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1.0 INTRODUCTION

MTE Consultants Inc. (MTE) was retained by Harold Sutherland Construction Ltd.
(HSCL) to complete an annual monitoring report to comply with the Adaptive
Management Plan (AMP) dated April 10, 2015 and the approved Aggregate Resources
Act (ARA) Site Plans dated December 11, 2014 for the Keppel Quarry (ARA License
Number 609501). The approved ARA Site Plans are found in Appendix A. The AMP,
including monitor locations, triggers, and actions are summarized on page 5 of the Site
Plans.

The Keppel Quarry also operates under: Permit to Take Water (PTTW, Number 4028-
8RCKTY); Environmental Compliance Approval (ECA, Number 3515-8M4PWM); and
Niagara Escarpment Development Permit (NEC, Number 6468/G/E/2011-2012/9072).
These permits are found in Appendix B.

As per the AMP, the monitoring program is intended to minimize potential impacts on
water resources, ecological features and monitor the effects of blasting to ensure that
proposed mitigation measures are sufficient. There are three components to the
monitoring program:

1. Water Resources Monitoring (including Private Well Monitoring);
2. Ecological Monitoring; and
3. Blast Monitoring.

Monitoring data associated with the Water Resources Monitoring Program was
collected by HSCL staff and then forwarded to MTE for review, interpretation, and
reporting. E cological monitoring data was collected and interpreted by AWS
Environmental Consulting Inc. Blast monitoring was completed by Consbec Inc. and
HSCL staff. Consbec Inc. trained HSCL staff to properly install, monitor, record, and
report the blast induced vibrations and overpressure.

The objectives of this report are to:

1. Present the monitoring data collected to track the performance of the Keppel
Quarry and ensure the AMP is effectively monitoring the existing conditions;

2. Evaluate the performance monitoring data for indicators of change to
groundwater resources, the Shouldice Wetland; and the Glen Management Area;
and

3. Provide recommendations for future monitoring and mitigation (if required).

1.1  Site Description

The Keppel Quarry is located on Part Lots 26, 27, and 28, Concession 10, in the
Township of Georgian Bluffs, County of Grey, hereby referred to as the ‘Site’. Figure 1
shows the Site approximately eight kilometres northwest of Owen Sound, ON. Figure 2
shows the licensed area, which is bisected by County Road 17.
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Figure 2 also shows the Water Resources Monitoring Network including monitoring well
locations, private residential water supply wells, the Shouldice Wetland, and the Glen
Management Area. Figure 3 shows the Ecological Monitoring Locations and Figure 4
shows the Blasting Monitoring Locations.

1.2 Extraction Activities

MTE understands that ARA License Number 609501 was issued to HSCL on February
18, 2015 and that extraction activities commenced in the spring of 2015. With the
exception of clearing and stripping in Area 1b, Area 2, and Area 3, extraction activities
(i.e. blasting and extraction of aggregate) have been exclusive to Area 1a. The current
elevation of the quarry floor in Area 1ais approximately 234 masl, which is consistent
with the floor elevation of the existing Keppel Quarry.

Area 1a is an extension of the existing Keppel Quarry and is located east of County
Road 17 (Figure 5). Dewatering from Area 1a was directed to the Sump Pond found in
the southwest corner of the Keppel Quarry and then discharged onto Lot 27 Concession
10 (Figure 5). Due to its small area, connection to the existing Keppel Quarry, and
distance from any environmental receptors, data collected while this area was being
extracted is considered to represent baseline conditions.

The aggregate reserve in the Keppel Quarry (including Area 1a, 1b, 2 and 3) is
approximately 14,110,000 tonnes that will require approximately 29 years to extract,
depending on market conditions. The ARA license permits a m aximum annual
extraction of 600,000 tonnes.

2.0 WATER RESOURCES MONITORING PROGRAM

The Water Resources Monitoring Program is designed to track the performance of the
Keppel Quarry and the potential impacts on water resources. The Water Resources
Monitoring Program including monitor locations and measurement frequencies are
summarized in Table 1. The Water Resources Monitoring Program tracks changes at
each of the following environmental receptors:

e The bedrock groundwater flow system;
e The Shouldice Wetland; and
e The Glen Management Area.

Tables and hydrographs showing seasonal trends in groundwater chemistry (electrical
conductivity and temperature), water levels, and flows are found in Appendix C. This
database will be us ed as a baseline for comparison to data collected following
extraction in subsequent phases (Areas 1b, 2, and 3 — see Figure 5). The following is a
list of the tables and hydrographs found in Appendix C:

e Appendix C-1 — Groundwater Monitor Details;
e Appendix C-2 — Groundwater Levels and Elevations and Hydrographs;
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e Appendix C-3 — Groundwater Vertical Hydraulic Gradients and Hydrographs;
Appendix C-4 — Flow observations — Springs, Sinkhole, and Surface Water
Culverts;

Appendix C-5 — Electrical Conductivity Measurements;

Appendix C-6 — Temperature Measurements;

Appendix C-7 — Private Well Monitoring Data;

Appendix C-8 — Distance Elevation Plots;

Appendix C-9 — Sentry Well and Trigger Values — Hydrographs;

Appendix C-10 — Mitigation Measures; and

Appendix C-11 — Photo Log.

While private water supply wells are related to water resources, the results of the
Private Well Monitoring Program are described separately in Section 3.0.

2.1 The Bedrock Groundwater Flow System

The purpose of monitoring the bedrock groundwater flow system is to observe trends in
groundwater levels over time, confirm the lateral extent of the zone of influence and
avoid potential impacts related to interfering with larger water-bearing fractures (if
present), which may cause issues with local natural functions and/or water management
issues in the quarry. Key indicators used to monitor the bedrock groundwater flow
system include:

Quarry face fractures;

Groundwater levels;

Groundwater vertical hydraulic gradients;
Cone of influence;

Pumping records; and

Precipitation records.

The following describes the results of the Water Resources Monitoring Program using
these key indicators.

Quarry Face Fractures

The AMP requires visual inspections along the active quarry face after each blast for
water bearing fractures. The intent was to ensure that the quarry does not interfere with
potential epikarst pathways that might otherwise deliver water to surface water features
such as springs found in the Shouldice Wetland (i.e. springs s8 and s13 — see
Figure 2).

Visual inspections were made by HSCL staff after each blast in 2015. MTE
understands that no concerns related to water (i.e. high flows) were observed or noted.
To keep a record of the inspections on a go forward basis, HSCL has agreed to keep a
photolog of the working face after each blast so that they can be included in future
reports.
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Groundwater Levels — Observation Wells

The AMP requires the measurement of groundwater levels from on-Site observation
wells on a monthly basis from January to December, inclusive. Their locations are
shown on Figure 2. The current monitoring program includes eighty observation wells
(OW) including:

e OW3, OW4, OW7s, OW7d, OW8s, OW8d, OW9s, OW9d, OW10s, OW10d,
OW11sOW11d*, OW12s, OW12d, OW13s, OW13d, OW14s, OW14d, OW15s,
OW15d, OW16s—OW16d* OW24, OW25s, OW25d, OW26, OW27s, OW27d,
OW28s, OW28d, OW29s, OW29d, OW30s, OW30d, OW31s, OW31d, OW32s,
OW32d, OW33s, OW33d, OW34, OW35, OW36, OW37, OW38, OW39, OW40°,
OW41s, OW41d, OW42s, OW42d, OW43s, OW43d, OW44s, OW44d, OW45,
OW46k, OW46s, Ow4ed, OW47s, OW47d, Ow48, OW49, OW50, OW5T,
OW52, OW5&3, OW58s, OW58d, OW59s, OW59d, OW60s, OW60d, OW62K,
OWe62s, OW62d, OW63s, OW63d, OW64s, OW64d, OW65s, OW65d, OWT71K,
OW71s, OW71d.

Shallow wells (designated by the letter ‘s’) extend five to 10 metres below ground
surface (mBGS), while deep wells (designated by the letter ‘d’) are between 10 and 22
mBGS. Deep wells are screened at an e levation close to the current quarry floor
elevation (234 mAMSL), while shallow screens are placed about half way between the
natural grade and the finished quarry floor elevation.

Three monitors were destroyed in 2015 due to clearing and stripping of Area 1b, Area 2,
and Area 3 (OW11s, OW11d, and OW40). O ther monitoring wells proposed for
construction in 2015 by the AMP (OW67s and OW67d) were not installed due to the
ecological sensitivity of the well location (Hearts-tongue Fern habitat*) (MTE, 2015b).
MTE understands that HSCL plans to replace observations wells OW11s, OW11d in
2016. Observation well OW40 cannot be re-installed because its location has been
replaced by the berm buffering County Road 17 from Area 1b. Observation well OW39
is located in close proximity to the former OW40 and will suffice for measuring
groundwater levels in this area.

Groundwater levels have been monitored in the shallow and deep bedrock using
observation wells since 2004. Groundwater elevations collected in 2015 found in Table
2 and Table 3 provide a summary of the 2015 data compared to the historical data.
Historical water levels dating back to 2004 are presented in Appendix C-2
(Hydrographs C-2.1 though C-2.48 and tabulated in Table C-2.1).

! Destroyed by clearing and stripping activities in 2015

2 Destroyed in 2007 by extraction

® Destroyed by clearing and stripping activities in 2015

4 Heart-Tongue Fern has a “Special Concern” status, which means the species lives in the wild in
Ontario, is not endangered or threatened, but may become threatened or endangered due to a
combination of biological characteristics and identified threats.
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The general year-over-year seasonal groundwater pattern (hereby referred to as
‘baseline seasonal fluctuations’) is comprised of higher water levels in winter and/or
during the spring freshet (snowmelt), decreasing through the summer and early-autumn,
followed by a smaller increase during the mid to late-autumn. As expected, monitors
located close to the quarry showed lower water levels than those further away from the
quarry.

To augment the manual monthly measurements, the AMP required the installation and
maintenance of data loggers in the Sentry Wells including:

e OWS8s, OwW8d, OW9s, OwW9d, OW12s, OW12d, OW13s, OW13d, OW33s,
OW33d, OW45, OW47s, OW47d, OW51, OW67s, OW67d, OW71K, OW71s,
and OW71d.

These wells were identified as ‘Sentry Wells’ because they are located along the
boundary where water level impacts due to the zone of influence of the quarry are not
interpreted to occur (MTE, 2015a). Data loggers were installed in the Sentry Wells on
March 10, 2015. Hydrographs showing measurements from the Sentry wells are found
in Appendix C-2. Water levels measured at the Sentry wells showed seasonal trends
for bedrock. No fluctuations in water levels in the bedrock were related to extraction in
the quarry. The AMP identified trigger values for the Sentry Wells that, if exceeded, will
trigger action by HSCL so that mitigation can occur before any negative effects to the
natural environment can occur. Groundwater levels with respect to the trigger values
are discussed in Section 2.4.

Groundwater levels measured from observation wells OW58s, OW58d, OWA59s,
Oow59d, OW60s, OWe0d, OW71k, OW71s, and OW71d are used to monitor the
Shouldice Wetland while extraction proceeds. Observation well nests OW58 through
OWG6O0 are installed near s8, while observation well nest OW71 is installed into the lobe
of the Shouldice Wetland encompassing spring s13 and the dugout pond. Groundwater
levels from these monitors are presented in Appendix C-2.

Groundwater levels at OW58s, OW58d, OW59s, OW59d, OW60s, OW60d, OW71Kk,
OW71s, and OW71d exhibited baseline seasonal fluctuations indicating that the
movement of groundwater into the wetland was unaffected by extraction in Area 1ain
2015. In addition to using observation wells, the Shouldice Wetland is monitored using
springs, culvert flows, mini-piezometers and a staff gauge. The results of this
monitoring are presented in Section 2.2.

Groundwater levels measured from observation wells OW49 through OW52 are used to
monitor water levels between the Site and the portion of the Glen Management Area
north of Area 1a while extraction proceeds. Groundwater levels from OW49 through
OW52 are presented in Appendix C-2. Groundwater levels from these observations
wells exhibited baseline seasonal fluctuations and were comparable to historical data
indicating that the movement of groundwater between the Site and this portion of the
Glen Management Area was unaffected by extraction in Area 1a in 2015. In addition to
using observation wells, this portion of the Glen Management Area is monitored using
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springs, two water channels (Channel A and B) that feed into Mud Creek, and the weir
at the dam regulated by Ducks Unlimited. The results of this monitoring are presented
in Section 2.3.

Groundwater Vertical Hydraulic Gradients

Condition 4.1 of the AMP requires vertical hydraulic gradients to be calculated using
water level measurements from observation wells installed in the shallow and deep
bedrock flow systems. This calculation was used to evaluate the potential for vertical
movement of groundwater from the shallow to the deep bedrock or vice versa. The
calculated vertical gradients are presented in Table C-3.

The calculations showed that vertical gradients changed near the active face of Area 1a
(less than 400 m) as seen at OW7 (Hydrograph C-2.2, Appendix C-2) and OW30
(Hydrograph C-2.16), but beyond this distance, they remain unaffected as seen at
OW9 and OW10 (Hydrograph C-2.4, Appendix C-2). The vertical gradients indicate
that groundwater resources are not being affected beyond 400 m from Area 1a, which is
consistent with historical data.

Zone of Influence

Condition 4.1 of the AMP requires that the zone of influence for the Keppel Quarry to be
tracked using groundwater flow maps (Figure 6 and Figure 7) and distance-elevation
plots (Appendix C-8).

Groundwater elevations at the observation wells were contoured using water level data
obtained on November 17, 2015. Figure 6 (shallow bedrock groundwater regime)
shows fairly evenly spaced groundwater contours with groundwater moving towards the
west and southwest. There was no cone of influence apparent in the shallow bedrock
groundwater flow system. Even the closest observation well (OW30s) maintained a
water level that was 13 m above the elevation of the existing quarry floor (on average),
which was approximately ~234 mAMSL in Area 1a. This observation well is situated
less than 50 m from the edge of the working face in Area 1a.

Figure 7 shows that the effects of drawdown in the deep bedrock groundwater regime
diminish with distance from the quarry face. The magnitude of drawdown influence is
greatest within the extraction area, and decreases relatively quickly with distance away
from the quarry extraction faces. The zone of influence in the deep bedrock
groundwater flow regime was previously mapped to be approximately 400 m (MTE,
2011a). Even though the size of the extraction area has increased (into Area 1a), the
zone of influence of the quarry on the local groundwater system has not changed.

Figure 8 provides an illustration of the interpreted zone of influence around the quarry
footprint based on the November 2015 data. Bedrock extraction below the water table
resulted in a zone of influence on the local groundwater system that is variable and due
in part to the hydraulic interconnectivity of the fractures within the bedrock mass.
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Figure 8 breaks the zone of influence up into two zones. Zone one has the greatest
amount of drawdown (4-10 m); followed by Zone 2 (0-4 m of drawdown); and then Zone
3 (no impact).

Zone 1 varies in distance as observed at a number of on-site observation wells. Zone 1
presently does not extend beyond 200 m from the working face in Area 1a. The zone of
influence is indistinguishable from normal seasonal climatic trends beyond a distance of
about 100 m at OW49 (north), 200 m at OW14 (west), 120 m at OW7 (south) and 200 m
at OW53 (east). Beyond 400 m there is no impact related to the Keppel Quarry.

Figure 4 of the AMP shows the predicted the zone of influence for the Keppel Quarry
when at its maximum extent (MTE, 2015a). For the sake of convenience, this figure has
been relabeled as Figure 9 and included in this report.

