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Dear Kayla:

Azimuth Environmental Consulting, Inc. (Azimuth) is pleased to provide the 2023
Annual Monitoring Report (AMR) for the Lindsay Ops Waste Disposal Site (Site). The
data and interpretation included provides a summary of the 2023 monitoring data with
comparison to the historical data and accurate assessment of the current state of the
landfill site. This report has been prepared in compliance with the existing
Environmental Compliance Approval (ECA) and applicable Provincial standards. This
assessment also interprets the longer term trends at the Site such that an appropriate
monitoring program assesses the current state of the landfill.

The environmental setting at the Lindsay Ops Landfill Site is well understood based on
over 40 years of performance monitoring. The data trends over this monitoring period
have yielded a relatively consistent geochemical signature such that it is reasonable to
infer that the Site reflects a steady state condition without any noted off site
contamination concerns. This is supported by the general consistency between the 2023
data with the historic data set for the majority of monitoring locations.
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1.0 INTRODUCTION

The City of Kawartha Lakes (the “City”’) Lindsay-Ops Landfill Site (the “Site”’) operates
under Certificate of Approval (CoA) No.: A321504 originally issued December 14, 2001.
Following the issuance of the original CoA, the Ministry of the Environment,
Conservation and Parks (MECP) issued several amendments. On January 25, 2008, an
Amended Provisional CoA was issued that consolidated the original CoA and
amendments issued to that date. In March 2013, MECP issued an updated consolidated
Environmental Compliance Approval (ECA) for the Lindsay-Ops Landfill which
replaced the 2008 CoA. Also, to date six (6) amendment notices have been received
including:

° Notice No.: 1 dated October 5, 2015
to reflect changes to the management of compost;

o Notice No.: 2 dated May 26, 2016
providing approval for the construction of the northern portion of
Cells 4 and 5;

° Notice No.: 3 dated March 27, 2017
to allow for continued use of steel plates as Alternative Daily
Cover (ADC);

J Notice No.: 4 dated July 11, 2017
to include the newly constructed compost pond and associated
contingency plan;

o Notice No.: 5 dated April 19, 2018
to add the leachate collection system to the waste approval; and

. Notice No.: 6 dated November 14 2018
for approval of the construction of additional gas collection wells.

Most recently, MECP has issued a new consolidated Environmental Compliance
Approval (ECA) for the Lindsay-Ops Landfill on December 5, 2019 which replaced the
March 2013 ECA (Appendix I). This was subsequently been amended on March 11,
2022 to approve construction of cells 4/5.

The purpose of this report is to comply with the requirements of Condition No. 15.1 of
the ECA which requires the submission of an Annual Status Report.

This report has been prepared in conjunction with the City of Kawartha Lakes Waste
Management Staff. The following describes the specific roles and contributions to this
report:
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e Azimuth Environmental Consulting, Inc (Azimuth) —
was responsible for the overall coordination of the Annual Report and preparation
of the ground water/leachate, landfill gas and meteorological monitoring
components of the report; and

e City of Kawartha Lakes Waste Management Division —
City Waste Management staff undertook some of the monitoring program,
administered the contractors that carried out the remainder of the monitoring,
compiled waste quantity and other information for the report.

1.1 Background

The Lindsay-Ops Landfill Site (the "Site" or the "landfill") is located on Part of Lots 25,
26, and 27, Concession 6, in the former Township of Ops, now in the City of Kawartha
Lakes. The Site is approximately 500 m east of the Scugog River and 2.5 km north of
Lindsay (Figure 1A). Landfill operations began at this location in 1980. On

December 14, 2001, the MECP approved the City’s application for the continued use and
north expansion of the Lindsay-Ops Landfill.

The service area of the Site is the City of Kawartha Lakes. The Site is licensed to accept
solid non-hazardous municipal waste (as defined in O.Reg. 347/90 [as amended])
including wastes generated by residential and industrial, commercial and institutional
(IC&I) sectors, contaminated excess soils, and biosolids (processed organic waste)
restricted to treated and dewatered sewage sludge from the Lindsay Water Pollution
Control Plant (WPCP).

1.1.1  Surrounding Land Use

The Lindsay WPCP is located immediately west of the original landfill and southwest of
the expansion area. The Sturgeon Lake Wetland and the Scugog River are west of the
Lindsay WPCP and Landfill Site. The City owns the land to the north of the Site.
Immediately south of the Site is Lagoon Road, with the adjacent land south of the road
owned by the City as a Contaminant Attenuation Zone (CAZ). Immediately east of the
Site is Wilson Road. The City owns all of the properties to the east side of Wilson Road
with the exception of one at the northeast corner of Wilson Road and Highway 36.

As shown in Figure 1B, the Site and the lands east to Wilson Road and north to Lot 27
(area of north expansion), are zoned Industrial Disposal (MD-1). Land to the west is
zoned Industrial Disposal (MD-2). The MD-2 zone establishes that the land can only be
used for a sewage treatment facility. The remaining lands in Lot 27 are zoned Disposal
Industrial Exception Three (MD-3). The MD-3 zone establishes that the land may only
be used for a waste transfer station, a waste processing facility or uses accessory to a
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landfill operation within the MD-1 zone. Lands on Lot 25, directly south of the existing
Site, are zoned industrial with a temporary holding zone applied (M(H)). The holding
zone dictates that the land shall be used for existing uses, in this case agricultural, and can
be used for industrial purposes only after amending the Zoning By-law to remove the
holding category. Finally, it is noted that all current land uses in and around the Site
appear to be allowable within their respective zoning restrictions.

2.0 ENVIRONMENTAL MONITORING
2.1 Ground Water

2.1.1  Regional Characteristics

Previous studies conducted for the Site have described the regional hydrogeological
setting of the area in detail. These studies are:
e Interim Landfill Expansion Study (Hydroterra Limited, 1991);
e Supplementary Report (Hydroterra Limited, 1993);
e Landfill Assessment and Wetland Impact Study (Golder Associates Ltd., 1996);
and

e Hydrogeological Conditions and Assessment of Ammonia Loadings - Proposed
Lindsay-Ops Landfill Expansion (Golder Associates Ltd., 2000).

The information in these reports is summarized below.

2.1.1.1 Regional Geology

The Site is located on the Peterborough Drumlin Field which comprises a broad glacial
till plain forming a mantle over limestone bedrock. The glacial till is typically comprised
of dense, silty sand to sandy silt, with some gravel and cobbles/ boulders. The till is
mantled by glaciolacustrine clay, silt and sand deposits within the lower lying areas
adjacent to the Scugog River. Water well records published by the MECP indicate that
the overburden thickness ranges on a regional basis from approximately 5 m to 10 m.
The underlying bedrock is grey, fine-grained to crystalline argillaceous limestone and
claystone of the Lindsay Formation (Figure 3).

Regional topography slopes northwest from a topographic high of 287 m above mean sea
level (masl) located about 1.4 km east of the Site, to an elevation of 250 masl in the
vicinity of the Sturgeon Lake Wetland located adjacent to the Scugog River,
approximately 0.5 km west of the Site. The Scugog River flows northerly over the till
plain into Sturgeon Lake, located a few kilometres north of the Site.
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2.1.1.2 Regional Hydrogeology

Water well records published by the MECP indicate that the majority of domestic water
wells are drilled wells, completed within the upper few metres of the bedrock. The
shallow bedrock aquifer is more permeable and contains less mineralized water than the
deeper bedrock sequences. Mineralized and sulphurous water quality is documented on
local well records between 9 and 18 m below ground surface (mbgs).

The occurrence and movement of ground water within the upper bedrock is controlled by
the variable distribution and hydraulic communication of the fractures, fissures and
laterally continuous bedding planes within the bedrock. On a regional scale, the reported
static water levels of the existing wells indicate northwest horizontal ground water
movement within the upper bedrock, discharging to the Scugog River. A northeast-
trending regional ground water divide occurs about 1.4 km upgradient (east) of the Site at
the topographic high. The region west of the ground water divide and east of the wetland
(including the Site and WPCP lagoons) is considered a recharge area for the regional
ground water flow system. Recharge occurs via infiltration and vertical percolation of
water through the overburden to the underlying bedrock aquifer. Further to the west, the
ground water zone changes from recharge to discharge as the ground water discharges to
the Scugog River.

Limited overburden-aquifer data is available. The till plain is not considered to be a
significant water bearing zone. However, the reported static-level information suggests
that the water table conforms to the surface topography and that an inferred lateral ground
water movement within the till overburden is northwesterly toward the Scugog River, the
ultimate discharge area for the upper bedrock aquifer around the Site. As noted above,
the overburden is a vertically dominated flow system. The low permeability of these till
soils restricts significant lateral flow such that this unit is considered an aquitard.

2.1.2  Site Characteristics

The following sections summarize the Site specific stratigraphy and hydrogeological
characteristics of the Site based on previous studies by Hydroterra Ltd. (1991, 1993) and
Golder Associates Ltd. (1996, 2000). Borehole locations are identified on Figure 2A and
borehole records are provided in Appendix F.

2.1.2.1 Site Stratigraphy

The overburden stratigraphy at the Site consists primarily of sandy silt to silty sand and
gravel till, containing occasional sand and silt interbeds and many cobbles and boulders.
The overburden thickness at the borehole locations ranges from 6 to 9 m.
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Figures 3 and 4 show a stratigraphic cross-section through the old landfill area and the
north expansion area (Cell 1), respectively. The average thickness of overburden
underlying the old landfill area is estimated at approximately 8 m, while that for the north
expansion area is approximately 2.5 m beneath Cell 1, 3.3 m beneath Cell 2, 5.0 m
beneath Cells 3 & 6 and 5 m beneath the north half of Cells 4 and 5 (constructed in
2016/17). In other words, the overburden thickness increases to the south.

The old landfill area on the north side of Lagoon Road that was filled between 1980 and
approximately 2004 and has no base liner system; but, has a synthetic membrane cap and
perimeter leachate collection system. The north expansion area has a geomembrane /
compacted clay composite base liner system and an overlying leachate collection system,
as shown in Figure 2B.

In the southwest, west and northwest portions of the old landfill area, the till overburden

contains a widely distributed, sand/silt lens ranging in thickness from about 1.0 to 4.5 m

generally bottoming at about 4 to 6 mbgs. This lens (referred to as the granular interbed)
is typically comprised of thinly bedded silty sand and silt layers.

The native overburden beneath the WPCP lagoons consists of silty sand to sandy silt till
with some clay, ranging in thickness from approximately 2 to 5 m at the locations of the
lagoon monitoring wells. The native overburden is overlain by excess soil materials
(consisting of local sandy silt till) up to 7 m in thickness; which comprises the interior
and exterior berms of the lagoons.

The limestone bedrock beneath the landfill area slopes westward at a relatively flat
gradient of less than 0.005. Regionally, the bedrock is anticipated to slope southwest.

