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Executive Summary

This report summarizes the results of vibration monitoring carried out for the North Kent 1 project (NK1) completed
as part of Section H1 of the Renewable Energy Approval (REA) document issued by the Ontario Ministry of the
Environment and Climate Change (MOECC). The construction vibration monitoring program documented in this
report was based on the results of a test pile driving and vibration monitoring program (Phase 1) completed in
accordance with a work plan prepared by Golder Associates Ltd. (Golder) dated March 3, 2017, subsequently
approved by MOECC on March 6, 2017. A report summarizing the test pile driving and vibration monitoring
program results was finalized and issued on June 16, 2017. Subsequent vibration monitoring field work for the full
construction phase of this project (Phase 2) was carried out in accordance with a vibration monitoring program
prepared by Golder dated June 2, 2017 and subsequently approved by MOECC and issued by Golder on June 9,
2017.

The intent of the work was to evaluate the surface and subsurface magnitudes, propagation and attenuation
characteristics of ground vibrations associated with driving of piles for the foundations of 34 wind turbines. This
report focuses on:

m peak vibration amplitudes near the pile driving source;

m patterns of vibration attenuation in soil and rock as compared to published methods of vibration attenuation
prediction or analysis;

m  magnitudes of vibrations at distant domestic water wells; and
m comparison of the site-specific data to published and regulatory vibration monitoring thresholds.

Vibrations of various magnitudes emanating from multiple sources were detected by monitoring instruments at the
turbine construction sites and at nearby domestic water wells.

For this project, a total of 625 steel pipe piles were driven into the ground to support the wind turbine foundations.
This total number of piles included 13 that were driven to replace others that were damaged or otherwise judged
unsuitable. During pile driving, some of the piles were hammered again after they had achieved their design
resistance criteria. These “restrike” events were used as a means to test pile resistance after a period of time.
Dynamic testing events were also carried out on a number of piles. Well monitoring data for periods of time during
which piles were not being driven were also analyzed to evaluate background conditions, specific vibration sources
other than pile driving, and vibrations induced by operating well pumps.

The resulting data has permitted an evaluation of distance-vibration attenuation behaviour for this project. The
data demonstrate that the character of vibrations at monitored water wells, as measured by the sensitive
instrumentation, were not of concern as compared to those induced by common day-to-day activities. As compared
to typical vibration magnitudes associated with other causes or published acceptable vibration thresholds for
different activities and conditions, and as compared to background day-to-day activities near the well locations,
vibrations at the residential well locations were below regulatory thresholds for human perception and other
published thresholds related to residential uses. Where turbine construction was sufficiently close that pile-induced
vibrations could be discerned within the well monitoring data, the vibration magnitudes were significantly less than
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vibrations induced by nearby road traffic and the water well pumps, sometimes being smaller by a factor of 10 to
100. It is our opinion that the pile driving did not expose any of the monitored groundwater wells to vibrations in
excess of those that the wells commonly experience otherwise. Further, given the distance and vibration
magnitude attenuation patterns confirmed by the measurement data, it is our opinion that vibrations induced by
pile driving were of magnitudes that would have been of no consequence at other wells in the project area.
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1.0 INTRODUCTION

This report summarizes the results of vibration monitoring carried out for the North Kent 1 project (NK1) completed
as part of Section H1 of the Renewable Energy Approval (REA) document issued by the Ontario Ministry of the
Environment and Climate Change (MOECC). The construction vibration monitoring program documented in this
report was based on the results of a test pile driving and vibration monitoring program (Phase 1) completed in
accordance with a work plan prepared by Golder Associates Ltd. (Golder) dated March 3, 2017, subsequently
approved by MOECC on March 6, 2017. A report summarizing the test pile driving and vibration monitoring
program results was finalized and issued on June 16, 2017 and, except where relevant data is presented, is not
discussed further within this report. Vibration monitoring field work for the construction phase of this project (Phase
2) was carried out in accordance with a vibration monitoring program prepared by Golder dated June 2, 2017 and
subsequently approved by MOECC and issued by Golder in June 9, 2017.

The intent of the work was to evaluate the surface and subsurface magnitudes, propagation and attenuation
characteristics of ground vibrations associated with driving of piles for the foundations of 34 wind turbines. This
report focuses on:

m measured vibration amplitudes on the turbine construction sites, near the pile driving source;

m vibrations amplitudes at the ground surface and in the subsurface soil and rock at known distances from the
pile driving sources;

m magnitudes of vibrations at domestic water wells;

m patterns of vibration attenuation in soil and rock as compared to published methods of vibration attenuation
prediction or analysis; and

m a comparison of these vibrations to regulatory and published thresholds.

This report summarizes:

m adescription of the sources of vibrations;

m the subsurface conditions at the NK1 turbine sites;

m vibration monitoring systems and locations;

m field activity observations at the turbine and water well sites during pile driving;

m asummary of the vibration monitoring data gathered during pile driving and at other key times; and
m interpretations of the data.

Where applicable, this report also references “Information to be Submitted for Approval of Stationary Sources of
Sound (NPC-233)” and the two relevant references cited in NPC-233 “Procedures (NPC-103)” and “Impulse
Vibration in Residential Buildings, (NPC-207)” as published by MOECC. The MOECC NPC-233, NPC-103 and
NPC-207 documents have been referenced for guidance related to background information and data provided in
vibration monitoring reports and the thresholds for human perception of vibrations as a means for comparison
purposes.
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This report should be read in conjunction with the attached document “Important Information and Limitations of
This Report”, which comprises an integral component hereof. The reader’s attention is specifically drawn to this
material, as it is essential for proper use and interpretation of the information presented and discussed herein.

20 PROJECT SUMMARY

A total of 34 turbine foundations have been constructed as part of the NK1 project. These turbine foundations have
been constructed within a rural farming area generally between Wallaceburg and Chatham, Ontario, bound by
Bear Line on the west, Centre Side Road on the east, Oldfield Line on the north and Darrell Line and Pine Line on
the south. The project area is illustrated on Figure 1. In general, the topography surrounding the turbine sites is
relatively flat, with a topographic relief generally less than about 2 m. Buildings in the vicinity, considered potential
receptors under NPC-233, consist of rural residences and farm buildings, typical of southwestern Ontario. In
general, the nearest residences are more than 550 m from the turbine sites; however, this report does not provide
specific off-set distances to all potential residential structures. For the purposes of monitoring, the turbines were
grouped into geographic clusters within which vibration monitoring was to be undertaken at two domestic water
wells. These turbine clusters and the associated water wells are also illustrated on Figure 1 and listed in Table 1,
below. Figures T3 through T73 (provided after Figures 1 through 5, following the report text) illustrate individual
turbine sites and the associated domestic water wells where vibration monitoring was completed. These figures
have been numbered to reflect the turbine identification number.

Table 1: Summary of Turbine and Water Well Clusters
Turbine Well Well

Turbine Cluster 1
T12
T35 5 (9559 Pioneer Line) 6 (24123 Prince Albert Road)
T36
Turbine Cluster 2
T6
T7
T31
T38
Turbine Cluster 3
T28
T30 9 (9557 Countryview Line) 10 (9709 Cedar Hedge Line)
T32

7 (25117 Prince Albert Road) 8 (9241 Countryview Line)
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Turbine

Well

Well

Turbine Cluster 4

T3

T4

T20

T21

T43

T45

T46

11 (9596 Union Line)

12 (9468 Union Line)

Turbine Cluster 5

T5

T33

T34

T52

3 (8522 Bush line)

4 (26347 St Clair Road)

Turbine Cluster 6

T14

T15

T19

T23

T26

T27

T44

T49

T51

13 (8771 Union Line)

14 (8904 Union Line)

Turbine Cluster 7

T39

T41

T42

T73

1A (25226 Baldoon Road)

A (25321 St. Clair Road)

2.1 Subsurface Conditions

Subsurface conditions at each turbine site were explored, tested and summarized by AMEC (2016). In general,
the subsurface conditions consist of:

m Topsoil is commonly encountered near the surface and, in many areas, represents tilled and worked

farmlands.

m In some areas, below the topsoil, deposits of sand and silt exist ranging in total thickness between nil and
8.2 m with an average thickness of 1.7 m, based on the boreholes completed for this project (AMEC 2016).

December 2017

Report No. 1668031-2000-R02

0

y Golder
Associates



NK1 - VIBRATION MONITORING REPORT NO. 2

m Below the sand and silt, where present, the majority of the soils consist of a regionally extensive deposit of
very soft to firm silty clay, ranging in thickness at the planned turbine sites from about 10 to 20 m with an
average thickness of 13.2 m (AMEC 2016).

m At various turbine sites, sand and gravel soils with varying proportions of silt and clay, either representing
ice-contact outwash or basal glacial till soils, were commonly found between the overlying thick silty clay
deposits and the underlying bedrock. These soils represent the local aquifer and are as much as 10.4 m
thick with an average thickness of about 2.2 m (AMEC 2016).

m Fine-grained shale bedrock of the Kettle Point Formation was encountered beneath the glacial till at all turbine
sites in boreholes completed by AMEC (2016), during pile driving and during foundation anchor drilling.

m Natural gases were encountered during pile driving and drilling at turbine sites T7, T36, T73 and T44, during
exploratory drilling at turbine sites T11, T16, T20, T27, T38, T41, T72 and T73 as noted in the AMEC (2016)
report and was observed by Golder discharging from the outside tap at Well 11. Natural gas was also
identified during drilling of domestic water wells as noted in MOECC water well records for or near Wells 5,
7,8and 12.

2.2 Foundation Design

Since the shallow ground conditions are not suitable to support the turbines on spread foundations, deep
foundations were required. Each of the turbines will be supported by a circular mass concrete foundation and steel
pipe piles driven into the ground to the top of bedrock. An approximately 2.7 m deep excavation, as measured
from the surrounding ground surface, was completed prior to pile driving (see cover photograph) to bury the mass
concrete foundation and utilize the overlying re-compacted soil as part of the resistance to uplift and overturning
forces on the foundation. The initial foundation design planned to consist of as many as 24 to 26 driven steel pipe
piles per turbine.

Two of the turbine sites, numbers T42 and T5, were selected for installation of a single foundation test pile at each
site to refine the design of turbine foundations for the NK1 project. Work at the T42 test pile site was completed
first and included driving and partially extracting a single pile along with a surface, subsurface and domestic water
well vibration monitoring program (as discussed in the June, 2017 Golder report). The general location, site layout
and subsurface instrumentation for the Turbine T42 area are illustrated on Figures T42 and T42A. Work at the T5
test pile site included driving and partially extracting a single test pile along with surface and domestic water well
vibration monitoring at the locations illustrated on Figure T5. Test pile driving was undertaken between March 29
and 31, 2017 at the T42 site and on May 3 and 4, 2017 at the T5 site. The test pile program consisted of driving
one pile from the ground surface at each of sites T42 and T5 where the pile was driven to the depth of pile refusal
to penetration to measure resistance to downward loads. The test piles were selected to be consistent with the
expected foundation piles and were about 410 millimetre (mm) outside diameter, driven with a closed-end and
filled with structural concrete after driving. The closed-end was formed with an approximately 430 mm diameter,
50 to 60 mm thick plate welded to the tip of the pile. A closed-end pile design was selected based on geotechnical
resistance performance whereby a larger structural end-bearing area is created by the closed end as opposed to
the relatively thin, circumferential steel pipe cross section. Driving the piles with a closed-end was also
advantageous for inhibiting soft soil materials from entering the pile and for permitting the entire pipe internal
volume to be filled with structural concrete, producing a more rigid, heavier pile foundation system. The test piles
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were partially extracted to test uplift resistance and these results are provided by Exp (2017a). The test piles,
therefore, do not form a structural part of the T5 and T42 foundations and have been abandoned within the
foundation footprints.

Based on the results of test pile uplift resistance measurements, the foundations were redesigned to utilize a total
of 18 driven pipe piles with integral rock anchors to provide uplift resistance. To permit both driving of closed-end
piles and subsequent drilling for the rock anchors, the ends of the pipe piles were designed to be plugged with
cement grout rather than being capped by steel plates as previously used for the test pile program. Half of the
piles were designed to be driven at an angle of 5 degrees from vertical, outward away from the foundation, to
provide additional resistance to overturning and sliding forces. After contacting the top of rock, the grout plugs and
soils within the steel pile were removed using a 355 mm diameter drilling bit. Once the plug and soils were removed
from within the steel pile, an approximately 229 mm diameter hole was drilled into the rock, into which a steel
reinforcing bar was to be grouted as an anchor to uplift. The piles were then designed to be filled with concrete to
the surface.

2.3 Pile Driving Hammer

With respect to the information required by NPC-233, the pile driving that forms the source of the vibrations was
completed using a Berminghammer B-32 diesel hammer with a rated energy of 110 kJ with an operational hammer
rate of 35 to 56 blows per minute, with the exception of one pile at T12 driven with a Berminghammer B-21 diesel
hammer. This second hammer was judged to be ineffective for further use at this site. Specifications for the
Berminghammer B-21 and B-32 diesel hammers are provided in Appendix A. The pile driving hammers and piles
were suspended on a mobile crane mounted on a tracked/crawler carrier. Pile driving occurred during daytime and
normal construction operational hours.

3.0 MONITORING EQUIPMENT, LOCATIONS AND METHODS

Vibration monitoring during driving of piles for the turbine foundations was completed between June 21 and
November 8, 2017 in accordance with the work program approved by MOECC issued by Golder on June 9, 2017.
For the purposes of vibration monitoring, the turbine sites were grouped into seven clusters as illustrated on Figure
1, based on geographic proximity, as the primary consideration, a need to develop a variety of turbine-to-well
distances, construction sequence and permission from well owners. Monitoring of vibrations at the turbine
construction sites was conducted full-time during active pile driving. Vibrations were also monitored at two
domestic water wells within each of the turbine clusters. Figure 1 illustrates the clusters and Table 1 summarizes
the corresponding wells that were monitored in each of the clusters. The centre of each turbine location was
mapped using data provided to Golder and, based on the foundation design drawings, Golder mapped each pile
for the turbines to allow determination of pile-specific distances to monitoring points (geophones and domestic
water wells).
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3.1 Vibration Monitoring at Turbine Sites

Ground surface vibrations were monitored at each turbine site on a full-time basis when piles were being actively
hammered. Vibration monitoring was not completed during activities such as excavation, concrete placement or
drilling activities. Conventional ground surface construction vibration seismographs were used for this purpose
and consisted of geophone systems, as previously used during the test pile monitoring program, located close to
the piles. Because of the foundation excavation slopes, site safety considerations and for protection of the
monitoring systems from construction equipment, the geophones were typically located between 6 and 10 m radial
distance away from the closest foundation pile. Therefore, the geophones were at a higher elevation than the
bottom of the 2.7 m deep excavation completed for pile driving and foundation construction. The geophone sensors
were coupled to the ground at the base of a shallow excavation, completed to remove surficial topsoil and loose
materials, and the threaded coupling pins at the base of the geophone were firmly forced into the ground. The
geophone was also covered with a plastic bag to protect it from rainfall and a sandbag was placed over the
geophone to further ensure ground coupling. The geophones remained in a stationary position as the foundation
piles were driven (i.e., the monitoring devices remained unchanged as the piles were driven around the
circumference of the foundation). As a result, individual pile to geophone distances ranged from 6.1 to 28.6 m.
Geophone locations and instrument serial numbers are illustrated on the turbine site plan Figures T3 through T73.
Monitoring instruments consisted of Instantel Minimate Pro 3 and Pro 4 systems (see Appendix B). All systems
were programmed to continuously record vibration histograms at two second intervals as well as a low “trigger”
threshold for capturing vibration waveforms. Due to limitations related to data storage capacity, when the Pro 3
system was utilized, two instruments were installed so that while data was being downloaded from one, the other
would continue to record data. This redundancy was not necessary for the more advanced Pro 4 system; however,
dual geophone systems were implemented in many cases based on instrument availability and the number of
turbine sites where pile driving was in progress. At least one geophone was operating at all times. Calibration
records for these instruments are included in Appendix B and calibrations were completed in accordance with the
manufacturer’'s recommended schedule.

During all active pile driving, Golder personnel were on-site full-time and recorded pile depths, numbers of hammer
blows, character of pile hammer performance, all hammering start and stop times as well as general notes on
other activities such as splicing and welding. Pile driving times were recorded using the National Research Council
of Canada official time (through cellular phone internet connection), to document time consistently throughout the
vibration monitoring field work.

3.2 Vibration Monitoring at Domestic Water Wells

As noted above, two domestic water wells were monitored for vibrations when pile driving within each of the turbine
clusters. A total of 14 water wells were monitored for the seven turbine clusters, since some of the well owners
that initially participated in the test pile monitoring program subsequently declined to continue. A summary of
conditions at each monitored water well, including photographs of each casing and the surroundings, is provided
in Appendix C along with records obtained from the MOECC Water Well Information System database for the
specific monitored well or for wells mapped in the near vicinity of the monitored wells. The MOECC water well
records are provided as background information related to well casing sizes, construction dates, depths and
ground conditions at each well.

3
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Domestic water well casings for each turbine cluster were monitored with PCB 393A03 uniaxial accelerometers
matching those used during the test pile monitoring program (see Appendix B). Three accelerometers were used
for each casing to capture vibrations in three orthogonal directions (noted as vertical, longitudinal and transverse).
As pile driving was carried out at the different turbine sites, the longitudinal monitoring direction was reoriented to
be aligned toward the nearest turbine pile driving activities to the extent that physical conditions permitted (e.g.,
when pumps, casing attachments or other obstructions did not prohibit variable accelerometer orientation). Figures
T3 through T73 illustrate the azimuths (based on magnetic north) that were used for accelerometer orientation.

For each monitored casing, the three accelerometers were rigidly mounted (threaded bolts) to a pre-fabricated
block specifically manufactured for the purpose of using accelerometers to capture directional movements. The
mounting blocks were rigidly attached to a stainless steel channel section fabricated at the University of Western
Ontario machine shop specifically to allow adaptation to the range of circular well casings expected in the field,
avoid altering or damaging the privately-owned well casing and to permit daily or weekly moving of the
accelerometers to other wells. Two steel band clamps were used to temporarily attach the accelerometer system
to the well casings. Each band clamp was secured using a torque of 81.3 Newton-metres (60 pound-feet) on the
worm screw, producing more than two tonnes of radial force clamping the accelerometers to the well casings (see
Appendix D for torque and band tension relationship). Examples of the accelerometer installations are illustrated
in the photographs included in Appendix C. Field verification of accelerometer calibration was completed with a
portable controlled vibration source before and after each time the accelerometers were installed on well casings
and verification records are included in Appendix B.

Data from the well casing accelerometers was captured continuously during pile driving using either Crystal
Instruments Spider 20 or Rion DA-21 four-channel data loggers. The Spider 20 sampled acceleration data at a
rate of 1,280 Hz and the Rion DA-21 sampled at a rate of 256 Hz. The data loggers were pre-programmed and
tested to capture data in electronic files of 10 minute durations to minimize the potential for data loss if the data
loggers were damaged or otherwise interrupted. Since the wells were in multiple outdoor settings, the data loggers
were battery powered except in some instances where the wells were sufficiently close to a power source and
permission from the owner was granted to use the household electric current. In some cases, due to environmental
conditions during the summer months and long operating durations, the batteries for these data loggers
overheated, causing excessive and unexpected battery drain from time to time. Once this difficulty was identified,
the data loggers were contained within coolers chilled with ice. Electronic files from each data logger were
downloaded and stored on a daily basis on Golder computers and network servers.

During water well casing vibration monitoring, Golder personnel were stationed near the data loggers to record
other activities on and near the well property. These individuals turned the equipment on and off as directed by
Golder coordinating staff, periodically checked battery and recording status of the data loggers (balancing the
need to minimize walking near the instrument with checking needs) and, to the extent practicable, observed on-
site vehicle and pedestrian traffic, traffic on the nearby roads and other nearby activities that might influence ground
vibrations. These individuals recorded observations marking the time of the observation. Recording of observation
times at the wells was of less accuracy than at the pile driving site because of the time needed to write individual
notes about a wide variety of observations. When possible and practical, vehicle types associated with road traffic
were recorded; however, passing of every vehicle could not be recorded, particularly for busy roads such as St.
Clair Road, Countryview Line, Prince Albert Road and Union Line.

S
December 2017 ’ Golder
Report No. 1668031-2000-R02 7 Associates



NK1 - VIBRATION MONITORING REPORT NO. 2

3.3 Subsurface Vibration Monitoring at Turbine T42

Data from accelerometers previously installed within the bedrock at the turbine T42 site (see Golder 2017) was
captured during pile driving using a Crystal Instruments Spider 80Xi 24 channel data logger that sampled
acceleration data at a rate of 1,280 Hz. As with the well monitoring, the data logger was pre-programmed and
tested to capture data in electronic files of 10 minute durations to minimize the potential for data loss if the data
loggers were damaged or otherwise interrupted. A small, lightweight (98 cc) gasoline-powered portable generator,
located about 10 m away from the nearest subsurface instrumentation location, was used to provide electric current
to the data logger.

4.0 FIELD OBSERVATIONS DURING MONITORING
4.1 Monitoring at Turbine Sites

Commonly, the piles penetrated the first few metres of ground under their own weight, with nominal pile driving
effort required (e.g., less than 5 hammer blows per metre of penetration) until the underlying glacial till and/or rock
was encountered. In many cases, the pile driving resistance in the upper soil layers was insufficient to engage the
firing mechanism in the diesel hammer. Upon reaching the glacial till, the pile hammer fully engaged and fired for
the remainder of driving. Typically, the piles were marked at 0.25 m increments prior to driving to allow gaging of
pile depth. While Golder personnel observed pile driving full-time, the focus of the observations was on counting
hammer blows to judge penetration rate, time keeping and hammer performance related to energy delivered to
the piles. Detailed records of final penetration depth and pile testing were prepared by others. However, pile driving
conditions were clearly different and representative of “hard” driving conditions on glacial till or bedrock when the
number of pile hammer blows required to drive the pile more than 0.25 m increased above approximately 10 and
the hammer started firing.

At some turbine locations, particularly T3, T34, T45, T46 and T73, the piles had to have additional lengths spliced
on the piles and the piles were driven deeper than initially planned. During pile driving, the crews observed and
reported to Golder personnel that the grout plug was displaced up into the steel pile, indicating that the plug did
not remain fully in place and that the driving energy delivered to the ground ahead of the pile was likely less than
when the steel end cap was used during the test pile program. In 13 cases, piles were damaged and were replaced
by new piles driven at distances of 0.5 to 1 m toward the turbine centre as measured from the original pile locations.

In some instances, construction equipment operated or travelled in close proximity to the vibration monitoring
geophones. These instances and the times during which such conditions occurred were noted by Golder
personnel.

4.2 Monitoring at Domestic Water Wells

Activities at and near the domestic well monitoring sites, well pump conditions and their operation and other
observations made during vibration monitoring are summarized below:

m  Well 3: Activities at the Well 3 property included crop harvesting, movement of farm vehicles and loading of
haul trucks in relatively close proximity to Well 3. This well was located in a gravel driveway and farm
equipment storage area.
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m  Well 4: Prior to September 6, 2017, Well 4 had not included a pump while Golder personnel were on site. On
September 6, 2017 a well pump was connected, operated and adjusted and the owner made frequent return
visits to the well shed. The pump was mounted in close proximity (less than about 1 m) to the well casing
(see Appendix C). On September 5 and 6, 2017, passenger vehicles entered and left the Well 4 property,
passing and parking close to the well shed. Crop harvesting was also carried out as close as about 25 m
from the well casing.

m  Well 6: The pump for Well 6 is mounted in close proximity to the well casing (see Appendix C). Approximately
1 minute after driving of Pile 1 for turbine T12 concluded, a loaded tractor-trailer dump truck drove by on the
road near Well 6 causing sufficient vibration to be noticed by the Golder well attendant. At the same time, the
resident was hammering in a nearby shed. During well monitoring, mechanical systems associated with the
farm silos were observed to be operating from time to time. Farm equipment and crop transport trucks entered
and left the site within approximately 105 m of the well. A small bridge used for farm equipment to cross a
local open drain is located within 60 m of the well.

m Well 9: A piston pump for Well 9 is located within the barn adjacent to the Well 9 casing location, a total
distance (inside and outside) of about 3 to 4 m. During pile driving for turbines T28 and T32, on August 11,
2017, other work was occurring near Well 9. This work included construction of the electric power collection
system along the access road leading to the T32 site and included movement of heavy equipment, excavator
operations, dump truck traffic, discharge of stone from delivery vehicles and other activities. This surface
construction work was as close as 100 m from Well 9. Additionally, Well 9 is approximately 74 m from
Countryview Line that experiences significant traffic. Traffic included loaded construction equipment, buses,
fuel tanker trucks and other vehicles. Golder conducted a separate monitoring event at this well on September
8, 2017, to observe the influence of the pump on well casing vibrations in the absence of pile driving and the
resulting character of the pump-induced vibration data.

m  Well 10: The pump for Well 10 is mounted in close proximity to the casing and was audible during operation
(see photographs in Appendix C).

m  Well 11: Vibrations of the casing at Well 11 were measured during water quality sampling on August 17,
2017 in the absence of pile driving at any location to observe the influence of the pump on well casing
vibrations in the absence of pile driving and the resulting character of the pump-induced vibration data. The
pump is located within the residence and approximately 40 m from the well.

m Well 12: Well 12 was clearly audible when it was operating. The pump for Well 12 is a mechanical lift pump
mounted directly on top of the well casing. Golder personnel recorded the specific times of pump operations
on a number of occasions to identify the influence of the pump on well casing vibrations and the resulting
character of the pump-induced vibration data.

m  Well 13: Well 13 is located in an area near the barns and is subject to on-site farm equipment movements in
the vicinity. The pump for this well was mounted in close proximity to the well casing and was clearly audible
when it was operating. Golder personnel recorded the specific times of pump operations on a number of
occasions to identify the influence of the pump on well casing vibrations and the resulting character of the
pump-induced vibration data.
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m  Well 14: Well 14 is located approximately 13 m from the centreline of Union Line and within 2 m of the
driveway. This well also includes use of wagon wheels leaned against the well casing as a decorative feature.

The monitored wells were located on properties that abutted and opened onto local roads as summarized in the
table below. In general, the local paved roads in the area were originally constructed in the 1960s and 1970s using
unreinforced Portland cement concrete with wooden expansion joints at approximately 18.3 m intervals placed on
approximately 150 mm of cement-treated base. Since then, the roads have been resurfaced at various times with
70 to 80 mm of asphaltic concrete pavement. The Portland cement concrete pavement has typically developed
transverse cracks that allows water into the road base that then promotes degradation of both the pavement and
base over repeated freeze-thaw cycles and traffic loads. While the surface asphaltic pavement results in a smooth
surface for a period of time, reflection of the transverse cracks through the surface results in many of the roads in
the project area having low condition ratings based on the Ministry of Transportation Ontario SP024 Manual for
Condition Rating of Pavements. In some areas, crack sealing compounds have resulted in an additional ridge of
at the transverse crack, making ride quality worse. This poor road condition and the transverse cracks and filling
materials produce noticeable and repeated bumps in the road that likely serve as a mechanism underlying traffic-
induced vibrations.

Table 2: Summary of Roads at Monitored Domestic Wells

well Address Dlstanc_e to Road Road Surface
No. Centreline (m)
1 25209 Baldoon Road 37 Gravel surfaced
1A 25226 Baldoon Road 65 Gravel surfaced
A 25321 St. Clair Road 35 As_phaltlc surface, traqsverse cracking clearly
evident at 10 to 15 m intervals
2 25345 Baldoon Road 51 Gravel surfaced
3 8522 Bush Line 101 Gravel surfaced
4 26457 St. Clair Road 81 As_phaltlc surface, tra_msverse cracking clearly
evident at 5 to 10 m intervals
5 9559 Pioneer Line 195 Suspected formgr t_ar and chip” surface
treatments, longitudinal ruts
55 Asphaltic surface, surface treatment more recent
6 24123 Prince Albert Road and transverse cracking less pronounced than
other area roads
7 25117 Prince Albert Road 54 As_phaltlc surface, traqsverse cracking clearly
evident at 10 to 15 m intervals
8 9241 Countryview Line 56 As_phalt|c surface, trqnsverse cracking clearly
evident at 5 to 10 m intervals
9 9557 Countryview Line 80 As_phaltlc surface, tra_msverse cracking clearly
evident at 5 to 10 m intervals
10 9709 Cedar Hedge Line 61 Gravel surfaced
89 Asphaltic surface, transverse cracking clearly
11 9596 Union Line evident at 5 to 10 m intervals with closer crack
spacing in some areas
e
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well Address Dlstanc'e to Road Road Surface
No. Centreline (m)
84 Asphaltic surface, transverse cracking clearly

12 9468 Union Line evident at 5 to 10 m intervals with closer crack
spacing in some areas

13 8771 Union Line 67 As_phaltlc surface, tre_msverse cracking clearly
evident at 5 to 15 m intervals

14 8904 Union Line 13 As_phaltlc surface, trgnsverse cracking clearly
evident at 5 to 10 m intervals

4.3 Subsurface Vibration Monitoring at T42 Site

As noted above, subsurface vibration monitoring equipment installed within the bedrock as part of the test pile
program was used to measure vibrations generated during construction pile driving at the T42 site. Initial data
collection determined that the high resolution uniaxial accelerometers were functioning appropriately. During initial
on-site measurements, however, it was not clearly identifiable whether the triaxial instruments within the bedrock
were also functioning though all systems were connected and powered during pile driving. Later review and
comparison of the data from both instrument types determined that only some channels of the ftriaxial
accelerometers were functioning and included signal noise below about 10Hz. While monitoring the subsurface
accelerometers, electrical power supplies associated with the on-site generator were inconsistent as a result of a
ground-fault interrupter switch triggering because of heavy rain and wet site conditions. In total, subsurface data
from driving half of the piles was captured by all in-rock instruments.

5.0 VIBRATION MONITORING DATA
5.1 Data Evaluation Methods

Consistent with the test pile vibration monitoring program (Golder 2017), geophone vibration velocity data gathered
by the Instantel Minimates was processed using Blastware software’. Full waveform and long-duration monitoring
time-velocity histograms were used to identify peak vibrations during driving of each pile. The combination of time,
velocity and pile driving location permitted evaluation of distance-dependent vibration magnitude attenuation for
each turbine site.

As described in the test pile vibration monitoring program report (Golder 2017), data generated by accelerometers
required separate processing for the following reasons:

m high-precision, low-noise accelerometers were chosen for much of the monitoring since, for the physical size,
frequency and amplitude ranges necessary for this work, available accelerometers were more sensitive than
most geophone systems;

m background vibrations and other vibration noise (e.g., generated by nearby road traffic, other equipment
operating at the ground surface, environmental influences, etc.) and system electronic noise (e.g., voltage

1 Blastware, (2015). Bl e, Rel 10.74, Xmark Corporation for Instantel, Kenata, Ontario.
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variability of power generators, signals outside of rated frequency ranges, etc.) must be considered apart
from the primary frequency source (pile driving) to arrive at appropriate measurements of related particle
velocities;

m pile driving using an impact hammer produces discrete, transient, or discontinuous, complex waveforms (i.e.,
not continuous, repeating sinusoidal waves); and

m acceleration data must be mathematically integrated to obtain corresponding velocity data.

Acceleration time histories for each instrument were used to relate specific activities identified by time of
occurrence to instrument responses. Accelerometer data was subsequently analysed using the MATLAB? Version
2017A and 2017B software along with the Signal Processing Toolbox. Consistent with the data evaluation process
implemented for the test pile vibration monitoring program (Golder 2017), a Fast-Fourier Transform (FFT)
algorithm was used to convert consecutive one second intervals of acceleration data from the time domain into
the frequency domain with the FFT data subsequently integrated to velocity. The values of each peak within the
velocity spectrum for each consecutive one second interval of data (i.e., comprising 256 or 1,280 specific sampled
measurements of acceleration) were chosen using the “findpeaks” function in MATLAB. This approach limited the
potential influence of various filtering algorithms and signal power suppression that might otherwise be used to
address FFT spectra noise and leakage while at the same time addressing the FFT results that appear in the low
frequency range below 5 to 10 Hz. During the test pile vibration monitoring program, verification of Parseval’s
theorem was also completed to ensure that the recorded energy in the time domain was the same as the energy
in the frequency domain for this data evaluation methodology. A semi-automated process was implemented
whereby the 10 minute files of multi-channel data from the data loggers were evaluated for key periods of time
during which the piles were being driven on the glacial till and/or rock and the driving energy was therefore at its
greatest. Additional 10 minute files were also evaluated for specific events such as when pile driving was not
occurring and during well pumping. Analysis of each 10 minute file produced 600 individual FFT results from which
peak vibration velocity was obtained. In addition, when pile driving induced vibrations could be specifically
identified within the acceleration time history data, these time periods were also examined to separate the
influences of pile driving from other transient vibration sources.

Appendix E includes examples of 10 minute acceleration time history periods from various well casing
accelerometers and the subsurface accelerometers at the T42 site. These examples are organized in Appendix E
sequentially by turbine number, well number and pile number. The data time histories illustrate accelerometer
responses to pile driving actions and examples of other identifiable transient sources of vibrations such as pump
operations for Wells 5 (mechanical interference), 6, 10, 12 and 13 as well as the effects of vehicles passing the
wells on the nearby roads, particularly at Well 14. Turbine T14 and Well 14 represent the closest pile to well
monitoring distances and, therefore, more examples are shown for this particular case. Further, in this case, the
well also represented the closest well to road distance and observations of traffic conditions were the most readily
identifiable on a consistent basis because of this proximity. Additional examples for turbines T5, T31, T32, T35
and T44 are also provided. These additional examples illustrate the relatively consistent character of the vibrations
induced by pile driving as compared to pump operations and other transient sources (most commonly induced by
traffic on adjacent roads or on the site), though the magnitudes of the vibrations differ. Examples of vibrations

2 MATLAB 2017a (2017). MATLAB, 1 Apple Hill Drive, Natick, MA 01760-2098; https://www.mathworks.com/products/matlab.html
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measured in the bedrock at the T42 site are also provided in Appendix E. Within the overall set of 10 minute data
file image examples, several excerpts for significantly shorter time scales are also included to illustrate the
character of vibration waveforms associated with the pile driving. In all examples, the data file images are scaled
according to the number of time-based samples obtained by the data logger (i.e., either 1,280 Hz or 256 Hz).
Therefore, the horizontal time scales of the 10 minute long data images are shown with maxima of 8x10° samples
and 16x10* samples, respectively. The figures included in Appendix E also include elapsed time scales and start
of data file times for ease of reference and comparison to the data reports included in Appendix F. All 10 minute
data file image examples use the same vertical scale of 1x10-3g for comparison purposes (where g = 9.81 m/s?),
except for those at the T42 site since the vibration magnitudes were greater and not necessarily suited to this
scale.

During monitoring, data was produced by uniaxial and some channels of the triaxial accelerometers installed in
the rock at the turbine T42 site used as part of the test pile vibration monitoring. Upon detailed inspection and
comparison of the data from these two instrument types, the peak acceleration magnitudes captured by the triaxial
and uniaxial accelerometers was comparable; however, the triaxial data included significant signal noise below 10
Hz, causing artefacts when processing using the fast Fourier transform methods described above. Therefore,
velocity values derived from the fast Fourier transform for the triaxial instruments that appeared below 10 Hz were
not utilized. Examples of acceleration time histories, illustrating both full time histories where pile strikes were
recorded as well as sequences of individual pile strikes at a smaller time scale are presented in Appendix E.

5.2 Data Summary

Vibration data for each turbine site and each of the two monitored wells in the associated turbine clusters are
presented in Appendix F. These data reports also include specific notes related to observations made at both the
turbine and well sites at the time of monitoring as related to construction activities, possible sources of vibration at
the well sites, water well pump issues and the like.

On the monitoring data reports, three times are reported for each driven pile. The column heading “Start” refers to
the time of day when the pile hammering commenced on the indicated pile. The column heading “Rock/Till”
indicates the time at which hard driving started, as evidenced by the rate of pile depth change as compared to the
numbers of hammer strikes on the pile and hammer performance (e.g., times when hammer was firing). The
column heading “End” indicates the time of day at which active pile hammering ceased for the identified pile. While
the total pile driving duration can be determined by the difference between the “Start” and “End” times, the duration
of active pile hammering was frequently interrupted by pile splicing, welding, equipment repair, decision-making
required for pile termination depths, pile testing and daily labour breaks. Many of these start and stop instances
are identified on the data reports included in Appendix F. Other site activities, such as crane movements, welding,
equipment start-up and other work occurring prior to start of active pile hammering were not recorded except in
specific instances when the turbine site geophones were inadvertently influenced by other equipment operating
too closely.

Pile driving for this project included:

m Driving a total of 625 piles for the 34 turbine foundations, where 13 of these were replacements for piles that
were damaged during driving;
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m 154 events during which the piles were hammered again to either evaluate whether suitable resistance to
compression loads and contact with bedrock had been achieved or to advance the piles deeper to achieve
contact with the top of rock;

m The duration of active hammering on the piles, when in contact with glacial till or bedrock, typically ranged
from less than one to 10 minutes per pile, with an average of about 6 minutes per pile, and the longest
durations, were associated with splicing and driving piles deeper through the glacial till soils.

The ground surface vibration monitoring data summarized in Appendix F represents the peak values of the vertical,
longitudinal and transverse geophone measurements made at any time when driving the pile on the glacial till or
rock. As noted above, since the piles were driven from the base of an excavation, driving of the piles through the
upper-most soils required little effort (many penetrated by their self-weight) and the peak ground surface vibrations
occurred when driving the pile on the glacial till or rock. Where the table entries on the data reports in Appendix F
are left blank, the geophone instrument was not in use; for example when changing batteries or downloading data.
At least one geophone was operating at all times. Peak ground surface vibrations measured at the turbine sites
are illustrated on Figure 2 as compared to the geophone distance from each of the driven piles. These data clearly
illustrate attenuation of vibration magnitudes with increased distance from the piles.

Well casing vibration monitoring is also summarized on the data reports included in Appendix F as relevant to
active hammering on each pile for each turbine. These data represent the peak values of all vibration velocities
measured in vertical, longitudinal and transverse directions that occurred for the period of time analyzed,
regardless of the source of the vibrations.

Well casing monitoring identified several wells for which the vibrations induced by the pumps dominated the
instrument readings when the pumps. Other activities were also identified that dominated the measured vibrations
(e.g., road traffic, work on well pump, etc.). Relevant notes regarding various pumps, their operation and other
identifiable influences on vibration measurements are described below:

m Well 3: Activities at the Well 3 property included crop harvesting, movement of farm vehicles and loading of
haul trucks in relatively close proximity to Well 3.

m  Well 4: Peak well casing vibration velocities for Well 4 of nearly 5 mm/s were recorded on September 6, 2017
when a well pump was connected, operated and adjusted and the owner made frequent return visits to the
well shed. Crop harvesting was also carried out as close as about 25 m from the well casing.

m  Well 5: Data from monitoring Well 5 exhibited intermittent vibration characteristics similar to pump operations
(i.e., constant, relatively high frequency vibrations). These vibrations were independent of pile driving times
and were not consistent with traffic-induced transient vibrations. It is suspected that the pump for this well
may have been located within the adjacent garage/shed, the plumbing between the pump and casing may
be relatively rigid and coupled to the casing or a separate piece of machinery may have been operating from
time to time within the garage/shed.

m  Well 6: The pump for Well 6 is mounted in close proximity to the well casing (see Appendix C). Peak particle
velocities of as much as 0.8 mm/s were obtained from monitoring data collected at Well 6 on July 13, 2017
when the well pump was operating during a time period without pile driving. The influences of the pump were
readily discernable in the monitoring data. Approximately 1 minute after driving of Pile 1 for turbine T12
concluded, a loaded tractor-trailer dump truck drove by on the road near Well 6 and, at the same time, the
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resident was hammering in a nearby shed. Vibrations associated with the loaded dump truck were also
perceptible by our well monitoring staff and registered at about 2.8 mm/s.

m Well 9: A piston pump for Well 9 is located within the barn adjacent to the Well 9 casing location, a total
distance (inside and outside) of about 3 to 4 m. During pile driving for turbines T28 and T32, on August 11
and 14, 2017, other work was occurring near Well 9. This work included construction of the electric power
collection systems along the access road leading to the T32 site and included movement of heavy equipment,
excavator operations, dump truck traffic, discharge of stone from delivery vehicles and other activities. This
surface construction work was as close as 100 m to Well 9. Additionally, Well 9 is approximately 74 m from
Countryview Line that experiences significant traffic. Traffic included loaded construction equipment, buses,
fuel tanker trucks and other vehicles. Golder conducted a separate monitoring event at this well on September
8, 2017 to measure the influence of the pump on well casing vibrations in the absence of pile driving. Peak
measured casing vibrations during this test were about 1.2 mm/s. Measurements at Well 9 on dates other
than August 11 and 14, 2017 are consistent with expectations based on local traffic volumes and the potential
influence of the adjacent piston pump.

m Well 10: Well 10 exhibited peak vibrations of about 1.25 mm/s during pump operation. The influence of pump
operations were clearly discernable in the vibration monitoring data. The proximity of the pump and well
casing are illustrated in the photographs provided in Appendix C.

m  Well 11: Vibrations of the casing at Well 11 were measured during water quality sampling on August 17,
2017 in the absence of pile driving at any location. When the pump was operating, a peak vibration magnitude
of 0.016 mm/s was measured at this well. The pump is located within the residence and approximately 40 m
from the well.

m  Well 12: During pile driving, Well 12 operated on a number of clearly definable occasions. Peak vibration
measurements of pump-induced well casing vibrations were as much as 2.4 mm/s. The pump for Well 12 is
a mechanical pump mounted directly on top of the well casing as illustrated in the photographs provided in
Appendix C.

m  Well 13: Well 13 is located approximately 87 m from the centreline of Union Line which is subjected to local
truck traffic. Review of the data indicates that well pumping and non-pile driving transient sources influenced
the results at this location. Vibrations induced by the Well 13 pump were as much as 0.75 mm/s.

m Well 14: Well 14 is located approximately 13 m from the centreline of Union Line which is subjected to local
truck traffic. Peak vibration velocities measured at Well 14 of 0.613 mm/s and 0.675 mm/s were associated
with a vehicle turning in the driveway and a tractor-trailer transport truck passing the well in the road lane
closest to the well, respectively.

When well pumps were operating during pile driving time periods, the well casing vibrations caused by the pumps
were one or more orders of magnitude greater than those generated by all other sources. Appendix E includes
multiple examples of the effects of pump-induced vibrations on the accelerometer data. The data reports included
in Appendix F include a “no pump” column that provides peak vibration data exclusive of these pump influences.
Figure 3 summarizes pump-induced well casing vibrations measured for this project.

3
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6.0 DATA INTERPRETATION

Figure 2, summarizing the vibrations measured at the turbine sites, clearly indicates patterns of vibration
attenuation with increased distance from pile driving. Vibrations measured at the turbine site were the largest
magnitudes measured during the course of the vibration monitoring program. While the ground responses at the
individual turbine sites were of different magnitudes, the patterns of attenuation were similar. The magnitudes of
measured turbine site vibrations were less than those anticipated based on the test pile program and use of the
CALTRANS (2004) model for predictive vibration magnitude estimation. The reduced vibration responses are the
result of the piles being driven from the base of a 2.7 m deep excavation that removed most of the surficial sand,
silt and stiff clay from the sites. Penetration of the piles through the upper materials was accomplished with less
resistance as compared to the test pile monitoring program and, in many cases, the piles penetrated several
metres under their own self-weight. Peak vibration velocities at the turbine sites were less than 14 mm/s. While
the vibration velocities exceeded the thresholds for human perception identified by NPC-207-2 and NPC-207-3 at
the turbine sites, these thresholds are applicable to the reception sites which, in this case, are at significant
distances from the construction (pile driving) location.

Figure 3 summarizes the influence of water well pumps on well casing vibrations. With the exception of vibrations
caused by individuals installing, adjusting or otherwise working on the pumps and well casings, the pumps were
the largest sources of well casing vibrations measured during the course of this monitoring program. Variability in
the measurements is likely reflective of different pump types (e.g., mechanical lift versus jet pumps), water supply
demands on the pumps, differing pump ages and mechanical conditions, and mechanical and plumbing
connections among other variables.

As illustrated on multiple examples of acceleration time histories included in Appendix E, vibrations associated
with transient traffic sources can be readily identified. Transient vibrations induced by vehicles passing by and
farm vehicles operating on the domestic water well sites were the largest source of well casing vibrations when
the influences of pump-induced vibrations are eliminated. Figure 4 compares well casing vibrations to the distance
of the well casing from the nearby roads. While variability exists in the data, associated with the local road
conditions, vehicle sizes, axle numbers, weights and speeds, there is a trend of decreased influence of traffic as
compared to distance from the road, consistent with expected ground vibration attenuation patterns.

Bedrock vibrations induced by pile driving were measured at the turbine T42 site. In general, the magnitude of the
rock vibrations was less than those measured during the test pile program for two principal reasons. First, during
the test pile program, the pile driving hammer energy was selected to be as large as possible for the equipment
and there was little concern for damaging the top of the pile. The test pile was hammered for a relatively long
duration at the high energy. Second, the test pile included a thick welded steel end cap on the pile whereas the
production piles used a grout plug to reduce the ingress of soil into the pipe pile when driving. While the grout plug
successfully limited the ingress of soft clay soils into the pipe, the plug frequently became dislodged and displaced
upward into the pile when driving through denser soils near the top of bedrock. The net result of the plug materials
and behaviour was that the energy delivered to the rock during production pile driving was less than during the
test pile program. Variability in the data is expected to be the result of natural variability in ground conditions,
energy delivered to the pile and vibration wave form patterns as compared to the relative spatial positioning of the
measuring instruments and pile tip locations.