Pumping Records

Pumping records are used to track dewatering volumes at the Keppel Quarry. HSCL
has incorporated a flow meter into the dewatering system to allow for the retrieval of
accurate data.

Condition 4.1 of the AMP requires pumping records to be downloaded on a monthly
basis. HSCL downloaded and compiled the pumping records, which are presented in
Table 6 and summarized in Table 7. The maximum amount pumped in a day for 2015
was 2,156,783 L/day and the total volume pumped in 2015 was 136,183,910 L. The
total volume pumped in 2015 represents less than 20% of the total volume allowed by
the PTTW. The PTTW also specifies an allowable pumping rate of 3,000 L/min, which
was the pumping rate used by HSCL in 2015.

No water issues were encountered while extraction occurred in Area 1a. All dewatering
was done within the specification of the Permit, which supports the finding that the
quarry did not intercept any large water-bearing fractures that may affect groundwater
resources.

Precipitation Data

Condition 4.1 of the AMP requires a w eather station to be installed on-Site so that
precipitation data can be collected. HSCL installed a rain gauge (rain logger + tipping
bucket system) on June 16, 2015. To complete the data set for 2015, precipitation data
was obtained from Wiarton Airport (Environment Canada Weather Station) located
approximately 15.5 km northwest of the Site. Table 8 shows the combined 2015
precipitation dataset (Wiarton Airport [Jan-June] + Keppel Quarry [July-Dec]).

Figure 10 shows the combined 2015 precipitation values for the Site vs. the Climate
Normals (1981 — 2010) as recorded at the Wiarton Airport. Overall, the annual total for
the Site (832 mm) was below the Climate Normal (1,048 mm), with only three months
(January, June and August) having above average precipitation, indicating that 2015
was a ‘dryer’ than average year for precipitation.
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2.2 The Shouldice Wetland

The Shouldice Wetland is a Provincially Significant Wetland (PSW). The wetland has
been identified as an environmental receptor due to its ecological importance and its
unique hydraulic and hydrogeologic characteristics (MTE, 2009). Key indicators used to
monitor the Shouldice Wetland include:

Groundwater recharge;

Groundwater vertical hydraulic gradients using mini-piezometers;
Springs (s8 and s13) and the dugout pond;

Shouldice Wetland culverts; and

Beaver dam and sinkhole.

Groundwater Recharge

Condition 4.2 of AMP requires the measurement of groundwater levels from four test
pits with stand pipes (TP) installed in the overburden within 100 m of the wetland
boundary. These test pits include:

e TP16, TP17, TP18, TP19.

Their locations are shown on Figure 2. These test pits are used to measure
groundwater levels in the glaciofluvial overburden materials found onL ot 25,
Concession 10. Monitoring groundwater levels in this overburden is important because
it has been identified as a potential source of groundwater recharge for the Shouldice
Wetland springs, particularity spring s8 (Cowell, 2009).

Groundwater levels measured from the testpits are shown in Table 9 and historical data
is presented in Appendix C-2. The results showed baseline seasonal trends in water
levels fluctuations indicting that extraction in Area 1a did not affect this recharge zone.

Groundwater Vertical Hydraulic Gradients

Condition 4.2 of the AMP requires the measurement of groundwater levels from four
mini-piezometers (MP) installed in the wetland deposits on a monthly basis from
January to December, inclusive. These mini-piezometers include:

o MP54, MP55, MP56, MP57.

Their locations are shown on Figure 2. These mini-piezometers are used to measure
groundwater levels in the wetland deposits so that the vertical hydraulic gradients can
be calculated to determine the vertical movement of groundwater into the Shouldice
Wetland. Vertical gradients calculated using water levels measured from the mini-
piezometers are shown in Table 11 and historical data is presented in Appendix C-3.
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Neutral gradients were observed at the minipiezometers, indicating that movement of
shallow groundwater in the wetland was primarily horizontal in 2015. This vertical
gradient is consistent with the historical data.

Groundwater vertical hydraulic gradients were also calculated using observation wells
installed in the bedrock underlying the Shouldice Wetland. Groundwater levels
measured from observation wells OW58s/d, OW59s/d, OW60s/d, and OW71k/s/d are
shown in Table 4 and historical data is presented in Appendix C-3. The calculated
values for OW58, OW59, and OW60 showed small positive gradients (0.03 m/m) in
2015, while the calculated values for OW71 showed neutral to slightly downward
gradients (0.00 to 0.05 m/m). These gradients were consistent with historical data at
these locations. This information coupled with the gradients calculated from the mini-
piezometers indicates that the groundwater vertical hydraulic gradients in the Shouldice
Wetland or the bedrock underneath the wetland were not affected by extraction in
Area 1a.

Spring (s8 and s13) and the Dugout Pond

Condition 4.2 of the AMP requires the following parameters to be measured at springs
s8, s13, and the dugout pond using dataloggers on a monthly basis from January to
December, inclusive:

Water levels;

Flows - observed as ‘flowing’; ‘no apparent flow’; or ‘dry’;
Electrical conductivity (EC); and

Water temperature.

Spring s8 is located along the edge of the Shouldice Wetland approximately 850m west
of Area 1a (Figure 2). Spring s13 is located approximately one kilometer southwest of
Area 1a on Lot 26, Concession 9. The Dugout pond is located adjacent to s13
(Figure 2).

Water levels collected in 2015 at spring s8, s13 and the dugout pond are found in Table
12. Historical water levels dating back to 2009 are presented in Appendix C-2
(Hydrographs C-2.46, C-2.47, and C-2.48). Water levels measured in 2015 were
comparable to historical values fluctuating around 240 mAMSL. Water levels at spring
s13 and the dugout pond fluctuated around 243 mASML, which was also consistent with
historical values. Water levels at these locations were not affected by extraction in Area
1a.

Flows collected in 2015 at spring s8, s13 and the dugout pond are found in Table 13.
Historical flows dating back to 2007 are presented in Appendix C-4. Based onthe
2015 flow data collected, the hydroperiod for these springs extended from March
through to June. O bservations made after June showed there was ponded w ater
present but there was no flow observed. Flow at spring s8 was again observed in
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November but no flow was observed at s13 or the dugout pond. This information is
consistent with the historical data, which indicated that the hydroperiod for these
locations ended in the summer of each year.

EC values collected in 2015 at the springs and dugout pond are found in Table 14.
Historical EC values dating back to 2009 are presented in Appendix C-5. EC values
ranged from 452 to 650 at spring s8, 500 to 1054 at spring s13 and 520 to 1172 at the
dugout pond. These values are comparable to historical data collected at these
locations (Appendix C-5).

Water temperature values collected in 2015 at the springs and dugout pond are found in
Table 15. Historical water temperatures dating back to 2009 are presented in
Appendix C-6. Water temperature at spring s8 ranged from 7 to 16 in 2015. Similarly,
water temperatures at spring s13 ranged from 5 to 17 degrees Celsius, while
temperatures in the dugout pond ranged from 5 to 23 degrees Celsius. As expected, the
highest water temperatures were observed in the summer while the coolest water
temperatures were observed in the spring. The range in water temperatures recorded
at springs s8 and s13 is smaller because the water is regulated by groundwater
contributions. The dugout pond will be more susceptible to atmospheric temperatures,
causing the pond temperatures to rise higher in the middle of summer. Water
temperatures measured in 2015 were comparable to historical data collected at these
locations (Appendix C-6).

Shouldice Wetland Culverts

There are several culverts (culverts 4 through 7) that allow water to cross under a
snowmobile trail constructed at the end of Gun Club Road, which runs in a
northwesterly direction through the Shouldice Wetland (Figure 2). Condition 4.2 of the
AMP requires that the following parameters to be measured at these culverts on a
monthly basis from January to December, inclusive:

e Flows - observed as ‘flowing’, ‘no apparent flow’, ‘dry’;
e Electrical conductivity (EC); and
o Water temperature.

Monitoring flows through these culverts aides in understanding the hydroperiod of the
Shouldice Wetland. Due to significant beaver activity at the culvert locations, only
‘flowing’, ‘no apparent flow’, ‘dry’ observations coupled with observations on the extent
of beaver activity can be made at each culvert.

Flows collected in 2015 at the culverts are found in Table 13. Historical flows dating
back to 2007 are presented in Appendix C-4. Based on the 2015 flow data collected,
the hydroperiod for these culverts extended from the spring through to summer (April to
July). Observations made in the summer showed there was ponded water at some of
the culverts but there was no flow observed. Flow was again observed in November
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and December. This information showed agreement with the flow data collected at the
springs (s8 and s 13) and t he dugout pond indicating that the Shouldice Wetland
hydroperiod for these locations ended in the summer of 2015 and resumed in late fall.

EC values collected in 2015 at the culverts are found in Table 14. Historical EC values
dating back to 2009 are presented in Appendix C-5. EC values ranged from 452 to
650 at the culverts. These values are comparable to historical data collected at these
locations (Appendix C-5).

Water temperature values collected in 2015 at the culverts are found in Table 15.
Historical water temperatures dating back to 2009 are presented in Appendix C-6.
Water temperatures at the culverts ranged from 3 to 32 degrees in 2015. As expected,
the highest water temperatures were observed in the summer while to coolest water
temperatures were observed in the winter. Water at the culverts is susceptible to
atmospheric temperatures, causing temperatures to rise in the middle of summer. The
water temperatures measured at the culverts in 2015 were comparable to historical data
collected at these locations.

Beaver Dam and Sinkhole

The Beaver Dam and sinkhole are located approximately 850 m north of the Keppel
Quarry (Figure 2) in the Shouldice Wetland. The beaver dam is an attempt by beavers
to maintain water levels in the north portion of the Shouldice Wetland which would
otherwise be dr ained by the sinkhole at the edge of the wetland. Water from the
Shouldice Wetland drains over the dam where it flows into a small ‘cove’. The south
edge of the cove is formed by a prominent joint in the limestone bedrock and water
sinks into the bedrock all along the south shore. This sinkhole is a discrete karst feature
that is connected to springs s1-s3 in the Glen Management Area. This feature serves to
drain the northeast lobe of the Shouldice Wetland during peak recharge periods.

Condition 4.2 of the AMP requires that the following parameters to be measured at the
beaver dam and sinkhole on a monthly basis from January to December, inclusive:

e Flows - observed as ‘flowing’, ‘no apparent flow’, ‘dry’;
e Electrical conductivity (EC); and
o Water temperature.

Monitoring flow conditions at the beaver dam and sinkhole aides in understanding the
hydroperiod of the Shouldice Wetland at this location. Only ‘flowing’; ‘no apparent flow’;
or ‘dry’ observations can be made at these locations.

Flows collected in 2015 at the beaver dam and sinkhole are found in Table 13.
Historical flows dating back to 2007 are presented in Appendix C-4. Based on the flow
data collected at the beaver dam, water was observed flowing through and into the cove
all year in 2015 (May to December). Flow observations at the sinkhole are made at the
eastern extent of the cove and flows ending after June (Table 13). However, the
bedrock joint extends through the entire cove and water sinks along its entire length
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(Cowell, 2008). As such, the hydroperiod for the sinkhole is tied to flows through the
beaver dam (May to December, 2015), with lesser amounts of water being contributed
after June, 2015.

EC values collected in 2015 at the culverts are found in Table 14. Historical EC values
dating back to 2009 are presented in Appendix C-5. EC values ranged from 344 to
639 at the beaver dam and sinkhole. These values are comparable to historical data
collected at these locations.

Water temperature values collected in 2015 at the beaver dam and sinkhole are found
in Table 15. Historical water temperatures dating back to 2009 are presented in
Appendix C-6. Water temperatures at the beaver dam ranged from 0.7 to 23 degrees
Celsius in 2015. As expected, the highest water temperatures were observed in the
summer while to coolest water temperatures were observed in the spring. Water at the
beaver dam is susceptible to atmospheric temperatures, causing the temperatures to
rise in the middle of summer. The water temperatures measured at the beaver dam
and sinkhole in 2015 were comparable to historical data collected at these locations.

2.2.1 Area 3 Monitoring

With the exception of clearing and stripping for the purpose of constructing the berm, no
extraction activities occurred in Area 3 in 2015. Condition 4.7 of the AMP indicates that
there is a holding provision on Area 3, which can only be lifted if the monitoring and
triggers of the AMP clearly indicate that there will be no significant negative impact to
the Shouldice Wetland as determined by the Ministry of Natural Resources and Forestry
(MNRF) and the Ministry of the Environment and Climate Change (MOECC).

2.2.2 Infiltration Pond Monitoring

The purpose of the infiltration pond is to augment flow to the lobe of the Shouldice
Wetland encompassing spring s13 and the Dugout Pond if the results of the AMP deem
this mitigation measure is required (MTE, 2015a). If required, then the infiltration pond
shall be constructed in the headwater recharge area for spring s13.

Monitoring data collected in 2015 did not trigger the construction of the infiltration pond.
As such, the infiltration pond has yet to be constructed and no monitoring was required
in 2015.

2.3 The Glen Management Area
The north portion of the Glen Management Area located approximately 500 m north of

the Area 1a is monitored as part of the AMP. The key indicators that are used to
monitor this feature include:

¢ Glen Management Area Springs s1-s3;

e Mud Creek;

e Flow over the weir at the dam regulated by Ducks Unlimited; and

e Beaver Dam Sinkhole.
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Glen Management Area Springs s1, s2, s3

The Glen Management Area contains springs (s1-s3) located on the top of the Amabel
Plateau that are derived from infiltrating water at the Beaver Dam Sinkhole. They are
located 550 m north of the existing Keppel Quarry along the Niagara Escarpment
(Figure 2). The current interpretation is that these springs will not be impacted by the
New Keppel Quarry (Cowell, 2009). However, water emanating from these springs is
dependent on water sinking at the Beaver Dam Sinkhole and so natural changes may
occur while the New Keppel Quarry is operating. As a result, springs s1-s3 are included
in the Water Resources Monitoring Program so that natural changes can be noted (if
any) while extraction occurs.

Condition 4.3 of the AMP requires the following parameters to be measured at these
springs a monthly basis from January to December, inclusive:

e Flows - observed as ‘flowing’; ‘no apparent flow’; or ‘dry’;
e Electrical conductivity (EC); and
o Water temperature.

Flows collected in 2015 at theses springs are found in Table 16. Historical flows are
presented in Appendix C-4. Based on the flow data collected, the hydroperiod for
these springs extended from December through to January in 2015. This information is
consistent with the historical data, which indicated that these springs flow all year with
the exception of 2013 when spring s1 and s2 stopped flowing in July and August.

EC values collected in 2015 at the springs are found in Table 17. Historical values are
presented in Appendix C-5. EC values ranged from 419 to 623 at these springs in
2015, which is comparable to historical data collected at these locations. Conductivity
values in this range means there is a mix of groundwater and surface water flowing from
these features (Cowell, 2009).

Water temperature values collected in 2015 at the springs are found in Table 18.
Historical water temperatures dating back to 2009 are presented in Appendix C-6.
Water temperature at spring s1, s2, and s3 ranged from 3 to 14 degrees Celsius in
2015. Due to inputs from groundwater water at these springs do not raise much beyond
15 degrees Celsius. The water temperatures recorded at these springs in 2015 were
comparable to historical data collected at these locations.

Mud Creek

The headwaters for Mud Creek include springs s1-s3. There are two channels that flow
from these springs into Mud Creek:

e Channel A, the main channel, and
e Channel B, a secondary channel that tends to have intermittent flows.
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Condition 4.3 of AMP requires the following parameters to be measured at these
springs a monthly basis from January to December, inclusive:

e Flows — estimated at Channel A using velocity-area measurements;
e Electrical conductivity (EC); and
o \Water temperature.