2.1.2.2 Site Hydrogeology
2.1.2.2.1 Ground Water / Leachate Levels and Flow Directions

The ground water and leachate level data for 2004 through 2021 (inclusive) are contained
in Appendix A (Table A-1). Note that leachate level data at wells 6-90-1I and 7-90-11
(screened within the waste fill) have been revised to account for the top of pipe elevation
modifications carried out in past years, as noted in Table A-1 (Appendix A). Also
presented in Appendix A (Figures A-1 to A-5) are the leachate levels measured at a total
of five (5) vibrating wire piezometers installed on the surface of the geomembrane liner
in Cell 1, Cell 2, and Cells 3 and 6 of the north expansion area (refer to Figure 2A for
locations).

Schedule B of amended ECA for the Site dated March, 2022, requires that ground water
level monitoring occur at all monitoring wells four times annually. During 2023, ground
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water level monitoring occurred in February, May, July and October at all wells within
both the old landfill area and the north expansion area.

The shallow overburden and upper bedrock aquifer piezometric surface for October 2023
are presented in Figures 5 and 6, respectively. As noted above, the expectation is that
there is little lateral ground water movement within the shallow overburden owing to the
limited hydraulic conductivity of the glacial till; but the figure reflects the topographic
relief towards the Scugog River. The inferred horizontal hydraulic gradients within the
shallow overburden generally range from approximately 0.005 to 0.05; but the dominant
hydraulic gradient in the overburden is vertically down. Ground water movement within
the upper bedrock aquifer (Figure 6) is in a west to northwesterly direction from the
landfill, towards the eventual discharge into the Scugog River. Horizontal hydraulic
gradients within the upper bedrock generally range from approximately 0.005 to 0.05
toward the Scugog River.

Beneath the old landfill area and the immediately surrounding lands, vertical ground
water movement is interpreted to be downward through the overburden sequence to the
underlying limestone bedrock. Comparison of the piezometric surface contours for the
bedrock aquifer (Figure 6) with the inferred leachate surface within the old landfill
footprint (Figure 5), indicates a downward hydraulic gradient of up to approximately 1.0
(using an average overburden thickness of 7.5 m beneath the old landfill footprint).

In 2006, the City initiated placement of a geomembrane final cover system over the old
waste fill area. The purpose of the geomembrane cover system is to minimize leachate
generation by limiting moisture infiltration into the landfill. This in turn limits leachate
exfiltration from the unlined base of the landfill and allows natural processes (€.g.
adsorption, bio-chemical decay and dispersion) to effectively attenuate the existing
ground water impacts as well as any future releases of contaminants (predominantly by
diffusion) from the landfill base. Placement of the geomembrane cover system was
completed in October 2007.

As indicated in Section 3.4, there has been variability over time in annual pumping
volumes from Leachate Pumping Station No.: 1 (i.e., the perimeter leachate collector
system pumping chamber at the old landfill) over time; however, since 2007 when the
geomembrane was installed there has been an overall decrease in volumes indicating the
geomembrane has helped to reduce leachate generation at the Site.

The height of the leachate mound relative to the base of the old landfill in 2023 ranged
between 1.7 and 5.6 m at 7-90/7-90-II (base of waste at 257.5 masl) whereas at 6-90-11
(base of waste at 256.3 masl) there was no significant leachate mound. The higher
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leachate mound height at 7-90/7-90-I1 reflects its location at the outer (northern) limit of
the geomembrane cover system and hence a higher infiltration rate in the area of this
well, or a localized area where leachate is perched above relatively low permeability
waste/ cover materials. Occasional spikes in leachate water levels have been obtained at
the leachate wells (e.g., relatively high leachate levels at 7-90-II in July 2017 and
February 2018, [refer to Table A-1]). Golder (2019) suggested that the spikes may reflect
gas pressure build-up around the well screen, which lifts the leachate column upward
within the well, or may reflect temporary perched water conditions within the waste fill.
However, and despite the lower leachate generation volumes, the water levels in the
landfill have remained within a consistent range for the period of record.

The vibrating wire piezometer VWPO02-1 is installed on the surface of the geomembrane
liner in Cell 1 of the north expansion area, VWP04-1 is installed in Cell 2 and VWP12-1
and 12-2 are installed in Cells 3 and 6 (refer to Figure 2A for location and Appendix A,
Figures A-1 to A-5 for measured leachate levels). The piezometers indicated negligible
leachate heads (<0.01 m) during 2023. VWP04-1 has not been located since 2019 when
the cable got buried and could not be located; however historically had leachate levels at
or below the liner level. VWPO04-2 has not been operational since mid-2012; but gave
leachate levels typically less than 0.1 m from the time of installation in 2004 through to
2012. These low leachate heads reflect rapid drainage of leachate above the
geomembrane liner via the granular leachate collection system indicating the leachate
collection system is working as designed.

As shown on the Cell 1 cross-section in Figure 4, the piezometric level in the upper
bedrock aquifer beneath Cell 1 is higher than the leachate level within the cell by
approximately 1.0 to 1.8 m. This infers an inward hydraulic gradient (i.e., a hydraulic
trap condition). This condition is beneficial with respect to restricting outward migration
of leachate through any undetected defects that may potentially exist in the composite
liner system. However, the bedrock condition is separated from Cell 1 by the overburden
till which needs to be evaluated in order to assess the effectiveness of the hydraulic trap.
For outward leachate migration to occur from Cell 1, the leachate level within Cell 1
must be above the overburden water table level. Historically, monitored water levels in
the overburden have remained relatively constant and reflected the topographic gradient.
In general water table elevations as reflected in Figure 5 have existed at about 254 masl
on the down gradient side of Cell 1 which also is above the base membrane elevation as
depicted in Figure 4 or inferring an inward hydraulic gradient.

Ground water level monitoring over the past 19 years at various locations has illustrated a
consistent environment. Annually, water levels will fluctuate one to two metres; but the
longer term trend remains flat. This suggests a steady state condition is prevalent across
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the Site in both the overburden and bedrock. The consistency and duration of the
database suggests that the collection of ground water levels from all monitoring locations
four times a year could be reduced

At certain nested overburden well locations (eX. 13-91) the deeper monitoring well shows
a higher piezometric level than the well closer to ground surface. In many instances
where this occurs the deep overburden well was drilled to the bedrock contact. Thus, the
piezometric surface measured in the deep well installation is likely reflective of the
bedrock condition and an upward flow gradient from the bedrock to the overburden.

Finally, there are noted differences in the water table condition and piezometric surfaces
across the Site. It is important to realize that the Site lies at the brow of the Scugog River
lands as depicted in Figure 3. Thus, the easternmost series of monitoring wells portray an
elevated water level relative to the rest of the Site in both the overburden and bedrock
regimes owing to this topographic difference. The schematic also provides insights into
the preferential direction of flow in the vicinity of the old landfill site. For the new
landfill site, Figure 4 illustrates Cell 1 on top of brow. However, as noted above in
Section 2.1.2.1, the bedrock depth increases to the south.

There are some older historic transcription errors in the database which becomes apparent
when the data is presented on an elevation versus time graph. Of note, in 2015 it
appeared the data for different monitoring wells was mixed up (ex. 55-98-II and 56-02-1).
This data does not alter the overall Site interpretation, and further errors since 2015 have
not been identified. Aside from these minor historic inconsistencies which can be
explained the overall data set is credible and valid.

2.1.2.2.2 Hydraulic Conductivity and Ground Water Velocity

The velocity of ground water can be approximated using the Darcy flow equation:
vV=— Eqn. [1]

where v = average velocity of groundwater movement [L/T];
K = bulk hydraulic conductivity [L/T];
1 = hydraulic gradient [L/L];
n = effective porosity [L*/L?]

Based on in situ falling-head tests, the horizontal hydraulic conductivity (K) of the till
overburden was determined to range from about 10 to 10”7 m/s with an average
(geometric mean) value of 4x10”" m/s. The K value was largely dependent on the
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presence/absence of sand seams or potential desiccation within the tested interval. The K
value for the granular interbedded sand was slightly higher than the till, averaging about
8x107 m/s.

The horizontal hydraulic gradient in the shallow overburden outside the landfill footprint
is in the range of about 0.005 to 0.05 in a west, southwest and northwest direction
(Figure 5). Based on this range of hydraulic gradient, an assumed effective porosity of
0.3 and the higher geometric mean hydraulic conductivity of 8x10”7 m/s for the granular
interbedded material, the theoretical horizontal groundwater velocity in the overburden is
estimated to range from 0.4 to 8.0 m/a. With the landfill operations commencing in
1980, this would translate to a mean lateral distance of 16 to 320 m away from the
landfill or part way under the WPCP lagoons.

As noted above, the dominant ground water flow direction in the till overburden is
vertically down. The vertical hydraulic conductivity of the till and bedrock has not been
measured. It is expected that the vertical hydraulic conductivity is at least one order of
magnitude lower than the horizontal hydraulic conductivity. This is a common
assumption based upon the general horizontally layered nature of most overburden and
bedrock materials (Freeze & Cherry, 1979).

Under the old landfill site, it is suggested that the vertical hydraulic gradient was as high
as 1. This would yield an estimated vertical flow velocity of ~8 m/a. The till was
suggested to be up to 9 m thick so theoretically speaking, the leachate movement into the
bedrock conceivably could have occurred within a year.

In-situ packer tests were carried out on bedrock wells (Hydroterra Limited, 1993). Water
bearing fractures were intercepted within the upper three meters of the bedrock (referred
to as the upper bedrock aquifer zone) at each of the six bedrock wells tested. The packer
testing established that the penetrated bedrock intervals had relatively higher bulk
hydraulic conductivities compared to the overburden, ranging from about 3x10° to
7x107° m/s, with a geometric mean of 3x107 m/s or one and half orders of magnitude
faster than the overlying soils from a lateral perspective and two and half orders of
magnitude faster than the overlying soil from a vertical perspective.

In addition to packer testing, pumping tests were carried out on upper bedrock wells by
Hydroterra Limited (1993) to evaluate bulk bedrock aquifer characteristics.
Transmissivity values were estimated to be in the range of 1 to 35 m?*/day (1x107 to
4x10™* m%/s). Using a bulk aquifer thickness of 3 m, the bulk horizontal hydraulic
conductivity of the upper bedrock aquifer is estimated to be in the range of 1x10™ to
4x10° my/s.
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The horizontal hydraulic gradient in the bedrock aquifer is typically about 0.005 to 0.05
in a west to north westerly direction (Figure 6). Based on this range of hydraulic
gradient, an assumed effective porosity of 0.05 and the geometric mean of the bulk
hydraulic conductivity value from the packer tests (i.€., 3x10 m/s), the horizontal
groundwater velocity in the upper bedrock aquifer is estimated to range from about 100
to 1,000 m/a. Ground water flow modeling indicated that the horizontal bedrock
groundwater velocity is likely in the upper portion of this range (Golder, 1996).

However, not all lateral bedding plane fractures flow at this rate. Hydraulic testing of
55-98-I1I in 2006 showed an estimated hydraulic conductivity of 3x10”7 m/s or two orders
of magnitude below the reported geometric mean presented above.

