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POR POR Description POR Location Height (m)
OPOR_04_A | Outdoor Receptor 4461 3 Line 1.5
POR 05 A Two Storey Residential 1646 Perth Road 123 1.5
House
POR 05 B Two Storey Residential 1646 Perth Road 123 4.5
House
OPOR_05_A | Outdoor Receptor for 1646 Perth Road 123 1.5
POR 06 A Two Storey Residential 1579 Perth Road 123 1.5
House
POR 06 B Two Storey Residential 1579 Perth Road 123 4.5
House
OPOR_06_A | Outdoor Receptor 1579 Perth Road 123 4.5

St. Marys Landfill contains three significant sources of noise: on-site traffic, a compactor,
and a loader. All noise sources associated with road traffic travelling to/from St. Marys
Landfill, as well as all traffic in the Study Area were included in the assessment.
Passenger vehicles ** are generally considered to have negligible noise emissions when
travelling at 20 km/h or less. All vehicles are restricted to 20 km/h while on-site so any
noise associate with passenger vehicles were excluded.

There is only one equipment operator at the landfill site. The operator therefore runs
either the loader or the compactor. There are no times when both pieces of equipment
are operated simultaneously. While typically the compactor does not run more than
20 minutes of any one hour, the noise model assumes that the compactor runs for the
entire hour so the noise model is very conservative. Operation of the loader instead of
the compactor would result in less noise.

The worst-case scenario was selected for investigation. Under this scenario, it was
assumed that all relevant on-site noise sources listed above, operate simultaneously and
at their maximum load. It was also assumed that operations would occur at their closest
point on the landfill to these receptors. These choices mean that there are substantial
periods of time when the activity will be substantially less than modelled and/or that
activity will be further from the receptors than modelled so the impacts will be less than

predicted.

Existing Noise

Existing off-property sound levels were determined in the Landfill Noise Impact
Assessment Report provided in Volume lll, Appendix B.

44 Passenger vehicles include cars, mini-vans, SUV’s, and pick-up trucks.













Town of St Marys Future Solid Waste Disposal Needs 119
Amended Environmental Assessment

November 2022

from the landfill toward the quarry. The dewatering may be steepening the gradient,
thereby increasing the flow rate, but not affecting flow direction.

The northeast portion of the landfill property contains a Cement Kiln Dust (CKD)
stockpile from historic SMC operations. Historic aerial photographs show that the
stockpile has been in place for approximately 30 years. The cap and side slopes are
well vegetated, and no erosion has been noted during recent field work in the area. The
current watercourse wraps around the south and west sides of the stockpile. There is a
groundwater mound below the CKD stockpile. Water levels within the stockpile indicate
elevated levels and radial flow outwards from the pile, including westward toward the
watercourse.

Groundwater flow directions, monitoring wells and landfill features are shown on
Figure 6-3.
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6.4.1.3.2 Existing Geology

Overburden

The regional overburden is the result of successive glacial till and inter-till deposits. The
large continental ice sheets alternated between advances (when glacial tills were laid
down) and retreats (when meltwater deposited layers of sorted gravel, sand, silt, and
clay). The inter-till meltwater deposits can be small and isolated or significant and
regional. On the landfill site, they typically provide more permeable soils than the
surrounding till.

The typical stratigraphic sequence (i.e., layers of material) from the surface to the
bedrock are as follows:

Lacustrine: Little of this soil remains on the site. Approximately 3 to 5 m of material may
have been removed across the site while 7 to 10 m of material was removed along the
south edge of the site. Most of the soil logs on site record till at surface.

Fill: At the same general location as the lacustrine soils in the stratigraphic sequence,
soil was noted at ground surface east of the watercourse that may have been
overburden stripped during quarrying or the previous realignment of the watercourse.

Upper and Lower Till: Till was reported at all of the drilling locations on the site. It is of
variable thickness across the site. The till is predominantly silt (36 to 55%) with a clay
content of 21 to 32% and sand content of 10 to 29%. It is this till that primarily forms that
landfill liner.