Flows collected in 2015 at Mud Creek (Channel A and B) are found in Table 16.
Historical flows are presented in Appendix C-4. Based on the 2015 flow data collected,
the hydroperiod for Channel A extended from December through to January, while
Channel B was dry all year, except in April. This information is consistent with historical
data, which saw Channel B dried up regularly after the spring melt, whereas Channel A
flowed almost all year (Appendix C-4).

EC values collected in 2015 at Mud Creek (Channel A and B) are found in Table 17.
Historical values are presented in Appendix C-5. EC values ranged from 414 to 635 at
these channels in 2015, which is comparable to historical data collected at these
locations.

Water temperature values collected in 2015 at Mud Creek (Channel A and B) are found
in Table 18. Historical water temperatures are presented in Appendix C-6. Water
temperature in Channel A ranged from 3 to about 25 degrees Celsius in 2015. Water
temperatures at these locations are regulated by groundwater. The water temperatures
recorded in Mud Creek (Channel A and B) in 2015 were comparable to historical data
collected at these locations.

Beaver Dam Sinkhole

Flow observations made at the beaver dam showed that there was water moving
through the beaver dam into the cove almost all year in 2015 (May to December). This
hydroperiod showed good agreement with the flow observations made at the springs
(s1-s3), which also flowed all year.

EC values at the beaver dam and sinkhole were 508 us/cm and 504 us/cm, on average.
EC values at springs s1-s3 were 541 us/cm. This similarity supports the conclusion that
the sinkhole may extend through the entire cove so that any water flowing through the
beaver dam is contributing to flow at springs s1-s3.

2.4  Trigger Values
As outlined in the AMP there are three categories of trigger values; green, yellow and

red. Each trigger value is accompanied by a set of actions to occur if these values are
exceeded.
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Green Trigger Values

Green trigger values are set at 15 cm above observed seasonal lows (spring, summer,
autumn, and winter) for each of the Sentry Wells and for springs s13 and s8. An
exceedance of a green trigger value indicates no significant negative impacts have
been observed and w ater levels are still within the normal historical range. This will
trigger a ‘Green Action’ as an early response action (i.e. increase monitoring frequency
and investigate).

Yellow Trigger Values

Yellow trigger values are equal to observed seasonal lows for each location. An
exceedance of a yellow trigger value indicates water levels are slightly below seasonal
lows, but no significant negative impacts have been observed. This is used to trigger a
‘Yellow Action’ or a precautionary mitigation measure.

Red Trigger Values

Red trigger values are set at 15 cm below observed seasonal lows. Fifteen centimeters
was selected since this amount of change may result in the extension of the cone of
influence into Zone 3, which could result in a negative impact to the Shouldice Wetland.

An exceedance of a red trigger value is used to trigger ‘Red Actions’ or immediate
responses in the event that the yellow actions fail to correct or reverse the impact.

2.4.1 Trigger Values - Results

Seasonal trigger values for each Sentry Well, s8, s13 and SG1 can be seen in Table
19. These values were established based on data collected from 2004 to 2009. Since
then, new groundwater levels have been measured that show more recent seasonal
trends. As such, the trigger values shown in Table 19 must be revised to reflect the
updated baseline data. As previously mentioned, the groundwater trends observed at
the sentry wells exhibited baseline seasonal fluctuations indicating that groundwater
resources were unaffected by extraction in Area 1ain 2015. Amended trigger values
are proposed in Table 20.

The following is a summary of where groundwater levels have exceeded green, yellow
and red trigger values during the monitoring period from 2009 to 2015, as a result of
seasonal climatic conditions:

e From 2009 to 2015, groundwater levels in OW8s fluctuated between 243 mAMSL
and 245 mAMSL with an av erage groundwater level of 243.88 mAMSL
(Hydrograph C-9.1). Green trigger values were exceeded during the winter,
spring and occasionally during the summer months between 2009 and 2015. Of
note is the groundwater level measured on July 26, 2011 w hich was 0.35 m
below the summer red trigger value (243.06 mAMSL).
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e From 2009 to 2015, groundwater levels in OWS8d fluctuated between 242
mAMSL and 244 mAMSL with an average groundwater level of 243.24 mAMSL
(Hydrograph C-9.2). Green trigger values were occasionally exceeded during
the winter, spring and s ummer months during this period. The spring yellow
trigger value was exceeded once on March 13, 2015 with a measured
groundwater level of 243.31 mAMSL. No observed groundwater levels have
exceeded the red trigger value.

e From 2009 to 2015, groundwater levels in OW9s fluctuated between 242 mAMSL
and 244 mAMSL with an av erage groundwater level of 242.99 mAMSL
(Hydrograph C-9.3). Green trigger values was exceeded several times from
2009 to 2015, but neither the yellow or red trigger values were observed to be
exceeded since monitoring began.

e From 2009 to 2015, groundwater levels in OW9d fluctuated between 242
mAMSL and 244 mAMSL with an average groundwater level of 243.05 mAMSL
(Hydrograph C-9.4). Exceedances of green, yellow and red trigger values were
observed to occur during the winter and spring months between 2009 and 2015.
The majority of groundwater levels in summer and fall tended to be above the
green trigger values.

e From 2009 to 2015, groundwater levels in OW12s and OW12d fluctuated
between 243 mAMSL and 245 mAMSL with average groundwater levels of
243.80 and 243.53 mAMSL respectively (Hydrograph C-9.5 & C-9.6). The green
trigger values were exceeded several times throughout from 2009 to 2015 in both
OW12s and OW12d. Winter yellow trigger values for OW12s and OW12d were
exceeded in 2011. The red trigger values for both OW12s and OW12d have not
been exceeded since monitoring began.

e From 2009 to 2015, groundwater levels in OW13s fluctuate between 243.5
mMmAMSL and 245.5 mAMSL with an average groundwater level of 244.56 mAMSL
(Hydrograph C-9.7). The green trigger value was exceeded several times
throughout from 2009 to 2015. Neither the yellow or red trigger values were
observed to be exceeded since the initiation of the monitoring program.

e From 2009 to 2015, groundwater levels in OW13d fluctuate between 241.5
mAMSL and 243.5 mAMSL with an average groundwater level of 242.31 mAMSL
(Hydrograph C-9.8). Green trigger value were occasionally exceeded during the
winter and s ummer months throughout this period. The winter yellow trigger
value was exceeded twice on F ebruary 9, 2011 and March 13, 2015 with
groundwater levels of 242.44 mAMSL and 242.38 mAMSL respectively.
Exceedances of the red trigger value have not been observed since monitoring of
OW13d began.

e From 2009 to 2015, groundwater levels in OW33s fluctuate between 243 mAMSL
and 246 mAMSL with an av erage groundwater level of 243.86 mAMSL
(Hydrograph C-9.9). Green trigger values were exceeded several times
throughout from 2009 to 2015. The spring yellow trigger value was exceeded
twice in 2012 and once in the spring of 2015. Red trigger values were exceeded
on September 19, 2013 and March 13, 2015 with groundwater levels of 242.09
and 243.38 mAMSL.
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e From 2009 to 2015, groundwater levels in OW33d fluctuate between 238.5
mAMSL and 241.5 mAMSL with an average groundwater level of 239.87 mAMSL
(Hydrograph C-9.10). Green trigger values were occasionally exceeded during
the winter and spring months from 2009 to 2015. Yellow trigger values were
exceeded twice on February 9, 2011 and June 15, 2012 with groundwater levels
of 239.78 mAMSL and 239.23 mAMSL. Exceedance of the winter red trigger
value occurred on March 13, 2015 with a groundwater level of 239.52 mAMSL.

e From 2009 to 2015, groundwater levels in OW45 typically fluctuate between
243.5 mAMSL and 246 mAMSL with an average groundwater level of 244.26
mAMSL (Hydrograph C-9.11). Green trigger values were often exceeded during
the winter and spring throughout this period. Groundwater levels in OW45 have
occasionally exceeded the yellow trigger value. The spring red trigger value was
exceeded twice in 2012. The red trigger value was exceeded once in the fall of
2012 and 2015.

e From 2009 to 2015, groundwater levels in OW47s fluctuate between 243 mAMSL
and 244.5 mAMSL with an av erage groundwater level of 243.53 mAMSL
(Hydrograph C-9.12). Green trigger values were often exceeded during the
winter and s pring from 2009 to 2015. Groundwater levels in OW45 exceeded
yellow trigger values on May 28, 2015 and September 25, 2012 with groundwater
levels of 243.42 and 243.10 mAMSL respectively. Groundwater levels in OW47s
have not been observed to exceed the red trigger value.

e From 2009 to 2015, groundwater levels in OW47d fluctuate between 243
mAMSL and 244.5 mAMSL with an average groundwater level of 243.32 mAMSL
(Hydrograph C-9.13). Green trigger values were exceeded during the winter and
spring from 2009 to 2015. Water levels in OW47d exceeded yellow trigger values
in the winter of 2011, spring of 2012 and the winter and fall of 2015. Groundwater
levels in OW47d exceeded the red trigger value on October 22, 2015 having a
groundwater level of 243.08 mAMSL. Exceedances of the red trigger value in the
summer of 2011 likely represent groundwater recovery as a result of sampling
occurring in the spring of 2011. As such groundwater levels in the summer of
2011 are not considered to be natural baseline levels but rather reflect response
to well testing.

e From 2009 to 2015, groundwater levels in OW51 typically fluctuate between 239
mAMSL and 243 mAMSL with an average groundwater level of 240.35 mAMSL
(Hydrograph C-9.14). Green trigger values were occasionally exceeded during
the winter and spring from 2009 to 2015. Water levels in OWS51 exceeded yellow
trigger values once in the winter of 2011 and once during the spring and fall of
2015. Red trigger values were exceeded three times, twice in the spring of 2012
and once in the winter of 2015.

e From 2009 to 2015, groundwater levels in OW53 typically fluctuate between 242
mAMSL and 246 mAMSL with an average groundwater level of 240.33 mAMSL
(Hydrograph C-9.15). Green trigger values were occasionally exceeded during
the fall and winter from 2009 to 2015. Water levels in OW53 have been observed
to exceed yellow trigger values four times during the monitoring program. Yellow
trigger values were exceeded once in spring 2011, fall 2012, summer 2013 and
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summer 2015. The red trigger value was exceeded on two occasions, March 13,
2015 and October 22 2015 with groundwater levels of 243.8 and 242 mAMSL
respectively.

e Observation wells OW71s, OW71k and OW71d were installed in 2011. Since
five years of monitoring data has been collected at this location, triggers values
for these observation wells are proposed in Table 20. OW71s, OW71k and
OW71d have water levels that fluctuate annually between 242 and 244 mAMSL
and average groundwater elevations of 243.01, 242.82 and 243.04 mAMSL as
presented in Hydrographs C-9.16- C-9.18.

To date extraction has been limited to Area 1a, which started in 2015. As such, any
groundwater levels exceeding green, yellow and red trigger values are a result of
seasonal climatic conditions. In light of many of the Sentry Wells exceeding trigger
values, MTE has proposed new trigger values as outlined in Table 20, which includes
trigger values for OW71k, OW71s and OW71d. As per the AMP, all sentry wells have
been outfitted with data loggers, which will allow for the collection of continuous
groundwater data so that a more detailed trend analysis can be completed in the future.

2.5 Mitigation Measures

Mitigation measures are shown as a s equence of green, yellow and red actions in
Appendix C-11. Since groundwater levels at all the Sentry Wells exhibited seasonal
fluctuations, groundwater resources were unaffected by extraction in Area 1ain 2015.
As such, no mitigation measures were required in 2015.

2.6 Ephemeral Pond

There is an ephemeral pond on Lot 26 Concession 10. The AMP requires that three
years of baseline water levels be measured using a staff gauge in this feature prior to
extraction occurring within Area 1B. Water levels shall be measured during the
amphibian breeding season which extends from April 1 to June 30.

Water levels in this pond were not measured in 2015 because extraction in Area 1a
started after the amphibian breeding season. MTE understands that HSCL installed a
staff gauge in this feature on April 26, 2016 so that water levels could be measured in
2016.

3.0 PRIVATE WELL MONITORING PROGRAM

A Private Well Monitoring Program has been developed to monitor water supplies of
residents within one kilometer of the Keppel Quarry. Private wells are be separated into
two categories:

e Category A wells —includes those wells within or just outside the predicted cone
of influence for the deep bedrock aquifer when the Keppel Quarry is at its full
extent. The predicted zone of influence is shown in Figure 9.

Keppel Quarry — Monitoring Report MTE File No. 33862-100
Part Lots 25, 26, 27, and 28, Concession 10, -18- May 30, 2016
Township of Georgian Bluffs



3.1

Category B wells - includes those wells within 1 km of the Keppel Quarry
license boundaries but outside the predicated cone of influence.

Category A Private Wells

Category A Private Wells include:

Private well no. 7253
Private well no. 3447
Private well no. 3345
Private well no. 5197

the Cramp well);

owned by HSCL - rented by McGregor);
the Ritchie well); and

the Ruthven well).

.~~~ A~

The locations of the private wells are shown on Figure 2 and Figure 9. With the
exception of Private Well no. 3447, baseline data dating back as far as 2006 has been
collected as part of previous studies (WGC, 2003, 2007). Monitoring results for the
Category A Private Wells are shown on Hydrographs C-7.1 to C-7.4 found in
Appendix C-7. The following is a summary of the water level data collected from
Category A Private Wells in 2015 compared to the historical baseline data.

Water levels in Private Well no. 7253 were measured using a data logger.
Occasional manual measurements were also obtained by HSCL staff using an
electric water level tape for calibration purposes. Water levels measured in 2015
were similar to historical values fluctuating around 248 mAMSL on average
(Hydrograph C-7.1). Water levels as low as 245.5 mAMSL were measured in
October duet o the household use of the well. Water levels as high as
249.2mAMSL were measure in the spring. At least 14 m of water column
remained in this well while extraction occurred in Area 1ain 2015. T his
information indicates that the water supply in Private well no. 7253 was not
affected by extraction in Area 1a.

Water levels in Private Well no. 3447 were measured manually using an electric
water level tape on a seasonal basis by HSCL staff. Water levels in 2015
fluctuated around 247.5 mAMSL on average (Hydrograph C-7.2). Water levels
as low as 247 mAMSL were measured in October and water levels as high as
248 mAMSL were measured in the spring. At least 8 m of water column
remained in this well while extraction occurred in Area 1ain 2015. T his
information indicates that the water supply in Private well no. 3447 was not
affected by extraction in Area 1a. MTE understands that the dwelling at Private
Well no. 3447 is owned by HSCL and is occupied by a renter.

Water levels in Private Well no. 3345 were measured manually using an electric
water level tape on a seasonal basis by HSCL staff. Water levels in this well
appeared more stable in 2015 than in previous years and fluctuated around
241 mAMSL, on average (Hydrograph C-7.3). The highest water level observed
in 2015 was about 243 mMAMSL compared to almost 249 mAMSL measured in
the spring of 2011. The lowest water level was about 239 mAMSL measured in
November, 2015 which was compared to historical lows. At least 23 m of water
column remained in this well while extraction occurred in Area 1a in 2015. This
information indicates that the water supply in Private well no. 3345 was not
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affected by extraction in Area 1a. The resident has declined to be a part of the
monitoring program in 2016. A letter received from the resident by HSCL dated
October 6, 2015 is found in Appendix C-7.

e Water levels in Private Well no. 5197 in 2015 were measured using a data
logger. Water levels were similar to historical values fluctuating around 248
mMmAMSL on average (Hydrograph C-7.4). Water levels fluctuated seasonally in
this well with high water levels in the spring (peaking at 251.5 mAMSL) and
progressively lower water levels throughout the summer. The lowest water level
measured was 243 mAMSL in October, 2015. At least 4.75 m of water column
remained in this well while extraction occurred in Area 1a in 2015, which is
similar to previous years. This information indicates that the water supply in
Private well no. 5197 was not affected by extraction in Area 1a.