Measured pile-driving vibration magnitudes at the well casings were significantly smaller than those identified at
the turbine site where measurements in the bedrock were made, consistent with known vibration distance
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attenuation characteristics. The measured vibration magnitudes were less than those anticipated based on the
test pile program and the CALTRANS (2004) model for predictive vibration magnitude estimation. Variability in
these values reflect the variability in the levels of energy delivered to the rock at the pile driving site (as discussed
above) and attenuation of low-energy vibrations at the pile sites to below detectable magnitudes at the wells (given
the separation distances). The peak vibration velocities at domestic water well casings that were directly
attributable to pile driving were less than 0.04 mm/s at turbine T32 and, elsewhere, were less than 0.030 mm/s at
the closest well to pile distances. These measured velocities are:

m one or more orders of magnitude less than vibrations induced by typical pump operations where the pumps
are connected in relatively close proximity to the wells;

m less than vibrations induced by local road traffic;
m less than the thresholds identified under NPC-207-2 and NPC-207-3 for human perception (see Table 3);
m less than published steady-state vibrations threshold of perception (0.15 — 0.5 mm/s, see Table 4)

m less than the ISO thresholds for human perception of steady state vibrations greater than about 8 Hz (0.1
mm/s); and

m comparable to or less than published values for “quiet background” conditions (see Table 4).

Table 3: Vibration Limits for Human Perception as Defined in Tables NPC-207-2 and NPC-207-3
Limit on the Average Peak Vibration Velocity

Applicable Clause Observation Period (mm/s)
Daytime | Nighttime

Vibration Limits for Frequent Impulses

4(4)(b) <20 minutes 0.3 0.3

4(4)(c)(i) 20 < period < 60 minutes 0.6 0.3

4(4)(c)(ii) 60 < period < 120 minutes 1.0 0.3

Vibration Limits for Infrequent Impulses

4(4)(c)(iii) 120 minutes 10.0 0.3

Table 4: Examples of the effects, thresholds or conditions associated with small magnitude ground
vibrations?®

PPV (mm/s) | Effect or Condition

2-30 Pile driving in soft ground at 1 to 3 m from hammer using vibratory and impact hammers
23 Close-proximity nail driving in residential structure

25-12 Equates to normal daily family activity within residential structure

3-9 Vibration limits for pumps ranging from 10 hp to 3000 hp

3 See references at conclusion of report text for cited vibration magnitudes, their causes and other thresholds.
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PPV (mm/s) | Effect or Condition

7.6 Equivalent to jumping on floor of residential structure
6 Transient vibrations distinctly perceptible

5 Steady-state vibrations annoying

2.5 Truck traffic on bumpy road at 16 m

2.3 Large bulldozer at 7.6 m

1 Steady-state vibrations readily perceptible

1 Transient vibrations barely perceptible

0.8 Steady-state threshold for workshop

0.8 Equivalent to walking on floor of residential structure
0.8 Small bulldozer at 7.6 m

0.76 Vehicle traffic at 16 m

0.15-0.5 Steady-state vibrations threshold of perception

0.4 Steady-state threshold for office

0.3 Steady-state vibrations slightly perceptible

0.2 Steady-state threshold for residence

0.1 Steady-state threshold for hospital operating room
0.025 Quiet background
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7.0 CONCLUSIONS

Vibration monitoring was completed during construction of pile foundations for 34 turbines within the NK1 project
area at the sites of the pile driving and at 14 domestic water wells. Ground surface vibration data was collected at
multiple distances from each pile at the turbine sites. Vibrations of steel well casings used for domestic water
supply wells were also measured at various distances from the pile driving. Vibrations of various magnitudes and
sources were detected by all monitoring instruments. The resulting data has permitted an evaluation of distance-
vibration attenuation behaviour for the project area site and vibrations at residential well locations. As compared
to typical vibration magnitudes associated with well pumps, nearby road traffic, farm and passenger vehicle travel
on the well sites and published acceptable vibration thresholds for different activities and conditions, vibrations at
the residential well locations associated with pile driving were below regulatory values for human perception of
transient vibrations, below published thresholds related to residential uses and below magnitudes for other
common activities at the domestic water well sites. It is our opinion that pile driving did not expose distant
groundwater wells (e.g., more than 550 m) to vibrations in excess of those that the wells commonly experience
otherwise and were inconsequential for the wells.
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IMPORTANT INFORMATION AND LIMITATIONS OF THIS REPORT

Standard of Care: Golder Associates Ltd. (Golder) has prepared this report in a manner consistent with that
level of care and skill ordinarily exercised by members of the engineering and science professions currently
practising under similar conditions in the jurisdiction in which the services are provided, subject to the time limits
and physical constraints applicable to this report. No other warranty, expressed or implied is made.

Basis and Use of the Report: This report has been prepared for the specific site, design objective,
development and purpose described to Golder by the Client. The factual data, interpretations and
recommendations pertain to a specific project as described in this report and are not applicable to any other
project or site location. Any change of site conditions, purpose, development plans or if the project is not initiated
within eighteen months of the date of the report may alter the validity of the report. Golder can not be
responsible for use of this report, or portions thereof, unless Golder is requested to review and, if necessary,
revise the report.

The information, recommendations and opinions expressed in this report are for the sole benefit of the Client. No
other party may use or rely on this report or any portion thereof without Golder’s express written consent. If the
report was prepared to be included for a specific permit application process, then upon the reasonable request
of the client, Golder may authorize in writing the use of this report by the regulatory agency as an Approved User
for the specific and identified purpose of the applicable permit review process. Any other use of this report by
others is prohibited and is without responsibility to Golder. The report, all plans, data, drawings and other
documents as well as all electronic media prepared by Golder are considered its professional work product and
shall remain the copyright property of Golder, who authorizes only the Client and Approved Users to make
copies of the report, but only in such quantities as are reasonably necessary for the use of the report by those
parties. The Client and Approved Users may not give, lend, sell, or otherwise make available the report or any
portion thereof to any other party without the express written permission of Golder. The Client acknowledges that
electronic media is susceptible to unauthorized modification, deterioration and incompatibility and therefore the
Client can not rely upon the electronic media versions of Golder’s report or other work products.

The report is of a summary nature and is not intended to stand alone without reference to the instructions given
to Golder by the Client, communications between Golder and the Client, and to any other reports prepared by
Golder for the Client relative to the specific site described in the report. In order to properly understand the
suggestions, recommendations and opinions expressed in this report, reference must be made to the whole of
the report. Golder can not be responsible for use of portions of the report without reference to the entire report.

Unless otherwise stated, the suggestions, recommendations and opinions given in this report are intended only
for the guidance of the Client in the design of the specific project. The extent and detail of investigations,
including the number of test holes, necessary to determine all of the relevant conditions which may affect
construction costs would normally be greater than has been carried out for design purposes. Contractors bidding
on, or undertaking the work, should rely on their own investigations, as well as their own interpretations of the
factual data presented in the report, as to how subsurface conditions may affect their work, including but not
limited to proposed construction techniques, schedule, safety and equipment capabilities.

Soil, Rock and Groundwater Conditions: Classification and identification of soils, rocks, and geologic units
have been based on commonly accepted methods employed in the practice of geotechnical engineering and
related disciplines. Classification and identification of the type and condition of these materials or units involves
judgment, and boundaries between different soil, rock or geologic types or units may be transitional rather than
abrupt. Accordingly, Golder does not warrant or guarantee the exactness of the descriptions.
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IMPORTANT INFORMATION AND LIMITATIONS OF THIS REPORT

Special risks occur whenever engineering or related disciplines are applied to identify subsurface conditions and
even a comprehensive investigation, sampling and testing program may fail to detect all or certain subsurface
conditions. The environmental, geologic, geotechnical, geochemical and hydrogeologic conditions that Golder
interprets to exist between and beyond sampling points may differ from those that actually exist. In addition to
soil variability, fill of variable physical and chemical composition can be present over portions of the site or on
adjacent properties. The professional services retained for this project include only the geotechnical aspects of
the subsurface conditions at the site, unless otherwise specifically stated and identified in the report. The
presence or implication(s) of possible surface and/or subsurface contamination resulting from previous activities
or uses of the site and/or resulting from the introduction onto the site of materials from off-site sources are
outside the terms of reference for this project and have not been investigated or addressed.

Soil and groundwater conditions shown in the factual data and described in the report are the observed
conditions at the time of their determination or measurement. Unless otherwise noted, those conditions form the
basis of the recommendations in the report. Groundwater conditions may vary between and beyond reported
locations and can be affected by annual, seasonal and meteorological conditions. The condition of the soil, rock
and groundwater may be significantly altered by construction activities (traffic, excavation, groundwater level
lowering, pile driving, blasting, etc.) on the site or on adjacent sites. Excavation may expose the soils to changes
due to wetting, drying or frost. Unless otherwise indicated the soil must be protected from these changes during
construction.

Sample Disposal: Golder will dispose of all uncontaminated soil and/or rock samples 90 days following issue of
this report or, upon written request of the Client, will store uncontaminated samples and materials at the Client’s
expense. In the event that actual contaminated soils, fills or groundwater are encountered or are inferred to be
present, all contaminated samples shall remain the property and responsibility of the Client for proper disposal.

Follow-Up and Construction Services: All details of the design were not known at the time of submission of
Golder’s report. Golder should be retained to review the final design, project plans and documents prior to
construction, to confirm that they are consistent with the intent of Golder’s report.

During construction, Golder should be retained to perform sufficient and timely observations of encountered
conditions to confirm and document that the subsurface conditions do not materially differ from those interpreted
conditions considered in the preparation of Golder's report and to confirm and document that construction
activities do not adversely affect the suggestions, recommendations and opinions contained in Golder’s report.
Adequate field review, observation and testing during construction are necessary for Golder to be able to provide
letters of assurance, in accordance with the requirements of many regulatory authorities. In cases where this
recommendation is not followed, Golder's responsibility is limited to interpreting accurately the information
encountered at the borehole locations, at the time of their initial determination or measurement during the
preparation of the Report.

Changed Conditions and Drainage: Where conditions encountered at the site differ significantly from those
anticipated in this report, either due to natural variability of subsurface conditions or construction activities, it is a
condition of this report that Golder be notified of any changes and be provided with an opportunity to review or
revise the recommendations within this report. Recognition of changed soil and rock conditions requires
experience and it is recommended that Golder be employed to visit the site with sufficient frequency to detect if
conditions have changed significantly.

Drainage of subsurface water is commonly required either for temporary or permanent installations for the
project. Improper design or construction of drainage or dewatering can have serious consequences. Golder
takes no responsibility for the effects of drainage unless specifically involved in the detailed design and
construction monitoring of the system.
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BERMINGHAMMER

FOUNDATION EQUIPMENT
Model B-21

Features

Clean Series 2004

Clean Combustion- Low Emissions
Fuel injection

Easy Start in soft driving
Available with hydraulic trip
Free-standing operation
Specialty driving adapters
Optional Kinetic Energy Monitor

OoooOooooogoo

Remote Throttle - infinitely controlable energy

Optional Energy Control System (patented)
Environmentally friendly (no-drip operation, bio-fuels and oils)

Operational Specifications

Ram mass:
Rated Energy:

Stroke at Rated Energy:

Maximum Physical Stroke:
Range of Operation:

Kinetic Energy at Rated Stroke:
Hammer Weight - bare hammer:

Weight with Typical USA-Style Box Lead Guides:

Typical Direct-Drive Housing:

Total Typical Operating Weight:

Fuel Tank Capacity:
Oil Tank Capacity:

Overall Length:
Length including Direct-Drive Housing:

Minimum Box Lead size:

4,630 lbs (2 100 kg)
53,200 ft=lbs (72 kJ)

11.5 ft (3.5 m)
35 blows per minute

13.1 ft (4.0 m)
4.5-11.5 ft (1.4-3.5 m)

56-35 blows per minute

32,010 ft-lbs (43.4 kJ)

9,300 lbs (4 220 kg)
9,800 lbs (4 450 kg)
26 in (660 mm) guides
1,850 lbs (840 kg)

21 in (530 mm) opening
11,650 lbs (5 280 kg)

(with guides, trip, and drive housing)

12.0 US Gal. (451L)
4.0US Gal. (15L

)
17.5 ft (5.3 m)
19.8 ft (6.0 m)

)

211in (533 mm

Toll Free (Canada & USA 1.800.668.9432)
www.berminghammer.com | bfssales@berminghammer.com




English Units SI Units

B-21 4,630 Ib Piston B-21 2 100 kg Piston
BPM Stroke Potential Energy | Velocity BPM Stroke Potential Energy | Velocity

(ft) (ft=lb) (ft/s) (m) (kJ) (m/s)
35 11.8 54,630 22.5 35 3.60 74.2 6.9
36 11.2 51,860 22.0 36 3.41 70.2 6.7
37 10.6 49,080 21.5 37 3.23 66.5 6.6
38 10.0 46,300 21.0 38 3.05 62.8 6.4
39 9.5 43,990 20.5 39 2.90 59.7 6.3
40 9.1 42,130 20.0 40 2.77 57.1 6.1
41 8.6 39,820 19.5 41 2.62 54.0 5.9
42 8.2 37,970 19.0 42 2.50 51.5 5.8
43 7.8 36,110 18.5 43 2.38 49.0 5.6
44 7.5 34,730 18.0 44 2.29 47.2 5.5
45 7.2 33,340 17.5 45 2.20 45.3 5.3
46 6.9 31,950 17.0 46 2.10 43.3 5.2
47 6.6 30,560 16.5 47 2.01 41.4 5.0
48 6.3 29,170 16.0 48 1.92 39.6 4.9
49 6.0 27,780 15.5 49 .83 37.7 4.7
50 5.8 26,850 15.0 50 .77 36.5 4.6
51 5.6 25,930 14.6 51 .71 35.2 4.5
52 5.4 25,000 14.2 52 .65 34.0 4.3
53 5.2 24,080 13.8 53 .59 32.8 4.2
54 5.0 23,150 13.4 54 .52 31.3 4.1
55 4.8 22,220 13.0 55 .46 30.1 4.0
56 4.6 21,300 12.6 56 .40 28.8 3.8

[ Stroke height is a function of soil resistance and may not be attainable in certain driving conditions.
[ 1 standard Operating Range.

BERMINGHAMMER

FOUNDATION EQUIPMENT W




Berminghammer

FOUNDATION EQUIPMENT

MOdel B' 3 2 Clean Serles 2005

Features

Remote Throttle - infinitely controlable energy
Clean Combustion- Low Emissions

Fuel injection

Easy Start in soft driving

Available with hydraulic trip

Free-standing operation

Specialty driving adapters

Optional Kinetic Energy Monitor

Optional Energy Control System (patented)
Environmentally friendly (no-drip operation, bio-fuels and oils)

I O A

Operational Specifications

Ram mass: 7,050 lbs (3 200 kg)
Rated Energy: 81,080 ft=lbs (110 kJ)
)

Stroke at Rated Energy: 11.5ft (3.5m

35 blows per minute
Maximum Physical Stroke: 13.0 ft (4.0 m)
Range of Operation: 4.5-11.5 ft (1.4-3.5 m)

56-35 blows per minute

Kinetic Energy at Rated Stroke: 50,040 ft-lbs (67.8 kJ)

Hammer Weight - bare hammer: 14,110 lbs (6 400 kg)
Weight with Typical USA-Style Box Lead Guides: 14,570 lbs (6 610 kg)
26 in (660 mm) guides

Typical Direct-Drive Housing: 1,850 lbs (840 kg)
21 in (530 mm) opening

Total Typical Operating Weight: 16,420 lbs (7 450 kg)

(with guides, trip, and drive housing

Fuel Tank Capacity: 19.0 US Gal. (72 L
Oil Tank Capacity: 6.5US Gal. (25L

)
)
)
Overall Length: 20.1 ft (6.1 m)
Length including Direct-Drive Housing: 21.7 ft (6.6 m)

)

Minimum Box Lead size: 26 in (660 mm

BERMINGHAM

FOUNDATION SOLUTIONS
SINCE 1897 Wellington Street Marine Terminal, Hamilton, ON, Canada L8L 429

Phone 1.905.528.0425 = Fax 1.905.528.6187 = Toll Free (Canada & USA 1.800.668.9432)
www.berminghammer.com




English Units

B-32

7,050 Ib Piston

Sl Units

BPM

Stroke
(ft)

Potential Energy
(ft=lb)

Velocity
(ft/s)

B-32

3 200 kg Piston

35

11.8

83,190

22.5

BPM

Stroke
(m)

Potential Energy
(kJ)

Velocity
(m/s)

36

11.2

78,960

22.0

35

3.60

113

6.9

37

10.6

74,730

21.5

36

3.41

107

6.7

38

10.0

70,500

21.0

37

3.23

101

6.6

39

9.5

66,980

20.5

38

3.05

95.7

6.4

40

9.1

64,160

20.0

39

2.90

91.0

6.3

41

8.6

60,630

19.5

40

2.77

87.0

6.1

42

8.2

57,810

19.0

41

2.62

82.2

5.9

43

7.8

54,990

18.5

42

2.50

78.5

5.8

44

7.5

52,880

18.0

43

2.38

74.7

5.6

45

7.2

50,760

17.5

44

2.29

71.9

5.5

46

6.9

48,650

17.0

45

2.20

69.1

5.3

47

6.6

46,530

16.5

46

2.10

65.9

5.2

48

6.3

44,420

16.0

47

2.01

63.1

5.0

49

6.0

42,300

15.5

48

1.92

60.3

4.9

50

5.8

40,890

15.0

49

.83

57.4

4.7

51

5.6

39,480

14.6

50

g7

55.6

4.6

52

5.4

38,070

14.2

51

71

53.7

4.5

53

5.2

36,660

13.8

52

.65

51.8

4.3

54

5.0

35,250

13.4

53

.59

49.9

4.2

55

4.8

33,840

13.0

54

.52

47.7

4.1

56

4.6

32,430

12.6

55

.46

45.8

4.0

56

.40

43.9

3.8

[ stroke height is a function of soil resistance and may not be attainable in certain driving conditions.
[ standard Operating Range.




TYPE L-18 LEAD x 78' LG., LEAD WT = 12437 Ibs
STEEL PILE x 55' LG.

Crane Make: Kobelco

Crane Model: BM700

Series/Counterweight: GENERIC

Crane Serial/Tip: GENERIC-2

Tool Model: B-32

Tool Weight: 16420 Ibs

Pile Weight: 2428 Ibs

Spotter Model: HHH-14

Heel Ext. Length: 24.75"

Drive CL: 18"

Total System Weight *: 45157 Ibs

* not for calculating % chart capacity
Min Max

Pile Radius 25'-2" 33'-6"
Boom Tip Radius 19-10" 281"
Limiting Factor Spotter Min Stability
% Chart Capacity 59.8 95.0

Governing Load Case: Tool at Start of Driving Position

NOTE: WORKING RADIUS ABOVE GOVERNS. CRANE'S
LOAD-MOMENT INDICATOR MAY READ LOWER LEVELS THAN
ARE ACTUALLY OCCURRING. UNDER NO CIRCUMSTANCES
SHOULD THE ABOVE WORKING RADII BE EXCEEDED.

o) U Llje>
- a

A

25'-2" MIN PILE RADIUS

~¢

33'-6" MAX PILE RADIUS

Y

VERTICAL

FOUNDATION SOLUTIONS
SINCE 1897

Customer Name:

BCL
Description: 832 ON BM700
Date: Dwg. No.: Orientation: Rev.
02 Feb 2017 SK-A17-002-1 1A A
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Summaries of Monitored Water Wells and Relevant MOECC
Water Well Records
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APPENDIX C
Summaries of Monitored Water Wells and Relevant MOECC Water Well
Records

Table 1: Summary of Domestic Water Wells
Well Number, Address Available Well Details & Photographs

Drilled Depth: 37.5m

Depth to Static Water Level: N/A

Casing Depth, Diameter: N/A m, =150 mm

Casing to Pump Distance: N/A

Casing to Road Distance: 37 m

Pump Type: N/A

Well 1 (Cluster 7) MOECC Well Record Number: N/A

25209 Baldoon Road Other: Close to south side of house, depth extended to 37.5 m
and serviced 25 years ago. Nearby well records: 3302378
(1965) drilled 0.3 m into shale below 19.5 m, intake at 8.5 m,
static water level at 4.6 m, pumped for 5 hours at 15.2 I/m,
unable to clear water, abandoned; 3302379 (1965) drilled 0.6
m into shale below 19.5 m, intake at 10 m, static water level at
4.6 m, recommended pumping rate of 15.2 I/m, 102 mm casing
installed to 18.2 m.

Well 1. Top photograph illustrates
checking of accelerometers prior to
mounting on well casing. Bottom
photograph illustrates conditions near
well casing.

December 2017 Golder
Report No. 1668031-2000-R02 1/16 L7/ Associates



APPENDIX C
Summaries of Monitored Water Wells and Relevant MOECC Water Well

Records
Well Number, Address Available Well Details & Photographs
Drilled Depth: 20.1 m
Depth to Static Water Level: 4.6 m
Casing Depth, Diameter: 18.3 m, =102 mm
Casing to Pump Distance: N/A m
Casing to Road Distance: 65 m
Well 1A (Cluster 7) Pump Type: N/A
25226 Baldoon Road MOECC Well Record Number: 3302379 (1965)
Other: 3302378 (1965) drilled 0.3 m into shale below 19.5 m,
0.3 m of loose shale and gravel over rock, 102 mm diameter
casing installed, depth to static water 4.6 m, well pumped at
15.2 I/m for 5 hours, unable to clear water (cloudy), well
abandoned.

Well 1A. Photographs showing well covered with pail for protection of accelerometers. Left
photograph looking north, center photograph looking south and right photograph showing
accelerometers mounted on casing.

o

December 2017 €‘5 F Golder
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APPENDIX C
Summaries of Monitored Water Wells and Relevant MOECC Water Well
Records

Well Number, Address Available Well Details & Photographs

Drilled Depth: 20.4 m, bedrock at 20.1 m

Depth to Static Water Level: 2.1 m

Casing Depth, Diameter: 20.4, = 102 mm

Casing to Pump Distance: N/A

Casing to Road Distance: 35 m

Pump Type: Vacuum, intake at 6.1 m depth

MOECC Well Record Number: 3301106 (1966)

Other: Water pumped at 12.6 I/m for 1 hour to drawdown of
6.1 m, recommended pumping rate of 9.5 I/m

Well A (Cluster 7)
25321 St. Clair Road

Well A. Photographs showing well covered for protection of accelerometers. Top photograph looking
west, bottom photograph looking south.

=

December 2017 Golder
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APPENDIX C
Summaries of Monitored Water Wells and Relevant MOECC Water Well
Records

Well Number, Address Available Well Details & Photographs

Drilled Depth: 21.3 m, bedrock at 18.9 m

Depth to Static Water Level: 3.87 m

Casing Depth, Diameter: 18.9, =112 mm

Casing to Pump Distance: N/A

Casing to Road Distance: 50.5 m

Pump Type: Vacuum, intake at 7 m depth

Well 2 (Cluster 7) MOECC Well Record Number: 3305921 (1974)/A1392245
25345 Baldoon Road (2013)

Other: Recommended pumping rate of 22.8 I/m, well casing
and new cap installed in 2013; six well attempts were made on
this property in 1974 before encountering water including
3305919 (1974), 3305920 (1974), 3305922 (1974), 3305923
(1974), 3305924 (1974), and 3305925 (1974) all of which were
dry and abandoned

Well 2. Vented well cap showing accelerometer mounted during Phase 1 test pile vibration monitoring test
program.

December 2017
Report No. 1668031-2000-R02 4/16




APPENDIX C
Summaries of Monitored Water Wells and Relevant MOECC Water Well
Records

Well Number, Address Available Well Details & Photographs

Drilled Depth: 18.7 m

Depth to Static Water Level: 3.87 m

Casing Depth, Diameter: N/A, =150 mm

Casing to Pump Distance: Not available

Well 3 (Cluster 5) Casing to Road Distance: 101 m

8522 Bush Line Pump Type: Vacuum, intake at 7 m depth

MOECC Well Record Number: N/A

Other: Well records from nearby property 7204772 (2013),
7204774 (2013), 7204775 (2013) indicated all dry wells, drilled
to >3 m into shale

Well 3. Accelerometers mounted to well casing (left). Pressure tank (yellow) shown behind well casing.
Well casing cap fitted with vent. Right and bottom photographs illustrate conditions near well casing
and bottom photo illustrates existing band clamp with wires running between vented cap and casing.

December 2017 Golder
Report No. 1668031-2000-R02 5/16 L/ Associates



APPENDIX C
Summaries of Monitored Water Wells and Relevant MOECC Water Well
Records

Well Number, Address Available Well Details & Photographs

Drilled Depth: N/A

Depth to Static Water Level: N/A

Casing Depth, Diameter: N/A, =102 mm

Casing to Pump Distance: <1 m

Casing to Road Distance: 81 m

Well 4 (Cluster 5) Pump Type: One-line jet pump (vacuum)

26457 St. Clair Road MOECC Well Record Number: N/A

Other: Well and pump enclosed within small well house,
located northeast of residence, pump not connected until
September 6, 2017. Nearby well record: 302440 (1967) 102
mm diameter casing to 18.3 m, sand and gravel at 17.7 m,
static water level at 3.7 m well intake at 13.7 m and
recommended pumping rate of 12.5 litres/min

- Well 4. Accelerometers mounted to well casing (left) with
pump installed on September 6, 2017 also shown. Pressure
~ tank shown to right of well casing. Photographs below
illustrate well house and site conditions near well.

=
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APPENDIX C
Summaries of Monitored Water Wells and Relevant MOECC Water Well
Records

Well Number, Address Available Well Details & Photographs

Drilled Depth: 23.8 m

Depth to Static Water Level: 4.8 m

Casing Depth, Diameter: 22.9 m, =137 mm

Casing to Pump Distance: N/A m

Casing to Road Distance: 195 m

Well 5 (Cluster 1) Pump Type: N/A, Intake at 22.9 m

9559 Pioneer Line MOECC Well Record Number: 7105314/A063189 (2008)
Other: Casing set at top of rock, recommended pumping rate
of 19 litres per minute based on drawdown test. Other wells
between residence and road: 3306422 (1976) drilled 0.3 m into
shale below 22.3 m, recommended pumping rate of 19 I/m,
102 mm casing; 3306421 (1976) drilled to 22.9 m, dry,
abandoned. Gas noted in well record 7105314.

Well 5. Accelerometers mounted
to well casing (bottom right).
Photographs below and left
illustrate site conditions near well.

December 2017 érﬁ; Golder
Report No. 1668031-2000-R02 7116 [/ Associates



APPENDIX C
Summaries of Monitored Water Wells and Relevant MOECC Water Well
Records

Well Number, Address Available Well Details & Photographs

Drilled Depth: 20.5 m

Depth to Static Water Level: 4.2 m

Casing Depth, Diameter: 20.5 m, =102 mm

Casing to Pump Distance: <1 m

Casing to Road Distance: 55 m

Well 6 (Cluster 1) Pump Type: Two-line jet pump

24123 Prince Albert Road MOECC Well Record Number: 3300979 (1967)

Other: Pump and well located in well house, near solar panels
about 140 m from residence. Pumping rate of 9.5 litres per
minute. Additional well on site, 3300980 (1967) drilled to 1.2 m
into “soft black shale” below 23.1 m, casing set 0.3 m into top
of rock, at 21.9 m well dry and abandoned.

Well 6. Photograph at left
illustrates well casing, pump and
pressure tank. Bottom photograph
illustrates well house and nearby
conditions.

December 2017 €5 F Golder
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APPENDIX C

Summaries of Monitored Water Wells and Relevant MOECC Water Well
Records

Well Number, Address Available Well Details & Photographs

Drilled Depth: 17.5 m

Depth to Static Water Level: 3.2 m

Casing Depth, Diameter: 16.5 m, =162 mm

Casing to Pump Distance: N/A

Well 7 (Cluster 2) Casing to Road Distance: 54 m

25117 Prince Albert Road Pump Type: N/A, intake at 9.14 m

MOECC Well Record Number: 3309885 (2003)

Other: Drilled 1.2 m into shale below 16.2 m, screen installed
into rock with packer above in casing. Gas noted in well
records 3309885 and 3301107.

Well 7. Photograph at right illustrates well casing with accelerometers
mounted to casing and bag for rain cover. Well casing located between
home (lower left) and garage (upper right corner, right photograph).

o
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APPENDIX C
Summaries of Monitored Water Wells and Relevant MOECC Water Well
Records

Well Number, Address Available Well Details & Photographs

Drilled Depth: 16.8 m

Depth to Static Water Level: 1.9 m

Casing Depth, Diameter: 15.8 m, 140 mm

Casing to Pump Distance: N/A m

Casing to Road Distance: 56 m

Well 8 (Cluster 2) Pump Type: N/A, intake at well bottom

9241 Countryview Line MOECC Well Record Number: 7186693/A099114 (2012)
Other: Well includes sand pack from top of rock at 14.6 m to
bottom of well around stainless steel screen, gas encountered
at 15.2 m, cloudy water at end of pumping test, recommended
pumping rate 3.8 I/m, existing well at site abandoned at time of
drilling new well. Gas noted in well record 7186693.

Well 8. Photograph at right illustrates well with accelerometers mounted
to casing. Photograph below illustrates conditions near well.

December 2017 €" F Golder
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APPENDIX C
Summaries of Monitored Water Wells and Relevant MOECC Water Well

Records

Well Number, Address Available Well Details & Photographs

Drilled Depth: =14.3 m

Depth to Static Water Level: 4.6 m

Casing Depth, Diameter: =13.7 m, =102/153 mm

Casing to Pump Distance: =3 m

Casing to Road Distance: 80 m

Pump Type: N/A

MOECC Well Record Number: 3310350 (2012)

Other: 3310350 (2012) indicates correct location, appears to

be a new top casing over old well; 330133 (1967) drilled 0.6 m
Well 9 (Cluster 3) into shale below 14.3, 102 mm diameter casing set to 13.7 m
9557 Countryview Line in sand and gravel, red brass screen for bottom 1 m,

recommended pumping rate of 11.4 I/m; 3304611 (1968)
drilled 0.3 m into shale below 14.9 m, 102 mm diameter, intake
at 9 m, static level at 4.6 m, 19 I/m; 3304642 (1969) dry,
abandoned; 3304643 (1969) dry, abandoned; 3304644 (1969)
drilled 0.6 m into shale, dry, abandoned; 3304653 (1969)
drilled 0.6 m into shale, unable clear cloudy water after 2 days
of pumping, abandoned; 3304654 (1969) drilled 0.6 m into
shale, unable clear cloudy water after 6 days of pumping,
abandoned

Well 9. Photograph at right illustrates well casing with accelerometers mounted to casing. Conditions
near well casing illustrated in photographs below where barn, within which pump was located near well
casing, and drlveway leading to barn.

| \l"||'"'/u'|'IJ / / | |

s
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APPENDIX C
Summaries of Monitored Water Wells and Relevant MOECC Water Well
Records

Well Number, Address Available Well Details & Photographs

Drilled Depth: N/A

Depth to Static Water Level: N/A

Casing Depth, Diameter: N/A, =102 mm

Casing to Pump Distance: N/A

Casing to Road Distance: 61 m

Pump Type: One-line jet pump (vacuum)

MOECC Well Record Number: N/A

Well 10 (Cluster 3) Other: Nearby well records: 3304612 (1968) drilled 0.6 m into
9709 Cedar Hedge Line shale below 13.7 m, dry, abandoned; 3304613 (1968) drilled
0.3 into shale at 14 m, static water level at 3 m, pumped for 2
weeks at 4 15.2 I/m, water cloudy and “unable to control sand”,
casing pulled and well abandoned; 3304614 (1968) drilled 0.3
m into shale at 14.3 m, 102 mm casing installed to 12.2 m,
intake at 10 m, pumped for 3 days at 15.2 I/m, water “cloudy at
times”; 3301136 (1963) drilled 2.6 m into shale below 13.6 m,
installed 102 mm diameter casing, other pumping details
unknown.

LY

\\’\\Z\\f;\\_‘.aWell 10. Photograph at upper left
~illustrates proximity of well casing,

pump and tank. Accelerometers

- mounted to casing shown below.

Conditions near well casing
illustrated in lower left
photograph.

o
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APPENDIX C
Summaries of Monitored Water Wells and Relevant MOECC Water Well
Records

Well Number, Address Available Well Details & Photographs

Drilled Depth: N/A m

Depth to Static Water Level: N/A m

Casing Depth: N/A, =150 mm

Casing to Pump Distance: N/A m

Well 11 (Cluster 4) Casing to Road Distance: 89 m

9596 Union Line Pump Type: N/A

MOECC Well Record Number: N/A

Other: Nearby well records: 3301279 (1959) drilled 0.3 m into
gravel below 14.9 m, 102 mm diameter casing to 19.9 m, gas,
recommended pumping 2 I/mm, static level 4.6 m.

~ Well 11. Accelerometers
=== Mounted to casing shown
lower right. Conditions near
well casing illustrated in
photographs at left.

o
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APPENDIX C
Summaries of Monitored Water Wells and Relevant MOECC Water Well
Records

Well Number, Address Available Well Details & Photographs

Drilled Depth: N/A

Depth to Static Water Level: N/A

Casing Depth, Diameter: N/A m, =150 mm

Casing to Pump Distance: 0 m

Casing to Road Distance: 84 m

Pump Type: Mechanical lift pump

MOECC Well Record Number: N/A

Well 12 (Cluster 4) Other: Nearby well records: 3301223 (1947) drilled 1.5 m into
9468 Union Line shale below 13.4 m, static water level at 3.7 m;
7163633/A099070 (2011) drilled 2.7 m into shale below 13.4
m, 140 mm casing to 13.7 m, screen and sand pack installed,
recommended pumping rate 38 I/m with intake at 16.2 m;
716345/264876 (2011) drilled to 15.8 m, 1.5 m screen,
decommissioned well originally drilled in 2003 because well
“turned dirty”. Gas noted in records 7163633

7163645.

Well 12. Photograph at top right illustrates well casing with pump
mounted on top of casing. Lower right photograph shows
accelerometers mounted on casing. Conditions near well casing
illustrated in photographs below.

o
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APPENDIX C
Summaries of Monitored Water Wells and Relevant MOECC Water Well

Records

Well Number, Address Available Well Details & Photographs

Drilled Depth: 15.8 m

Depth to Static Water Level: 2.1 m

Casing Depth, Diameter: 13.7 m, =136 mm

Casing to Pump Distance: <1 m

Casing to Road Distance: 67 m

Pump Type: Two-line jet pump

MOECC Well Record Number: 3308468 (1989)

Other: Recommended pumping rate 2 to 3 I/m. 3308469
(1989) dry, abandoned.

Well 13 (Cluster 6)
8771 Union Line

Well 13. Photograph at right illustrates well casing with pump mounted immediately adjacent to pump.
Photographs at left illustrate conditions near well casing.

December 2017 €5 F Golder
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APPENDIX C

Summaries of Monitored Water Wells and Relevant MOECC Water Well
Records

Well Number, Address Available Well Details & Photographs

Drilled Depth: N/A m

Depth to Static Water Level: N/A m

Casing Depth, Diameter: N/A m, =150 mm

Casing to Pump Distance: N/A m

Casing to Road Distance: 13 m

Well 14 (Cluster 6) Pump Type: Jet

8904 Union Line MOECC Well Record Number: N/A

Other: Nearby well records: 7216293 (2013) abandonment of
50 mm diameter 14 m deep well; 7216295 (2013)
abandonment of 73 mm diameter 17 m deep well in pump
house; 7216292/A139346 (2013) drilled 4.7 m into shale below
14.2 m, 137 mm diameter casing to 14.2 m, recommended
pump rate 2 I/m, water with “slight haze”.

Well 14. Photograph at right illustrates well with accelerometers mounted
on casing. Photograph below, taken from well location, illustrates proximity
of well casing to roadway and transverse pavement crack.

December 2017 €5 F Golder
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/17 iZQ
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71 OlJ | 31/ |9J'Ne Ontario Water Resources Commission Act

Blev. | 10 6@@ WATER WELL RECORD

Well A. MOECC Record ¥
3301106

dress.......... Ra DLia #1, Dover. Genile . ...

Pumping Test

Inside diameter of casing............... A Static level ............... e
Total length of casing............... BTV Test-pumping rate ... 200 gal. per hour. . ... G.P.M.
Type of SCTEEN ... ... Pumping level ... RO
Length Of SCTEEN. ... ... Duration of test pumping.......... 1 hour ..o
Depth to top of screen..... .. ... .. Water clear or cloudy at end of test ... clear ... e
Diameter of finished hole .. ... AW ... Recommended pumping rate . ..150 gal, per hr.G.PM.
with pump setting of ... 20. ..... feet below ground surface
Well Log Water Record
Overburden and Bedrock Record Fa).m ’11,-‘8 wggacp}f}vlv(ast)eraits) I%?gsﬁ,f :Va:ﬁ;,r
found sulphur)
Red Sand Cne Fifteen Fresh
Soft blue clay Fifteen |Sixty-five
Hard Pan Sixtv-five|Sixty-six
Black Shale Sixty-six Pixty-seven (/7

For what purpose(s) is the water tobe used? ... ...

Level . ...

Is well on upland, in valley, or on hillside?.. ..
Drilling or Boring Firm. . ...
Orval TIEeuyer o,

( .

Form 7 15M-60-4138

O WRC COPY

Location of Well

In diagram below show distances of well from
road and lot line. Indicate north by arrow.
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Text Box
Well A.  MOECC Record 3301106
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Casing and ‘Screen Record

'J‘-L Ontario Water Resources Commission Act

o 160052101 WATER WELL RECORD

Well 1 ‘Nearby MOECC
Record 3302378

Pumping Test

i o
Inside diameter of casing..,..........fé..’..l. ........................................... Static levei ... ... 2.5 s s
Total length of casing ... & #/ ................................................ Test-pumping rate ... .. 4/ ....................................... G.P.M.
Vd
Type of screen Pumping level.......... N R N s

Length of screen ...

Depth to top of screen..............

Duration of test pumping........ _-5‘ ‘A{)

Water clear or cloudy at end ofrtesW& A ALt

Diameter of finished hole .. 1,[ 2 Recommended pumping rate. ... }'7/ ........................... G.PM.
with pump setting of. ... o . S feet below ground surface
Well Log Water Record
. Depth(s) at Kind of water
Overburden and Bedrock Record Fg:)m }‘to whichwater(s)] (fresh, salty,
: . found sulphur)
> /7

Is well on upland, in valley, or on hillside? ... ~*
Drilling or Boring Firm

Address................

Form 7 15M-60-4138

O WRC COPY

Location of Well

In diagram below show distances of well from
road and lot line. Indicate north by arrow.
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Ontario Water Resources Commission Act ]

!%Rgf@r%' WATER WELL RECORD
ain L o2 b L L 1L

Casing and Screen Record

Inside diameter of casing...... D Static level
p .
Total length of casing..... €. L Test-pumping rate ... ... 17( ....................................... G.P.M.
/
Type of screen ... . ... ...l Pumping level............. 0 e S
‘Length of SCTEeN.................i Duration of test pumping............. 7W ...................................
Depth to top of screen........ ... _ Water clear or cloudy at end of test...... Cé’ts/“ ......................
Diameter of finished hole . 4 OO Recommended pumping rate.......: "\/ ........................... G.P.M.
with pump setting of . ... Fe / ........ feet below ground surface
Well Log Water Record
Depth(s) at Kind of water
Overburden and Bedrock Record F ;gm %;0 'which water(s) (g'les}(:, :;lt;,
' - found sulphur)
Tepp ol o z— é 3 %okl
VY a 2 /2
, — S =
Lol 7 > <X £ 3 £ <
Lok SR csx \&L
For what purpose(s) is the water be ysed?... TSP Location of Well
............................................ ,é In diagram below show distances of well from

road and lot line. Indicate north by arrow.

£

Is well on upland, in valley, or on hillside? ... .,

Form 7 15M-60-4138
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OWRC COPY
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Casing and ‘Screen Record

'J‘-L Ontario Water Resources Commission Act

o 160052101 WATER WELL RECORD

Well 1A. MOECC
Record 3302378

Pumping Test

i o
Inside diameter of casing..,..........fé..’..l. ........................................... Static levei ... ... 2.5 s s
Total length of casing ... & #/ ................................................ Test-pumping rate ... .. 4/ ....................................... G.P.M.
Vd
Type of screen Pumping level.......... N R N s

Length of screen ...

Depth to top of screen..............