Inter-Till Meltwater Deposit: Found between the upper and lower till, this local unit
consists of clay, silt, sand and/or gravel. A seam of sand and gravel is below the
existing Phase IlI/lll landfill area. The deposit becomes silt and clay north, east, and
south of this seam. The unit is present but discontinuous across the rest of the landfill
property. This deposit is more permeable than the surrounding till and creates
discontinuous conduits for groundwater movement.

Till — Bedrock Interface: Sand was reported between the oldest till and the bedrock at
one borehole and two monitoring wells that extended to bedrock. It was not reported in
six other boreholes. It is expected to be a very local deposit.

Bedrock: The cross-sections show a general downward slope on the bedrock surface
from east to west with local variations.
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6.4.1.3.3 Leachate Quality

Leachate samples are taken regularly from two manholes on the site:
o MH-1 captures leachate from the original Phase | of the landfill;

e MH-3 captures leachate from the subsequent Phases Il and III.
Table 6-5 shows the range of typical leachate parameters reported from 1991 to 2015.

Table 6-5: Leachate Concentrations 1991 to 2015

Parameter Units MH-1 (Phase I) MH-3 (Phase Il/lll)
Range Current Range Current

Chloride mg/L <40 -760 423 13 - 3,050 1,760
Conductivity pNS/cm 485 - 7,800 3312 1,320 — 15,700 5,923
(field)
BOD mg/L 4.3 -250 51 21 -4,695 232
COD mg/L 23-1,110 131 80 —7,348 692
Ammonia mg/L 0.8 —248 142 32-1,132 414
Nitrate mg/L <0.1-3.84 <2.5 <0.1-1.79 <5
Total mg/L 0.04 -79.4 0.28 0.45-39.9 10.4
Phosphorous
Iron mg/L 0.51-694 46.2 1-290 1.06
Phenols mg/L | <0.001-0.065 | 0.025 <0.001-1.9 0.072

Leachate sampling from both phases of the landfill show large variations and there is
considerable variation during both the active and closed stages. Current concentrations
in both phases are mid-range values, relative to the range of historical samples.

The results show concentrations are higher in Phase II/lll. This is expected as the
Phase Il/lll is active, and the leachate is younger. Sampling of the Phase | perimeter
LCS did not start until 1991, approximately two years before the Phase was completed.
Phase | was only active for 9 years, while Phase Il/lll has been active for 23 years and
has a greater mass of waste.

Chloride was identified during the 1992 investigation as the critical contaminant for
evaluation of groundwater impact. The chloride concentration in Phase | has declined
from the highest recorded concentration of 760 mg/L in 1991 but is still above
background. The current chloride concentration in Phase II/11l (1,760 mg/L) is typical for
landfill leachate and is lower than previous highs of 2,480 to 3,050 mg/L (2003 to 2004).

As expected, ammonia is high, and nitrate is low. Nitrate is expected to increase away
from the reducing environment of the landfill. Iron is also high, particularly in Phase I.
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VOC testing has reported sporadic occurrences of selected parameters since testing
began in 1991 and 1993 (for Phase | and Phase II/lll respectively). The concentration
detected in 2014 and 2015 are contained in Table 6-6.

Table 6-6: 2015 VOC Concentrations

Sewer Use MH3
By-Law | MH1(Phasel) (Phase II/lll)

Chlorobenzene (ug/L) <1.00 <1.00
Chloroethane (ug/L) <2.00 <2.00
Benzene (ug/L) 10 3.5 <2.00
Ethylbenzene (ug/L) 60 <1.00 12
Toluene (ug/L) 20 5.6 11
m,p- Xylenes (ug/L) <2.00 22
o-Xylene (ug/L) <1.00 71
Xylenes (Total) (ug/L) 300 <2.00 29

The results are compared to the Town’s sewer use bylaws, currently By-Law Number 46
of 2014, Schedule E - Limits for Sanitary and Combined Sewer Discharge. All
concentrations are below the sewer use criteria, indicating that there is no concern with
leachate being treated at the Town’s WWTP.