3.2 Category B Private Wells

HSCL delivered letters to residents living with one kilometer of the Keppel Quarry on
November 7, 2014 inviting them to be part of the Private Well Monitoring Program.
HSCL delivered five letters and four were returned accepting the offer.

HSCL completed an inspection of each of the wells and three were considered suitable
for monitoring, based on access to the well head. Based on the inspection results the
following well were included as Category B Private Wells:

e Private well no. PW1 (the Jenks well);
e Private well no. PW2 (the Thompson well); and
e Private well no. PW3 (the Porter well).

As per the AMP, a baseline water quality sample was obtained from each of the
Category B Private Wells. The analysis included the following parameters:

e hardness, alkalinity, pH, conductivity,
e chloride, nitrite, nitrate; and
e calcium, magnesium, iron, ammonia and sodium.

Water quality samples were submitted to Caduceon Environmental Laboratories and the
certificate of Analysis for each sample is found in Appendix C-7.

The AMP requires that water levels be measured manually from each of the
participating Category B private wells on a seasonal basis (4 times per year). The
results of the monitoring are presented on Hydrograph C-7.5 found in Appendix C-7.
The following is a summary of the results of the monitoring:

3.3  Private Well Trigger values and Mitigation Measures
Condition 7.3 of the AMP requires that yellow trigger values be es tablished for all

Category A and B Private Wells. Yellow trigger values have been calculated for well
7253, and 3345. Condition 7.3 of the AMP indicated that private well no. 3447 was

Keppel Quarry — Monitoring Report MTE File No. 33862-100
Part Lots 25, 26, 27, and 28, Concession 10, -20- May 30, 2016
Township of Georgian Bluffs



expected to be decommissioned and that a yellow trigger value was not required. MTE
understands that this well will not be d ecommissioned because there is aresident
renting the property. As such a yellow trigger value will be required if it is to be included
in the AMP.

To calculate yellow trigger values for the remaining private wells that are part of the
Private Well Monitoring Program, the well head must be surveyed for elevation with
respect to meters above sea-level using total station or GPS survey equipment. In
addition, MTE recommends the collection of three years of water level data before a
trigger value is calculated. Since 2015 represents the first year for data collection from
Category B wells, an addi tional two years is required. M TE understands that the
elevation survey may be completed in 2016.

No yellow trigger values were exceeded at the any of the Category A Private Wells.
Once trigger values have been established for Category B wells, they should be
incorporated into the AMP.

Condition 7.3 of the AMP indicates that a well interference complaint from a private well
owner constitutes a red trigger action. A private well interference complaint response
procedure has been established for all Category A and Category B private wells (MTE,
2015). No complaints were received by HSCL related to extraction in Area 1a in 2015.
As such, no mitigation measures were required in 2015.

Condition 7.1 of the AMP requires the replacement of private well no. 7253 owned by
Mr. Cramp and that a new yellow trigger value is to be established for this new well.
MTE understands that this well must be replaced prior to extraction in Area 2.

4.0 ECOLOGICAL MONITORING PROGRAM

An Ecological Monitoring Program has been developed to evaluate the ecological health
of selected natural features throughout the life cycle of the quarry and ensure that their
ecological function is maintained. As per Condition 5.0 of the AMP, year one reporting
shall be considered “normal” for flora community diversity and be used to establish
trigger threshold levels for comparison to future monitoring results. The results of the
program after year one are presented in areport completed by AWS Environmental
Consulting Services Inc. dated March 2016 found in Appendix D.

The Ecological Monitoring Program is focused on features in the woodlands of the Area
of Natural and Scientific Interest (ANSI), the Shouldice Wetland and the upper Glen
Management Area. Ecological monitoring areas (EMA) are shown on Figure 3.
Monitoring activities were conducted in both terrestrial ecological features (EMA-1 and
EMA-2) and wetland ecological features (EMA-2 through EMA-6) as outlined below:

e EMA-1: Woodland Tree Health, Woodland Regeneration and Woodland Flora
Species Diversity;
e EMA-2: Woodland Breeding Birds;
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e EMA-3: The Glen Area s1 to s3 groundwater discharge feature;

e EMA-4: The Shouldice Wetland at the s8 groundwater discharge feature;

e EMA-5: The Woodland Ephemeral Pond amphibian breeding surface water
feature; and

e EMA-6: The lobe of the Shouldice Wetland encompassing spring s13 and the
Dugout Pond and the upper headwater channel for the East Branch of Park Head
Creek.

The following is a summary of the results of the ecological monitoring.

EMA-1: Woodland Tree Health, Woodland Regeneration and Woodland Flora
Species Diversity:

e Three fixed forest plots have been established in Lot 26 and 27, north of Area 1b
of the Keppel Quarry. (Figure 3). All trees which are >10cm diameter at breast
height (dbh) have been tagged for long-term monitoring. All monitoring aspects of
points | (a - i), Il (a - d) and Ill (a - c) noted within the AMP-Ecological Monitoring
Plan have been completed. Ecological data and site photographs are provided
under Appendix 1 of the AWS report (Appendix D).

EMA-2: Woodland Breeding Birds:

e Eight fixed woodland point counts have been established north of the Area 1b.
The location of each plot was based on the two transect lines as shown on
Figure 3 with four point counts established along each transect line. Point Count
data and site photographs are provided under Appendix 2 of the AWS report
(Appendix D).

EMA-3: The Glen Area sl to s3 Groundwater Discharge Feature:

e Two fixed 1m x 1m vegetation monitoring plots have been established
immediately down gradient of springs s1 and s2 for observations on flora species
diversity. Plot data and site photographs are provided under Appendix 3 of the
AWS report (Appendix D).

EMA-4: The Shouldice Wetland at the s8 groundwater discharge feature:

e Two fixed 1m x 1m vegetation monitoring plots have been established
immediately down gradient of springs s8 and s9 for observations on flora species
diversity. Plot data and site photographs are provided under Appendix 3 of the
AWS report (Appendix D).

e Logging activity in Area 1b and Area 2 prevented the completion of an Anuran
survey in 2015. Anuran survey works for baseline monitoring will be undertaken
in 2016 with the findings provided in a Supplement Ecological Monitoring Report.

Keppel Quarry — Monitoring Report MTE File No. 33862-100
Part Lots 25, 26, 27, and 28, Concession 10, -22- May 30, 2016
Township of Georgian Bluffs



EMA-5: The Woodland Ephemeral Pond amphibian breeding surface water
feature:

e Logging activity in Area 1b and Area 2 prevented the completion of an Anuran
survey and daytime egg mass searches in 2015. A nuran survey works for
baseline monitoring will be undertaken in 2016 with the findings provided in a
Supplement Ecological Monitoring Report.

EMA-6: The lobe of the Shouldice Wetland encompassing spring s13 and the
Dugout Pond and the upper headwater channel for the East Branch of Park Head
Creek:

e Two 1m x 1m vegetation monitoring plots have been established in proximity to
spring s13 and in the outlet channel of the dugout pond for the purpose of flora
species diversity observations (Figure 3). Plot data and site photographs are
provided under Appendix 3 of the AWS report (Appendix D).

e No water was observed flowing within this outflow channel in August, 2015.
Extensive graminoid growth was observed in the channel with muck soils. No fish
or aquatic invertebrates were evident. Plot data and s ite photographs are
provided under Appendix 3 of the AWS report (Appendix D).

e Limited macro-invertebrate diversity sampling was accomplished in the dugout
pond during August 2015 due to excessive organic/muck and extensive
emergent vegetation growth.

e Sampling within the outflow channel was limited by little surface water. Sampling
occurred at S13-D but no invertebrates were captured.

e Since Anuran surveys could not be completed at the other EMAs due to logging
activity, the Anuaran survey at EMA-6 was postponed until 2016 so that this
survey could be done in tandem with the Anuaran survey for EMA-4 and EMA-5.
Findings shall be provided in the supplemental report.

5.0 TREE PRESERVATION PLAN

Condition 6.0 of the AMP requires the implementation of the Tree Preservation Plan
(TPP) for the Keppel Quarry. This plan requires the preservation of trees within the
three zones of the TPP Corridor along County Road 17 and Concession Road 10
(Figure 11). The results of the TPP after year one are presented in Section 4.0 of the
AWS Report (Appendix D). The following is a summary of the results of the TPP.

Zone l
Zone 1 of the TPP Corridor is the front line of existing trees in Area 1A (Figure 11).

This front line of trees is approximately 5 m wide and serves to protect successive trees,
which visually screen Area 1a along County Road 17.
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Trees in this zone were assessed in September 2014. Appendix 4 of the AWS report
(Appendix D) provides the 2014 data summary and i dentifies which trees require
replacement and trees that will require replacement in the future due to poor growing or
health standards. Protocols for replacement will be pr ovided in the Year 1-
Supplemental Monitoring Report.

Zone 2

Zone 2 of the TPP Corridor is a stand of existing trees that shall remain at least 20 m
wide to visually screen Areas 1B, Area 2 and Area 3 along County Road 17. No
monitoring data on the trees in this zone was collected in 2015. MTE understands that
Zone 2 data shall be collected and provided in the Year 2 - Ecological Monitoring Report
(AWS Report — Appendix D).

Zone 3

Zone 3 of the TPP Corridor is a stand of existing trees that shall remain at least 30 m
wide to visually screen Areas 2 and Area 3 along Concession Road 10. No monitoring
data on the trees in this zone was collected in 2015. MTE understands that Zone 3 data
shall be collected and provided in the Year 2 - Ecological Monitoring Report (AWS
Report — Appendix D).

6.0 BLASTING MONITORING PROGRAM

Condition 8.2 of the AMP requires the implementation of the Blasting Monitoring
Program to ensure that blasting operations are carried out in a safe and productive
manner and to ensure no damage to any buildings, structures or residences
surrounding the Keppel Quarry.

Blasts were designed by Consbec Inc. so that the seismic activity (vibrations) and noise
induced by blasting operations remain within the guidelines set by the MOECC. The
Blast design completed by Consbec Inc. and during extraction of Area 1ais found in
Appendix E1. HSCL staff were trained by a Consbec Inc. to properly install, monitor,
record and report the blast induced vibrations and overpressure. As per Condition 8.1
of the AMP, all blasts were monitored for vibration and ov erpressure using digital
seismographs at the following Blasting Receptors (BR):

e BR1 - Ritchie Property; and
e BR2 - Cramp Property.

Although not required by the AMP, the following blasting receptors were also monitored:

e BR3 - McGregor residence; and
e BRA4 - Ruthven residence.
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The location of each blasting receptor is shown on Figure 4. The following is a
summary of the results of the Blasting Monitoring Program.

6.1 Blast Monitoring Results

MTE understands there were six blasts in 2015 while extraction occurred in Area 1a on
the following dates:

May 26, 2015;

June 30, 2015;

August 5, 2015;
September 4, 2015;
September 30, 2015;
November 10 2015; and
December 1, 2015.

Event Reports showing noise and vibration readings measured in 2015 during each
blast are found in Appendix E2 and the results are summarized in Table 22.
Seismograph readings showed that vibrations levels ranged from 1.4 mm/sec (BR4) to
27.2 mm/sec (BR1 or BR2). On average the vibration levels were 5.10 mm/sec.
Overpressure readings ranged from to 95.92 dB (Doug Wilde Residence) to 127.1 dB
(BR2), 120.8 dB on average.

The recommended limit set by the MOECC for vibration and overpressure (noise) are
as follows:

e Vibration - 12.5 mm/sec
e Overpressure (Noise) - 128 dB

There were two vibration exceedances for vibration in 2015. The first exceedance
occurred during the blast on September 30, 2015 at BR1 or BR2 (27.2 mm/sec). The
second exceedance occurred on November 10, 2015 at BR2 (20.1 mm/sec). MTE
understands that instrument error is the cause for these exceedances. All measured
values for overpressure were below the recommended MOECC limit.

There was one complaint received from the public in 2015 related to vibration and
overpressure. This complaint was received from the resident at 302377 Grey
Road 170, approximately 1.5 km from the Keppel Quarry. H SCL investigated the
complaint and a seismograph monitoring station was established at this location on
August 5, 2015. The results of the monitoring showed that the vibration and
overpressure levels were within MOECC limits (3.44 mm/sec for vibration and 95.92 for
overpressure — see Table 22). MTE understands that the results were reported to the
resident and further understands that no further monitoring was required.

In addition to the vibration and overpressure, there was no flyrock generated beyond the
blast area in any of the blasts in 2015.
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To ensure no negative impact related to blasting, Condition 8.3 of the AMP requires
private well no. 3345 (the Ritchie well) and the replacement water supply well on Mr.
Cramp’s property to be sampled annually for the following parameters:

e hardness, alkalinity, pH, conductivity, chloride, nitrite, nitrate, calcium,
magnesium, iron, ammonia and sodium.

Since the resident at Private Well 3345 declined to be part of the program in 2015, a
sample was not obtained. No sample has been collected from the replacement well on
Cramp’s property because the installation of this well is not required until extraction
commences in Area 1b. Water quality samples were collected from the existing Cramp
well (well no. 7253) as part of the monitoring conditions of Niagara Escarpment
Development Permit (Permit Number 6468/G/E/2011-2012/9072). These water quality
results are found in Appendix C-7.

7.0 SITE PLAN AMENDMENTS

Trigger values for the Sentry Wells require revisions. MTE has proposed new trigger
values as outlined in Table 20. As such, a Site Plan amendment may be required.

8.0 CONCLUSIONS
MTE offers the following conclusions:

e The general year-over-year baseline seasonal pattern of the groundwater regime
is comprised of higher water levels in winter and/or during the spring freshet
(snowmelt), decreasing through the summer and early-autumn, followed by a
smaller increase during the mid to late-autumn. As expected, monitors located
close to the quarry showed lower water levels than those further away from the
quarry.

e Water levels measured at the Sentry wells showed baseline seasonal trends for
bedrock. No fluctuations in water levels at the Sentry wells were related to
extraction in Area 1a.

e The movement of groundwater into the Shouldice Wetland was unaffected by
extraction in Area 1a in 2015.

e Groundwater levels measured from observation wells between the Site and the
portion of the Glen Management Area north of Area 1a were consistent with
baseline seasonal fluctuations indicating that the movement of groundwater
between the Site and this portion of the Glen Management Area was unaffected
by extraction in Area 1a in 2015.

e The effects of drawdown in the deep bedrock groundwater regime diminish with
distance from the quarry face.
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e The magnitude of drawdown influence is greatest within the extraction area, and
decreases relatively quickly with distance away from the quarry extraction faces.
Beyond 400 m there is no impact to groundwater resources related to the Keppel
Quarry.

e No water issues were encountered while extraction occurred in Area 1a. All
dewatering was done within the specification of the Permit, which suggests the
quarry did not intercept any large water-bearing fractures that may affect
groundwater resources.

e Precipitation data collected on-Site showed that 2015 was ‘dryer’ than average.

e The groundwater recharge zone within 100 m of the Shouldice Wetland was not
affected by extraction in Area 1a. .

e The groundwater vertical hydraulic gradients in the Shouldice Wetland and/or the
bedrock underneath the wetland were not affected by extraction in Area 1a.

o Water levels, flows and chemistry (EC and temperature) at the springs monitored
in the Shouldice Wetland (s8 and s13) and the dugout pond were not affected by
extraction in Area 1a.

e Based on the flow observations made at the springs and culverts in 2015, the
hydroperiod for the Shouldice Wetland ended in the summer and resumed in late
fall, which is consistent with historical data.

e The hydroperiod for the springs found in the portion of the Glen Management
Area north of Area 1a extended from January through December in 2015, which
matched the hydroperiod for the flow through the beaver dam andinto the
sinkhole (May through December).

