Road
Research Triangle Park, NC, 21109
USA

U.S. Geologic Survey
Department of the Interior
P.o. Box 25046 (MS-974)
Denver, CO, 80225-0046
USA

I



DANGEROUS GOODS SHIPPING DOCUMENT

Consiqnor Business Name & Address:

GM BluePlan Engineering Limited
1260 - 2nd Avenue East, Unit 1.

Owen Sound, On N4K 2J3
(519) 376-1805

Consiqnee Busin Name & Address:

GM BluePlan Engineering Limited
1260 - 2nd Avenue East, Unit 1.

Owen Sound, On N4K 2J3
(51 9) 376-1 805

CNSC-Licence No. 1 5245-1 -25.0 CNSC-Licence No. 15245-1 -25.0

24-Hour Emeroen Contact Numbers
Derek Brewster (519) 372-5432 (Cellular)
Ethan Webb (519) 372-6542 (Cellular)
Bill Dubeau (519) 372-4821 (Cellular)

Location of Danqerous Goods in Vehicle:

Rear of Vehicle

Special Form Certificate Numbers:

IAEA (SFC) No. CZl1009/5-96 (Dated 1011012013)

USA/0356/S-96, Rev.'1 4

(Gauge Assay Date after 2008)

lnsfrrr ctions
Electronic Measuring Device - Fragile

UN#, Shipping Name, Class No. of Packages Radio-
nuclide

lsotope
Max. Activity

Category T.t.

uN 3332

RADIOACTIVE MATERIAL,
TYPE A PACKAGE SPECIAL

FORM

Class 7

ONE

Container,
Dimentions

76x40x42cm

42 Kg

137cs 370 MBq
(10 mCi)

ll - Yellow 0.4

'01 AmlBe
1850 MBq
(50 mCi)

Consionor's Declaration

I hereby declare that the contents of this consignment are fully and accurately described above by
proper shipping name and are classified, packed, marked and labelled, and are in all respects in the
proper condition for transport by ground according to the applicable lnternational and National
Government Regulations.

Printed Name: Derek Brewster, RSO Date Prepared: February 10,2020
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STATE OFFICE FOR NUCLEAR SAFETY

Stute 0ffica.fttr Nuc,laar S*fet),
Senov&I,nd nim. 9, I I {t ()$ Prtgut !

N uc I e n r Sufetj, S e ct i o tr

ln Prague. on I (i Octohcr 2013
Ref. no.r SU.tBIONRV2 I 067i201 3
l:ilc ntr. : S Lt.l lliPfl p; 1 9221 l20l 3i2
liA\Y and Spcnt liucl Managcrnent f)ivision.

DBCISION
'l"lrc State Cllllcc lbr Nuclear Sal'ety (SONS) as the conrpctcrlt irr.lministrarive focll, pursuanr to
Sectiott 3 (2) (c) ol'Acl no. 18/1997 Sb.. On Peacelul t.ltilisatit;n ol Nuclcar [:ncrg-v and
Ionisirig l{ailiation (thc Atotnie Act) and on Anrenclnrents ancl r\d<.lirions tt: Strnre Acts. as
latcr anrendecl. has clecidcd as follows in the atlnrinistrative procce<lings iniriated pursuanl i(i
Scctiorr 14 (l) ol'Acl no. .500/2004 Sb,. I{ules i'rf A<lrrrinistrative Proccclurc (lrcrcinalicr
rclcn'ctl*lo as "llAP"). on 2 September 2013 on the basis of an npplicarir:n iiled b3,a
parlicipanl in proceedings as delined in Scctiolt 27 (,1) (a) R,,\P - Eckerr & Zicglrr (icsil
.s.r.tr.. Idcttlification Nuntber 15214584.llegistration'Nunrbcr 108(:t)0 lhcrcinallcr rcibrrerl-rp
as "Participartt in Pruccctlings"), ol 28 Augusl2013 uncler file no.20lljZC/ll in rhe nratr*r of
t'e1;eatcd issttitttcc rrl'tlrc dccision on type approval of a special tblm raclioactir.c molclial:

SONS. pursuant to Scction {i7(l) I{AI'}ancl Sectiru2S {2) o{'Acr no. lSllqL}7Sh.. as lalcr
unrt'nded.

appr{}ves
{.lon-ciructicrn ti'p* Anrl.N02 s1'rccial lr;nri radioircti\:r l'nilreriai (hereinalicr relr:rr*tl-{u u,s
"SFl{\l"}, this Sl)Rivl. ttrettrttfactuled in coltlrlrrrritv rritlr thc rkrcLrrneutirtien iisscs-s(,J. bcing
;rssi gned thc iilcr:ti ll e;rl.irxr tlcsi gnat iorr

czll009/s - 96

Ittd. lbr lhc purposcs ol inlcmational irlentil'icatiorr- this Anrl.r.r0l Sl"'lil,1 rr;rc approval
decisian being rrssigircd thc codc designnlion

CZtt(0{JglS - 96 (Rev. ?).

lhe special tirrm radionctivc matcrisl unclcr thc'idcnrillcatir:n cicsignation CZil009jS 9rt
cor:rplies rvith lhc require mettts ol ,,\ct no, 181199? lib,, as amcutJccJ. as ra.'ell as tlx relevilnt
implcnientitrg regujatiotrs. the reconrmendation o1'the Internalional Atcnric jincrg.v Agenc.v
tlA[A) titled "llegulati<lns lor the Sale "li'ansport of Raciioactive ivillerial. 2i)09 F:diiion
Saltt1' ltcquiren.rertts Serie s No. 'l'S-R- 1," and ilrs requirerncnts ol' the inrernzrtional
transporlatirlrr rcgulations that rel"er to lhe citc.d lAijA's rulcs,



Dccirion rcl no. SUJI]'ONRV'll0{i?.:l{"1 Il lrf

Dc.rcription of thc Spcrial Form lladiorctile r\lrrtcrill
Antl.Nt)? special Jbrnr radioactivc nralerial is a cvjinder ll) mnr long and ihc r"lianretr:r ol'7.8
tttltt. Il consisls of an outcr crpsule ol' stainlcsg-stccl closed rvitlr a lrlug tii'the samc rnalcrial
r|clclecl on by rvelding in lltc prolcclilr atlnoliphcrc" tut irlner L)npsulc nith a plug. both r:l'
stnittless steel. 1oo" rvcldecl on rrsirtg thc'l.lU nrc'tliorl as u,cll. and ir radiclrruclide ernitt*r insiclc
llte inner capsule. r\ distance lriece fixes the inrrrr ca;:sule sn thal tbe rarlionuclide ernirter is in
e losc con{act n'ith the outlet hole of the ouls--r capsulc. 0.? rnm rhick.

Eckcrl & Zicgler Ccsio s. r. o.. Iladior':i 1. lt2 2t Praguc 10. is the n:anuliictr"rr'cr of this
sF tilvl.

Parrnrelers rf the $pecial Form Radioactive ilIatcrial {SFRi}f}

Picture of the Special Form Rndioactive ll{aterial
'l'hc piclurc of thc Anrl.N02 SI;RN4 corresponcls to the technical clralving ''Anr - Be
NELJ]'I{ON SOTJRCI-: Aml.N02- l. ?07.02.0? * 00:00 (4)^ BLIJt(i lsoroperrrechnik und
ljntw'cltdiagnostik Crlbl'I, ol'2 Vlayi2S Julv I995".

s . ar lirf,

/o-

a
oo
E\
n

;iill,:;;

t1*;*r l:,1,.!::Ji i:;

slnr llC = llG rveld" r'rriti-t:j zirlka = inner plug. r,nitini por:ziiro - inner cnpsule. z.ai'i{.:
crnritlcr. r,nijSf peruzdro: orrlcr capsrrlc. r,rrij$i zlitkt,,= ortr:i'plug

Contlitions lbr Ilsc of fhe Spccial F crm ltadioRctivc Mirtcrinl:
'I,r'pe-approved SFRM ,,\rni.N0? r.rnder idcntiiication dcsignarion {,:7,t1}tld)lS - 96 nrav be
usecl only' sub.iect to rhe conrpliance rvith thr liilk:rrving conr.lilicns:

SITFM 0uter
tliarueler llnrnl

Ilcight
Inrrrrl

Thirkness of the
hole

lruml

lltnximunr activitv
lGBql

tso
Classificati

{)n
Anl.Ntl2 7.8 t0 0.2 7.1 c 66545

amr/ge

l Pcrmittcd lladioactivc Contcnt



I)rr:isiori rel'. nrr. Sl;.lll {iNIi\i I l{)6?,.:{)li

I'hc Arnl.Nfl2 s1:ecill lirrrn raciionctirc nratn'ial Lrndcr idcntilic;rtitrn clesignation ('2,'10{Jqr'S *
9(r nra,r'r:nlt'ctit.ttititr a t'aclicuttclide c'nrittcr consisting ol a nrixturc trl-lzrtrrral llcnlliLun
]rowclet'nn,J a 

?'tlAnr 
ra<Jioni-rclicic'hound in the l'rrrnr of'smericiurn r:riclc. rvith thc nrlxunrrrrr

ae tir its ol.7.-l CLlc1"

2, I'ltndling.,llnintrnance rnrl Inspcc{ions
l"landling. nraitttenance:lnd ogxraliug inspcctiorrs * rcvic\,vs ol'lire r\ml.N0? Si;l{Ll nrust be
per{bn:tctl itt ct-ltttpr}iattcc irilh ti}c lcLluilcrrrents !ti\:clt in tlrc I'alid vcrsior.r ol"lnslructions fi:r
Salc llarrclling ul' lcinizing Itadiatron Sources (ZlZl- Qlr{-RP-00(r" Ilchcn & Zieglcr Cesio
s. f. ().'

I{cvieu's ol' lhc Anr 1 .h1tl? Sl-RI'{. opernling stabilit-v test rrrd lorrg-tcrnr stahilir.r, rst
pcrlbrtrcel ilt nccorrlancc rr,itJr lhc ahove: docurncnl rrndcr IS0 99?8 "Radialion Protectjrrn *
Scalctl Ratliuactivc Sutrccs - l"cakirgu T'est l\4ctlrorls l992" rnust bc clocrrmcnted br.alr ulficial
rccord nncl archivccl throushoLrt the litc oi'thc SFI{1vl.

3. Qunlitv ;\ssurance
'l'lre Aml.N02 special lonrt ladittaclivc malcrial undcr idcntificarion dcsignntion CZ,l100-qis
96 and ll,ith the givelt serial nunrtrer nrust be nranulirctured in accotdance r.vith the technical
clrat'ing "Anr _- tle NL:IJ'I.RON soLJItoU Anr1.N0?. 1,207.02.02 * 00:00 (4), titiRIG
lsolopcnlccltnik urtd lJnrrvcltclilrgnostik (-inrblt. of ? May/28 July 1995". jrr irccordance rvitli
llte apprtlr.'r'tl prrocesi,tt*s lud rrilh the clocrrnrent litled "Quality Assrrrancc Progranrnrc (to
rricct thr; t'ccluircrtrcrrls ol'lSO 900l.lSOl1485 nnil I)r'crec rro. 131..1008 Sb.). (1940-0lll". in
tlrc vnlid vcrsiorr.

lltc tttattulacturcr nlLlsl cloctru.rcrrl lhc ctrnlirlnritv ol'tlre Arnl.N02 slncial li''ntr raclioactivr
tttntcriitl. urtdcr idcrttillciitiori clcsignatiorr ClZll009,'5 96 ancl rvith the given serial nunrber.
* itli thc allprovcd ly'pc bl a r.r ritte n l)eclaralion of C'otrfirrnritl, pursuarrt tti Section $ {r (2 ) ie }

trl-I)ect'cc no. 317.200) 5h." Orr 1)'[)c appro\.al of packaging lor slriptuunt- stot'irgc and
disposal of' ttuclear tualerials ancl radioactir.e srrlrstaltces. orl typc approval of ronizirrg
radialion sollre<:s, atrtl on sltiptrtcnl ol''mrclear rrralcriirls ltrrd s;rccifiecl ratlioactive srrbstarrccs
(on t),Ilc ap;:rovirl airrl shiprrrcrrl.l.

I hc :\nrl.N02 special lorni radir,taclivc nralcrial uucler id*rtilicaliotr rlcsignaliorr C'l,'l009iS
9ii and uith thc givcn scrial nturrbsr nliv bc put intci circula{ir:r onlf if its cr,rnlornritv r.vith llrc
itpprovccl [-\'pe \vits prfivcd b--v thc spcciai litn:r radioaclivc malcrial acccplancc lcsl aecording
Itr llre r.alid r.'ersir:n r:l' llrc clocurrrcrrl ''Clos*d l{adicrrrrrcliclc Ij.urittcr \ljR/,} Conlorrnitl
\rerilrc;rtion. l\lcthoclologi'" Ql,l ,T 5.+l Eckcrt & Zieglcr Ccsio s. r. r:."

{. l,a}re lling
'llte Anrl.N0l spccial liirrrr radinaclir,c rrralcrial undqr jiliintillcatirrrr c[:sig11s1i,.r,"t t:.7.,'1{)09i5
9f: trtust bt lirbcJlccl r,'ilh thc scrial rrumberand thr-'identiJicati<in dcsisnaliou {Z:rltl0Q,'S - t)(i

itt I clcat'. lcgiblc and durahle nlflnl)er. In cast it is r:ot technicrlly prlcticablc 1t: pl;rce rhe
identiiication clcsignalion ellto the capsulc ol'lhc special lorrrr latliotclivr: nraterill. il cari br
rc pl aceel by' t he l,vpr itp llr{ }\.al cl eci s i<in.

5. Ilcporting tl'Accirle nts

It"m1'dclccl oraccitlcnt acccintpnnit-cl nitlr danagc to the Arn1.N03 special lbnrr rndioactivc
Ittalerial undcr irlentiiicction rlesigrurtion {:7i1$$915 * 96 occurs in l"randlinu it. the sFI{\.{



l)ctisitrn lrl. nt,. SUJB f.)l.iR\.',2 1067..:0 l; .Ji

tllust hc tempOrlrt'i11'ptlt olll olropcralion u'irhoilt unnccrssilrl dr:lin'. in conpliancc riilh irll
reqr"rircmrnts oI' rariislion saibt\..

Ihc SFRful rtal lTr: put itltt) t)pcratiol"r onll'ntier an insirectior: lenilri-;r reprir. At tlrc sapre lil]rc.
ir reet)rd oi' thc incident ntnst be rlabolalcd im.l srnt b1, lhc Aglpiol'al I.lolcl*r pursuant l{l
Scrtio' I (1'} {i) *{'Acr 

'o. lB,,l9q7 Sh.. ;\l'rnic Ast, as ar.cnrJecl. t() lhc Slills {)flice t'r
xuclear satbg within l4 d;r1's a.licr trre occlrrrcncc nl'rhr inciclcnr.

fi. Valitlitv ol'thc Deciriern

ii) Tire Decision ol' I'ypr,, Approval ol' Arlrl.N02 Sl.lt\4 eloes rrol lcpluc:e orl:c'r
1:errnissiotts of iltc Stiltc Otllcc lbr Nuclear Saf'ct1 issr"rcr"l l)ursuanr ro Sccrio,r {) { l) ,-r1'

Act no' l8ll997 Sh.. as arncntlcd. lndiol pcnlissions,'liccirses lirr.rrcliritics issuer.l 5r
othcr celltral stak' itdtttitristmtion bodics pnrsrnnt to special rcsulatirlns.

b1 l)ccisiort rel. tro, l9-l8l/:001t ol'-i Scptcrnber 200B is hcrcbl,inralitlatc<l rnLl rcplacctl
ll thc s;truc lir:re.

T'he 
'nliditr" 

of rhis Dccision expires on 30 Novemhcr 2023.

J ustification:
'lhe l)ecision is issued r.rn thc grouncl of tlre a1:plication {i'orn thc llckert & Zicglcr {-'c.sio s.r.o.
cottt;ran1'. rel. no' 2}ilizcl13 of 28 August j0t3, ntt"t har.ing asscssetl lhe docurncntarigrr
l)rcsclltcd. ri'hiclt n'as subrttitted {o thc'Slate Olficc lbr }.lirclc'ar" Salct-v pu's'ant to tl-ls
pro'ision 

'l'Scction 
f J o{'i\ct no. I 811t)97 Sb.. as itnreridecl.

l lrc :\Pplicant suLrltritted tlris application lirr rcpratctl issualrc,; ol' lhc ,-lccision {,}p l\ pc
'tlrProral of'r\tni.N02 SI:R\'l ibr reastttts ol thc lbrthcorning cxpin ol'thc alror.r---rnr,rrliorrci.J
S{)NS's dccision re I. no. l94lllil008. of'5 Seplcrlbcr'2()011. as,:t'31 l)cccrllrcr ]{}13.
Ihc ParticiPnttt ili Proceetlings.subnrittcd valid clocurneutalir:n in cerrrrplilrrcc rrirlr Scctir.rrrs 3
nncl -l 0J'[]ccrcc rrr:.317110(]2 Sb.. On t1'pc approval and shipnrc,,t, un u,,,*,rdcil. dgring
prcriotts adnrittistratire procetlttt'cs. thc Jast onc cl'r.vllich rl,as corrcluLlcr.l hr, tlrt: issr-grirce r.rl'
thc l)ccision r:f'llrcr slatc {.)lllce fbr Nur":lcal salbrl,on r\nrl.N02 sFrR,\{ 11pc 0l1pr{}!,a1" rr.l. no.
i t/.18 1 1200tt til' 5 Seplernbcr ?008.
.fhe 

r\1-r;:lir"'iltiol) \l'as alsu sttppottcd b1.'the tbllowilrg rlr:currrcnts. irr colnl,rliance rvirh ihc
above-c iteti prol isiuns ot' lcgal lrgrr I a [ions:

r Anthtnticated *opv of the cr"rtlv irr thc l{cgistcr ol' L.onrl:ilnii,rs rrgariiing thr: l.-ckerr
& Zieglcr Llcsir:r s. r, o. Cr)rnpany o1'25 lvlrrclr l0l3;

. ;U]'ilrrralion pursuarit l* Sr.:ctir:rr 13 {B) of r\c1 no. lBllgqT Sb.. Atun:ic Acr. as anrcndeil.
r.rf ljckert & l.icglcr.Ccsio r;. r. r:. nl'-il fulnv l0lj:

r llcqtrircmenl5 erl'an application lirr 1;-'pe approral ol'g sprci2| lbr.n; rtciioaetire rrrateri:rl
rrilhin thc tni:atting o1'I)esrcc no. ilTi?0{)2 Sb.. fickerr & Zicgler C'esio r. r. tr.. 01']B
r\rrgust 201 3:

r Atrnex f,l to rel. nt:.20iL:,/,('i 1.1. fonstruc{ir1n t},pe$ ul'speciri lbnn radir,rar:lirrij urilicrials
iSl:It:\,l)- llckert & Ziegler Cesio s. r. o.. ol2B August 2tll3:

' C'{tp-v- ol't}re doclttttrnl 1illcr"l ''lnstmctjcns l'or Safb Har':dling o1'lonizing Italiation S.urees
G,I7.l^" QN{-ltP-006. Ilckert &Zieglcr fcsio s. r. o., cop.\' iro. ?. r,crsi<xr no. L of"l8 N,{nv
tOl1:



I)eris!orr r"ci. ni:. SLIIB:{lNl{\rt2 I il6?'l0l I

r Copy ol'tlrc ll'crnt page of'thc Qualitv r\ssurancc l)rcrgrarrrnrc {l() nlcL'l the reqLrirerucnts oi.
J50 9001.lSOl3485 and l)ccrce nr"r. 1-il/10{)8 lih.l Q{)10-('}(}1. }:ckclt & Zicgiur{.'*sis s. r.
o.- t'*rsion -i of'ti Aprii ?010.;rpplovcd b],S{)N^S's Decisiorr rcf. no. Stj.lBiilz;g:?3i:010
ttl'l-l April20l0:

r l)igital fbrnr of'thc "Qualitl'h.{anual"'ilrr:nnrent. elv{-e-{}00 l]t:kert & Zicgler Cesio s. r. o.:

' Digital lbrnt ol' the "('losed l{arlinnuclide [nritrei {URZ) Crrnlonniry Vcrillcation.
lr'lethodology" dr)ct-ttttcttt. Q\t - 1'- 541 Eckert & Zicglcr Cesio s. r. o-: lcrsion l, ol'2?
{)ctcbcr 199{l;

' Sanrple of a {lloscd [irrittcr C]ertifl{jation" [skert & 7.icglrr Crsio s. r. o., ol?Z May' 2013t

' Cop)'olthe IS(} 9001:2008 Quatitl'Certilicate, Clcrriticars rro. l? l()0 l:ttl?'fMS. TUV
S I 1I) lvlauagentenf Sen, icr,' (rmbl-1. o J' -t 0 ., il I,v l0 I :.