6.4.1.3.4 Groundwater Quality

Annual monitoring at the site, outside of the LCS, is conducted in accordance with the
requirements of the ECA in place at the time of each round of monitoring. Monitoring of
groundwater and surface water on the Site began in 1984. Current monitoring locations
are shown on Figure 6-3. Samples of leachate, groundwater and surface water are
collected in the spring and fall each year and analyzed for general chemistry, metals,
and volatile organic compounds (VOC).

There is little indication of landfill impacts at the site. Downgradient wells in the shallow
overburden (OW4-84 and OW36) show only minor impacts. This is due to the
combination of the low permeable till and the leachate collection systems (LCS). The
LCS has been controlling leachate migration from the landfill footprints since 1993.
Leachate levels in the LCS manholes are checked twice yearly. The levels are
consistently low indicating that the leachate is being effectively drained and there is no
leachate mounding.

OW4-84 (located downgradient of Phase |) has been monitored twice a year since 1984.
There was water in the well at every monitoring event from 1984 to February 1993. The
Phase | LCS was installed in the early 1990s when the Phase was closed. After 1993,
the water levels in OW4-84 declined and the well became intermittently dry. The
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Phase | LCS is capturing leachate from the area upgradient of OW4-84, lowering the
water level below the footprint and downgradient of the footprint. The water level
elevation west of Phase | is higher than the LCS. The chloride concentrations at
OW4-84 from 1984 to 1993 climbed from a background level to a high of 354 mg/L.
After 1993, when the LCS was added to Phase I, the concentration declined and by
2002 was again at background.

OWS36 (located downgradient of Phase II/lll) and overflow from MHB have been added
to the monitoring program in recent years. MHB is a manhole at the north end of a
drainpipe that passes through the meltwater deposits below the LCS in Phase Il/lII.
Chloride is slightly elevated at these monitoring points with concentrations around

20 mg/L at OW36 and 100 mg/L from MHB. The cause of the slightly elevated
concentrations is under investigation. The concentrations are still quite low compared
with the leachate chloride concentration of 1,000 to 3,000 mg/L.

Water quality samples from the watercourse since 1985 (as part of the landfill
monitoring) have not detected an impact from the landfill or the CKD stockpile. The
water quality upstream is typically similar to the water quality downstream.

Cement Kiln Dust (CKD) Stockpile

In 2005, a report on the CKD stockpile was compiled by Golder Associates for SMC.
The report estimated the total volume to be approximately 350,000 to 400,000 m®.
Samples of the material were tested and compared to the 2004 Soil, Groundwater and
Sediment Standards; Table 3: Full Depth Site Conditions in Non-Potable Groundwater,
Industrial/Commercial Use. The results indicated that the material generally did not
exceed the Table 3 standards for petroleum hydrocarbons (TPH), polychlorinated
biphenyls (PCB) or polycyclic aromatic hydrocarbons (PAH). There was one minor
exceedance for cadmium, all other metals were below Table 3 standards.

In June 2019, groundwater samples were collected from three monitoring wells located
in the stockpile. The results were compared to samples taken in 2005 and to the
Province’s Table 2: Full Depth Site Conditions in Potable Groundwater (referred to as
Table 2). Table 6-7 shows the parameters that exceeded the province’s Table 2
standards. Where a parameter exceeds the standards, it is marked with an “X”.
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Table 6-7: Groundwater — Table 2 Potable Water Exceedances

MwW04-01 MW04-03 MWO04-02
Centre SW Corner SE Corner
2005 2019 2005 2019 2019
Chloride X X X X -
Sodium X X X - -
Arsenic X - - - -
Molybdenum X X - X -
Selenium - X - - -
Uranium X - - - -
Vanadium X X - - -
PCB - - - - -
PAH - - - - -

It is noted that these exceedances were expected, given the type of materials present in
the CKD pile. There is no expectation that water below the CKD pile will be used as a
drinking water source or will meet drinking water standards. Two conclusions from the
water quality testing were:

e The water quality is not homogeneous throughout the stockpile. The water quality at
the southeast corner of the stockpile is considerably better than the quality in the
centre.

e The water quality data shows an overall improvement with concentrations of many
parameters lower in 2019 than 2005.