All of these concepts are quite important. Laterally, the leachate movement in the
overburden soils has (at the theoretical upper bounds), spanned half the length of the Site.
Thus, ground water monitoring in the till unit can be used to verify this truth. Vertically,
the leachate migration has long ago reached the underlying bedrock contact and this too
can be assessed. However, the rapid flow in the bedrock in comparison to the vertical
flux from the overburden is going to significantly dilute the leachate contribution and this
also needs to be expected in evaluating the geochemical profile at the landfill.

2.1.3  Ground Water and Leachate Quality Monitoring Program

The requirements of the groundwater and leachate monitoring program are outlined in
Schedules B, C and D of the current amended landfill ECA. The ground water and
leachate monitoring in 2023 was conducted in accordance with the ECA requirements.

This evaluation will focus on the geochemical trends that have been detected. The entire
database was used in order to fully comprehend the trend data over time. The analysis
was not concerned with the occasional data point which resulted in an anomalously low
or high detection. In the context of the overall database trends this anomalous data can
be easily identified and/or discounted.

All groundwater quality data is presented in Appendix B.

2.1.3.1 Leachate Indicator Parameters

UEM (2010) identified chloride, ammonia, phenols, phosphorus, and toluene as the
ground water “leachate indicator parameters”. Each of the parameters is generally
geochemically independent of each other, and an elevated concentration of these
parameters occurs at the leachate wells completed within the old landfill cell (6-90-1I,
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7-90-11, 7-90). It appears that these parameters have continued to be used in the longer
term and are supported by the existing geochemical database.

Over the past decade, the geochemical database has evolved and it is suggested that other
indicator parameters may prove more valuable to the Site evaluation process as trends
have been tracked. Some additional parameters that were also assessed included:
alkalinity, calcium, dissolved organic carbon (DOC), iron, sulphate, Total Kjeldahl
Nitrogen (TKN), barium, boron, electrical conductivity and total dissolved solids (TDS)
which have been used at other landfill sites in the Kawartha Lakes area.

Four key parameters when elevated tend to define the presence of leachate waters being:
chloride, sulphate, total ammonia and iron. Chloride is a readily solubilized parameter
that is commonly found at elevated levels in large landfill operations. Average chloride
values in the leachate are at least an order of magnitude higher than that measured in the
background bedrock wells and almost two orders of magnitude higher than in background
overburden wells. As with many of these indicator parameters chloride will readily move
with the leachate impacted waters and hence is a good parameter to assess contaminant
transport.

Ammonia is a geochemically reduced nitrogen parameter. Facultative bacteria that
biodegrade the organic content of the emplaced wastes will use oxygenated nitrogen
species as an oxygen donor for biosynthesis and thereby reduce nitrogen parameters to its
most reduced state (i.e., ammonia). Total Kjeldahl Nitrogen (TKN) is a reflection of this
ammonia content; but also includes organic nitrogen and therefore is useful to discerning
the degree of ammonia content in the overall nitrogen concentration. Traditionally, the
ammonia concentration in the old landfill is three to four orders of magnitude higher than
the background water quality owing to the biodegradation processes on-going in the
landfill. The temperature increase in the vibrating wire piezometers also attests to the
biological processes evident in the waste mound.

Phenolics evaluation is a legacy parameter that was used in the past to assess the organic
content of the host water when other organic evaluation techniques were not available.
However, this parameter does not trend as readily or as significantly as other parameters.
Toluene is being used to also assess the organic content since the presence of BTEX
compounds appear to be the most prevalent compounds detected in the volatile organic
compound scans. However, BTEX is not routinely detected relative to other indicator
parameters. A final general parameter used to assess the organic content in water
samples is DOC. Elevated DOC measurements can be easily related to leachate
migration; but this parameter only trends after the other indicator parameters have
identified the leachate influence and thus is considered a support parameter. Elevated
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barium concentrations have been known to occur especially as a complexed organic
compound. Thus an elevated barium measurement along with elevated DOC can be used
to identify potential leachate impacted waters.

Waste biodegradation will also release phosphorus within the waste mound. The
phosphorus concentration in the waste mound is two orders of magnitude higher than in
the background water quality. Phosphorus migration is attenuated to a greater degree
than some of the other indicator parameters noted above; so this parameter only trends
after the other indicator parameters have identified the leachate influence. It can be
useful in discerning leachate migration as a support parameter. However, the variance in
phosphorus concentrations in the ground water at the Site may be influenced by the fact
that historically it has been represented by both total and dissolved phosphorus.
Typically, more turbid water samples will influence these concentrations by dissolution
of phosphorus bound to the particulate in an acidified bottle (total), whereas this
condition would be avoided in the dissolved analysis. As such, this parameter should be
viewed with caution.

Leachate is chemically stronger than most natural ground water and can have many
elevated parameters. A reflection of this chemical strength is elevated major ion
parameters such as calcium and carbonate (i.e., alkalinity). The elevated chemical
strength is also reflected in the electrical conductivity of the water and the dissolved
content present (i.e., TDS).

As noted above, the leachate water quality is often in a depleted oxygen state (i.e.,
anoxic). An anoxic state can alter specific elements significantly, including iron and
manganese. Since these are earth elements and prevalent in the environment, their
concentration provides an opportunity to assess the water redox state with elevated iron
and manganese concentrations indicative of an anoxic condition.

Sulphate is used for two reasons. First facultative bacteria can scavenge oxygen from
sulphate and thereby alter the sulphur content to a more reduced state. Thus, the absence
of sulphate or its decline over time can be indicative of this process which is associated
with leachate impacted waters. Sulphate can also be elevated in bedrock settings and is
therefore used to discern between overburden and bedrock waters. It is also noted that
elevated boron concentrations have been detected elsewhere in the natural bedrock
environments of the Kawartha Lake region, but is also a common leachate indicator
parameter at many Sites.
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The intent of this expanded list of indicator parameters is to justify elevated
measurements by cross-correlating to other elevated indicator parameters and thereby
reducing false positives for any one indicator parameter.

2.1.3.2 Background Ground Water

Prior to 1996, no monitoring wells were located hydraulically upgradient (i.e., east and
southeast) of the landfill. Background ground water quality was assessed based on data
from monitoring wells 33-93-II (shallow overburden well north of the old fill area) and
27-93 (upper bedrock well southwest of the old landfill area), which did not appear to
have any landfill leachate impacts. Concentrations of the indicator parameters at 33-93-11
remained close to background through to the end of 2003 monitoring, after which the
well nest 33-93 was decommissioned to allow construction of a compost pad and
associated stormwater management pond. Concentrations of the indicator parameters at
monitoring well 27-93 have remained relatively unchanged, at background levels through
to the end of the 2023 monitoring, and therefore this well is still considered to provide an
indication of background ground water quality at the Lindsay-Ops Landfill Site. Some
variability of ammonia and TKN with concentrations have been observed on occasion,
but in the absence of other parameter trends are not interpreted to be leachate sourced.

In 1996, a new background ground water monitoring well nest 49-96 was installed at a
location approximately 50 m east and hydraulically upgradient of the landfill. The
overburden wells at this nest (i.e., 49-96-11 and 49-96-111) generally indicate ground water
quality consistent with the historic background ground water quality at 33-93-11. Itis
noted that there are elevated chloride concentrations at 49-96, as indicated in Table 1
(overleaf), which is surmised to be sourced to road salt impacts. These overburden wells
at nest 49-96 have nevertheless been included for defining the range of background
concentrations for the indicator parameters, as shown in Table 1. The time trend graphs
for the background locations has been provided in Appendix J which shows selected
indicator parameter concentrations at these two wells from 1993 to 2023. Further,
ammonia concentrations over time are also shown in the graph below for all background
locations to illustrate the relative consistency and difference from the leachate wells.

The bedrock well at the background monitoring well nest 49-96 (i.e. 49-96-1) has
historically indicated chloride and total ammonia (as N) concentration ranges of 65 to
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Table 2: Summary of Background Water and Leachate Quality Monitoring Data for the Leachate Indicator

Parameters
Background Ground Water Quality
(1990 - 2023)* Leachate Quality
Indicator Overburden Wells Bedrock Wells

Parameter 49-96-11 49-96-lil 56-02-11 27-93 49-96- 55-98-1 55-98-1 56-02-1] 6-90-lI 790 7-90-lI
Chloride 99 86 111 5 117 82 545 106 1,186 997 1,593
Ammonia 0.1 0.1 0.2 0.2 2 0 3 0.4 529 416 971
Phosphorus 0.1 0.1 0 0.0 0.1 0.1 0.1 0.1 1.3 4 4
Phenols 0.001 0.001 0.001 0.001 0.001 0.002 0.01 0.001 0.04 0.1 0.07
EC 853 884 987 458 932 723 2,052 830| 10,900( 19,889 16,111
TKN 0.3 0.5 4 0.9 2 1 3 1 600 431 1,078
Alkalinity 252 295 262 211 331 235 278 251 4,347 12,657 6,547
Calcium 113 141 90 68 15 71 86 90 158 79 152
Iron 0.3 0.1 0.18 1 0.09 1 0.4 1 10.3 9 23
Sulphate 70 65 124 35 22 36 17 39 22 40 27
Boron 1 0.2 0.1 0.1 1 0.1 0.7 0.1 9 7 18
Barium 0.1 0.1 0.1 0.1 0.04 0.3 1.5 0.2 1 1 0.4
DOC 2 3 3 2 2 2 1 2 390 295 451
TDS 527 521 615 271 541 426 1,131 453| 6,918 8,005 9,392
Toluene 1 0.5 0.5 0.5 1 0.5 0.5 0.5 2 2 16

Notes: All values in mg/L except toluene which is in ug/L and electrical conductivity in pohms/cm
* Data presented represents period of record average for each monitoring well

AZIMUTH ENVIRONMENTAL CONSULTING, INC.



260 mg/L and 0.2 to 16 mg/L, respectively; which are in excess of background values at
the upper bedrock well 27-93. The other anomalous parameter at 49-96-1 is calcium,
which was quite low historically (~12 mg/L), although more recently showing increasing
concentrations (~30 mg/L). However, concentrations are still well below background
concentrations at 27-93 (~70 mg/L). Theoretically, if the landfill was the source of the
elevated chloride and total ammonia, then higher concentrations of calcium would be
anticipated. It would appear that the screened interval depth is associated with an
isolated closed fracture which provides a unique geochemical signature.

Two additional bedrock wells, 55-98-1 and 55-98-11 with screened intervals between 11.5
and 13.4 mbgs and between 16.8 and 18.6 mbgs, respectively, were installed in
September 1998 adjacent to 49-96-I (screened interval between 12.7 and 15.0 mbgs).
The historical ground water sampling at these wells and the other background wells has
yielded the following concentration ranges for chloride and total ammonia:

Table 1: Background Bedrock Monitoring Well Summary

Bedrock Screened Interval Chloride | Total Ammonia | Tritium
Well (mg/L) (mg/L as N)

(mbgs) (mASL) Range | Ave Range | Ave (TU)
55-98- 11.5-13.4 | 254.2-2523 33-184 | 82| <0.1-41| 04 14.2
56-02-| >9.8 <253.9 75-161| 106 | <0.1-2.1| 04
49-96- 12.7-15.0 | 252.6 -250.3 65-260 | 117 <0.1-16 2 12.4
27-93 11.0-15.0 | 243.6-247.6 0.5-15 5| <0.1-20| 0.2
55-98-II 16.8—-18.6 | 248.8-247.0 95-858 | 545 | <0.1-5.6 3 1.5

Also shown in the above table are the results of tritium analyses conducted in 2014. The
low value of 1.5 tritium units obtained for the deeper well 55-98-I1 compared to the
shallower bedrock wells is indicative of relatively inactive “old” water pre-1953 and
supports the hypothesis of negligible flushing of naturally occurring salts.