SONS slates that thc assesscd docunrcntalion conrplies rlith thc rc'levalrl pror.isiorrsolAc[ no"
l8l1997 Sb., as anrcttdccl. iurd tlrc rclevant provisions ol. l)ecree no, 317.2002 Sb., as
irntended. and that's lvhy the suitabilitl' o{'Arll.N02 StltM lbr its use irr accorclance with
Conditiou I and sutrject lo the other corrditiorrs lrereuf is prc'ccl.
'llte administralivc lbc ivithin the nreaning of Act no.63412004 Sb.. On ArJminisrrative F'ees,
in the anrount. <tf (17,K I .000.- was paicl in atrccrtlarrce rvith ltenr no. I 0? i2b) of the Apnex tcr
thc'i\ct.

For reasons above. SONS decided as sloted in the Slilrcnlcnt.

Adt,ice:

f1t119tt1t31ce against this Decision ciln be Iodgeei to SONS's Chairperson through
SONSiSl,lJIl. Ntrclear Saf'et1'seciiurt. ScnovaZnd niirnfsti 9. ll0 00 Prilguc l. nithin l5,Jays
alter the servicc hsrcol.

lmprint 0f the of'licial seal ttlillr. Prtcr Lietrn,a
l lcad o1'lhe RA\\' and Slxrrrr l;ucl lt.lanagelnctlt

l)ir,ision

Distribution List:
Applicnnt

liukcrt & Zieglcr Cersio s. r. o
Radiov;1 I

10227 Prague 1iJ

!:itc



East Building, PHH-23
1 200 New Jersey Ave, SE

Washington, D.C. 20590

U.S. Department
of Transportation

IAEA CERTTFICATE OF COMPETENT AUTHORITY
SPECIAL FORM RADIOACTIVE MATERIALS

Pipeline and
Hazardous Materials
Safety Administration

CERTIFICATE USA/0356/S-95, REVISION 14

This certifies that the sources described have been demonstrated to meet the
regulatory requirements for special form radioactive material as prescribed
in the regulations of the International Atomic Energy Agencyi and the United
states of America2 for the transport of radioact.ive material-.

1. Source Identificat.ion - Eckert & Ziegler fsotope Products Model- HEG-
XXX Series (A3000, A3000-1, A3015, A3015-1, A3023, A3024-7, A3024-2,
A3024-3, and A3024-4), where XXX represents the radionuclide mass
number.

2. Source Description - Cylindrical doubl-e encapsulations made of Type
304 or 304L stainless steel and fusion wel-ded. Approximate external-
dimensions are 6.4 mm (0.25 in.) in diameter and 15.9 mm (0.625 in.)
in length (Models A3000 and 43000-1); 5.0 mm (0.236 in.) in diameter
and 8.0 mm (0.315 in.) in length (Models A3015 and 43015-1); G.0 mm

(0.236 in.) in diameter and 12.0 mm (0.413 in.) in length with one
end having an interna] 3-48 thread (Model A3023); and 6.0 mm (0.236
in.) in diameter and 10.0 mm (0.394 in.) in length (Models A3024-1,
A3024-2, A3024-3, and 43024-4). Construction sha1l be in accordance
with at.tached Isotope Products Laboratories Drawing Nos. 3000 (Sheet
3 or 4 of 10), 3015 (Sheet 3 or 4 of B), 3023 (Sheet 3 of '/), or
3024 (Sheet. 4 or 5 of B).

1 "Regulations for the Safe Transport of Radioactive Materiaf, 2OI2 Edition,
No. ssR-6" published by the rnternationaf Atomic Energy Agency (IAEA),
Vienna, Austri-a.

2 Titl-e 49, Code of Federal Regulations, Parts 100-199, United States of
America.
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CERTIFICATE USA/0356/S-96, REVISION 1.4

3. Radioactive Contents
authorized l-o contain
chemicaf form identified

- The sources described by this certificate are
any one of the following radionucfides in the
and limited to the activity shown.

Radi onucl ide

Na-22
Co-57

Co-58
Co- 50

Eu-152
Ra-226
cf-252
Act inides *

(0.10)
(0.30)

(0 . 30 )
(0 . 60 )

(0.0s)
(0.10)
(0.60)

0.14 (0.020)
1 . 9 (0 . 0s )

0.037 (0.001)
r.e (0.0s)

Form

NaCl in gold or ceram.ic
CoClz or CoO in ceram-ic or
Co meta.L plated on Ni foif
CoClz or CoO in ceramic
CoCfz or CoO in ceramic or
1 mm x 1mm Ni clad Co
GeOz in si-Iver
BaSOa in ceramic
CsCl in gold or Cs
in cerami-c
Oxide in gold or ceramic
RaSOI in gold or ceramic
Oxide in metal- or ceramic
Oxides in gold or ceramic

ActiviLy GBq (Ci)

3.1
11.1

11.1
22 .2

Ge-58
Ba-133
Cs-137

10

3.1
LL. Z

*(Isotopes of Ac, Th, Pa, Np, U/ Pu, Am/ and Cm only)

4. Management System Activittes Records of Management System
activities required by Paragraph 306 of the IAEA regulations shaff
be maintained and made available to the authorized officials for at.
least three years after the l-ast shipment authorized by this
certificate - Consignors in the United States exporting shipments
under this certificate shall satisfy the requirements of Subpart H

of 10 CFR 71.

5. Expirat.ion Date Thi s
Previous
continue

editions which
to be used-

certificate expires
have not reached their

on June 30, 2024.
expiration date may
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CERTTFTCATE USA/0355/S-96, REVTSTON L4

This certificate is issued in accordance with paragraph(s) 804 of the IAEA
Regulations and Section 713.41 6 of Title 49 of the Code of Eederal-
Regulations, in response to the June 25, 2019 petition by Eckert a Ziegler
fsotope Products, Valencia, CA, and in consi-deration of ot.her information on
file in this Office.

Certified By

I

"e
William Schoonover
Associate Administrator for Hazardous
Materials Safet,y

Revision 14 - Issued to extend
No. 3000.

July 03, 2079
( DATE )

the expiration date and update Drawing
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East Building, PHH-23
1 200 New Jersey Ave, SE

Washington, D.C. 20590

U.S. Department of
Transportation

Pipeline and
Hazardous Materials
Safety Administration

CERTIFTCATE NUMBER: usA/035 6/S-96

ORIGINAL REGISTRANT (S) :

Eckert e Ziegler Isotope Products
24931 Avenue Tibbitts
Valencia, CA, 91355
USA

J.L. Shepherd & Associat.es
1010 Arroyo Ave.
San Fernando, CA, 9I340-L822
USA

Hall-iburton
3000 North Sam Houston Parkway, East
Houston, TX, 11032
USA

Stuart Hunt & Associ-ates Ltd
5949 Ambler Drive
Mississauga, Ontario, L|til 2K2
\-dl.ldLld

Tru-Tec Services, Inc.
11005 West Fairmont Parkway
T,a Port.e, TX, 1151 7

USA

Troxfer Electronic Laboratories
P.O. Box 12051
3008 Cornwaflls Road
Research Triangle Park, NC, 21109
USA

U.S. Geologic Survey
Idaho Water Science Center, U.S. Geological Survey
Department of fnterior
1955 N Fremont MS 4137
Idaho Falfs, ID, 83415

1.



USA
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3 Stuart Hunt
& Associates Ltd.

SEALED RADIOACTIVE SOURCE LEAK TEST
MEASU REM ENT CERTI FICATE

Company Name:

Address:

GM Blueplan Engineering Limited
1260 - 2nd Avenue East, Unit 1

Owen Sound, ON
N4K 2J3

CNSC License No:

Certificate lD:

Measurement Date:

15245-1-25.0

79-581 50

July 30, 2020

MEASUREMENT SYSTEM INFORMATION

Measurement Method:

Equipment Calibration Date:

Gamma Counting - Wizard2

July 30, 2020 Verification Date: April6, 2020

MEASUREMENT DATA

Radioisotope

Am-241lBe

Cs-137

Countinq Efficiencv

89j%

20.8o/o

Backqround (CPM)

28.4

35.0

MDA (Bq)

0.2

1.0

Limit (Bq)

200

200

Kit # Device SN

229052 10117

229053 1 0348

229054 MD10406117

229051 3840

Source SN

10117

c-10117

1 0348

c-1 0348

06117

c-061 17

K494t19

BG836

Radioisotope

Am-241lBe

Cs-137

Am-241lBe

Cs-137

Am-241lBe

Cs-137

Am-241l9e

Cs-137

Gross CPM

27.1

33.5

34.7

36.5

29.7

34.4

30.8

29.5

Bq Value

< 0.2

< 1.0

< 0.2

< 1.0

< 0.2

< .1.0

< 0.2

< 1.0

Action Required

None Required

None Required

None Required

None Required

None Required

None Required

None Required

None Required

. MDA is defined as the smallest amount of activity
confidence level.

that can be quantified for comparison with regulatory limits and is considered significant at the 95%

CONCLUSIONS/ACTION REQUIRED

No evidence of removable radioactive contamination in excess of 200 becquerels is present.

Name: Chantet Paiement Signature:, 
iiil rt.:.: ,..

15803 - '145 Avenue N.w. ' Edmonton, Alberta, canada . T6v 0H8 ' ph: 800'661 .459'1 . fax: 905.602.0174
5949 Ambler Drive ' Mississauga, Ontario, Canada . L4W 2K2. ph: 800. 664.459'l . fax: 905.602.0774

WWW.STUARTHUNT.COM

RF-14-02, rev 2.0



InstroTek, rnc. Nuclear Gauge certificate
Model:

3500 Xplorer 2

Transfer From:

InstroTek, Inc.

I Triangle Dr, BOX 13944

Research Triangle Park, NC 27709

USA

9 I 9-875-837 I
License No.: 092- I 073- I
Exp. Date: I 2/3 l/2022

Transfer Tol

STUART HUNT & ASSOCIATES, LTD.

5949 AMBLER DRIVE

MISSISSAUGA ON L4W 2K2

CANADA

90s-602-887 I
License No.: 09787- l- 10. I0

Exp. Date: I0/31/2020

Ship Date:

7/29/2020

Neutron Source
Am24l:Be/40 mCi +/-t0oh (l.aSGbq)

AM1.NO2

cz/r00e/s_e6

c66545

7/29/2020

PHI-}t61

K2s 1/20

5/1 9/2020

Serial Number

4092
,

Activity/Radioactive Material

Sealed Source Information

Gamma Source
Cs-I37 / l0 mCi +/-l0o (370 MBq)

Source Model Number HEG-|37

Special Form Certificate usA/]356/S-96

ANSI Specification c66535

Date of Leak Test 7/29/2020

Source Code HEG-0085

Source Serial Number BGI093

Source Measure Date 6/r s/2020

Leak Test
The above referenced leak test revealed the removable activity to be less than 0.005 microcurie

Special Form Certificates
Radioactive materials used in this gauge have been certffied as "special Form,, by a recognized ,,Competent

Authority"

Proper Shipping Name

UN 3332' RQ, Radioactive Material, Special Form, US DOT 7A Type "A" Package, Radioactive yellow II
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I

Emerqenc V Procedures for Dam a ed Portable Gau ges

Quickiy assess the severity of the damage, keeping as far as possible from the gauge.

Establish a control zone having a radius of 2m frorn the device

lf possible, retract the source rod into ihe protective casing of the instrument.

lf the source has been possibly dislodged, or exposed, secure entry to the control zone and
advise the site supervisor.

Have someone contact the office in Owen Sound immediately (519) 376-180S or the emergency
contacts identified in the list below.

lf someone from this office is unable to provide instruction, call our supplier Hoskin Scientific
Limited at (905) 333-5510 for additionalinformation,

If the source is dislodged and visible, it may be possible to collect it wiih a long handled shovel
and place in transportation container for temporary containment.

obtain information to pernrit shipping in Type "A" container back to licence site.

Arrange inspection of site with radiation survey meter. lf site is not clean, proceed with further
evaluation and any necessary clean-up.

Keep records of activities.

Notify the Canadian Nuclear Safety Commission (613) 995-0479 immediately of the incident
followed up with a written report within 21 days of the incident including tne ioot cause of the
event as well as the measures implemented to prevent a reoccurrenie (as per the NSRD
Regulation 38).

EMERGENCY CONTACTS

GM BluePlan Engineering LIMITED
1260 - 2nd Avenue East, Unit 1, ON N4K 2J3
Emergency Contacts:

1. Derek Brewster
2. Ethan Webb
3. Bill Dubeau
4. Scott Garland

Cell:(519) 372-5432
Cell:(519) 372-6s42
Cell:(519) 372-4s21
Cell:(519) 372-5380

ln the eve nt of Fire:

1. Call the Fire Department and/or g1 
1

2. Take action appropriate with a fire to protect personnel
3. Notify the RSO.
4. Stand by to advise the firefighters as to the nature, location and potential hazards of the

radioactive materials Supply them with information consisting of the facility layout and if
available, a data sheet of the radioactive equrprnent.

Meltinq points
Stainless steel
Carbide

a

i

a

a

a

a

a

a

a

a

= 1500'C
= 1090"C

Aluminium = 540'C
Lead = 327"C



Loss or Theft of a Nuclear Substance

Tltis policy outlines the plocedural steps to take when our in-house traceability steps (out|ned on page
#3) of a density gauge reveals a gauge appears to be unaccounted for:

1. lmmediately determine if any qualified staffloperator may actually have the density gauge.

2. Attempt to determine if the gauge has been simply misplaced in the office or vehicle, or if the
gauge has been sent for repairs.

3. Notify RSO(s).
4. Review documentation and determine the last documented/known location of the density gauge

while under the supervision of a qualified staff/operator.
5. lf applicable, contact client or contractor where gauge was last located to confirm that the gauge

was not taken or moved unintentionally.
6. Upon confirmation that the gauge has been lost or stolen, call local police (91'1 ) to report tlre

incidenVoccurrence.
7. Notify the Canadian Nuclear Safety Commission (CNSC) (613) 995-0479 of the

incidenUoccurrence.
8. Review current policies and procedures to investigate if the evenVoccurrence could have been

avoided.
9. Follow up with the CNSC with a written report (within 21 days of the occurrence) outlining the root

cause of the event as well as measures implemented to prevent a reoccurrence.
10. lmplement revised policies and procedures as per the CNSC response to the provided report.