Duration of test pumping........ _-5‘ ‘A{)

Water clear or cloudy at end ofrtesW& A ALt

Diameter of finished hole .. 1,[ 2 Recommended pumping rate. ... }'7/ ........................... G.PM.
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AT - FEET DIAM MATERIAL THICKNESS £ROM 10 OC [MATERIAL AND TYPE DEPTH TO TOP 21-24 | 80
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STATIC WATER LEVEL |25 T O] PUMPING IN DIAGRAM,BELOW SHOW DISTANCES OF WELL FROM ROAD AND
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e v O cLear 2 0O crLoubY
E GPM FEET
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ﬁ%HF'CH7

Ov sy i't
ELEVATION . RC BASIN CODE 1n - "

3305921 17 394042 4102261 4 588 4 23 AUG 07, 1975 .90 1

LOG OF OVERBUHKUEN ANU DEURUUR VA1 CNIALS (SEE INSTRUCTIURS)

e
FEET

DEPTH -
FROM TO0

MOST OTHER MATERIALS GENERAL DESCRIPTION
COMMON MATERIAL

g | 0y . e

. A v u"ﬂ'

GENERAL COLOUR

i 2 597 %

P E ~q°¢a "

Votado ? 627 22

T .-

@mmmwmmwmmml. L U
I_EI_A_I_[WL?L_'_LLJ_J‘IlIlll‘IIlJl Lt el Ly ||I1I1LLJlnull|l|LLJIH|I||| J_[_J L_rl

T2
. SIZE(S1 OF OPENING 31-33 | DIAMETER 34-38 HENGTH 39-40
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[ SALTY 4 [J MINERAL s . - R
. T T Zo-23 T - FEET
20231 ‘—_,—k“—‘T 171811 ] sTEEL ° | DEPTH SET A £ MATERIAL AND TYPE LE(:;MPiz:(EiROEUTE\
[0 FRESH [] SULPHUR ) 2 [] GALVANIZED o .
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2 [] SALTY 4 [J MINERAL 110 steer 26 ‘
2
3033 salso O GALVANIZED ‘
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o rauno DEPTH FEET | w ‘
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- LEVEL PUMPING 2 [1 RECOVERY LINE DICATE NCRT RROW
wn T e 2z2a TAs MINUTES T 60 MINUTES
oo TSRS : 32-34 35-37 B ' ;z-"
= 5 — '
) i2 FEET FEET FEET T I f N f 7
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USE 4 [J INDUSTRIAL 8 [] COOLING OR AIR CONDITIONING
O oTHER 9 0 NOT USED
87
1 D‘ CABLE TOOL & [J BORING
METHOD 2 [J ROTARY (CONVENTIONAL) 7 [ DIAMOND
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Well 3. Nearby MOECC

f;}- Well Tag No. (Place\BYcker and/or Print Below) Record 7204772

Ministry of
f’ Ontarlo the Environment Regulation 903 Ontaric Water Resources Act
Page of

Measurements recorded in: (] Metric B imperial
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s - 3a COAE

SUG 0 LUSH LIV E Lo Ve ; ]
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NE N T
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Annular Space { Results of Well Yield Testing

Depth Set at (mift) Type of Sealant Used Volume Placed After test of well yield, water was: Draw Down Recovery
From To (Material and Type) (M) [] Clear and sand free Time| Water Level | Time | Water Level
- }é [C] Other, specify (min) (mif)  |(min)|  (mifY
75 ") 7 6*7 iR : ; ; : Static

If pumping discontinued, give reason: Level

wilts é{mémlcz b : ,
/8 0 0/ / / ( Cﬁfr//f{/r’?fi S Pump intake set at (mif) 5 )
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[ Rotary (Conventionat)  [1Jetting ] bomestic {1 Municipal (] Dewatering uration of pumping . 5 5
[[] Rotary (Reverse) [] Driving { ] Livestock [} Test Hole 1 Monitoring |} _ hrs+  min /
[1Boring {71 bigging [ ] trrigation [] Cooling & Air Conditioning Final water level end of pumping (m/ff) 10 10
[ Air percussion [ industrial
i s (i
[ Other, specify _ I ) Other, specity 2 G801 L ¥ T £ If flowing give rate (imin / GP 15 15
.  Construction Record - Casin , , Status of Well 20 20
Dlnside Open Hole OR Material Wall Depth (mift) [J water Supply Recommended pump.depth (m/f)
iameter |  (Galvanized, Fibreglass, | Thickness
(cmiin) Concrete, Plastic, Steel) (cmiin) From To E _T_s;‘ﬁ;g‘em wel 25 25

Recommended/pbump rate
[T Recharge Well (min | GPM) / d'/é P 30 30

[[] Dewatering Weill

. - 4 4
[] Observation andjor | '\Well prodéiction (fmin | GPM) 0 0
Monitoring Hole
] Alteration Sinfek 50 >0
(Construction) ?E‘nf ted?@
Abandoned, L.iYes | ] No 60 60
B T —— —_—— Insufficient Supply
__ ConstructionRecord-Screen . (] Abandoned, Poor | | _ Map of Well Location
Outside Material Depth (m/f) Water Quality Please provide a map below following instructions on the back.
Diameter (Plastic, G ?ene d. Steel Slot No. Abandoned. oth
(cmlin) , Galvanized, Steef) yw’ To O Sp:;fyone . other,

[] other, speafy

R _ Yk

Water Details : Hole Diamet

Nater found at Depth |Kind of Water: [ |Fresh | |Untested Depth (mifi) Diameter

From__.="To (cmniin)

(mift) [ }Gas | {_|Other, specify __

WVater found at Depth |Kind of Watgret —_Untested
(mift) | A@sET] | Other, specify

NateLWt Depth |Kind of Water: [ ]Fresh [_]Untested

(mift) [ | Gas| [_|Other, specify ______. _
Well Contractor and Well Technician Information

s Ly E

tusmess Name of Well Contractor Well Contractor's Licence No.
g * l s 7
A UNDLELE WG TERX N ELE S YO Y Z
iusiness Address (Street Number/Name) Municipality Comments:
KT S yEA 17T
'rovince Postal Code Business E-mail Address -
ﬂ‘/y/ 7 ozl A s Well owner's | Date Package Delivered Ministry Use Only
Us. Telephone No. (inc. area code) | Name of Well Technician (Last Name, First Name) ‘p”;g:gggf’” Ul || Audite.
T ar-2Vas L o Ly (e L e . delivered Y M R .
v/ /}A /ig{gug é’/‘y/”//t“ / ,(/Z//”O/:?? éé Date Work Completed Z 170072

i

1
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PELLO By S £/VE 00U ET . 37 v&’”é'
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& AT Ontario RN
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Overburden and Bedrock MaterialslAbandonment Sealing Record (see instructions on the back of this form)

Depth (m/ﬁ)

General Colour Most Common Material Other Materials General Description From
LAEY LA E L S FON E- BRI K 0 /
Lzorual CLA Y LI hE L / [
L EE CLDY L S E JYARw Y
Ay | CLpuwss CL P ~SIdF " CEr 7~ 7 E2D vl 163
Lfira c L5022 & K 20 63 175

¥ oL € 0N E ITULL ELD

, Annular Space , Results of Well Yield Testing ‘
Depth Set at (m/ft) Type of Sealant Used Volume Placed After test of well yield, water was: Draw Down Recovery
From (Material and Type) (mIf) ] Clear and sand free Time| Water Level | Time | Water Level

7 g/ ﬁ é WJZE, S/é&% [[] Other, specify (min) (mift) | (min) (mif),
: - ; : || Static
If pumping discontinued, give reason: Level /

g 4 [/ é«u/t’(}éf‘f#ﬁ //Zf’w, ,\ ) ]
a/(/(/ 5/ ﬁ/’ // C&‘/é/’fj S Pump intake set at N‘t)\ 2 o)

i
Well Use Pumping rate (imin/ GPM)\ 3 / 3

 Method of Construction

¥ Cable Tool [] Diamond [ Public [] Commercial [] Not used . - 4 4
[ Rotary (Conventional) [ Jetting 1 Domestic [ Municipal [_] Dewatering Duration of pumping i

[[] Rotary (Reverse) [ Driving ] Livestock [] Test Hole ] Monitoring || - s+ min /5/ g
[IBoring [ Digging [ irrigation [] Cooling & Air Conditioning Final water level end of pumping (mift) 10
(1 Air percussion [ Industrial

[ other, specify [ Other, specify 7 & 40 £ C 4 LT 4 g€ If flowing give rate (min | GP 15 15
. Construction Record - Casing ' Status of Well 20 \\ 20
D!grs;i?er %p«}an H'oledOFR_bMat;arial Tth(a!l Depth (mift) [ water Supply Recommended pump.depth (m/ff)

fomin) | Conarto, iaste. tesl) | fomimy | From | o O] Repecament wl / 25 25
Recommendedpump rate
[] Recharge Well (iimin | GPM, 30 \3Q

[[] Dewatering Well

[ Observation andior | \Weil préduction (imin | GPM) 40 40
Monitoring Hole i
[] Alteration - 50 50
(Construction) DE’nfECtEd?#
x}Abandoned, 1vyes | ] No 60 60
T e T - Insufficient Supply -
e Construction Record - Sc [ Abandoned, Foor Map of Well Location
Outside Material ? Water Quality Please provide a map below following instructions on the back.
D(tg’r;}?rtl)er (Plastic, Galvanized, Steel) Slot No. M*’" o [ Abandoned, other,
specify '

O Other specn‘y

[ ) 5 ,5/-'

. Water Details Hole Diameter X*&:*w ‘ e
Water found at Depth Kind of Water: {_IFresh [ ]Untested Depth (m/ft) Diameter "
. /i W
(mif) (JGas | [JOther, specity ____.— To | fmt) M
Nater found at Depth |Kind of Wateg: - _\Untested -
. |y
(mifY) {_|Gas+—1OMer, specify .
Nater found at Depth [Kind of Water: L_%Fresh Untested \ O
(mift) [ ]Gas| [ _IOther, specify - /
. Well Contractor and Well Technician Information = - J /
3usiness Name of Well Contractor Well Contractor's Licence No. B S E L A E
Al 772k 60T JECWELLS Y g Y
jusiness Address (Street Number/Name) Municipality Comments:
A HFH S A& AYE )
rovince Postal Code Business E-mail Address
o - ! M s " T g %
é VY 7, ; /,M A?'WLI /9 /} Well owner's | Date Package Delivered Ministry Use Only
3us.Telephone No. (inc. area code) |Name of Well Technician (Last Name, First Name) g‘;ﬁgggc’” SURTUNTUE SO Audit No.
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the Environment

[ Metric

@ Imperial

Well Tag No, (Piacf\Sticker andlor Print Below)

Record 7204775

Regulation 903 Ontario Water Resources Act

Page of

Township

| Concession

| ) } i
FSs0 W&”J// L/AE SOOYET S0 ELKRE
County/District/Municipality City/Town/Village Province Postal Code
ANEANT Ontario L] g

Northing

0]

UTM Coordinates
NAD | 8 3

Zone ;as d{\go

General Colour Most Common Material

Overburden and Bedrock Materials/Abandonment Sealing Record (see instructions on the back of this form)
Other Materials

Municipal Plan and Sublot Number

Other

Depth (mifi)
From To

General Description

g =%

LZonrd | CLp S ST LR E O @
CAEY CLA & &AL E 0FZ ¢
CHEY | COL0 (L2 ~5ii T CEr726 T e VIRV

LBLAK | s AE & 26l O ¢3 |50

ST ATl E

- A e S

sl 7l EL -

Annular Space

Type of Sealant Used
(Material and Type)

Depth Set at (mi/f)
From To

Volume Placed
(/)

S50 | Lo 74{//é G oty

0 O\ eXvveey

Results of Well Yield Testing

_ Niethod of Construction

Well Use

Cable Tool ] Diamend ] Public [ Commercial ] Not used
[ Rotary (Conventional) [] Jetting [ Domestic [ Municipai (1 Dewatering
[CJ Rotary (Reverse) [ Driving [ Livestock [ Test Hole [T Monitoring
[ Boring [ bigging O Irrigation [[] Cooling & Air Conditioning

[ Air percussion O industrial

[ Other, specify .

B8 Otner, specify e TS CHLT U E &

Construction Record - Casin

Depth (mift)

Inside Open Hole OR Material Wall
Diameter (Galvanized, Fibreglass, Thickness
(cmfin) Concrete, Plastic, Steel) (cmiin) From To

Status of Well
[ Water Supply
[J Replacement Well
[ Test Hole

[[] Recharge Well
] Dewatering Welt

[] Observation and/or

Monitoring Hole
1 Alteration
(Construction)

' Outs:de

Material Depth (m/ft)
Di , :
('gnr;?fsfr {Plastic, Galvanized, Steefy| S/t No | Eoe T To

IE] Abandoned,
Insufficient Supply

["1 Abandoned, Poor
Water Quality

[] Abandened, other,
specify

[—

J Other speczfy

Water Details

Hole Diameter

Water found at Depth Kind of Water: [ JFresh [ |Untested Depth (m/ft) Diameter
- /i)
(mift) { 1Gas | [_|Other, specify From To o~ (emin)
Water found at Depth |Kind of Water: [ [Fresh |_|U o

(mif) [ JGas | [ ]Other, s -
Water found epttTRInd of Water: | |Fresh | |Untested

[_]other, specify

(mift) [ 1Gas

Busmess Name of Well Contractor

STUNL L E LT TEST (WELl S

Well Contractor and Well Technician Information
Well Contractor’s Licence No.

VAL

fter test of well yield, water was: Draw Down Recovery
Clear and sand free Time| Water Level | Time | Water Level
Other, specify {min) (mik) | (min) (mift)
If pumping discontinued, give reason: E;?/tgl:
1 1
Pump intake %ﬁ(m/ﬁ) 5 5
Pumping rate (imin NGPM) 3 3
4 4
Duration of pumping
o hrs+ min 5 5
Final water level end of pumptng?ﬂ\) 10 10
If flowing give rate (Imin { GPM) \15 15
2\}\ 20
Recommended pump depth (m/f)
25 25
Recommended pump rate
(Imin | GPM) 30 \\ 30
40
Well production (limin { GPM) 40
50 \;\Q
Disinfected?
LlYes []No 60 60

Map of Well Location
Please provide a map below following instructions on the back.

Sl LI AE

Business Address (Street Number/Name) Municipality Comments:
-} . ) c )

NS < | JBLEN HELA
Province Postal Code |Business E-mail Address

[L)/’V’ 77 i mm f Well owner's | Date Package Delivered __ Ministry Use Only
Bus.Telephone No. (inc. area code) ’Name of Well Technician (Last Name, First Name) i gz:;sgon RO TN P b Audit No.
f/f; "?7;6 g};& ;/)7///7674 & {TAK/V&/ T d‘i{l:’ere‘j DateWork’Completed Z 170071
Well Technician's Licence No Szgnature ¥ Techpician and/gr,Contractor Date Subrrutted [ Yes

o ; ; 7 o | N R L P
VAR/AN/S »Af)ét)% clvlv b Xy Pinl/z1060ls

0506E (2007/12) - @ Queen’s Printer for Ontario, 2007

Mmmﬁ:w £ @@w
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Casing and Screen Record

Well 4. Nearby MOECC| 2
Record 3302440

33 N¢

2440

Pumping Test

. . . g L
Inside diameter of casing. .9~ "7 . ...

Total length of casing. {‘d ....... 20O USSP URR

Type of screen
Length of screen ... T ... . PRSP URN
Depth to top of screen . ... ...

Diameter of finished hole <. ¢/ . . .

Static levei & R AL

Test-pumping rate .7 € ¢ f‘ fﬁ .. G.BNE-
Pumping level . J / ..........................................................
Duration of test pumping. . g/

Water clear or cloudy at end of test . ﬂé&‘/" ....................
Recommended pumping rate . & 20 .. . . . GPMH
with pump setting of . . H 577 feet below ground surface

Well Log

Water Record

Overburden and Bedrock Record

Kind of water
(fresh, salty,
sulphur)

Depth(s) at
F;‘gm };0 which water(s)

MW

found
2. /2

]

, Ve¥a
£ -

T J
54 | 4 & i

Lo

For what purpose(s) is the water to be used? . W R

ring Contractor)

(ngnature of Licensed Drilling or

Form 7 15M-60-4138

OWRC COPY

Location of Well

In diagram below show distances of well from
road and lot line. Indicate north by arrow.

\"N
[ 2

ot

e ?*%7%if;§f5’§?

2
%
e



sboone
Text Box
Well 4.  Nearby MOECC Record 3302440


; | - MINISTRY OF THE ENVIRONMENT R AN e §
| WeII 5. M

d : The Ontario Water Resources Act OECC Record
Y 3306421

V WATER WELL RECOR FTTT

Ontario ? ; ?
1. PRINT ONLY IN SPACES PROVIDED (' 3 3 U 6 t. 2 1 .‘ -.
2. CHECK CORRECT BOX WHERE APPLICABLE e H
el
COUNTY OR DISTRICT TOWNSHIP, BOROUGH, CITY, TOWN, VILLAGE 9 CON., BLOCK, TRACT, SURVEY, ETC. 25-27
O HATHAM S 4 é
M DATE COMPLETED 4853
DAv_Af __é 26
RC. ELEVATION AC BASIN CODE L 0
or 500 & 0595 4T 23 b b b
25 26 30 31 47

LOG OF OVERBURDEN.AND BEDROCK MATERIALS (SEE INSTRUCTIONS)

€ MoST e GENE SCRIPT DEPTH - FEET
GENERAL COLOUR COMMON MATERIAL OTHER MATERIALS RAL DESCRIPTION FROM 0

/g?b/_xl:_/ =2

p ,&5"/ yAvc>
w7 : /2 | o
éo\75
il

D poal b4 00l A508] , | . | 00b0305T . | ] 1 0075817 . 1 ]
31 1 ) Lo Ml be) U
T T T T | P N I B S ) W B S R Ll by L
1 2 10 14 15 21 32 A3 54 65 75 9&
SIZE(S) OF OPENING 31-33 DIAMETER 34.38 |LENGTH 39-40
WATER RECORD [51] CASING & OPEN HOLE RECORD Z |shrna)
i
WATER FOUND INSIDE WALL DEPTH - FEET w INCHES FEET
KIND OF WATER
AT - FEET DIAM MATERIAL THICKNESS F CC [MATERIAL AND TYPE DEPTH TO TOP a1-44 | 8O
INCHES INCHES ROM TO o OF SCREEN
Lol 1 [ FRESH 3 [ SULPHUR 14 = »
10-11
"2 {3 SALTY 4 [] MINERAL 1 O sTEEL FEET
2 [0 GALVANIZED
5-18 19 3 [J CONCRETE
/] o sk s Osoeerue (e PLUGGING & SEALING RECORD
2 [J SALTY a [ MINERAL a [J OPEN HOLE
DEPTH SET AT - FEET
v 17-18| 1 [ STEEL 13 MATERIAL AND TYPE Lé::‘:'él::‘];z)
V [] FRESH 3 [] SULPHUR 2 O GALVANIZED FROM 1O . ETC.
2 [J SALTY 4 [] MINERAL 3 O CONCRETE gt o oy
25-28 1 O FREsH 3 O SULPHUR 29 a [J OPEN HOLE
2 [0 SALTY 4 [] MINERAL 24-2514 [J STEEL 26 27-30 18-21 22-28
Tako 2 [0 GALVANIZED
30-33| | [ FResw a3 [ suLpHur 4P 3 O CONCRETE 26.28 30-33| 80
2 O SALTY 4 [J MINERAL a ] OPEN HOLE
T
PUWPING TEST METHOD 10 | PUMPING RATE 13-14 | DURATION OF PUMPING
71 LOCATION OF WELL Y0/
D 2 D 15-16 1718
’ ! PUMP BAILER GPM HOURS MINS
STATIC | WATER LEVEL |25 T O PuMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
END OF WATER LEVELS DURING LOT LINE. INDICATE NORTH BY ARROW.
- LEVEL PUMPING 2 [0 RECOVERY
w 19-21 22.24 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES
’u;l 26-28 29-31 32-34 35-37 '
EET FEET FEET FEET FEET FEET
(O] 4 .
2 | IF FLOWING, 36-41 | PUMP INTAKE SET AT WATEA AT END OF TEST a2 ‘/_.l* C'-\__
— GIVE RATE
o
s — reet| ! O cLear 2 O cLoupy
] RECOMMENDED PUMP TYPE RECOMMENDED 43-45 |RECOMMENDED 46-49
n_ PUMP PUMPING
O suarrow 0O DEep SETTING FEET | RATE GPM
50-53 o e__ GPM./FT.SPECIFIC CAPACITY
54
FINAL T O WATER SUPPLY 5 gABANDONEu. INSUFFICIENT SUPPLY
2 [ OBSERVATION WELL ABANDONED. POOR QUALITY
STATUS 3 [0 TEST HOLE 7 O UNFINISHED
OF WELL & (0 RECHARGE WELL
55-561 | [ DOMESTIC s [0 COMMERCIAL
2 O stock s [0 MUNICIPAL
. WATER 3 [J IRRIGATION 7 O PUBLIC SUPPLY 0
USE 4 [0 INDUSTRIAL 8 [0 COOLING OR AiR CONDITIONING q 3
O oOTHER s O NOT usED o
- 57
1 g CABLE TOOL ¢ [0 BORING
METHOD 2 ROTARY (CONVENTIONAL) 7 [0 DIAMOND
OF 3 [0 ROTARY (REVERSE) s [0 JETTING
DR'LL‘NG 4 [J ROTARY (AIR) 9 [0 DRIVING
s O AiR PERCUSSION DRILLERS REMARKS:
NAME OF WELL CONTRACTO: LICENCE NUMBER DATA 58 | CONTRACTOR 2 | DATE El 63-68 | 80
. : SOURCE 0 8 7 6
o .
o : A7 z .
'_ ADDRESS / o DATE OF INSPECTIO INSPECTOR
-
(3) w 97/ Y4
b4 =2 w| /7 é
E NAME OF DﬁlLLER ORER LICENCE NUMBER D [Remars:
w
5 -~ w22 L |0 % P
= . “
O | SIGNATURE OF SUBMISSION DATE 7 W K NN Y
("9
= wi
_ DAY MO.___ YR

FORM 7 MOE 07-091

MINISTRY OF THE ENVIRONMENT COPY
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MINISTRY

OF THE ENVIRONMENT

T i

Well 5. MOECC Record

v The Ontario Water Resources Act 3306422 o
. - W - o
WATER WELL RECORD
Ontario . - MUNI(CIP CON.
premsnons - (G7) 133064224 33002 Edal .. | lod
COUNTY OR DISTRICT, N TOWNSHIP, BOROUGH, CITY, TOWN, VILLAGE 3 9 CON.. BLOCK, TRACT, SURVEY, ETC. LQT 25-27
(<2 TH Cons -8 OO
AM DTTE COMPLELED 4§
DAV_)__é_ MCL_Q_@ VR7é
, 0. /550 S Ic ST @30, Ll L]

LOG OF OVERBURDEN AND BEDROCK MATERIALS (see INSTRUCTIONS)

GENERAL COLOUR

MOST

COMMON MATERJAL

OTHER MATERIALS

DEPTH - FEET
FROM

GENERAL DESCRIPTION To

AJ

|/

/ | /2

7

=
>

/2| 72

d

72|73

| St

A A

73| 2

|l|]1
z 0

D 0ool 02 1) ol 2508 | | 0074309 0023 11 .

llolq—z%'ml|l|llll[|
T

N
O L L) L 1

|
|

IMI‘SIIIllitﬂllllll/l—l\\llljtzllllllllll||u|lllll|l

o

SIZE(S) OF OPENING 31-33 DIAMETER 34-38 |[LENGTH 39
41] )  WATER RECORD {{51] ) CASING & OPEN HOLE RECORD 2 |
N o= w
W, FOUND KIND OF WATER TIWETOE wALL DEPTH - FEET w INCHES FEET
AT - FEET DIAM, MATERIAL THICKNESS FROM 10 CC [MATERIAL AND TYPE DEPTH TO TOP atas | 80
- 2 INCHES INCHES o . OF SCREEN
a3, FRESH 3 [] SULPHUR )
10-41 | 1 STEEL 12 13-16
2 SALTY ¢ [] MINERAL FEET
_2, /7 |21 eavanizeo ’205(
1518 FRESH 3 SULPHUR '° 3 CONCRETE )o
/7 o O suLeny B S 4 PLUGGING & SEALING RECORD
2 [ SALTY 4 [] MINERAL 4 [0 OPEN HOLE
- _ DEPTH SET AT - FEET
20.23 7a 17-18|1 [ STEEL 19 20-23 MATERIAL AND TYPE (CEMENT GROUT.
' [0 FRESH 3 [J SULPHUR 2 [0 GALVANIZED FROM 10 LEAD PACKER. ETC.)
2 4
O SALTY [0 MINERAL s O CONCRETE os e
25-28| | [ FRESH 3 [] SULPHUR °° 4 [ OPEN HOLE
2 [Q SALTY 4 [] MINERAL 24-2514 [0 STEEL 26 27-10 18-21 22-25
7to 2 0 GALVANIZED
30331 | O FRESH 3 [] SULPHUR 3 O CONCRETE 26.29 30.33 || 80
2 (O SALTY a [ MINERAL 2 [1 OPEN HOLE
Lpnn,
MPING TEST METHOD 10 | PUMPING RATE 11-14 | DURATIDN OF PUMPING
0005~ 0 LOCATION OF WELL /) o/
15-16 17-18
(v ! ¢PU”P 2 O BalLER 0; GPM. MHOURS MINS. )
STATIC WATER LEVEL |25 T O PumMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
END OF WATER LEVELS DURING Y
- LEVEL PUMPING 2 O RECOVERY LOT LINE. INDICATE NORTH BY ARROW.
w 19.21 22-24 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES
E 26-28 29-31 32-34 35.37
o FEET FEET FEET FEET FEET FEET J : :Z
z 1F FLOWING. 38-41 PUMP INTAKE SET AT WATER AT END OF TEST 42 c"'\&-—
E GIVE RATE fuM[’AcL(Ie
s . reer| ' DO CLEAR 2 0O croupy
= RECONMENDED PUNP TYPE RECOMMENDED 43-45 |RECOMMENDED 46-49
2 PUMP PUMPING
O sHaLLow [ bpeep SETTING FEET | RATE GPM.
[po-53 e - GPM./FT. SPECIFIC CAPACITY
sS4
FINAL 1 O WATER SUPPLY 5 [0 ABANDONED, INSUFFICIENT SUPPLY
2 OBSERVATION WELL s [0 ABANDONED. POOR QUALITY
STATUS 3 TEST HOLE ., 3 {3 UNFINISHED
- OF WELL +#[0 RECHARGE WELL
3¢ 1 O poMEsTIC 5 O COMMERCIAL
2 O sTtock 6 O MuNicIPAL
WATER 3 [3 IRRIGATION i [0 PUBLIC SUPPLY . ‘,
USE O 2 [ INDUSTRIAL & [0 COOLING OR AIR CONDITIONING
O oTHER 3 s [0 NOT USED
o
57
1 [0 CABLE ToOL s O BORING
METHOD 2 [0 ROTARY (CONVENTIONAL) 7 [ DIAMOND
OF 3 [0 ROTARY (REVERSE) s O JETTING
DRILLING 4 [ ROTARY (AIR) s {J DRIVING
) s [ AIR PERCUSSION DRILLERS REMARKS:
4 &
NAME OF WELL CONTRACTOR LICENCE NUMBER 5> [ 58 | CONTRACTOR 59-62 | DATE RedeivgE) ” 8 7 6 53-68 | 80
: \We! [~ SOURCE !
g ADDRESS . . g/’ o DATE OF INSPECTION INSPECTOR
0 i : w / / ’
< /écf‘yL Oé,,/LW/ wl\ g/ 76
E' NAME OF DRILLER OR BORER LICENCE NUMBER = [ReEmarks: .
2| ‘ w s P
Q- > o O( QA ULRAA 5 4
=] € | SIGNATURE OF CONTRACTOR SUBMISSION DATE & P
« DAY MO. YR o /O

MINISTRY OF THE ENVIRONMENT COPY

[
Y FORM 7 MOE 07-091
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Well 5. MOECC Record

D N 7105314
Ministry of Well Tag No. (Place Shicker andior Print Below) T i oo
i Onta rio | d

the Environment
H O ':'_'.’ .'l g'i Regulation 903 Ontario Water Resources Act

|
Measurements recorded in Metric }( Imperia ‘ A 0631 Fage of

of Well Location (Straat Number™ame) Township Lot Coancassior
5’;5-5—«.} pm*_,m but ELH A ThA & %

County/DistrictMunicipality City/Town/Village Province Fostal Code

k" T £ H-A-THAA Ontario /U7 57777,

UTM Coordang Municipal Flan and Sublot Mumber CHher

wo s 3 1 %0271 9|4701) 828

Overburden and Bedrock Materials/Abandonment Sealing Record [see instructions on the back of thiz form)
BM LAY O /O Fr.
ERAY < Wy /9 1%
. N SA N /Y |25
Gy A, v R | &3
SNy Ay SAAN 63 6%
B A STorES OAAVEL — Shnd o8 | 75
5 A SHALE WARRANTY VOID VANV 4
WHEN NOT HOOKED UP
BY #719329 ONTARIO LTD

FhEdE Ly Annular Space Results of Well Yield Testing
Depth Sed atl (melt) Typa of Sealant Used [ lume Placed | | After test of well yiekd, water was [ Draw Down Recovery
fiar il Cl zand free I I .-‘.-i—*r =-w=-| Ti I'I'I-.-"I Water Leval
[[] Other, spachfy (| (e} | i) {rr)
If pumiping discontinued, give reason : g | I F}“
aw [ Lr—w | ." ) [ “'H

. —"' -fr?‘b:":ifu'g
70ﬁ‘€a 2 {2k8 | | 37:6

Method of Construction Wall Use rnping Fate (Vinin AR 23-b ‘3‘7‘ [ﬂ

Bile T Diamand | ul Commercaal LI Nat usad : _5_.- o J .1 fi.{ f' 4 3-‘! "..“l..

i &t .'J.'.'ll 1

', 75 Fr Lf;:»fﬂ‘l—-:f_v'r*y GlouT

Rotary (Conventional) Jotting # Domest Municizal | Dewatering Durapon of pumping
:x.l;\:. tary (Reverse vl Livesinek Tast Hods .".Il.".ll!'lu':J é hrs + min w?,&" ‘1\ | 5 | 3() .j‘
L :Hx-lu a Jigegging Irrigation Cooling & &ir Conditioning Final water leved end of pumping {ir ) | .
cusson ndustval "';f’ / FT | 10 ‘;J\'j 75|10 24-&
iy e ST f flwing give rate (Lmin/ GEM) | 15 3[ g . 15_ o2 ) 3
| Status of Well — || 20| 2- . -
sl "1.'.-1':u :-;-||:.-'r_. Recommended pump depth |r.~-‘t"_'i_.".'-’| [ 1 j 3 '2‘ ! - ] / j : d-'
I_‘:::I -:|:.:|-.II||:-I Wl 70 F'?‘- 25 3 l! r3 . a5 - fﬂ-" 5’
[] Recharge Well } t@cor (Lgﬁl purmp rate 30 35"3 0 ) }',g
[ Dewataring We M ad o | - [ ] 3
vt | KO 5 nseey | 401 32-0140| Jo)
= ;:’;I:':-!ll'..:-'l'.r..tl.l:l".ir ) B ‘51_ | 3? : - | }éj-j
¥ -}( Yes Mo | 60 | 3%-] 60| f5-F

Caonstruction Record - Screen
Cunside . ) Dianth (i)

Map of Well Location

Ml F Ase provide a map balow following nstructions on the back AA
Harrabar 5 =
b a ’J

: (Plastic, Galvanized, Stes el . (1§55 F{‘) '[
| | | L] Other, specify 5}?‘?—'@

W'E'tu Details _ Hole Diameter
ater found at Depth |Kind of Water: XIFresh | | Untestad Depth (D Diz 1II$T

7(9 ) K Ga Other, specify | Frem | :_i.-
ound at Depth Kind of Wats Frash -..-I':-Z"-Z:(':.ZE O _?_‘:} }{J'I

|

Well Contractor and Well Technician lnformaimn
Business Name of Well Contractor Iracior's Licance M

Lﬁjkﬁ‘f,ﬁ jgﬂmw—,s 3 3 ap és

ass Address (Street Num =l Muric: Comments
!ol Ma T'M—m b rf:ww j‘]w*f
wince 1a B s E=mall Addrass

MLG nN ? 6 j L! Well ownar's | Date Package Deliversd Ministry Use Only

Bus Telapho iric. are me of Well Technician (Last Name, First Mame) .[Irm::ur-.’ Audit Mo
5 193ys 05 30 i Siiey e S goss 0103™Z 92620
.2"00805* 03||" v [2008/04 03 |[-..taY 20 10

an's Frinter lor Onlam, 2007

— ..

Ministry's Copy
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- grey, Well 6. MOECC Record |
iy 3300979

oy fhuio v Lyyors 11 mol ea) 33 Ne. %
; N

Basin lé)'l3 I
County or District ... =
e

Con............ —-L-I/ .......................... Lot........ A Date completed,.,.......'gr.( ........ L A

(day ;
dress....... . .. /Ffﬂ#é’é’%”“‘ ...............
Casing and Screen Record Pumping Test
Inside diameter of casing........ .. A * ..................................... s Static levei ... /4" .....................................................
Total length of casing. ... 67/ .............................................. Test-pumping rate ... .. .. /50 . GCPMH
Type of screen ... . B PSR UUTR PR PR PO Pumping level. ... ... ... ... 2’;/‘ .........................................
Length of screen ... . ... . T, Duration of test pumping............ ‘2"/ .......................
Depth to top of screen . .. , S e Water clear or cloudy at end of test
Diameter of finished hole ... A .l,. SO TUU TP P PR Recommended pumping rate . .. ... /5’0 i G.P R
with pump settingof . .. .. . feet below ground surface
Well Log Water Record
Overburden and Bedrock Record From To Wi water (s)| (Eresh, saity,
- . found sulphur)

Basen, M% o 72

,’7/”0"“’(/ ? 4/2'1' 445 Li-C7 _/A;e:u&

For what purpose (s) is the water to be used?. ... ... Location of Well

' . In diagram below show distances of well from

......................................................................................................

road and lot line. Indicate north by arrow. ¢

0 t

™ 0

Address.. ... 3¢ e N 7(-_)
A

............................................................................................... Q \

Licence Number ... ... %= Db ()H ) M

Name of Driller or BOrer. ... . ‘ v

: o

Address........ ... e Cﬂ/‘/t‘% 4
Date. .7 7= " ”2"2/<7 ............................................. -ﬂ

/ -~
IR A e J L [ RN T e
(Sén%im’éens d Drilling or Bofing Contractor) ~ 0 y T

Form 7 15M-60-4138 4 7

OWRC COPY

I
1%
e
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Well 6. MOECC Record
3300980 %

TTATLN NCOUUNRUET

UM | /1713 (4dciaieolT115]e 33 oNON 9
’ -~ 2 # > N y # £y W >\‘: ’
I’Zﬂ /711 /1 31% 'g.bje Ontario Water Resources Commission Act “‘L‘P Z B jil,:\/']/ )

NATER

GATLEL i
Elev. ] 5 IR /f‘ | = [Ci |il WAT E R w E L L R E c o R D a‘ ONTARIO MSSION
| ' ¥ URCE MIISS

H L s
. 7/ .......................................... Township, Village, Town or City \CZ/Z 277 Z//7.. ... .. .. .

WLy L

Con’?‘ ............................... Lot . 7 .................................. Date completed. ... 27 /Ué' ............. /767 ..........
(day month year)

ressﬁf#%gé4ff/z~ ...............................

Pumping Test

Inside diameter of casing.... .. O e Static level ... AT OO
/ /
Total length of casing V\,; ........................................................... Test-pumping rate .. ... /-7/?// T GUP.ML
Type of screen .. {7 . . ... ... Pumping level ... ... ... T S AT B SRS RUP U
Length of screen. ... &7 . ... Duration of test pumping............ .=
Depth to top of screen . ('/ . - i Water clear or cloudy at end of test LJIE// ..........................
- #” . ”

Diameter of finished hole 7 L 4’07 //Z/éé‘/ Recommended pumping rate . 7. . GPM.

with pump setting of ... T feet below ground surface

Well Log Water Record
Depth(s) at Kind of water
Overburden and Bedrock Record F;gm '%‘to which water(s)| (fresh, salty,
’ ) found sulphur)
a v 24y W ELL
o 12 4
4 ¢
o | 70
72
7¢
7 7
Location of Well
In diagram below show distances of well from -ﬂ
road and lot line. Indicate north by arrow.
ol

T ,
Lot g 7 ¢
(¢ 0

s
I
-,

Vi 1//‘/
. ¢ / /
(Signature .47bf‘ con Chat ” 7
= P

L Weee misgsm

Form 7 15M-60-4138
O W RC COPY C55.58
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Ontario

Print only in spaces provided.
| Mark correct box with a checkmark, where applicable.

and Energy

Ministry of Environment

1

2

3309885

The Ont;

Well 7. MOECC Record
3309885

WATER WELL RECOR

Munici

362 Com. .

L1 Q7]

B3

22 23 24

County #r Pisgi

T EEH"‘/B/ City/ Tgun/Vil
ey Ve

C&Wﬁt sy?, etc.

Lot 17

Addrﬁo%%atio Date /8 £ OB
S Tr. leted
l7 D ’r = complete day month year
Zone Easting Northing RC Elevation RC Basin Code ii ifi iv
u
;llllllllllIIIIlIllI_jl_l_LL_Julllllllllllllllll]
1 2 10 12 17 18 24 25 26 30 31 17
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
. Depth - feet
General colour Most common material Other materials General description From P T
Bratyn 7}p 50,‘/ /aos@ O 2
Brws| Joome [oo>e 2| ¢
Brow| Clay A €nce L | 1O
7 P
CGrey| Clay detn c e loose | J 0| 5/
/ e -
B/fd 5"61{/&/ Séd/"}?[ane_j o fmMaan /’e/ 5 / 53
L4
PBlack| Shal/e shatferer” s 3 SY5
ra i
Black| Shale . oo SHIST
D ol - Pl [V z _frm— ) L/ /
L
( adifron G/ DT -D7
je———3 | —2| . 3
EX ' | " A o fFahiet
Lev o Il Lo T} | | RN
|||11|1||1j|||II|[|TJJ]11|II|I|I|II|1|'1|1 L1 |'I|||11||I|IIJJU
32 7 80
4 WATER RECORD 51 CASING & OPEN HOLE RECORD (Sslzes of ;)penm Dlame*erp 3438 | Length “&B*ﬂ
Water found . Inside Wall Depth - feet Z| (SlotNo. /5 ,
at - feet un Kind of water diam Material thickness H inches feet
p 4 K T Sulph inches inches From o CC| Material and type Depth at top of €
5 $t1 1 resh i 0 MLiIn'Zr:IFS 1 10-11 Steel 12 13-16 Q + 4144
2 0 8aly . 7 gas Galvanized @ 5 5 V 5/’ _5,
3 O Concrete gz ‘j‘g 5 feet
ol o e 1 S L2 G |0
20 Sty ¢ O gas 5 U Plastic 61 LUGGING & SEALING RECORD
1718 | 4 (] Steel b =2 Annul O_Aband t
20-23 O Fresn @ O Sulphur zs " el l/ nnular space andonmen
! « O Minerals %?E/ 5 Depth set at - feet X .
2 O Salty s O Gas Material and type (Cement grout, bentonite, etc.)
4 O Open hole q ’ From To
2528 | . [ Fresh 3 O Splphur 29 5 [ Plastic T3 417
2 O Saly 4 g l(\_:lnerals 2425 | 4 [ Steel 2 -’ ¥ 27.30 15" a H‘//Cp/‘(j
- & = as 2 O Galvanized 1821 2225
30-33 3 Sulphur 34 |60 3 O Concrete
; S grelsh + [0 Minerals 4 O Open hole 629 3033 | 60
ay ¢ O Gas s [J Plastic
Pumping test method 10 | Pumping rate 11-14 | Duration of pumping
71|, MpPump 2 O Bailer GPM Hols ... M€ LOCATION OF WELL
5 In diagram below show distances of well from road and lot line.
- Static level gﬁzl::ﬁ] ping Water levels during 10 Pumping 2 l%very |ndica?e north by arrow.
m 1921 0 f 2224 | 15 minutes yp0 minutes 45 minutes 60 minutes
- / 0_6’ .Z'G-b 29-31 3234 35-37
o /0
= feet feet feet feet feet feet
% If flowing give rate 3841 | Pump int ?at’ Water at end of test 42
5 GPM feet Clear O Cloudy Q
o Recommended pump type Recommended s Recommended 46-49 £
pump setting 0 pump rate g ‘-
hallow O Deep j feet GPM
(053 ~
FINAL STATUS OF WELL 54 N
Water supply 5 (0 Abandoned, insufficient supply ¢ O Unfinished Y
Observation well 6 (0 Abandoned, poor guality 10 [J Replacement well ?
3 [0 Test hole % ] Abandoned (Other) Q
4 O Recharge weli 8 1 Dewatering e
WATER USE 5556 ‘ q-j
1 O Domestic s [0 Commercial 9 0J Not use )\ Hx
2 O Stock & 1 Municipal 10 (B Other . FA ’3/"7 9 4\
3 O Irrigation 7 O Public supply S~
4 O Industrial 8 (1 Cooling & air conditioning \‘ 70

METHOD OF CONSTRUCTION s,

Cabile tool 5 [ Air percussion

3 Rotary (conventional) 6 3 Boring
3 O Rotary (reverse) 7 O Diamond
4 [J Rotary (air} 8 [J Jetting

¢ [0 Driving
10 [0 Digging
11 [0 Oher wocncsinnins

25-//7 Prlnce Alber? /{él"

255669

Name of Well Comractor

umble water wel’/s

Well Contractor’s Licence No.
Sos 2D

Data
source

Contractor

4642

>

59-62

Date received

JUL 02 2003

63-68

"BARHES Lfofcahes rm

-~

O

Date of inspection

Inspector

N ‘Well Jech
ame of echnician ﬂa n b/f

Well Technician’s Licence No.

T-ool S

Slg re of Techmman/%/

Submission date

day mo yr

MINISTRY USE ONLY

Remarks

2 - MINISTRY OF ENVIRONMENT AND

ENERGY COPY

0506 (06/02) Front Form 9
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Well 7.  MOECC Record 3309885


Well 7. Nearby MOECC /
Record 3301107

33 No 1107

v LL172 {21919 14141 0]F,
DR 4171015 12314158

EBlev. |9R | 21515910 | ONTARIO
o laz , L l The Well Drillers Act
Basin |oL |3 L1 Department of Mines, Province of Ontario

i —

!

A 191952 i
SECLIGICAL BRANGH |/
¢ cPARTMENT of MINES '

Water Well Recor

(day) (month)

Pipe and Casing Record

- - "

Casing diameter(s). 3. ... ................ ... .. ...
. ’

Length(s) of casing(s). . b 3
Type of screen. ... ... ... o Pumping level. .
Lengthof screen................................... Pumping rate.....
Distance from top of screen to ground level.. 777, ... .. Duration of test
Is well a gravel-wall type?. fk/—_ ............... Distance from cylinder or bowls to ground level.................
Kind (fresh or mineral)....... : De&}h(S) Kind of No. of Feet

. L. to Water Water Water Rises
Quality (hard, soft, contains iro Horizon(s)
Appearance (clear, cloudy, coloured) _ 4/ )
For what purpose(s) is the water to be used?
How far is well from possible source of contamination?. ............... ... .. ... .
What is the source of contamination?. ........................ ... .. . ... ... ..
Enclose a copy of any mineral analysis that has been made of water..............

Well Log _, b
Overburden and Bedrock Record From To Location of Well

E g D {1 0 ft. N 33iS In diagram below show distances of
g / R | 9 well from road and lot line. In-
‘%*‘ 9 ﬂ 7 dicate north by argow.
A T | s? e A”

Address. .. .. /?
Name of Dyri

Date. &7 /144 \ ¥ % RO -'-‘--/-?-‘7.:(» ................... Licence Nu

R3Y Y

ForM 5

C58.53
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Well 7.  Nearby MOECC Record 3301107


Well 7. Nearby MOECC | »

};# ) Record 3301109
117172 (319151 As510[E IR T 0 yﬂ{ .
— = ea ¥ (RECEIVE BB N . 9

b7 R %17 12151 3101208 1o~ Frn 175y

I S AR

Elev. W_FR,L”@'?WI BEOLIEISAL BAANCR \ /
Concr VI |- g ‘
B 12021 | 1 1 | The Well Drillers I{’C&EE’ARTEEHT of i 8 /
Lo~ 7 Department of Mines, Province of Ontario / 3\

Water Well Record

Date Comfeted. ... ? ~ - A o A5 7 Cost of Well (excluding pump)..\. .
(day) (month) (year)

Pipe and Casing Record Pumping Test
Casing diameter(s). . . i Date.................
Length(s) of casing(s).. 5’ -2/ ..................... Staticlevel..........
Type of sCreen. .......ovuieriiiiiie it Pumping level
Lengthofscreen................ciiiiiinnnnin... Pumpingrate......... ...
Distance from top of screen to ground level............ DUration of te5t. . . ... ...ttt e s
Is well a gravel-wall type?..................ciiiins. Distance from cylinder or bowls to ground level.................

Water Record

Kind (freshormineral)................ ... ...... R+ e e Depth(s) Kind of No. of Feet
. .. ¢ ! to Water Water Water Rises
Quality (hard, soft, contains iron, sulphur, etc.)...... N\ .../ ................... Horizon(s)

Appearance (clear, cloudy, coloured). ................. X ... ... ... ...

For what purpose(s) is the water to be used?

How far is well from possible source of contamination?. .........................
What is the source of contamination?. .......... ... .. .. .. i,
Enclose a copy of any mineral analysis that has been made of water............ ..
Well Log 5 :
Overburden and Bedrock Record From To Location of Well

é é % ) 0ft. | 4.1t . In diagram below show distances of
{ //C‘ ‘ Y 2 ‘ \ well from road and lot line. In-

Z 2 ‘| 62 / dicgte north by /T?'ow.
m s2°064°

Sitvation: Is wel] on upland, in valley, or on hillside?. . W ..........................................

Drilling Firm. LA« £ PR CI r YRR
Address. .. /?/Z

Name of Dgiller. 52

Date. ! A UTRSRUT A R 4 B Licence Number.. X3¢ ... ........... 2.
Forx 5 ' Signature of Licensee
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~ Well 8. MOECC Record
}y_ VoM T Ble /Dl CHinlear and/or Print Be/ow) 7186693 ord

Page ~ of

f” Ministry of
L OntarIO the Environment A 0 g g 1 1 4 Regulation 903 Ontario Water Resources Act

Measurements recorded in:  [_| Metric [& imperial

Address of Well Location (Street Number/Name) Township
FRY) Lovwmy Viewd LinE B8 A 5' ?
County/Distnct/Mummpahty City/Town/Village Province Postal Code |
KewT  Dess dHew Ontario /) O f [|#R)
UTM Coordinates | Zone | Easting Northing Municipal Plan and Sublot Numper Other 2 g e

NAD | 8] 3 171367 70 131‘/! 704034 SI% #3¢ )5553

Overburden and Bedrock Materials/Abandonment Sealing Record (see instmctmns on the back of this form)
General Colour Most Common Material Other Materials General Description Fmrl‘;)jepth (”t.?%

B Rewn Lonm o
BRoOWW L oo Sdn D KX | &
&

Vs ok <L AT S/t 7Yy /L
CALES kT STFT SR YE
BiAek SHALE BROWK I Y4F | sO
RiAK Shire fZ R S5 |55

Annular Space I Results of Well Yield Testing

Depth Set at (mAD Type of Sealant Used Volume Placed After test of well yield, water was: Draw Down Recovery
From To (Material and Type) (M) [ Clear and sand free Time | Water Level | Time | Water Level
C [ Other, specify - &= d&Jh (min) g2 | (min) (m{iD
O |48 Vorcwry SreoT e soecly S Seicl 2
If pumping discontinued, give reason: Level é, / B /7 o 5
P
4§ |55 | Sigen Sanmh — X IRE
Pump intake set at (mg#} 5 X‘ 3 5 /5,.‘ 7
Bo 3 K3
= Pumpl in/ @1 ’ 5"
Method of Construction ' Well Use umping rate (min / 3 8’ / f "l
[] Cable Tool [] Diamond ] Public [] Commerciai [] Not used /Q“Jf 4 3 (3 § 4 / y‘“ 7
) . ) - . Duration of pumping’ y
58 Rotary (Conventionat) .. (] Jetting [ Domestic [J Municipal ] Dewatering
(] Rotary (Reverse) [ Driving [ Livestock [ Test Hote 1 Monitoring _hrs + _min 5 % éo 5 /4 @ 3
[ Boring [] pigging [ trrigation ] Cooling & Air Conditioning Flnal water level end of pumping ()
‘ ) 10 / } e ) | 10 /3
[ Air percussion [ industriat / 7 ; W—.
[ Otrer, specily ... | L]Other specily If flowing give rate (Vmin / GPM) 151j2-2| 15| /23
' Construction Record - Casin Status of Well e 20 20
D!nsidtta Open Hole OR Material Wall Depth (md? [ water Supply Recommended pump depth (m(&) } 3 / } ° 8
jameter (Galvanized, Fibreglass, Thickness g
(cm/ig | . Concrete, Plastic, Steel) (crinp From To % $§:tla'-flsoelg1ent Well g & 778m" 25 } 3 v g 25 } / e tf
] Recommended pump rate j °
| e |L)FF |+ | Y F | DRechare el - min/ Gen 30 )y-4 1301} -]
” & ] Dewatering Well ) nNE 40 10
’5/ ,8’ STTEL @}857 S5 A 55 O ’?Absiwatio:{alnd/or Well production (¥min / GEM )5 4 /(9 - 7
A oNionnNg hoie g -
[] Alteration — 5 é‘),}“}: 50 /(ﬂ‘" 1)‘ 50 /(9 © 3
(Construction) D{ﬁnf&cted — . &3
[] Abandoned, . Yes [} No 60 /7‘*& 60 ? -
L insufficient Supply -
S WEOMQ@!!EW@?EMWWWM _________ .| [ Abandoned, Poor Map of Well Location
S?;rt.fggr Material SN Depth (m/ g Water Quality Please provide a map below following instructions on the back.
(cmig) (Plastic, Galvanized, Steel) ot o From To (] Abandoned, other,
specify
5 | Smeness| )8 | Y7 |53 | B
[] Other, specify

, Water Details , Hole Diameter
Water found at Depth Kind of Water: [){Fresh [_]Untested Depth (m/f) Diametﬁr

{0 (mD (¥ Gas | [_]Other, specify ﬁff’”w@L From To fo

Water found at Depth |Kind of Water: [_|Fresh [_|Untested 0 55 /C}

(/) [|Gas| []Other, specify ____________
Water found at Depth|Kind of Water: [_]Fresh [ |Untested

(m/f) [ 1Gas | []Other, specify
Well Contractor and Well Technician Information

éus:ness Name of Well Contractor Wel Contractor’s Licence No.