The higher tritium concentrations for the shallower bedrock wells indicate mixing with
post-1953 water. However, the consistently low calcium concentration at 49-96-I is
unique to this calcium-magnesium carbonate (i.€., limestone) environment. Neither
49-96-1 or 55-98-11 is considered indicative of the conductive lateral bedding plane
fractures which convey bedrock ground waters across the Site. This is likely the result
isolated fractures as is evidenced by relatively slow recovery rates at 49-96-1, or possible
hydraulic connection to surficial influence at 55-98-I1.

At the request of the MECP, a well recovery test was performed on the deep bedrock well
55-98-II to confirm the low permeability of the bedrock at this depth. The test was
performed in March 2016 and indicated a low hydraulic conductivity of 3x107 m/s. A
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similar test for 49-96-1 could be conducted to confirm the uniqueness of this contributing
fracture plane.

In 2002, an additional background nest 56-02 with an upper bedrock well 56-02-I and an
overburden well 56-02-11 was installed southeast of the old landfill area, south of Lagoon
Road. Ranges for the indicator parameter concentrations at this nest are included in
Table 1 for the purpose of defining background groundwater quality. For the purpose of
defining the range of background quality in the upper bedrock, the concentrations
obtained for the uppermost monitoring well 55-98-I are included in Table 1.

In 2023, the data trends remained consistent with the historic database and are
summarized below. The chloride concentration at 49-96-11 is about ~125 mg/L reflecting
the same relative concentration seen for the past decade. The same trend exists for
sulphate which has a concentration at ~70 mg/L. The 2023 ammonia concentrations
(0.45-2.02 mg/L) are above the more recent stable concentrations of ~0.1 mg/L, but not
significantly elevated above the historical range. The DOC concentration falls within the
historical range at ~2 mg/L. A subtle decreasing trend is noted for boron over the past
five years. Finally, the iron concentration has varied between 0.01 and 1 mg/L for the
past decade with no perceivable pattern. Similar consistency is noted for 49-96-II1,
although more variance is observed within a predictable range.

The chloride concentration at 27-93 remained at ~5-10 mg/L as has occurred for the past
decade, although a slightly more elevated concentration was observed during October
2022 (15.1 mg/L). The total ammonia concentration remains at ~0.1 mg/L as seen for the
past decade with the exception of the May 2022 (1.46 mg/L) and May 2023 (1.46 mg/L)
values. The source of these recent seasonal trends is not readily known, but will be
tracked moving forward. The iron concentration has existed at between 0.3 and 1.0 mg/L
over the past decade and the DOC concentrations in 2023 fell within the typical range for
this parameter.

Well 55-98-1 has been relatively stable for the past 20+ years, although some deviations
have been noted the past three years with elevations of ammonia, boron, chloride and
TKN concentrations relative to the historical range. Conversely, Well 55-98-I1 has
shown downward trending for a number of parameters including chloride, TDS,
ammonia, barium, boron, TKN, while elevations are occurring for sulphate, although
more stable in recent years. Given both of these locations are background bedrock wells
with natural mineralization influencing the water quality, it is uncertain as to the source
of these trends. Similar trends are not observed at 49-96-1 a short distance away such that
it is unlikely the result of a shift in leachate conditions from the adjacent waste mound,
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rather variation in natural groundwater chemistry. However, these locations will
continue to be monitored to assess any developing trends.

Finally, 56-02-I has had a slight upward chloride concentration from ~80 mg/L (2006) to
~160 mg/L in 2023. The total ammonia concentration has remained consistent for the
past decade at ~0.4 mg/L with the exception of an isolated elevation in May 2023

(2.11 mg/L). The DOC concentrations over the past decade have varied between 1 and
3 mg/L, although an anomalous spike in concentration during the July 2020 event was
observed (10.4 mg/L). The iron concentration for the past 5 years has remained at

~0.6 mg/L.

The concluding remark is that the background water quality in both the overburden and
bedrock units has remained quite consistent for the past decade. Beyond this, variability
is found between locations likely owing to natural variance of road salt influence and

some ammonia TKN trends, which are not defined to be leachate source in the absence of

other leachate indicator parameter trends, but will continue to be tracked to refine the
understanding of these recent trends.

2.1.3.3 Leachate Quality (Old Landfill Area)

Four leachate wells were screened within the waste fill in the old landfill area: 6-90,
6-90-1I1, 7-90 and 7-90-1I. The locations of these wells are shown in Figure 2A. Leachate
6-90 was installed in 1990 and decommissioned in 2000 due to damage. Well 6-90-11
was installed in 2000 at essentially the same location as 6-90. In 2019, the well was re-
drilled in October to a depth of 14.3 mbgs (i.e., 255.7 masl).

Leachate Well 7-90 was installed to the base of the waste fill in 1990. In December
2007, the 50 mm PVC pipe from well 7-90 was removed due to a blockage and the well
over-drilled and re-installed to a depth of approximately 11 m within the waste fill.
Sampling resumed at well 7-90 in October 2008. No sampling or water level
measurement was done from 2017 to 2019 due to blockage issues in the well. This well
was re-drilled in October 2019 to a depth of 15 mbgs.

Leachate Well 7-90-11 was installed by the City in December 2006 approximately 125 m
northwest of 7-90 and consists of 50 mm PVC threaded pipe and a 3 m long machine
slotted PVC screen, installed to a depth of approximately 14 m in the waste fill. The
screened interval was packed with silica sand and bentonite seals were placed above the
sand.
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In 2023, leachate samples were collected from Well 7-90 in May and October.
Well 6-90-11 was not able to be sampled 2023due to insufficient water. 7-90-11 was also
reportedly to have insufficient water levels for sample collection during 2023.

Leachate samples collected from the leachate wells are analyzed for pH (laboratory),
conductivity (laboratory), TDS, hardness, alkalinity, major ions, trace metals, nutrients,
biochemical oxygen demand (BOD), chemical oxygen demand (COD), phenols and
volatile organic compounds (VOCs).

Table 1 presents a summary of the most recent leachate concentrations for five key
indicator parameters: chloride, total ammonia, phosphorus, phenols and toluene at these
leachate monitoring wells as well as the other indicator parameters used for this
evaluation. The historical data for the leachate monitoring wells indicates fluctuating
concentrations for chloride at ~1,000 mg/L, total ammonia (above 400 mg/L) and
phosphorus, and decreasing concentrations for phenols and toluene presumably due to
biodegradation.

Measured concentrations for PCBs at leachate wells 6-90-11, 7-90 and 7-90-11 have
ranged from <0.001 to 0.8 pg/L since 2001. This measured range in PCB concentration
is low and below the Ontario Drinking Water Quality Standards, Objectives and
Guidelines (ODWQS) value of 3.0 pg/L. Beginning in 2020, PCB sampling
requirements were reduced and samples have not been taken from the leachate monitors.
However, collected leachate samples from the leachate manholes continue to be sampled
for PCBs as a precaution.

Concentrations of free cyanide have been mostly below the detection limit since the start
of monitoring for this parameter in 2009. The most recent (2023) free cyanide
concentrations at 6-90-II and 7-90 were near or below detection limits (<0.005 mg/L).

2.1.3.4 Overburden Ground Water Quality (Old Landfill Area)

Tables M1-M4 (Appendix M) identify the landfill leachate indicator parameters that were
detected above background levels at overburden wells installed near the west, east, north,
and south perimeter of the old landfill area including south of Lagoon Road in the
Contaminant Attenuation Zone (CAZ). In each case, the trend in concentration of the
indicator parameter(s) is described.

Of the indicator parameters, landfill impacts are most frequently represented by elevated
chloride concentrations relative to background. This finding supports the selection of
chloride as a key indicator of leachate impact. It was found that an increased iron
concentration was also indicative of the leachate influence as was a decrease in the
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sulphate concentration owing to microbial activity. The presence of elevated total
ammonia concentrations was also used to identify leachate influences. As an outcome of
the influence, electrical conductivity measurements also increased.

2.1.3.4.1 North Perimeter

In 2023, the only remaining well along the north perimeter of the old landfill was at Well
Nest 43-93 located at the northeast corner of the old landfill area. Most of the wells
along the north perimeter were decommissioned in the Fall of 2016 to allow construction
of the new landfill Cells 4 and 5 (north half).

At wells 43-93-1 and 43-93-I1, a slight increasing chloride is noted at 43-93-1 and
alkalinity at 43-93-II, while the remaining concentrations have been noted to be more
consistent, or within a predictable range if short term variation is noted. In 2023, the
maximum chloride concentration at this well nest was 95.6 mg/L at 43-93-1. Ammonia
concentrations were elevated above the historical range at 43-93-1 during the May 2023
monitoring event (2.36 mg/L); however, concentrations were within the historical range
for the remaining 2023 events. All other indicator parameters were generally within the
background range indicating no significant leachate impacts are evident.

2.1.3.4.2 West Perimeter

Adjacent to the west perimeter of the old landfill area, leachate influence was detected in
2023 at 15-91-1, 15-91-1I1, 16-91-I and 16-91-I1, similar to previous years. These wells
are within approximately 15 m of the landfill limit and are west (downgradient) of the
perimeter collector. In 2023 and similar to previous years, the greatest impact adjacent to
the west perimeter was at the 16-91 well nest. Chloride concentrations remain elevated at
this location (i.e., ~300-400 mg/L for 16-91-I). 16-91-II also shows a degree of
seasonality with diluted readings in the Spring. This seasonality is not observed at 16-91-
I, which shows consistent trend data. It is noted that the chloride concentration at 15-91-I
& 15-91-1II has shown an overall declining trend over the past ten years.

Total ammonia is also elevated at well nests 15-91 and 16-91, while the concentrations
are generally found to fall within a predictable range over for the period or record with
more stability observed the past 7 years. The May 2022 concentration at 15-91-1

(8.87 mg/L) was more significantly elevated than historical values, although a lack of
other LIP showing a similar trend and decreasing concentrations in 2023 would indicate
this trend is isolated. Beyond the developing stability, a slow but continuous declining
trend for ammonia has been noted at 15-91-11 and 16-91-II over the same period.

Well nest 17-91 lies at the southwest corner of the former landfill and does not detect
significant leachate impacts. With ground water flow toward the northwest, this
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installation is considered parallel to the lateral landfill contaminant gradient. General
stability over time is noted for most leachate parameters, although longer term chloride
trending is noted at both intervals with recent increasing trends noted at 19-91-1 over the
past 8 years. Given similar trends are not noted for other LIP’s with other LIP’s
indicating continued stability over time, the chloride trend is not considered to be sourced
to a major shift in leachate conditions in the area. Similarly, ammonia and TKN
concentrations were noted to be elevated at both intervals during the past two years.
Given these isolated trends, they will continue to be tracked moving forward.