Note: The emergency contact information (identified below) is located on the door of tlie locked storage
room, the Type 'A' package, along with the gauge itself. lf the density gauge is found unattended or in
the possession of an unauthorized person, this contact information is available with the gauge.

ln case of an emergency involving the Nuclear Densometer
Please Gontact:

GM BluePlan Engineering Limited
1260-2nd Avenue East, Unit 1

Owen Sound, ON N4K 2J3
Tel: 519-376-1805

1

2
3
4

EMERGENCY CONTACTS:
Derek Brewster.. Cell: (519)
Ethan Webb....... Cell: (519)
Bill Dubeau.............. Cell: (519)
Scott Garland ....Cell: (519)

372-5432
372-6542
372-4821
372-5380
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Appendix C 
 

Soil Quality Results 
 

1. Source Material 

2. Surficial Soil Sampling  



Appendix C - Soil Quality Results - Source Material

SS-A SS-B SS-1 SS-2
OBH473 OBH474 OBH451 OBH452

Sample Date (m/d/y) Reg 153/04 (2011)- 
Table 1 Agricultural

Reg 153/04 (2011)-Table 
2 Agricultural 2-Nov-20 2-Nov-20 2-Nov-20 2-Nov-20

General Inorganics

SAR N/A 0.01 1 5 0.31 0.33 0.34 0.32

Conductivity mS/cm 0.002 0.47 mS/cm 0.7 mS/cm 0.11 0.099 0.098 0.093

pH pH Units 0.05 8.33 8.19 8.31 8.21

Metals

Boron, available ug/g dry 0.05 -- 1.5 ug/g dry 0.069 <0.05 <0.05 <0.05

Antimony ug/g dry 0.2 1 ug/g dry 7.5 ug/g dry <0.2 <0.2 <0.2 <0.2

Arsenic ug/g dry 1 11 ug/g dry 11 ug/g dry 2.5 3.4 1.7 2

Barium ug/g dry 0.5 210 ug/g dry 390 ug/g dry 21 28 9.2 9.1

Beryllium ug/g dry 0.2 2.5 ug/g dry 4 ug/g dry 0.2 0.31 <0.2 <0.2

Boron ug/g dry 5 36 ug/g dry 120 ug/g dry 11 12 5.1 5.5

Cadmium ug/g dry 0.1 1 ug/g dry 1 ug/g dry <0.10 <0.10 <0.1 <0.1

Chromium ug/g dry 1 67 ug/g dry 160 ug/g dry 8.8 13 5.8 5.8

Cobalt ug/g dry 0.1 19 ug/g dry 22 ug/g dry 3.9 6.2 2.4 2.6

Copper ug/g dry 0.5 62 ug/g dry 140 ug/g dry 9.4 19 8.4 7.6

Lead ug/g dry 1 45 ug/g dry 45 ug/g dry 5.4 6.8 3 2.9

Mercury ug/g dry 0.05 0.16 ug/g dry 0.25 ug/g dry <0.05 <0.05 <0.05 <0.05

Molybdenum ug/g dry 0.5 2 ug/g dry 6.9 ug/g dry 0.57 <0.50 <0.5 <0.5

Nickel ug/g dry 0.5 37 ug/g dry 130 ug/g dry 9 16 5.3 4.9

Selenium ug/g dry 0.5 1.2 ug/g dry 2.4 ug/g dry <0.5 <0.5 <0.5 <0.5

Silver ug/g dry 0.2 0.5 ug/g dry 25 ug/g dry <0.2 <0.2 <0.2 <0.2

Thallium ug/g dry 0.05 1 ug/g dry 1 ug/g dry 0.12 0.17 0.054 0.053

Uranium ug/g dry 0.05 1.9 ug/g dry 23 ug/g dry 0.76 0.62 0.3 0.31

Vanadium ug/g dry 5 86 ug/g dry 86 ug/g dry 12 18 9.5 10

Zinc ug/g dry 5 290 ug/g dry 340 ug/g dry 19 34 12 12

Volatiles

Acetone ug/g dry 0.5 0.5 ug/g dry 28 ug/g dry <0.5 <0.5 <0.5 <0.5

Benzene ug/g dry 0.02 0.02 ug/g dry 0.17 ug/g dry <0.02 <0.02 <0.02 <0.02

Bromodichloromethane ug/g dry 0.05 0.05 ug/g dry 1.9 ug/g dry <0.05 <0.05 <0.05 <0.05

Bromoform ug/g dry 0.05 0.05 ug/g dry 0.26 ug/g dry <0.05 <0.05 <0.05 <0.05

Bromomethane ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry <0.05 <0.05 <0.05 <0.05

Carbon Tetrachloride ug/g dry 0.05 0.05 ug/g dry 0.12 ug/g dry <0.05 <0.05 <0.05 <0.05

Chlorobenzene ug/g dry 0.05 0.05 ug/g dry 2.7 ug/g dry <0.05 <0.05 <0.05 <0.05

Chloroform ug/g dry 0.05 0.05 ug/g dry 0.18 ug/g dry <0.05 <0.05 <0.05 <0.05

Dibromochloromethane ug/g dry 0.05 0.05 ug/g dry 2.9 ug/g dry <0.05 <0.05 <0.05 <0.05

Dichlorodifluoromethane ug/g dry 0.05 0.05 ug/g dry 25 ug/g dry <0.05 <0.05 <0.05 <0.05

1,2-Dichlorobenzene ug/g dry 0.05 0.05 ug/g dry 1.7 ug/g dry <0.05 <0.05 <0.05 <0.05

1,3-Dichlorobenzene ug/g dry 0.05 0.05 ug/g dry 6 ug/g dry <0.05 <0.05 <0.05 <0.05

1,4-Dichlorobenzene ug/g dry 0.05 0.05 ug/g dry 0.097 ug/g dry <0.05 <0.05 <0.05 <0.05

1,1-Dichloroethane ug/g dry 0.05 0.05 ug/g dry 0.6 ug/g dry <0.05 <0.05 <0.05 <0.05

1,2-Dichloroethane ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry <0.05 <0.05 <0.05 <0.05

1,1-Dichloroethylene ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry <0.05 <0.05 <0.05 <0.05

cis-1,2-Dichloroethylene ug/g dry 0.05 0.05 ug/g dry 2.5 ug/g dry <0.05 <0.05 <0.05 <0.05

trans-1,2-Dichloroethylene ug/g dry 0.05 0.05 ug/g dry 0.75 ug/g dry <0.05 <0.05 <0.05 <0.05

1,2-Dichloropropane ug/g dry 0.05 0.05 ug/g dry 0.085 ug/g dry <0.05 <0.05 <0.05 <0.05

cis-1,3-Dichloropropylene ug/g dry 0.03 -- -- <0.03 <0.03 <0.03 <0.03

trans-1,3-Dichloropropylene ug/g dry 0.04 -- -- <0.04 <0.04 <0.04 <0.04

1,3-Dichloropropene, total ug/g dry 0.058 0.05 ug/g dry 0.081 ug/g dry <0.05 <0.05 <0.05 <0.05

Ethylbenzene ug/g dry 0.02 0.05 ug/g dry 1.6 ug/g dry <0.02 <0.02 <0.02 <0.02

Ethylene dibromide (dibromoethane, 1,2-) ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry <0.05 <0.05 <0.05 <0.05

Hexane ug/g dry 0.05 0.05 ug/g dry 34 ug/g dry <0.05 <0.05 <0.05 <0.05

Methyl Ethyl Ketone (2-Butanone) ug/g dry 0.5 0.5 ug/g dry 44 ug/g dry <0.5 <0.5 <0.5 <0.5

Methyl Isobutyl Ketone ug/g dry 0.5 0.5 ug/g dry 4.3 ug/g dry <0.5 <0.5 <0.5 <0.5

Methyl tert-butyl ether ug/g dry 0.05 0.05 ug/g dry 1.4 ug/g dry <0.05 <0.05 <0.05 <0.05

Methylene Chloride ug/g dry 0.05 0.05 ug/g dry 0.96 ug/g dry <0.05 <0.05 <0.05 <0.05

Styrene ug/g dry 0.05 0.05 ug/g dry 2.2 ug/g dry <0.05 <0.05 <0.05 <0.05

1,1,1,2-Tetrachloroethane ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry <0.05 <0.05 <0.05 <0.05

1,1,2,2-Tetrachloroethane ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry <0.05 <0.05 <0.05 <0.05

Tetrachloroethylene ug/g dry 0.05 0.05 ug/g dry 2.3 ug/g dry <0.05 <0.05 <0.05 <0.05

Toluene ug/g dry 0.02 0.2 ug/g dry 6 ug/g dry <0.02 <0.02 <0.02 <0.02

1,1,1-Trichloroethane ug/g dry 0.05 0.05 ug/g dry 3.4 ug/g dry <0.05 <0.05 <0.05 <0.05

1,1,2-Trichloroethane ug/g dry 0.05 0.05 ug/g dry 0.05 ug/g dry <0.05 <0.05 <0.05 <0.05

Trichloroethylene ug/g dry 0.05 0.05 ug/g dry 0.52 ug/g dry <0.05 <0.05 <0.05 <0.05

Trichlorofluoromethane ug/g dry 0.05 0.05 ug/g dry 5.8 ug/g dry <0.05 <0.05 <0.05 <0.05

Vinyl Chloride ug/g dry 0.02 0.02 ug/g dry 0.022 ug/g dry <0.02 <0.02 <0.02 <0.02

m/p-Xylene ug/g dry 0.02 -- -- <0.02 <0.02 <0.02 <0.02

o-Xylene ug/g dry 0.02 -- -- <0.02 <0.02 <0.02 <0.02

Xylenes, total ug/g dry 0.02 0.05 ug/g dry 25 ug/g dry <0.02 <0.02 <0.02 <0.02

Hydrocarbons

F1 PHCs (C6-C10) ug/g dry 10 17 ug/g dry 65 ug/g dry <10 <10 <10 <10

F2 PHCs (C10-C16) ug/g dry 10 10 ug/g dry 150 ug/g dry <10 <10 <10 <10

F3 PHCs (C16-C34) ug/g dry 10 240 ug/g dry 1300 ug/g dry <10 <10 <10 <10

F4 PHCs (C34-C50) ug/g dry 50 120 ug/g dry 5600 ug/g dry <50 <50 <50 <50

Semi-Volatiles

Acenaphthene ug/g dry 0.005 0.05 ug/g dry 29 ug/g dry -- -- <0.005 <0.005

Acenaphthylene ug/g dry 0.005 0.093 ug/g dry 0.17 ug/g dry -- -- <0.005 <0.005

Anthracene ug/g dry 0.005 0.05 ug/g dry 0.74 ug/g dry -- -- <0.005 <0.005

Benzo[a]anthracene ug/g dry 0.005 0.095 ug/g dry 0.63 ug/g dry -- -- <0.005 <0.005

Benzo[a]pyrene ug/g dry 0.005 0.05 ug/g dry 0.078 ug/g dry -- -- <0.005 <0.005

Benzo[b]fluoranthene ug/g dry 0.005 0.3 ug/g dry 0.78 ug/g dry -- -- <0.005 <0.005

Benzo[g,h,i]perylene ug/g dry 0.005 0.2 ug/g dry 7.8 ug/g dry -- -- <0.005 <0.005

Benzo[k]fluoranthene ug/g dry 0.005 0.05 ug/g dry 0.78 ug/g dry -- -- <0.005 <0.005

Chrysene ug/g dry 0.005 0.18 ug/g dry 7.8 ug/g dry -- -- <0.005 <0.005

Dibenzo[a,h]anthracene ug/g dry 0.005 0.1 ug/g dry 0.1 ug/g dry -- -- <0.005 <0.005

Fluoranthene ug/g dry 0.005 0.24 ug/g dry 0.69 ug/g dry -- -- <0.005 <0.005

Fluorene ug/g dry 0.005 0.05 ug/g dry 69 ug/g dry -- -- <0.005 <0.005

Indeno[1,2,3-cd]pyrene ug/g dry 0.005 0.11 ug/g dry 0.48 ug/g dry -- -- <0.005 <0.005

1-Methylnaphthalene ug/g dry 0.005 0.05 ug/g dry 3.4 ug/g dry -- -- <0.005 <0.005

2-Methylnaphthalene ug/g dry 0.005 0.05 ug/g dry 3.4 ug/g dry -- -- <0.005 <0.005

Methylnaphthalene (1&2) ug/g dry 0.05 0.05 ug/g dry 3.4 ug/g dry -- -- <0.0071 <0.0071

Naphthalene ug/g dry 0.005 0.05 ug/g dry 0.75 ug/g dry -- -- <0.005 <0.005

Phenanthrene ug/g dry 0.005 0.19 ug/g dry 7.8 ug/g dry -- -- <0.005 <0.005

Pyrene ug/g dry 0.005 0.19 ug/g dry 78 ug/g dry -- -- <0.005 <0.005

Notes:
1. Larger bold font and highlight indicates parameter concentration exceeds applicable criteria.

2. NV = No Value

3.  -- = Parameter not analysed

Sample
Parameter Units MDL Regulation

Prepared by: ADG

Reviewed by:  GDB

Date: 12-Nov-20
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Appendix C -  Surficial Soil Quality Results - SB_BH01 Access Road

SS21-01 SS21-02 SS21-2 SS21-03 SS21-04 SS21-05

Follow-Up

Sample Date (m/d/y)
Reg 153/04 (2011)-

Table 2 Agricultural, 
coarse

8-Apr-21 8-Apr-21 14-Apr-21 8-Apr-21 8-Apr-21 8-Apr-21

Metals
Antimony ug/g dry 1 7.5 ug/g dry -- -- -- -- -- --
Arsenic ug/g dry 1 11 ug/g dry -- -- -- -- -- --
Barium ug/g dry 1 390 ug/g dry -- -- -- -- -- --
Beryllium ug/g dry 0.5 4 ug/g dry -- -- -- -- -- --
Boron ug/g dry 5 120 ug/g dry -- -- -- -- -- --
Cadmium ug/g dry 0.5 1 ug/g dry -- -- -- -- -- --
Chromium ug/g dry 5 160 ug/g dry -- -- -- -- -- --
Cobalt ug/g dry 1 22 ug/g dry -- -- -- -- -- --
Copper ug/g dry 5 140 ug/g dry -- -- -- -- -- --
Lead ug/g dry 1 45 ug/g dry -- -- -- -- -- --
Molybdenum ug/g dry 1 6.9 ug/g dry -- -- -- -- -- --
Nickel ug/g dry 5 100 ug/g dry -- -- -- -- -- --
Selenium ug/g dry 1 2.4 ug/g dry -- -- -- -- -- --
Silver ug/g dry 0.3 20 ug/g dry -- -- -- -- -- --
Thallium ug/g dry 1 1 ug/g dry -- -- -- -- -- --
Uranium ug/g dry 1 23 ug/g dry -- -- -- -- -- --
Vanadium ug/g dry 10 86 ug/g dry -- -- -- -- -- --
Zinc ug/g dry 20 340 ug/g dry -- -- -- -- -- --
Volatiles
Acetone ug/g dry 0.5 16 ug/g dry <0.50 <0.50 -- <0.50 <0.50 <0.50
Benzene ug/g dry 0.02 0.21 ug/g dry <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Bromodichloromethane ug/g dry 0.05 1.5 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
Bromoform ug/g dry 0.05 0.27 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
Bromomethane ug/g dry 0.05 0.05 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
Carbon Tetrachloride ug/g dry 0.05 0.05 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
Chlorobenzene ug/g dry 0.05 2.4 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
Chloroform ug/g dry 0.05 0.05 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
Dibromochloromethane ug/g dry 0.05 2.3 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
Dichlorodifluoromethane ug/g dry 0.05 16 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
1,2-Dichlorobenzene ug/g dry 0.05 1.2 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
1,3-Dichlorobenzene ug/g dry 0.05 4.8 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
1,4-Dichlorobenzene ug/g dry 0.05 0.083 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
1,1-Dichloroethane ug/g dry 0.05 0.47 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
1,2-Dichloroethane ug/g dry 0.05 0.05 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
1,1-Dichloroethylene ug/g dry 0.05 0.05 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
cis-1,2-Dichloroethylene ug/g dry 0.05 1.9 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
trans-1,2-Dichloroethylene ug/g dry 0.05 0.084 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
1,2-Dichloropropane ug/g dry 0.05 0.05 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
cis-1,3-Dichloropropylene ug/g dry 0.05 NV <0.05 <0.05 -- <0.05 <0.05 <0.05
trans-1,3-Dichloropropylene ug/g dry 0.05 NV <0.05 <0.05 -- <0.05 <0.05 <0.05
1,3-Dichloropropene, total ug/g dry 0.05 0.05 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
Ethylbenzene ug/g dry 0.05 1.1 ug/g dry <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Ethylene dibromide (dibromoethane, 1,2-) ug/g dry 0.05 0.05 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
Hexane ug/g dry 0.05 2.8 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
Methyl Ethyl Ketone (2-Butanone) ug/g dry 0.5 16 ug/g dry <0.50 <0.50 -- <0.50 <0.50 <0.50
Methyl Isobutyl Ketone ug/g dry 0.5 1.7 ug/g dry <0.50 <0.50 -- <0.50 <0.50 <0.50
Methyl tert-butyl ether ug/g dry 0.05 0.75 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
Methylene Chloride ug/g dry 0.05 0.1 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
Styrene ug/g dry 0.05 0.7 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
1,1,1,2-Tetrachloroethane ug/g dry 0.05 0.058 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
1,1,2,2-Tetrachloroethane ug/g dry 0.05 0.05 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
Tetrachloroethylene ug/g dry 0.05 0.28 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
Toluene ug/g dry 0.05 2.3 ug/g dry <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
1,1,1-Trichloroethane ug/g dry 0.05 0.38 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
1,1,2-Trichloroethane ug/g dry 0.05 0.05 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
Trichloroethylene ug/g dry 0.05 0.061 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
Trichlorofluoromethane ug/g dry 0.05 4 ug/g dry <0.05 <0.05 -- <0.05 <0.05 <0.05
Vinyl Chloride ug/g dry 0.02 0.02 ug/g dry <0.02 <0.02 -- <0.02 <0.02 <0.02
m/p-Xylene ug/g dry 0.05 NV <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
o-Xylene ug/g dry 0.05 NV <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Xylenes, total ug/g dry 0.05 3.1 ug/g dry <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Hydrocarbons
F1 PHCs (C6-C10) ug/g dry 7 55 ug/g dry <7 <7 <7 <7 <7 <7
F2 PHCs (C10-C16) ug/g dry 4 98 ug/g dry <4 <4 <4 <4 7 <4
F3 PHCs (C16-C34) ug/g dry 8 300 ug/g dry 34 3310 223 53 52 15
F4 PHCs (C34-C50) ug/g dry 6 2800 ug/g dry 19 1580 126 73 26 8

Notes:

1. Larger bold font and highlight indicates parameter concentration exceeds applicable criteria.

2. NV = No Value

3.  -- = Parameter not analysed

Sample

Parameter Units MDL

Page 1 of 1
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BV LABS JOB #: C0T1006
Received: 2020/11/03, 09:22

CERTIFICATE OF ANALYSIS

Your Project #: 216433-1

Report Date: 2020/11/10
Report #: R6406022

Version: 1 - Final

Attention: Reporting Contacts

GM BluePlan Engineering Limited
1260 - 2nd Ave E
Unit 1
Owen Sound, ON
CANADA          N4K 2J3

Your C.O.C. #: N/A

Site Location: 341416 CON.RD.2, HANOVER, ON

Sample Matrix: Soil
# Samples Received: 2

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Methylnaphthalene Sum 2 N/A 2020/11/06 CAM SOP-00301 EPA 8270D m

Hot Water Extractable Boron 2 2020/11/06 2020/11/06 CAM SOP-00408 R153 Ana. Prot. 2011