¢ No mitigation actions were required in 2015, despite exceeded trigger values at
the Sentry Wells, because all groundwater trends exhibited baseline seasonal
fluctuations.

e There were no well interference complaints received by HSCL in 2015.

e \Water levels measured in private wells owned by residents participating in the
Private Well Monitoring Program (Category A and B) showed normal baseline
seasonal fluctuations or drawdown related to the normal household use of the
well. No water fluctuations were observed related to extraction in Area 1a.

e No flyrock was generated beyond the blast area in any of the blasts in 2015. The
Blasting Monitoring Program showed that there were there were two vibration
exceedances for vibration in 2015 that were related to instrument error. All
measured values for overpressure were below the recommended MOECC limit.

e HSCL received one complaint related to vibration and overpressure in 2015 from
a resident 1.5 km from the Keppel Quarry. HSCL investigated the complaint and
completed additional monitoring. T he results showed that vibration and
overpressure levels were within MOECC limits. N o further monitoring was
required.

Based on the monitoring data provided, MTE concludes that there was no o verall
negative impact of the quarry operation on the groundwater flow system in 2015.
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9.0

RECOMMENDATIONS

MTE offers the following recommendations:

1.

Keep a record of the inspections. HSCL has agreed to keep a photolog of the
working face after each blast so that they can be included in future reports.

2. Replace observations wells OW11s and OW11d in 2016.
3.

Revise seasonal trigger values for each Sentry Well, s8, s13 and SG1 (the
dugout pond) to reflect the updated baseline data.

Measure water levels using the staff gauge installed in the ephemeral pond
during the amphibian breeding season, which extends from April 1 to June 30.
Survey the well head of all Private Wells (Category A and B) for elevation and
location with respect to meters above sea-level using total station or GPS survey
equipment so that trigger values can be established.

Collect at least three years of water level data from all Category B Private Wells
before a yellow trigger value is calculated.

Retain a qualified person to complete the Anuran survey in EMA-4, EMA-5, EMA-
6 in 2016 so that the baseline monitoring requirements as per Condition 5.0 of
the AMP can be satisfied.

Collect monitoring data on the trees in this Zone 2 and 3 as per the TPP and
provide the results of this monitoring in the Ecological Monitoring Report for
Year 2.

Review the environmental conditions and blast design parameters. Make
reasonable adjustments for subsequent blasts. Report the findings and remedial
measures to be taken for subsequent blasts to complainants and affected
residents.

10.A Site Plan amendment may be required to revise the trigger values for the

Sentry Wells as the quarry operation progresses.
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10.0 LIMITATIONS

Services provided by MTE Consultants Inc. (MTE) were conducted in a manner
consistent with the level of care and skill ordinarily exercised by members of the
Environmental Engineering & Consulting profession. No other warranty or
representation, expressed or implied, as to the accuracy of the information, conclusions
or recommendations is included or intended in this report.

This report was completed for the sole use of MTE and their client. It was completed in
accordance with the scope of work identified in the introduction of the text. As such, this
report may not deal with all issues potentially applicable to the Site and may omit
issues, which are, or may be, of interest to the reader. MTE makes no representation
that the present report has dealt with any and all of the important features, including any
or all important environmental features, except as provided in the Introduction. All
findings and conclusions presented in this report are based on Site conditions, as they
existed during the time period of the investigation. This report is not intended to be
exhaustive in scope or to imply a risk-free facility.

Any use which a third party makes of this report, or any reliance on, or decisions to be
made based upon it, are the responsibility of such third parties. MTE accepts no
responsibility for liabilities incurred by or damages, if any, suffered by any third party as
a result of decisions made or actions taken, based upon this report. Others with interest
in the site should undertake their own investigations and studies to determine how or if
the condition affects them or their plans.

It should be recognized that the passage of time may affect the views, conclusions and
recommendations (if any) provided in this report because environmental conditions of a
property can change. Should additional information become available, MTE
recommends that it be brought to our attention in order that we may re-assess the
contents of this report.

We trust this meets your current requirements. If you have any questions or comments,
please do not hesitate to contact the undersigned directly at (519) 743-6500.

Respectfully submitted, N .t @

MTE CONSULTANTS INC.

w z

o

@ PETERA.GRAY J

o PRACTISNGMEMBER &

. 0335
N ar ©

Jay Flanagan, B.E.S Peter A. , P.Geo,,
Project Manager VP., Sen r Hydrogeologist
JBF:scp
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11.0 GLOSSARY OF TERMS

Bedrock (epikarst) - The epikarst is a zone of bedrock openings enhanced by solution
weathering that directs flow to local surface features located on the top of the Amabel
Plateau. Epikarst found in the Study Area is typically three to five metres deep and is
highly efficient at redirecting recharge water (i.e. snow melt water and/or precipitation)
infiltration laterally to natural features, such as the Shouldice Wetland. The epikarst
component has been described in detail by Daryl W. Cowell & Associates Inc. (Cowell,
2009).

Bedrock (shallow) - Groundwater in the shallow bedrock has shown a del ayed
response to the presence of the existing Keppel Quarry. Current evaluations showed
that shallow groundwater remained unaffected until the existing Keppel Quarry face was
within approximately 40 m of an observation well (MTE, 2010). The reduced effect in
the shallow bedrock may be, in part, due to recharge received through the epikarst
system.

Bedrock (deep) - Current interpretations (MTE, 2009) have shown that the extreme
outer edge of the cone of influence for the deep bedrock groundwater was observed up
to approximately 400 m away from the face of the existing Keppel Quarry (MTE, 2009
and WGC, 2009). The hydraulic properties (Hydraulic Conductivity and Transmissivity)
of the bedrock at the Keppel Quarry are similar to those surrounding the existing Keppel
Quarry, and so it is predicted that the Keppel Quarry will exert a similar drawdown on
the surrounding deep bedrock groundwater flow system.

Biologist/Ecologist — A scientist who studies living organisms and their relationship to
their environment.

Blast Induced Peak Particle Velocity — The rate of change of the velocity amplitude
usually measured in mm/sec or in/sec. This is the excitation of the particles in the
ground resulting from vibratory motion induced by the blasting operations.

Blast Induced Overpressure — A compression wave in air caused by:
a) The direct action of the unconfined explosive; or
b) The direct action of the confining material subjected to explosive loading.

Co-dominant Tree — a tree that extends its crown into the canopy and receives direct
sunlight from above but limited sunlight from the sides. One or more sides of a co-
dominant tree are crowded by the crowns of dominant trees.

Cone of Influence — a pumping cone or cone of depression formed in an aq uifer
around a p umping well as the water level declines. I n the case of aquarry, the
excavation acts similar to alarge well in that surrounding water levels decline in
proximity to the quarry resulting in a depressed groundwater surface.

Coniferous Tree — any tree that produces seeds in cones.
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Crown — the uppermost branches and foliage of a tree.

Cumulative Caliper — calculated by adding the DBH of several smaller trees planted to
replace a Preservation Tree.

Deciduous Tree — shedding or losing leaves annually; the opposite of evergreen. Trees
such as maple, ash, cherry, and larch are deciduous.

Diameter at Breast Height (DBH) — is a standard method of expressing the diameter of
the trunk of a standing tree, usually taken at 4 1/2 feet above the ground.

Crown Class — see: Co-dominant Tree, Dominant Tree, Intermediate Tree, and
Suppressed Tree.

Dominant Trees — trees that extend above surrounding individuals and capture sunlight
from above and around the crown.

Emerald Ash Borer —is a green beetle native to Asia and Eastern Russia. Outside its
native region, the emerald ash borer (also referred to as EAB) is an invasive species,
and emerald ash borer infestation is highly destructive to ash trees in its introduced
range. T he emerald ash borer was first discovered in America in June 2002 in
Michigan. It is believed to have been brought to America unintentionally in ash wood
which was used to stabilize crates during shipping.

Environmental Receptor — a groundwater or surface water feature where the quarry
influence may have an effect.

Groundwater Sink — a depression in the water table that causes water to be drawn
from surrounding groundwater resources.

Hydraulic Conductivity — the rate of flow of water through a porous medium such as
bedrock fractures or bedding planes.

Hydraulic Gradient — is the change in static head per unit of distance in a given
direction.

Hydrogeologist - a professional geoscientist or alicensed professional engineer
specializing in hydrogeology.

Hydroperiod — the flow period over which surface water features such as a springs or
water courses receives inputs from groundwater and/or overland runoff from
surrounding lands.

Infiltration Gallery — a pond or nest of wells drilled into the bedrock that allows water
back into the bedrock groundwater flow system.
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Intermediate Crown Class — trees with crowns that extend into the canopy with
dominant and codominate trees. These trees receive little direct sunlight from above
and none from the sides. Crowns generally are small and crowded on all sides.

Karst Flow — the movement of groundwater through preferentially-enhanced fracture
zones within the overall bedrock mass. Typically flow rates (as expressed by the
hydraulic conductivity) are significantly greater than within non-karst areas of the
bedrock aquifer.

Key Indicator — a feature or thing that is used to help evaluate the performance of the
quarry with respect to the natural environment.

Live Crown — is the top part of a tree, the part that has green leaves (as opposed to the
bare trunk, bare branches, and dead leaves). The ratio of the size of a tree's live crown
to its total height is used in estimating its health and its level of competition with
neighboring trees.

Long-Term Monitoring Program — a sequence of regular field activities carried out on
a monthly basis to collect data on groundwater and surface water to ensure that there
are no significant negative impacts to natural features while the quarries proceeds.

‘Natural’ Spring Flow — water coming from a spring without being artificially
augmented. T he spring must be flowing in its natural state or in a manner that is
comparable to pre-quarry conditions.

Performance Monitoring — an evaluation of the extent of the quarry influence on the
surrounding environment. da ta collected through the groundwater/surface water
monitoring program will be c ompared to baseline conditions (data collected before
extraction started).

Pathway — a karst conduit, fracture or bedding plane of bedrock that potentially
connects a receptor to the quarry.

Preservation Tree — a tree found in the TPP Corridor that has a minimum DBH of 15
cm or a minimum crown height of 5 m.

Qualified Person (for the Water Resources Monitoring Program) — an independent
Hydrogeologist.

Qualified Person (for the Ecological Monitoring Program) — an independent biologist or
person specializing in ecology.

Qualified Person (for the Blasting Monitoring Program) — a blasting specialist.

Qualified Person (for the Tree Preservation Plan) — an Ecologist, Landscape Architect,
arborist, or forester.
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Replacement Tree — A tree(s) found in the TPP Corridor (planted or natural) counted
as a replacement for a lost Preservation Tree. The Replacement Tree(s) shall have a
minimum DBH of 15 cm or a cumulative caliper DBH of at least 15 cm.

Recovery — water level(s) in an observation well(s) that are equal to or higher than
green trigger values for at least three monitoring events space one week apart.

Suppressed Tree — a tree condition characterized by low growth rate and low vigor as
a result of competition with overtopping trees.

Transmissivity — the rate at which water is transmitted through a unit width of the
aquifer under a unit hydraulic gradient.

Water Table — is the water surface in an unconfined aquifer at which the pressure is
atmospheric. It is defined by the levels at which water stands in wells that penetrate the
aquifer. In wells penetrating the aquifer to greater depths, the water level will stand
above or below the water table if an upward or downward component of groundwater
flow exists. It should be noted that the technical standards defined in the Aggregate
Resource Act for reporting Hydrogeological Information define the water table as the
static level or surface that the water rises to within any aquifer (confined or unconfined
aquifer), which is also referred to as the potentiometric level, and the upper surface as
the potentiometric surface.

Water-bearing Fracture — high or turbulent flows from a fracture or bedding plane.
Turbulent flow from a water-bearing fracture may be an indication that water is being
intercepted from surface water features such as springs. Signs of groundwater inputs in
the form of minor leakage and wetted surfaces are not considered turbulent flow.

Well Interference — an unacceptable reduction in groundwater quantity and/or
degradation in water quality to a private well caused by dewatering the quarry.
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Figure 10: Precipitation (mm) - Keppel Quarry (2015) vs. Climate Normals (1981 - 2010)
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Table 1: Water Monitoring Program

Number of Events

Item Station Type of Monitoring
Jan | Feb | Mar | Apr | May | Jun | July | Aug | Sept | Oct | Nov | Dec
OW3, OW4, OW7s, OW7d, OW8s, OW8d, OW9s, OW9d, OW10s,
Ow10d, OWHs-OWH1d, OW12s, OW12d, OW13s, OW13d,
OW14s, OW14d, OW15s, OW15d, OW16s,-OW16d, OW24, OW25s,
OW25d, OW26, OW27s, OW27d, OW28s, OW28d, OW29s, OW29d,
OW30s, OW30d, OW31s, OW31d, OW32s, OW32d, OW33s, OW33d, Water Level
OW34, OW35, OW36, OW37, OW38, OW39, OW40, OW41s,
OW41d, OW42s, OW42d, OW43s, OW43d, OW44s, OW44d, OW45,
. OW46k, OW46s, OW46d, OW47s, OW47d, OW48, OW49, OW50,
Groundwater Monitors OW51, OW52, OW53, OW58s, OW58d, OW59s, OW59d, OW60s, 1 1 1 1 1 1 1 1 1 1 1 1
Oowe0d, OW62k, OW62s, OW62d, OW63s, OW63d, OW64s, OW64d,
OWe65s, OW65d, OW71k, OW71s, OW71d
OW8s, OW8d, OW9s, OW9d, OW12s, OW12d, OW13s, OW13d,
OW33s, OW33d, OW45, OW47s, OW47d, OW51, OW6E7Zs-OW6E7d, Logger Download
OW71k, OW71s, OW71d
TP16, TP17, TP18, TP19, MP54, MP55, MP56, MP57 Water Level
3345(Ritchie), 7253 (Cramp),
Category A 5197 (S.Ruthven), 3447 (HSC — rental house) Water Level
, 1 1 1 1 1 1 1 1 1 1 1 1
Private Wells
7253 (Cramp), 5197 (S. Ruthven) Logger Download
Thompson (283249 Indian Acres Rd),
Category B i ;
Private Wells Porter 283253 Indian Acres Rd), Water Level 1 1 1 1
Jenks (283242 Indian Acres Rd)
Shouldice Wetland Culvert 4, Culvert 5, Culvert 5a, Culvert 6, Culvert 6a, Culvert 7 Flow, EC, temp I T T T R N T A T T RN N T B T A
Surface Water Stations
_ SG1 (plate), SG1 (pvc) Water Level, Flow, EC, temp | 1 1 4 1 4 | 4 | 4 | 1 | 1 | 1 11|
Shouldice Wetland Logger Download
Dugout Pond
Outflow Flow, EC, temp 1 1 1 1 1 1 1 1 1 1 1 1
, s8, s9, s13 Water Level, Flow, EC, temp 1 1 1 1 1 1 1 1 1 1 1 1
Shouldice Wetland
Springs
s8, s13 Logger Download 1 1 1 1 1 1 1 1 1 1 1 1
Shouldice Wetland — At dam,
Beaver Dam Sinkhole At sinkhole Flow, EC, temp 1 1 1 1 1 1 1 1 1 1 1 1
Keppel Quarry 33862-1000
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Table 1: Water Monitoring Program (Continued)