Well 19-91 is also offset from the landfill edge by about 50 m and has not detected any
evidence of a significant leachate influence. However, similar chloride and more recent
ammonia trends as noted above at 17-91 are observed at 19-91, as well as at another
southwest corner location 18-91. The trends are also observed at 23-07 and 27-93,
although much more muted for chloride. Despite these trends, the fact that the timing of
ammonia and chloride trends differ and other notable leachate indicator parameters are
not showing the same trends, would speak to the expected downward flow of ground
water within the overburden sediments. It is also noted that the chloride concentrations
are still below 100 mg/L and lower than the monitoring locations along L.agoon Road,
which would indicate that road salt influence may be the source of the trending chloride
concentrations. As noted in Section 2.1.2.2.1, the estimated lateral migration extent in
the overburden was noted to be between 16 and 320 m. The limited leachate presence,
beyond chloride and low ammonia concentrations 50 m downgradient (i.e., 19-91) would
infer limited contaminant migration. Well 19-91 is cross gradient to the leachate flow
regime.

Overall, the stabilizing or decreasing concentrations for most leachate parameters at the
west perimeter wells likely reflect the effect of the geomembrane final cover which was
installed in 2007.

2.1.3.4.3 South Perimeter

Along the south perimeter of the old landfill area (i.e. along the north side of Lagoon
Road), the two most interesting well nests are 14-07 and 23-07 since they were both
moved in order to construct the landfill cap in 2007. In both instances, when the wells
were re-established in 2007 and offset south of their original location; the parameter
concentrations declined from those original reported. The offset distances were relatively
small; but made a significant difference to the reported monitoring values being recorded
at these locations. These findings illustrate the impervious nature of the overburden soil
and the inability of leachate parameters to migrate away from the waste cell.
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Wells 36-93 and 38-93 lie ~100 m south of the landfill and are the furthest perimeter
monitoring locations. Both locations show background concentrations, although 36-93
does report an elevated iron concentration. The 36-93 well log suggests the well screen is
across a more sandy unit than 38-93 which may account for this difference.

The next closest series of monitoring wells are well nest 35-93, 37-93 and 39-93, which
are situated ~50 m from the landfill. The deep wells at these locations are situated
immediately above the bedrock contact. In the deep wells, indicator parameters are
generally close to background. A slight chloride trend over time is evident at all three
locations; but more stable over past five years. Wells 37-93-1 and 39-93-1 also show an
elevated iron concentration, albeit minimal compared to background levels. The final
note is elevated concentrations of ammonia and TKN in 2022 and 2023 at all the above
noted locations either at or beyond the historical range for these parameters. Similar
trending is observed at other locations, including background locations, such that these
trends in the absence of other leachate indicator parameter trends over the same period
would suggest they are not potentially sourced to the landfill.

The shallow wells at these three locations show a greater leachate influence. Upward
chloride concentration trends were evident with 39-93-II recording the highest values at
~550 mg/L (2020); however, have been more stable since. Given the lack of similar
trends with other parameters, they may be more related to road salt application on the
adjacent road as noted for other locations along western perimeter. Iron concentrations
are also elevated at 37-93-11, albeit variable. Similarly, iron concentrations have been
elevated at 35-93-II; but have declined and remained relatively stable in recent years.

Given the distances these monitoring wells are from the waste cell, the influences are
considered minimal. Some upward trends may be expected at these monitoring locations;
but the historic rate of increase is negligible. The three decades of monitoring has
defined this trend data and the degree of variation to be anticipated year to year.

Finally, the remaining southern perimeter wells immediately adjacent to the landfill cell
(wells 13-91, 18-91, 25-91 and 29-93) show varying degrees of leachate impact. The
majority of these wells are screened about ~4 to ~5 mbgs where a sandier seam has been
observed. 13-91-I is a deep monitor situated immediately above the bedrock contact.
Indicator parameters for 13-91-I are quite stable, with the exception of a subtle increasing
chloride trend and isolated ammonia / TKN elevations during the May 2023 monitoring
event. The remaining parameters trend slowly, if at all. No significant leachate impacts
have been detected based on the 30 years of monitoring.
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In contrast, 13-91-11, 29-93 and to a lesser extent 25-91 all have elevated chloride
concentrations that have ranged below 100 mg/L; but tend to be above this threshold and
as high as 589 mg/L (13-91-11 in 2018). The chloride concentration for well 13-91-II has
been trending upward since 2014 not unlike 29-93; but has shown to be variable within a
historic range without exceeding the maximum concentration from 2018.

Elevated iron concentrations are also noted for all three of these monitoring wells and a
decline in sulphate has also been observed at 13-91-1I1, although it has shown to be more
variable the past few years. The final item of note is the larger seasonal variability that
has developed at 13-91-II since 2018. Concentrations are observed to be much lower
during the spring monitoring event, which could be attributable to a compromised annual
seal which creates dilution when the overburden water table is high in the spring.

The detection at these locations given the age of the landfill is not of considerable
concern. The data suggests that the leachate migration away landfill in the overburden is
not substantial based on 40 years of operations and 30 years of monitoring.

2.1.3.4.4 East Perimeter

All wells adjacent to the east perimeter of the landfill are located hydraulically upgradient
of the landfill at a distance of 70 to 130 m from the landfill. In 2023, concentrations of
the indicator parameters at these wells were generally within the range of background
values (Table M3 — Appendix M).

2.13.5 Upper Bedrock Ground Water Quality (Old Landfill Area)

For the purpose of this discussion, natural (background) water quality for the upper
bedrock is considered to be represented by the range of monitoring data from wells
27-93, 55-98-1 and 56-02-I (refer to “overall range” for the upper bedrock in Table 1).
The following assessment of landfill impacts on bedrock groundwater quality focuses on
the bedrock wells located along the perimeter of the old landfill and screened within the
upper 3 m of bedrock. The upper 3 m of bedrock is generally more permeable (due to
fracturing) than the deeper bedrock and is expected to be the primary transmission zone
of contaminant migration from the landfill (Golder, 1996). The bedrock monitoring wells
along the perimeter of the old landfill area, which are screened within the upper 3 m of
bedrock, are: 20-91-I11, 21-91-1I1, 25-96 and 61-10-I1. A summary of the trends for the
indicator parameters at these six bedrock wells is provided below.

The chloride concentrations of these monitoring wells as shown in graph on the following
page illustrate the influence the old landfill has on the underlying bedrock aquifer.
Vertical percolation of the landfill leachate has allowed for a portion of the contaminant
mass to distribute into this lateral flow system as expected.
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The existing database is sufficiently long enough to show the origins of this influence on
several of these monitoring wells (i.e., 20-91-III and 21-91-II1). As shown in the graph
above, the chloride contamination increased over time which infers that the contaminant
flux through the overburden soils was sufficiently slow enough for this plume
development to be captured by the monitoring program. All of the surrounding bedrock
monitors show a similar increase within the same general timeline.

In the case of wells 20-91-1II and 21-91-1I1I, this increase continues until an equilibrium
condition is established. This equilibrium condition occurs when the vertical
contaminant flux into the underlying bedrock cannot grow any further due to a steady
state vertical permeability condition being established under the landfill. This is evident
at 25-96 which has established that equilibrium by the time this monitoring well is
constructed yielding a relatively constant chloride concentration at this sampling point.

Furthermore, the influence of the landfill capping is also expressed in this data with the
decline of the chloride concentration at well 20-91-11I and later at well 61-10-I, although
has found to increase again, likely owing to the active waste area approaching this
location in recent years. As summarized in Section 2.1.2.2.1, the volume of leachate
diminishing over time following the cap emplacement would lessen the contaminant flux
into the underlying bedrock. In fact, the lag which this occurs gives an indication of the
vertical transmission rate that has historically existed at the Site.

AZIMUTH ENVIRONMENTAL CONSULTING, INC.

24



Chloride Concentrations Owver Time

e 2 5-0E

2 1-91-11

e Z0-21 - 111

i 8-50-111

—— 2 257111

—l—27-93

1000

1o
1o

[1/3w) uopriuaILe)

25

AZIMUTH ENVIRONMENTAL CONSULTING, INC.



Both of these findings are quite important to the overall assessment. The equilibrium
condition establishes an upper bound to the contaminant flux into the underlying bedrock
aquifer and would establish a steady state plume delineation based on the constant flux
percolating into the bedrock unit. In Section 2.1.2.2.2, the vertical velocity into the
shallow bedrock aquifer was estimated to be about a year. However, the monitoring data
would suggest it took appropriately 10 years to break through based on the above noted
data, thus it is inferred that the vertical permeability was about two orders of magnitude
lower than the lateral estimate as opposed to the order of magnitude estimated in

Section 2.1.2.2.2.

However, the hydraulic response (i.e., mound reduction) through media can occur about
an order of magnitude faster than the chemistry trends, which accounts for the perceived
time lag with the cap construction before concentration reduction began to be seen in the
monitoring wells. It is also speculated that the cap’s influence on the underlying
environment is not uniform across the landfill since virtually no change in the steady state
condition occurred at well 25-96 and 21-91-II1. These findings are used for chloride
since it is deemed to be a conservative parameter and will readily move with the ground
water condition.

The same equilibrium condition is established at Well 25-96 for flux of ammonia into the
bedrock aquifer. At 25-96 the total ammonia has measured ~3 mg/L for the past two
decades. Well 21-91-III rose slower and appears to have achieved an equilibrium
condition as of 2012 at ~1.2 - 2 mg/L. Well 20-91-III has achieved a lower total
ammonia equilibrium threshold at ~0.5 mg/L, although has trended higher over the past
seven years up to ~1 mg/L in 2023.

In fact, many of the bedrock monitoring wells tend to show major and minor ion
chemistry at constant levels which attests to the steady state condition which is
established rapidly in the bedrock environment. As such, the water quality within the
underlying bedrock is not expected to shift significantly over time with the current
landfill configuration and operations.

2.1.3.6 Lagoon Wells

There are currently eight monitoring wells/well nests located along the exterior and
central containment dykes of the lagoon system. Wells 30-93, 31-93, 59-05 and 60-05
are overburden wells, whereas well nests 45-95, 46-95, 47-96 and 48-96 have one well in
the overburden (-II well) and one well in the upper bedrock aquifer (-I well). It is also
noted that wells 30-93 and 31-93 lie in close proximity to each other and are screened
across the same depth. In contrast, wells 59-05 and 60-05 also lie in close proximity to
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each other; but are screened across different depths with 59-05 screened immediately
above the bedrock contact and 60-05 screened higher in the soil profile. Finally wells
45-95-11 and 46-95-II are also screened immediately above the bedrock contact whereas
47-96-11 and 48-96-11 are screened about a meter above the bedrock contact. As a result,
the 46-95-1I and 59-05 responses are similar to the bedrock well 46-95-1.