LASKEY' S Sy ces 33 16 16
Business Address (Street Number/Name) Municipality Comments:

JA AT Lgrd\ TERAACE STRATIRD 7
Province Postal Code Business E-mail Address

W . NI? L/?'E ] L‘V Well owner's | Date Package Delivered Ministry Use Only
Bus.Telephone No. (inc. area code) |Name of Well Technician (Last Name, First Name) g‘;ggsgon - wv‘p\ }@xé‘?; Audit No.
SUBIAGISIesFe|  LASKEY MARK e (XL AOG | | 7152478
Well Technician’s Licence No. Slgnatu;ezﬁ:hmcna nd/gr Contractor|Date Submitted - ] Yes o .

7l 17 /f Qo/R of 0| e |RoR eR 25 '

0506E (2007/12)  © Queen’s Printer for Ontano 2007 C><l MInlStl’y 5 Copy


sboone
Text Box
Well 8.  MOECC Record 7186693


Well 8. MOECC Record

Py_
zf—— Ontarlo Ministry of Well Tag No. (Piace Sticker and/or Print Below) 7186694 ord
the Environment N / /4 Regulation 903 Ontario Water Resources Act
Measurements recorded in: [ ] Metric [ Imperial Page of

Address of Well Location (Street Number/Name) Township

GY) Lowrng Ujed Lgre & Y THAN S

C'ounty/District/Mupicipality City/Town/Village Province Postal Code
{ent” DRSS ped Ontario Ao
UTM Coordinates | Zone | Easting Northing Municipal Plan and Sublot Numper Other
nao | 8(31) D1 319121018719171016lo s

Overburden and Bedrock Materials/Abandonment Sealing Record (see instructions on the back of this form)
General Colour | - Most Common Material Other Materials General Description Fmrl%epth (m/ft)

)
(
£
Mo Ao

N | DE commy S5y K
49

Annular Space ] Results of Well Yield Testing

: :
Depth Set at (m/f) Type of Sealant Used Volume Placed After test of well yield, water was: Draw Down Recovery
From To (Material and Type) (/) [J Clear and sand free Time| Water Level | Time | Water Level

] Other, specify (min) (mi? | (min) (mv/R)

R EWT W] TE

- - - f | Static
V7] If pumping discontinued, give reason: Lovel é 2
O 49 E Pevé
o 1 1
Pump intake set at (m/ft) 2 2
- : - Pumping rate (Vmin / GPM) 3 3
Method of Construction
] cable Tool [] Diamond O Public [ Commercial O Notused | e : 4 4
[ Rotary (Conventional) - [] Jetting (] Domestic 1 Municipal [J Dewatering uration of pumping 5 5
[] Rotary (Reverse) [ Driving [ Livestock ] Test Hole [J Monitoring |} ———— hrs+ __min
[ Boring [ Digging [ trrigation [] Cooling & Air Conditioning Final water level end of pumping (m/f) 10 10 | o
[ Air percussion [ industrial ol
[] Other, specify [] other, specify If Rowing give rate (Vmin / GPM) 15 / 15
Construction Record - Casin , Status of Well 20 20
Inside Open Hole OR Material Wall Depth (m [ water Supply Recommended pump degpﬂ{ (m/ft)
Diameter | (Galvanized, Fibreglass, | Thickness [] Replacement Well 25 25

(cm4fiY | Concrete, Plastic, Steel) (crrvin) From To [] Test Hole
Recommended pump rate 30 30

5 S 5 e Ofuz;r + ;Z ,_)( 6 O Recharqe Well (Vmin / GPM)

[] Dewatering Welt

{ 40 40
O absiw?“or}i‘a‘"d/m Well production (/min / GPM)
onitoring Hole
[ Aiteration _ . 50 50
(Construction) D‘S‘”fECtEd{”
MAbandoned, [lves [INo 60 60

insufficient Supply

, Construction Record - Screen , [] Abandoned, Poor Map of Well Location
Outside Material Depth (m/ft) Water Quality Please provide a map below following instructions on the back.
Diameter | oo, Galvanized, Steel)|  SOUNO- 1 oo To [J Abandoned, other,
(cm/in) specify
/-W'“ ,,,,,, S —
/ [ other, specify

,  Water Details o Hole Diameter
Water found at Depth |Kind of Water: [_]Fresh [_JUntested Depth (m/ft) Diameter

Fi T (cm/in,
(m/ft) [ 1Gas| [ JOther, specify _______ o ? )
Water found at Depth {Kind of Water: [ JFresh [ JUntested

(m/ft) [_1Gas | [_]Other, specify o
Water found at Depth |Kind of Wate;@ﬁesh [ JUntested

{m/#t) [ 1Gas | [_|Other, specify
Well Contractor and Well Technician Information

Business Name of Weil Contractor Well Contractor's Licence No.

LHS‘&V} Seav)ees 33 e lpb
Business Address (Street Number/Name) Municipality Comments:

) MaTianw TZRA- SIRATHES,
Province Postal Code Business E-mail Address

M ’ 7 \6§ ) L“V Well owner's | Date Package Delivered Ministry Use Only
Bus.Telephone No. (inc. area code) |Name of Well Technician (Last Name, First Name) g\;?:{(rgggon ai@[/ Q ta} f_é[ Audit No.
SUBIRYS 0520 LASKeY mMARK I z152 ffl 8 0

Well Technician’s Licence No. | Signature o Technician aged/or,Contractor| Date Submitted A Yes { L
T4 7 7" 308 bg o2l e R0 18y s

0506E (2007/12)  © Queen's Printer for Ontario-2007 M|n|5try s Copy
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-~

WLL_Z,H(A 1Z1 s1010]E

% 7‘ 0161715 '{7‘"-[? Ontario Water Resources Commission Act

v i WATER WELL RECORD ;

Well 9. MOECC Record
3301133

Easntv—or—brstr J—"—%—J‘J N r - _...Township, Vitage-¥Fowmor CltyQ'-’P‘f/f/"M ...................
Con.. . ... ."f . £ Lotu.,....ﬁ( ..... 2/ ............ Date completed,.ﬂ..[.,z,_ U 7((

(day monz ] Vyear)
dress e £ #Z2

Casing and Screen Record Pumping Test

Inside diameter of casing... A/m." ............................................... Static level ... ... ,} . O .................................................
Total length of casing .. 17, 7 ’ & %l( CVLWJ/LHFW/ Test-pumping rate ... . G.P ML
Type of screen RCD . BAA S§ . RsT Pumping level ... 3 ‘/
Length of screen. . . 3 A/'l : - R Duration of test pumping . PR U
Depth to top of screen I/ 17’ / /N‘T,"f/"‘ CAW“I Water clear or cloudy at end of test C‘( 'S A‘/) o
Diameter of finished hole 4“ . e e Recommended pumping rate ... 3 i G PM,
with pump setting of . . .. 70 : feet below ground surface
Well Log Water Record
Overburden and Bedrock Record From To Do e) Kind of sater

tt which water(s)| (fresh, salty,
’ found sulphur)

44~ FITES 1+

JoP sa/t
CA X
SAND ¥ £ TAVEE
l-

L 4 7

[B~a 2
)

\Q\

\Qu

For what purpose(s) is the water to be used?. D Location of Well

In diagram below show distances of well from
road and lot line. Indicate north by arrow.
Is well on upland, in valley, or on hillside? }(

Drilling or Boring Firm. DONALD c JlMPSON

...................................... N

5
:
Ei
o
°
pD

0T
AdAress. o r 7

K

' 500 *ﬂ“’
Licence Number. .. & o Yo

Name of Driller or Borer.. . DONALDC ...... SlMPSON /00 /U(

Address ... .. 2. ... : ’ <8 H;i’v/l/'(, =

S

w
Date. ... . o
''''''''''''' (Slgnﬁ@of Llcensed Drlllmg or Bor g Contractor)
Form 7 15M-60-4138
OWRC COPY
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s

Com 1%

m@\ 1712 2718/
| 2 L2719 Iﬂ?)co@ﬂ

LA 1710161 2 40
IsTr [asT 83
o lgigl |y 1]

County or District ... ..

The Ontario Water Resources Comanswn A(‘ct

WATER WELL R

—{Well 9. MOECC Record
‘3304611

2« 1968 E ?7

Pumping Test

Inside diameter of casing..... 4K A Static level ... 7.5 / ............................................................
, ~
Total length of casing .. ... X A Test-pumping rate ... . 5 ..................................... G.P.M
Type of screen ... _— Pumping level.......... /6. ...........................................................
Length of screen ... .. Eree R RSP USUUSUP PR RNO Duration of test pumping......... Z %*4 ...................................
Depth totop of screen...... . .~ .. Water clear or cloudy at end of test ,-Q&«A-/ ...............
Diameter of finished hole . 4 Recommended pumping rate ........ S G.P.M.
with pump setting of ... 3 0/ feet below ground surface
Well Log Water Record
Depth(s) at Kind of wat
Overburden and Bedrock Record F R’ m 'iI_‘to which water(s) (f;les}(;, salt;,r
: : found sulphur)
2 =4

For what purpose(s) is the watertobeused?,......... ... ... . . .

.................................................. e

Is well on upland, in valley, or on hillside?.

Drilling or Boring Firm . fm.

............................ //;#/\

Address.

Licence Number .. 8 ..........................................................................

Name of Driller or Borer. . /zﬁ/ .

(Signature

Form 7 15M-60-4138

O WRC COPY

Location of Well

In diagram below show distances of well from

road and lot linedr;dfate north by arrow.

7%%

LNl E
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- Lép& _LJ‘

7!3 | i T
‘ ! 3[}1 Lﬁ'l 3 i N l -7
he Ontario Water Resources Commission Act v

WATER WELL RECBRD

‘,w\‘/\/vell 9. MOECC Record

13304613

[T T i

33‘&1\}\4 /4»4 t\)08 %

o |
i

Inside diameter of casing......

Total length of casing..........................

Type of screen

Length of screen

Depthtotopofscreen....... ... . . ... . Water clear or cloudy at end of test
Diameter of finished hole ) Recommended pumping rat
with pump setting of ...... . feet below ground surface
Well Log Water Record
From To Depth(s) at | Kind of water
Overburden and Bedrock Record t ft which water(s)| (fresh, salty,
. . found sulphur)
e Zd

3

\%\
N

!

For what purpose(s) is the water to be used?. ...
Is well on upland, in valley, or on hillside?

Drilling or Boring Firm........ A ..

Licence Number. 3 42—— ..................................................................
Name of Drlller% //  esongr 2

Address..

Date..... JZ M "4 .

Form 7 15M-60-4138

OWRC COPY

Location of Well

In diagram below show distances of well from

road and lot_line. JT A1c/3te north by arrow.
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Well 9. MOECC Record
=3304642
G28-1  WATER RESOURCES s 7)’

JIM [} {712 ] 3] ‘18%21010;5&/’

LR 14710161 A uov=® e |
Hev. LjTQ !ﬂl 5[ ‘)3 wAh:rOEuE WW Esi)-uli:-es Ccﬁnmissién ctR FEB 27 1963
oin ] E NTARIO WATER t
LQ'& L—'—-— - RESOURCES GOMMISAIO
County or District ........ I ¥ 7/ .............................. Township, Village, Town or City WA r/l

2. ..Qcl’ 0, S

(day mcmth year)

éﬂ[w&m

Pumping Test

Inside diameter of casing...... .. 7‘ ) Static level ... A
Total length of casing.......... M ........... V ........................ Test-pumping rate ..
Type of screen ... ... PPV TP P OUPPPOON Pumping level.... ...
r Length of screen...................... e Duration of test pumping. ... ...
/ Depth to top of screen. .. . . . S : e Water clear or cloudy atend of test ... ...
Diameter of finished hole . \ L Recommended pumping rate.........................GPM,
with pump setting of ... ... . feet below ground surface

Well Log Water Record
From To Depth(s) at Kind of water
Overburden and Bedrock Record £t Tt 'which water(s)| (fresh, salty,
: ’ found sulphur)

T2 -
Mﬂ/ /% i %‘2;’/

':/% 4f A 5 :

/4/444/ L Pre s —

For what purpose(s) is the water to be used? . . Z/O’L/] Al Location of Well

In diagram below show distances of well from
road and lot line. Indicate north by arrow.

NN N\ gk
757
> ;ﬁg 3

s R ...................... Y M

Is well on upland, in valley, or on hillside?

Drilling or Boring Firm. .. /6[4/

L6T

:

Licence Number Jor ‘; o~

Name of Driller or Borer N

Address... }i N
Date......{~ )& \

(Signature of Licensed Drillifig or Boring Contractor)

Form 7 15M-60-4138

OWRC COPY
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JIM | ) I M g i Well 9. MOECC Record
WA )2!. d AN 3304643
LSTE (A 210161 71 e NS 133045k ,
P - 3 5 DIVISION QF
Elev. 'i‘r LQL.{-L& 21 The Ontario Water Resources Commission WATER RESQURCES

e lziz) L1, IWATER WELL RECQRD:: -

é(émty or District .../} .. e A / .............................................. Township, Village, T or CINT.
RESOURCES @

Static level ...
Test-pumping rate
Type of screen ... ... Pumping level..............07 . L
Length of screen ... Duration of test pumping..........................................
Depth to top of screen....... e Water clear or cloudy atend of test................................
Diameter of finished hole ... 4" (3“7 ficildol- L —~Recommended pumping rate.................... ... G.PM.
with pump setting of ... . feet below ground surface
Well Log Water Record
Overburden and Bedrock Record From To i water (s)| (tresh satty
. - found sulphur)
—7 o ) ,@,(,_._,Q o A
~, . = | <
% =y 20 | 72
S et Dl T, x/sT | L5
Location of Well
In diagram below show distances of well from

.

<:f
K 73

~12¥§0

road and lot line. Indicate north by arrow.

(Signature of Licensed Drillipfg or Bormg Contractor)

Form 7

OWRC COPY

{S85.58
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Well 9. MOECC Record
DIVISION 3304644

M L1272\ 321819 30| (Llh 4
; e ﬁ g WATER RESObreo=
L4TR L g A0l 6 A 208 =Y LELh 777
]_j l &l 5! £ Li_l The Ontario Water Resources Comm 21 1969
ol 3l ] Wﬁl’ ER WELL R Gﬂkﬂmﬁm

6
aﬁﬂty or District ... A &M Township, Village, Town or City

Pumping Test

ria
Inside diameter of casing.......... ) Static level ... ?(Qf ......... T s
Total length of casing..... A‘r ...................................................... Test-pumping rate ... G.P.M.
Type of screen ... ...l Pumping level ...
Length of screen. ... Duration of test pumping.........................................
Depth to top of screen........ Water clear or cloudy atend of test ... ...
Diameter of finished hole ... | Recommended pumping rate........................ ... G.PM.
with pump settingof ... .. feet below ground surface
Well Log Water Record
th(s) at Kind of water
Overburden and Bedrock Record F;gm '11.-‘{) 'whi glwater( s)l (fresh, salt;,
. * . found sulphur)
T D~ L = —
T <2 Z | s
&s” | x7 ~
i oY Location of Well
For what purpose(s) is the water to be used?. ... >~ «7 ................. ation of We
In diagram below show distances of well from

road and lot Jine. Indicate north by arrow.

& 7/2{%

-
¢ o170
Mp’ E\“b

-

4
/ .
Mm
S
-~
3 =)
(Signature of fcensed lling or Boring Contractor)

Form 7
OWRC COPY
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™A AT | 29181 2101 g

Lﬂ'l%ﬂ%!ﬂﬂ.‘f BE>
v B¢ 0] 5115)
';@ NN

3
The Ontario Water Resources Commission Act

WATER WELL RECOR

9

— .
Well 9. MOECC Record

3304653

TEOUTRCES

FEB 27

RESOURCES

1969

ONTARIo WATER

Type of screen ..
Length of SCreemn ...

Depth to top of screen....... ...

Static level ... e

Test-pumping rate ...
Pumping level.....
Duration of test pumping

Water clear or cloudy at end of test... &= lerrace

Diameter of finished hole ... .. (‘ ...... 7 /7 ‘ ‘gt‘(’ +1{ Recommended pumping rate. ... 22, é” G.P.M.
with pump settingof ... . feet below ground surface
Well Log Water Record
From To Depth(s) at Kind of water
Overburden and Bedrock Record £t £t which water(s)| (fresh, salty,
* : found sulphur)
—To# o o 2 _
oY/ 2 € | #£5 Rl
& 5

5

(e _—elfe
% et I LA
Wz e ek QI Ko

£ &

N

Form 7
OWRC COPY

Location of Well

In diagram below show distances of well from
road and lot, line.

A

Indicate north by arrow.

J ar—e—
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™ AZT 38208 T4
5T% 4171 0] A 911 04080
dov. |58 [ Q15TLL3!

2 122] L1 WATER WELL RECQRD®®"
: NN T

The Ontario Water Resources Commission fct

Well 9. MOECC Record
, 3304654
13304654 -
3 = DIVISION OF

! WATER RESOURCES

TAR@WT ﬁé’;\ ...........

Total length of casing./f. §

Inside diameter of casing

Type of screen ...
Length of screen......................
Depth to top of screen........

Diameter of finished hole

Q%

Test-pumping rate ........... - e [ G.P.M.
Pumping level ... 5 L2
Duration of test pumping..,.“...iﬁi....\b d

ater clear or cloudy at end of test ...
Recommended pumping rate.. .

with pump setting of ...« 7 feet below ground surface

Well Log Water Record
Depth(s) at Kind of water
Overburden and Bedrock Record F}':m };o which water(s)| (fresh, salty,
- N : found sulphur)
” 73 w) jé 2
7 ene A . & At S
~ e S o B
T 7

Is well on upland, in valley, or
Drilling or Boring Firm

Licence Numberjal? ........................ e

Name of Drille?]}orer““/’% </

Form 7
OWRC COPY

Location of Well

In diagram below show distances of well from
road and lot%ine. Indicate north by arrow.

Lot} LT

)
TRALr e
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Ontario

Instructions for Completi
* For use in the Provinc

p—~

n

Questions regarding ¢
All metre measureme
Please print clearly in b

B
All Sections must be co
I
N

E

Itlinistry of
It‘ e Environment

19 Form

bf Ontario only. This document is a permangent legal document. Please retain for future reference.
Further instructions and explanations are avaitable on the back of this form.
E Water Well Management Coordinator at 416-235-6203.

Well 9. MOECC Record

Well Tag

Number (Place

Icker and print number below)

3310350

Regulati

N/
VT

page _ of

pleted in full to avoid delays
pleting this application can be directed to th
shall be reported to 1/10*

n processing.

of a metre.

Ministry Use Only

or black ink only.

‘*\ Eeth oo -
RR#/Str umber/Nam i Site/Compartment/Block/Tract etc.
9\ N i
A .
GPS Readlng NAD Zoge Eadtin ; Northing Unlt Make/Model VQ e of Operation: [ ] Undifferentiated [ftAveraged
183l NI 3@ dRe 2| w720 2099 \ooutgy [ ] Differentiated, specify
Log of Overburden and Bedrock Materials (see instfuctions) '
General Colour Most commagn|material Other Matgrials General Description DFerz'r: M_'t_act)res
Hole Diameter Construction Record Test of Well Yield
Depth Metres | Diameter Inside ‘ . Wall Depth Metres Pumping test method | Draw Down Recovery
From To Centimetrg diam Material thickness Time|Water Levelf Time | Water | evel
centimetres centimetres From To min| Metres | min | Metres
e Pump intake set at - |Static|
asing (metres) Level
P¢)steel [ |Fibreglass r Pumping rat - 1 1
j : litres/min
[ qn}\‘( [ Ptastic[ ] Concrete || u‘——) ~1.) %f"\ + q ( i )
=T Vgater Record [ Galvanized Duratlc;n of pumpmg\ 2 2
; +
ataE Metres / Kind of Water [[Jsteel [JFibreglass O Final wer:er level e:::; \\J\
L__Im [JFresh [ ]Sulphyr g 3(1 [ ]Plastic[] Concrete ‘7 7 of pumping N 3
[ Gas [Jsaity []Minerg ’ me ; ¢ metres N
alvanized 4 I}
[ ] Other: Recommended pump | 4 \ 4 ;
.............. Steel Fibregl ype.
l__Im [JFresh []Suiphur [JSteel [ Fioreglass Shallow []Deep N
[Neas [ Salty [ ]Miners|s [JPrastic| | Concrete Recommended pump | 5 \ 5
[T]other: [ ]Galvanized depth. metres N
L m [ |Fresh [_]Sulphyr ‘ Screen R;Tgommended pump 1 10 'm
1 gahs ‘ [Isatty [] MmerT Outside | stoel [Fibreglass |  Siot No. _(litres/min) 15 15 )\,
[] Other: | diam [ Prastic [ JConcrets If flowing give rate - | 20 20 \
After test of well yield, water wag| |/ o (litres/min) 25 25 \
[] Clear and sediment free [ JGalvanized F pumping discontin- | 30 30 \
. - ued, give reason.
[T] Other, specify No Casing or Screep 40 40
' ‘ 50 50
Chlorinated [ JYes [ INo [_]Open hole 60 60 \:
Plugging and $ealing Record ﬁ Annulaf space [_| Abarpdonment Location of Well
Depth sef at - Meires - Volume Placed In diagram below show distances of well from road, lot line, and building.
o To Material a\md type (bentomte slurry, neat cement slurry) etc. (cubic nletres) Indica%e north by artow. | 9
‘i
1‘ 3)\ — \\0\ L \Q\\\\x\ :
e A
e A S
!
; : s
Method of Construction <.q
] Cable Tool [Rotary (air) ] Diamond [ digging ' 5
Rotary (conventional) [ | Air péfcussion [ Jettin [ dther
g
[] Rotary (reverse) [Boripg [] Driving —] !
! Water Use {
£ Domestic []industrial [] Public Supgly [1dther ] ) . \
[] Stock ] Commiercial (] Not used — (/DW\\“\\ \5 €W/
[ Irrigation [IMunigipal [[] Cooling & ajr conditioning Audit No. A Date Well Completed
P Final Status of Well Z 5 2 92 4 0(, ¢ | IW // 7
|[EPWater supply ] Recharge well ] Unfinished [] Abandongd, (Other) | -| Was the well owner's informatio Date Delivered
"I Observation well ] Abandorjad, insufficient supply * [_] Dewatering ] i package delivered? []Yes rt] [ l
Test Hole Abandor|ed, poor quality [[] Replacement well
g ‘ p -
We}jl Goptractor/Technjcign nformation Ministry Use Only
Nadje of W%‘:ontract /{ / Lu\ ‘ Wﬂtctﬁj\s Licknce No. Data Source Contractor 4 6 4 2
B m[\d(ﬁss (street namr LJ ‘be;r, citdgic.) - O DateReceived vyvyy wmM Dpp |Dateof Inspection  vyyyy DD
Il e pf\e N N L L
|(re~@ Well T’echmcnkn (lastflarhé]" |{'5t rame) AITW'T ec@jﬁw’?u nce No. Remarks Well Record Number
U NeT - -
S|gnw /COVZ[ a2 Dake Submitted -~ [y l oD
-~ x ot o

0506E (09/03)

Contractor's Copy [] Ministry's Copy 0&

L. Well Owner's Copy []

Cette form&le est disponible en frangais
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UM | /1 7z | 319.Y

]

Well 10. Nearby MOECC
Record 3301136

| /{715 |E

; |5 |r I4|7 V{wumwlN
o —
Hlev. 1‘51&1 oL A9

The Ontario Water Resources Commission Act

s _j /
Basmld'l l ] P

" WATER WELL RECORD

County or District

..... v Township, Viklege=FowmerSity . €

f«f!‘fim& pqﬁfmsyow N

Con...........

.. Date completed (Za/ ........ /%loﬂ/l) ............. ﬁ ........

| o;r,es‘o_f_m.....,_”;)}#é _________________________________

Pumping Test

Total length of casing ... . .0
Type of screen
Length of screen .. ... . . .

Depth to top of screen

Diameter of finished hole

Static level

Test-pumping rate
Pumping level . .. ... .. .
Duration of test pumping .

Water clear or cloudy at end of test

Recommended pumping rate . G.PM.

with pump setting of fect below ground surface

Well Log Water Record
Depth(s) at i Kind of ‘water
Overburden and Bedrock Record F;‘gm ;«[‘to which water(s)| (fresh, salty,
. : found sulphur)
Jo P o =X .
BED CLA \/ 2 3 _
GRAEY . s | v44 ~ _
Bh. 445 | S3

#

For what purpose(s) is the water to be used?.

Is well on upland, in valley, or on hillside?

Drilling or Boring Firm A

Licence Number. . 77?{

Name of Driller or Bor
Address .. . ... /Lu\

Date . ...

(. gnatﬁre of Licensed Drillfné
Forn€ 7 15M-60-4138

k\ﬁ RC COPY

Location of Well

In diagram below show distances of well from
road and lot line.

Indicate north by arrow.
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Well 10. Nearby MOECC
~{Record 3304612

/JT‘ LIz 3217151310

L{FR LAZI0121 2111 01°
tev. p Lél 5—1-‘?' 3' The Ontario Water Resources Commls#mn AIeIU\/ 2 s 1968

4 5 1, . WATER WELL RE!copr

County or District =" 4/ /

Inside diameter of casing....... O SOV U PRSP P USRS PRRTRP Static level

Total length of casing Test-pumping rate ...

Type of screen Pumping level ............07 .

Length of screen...............o Duration of test PUmMPING..............c.c.oiiiiiii
Depthtotopof screen... .. . . .. ... T Water clear or cloudy atend of test..........................o.
Diameter of finished hole .......... SRR Recommended pumping rate............................. G.P.M.
with pump setting of...................... feet below ground surface
Well Log Water Record
From To Depth(s) at Kind of water
Overburden and Bedrock Record 'which water(s)| (fresh, salty,
ft. ft.
. found sulphur)
T 20 A o f o 2

%//M ,/Aﬂ—/q z 7

For what purpose(s) is the water to be used?. ... &7 ............ Location of Well

In diagram below show distances of well from
road and lot line. Indlcate north by arrow.

ALY

//’,a Core—

':,a. ® 5
~ *s’lz.ﬁ
LY. Y4

Address ..., /T

Date....... ;

............ (Slgnature A(;ﬁ%d Driing or Bormg Contractor)

Form 7 15M-60-4138

OWRC COPY . CS$.58
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-~ |Well 10. Nearby MOECC
V77 |Record 3304614

g LUZ [B12715010) Co'* g
L4® L4 710181 01 o 16OPED §
E'GV. Lﬁ/ﬁ ’al 5_’ K |31 The Ontario Water Resources Commlssim Act .

~n 123 || WATER WELL RECORD."
County or District ................ kg’ﬁ/ ................................. Township, Village, Town or Cltye#ﬁr-‘ﬁﬁ ’\ .........

-y
Con.......... 2O oo Lot @ Date completed....... ... d UNE 6 8’ ...........
_ (day & % 0 yea‘;/
Casing and Screen Record Pumping Test
Inside diameter of casing........ 4% .. M Static levei......... 7 0, ..............................................................
Total length of casmg,.“..“..%% .................................................. Test-pumping rate ... ... % .................................... G.PM.
Type of screen ... . Pumpmg level.............. /X ......................................................
Length of screen .................. o
Depth to top of screen....... ..~
Diameter of finished hole ... AF. ' ..........................................
Well Log Water Record
Depth(s) at Kind of water
Overburden and Bedrock Record F}'g m %‘to which water(s) (fi'les}(;, :valtf;,
) : found sulphur)
=)

AL
/

For what purpose(s) is the waterto beused? . .. ... ... maﬁon of Well
.............................................. (/Q ;J In diagram beldw show distances of well from

""""" road ang_lot line. dicate north by arrow.

Is well on upland, in valley, or on hillside? ... ...
N
Drilling or Boring Flnn/(‘“ﬂ‘ ....................................................... S ’ s ﬂ, Corra
..................... o A
AdAress..........o
/A ' N

Licence Number . 30 2 ’%

Name of Driller or Borer K §\
Addres% 4 ............

------------ (Slgnature olecens rllhng or’Boring Contractor)

Form 7 15M-60-4138 \

OWRC COPY

@
w
47
w
&
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Well 11. Nearby MOECC
Record 3301279

UM | /1712 (312161 B &lelE GROUND \B&ER ANNCH {1279
lsR [ 41 210191414 B |N . ‘ e
T ONTARIO FB 1¢ 1959
Elev. I_ﬁ“d/w/f*ﬁ/fpl The Water-well Drillers Act, 1954 ONTARIO WATER
Basin | 24 3P 7 Q (| Department of Mines RESCURCES COMMISSION

Water-Well Record

month) (year)

County or Territorial District...&ﬂ[l(.z: .................... Township, Village, Town or Cltymwmp .....

Village, Town or City)....cccccceevvmriemverrereirererseerseessseessees
ddress ../ NR. 5 DBEIODEN o

Pipe and Casing Record

Pumping Test

Casing diameter(s) ....... é/ .......................................................
Length (8) weeereenonTormmmrnmnrrmeresssnsessssssssinns SO

Type of screen

............................................................................

Length of screen

........................................................................

Static level /5\44-?‘ .......................... seessssssssinass s
Pumping rate{‘ ...... .ﬁ‘ﬁ'[ﬂ‘w\ .......................
Pumping level .agfm

Duration of test /“’

Well Log Water Record
Depth (s) Kind of water
Overburden and Bedrock Record From To at which No. of feet (fresh, salty,
ft. ft. water(s) water rises or sulphur)
found
é L Q £ CL AV 3 43 ‘g < -
CONS /I SR
FrA ¥ 9
%4
TN
Lo

For what purpose(s) is the water to be used?

.............................................................................................

Drilling fi
Address

....................................................................................

Location of Well

In diagram below show distances of well from
road and lot line. Indicate north by arrow.

R

con [y

I certify that the foregoing

statements of fact, are true.
Datﬁé/jé /aZ/

................................................

Signature of Licensee

Form &

\

CS55.58
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Well 12. MOECC Record
3301223

33 No . 1223

Form No 2 1M-Jan. 1947-(A360D

U™ | [ 1712 «2|7|é>| O 410 |E

Elev. _‘j_R I 2] IZJ ONTARIO ““‘
The Well Drillers Act RECEEVED

Basin 273 | 1 1 |
Department of Mines, Province of Ontario

Water Well Record‘

FER 10 1949

GEOLOG!ICAL BRANCH
DEPARTMENT OF MINES

uding pump) .. .. .. ..o

Pipe and Casing Record Pumping Test

Casing diameter(s) . h‘” peiiiiinieeao.. .. |Date. qulfh
Length(s) of casing(s) . /t‘ A ... ..........|Developed Capacity . / 6’7"&}4(//4‘“‘

Length of screen . .. ............. o, Duration of Test .

Typeofscreen. ... .........oouiiimie. Pumping Rate.

Type of PUMP . .. ..o Drawdown . .
Capacityof pump. .. ... Statlclevelofcompletedwell /w
Depth of pump setting . ..., Iswellagravel-walltype?#‘.‘w.......................

Water Record

Kind(freshormineral).Q/M'........‘. g ...l PDepth® " Kind of No. of Feet
Water Horizon(s) Water Water Rises

Quality (hard, soft, contains iron, sulphur etc.) . .
Yot | Dhed | SUF

Appearance (clear, cloudy, coloured) . . .

Forwhatpurpose(s)isthewatertobeused?.............&f................

How far is well from possible source of contamination? . .. .....................

What is source of contamination? ... .......co.vin it r it

Enclose a copy of any mineral analysis that has been made of water. . ..........

Well Log
Location of Well
Drift and Bedrock Record From To
o 1 In diagram below show distances of well
y7) G fr. from road and lot line
W o |HZ
= wn
2 ok . L2 | Ui [
T Rlnes, Jhal Ly |41 | \
|
‘ |
! .
A IR P
g Sk
* ‘s
e 3 X
Q M
EFLZL
s Tay <4391Y
z
o
9

Situation: Is well on u land in valley, or on yl}sldeP W %”V/
ool AN 1
WW/ ceviieee.o....Address.

Qay/q#?’ anenceNum.ber /Q_C,’

Drilling Firm

Address.
Recorded by .

Date. .
CSS.S8
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Well 12. MOECC Record

Well Tag No. (Flace Sticker and/or Prinf Below) 7163633

m’,_
> > 4 i
i Ministry of
L Ontario the Environment A 0 9 9 0 7 0 Regulation 903 Ontario Water Resources Act

Measurements recorded in: [ Metric || [X Imperial Fage o i

Address of Well Lo ogation (St reet Mumber/Name) ~ |Township Ry | [l PR e CE-I'I-I-E-ZE»EE._;!I %
E38S UnloN |yVE | ZHATHAN e Flavew
County/DistrictMunicipality CityiTownNvillage Pravincea Postal Code
s j({_;__f-_...u- 'F DR ET DSV Ontario AF pto
UTM Coordnates | fone [ ng orthing Municipal Plan and Sublot Number Othar 2

NAD | 8 ITL)‘?j'?j:’,L/?agéxrf

Overburden and Bedrock Materials/iAbandonment Sealing Record (see instructions ofi the back of this form)

; - . BEr e T . T R
Ganeral Colour Most Commaoan B Jther Materials General Description Froe -4

LAY . 7
GANVT SIeT S AN s s g
GA7 | LYY o | vy
BeAul | S ArAs BRowew Share Lovse Sy | 5
Resw, | ShAacE | f7 S2 57

X | Sard  PHeRIN K

Annular Space Results of Well Yield Testing

E'v::ulh Sat '| |rr' Ve salant Used Violume Placed After test of well vield, water was: | Diraw Dowen Recovery
From To (Matefial and Typel {iwind) B Clear and sand free | Tirme | Weater Level [ Time | Vister Level

- ,{,.fr | Gther, specify | fmin) (g |fmin} | (ER
gL e aLouT
Cj ‘F'f;l ‘: 7 61' i If purmping discantinued, give reason: R ? ﬂ ;f.- _’5
9 i S/ e A
5.- = / £8 LS’Q-/‘-"\—‘- i ?’ 5__ : ? 0
Pump intake sat at mﬁa' - .
e, ,3 o Tr

Method of Construction ' Welluse Ry gy oo ()

] Cable Toaol [ Dearnond ] Public [ cammercial 1 N-:ll ._«.1_r.| Gurar /‘}rﬂfﬂ 3 4
H Rota L 1 ] Jetting H Lrofrestic MRl | Jesdvartesr g uramor PUMPHNG I
[] Rotary (Re Diriving Livestock

. - |

| { 7 i M 5 E

L] Test Hole | Menitoring ;é hrs. n ke ! i
] Baring (] Digging Irrigation [ | J

| Cooling & Air Conditioning Final waiter level end of pumping (il 10

L A peraLssion I [ Industria ?‘ ?{‘
Othe
|

;
]

2T

af Specily Cither, specify . - 4
1 b : f flowing give rate (min £ GEM)

h
n

______ Construction Record |- Casing | Status of Well |
Ineide Open Hole OR. Materia Wl | Depth (mA3l _] Water Supply Recommanded pump depth (T

Chizrrstes {Galvanzed, Fibreglass Thickmess | L S e |
f : | s - | Replacemeant Well 1| =g 25
femiglD} | Concrete, P |1~=_|.~ Sitesal) fem@l | Fraor = 3 il b
3 a2 ] Test Hole j | i

S| Svee |88 12 | 98

Rechargs Well {Limin Im a0 30
] i
L)’ ra? STEFL & ;‘j Cf

[
B!
[
||
[] Dewatering Wl /(‘J = 5
} | I_j"y : L— Cesensation andiar Well production | n /S CEM) {| 40 40
[ O

Maonitoring Hole | |
[ ¢ 1l B 50
| Afteration R _A?ri',?__‘; JE it
| | (Construction) e k: = 3
! | ] Abandaned X Yes Mo G0 ? 5 |80 | 7- 0
| | Insufficient Supply -
Map of Well Location
""Lrtﬁué Mataria Depth ;:l—,_@ Please pravide a map balow following instructions on the back .
Jiarmed Plastic Galvanized. Steal) ShatiNo | 4\
|CI'I".E_|,:' o T , ateal) Frarm : To 'i‘"

5 j"""ﬁﬂf Legxsi |} r‘f ’f{f 57

1
P
Construction Record ¢ Screen
|
|
|
1
[
|

___Water Details =
Water found .hl L,l-_,plh Kind of Water: M Flesh Untested Depth muﬂ,’fl' | Dl’m:—?ﬁr
Ta

?5’- Ir-"llﬂ g’ Cither, specify s : [ (el
\Water found at Depth | Kind of Water Fiesh Unbested 'ﬁj |--S_ y }EJ

(m) Gas Other, specify
Water found at Depth | Kind of Water: Frash Untested |
(i) Gas Dther, specify | |

Well Contractor and Well T&c:hmcian Inl'urmatmn 3 ’.__7

s
Business Name of Wl | Caontractor Well Cantractor's Licence No. : ‘_}ﬂ_} L I E 2 P
] p - d pl {2 i
LASKETS  SeRv) ces 31316 16 o Acbers
Business Address (Street NumberMame) Municipality Comments
Vol M7, ;Lgrufx TR SreaTHRey
Provinca il Code Buginess E-mail Address
ITRO W (I6] L) Well owners | Dats Packags Deiered Ministry Use Only
Bus. Telephane No. (ine. arsa cods) -‘-J':l'm_. of Well Technician [Last Mame, First Name) |1|Ir_~--f:-|;;r| g- Audit Ne.
{ package B f_{ R
5/ 7 ol v S0 5—‘} [ f!q u*«-:'f '“'r AR 5 'h"l"“;'"'j Dale. .‘,...r_“]kl_ Hlmr?lfjl A s [ e A
Vuell Technican's Licence Mo. | Signaf ire of Pechnician gn digr Contractor| Date Submitted CAREE

319 1617

OS06E (200712) & Cwesn's Porbar for Ont

[ 2o ebii§ v e} ] [015] 0/ [receMAY 3 0 701


sboone
Text Box
Well 12.  MOECC Record 7163633


My

Ministry of
the Environment

>» > .
L Ontario

Measurements recorded in Metric 1 |Ir1'|pr:ria|

F-.du:r' 55 of Well L nr.. Q Mumber/Mame)
58 ““.- {_JI,\J;CM.‘ f:_ JroE
Cour 1.,.L' strict/Municipality
KeonT

Easting

3512384170186 28

LT s | Zone Morthing

(213

M Coordinates

MaD | 8

City/To

Well Tag No. (Place Sticker and/or Print Below)

rIfA

AATYAr

wiVillage

Well 12. MOECC Record
7163645

VT TS LT

Regulation 903 Ontario Water Resources Act

Lot

¢

\1’5."?.5'3 dHert

Municipal Plan and Sublot Number

2

Provin

Ontario

of

Page

Concession

Other

E L ot
Pastal Code

oA (D

ce

Dverburden and Bedrock Materials/Abandonment Sealing Record (see insinctions on the back of this form)

Genaral Colaur Maost Comman Matara Othar Ma

terials

General Descriptiol

Depth ()

i From To
Fj Ecormmission] oF | WEL [Recoah # )Y g }é}
DR LS SE&EPT - JA LOOR
0 Annular Space Results of Well Yield Testing
Typa jof Sealant Usec volume Placed r test of well v eld, water was: | Diraw Diowm Recovery
(Matenial and Typs) L, [] Clear and sand fres Time | Water Level | Time | Watar Level

yffi‘ LU
S /tsCh

SAAd

| Pump intake set

Method of Construction Well Use
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POW’R-GEAR° and TRIMAX* clamps deliver over 800 Ihs. “‘.-‘
of band tension at 150 in.-Ibs. of screw torgue. That’s =t
more than twice the band tension of conventional clamps. o
-
0“
Q. |
143 [36.3] Mox. _ﬁ 4 | 7301Bs. -
1.06 [26.9] Max, ————‘ 90 [23.0] / | ¥
.07 [1.8]
# { L POW’R-GEAR®
Hex. Hd.
50 [12.7) e [2.3] and TRIMAX® %
Ref. 7 %
/ \ s}
/f =
L
“ |_
/ o [
o 7/ =
/ oY o
| —] |=— .63 [16.0] = ’ 3 N w
| V. S
Measurements in illustrations are in inches [millimeters] “‘ g
ud —
300 LBS.
CLAMPING RANGE |
SAE | Ideal |Min.Dia.|Max.Dia.|Min. Dia.|Max. Dia.| Hose I.D.{ Hose |.D.
Sizes| Part No.| (in.) (in.) (mm) | (mm) | Min.(in) | Max.(in} ! CONVENTIONAL CLAMPS |
6X
262 | 6X200 11/4 25/8 32 66 11/4 2 i |
412 | 6X300 2 41/8 51 104 2 31/2 | :
I
612 | 6X400 4 61/8 102 155 4 51/2 l
912 | 6X500 6 91/8 153 231 6 81/2 0 40 100 150 | I
7 gy 7 SO | e _iar £ cllc IN. LBS. OF APPLIED SCREW TORQUE

PERFORMA

SAE Ideal Tridon Ideal Tridon Ideal Tridon Ideal Tridon Min.Dia. | Max.Dia.| Min.Dia. | Max.Dia. | Hose I.D.| Hose |.D.
Sizes | PartNo. | Part No. | Part No.| Part No. | Part No. | Part No.| Part No. | Part No. (in.) {in.) (mm) (mm) Min.(in) | Max.(in.}
60 850 6P N/A 6L 843 6M N/A
175 60175 850-175 | 6P175 = 6L175 | 843-175 | 6M175 - 1 13/4 25 45 7/8 11/8
212 60200 850-200 | 6P200 - 6L200 | 843-200 | 6M200 = 11/4 21/8 32 54 1 11/2
262 60250 850-250 | 6P250 - 6L250 | 843-250 | 6M250 - 134 25/8 45 66 11/2 2
312 60300 850-300 | 6P300 = 6L300 | 843-300 | 6MB300 - 21/4 31/8 57 79 2 21/2
362 60350 850-350 | BP350 = 6L350 | 843-350 | 6M350 — 234 35/8 70 92 2172 3 :
412 60400 850-400 | 6P400 = 6L400 | 843-400 | 6M400 = 31/4 41/8 83 105 3 31/2
i 462 60450 850-450 | 6P450 - 6L450 | B43-450 | 6M450 = 33/4 4 5/8 95 117 31/2 4
i\ 512 60500 850-500 | 6P500 = 6L500 | 843-500 | 6MS500 - 41/4 51/8 108 130 4 412
562 60550 850-550 | 6P550 — B6L550 | 843-550 | 6M550 = 4 3/4 55/8 121 143 41/2 5
612 60600 850-600 | 6P600 - 6L600 | 843-600 | 6MBOO - 51/4 61/8 133 155 5 5172 ‘ ‘
662 60650 850-650 | 6P650 = 6L650 | 843-650 | 6MB50 - 53/4 65/8 146 168 51/2 6 |
712 60700 850-700 | B6P700 = 6L700 | 843-700 | 6M700 - 6 1/4 71/8 159 181 6 61/2 | !
762 60750 850-750 | 6P750 - 6L750 | B43-750 | 6M750 = 63/4 75/8 172 193 6172 7 I
812 60800 850-800 | 6P800 - 6L800 | 843-800 | 6MS800 - 71/4 81/8 184 206 ¥ 712 ‘I
862 60850 850-850 | 6P850 - 6L850 | 843-850 | 6M850 - 7 3/4 8 5/8 197 219 712 8
912 60900 850-800 | 6PS00 = 6L900 | 843-900 | 6M900 - 814 91/8 210 232 8 81/2
Additional sizes available - Contact Ideal for information. N/A - Not Available

We recommend a minimum of all 300 grade stainless steel clamps

for marine applications. For applications direclly over galvanized steel, we
recommend an infermediate layer of non-conductive material such as vinyl electrical tape.
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Golder Associates Ltd.