1,3-Dichloropropene Sum 2 N/A 2020/11/05 EPA 8260C m

Free (WAD) Cyanide 2 2020/11/04 2020/11/05 CAM SOP-00457 OMOE E3015 m

Conductivity 2 2020/11/06 2020/11/06 CAM SOP-00414 OMOE E3530 v1  m

Hexavalent Chromium in Soil by IC (1) 2 2020/11/05 2020/11/06 CAM SOP-00436 EPA 3060/7199 m

Petroleum Hydrocarbons F2-F4 in Soil (2) 2 2020/11/05 2020/11/05 CAM SOP-00316 CCME CWS m

Strong Acid Leachable Metals by ICPMS 2 2020/11/05 2020/11/05 CAM SOP-00447 EPA 6020B m

Moisture 2 N/A 2020/11/04 CAM SOP-00445 Carter 2nd ed 51.2 m

PAH Compounds in Soil by GC/MS (SIM) 2 2020/11/05 2020/11/06 CAM SOP-00318 EPA 8270D m

pH CaCl2 EXTRACT 2 2020/11/06 2020/11/06 CAM SOP-00413 EPA 9045 D m

Sodium Adsorption Ratio (SAR) 2 N/A 2020/11/09 CAM SOP-00102 EPA 6010C

Volatile Organic Compounds and F1 PHCs 2 N/A 2020/11/05 CAM SOP-00230 EPA 8260C m

Remarks:

Bureau Veritas Laboratories are accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used
by BV Labs are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in BV Labs profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and BV Labs in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

BV Labs liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or implied.
BV Labs has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report. Interpretation and
use of test results are the sole responsibility of the Client and are not within the scope of services provided by BV Labs, unless otherwise agreed in writing.
BV Labs is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by BV Labs, results relate to the supplied samples tested.
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Bureau Veritas Laboratories 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvlabs.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



BV LABS JOB #: C0T1006
Received: 2020/11/03, 09:22

CERTIFICATE OF ANALYSIS

Your Project #: 216433-1

Report Date: 2020/11/10
Report #: R6406022

Version: 1 - Final

Attention: Reporting Contacts

GM BluePlan Engineering Limited
1260 - 2nd Ave E
Unit 1
Owen Sound, ON
CANADA          N4K 2J3

Your C.O.C. #: N/A

Site Location: 341416 CON.RD.2, HANOVER, ON

This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Soils are reported on a dry weight basis unless otherwise specified.
(2) All CCME PHC results met required criteria unless otherwise stated in the report. The CWS PHC methods employed by Bureau Veritas Laboratories conform to all prescribed
elements of the reference method and performance based elements have been validated. All modifications have been validated and proven equivalent following “Alberta
Environment’s Interpretation of the Reference Method for the Canada-Wide Standard for Petroleum Hydrocarbons in Soil Validation of Performance-Based Alternative Methods
September 2003”.  Documentation is available upon request. Modifications from Reference Method for the Canada-wide Standard for Petroleum Hydrocarbons in Soil-Tier 1
Method:  F2/F3/F4 data reported using validated cold solvent extraction instead of Soxhlet extraction.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Ashton Gibson, Project Manager
Email: Ashton.Gibson@bvlabs.com
Phone# (905)817-5765
==================================================================== 
This report has been generated and distributed using a secure automated process.
BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.  For 
Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 2
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BV Labs Job #: C0T1006
Report Date: 2020/11/10

GM BluePlan Engineering Limited
Client Project #: 216433-1

Site Location: 341416 CON.RD.2, HANOVER, ON

Sampler Initials: AE

O.REG 153 METALS & INORGANICS PKG (SOIL)

BV Labs ID OBH451 OBH452

Sampling Date 2020/11/02 2020/11/02

COC Number N/A N/A

UNITS SS-1 SS-2 RDL QC Batch

Calculated Parameters

Sodium Adsorption Ratio N/A  0.34 (1)  0.32 (1) 7035876

Inorganics

Conductivity mS/cm 0.098 0.093 0.002 7042009

Available (CaCl2) pH pH 8.31 8.21 7042087

WAD Cyanide (Free) ug/g <0.01 <0.01 0.01 7038918

Chromium (VI) ug/g <0.18 <0.18 0.18 7039380

Metals

Hot Water Ext. Boron (B) ug/g <0.050 <0.050 0.050 7041995

Acid Extractable Antimony (Sb) ug/g <0.20 <0.20 0.20 7040099

Acid Extractable Arsenic (As) ug/g 1.7 2.0 1.0 7040099

Acid Extractable Barium (Ba) ug/g 9.2 9.1 0.50 7040099

Acid Extractable Beryllium (Be) ug/g <0.20 <0.20 0.20 7040099

Acid Extractable Boron (B) ug/g 5.1 5.5 5.0 7040099

Acid Extractable Cadmium (Cd) ug/g <0.10 <0.10 0.10 7040099

Acid Extractable Chromium (Cr) ug/g 5.8 5.8 1.0 7040099

Acid Extractable Cobalt (Co) ug/g 2.4 2.6 0.10 7040099

Acid Extractable Copper (Cu) ug/g 8.4 7.6 0.50 7040099

Acid Extractable Lead (Pb) ug/g 3.0 2.9 1.0 7040099

Acid Extractable Molybdenum (Mo) ug/g <0.50 <0.50 0.50 7040099

Acid Extractable Nickel (Ni) ug/g 5.3 4.9 0.50 7040099

Acid Extractable Selenium (Se) ug/g <0.50 <0.50 0.50 7040099

Acid Extractable Silver (Ag) ug/g <0.20 <0.20 0.20 7040099

Acid Extractable Thallium (Tl) ug/g 0.054 0.053 0.050 7040099

Acid Extractable Uranium (U) ug/g 0.30 0.31 0.050 7040099

Acid Extractable Vanadium (V) ug/g 9.5 10 5.0 7040099

Acid Extractable Zinc (Zn) ug/g 12 12 5.0 7040099

Acid Extractable Mercury (Hg) ug/g <0.050 <0.050 0.050 7040099

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

(1) Sodium was not detected.  To report SAR the sodium detection limit was used in the
calculation.  This value represents a maximum ratio.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C0T1006
Report Date: 2020/11/10

GM BluePlan Engineering Limited
Client Project #: 216433-1

Site Location: 341416 CON.RD.2, HANOVER, ON

Sampler Initials: AE

O.REG 153 PAHS (SOIL)

BV Labs ID OBH451 OBH452

Sampling Date 2020/11/02 2020/11/02

COC Number N/A N/A

UNITS SS-1 SS-2 RDL QC Batch

Calculated Parameters

Methylnaphthalene, 2-(1-) ug/g <0.0071 <0.0071 0.0071 7035936

Polyaromatic Hydrocarbons

Acenaphthene ug/g <0.0050 <0.0050 0.0050 7039618

Acenaphthylene ug/g <0.0050 <0.0050 0.0050 7039618

Anthracene ug/g <0.0050 <0.0050 0.0050 7039618

Benzo(a)anthracene ug/g <0.0050 <0.0050 0.0050 7039618

Benzo(a)pyrene ug/g <0.0050 <0.0050 0.0050 7039618

Benzo(b/j)fluoranthene ug/g <0.0050 <0.0050 0.0050 7039618

Benzo(g,h,i)perylene ug/g <0.0050 <0.0050 0.0050 7039618

Benzo(k)fluoranthene ug/g <0.0050 <0.0050 0.0050 7039618

Chrysene ug/g <0.0050 <0.0050 0.0050 7039618

Dibenzo(a,h)anthracene ug/g <0.0050 <0.0050 0.0050 7039618

Fluoranthene ug/g <0.0050 <0.0050 0.0050 7039618

Fluorene ug/g <0.0050 <0.0050 0.0050 7039618

Indeno(1,2,3-cd)pyrene ug/g <0.0050 <0.0050 0.0050 7039618

1-Methylnaphthalene ug/g <0.0050 <0.0050 0.0050 7039618

2-Methylnaphthalene ug/g <0.0050 <0.0050 0.0050 7039618

Naphthalene ug/g <0.0050 <0.0050 0.0050 7039618

Phenanthrene ug/g <0.0050 <0.0050 0.0050 7039618

Pyrene ug/g <0.0050 <0.0050 0.0050 7039618

Surrogate Recovery (%)

D10-Anthracene % 102 101 7039618

D14-Terphenyl (FS) % 87 86 7039618

D8-Acenaphthylene % 87 88 7039618

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C0T1006
Report Date: 2020/11/10

GM BluePlan Engineering Limited
Client Project #: 216433-1

Site Location: 341416 CON.RD.2, HANOVER, ON

Sampler Initials: AE

O.REG 153 VOCS BY HS & F1-F4 (SOIL)

BV Labs ID OBH451 OBH452

Sampling Date 2020/11/02 2020/11/02

COC Number N/A N/A

UNITS SS-1 SS-2 RDL QC Batch

Inorganics

Moisture % 5.8 8.1 1.0 7037711

Calculated Parameters

1,3-Dichloropropene (cis+trans) ug/g <0.050 <0.050 0.050 7036367

Volatile Organics

Acetone (2-Propanone) ug/g <0.50 <0.50 0.50 7037996

Benzene ug/g <0.020 <0.020 0.020 7037996

Bromodichloromethane ug/g <0.050 <0.050 0.050 7037996

Bromoform ug/g <0.050 <0.050 0.050 7037996

Bromomethane ug/g <0.050 <0.050 0.050 7037996

Carbon Tetrachloride ug/g <0.050 <0.050 0.050 7037996

Chlorobenzene ug/g <0.050 <0.050 0.050 7037996

Chloroform ug/g <0.050 <0.050 0.050 7037996

Dibromochloromethane ug/g <0.050 <0.050 0.050 7037996

1,2-Dichlorobenzene ug/g <0.050 <0.050 0.050 7037996

1,3-Dichlorobenzene ug/g <0.050 <0.050 0.050 7037996

1,4-Dichlorobenzene ug/g <0.050 <0.050 0.050 7037996

Dichlorodifluoromethane (FREON 12) ug/g <0.050 <0.050 0.050 7037996

1,1-Dichloroethane ug/g <0.050 <0.050 0.050 7037996

1,2-Dichloroethane ug/g <0.050 <0.050 0.050 7037996

1,1-Dichloroethylene ug/g <0.050 <0.050 0.050 7037996

cis-1,2-Dichloroethylene ug/g <0.050 <0.050 0.050 7037996

trans-1,2-Dichloroethylene ug/g <0.050 <0.050 0.050 7037996

1,2-Dichloropropane ug/g <0.050 <0.050 0.050 7037996

cis-1,3-Dichloropropene ug/g <0.030 <0.030 0.030 7037996

trans-1,3-Dichloropropene ug/g <0.040 <0.040 0.040 7037996

Ethylbenzene ug/g <0.020 <0.020 0.020 7037996

Ethylene Dibromide ug/g <0.050 <0.050 0.050 7037996

Hexane ug/g <0.050 <0.050 0.050 7037996

Methylene Chloride(Dichloromethane) ug/g <0.050 <0.050 0.050 7037996

Methyl Ethyl Ketone (2-Butanone) ug/g <0.50 <0.50 0.50 7037996

Methyl Isobutyl Ketone ug/g <0.50 <0.50 0.50 7037996

Methyl t-butyl ether (MTBE) ug/g <0.050 <0.050 0.050 7037996

Styrene ug/g <0.050 <0.050 0.050 7037996

1,1,1,2-Tetrachloroethane ug/g <0.050 <0.050 0.050 7037996

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C0T1006
Report Date: 2020/11/10

GM BluePlan Engineering Limited
Client Project #: 216433-1

Site Location: 341416 CON.RD.2, HANOVER, ON

Sampler Initials: AE

O.REG 153 VOCS BY HS & F1-F4 (SOIL)

BV Labs ID OBH451 OBH452

Sampling Date 2020/11/02 2020/11/02

COC Number N/A N/A

UNITS SS-1 SS-2 RDL QC Batch

1,1,2,2-Tetrachloroethane ug/g <0.050 <0.050 0.050 7037996

Tetrachloroethylene ug/g <0.050 <0.050 0.050 7037996

Toluene ug/g <0.020 <0.020 0.020 7037996

1,1,1-Trichloroethane ug/g <0.050 <0.050 0.050 7037996

1,1,2-Trichloroethane ug/g <0.050 <0.050 0.050 7037996

Trichloroethylene ug/g <0.050 <0.050 0.050 7037996

Trichlorofluoromethane (FREON 11) ug/g <0.050 <0.050 0.050 7037996

Vinyl Chloride ug/g <0.020 <0.020 0.020 7037996

p+m-Xylene ug/g <0.020 <0.020 0.020 7037996

o-Xylene ug/g <0.020 <0.020 0.020 7037996

Total Xylenes ug/g <0.020 <0.020 0.020 7037996

F1 (C6-C10) ug/g <10 <10 10 7037996

F1 (C6-C10) - BTEX ug/g <10 <10 10 7037996

F2-F4 Hydrocarbons

F2 (C10-C16 Hydrocarbons) ug/g <10 <10 10 7039614

F3 (C16-C34 Hydrocarbons) ug/g <50 <50 50 7039614

F4 (C34-C50 Hydrocarbons) ug/g <50 <50 50 7039614

Reached Baseline at C50 ug/g Yes Yes 7039614

Surrogate Recovery (%)

o-Terphenyl % 89 90 7039614

4-Bromofluorobenzene % 92 93 7037996

D10-o-Xylene % 93 95 7037996

D4-1,2-Dichloroethane % 98 102 7037996

D8-Toluene % 102 103 7037996

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Page 6 of 13

Bureau Veritas Laboratories 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvlabs.com



BV Labs Job #: C0T1006
Report Date: 2020/11/10

GM BluePlan Engineering Limited
Client Project #: 216433-1

Site Location: 341416 CON.RD.2, HANOVER, ON

Sampler Initials: AE

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: OBH451 Collected: 2020/11/02
Sample ID: SS-1

Matrix: Soil
Shipped:

Received: 2020/11/03

Methylnaphthalene Sum CALC 7035936 N/A 2020/11/06 Automated Statchk

Hot Water Extractable Boron ICP 7041995 2020/11/06 2020/11/06 Jolly John

1,3-Dichloropropene Sum CALC 7036367 N/A 2020/11/05 Automated Statchk

Free (WAD) Cyanide TECH 7038918 2020/11/04 2020/11/05 Gnana Thomas

Conductivity AT 7042009 2020/11/06 2020/11/06 Neil Dassanayake

Hexavalent Chromium in Soil by IC IC/SPEC 7039380 2020/11/05 2020/11/06 Violeta Porcila

Petroleum Hydrocarbons F2-F4 in Soil GC/FID 7039614 2020/11/05 2020/11/05 Anna Stuglik Rolland

Strong Acid Leachable Metals by ICPMS ICP/MS 7040099 2020/11/05 2020/11/05 Azita Fazaeli

Moisture BAL 7037711 N/A 2020/11/04 Gurpreet Kaur (ONT)

PAH Compounds in Soil by GC/MS (SIM) GC/MS 7039618 2020/11/05 2020/11/06 Mitesh Raj

pH CaCl2 EXTRACT AT 7042087 2020/11/06 2020/11/06 Surinder Rai

Sodium Adsorption Ratio (SAR) CALC/MET 7035876 N/A 2020/11/09 Automated Statchk

Volatile Organic Compounds and F1 PHCs GC/MSFD 7037996 N/A 2020/11/05 Denis Reid

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: OBH452 Collected: 2020/11/02
Sample ID: SS-2

Matrix: Soil
Shipped:

Received: 2020/11/03

Methylnaphthalene Sum CALC 7035936 N/A 2020/11/06 Automated Statchk

Hot Water Extractable Boron ICP 7041995 2020/11/06 2020/11/06 Jolly John

1,3-Dichloropropene Sum CALC 7036367 N/A 2020/11/05 Automated Statchk

Free (WAD) Cyanide TECH 7038918 2020/11/04 2020/11/05 Gnana Thomas

Conductivity AT 7042009 2020/11/06 2020/11/06 Neil Dassanayake

Hexavalent Chromium in Soil by IC IC/SPEC 7039380 2020/11/05 2020/11/06 Violeta Porcila

Petroleum Hydrocarbons F2-F4 in Soil GC/FID 7039614 2020/11/05 2020/11/05 Anna Stuglik Rolland

Strong Acid Leachable Metals by ICPMS ICP/MS 7040099 2020/11/05 2020/11/05 Azita Fazaeli

Moisture BAL 7037711 N/A 2020/11/04 Gurpreet Kaur (ONT)

PAH Compounds in Soil by GC/MS (SIM) GC/MS 7039618 2020/11/05 2020/11/06 Mitesh Raj

pH CaCl2 EXTRACT AT 7042087 2020/11/06 2020/11/06 Surinder Rai

Sodium Adsorption Ratio (SAR) CALC/MET 7035876 N/A 2020/11/09 Automated Statchk

Volatile Organic Compounds and F1 PHCs GC/MSFD 7037996 N/A 2020/11/05 Denis Reid

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C0T1006
Report Date: 2020/11/10

GM BluePlan Engineering Limited
Client Project #: 216433-1

Site Location: 341416 CON.RD.2, HANOVER, ON

Sampler Initials: AE

GENERAL COMMENTS

Results relate only to the items tested.
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GM BluePlan Engineering Limited
Client Project #: 216433-1

Sampler Initials: AE
Site Location: 341416 CON.RD.2, HANOVER, ON

QUALITY ASSURANCE REPORTBV Labs Job #: C0T1006
Report Date: 2020/11/10

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

7037996 4-Bromofluorobenzene 2020/11/04 95 60 - 140 95 60 - 140 93 %

7037996 D10-o-Xylene 2020/11/04 97 60 - 130 101 60 - 130 94 %

7037996 D4-1,2-Dichloroethane 2020/11/04 97 60 - 140 97 60 - 140 95 %

7037996 D8-Toluene 2020/11/04 108 60 - 140 105 60 - 140 102 %

7039614 o-Terphenyl 2020/11/05 88 60 - 130 91 60 - 130 94 %

7039618 D10-Anthracene 2020/11/05 99 50 - 130 101 50 - 130 104 %

7039618 D14-Terphenyl (FS) 2020/11/05 91 50 - 130 91 50 - 130 90 %

7039618 D8-Acenaphthylene 2020/11/05 89 50 - 130 90 50 - 130 90 %

7037711 Moisture 2020/11/04 4.1 20

7037996 1,1,1,2-Tetrachloroethane 2020/11/05 116 60 - 140 114 60 - 130 <0.050 ug/g NC 50