Subsequent to 1999, the lagoons have been used for sludge storage and/or equalization
storage, except for Lagoon 1 which has been pumped out and used as part of the
stormwater management system for the landfill expansion area. Any sludges are
periodically pumped out of the lagoons to ensure optimal operation of the lagoons. The
supernatant in Lagoon 6 was sampled in October 2011 and gave chloride and total
ammonia concentrations of 150 and 41 mg/L, respectively. An analysis of the rate of
leakage and total ammonia transport through the overburden soil layer below the lagoons
is presented in Golder (1998).

In 2011, an assessment of the exceedances of the Water Pollution Control Plant ECA
total ammonia trigger concentration of 9 mg/L at the lagoon monitoring wells 46-95-1
(upper bedrock) plus 46-95-1I1 and 59-05 was completed by Golder (September 2011).
The primary source of the elevated total ammonia concentrations was reported to be
leakage from Lagoon 6, which had been used for sludge storage over an estimated twelve
year period and had reached its sludge storage capacity. The City removed much of the
sludge from Lagoon 6 during 2012 and 2013 and repaired the berms. The ammonia
concentrations showed a declining trend with time due to this remedial work and removal
of the ammonia-rich biosolids. The decreasing trend was evident at bedrock well 46-95-1
and 46-95-11, 59-05, although has since increased again to levels that are above the 2011
values indicating that similar remedial actions are required to be completed again.
Similar conditions were also observed at 30-93 and 31-93, although the ammonia
concentrations have not shown the recent increasing trends noted at the other locations
with concentrations becoming stabilized. This relates to the overall flow patterns
discussed previously where vertical migration into the bedrock represents the primary
flow path relative to horizontally through the limited permeability till overburden.

The interior slopes of the west and south perimeter dyke of Lagoon 6 were inspected by
Golder in 2014 for any areas of erosion, sinkhole development and/or pipe penetration
that may be indicative of enhanced seepage loss. No major defects were observed.
Several animal burrows were noted near the berm crest. These burrows were repaired.
The exterior (west) slope of Lagoons 2, 4 and 6 continues to be visually inspected by the
City at least once per month and weekly by OCWA for zones of increasing seepage,
erosion and/or sloughing of the vegetative matt. No indication of lagoon seepage has
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been noted. More recently, the sludge in Lagoon 4 has been removed and there is an
expectation that groundwater quality in the area will continue to improve with time.

2.1.3.6.1 Overburden Wells

In general, the chloride concentration at all overburden monitoring locations is
~100 mg/L and has been at that level over the period of record for the monitoring wells.
There is a degree of variation in some of the well data; but nothing of concern.

At well 30-93, the total ammonia concentration has steadily risen from 0.1 mg/L (2002)
to ~10 mg/L in 2021 and has been noted to be stable since. A similar increase was noted
at 31-93; but commencing in 2007. The increase to this level is similar to the total
ammonia concentration measured at 45-95-11 over the period of record. This elevated
total ammonia concentration is also measured at 47-96-11 and varies subtly over the same
range, albeit more elevated in recent years. In contrast, 48-96-11 and 60-05 show a total
ammonia concentration generally below 1 mg/L over their period of record.

An elevated iron concentration is also prevalent at the overburden monitoring wells and
suggests an anoxic condition associated with the sewage lagoons, which is anticipated.
Most monitoring wells are reporting an iron concentration between ~1 and 15 mg/L in
2023. Well 45-95-1II and 60-05 generally shows lower iron concentrations with
concentrations declining the past several years at 49-95-I1. The DOC in these monitoring
wells is also slightly elevated (~1 — 10 mg/L).

2.1.3.6.2 Bedrock Wells

Unsurprisingly, the chloride concentration in the underlying bedrock is also ~200 mg/L
(including 46-95-11 and 59-05), except at 48-96-1 which has historically been lower but
trending up in recent years to ~100 mg/L.

The total ammonia concentration at 46-95-1 (plus 46-95-11 and 59-05) had trended up
from 1 mg/L (1996) to ~20 mg/L (2011) and then declined presumably due to the
biosolids removal which occurred in 2011 to ~3 mg/L by 2015 before trending up again
to ~30 mg/L (2023). However, this response is unique to this area of the Site. At 47-96-1
and 48-96-1, the total ammonia concentration has varied around 0.3 mg/L and been as
high as 3 mg/L and as low as 0.1 mg/L. At 45-95-1, the same general variability is noted
although more muted with concentrations generally falling around ~1 mg/L.

Iron concentrations are elevated suggesting anoxic conditions. At 46-95-I (plus 59-05
and 46-95-1II), the iron concentration is trending up from ~3 mg/L in 1997 to ~13 mg/L
(2023). A downward iron trend has been observed at 45-95-1 over the past ten years from
~5to ~2 mg/L. At 47-96-1 the iron varies at about 0.3-2 mg/L, with more elevated

AZIMUTH ENVIRONMENTAL CONSULTING, INC.

28



concentrations the past two years. However, at 48-96-1, the iron concentration was
originally about 0.1 mg/L; but has fallen to around 0.03 mg/L over the past eight years,
although shows low concentration seasonal variability.

A downward trend in sulphate to non detectable levels occurred by 2008 at 46-95-1 and
by 2006 at 59-05; but these are the only monitors to measure this trend. In contrast,
sulphate concentrations have increased at 45-95-1 since 2007 from ~40 to ~425 mg/L,
although steadily decreasing since. The previous increase and longer term trend could be
attributed to potential alum based compounds commonly used in the sewage treatment
process. The remaining locations have consistent concentrations of ~10 mg/L.

Appendix N provides a comparison of the lagoon monitoring well water quality to
Provincial Water Quality Objectives (“PWQQO”). Similar to previous-years, the data for
2023 indicates concentrations greater than PWQO for several parameters as summarized
in the table below. These PWQO exceedences tend to correlate with the parameters
noted above (i.e., iron,); but also include a couple other parameters including cobalt and
arsenic.

The inferred anoxic conditions permit higher iron water solubility concentrations owing
to valence shift (i.e., ferrous iron). Arsenic was exceeded by a marginal amount at 47-11
during October 2023, but not at any other location or monitoring event, indicating it is
likely anomolous. Cobalt was noted above criteria at a few locations during the May
monitoring event. However, these detections occur on occasion; but, are felt to be
sporadic at best and will be monitored for future consistency.
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Table 3: PWQO Exceedances in Lagoon Wells

Well No. Iron Arsenic Cobalt
Overburden Monitoring Wells

30 S/F - S/F
31 S/F - -
45-11 - -

46-11* S - S
47-11 S/F F -
48-11 S/F - -
59* S/F -

60 S/F - S
Bedrock Monitoring Wells

45-1 S/F - S
46-1 S/F -

47-1 S/F - S
48-1 - - -
Notes: * geochemistry indicative of the bedrock water quality

- no exceedences reported in 2023
S —spring sampling exceedence in 2023
F — fall sampling exceedence in 2023

Beyond the general water quality parameters, BTEX compounds are also sampled for
these locations which did not indicate any exceedances in 2023.

2.1.3.7  Perimeter Collector Water Quality (Old Landfill Area)

Schedule C of the amended landfill ECA requires that the perimeter Leachate Collector
Pumping Chamber (LPC-1) adjacent to the old area of the Lindsay-Ops Landfill Site be
monitored monthly for a comprehensive list of water quality parameters. Further
monitoring for parameters including additional major ions, additional trace metals, free
cyanide, nitrilotriacetic acid (NTA), pesticides, radionuclides and trihalomethanes is
required on a semi-annual basis (i.e., May and October). LPC-1 is shown on Figure 2B.

In 2023, leachate samples were collected monthly from LPC-1, as summarized along
with historic data in Appendix B. Laboratory Certificates of Analysis are also provided
on compact disc in Appendix D.

The perimeter leachate collector system collects groundwater and leachate. In the past
and prior to 2005, the perimeter collection system also collected surface water run-off.
The surface water entered the collector via a catch basin near the old landfill entrance
area, which was subsequently sealed and covered with waste. The Golder (2019) report
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indicated that this surface water and ground water ingress is believed to be diluting the
landfill leachate component. Hence, the concentrations of contaminants in the perimeter
collector system pumping chamber tend to be lower than leachate concentrations within
the landfill such as at leachate wells 6-90-II, 7-90 and 7-90-I1.

It is acknowledged that the LPC-1 chemistry data is more dilute than the leachate
monitoring well chemistry. In some instances, the difference is considerable. For
example, the leachate quality wells at the base of the landfill have consistently recorded
chloride at ~1,000 mg/L over the past decade, if not longer. In contrast, the LPC-1 data
has measured a chloride concentration at ~100-200 mg/L.

While the difference between these two measuring points could be reconciled through
dilution, it is felt the volumetric requirements for the ingress of “clean” water are not
rational. Percolation through the waste mound to the landfill base yields a stronger
leachate signature then the capture at the periphery of the waste mound. For example, the
water quality at 16-91-I is comparable to the LPC-1 data. This follows the Site
conceptual model which indicates vertical migration is the dominant flow path versus
horizontally through the till overburden.

Prior to 2006 and the cap emplacement, the key LPC-1 indicator parameter data was
trending upward (i.e., chloride, ammonia, iron, etc.). Once the cap was constructed, the
LPC-I chemistry stabilized in terms of chloride, calcium, conductivity and alkalinity
following an abrupt downward shift in concentration. Other indicator parameters
(i.e.,total ammonia, DOC, sulphate) declined more slowly before stabilizing. Thus, the
cap has had a significant mitigating effect on the collection system water quality.

Originally the LPC-1 chloride data had trended upwards from ~100 mg/L (1991) to
~450 mg/L (2005); but then dropped by 2006 to ~200 mg/L. Since then, the chloride
trend in the LPC-1 data is remarkably consistent. A seasonal variation is evident where
the chloride concentration declines to ~100 mg/L; but consistently returns to the

200 mg/L threshold every summer season.

The ground water evaluation in the sections above suggest that the landfill leachate is
diffusing outward slightly in the overburden soils, albeit to a very limited extent. This is
expected and not a concern due to the low concentrations. The reduced concentrations in
the perimeter collection system are also partially likely due to the capture of younger
waters at the periphery of the landfill site.

Like the chloride concentration, the total ammonia data has followed a similar path. In
1991, the LPC-1 total ammonia concentration was ~1 mg/L and increased to ~90 mg/L
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by 2005 before falling back to ~20 mg/L by 2011 and then has remained at this level (i.e.,
~5 to 30 mg/L in 2023). The leachate monitoring data tends to yield 400 mg/L or more at
the base of the waste mound. As anticipated, TKN mirrors the total ammonia data in the
LPC-1 data.

The DOC concentrations also followed a similar trend as the total ammonia data. In
1990, the LPC-1 total ammonia concentration was ~30 mg/L and increased to ~180 mg/L
by 2005 before falling back to ~20 mg/L by 2011 and then has remained at this level (i.e.,
~6 to 20 mg/L in 2023).