Additional monitoring was conducted in the spring of 2022 with a focus on the CKD pile.
Results indicated a difference in water quality between the groundwater downgradient of
the CKD pile and background groundwater conditions. The concentrations of various
parameters including hardness, conductivity, alkalinity, chloride, sulphate, calcium,
sodium, manganese, and magnesium are higher than background at monitoring wells
downgradient of the CKD pile.

It is inferred that groundwater downgradient of the CKD pile has been mildly impacted by
CKD waste. Continued monitoring is required to assess whether groundwater chemistry
is stable or changes over time. More groundwater quality data is required at these
locations to determine long term trends.

Table 6-8 and Table 6-9 summarize typical groundwater quality measures and more
detailed groundwater chemistry, respectfully, at OW2 (a sampling well away form the
CKD pile) and the new manholes and wells located at the centre of the CKD pile, near its
southwest corner and in the surrounding till and meltwater deposits (sand and silt, and
sand, silt and silty clay conditions. Boxes shaded grey denote exceedances.
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Table 6-8 Groundwater Quality in Wells Associated with the CKD Pile

126

Inorganics PWQO Units MW04-01 | MW04-03 | OW37D-22 | OW37I-22 | OW38S-22
CKD CKD . | Sand &
Centre CSW Till Sand & Silt | Silt /Sily &
orner Clay
pH 6.5-8.5 mg/L 9.84 7.91 7.59 7.62 7.32
Specific Conductivity uS/cm 37800 5110 1740 1590 1900
Alkalinity mg/L CaCO3 5500 648 426 414 643
C-Hardness mg/L CaCO3 172.0 410 1030 893 1020
DOC mg/L 86.3 20.9 2.7 2.4 9.7
Bromide mg/L <2.8 <0.28 2.19 1.83 3.09
Chloride mg/L 3370 356 167 141 244
Fluoride mg/L <1.3 <0.13 <0.05 <0.05 <0.05
Nitrate N mg/L <3.6 <0.36 <0.07 <0.05 <0.07
Nitrite N mg/L <27 <0.27 <0.05 <0.05 <0.05
TKN N mg/L 31.0 3.2 0.31 0.17 0.53
Phosphate mg/L 67.70 <0.65 <0.13 <0.10 <0.13
Sulphate mg/L 11700 1380 476 374 171
Phenols 0.001 mg/L 0.08 0.04 0.036 0.041 0.069
TDS mg/L 39000 4250 1380 1150 1210
Bicarbonate (as CaCO3) 3350 648 426 414 643
Carbonate (as CaCO3) 2150 <5 <5 <5 <5
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Table 6-9 Groundwater Chemistry in Wells Associated with the CKD Pile