7037996 1,1,1-Trichloroethane 2020/11/05 93 60 - 140 92 60 - 130 <0.050 ug/g NC 50

7037996 1,1,2,2-Tetrachloroethane 2020/11/05 102 60 - 140 103 60 - 130 <0.050 ug/g NC 50

7037996 1,1,2-Trichloroethane 2020/11/05 103 60 - 140 100 60 - 130 <0.050 ug/g NC 50

7037996 1,1-Dichloroethane 2020/11/05 93 60 - 140 93 60 - 130 <0.050 ug/g NC 50

7037996 1,1-Dichloroethylene 2020/11/05 96 60 - 140 96 60 - 130 <0.050 ug/g NC 50

7037996 1,2-Dichlorobenzene 2020/11/05 98 60 - 140 95 60 - 130 <0.050 ug/g NC 50

7037996 1,2-Dichloroethane 2020/11/05 85 60 - 140 85 60 - 130 <0.050 ug/g NC 50

7037996 1,2-Dichloropropane 2020/11/05 97 60 - 140 96 60 - 130 <0.050 ug/g NC 50

7037996 1,3-Dichlorobenzene 2020/11/05 94 60 - 140 91 60 - 130 <0.050 ug/g NC 50

7037996 1,4-Dichlorobenzene 2020/11/05 115 60 - 140 112 60 - 130 <0.050 ug/g NC 50

7037996 Acetone (2-Propanone) 2020/11/05 96 60 - 140 117 60 - 140 <0.50 ug/g NC 50

7037996 Benzene 2020/11/05 89 60 - 140 88 60 - 130 <0.020 ug/g NC 50

7037996 Bromodichloromethane 2020/11/05 102 60 - 140 101 60 - 130 <0.050 ug/g NC 50

7037996 Bromoform 2020/11/05 126 60 - 140 126 60 - 130 <0.050 ug/g NC 50

7037996 Bromomethane 2020/11/05 97 60 - 140 97 60 - 140 <0.050 ug/g NC 50

7037996 Carbon Tetrachloride 2020/11/05 101 60 - 140 100 60 - 130 <0.050 ug/g NC 50

7037996 Chlorobenzene 2020/11/05 96 60 - 140 94 60 - 130 <0.050 ug/g NC 50

7037996 Chloroform 2020/11/05 92 60 - 140 91 60 - 130 <0.050 ug/g NC 50

7037996 cis-1,2-Dichloroethylene 2020/11/05 95 60 - 140 95 60 - 130 <0.050 ug/g NC 50

7037996 cis-1,3-Dichloropropene 2020/11/05 91 60 - 140 90 60 - 130 <0.030 ug/g NC 50

7037996 Dibromochloromethane 2020/11/05 117 60 - 140 115 60 - 130 <0.050 ug/g NC 50
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GM BluePlan Engineering Limited
Client Project #: 216433-1

Sampler Initials: AE
Site Location: 341416 CON.RD.2, HANOVER, ON

QUALITY ASSURANCE REPORT(CONT'D)BV Labs Job #: C0T1006
Report Date: 2020/11/10

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

7037996 Dichlorodifluoromethane (FREON 12) 2020/11/05 79 60 - 140 78 60 - 140 <0.050 ug/g NC 50

7037996 Ethylbenzene 2020/11/05 93 60 - 140 91 60 - 130 <0.020 ug/g NC 50

7037996 Ethylene Dibromide 2020/11/05 97 60 - 140 95 60 - 130 <0.050 ug/g NC 50

7037996 F1 (C6-C10) - BTEX 2020/11/05 <10 ug/g NC 30

7037996 F1 (C6-C10) 2020/11/05 96 60 - 140 95 80 - 120 <10 ug/g NC 30

7037996 Hexane 2020/11/05 96 60 - 140 96 60 - 130 <0.050 ug/g NC 50

7037996 Methyl Ethyl Ketone (2-Butanone) 2020/11/05 99 60 - 140 114 60 - 140 <0.50 ug/g NC 50

7037996 Methyl Isobutyl Ketone 2020/11/05 92 60 - 140 97 60 - 130 <0.50 ug/g NC 50

7037996 Methyl t-butyl ether (MTBE) 2020/11/05 87 60 - 140 88 60 - 130 <0.050 ug/g NC 50

7037996 Methylene Chloride(Dichloromethane) 2020/11/05 100 60 - 140 100 60 - 130 <0.050 ug/g NC 50

7037996 o-Xylene 2020/11/05 91 60 - 140 89 60 - 130 <0.020 ug/g NC 50

7037996 p+m-Xylene 2020/11/05 93 60 - 140 91 60 - 130 <0.020 ug/g NC 50

7037996 Styrene 2020/11/05 100 60 - 140 97 60 - 130 <0.050 ug/g NC 50

7037996 Tetrachloroethylene 2020/11/05 87 60 - 140 86 60 - 130 <0.050 ug/g NC 50

7037996 Toluene 2020/11/05 92 60 - 140 89 60 - 130 <0.020 ug/g NC 50

7037996 Total Xylenes 2020/11/05 <0.020 ug/g NC 50

7037996 trans-1,2-Dichloroethylene 2020/11/05 91 60 - 140 92 60 - 130 <0.050 ug/g NC 50

7037996 trans-1,3-Dichloropropene 2020/11/05 102 60 - 140 99 60 - 130 <0.040 ug/g NC 50

7037996 Trichloroethylene 2020/11/05 91 60 - 140 91 60 - 130 <0.050 ug/g NC 50

7037996 Trichlorofluoromethane (FREON 11) 2020/11/05 95 60 - 140 95 60 - 130 <0.050 ug/g NC 50

7037996 Vinyl Chloride 2020/11/05 100 60 - 140 98 60 - 130 <0.020 ug/g NC 50

7038918 WAD Cyanide (Free) 2020/11/05 97 75 - 125 91 80 - 120 <0.01 ug/g NC 35

7039380 Chromium (VI) 2020/11/06 46 (1) 70 - 130 90 80 - 120 <0.18 ug/g NC 35

7039614 F2 (C10-C16 Hydrocarbons) 2020/11/05 NC 50 - 130 94 80 - 120 <10 ug/g 11 30

7039614 F3 (C16-C34 Hydrocarbons) 2020/11/05 NC 50 - 130 102 80 - 120 <50 ug/g 8.2 30

7039614 F4 (C34-C50 Hydrocarbons) 2020/11/05 100 50 - 130 102 80 - 120 <50 ug/g NC 30

7039618 1-Methylnaphthalene 2020/11/05 105 50 - 130 112 50 - 130 <0.0050 ug/g NC 40

7039618 2-Methylnaphthalene 2020/11/05 99 50 - 130 108 50 - 130 <0.0050 ug/g NC 40

7039618 Acenaphthene 2020/11/05 108 50 - 130 111 50 - 130 <0.0050 ug/g NC 40

7039618 Acenaphthylene 2020/11/05 102 50 - 130 104 50 - 130 <0.0050 ug/g NC 40

7039618 Anthracene 2020/11/05 114 50 - 130 114 50 - 130 <0.0050 ug/g NC 40
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GM BluePlan Engineering Limited
Client Project #: 216433-1

Sampler Initials: AE
Site Location: 341416 CON.RD.2, HANOVER, ON

QUALITY ASSURANCE REPORT(CONT'D)BV Labs Job #: C0T1006
Report Date: 2020/11/10

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

7039618 Benzo(a)anthracene 2020/11/05 115 50 - 130 111 50 - 130 <0.0050 ug/g NC 40

7039618 Benzo(a)pyrene 2020/11/05 103 50 - 130 102 50 - 130 <0.0050 ug/g NC 40

7039618 Benzo(b/j)fluoranthene 2020/11/05 108 50 - 130 110 50 - 130 <0.0050 ug/g NC 40

7039618 Benzo(g,h,i)perylene 2020/11/05 127 50 - 130 127 50 - 130 <0.0050 ug/g NC 40

7039618 Benzo(k)fluoranthene 2020/11/05 117 50 - 130 119 50 - 130 <0.0050 ug/g NC 40

7039618 Chrysene 2020/11/05 119 50 - 130 121 50 - 130 <0.0050 ug/g NC 40

7039618 Dibenzo(a,h)anthracene 2020/11/05 127 50 - 130 121 50 - 130 <0.0050 ug/g NC 40

7039618 Fluoranthene 2020/11/05 115 50 - 130 114 50 - 130 <0.0050 ug/g NC 40

7039618 Fluorene 2020/11/05 108 50 - 130 110 50 - 130 <0.0050 ug/g NC 40

7039618 Indeno(1,2,3-cd)pyrene 2020/11/05 125 50 - 130 123 50 - 130 <0.0050 ug/g NC 40

7039618 Naphthalene 2020/11/05 79 50 - 130 96 50 - 130 <0.0050 ug/g NC 40

7039618 Phenanthrene 2020/11/05 117 50 - 130 119 50 - 130 <0.0050 ug/g NC 40

7039618 Pyrene 2020/11/05 114 50 - 130 112 50 - 130 <0.0050 ug/g NC 40

7040099 Acid Extractable Antimony (Sb) 2020/11/05 84 75 - 125 102 80 - 120 <0.20 ug/g NC 30

7040099 Acid Extractable Arsenic (As) 2020/11/05 103 75 - 125 103 80 - 120 <1.0 ug/g 14 30

7040099 Acid Extractable Barium (Ba) 2020/11/05 NC 75 - 125 100 80 - 120 <0.50 ug/g 7.6 30

7040099 Acid Extractable Beryllium (Be) 2020/11/05 107 75 - 125 101 80 - 120 <0.20 ug/g 5.8 30

7040099 Acid Extractable Boron (B) 2020/11/05 97 75 - 125 95 80 - 120 <5.0 ug/g 12 30

7040099 Acid Extractable Cadmium (Cd) 2020/11/05 104 75 - 125 100 80 - 120 <0.10 ug/g 9.5 30

7040099 Acid Extractable Chromium (Cr) 2020/11/05 NC 75 - 125 101 80 - 120 <1.0 ug/g 5.0 30

7040099 Acid Extractable Cobalt (Co) 2020/11/05 98 75 - 125 102 80 - 120 <0.10 ug/g 6.4 30

7040099 Acid Extractable Copper (Cu) 2020/11/05 NC 75 - 125 101 80 - 120 <0.50 ug/g 4.5 30

7040099 Acid Extractable Lead (Pb) 2020/11/05 98 75 - 125 100 80 - 120 <1.0 ug/g 4.8 30

7040099 Acid Extractable Mercury (Hg) 2020/11/05 87 75 - 125 87 80 - 120 <0.050 ug/g NC 30

7040099 Acid Extractable Molybdenum (Mo) 2020/11/05 104 75 - 125 102 80 - 120 <0.50 ug/g 1.7 30

7040099 Acid Extractable Nickel (Ni) 2020/11/05 NC 75 - 125 102 80 - 120 <0.50 ug/g 8.9 30

7040099 Acid Extractable Selenium (Se) 2020/11/05 108 75 - 125 103 80 - 120 <0.50 ug/g NC 30

7040099 Acid Extractable Silver (Ag) 2020/11/05 103 75 - 125 100 80 - 120 <0.20 ug/g NC 30

7040099 Acid Extractable Thallium (Tl) 2020/11/05 100 75 - 125 99 80 - 120 <0.050 ug/g 1.2 30

7040099 Acid Extractable Uranium (U) 2020/11/05 102 75 - 125 100 80 - 120 <0.050 ug/g 0.90 30

7040099 Acid Extractable Vanadium (V) 2020/11/05 NC 75 - 125 102 80 - 120 <5.0 ug/g 3.2 30
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GM BluePlan Engineering Limited
Client Project #: 216433-1

Sampler Initials: AE
Site Location: 341416 CON.RD.2, HANOVER, ON

QUALITY ASSURANCE REPORT(CONT'D)BV Labs Job #: C0T1006
Report Date: 2020/11/10

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

7040099 Acid Extractable Zinc (Zn) 2020/11/05 NC 75 - 125 106 80 - 120 <5.0 ug/g 3.9 30

7041995 Hot Water Ext. Boron (B) 2020/11/06 106 75 - 125 95 75 - 125 <0.050 ug/g 0.73 40

7042009 Conductivity 2020/11/06 102 90 - 110 <0.002 mS/cm 1.6 10

7042087 Available (CaCl2) pH 2020/11/06 100 97 - 103 0.85 N/A

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) The matrix spike recovery was below the lower control limit. This may be due in part to the reducing environment of the sample. The sample was reanalyzed with the same results
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BV Labs Job #: C0T1006
Report Date: 2020/11/10

GM BluePlan Engineering Limited
Client Project #: 216433-1

Site Location: 341416 CON.RD.2, HANOVER, ON

Sampler Initials: AE

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Anastassia Hamanov, Scientific Specialist

BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.
For Service Group specific validation please refer to the Validation Signature Page.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV LABS JOB #: C0T1016
Received: 2020/11/03, 09:22

CERTIFICATE OF ANALYSIS

Your Project #: 216433-1

Report Date: 2020/11/09
Report #: R6404311

Version: 1 - Final

Attention: Reporting Contacts

GM BluePlan Engineering Limited
1260 - 2nd Ave E
Unit 1
Owen Sound, ON
CANADA          N4K 2J3

Your C.O.C. #: n/a

Site Location: 549 BRUCE RD.28,  MILDMAY, ON

Sample Matrix: Soil
# Samples Received: 2

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Hot Water Extractable Boron 2 2020/11/05 2020/11/06 CAM SOP-00408 R153 Ana. Prot. 2011

1,3-Dichloropropene Sum 2 N/A 2020/11/06 EPA 8260C m

Free (WAD) Cyanide 2 2020/11/05 2020/11/06 CAM SOP-00457 OMOE E3015 m

Conductivity 2 2020/11/06 2020/11/06 CAM SOP-00414 OMOE E3530 v1  m

Hexavalent Chromium in Soil by IC (1) 2 2020/11/04 2020/11/06 CAM SOP-00436 EPA 3060/7199 m

Petroleum Hydrocarbons F2-F4 in Soil (2) 2 2020/11/05 2020/11/05 CAM SOP-00316 CCME CWS m

Strong Acid Leachable Metals by ICPMS 1 2020/11/05 2020/11/05 CAM SOP-00447 EPA 6020B m

Strong Acid Leachable Metals by ICPMS 1 2020/11/05 2020/11/06 CAM SOP-00447 EPA 6020B m

Moisture 2 N/A 2020/11/04 CAM SOP-00445 Carter 2nd ed 51.2 m

pH CaCl2 EXTRACT 2 2020/11/06 2020/11/06 CAM SOP-00413 EPA 9045 D m

Sodium Adsorption Ratio (SAR) 2 N/A 2020/11/09 CAM SOP-00102 EPA 6010C

Volatile Organic Compounds and F1 PHCs 2 N/A 2020/11/05 CAM SOP-00230 EPA 8260C m

Remarks:

Bureau Veritas Laboratories are accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used
by BV Labs are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in BV Labs profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and BV Labs in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

BV Labs liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or implied.
BV Labs has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report. Interpretation and
use of test results are the sole responsibility of the Client and are not within the scope of services provided by BV Labs, unless otherwise agreed in writing.
BV Labs is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by BV Labs, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



BV LABS JOB #: C0T1016
Received: 2020/11/03, 09:22

CERTIFICATE OF ANALYSIS

Your Project #: 216433-1

Report Date: 2020/11/09
Report #: R6404311

Version: 1 - Final

Attention: Reporting Contacts

GM BluePlan Engineering Limited
1260 - 2nd Ave E
Unit 1
Owen Sound, ON
CANADA          N4K 2J3

Your C.O.C. #: n/a

Site Location: 549 BRUCE RD.28,  MILDMAY, ON

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Soils are reported on a dry weight basis unless otherwise specified.
(2) All CCME PHC results met required criteria unless otherwise stated in the report. The CWS PHC methods employed by Bureau Veritas Laboratories conform to all prescribed
elements of the reference method and performance based elements have been validated. All modifications have been validated and proven equivalent following “Alberta
Environment’s Interpretation of the Reference Method for the Canada-Wide Standard for Petroleum Hydrocarbons in Soil Validation of Performance-Based Alternative Methods
September 2003”.  Documentation is available upon request. Modifications from Reference Method for the Canada-wide Standard for Petroleum Hydrocarbons in Soil-Tier 1
Method:  F2/F3/F4 data reported using validated cold solvent extraction instead of Soxhlet extraction.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Ashton Gibson, Project Manager
Email: Ashton.Gibson@bvlabs.com
Phone# (905)817-5765
==================================================================== 
This report has been generated and distributed using a secure automated process.
BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.  For 
Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 2
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BV Labs Job #: C0T1016
Report Date: 2020/11/09

GM BluePlan Engineering Limited
Client Project #: 216433-1

Site Location: 549 BRUCE RD.28,  MILDMAY, ON

Sampler Initials: AE

O.REG 153 METALS & INORGANICS PKG (SOIL)