Turbine Location:

T3

NORTH KENT 1
Vibration Monitoring Data Report

Vibration Measurements at Turbine Site
Geophone Distance

Peak Particle

T3 Issue Date: 12/5/2017

Vibration Measurements at Wells

Pile Driving Times and Dates (m) Velocity (mm/s)® Particle Velocity (mm/s)~ ¢
Pile No.: Start® Rock/Till End® MP12721 BE14711 MP12721 BE14711 Well 11 Well 12 No Pump®
1 8/23/2017 10:01 8/23/201710:10  8/23/2017 10:11 21.6 19.5 1.36 1.78 NA® 0.021
2 8/23/2017 11:29 8/23/2017 11:35 8/23/2017 12:35 23.2 21.7 3.03 3.05 0.011 0.003
3 8/23/2017 11:46 8/23/2017 11:56  8/23/2017 12:41 24.2 23.3 3.21 2.75 0.024 0.013
4 8/23/2017 12:12 8/23/2017 12:19  8/23/2017 12:21 24.5 24.3 1.47 1.78 0.014 0.010
5 8/23/2017 9:43  8/23/2017 9:49 8/23/2017 9:52 24.2 24.7 2.80 2.54 NA® 0.010
6 8/23/2017 9:28  8/23/2017 9:35 8/23/2017 9:35 23.2 24.3 1.01 2.03 NA® 0.004
7 8/22/2017 12:16 8/22/2017 12:22 8/22/2017 12:57 21.6 23.3 3.26 3.81 0.015 0.016
8 8/22/2017 18:43 8/22/2017 18:49  8/22/2017 18:54 19.4 21.7 1.99 3.94 0.013 0.004
9 8/22/2017 16:52 8/22/2017 16:58  8/22/2017 17:00 16.8 19.5 1.89 0.018 0.011
10 8/22/2017 18:19 8/22/2017 18:27  8/22/2017 18:32 13.9 16.9 2.64 2.41 0.014 0.008
11 8/22/2017 16:34 8/22/2017 16:40  8/22/2017 16:45 11.0 14.1 3.67 3.56 0.022 0.025
12 8/22/2017 17:48 8/22/2017 17:57  8/22/2017 18:08 8.7 11.2 7.99 8.26 0.011 0.003
13 8/22/2017 16:08 8/22/2017 16:16  8/22/2017 16:18 7.7 8.8 5.04 4.83 0.007 0.029
14 8/22/2017 17:29 8/22/2017 17:38  8/22/2017 17:39 8.7 7.8 4.60 4,70 0.012 0.013
15 8/22/2017 14:27 8/22/2017 14:33 8/22/2017 15:41 11.0 8.8 6.43 4.95 0.066 0.008
16 8/22/2017 17:13 8/22/2017 17:20  8/22/2017 17:20 13.9 11.2 1.78 0.026 0.005
17 8/22/2017 13:14 8/22/2017 13:22 8/22/2017 15:48 16.8 14.1 7.49 5.21 0.046 0.008
18 8/23/2017 11:05 8/23/2017 11:12 8/23/2017 11:16 19.4 16.9 2.53 2.41 0.018 0.014
Restrikes and Continued Pile Driving
7C 8/23/2017 18:27 8/23/2017 18:27  8/23/2017 18:31 21.6 23.3 2.04 1.40 0.023 1.354 0.022
8C 8/23/2017 8:14  8/23/2017 8:14 8/23/2017 8:14 19.4 21.7 2.89 2.54 0.010 0.004
11C 8/23/2017 8:18  8/23/2017 8:18 8/23/2017 8:18 11.0 14.1 4.20 3.18 0.009 2.405 0.006
12C 8/23/2017 8:22  8/23/2017 8:22 8/23/2017 8:22 8.7 11.2 6.87 4.83 0.009 2.405 0.006
13C 8/23/2017 8:25 8/23/2017 8:26 8/23/2017 8:26 7.7 8.8 2.05 4.70 0.009 0.007
14C 8/23/2017 8:28  8/23/2017 8:28 8/23/2017 8:28 8.7 7.8 4.08 3.94 0.007 0.007
16C 8/23/2017 8:31  8/23/2017 8:31 8/23/2017 8:32 13.9 11.2 3.05 0.007 0.007
17C 8/23/2017 8:34  8/23/2017 8:34 8/23/2017 8:34 16.8 14.1 2.92 0.007 0.007
6 8/23/2017 12:14 8/23/2017 12:15 8/23/2017 12:15 23.2 24.3 1.33 1.78 0.025 0.023
Replacement Piles
7A 9/6/2017 12:05 9/6/2017 12:14 9/6/2017 12:19 22.6 24.3 1.99 0.033 0.005
Well Information
Well No.: 11 Well No.: 12
Municipal Address: 9596 Union Line Municipal Address: 9468 Union Line
Distance from Turbine Centre: 1,707 m Distance from Turbine Centre: 1,264 m

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: After installation, selected piles were struck again with the hammer to demonstrate resistance performance and these are noted as
"restrikes". Continued pile driving on subsequent days are marked "C". Replacement piles are marked "A". Vibration measurements were undertaken on
August 17, 2017 at Wells 11 and 12 during water quality sampling events in the absence of pile driving within the cluster. Both pumps turned on and
operated during the sampling events. Peak vibration measurements for Well 11 were 0.016 mm/s and this pump was located within the residence
approximately 40 m from the well. Peak vibration measurements for Well 12 were 0.896 mm/s and this pump was mounted on the well casing. During pile
driving on August 23, 2017, the peak vibration measurement of the Well 12 casing was 2.4 mm/s for clearly definable periods during which the pump was
operating. Peak well casing vibrations exclusive of pump influences identified within the same monitoring period at Well 12 are shown in the "no pump"
column. Data not available for Piles 1, 5 and 6 at Well 11 on August 23, 2017 due to battery failure in monitoring equipment. Battery was subsequently
replaced. Driving/restriking of some piles occured in relatively rapid succession and, therefore, in some cases the vibration measurement data for the 10
minute periods of analysis are applicable to multiple piles. Where total driving duration between till/rock start and end times noted above is not
representative, actual driving duration for each pile is shown in parentheses following the pile number in minutes and seconds: 2(6:42), 3(5:13), 7(8:45),
12(7:08), 15(1:20), 17(1:42). Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing,
welding and other standby time.

Golder Project No.: 1668031



Golder Associates Ltd.

NORTH KENT 1 T3 Issue Date: 12/5/2017
Vibration Monitoring Data Report

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c) well
casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive 1 second

intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval peak velocity
values during these periods regardless of measurement direction; e) see monitoring notes above.
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Golder Associates Ltd.

Turbine Location:

T4

NORTH KENT 1
Vibration Monitoring Data Report

Vibration Measurements at Turbine Site
Geophone Distance

Peak Particle

T4 Issue Date: 12/5/2017

Vibration Measurements at Wells

Pile Driving Times and Dates (m) Velocity (mm/s)” Particle Velocity (mm/s)”®
Pile No.: Start” Rock/Till End’ BE9679  BE8719 BE9679 BE8719  Well 11 Well12  No Pump®
1 8/25/2017 8:00 8/25/2017 8:08 8/25/2017 8:09 239 21.7 1.52 1.14 0.004 0.006
2 8/25/2017 8:30 8/25/2017 9:15 8/25/2017 9:16 25.6 24.0 1.40 1.40 0.006 2.335 0.008
3 8/25/2017 9:03 8/25/2017 9:09 8/25/2017 9:10 26.6 25.7 1.40 1.40 0.007 2.335 0.008
4 8/25/2017 8:47 8/25/2017 8:56 8/25/2017 8:57 27.0 26.7 0.89 1.40 0.005 0.011
5 8/25/2017 8:15 8/25/2017 8:22 8/25/2017 8:23 26.6 27.1 1.40 1.40 0.028 0.018
6 8/24/2017 13:01 8/24/2017 13:10 8/24/2017 13:11 25.6 26.7 1.40 1.40 0.011 0.056
7 8/24/2017 9:56 8/24/2017 10:04 8/24/2017 10:51 239 25.7 3.05 3.18 0.018 1.511 0.024
8 8/24/2017 13:19 8/24/2017 15:13 8/24/2017 15:14 21.6 24.0 3.81 5.84 0.024 1.777 0.014
9 8/24/2017 10:56 8/24/2017 11:04 8/24/2017 11:04 19.0 21.7 1.78 1.40 0.006 0.004
10 8/24/2017 13:35 8/24/2017 13:45 8/24/2017 13:45 16.1 19.1 2.67 2.54 0.006 0.018
11 8/24/2017 11:10 8/24/2017 11:18 8/24/2017 11:18 13.2 16.2 3.30 241 0.013 0.026
12 8/24/2017 13:52 8/24/2017 15:09 8/24/2017 15:10 11.0 13.3 3.81 5.84 0.024 1.777 0.014
13 8/24/2017 11:23 8/24/2017 11:32 8/24/2017 11:33 10.1 11.1 4.32 3.68 0.009 0.009
14 8/24/2017 14:07 8/24/2017 14:17 8/24/2017 14:17 11.0 10.2 3.30 3.56 0.007 0.006
15 8/24/2017 11:38 8/24/2017 15:03 8/24/2017 15:04 13.2 11.1 3.81 5.84 0.009 1.374 0.028
16 8/24/2017 14:24 8/24/2017 14:33 8/24/2017 15:01 16.1 133 3.43 5.21 0.009 1.374 0.028
17 8/24/2017 12:46 8/24/2017 14:55 8/24/2017 14:56 19.0 16.2 3.56 3.56 0.030 1.374 0.028
18 8/24/2017 14:40 8/24/2017 14:52 8/24/2017 14:52 21.6 19.1 2.29 2.92 0.030 0.029
Well Information
Well No.: 11 Well No.: 12

Municipal Address:

Distance from Turbine Centre:

9596 Union Line

1,424 m

Municipal Address:
Distance from Turbine Centre:

9468 Union Line

1,072 m

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: Vibration measurements were undertaken on August 17, 2017 at Wells 11 and 12 during water quality sampling events in the absence of pile
driving within the cluster. Both pumps turned on and operated during the sampling events. Peak vibration measurements for Well 11 were 0.016 mm/s and this
pump was located within the residence approximately 40 m from the well. Peak vibration measurements for Well 12 were 0.896 mm/s and this pump was
mounted on the well casing. During pile driving on August 24, 2017, the peak vibration measurement of the Well 12 casing was 1.777 mm/s for clearly definable
periods during which the pump was operating. Peak well casing vibrations exclusive of pump influences identified within the same monitoring period at Well 12
are shown in the "no pump" column. Note that driving of some piles was paused while the tip was in the upper soil deposits and subsequently driven to the
glacial till/rock later in the day. In these instances, the hard driving conditions for different piles occured in relatively rapid succession and, therefore, the
vibration measurement data for the 10 minute periods of analysis are applicable to multiple piles. Where total driving duration between till/rock start and end
times noted above is not representative, actual driving duration is shown for each pile in parentheses following the pile number in minutes and seconds: 2(7:33),
7(1:32), 8(0:53), 12(1:10), 15(1:15), 16(1:02), 17(1:31). Total driving durations derived from start and end times noted above include labour breaks, equipment
work, splicing, welding and other standby time.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c) well casing
vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive 1 second intervals for a
total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval peak velocity values during these
periods regardless of measurement direction; e) see monitoring notes above.

Golder Project No.: 1668031



Golder Associates Ltd. NORTH KENT 1 T5 Issue Date: 12/5/2017

Vibration Monitoring Data Report

Turbine Location: T5

Vibration Measurements at Turbine Site Vibration Measurements at Wells

Peak Particle

Pile Driving Times and Dates Geophone Distance (m)  Vvelocity (mm/s)b Particle Velocity (mm/s)c'd

Pile No.: Start’ Rock/Till End® BE9679  BE18695 BE9679 BE18695  Well3 Well 4 No Pump®
18/28/2017 13:59  8/28/2017 14:21  8/28/2017 14:47 24.9 26.0 2.16 1.70 0.002 0.045
2 10/10/2017 16:20  10/10/2017 16:29 10/10/2017 16:31 23.2 25.0 2.03 2.03 0.004 NA®
3 10/10/2017 16:40  10/10/2017 16:48 10/10/2017 16:51 21.0 23.3 2.16 2.16 0.016 NA®
4 10/10/2017 17:02  10/10/2017 17:07 10/10/2017 17:11 18.3 211 3.56 2.03 0.014 NA®
510/10/2017 17:19  10/10/2017 17:25 10/10/2017 17:29 15.4 18.4 2.92 2.14 0.006 NA®
6 10/10/2017 17:37  10/10/2017 17:42  10/10/2017 17:43 12.6 15.5 3.05 2.84 0.006 NA®
7 10/10/2017 17:53  10/10/2017 18:01 10/10/2017 18:06 10.3 12.7 7.24 8.13 0.003 NA®
8 10/10/2017 18:15 10/10/2017 18:21 10/10/2017 18:23 9.4 10.4 4.95 4.45 0.014 NA®
9 10/12/20177:53  10/12/2017 8:01  10/12/2017 8:05 10.3 9.5 3.68 4.19 0.003 NA®
10 10/12/2017 8:13  10/12/2017 8:24  10/12/2017 8:26 12.6 10.4 2.67 3.56 0.005 NA®
11 10/12/2017 8:36  10/12/2017 8:43  10/12/2017 8:45 15.4 12.7 2.14 2.54 0.017 NA®
12 10/12/2017 8:58  10/12/20179:06  10/12/2017 9:07 18.3 15.5 2.16 2.03 0.008 NA®
13 10/12/2017 10:40  10/12/2017 10:47 10/12/2017 10:48 21.0 18.4 2.16 2.14 0.003 NA®
14 10/12/2017 11:22  10/12/2017 11:28 10/12/2017 11:30 23.2 21.1 1.65 1.40 0.019 NA®
15 10/12/2017 12:00  10/12/2017 12:06  10/12/2017 12:12 24.9 23.3 1.65 1.40 0.003 NA®
16 10/12/2017 11:42  10/12/2017 11:49  10/12/2017 11:52 25.9 25.0 1.90 1.65 0.004 NA®
17 10/12/2017 9:33  10/12/20179:42  10/12/2017 9:43 26.3 26.0 1.65 1.78 0.005 NA®
18 8/28/2017 15:56  8/28/2017 16:20  8/28/2017 16:25 25.9 26.4 2.29 1.75 0.006 0.027
Well Information
Well No.: 3 Well No.: 4

8522 Bush Line
911 m

26347 St Clair Road
1,030 m

Municipal Address:
Distance from Turbine Centre:

Municipal Address:
Distance from Turbine Centre:

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing, welding and
other standby time.

Monitoring of Well 4 was not permitted after September 10, 2017. For reference in comparison to the vibration velocities noted above, St. Clair Road traffic
passing at 78 m from Well 4 on September 5, 2017, was observed to include large tractor-trailers, concrete mixers and dump trucks at a rate of about 1 heavy
vehicle every 1.5 to 2 minutes. Passenger vehicle movements on the Well 4 property passed and were parked near the well throughout the afternoon on
September 5, 2017. On September 6, 2017, heavy vehicle traffic on St. Clair Road and near Well 4 was similar to September 5, 2017. Combine harvesting was
on-going as close as 25 to 30 m from Well 4, during much of the day on September 6, 2017. On this same day, various individuals were at and in the well shed,
connecting, operating and adjusting a well pump. Well 4 pump was cycled on and off on September 6, 2017, operating for periods of 1 to more than 7
minutes. When individuals were working on the pump and well, well casing vibrations were as much as 4.987 mm/s. At other times, Well 4 casing vibrations
ranged from about 0.07 to about 0.62 mm/s with an average of about 0.18 mm/s, reflective of the vehicle and foot traffic on site near the well, harvesting
equipment and traffic on the nearby St. Clair road. During this same measurement time on September 5 and 6, 2017, the nearest pile driving was more than 2
km distant and vibration measurements did not identify any evidence of pile driving influences. Geophone data shown in columns above on August 28, 2017
were obtained using instruments with serial numbers BE8719 and MP12721 at the respective positions occupied by BE9679 and BE18695 as listed above.

During the October, 2017 period for which data is presented above, Union Gas was constructing a pipeline about 400 m northwest of Well 4 and within about
100 to 180 m of 26457 St. Clair Road.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c) well casing
vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive 1 second intervals for
a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval peak velocity values during these
periods regardless of measurement direction; e) see monitoring notes above.
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Golder Associates Ltd. T6 Issue Date: 12/5/2017

NORTH KENT 1
Vibration Monitoring Data Report

Turbine Location: T6

Vibration Measurements at Turbine Site Vibration Measurements at Wells

Geophone Distance Peak Particle

c, d

Pile Driving Times and Dates (m) Velocity (mm/s)b Particle Velocity (mm/s)
Pile No.: Start® Rock/Till End’ BE18695 BE8719 BE18695 BE8719 Well 7 Well 8
17/31/2017 11:25 7/31/2017 11:28 7/31/2017 11:32 27.0 27.2 1.27 1.91 0.068 0.049
2 7/31/2017 12:20 7/31/2017 12:26 7/31/2017 12:28 26.6 27.6 1.27 1.65 0.044 0.032
3 7/31/2017 12:37 7/31/2017 12:41 7/31/2017 12:46 25.6 27.2 1.40 2.03 0.018 0.028
4 7/31/2017 13:35 7/31/2017 13:40 7/31/2017 13:46 23.9 26.1 1.65 2.29 0.066 0.011
57/31/2017 13:18 7/31/2017 13:23 7/31/2017 13:28 21.6 24.5 1.91 2.43 0.017 0.010
6 7/31/2017 12:59 7/31/2017 13:05 7/31/2017 13:07 19.0 22.2 1.91 2.54 0.012 0.033
7 7/31/2017 7:33  7/31/2017 7:37  7/31/2017 7:42 16.1 19.5 2.67 3.30 0.050 0.050
8 7/31/2017 7:53  7/31/20177:56  7/31/2017 8:03 13.2 16.6 2.92 3.56 0.127 0.070
9 7/31/2017 8:14  7/31/2017 8:18  7/31/2017 8:22 11.0 13.8 3.94 3.94 0.051 0.015
10 7/31/2017 8:31  7/31/2017 8:37  7/31/2017 8:41 10.1 11.6 4.32 2.79 0.025 0.058
11 7/31/2017 8:48  7/31/2017 8:51  7/31/2017 8:53 11.0 10.7 3.05 2.67 0.035 0.012
12 7/31/20179:02  7/31/2017 9:07  7/31/2017 9:12 13.2 11.6 3.18 2.54 0.058 0.023
13 7/31/20179:21  7/31/2017 9:25  7/31/2017 9:33 16.1 13.8 2.79 2.41 0.118 0.005
14 7/31/2017 9:42  7/31/2017 9:47  7/31/2017 9:50 19.0 16.6 2.54 1.91 0.082 0.007
15 7/31/2017 10:21 7/31/2017 10:24 7/31/2017 10:29 21.6 19.5 2.67 1.91 0.039 0.032
16 7/31/2017 10:36  7/31/2017 10:40 7/31/2017 10:43 23.9 22.2 2.16 1.52 0.010 0.014
17 7/31/2017 10:51 7/31/2017 10:54 7/31/2017 10:58 25.6 24.5 2.16 1.65 0.040 0.057
18 7/31/2017 11:09 7/31/2017 11:13 7/31/2017 11:17 26.6 26.1 1.78 1.14 0.024 0.071
Well Information
Well No.: 7 Well No.: 8

Municipal Address:
Distance from Turbine Centre:

25117 Prince Albert Road

1,049 m

Municipal Address:
Distance from Turbine Centre:

9241 Countryview Line

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

872 m

Monitoring Notes: Well monitoring undertaken during periods of time on these same days when pile driving was not occuring measured peak particle velocities of
as much as 0.37 mm/s (Well 7). Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing, welding
and other standby time.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c) well casing
vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive 1 second intervals for a
total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval peak velocity values during these periods
regardless of measurement direction; e) see monitoring notes above.
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Pile No.:

Golder Associates Ltd.

Turbine Location:

Pile Driving Times and Dates

Start’
17/27/2017 17:57
2 7/27/2017 18:31
3 7/28/2017 8:11
4 7/28/2017 8:37
5 7/27/2017 18:11
6 7/27/2017 15:27
7 7/27/2017 15:10
8 7/27/2017 14:30
9 7/27/2017 14:10

10 7/27/2017 13:55

11 7/27/2017 13:42

12 7/27/2017 13:09

13 7/27/2017 12:21

14 7/27/2017 15:42

15 7/27/2017 16:06

16 7/27/2017 16:34

17 7/27/2017 16:55

18 7/27/2017 17:17

T7

NORTH KENT 1

Vibration Monitoring Data Report

Vibration Measurements at Turbine Site

Rock/Till
7/27/2017 18:03
7/27/2017 18:36
7/28/2017 8:16
7/28/2017 8:43
7/27/2017 18:17
7/27/2017 15:32
7/27/2017 15:15
7/27/2017 14:36
7/27/2017 14:16
7/27/2017 14:00
7/27/2017 13:46
7/27/2017 13:13
7/27/2017 12:34
7/27/2017 15:51
7/27/2017 16:12
7/27/2017 16:44
7/27/2017 17:01
7/27/2017 17:25

Well Information
Well No.:
Municipal Address:

Distance from Turbine Centre:

7

End’
7/27/2017 18:04
7/27/2017 18:36
7/28/2017 8:16
7/28/2017 8:44
7/27/2017 18:18
7/27/2017 15:33
7/27/2017 15:16
7/27/2017 14:37
7/27/2017 14:18
7/27/2017 14:01
7/27/2017 13:47
7/27/2017 13:23
7/27/2017 12:53
7/27/2017 15:54
7/27/2017 16:13
7/27/2017 16:45
7/27/2017 17:02
7/27/2017 17:26

25117 Prince Albert Road

1,354 m

Geophone Distance

(m)
BE18695 BE8719
26.6 27.0
25.6 26.6
23.9 25.6
21.6 23.9
19.0 21.6
16.1 19.0
13.2 16.1
11.0 13.2
10.1 11.0
11.0 10.1
13.2 11.0
16.1 13.2
19.0 16.1
21.6 19.0
23.9 21.6
25.6 23.9
26.6 25.6
27.0 26.6

T7 Issue Date: 12/5/2017

Vibration Measurements at Wells

Peak Particle
Velocity (mm/s)"

BE18695 BE8719

2.29 1.27

1.11
1.14 1.27
1.40 1.65

1.52
3.43 1.78
2.29 1.52
3.94 2.16
4.19 2.14
5.46 3.18
3.18 3.05
3.05 2.29
5.97 3.94

1.65
3.18 2.29
2.16 1.40
2.16 1.40
191 1.27

Well No.: 8

Municipal Address:
Distance from Turbine Centre:

Particle Velocity (mm/s)

Well 7
0.030
0.063
0.019
0.035
0.017
0.019
0.026
0.017
0.011
0.030
0.025
0.019
0.030
0.026
0.032
0.010
0.069
0.027

c,d

Well 8
0.011
0.013
0.022
0.045
0.012
0.028
0.028
0.027
0.031
0.012
0.042
0.035
0.049
0.039
0.021
0.066
0.030
0.060

9241 Countryview Line

2,883 m

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: Well monitoring undertaken during periods of time on these same days when pile driving was not occuring measured peak
particle velocities of as much as 0.073 mm/s. Total driving duration between till/rock start and end times noted above for Pile 13 is not
representative and actual driving duration was 00:1:45 due to pauses in actual hammering. Total pile driving durations derived from start and end
times noted above includes labour breaks, equipment work, splicing, welding and other standby time.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c)
well casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive
1 second intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval

peak velocity values during these periods regardless of measurement direction; e) see monitoring notes above.
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Golder Associates Ltd. T12 Issue Date: 12/5/2017

NORTH KENT 1
Vibration Monitoring Data Report

Turbine Location: T12

Vibration Measurements at Turbine Site Vibration Measurements at Wells

Geophone Distance Peak Particle

Pile Driving Times and Dates (m) Velocity (mm/s)° Particle Velocity (mm/s) ¢
Pile No.: Start’ Rock/Till End’ BE18695 BE8719 BE18695 BE8719  Well5 Well6  No Pump®
17/5/2017 12:33  7/5/2017 12:46  7/5/2017 12:47 27.9 28.2 1.65 1.40 0.008 0.044 See Notes
2 7/5/2017 15:47  7/5/2017 16:01  7/5/2017 16:01 27.5 28.6 1.14 1.02 0.001 0.106
3 7/6/2017 8:08 7/6/2017 8:19 7/6/2017 8:20 26.4 28.2 1.78 1.91 0.010 0.775
4 7/6/2017 7:47 7/6/2017 7:58 7/6/2017 7:59 24.7 27.1 1.14 1.65 0.002 0.048
5 7/5/2017 12:57 7/5/2017 13:26  7/5/2017 13:27 22.5 25.4 4.19 3.30 0.002 0.729
6 7/5/2017 14:11  7/5/2017 14:22  7/5/2017 14:23 19.8 23.1 3.05 3.05 0.002 0.298
7 7/4/2017 14:48 7/4/2017 14:57 7/4/2017 14:58 16.9 20.4 5.21 3.99 0.002 0.026
8 7/5/2017 11:38 7/5/2017 11:49  7/5/2017 11:50 14.1 17.5 2.54 1.27 0.008 0.030
9 7/4/2017 9:26 7/4/2017 9:58 7/4/2017 10:00 11.9 14.7 6.22 5.21 0.011 0.246 0.014
10 7/5/2017 11:11  7/5/2017 11:25 7/5/2017 11:26 11.0 12.5 4.95 3.68 0.002 0.047 0.014
11 6/30/2017 12:03 6/30/2017 13:47 6/30/2017 13:54 11.9 11.7 11.05 11.18 0.004 0.755
12 7/4/2017 15:15  7/4/2017 15:25 7/4/2017 15:25 14.1 12.5 2.03 241 0.002 0.179
13 7/4/2017 11:22  7/4/2017 11:33  7/4/2017 11:34 16.9 14.7 9.91 5.59 0.002 0.066
14 7/4/2017 15:47  7/4/2017 15:58 7/4/2017 15:58 19.8 17.5 2.54 2.03 0.069 0.037
15 7/4/2017 11:55 7/4/2017 12:06 7/4/2017 12:07 22.5 20.4 4.70 4.45 0.003 0.023
16 7/4/2017 16:35 7/4/2017 16:47  7/4/2017 16:47 24.7 23.1 2.54 3.05 0.004 0.155
17 7/4/2017 13:01  7/4/2017 13:14 7/4/2017 13:20 26.4 25.4 3.94 3.94 0.007 0.085
18 7/4/2017 15:08 7/4/2017 15:27 7/4/2017 15:28 27.5 27.1 5.46 4.06 0.002 0.729
Restrikes
7 7/5/2017 8:42 7/5/2017 8:42 7/5/2017 8:42 16.9 20.4 0.13 0.13 0.007 0.647 0.027
9 7/5/2017 8:47 7/5/2017 8:47 7/5/2017 8:48 11.9 14.7 2.92 0.13 0.007 0.634 0.027
11 7/5/2017 8:51 7/5/2017 8:51 7/5/2017 8:52 11.9 11.7 4.45 2.79 0.007 0.634 0.032
12 7/5/2017 8:57 7/5/2017 8:57 7/5/2017 8:58 14.1 12.5 241 4.03 0.003 0.624
13 7/5/2017 9:02 7/5/2017 9:02 7/5/2017 9:03 16.9 14.7 2.92 5.59 0.008 0.662
14 7/5/2017 9:09 7/5/2017 9:09 7/5/2017 9:10 19.8 17.5 4.83 5.72 0.008 0.624
15 7/5/2017 9:13 7/5/2017 9:13 7/5/2017 9:14 22.5 20.4 3.18 3.05 0.003 0.546 0.057
16 7/5/2017 9:17 7/5/2017 9:17 7/5/2017 9:19 24.7 23.1 3.05 2.03 0.002 0.546 0.057
17 7/5/2017 9:22 7/5/2017 9:22 7/5/2017 9:23 27.5 27.1 2.16 0.13 0.002 0.546 0.057
Well Information
Well No.: 5 Well No.: 6

9559 Pioneer Line
3,346 m

24123 Prince Albert Road
3,368 m

Municipal Address: Municipal Address:

Distance from Turbine Centre: Distance from Turbine Centre:

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: After installation, selected piles were struck again with the hammer to demonstrate resistance performance and these are noted
as "restrikes". On July 5, 2017, approximately 1 minute after pile driving stopped for Pile 1, the well monitoring personnel at Well 6 observed a
loaded tractor/trailer dump truck drive by the well at 54 m distance and ground vibrations were sensed. At this time, the resident was also
hammering on equipment within a nearby (120 m) shed during which it sounded as though a heavy sledge was being used with multiple
recoil/hammer falls after each main strike. Vibrations associated with these activities (not separable) registered as 2.8 mm/s, consistent with the
perception of vibrations by the well monitoring personnel. Monitoring of deliberate pump operation at Well 6 on July 13, 2017, during a period
when no pile driving was occuring, measured peak particle velocities of 0.08 to 0.8 mm/s. Peak well casing vibrations exclusive of pump influences
identified within the same monitoring period at Well 6 are shown in the "no pump" column. Driving/restriking of some piles occured in relatively
rapid succession and, therefore, in some cases the vibration measurement data for the 10 minute periods of analysis are applicable to multiple
piles. Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing, welding and other
standby time. The total driving duration for Pile 11 on June 30, 2017 was unusually long since a smaller driving hammer (Berminghammer B-21) was
used for this pile. The total duration of driving on till/rock was 7 minutes for this pile.

Golder Project No.: 1668031



Golder Associates Ltd. NORTH KENT 1 T12 Issue Date: 12/5/2017

Vibration Monitoring Data Report

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c)
well casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive

1 second intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval
peak velocity values during these periods regardless of measurement direction; e) see monitoring notes above.

Golder Project No.: 1668031



Golder Associates Ltd. T14 Issue Date: 12/5/2017

NORTH KENT 1
Vibration Monitoring Data Report

Turbine Location: T14

Vibration Measurements at Turbine Site Vibration Measurements at Wells

Geophone Distance Peak Particle

Pile Driving Times and Dates (m) Velocity (mm/s)" Particle Velocity (mm/s) °
Pile No.: Start® Rock/Till End® BE9555 MP12721 BE9555 MP12721 Well13 Well 14 No Pumpe
19/11/2017 16:01 9/11/2017 16:06 9/11/2017 16:09 18.9 16.3 1.78 1.93 0.020 0.206
2 9/11/2017 16:24 9/11/2017 16:29 9/11/2017 16:32 21.0 18.9 1.52 1.79 0.010 0.056
3 9/11/2017 15:48 9/11/2017 15:54 9/11/2017 15:56 22.6 21.0 1.14 1.43 0.017 0.132
4 9/11/2017 15:33  9/11/2017 15:39 9/11/2017 15:43 23.6 22.6 1.27 1.36 0.012 0.190
59/11/2017 15:19 9/11/2017 15:24 9/11/2017 15:26 24.0 23.6 1.14 1.15 0.006 0.064
6 9/11/2017 15:04 9/11/2017 15:10 9/11/2017 15:13 23.6 24.0 1.14 1.58 0.005 0.221
7 9/11/2017 12:33  9/11/2017 12:39 9/11/2017 12:44 22.6 23.6 1.27 1.43 0.007 0.083
8 9/11/2017 12:17 9/11/2017 12:25 9/11/2017 12:27 21.0 22.6 1.40 1.00 0.005 0.338
9 9/11/2017 11:53  9/11/2017 11:59 9/11/2017 12:02 18.9 21.0 1.65 1.22 0.114 0.675
10 9/11/2017 11:36  9/11/2017 11:43 9/11/2017 11:45 16.3 18.9 1.52 1.46 0.013 0.240
11 9/11/2017 11:20 9/11/2017 11:25 9/11/2017 11:28 13.5 16.3 1.78 1.51 0.013 0.168
12 9/11/2017 10:24 9/11/2017 10:30 9/11/2017 10:34 10.6 13.5 2.41 1.62 0.428 0.077 0.011
13 9/11/2017 10:07 9/11/2017 10:14 9/11/2017 10:16 8.1 10.6 3.68 2.46 0.543 0.141 0.008
14 9/11/2017 9:50 9/11/2017 9:56  9/11/2017 10:01 7.1 8.1 4.32 3.82 0.021 0.102
15 9/11/2017 9:34 9/11/2017 9:39  9/11/2017 9:42 8.1 7.1 4.95 4.04 0.004 0.014
16 9/11/2017 9:17 9/11/2017 9:24 9/11/2017 9:28 10.6 8.1 4.45 4.11 0.318 0.021 0.007
17 9/11/2017 8:57 9/11/2017 9:03  9/11/2017 9:05 13.5 10.6 3.68 4.38 0.026 0.070
18 9/11/2017 8:39 9/11/2017 8:47 9/11/2017 8:49 16.3 13.5 2.41 2.80 0.007 0.018
Well Information
Well No.: 13 Well No.: 14

8771 Union Line
841 m

8904 Union Line
580 m

Municipal Address: Municipal Address:

Distance from Turbine Centre: Distance from Turbine Centre:
This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing,
welding and other standby time. Wells 13 and 14 are located approximately 87 m and 13 m from the centre line of Union Line, respectively.
Evaluation of acceleration time histories concluded that other transient vibrations occurring before, during and after pile driving times dominated all
measurements. The peak particle velocity of 0.675 mm/s during driving of Pile 9 was associated with a tractor-trailer truck driving northeast along
Union Line (i.e., in lane closest to well).

Data for two 10-minute time periods on September 11, 2017 during which no pile driving occurred were evaluated with start times of 10:47 and
14:27 for Well 13 and 10:48 and 14:36 for Well 14. During these periods, the peak well casing vibration velocity was 0.079 mm/s. Three 10-minute
vibration monitoring periods during which pile driving was not occurring were analyzed for Well 13 from data obtained on September 14, 2017, at
11:24 and 16:38 and September 15, 2017 at 08:29. The peak particle velocity of the Well 13 casing during these periods was 0.099 mm/s. On
September 19 and 21, 2017 during water sampling events when the pump was operating, the peak particle velocity of the Well 13 casing was 0.655
mm/s. Three 10-minute vibration monitoring periods during which pile driving was not occurring were analyzed for Well 14 from data obtained on
September 14, 2017, at 11:33 and 12:53 and September 15, 2017 at 08:35. The peak particle velocity of the Well 14 casing during these periods was
0.160 mm/s. On September 19, 2017 during a water sampling event when the pump was operating, the peak particle velocity of the Well 14 casing
was 0.019 mm/s. Well 13 pump vibrations dominated data for periods of 1 to 5 minutes. Peak well casing vibrations exclusive of pump influences
identified within the same monitoring period at Well 13 are shown in the "no pump" column.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c)
well casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive
1 second intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval
peak velocity values during these periods regardless of measurement direction; e) see monitoring notes above.
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Golder Associates Ltd. NORTH KENT 1 T15 Issue Date: 12/5/2017

Vibration Monitoring Data Report

Turbine Location: T15

Vibration Measurements at Turbine Site Vibration Measurements at Wells

Geophone Distance Peak Particle

Pile Driving Times and Dates (m) Velocity (mm/s)° Particle Velocity (mm/s) ¢
Pile No.: Start’ Rock/Till End’ BE18695 MP12721 BE18695 MP12721 Well 13 Well 14  No Pump®
110/2/2017 15:02 10/2/2017 15:11 10/2/2017 15:12 24.8 24.4 0.95 0.213 0.091 0.017
2 10/2/2017 16:07 10/2/2017 16:21 10/2/2017 16:22 24.4 24.8 0.86 0.036 0.048
310/2/2017 15:42 10/2/2017 15:50 10/2/2017 15:52 23.4 24.4 0.99 0.541 0.282 0.031
4 10/2/2017 15:25 10/2/2017 15:34 10/2/2017 15:35 21.8 234 1.43 0.003 0.037
59/29/2017 11:31 9/29/2017 12:52 9/29/2017 13:03 19.6 21.8 3.18 2.06 0.004 0.195
6 10/2/2017 10:32 10/2/2017 10:45 10/2/2017 10:46 17.0 19.6 1.37 0.010 0.054
7 10/2/2017 10:10 10/2/2017 10:19 10/2/2017 10:20 14.1 17.0 1.77 0.258 0.079 0.013
8 10/2/2017 9:39  10/2/2017 9:52  10/2/2017 9:53 11.3 14.1 2.33 0.544 0.075 0.005
9 10/2/20179:11 10/2/2017 9:25 10/2/2017 9:26 8.9 11.3 2.13 0.014 0.037
10 10/2/2017 8:44 10/2/2017 8:57 10/2/2017 8:59 7.9 8.9 3.39 0.549 0.182 0.076
11 10/2/2017 8:12 10/2/2017 8:26  10/2/2017 8:27 8.9 7.9 3.37 0.016 0.141
12 10/2/2017 7:41  10/2/2017 7:54 10/2/2017 7:55 11.3 8.9 4.16 0.009 0.091
13 9/29/2017 13:43 9/29/2017 14:07 9/29/2017 14:37 14.1 11.3 2.03 2.62 0.033 0.091
14 10/2/2017 11:08 10/2/2017 11:19 10/2/2017 11:21 17.0 14.1 1.92 0.384 0.039 0.067
15 10/2/2017 11:41 10/2/2017 11:50 10/2/2017 11:55 19.6 17.0 1.60 0.063 0.341
16 10/2/2017 12:59 10/2/2017 13:21 10/2/2017 13:22 21.8 19.6 1.60 0.035 0.073
17 10/2/2017 13:34 10/2/2017 13:43 10/2/2017 13:46 23.4 21.8 1.34 0.048 0.315
18 10/2/2017 14:23 10/2/2017 14:33 10/2/2017 14:34 24.4 234 0.89 0.031 0.132
Well Information
Well No.: 13 Well No.: 14
Municipal Address: 8771 Union Line Municipal Address: 8904 Union Line
Distance from Turbine Centre: 940 m Distance from Turbine Centre: 1,218 m

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing,
welding and other standby time. Driving of Pile 13 on till/rock included multiple stops and restarts between 14:37 and 15:07 pm with a total of 26
intermittent hammer blows during this period.

Wells 13 and 14 are located approximately 87 m and 13 m from the centre line of Union Line, respectively. Evaluation of acceleration time histories
concluded that other transient vibrations occurring before, during and after pile driving times dominated all measurements. Well 14 vibration
monitoring data was dominated by vibrations induced by local passing traffic including tractor-trailer transport trucks, combines, buses, and
tractors passing the site on the road and vehicles entering and leaving driveway. Peak Well 14 casing vibrations of 0.341 mm/s associated with Pile
15 directly related to road traffic passing well outside of times when pile driving on till/rock. Similar traffic influences were identifiable for Well 14
during 10 minute data intervals analysed for Piles 1, 3, 5, 10, 11, 17 and 18. Well 13 pump vibrations were clearly discernable in data and confirmed
by audible pump noise. Peak Well 13 casing vibrations induced by the pump were about 0.55 mm/s during 10 minute data analysis intervals
associated with Piles 1, 3, 7, 8 and 14. Well 13 pump vibrations dominated data for periods of 1 to 5 minutes. Peak well casing vibrations exclusive
of pump influences identified within the same monitoring period at Well 13 are shown in the "no pump" column.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c)
well casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of
consecutive 1 second intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1
second interval peak velocity values during these periods regardless of measurement direction; e) see monitoring notes above.
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Golder Associates Ltd. T19 Issue Date: 12/5/2017

NORTH KENT 1
Vibration Monitoring Data Report

Turbine Location: T19

Vibration Measurements at Turbine Site Vibration Measurements at Wells

Geophone Distance Peak Particle

Pile Driving Times and Dates (m) Velocity (mm/s)° Particle Velocity (mm/s) ¢
Pile No.: Start’ Rock/Till End’ BE9679 BES719 BE9679 BE8719  Well 13 Well 14  No Pump®
1 10/4/2017 16:23 10/4/2017 16:28 10/4/2017 16:31 24.3 23.8 2.40 1.52 0.023 0.364
2 10/5/2017 8:20  10/5/2017 8:25 10/5/2017 8:28 24.7 24.8 1.27 1.14 0.522 0.313 0.018
3 10/5/2017 8:38 10/5/2017 8:43  10/5/2017 8:47 24.3 25.2 1.40 1.27 0.006 0.058
4 10/5/2017 10:40 10/5/2017 10:44 10/5/2017 10:46 233 24.8 1.27 1.14 0.005 0.186
510/5/2017 9:41 10/5/2017 9:46  10/5/2017 9:49 21.7 23.8 2.03 1.52 0.424 0.056 0.034
6 10/5/2017 9:21  10/5/2017 9:26  10/5/2017 9:29 19.5 22.2 1.78 1.27 0.010 0.157
7 10/4/2017 16:01 10/4/2017 16:08 10/4/2017 16:09 16.9 20.0 1.91 1.78 0.010 0.115
8 10/5/20179:02 10/5/20179:07 10/5/2017 9:08 14.1 17.4 2.03 1.52 0.026 0.041
9 10/4/2017 14:21 10/4/2017 14:26 10/4/2017 14:27 11.2 14.5 3.30 2.03 0.064 0.142
10 10/4/2017 14:05 10/4/2017 14:11 10/4/2017 14:12 8.8 11.6 3.81 3.05 0.007 0.130
11 10/4/2017 13:46 10/4/2017 13:52 10/4/2017 13:54 7.8 9.3 3.56 3.18 0.015 0.253
12 10/4/2017 13:24 10/4/2017 13:32 10/4/2017 13:34 8.8 8.3 3.81 3.94 0.039 0.128
13 10/4/2017 12:56 10/4/2017 13:01 10/4/2017 13:02 11.2 9.3 3.30 3.30 0.026 NA®
14 10/4/2017 12:35 10/4/2017 12:42 10/4/2017 12:46 14.1 11.6 2.67 3.43 0.035 NA®
15 10/4/2017 11:31 10/4/2017 11:37 10/4/2017 11:40 16.9 14.5 2.16 2.54 0.035 0.121
16 10/4/2017 11:11 10/4/2017 11:18 10/4/2017 11:20 19.5 17.4 2.29 241 0.028 0.100
17 10/4/2017 10:51 10/4/2017 10:58 10/4/2017 11:00 21.7 20.0 1.91 2.29 0.008 0.116
18 10/5/2017 7:59 10/5/2017 8:04  10/5/2017 8:07 233 22.2 1.27 1.27 0.349 0.043 0.014
Well Information
Well No.: 13 Well No.: 14

8771 Union Line
2,460 m

8904 Union Line
2,787 m

Municipal Address:
Distance from Turbine Centre:

Municipal Address:
Distance from Turbine Centre:

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing,
welding and other standby time.

Wells 13 and 14 are located approximately 87 m and 13 m from the centre line of Union Line, respectively. Evaluation of acceleration time histories
concluded that other transient vibrations occurring before, during and after pile driving times dominated all measurements. Well 14 vibration
monitoring data was dominated by vibrations induced by local passing traffic including tractor-trailer transport trucks, combines, buses, and
tractors passing the site on the road and vehicles entering and leaving driveway. The peak measured Well 14 vibrations of 0.364 mm/s noted above
was attributable to vehicles passing on the road. The peak vibrations measured at Well 14 of 0.61 mm/s were associated with a vehicle turning in
the driveway (9/27/2017). Data for Piles 13 and 14 for Well 14 not available due to battery failure in monitoring equipment. The battery was
subsequently replaced.

Well 13 pump vibrations were clearly discernable in data and confirmed by audible pump noise. Peak well casing vibrations exclusive of pump
influences identified within the same monitoring period at Well 13 are shown in the "no pump" column.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c)
well casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of
consecutive 1 second intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1
second interval peak velocity values during these periods regardless of measurement direction; e) see monitoring notes above.

Golder Project No.: 1668031



Golder Associates Ltd. T20 Issue Date: 12/5/2017

NORTH KENT 1
Vibration Monitoring Data Report

Turbine Location: T20

Vibration Measurements at Turbine Site Vibration Measurements at Wells

Geophone Distance Peak Particle Velocity

Pile Driving Times and Dates (m) (mm/s)° Particle Velocity (mm/s)~ °
Pile No.: Start® Rock/Till End’ BE14711 BE9769 BE14711 BE9769 Well 11 Well12  No Pump®
1 8/30/2017 15:30 8/30/2017 15:33 8/30/2017 15:54 23.7 24.4 1.78 2.67 0.016 NA®
2 8/30/2017 18:17 8/30/2017 18:21 8/30/2017 18:29 24.0 25.5 1.27 1.91 0.005 0.008
3 8/30/2017 18:33  8/30/2017 18:38 8/30/2017 18:45 23.7 25.8 1.65 1.91 0.003 0.004
4 8/30/2017 17:55 8/30/2017 17:59 8/30/2017 18:10 22.7 25.5 1.27 1.52 0.004 0.005
5 8/30/2017 17:38  8/30/2017 17:37 8/30/2017 17:49 21.2 24.4 1.78 2.29 0.004 0.855 0.022
6 8/30/2017 17:14 8/30/2017 17:19 8/30/2017 17:31 19.1 22.8 2.16 2.92 0.004 NA®
7 8/30/2017 16:54 8/30/2017 16:56 8/30/2017 17:09 16.6 20.5 2.41 2.59 0.003 NA®
8 8/30/2017 16:19  8/30/2017 16:24 8/30/2017 16:53 13.9 17.8 3.18 4.07 0.046 NA®
9 8/30/2017 16:01  8/30/2017 16:05 8/30/2017 16:12 11.1 14.9 4.06 4.45 0.005 NA®
10 8/30/2017 11:34  8/30/2017 11:38 8/30/2017 11:50 8.9 12.0 4.83 0.005 0.016
11 8/30/2017 10:26  8/30/2017 10:29 8/30/2017 10:40 8.0 9.6 3.81 0.018 0.013
12 8/30/2017 9:58 8/30/2017 10:02 8/30/2017 10:16 8.9 8.6 5.08 0.011 0.014
13 8/30/2017 9:49 8/30/2017 9:44  8/30/2017 9:50 11.1 9.6 4.45 0.010 0.014
14 8/30/2017 12:02  8/30/2017 12:04 8/30/2017 12:22 13.9 12.0 4.32 0.028 0.008
15 8/30/2017 12:36  8/30/2017 12:39 8/30/2017 12:54 16.6 14.9 4.06 0.023 0.006
16 8/30/2017 13:01  8/30/2017 13:05 8/30/2017 13:20 19.1 17.8 3.97 0.004 0.004
17 8/30/2017 14:26  8/30/2017 14:29 8/30/2017 14:41 21.2 20.5 1.78 3.81 0.004 0.006
18 8/30/2017 14:52  8/30/2017 14:56 8/30/2017 15:24 22.7 22.8 1.65 3.05 0.003 0.025
Restrikes
13 8/30/2017 13:23  8/30/2017 13:23 8/30/2017 13:35 111 0.00 0.008 0.008
Well Information
Well No.: 11 Well No.: 12
Municipal Address: 9596 Union Line Municipal Address: 9468 Union Line
Distance from Turbine Centre: 3,800 m Distance from Turbine Centre: 3,962 m

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: After installation, selected piles were struck again with the hammer to demonstrate resistance performance and these are noted as

"restrikes". Vibration measurements were undertaken on August 17, 2017 at Wells 11 and 12 during water quality sampling events in the absence of pile
driving within the cluster. Both pumps turned on and operated during the sampling events. Peak vibration measurements for Well 11 were 0.016 mm/s
and this pump was located within the residence approximately 40 m from the well. Peak vibration measurements for Well 12 were 0.896 mm/s and the
pump was mounted on the well casing. During pile driving on August 23, 2017, the maximum vibration measurement of the Well 12 casing was 2.4 mm/s
for clearly definable periods during which the pump was operating. Peak well casing vibrations exclusive of pump influences identified within the same
monitoring period at Well 12 are shown in the "no pump" column. Data not available for Piles 1, 6, 7, 8 and 9 at Well 12 on August 30, 2017 due to battery
failure in monitoring equipment. Battery was subsequently replaced. Total driving duration between till/rock start and end times noted above for Pile 1 is
not representative and actual driving duration was 00:7:40 due to pauses in actual hammering. Total pile driving durations derived from start and end
times noted above includes labour breaks, equipment work, splicing, welding and other standby time.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c) well
casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive 1 second
intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval peak velocity
values during these periods regardless of measurement direction; e) see monitoring notes above.