127

MwWO04- | OW37D- | OW37l- | OW38S-
ow2 MW04-01 03 22 22 22
Inorganics PWQO | Units Background CKD CKD Till Sand & | Sand &
Centre Sw Silt Silt /Sily
Corner & Clay
Metals
Aluminum 0.075 mg/L - 1.15 0.028 0.052 0.044 0.075
Antimony 0.020 mg/L - <0.002 <0.001 <0.001 <0.001 <0.001
Arsenic 0.1 mg/L - 0.0220 0.0010 0.003 0.004 <0.001
Barium mg/L - 0.0400 0.0470 0.109 0.05 0.067
Beryllium 1.1 mg/L - <0.0010 | <0.0005 | <0.0005 | <0.0005 | <0.0005
Bismuth mg/L - <0.004 <0.002 <0.002 <0.002 <0.002
Boron 0.2 mg/L 0.05 0.02 0.061 0.052 0.036
Cadmium 0.0002 mg/L 0.00370 | 0.00010 | <0.0001 | <0.0001 | <0.0001
Calcium mg/L 69.00 148 221 208 255
Chromium 0.00089 | mg/L 0.0270 <0.002 <0.002 <0.002 <0.002
Cobalt 0.0009 mg/L 0.00250 0.0006 0.0007 0.0013 0.0023
Copper 0.005 mg/L 0.009 <0.001 0.001 <0.001 0.001
Iron 0.3 mg/L 1.860 7.9 0.142 0.783 0.045
Lead 0.025 mg/L 0.312 <0.0005 | <0.0005 | <0.0005 | <0.0005
Magnesium mg/L <5 9.9 116 90.8 94
Manganese mg/L 0.209 0.475 0.109 0.172 0.667
Mercury 0.0002 mg/L <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001
Molybdenum 0.04 mg/L 0.550 0.365 0.006 0.003 <0.002
Nickel 0.025 mg/L 0.054 0.005 0.002 0.002 0.006
Phosphorus mg/L 0.48 <0.02 <0.02 <0.02 <0.02
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MwWO04- | OW37D- | OW37l- | OW38S-
ow2 MW04-01 03 22 22 22
Inorganics PWQO | Units Background CKD CKD Till Sand & Sand &
Centre SW Silt Silt /Sily
Corner & Clay
Potassium mg/L 11400 1160 7.85 5.19 5.83
Selenium 0.1 mg/L 0.037 0.007 <0.001 0.003 0.006
Silicon mg/L 23 3.79 10.6 101 7.88
Silver 0.0001 mg/L <0.0002 0.0002 <0.0001 | <0.0001 0.0002
Sodium mg/L 1280 73 46.5 26.3 48.4
Strontium mg/L 0.1280 0.399 1.79 0.735 0.925
Thallium mg/L 0.0018 <0.0003 | <0.0003 | <0.0003 | <0.0003
Tin mg/L <0.004 <0.002 <0.002 <0.002 <0.002
Titanium mg/L 0.05700 0.007 0.013 0.007 <0.002
Uranium 0.005 mg/L 0.01490 | 0.00080 0.0034 0.0028 0.0037
Vanadium 0.006 mg/L 0.018 0.002 <0.002 <0.002 <0.002
Zinc 0.03 mg/L 0.048 <0.005 <0.005 <0.005 <0.005
PAHs
Phenanthrene 0.03 pg/L 0.1 <0.10 0.1 0.1 <0.10
Chrysene 0.0001 Mg/l 0.1 <0.10 <0.10 <0.10 <0.10
Benzo(b)fluoranthene pg/L 0.1 <0.10 <0.10 <0.10 <0.10
Benzo(k)fluoranthene 0.0002 pg/L 0.1 <0.70 <0.10 <0.10 <0.10
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Source Water Protection

In 2006, the provincial government passed the Clean Water Act, which aims to protect
municipal drinking water in the Province with a multi-barrier approach, starting with
Source Water Protection.

The Town of St. Marys obtains its water supply from three bedrock wells located
northeast of the landfill. The landfill is more than 1,000 m from Wellhead Protection
Areas.

Two Highly Vulnerable Aquifers (HVA) are present within the Study Area Vicinity. These
areas generally correspond to the quarry sites both north of the landfill (SMC plant) and
the Thomas Street Quarry west of the landfill. They are considered to be vulnerable
because the surficial soil has been removed and the bedrock aquifer has been exposed.
A small area in the northeast corner of the Landfill Site is within an HVA.

Residential properties along Water St. S. are outside the Town water supply system and
are supplied by private wells. The landfill monitoring program includes five of these
properties.

The approximate locations of the private wells are shown on Figure 6-3. The well
owners are provided with the laboratory reports for their wells annually.

The wells are only sampled if the owners are present as the sampling points are inside
the residences. For that reason, some wells are only sampled periodically. Table 6-10
contains the results of sampling at each well.