Number of Events

Item Station Type of Monitoring Jan | Feb | Mar | Apr | May | Jun | July | Aug | Sept | Oct | Nov | Dec
Nlagarg Escarpment Spring s1, s2, s3, s4(a, b, c), s5 Flow, EC, temp 1 1 1 1 1 1 1 1 1 1 1 1
prings
Niagara Escarpment .
Ducks Unlimited Dam Outflow weir Flow, EC, temp 1 1 1 1 1 1 1 1 1 1 1 1
Niagara Ecs:cr::g:;(ment Mud Channel A, Channel B Flow, EC, temp 1 1 1 1 1 1 1 1 1 1 1 1
Ephemeral Pond SG2 Water Level 4 4 4
Precipitation Precipitation gauge Logger Download 1 1 1 1 1 1 1 1 1 1 1 1
Pumping Records Flow meter Totalizer Readings (if 31 | 28 | 31 | 30 | 31 | 30 | 31 | 31 | 30 | 31 | 30 | 31
pumping)
. . Inspect after each blast
Water Bearing Fractures Active Quarry face (photograph) 1 1 1 1 1 1 1 1 1
Keppel Quarry 33862-1000
2015 AMP Monitoring Report Tables 05/19/16




Table 3: Groundwater Elevation Summary — Observation Wells - Historical vs. 2015

Location Historical Elevations (MAMSL) 2015 Groundwater Elevations (mAMSL)
Minimum | Maximum [ Range Average | Minimum | Maximum | Range Average
OW3 236.28 237.19 0.91 236.49 236.43 237.01 0.58 236.53
OowW4 237.30 247.93 10.63 239.91 237.17 237.99 0.82 237.46
OWT7s 246.18 248.32 213 247.47 246.85 247.88 1.03 247.51
OW7d 241.73 244.41 2.68 243.05 241.94 243.02 1.08 242.54
OWS8s 242.75 245.29 2.54 243.89 243.69 244.31 0.62 243.92
OwWa8d 242.31 244.38 2.07 243.24 242.97 243.63 0.66 243.30
OW9s 242.20 244.07 1.87 242.99 242.71 243.38 0.67 242.97
Oowad 241.99 243.99 2.00 243.05 242.79 243.37 0.58 243.05
OW10s 245.18 247.29 2.11 246.13 245.90 246.40 0.50 246.17
ow10d 245.07 247.03 1.96 245.99 245.56 246.43 0.87 245.92
OW11s 243.43 245.94 2.51 243.69 243.30 243.84 0.54 243.54
Oow11d 243.32 245.37 2.05 244.02 24410 244.60 0.50 244 .42
OW12s 243.30 245.23 1.93 243.80 243.63 244.26 0.63 243.84
ow12d 242.76 244.78 2.02 243.53 243.32 243.95 0.63 243.58
OW13s 243.40 245.39 1.99 244.55 244.35 24517 0.82 244.76
OW13d 241.32 243.46 2.14 242.31 24214 243.13 0.99 242.55
OW14s 244.26 247.29 3.03 246.06 245.37 246.90 1.53 246.19
OW14d 240.87 242.96 2.09 241.88 241.57 242.34 0.77 241.89
OW15s 243.18 245.86 2.68 243.93 243.67 244.37 0.70 243.97
OW15d 242.76 245.99 3.23 243.78 243.50 24417 0.67 243.75
OW16s 242.46 247.79 5.33 246.15 Destroyed
ow1ed 235.10 247.05 11.95 243.01 Destroyed
OowW?24 239.06 240.54 1.48 240.11 239.99 240.42 0.43 240.17
OW25s 239.10 240.41 1.31 239.85 239.73 240.08 0.35 239.88
Ow25d 239.42 240.25 0.83 239.94 239.83 240.13 0.30 239.97
OW26 239.70 242.34 2.64 241.31 240.54 241.99 1.45 241.28
OW27s 239.09 241.78 2.69 240.95 240.41 241.51 1.10 240.94
ow27d 239.24 241.49 2.24 240.85 239.99 241.25 1.26 240.72
OW28s 242.68 245,55 2.87 243.23 242.71 243.99 1.28 243.19
Oow28d 238.21 244.46 6.25 239.95 238.28 241.24 2.96 239.20
OW29s 245.09 246.93 1.84 246.27 245 .45 246.54 1.09 246.01
Oow29d 244,97 24717 2.20 246.21 245.37 246.58 1.21 245,95
OW30s 24555 247.64 2.09 247.08 246.06 247 47 1.41 247.03
ow3od 238.66 240.38 1.72 239.42 238.49 239.62 1.13 239.04
OW31s 24421 247.13 2.92 24517 244 .41 246.03 1.62 244,93
Oow31d 239.95 242.65 2.70 241.22 240.08 242.00 1.92 240.89
OW32s 244.06 246.41 2.35 244.89 24424 245 .46 1.22 244.69
ow32d 239.12 244.61 5.49 240.45 239.39 241.35 1.96 240.09
OW33s 242.09 246.24 4.15 243.91 243.16 244.80 1.64 243.66
OW33d 238.59 241.52 2.93 239.91 239.01 240.99 1.98 239.76
OowW34 233.99 236.28 2.29 234.97 233.97 234.91 0.94 234.56
OW35 234.84 236.22 1.38 235.12 234.79 235.09 0.30 234.91
OW36 235.38 236.56 1.18 235.64 235.39 235.69 0.30 235.46
Oow37 235.73 237.95 2.22 236.37 235.74 236.62 0.88 236.06
OwW38 237.35 239.51 2.16 238.25 237.31 238.49 1.18 237.85
OwW39 241.25 243.20 1.95 242.36 241.06 242.45 1.39 241.87
Oow40 241.58 243.56 1.98 242,98 243.63 243.63 0.00 243.63
OW41s 244 .44 246.31 1.87 245,89 245.80 246.15 0.35 245,96
OW41d 243.66 245.58 1.92 244.94 244.76 245.35 0.59 244.98
OW42s 244,78 248.27 3.49 246.03 245.45 246.32 0.87 245.89
ow42d 243.73 245.28 1.55 244.65 244.04 244.88 0.84 244 .49
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Location Historical Elevations (mAMSL) 2015 Groundwater Elevations (mAMSL)
Minimum | Maximum Range Average | Minimum | Maximum Range Average
OW43s 245.67 247.09 1.42 246.48 245.90 246.72 0.82 246.29
OW43d 244 81 246.52 1.71 245.84 245.24 246.02 0.78 245.63
OW44s 244 .25 246.23 1.98 244.71 244 .37 244 .91 0.54 244 .59
ow44d 244.01 246.39 2.38 24475 244 .20 244.78 0.58 244 .48
Ow45 243.22 246.40 3.19 244.30 243.29 244 .57 1.28 244.07
OW46k 242.99 244 .52 1.53 243.53 243.06 243.80 0.74 243.39
OW46s 242.63 244.58 1.95 243.59 243.09 243.89 0.80 243.44
Oow46d 242.53 244 .38 1.85 243.46 243.03 243.60 0.57 243.29
OW47s 243.00 244 .52 1.52 243.55 243.21 243.61 0.40 243.43
Oow47d 240.56 244 .45 3.89 243.33 243.08 243.62 0.54 243.30
Oow48 242.67 244.39 1.72 243.02 242.72 243.04 0.32 242.84
Ow49 236.86 240.86 4.00 238.32 236.87 239.21 2.34 237.72
OW50 237.06 246.69 9.63 240.75 236.82 24427 7.45 239.27
OW51 238.97 243.13 4.16 240.46 238.94 241.61 2.67 239.84
OW52 239.11 242.70 3.59 240.42 239.12 242.09 2.97 239.98
OW53 241.65 246.39 4.74 24413 242.01 244.72 2.71 243.10
OW58s 239.51 240.08 0.57 239.85 239.73 240.00 0.27 239.84
Ow58d 239.81 240.35 0.54 240.12 239.98 240.34 0.36 240.15
OW59s 239.40 240.18 0.78 239.79 239.63 240.00 0.37 239.77
Ow59d 239.63 240.35 0.72 239.97 239.84 240.11 0.27 239.96
OW60s 239.54 240.17 0.63 239.90 239.73 240.07 0.34 239.87
Oowe0d 239.54 240.13 0.58 239.87 239.75 240.01 0.26 239.86
OW62k 243.55 245.29 1.74 244 .50 243.93 244.73 0.80 244.34
OW62s 243.82 245.36 1.54 244 .41 243.90 244.63 0.73 244.26
Oowe62d 243.80 245.26 1.46 244 .40 243.96 244.66 0.70 244.29
OW63s Installed in November 2014 244 .85 246.07 1.22 245.46
Oowe3d Installed in November 2014 244.29 245.19 0.90 244.75
OWe64s Installed in November 2014 244.21 244 .95 0.74 244.60
owe4d Installed in November 2014 24418 244.90 0.72 244.57
OWe65s Installed in November 2014 246.64 247.58 0.94 247.13
Oowesd Installed in November 2014 244 .95 245.73 0.78 245.40
OW71k 242.45 243.56 1.11 242.88 242.50 243.16 0.66 242.75
OW71s 242.62 243.85 1.23 243.04 242.68 243.26 0.58 242.92
Oow71d 242.65 243.77 1.12 243.08 242.69 243.33 0.64 242.94
Notes:
mAMSL = Metres Above Mean Sea Level
Keppel Quarry MTE File No.: 33862-100
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Table 4: Groundwater Vertical Hydraulic Gradients — Observation Wells - 2015

Location 29-Jan-15 13-Mar-15 27-Apr-15 29-May-15 30-Jun-15 28-Jul-15 27-Aug-15 29-Sep-15 22-Oct-15 17-Nov-15 23-Dec-15 Max Min Avg
ow7 -0.32 -0.33 -0.32 -0.32 -0.33 -0.34 -0.34 -0.34 -0.33 -0.36 -0.34 -0.32 -0.36 -0.33
OoW8 -0.03 -0.04 -0.04 -0.04 -0.04 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.03 -0.05 -0.04
Oow9 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.01
OW10 -0.01 ++ -0.01 -0.02 -0.03 -0.02 -0.05 -0.02 -0.03 -0.01 0.00 0.00 -0.05 -0.02
OW11 0.05 Damaged 0.06 0.09 Destroyed 0.09 0.05 0.06
OW12 -0.02 -0.01 -0.02 -0.03 -0.01 -0.03 -0.03 -0.03 -0.03 -0.03 -0.02 -0.01 -0.03 -0.02
OW13 -0.18 -0.20 -0.17 -0.18 -0.20 -0.20 -0.19 -0.19 -0.18 -0.17 -0.17 -0.17 -0.20 -0.18
OowW14 -0.38 -0.35 -0.39 -0.35 -0.37 -0.33 -0.31 -0.32 -0.31 -0.37 -0.37 -0.31 -0.39 -0.35
OW15 -0.03 -0.02 -0.01 -0.02 -0.02 -0.01 -0.01 -0.01 -0.01 -0.02 -0.02 -0.01 -0.03 -0.02
OW16 Destroyed
OW25 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.01 0.00 0.01
owza7 0.00 0.00 -0.01 0.00 0.00 -0.03 -0.04 -0.04 -0.04 -0.01 -0.02 0.00 -0.04 -0.02
OwW28 -0.66 -0.65 -0.56 -0.67 -0.64 -0.67 -0.65 -0.66 -0.66 -0.35 -0.33 -0.33 -0.67 -0.59
OW29 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 0.01 -0.01 -0.01 -0.01 0.00 0.01 -0.01 -0.01
OW30 -0.63 -0.62 -0.62 -0.63 -0.66 -0.66 -0.64 -0.65 -0.61 -0.66 -0.66 -0.61 -0.66 -0.64
OW31 -0.30 -0.32 -0.28 -0.32 -0.33 -0.33 -0.34 -0.34 -0.34 -0.30 -0.32 -0.28 -0.34 -0.32
OW32 - -0.41 -0.36 - -0.40 -0.41 -0.42 -0.41 -0.42 -0.40 -0.35 -0.35 -0.42 -0.40
OW33 - -0.44 -0.40 -0.45 -0.45 -0.45 -0.46 -0.45 -0.47 -0.41 -0.43 -0.40 -0.47 -0.44
OW41 -0.11 -0.10 -0.11 -0.10 -0.11 -0.12 -0.11 -0.11 -0.11 -0.08 -0.08 -0.08 -0.12 -0.10
Ow42 -0.15 -0.16 -0.16 -0.14 -0.16 -0.14 -0.17 -0.15 -0.16 -0.18 -0.16 -0.14 -0.18 -0.16
OwW43 n/a -0.06 -0.07 -0.06 -0.06 -0.07 -0.06 -0.06 -0.06 -0.06 -0.07 -0.06 -0.07 -0.06
OowW44 -0.03 0.00 0.01 -0.01 0.00 0.00 -0.01 -0.01 -0.02 -0.02 -0.02 0.01 -0.03 -0.01
OW46 -0.01 -0.02 -0.03 -0.01 -0.02 -0.02 -0.01 -0.01 0.00 -0.02 -0.03 0.00 -0.03 -0.01
ow47 -0.01 -0.01 0.00 -0.01 -0.02 -0.02 -0.02 -0.02 -0.01 -0.01 0.00 0.00 -0.02 -0.01
OW58 ++ ++ 0.03 0.03 0.03 0.07 0.03 0.03 0.03 0.03 0.03 0.07 0.03 0.03
OW59 ++ ++ 0.02 0.03 0.03 0.04 0.04 0.04 0.04 0.03 0.02 0.04 0.02 0.03
OWG60 ++ ++ -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 0.00 -0.01 0.00

OWG62 S&K ++ 0.02 0.03 0.02 0.03 0.01 0.01 0.01 0.00 0.02 0.02 0.03 0.00 0.02
OWG62 S&D ++ -0.01 0.01 0.00 0.00 0.00 0.01 0.01 0.01 0.00 0.00 0.01 -0.01 0.00
OW63 -0.09 -0.10 -0.10 -0.09 -0.09 -0.08 -0.07 -0.07 -0.07 -0.10 -0.11 -0.07 -0.11 -0.09
owe4 -0.01 -0.01 -0.01 -0.02 -0.02 0.05 -0.01 -0.01 0.00 -0.02 -0.01 0.05 -0.02 -0.01
OW65 -0.17 -0.17 -0.18 -0.17 -0.19 -0.18 -0.19 -0.19 -0.18 -0.19 -0.20 -0.17 -0.20 -0.18
OW71 S&K -0.05 -0.05 -0.04 -0.07 -0.05 -0.06 -0.07 -0.06 -0.06 -0.03 -0.03 -0.03 -0.07 -0.05
OW71 S&D 0.01 0.00 0.01 0.00 0.00 0.00 -0.01 0.00 0.00 0.01 0.01 0.01 -0.01 0.00
Notes:
++ = frozen
- = not measured
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Table 5: Groundwater Vertical Hydraulic Gradients Summary — Historical vs. 2015 - Observation Wells