Golder Project No.: 1668031



Golder Associates Ltd. T21 Issue Date: 12/5/2017

NORTH KENT 1
Vibration Monitoring Data Report

Turbine Location: T21
Vibration Measurements at Turbine Site Vibration Measurements at Wells

Geophone Distance Peak Particle

Pile Driving Times and Dates (m) Velocity (mm/s)° Particle Velocity (mm/s)"°
Pile No.: Start’ Rock/Till End’ BE9555 BE14711 BE9555 BE14711  Well11 Well12  No Pump®
1 8/29/2017 12:01 8/29/2017 12:04 8/29/2017 12:14 25.6 23.7 1.78 2.16 NA® 0.008
2 8/29/2017 1:27 8/29/2017 1:30 8/29/2017 1:39 26.6 25.4 1.27 1.40 0.003 0.006
3 8/29/2017 1:44 8/29/2017 1:47 8/29/2017 1:54 27.0 26.4 1.40 1.40 0.009 0.006
4 8/29/2017 11:20 8/29/2017 11:23 8/29/2017 11:32 26.6 26.8 1.78 1.40 0.003 0.013
5 8/29/2017 11:05 8/29/2017 11:08 8/29/2017 11:13 25.6 26.4 1.78 1.52 NA® 0.013
6 8/29/2017 8:48 8/29/2017 8:51 8/29/2017 8:59 23.9 25.4 1.27 NA® 0.026
7 8/29/2017 8:28 8/29/2017 8:33 8/29/2017 8:40 21.6 23.7 1.52 NA® 0.005
8 8/29/2017 8:07 8/29/2017 8:11 8/29/2017 8:19 19.0 215 1.78 NA® 0.003
9 8/29/2017 7:51 8/29/2017 7:54 8/29/2017 7:59 16.1 18.8 2.79 0.004 0.004
10 8/28/2017 16:40 8/28/2017 16:44 8/28/2017 16:53 13.2 159 241 0.015 0.071
11 8/28/2017 16:11 8/28/2017 16:14 8/28/2017 16:27 11.0 13.0 2.79 0.007 1.551 0.039
12 8/28/2017 15:51 8/28/2017 15:58 8/28/2017 16:05 10.1 10.8 3.68 0.005 0.007
13 8/28/2017 14:27 8/28/2017 14:30 8/28/2017 14:37 11.0 9.9 3.30 0.003 0.005
14 8/28/2017 14:10 8/28/2017 14:13 8/28/2017 14:21 13.2 10.8 3.18 0.006 0.005
15 8/28/2017 13:45 8/28/2017 13:48 8/28/2017 13:58 16.1 13.0 2.67 0.008 0.013
16 8/28/2017 13:21 8/28/2017 13:24 8/28/2017 13:37 19.0 159 2.16 2.79 0.006 0.011
17 8/28/2017 13:01 8/28/2017 13:05 8/28/2017 13:13 21.6 18.8 2.79 2.29 0.011 0.010
18 8/29/2017 11:44 8/29/2017 11:47 8/29/2017 11:54 239 21.5 1.65 1.78 NA® 0.031
Well Information
Well No.: 11 Well No.: 12

9596 Union Line
3,960 m

9468 Union Line
4,161 m

Municipal Address:
Distance from Turbine Centre:

Municipal Address:
Distance from Turbine Centre:

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: Vibration measurements were undertaken on August 17, 2017 at Wells 11 and 12 during water quality sampling events in the
absence of pile driving within the cluster. Both pumps turned on and operated during the sampling events. Peak vibration measurement for Well 11 was
0.016 mm/s and this pump was located within the residence approximately 40 m from the well. Peak vibration measurement for Well 12 was 0.896
mm/s and the pump was mounted on the well casing. During pile driving on August 23, 2017, the peak vibration measurement of the Well 12 casing was
2.4 mm/s for clearly definable periods during which the pump was operating. Peak well casing vibrations exclusive of pump influences identified within
the same monitoring period at Well 12 are shown in the "no pump" column. Data not available for Piles 1, 5, 6, 7, 8 and 18 at Well 11 on August 29, 2017
due to battery failure in monitoring equipment. Battery was subsequently replaced. Total pile driving durations derived from start and end times noted
above includes labour breaks, equipment work, splicing, welding and other standby time.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c) well
casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive 1
second intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval peak
velocity values during these periods regardless of measurement direction; e) see monitoring notes above.

Golder Project No.: 1668031



Golder Associates Ltd. T23 Issue Date: 12/5/2017

NORTH KENT 1
Vibration Monitoring Data Report

Turbine Location: T23

Vibration Measurements at Turbine Site Vibration Measurements at Wells

Geophone Distance Maximum Particle

Pile Driving Times and Dates (m) Velocity (mm/s)° Particle Velocity (mm/s) ¢
Pile No.: Start’ Rock/Till End’ BE8719 BE9555  BE8719 BE9555  Well 13 Well 14  No Pump®
1 10/2/2017 8:19 10/2/2017 8:27 10/2/2017 8:32 17.3 19.7 2.67 2.79 0.016 0.169
2 10/2/2017 8:42 10/2/2017 8:50 10/2/2017 8:57 14.4 17.1 5.33 4.83 0.549 0.182 0.076
3 10/2/2017 9:09 10/2/2017 9:13 10/2/2017 9:16 115 14.2 3.30 3.02 0.019 0.049
410/2/2017 9:25 10/2/2017 9:31 10/2/2017 9:35 9.2 11.3 2.94 3.68 0.018 0.048
5 10/2/2017 9:45 10/2/2017 9:51 10/2/2017 9:54 8.2 9.0 4.19 3.81 0.581 0.075 0.004
6 10/2/2017 10:02 10/2/2017 10:09 10/2/2017 10:11 9.2 8.0 4.06 4.19 0.024 0.334
7 10/2/2017 11:21 10/2/2017 11:29 10/2/2017 11:30 115 9.0 2.79 3.18 0.003 0.033
8 10/2/2017 11:45 10/2/2017 11:50  10/2/2017 11:51 14.4 11.3 1.52 2.29 0.302 0.341 0.008
9 10/2/2017 11:59 10/2/2017 12:05 10/2/2017 12:08 17.3 14.2 1.52 1.91 0.007 0.054
10 10/2/2017 12:36 10/2/2017 12:42 10/2/2017 12:46 19.9 17.1 1.91 1.78 0.007 0.054
11 10/2/2017 12:53 10/2/2017 12:59 10/2/2017 13:03 22.1 19.7 2.03 1.78 0.004 0.195
12 10/2/2017 13:13 10/2/2017 13:18 10/2/2017 13:22 23.7 21.9 2.16 2.03 0.035 0.073
13 10/2/2017 13:30  10/2/2017 13:36 10/2/2017 13:40 24.7 235 1.27 1.68 0.008 0.178
14 10/2/2017 13:52 10/2/2017 13:59 10/2/2017 14:00 25.1 245 1.27 1.40 0.472 0.152 0.019
15 10/2/2017 14:06 10/2/2017 14:18 10/2/2017 14:19 24.7 24.9 1.40 1.27 0.751 0.067 0.012
16 10/2/2017 15:21 10/2/2017 15:25 10/2/2017 15:26 23.7 245 1.52 1.14 0.020 0.119
17 10/2/2017 14:54  10/2/2017 15:03 10/2/2017 15:09 22.1 235 1.91 1.40 0.213 0.091 0.017
18 10/2/2017 14:29 10/2/2017 14:36 10/2/2017 14:41 19.9 21.9 2.54 2.16 0.031 0.132
Well Information
Well No.: 13 Well No.:

Municipal Address:

Distance from Turbine Centre:

8771 Union Line

1,954 m

Municipal Address:
Distance from Turbine Centre:

8904 Union Line

2,518 m

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing,
welding and other standby time. Driving of Pile 3 on till/rock paused for 2:00 between times noted above.

Wells 13 and 14 are located approximately 87 m and 13 m from the centre line of Union Line, respectively. Evaluation of acceleration time histories
concluded that other transient vibrations occurring before, during and after pile driving times dominated all measurements. Well 14 vibration
monitoring data was dominated by vibrations induced by local passing traffic including tractor-trailer transport trucks, combines, buses, and
tractors passing the site on the road and vehicles entering and leaving driveway. The passing of Well 14 by 9 trucks, busses and passenger vehicles
was clearly identified in vibration data on 10/2/2017 between 8:31 and 8:41 resulting in a peak vibration velocity of about 0.17 mm/s during this
time interval. The peak measured Well 14 vibrations of 0.334 mm/s associated with vehicle entering driveway immediately adjacent to well (10:05

on 10/2/2017).

Well 13 pump vibrations were clearly discernable in data and confirmed by audible pump noise. Peak Well 13 casing vibrations induced by the
pump were about 0.75 mm/s during 10 minute data analysis intervals associated with Piles 2, 5, 8, 14, 15 and 17. Peak well casing vibrations
exclusive of pump influences identified within the same monitoring period at Well 13 are shown in the "no pump" column.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c)
well casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of
consecutive 1 second intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1
second interval peak velocity values during these periods regardless of measurement direction; e) see monitoring notes above.

Golder Project No.: 1668031



Golder Associates Ltd. T26 Issue Date: 12/5/2017

NORTH KENT 1
Vibration Monitoring Data Report

Turbine Location: T26
Vibration Measurements at Turbine Site Vibration Measurements at Wells

Geophone Distance Peak Particle

Pile Driving Times and Dates (m) Velocity (mm/s)" Particle Velocity (mm/s) °
Pile No.: Start’ Rock/Till End’ MP12710 BE9555 MP12710 BE9555 Well 13 Well 14  No Pump®
19/15/2017 11:13  9/15/2017 11:17  9/15/2017 11:24 16.4 13.5 2.04 2.29 0.010 0.039
2 9/15/2017 11:50  9/15/2017 11:55  9/15/2017 12:02 19.0 16.4 1.80 1.52 0.006 0.057
3 9/15/2017 11:32  9/15/2017 11:36  9/15/2017 11:37 21.1 19.0 1.57 1.40 0.006 0.144
4 9/15/2017 10:31  9/15/2017 10:40  9/15/2017 10:43 22.7 211 1.48 2.67 0.013 0.024
59/15/2017 9:05 9/15/2017 9:10 9/15/2017 9:12 23.7 22.7 1.50 1.27 0.423 0.068 0.007
6 9/15/2017 8:44 9/15/2017 8:49 9/15/2017 8:50 24.1 23.7 1.20 1.27 0.005 0.036
7 9/15/2017 8:06 9/15/2017 8:11 9/15/2017 8:14 23.7 24.1 1.06 1.52 0.009 0.118
8 9/15/2017 7:46 9/15/2017 7:54 9/15/2017 7:55 22.7 23.7 1.04 1.27 0.028 0.148
9 9/14/2017 18:24  9/14/2017 18:30  9/14/2017 18:34 21.1 22.7 1.36 1.27 0.005 0.058
10 9/14/2017 18:05  9/14/2017 18:09  9/14/2017 18:11 19.0 211 1.44 1.14 0.592 0.104 0.010
11 9/14/2017 17:44  9/14/2017 17:48  9/14/2017 17:52 16.4 19.0 1.88 1.65 0.003 0.062
12 9/14/2017 17:30  9/14/2017 17:34  9/14/2017 17:35 13.5 16.4 1.94 1.27 0.006 0.054
13 9/14/2017 17:11  9/14/2017 17:18  9/14/2017 17:27 10.7 13.5 2.81 2.54 0.005 0.080
14 9/14/2017 16:13  9/14/2017 16:19  9/14/2017 16:22 8.2 10.7 2.25 2.67 0.083 0.069
15 9/14/2017 15:46  9/14/2017 15:53  9/14/2017 16:00 7.2 8.2 3.82 3.81 0.007 0.018
16 9/14/2017 15:19  9/14/2017 15:26  9/14/2017 15:31 8.2 7.2 3.57 3.94 0.010 0.030
17 9/14/2017 14:53  9/14/2017 15:05 9/14/2017 15:06 10.7 8.2 3.31 4.06 0.005 0.024
18 9/15/2017 10:53  9/15/2017 11:02  9/15/2017 11:03 13.5 10.7 2.16 1.40 0.003 0.036
Well Information
Well No.: 13 Well No.:

Municipal Address:

Distance from Turbine Centre:

8771 Union Line

1,552 m

Municipal Address:
Distance from Turbine Centre:

8904 Union Line

1,011 m

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing,
welding and other standby time. Peak particle velocities of about 4 to 7 mm/s on September 14, 2017 as measured by geophone on-site were
triggered by other equipment travelling in close proximity to the geophones. Wells 13 and 14 are located approximately 87 m and 13 m from the
centre line of Union Line, respectively. Evaluation of acceleration time histories concluded that other transient vibrations occurring before, during

and after pile driving times dominated all measurements. A peak well casing velocity of 0.675 mm/s during driving of Pile 9 at T14 on September 11,
2017 was associated with a tractor-trailer truck driving northeast along Union Line (i.e., in lane closest to well).

Data for two 10-minute time periods on September 11, 2017 during which no pile driving occurred were evaluated with start times of 10:47 and
14:27 for Well 13 and 10:48 and 14:36 for Well 14. During these periods, the peak well casing vibration velocity was 0.079 mm/s. Three 10-minute
vibration monitoring periods during which pile driving was not occurring were analyzed for Well 13 from data obtained on September 14, 2017, at
11:24 and 16:38 and September 15, 2017 at 08:29. The peak particle velocity of the Well 13 casing during these periods was 0.099 mm/s. On
September 19 and 21, 2017 during water sampling events when the pump was operating, the peak particle velocity of the Well 13 casing was 0.655
mm/s. Three 10-minute vibration monitoring periods during which pile driving was not occurring were analyzed for Well 14 from data obtained on
September 14, 2017, at 11:33 and 12:53 and September 15, 2017 at 08:35. The peak particle velocity of the Well 14 casing during these periods was
0.160 mm/s. On September 19, 2017 during a water sampling event when the pump was operating, the peak particle velocity of the Well 14 casing
was 0.019 mm/s. Peak well casing vibrations exclusive of pump influences identified within the same monitoring period at Well 13 are shown in the
"no pump" column.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c)
well casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive
1 second intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval
peak velocity values during these periods regardless of measurement direction; e) see monitoring notes above.

Golder Project No.: 1668031



Golder Associates Ltd.

Turbine Location:

Pile Driving Times and Dates

T27

Vibration Measurements at Turbine Site

NORTH KENT 1
Vibration Monitoring Data Report

Geophone Distance

Peak Particle

Velocity (mm/s)°

T27 Issue Date: 12/5/2017

Vibration Measurements at Wells

Particle Velocity (mm/s) ¢

Pile No.: Start’ Rock/Till End’ BE18695 MP12721 BE18695 MP12721 Well 13 Well 14 No Pump®
19/15/2017 10:12  9/15/2017 10:15  9/15/2017 10:16 8.4 9.6 0.02 0.687 0.068 0.018
2 9/15/2017 10:04  9/15/2017 10:07  9/15/2017 10:08 9.4 8.6 4.57 7.31 0.710 0.090 0.008
3 9/15/2017 9:52 9/15/2017 9:55 9/15/2017 9:58 11.7 9.6 3.68 5.64 0.009 0.046
4 9/15/2017 9:42 9/15/2017 9:46 9/15/2017 9:47 14.6 11.9 2.92 3.89 0.012 0.100
5 9/15/2017 9:32 9/15/2017 9:35 9/15/2017 9:37 17.5 14.7 241 2.44 0.744 0.116 0.016
6 9/15/2017 9:22 9/15/2017 9:25 9/15/2017 9:27 20.1 17.6 3.56 2.62 0.699 0.042 0.024
7 9/15/2017 9:08 9/15/2017 9:10 9/15/2017 9:16 223 20.3 2.67 2.55 0.423 0.068 0.007
8 9/15/2017 8:54 9/15/2017 8:58 9/15/2017 9:02 23.9 22.5 241 2.01 0.010 0.005
9 9/15/2017 8:41 9/15/2017 8:46 9/15/2017 8:48 24.9 24.1 1.65 1.54 0.006 0.011
10 9/15/2017 11:20  9/15/2017 11:23  9/15/2017 11:24 253 25.1 1.02 1.00 0.010 0.008
11 9/15/2017 11:28  9/15/2017 11:32  9/15/2017 11:33 24.9 255 1.27 1.44 0.006 0.007
12 9/15/2017 11:37  9/15/2017 11:41  9/15/2017 11:45 23.9 25.1 1.40 1.17 0.483 0.048 0.007
13 9/15/2017 11:50  9/15/2017 11:53  9/15/2017 11:57 223 24.1 1.14 1.36 0.554 0.032 0.033
14 9/15/2017 12:02  9/15/2017 12:04  9/15/2017 12:06 20.1 225 1.65 1.45 0.006 0.030
15 9/15/2017 12:11  9/15/2017 12:13  9/15/2017 12:16 17.5 20.3 1.65 1.50 0.009 0.026
16 9/15/2017 12:34  9/15/2017 12:36  9/15/2017 12:39 14.6 17.6 2.54 2.22 0.010 0.026
17 9/15/2017 12:22  9/15/2017 12:24  9/15/2017 12:28 11.7 14.7 3.18 3.40 0.002 0.005
18 9/15/2017 11:08  9/15/2017 11:11  9/15/2017 11:13 9.4 11.9 3.05 4.06 0.010 0.015
Well Information
Well No.: 13 Well No.:

Municipal Address:

Distance from Turbine Centre:

8771 Union Line

2,326 m

Municipal Address:

Distance from Turbine Centre:

8904 Union Line
1,705 m

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing,
welding and other standby time. Wells 13 and 14 are located approximately 87 m and 13 m from the centre line of Union Line, respectively.
Evaluation of acceleration time histories concluded that other transient vibrations occurring before, during and after pile driving times dominated
all measurements. A peak well casing velocity of 0.675 mm/s measured during driving of Pile 9 at T14 was associated with a tractor-trailer truck
driving northeast along Union Line (i.e., in lane closest to well).

Data for two 10-minute time periods on September 11, 2017 during which no pile driving occurred were evaluated with start times of 10:47 and

14:27 for Well 13 and 10:48 and 14:36 for Well 14. During these periods, the peak well casing vibration velocity was 0.079 mm/s. Three 10-minute
vibration monitoring periods during which pile driving was not occurring were analyzed for Well 13 from data obtained on September 14, 2017, at
11:24 and 16:38 and September 15, 2017 at 08:29. The peak particle velocity of the Well 13 casing during these periods was 0.099 mm/s. On
September 19 and 21, 2017 during water sampling events when the pump was operating, the peak particle velocity of the Well 13 casing was 0.655
mm/s. Three 10-minute vibration monitoring periods during which pile driving was not occurring were analyzed for Well 14 from data obtained on
September 14, 2017, at 11:33 and 12:53 and September 15, 2017 at 08:35. The peak particle velocity of the Well 14 casing during these periods was
0.160 mm/s. On September 19, 2017 during a water sampling event when the pump was operating, the peak particle velocity of the Well 14 casing
was 0.019 mm/s. Peak well casing vibrations exclusive of pump influences identified within the same monitoring period at Well 13 are shown in the
"no pump" column.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c)
well casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of
consecutive 1 second intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1
second interval peak velocity values during these periods regardless of measurement direction; e) see monitoring notes above.

Golder Project No.: 1668031



Golder Associates Ltd. T28 Issue Date: 12/5/2017

NORTH KENT 1
Vibration Monitoring Data Report

Turbine Location: T28
Vibration Measurements at Turbine Site Vibration Measurements at Wells

Geophone Distance Peak Particle

Pile Driving Times and Dates (m) Velocity (mm/s)° Particle Velocity (mm/s) ¢
Pile No.: Start” Rock/Till End® MP12710 BE8719 MP12710 BE8719 Well 9 Well 10 No Pumpe
1 8/15/2017 14:33 8/15/2017 14:41 8/15/2017 14:43 21.6 19.3 1.53 1.52 0.061 0.020
2 8/15/2017 14:53 8/15/2017 15:04  8/15/2017 15:06 23.9 22.0 1.40 1.27 0.019 0.036
3 8/15/2017 15:31 8/15/2017 15:42 8/15/2017 15:44 25.6 24.3 1.17 1.27 0.111 0.805 0.019
4 8/15/2017 13:23 8/15/2017 13:37 8/15/2017 13:39 26.6 26.0 2.92 0.022 0.804 0.100
5 8/15/2017 12:10  8/15/2017 12:22 8/15/2017 12:24 27.0 27.0 2.16 0.108 0.158
6 8/15/2017 11:46 8/15/2017 11:59 8/15/2017 12:00 26.6 27.4 1.22 1.14 0.012 0.095
7 8/15/2017 9:56 8/15/2017 10:08 8/15/2017 10:11 25.6 27.0 1.58 1.02 0.027 0.052
8 8/15/2017 9:16 8/15/2017 9:34 8/15/2017 9:36 23.9 26.0 1.51 1.11 0.040 0.009
9 8/15/2017 8:51 8/15/2017 9:03 8/15/2017 9:04 21.6 24.3 1.74 1.27 0.046 0.015
10 8/15/2017 8:18 8/15/2017 8:33 8/15/2017 8:35 19.0 22.0 1.70 1.27 NA® 0.750 0.026
11 8/15/2017 7:45 8/15/2017 7:58 8/15/2017 8:02 16.1 19.3 1.88 1.52 NA® 0.007
12 8/11/2017 13:27 8/11/2017 14:45 8/11/2017 14:46 13.2 16.4 2.92 2.41 0.812 0.014
13 8/11/2017 12:36 8/11/2017 12:48 8/11/2017 12:50 11.0 13.6 2.29 1.91 0.054 0.006
14 8/11/2017 12:13 8/11/2017 12:25 8/11/2017 12:27 10.1 11.4 2.92 2.67 0.055 0.112
15 8/11/2017 11:19 8/11/2017 11:28 8/11/2017 11:30 11.0 10.5 3.18 3.18 0.244 0.015
16 8/11/2017 11:48 8/11/2017 12:02 8/11/2017 12:03 13.2 11.4 2.41 2.54 0.183 0.007
17 8/11/2017 10:22 8/11/2017 11:06 8/11/2017 11:07 16.1 13.6 2.03 2.03 0.686 0.034
18 8/15/2017 13:56 8/15/2017 14:09 8/15/2017 14:10 19.0 16.4 3.14 0.015 0.705 0.052
Restrikes
2 8/16/2017 8:19 8/16/2017 8:19 8/16/2017 8:23 23.9 22.0 2.23 0.017 0.029
Well Information
Well No.: 9 Well No.:

Municipal Address:

Distance from Turbine Centre:

9557 Countryview Line

2,568 m

Municipal Address:
Distance from Turbine Centre:

9709 Cedar Hedge Line
1,769 m

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing,
welding and other standby time. After installation, selected piles were struck again with the hammer to demonstrate resistance performance and
these are noted as "restrikes". Data for Well 9 was not available for August 15, 2017 during driving of piles 10 and 11 while awaiting site security
changes implemented following an incident at the Well 9 property the evening of August 14, 2017. Highlighted values for Well 9 on August 11 and
14, 2017 are higher than and inconsistent with other measurements during pile driving at the T28 site. On August 11 and 14, 2017, electric power
collection system construction and other activities were underway between Countryview Line and T32, located as close as about 100 m from Well
9. These activities included: hammering, movements of large construction equipment (e.g., loaders, dump trucks, excavators, "stone throwers"),
and equipment travelled on access road site without construction mats, equipment operating along the T32 access road resulted in "pounding"
sounds as noted by well monitoring personnel. The Well 9 area is also subject to heavy passing traffic on Countryview Line (74 m from well)
including: fuel trucks, loaded dump trucks, large transport trucks, a bus, and cranes/boom trucks among other vehicles. Further analysis of Well 9
vibration data was undertaken for 10 minute periods on August 11, 2017 during which pile driving was not occuring between 08:32:00 and 08:42:00,
09:12:00 and 09:22:00, 11:22:00 and 11:32:00, and 13:48:00 and 13:58:00. During these periods the maximum velocities (regardless of direction) of
the Well 9 casing ranged from 0.011 to 1.2 mm/s. Data shown for Well 9 during driving of Piles 12, 15, 16 and 17 (highlighted) are considered
unrepresentative of pile driving and associated with other vibration sources. The piston pump for Well 9 is within the barn approximately 4 to 5 m
from the well location. When the Well 9 pump was deliberately operated on September 8, 2017, in the absence of pile driving, well casing velocities
were up to 0.04 mm/s. When the pump for Well 10 was operating, well casing vibrations of as much as 1.25 mm/s were measured. Peak well casing
vibrations exclusive of pump influences identified within the same monitoring period at Well 10 are shown in the "no pump" column.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c)
well casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of
consecutive 1 second intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1
second interval peak velocity values during these periods regardless of measurement direction; e) see monitoring notes above.

Golder Project No.: 1668031



Golder Associates Ltd. T30 Issue Date: 12/5/2017

NORTH KENT 1
Vibration Monitoring Data Report

Turbine Location: T30

Vibration Measurements at Wells
Particle Velocity (mm/s)® ¢

Vibration Measurements at Turbine Site

Geophone Distance Peak Particle

Pile Driving Times and Dates (m) Velocity (mm/s)b
Pile No.: Start’ Rock/Till End’ BE8719 BE18695 BE8719 BE18695 Well 9 Well 10 No Pump*®
18/4/2017 14:24  8/4/2017 14:42  8/4/2017 15:01 24.9 27.6 2.14 4.32 0.054 0.815 0.014
1A 8/9/2017 9:30 8/9/2017 9:51 8/9/2017 9:58 25.9 28.6 2.16 2.41 0.080 0.935 0.027
2 8/8/2017 8:42 8/8/2017 8:52 8/8/2017 9:03 26.6 28.0 1.65 1.91 0.061 0.049
3 8/8/2017 9:17 8/8/2017 9:25 8/8/2017 9:35 27.7 27.6 1.52 1.78 0.041 0.883 0.009
4 8/8/2017 7:49 8/8/2017 8:02 8/8/2017 8:10 28.1 26.5 1.27 1.52 0.035 1.251 0.036
5 8/4/2017 16:24  8/4/2017 16:32  8/4/2017 16:40 27.7 24.8 1.65 2.25 0.061 0.007
6 8/4/2017 15:57  8/4/2017 16:03  8/4/2017 16:11 26.6 22.6 1.78 1.91 0.059 0.003
7 8/4/2017 15:24  8/4/2017 15:34  8/4/2017 15:39 24.9 19.9 1.52 1.78 0.082 0.028
8 8/4/2017 10:57  8/4/2017 11:03  8/4/2017 11:06 22.7 17.0 2.29 2.03 0.032 0.540 0.033
9 8/3/2017 13:33  8/3/2017 13:38  8/3/2017 13:46 20.0 14.1 2.29 2.29 0.076 0.088
10 8/3/2017 13:07  8/3/2017 13:16  8/3/2017 13:20 17.1 12.0 2.29 241 0.088 0.014
11 8/3/2017 11:46  8/3/2017 11:52  8/3/2017 11:56 14.2 11.1 3.68 2.92 0.029 0.007
12 8/3/2017 11:25  8/3/2017 11:29  8/3/2017 11:34 121 12.0 3.30 3.30 0.066 0.005
13 8/3/2017 10:44  8/3/2017 10:53  8/3/2017 10:59 11.2 14.1 3.81 5.33 0.059 0.876 0.005
14 8/3/2017 14:04  8/3/2017 14:11  8/3/2017 14:19 12.1 17.0 4.19 4.70 0.061 0.023
15 8/3/2017 14:34  8/3/2017 14:47  8/3/2017 14:50 14.2 19.9 3.05 2.67 0.032 0.005
16 8/4/2017 8:50 8/4/2017 8:55 8/4/2017 9:08 17.1 22.6 3.68 2.67 0.048 0.032
17 8/4/2017 9:32 8/4/2017 9:38 8/4/2017 9:43 20.0 24.8 2.54 2.41 0.051 0.002
18 8/4/2017 10:17  8/4/2017 10:33  8/4/2017 10:36 22.7 26.5 2.54 2.16 0.024 0.004
Restrikes and Continued Pile Driving
15C 8/4/2017 8:15 8/4/2017 8:15 8/4/2017 8:21 14.2 19.9 4.57 4.70 0.044 0.022
18/8/2017 15:19  8/8/2017 15:19  8/8/2017 15:25 24.9 27.6 1.40 1.78 0.080 0.006
5 8/8/2017 8:15 8/8/2017 8:15 8/8/2017 8:20 27.7 24.8 1.27 1.65 0.056 1.016 0.006
6 8/8/2017 9:40 8/8/2017 9:40 8/8/2017 9:41 26.6 22.6 1.40 1.65 0.041 1.116 0.146
Well Information
Well No.: 9 Well No.:

Municipal Address:

Distance from Turbine Centre:

9557 Countryview Line

1,808 m

Municipal Address:
Distance from Turbine Centre:

9709 Cedar Hedge Line

1,385 m

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing, welding and
other standby time. Piles noted with "A" represent piles installed to replace similarly-numbered piles. After installation, selected piles were struck again with
the hammer to demonstrate resistance performance and these are noted as "restrikes" (where applicable). Piles noted with "C" were those that were started
on one day and continued on a separate day; therefore, additional well monitoring data is presented for the time periods during which piling continued on
till/rock. When the pump for Well 10 was operating, well casing vibrations of as much as 1.25 mm/s were measured. Peak well casing vibrations exclusive of
pump influences identified within the same monitoring period at Well 12 are shown in the "no pump" column. Peak well casing vibrations exclusive of pump
influences identified within the same monitoring period at Well 10 are shown in the "no pump" column. Total driving duration between till/rock start and end
times noted above for Pile 1 is not representative and actual driving duration was 00:11:50 due to pauses in actual hammering.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c) well
casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive 1 second
intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval peak velocity values
during these periods regardless of measurement direction; e) see monitoring notes above.

Golder Project No.: 1668031



Golder Associates Ltd. T31 Issue Date: 12/5/2017

NORTH KENT 1
Vibration Monitoring Data Report

Turbine Location: T31

Vibration Measurements at Wells
Particle Velocity (mm/s)”®

Vibration Measurements at Turbine Site

Geophone Distance Peak Particle

Pile Driving Times and Dates (m) Velocity (mm/s)b
Pile No.: Start® Rock/Till End’ BE18695 BE14711 BE18695 BE14711 Well 7 Well 8
17/17/2017 13:18 7/17/2017 13:24 7/17/2017 13:26 8.1 25.5 1.40 1.40 0.042 0.028
2 7/17/2017 14:46 7/17/2017 14:52 7/17/2017 14:54 9.1 25.9 1.40 1.14 0.038 0.034
3 7/18/2017 7:39  7/18/2017 7:47  7/18/2017 7:49 11.4 25.5 1.78 1.52 0.016 0.075
4 7/18/2017 8:03  7/18/2017 8:10  7/18/2017 8:13 14.3 24.5 1.40 1.27 0.023 0.005
57/17/2017 12:56 7/17/2017 13:01 7/17/2017 13:05  17.2 22.8 1.27 1.14 0.020 0.071
6 7/17/2017 11:49 7/17/2017 11:53 7/17/2017 11:54  19.8 20.6 1.40 1.91 0.100 0.099
7 7/17/2017 11:25 7/17/2017 11:30 7/17/2017 11:35  22.0 18.0 1.78 2.16 0.014 0.028
8 7/17/2017 10:25 7/17/2017 10:31 7/17/2017 10:36  23.6 15.1 2.03 2.03 0.044 0.028
9 7/17/2017 8:03  7/17/2017 8:09  7/17/2017 8:30 24.6 12.2 2.54 2.92 0.011 0.041
10 NA® NA® NA® 25.0 9.9 NA® NA® NA® NA®
11 7/14/2017 16:18 7/14/2017 16:25 7/14/2017 16:28  24.6 9.0 3.68 3.30 0.041 NA®
12 7/13/2017 15:38 7/13/2017 15:44 7/13/2017 15:45  23.6 9.9 0.13 0.13 0.037 0.034
13 7/13/2017 16:12 7/13/2017 16:26 7/13/2017 16:30  24.6 12.2 5.08 5.08 0.012 0.015
14 7/14/2017 8:22  7/14/2017 8:47  7/14/2017 8:48 25.0 15.1 5.46 3.94 0.072 0.023
15 7/13/2017 16:56 7/13/2017 17:06 7/13/2017 17:08  24.6 18.0 3.43 2.54 0.156 0.020
16 7/14/2017 11:18 7/14/2017 11:23 7/14/2017 11:29  23.6 20.6 2.92 2.16 0.044 0.034
17 7/14/2017 11:40 7/14/2017 11:48 7/14/2017 11:51  22.0 22.8 2.54 2.03 0.074 0.075
18 7/14/2017 12:10 7/14/2017 12:16 7/14/2017 12:21  19.8 24.5 2.03 1.91 0.050 0.041
Well Information
Well No.: 7 Well No.:

Municipal Address:
Distance from Turbine Centre:

25117 Prince Albert Road

636 m

Municipal Address:

Distance from Turbine Centre:

9241 Countryview Line

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

2,497 m

Monitoring Notes: On July 14, 2017 at about 14:00, Golder was informed that piling operations at T31 were concluded. At 15:45 instruments were therefore
turned off at Well 8 in preparation for removal for the day. Piling resumed at approximately 16:15. As a result, data was not captured for Wells 7 and 8 when
driving Pile 10 and Well 8 when driving Pile 11. Well monitoring undertaken during periods of time when pile driving was not occuring measured maximum
particle velocities of as much as 0.37 mm/s at Well 7. Total driving duration between till/rock start and end times noted above for Pile 9 is not representative and
actual driving duration was 00:04:00 due to pauses in actual hammering. Total pile driving durations derived from start and end times noted above includes
labour breaks, equipment work, splicing, welding and other standby time.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c) well casing
vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive 1 second intervals for a
total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval peak velocity values during these
periods regardless of measurement direction; e) see monitoring notes above.

Golder Project No.: 1668031



Golder Associates Ltd.

NORTH KENT 1
Vibration Monitoring Data Report

Turbine Location: T32
Vibration Measurements at Turbine Site Vibration Measurements at Wells
Geophone Distance Peak Particle
Pile Driving Times and Dates (m) Velocity (mm/s)” Particle Velocity (mm/s)”®
Pile No.: Start” Rock/Till End’ MP12721 BE8719 MP12721 BE8719 Well 9 Well 10  No Pump®
18/11/2017 14:41 8/11/2017 14:43 8/11/2017 15:01 25.0 26.0 0.127 0.127 0.069 0.020
2 8/14/2017 15:43 8/14/2017 15:46 8/14/2017 16:19 233 25.0 2.16 1.397 0.050 0.013
3 8/14/2017 16:25 8/14/2017 16:28 8/14/2017 16:57 211 23.3 2.42 2.032 0.045 0.045
4 8/14/2017 14:51 8/14/2017 14:55 8/14/2017 15:21 18.4 21.1 2.443 2.286 0.046 0.697 0.017
5 8/14/2017 13:52 8/14/2017 13:55 8/14/2017 14:11 15.5 18.4 2.656 0.059 0.035
6 8/14/2017 13:12 8/14/2017 13:15 8/14/2017 13:33 12.7 15.5 2.932 0.055 0.009
7 8/14/2017 11:40 8/14/2017 11:42 8/14/2017 12:18 10.4 12.7 3.925 3.175 0.062 0.049
8 8/14/2017 11:20 8/14/2017 11:23 8/14/2017 11:33 9.5 10.4 4.296 4.064 0.050 0.880 0.014
9 8/14/2017 7:47 8/14/2017 7:50 8/14/2017 7:54 10.4 9.5 4.359 4.826 0.041 0.733 0.006
10 8/14/2017 10:59 8/14/2017 11:04 8/14/2017 11:12 12.7 10.4 3.121 4.064 0.028 0.010
11 8/11/2017 10:53 8/11/2017 10:56 8/11/2017 11:00 15.5 12.7 3.429 3.175 1.090 0.049
12 8/11/2017 10:42 8/11/2017 10:44 8/11/2017 10:47 18.4 15.5 2.159 2.54 0.871 0.014
13 8/11/2017 10:28 8/11/2017 10:30 8/11/2017 10:34 211 18.4 2.413 1.905 1.346 0.738 0.005
14 8/11/2017 10:14 8/11/2017 10:19 8/11/2017 10:21 233 21.1 1.524 1.778 0.068 0.051
15 8/11/2017 9:00 8/11/2017 9:03 8/11/2017 9:07 25.0 23.3 1.397 1.524 0.037 0.764 0.004
16 8/11/2017 11:07 8/11/2017 11:10 8/11/2017 11:14 26.0 25.0 1.397 1.016 0.229 0.034
17 8/11/2017 13:12 8/11/2017 13:14 8/11/2017 13:19 26.4 26.0 1.778 1.27 0.230 0.684 0.009
18 8/11/2017 13:26 8/11/2017 13:28 8/11/2017 13:42 26.0 26.4 1.397 1.27 0.135 0.713 0.004
Well Information
Well No.: 9 Well No.: 10

Municipal Address:
Distance from Turbine Centre:

9557 Countryview Line
680 m

Municipal Address:
Distance from Turbine Centre:

9709 Cedar Hedge Line
1,122 m

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing, welding and other
standby time. Highlighted values for Well 9 on August 11 and 14, 2017 are higher than and inconsistent with other measurements during pile driving at the T32
site. On August 11 and 14, 2017, electric power collection system construction and other activities were underway between Countryview Line and T32, located as
close as about 100 m from the well. These activities included: hammering, movements of large construction equipment (e.g., loaders, dump trucks, excavators,
aggregate delivery equipment), and equipment travelled on site access road without construction mats, equipment operating on the T32 access road resulted in
"pounding" sounds as noted by well monitoring personnel. Well 9 area is subject to heavy passing traffic on Countryview Line (74 m from well) including: fuel
trucks, loaded dump trucks, large transport trucks, a bus, and cranes/boom trucks among other vehicles. Further analysis of Well 9 vibration data was undertaken
for 10 minute periods on August 11, 2017 during which pile driving was not occuring between 08:32:00 and 08:42:00, 09:12:00 and 09:22:00, 11:22:00 and
11:32:00, and 13:48:00 and 13:58:00. During these periods, the peak velocities (regardless of direction) of the Well 9 casing ranged from 0.011 to 1.2 mm/s. Data
shown for Well 9 during driving of Piles 11, 12, 13, 16, 17 and 18 (highlighted) are considered unrepresentative of pile driving and associated with other vibration
sources. The piston pump for Well 9 is within the barn approximately 4 to 5 m from the well location. When the pump for Well 10 was operating, well casing
vibrations of as much as 1.25 mm/s were measured. Peak well casing vibrations exclusive of pump influences identified within the same monitoring period at
Well 10 are shown in the "no pump" column. Instrument BE18695 used in lieu of MP12721 on August 11, 2017.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c) well casing
vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive 1 second intervals for a
total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval peak velocity values during these
periods regardless of measurement direction; e) see monitoring notes above.

Golder Project No.: 1668031

T32 Issue Date: 12/5/2017



Golder Associates Ltd. T33 Issue Date: 12/5/2017

NORTH KENT 1
Vibration Monitoring Data Report

Turbine Location: T33

Vibration Measurements at Turbine Site Vibration Measurements at Wells

Geophone Distance Peak Particle

Pile Driving Times and Dates (m) Velocity (mm/s)° Particle Velocity (mm/s) ¢
Pile No.: Start’ Rock/Till End’ MP12721 BE69555 MP12721 BE69555  Well 3 Well4  No Pump®
19/5/2017 13:10  9/5/2017 13:16  9/5/2017 13:25 10.9 121 53 3.7 0.015 0.118
2 9/5/2017 13:46  9/5/2017 13:55 9/5/2017 14:03 11.8 11.2 2.8 3.3 0.011 0.138
3 9/5/2017 14:11 9/5/2017 14:20 9/5/2017 14:27 14.0 121 2.9 3.4 0.056 0.174
4 9/5/2017 14:38  9/5/2017 14:46  9/5/2017 14:54 16.8 14.2 2.2 2.7 0.035 0.082
59/5/2017 15:05 9/5/2017 15:13  9/5/2017 15:18 19.7 17.1 2.1 2.2 0.049 0.137
6 9/5/2017 15:34  9/5/2017 15:44 9/5/2017 15:48 22.4 20.0 2.2 1.9 0.009 0.072
7 9/5/2017 17:02  9/5/2017 17:10 9/5/2017 17:10 24.6 22.7 2.2 2.3 0.030 0.298
8 9/5/2017 17:32  9/5/2017 17:41  9/5/2017 17:49 26.3 24.9 2.0 2.3 0.036 0.131
9 9/5/2017 18:14 9/5/2017 18:21 9/5/2017 18:28 27.4 26.6 14 14 0.034 0.083
10 9/6/2017 9:30 9/6/2017 9:47 9/6/2017 9:53 27.8 27.7 13 1.4 0.004 0.243
11 9/6/2017 10:09 9/6/2017 10:25 9/6/2017 10:35 27.4 28.1 1.5 1.8 0.004 0.089
12 9/6/2017 12:03  9/6/2017 12:16  9/6/2017 12:26 26.3 27.7 1.5 1.8 0.005 0.179
13 9/6/2017 12:58 9/6/2017 13:08 9/6/2017 13:16 24.6 26.6 1.8 1.9 0.003 0.162
14 9/6/2017 13:33  9/6/2017 13:43  9/6/2017 13:58 22.4 24.9 1.9 2.0 0.004 0.161
15 9/6/2017 14:37 9/6/2017 14:45 9/6/2017 14:54 19.7 22.7 0.5 0.4 0.005 4.987
16 9/6/2017 16:01  9/6/2017 16:08 9/6/2017 16:20 16.8 20.0 1.8 1.8 0.006 0.277
17 9/6/2017 15:29 9/6/2017 15:35 9/6/2017 15:45 14.0 17.1 2.5 2.2 0.003 0.175
18 9/6/2017 14:13  9/6/2017 14:24 9/6/2017 14:36 11.8 14.2 4.1 2.2 0.004 0.622
Restrikes
6 9/6/2017 18:15 9/6/2017 18:15 9/6/2017 18:23 22.4 20.0 1.1 1.4 0.009 4.858
59/6/2017 17:02  9/6/2017 17:02 9/6/2017 17:03 19.7 171 1.1 1.1 0.023 0.129
Well Information
Well No.: 3 Well No.: 4

8522 Bush Line
1,778 m

26347 St. Clair Road
2,080 m

Municipal Address: Municipal Address:

Distance from Turbine Centre: Distance from Turbine Centre:
This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing,
welding and other standby time. After installation, selected piles were struck again with the hammer to demonstrate resistance performance and
these are noted as "restrikes". During vibration monitoring on September 5, 2017, a forklift operated close to the geophone between 16:00:00 and
16:30:00 and triggered a maximum peak particle velocity of 6.2 mm/s. Value shown above excludes the peak measurement triggered by the forklift.
On September 5, 2017, tractors, harvest haul trucks and other equipment travelled through Well 3 property frequently from 12:48 to 15:55 and
occasionally thereafter until 16:50. On September 5, 2017, St. Clair Road traffic passing at 78 m from Well 4 was observed to include large tractor-
trailers, concrete mixers and dump trucks at a rate of about 1 heavy vehicle every 1.5 to 2 minutes. Passenger vehicle movements on the Well 4
property passed and were parked near the well at 12:10, 14:40, 14:47, 15:06, 15:17, 15:42, 16:16, 16:35 and 19:02. On September 6, 2017, heavy
vehicle traffic near Well 4 was similar to September 5, 2017. Combine harvesting was on-going as close as 25 to 30 m from Well 4, starting at 8:53
and continuing to after 14:30 on September 6, 2017. Passenger vehicle traffic on September 6, 2017 adjacent to Well 4 on the property was noted at
7:41, 10:40 - 10:45, 10:56 - 11:04, 11:46 - 11:52, 12:57 - 12:59, 13:22, 14:31, 14:36, 16:35, 16:42, 16:49, and 18:34. Various individuals were at and in
the well shed at 16:35 to 16:54. Prior to September 6, 2017 observations by Golder personnel indicated that a pump was not connected at Well 4.
During the afternoon of September 6, 2017 a pump was connected and operational. From 17:02 to 17:18 the newly connected Well 4 pump was
cycled on and off, operating for periods of 1 to more than 7 minutes. The owner was physically working on Well 4 after 17:18 and returning to well
shed frequently. All data highlighted above is considered to have been significantly influenced by near-well activities, particularly work directly
related to the Well 4 pump and shed.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c)
well casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive
1 second intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval
peak velocity values during these periods regardless of measurement direction; e) see monitoring notes above.