BV Labs ID OBH473 OBH474

Sampling Date 2020/11/02 2020/11/02

COC Number n/a n/a

UNITS SS-A SS-B RDL QC Batch

Calculated Parameters

Sodium Adsorption Ratio N/A  0.31 (1)  0.33 (1) 7035876

Inorganics

Conductivity mS/cm 0.11 0.099 0.002 7042009

Available (CaCl2) pH pH 8.33 8.19 7042109

WAD Cyanide (Free) ug/g <0.01 <0.01 0.01 7039962

Chromium (VI) ug/g <0.18 <0.18 0.18 7038772

Metals

Hot Water Ext. Boron (B) ug/g 0.069 <0.050 0.050 7040057

Acid Extractable Antimony (Sb) ug/g <0.20 <0.20 0.20 7040099

Acid Extractable Arsenic (As) ug/g 2.5 3.4 1.0 7040099

Acid Extractable Barium (Ba) ug/g 21 28 0.50 7040099

Acid Extractable Beryllium (Be) ug/g 0.20 0.31 0.20 7040099

Acid Extractable Boron (B) ug/g 11 12 5.0 7040099

Acid Extractable Cadmium (Cd) ug/g <0.10 <0.10 0.10 7040099

Acid Extractable Chromium (Cr) ug/g 8.8 13 1.0 7040099

Acid Extractable Cobalt (Co) ug/g 3.9 6.2 0.10 7040099

Acid Extractable Copper (Cu) ug/g 9.4 18 0.50 7040099

Acid Extractable Lead (Pb) ug/g 5.4 6.8 1.0 7040099

Acid Extractable Molybdenum (Mo) ug/g 0.57 <0.50 0.50 7040099

Acid Extractable Nickel (Ni) ug/g 9.0 16 0.50 7040099

Acid Extractable Selenium (Se) ug/g <0.50 <0.50 0.50 7040099

Acid Extractable Silver (Ag) ug/g <0.20 <0.20 0.20 7040099

Acid Extractable Thallium (Tl) ug/g 0.12 0.17 0.050 7040099

Acid Extractable Uranium (U) ug/g 0.76 0.62 0.050 7040099

Acid Extractable Vanadium (V) ug/g 12 18 5.0 7040099

Acid Extractable Zinc (Zn) ug/g 19 34 5.0 7040099

Acid Extractable Mercury (Hg) ug/g <0.050 <0.050 0.050 7040099

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

(1) Sodium was not detected.  To report SAR the sodium detection limit was used in the
calculation.  This value represents a maximum ratio.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C0T1016
Report Date: 2020/11/09

GM BluePlan Engineering Limited
Client Project #: 216433-1

Site Location: 549 BRUCE RD.28,  MILDMAY, ON

Sampler Initials: AE

O.REG 153 VOCS BY HS & F1-F4 (SOIL)

BV Labs ID OBH473 OBH474

Sampling Date 2020/11/02 2020/11/02

COC Number n/a n/a

UNITS SS-A SS-B RDL QC Batch

Inorganics

Moisture % 5.3 6.3 1.0 7037794

Calculated Parameters

1,3-Dichloropropene (cis+trans) ug/g <0.050 <0.050 0.050 7036367

Volatile Organics

Acetone (2-Propanone) ug/g <0.50 <0.50 0.50 7039621

Benzene ug/g <0.020 <0.020 0.020 7039621

Bromodichloromethane ug/g <0.050 <0.050 0.050 7039621

Bromoform ug/g <0.050 <0.050 0.050 7039621

Bromomethane ug/g <0.050 <0.050 0.050 7039621

Carbon Tetrachloride ug/g <0.050 <0.050 0.050 7039621

Chlorobenzene ug/g <0.050 <0.050 0.050 7039621

Chloroform ug/g <0.050 <0.050 0.050 7039621

Dibromochloromethane ug/g <0.050 <0.050 0.050 7039621

1,2-Dichlorobenzene ug/g <0.050 <0.050 0.050 7039621

1,3-Dichlorobenzene ug/g <0.050 <0.050 0.050 7039621

1,4-Dichlorobenzene ug/g <0.050 <0.050 0.050 7039621

Dichlorodifluoromethane (FREON 12) ug/g <0.050 <0.050 0.050 7039621

1,1-Dichloroethane ug/g <0.050 <0.050 0.050 7039621

1,2-Dichloroethane ug/g <0.050 <0.050 0.050 7039621

1,1-Dichloroethylene ug/g <0.050 <0.050 0.050 7039621

cis-1,2-Dichloroethylene ug/g <0.050 <0.050 0.050 7039621

trans-1,2-Dichloroethylene ug/g <0.050 <0.050 0.050 7039621

1,2-Dichloropropane ug/g <0.050 <0.050 0.050 7039621

cis-1,3-Dichloropropene ug/g <0.030 <0.030 0.030 7039621

trans-1,3-Dichloropropene ug/g <0.040 <0.040 0.040 7039621

Ethylbenzene ug/g <0.020 <0.020 0.020 7039621

Ethylene Dibromide ug/g <0.050 <0.050 0.050 7039621

Hexane ug/g <0.050 <0.050 0.050 7039621

Methylene Chloride(Dichloromethane) ug/g <0.050 <0.050 0.050 7039621

Methyl Ethyl Ketone (2-Butanone) ug/g <0.50 <0.50 0.50 7039621

Methyl Isobutyl Ketone ug/g <0.50 <0.50 0.50 7039621

Methyl t-butyl ether (MTBE) ug/g <0.050 <0.050 0.050 7039621

Styrene ug/g <0.050 <0.050 0.050 7039621

1,1,1,2-Tetrachloroethane ug/g <0.050 <0.050 0.050 7039621

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C0T1016
Report Date: 2020/11/09

GM BluePlan Engineering Limited
Client Project #: 216433-1

Site Location: 549 BRUCE RD.28,  MILDMAY, ON

Sampler Initials: AE

O.REG 153 VOCS BY HS & F1-F4 (SOIL)

BV Labs ID OBH473 OBH474

Sampling Date 2020/11/02 2020/11/02

COC Number n/a n/a

UNITS SS-A SS-B RDL QC Batch

1,1,2,2-Tetrachloroethane ug/g <0.050 <0.050 0.050 7039621

Tetrachloroethylene ug/g <0.050 <0.050 0.050 7039621

Toluene ug/g <0.020 <0.020 0.020 7039621

1,1,1-Trichloroethane ug/g <0.050 <0.050 0.050 7039621

1,1,2-Trichloroethane ug/g <0.050 <0.050 0.050 7039621

Trichloroethylene ug/g <0.050 <0.050 0.050 7039621

Trichlorofluoromethane (FREON 11) ug/g <0.050 <0.050 0.050 7039621

Vinyl Chloride ug/g <0.020 <0.020 0.020 7039621

p+m-Xylene ug/g <0.020 <0.020 0.020 7039621

o-Xylene ug/g <0.020 <0.020 0.020 7039621

Total Xylenes ug/g <0.020 <0.020 0.020 7039621

F1 (C6-C10) ug/g <10 <10 10 7039621

F1 (C6-C10) - BTEX ug/g <10 <10 10 7039621

F2-F4 Hydrocarbons

F2 (C10-C16 Hydrocarbons) ug/g <10 <10 10 7039614

F3 (C16-C34 Hydrocarbons) ug/g <50 <50 50 7039614

F4 (C34-C50 Hydrocarbons) ug/g <50 <50 50 7039614

Reached Baseline at C50 ug/g Yes Yes 7039614

Surrogate Recovery (%)

o-Terphenyl % 94 94 7039614

4-Bromofluorobenzene % 95 95 7039621

D10-o-Xylene % 102 97 7039621

D4-1,2-Dichloroethane % 96 95 7039621

D8-Toluene % 100 99 7039621

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C0T1016
Report Date: 2020/11/09

GM BluePlan Engineering Limited
Client Project #: 216433-1

Site Location: 549 BRUCE RD.28,  MILDMAY, ON

Sampler Initials: AE

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: OBH473 Collected: 2020/11/02
Sample ID: SS-A

Matrix: Soil
Shipped:

Received: 2020/11/03

Hot Water Extractable Boron ICP 7040057 2020/11/05 2020/11/06 Suban Kanapathippllai

1,3-Dichloropropene Sum CALC 7036367 N/A 2020/11/06 Automated Statchk

Free (WAD) Cyanide TECH 7039962 2020/11/05 2020/11/06 Gnana Thomas

Conductivity AT 7042009 2020/11/06 2020/11/06 Neil Dassanayake

Hexavalent Chromium in Soil by IC IC/SPEC 7038772 2020/11/04 2020/11/06 Violeta Porcila

Petroleum Hydrocarbons F2-F4 in Soil GC/FID 7039614 2020/11/05 2020/11/05 Anna Stuglik Rolland

Strong Acid Leachable Metals by ICPMS ICP/MS 7040099 2020/11/05 2020/11/06 Azita Fazaeli

Moisture BAL 7037794 N/A 2020/11/04 Gurpreet Kaur (ONT)

pH CaCl2 EXTRACT AT 7042109 2020/11/06 2020/11/06 Neil Dassanayake

Sodium Adsorption Ratio (SAR) CALC/MET 7035876 N/A 2020/11/09 Automated Statchk

Volatile Organic Compounds and F1 PHCs GC/MSFD 7039621 N/A 2020/11/05 Yang (Philip) Yu

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: OBH474 Collected: 2020/11/02
Sample ID: SS-B

Matrix: Soil
Shipped:

Received: 2020/11/03

Hot Water Extractable Boron ICP 7040057 2020/11/05 2020/11/06 Suban Kanapathippllai

1,3-Dichloropropene Sum CALC 7036367 N/A 2020/11/06 Automated Statchk

Free (WAD) Cyanide TECH 7039962 2020/11/05 2020/11/06 Gnana Thomas

Conductivity AT 7042009 2020/11/06 2020/11/06 Neil Dassanayake

Hexavalent Chromium in Soil by IC IC/SPEC 7038772 2020/11/04 2020/11/06 Violeta Porcila

Petroleum Hydrocarbons F2-F4 in Soil GC/FID 7039614 2020/11/05 2020/11/05 Anna Stuglik Rolland

Strong Acid Leachable Metals by ICPMS ICP/MS 7040099 2020/11/05 2020/11/05 Azita Fazaeli

Moisture BAL 7037794 N/A 2020/11/04 Gurpreet Kaur (ONT)

pH CaCl2 EXTRACT AT 7042109 2020/11/06 2020/11/06 Neil Dassanayake

Sodium Adsorption Ratio (SAR) CALC/MET 7035876 N/A 2020/11/09 Automated Statchk

Volatile Organic Compounds and F1 PHCs GC/MSFD 7039621 N/A 2020/11/05 Yang (Philip) Yu

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C0T1016
Report Date: 2020/11/09

GM BluePlan Engineering Limited
Client Project #: 216433-1

Site Location: 549 BRUCE RD.28,  MILDMAY, ON

Sampler Initials: AE

GENERAL COMMENTS

Results relate only to the items tested.
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GM BluePlan Engineering Limited
Client Project #: 216433-1

Sampler Initials: AE
Site Location: 549 BRUCE RD.28,  MILDMAY, ON

QUALITY ASSURANCE REPORTBV Labs Job #: C0T1016
Report Date: 2020/11/09

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

7039614 o-Terphenyl 2020/11/05 88 60 - 130 91 60 - 130 94 %

7039621 4-Bromofluorobenzene 2020/11/05 101 60 - 140 102 60 - 140 95 %

7039621 D10-o-Xylene 2020/11/05 107 60 - 130 99 60 - 130 96 %

7039621 D4-1,2-Dichloroethane 2020/11/05 95 60 - 140 100 60 - 140 98 %

7039621 D8-Toluene 2020/11/05 105 60 - 140 102 60 - 140 100 %

7037794 Moisture 2020/11/04 6.4 20

7038772 Chromium (VI) 2020/11/06 24 (1) 70 - 130 92 80 - 120 <0.18 ug/g NC 35

7039614 F2 (C10-C16 Hydrocarbons) 2020/11/05 NC 50 - 130 94 80 - 120 <10 ug/g 11 30

7039614 F3 (C16-C34 Hydrocarbons) 2020/11/05 NC 50 - 130 102 80 - 120 <50 ug/g 8.2 30

7039614 F4 (C34-C50 Hydrocarbons) 2020/11/05 100 50 - 130 102 80 - 120 <50 ug/g NC 30

7039621 1,1,1,2-Tetrachloroethane 2020/11/05 99 60 - 140 106 60 - 130 <0.050 ug/g NC 50

7039621 1,1,1-Trichloroethane 2020/11/05 102 60 - 140 102 60 - 130 <0.050 ug/g NC 50

7039621 1,1,2,2-Tetrachloroethane 2020/11/05 90 60 - 140 107 60 - 130 <0.050 ug/g NC 50

7039621 1,1,2-Trichloroethane 2020/11/05 101 60 - 140 111 60 - 130 <0.050 ug/g NC 50

7039621 1,1-Dichloroethane 2020/11/05 95 60 - 140 98 60 - 130 <0.050 ug/g NC 50

7039621 1,1-Dichloroethylene 2020/11/05 101 60 - 140 98 60 - 130 <0.050 ug/g NC 50

7039621 1,2-Dichlorobenzene 2020/11/05 98 60 - 140 105 60 - 130 <0.050 ug/g NC 50

7039621 1,2-Dichloroethane 2020/11/05 91 60 - 140 101 60 - 130 <0.050 ug/g NC 50

7039621 1,2-Dichloropropane 2020/11/05 97 60 - 140 104 60 - 130 <0.050 ug/g NC 50

7039621 1,3-Dichlorobenzene 2020/11/05 104 60 - 140 106 60 - 130 <0.050 ug/g NC 50

7039621 1,4-Dichlorobenzene 2020/11/05 125 60 - 140 128 60 - 130 <0.050 ug/g NC 50

7039621 Acetone (2-Propanone) 2020/11/05 107 60 - 140 120 60 - 140 <0.50 ug/g NC 50

7039621 Benzene 2020/11/05 93 60 - 140 95 60 - 130 <0.020 ug/g NC 50

7039621 Bromodichloromethane 2020/11/05 98 60 - 140 106 60 - 130 <0.050 ug/g NC 50

7039621 Bromoform 2020/11/05 92 60 - 140 109 60 - 130 <0.050 ug/g NC 50

7039621 Bromomethane 2020/11/05 100 60 - 140 98 60 - 140 <0.050 ug/g NC 50

7039621 Carbon Tetrachloride 2020/11/05 102 60 - 140 101 60 - 130 <0.050 ug/g NC 50

7039621 Chlorobenzene 2020/11/05 99 60 - 140 103 60 - 130 <0.050 ug/g NC 50

7039621 Chloroform 2020/11/05 98 60 - 140 102 60 - 130 <0.050 ug/g NC 50

7039621 cis-1,2-Dichloroethylene 2020/11/05 100 60 - 140 104 60 - 130 <0.050 ug/g NC 50

7039621 cis-1,3-Dichloropropene 2020/11/05 98 60 - 140 102 60 - 130 <0.030 ug/g NC 50
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GM BluePlan Engineering Limited
Client Project #: 216433-1

Sampler Initials: AE
Site Location: 549 BRUCE RD.28,  MILDMAY, ON

QUALITY ASSURANCE REPORT(CONT'D)BV Labs Job #: C0T1016
Report Date: 2020/11/09

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

7039621 Dibromochloromethane 2020/11/05 94 60 - 140 105 60 - 130 <0.050 ug/g NC 50

7039621 Dichlorodifluoromethane (FREON 12) 2020/11/05 91 60 - 140 89 60 - 140 <0.050 ug/g NC 50

7039621 Ethylbenzene 2020/11/05 100 60 - 140 99 60 - 130 <0.020 ug/g NC 50

7039621 Ethylene Dibromide 2020/11/05 92 60 - 140 105 60 - 130 <0.050 ug/g NC 50

7039621 F1 (C6-C10) - BTEX 2020/11/05 <10 ug/g NC 30

7039621 F1 (C6-C10) 2020/11/05 105 60 - 140 97 80 - 120 <10 ug/g NC 30

7039621 Hexane 2020/11/05 105 60 - 140 99 60 - 130 <0.050 ug/g NC 50

7039621 Methyl Ethyl Ketone (2-Butanone) 2020/11/05 93 60 - 140 111 60 - 140 <0.50 ug/g NC 50

7039621 Methyl Isobutyl Ketone 2020/11/05 104 60 - 140 130 (2) 60 - 130 <0.50 ug/g NC 50

7039621 Methyl t-butyl ether (MTBE) 2020/11/05 91 60 - 140 100 60 - 130 <0.050 ug/g NC 50

7039621 Methylene Chloride(Dichloromethane) 2020/11/05 102 60 - 140 108 60 - 130 <0.050 ug/g NC 50

7039621 o-Xylene 2020/11/05 96 60 - 140 98 60 - 130 <0.020 ug/g NC 50

7039621 p+m-Xylene 2020/11/05 103 60 - 140 103 60 - 130 <0.020 ug/g NC 50

7039621 Styrene 2020/11/05 109 60 - 140 114 60 - 130 <0.050 ug/g NC 50

7039621 Tetrachloroethylene 2020/11/05 97 60 - 140 94 60 - 130 <0.050 ug/g NC 50

7039621 Toluene 2020/11/05 98 60 - 140 98 60 - 130 <0.020 ug/g NC 50

7039621 Total Xylenes 2020/11/05 <0.020 ug/g NC 50

7039621 trans-1,2-Dichloroethylene 2020/11/05 100 60 - 140 99 60 - 130 <0.050 ug/g NC 50

7039621 trans-1,3-Dichloropropene 2020/11/05 106 60 - 140 106 60 - 130 <0.040 ug/g NC 50

7039621 Trichloroethylene 2020/11/05 105 60 - 140 106 60 - 130 <0.050 ug/g NC 50

7039621 Trichlorofluoromethane (FREON 11) 2020/11/05 105 60 - 140 102 60 - 130 <0.050 ug/g NC 50

7039621 Vinyl Chloride 2020/11/05 101 60 - 140 98 60 - 130 <0.020 ug/g NC 50

7039962 WAD Cyanide (Free) 2020/11/06 97 75 - 125 96 80 - 120 <0.01 ug/g NC 35

7040057 Hot Water Ext. Boron (B) 2020/11/06 105 75 - 125 104 75 - 125 <0.050 ug/g 1.2 40

7040099 Acid Extractable Antimony (Sb) 2020/11/05 84 75 - 125 102 80 - 120 <0.20 ug/g NC 30

7040099 Acid Extractable Arsenic (As) 2020/11/05 103 75 - 125 103 80 - 120 <1.0 ug/g 14 30

7040099 Acid Extractable Barium (Ba) 2020/11/05 NC 75 - 125 100 80 - 120 <0.50 ug/g 7.6 30

7040099 Acid Extractable Beryllium (Be) 2020/11/05 107 75 - 125 101 80 - 120 <0.20 ug/g 5.8 30

7040099 Acid Extractable Boron (B) 2020/11/05 97 75 - 125 95 80 - 120 <5.0 ug/g 12 30

7040099 Acid Extractable Cadmium (Cd) 2020/11/05 104 75 - 125 100 80 - 120 <0.10 ug/g 9.5 30

7040099 Acid Extractable Chromium (Cr) 2020/11/05 NC 75 - 125 101 80 - 120 <1.0 ug/g 5.0 30
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GM BluePlan Engineering Limited
Client Project #: 216433-1