The sulphate data has also followed this trend with concentrations in 1991 at ~50 mg/L
and then steady increasing to ~200 mg/L in 2002 before trending down to ~50 mg/L in
2006 and then have remained at this level since that time (i.e., 14 to 49 mg/L in 2023).

In general, the iron concentrations have measured between ~10 and ~70 mg/L (i.e., ~5 to
90 mg/L in 2023) with the occasional measurement at or below 1 mg/L. These
occasional low measurements have been much less frequent once the cap was
constructed.

The MECP has also required the evaluation of specific chemical suites as is discussed
below. For minor ion metals, all concentrations were found at trace concentrations.
Aluminum concentrations ranged from 0.05 to 0.27 mg/L. Manganese concentrations
ranged from 0.284 to 0.53 mg/L owing to the geochemically reduced state of this
parameter. Alkalinity as an indicator parameter had a concentration that was elevated
and ranged from 443 to 801 mg/L with an average of 664 mg/L.

In 2023, all cyanide samples were below the detection limit as has been the case over the
past decade. Biochemical oxygen demand (BOD) concentrations were relatively low all
samples below 12 mg/L, with a maximum concentration of 7 mg/L. In general, this
parameter has been below 15 mg/L for the past decade. Phenols were below the
detection limit for all 2023 samples, similar to last year. This parameter has also been
below the detection limit about half the time for samples collected in the past decade.
This accounts for a recommendation to remove cyanide and phenols as an indicator
parameter / analyte.

Selenium was below detection limits for all samples in 2023. The period of record has
shown to be below 0.0012 mg/L and only infrequently detected since 1998. Further
evaluation of this parameter is unwarranted. Similarly, mercury was not detected above
the MDL in 2023. It has never been detected above 0.6 ng/L and only detected in 9 of
176 samples run since 2002. Further evaluation of this parameter is unwarranted. A
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trace silver detection was observed in 2022 (0.2 mg/L). Silver was below detection limits
in 2023 and only 24 of 2,164 samples have had detections. Further evaluation of this
parameter is unwarranted. Boron concentrations in 2023 varied from 0.266 to

0.581 mg/L and have yielded these results for the past decade. Fluoride concentrations in
2023 were below the MDL for all samples. The fluoride concentration has not been
above 0.3 mg/L since 2005. Further evaluation of this parameter is unwarranted.

Low concentrations of BTEX compounds were detected in 2023. Toluene was not
detected in 2023 and has been sparingly detected for 10+ years. This accounts for a
recommendation to remove it as an indicator parameter. Xylenes were detected at very
low levels in 8 of the 12 months in 2023, although<2 pug/L. Similarly, ethylbenzene was
detected but at very low levels in on 11 occasions in 2023 at concentrations <1.2 pg/L.
Benzene was consistently detected but again at very low levels at concentrations below
<3.6 pg/L, which is only marginally above the ODWQS of 1 ug/L. As such, the low and
consistent concentrations are not viewed as a concern.

Nitrilotriacetic acid (NTA) was not detected again for the seventh year in a row.
Similarly, trihalomethanes (THMs) were not detected in 2023 and have only been
detected three times at trace levels since 2006. Further evaluation of this parameter
group is unwarranted. PCBs were also not detected for the tenth year in a row. PCBs
while being recalcitrant (resistant to degradation) are highly sorptive and therefore
unlikely to move with ground water at significant concentrations. Further evaluation of
this parameter group is not warranted. Similarly, the organochlorine pesticide scan failed
to detect any parameter above the MDL for the 15" year. Further evaluation of this
parameter group is unwarranted.

Finally, a radionuclide screening yielded detections of gross-alpha particles below
0.2 Bg/L which are screening thresholds recommended by the World Health
Organization. Gross Beta detections were observed in both the spring and fall sample
results with concentrations ranging between 0.46 to 1.23 Bq/L, which in range with
previous results.

The conclusions drawn from this evaluation are that the LPC-1samples appear to be quite
stable in terms of their major ion chemistry over the past decade and that other screening
analysis recommended in the past have been conducted over numerous years and their
continued evaluation in the absence of any significant historic results is unwarranted.
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2.1.3.8 Overburden and Upper Bedrock Ground Water Quality

(North Expansion Area)
The north expansion area of the landfill started receiving waste in 2003 in Cell 1
(i.e., most northern cell) which was constructed in late 2002. Cell 2 was constructed in
the fall of 2004 and did not receive waste until December 2004. The northern halves of
Cells 3 & 6 were constructed during the summer/fall of 2008, with waste receipt
commencing in November 2008. The southern halves of Cells 3 & 6 were constructed in
the summer of 2011 and started receiving waste in November 2011. The western portion
of the northern half of Cells 4 & 5 was constructed in late 2016/early 2017 and starting
receiving waste in March 2017, while the eastern portion was constructed in 2019.

The key overburden and upper bedrock monitoring wells downgradient of the active fill
area during 2023 are as follows:

Table 4: Key Downgradient Monitoring Wells — Active Area
Overburden Wells Upper Bedrock Wells
(Downgradient of Active Fill Area — (Downgradient of Active Fill Area —
North Expansion) North Expansion)
57-02-11 57-02-1
58 11-90
61-10-11 61-10-1
61-17-1
62-17-1
62-17-11
62-17-111

It is our opinion that the above-noted wells display a near background water quality based
on the indicator parameters being used (Table 5 — below). The total ammonia
concentrations are comparable to the background water quality data; however, increasing
trends are evident, most notably at MW59-05, which has occurred consistently over the
past ten years along with subtle alkalinity, barium, chloride, TDS, TKN and iron trends.
More recent upward trends are evident at 11-90, 57-02-II and 58-02-1.

Similarly, the traditional indicator parameters (i.e., phosphorus & phenols) exist within
the background range. The toluene concentration at 58 is elevated and this represents a
series of measurements between 2007 and 2011. Since 2011, toluene has not been
detected. No other BTEX parameter detection was noted in 2023.

The elevated conductivity measurements are attributed to the elevated chloride
concentrations which are discussed below. The iron concentration also reflects a
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background water quality as do the sulphate concentrations and the DOC concentrations.
All of these parameters are relatively stable in time and do not reflect any perceived
trending.

However, the chloride concentrations are elevated at some wells and show some upward
trends; but many have stabilized. Well 57-02-1I had a chloride concentration at

~50 mg/L in 2002 which remained at this level until 2004 when it increased to 360 mg/L
(2006). Since that time is has increased slightly and become more variable within a
predictable range. In 2023 the chloride concentration was ~400-500 mg/L. At 58-02, the
chloride concentration has been trending up since 2002. In 2002, the concentration was
~2 mg/L and has risen since then to ~300 mg/L in 2023; but this still isn’t considered to
be overly significant. The same can be suggested for 61-10-II where the chloride
concentration is at ~200 mg/L in 2023. This increasing trend in the absence of other
more dominant indicator parameters (i.e. ammonia) is considered to represent a road salt
or dust suppressant influence given the proximity of these wells to the internal road
system.

The same can be stated for the bedrock monitoring wells. As seen on Table 5 (below),
these wells show consistent and flat / level responses for the key leachate indicator
parameters, except for chloride (and those affected by chloride including electrical
conductivity [EC]).
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Table 5:

Summary of Background & Expansion Area Ground Water and Leachate Quality Monitoring Data for
Leachate Indicator Parameters

Background & Expansion Area Ground Water Quality
(1990 - 2023)* 5
Overburden Wells Bedrock Wells Leachate Quality
Background Wells Expansion Area Wells Background Wells Expansion Area Wells

Indicator 49-96-11 49-96-111] 56-02-1l| 57-02-l 58-02( 61-10-11 2793 55-98-| 56-02-1 11-90| 57-02-| 61-10-1| 62-17-1| 62-17-ll] 62-17-llI 6-9041 7-90 7-90-11
Parameter

Chloride 99 86 111 267 54 51 5 82 106 101 267 113 134 49 134 1,186 997 1,593
Ammonia 0.1 0.1 0.2 0.4 0.1 0.1 0.2 0.4 0.4 0.3 0.4 0.5 0.7 0.2 0.7 529 416 971
Phosphorus 0.1 0.1 0.3 0.1 0.1 0.4 0.05 0.1 0.1 0.1 0.1 0.1 0.1 0.4 0.1 1 4 4
Phenols 0.001 0.001 0.001 0.003 0.001 0.005 0.001 0.002 0.001 0.003 0.003 0.003| 0.005 0.008 0.005 0.04 0.1 0.1
EC 853 884 987 1,399 975 889 458 723 830 929 1,399 1,088 1,693 972 1,693 10,900| 19,889| 16,111
TKN 0.3 0.5 4 1 0.4 1 1 0.5 1 1 1 1 1 1 1 600 431 1,078
Alkalinity 252 295 262 288 425 324 211 235 251 292 288 403 533 391 533 4,347 12,657 6,547
Calcium 113 141 90 146 150 127 68 71 90 120 146 124 86 80 86 158 79 152
Iron 0.3 0.1 0.2 0.4 0.5 0.4 1 1 1 1 0.4 0.2 0.3 0.1 0.3 10 9 23
Sulphate 70 65 124 42 55 91 35 36 39 31 42 20 189 68 189 22 40 27
Boron 1 0.2 0.1 0.1 0.1 0.04 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.0 0.2 9 7 18
Barium 0.1 0.1 0.1 1 0.2 0.2 0.1 0.3 0.2 0.2 1 0.5 0.2 0.2 0.2 1 1 0.4
DOC 2 3 3 2 3 3 2 2 2 3 2 7 21 3 21 390 295 451
TDS 527 521 615 829 600 525 271 426 453 553 829 601 1,038 569 1,038 6,918 8,005 9,392
Toluene 1 0.5 0.5 0.4 1 0.6 0.5 0.5 0.5 0.5 0.4 0.5 0.5 0.5 0.5 2 2 16

Notes:

All values in mg/L excep All values in mg/L except toluene which is in ug/L and electrical conductivity in nohms/cm
* Data presented represents period of record average for each monitoring well
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The 57-02 well nest consists of a shallow well (screened from 2.5 to 4.0 mbgs) located
immediately adjacent to the drainage ditch which conveys run-off from the landfill access
road and parking areas to the stormwater management pond. It is considered that the
elevated chloride and calcium concentrations at this shallow well reflect infiltration of
road salt/ dust suppressant impacted surface water along the ditch. Vertical percolation
of the road salt is also considered to have resulted in the 57-02-I increase. The chloride
concentration at this well dropped from ~300 mg/L in 2003 to ~100 mg/L in 2005 and
then has increased up to ~500 mg/L in 2019 and has since been removed from the
monitoring program due to redundancy in monitor locations in this area. Similarly
elevated chloride is observed 61-10-1 ( ~200 mg/L) with increasing trends; however,
these match concentrations and trends observed in the overburden monitor 61-10-II such
that it is interpreted to be vertical migration from surficial road salt sources similar to 57-
02.