Golder Project No.: 1668031



Pile No.:

Golder Associates Ltd.

Turbine Location:

Pile Driving Times and Dates

Start’
1 10/16/2017 16:02
2 10/16/2017 15:53
3 10/16/2017 15:44
4 10/16/2017 15:34
5 10/16/2017 15:27
6 10/16/2017 15:17
7 10/16/2017 14:58
8 10/16/2017 15:07
9 10/17/2017 8:35
10 10/17/2017 8:45
11 10/17/2017 9:15
12 10/17/2017 9:29

13 10/17/2017 16:39
14 10/18/2017 15:18
15 10/18/2017 15:08
16 10/18/2017 15:00
17 10/18/2017 14:48
18 10/16/2017 16:12

T34

NORTH KENT 1

Vibration Monitoring Data Report

Vibration Measurements at Turbine Site

Rock/Till
10/17/2017 12:01
10/18/2017 10:37
10/17/2017 13:24
10/17/2017 14:48
10/17/2017 15:40
10/18/2017 12:22
10/18/2017 9:27
10/17/2017 11:29
10/18/2017 14:28
10/18/2017 16:06
10/19/2017 7:51
10/19/2017 8:59
10/17/2017 16:45
10/19/2017 11:16
10/19/2017 12:22
10/19/2017 13:14
10/18/2017 14:52
10/18/2017 14:56

Restrikes and Continued Pile Driving

17C
13C
4C
5C
6C
7C
8C
18C
17C
12C
10C
9C
1C

3C
14C

1C

2C
15C
16C
17C
18C
14C

10/19/2017 16:26
10/31/2017 16:26
10/31/2017 10:31
10/31/2017 11:21
10/31/2017 11:41
10/31/2017 14:30
10/31/2017 14:51
11/1/2017 13:44
11/1/2017 13:53
11/1/2017 8:15
11/1/2017 10:48
11/1/2017 12:03
11/1/2017 13:35

11/1/2017 16:20
11/2/2017 10:50

11/2/2017 9:11
11/2/2017 8:30
11/2/2017 12:25
11/2/2017 10:43
11/2/2017 9:41
11/2/2017 9:19
11/8/2017 8:12

Well Information

Well No.:

Municipal Address:

3

Distance from Turbine Centre:

10/19/2017 16:26
10/31/2017 16:35
10/31/2017 10:31
10/31/2017 11:21
10/31/2017 11:41
10/31/2017 14:30
10/31/2017 14:51
11/1/2017 13:44
11/1/2017 13:53
11/1/2017 8:15
11/1/2017 10:48
11/1/2017 12:03
11/1/2017 13:35

11/1/2017 16:20
11/2/2017 10:53

11/2/2017 9:11
11/2/2017 8:30
11/2/2017 12:25
11/2/2017 10:43
11/2/2017 9:41
11/2/2017 9:19
11/8/2017 8:12

End®
10/17/2017 12:14
10/18/2017 10:48
10/17/2017 13:32
10/17/2017 14:54
10/17/2017 15:49
10/18/2017 12:32
10/18/2017 9:36
10/17/2017 11:41
10/18/2017 14:36
10/18/2017 16:15
10/19/2017 8:16
10/19/2017 9:06
10/17/2017 16:51
10/19/2017 11:24
10/19/2017 12:38
10/19/2017 13:25
10/18/2017 14:53
10/18/2017 15:04

10/19/2017 16:36
10/31/2017 16:48
10/31/2017 11:17
10/31/2017 11:38
10/31/2017 12:09
10/31/2017 14:48
10/31/2017 15:21
11/1/2017 13:52
11/1/2017 14:02
11/1/2017 8:40
11/1/2017 11:27
11/1/2017 12:38
11/1/2017 13:42

11/1/2017 16:41
11/2/2017 11:24

11/2/2017 9:16
11/2/2017 9:07
11/2/2017 13:32
11/2/2017 13:49
11/2/2017 10:07
11/2/2017 9:39
11/8/2017 8:26

25117 Prince Albert Road

2,638 m

Geophone Distance

(m)

MP12710 MP12721 MP12710 MP12721
22.6 23.5 2.70
21.0 22.5 191
18.9 20.9 2.37
16.3 18.8 2.56
13.5 16.2 3.00
10.6 13.4 2.92
8.1 10.5 3.99
7.1 8.0 6.67
8.1 7.0 4.64
10.6 8.0 3.56
13.5 10.5 3.56
16.3 13.4 2.25
18.9 16.2 2.93
21.0 18.8 2.08
22.6 20.9 1.57
23.6 22.5 1.50
24.0 23.5 1.45
23.6 23.9 1.40
23.6 23.9 2.12
18.9 16.2 4.54
16.3 18.8 3.68
13.5 16.2 3.99
10.6 13.4 3.18
8.1 10.5 4.35
7.1 8.0 6.27
23.6 23.9 1.90
24.0 23.5 2.39
16.3 13.4 3.67
10.6 8.0 6.50
8.1 7.0 7.20
22.6 23.5 2.04
18.9 20.9 3.34
21.0 18.8 2.27
22.6 23.5 1.92
21.0 22.5 2.06
22.6 20.9 3.18
23.6 22.5 2.93
24.0 23.5 1.78
23.6 23.9 1.37
21.0 18.8 1.27

Well No.:

Peak Particle
Velocity (mm/s)°

1.70
1.85
2.32
1.78
2.74
3.52
3.59
4.82
5.43
6.01
5.16
4.01
2.67
2.22
2.00
1.80
1.36
1.36

231
4.19
3.30
4.45
4.06
5.46
7.49
2.16
2.03
3.56
4.06
4.95
2.67

4.45
2.29

2.54
2.79
2.29
3.30
1.65
1.40
191

Municipal Address:
Distance from Turbine Centre:

T34 Issue Date: 12/5/2017

Vibration Measurements at Wells

Particle Velocity (mm/s)" ¢

Well 3 Well 4
0.019 NA®
0.049 NA®
0.008 NA®
0.014 NA®
0.015 NA®
0.005 NA®
0.010 NA®
0.007 NA®
0.020 NA®
0.010 NA®
0.009 NA®
0.009 NA®
0.017 NA®
0.008 NA®
0.005 NA®
0.005 NA®
0.023 NA®
0.020 NA®
0.009 NA®
0.018 NA®
0.007 NA®
0.009 NA®
0.006 NA®
0.006 NA®
0.024 NA®
0.010 NA®
0.003 NA®
0.014 NA®
0.007 NA®
0.010 NA®
0.006 NA®
0.010 NA®
0.005 NA®
0.005 NA®
0.001 NA®
0.003 NA®
0.004 NA®
0.003 NA®
0.017 NA®
0.026 NA®

9241 Countryview Line

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Golder Project No.: 1668031

3,258 m



Golder Associates Ltd. NORTH KENT 1 T34 Issue Date: 12/5/2017

Vibration Monitoring Data Report

Monitoring Notes: After installation, selected piles were struck again with the hammer to demonstrate resistance performance and these are noted as
"restrikes". Piles that were spliced that were then driven deeper are indicated "C" for continuation of pile depth. Total pile driving durations derived from start and
end times noted above includes labour breaks, equipment work, splicing, welding and other standby time. Pile driving was stopped and restarted on multiple days
to address splicing and final pile depth requirements. Respective stop/restart times for individual piles were as shown in parentheses following pile number: 1
(10/16 at 16:06; 10/17 at 12:01); 2 (10/16 at 15:58; 10/18 at 10:36:10); 3 (10/16 at 15:48:15; 10/17 at 13:23); 4 (10/16 at 15:39; 10/17 at 14:46:00), 5 (10/16 at
15:30; 10/17 at 15:39), 6 (10/16 at 15:21, 10/18 at 12:21), 7 (10/16 15:01:50 on 10/16, 10/18 at 9:26), 8 (10/16 at 15:11, 10/17 at 11:28), 9 (10/17 at 8:40, 10/18
at 14:27), 10 (10/17 at 8:52, 10/18 at 16:05), 11 (10/17 at 9:19, 10/19 at 7:50), 12 (10/17 at 9:34, 10/19 at 8:59), 16 (10/18 at 15:04, 10/19 at 13:14), 18 (10/16 at
16:21, 10/18 at 14:50), 14C (11/8 at 8:21, 11/8 at 8:26) 15C(11/2 at 12:34, 11/2 at 13:30). Prior to the continued pile driving as shown for the second and third
driving times (where applicable for each pile), the depth of the continued advancement was predrilled. Therefore, two intervals of vibration analyses are
summarized above where the first instance is consistent with the hardest driving prior to predrilling and the second instance reflects the hard driving at the final
depth of the pile once the pile achieved depths that had not been predrilled. Well 4 was unavailable for monitoring after September 10, 2017. Geophone serial
numbers BE18695 and BE9555 used on November 8, 2017 in lieu of MP12710 and MP12721, respectively.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c) well casing
vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive 1 second intervals for a
total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval peak velocity values during these periods
regardless of measurement direction; e) see monitoring notes above.

Golder Project No.: 1668031



Golder Associates Ltd.

Turbine Location:

T35

Vibration Measurements at Turbine Site
Geophone Distance

Pile Driving Times and Dates

NORTH KENT 1

Vibration Monitoring Data Report

(m)

Peak Particle

Velocity (mm/s)b

T35 Issue Date: 12/5/2017

Vibration Measurements at Wells

Particle Velocity (mm/s)" ¢

Pile No.: Start® Rock/Till End’ BE14711 BE15696 BE14711 BE15696 Well 5 Well 6 No Pump*®
1 6/21/2017 9:16 6/21/2017 9:31  6/21/2017 9:58 25.6 27.0 3.56 4.32 0.005 0.011
1A 7/4/2017 14:09 7/4/2017 14:15  7/4/2017 14:20 26.6 28.0 2.54 2.79 0.011 0.085
2 6/28/2017 11:40 6/28/2017 11:50 6/28/2017 11:56 26.0 28.1 2.29 2.67 0.004 0.002
3 6/29/2017 11:15 6/29/2017 11:26 6/29/2017 11:37 25.6 28.5 2.67 2.79 0.004 0.080 0.009
4 6/29/2017 11:45 6/29/2017 12:28 6/29/2017 12:35 24.6 28.1 2.29 2.41 0.002 0.003
5 6/29/2017 10:36  6/29/2017 10:53 6/29/2017 10:59 22.9 27.0 2.79 2.29 0.003 0.008
6 6/29/20179:49 6/29/2017 10:09 6/29/2017 10:19 20.7 25.3 2.03 1.91 0.002 0.017
7 6/28/2017 16:45 6/28/2017 16:55 6/28/2017 16:59 18.1 23.0 1.78 1.65 0.002 0.006
8 6/28/2017 16:19 6/28/2017 16:28 6/28/2017 16:36 15.2 20.3 1.78 1.91 0.004 0.008
9 6/29/2017 15:55 6/29/2017 16:03 6/29/2017 16:09 12.3 17.4 0.13 0.25 0.003 0.011
10 6/28/2017 15:23 6/28/2017 15:35 6/28/2017 15:43 10.0 14.6 5.21 4.06 0.002 0.010
11 6/28/2017 14:34 6/28/2017 14:52 6/28/2017 14:56 9.1 12.4 7.37 5.33 0.002 0.081 0.011
12 6/28/2017 14:04 6/28/2017 14:19 6/28/2017 14:23 10.0 11.6 7.37 6.86 0.003 0.016
13 6/26/2017 16:52 6/26/2017 17:15 6/26/2017 17:22 12.3 12.4 3.43 6.22 0.004 0.093 0.015
13A 6/30/2017 10:53  6/30/2017 11:24 6/30/2017 11:36 13.3 13.4 4.19 4.19 0.001 0.093 0.015
14 6/28/2017 8:34 6/28/2017 8:59  6/28/2017 9:16 15.2 14.6 2.54 2.67 0.005 0.110 0.023
15 6/26/2017 16:03 6/26/2017 16:26 6/26/2017 16:28 18.1 17.4 3.68 4.45 0.002 0.009
15A  7/4/2017 12:54 7/4/2017 13:00 7/4/2017 13:21 19.1 18.4 3.18 2.79 0.008 0.130
16 6/28/2017 9:32 6/28/2017 9:52  6/28/2017 9:57 20.7 20.3 3.30 4.57 0.002 0.004
17 6/26/2017 7:45 6/26/2017 8:19  6/26/2017 8:20 18.1 23.0 4.19 4.83 0.012 0.002
17A  7/4/2017 13:39 7/4/2017 13:45  7/4/2017 13:51 19.1 24.0 3.30 3.94 0.004 0.105
18 6/28/2017 10:40 6/28/2017 10:55 6/28/2017 11:25 20.7 25.3 2.41 2.16 0.004 0.015
Restrikes
1 6/26/2017 7:39 6/26/2017 7:39  6/26/2017 7:40 25.6 27.0 0.28 0.28 0.007 0.007
17 6/28/2017 12:54 6/28/2017 12:54 6/28/2017 13:14 18.1 23.0 0.89 1.65 0.004 0.014
10 6/29/2017 13:31 6/29/2017 13:31 6/29/2017 13:32 10.0 14.6 3.43 3.04 0.006 0.004
13 6/29/2017 13:37  6/29/2017 13:37 6/29/2017 13:42 13.3 134 1.14 1.52 0.004 0.002
14 6/29/2017 13:47 6/29/2017 13:47 6/29/2017 13:50 15.2 14.6 1.65 2.05 0.006 0.003
16 6/29/2017 13:54 6/29/2017 13:54 6/29/2017 13:56 20.7 20.3 1.65 1.65 0.005 0.003
15 6/29/2017 14:20 6/29/2017 14:20 6/29/2017 14:25 18.1 17.4 3.43 3.68 0.008 0.011
PDA
13A  7/6/2017 10:06 7/6/2017 10:06  7/6/2017 10:15 13.3 134 2.413 2.667 0.005 0.138
13 7/6/2017 11:05 7/6/2017 11:05 7/6/2017 11:23 12.3 12.4 3.302 5.207 0.006 0.219
15A 7/6/2017 11:39 7/6/2017 11:39  7/6/2017 11:40 19.1 18.4 1.524 2.032 0.009 0.130
17A  7/6/2017 11:55 7/6/2017 11:55  7/6/2017 11:56 19.1 24.0 1.016 2.032 0.010 0.061
1A 7/6/2017 12:18 7/6/2017 12:18  7/6/2017 12:18 26.6 28.0 1.524 1.397 0.011 0.084
Well Information
Well No.: 5 Well No.: 6

9559 Pioneer Line
623 m

24123 Prince Albert Road
880 m

Municipal Address:
Distance from Turbine Centre:

Municipal Address:
Distance from Turbine Centre:

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Golder Project No.: 1668031



Golder Associates Ltd. NORTH KENT 1 T35 Issue Date: 12/5/2017

Vibration Monitoring Data Report

Monitoring Notes: Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing, welding
and other standby time. Tractor was observed operating frequently near Well 6. Water pump was observed cycling on and off during pile driving
operations and remaining on for periods of 2 to 4 minutes. When pump was operating, casing at Well 6 exhibited particle velocities in the range of 0.08 to
0.12 mm/s and dominated analysis of data. Pile restrike events were of short duration with the following total number of hammer blows shown in
parentheses: Pile 1 (20), Pile 10 (5 to 7), 13 (205), 14 (140), 16 (51), 15 (214). Pile 17 experienced 446 hammer blows over a period of 9 minutes. Piles
noted with PDA indicate restrike events during which pile dynamics analyzer monitoring was completed. Piles noted with "A" represent piles installed to
replace similarly-numbered piles. After installation, selected piles were struck again with the hammer to demonstrate resistance performance and these
are noted as "restrikes". Monitoring of deliberate pump operation at Well 6 on July 13, 2017, during a period when no pile driving was occuring,
measured peak well casing velocities of 0.08 to 0.8 mm/s. Where total driving duration between till/rock start and end times noted above is not
representative, actual driving duration for each pile is shown in parentheses following the pile number in minutes and seconds: 13A(10:00), 15A(6:24), 17
restrike (14:00), 13PDA(6:20). Peak well casing vibrations exclusive of pump influences identified within the same monitoring period at Well 6 are shown
in the "no pump" column. Farm and silo equipment operating on July 4 and 6, 2017 on well property.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c) well
casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive 1 second
intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval peak velocity
values during these periods regardless of measurement direction; e) see monitoring notes above.

Golder Project No.: 1668031



Golder Associates Ltd. T36 Issue Date: 12/5/2017

NORTH KENT 1
Vibration Monitoring Data Report

Turbine Location: T36

Vibration Measurements at Turbine Site Vibration Measurements at Wells

Geophone Distance Peak Particle

Pile Driving Times and Dates (m) Velocity (mm/s)° Particle Velocity (mm/s)" ¢
Pile No.: Start’ Rock/Till End’ BE15696 BE9555 BE15696 BE9555  Well 5 Well6  No Pump®
17/26/2017 10:33 7/26/2017 10:38 7/26/2017 10:48 233 25.2 4.19 3.68 0.005 0.086
2 7/26/2017 18:16 7/26/2017 18:21 7/26/2017 18:28 21.1 235 2.92 2.54 0.003 0.016
3 7/26/2017 19:24 7/26/2017 19:28 7/26/2017 19:42 18.4 21.3 1.68 1.27 0.002 0.005
4 7/26/2017 18:37 7/26/2017 19:07 7/26/2017 19:19 15.5 18.6 2.79 1.78 0.002 0.027
5 7/26/2017 17:59 7/26/2017 18:04 7/26/2017 18:10 12.7 15.7 4.19 3.43 0.012 0.016
6 7/26/2017 17:30 7/26/2017 17:34 7/26/2017 17:44 10.4 12.9 6.22 4.70 0.004 0.032
7 7/26/2017 17:10 7/26/2017 17:13 7/26/2017 17:23 9.5 10.6 7.87 5.72 0.010 0.044
8 7/26/2017 16:41 7/26/2017 16:45 7/26/2017 16:56 10.4 9.7 6.48 6.99 0.007 0.038
9 7/26/2017 16:19 7/26/2017 16:23 7/26/2017 16:33 12.7 10.6 4.45 5.08 0.004 0.010
10 7/26/2017 15:48 7/26/2017 15:51 7/26/2017 16:03 15.5 12.9 3.18 3.68 0.005 0.070
11 7/26/2017 15:12 7/26/2017 15:15 7/26/2017 15:23 18.4 15.7 2.79 3.18 0.004 0.045
12 7/26/2017 14:32 7/26/2017 14:45 7/26/2017 14:57 21.1 18.6 2.54 2.67 0.005 0.048
13 7/26/2017 14:15 7/26/2017 14:21 7/26/2017 14:28 233 21.3 1.91 2.29 0.014 0.018
14 7/26/2017 13:58 7/26/2017 14:03 7/26/2017 14:08 25.0 235 1.91 241 0.009 0.031
15 7/26/2017 13:16 7/26/2017 13:20 7/26/2017 13:32 26.0 25.2 1.14 1.40 0.005 0.111 0.029
16 7/26/2017 12:48 7/26/2017 12:53 7/26/2017 13:05 26.4 26.2 1.52 1.52 0.011 0.038
17 7/26/2017 11:41 7/26/2017 11:47 7/26/2017 11:56 26.0 26.6 2.79 2.79 0.005 0.021
18 7/26/2017 11:08 7/26/2017 11:12 7/26/2017 11:22 25.0 26.2 3.94 3.68 0.006 0.068
Restrikes
16 7/27/2017 7:36  7/27/2017 7:36  7/27/2017 7:37 26.4 26.2 0.51 0.68 0.003 0.437 0.028
Well Information
Well No.: 5 Well No.: 6

24123 Prince Albert Road
3,380 m

9559 Pioneer Line
4,201 m

Municipal Address:
Distance from Turbine Centre:

Municipal Address:
Distance from Turbine Centre:

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing,
welding and other standby time. A single restrike event occured on July 27, 2017 with a total of 24 hammer blows on Pile 16 during a period of
approximately 65 seconds. Water pump at Well 6 was observed cycling on and off during pile driving operations and remaining on for periods of 2
to 4 minutes. When pump was operating during pile driving, casing at Well 6 exhibited particle velocities of up to 0.44 mm/s and pump operation
dominated data. Monitoring of deliberate pump operation at Well 6 on July 13, 2017, during a period when no pile driving was occuring, measured
peak velocities of 0.08 to 0.8 mm/s. Peak well casing vibrations exclusive of pump influences identified within the same monitoring period at Well 6
are shown in the "no pump" column.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c)
well casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive
1 second intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval
peak velocity values during these periods regardless of measurement direction; e) Data shown is for Well 6 exclusive of influence of pump, see
monitoring notes above.

Golder Project No.: 1668031



Golder Associates Ltd. T38 Issue Date: 12/5/2017

NORTH KENT 1
Vibration Monitoring Data Report

Turbine Location: T38

Vibration Measurements at Wells
Particle Velocity (mm/s)"®

Vibration Measurements at Turbine Site
Geophone Distance
(m)

Peak Particle

Pile Driving Times and Dates Velocity (mm/s)b

Pile No.: Start’ Rock/Till End’ BE18695 MP12710 BE18695 MP12710 Well 7 Well 8
110/23/20179:35 10/23/2017 11:05 10/23/2017 11:08  20.1 17.5 2.54 2.93 0.058 0.055
2 10/23/2017 11:24 10/23/2017 11:31 10/23/2017 11:34  22.3 20.1 1.65 2.29 0.022 0.049
3 10/24/2017 8:51 10/24/2017 8:57 10/24/2017 9:06 23.9 223 1.91 2.41 0.067 0.049
4.10/24/2017 9:16  10/24/2017 9:24 10/24/2017 9:28 24.9 23.9 1.02 1.63 0.037 0.050
510/24/2017 8:34  10/24/2017 8:40 10/24/2017 8:44 25.3 24.9 1.27 1.94 0.109 0.072
6 10/24/2017 8:16  10/24/2017 8:20 10/24/2017 8:25 24.9 253 1.52 1.73 0.121 0.045
7 10/24/2017 7:51 10/24/2017 8:02 10/24/2017 8:05 23.9 24.9 1.78 1.97 0.051 0.102
8 10/23/2017 16:21 10/23/2017 16:26 10/23/2017 16:31  22.3 23.9 1.27 1.28 0.063 0.057
9 10/23/2017 15:53 10/23/2017 15:58 10/23/2017 16:09  20.1 223 2.67 2.21 0.053 0.058
10 10/23/2017 15:32 10/23/2017 15:38 10/23/2017 15:44 17.5 20.1 2.03 2.46 0.021 0.061
11 10/23/2017 14:57 10/23/2017 15:02 10/23/2017 15:20 14.6 17.5 2.41 2.54 0.013 0.042
12 10/23/2017 14:34 10/23/2017 14:40 10/23/2017 14:48 11.7 14.6 2.54 3.44 0.029 0.054
13 10/23/2017 14:15 10/23/2017 14:19 10/23/2017 14:22 9.4 11.7 3.81 4.17 0.106 0.053
14 10/23/2017 13:28 10/23/2017 13:33 10/23/2017 13:40 8.4 9.4 4.57 5.01 0.017 0.037
15 10/23/2017 13:01 10/23/2017 13:08 10/23/2017 13:13 9.4 8.4 4.19 5.79 0.047 0.032
16 10/23/2017 12:34 10/23/2017 12:40 10/23/2017 12:47 11.7 9.4 3.05 4.84 0.053 0.063
17 10/23/2017 12:13 10/23/2017 12:18 10/23/2017 12:22 14.6 11.7 2.29 3.22 0.160 0.041
18 10/23/2017 11:49 10/23/2017 11:55 10/23/2017 12:00 17.5 14.6 2.16 4.30 0.121 0.042
Well Information
Well No.: 7 Well No.: 8

Municipal Address:
Distance from Turbine Centre:

2,133

25117 Prince Albert Road

m

Municipal Address:
Distance from Turbine Centre:

9241 Countryview Line

2,487 m

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing, welding and other
standby time. Driving of Pile 1 paused between 9:36:16 and 11:00:52 to repair problem with hammer. Driving of Pile 11 paused between 15:03:30 and 15:09:01. Well 8
is located in high traffic area, approximately 56 m from centreline of Countryview Line, with relatively steady passenger car and light truck traffic with tractor-trailer
transport trucks and heavy farm equipment passing the house approximately 10 to 20 per hour. Prince Albert Road near Well 7 experienced about half the traffic flow
as compared to Well 8. Pump location was unknown at Well 8, but could be heard when listening at the well casing.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c) well casing
vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive 1 second intervals for a total
period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval peak velocity values during these periods
regardless of measurement direction; e) see monitoring notes above.

Golder Project No.: 1668031



Golder Associates Ltd. T39 Issue Date: 12/5/2017

NORTH KENT 1
Vibration Monitoring Data Report

Turbine Location: T39
Vibration Measurements at Turbine Site Vibration Measurements at Wells

Geophone Distance Peak Particle

Pile Driving Times and Dates (m) Velocity (mm/s)° Particle Velocity (mm/s)"*
Pile No.: Start’ Rock/Till End’ BE9555 BE8719  BE9555 BE8719  Well 1A Well A No Pump®
1 10/16/2017 7:49 10/16/2017 8:16  10/16/2017 8:28 20.1 18.8 3.30 2.79 0.021 0.014
2 10/16/2017 8:51 10/16/2017 9:16 10/16/2017 9:20 21.7 20.9 2.16 1.91 0.011 0.029
3 10/16/2017 9:36  10/16/2017 9:54  10/16/2017 10:13  22.6 22,5 2.29 191 0.020 0.027
4 10/16/2017 11:59 10/16/2017 12:11 10/16/2017 12:19 23.0 23.5 1.40 1.65 0.016 0.025
510/16/2017 11:44 10/16/2017 11:28 10/16/2017 11:40 22.6 23.9 1.14 1.65 0.019 0.018
6 10/16/2017 10:39 10/16/2017 10:51 10/16/2017 11:05 21.7 23.5 2.03 2.67 0.010 0.020
7 10/13/2017 13:52 10/13/2017 14:37 10/13/2017 14:41 20.1 22.5 3.43 4.06 0.021 NA®
8 10/13/2017 13:02 10/13/2017 13:17 10/13/2017 13:36  18.0 20.9 2.67 2.92 0.020 0.043
9 10/13/2017 11:31 10/13/2017 11:46 10/13/2017 11:50 15.5 18.8 5.84 4.45 0.020 0.030
10 10/12/2017 16:59 10/12/2017 17:13 10/12/2017 17:15 12.6 16.2 0.028 0.019
11 10/12/2017 16:16 10/12/2017 16:31 10/12/2017 16:43 9.7 13.4 0.020 0.045
12 10/12/2017 15:40 10/12/2017 15:56 10/12/2017 15:58 7.2 10.5 0.041 0.032
13 10/12/2017 14:55 10/12/2017 15:17 10/12/2017 15:20 6.1 8.0 0.032 0.029
14 10/13/2017 7:54 10/13/2017 8:12  10/13/2017 8:19 7.2 7.0 7.75 6.48 0.012 0.013
15 10/13/2017 8:43  10/13/2017 9:02 10/13/2017 9:07 9.7 8.0 5.08 5.97 0.048 0.032
16 10/13/20179:35 10/13/2017 9:57  10/13/2017 10:01 12.6 10.5 4.45 4.06 0.016 0.027
17 10/13/2017 10:18 10/13/2017 10:31 10/13/2017 10:37 15.5 13.4 4.06 3.56 0.011 0.013
18 10/13/2017 15:07 10/13/2017 15:23 10/13/2017 15:35 18.0 16.2 3.56 4.06 0.019 0.010
Restrikes
1 10/16/2017 14:12 10/16/2017 14:12 10/16/2017 14:14  20.1 18.8 1.40 1.52 0.010 0.025
2 10/16/2017 9:25 10/16/2017 9:25 10/16/2017 9:25 21.7 20.9 1.78 1.91 0.027 0.021
3 10/16/2017 13:25 10/16/2017 13:25 10/16/2017 13:35 22.6 22,5 1.14 1.40 0.033 0.037
4 10/16/2017 13:40 10/16/2017 13:40 10/16/2017 13:46  23.0 23.5 1.14 1.40 0.013 0.037
6 10/16/2017 13:52 10/16/2017 13:52 10/16/2017 13:53  21.7 23.5 1.14 1.65 0.043 0.037
7 10/16/2017 13:57 10/16/2017 13:57 10/16/2017 13:59 20.1 22.5 1.40 1.52 0.043 0.067
8 10/16/2017 14:05 10/16/2017 14:05 10/16/2017 14:06  18.0 20.9 1.65 1.78 0.017 0.022
12 10/16/2017 14:39 10/16/2017 14:39 10/16/2017 14:48 7.2 10.5 7.87 8.64 0.026 0.032
17 10/16/2017 14:19 10/16/2017 14:19 10/16/2017 14:20  15.5 134 2.16 2.14 0.010 0.025
18 10/16/2017 14:33 10/16/2017 14:33 10/16/2017 14:34 18.0 16.2 1.02 1.02 0.010 0.078
Well Information
Well No.: 1A WellNo.: A

25226 Baldoon Road
2,295 m

25321 St. Clair Road
1,081 m

Municipal Address: Municipal Address:

Distance from Turbine Centre: Distance from Turbine Centre:

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: After installation, selected piles were struck again with the hammer to demonstrate resistance performance and these are noted as
"restrikes". Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing, welding and
other standby time.

Well 1A located 65 m from Baldoon Road and Well A located 35 m from St. Clair Road. Vibration velocities noted above for both wells reflect maximum
values induced by transient sources other than pile driving. Data at both wells was dominated by influence of locally heavy traffic on both roads and on
St. Clair Road in particular. Tractor-trailer transport trucks typically passed Well A every 1 to 3 minutes corresponding to peak vibration velocities. Data
not available for Well A during driving of Pile 7 due to battery failure. Battery subsequently replaced. Data unavailable for turbine site on October 12,
2017.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c) well
casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive 1
second intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval peak
velocity values during these periods regardless of measurement direction; e) see monitoring notes above.

Golder Project No.: 1668031



Golder Associates Ltd. T41 Issue Date: 12/5/2017

NORTH KENT 1
Vibration Monitoring Data Report

Turbine Location: T41
Vibration Measurements at Turbine Site Vibration Measurements at Wells

Geophone Distance Peak Particle

Pile Driving Times and Dates (m) Velocity (mm/s)’ Particle Velocity (mm/s)” °
Pile No.: Start’ Rock/Till End’ MP12710 NA®  MP12710 NA° Well 1A WellA  No Pump®
110/3/2017 7:39  10/3/2017 7:48 10/3/2017 7:51 24.9 2.13 0.027 0.014
2 10/2/2017 8:06  10/2/2017 8:11 10/2/2017 8:16 25.3 0.75 0.024 0.038
3 10/3/2017 15:54 10/3/2017 15:58 10/3/2017 16:00 24.9 2.02 0.023 0.029
410/2/2017 9:54 10/2/2017 9:58 10/2/2017 10:05 23.9 6.28 0.019 0.036
510/2/2017 8:26  10/2/2017 8:31 10/2/2017 8:34 223 0.29 0.022 0.042
6 10/2/2017 10:20 10/2/2017 10:30 10/2/2017 10:35 20.1 3.56 0.028 0.010
7 10/2/2017 10:00 10/2/2017 10:05 10/2/2017 10:10 17.5 3.94 0.031 0.036
8 10/2/2017 11:13 10/2/2017 11:22 10/2/2017 11:25 14.6 4.26 0.032 0.050
9 10/2/2017 11:43 10/2/2017 11:49 10/2/2017 11:54 11.7 4.82 0.026 0.039
10 10/2/2017 12:04 10/2/2017 12:11 10/2/2017 12:20 9.4 5.18 0.029 0.026
11 10/2/2017 12:33 10/2/2017 12:47 10/2/2017 12:50 8.4 6.28 0.016 NA®
12 10/2/2017 14:18 10/2/2017 14:24 10/2/2017 14:29 9.4 5.80 0.021 0.134
13 10/2/2017 15:00 10/2/2017 15:06 10/2/2017 15:13 11.7 5.38 0.028 0.031
14 10/2/2017 15:27 10/2/2017 15:38 10/2/2017 15:38 14.6 297 0.010 0.021
15 10/2/2017 15:49 10/2/2017 15:52 10/2/2017 15:52 17.5 3.92 0.041 0.172
16 10/2/2017 16:15 10/2/2017 16:20 10/2/2017 16:27 20.1 5.12 0.041 0.016
17 10/2/2017 16:42 10/2/2017 16:47 10/2/2017 16:53 22.3 3.80 0.063 0.058
18 10/2/2017 16:59 10/2/2017 17:05 10/2/2017 17:09 23.9 2.23 0.024 0.031
Restrikes
8 10/2/2017 11:29 10/2/2017 11:29 10/2/2017 11:29 14.6 0.020 0.050
8 10/3/2017 10:17 10/3/2017 10:18 10/3/2017 10:19 14.6 0.196 0.035
Well Information
Well No.: 1A Well No.: A

Municipal Address: 25226 Baldoon Road
Distance from Turbine Centre: 930 m

Municipal Address: 25321 St. Clair Road
Distance from Turbine Centre: 938 m

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: After installation, selected piles were struck again with the hammer to demonstrate resistance performance and these are noted
as "restrikes". Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing, welding
and other standby time. Second geophone unavailable on October 2 and 3, 2017.

Well 1A located 65 m from Baldoon Road and Well A located 35 m from St. Clair Road. Vibration velocities noted above for both wells reflect
maximum values induced by transient sources other than pile driving. Data at both wells was dominated by influence of locally heavy traffic on both
roads and on St. Clair Road in particular. Tractor-trailer transport trucks typically passed Well A every 1 to 3 minutes corresponding to maximum
vibration velocities. Data not available for Well A during driving of Pile 11 due to battery failure. Battery subsequently replaced.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c)
well casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive
1 second intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval
peak velocity values during these periods regardless of measurement direction; e) see monitoring notes above.

Golder Project No.: 1668031



Golder Associates Ltd. Issue Date: 12/5/2017

NORTH KENT 1
Vibration Monitoring Data Report

Turbine Location: T42

Vibration Measurements at Turbine Site Vibration Measurements at Wells
Geophone Distance
(m)

Peak Particle

Pile Driving Times and Dates Velocity (mm/s)° Particle Velocity (mm/s)" ¢

Pile No.: Start® Rock/Till End® MP12721 MP12710 MP12721 MP12710 Well 1A Well A No Pump®
1 10/12/2017 11:00 10/12/2017 11:06 10/12/2017 11:09 18.1 12.5 1.60 1.46 0.017 0.032
2 10/12/2017 11:52 10/12/2017 11:59 10/12/2017 12:06 20.7 15.4 1.62 1.63 0.010 0.034
3 10/12/2017 15:36 10/12/2017 15:41 10/12/2017 15:46 22.9 18.3 1.57 1.47 0.008 0.030
4 10/12/2017 15:55 10/12/2017 16:01 10/12/2017 16:06 24.6 20.9 1.20 1.08 0.006 0.010
510/12/2017 15:11 10/12/2017 15:20 10/12/2017 15:27 25.6 23.1 1.31 1.16 0.012 0.039
6 10/12/2017 14:48 10/12/2017 14:56 10/12/2017 15:01 26.0 24.8 1.28 0.95 0.027 0.022
7 10/12/2017 14:16 10/12/2017 14:23 10/12/2017 14:31 25.6 25.8 1.65 1.84 0.006 0.036
8 10/12/2017 13:47 10/12/2017 13:52 10/12/2017 13:58 24.6 26.2 1.27 1.23 0.021 0.026
9 10/12/2017 13:18 10/12/2017 13:23 10/12/2017 13:34 22.9 25.8 2.13 2.14 0.018 0.018
10 10/12/2017 12:21 10/12/2017 12:29 10/12/2017 12:37 20.7 24.8 2.28 1.49 0.128 0.023
11 10/12/2017 9:46  10/12/2017 9:53  10/12/2017 9:56 18.1 23.1 2.54 1.86 0.002 0.043
12 10/12/2017 8:53  10/12/2017 9:01  10/12/2017 9:05 15.2 20.9 1.97 2.14 0.004 NA®
13 10/12/2017 8:29 10/12/2017 8:36  10/12/2017 8:38 12.3 18.3 2.29 3.02 0.029 0.029
14 10/12/2017 8:10  10/12/2017 8:18  10/12/2017 8:20 10.0 15.4 2.56 4.54 0.016 0.029
15 10/10/2017 16:34 10/10/2017 16:43 10/10/2017 16:45 9.1 12.5 2.22 2.23 NA® NA®
16 10/12/2017 7:45 10/12/2017 7:54 10/12/2017 7:58 10.0 10.2 2.84 2.68 0.031 0.014
17 10/12/2017 10:08 10/12/2017 10:15 10/12/2017 10:17 12.3 9.3 3.85 2.52 0.004 0.012
18 10/12/2017 10:30 10/12/2017 10:36 10/12/2017 10:42 15.2 10.2 2.63 1.88 0.016 NA®
Well Information
Well No.: 1A WellNo.: A

25226 Baldoon Road
2748 m

25321 St. Clair Road
999 m

Municipal Address:
Distance from Turbine Centre:

Municipal Address:
Distance from Turbine Centre:

1SO 2631-2 particle velocity threshold for human perception is 0.1 mm/s between approximately 8 to 100 Hz

Monitoring Notes: Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing, welding and
other standby time.

Well 1A located 65 m from Baldoon Road and Well A located 35 m from St. Clair Road. Vibration velocities noted above for both wells reflect maximum
values induced by transient sources other than pile driving. Data at both wells dominated by influence of locally heavy traffic on both roads and on St. Clair
Road in particular. Tractor-trailer transport trucks typically passed Well A every 1 to 3 minutes corresponding to maximum vibration velocities. Data not
available for Well A during driving of Pile 12 due to battery failure. Battery was subsequently replaced. Data not available for Wells 1A and A during driving
of Pile 15 as a result of insufficient advance notice time to operate the well monitoring equipment for the one pile driven on October 10, 2017.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c) well
casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive 1 second
intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval peak velocity values
during these periods regardless of measurement direction; e) see monitoring notes above.

Golder Project No.: 1668031



Golder Associates Ltd. T43 Issue Date: 12/5/2017

NORTH KENT 1
Vibration Monitoring Data Report

Turbine Location: T43
Vibration Measurements at Turbine Site Vibration Measurements at Wells
Geophone Distance Peak Particle
Pile Driving Times and Dates (m) Velocity (mm/s)b Particle Velocity (mm/s)c'd
Pile No.: Start’ Rock/Till End® BE9555 BE9765  BE9555 BE9765  Well 11 Well12  No Pump®
1 8/18/2017 12:35 8/18/2017 12:45 8/18/2017 12:52 24.8 25.6 2.79 2.29 0.006 0.008
2 8/18/2017 13:01  8/18/2017 13:12 8/18/2017 13:20 23.8 25.2 2.79 2.29 0.006 0.007
3 8/21/2017 8:28 8/21/2017 8:38 8/21/2017 8:48 22.2 24.2 2.51 2.92 0.010 0.007
4 8/21/2017 12:47  8/21/2017 12:59 8/21/2017 13:10 20.0 22.6 2.45 2.67 0.007 0.006
5 8/21/2017 9:03 8/21/2017 9:16 8/21/2017 9:23 17.4 20.4 3.30 2.92 0.006 1.468 0.009
6 8/21/2017 7:56 8/21/2017 8:08 8/21/2017 8:17 14.5 17.7 3.22 3.18 0.024 0.024
7 8/18/2017 14:32  8/18/2017 14:43 8/18/2017 14:50 11.6 14.8 5.59 3.30 0.006 0.006
8 8/18/2017 13:37  8/18/2017 13:49 8/18/2017 13:57 9.3 12.0 6.48 4.83 0.007 0.005
9 8/15/2017 15:09  8/15/2017 15:18 8/15/2017 15:27 8.3 9.6 5.97 7.37 0.086 0.005
10 8/15/2017 13:21  8/15/2017 13:28 8/15/2017 13:37 9.3 8.7 7.62 7.24 0.004 0.002
11 8/15/2017 12:22  8/15/2017 12:34 8/15/2017 12:35 11.6 9.6 5.33 5.21 0.002 0.006
12 8/15/2017 11:58 8/15/2017 12:10 8/15/2017 12:13 14.5 12.0 5.46 3.81 0.018 0.018
13 8/15/2017 9:19 8/15/2017 9:42 8/15/2017 11:40 17.4 14.8 3.05 5.21 0.003 0.002
14 8/15/2017 15:46  8/15/2017 15:57 8/15/2017 16:10 20.0 17.7 4.32 3.30 0.006 0.013
15 8/18/2017 9:17 8/18/2017 9:23 8/18/2017 9:31 22.2 20.4 3.81 3.18 0.005 0.009
16 8/18/2017 9:43 8/18/2017 9:50 8/18/2017 9:59 23.8 22.6 1.78 1.91 0.012 0.009
17 8/18/2017 10:10  8/18/2017 10:17 8/18/2017 10:28 24.8 24.2 2.54 2.54 0.004 0.018
18 8/18/2017 11:45  8/18/2017 12:02 8/18/2017 12:21 25.2 25.2 2.67 2.16 0.008 0.004
Restrikes
14 8/21/2017 10:43  8/21/2017 10:43 8/21/2017 10:43 20.0 17.7 2.39 2.67 0.012 0.010
16(1) 8/21/2017 10:30  8/21/2017 10:30 8/21/2017 10:30 23.8 22.6 2.35 2.29 0.011 0.010
16(2) 8/21/2017 11:52  8/21/2017 11:52 8/21/2017 11:54 22.2 24.2 2.40 241 0.005 0.029
Well Information
Well No.: 11 Well No.: 12

Municipal Address:

Distance from Turbine Centre:

9596 Union Line

4,092 m

Municipal Address:
Distance from Turbine Centre:

9468 Union Line
4,359 m

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing, welding and
other standby time. After installation, selected piles were struck again with the hammer to demonstrate resistance performance and these are noted as
"restrikes". Vibration measurements were undertaken on August 17, 2017 at Wells 11 and 12 during water quality sampling events in the absence of pile
driving within the cluster. Both pumps turned on and operated during the sampling events. Peak vibration measurements for Well 11 were 0.016 mm/s and
this pump was located within the residence approximately 40 m from the well. Peak vibration measurements for Well 12 were 0.896 mm/s and the pump was
mounted on the well casing. During pile driving for turbine T3, on August 23, 2017, the peak vibration measurement of the Well 12 casing was 2.4 mm/s for
clearly definable periods during which the pump was operating. Peak well casing vibrations exclusive of pump influences identified within the same
monitoring period at Well 12 are shown in the "no pump" column. Driving/restriking of some piles occured in relatively rapid succession and, therefore, the
vibration measurement data for the 10 minute periods of analysis are applicable to multiple piles. Driving of pile 13 was started and stopped on multiple
occasions because of problems with fuel pump resulting in a total of approximately 88 minutes of standby between driving intervals for a total driving time on
till/rock of 14:45 (minutes:seconds). Pile 18 total driving time on till/rock was 8:46 (minutes:seconds) due to intermittant stops and starts.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c) well
casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive 1 second
intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval peak velocity values
during these periods regardless of measurement direction; e) see monitoring notes above.

Golder Project No.: 1668031



Golder Associates Ltd. NORTH KENT 1 T44 Issue Date: 12/5/2017

Vibration Monitoring Data Report

Turbine Location: T44

Vibration Measurements at Turbine Site Vibration Measurements at Wells

Geophone Distance Peak Particle

Pile Driving Times and Dates (m) Velocity (mm/s)" Particle Velocity (mm/s) °

Pile No.: Start’ Rock/Till End’ MP12710 BE9555 MP12710 BE9555  well 13 Well14  No Pump®
19/18/2017 13:38 9/18/2017 13:43 9/18/2017 13:44  23.2 22.8 1.08 1.27 0.033 0.237
2 9/18/2017 13:54 9/18/2017 14:01 9/18/2017 14:02 23.6 23.8 1.70 1.40 0.005 0.049
3 9/21/2017 14:39 9/21/2017 14:46 9/21/2017 14:47 23.2 24.2 1.22 1.27 0.641 0.026 0.010
4 9/21/2017 14:19 9/21/2017 14:25 9/21/2017 14:26 22.2 23.8 1.14 0.89 0.011 0.338
5 9/18/2017 14:25 9/18/2017 14:29 9/18/2017 14:31 20.7 22.8 1.48 1.40 0.005 0.350
6 9/18/2017 14:11 9/18/2017 14:16 9/18/2017 14:17 18.5 21.2 1.61 2.16 0.006 0.034
7 9/18/2017 9:10  9/18/2017 9:18  9/18/2017 9:20 16.0 19.1 2.19 2.29 0.015 0.056
8 9/18/2017 9:32  9/18/2017 9:37  9/18/2017 9:40 13.1 16.5 3.56 2.79 0.488 0.041 0.006
9 9/18/2017 9:46  9/18/2017 9:52  9/18/2017 9:54 10.2 13.6 3.45 2.79 0.034 0.100
10 9/18/2017 10:05 9/18/2017 10:10 9/18/2017 10:11 7.8 10.7 4.32 4.19 0.007 0.021
11 9/18/2017 10:20 9/18/2017 10:24 9/18/2017 10:27 6.7 8.3 5.01 4.70 0.005 0.167
12 9/18/2017 10:37 9/18/2017 10:42 9/18/2017 10:45 7.8 7.3 3.65 4.57 0.018 0.085
13 9/18/2017 11:31 9/18/2017 11:36 9/18/2017 11:39 10.2 8.3 3.09 5.08 0.015 0.075
14 9/18/2017 11:46 9/18/2017 11:53 9/18/2017 11:55 13.1 10.7 2.74 3.56 0.018 0.214
15 9/18/2017 12:02 9/18/2017 12:08 9/18/2017 12:10 16.0 13.6 2.04 2.16 0.006 0.017
16 9/18/2017 12:25 9/18/2017 12:30 9/18/2017 12:34 18.5 16.5 1.46 1.65 0.020 0.194
17 9/18/2017 12:58 9/18/2017 13:03 9/18/2017 13:06 20.7 19.1 1.48 1.65 0.009 0.055
18 9/18/2017 13:14 9/18/2017 13:19 9/18/2017 13:23 22.2 21.2 1.21 1.91 0.380 0.102 0.011
Well Information
Well No.: 13 Well No.: 14

Municipal Address:

Distance from Turbine Centre:

8771 Union Line

786 m

Municipal Address:

Distance from Turbine Centre:

8904 Union Line

901 m

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing,
welding and other standby time. Truck drove very close to geophone at turbine site at 9:39:25 on September 18, 2017. Wells 13 and 14 are located
approximately 87 m and 13 m from the centre line of Union Line, respectively. Evaluation of acceleration time histories concluded that other
transient vibrations occurring before, during and after pile driving times dominated all measurements.