Sampler Initials: AE
Site Location: 549 BRUCE RD.28,  MILDMAY, ON

QUALITY ASSURANCE REPORT(CONT'D)BV Labs Job #: C0T1016
Report Date: 2020/11/09

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

7040099 Acid Extractable Cobalt (Co) 2020/11/05 98 75 - 125 102 80 - 120 <0.10 ug/g 6.4 30

7040099 Acid Extractable Copper (Cu) 2020/11/05 NC 75 - 125 101 80 - 120 <0.50 ug/g 4.5 30

7040099 Acid Extractable Lead (Pb) 2020/11/05 98 75 - 125 100 80 - 120 <1.0 ug/g 4.8 30

7040099 Acid Extractable Mercury (Hg) 2020/11/05 87 75 - 125 87 80 - 120 <0.050 ug/g NC 30

7040099 Acid Extractable Molybdenum (Mo) 2020/11/05 104 75 - 125 102 80 - 120 <0.50 ug/g 1.7 30

7040099 Acid Extractable Nickel (Ni) 2020/11/05 NC 75 - 125 102 80 - 120 <0.50 ug/g 8.9 30

7040099 Acid Extractable Selenium (Se) 2020/11/05 108 75 - 125 103 80 - 120 <0.50 ug/g NC 30

7040099 Acid Extractable Silver (Ag) 2020/11/05 103 75 - 125 100 80 - 120 <0.20 ug/g NC 30

7040099 Acid Extractable Thallium (Tl) 2020/11/05 100 75 - 125 99 80 - 120 <0.050 ug/g 1.2 30

7040099 Acid Extractable Uranium (U) 2020/11/05 102 75 - 125 100 80 - 120 <0.050 ug/g 0.90 30

7040099 Acid Extractable Vanadium (V) 2020/11/05 NC 75 - 125 102 80 - 120 <5.0 ug/g 3.2 30

7040099 Acid Extractable Zinc (Zn) 2020/11/05 NC 75 - 125 106 80 - 120 <5.0 ug/g 3.9 30

7042009 Conductivity 2020/11/06 102 90 - 110 <0.002 mS/cm 1.6 10

7042109 Available (CaCl2) pH 2020/11/06 100 97 - 103 0.0013 N/A

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) The matrix spike recovery was below the lower control limit. This may be due in part to the reducing environment of the sample. The sample was reanalyzed with the same results

(2) The recovery was above the upper control limit. This may represent a high bias in some results for this specific analyte. For results that were not detected (ND), this potential bias has no impact.
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BV Labs Job #: C0T1016
Report Date: 2020/11/09

GM BluePlan Engineering Limited
Client Project #: 216433-1

Site Location: 549 BRUCE RD.28,  MILDMAY, ON

Sampler Initials: AE

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Ewa Pranjic, M.Sc., C.Chem, Scientific Specialist

BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.
For Service Group specific validation please refer to the Validation Signature Page.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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www.paracellabs.com

1-800-749-1947

Ottawa, ON, K1G 4J8

300 - 2319 St. Laurent Blvd

Attn: Tim Galt

Ottawa, ON K1R 1A2

1 Raymond St, Suite 200

Geofirma Engineering Ltd.

Certificate of Analysis

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 2116057

Order Date: 12-Apr-2021 

    Report Date: 15-Apr-2021 

Client PO:  

Custody:    129513 

Project: 20-211

2116057-01 SS21-01

2116057-02 SS21-02

2116057-03 SS21-03

2116057-04 SS21-04

2116057-05 SS21-05

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for 

this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Approved By:
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Lab Supervisor

Mark Foto, M.Sc.



 Order #: 2116057

Project Description: 20-211

Certificate of Analysis

Client:

Report Date: 15-Apr-2021

Order Date: 12-Apr-2021 

Client PO:  

Geofirma Engineering Ltd.

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

CWS Tier 1 - P&T GC-FID 13-Apr-21 13-Apr-21PHC F1

CWS Tier 1 - GC-FID, extraction 12-Apr-21 13-Apr-21PHCs F2 to F4

EPA 8260 - P&T GC-MS 13-Apr-21 13-Apr-21REG 153: VOCs by P&T GC/MS

Gravimetric, calculation 12-Apr-21 12-Apr-21Solids,  %
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 Order #: 2116057

Project Description: 20-211

Certificate of Analysis

Client:

Report Date: 15-Apr-2021

Order Date: 12-Apr-2021 

Client PO:  

Geofirma Engineering Ltd.

Client ID: SS21-01 SS21-02 SS21-03 SS21-04

Sample Date: 08-Apr-21 14:2508-Apr-21 14:0008-Apr-21 13:4508-Apr-21 12:30

2116057-01 2116057-02 2116057-03 2116057-04Sample ID:

MDL/Units Soil Soil Soil Soil

Physical Characteristics

% Solids 95.389.392.690.10.1 % by Wt.

Volatiles

Acetone <0.50<0.50<0.50<0.500.50 ug/g dry

Benzene <0.02<0.02<0.02<0.020.02 ug/g dry

Bromodichloromethane <0.05<0.05<0.05<0.050.05 ug/g dry

Bromoform <0.05<0.05<0.05<0.050.05 ug/g dry

Bromomethane <0.05<0.05<0.05<0.050.05 ug/g dry

Carbon Tetrachloride <0.05<0.05<0.05<0.050.05 ug/g dry

Chlorobenzene <0.05<0.05<0.05<0.050.05 ug/g dry

Chloroform <0.05<0.05<0.05<0.050.05 ug/g dry

Dibromochloromethane <0.05<0.05<0.05<0.050.05 ug/g dry

Dichlorodifluoromethane <0.05<0.05<0.05<0.050.05 ug/g dry

1,2-Dichlorobenzene <0.05<0.05<0.05<0.050.05 ug/g dry

1,3-Dichlorobenzene <0.05<0.05<0.05<0.050.05 ug/g dry

1,4-Dichlorobenzene <0.05<0.05<0.05<0.050.05 ug/g dry

1,1-Dichloroethane <0.05<0.05<0.05<0.050.05 ug/g dry

1,2-Dichloroethane <0.05<0.05<0.05<0.050.05 ug/g dry

1,1-Dichloroethylene <0.05<0.05<0.05<0.050.05 ug/g dry

cis-1,2-Dichloroethylene <0.05<0.05<0.05<0.050.05 ug/g dry

trans-1,2-Dichloroethylene <0.05<0.05<0.05<0.050.05 ug/g dry

1,2-Dichloropropane <0.05<0.05<0.05<0.050.05 ug/g dry

cis-1,3-Dichloropropylene <0.05<0.05<0.05<0.050.05 ug/g dry

trans-1,3-Dichloropropylene <0.05<0.05<0.05<0.050.05 ug/g dry

1,3-Dichloropropene, total <0.05<0.05<0.05<0.050.05 ug/g dry

Ethylbenzene <0.05<0.05<0.05<0.050.05 ug/g dry

Ethylene dibromide (dibromoethane, 1,2-) <0.05<0.05<0.05<0.050.05 ug/g dry

Hexane <0.05<0.05<0.05<0.050.05 ug/g dry

Methyl Ethyl Ketone (2-Butanone) <0.50<0.50<0.50<0.500.50 ug/g dry

Methyl Isobutyl Ketone <0.50<0.50<0.50<0.500.50 ug/g dry

Methyl tert-butyl ether <0.05<0.05<0.05<0.050.05 ug/g dry

Methylene Chloride <0.05<0.05<0.05<0.050.05 ug/g dry

Styrene <0.05<0.05<0.05<0.050.05 ug/g dry

1,1,1,2-Tetrachloroethane <0.05<0.05<0.05<0.050.05 ug/g dry

1,1,2,2-Tetrachloroethane <0.05<0.05<0.05<0.050.05 ug/g dry

Tetrachloroethylene <0.05<0.05<0.05<0.050.05 ug/g dry
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 Order #: 2116057

Project Description: 20-211

Certificate of Analysis

Client:

Report Date: 15-Apr-2021

Order Date: 12-Apr-2021 

Client PO:  

Geofirma Engineering Ltd.

Client ID: SS21-01 SS21-02 SS21-03 SS21-04

Sample Date: 08-Apr-21 14:2508-Apr-21 14:0008-Apr-21 13:4508-Apr-21 12:30

2116057-01 2116057-02 2116057-03 2116057-04Sample ID:

MDL/Units Soil Soil Soil Soil

Toluene <0.05<0.05<0.05<0.050.05 ug/g dry

1,1,1-Trichloroethane <0.05<0.05<0.05<0.050.05 ug/g dry

1,1,2-Trichloroethane <0.05<0.05<0.05<0.050.05 ug/g dry

Trichloroethylene <0.05<0.05<0.05<0.050.05 ug/g dry

Trichlorofluoromethane <0.05<0.05<0.05<0.050.05 ug/g dry

Vinyl chloride <0.02<0.02<0.02<0.020.02 ug/g dry

m,p-Xylenes <0.05<0.05<0.05<0.050.05 ug/g dry

o-Xylene <0.05<0.05<0.05<0.050.05 ug/g dry

Xylenes, total <0.05<0.05<0.05<0.050.05 ug/g dry

4-Bromofluorobenzene Surrogate 125% 133% 134% 133%

Dibromofluoromethane Surrogate 97.1% 97.4% 98.4% 98.3%

Toluene-d8 Surrogate 126% 127% 128% 127%

Hydrocarbons

F1 PHCs (C6-C10) <7<7<7<77 ug/g dry

F2 PHCs (C10-C16) 7<4<4<44 ug/g dry

F3 PHCs (C16-C34) 52533310348 ug/g dry

F4 PHCs (C34-C50) 26731580196 ug/g dry

Page 4 of 10



 Order #: 2116057

Project Description: 20-211

Certificate of Analysis

Client:

Report Date: 15-Apr-2021

Order Date: 12-Apr-2021 

Client PO:  

Geofirma Engineering Ltd.

Client ID: SS21-05 - - -

Sample Date: ---08-Apr-21 15:10

2116057-05 - - -Sample ID:

MDL/Units Soil - - -

Physical Characteristics

% Solids ---95.00.1 % by Wt.

Volatiles

Acetone ---<0.500.50 ug/g dry

Benzene ---<0.020.02 ug/g dry

Bromodichloromethane ---<0.050.05 ug/g dry

Bromoform ---<0.050.05 ug/g dry

Bromomethane ---<0.050.05 ug/g dry

Carbon Tetrachloride ---<0.050.05 ug/g dry

Chlorobenzene ---<0.050.05 ug/g dry

Chloroform ---<0.050.05 ug/g dry

Dibromochloromethane ---<0.050.05 ug/g dry

Dichlorodifluoromethane ---<0.050.05 ug/g dry

1,2-Dichlorobenzene ---<0.050.05 ug/g dry

1,3-Dichlorobenzene ---<0.050.05 ug/g dry

1,4-Dichlorobenzene ---<0.050.05 ug/g dry

1,1-Dichloroethane ---<0.050.05 ug/g dry

1,2-Dichloroethane ---<0.050.05 ug/g dry

1,1-Dichloroethylene ---<0.050.05 ug/g dry

cis-1,2-Dichloroethylene ---<0.050.05 ug/g dry

trans-1,2-Dichloroethylene ---<0.050.05 ug/g dry

1,2-Dichloropropane ---<0.050.05 ug/g dry

cis-1,3-Dichloropropylene ---<0.050.05 ug/g dry

trans-1,3-Dichloropropylene ---<0.050.05 ug/g dry

1,3-Dichloropropene, total ---<0.050.05 ug/g dry

Ethylbenzene ---<0.050.05 ug/g dry

Ethylene dibromide (dibromoethane, 1,2-) ---<0.050.05 ug/g dry

Hexane ---<0.050.05 ug/g dry

Methyl Ethyl Ketone (2-Butanone) ---<0.500.50 ug/g dry

Methyl Isobutyl Ketone ---<0.500.50 ug/g dry

Methyl tert-butyl ether ---<0.050.05 ug/g dry

Methylene Chloride ---<0.050.05 ug/g dry

Styrene ---<0.050.05 ug/g dry

1,1,1,2-Tetrachloroethane ---<0.050.05 ug/g dry

1,1,2,2-Tetrachloroethane ---<0.050.05 ug/g dry
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 Order #: 2116057

Project Description: 20-211

Certificate of Analysis

Client:

Report Date: 15-Apr-2021

Order Date: 12-Apr-2021 

Client PO:  

Geofirma Engineering Ltd.

Client ID: SS21-05 - - -

Sample Date: ---08-Apr-21 15:10

2116057-05 - - -Sample ID:

MDL/Units Soil - - -

Tetrachloroethylene ---<0.050.05 ug/g dry

Toluene ---<0.050.05 ug/g dry

1,1,1-Trichloroethane ---<0.050.05 ug/g dry

1,1,2-Trichloroethane ---<0.050.05 ug/g dry

Trichloroethylene ---<0.050.05 ug/g dry

Trichlorofluoromethane ---<0.050.05 ug/g dry

Vinyl chloride ---<0.020.02 ug/g dry

m,p-Xylenes ---<0.050.05 ug/g dry

o-Xylene ---<0.050.05 ug/g dry

Xylenes, total ---<0.050.05 ug/g dry

4-Bromofluorobenzene Surrogate ---134%

Dibromofluoromethane Surrogate ---97.5%

Toluene-d8 Surrogate ---127%

Hydrocarbons

F1 PHCs (C6-C10) ---<77 ug/g dry

F2 PHCs (C10-C16) ---<44 ug/g dry

F3 PHCs (C16-C34) ---158 ug/g dry

F4 PHCs (C34-C50) ---86 ug/g dry
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 Order #: 2116057

Project Description: 20-211

Certificate of Analysis

Client:

Report Date: 15-Apr-2021

Order Date: 12-Apr-2021 

Client PO:  

Geofirma Engineering Ltd.

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Hydrocarbons

F1 PHCs (C6-C10) ND 7 ug/g 

F2 PHCs (C10-C16) ND 4 ug/g 

F3 PHCs (C16-C34) ND 8 ug/g 

F4 PHCs (C34-C50) ND 6 ug/g 

Volatiles

Acetone ND 0.50 ug/g 

Benzene ND 0.02 ug/g 

Bromodichloromethane ND 0.05 ug/g 

Bromoform ND 0.05 ug/g 

Bromomethane ND 0.05 ug/g 

Carbon Tetrachloride ND 0.05 ug/g 

Chlorobenzene ND 0.05 ug/g 

Chloroform ND 0.05 ug/g 

Dibromochloromethane ND 0.05 ug/g 

Dichlorodifluoromethane ND 0.05 ug/g 

1,2-Dichlorobenzene ND 0.05 ug/g 

1,3-Dichlorobenzene ND 0.05 ug/g 

1,4-Dichlorobenzene ND 0.05 ug/g 

1,1-Dichloroethane ND 0.05 ug/g 

1,2-Dichloroethane ND 0.05 ug/g 

1,1-Dichloroethylene ND 0.05 ug/g 

cis-1,2-Dichloroethylene ND 0.05 ug/g 

trans-1,2-Dichloroethylene ND 0.05 ug/g 

1,2-Dichloropropane ND 0.05 ug/g 

cis-1,3-Dichloropropylene ND 0.05 ug/g 

trans-1,3-Dichloropropylene ND 0.05 ug/g 

1,3-Dichloropropene, total ND 0.05 ug/g 

Ethylbenzene ND 0.05 ug/g 

Ethylene dibromide (dibromoethane, 1,2-) ND 0.05 ug/g 

Hexane ND 0.05 ug/g 

Methyl Ethyl Ketone (2-Butanone) ND 0.50 ug/g 

Methyl Isobutyl Ketone ND 0.50 ug/g 

Methyl tert-butyl ether ND 0.05 ug/g 

Methylene Chloride ND 0.05 ug/g 

Styrene ND 0.05 ug/g 

1,1,1,2-Tetrachloroethane ND 0.05 ug/g 

1,1,2,2-Tetrachloroethane ND 0.05 ug/g 

Tetrachloroethylene ND 0.05 ug/g 

Toluene ND 0.05 ug/g 

1,1,1-Trichloroethane ND 0.05 ug/g 

1,1,2-Trichloroethane ND 0.05 ug/g 

Trichloroethylene ND 0.05 ug/g 

Trichlorofluoromethane ND 0.05 ug/g 

Vinyl chloride ND 0.02 ug/g 

m,p-Xylenes ND 0.05 ug/g 

o-Xylene ND 0.05 ug/g 

Xylenes, total ND 0.05 ug/g 

Surrogate: 4-Bromofluorobenzene 8.99 112 50-140ug/g 

Surrogate: Dibromofluoromethane 7.75 96.8 50-140ug/g 

Surrogate: Toluene-d8 10.4 130 50-140ug/g 
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 Order #: 2116057

Project Description: 20-211

Certificate of Analysis

Client:

Report Date: 15-Apr-2021

Order Date: 12-Apr-2021 

Client PO:  

Geofirma Engineering Ltd.