Location Historical Gradients (mAMSL) 2015 Groundwater Gradients (mAMSL)
Minimum Maximum Range Average Minimum Maximum Range Average
ow7 -0.35 -0.24 0.11 -0.30 -0.36 -0.32 0.04 -0.33
OowWs -0.10 -0.01 0.10 -0.05 -0.05 -0.03 0.02 -0.04
Oow9 -0.05 0.03 0.08 0.00 0.00 0.01 0.02 0.01
OW10 -0.04 0.02 0.06 -0.01 -0.05 0.00 0.05 -0.02
OowW11 -0.04 0.07 0.11 0.02 0.05 0.09 0.05 0.06
ow12 -0.08 0.01 0.09 -0.02 -0.03 -0.01 0.02 -0.02
OW13 -0.22 -0.07 0.15 -0.19 -0.20 -0.17 0.03 -0.18
OW14 -0.45 -0.26 0.19 -0.34 -0.39 -0.31 0.08 -0.35
OW15 -0.26 0.01 0.28 -0.01 -0.03 -0.01 0.02 -0.02
OW16 -0.67 -0.01 0.67 -0.23 Destroyed
OW25 -0.05 0.09 0.14 0.01 0.00 0.01 0.00 0.01
ow27 -0.05 0.05 0.10 -0.01 -0.04 0.00 0.04 -0.02
ow28 -0.71 -0.01 0.69 -0.48 -0.67 -0.33 0.34 -0.59
OW29 -0.02 0.03 0.05 -0.01 -0.01 0.01 0.02 -0.01
OW30 -0.66 -0.52 0.14 -0.61 -0.66 -0.61 0.06 -0.64
OW31 -0.41 -0.25 0.15 -0.31 -0.34 -0.28 0.06 -0.32
OW32 -0.46 -0.06 0.40 -0.38 -0.42 -0.35 0.07 -0.40
OW33 -0.59 -0.36 0.23 -0.45 -0.47 -0.40 0.07 -0.44
Oow41 -0.12 -0.06 0.06 -0.10 -0.12 -0.08 0.04 -0.10
ow42 -0.36 -0.03 0.33 -0.15 -0.18 -0.14 0.04 -0.16
OW43 -0.13 -0.05 0.09 -0.06 -0.07 -0.06 0.01 -0.06
Oow44 -0.03 0.04 0.08 0.00 -0.03 0.01 0.04 -0.01
OW46 -0.05 0.01 0.06 -0.01 -0.03 0.00 0.02 -0.01
ow47 -0.25 0.04 0.29 -0.02 -0.02 0.00 0.02 -0.01
OW58 0.02 0.04 0.01 0.03 0.03 0.07 0.04 0.03
OW59 0.00 0.05 0.05 0.03 0.02 0.04 0.02 0.03
OwWe60 -0.03 0.00 0.04 0.00 -0.01 0.00 0.01 0.00
OW62 S&K -0.02 0.04 0.06 0.02 0.00 0.03 0.02 0.02
OW62 S&D -0.02 0.02 0.05 0.00 -0.01 0.01 0.02 0.00
OW63 Installed in November 2014 -0.11 -0.07 0.04 -0.09
OWe64 Installed in November 2014 -0.02 0.05 0.07 -0.01
OW65 Installed in November 2014 -0.20 -0.17 0.03 -0.18
OW71 S&K -0.09 0.04 0.14 -0.05 -0.07 -0.03 0.03 -0.05
OW71 S&D -0.01 0.05 0.06 0.00 -0.01 0.01 0.01 0.00
Notes:
mAMSL = Metres Above Mean Sea Level
Keppel Quarry MTE File No.: 33862-100
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Table 6: Pumping Records (L) — 2015

Date January February March April May June July August September October November December Total
1 0 0 0 887,996 0 0 0 0 0 0 0 0
2 0 0 0 1,064,878 0 0 0 0 0 0 1,129,215 1,837,640
3 798,963 0 0 0 0 0 0 0 0 0 1,137,068 0
4 0 0 976,741 0 0 0 0 1,836,100 0 0 1,149,689 1,818,509
5 0 0 708,962 0 110,009 0 0 363,258 0 0 1,128,163 0
6 0 0 0 1,331,607 0 0 0 0 0 0 0 0
7 0 0 0 1,776,101 1,064,833 0 0 0 0 0 0 2,123,928
8 0 0 0 1,775,627 0 1,342,216 1,656,231 0 1,408,959 0 0 0
9 0 0 0 1,775,011 0 0 0 0 2,156,783 0 1,063,332 347,365
10 0 0 0 1,776,099 0 0 0 0 1,720,734 0 0 0
11 0 0 0 0 1,064,899 591,556 0 0 1,433,209 0 334,896 0
12 0 0 0 0 0 0 0 0 0 0 2,154,972 0
13 0 0 0 2,155,706 0 1,734,650 0 0 0 2,098,420 2,152,215 2,151,157
14 0 0 0 2,156,076 0 0 0 0 1,073,812 0 0 2,152,943
15 0 0 709,879 2,156,506 709,716 1,192,026 0 0 0 0 0 0
16 0 0 0 2,155,962 0 1,485,524 0 0 0 0 846,833 0
17 1,065,569 0 708,033 1,242,919 0 1,594,237 1,411,114 0 0 0 0
18 0 0 709,679 0 0 1,578,058 0 0 0 0 936,245 0
19 1,065,569 0 0 0 1,064,990 0 0 0 0 0 1,075,966 0
20 1,064,989 0 0 1,064,909 0 0 1,343,815 0 0 0 0 0
21 0 0 0 1,065,073 1,064,781 0 0 1,922,686 0 999,009 0 0
22 709,916 0 709,966 1,064,662 0 1,602,877 0 1,812,093 1,757,146 0 0 0
23 0 0 0 1,064,961 0 0 0 1,794,658 0 0 1,456,518 0
24 0 0 0 0 0 1,555,603 0 1,859,364 0 0 1,468,081 0
25 0 0 0 0 0 1,509,061 0 0 1,625,612 0 1,413,481 0
26 0 0 1,065,595 0 532,763 0 0 1,025,387 0 512,303 1,272,480 0
27 0 0 0 1,064,902 0 0 0 0 0 806,896 1,896,682 0
28 709,833 0 0 0 0 0 0 1,495,540 0 0 1,861,139 0
29 533,063 0 0 1,065,036 0 1,656,634 0 0 1,256,656 2,001,196 1,851,254 0
30 0 0 1,065,518 0 0 0 1,700,609 0 0 2,151,323 1,500,487 0
31 0 0 0 0 0 0 0
Total 5,947,902 0 6,654,373 26,644,031 5,611,991 15,842,442 6,111,769 12,109,086 12,432,911 8,569,147 25,828,716 10,431,542 136,183,910
Keppel Quarry MTE File No.: 33862-100
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Table 7: Summary of 2015 Pumping Records — Takings vs. Limits

Pumped

Parameter Value
Maximum Amount Taken (L/day) 2,156,783
Maximum Allowed Daily Taking (L/day) 2,160,000
Maximum Number of Hours Pumped per day 12
Maximum Allowed Hours Pumped per day 12
Maximum Rate of Taking (L/min) 3,000
Maximum Allowable Rate of Taking (L/min) 3,000
Actual Number of Days of Taking per Year 102
Maximum Number of Days Allowed per Year 365
Total Pumped (Litres) 136,183,910
Total Allowable (Litres) 788,400,000
Difference between Allowable and Actual 619,800,758

Keppel Quarry
2015 AMP Monitoring Report Tables

MTE File No.: 33862-100
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Table 8: Precipitation Data (mm) - Keppel Quarry - 2015

Date Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Total
1 7.9 1.8 0 0 0 0 0 0 0 0 0 1.4
2 0 6.6 0.2 5.2 0 0 0 33.8 0.2 0 0 1
3 8.4 1.4 7.2 0 0 0 0 2 0.2 8.8 0 0
4 12 9.2 0.4 0 2.4 0 0 0.4 0 2.8 0 0
5 15.3 0.9 0 0 0 0 0 0 1.8 0 7.2 0
6 4 2.4 0 0.6 0 0] 22 0 0 0 2 0
7 2.2 9.1 0.4 0 0 10.4 1 0 21.2 0 3.8 0
8 10 3.2 1.2 2.2 1 2 0 0 15.8 4.6 0 0.2
9 8.2 0.4 0 17.3 1 4 0 0 0 0.2 0.2 1.8
10 5.8 0 0 7.6 14 11.4 0 6.2 0.2 0 2.2 0.2
11 0.6 2.6 0 0 10.2 0.2 0 4 0.2 0 2.8 0
12 2.7 1.6 0 0 1.8 26.4 0 0 0 4.4 24.4 7.4
13 0.6 3.2 0 2.8 0 0 0.2 0.6 0.2 3.4 6.2 8
14 0 6.6 2.4 0 0 15 0 0 0 0.8 0 11
15 2.2 1.2 0 0 19.6 0.2 0 0 0 3.8 0.2 0
16 0 0 5.2 0.4 0 0.6 9.2 0 0 0.8 0 0.6
17 0 1.2 0 0 0 0 7 2.8 6.8 0.8 0.4 0.6
18 11.9 1.2 0 0 0 0 0 0 7.6 0.2 1.4 0
19 0.4 0.6 2.4 0 0 0 22.4 0 2 2 0
20 0 0.2 1.8 11 0 0.4] 10.6 1.2 0.2 0.2 0.8 8.6
21 0 1.8 3.2 1.4 0 5.4 0 0 0.2 2.6 0.4 9
22 1 1.1 0 0.6 0 10.8 0 0 0 0 0.2 0.2
23 1.3 0 0 0 0 0 0 1 0.2 2.2 4 1.4
24 1.9 2.4 0 0 0.4 0 0 7 0 3 7.2 0
25 0.4 0.2 0 14.6 5 0 5.6 0 0 15 0
26 0 0 1.4 0 0.2 0 0 1.8 0 0 10 13.2
27 0 0.4 0.4 0.2 0 0.8 0 0.2 0 11 0.2 0.2
28 0 0 0 0 0 1.4 0 0 3 7.4 0 2.4
29 5.2 6 0 0 0 0 0 0 4.6 0 4.8
30 2.5 1.2 0 4.4 3.6 0 0 0 0 0 0
31 0.6 0 0 0.4 0.2 13.4 0

Total 105.1 59.3 31 51.7 69.6 97.6 30.6 89.2 57.8 77 90.6 72 831.5

Notes:
Precipitation data from January to June, 2015 (inclusive) is taken from the Wiarton Airport weather station. Precipitation data from July to December was recorded on-Site by rain
guage installed in June 2015.

Keppel Quarry MTE File No.: 33862-100
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Table 9: Groundwater Elevations — Testpits and Mini-Piezometers - 2015

ML?(:I;:;?\Q MP54(in) [MP54(out)| MP55(in) |MP55(out)| MP56(in) |MP56(out)| MP57(in) [MP57(out)) TP16 | TP17 TP18 | TP19
29-Jan-15 ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ 23990 ++
13-Mar-15 ++ ++ ++ ++ ++ ++ ++ ++ 240.04 ++ 239.84 ++
27-Apr-15 | 239.96 | 239.96 | 240.05 | 240.05 | 240.03 | 240.03 | 239.95 | 239.95 | 24057 | 240.08 | 239.97 | 239.99
29-May-15 | 239.86 | 239.86 | 239.81 | 239.81 | 239.94 | 239.94 | 239.87 | 239.87 | 239.97 | 239.80 | 239.84 | 239.87
30-Jun-15 | 239.82 | 239.82 | 239.81 | 239.81 | 239.95 | 239.95 | 239.87 | 239.87 | 239.95 | 239.79 | 239.84 | 239.86
28-Jul-15 239.78 = 239.74 = 239.87 | 239.87 | 239.76 | 239.76 | 239.73 | 239.63 | 239.68 | 239.74
27-Aug-15 | 23974 | 23974 | 239.75 | 239.75 | 239.82 | 239.82 | 239.74 | 239.74 | 239.72 | 239.62 | 239.68 | 239.73
29-Sep-15 | 239.78 | 239.78 | 239.77 | 239.77 | 239.82 | 239.82 | 239.77 | 239.77 | 239.75 | 239.64 | 239.70 | 239.75
22.0ct-15 | 239.78 | 239.78 | 239.78 | 239.78 | 239.82 | 239.82 | 239.78 | 239.78 | 239.77 | 239.65 | 239.70 | 239.75
17-Nov-15 | 239.93 | 239.90 | 239.97 | 239.97 | 239.91 | 239.91 | 239.80 | 239.88 | 240.19 | 239.97 | 239.93 | 239.94
23-Dec-15 | 239.99 | 239.95 | 240.08 | 239.95 | 240.03 | 239.99 | 239.95 | 239.95 | 24057 | 240.07 | 240.03 | 240.03
Max 239.09 | 239.96 | 240.08 | 240.05 | 240.03 | 240.03 | 239.95 | 239.95 | 24057 | 240.08 | 240.03 | 240.03
Min 230.74 | 239.74 | 239.74 | 239.75 | 239.82 | 239.82 | 239.74 | 239.74 | 239.72 | 239.62 | 239.68 | 239.73
Avg 230.85 | 239.85 | 239.86 | 239.86 | 239.91 | 239.91 | 239.84 | 239.84 | 240.03 | 239.81 | 239.83 | 239.85
Notes:
e dry
++ = frozen
Keppel Quarry MTE File No.: 33862-100
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Table 10: Groundwater Elevation Summary — Testpits and Mini-Piezometers - Historical vs. 2015

Location Historical Elevations (mAMSL) 2015 Groundwater Elevations (mAMSL)
Minimum Maximum Range Average Minimum Maximum Range Average
MP54(in) 239.52 240.29 0.77 239.83 239.74 239.99 0.25 239.85
MP54(out) 239.49 240.29 0.81 239.84 239.74 239.96 0.22 239.85
MP55(in) 239.52 240.19 0.67 239.85 239.74 240.08 0.34 239.86
MP55(out) 239.54 240.17 0.63 239.84 239.75 240.05 0.30 239.86
MP56(in) 239.60 240.13 0.53 239.88 239.82 240.03 0.21 239.91
MP56(out) 239.62 240.13 0.51 239.88 239.82 240.03 0.21 239.91
MP57(in) 239.62 240.08 0.46 239.85 239.74 239.95 0.21 239.84
MP57(out) 239.64 240.08 0.44 239.85 239.74 239.95 0.21 239.84
TP16 239.21 240.72 1.51 240.09 239.72 240.57 0.85 240.03
TP17 239.24 240.66 1.42 239.89 239.62 240.08 0.46 239.81
TP18 239.18 240.30 1.12 239.81 239.68 240.03 0.35 239.83
TP19 239.24 240.15 0.91 239.83 239.73 240.03 0.30 239.85
Notes:
mAMSL = Metres Above Mean Sea Level
Keppel Quarry MTE File No.: 33862-100
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Table 11: Groundwater Vertical Hydraulic Gradients — Mini-Piezometers - 2015

Location MP54 MP55 MP56 MP57
29-Jan-15 ++ ++ ++ ++
13-Mar-15 ++ ++ ++ ++
27-Apr-15 0.00 0.00 0.00 0.00
29-May-15 0.00 0.00 0.00 0.00
30-Jun-15 0.00 0.00 0.00 0.00
28-Jul-15 * ** 0.00 0.00
27-Aug-15 0.00 0.00 0.00 0.00
29-Sep-15 0.00 0.00 0.00 0.00
22-Oct-15 0.00 0.00 0.00 0.00
17-Nov-15 0.01 0.00 0.00 0.00
23-Dec-15 0.02 0.06 0.02 0.00
Max 0.02 0.06 0.02 0.00
Min 0.00 0.00 0.00 0.00
Avg 0.00 0.01 0.00 0.00
Notes:
= dry
++ = frozen
Keppel Quarry MTE File No.: 33862-100
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Table 12: Water Elevations — Shouldice Wetland - 2015