Table 6-10: Groundwater Concentrations — Private Wells

Dissolved
Chloride Hardness Conductivity Organic
Date of (mgl/L) (mg/L) (uS/cm) Carbon
Well
Sample (mg/L)
Provincial Provincial Provincial Provincial
Criteria: 250 | Criteria: 100 | Criteria: N/A Criteria: 5
Overburden
P2 Oct 2013 131 285 891 2.0
May 2015 137 317 988 1.8
Bedrock
PW1 May 2015 3.52 258 664 1.2
Sep 2015 4.36 286 573 0.9
PW3 Nov 2012 557 318 574 1.1
May 2013 62.8 269 726 1.2
PW4 | May 2015 3.09 299 761 1.2
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Dissolved
Chloride Hardness Conductivity Organic
Date of (mgl/L) (mg/L) (uS/cm) Carbon
Well
Sample (mg/L)
Provincial Provincial Provincial Provincial
Criteria: 250 | Criteria: 100 | Criteria: N/A Criteria: 5
Sep 2015 3.50 321 605 1.1
PW5 May 2015 294 291 732 1.1
Sep 2015 16.3 319 619 1.0

A summary of private well conditions is as follows:

There are no concerns with drinking water quality at any of the wells.

All wells are below provincial drinking water standards for chlorides and dissolved
organic carbon. Water in all wells is relatively hard but that is typical for southern
Ontario. A water softener may be required.

PW2: This well has displayed historically fluctuating levels of chloride. Chloride has
ranged from 22 mg/L (May 1985) to 326 mg/L (September 2003). PW?2 is reportedly
susceptible to seasonal water level fluctuations and has occasionally become dry
during summer months. In the past, a licensed water hauler has reportedly filled the
well with imported water in such instances. For these reasons, the meaningfulness
of the monitoring results is questionable.

PW1: The dug well at PW1 was replaced by a drilled bedrock well in 2011. Two
samples were obtained during 2015. The concentrations of calcium, chloride,
hardness and DOC in the new bedrock well are significantly lower than the historical
concentrations in the old overburden well.

PWa3: This well has not been sampled since May 2013 as there has not been a
resident available to provide access permission. Historically, the chloride
concentration has been relatively stable and consistent within a range of 30 to 100
mg/L. The first sample in 1985 was 82.5 mg/L. The waste placement in Phase |
began in December 1984, therefore the chloride may be naturally occurring in the
bedrock aquifer. The well did have two isolated spikes, one in March 2011 at 1,130
mg/L and one in November 2012 at 557 mg/L. Both times the next sample returned
to normal levels.

PW4: The groundwater quality at PW4 has been stable and is consistent with
background concentrations.

PWS: This well displayed parameter concentrations similar to background
groundwater quality for the current reporting period with the exception of chloride.
Chloride concentrations in the range of 24 to 38 mg/L are higher than PW1 and PW4
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but lower than PW3. Other parameters analyzed at this location are consistent with
historical data and the background bedrock aquifer concentrations.

6.4.1.4 Surface Water

Methodology

The Hydrogeology Study Report in Volume Ill, Appendix C provides a detailed
description and analysis of the existing conditions in the Study Area Vicinity and the
On-Site Study Area.

Data from various sources was collected including data from the Annual Monitoring
Reports for the Landfill that have collected surface water data since 1984. Additional
field data was collected that included:

o Water levels in drive point piezometers installed along the watercourse.

¢ Monthly surface water flows at the upstream surface water station and the
downstream surface water station through the spring into summer of 2016.

Geomorphic study of the existing watercourse completed by Matrix Solutions Inc.
during the summer of 2015 as part of the Ecological Work Plan.

Existing Surface Water Features

The Site is within the Upper (North) Thames River Drainage Basin. The North Thames
River lies northwest of the Site limits. Locally, the river flows in a southwesterly direction
from St. Marys.

The primary surface water features of the Landfill Site are the watercourse and the two
stormwater management basins. The unnamed watercourse flows through the Site from
the southeast corner to the northwest corner. This man-made watercourse provides
drainage for the SMC lands up-gradient of the landfill, as well as industrial and
agricultural land further upstream. It has a relatively small drainage area of
approximately 3.5 km2. This small watershed is bounded to the north and east by Trout
Creek, to the south by Gregory Creek, and to the west by small creeks that flow the
North Thames River.

Clean surface water from the west side of the Site is directed through a series of
perimeter ditches and swales around the landfill footprints and along the interior
roadways. The ditches and swales convey runoff to two stormwater retention basins.
The outline of these basins and the sampling stations are shown on Figure 6-3.