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Hydrocarbons

F1 PHCs (C6-C10) ND 7 ug/g dry ND 40NC

F2 PHCs (C10-C16) ND 4 ug/g dry ND 30NC

F3 PHCs (C16-C34) 26 8 ug/g dry 34 3026.1

F4 PHCs (C34-C50) 16 6 ug/g dry 19 3015.6

Physical Characteristics

% Solids 60.6 0.1 % by Wt. 66.5 259.4

Volatiles

Acetone ND 0.50 ug/g dry ND 50NC

Benzene ND 0.02 ug/g dry ND 50NC

Bromodichloromethane ND 0.05 ug/g dry ND 50NC

Bromoform ND 0.05 ug/g dry ND 50NC

Bromomethane ND 0.05 ug/g dry ND 50NC

Carbon Tetrachloride ND 0.05 ug/g dry ND 50NC

Chlorobenzene ND 0.05 ug/g dry ND 50NC

Chloroform ND 0.05 ug/g dry ND 50NC

Dibromochloromethane ND 0.05 ug/g dry ND 50NC

Dichlorodifluoromethane ND 0.05 ug/g dry ND 50NC

1,2-Dichlorobenzene ND 0.05 ug/g dry ND 50NC

1,3-Dichlorobenzene ND 0.05 ug/g dry ND 50NC

1,4-Dichlorobenzene ND 0.05 ug/g dry ND 50NC

1,1-Dichloroethane ND 0.05 ug/g dry ND 50NC

1,2-Dichloroethane ND 0.05 ug/g dry ND 50NC

1,1-Dichloroethylene ND 0.05 ug/g dry ND 50NC

cis-1,2-Dichloroethylene ND 0.05 ug/g dry ND 50NC

trans-1,2-Dichloroethylene ND 0.05 ug/g dry ND 50NC

1,2-Dichloropropane ND 0.05 ug/g dry ND 50NC

cis-1,3-Dichloropropylene ND 0.05 ug/g dry ND 50NC

trans-1,3-Dichloropropylene ND 0.05 ug/g dry ND 50NC

Ethylbenzene ND 0.05 ug/g dry ND 50NC

Ethylene dibromide (dibromoethane, 1,2-) ND 0.05 ug/g dry ND 50NC

Hexane ND 0.05 ug/g dry ND 50NC

Methyl Ethyl Ketone (2-Butanone) ND 0.50 ug/g dry ND 50NC

Methyl Isobutyl Ketone ND 0.50 ug/g dry ND 50NC

Methyl tert-butyl ether ND 0.05 ug/g dry ND 50NC

Methylene Chloride ND 0.05 ug/g dry ND 50NC

Styrene ND 0.05 ug/g dry ND 50NC

1,1,1,2-Tetrachloroethane ND 0.05 ug/g dry ND 50NC

1,1,2,2-Tetrachloroethane ND 0.05 ug/g dry ND 50NC

Tetrachloroethylene ND 0.05 ug/g dry ND 50NC

Toluene ND 0.05 ug/g dry ND 50NC

1,1,1-Trichloroethane ND 0.05 ug/g dry ND 50NC

1,1,2-Trichloroethane ND 0.05 ug/g dry ND 50NC

Trichloroethylene ND 0.05 ug/g dry ND 50NC

Trichlorofluoromethane ND 0.05 ug/g dry ND 50NC

Vinyl chloride ND 0.02 ug/g dry ND 50NC

m,p-Xylenes ND 0.05 ug/g dry ND 50NC

o-Xylene ND 0.05 ug/g dry ND 50NC

Surrogate: 4-Bromofluorobenzene 12.2 ug/g dry 137 50-140

Surrogate: Dibromofluoromethane 8.74 ug/g dry 98.3 50-140

Surrogate: Toluene-d8 11.3 ug/g dry 128 50-140
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 Order #: 2116057

Project Description: 20-211

Certificate of Analysis

Client:

Report Date: 15-Apr-2021

Order Date: 12-Apr-2021 

Client PO:  

Geofirma Engineering Ltd.

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units
Source

Result
%REC

%REC

Limit
RPD

RPD

Limit Notes 

Hydrocarbons

F1 PHCs (C6-C10) 160 ND 80.0 80-120ug/g7

F2 PHCs (C10-C16) 82 ND 92.1 60-140ug/g4

F3 PHCs (C16-C34) 280 34 113 60-140ug/g8

F4 PHCs (C34-C50) 180 19 117 60-140ug/g6

Volatiles

Acetone 6.34 ND 63.4 50-140ug/g0.50

Benzene 3.03 ND 75.7 60-130ug/g0.02

Bromodichloromethane 2.82 ND 70.5 60-130ug/g0.05

Bromoform 2.73 ND 68.1 60-130ug/g0.05

Bromomethane 4.87 ND 122 50-140ug/g0.05

Carbon Tetrachloride 3.01 ND 75.3 60-130ug/g0.05

Chlorobenzene 3.38 ND 84.4 60-130ug/g0.05

Chloroform 2.97 ND 74.2 60-130ug/g0.05

Dibromochloromethane 3.11 ND 77.7 60-130ug/g0.05

Dichlorodifluoromethane 3.59 ND 89.7 50-140ug/g0.05

1,2-Dichlorobenzene 2.84 ND 70.9 60-130ug/g0.05

1,3-Dichlorobenzene 3.33 ND 83.2 60-130ug/g0.05

1,4-Dichlorobenzene 3.31 ND 82.9 60-130ug/g0.05

1,1-Dichloroethane 3.19 ND 79.8 60-130ug/g0.05

1,2-Dichloroethane 3.01 ND 75.4 60-130ug/g0.05

1,1-Dichloroethylene 2.95 ND 73.8 60-130ug/g0.05

cis-1,2-Dichloroethylene 2.95 ND 73.7 60-130ug/g0.05

trans-1,2-Dichloroethylene 3.08 ND 77.1 60-130ug/g0.05

1,2-Dichloropropane 2.99 ND 74.8 60-130ug/g0.05

cis-1,3-Dichloropropylene 2.68 ND 66.9 60-130ug/g0.05

trans-1,3-Dichloropropylene 2.52 ND 62.9 60-130ug/g0.05

Ethylbenzene 3.55 ND 88.8 60-130ug/g0.05

Ethylene dibromide (dibromoethane, 1,2-) 2.80 ND 70.0 60-130ug/g0.05

Hexane 3.52 ND 87.9 60-130ug/g0.05

Methyl Ethyl Ketone (2-Butanone) 11.3 ND 113 50-140ug/g0.50

Methyl tert-butyl ether 6.58 ND 65.8 50-140ug/g0.05

Methylene Chloride 2.90 ND 72.5 60-130ug/g0.05

Styrene 3.23 ND 80.9 60-130ug/g0.05

1,1,1,2-Tetrachloroethane 3.58 ND 89.5 60-130ug/g0.05

1,1,2,2-Tetrachloroethane 2.54 ND 63.4 60-130ug/g0.05

Tetrachloroethylene 3.51 ND 87.7 60-130ug/g0.05

Toluene 3.78 ND 94.4 60-130ug/g0.05

1,1,1-Trichloroethane 2.85 ND 71.4 60-130ug/g0.05

1,1,2-Trichloroethane 2.45 ND 61.2 60-130ug/g0.05

Trichloroethylene 3.02 ND 75.5 60-130ug/g0.05

Trichlorofluoromethane 3.06 ND 76.4 50-140ug/g0.05

Vinyl chloride 3.88 ND 97.1 50-140ug/g0.02

m,p-Xylenes 7.04 ND 88.0 60-130ug/g0.05

o-Xylene 3.48 ND 87.1 60-130ug/g0.05

Surrogate: 4-Bromofluorobenzene 9.67 121 50-140ug/g

Surrogate: Dibromofluoromethane 7.59 94.9 50-140ug/g

Surrogate: Toluene-d8 9.23 115 50-140ug/g
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 Order #: 2116057

Project Description: 20-211

Certificate of Analysis

Client:

Report Date: 15-Apr-2021

Order Date: 12-Apr-2021 

Client PO:  

Geofirma Engineering Ltd.

Qualifer Notes:

None

Sample Data Revisions

None

Work Order Revisions / Comments:

None

Other Report Notes:

MDL: Method Detection Limit

n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples

%REC: Percent recovery.

RPD: Relative percent difference.

ND: Not Detected

NC: Not Calculated

Soil results are reported on a dry weight basis when the units are denoted with 'dry'.

Where %Solids is reported, moisture loss includes the loss of volatile hydrocarbons.

CCME PHC additional information:  

- The method for the analysis of PHCs complies with the Reference Method for the CWS PHC and is validated for use in the 

laboratory.  All prescribed quality criteria identified in the method has been met.

- F1 range corrected for BTEX.
- F2 to F3 ranges corrected for appropriate PAHs where available.

- In the case where F4 and F4G are both reported, the greater of the two results is to be used for comparison to CWS PHC criteria.

- The gravimetric heavy hydrocarbons (F4G) are not to be added to C6 to C50 hydrocarbons. 

- When reported, data for F4G has been processed using a silica gel cleanup.

Page 10 of 10





www.paracellabs.com

1-800-749-1947

Ottawa, ON, K1G 4J8

300 - 2319 St. Laurent Blvd

Attn: Chris Morgan

Ottawa, ON K1R 1A2

1 Raymond St.,Suite 200

Geofirma Engineering Ltd.

Certificate of Analysis

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 2118046

Order Date: 26-Apr-2021 

    Report Date: 29-Apr-2021 

Client PO: 20211 

Custody:     

Project: 20-211

2118046-01 SS21-1

2118046-02 SS21-2

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for 

this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Approved By:

Page 1 of 7

Lab Supervisor

Mark Foto, M.Sc.



 Order #: 2118046

Project Description: 20-211

Certificate of Analysis

Client:

Report Date: 29-Apr-2021

Order Date: 26-Apr-2021 

Client PO:  20211

Geofirma Engineering Ltd.

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

EPA 8260 - P&T GC-MS 27-Apr-21 28-Apr-21BTEX by P&T GC-MS

CWS Tier 1 - P&T GC-FID 27-Apr-21 28-Apr-21PHC F1

CWS Tier 1 - GC-FID, extraction 24-Apr-21 27-Apr-21PHCs F2 to F4

EPA 6020 - Digestion - ICP-MS 28-Apr-21 28-Apr-21REG 153: Metals by ICP/MS, soil

Gravimetric, calculation 28-Apr-21 28-Apr-21Solids,  %
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 Order #: 2118046

Project Description: 20-211

Certificate of Analysis

Client:

Report Date: 29-Apr-2021

Order Date: 26-Apr-2021 

Client PO:  20211

Geofirma Engineering Ltd.

Client ID: SS21-1 SS21-2 - -

Sample Date: --22-Apr-21 14:4514-Apr-21 08:45

2118046-01 2118046-02 - -Sample ID:

MDL/Units Soil Soil - -

Physical Characteristics

% Solids --88.994.00.1 % by Wt.

Metals

Antimony ---<1.01.0 ug/g dry

Arsenic ---1.71.0 ug/g dry

Barium ---9.41.0 ug/g dry

Beryllium ---<0.50.5 ug/g dry

Boron ---7.45.0 ug/g dry

Cadmium ---<0.50.5 ug/g dry

Chromium ---7.15.0 ug/g dry

Cobalt ---1.81.0 ug/g dry

Copper ---<5.05.0 ug/g dry

Lead ---1.91.0 ug/g dry

Molybdenum ---<1.01.0 ug/g dry

Nickel ---<5.05.0 ug/g dry

Selenium ---<1.01.0 ug/g dry

Silver ---<0.30.3 ug/g dry

Thallium ---<1.01.0 ug/g dry

Uranium ---<1.01.0 ug/g dry

Vanadium ---10.910.0 ug/g dry

Zinc ---<20.020.0 ug/g dry

Volatiles

Benzene --<0.02-0.02 ug/g dry

Ethylbenzene --<0.05-0.05 ug/g dry

Toluene --<0.05-0.05 ug/g dry

m,p-Xylenes --<0.05-0.05 ug/g dry

o-Xylene --<0.05-0.05 ug/g dry

Xylenes, total --<0.05-0.05 ug/g dry

Toluene-d8 Surrogate - 117% - -

Hydrocarbons

F1 PHCs (C6-C10) --<7-7 ug/g dry

F2 PHCs (C10-C16) --<4-4 ug/g dry

F3 PHCs (C16-C34) --223-8 ug/g dry

F4 PHCs (C34-C50) --126-6 ug/g dry
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 Order #: 2118046

Project Description: 20-211

Certificate of Analysis

Client:

Report Date: 29-Apr-2021

Order Date: 26-Apr-2021 

Client PO:  20211

Geofirma Engineering Ltd.

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Hydrocarbons

F1 PHCs (C6-C10) ND 7 ug/g 

F2 PHCs (C10-C16) ND 4 ug/g 

F3 PHCs (C16-C34) ND 8 ug/g 

F4 PHCs (C34-C50) ND 6 ug/g 

Metals

Antimony ND 1.0 ug/g 

Arsenic ND 1.0 ug/g 

Barium ND 1.0 ug/g 

Beryllium ND 0.5 ug/g 

Boron ND 5.0 ug/g 

Cadmium ND 0.5 ug/g 

Chromium ND 5.0 ug/g 

Cobalt ND 1.0 ug/g 

Copper ND 5.0 ug/g 

Lead ND 1.0 ug/g 

Molybdenum ND 1.0 ug/g 

Nickel ND 5.0 ug/g 

Selenium ND 1.0 ug/g 

Silver ND 0.3 ug/g 

Thallium ND 1.0 ug/g 

Uranium ND 1.0 ug/g 

Vanadium ND 10.0 ug/g 

Zinc ND 20.0 ug/g 

Volatiles

Benzene ND 0.02 ug/g 

Ethylbenzene ND 0.05 ug/g 

Toluene ND 0.05 ug/g 

m,p-Xylenes ND 0.05 ug/g 

o-Xylene ND 0.05 ug/g 

Xylenes, total ND 0.05 ug/g 

Surrogate: Toluene-d8 9.45 118 50-140ug/g 
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 Order #: 2118046

Project Description: 20-211

Certificate of Analysis

Client:

Report Date: 29-Apr-2021

Order Date: 26-Apr-2021 

Client PO:  20211

Geofirma Engineering Ltd.

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Hydrocarbons

F1 PHCs (C6-C10) ND 7 ug/g dry ND 40NC

F2 PHCs (C10-C16) ND 4 ug/g dry 5 30NC

F3 PHCs (C16-C34) 17 8 ug/g dry 28 30NC

F4 PHCs (C34-C50) 18 6 ug/g dry 23 3024.4

Metals

Antimony 1.4 1.0 ug/g dry ND 30NC

Arsenic 4.7 1.0 ug/g dry 4.5 305.3

Barium 10.2 1.0 ug/g dry 10.4 301.8

Beryllium ND 0.5 ug/g dry ND 30NC

Boron ND 5.0 ug/g dry ND 30NC

Cadmium ND 0.5 ug/g dry ND 30NC

Chromium 7.4 5.0 ug/g dry 7.4 300.5

Cobalt 3.3 1.0 ug/g dry 3.2 305.0

Copper 9.4 5.0 ug/g dry 9.5 301.6

Lead 4.8 1.0 ug/g dry 4.2 3013.4

Molybdenum 2.1 1.0 ug/g dry 1.5 30NC

Nickel 9.5 5.0 ug/g dry 9.2 303.0

Selenium ND 1.0 ug/g dry ND 30NC

Silver ND 0.3 ug/g dry ND 30NC

Thallium ND 1.0 ug/g dry ND 30NC

Uranium ND 1.0 ug/g dry ND 30NC

Vanadium 16.0 10.0 ug/g dry 17.6 309.4

Zinc 44.7 20.0 ug/g dry 37.9 3016.5

Physical Characteristics

% Solids 96.5 0.1 % by Wt. 96.0 250.5

Volatiles

Benzene 0.032 0.02 ug/g dry 0.033 501.5

Ethylbenzene ND 0.05 ug/g dry ND 50NC

Toluene ND 0.05 ug/g dry ND 50NC

m,p-Xylenes 0.130 0.05 ug/g dry 0.165 5023.5

o-Xylene ND 0.05 ug/g dry ND 50NC

Surrogate: Toluene-d8 9.72 ug/g dry 116 50-140
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 Order #: 2118046

Project Description: 20-211

Certificate of Analysis

Client:

Report Date: 29-Apr-2021

Order Date: 26-Apr-2021 

Client PO:  20211

Geofirma Engineering Ltd.

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units
Source

Result
%REC

%REC

Limit
RPD

RPD

Limit Notes 

Hydrocarbons

F1 PHCs (C6-C10) 195 ND 97.6 80-120ug/g7

F2 PHCs (C10-C16) 89 5 100 60-140ug/g4

F3 PHCs (C16-C34) 251 28 109 60-140ug/g8

F4 PHCs (C34-C50) 170 23 112 60-140ug/g6

Metals

Antimony 46.4 ND 92.6 70-130ug/g 1.0

Arsenic 50.3 1.8 97.1 70-130ug/g 1.0

Barium 52.4 4.2 96.5 70-130ug/g 1.0

Beryllium 47.8 ND 95.5 70-130ug/g 0.5

Boron 46.3 ND 89.3 70-130ug/g 5.0

Cadmium 46.5 ND 92.8 70-130ug/g 0.5

Chromium 52.1 ND 98.3 70-130ug/g 5.0

Cobalt 49.9 1.3 97.2 70-130ug/g 1.0

Copper 50.4 ND 93.3 70-130ug/g 5.0

Lead 46.8 1.7 90.2 70-130ug/g 1.0

Molybdenum 48.3 ND 95.5 70-130ug/g 1.0

Nickel 50.7 ND 94.0 70-130ug/g 5.0

Selenium 45.7 ND 91.2 70-130ug/g 1.0

Silver 36.0 ND 72.0 70-130ug/g 0.3

Thallium 46.4 ND 92.7 70-130ug/g 1.0

Uranium 50.1 ND 99.6 70-130ug/g 1.0

Vanadium 55.9 ND 97.7 70-130ug/g 10.0

Zinc 61.9 ND 93.4 70-130ug/g 20.0

Volatiles

Benzene 4.71 ND 118 60-130ug/g0.02

Ethylbenzene 4.40 ND 110 60-130ug/g0.05

Toluene 4.85 ND 121 60-130ug/g0.05

m,p-Xylenes 9.37 ND 117 60-130ug/g0.05

o-Xylene 4.42 ND 110 60-130ug/g0.05

Surrogate: Toluene-d8 8.12 102 50-140ug/g
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 Order #: 2118046

Project Description: 20-211

Certificate of Analysis

Client:

Report Date: 29-Apr-2021

Order Date: 26-Apr-2021 

Client PO:  20211

Geofirma Engineering Ltd.

Qualifer Notes:

 QC Qualifers :

Sample Data Revisions

None

Work Order Revisions / Comments:

None

Other Report Notes:

MDL: Method Detection Limit

n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples

%REC: Percent recovery.

RPD: Relative percent difference.

ND: Not Detected

NC: Not Calculated

Soil results are reported on a dry weight basis when the units are denoted with 'dry'.

Where %Solids is reported, moisture loss includes the loss of volatile hydrocarbons.

CCME PHC additional information:  

- The method for the analysis of PHCs complies with the Reference Method for the CWS PHC and is validated for use in the 

laboratory.  All prescribed quality criteria identified in the method has been met.

- F1 range corrected for BTEX.
- F2 to F3 ranges corrected for appropriate PAHs where available.

- In the case where F4 and F4G are both reported, the greater of the two results is to be used for comparison to CWS PHC criteria.

- The gravimetric heavy hydrocarbons (F4G) are not to be added to C6 to C50 hydrocarbons. 

- When reported, data for F4G has been processed using a silica gel cleanup.
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