Monitoring Location SG1 S8 S$13
29-Jan-15 ++ 239.91 243.23
13-Mar-15 243.17 239.88 243.24
27-Apr-15 243.21 239.93 243.27
29-May-15 243.12 239.87 243.17
30-Jun-15 243.16 239.87 243.22
28-Jul-15 242.97 239.74 242.98
27-Aug-15 243.08 239.73 243.14
29-Sep-15 243.01 239.76 243.06
22-Oct-15 242.99 239.76 243.02
17-Nov-15 243.18 239.91 243.27
23-Dec-15 243.40 239.96 243.31
Max 243.40 239.96 243.31
Min 242.97 239.73 242.98
Avg 243.13 239.85 243.17
Notes:
mAMSL = Metres Above Mean Sea Level
++ = frozen

Keppel Quarry
2015 AMP Monitoring Report
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Table 13: Flow Data — Shouldice Wetland - 2015

Dugout Beaver
Date s8 s9 s13 Pond Dam Sinkhole
outflow | Culvert 4| Culvert 5| Culvert 5a| Culvert 6 | Culvert 6a | Culvert 7

29-Jan-15 * * * -++ ++ ++ ++ ++ ++ ++ ++ ++
13-Mar-15] flowing flowing flowing ++ ++ ++ ++ ++ ++ ++ flowing flowing
27-Apr-15] flowing flowing flowing flowing flowing flowing flowing flowing flowing flowing flowing flowing
29-May-15] flowing flowing * * flowing * flowing flowing flowing flowing flowing flowing
29-Jun-15] flowing flowing flowing flowing * * flowing flowing flowing * flowing flowing
28-Jul-15 * o * o o * * * o * flowing *
26-Aug-15 * o * * * * * * * * flowing o
28-Sep-15 * > * * flowing * * * * * flowing **
22-Oct-15 * * - * ** * * * flowing * flowing **
17-Nov-15] flowing flowing - * ** flowing flowing flowing flowing flowing flowing **
23-Dec-15 * - - ¥ * flowing flowing flowing flowing flowing | flowing **
Notes:

* = no flow observed

= dry

++ = frozen

- = not measured

Keppel Quarry MTE File No.: 33862-100
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Table 14: Electrical Conductivity Data — Shouldice Wetland - 2015

Dugout
Date s8 s9 s13 pond | Culvert 4| Culvert 5|Culvert 5a| Culvert 6 | Culvert 6a| Culvert 7 B;::r Sinkhole
(SG1)
29-Jan-15 503 499 609 ++ ++ ++ ++ ++ ++ ++ ++ ++
13-Mar-15 585 565 636 646 ++ ++ ++ ++ ++ ++ 573 568
27-Apr-15 518 518 500 520 523 473 402 391 392 344 440 443
29-May-15 543 542 608 596 563 589 443 438 429 432 499 506
29-Jun-15 576 582 753 774 574 574 413 408 403 382 503 499
28-Jul-15 595 > 687 951 * 571 452 406 * 409 495 **
26-Aug-15 452 > 1016 1172 634 495 437 450 438 427 510 >
28-Sep-15 639 > 1054 1064 589 546 458 454 444 408 550 **
22-Oct-15 650 508 1028 1048 > 618 470 462 460 409 555 **
17-Nov-15 615 604 636 665 > 410 380 362 356 352 508 *
23-Dec-15 582 567 548 566 639 452 404 376 368 364 447 >
Max 650 604 1054 1172 639 573 568
Min 452 499 500 520 344 440 443
Avg_j 569 548 734 800 453 508 504
Notes:
units = yS/cm
values are compensated to 20 degrees Celsius
* = dry
++ = frozen
Keppel Quarry MTE File No.: 33862-100
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Table 15: Temperature Data — Shouldice Wetland — 2015

Dugout
Date s8 s9 s13 Pong | Culvert 4| Culvert 5| Culvert 5a| Culvert 6 [Culvert 6a Culvert 7 B;::r Sinkhole
(SG1)
29-Jan-15 8.10 7.60 5.30 ++ ++ ++ ++ ++ ++ ++ ++ ++
13-Mar-15 6.90 7.30 5.10 4.80 ++ ++ ++ ++ ++ ++ 0.70 0.80
27-Apr-15 6.70 10.10 6.00 6.40 10.40 8.20 8.50 8.70 8.40 8.10 9.90 9.90
29-May-15 7.90 9.30 11.40 12.70 32.40 27.90 23.50 24.70 23.90 24.20 22.70 20.60
29-Jun-15 8.60 9.60 10.30 9.70 15.90 20.10 17.20 17.40 17.60 15.60 17.20 17.00
28-Jul-15 16.30 > 15.70 19.30 > 18.80 19.70 23.10 bl 21.20 21.50 >
26-Aug-15] 14.70 > 12.90 11.40 19.60 19.20 19.50 20.30 19.10 19.60 20.90 >
28-Sep-15]| 15.70 * 16.50 22.50 18.10 17.00 17.90 17.60 17.80 17.90 18.90 **
22-Oct-15 11.20 12.10 11.20 11.20 ** 10.70 11.40 11.30 11.20 10.70 11.80 >
17-Nov-15] 10.50 10.40 10.10 10.40 > 5.70 5.30 5.00 5.00 4.90 8.80 **
23-Dec-15 9.30 9.20 8.40 8.50 3.40 3.50 3.80 2.60 2.60 2.70 3.70 *
Max 16.30 12.10 16.50 22.50 32.40 22.70 20.60
Min 6.70 7.30 5.10 4.80 2.60 0.70 0.80
Avg 10.54 9.45 10.26 11.69 14.38 13.61 12.08
Notes:
values are compensated to 20 degrees Celsius
= dry
++ = frozen
Keppel Quarry MTE File No.: 33862-100
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Table 16: Flow Data — Glenn Management Area - 2015

Date s1 s2 s3 Channel A Channel B D.U. Dam
29-Jan-15 flowing flowing flowing flowing ++ flowing
13-Mar-15 flowing flowing flowing flowing ++ flowing
27-Apr-15 flowing flowing flowing flowing flowing flowing
29-May-15 flowing flowing flowing flowing ** flowing
29-Jun-15 flowing flowing flowing flowing ** flowing
28-Jul-15 flowing flowing flowing flowing ** flowing
26-Aug-15 flowing flowing flowing flowing ** flowing
28-Sep-15 flowing flowing flowing flowing ** flowing
22-Oct-15 flowing flowing flowing flowing ** flowing
17-Nov-15 flowing flowing flowing flowing ** flowing
23-Dec-15 flowing flowing flowing flowing * flowing

Notes:

= dry

++ = frozen

Keppel Quarry MTE File No.: 33862-100
2015 AMP Monitoring Report Tables
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Table 17: Electrical Conductivity Data — Glenn Management Area - 2015

Date s1 s2 s3 Channel A Channel B D.U. Dam
29-Jan-15 579 571 511 589 ++ 595
13-Mar-15 571 578 578 600 ++ 537
27-Apr-15 458 460 465 476 529 481
29-May-15 513 528 525 536 ** 432
29-Jun-15 419 498 491 414 ** 430
28-Jul-15 570 566 576 577 ** 356
26-Aug-15 610 606 605 622 ** 368
28-Sep-15 605 602 604 608 ** 567
22-Oct-15 615 622 623 635 ** 415
17-Nov-15 520 516 510 519 > 537
23-Dec-15 443 445 461 462 ** 454

Max 623 635 529 595

Min 419 414 529 356
Avg 541 549 529 470
Notes:
units = yS/cm
values are compensated to 20 degrees Celsius
D.U. Dam = Ducks Unlimited Dam
= dry
++ = frozen
Keppel Quarry MTE File No.: 33862-100
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Table 18: Temperature Data — Glenn Management Area — 2015

Date s1 s2 s3 Channel A Channel B D.U. Dam
29-Jan-15 4 2.9 2.8 3.3 ++ 2.7
13-Mar-15 3.8 3 2.8 3.6 ++ 3.3
27-Apr-15 7.4 7.6 7.5 7.6 6.3 8.5
29-May-15 11.3 10.7 11.5 24.6 o 13.5
29-Jun-15 11.7 13.8 13.9 12.8 ** 16.4
28-Jul-15 10.7 13.3 13 19.3 > 28.9
26-Aug-15 11 13 12.5 12.3 ** 22
28-Sep-15 11.9 13.1 13.2 15.7 > 16.2
22-Oct-15 11.3 12.3 12.3 11 ** 113
17-Nov-15 10.2 10.2 10.1 10.3 ** 8.1
23-Dec-15 5.2 5.1 5.5 5.8 > 5

Max 13.9 24.6 6.3 113.0

Min 2.8 3.3 6.3 2.7

Avg 9.4 115 6.3 21.6

Notes:

values are compensated to 20 degrees Celsius

D.U. Dam = Ducks Unlimited Dam

**=dfy

++ = frozen

Keppel Quarry

2015 AMP Monitoring Report

Tables
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Table 19 : Current Trigger Values (mMAMSL)

Sentry Observation Wells Green Yellow
Season Spring | Summer| Fall | Winter | Spring [ Summer| Fall | Winter| Spring | Summer| Fall | Winter
OWS8s 243.92| 243.38 | 243.22| 244.04) 243.77 | 243.23 | 243.07 | 243.89] 243.62| 243.08 | 242.92] 243.74
OWa8d 243.34 | 242.60 | 242.46)| 243.61]243.19| 242.45 | 242.31 | 243.46] 243.04 | 242.30 | 242.16 | 243.31
OW9s 242.98 | 242.35 | 242.40| 243.08) 242.83 | 242.20 | 242.25|242.93] 242.68 | 242.05 | 242.10] 242.78
OW9d 243.16 | 242.14 | 242.38| 243.38) 243.01 | 241.99 | 242.23 | 243.23] 242.86 | 241.84 | 242.08 | 243.08
OW12s 243.80 | 243.51 | 243.45| 243.87 ) 243.65| 243.36 | 243.30 | 243.72] 243.50 | 243.21 | 243.15] 243.57
OW12d 243.62 | 243.04 | 242.91| 243.83) 243.47 | 242.89 | 242.76 | 243.68 | 243.32 | 242.74 | 242.61] 243.53
OW13s 244,73 | 243.82 | 243.55| 244.95) 244.58 | 243.67 | 243.40 | 244.80] 244.43 | 243.52 | 243.25| 244.65
OW13d 24214 241.57 | 241.47| 242.63) 241.99 | 241.42 | 241.32 | 242.48| 241.84 | 241.27 | 241.17 | 242.33
OW33s 243.62 | 243.25 | 243.24| 243.77) 243.47 | 243.10 | 243.09 | 243.62| 243.32 | 242.95 | 242.94 | 243.47
OW33d 239.40 | 238.74 | 238.88| 240.07] 239.25| 238.59 | 238.73[239.92] 239.10| 238.44 | 238.58| 239.77
OW45 244.08 | 243.37 | 243.98 | 244.28 ) 243.93 | 243.22 | 243.83 | 244.13] 243.78 | 243.07 | 243.68 | 243.98
OW47s 243.60 | 243.15 | 243.29| 243.62) 243.45| 243.00 | 243.14 [ 243.47] 243.30 | 242.85 | 242.99] 243.32
OW47d 243.51| 242.86 | 243.42| 243.57) 243.36 | 242.71 | 243.27 | 243.42| 243.21| 242.56 | 243.12] 243.27
OW51 239.90( 239.15 | 239.12] 240.23] 239.75| 239.00 | 238.97 [ 240.08] 239.60 | 238.85 | 238.82] 239.93
OW53 241.80| 242.54 | 243.60| 244.53) 241.65| 242.39 | 243.45| 244.38] 241.50 | 242.24 | 243.30| 244.23
s8 239.97 NA 239.78 | 240.04 | 239.82 NA 239.63 [ 239.89] 239.67 NA 239.48 | 244.23
s13 243.01 NA 242.50 | 243.08 | 242.86 NA 242.35| 242.93] 242.71 NA 242.20 | 244.23
(Dugout Pond) SG1 24324 | 243.16 | 243.22|243.21|243.09| 243.01 | 243.07 | 243.06] 242.94 | 242.86 | 242.92| 244.23
Notes:
NA= Not Applicable
Keppel Quarry MTE File No.: 33862-100
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Table 20: Ammended Trigger Values (mAMSL)

Sentry Observation Wells Green Yellow
Season Spring | Summer| Fall Winter | Spring | Summer| Fall Winter | Spring | Summer| Fall Winter
OW8s 243.92 | 242.90 | 243.22 | 243.94 | 243.77 | 242.75 | 243.07 | 243.79 | 243.62 | 242.60 | 242.92 | 243.64
owsd 243.32 | 242.60 | 242.46 | 243.46 | 243.17 | 242.45 | 242.31 | 243.31 | 243.02 | 242.30 | 242.16 | 243.16
OW9s 242.98 | 242.35 | 242.40 | 243.08 | 242.83 | 242.20 | 242.25 | 242.93 | 242.68 | 242.05 | 242.10 | 242.78
owad 24312 | 242.14 | 242.38 | 242.99 | 242.97 | 241.99 | 242.23 | 242.84 | 242.82 | 241.84 | 242.08 | 242.69
OW12s 243.80 | 243.51 | 243.45 | 243.74 | 243.65 | 243.36 | 243.30 | 243.59 | 243.50 | 243.21 | 243.15 | 243.44
Oow12d 243.60 | 243.04 | 242.91 | 243.68 | 243.45 | 242.89 | 242.76 | 243.53 | 243.30 | 242.74 | 242.61 | 243.38
OW13s 244,28 | 243.82 | 243.55 | 243.97 | 244.13 | 243.67 | 243.40 | 243.82 | 243.98 | 243.52 | 243.25 | 243.67
OW13d 24214 | 241.57 | 241.47 | 242.53 | 241.99 | 241.42 | 241.32 | 242.38 | 241.84 | 241.27 | 241.17 | 242.23
OW33s 243.49 | 242.24 | 243.24 | 243.53 | 243.34 | 242.09 | 243.09 | 243.38 | 243.19 | 241.94 | 242.94 | 243.23
OW33d 239.38 | 238.74 | 238.88 | 239.67 | 239.23 | 238.59 | 238.73 | 239.52 | 239.08 | 238.44 | 238.58 | 239.37
OW45 243.85 | 243.37 | 243.44 | 24416 | 243.70 | 243.22 | 243.29 | 244.01 | 243.55 | 243.07 | 243.14 | 243.86
OW47s 243.56 | 243.15 | 243.25 | 243.60 | 243.41 | 243.00 | 243.10 | 243.45 | 243.26 | 242.85 | 242.95 | 243.30
OwW47d 243.41 | 242.86 | 243.23 | 243.48 | 243.26 | 242.71 | 243.08 | 243.33 | 243.11 | 242.56 | 242.93 | 243.18
OW51 239.48 | 239.15 | 239.09 | 239.88 | 239.33 [ 239.00 | 238.94 | 239.73 | 239.18 | 238.85 | 238.79 | 239.58
OW53 241.80 | 242.44 | 242.16 | 243.95 | 241.65 | 242.29 