Data for two 10-minute time periods on September 11, 2017 during which no pile driving occurred were evaluated with start times of 10:47 and

14:27 for Well 13 and 10:48 and 14:36 for Well 14. During these periods, the peak well casing vibration velocity was 0.079 mm/s. Three 10-minute
vibration monitoring periods during which pile driving was not occurring were analyzed for Well 13 from data obtained on September 14, 2017, at
11:24 and 16:38 and September 15, 2017 at 08:29. The peak particle velocity of the Well 13 casing during these periods was 0.099 mm/s. On
September 19 and 21, 2017 during water sampling events when the pump was operating, the peak particle velocity of the Well 13 casing was 0.655
mm/s. Three 10-minute vibration monitoring periods during which pile driving was not occurring were analyzed for Well 14 from data obtained on
September 14, 2017, at 11:33 and 12:53 and September 15, 2017 at 08:35. The peak velocity of the Well 14 casing during these periods was 0.160
mm/s. On September 19, 2017 during a water sampling event when the pump was operating, the peak velocity of the Well 14 casing was 0.019
mm/s. Peak well casing vibrations exclusive of pump influences identified within the same monitoring period at Well 13 are shown in the "no
pump" column.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c)
well casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of
consecutive 1 second intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1
second interval peak velocity values during these periods regardless of measurement direction; e) see monitoring notes above.

Golder Project No.: 1668031



Golder Associates Ltd. T45 Issue Date: 12/5/2017

NORTH KENT 1
Vibration Monitoring Data Report

Turbine Location: T45

Vibration Measurements at Turbine Site Vibration Measurements at Wells

Geophone Distance Peak Particle

Pile Driving Times and Dates (m) Velocity (mm/s)° Particle Velocity (mm/s) ¢
Pile No.: Start® Rock/Till End® BE9555 BE18695 BE9555 BE18695 Well1l Well12  No Pump®
18/23/2017 11:47 8/23/2017 11:53 8/23/2017 12:18 14.8 17.5 3.30 2.54 0.025 0.010
2 8/23/2017 14:20 8/23/2017 14:27 8/23/2017 14:41 12.0 14.7 3.81 2.79 0.024 NA®
3 8/23/2017 15:10 8/23/2017 15:17 8/23/2017 15:27 9.6 11.8 5.08 4.06 0.017 0.005
4 8/23/2017 16:49 8/23/2017 16:55 8/23/2017 17:05 8.7 9.5 6.73 5.08 0.008 1.148 0.018
5 8/23/2017 17:22 8/23/2017 17:30 8/23/2017 17:44 9.6 8.5 7.37 7.75 0.011 0.007
6 8/23/2017 10:50 8/23/2017 11:00 8/23/2017 11:16 12.0 9.5 4.32 6.22 0.018 0.016
7 8/24/2017 8:30  8/24/2017 8:38  8/24/2017 8:47 14.8 11.8 2.41 3.30 0.014 0.014
8 8/24/2017 9:05 8/24/2017 9:14  8/24/2017 9:21 17.7 14.7 2.16 2.92 0.021 0.040
9 8/24/2017 9:36  8/24/2017 9:44  8/24/2017 10:48 204 17.5 2.29 1.65 0.018 1.511 0.024
10 8/23/2017 12:49 8/23/2017 12:58 8/23/2017 13:15 22.6 20.2 3.30 2.92 0.009 0.005
11 8/24/2017 13:32 8/24/2017 13:42 8/24/2017 13:48 24.2 22.4 1.40 1.78 0.004 0.018
12 8/24/2017 15:06 8/24/2017 15:15 8/24/2017 15:23 25.2 24.0 1.14 1.27 0.007 0.008
13 8/24/2017 15:35 8/24/2017 15:44 8/24/2017 15:53 25.6 25.0 3.56 1.02 0.026 0.034
14 8/24/2017 16:05 8/24/2017 16:14 8/24/2017 16:22 25.2 25.4 2.92 1.27 0.012 0.061
15 8/24/2017 16:40 8/24/2017 16:46 8/24/2017 16:55 24.2 25.0 1.40 1.02 0.015 0.007
16 8/24/2017 17:11 8/24/2017 17:18 8/24/2017 17:24 22.6 24.0 1.65 1.14 0.012 0.004
17 8/24/2017 17:33 8/24/2017 17:39 8/24/2017 17:45 204 22.4 1.78 1.52 0.006 0.009
18 8/24/2017 17:57 8/24/2017 18:08 8/24/2017 18:12 17.7 20.2 2.16 191 0.005 0.006
Restrikes
6 8/23/2017 13:28 8/23/2017 13:28 8/23/2017 13:29 12.0 9.5 3.05 2.92 0.043 0.017
1 8/23/2017 13:13 8/23/2017 13:13 8/23/2017 13:13 14.8 17.5 2.29 2.03 0.009 0.005
15 8/25/2017 7:45  8/25/2017 7:45  8/25/2017 7:47 24.2 25.0 1.27 1.02 0.015 0.032
16 8/25/2017 9:11  8/25/20179:11  8/25/2017 9:13 22.6 24.0 1.27 1.10 0.007 2.335 0.008
17 8/25/20179:03  8/25/20179:03  8/25/2017 9:06 20.4 22.4 2.41 1.14 0.007 0.019
18 8/25/2017 8:51  8/25/2017 8:51  8/25/2017 8:55 17.7 20.2 1.52 1.65 0.011 0.011
1 8/25/2017 11:44 8/25/2017 11:44 8/25/2017 11:45 14.8 17.5 2.54 2.16 0.013 0.037
12 8/25/2017 9:22  8/25/2017 9:22  8/25/2017 9:25 25.2 24.0 1.14 1.02 0.024 0.010
18 8/25/20179:16  8/25/20179:16  8/25/2017 9:18 17.7 20.2 1.14 0.89 0.011 0.011
4 8/25/2017 8:43  8/25/2017 8:43  8/25/2017 8:45 8.7 9.5 5.97 3.43 0.013 0.007
5 8/25/2017 8:36  8/25/2017 8:36  8/25/2017 8:37 9.6 8.5 3.68 5.33 0.013 0.013
7 8/25/2017 8:30  8/25/2017 8:30  8/25/2017 8:32 14.8 11.8 2.03 2.67 0.006 0.028
8 8/25/2017 8:25 8/25/2017 8:25 8/25/2017 8:26 17.7 14.7 2.41 3.18 0.006 0.018
10 8/25/2017 9:28  8/25/2017 9:28  8/25/2017 10:19 22.6 20.2 1.65 1.40 0.021 0.011
13 8/25/2017 7:53  8/25/2017 7:54  8/25/2017 7:59 25.6 25.0 1.27 1.02 0.013 0.007
9 8/25/2017 8:09  8/25/2017 8:09  8/25/2017 8:19 204 17.5 2.67 2.54 0.028 0.010
11 8/25/2017 8:03  8/25/2017 8:03  8/25/2017 8:05 24.2 22.4 1.27 1.14 0.008 0.024
Continued Pile Driving
13C 8/30/2017 11:06 8/30/2017 11:06 8/30/2017 11:07 25.6 25.0 1.02 1.06 0.006 0.012
2C 8/30/2017 10:06 8/30/2017 10:06 8/30/2017 10:06 12.0 14.7 4.83 4.58 0.005 0.018
3C 8/30/2017 10:09 8/30/2017 10:09 8/30/2017 10:10 9.6 11.8 4.57 2.67 0.005 0.018
4C 8/30/2017 10:14 8/30/2017 10:14 8/30/2017 10:16 8.7 9.5 5.21 4.32 0.011 0.014
5C 8/30/2017 10:19 8/30/2017 10:19 8/30/2017 10:20 9.6 8.5 4.32 4.95 0.011 0.014
6C 8/30/2017 10:23 8/30/2017 10:23 8/30/2017 10:25 12.0 9.5 3.56 6.10 0.013 0.016
7C 8/30/2017 10:27 8/30/2017 10:27 8/30/2017 10:29 14.8 11.8 3.18 4.32 0.013 0.016
8C 8/30/2017 10:32 8/30/2017 10:32 8/30/2017 10:34 17.7 14.7 1.65 2.67 0.013 0.013
10C 8/30/2017 10:40 8/30/2017 10:40 8/30/2017 11:00 22.6 20.2 1.91 1.78 0.003 0.018
Replacement Piles
6A 9/12/2017 7:51 9/12/20177:59 9/12/2017 9:41 13.0 10.5 3.30 4.70 0.014 0.007
10A 9/12/2017 8:29 9/12/2017 8:36  9/12/2017 9:37 23.6 21.2 2.54 1.78 0.015 0.003
13A 9/12/20179:07 9/12/20179:13  9/12/2017 9:29 26.6 26.0 1.65 1.52 0.015 0.011
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Golder Associates Ltd. NORTH KENT 1 T45 Issue Date: 12/5/2017

Vibration Monitoring Data Report

Well Information

Well No.: 11 Well No.: 12
Municipal Address: 9596 Union Line Municipal Address: 9468 Union Line
Distance from Turbine Centre: 1,223 m Distance from Turbine Centre: 1,635 m

Monitoring Notes: Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing,
welding and other standby time. After installation, selected piles were struck again with the hammer to demonstrate resistance performance and
these are noted as "restrikes". Piles were spliced and driven deeper and these are noted with "C" for continued pile driving. Piles that were replaced
entirely are noted with "A", above. Vibration measurements were undertaken on August 17, 2017 at Wells 11 and 12 during water quality sampling
events in the absence of pile driving within the cluster. Both pumps turned on and operated during the sampling events. The peak vibration
measurement for Well 11 was 0.016 mm/s and this pump was located within the residence approximately 40 m from the well. The peak vibration
measurement for Well 12 was 0.896 mm/s and the pump was mounted on the well casing. The peak vibration measurement of the Well 12 casing
during all monitoring completed to the date of report issue was about 2.4 mm/s for clearly definable periods during which the pump was operating.
Peak well casing vibrations exclusive of pump influences identified within the same monitoring period at Well 12 are shown in the "no pump" column.
Driving/restriking of some piles occured in relatively rapid succession and, therefore, the vibration measurement data for the 10 minute periods of
analysis are applicable to multiple piles. Data for Well 12 during driving of Pile 2 on August 23, 2017 was not captured when data logger battery failed
and was then replaced. Total driving time on till/rock for Pile 9 was interrupted by repairs to the pile driving hammer and the actual driving duration
on till/rock was 8:00 (minutes:seconds) for this pile. Total driving time on till/rock for restrike of Pile 10 was interrupted by damage to the pile top,
splicing and welding and total driving duration on till/rock was 5:48 (minutes:seconds). Driving time on till/rock for driving of Pile 6A was interrupted
from 8:07:35 to 8:10:35 and from 8:12:45 to 9:40:28. Driving time on till/rock for driving of Pile 10A was interrupted from 8:49:30 to 9:37:05. Driving
time on till/rock for driving of Pile 13A was interrupted from 9:18:45 to 9:26:30. Instrument BE8719 was used on August 30, 2017 in lieu of BE18695.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c)
well casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive 1
second intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval peak
velocity values during these periods regardless of measurement direction; e) see monitoring notes above.
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Golder Associates Ltd. T46 Issue Date: 12/5/2017

NORTH KENT 1
Vibration Monitoring Data Report

Turbine Location: T46

Vibration Measurements at Turbine Site Vibration Measurements at Wells

Geophone Distance Peak Particle

Pile Driving Times and Dates (m) Velocity (mm/s)° Particle Velocity (mm/s) ¢
Pile No.: Start’ Rock/Till End’ BE9679 MP12710 BE9679 MP12710 Well 11 Well12  No Pump®
1 8/29/2017 8:38 8/29/2017 8:44 8/29/2017 9:10 26.5 26.9 1.02 1.19 NA® 0.002
2 8/29/2017 9:24  8/29/2017 9:33  8/29/2017 9:49 25.5 26.5 1.14 1.81 NA® 0.003
3 8/29/2017 10:14 8/29/2017 10:19 8/29/2017 10:30  23.8 25.5 1.02 1.31 NA® 0.037
4 8/29/2017 12:41 8/29/2017 12:52 8/29/2017 13:01  21.5 23.8 1.94 0.004 0.010
5 8/29/2017 12:00 8/29/2017 12:09 8/29/2017 12:28  18.9 21.5 191 NA® 0.003
6 8/29/2017 11:02 8/29/2017 11:11 8/29/2017 11:25  16.0 18.9 2.59 NA® 0.006
7 8/28/2017 16:35 8/28/2017 16:47 8/28/2017 16:53  13.1 16.0 4.19 3.47 0.015 0.071
8 8/28/2017 16:02 8/28/2017 16:12 8/28/2017 16:20  10.9 13.1 4.57 4.93 0.007 1.551 0.039
9 8/28/2017 13:25 8/28/2017 13:34 8/28/2017 13:36  10.0 10.9 3.81 3.54 0.006 0.011
10 8/28/2017 12:44 8/28/2017 12:56 8/28/2017 12:59  10.9 10.0 4.32 3.48 0.006 0.008
11 8/28/2017 11:25 8/28/2017 11:34 8/28/2017 11:41  13.1 10.9 5.72 4.19 NA® 0.011
12 8/28/2017 10:07 8/28/2017 10:17 8/28/2017 10:20  16.0 13.1 2.79 2.81 0.003 0.009
13 8/28/2017 9:33  8/28/2017 9:43  8/28/2017 9:49 18.9 16.0 5.08 3.48 0.021 0.015
14 8/28/2017 9:00 8/28/2017 9:12 8/28/2017 9:16 21.5 18.9 3.05 3.13 0.003 0.003
15 8/28/2017 8:30  8/28/2017 8:44  8/28/2017 8:47 23.8 21.5 3.68 3.26 0.004 0.004
16 8/28/2017 13:53 8/28/2017 14:03 8/28/2017 14:07  25.5 23.8 1.52 1.52 0.002 0.006
17 8/28/2017 14:27 8/28/2017 14:38 8/28/2017 14:48  26.5 25.5 1.52 1.61 0.017 0.004
18 8/29/2017 7:53  8/29/2017 8:01  8/29/2017 8:05 26.9 26.5 1.02 1.04 NA® 0.002
Restrikes
9 8/29/2017 13:14 8/29/2017 13:14 8/29/2017 13:16  10.0 10.9 5.43 0.005 0.006
8 8/29/2017 13:25 8/29/2017 13:25 8/29/2017 13:26  10.9 13.1 4.22 0.003 0.052
16 8/29/2017 13:36 8/29/2017 13:36 8/29/2017 13:38  25.5 23.8 1.37 0.003 0.006
Well Information
Well No.: 11 Well No.: 12
Municipal Address: Municipal Address:
Distance from Turbine Centre: 1,697 m Distance from Turbine Centre: 2,170 m

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing,
welding and other standby time. After installation, selected piles were struck again with the hammer to demonstrate resistance performance and
these are noted as "restrikes". Total duration for pile driving on rock/till based on times noted above is not representative for Piles 1 and 5 where
the actual duration for driving on till/rock was (minutes:seconds): 1(11:30) and 5(18:32) . Peak vibrations for Well 12 were 1.55 mm/s for August 29,
2017. The pump was mounted on the well casing. During pile driving on August 23, 2017, the peak vibration measurement of the Well 12 casing was
2.4 mm/s for clearly definable periods during which the pump was operating. Peak well casing vibrations exclusive of pump influences identified
within the same monitoring period at Well 12 are shown in the "no pump" column. Data not available for Piles 1, 2, 3, 5, 6, 11 and 18 at Well 11 on
August 28 and 29, 2017 due to several separate battery failures in monitoring equipment. Batteries were subsequently replaced.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c)
well casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of
consecutive 1 second intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1
second interval peak velocity values during these periods regardless of measurement direction; e) see monitoring notes above.
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Golder Associates Ltd. T49 Issue Date: 12/5/2017

NORTH KENT 1
Vibration Monitoring Data Report

Turbine Location: T49

Vibration Measurements at Turbine Site Vibration Measurements at Wells
Geophone Distance

(m)

Peak Particle

Pile Driving Times and Dates Velocity (mm/s)” Particle Velocity (mm/s) ¢

Pile No.: Start® Rock/Till End® MP12710 BE9555 MP12710 BE9555  Well 13 Well14  No Pump®
19/28/2017 10:36 9/28/2017 10:41 9/28/2017 10:41 22.3 19.8 1.04 1.40 0.028 0.013
2 9/28/2017 10:48 9/28/2017 10:53 9/28/2017 10:53 23.9 22.0 0.93 1.02 0.083 0.020
39/28/2017 11:15 9/28/2017 11:18 9/28/2017 11:19 24.9 23.6 2.47 2.29 0.036 0.040
4 9/28/2017 11:02 9/28/2017 11:06 9/28/2017 11:07 25.3 24.6 1.53 1.65 0.028 0.028
59/28/20179:51 9/28/2017 9:58 9/28/2017 9:59 24.9 25.0 0.81 1.02 0.031 0.069
6 9/28/2017 9:18  9/28/2017 9:23  9/28/2017 9:26 23.9 24.6 0.93 0.89 0.311 0.025 0.011
7 9/28/2017 9:04 9/28/20179:09 9/28/2017 9:10 22.3 23.6 1.90 2.16 0.022 0.030
8 9/28/2017 7:47  9/28/2017 7:53  9/28/2017 8:06 20.1 22.0 2.85 2.67 0.016 0.068
9 9/27/2017 13:30 9/27/2017 13:49 9/27/2017 13:50 17.5 19.8 1.50 1.52 0.008 0.081
10 9/27/2017 14:02 9/27/2017 14:08 9/27/2017 14:09 14.6 17.2 1.83 1.65 0.037 0.163
11 9/27/2017 14:17 9/27/2017 14:21 9/27/2017 14:24 11.7 14.3 2.76 2.16 0.015 0.122
12 9/27/2017 15:08 9/27/2017 15:13 9/27/2017 15:14 9.4 11.4 3.30 3.18 0.038 0.313
13 9/27/2017 15:23 9/27/2017 15:27 9/27/2017 15:37 8.4 9.1 10.21 13.59 0.015 0.052
14 9/27/2017 15:49 9/27/2017 15:54 9/27/2017 16:01 9.4 8.1 3.32 5.59 0.157 0.613
15 9/27/2017 16:19 9/27/2017 16:23 9/27/2017 16:23 11.7 9.1 1.90 4.32 0.019 0.111
16 9/27/2017 17:23 9/27/2017 17:30 9/27/2017 17:35 14.6 11.4 1.58 2.54 0.007 0.057
17 9/27/2017 17:44 9/27/2017 17:48 9/27/2017 17:54 17.5 14.3 2.28 4.19 0.010 0.068
18 9/28/2017 9:36  9/28/2017 9:42  9/28/2017 9:42 20.1 17.2 1.46 1.14 0.370 0.031 0.004
Restrikes
15 9/28/2017 11:58 9/28/2017 11:58 9/28/2017 11:58 11.7 9.1 1.76 4.06 0.009 0.031
Replacements
8A 9/29/2017 13:18 9/29/2017 13:23 9/29/2017 13:24 21.1 23.0 1.24 1.27 0.046 0.057
13A 9/29/2017 13:04 9/29/2017 13:08 9/29/2017 13:08 9.4 10.1 3.23 3.18 0.011 0.040
14A 9/29/2017 12:47 9/29/2017 12:53 9/29/2017 12:54 10.4 9.1 4.11 4.70 0.016 0.054
Well Information
Well No.: 13 Well No.: 14

8771 Union Line
2892 m

8904 Union Line
2421 m

Municipal Address:
Distance from Turbine Centre:

Municipal Address:
Distance from Turbine Centre:

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.
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Golder Associates Ltd. NORTH KENT 1 T49 Issue Date: 12/5/2017
Vibration Monitoring Data Report

Monitoring Notes: Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing,
welding and other standby time. After installation, selected piles were struck again with the hammer to demonstrate resistance performance and
these are noted as "restrikes". Piles that were replaced are noted with "A", above. Driving of Piles 8, 9 and 17 on till/rock paused from 7:59:10 to
8:03:05, 13:36:10 to 1:50:40 and 17:49:41 to 17:52:50, respectively.

Wells 13 and 14 are located approximately 87 m and 13 m from the centre line of Union Line, respectively. Evaluation of acceleration time histories
concluded that other transient vibrations occurring before, during and after pile driving times dominated all measurements. Vibrations of as much as
0.08 mm/s of the Well 13 casing were directly identified as being associated with passing truck traffic. Well 14 vibration monitoring data was
dominated by vibrations induced by local passing traffic including: tractor-trailer transport trucks, combines, tractors pulling hopper wagons, and
vehicles entering and leaving driveway. The peak measured Well 14 vibrations of 0.61 mm/s associated with vehicle turning in driveway immediately
adjacent to well (15:57 on 9/27/2017) and passage of large trucks on the road (16:04 to 16:07 on 9/27/2017).

Well 13 pump vibrations were clearly discernable in data prior to start of pile driving on till/rock for Pile 6. Pump operations was confirmed by audible
pump noise and associated with water sampling at this well. Peak Well 13 casing vibrations induced by the pump were 0.31 mm/s for this instance.
Well 13 pump operations were clearly discernable in data evaluated for Pile 18, pump operations were confirmed by audible pump noises, and peak
Well 13 casing vibrations of 0.37 mm/s were measured during this interval. Peak well casing vibrations exclusive of pump influences identified within
the same monitoring period at Well 13 are shown in the "no pump" column.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c)
well casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive 1
second intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval peak
velocity values during these periods regardless of measurement direction; e) see monitoring notes above.

Golder Project No.: 1668031



Golder Associates Ltd.

NORTH KENT 1
Vibration Monitoring Data Report

Turbine Location: T51

Vibration Measurements at Turbine Site Vibration Measurements at Wells

Geophone Distance Peak Particle

T51 Issue Date: 12/5/2017

Pile Driving Times and Dates (m) Velocity (mm/s)° Particle Velocity (mm/s) ¢
Pile No.: Start’ Rock/Till End’ BE18695 BE9769 BE18695 BE9769  Well 13 Well 14  No Pump®
1 10/3/2017 10:23 10/3/2017 10:29 10/3/2017 10:33 24.4 24.8 1.40 1.40 0.459 0.040 0.009
2 10/3/2017 12:16 10/3/2017 12:23 10/3/2017 12:24 24.0 25.2 1.02 1.27 0.333 0.166 0.007
3 10/3/2017 12:39 10/3/2017 12:44 10/3/2017 12:45 23.0 24.8 1.91 2.16 0.306 0.083 0.067
4 10/3/2017 12:57 10/3/2017 13:03 10/3/2017 13:06 21.4 23.8 1.27 1.14 0.018 0.165
510/3/2017 11:27 10/3/2017 11:32 10/3/2017 11:33 19.3 22.2 1.40 1.27 0.016 0.079
6 10/3/2017 8:58 10/3/2017 9:04 10/3/2017 9:05 16.7 20.0 1.65 1.78 0.737 0.185 0.012
7 10/3/2017 8:10 10/3/2017 8:19 10/3/2017 8:24 13.8 17.4 2.16 2.14 0.542 0.084 0.018
8 10/3/2017 7:46  10/3/2017 7:54 10/3/2017 7:56 10.9 14.5 2.54 2.03 0.026 0.124
9 10/2/2017 12:30 10/2/2017 12:40 10/2/2017 12:42 8.5 11.6 3.43 3.43 0.010 0.048
10 10/2/2017 13:02 10/2/2017 13:09 10/2/2017 13:12 7.5 9.3 5.84 3.81 0.008 0.195
11 10/2/2017 13:28 10/2/2017 13:35 10/2/2017 13:35 8.5 8.3 3.81 3.56 0.008 0.178
12 10/2/2017 14:02 10/2/2017 14:09 10/2/2017 14:11 10.9 9.3 3.68 3.43 0.747 0.054 0.006
13 10/2/2017 14:25 10/2/2017 14:31 10/2/2017 14:33 13.8 11.6 3.05 2.54 0.014 0.132
14 10/2/2017 14:45 10/2/2017 14:51 10/2/2017 14:55 16.7 14.5 3.05 3.18 0.008 0.258
15 10/2/2017 15:08 10/2/2017 15:16 10/2/2017 15:27 19.3 17.4 1.78 1.65 0.020 0.037
16 10/2/2017 16:26 10/2/2017 16:35 10/2/2017 16:37 21.4 20.0 1.65 1.52 0.020 0.038
17 10/3/20179:29 10/3/2017 9:36  10/3/2017 9:37 23.0 22.2 1.40 1.40 0.008 0.070
18 10/3/2017 9:58 10/3/2017 10:06 10/3/2017 10:08 24.0 23.8 1.27 1.27 0.514 0.062 0.011
Restrikes
7 10/3/2017 11:39 10/3/2017 11:39 10/3/2017 11:40 13.8 17.4 1.27 1.91 0.320 0.079 0.005
15 10/3/2017 13:14 10/3/2017 13:35 10/3/2017 13:38 19.3 17.4 2.03 2.29 0.067 0.310
Replacements
7A 10/3/2017 15:48 10/3/2017 15:55 10/3/2017 15:56 14.8 18.4 2.29 1.91 0.008 0.060
15A 10/3/2017 15:00 10/3/2017 15:09 10/3/2017 15:11 20.3 18.4 2.16 2.29 0.017 0.065
Well Information
Well No.: 13 Well No.: 14

Municipal Address:

Distance from Turbine Centre:

8771 Union Line

2776 m

Municipal Address:

Distance from Turbine Centre:

8904 Union Line

3056 m

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: Piles noted with "A" represent piles installed to replace similarly-numbered piles. After installation, selected piles were struck

again with the hammer to demonstrate resistance performance and these are noted as "restrikes". Total pile driving durations derived from start
and end times noted above includes labour breaks, equipment work, splicing, welding and other standby time. Driving of Pile 15 paused 15:19 to
15:20 and 15:22:10 to 15:27:30.

Wells 13 and 14 are located approximately 87 m and 13 m from the centre line of Union Line, respectively. Evaluation of acceleration time histories
concluded that other transient vibrations occurring before, during and after pile driving times dominated all measurements. Well 14 vibration
monitoring data was dominated by vibrations induced by local passing traffic including tractor-trailer transport trucks, combines, buses, and
tractors passing the site on the road and vehicles entering and leaving driveway. The peak measured Well 14 vibrations of 0.258 and 0.310 mm/s
noted above were directly attributable to vehicles passing on the road including slow passage of a tractor, and passing of a bus, passenger cars,
light trucks and tractor-trailer transport trucks. The peak vibrations measured at Well 14 of 0.61 mm/s were associated with a vehicle turning in the
driveway (9/27/2017).

Well 13 pump vibrations were clearly discernable in data and confirmed by audible pump noise. Peak Well 13 casing vibrations induced by the

pump were about 0.75 mm/s during monitoring of this well. Peak well casing vibrations exclusive of pump influences identified within the same
monitoring period at Well 13 are shown in the "no pump" column.

Golder Project No.: 1668031



Golder Associates Ltd. NORTH KENT 1 T51 Issue Date: 12/5/2017

Vibration Monitoring Data Report

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c)
well casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of
consecutive 1 second intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1
second interval peak velocity values during these periods regardless of measurement direction; e) see monitoring notes above.
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Golder Associates Ltd. NORTH KENT 1 T52 Issue Date: 12/5/2017

Vibration Monitoring Data Report

Turbine Location: T52
Vibration Measurements at Turbine Site Vibration Measurements at Wells
Geophone Distance Peak Particle
Pile Driving Times and Dates (m) Velocity (mm/s)° Particle Velocity (mm/s)"*
Pile No.: Start” Rock/Till End’ BE9679 BE18695 BE9679 BE18695  Well 3 Well 4 No Pump®
1 10/16/2017 10:44 10/16/2017 10:50 10/16/2017 10:52 235 235 3.05 3.18 0.008 NA®
2 10/16/2017 11:44 10/16/2017 12:00 10/16/2017 12:02 225 23.9 1.65 1.52 0.006 NA®
3 10/16/2017 11:23 10/16/2017 11:29 10/16/2017 11:32 20.9 235 1.52 2.03 0.022 NA®
4 10/16/2017 11:00 10/16/2017 11:10 10/16/2017 11:13 18.8 225 2.16 1.78 0.003 NA®
510/13/2017 12:22 10/13/2017 12:32 10/13/2017 12:35 16.2 20.9 3.05 2.29 0.005 NA®
6 10/13/2017 12:00 10/13/2017 12:11 10/13/2017 12:13 13.4 18.8 3.68 3.43 0.003 NA®
7 10/13/2017 11:37 10/13/2017 11:45 10/13/2017 11:45 10.5 16.2 3.68 3.30 0.030 NA®
8 10/13/2017 10:59 10/13/2017 11:13 10/13/2017 11:16 8.0 13.4 4.06 4.70 0.011 NA®
9 10/13/2017 9:53  10/13/2017 11:25 10/13/2017 11:28 7.0 10.5 5.89 4.95 0.006 NA®
10 10/13/20179:35 10/13/2017 11:18 10/13/2017 11:21 8.0 7.0 5.08 4.70 0.011 NA®
11 10/13/2017 9:16 10/13/2017 9:21  10/13/2017 9:25 10.5 8.0 5.33 4.70 0.009 NA®
12 10/13/2017 8:53  10/13/2017 9:02  10/13/2017 9:05 13.4 10.5 4.70 3.56 0.015 NA®
13 10/13/2017 14:14 10/13/2017 14:24 10/13/2017 14:26 16.2 13.4 3.56 2.16 0.010 NA®
14 10/16/2017 7:59 10/16/2017 8:08  10/16/2017 8:10 18.8 16.2 2.03 2.03 0.008 NA®
15 10/13/2017 12:48 10/13/2017 12:57 10/13/2017 12:59 20.9 18.8 2.54 2.03 0.005 NA®
16 10/13/2017 13:10 10/13/2017 13:24 10/13/2017 13:24 225 20.9 2.14 1.52 0.004 NA®
17 10/16/2017 8:22  10/16/2017 8:32  10/16/2017 8:33 235 225 3.94 3.68 0.011 NA®
18 10/16/2017 8:43 10/16/2017 8:49  10/16/2017 8:51 23.9 235 2.03 1.52 0.004 NA®
Well Information
Well No.: 3 Well No.:

Municipal Address:
Distance from Turbine Centre:

8522 Bush Line

1,308 m

Municipal Address:
Distance from Turbine Centre:

26347 St Clair Road

1,254 m

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: Total pile driving durations derived from start and end times noted above includes labour breaks, equipment work, splicing, welding
and other standby time. Driving of Pile 9 was paused between 10:01 and 11:23 to complete welding on the pile. Driving of Pile 10 was paused between
9:44 and 11:18 to complete welding on the pile.

Monitoring of Well 4 was not permitted after September 10, 2017. For reference in comparison to the vibration velocities noted above, St. Clair Road
traffic passing at 78 m from Well 4 on September 5, 2017, was observed to include large tractor-trailers, concrete mixers and dump trucks at a rate of
about 1 heavy vehicle every 1.5 to 2 minutes. Passenger vehicle movements on the Well 4 property passed and were parked near the well throughout
the afternoon on September 5, 2017. On September 6, 2017, heavy vehicle traffic on St. Clair Road and near Well 4 was similar to September 5, 2017.
Combine harvesting was on-going as close as 25 to 30 m from Well 4, during much of the day on September 6, 2017. On this same day, various
individuals were at and in the well shed, connecting, operating and adjusting a well pump. Well 4 pump was cycled on and off on September 6, 2017,
operating for periods of 1 to more than 7 minutes. When individuals were working on the pump and well, well casing vibrations were as much as 4.987
mm/s. At other times, Well 4 casing vibrations ranged from about 0.07 to about 0.62 mm/s with an average of about 0.18 mm/s, reflective of the vehicle
and foot traffic on site near the well, harvesting equipment and traffic on the nearby St. Clair road. During this same measurement time on September 5
and 6, 2017, the nearest pile driving was more than 2 km distant and vibration measurements did not identify any evidence of pile driving influences.

During the period for which data is presented above, Union Gas was constructing a pipeline about 400 m northwest of Well 4 and within about 100 to

180 m of 26457 St. Clair Road.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c) well
casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive 1
second intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval peak

velocity values during these periods regardless of measurement direction; e) see monitoring notes above.
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Golder Associates Ltd. T73 Issue Date: 12/5/2017

NORTH KENT 1
Vibration Monitoring Data Report

Turbine Location: 173

Vibration Measurements at Turbine Site Vibration Measurements at Wells

Geophone Distance Peak Particle

Pile Driving Times and Dates (m) Velocity (mm/s)° Particle Velocity (mm/s) °

Pile No.: Start” Rock/Till End® BE18695 BE9679 BE18695 BE9679  Well 1A Well A No Pump*®

1 10/23/2017 16:22 10/23/2017 16:28 10/23/2017 16:37  22.3 19.72 3.30 3.68 0.069 0.132

2 10/24/2017 8:00 10/24/2017 8:10  10/24/2017 8:21 23.9 21.89 2.29 2.79 0.021 0.028

3 10/24/2017 8:30  10/24/2017 8:36  10/24/2017 8:50 24.9 23.51 2.03 2.54 0.030 0.055

4 10/23/2017 15:27 10/23/2017 15:32 10/23/2017 15:40  25.3 24.51 2.29 2.29 0.067 0.025

5 10/23/2017 14:29 10/23/2017 14:30 10/23/2017 14:37  24.9 24.85 2.03 1.65 0.046 0.047

6 10/23/2017 13:32 10/23/2017 13:36 10/23/2017 13:46  23.9 24,51 2.16 1.91 0.054 0.041

7 10/23/2017 13:04 10/23/2017 13:07 10/23/201713:15  22.3 23.51 2.54 2.16 0.056 0.035

8 10/23/2017 12:37 10/23/2017 12:43 10/23/2017 12:52  20.1 21.89 3.05 2.92 0.047 0.094

9 10/20/2017 12:00 10/20/2017 12:15 10/20/2017 12:37  17.5 19.72 4.95 5.59 0.013 0.060
10 10/23/2017 8:10  10/23/2017 8:17  10/23/2017 8:22 14.6 17.11 4.19 4.06 0.021 0.039
11 10/20/2017 13:54 10/20/2017 14:01 10/20/2017 14:11  11.7 14.23 5.33 5.08 0.023 0.046
12 10/20/2017 14:34 10/20/2017 14:39 10/20/2017 14:52 9.4 11.35 6.48 6.60 0.035 0.025
13 10/23/2017 8:32  10/23/2017 8:46  10/23/2017 8:58 8.4 8.98 7.37 7.87 0.019 0.038
14 10/23/2017 9:44  10/23/2017 9:47  10/23/2017 10:00 9.4 8.00 8.13 9.02 0.025 0.029
15 10/20/2017 13:21 10/20/2017 13:27 10/20/2017 13:39  11.7 8.98 8.00 8.64 0.023 0.046
16 10/23/2017 10:49 10/23/2017 10:55 10/23/2017 11:10  14.6 11.35 6.85 9.27 0.043 0.033
17 10/23/2017 11:47 10/23/2017 11:50 10/23/2017 12:04  17.5 14.23 1.65 1.14 0.042 0.040
18 10/23/2017 15:55 10/23/2017 16:00 10/23/2017 16:11  20.1 17.11 3.81 3.81 0.073 0.139

Restrikes and Continued Pile Driving

11 10/23/2017 10:30 10/23/2017 10:30 10/23/2017 10:31  11.7 14.2 0.25 0.25 0.032 0.021
1 10/23/2017 13:02 10/23/2017 13:02 10/23/2017 13:06  22.3 19.7 2.29 2.03 0.122 0.065
18 10/24/2017 12:56 10/24/2017 12:56 10/24/2017 13:00  20.1 17.1 2.79 2.92 0.077 0.077
17 10/24/2017 12:47 10/24/2017 12:47 10/24/2017 12:54  17.5 14.2 4.32 3.81 0.144 0.038
16 10/24/2017 12:42 10/24/2017 12:42 10/24/2017 12:45  14.6 11.3 3.94 5.46 0.055 0.038
15 10/24/2017 12:36 10/24/2017 12:36 10/24/2017 12:40  11.7 9.0 4.70 5.21 0.055 0.032
14 10/24/2017 12:30 10/24/2017 12:30 10/24/2017 12:34 9.4 8.0 5.72 7.11 0.062 0.030
13 10/24/2017 11:46 10/24/2017 11:46 10/24/2017 11:50 8.4 9.0 4.83 5.84 0.066 0.080
12 10/24/2017 11:40 10/24/2017 11:40 10/24/2017 11:44 9.4 11.3 5.21 6.22 0.042 0.038
10 10/24/2017 10:22 10/24/2017 10:22 10/24/2017 10:23  14.6 17.1 4.06 3.68 0.052 0.022
8 10/24/2017 9:35  10/24/2017 9:35  10/24/2017 9:37 20.1 21.9 1.91 2.16 0.048 0.124

7 10/24/2017 9:29  10/24/2017 9:29  10/24/2017 9:31 223 23.5 1.52 1.52 0.028 0.124

6 10/24/2017 9:23  10/24/2017 9:23  10/24/2017 9:25 23.9 24.5 1.00 1.52 0.030 0.048

5 10/24/2017 9:13  10/24/2017 9:13  10/24/2017 9:17 24.9 24.9 1.27 1.27 0.030 0.022

4 10/24/2017 8:56  10/24/2017 8:56  10/24/2017 9:00 25.3 24.5 1.27 1.65 0.027 0.018
12C 10/26/2017 15:51 10/26/2017 15:51 10/26/2017 16:05 9.4 11.3 8.26 5.46 0.024 0.049
13C 10/26/2017 16:15 10/26/2017 16:15 10/26/2017 16:39 8.4 9.0 6.86 4.83 0.028 0.045
5C 10/27/2017 8:07 10/27/2017 8:07 10/27/2017 8:16  24.9 24.9 1.65 1.27 0.035 0.035
6C 10/27/2017 8:23  10/27/2017 8:23 10/27/20178:33  23.9 24.5 2.03 1.27 0.035 0.029
7C 10/27/2017 8:35 10/27/2017 8:35 10/27/2017 8:44  22.3 23.5 2.41 1.52 0.012 0.030
8C 10/27/2017 10:12 10/27/2017 10:12 10/27/2017 10:22  20.1 21.9 2.92 2.03 0.031 0.043
14C 10/27/2017 11:02 10/27/2017 11:02 10/27/2017 11:39 9.4 8.0 6.22 5.21 0.035 0.029
15C 10/27/2017 11:56 10/27/2017 11:56 10/27/2017 12:11  11.7 9.0 5.21 3.94 0.032 0.024
1C 10/27/2017 13:12 10/27/2017 13:12 10/27/2017 13:22  22.3 19.7 3.05 1.52 0.036 0.036
17C 10/27/2017 13:25 10/27/2017 13:25 10/27/2017 13:27  17.5 14.2 4.95 2.41 0.042 0.019
16C 10/27/2017 13:31 10/27/2017 13:31 10/27/2017 13:45  14.6 11.3 4.95 4.19 0.047 0.028
10C 10/27/2017 13:50 10/27/2017 13:50 10/27/2017 14:17  14.6 17.1 5.08 4.32 0.014 0.029
18C 10/27/2017 14:46 10/27/2017 14:46 10/27/2017 14:56  20.1 17.1 3.18 2.41 0.031 0.021
11C 10/27/2017 14:59 10/27/2017 14:59 10/27/2017 15:19  11.7 14.2 6.10 4.06 0.063 0.024
9C 10/27/2017 15:21 10/27/2017 15:21 10/27/2017 15:27  17.5 19.7 2.92 2.16 0.043 0.024
3C 10/27/2017 15:31 10/27/2017 15:31 10/27/2017 15:34  24.9 23.5 1.27 1.14 0.050 0.019
4C 10/27/20177:56 10/27/2017 7:56 10/27/2017 8:05  25.3 24.5 1.52 1.27 0.007 0.033
3C 10/30/20178:31 10/30/2017 8:31 10/30/20178:33  24.9 23.5 1.14 1.27 0.057 0.027
5C 11/1/2017 13:13  11/1/2017 13:13  11/1/2017 13:16  24.9 24.9 1.14 1.27 0.029 0.042
6C 11/1/201712:52 11/1/2017 12:52 11/1/2017 12:57  23.9 24.5 1.27 1.27 0.016 0.032
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7C 11/1/2017 11:19 11/1/2017 11:19 11/1/2017 11:23 22.3 23.5 1.52 1.40 0.013 0.051
8C 11/1/201711:11 11/1/201711:11 11/1/2017 11:16 20.1 21.9 1.65 1.52 0.013 0.051
10C 11/1/2017 10:55 11/1/2017 10:55 11/1/2017 10:59 14.6 17.1 3.18 2.92 0.008 0.034
11C 11/1/2017 10:30 11/1/2017 10:30 11/1/2017 10:34 11.7 14.2 4.57 3.05 0.006 0.041
12C 11/1/2017 10:43  11/1/2017 10:43 11/1/2017 10:50 9.4 11.3 6.10 4.83 0.003 0.042
13C 11/1/2017 10:37 11/1/2017 10:37 11/1/2017 10:40 8.4 9.0 8.38 6.73 0.007 0.024
14C 11/1/2017 15:16 11/1/2017 15:16 11/1/2017 15:21 9.4 8.0 6.22 5.08 0.015 0.024
15C 11/1/2017 15:24 11/1/2017 15:24 11/1/2017 15:28 11.7 9.0 4.67 4.57 0.016 0.019
16C 11/1/2017 15:08 11/1/2017 15:08 11/1/2017 15:13 14.6 11.3 2.79 3.94 0.056 0.032
17C 11/1/2017 14:57 11/1/2017 14:57 11/1/2017 15:04 17.5 14.2 3.43 3.05 0.026 0.123
18C 11/1/2017 14:44 11/1/2017 14:44 11/1/2017 14:49 20.1 17.1 2.16 3.30 0.012 0.039
4C 11/1/201712:58 11/1/2017 12:58 11/1/2017 13:03 25.3 24.5 1.14 1.27 0.016 0.050
1C 11/1/2017 14:38 11/1/2017 14:38 11/1/2017 14:41 22.3 19.7 2.16 3.05 0.018 0.027
2C 11/1/2017 13:06 11/1/2017 13:06 11/1/2017 13:11 23.9 21.9 1.52 1.91 0.170 0.021
Well Information
Well No.: 1A WellNo.: A

25226 Baldoon Road
2,725 m

25321 St. Clair Road
4,028 m

Municipal Address:
Distance from Turbine Centre:

Municipal Address:
Distance from Turbine Centre:

This data report must be read with "Construction Vibration Monitoring Report, North Kent 1," prepared by Golder Associates Ltd., dated December, 2017.

Monitoring Notes: After installation, selected piles were struck again with the hammer to demonstrate resistance performance and these are noted as
"restrikes". Piles that were spliced that were then driven deeper are indicated "C" for continuation of pile depth after splicing. Total pile driving durations
derived from start and end times noted above includes labour breaks, equipment work, splicing, welding and other standby time. Multiple intervals of
vibration analyses are summarized above where the first instance is consistent with the hardest driving prior to predrilling and the subsequent instances
reflect hard driving at the depths of the pile once the pile was spliced and driving restarted. Multiple instances of splicing and driving were required for
some piles to penetrate the glacial till and reach the top of rock. Vibration monitoring systems at turbine site switched as follows: BE18695 replaced with
BE9555 October 23 through November 1; BE9769 replaced with BE9769 on October 23.

Well 1A located 65 m from Baldoon Road and Well A located 35 m from St. Clair Road. Vibration velocities noted above for both wells reflect peak values
induced by transient sources other than pile driving. Data at both wells dominated by influence of locally heavy traffic on both roads and on St. Clair Road
in particular. Tractor-trailer transport trucks typically passed Well A every 1 to 3 minutes corresponding to peak vibration velocities.

Footnotes: a) start and end of pile driving are start and stop times for active hammering; b) values shown are peak values regardless of direction; c) well
casing vibrations associated with multiple sources, see report text; d) values shown are based on fast Fourier transform analyses of consecutive 1 second
intervals for a total period of 10 minutes during pile driving on till/rock (600 seconds) and represent the largest of the 1 second interval peak velocity
values during these periods regardless of measurement direction; e) see monitoring notes above.
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