These stormwater basins attenuate the peak flows during storm events and allow
sedimentation. Surface water collected from the cover of the completed Phase | is
directed Basin A (north basin). Surface water collected from the completed stages and
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perimeter of Phase II/1ll is directed to Basin B (south basin). The stormwater basins
outlet to the watercourse via control features.

Drainage on the east side of the Site is less defined. Surface water runoff from the
slopes of the cement kiln dust stockpile flows radially in all directions, including west
toward the watercourse and north toward the quarry. There are relatively flat areas
between the stockpile and the watercourse with isolated seasonally water-filled
depressions.

The watercourse leaves the Site by a culvert under Water St. S. and eventually
discharges into the Thames River approximately 500 m downstream of the Site.

Surface Water Monitoring

Semi-annual surface water monitoring is conducted as part of the landfill monitoring
program. Water samples are collected in spring and fall from the watercourse and the
two stormwater management basins. In the watercourse this includes upstream and
downstream monitoring stations as well as a mid-site station between the stormwater
basins. Samples are also collected from the inlets and outlets of basins. The main
water quality indicators have been chloride, total phosphorus, iron and TSS.

Water levels are measured at all surface water stations during each monitoring event
and stream flows are measured at the watercourse downstream station.

Basin A

Samples for Basin A are collected at two inlet points (north and south) and one outlet.
Historically, chloride concentrations tended to be the highest at the north inlet which
receives water from the north end of Phase |. The concentrations for 2004 to 2012 were
in the 60 to 160 mg/L range. This sampling point has been dry since 2013. The
concentrations at the south inlet were typically below 100 mg/L and it has also been
sporadically dry.

The chloride concentrations at the Basin A outlet range from 30 to 130 mg/L. Iron and
total phosphorus concentrations at the outlet are sporadically above the PWQO. TSS
levels have had a historical range of less than 10 mg/L.
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Basin B

Samples for Basin B are collected at one inlet point and one outlet. These sampling
stations are sporadically dry. Chloride concentrations at the inlet are typically higher
than the outlet and exceeded the Aquatic Protection Value (APV) of 180 mg/L on two
occasions (August 2012 and November 2014). Iron and phosphorous have been
elevated levels typically exceeding the PWQO at both sampling stations. TSS at the
outlet has generally been below 50 mg//L with occasional spikes to 60 to 80 mg/L. The
quality at the Basin A outlet is better than the quality from Basin B.

On-Site Watercourse

Flows have been measured at the downstream surface water station since 1994. Flow
rates vary from highs ranging from 200 to 600 L/s to lows of less than 5 L/s. The
channel has also been dry. This reflects the small drainage area upstream of the site.
As part of the EA work, flows were measured monthly in 2016 at the upstream and
downstream locations from March to July and again in October. The comparison of
flows between the stations showed the stream gaining water between upstream and
downstream in the spring and fall. In the summer, the stream lost water between
upstream and downstream.

There are three water quality sampling stations along the watercourse. Typically, the
water quality is similar between upstream and downstream. This indicates no landfill
impact on the watercourse. Chlorides at the upstream station have varied from 13 to
887 mg/L, phosphorus from less than detection limit to 0.69 mg/L and iron from 0.05 to
127 mg/L. lron and phosphorous typically exceed PWQO at all three locations.

Benthic surveys were conducted in the watercourse in 1993, 1994, 1995, 1996, 1998,
2000, 2002, 2004 and 2006. The surveys compared qualitative and quantitative
samples taken from upstream and downstream. The results of these surveys indicated
no landfill impact on the benthic communities in the watercourse.

Five new monitoring wells were installed between the watercourse and the CKD pile in
2022. Two boreholes were drilled along the watercourse realignment. The groundwater
levels in all monitoring wells between the CKD pile and the watercourse are higher than
the base of the watercourse. It is therefore possible that a hydraulic connection exists
between the CKD pile and watercourse. As such, groundwater could migrate through
the more permeable soils (i.e., sand and silt meltwater deposits) towards the
watercourse. However, Annual Monitoring concludes that no CKD impacts to the
existing watercourse have been detected to date (2020 Monitoring Report by GM
BluePlan Engineering, 2021).
















































