2.1.3.9 Leachate Pumping Chamber Water Quality (North Expansion Area)

Schedule C of the amended landfill ECA requires that monitoring of the north expansion
Leachate Collector Pumping Chamber LPC-2 (located immediately west of Cell 1), occur
for a select (“comprehensive”) list of parameters on an annual basis, and for additional
select (“indicator”) parameters on a semi-annual basis. The results of the chemical
analyses are used to characterize the leachate from the north expansion area and to
address Condition No. 4.48 of the ECA. The results of leachate quality monitoring at
LPC-2 for 2023 and the previous 17 years are summarized in Appendix B. Laboratory
Certificates of Analysis are also provided on compact disc in Appendix D.

During 2023, the leachate pumping chamber received leachate from Cells 1, 2, 3, 6 and
the north portion of Cells 4 and 5. A review of the 2023 data for the leachate pumping
chamber indicates that the key leachate indicator parameters have remained essentially
constant since the monitoring commenced in 2006, although some parameters show a
greater range of variability.

The average chloride concentration in the leachate is ~600 mg/L which is reflective of the
data trend. These chloride concentrations are approximately three times stronger than
that measured at the old landfill LPC-1.

The total ammonia concentration average is ~170 mg/L which is reflective of the general
trend. These total ammonia concentrations are an order of magnitude higher than that
measured at the old landfill LPC.

The iron concentration average is ~20 mg/L (discounting anomalously high August 2022
value), which is reflective of the general trend which varies between 1 and 100 mg/L.
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This parameter concentration is comparable to that measured at the old landfill LPC. The
DOC concentrations were initially quite high (i.e., ~600 mg/L in 2007); but have declined
to a degree over time. In 2022, the DOC concentrations were between ~40 and 80 mg/L.
The DOC concentration is significantly higher than that measured at the old landfill LPC.
The sulphate concentrations tend to be quite variable between 1 and 150 mg/L and
average about the same as the old landfill LPC (i.e., ~65 mg/L).

As expected, the phenols concentration is orders of magnitude higher than the old landfill
LPC which is attributed to the “young” nature of the leachate signature (i.e., ~0.3 vs.
0.009 mg/L average). Over time the expectation is that it will trend to non detectable
levels, which has been initiated already. Similarly, the toluene concentration is elevated
compared to the old landfill (i.e., ~18 vs. 0.6 pg/L average). Over time the old landfill
toluene concentration degraded two orders of magnitude to a point where it is sparingly
detected today. Toluene concentrations are noted to have declined over time with it
routinely found below detection limits the past few years. Phosphorus concentrations are
averaging 0.7 mg/L which is twice that measured in the old landfill LPC.

The obvious conclusion is that the expansion area leachate quality is relatively strong and
reflective of a young leachate quality and will likely decline in strength with time similar
to the old landfill.

2.1.4 Reasonable Use

The Reasonable Use Guideline establishes limits for contaminant impacts along the
property boundary of the landfill based on background ground water quality and the
“reasonable use” of groundwater on adjacent property. Where a reasonable use of
groundwater on the adjacent property is for drinking water, which is the case for the
adjacent properties to the south, north and east of the Lindsay-Ops Landfill, the
Reasonable Use Guideline stipulates that the quality of the groundwater at the property
boundary may not be degraded by an amount in excess of:

e 50% of the difference between background and the ODWQS for non-health related
parameters (e.g., chloride), or

o 25% of the difference between background and the ODWQS for health related
parameters.

For example, chloride which is a non-health related parameter with an ODWQS of
250 mg/L and average overburden and shallow bedrock background concentration of
100 mg/L, the Reasonable Use Criteria for the overburden is 175 mg/L.
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The property boundary to the south of the Lindsay-Ops Landfill Site is outside the
potential pathway of leachate migration from the landfill (see Figures 5 and 6) and
therefore is not impacted by the landfill. This is supported by the absence of any
significant leachate impacts at the furthest south monitoring wells: 36-93 (overburden),
38-93 (overburden) and 54-98 (historic - upper bedrock). Parameters that were naturally
occurring at concentrations above the ODWQS at some of these monitoring wells in 2023
including iron.

The property boundary to the north of the landfill is also outside of the potential pathway
of leachate migration from the landfill (see Figures 5 and 6) and is not impacted by the
landfill. However, the upper bedrock well 53-98 has indicted an overall increasing trend
in chloride concentration since approximately 2003, reaching a peak concentration of
834 mg/L in 2023. Furthermore, concentrations exceeding the ODWQS were observed at
well 53-98 for hardness, iron, aluminum, barium, manganese and total dissolved solids,
which are considered naturally occurring. It is noted, that the increasing trend in chloride
concentration reflects impacts from salt application over the asphalt surface surrounding
the landfill administration building. Snow plowed from this surface was normally piled
in the vicinity of this well. Iron and manganese concentrations at this well have increased
since the installation of this well, reaching values of 1.79 mg/L in 2022 and 0.14 mg/L in
2022, respectively, although have been more stable for the past several years. The
slightly elevated iron and manganese is considered to be the result of a valence change in
the water chemistry owing to the oxygen depleted ground waters occurring naturally in
the bedrock aquifer. In this anoxic environment the geochemically reduced iron and
manganese have an elevated solubility limit compared to the oxygenated valence of these
parameters. Both iron and manganese are readily available earth elements and thus the
valence change merely permits the naturally occurring elements to be in solution. Iron-
rich ground waters from bedrock well are a common occurrence in Ontario owing to this
condition. The barium concentration has shown a slight rise for the period of record, but
is considered more likely naturally sourced.

The property boundary to the east is at a distance of approximately 130 m from the edge
of the landfill and is upgradient of the landfill relative to the direction of ground water
flow (Figures 5 and 6). This boundary is not impacted by landfill leachate. Parameters
that are naturally at concentrations above the ODWQS at the east boundary monitoring
wells include iron, hardness and manganese.

The Reasonable Use Guideline does not apply to the west property boundary as there are
no private lands in this area and there is no drinking water usage of the ground water
along the ground water flow path downgradient of this boundary. As shown on Figures 5
and 6, the ground water flow path from the west property boundary is to the Scugog
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River, and the land between the west property boundary and the river is occupied by a
wetland and the Lindsay WPCP lagoons.

2.1.5 Ground Water Trigger Mechanism

The approved trigger levels and response plans for the landfill are described in detail in
Section 12 of the Design Report — Continued Use of North Expansion of Lindsay-Ops
Landfill (EarthTech, 2000). The following discussion summarizes separately the trigger
mechanism for the old landfill area and for the north expansion area and provides a
comparison of these trigger levels to the ground water quality monitoring results obtained
for 2023.

2.1.5.1 Old Landfill Area

The ground water trigger mechanism for the old landfill area applies-to the following
bedrock monitoring wells located downgradient (i.e., west and northwest) of the old
landfill area:

The trigger level for the monitoring wells identified below (i.e., Table 6 - below) is a total
ammonia concentration of 9 mg/L, which is based on a maximum allowable total
ammonia loading of 0.6 kg/day from the overall landfill (i.e., old landfill area and landfill
expansion area combined). For the monitoring carried out in 2016, prior to
decommissioning of the trigger Well Nests 8-90 and 22-91, there was no exceedance of
the total ammonia trigger level of 9 mg/L at any of these wells. After decommissioning
of Well Nests 8-90 and 22-91 in 2016 to allow construction of Cell 4/5 (north half),
replacement well 61-17-1 and Well Nest 62-17 were installed in the winter of 2018 as
required by Condition 11.1 of the ECA and monitored then.

Table 6: Old landfill Area Trigger Mechanism Results - 2023
Depth of Well Maximum Measured Ammonia
Trigger Debth to Screen Interval Concentration
Bedrock B ez rock Relative to Bedrock
Monitoring Well Surface Surface 2016
(Old Landfill b (m) (prior to well 2023
Area) o) decommissioning
)
8-90-1" 9.0 69 - 84 2.1
8-90- 11" 9.0 3.0 - 45 2.2
8-90-111" 9.0 -0.6° - 09 1.2
20-91-1 10.7 69 - 84 4.0 7.96
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Depth of Well Maximum Measured Ammonia
Trigger Depth to Screen Interval Concentration
Bedrock B P Relative to Bedrock
. edrock
Monitoring Well Surface Surface 2016
(Old Landfill b (m) (prior to well 2023
Area) o) decommissioning
)
20-91-11 10.7 42 - 5.7 0.8 1.61
20-91-I1I1 10.7 08 - 23 0.2 1.09
21-91-1 9.9 75 - 9.0 2.2 3.35
21-91-11 9.9 42 - 5.7 1.5 2.15
21-91-111 9.9 08 - 23 1.7 1.65
22-91-1" 7.0 8.8 - 103 3.5 D
22-91-I1"" 7.0 48 - 63 1.3 D
22-91-111" 7.0 1.0 - 25 0.4 D
61-17-1" 4.4 48 - 6.3 2.51
62-17-1""" 4.5 9.0 - 10.5 2.01
62-17-11"" 4.5 50 - 6.5 1.88
62-17-111"" 4.4 22 - 37 0.31

Notes:  values rounded for presentation purposes
D well has been decommissioned
*  top of well screen extends above bedrock surface by 0.6 m
**  well decommissioned in 2016 to allow construction of Cells 4/5 (north half)
"™ new trigger wells installed in 2018 to replace decommissioned wells

Including these new wells, there were no exceedances of the total ammonia trigger level
of 9 mg/L in 2023. Figure 7 show all of the historical total ammonia results through to
the end of 2023 for the old landfill area trigger monitoring wells.

Similar to previous years, the maximum total ammonia concentration in 2021 was at
20-91-I (2.71 mg/L) which is located west of the old landfill area. Well 20-91-I has one
of the deepest well screens relative to bedrock surface amongst the bedrock trigger wells
and has indicated a gradual but consistent upward trending for total ammonia
concentrations, which is interpreted to be associated with naturally mineralized ground
water in the deeper bedrock. The shallow bedrock well at 20-91 (i.e., 20-91-III) indicated
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lower total ammonia concentrations (i.e. ~1 mg/L in 2023) within the background range
which would support a natural source.

2.1.5.2 North Expansion Area

The ground water trigger mechanism for the north expansion area applies to the
following bedrock monitoring wells located downgradient (west) of the landfill
expansion area:

Table 7: North Expansion Area Trigger Mechanism Results - 2023
Trigger Bedrock Depth to | Depth of Well Screen Maximum Measured
Monitoring Well Bedrock | Interval Relative to Ammonia Concentration
(Landfill Expansion Surface Bedrock Surface in 2023
Area) (mbgs) (m) (mg/L as N)
11-90 7.6 0.5° - 1.0 2.71
61-10-1 7.6 1.5 - 3.1 4.68

Notes:  values rounded for presentation purposes
*  top of well screen interval extends above bedrock surface by 0.5 m

The trigger level for the above trigger monitoring wells is total ammonia concentration of
3 mg/L, which is based on a maximum total ammonia loading of 0.6 kg/day from the
overall landfill (i.e., old landfill area and landfill expansion area combined). For the
monitoring carried out during 2023, 61-10-1 exceeded during the May monitoring event,
but was significantly lower in July and October (0.38 & 39 mg/L), which is more in line
with historical concentrations. - As such, the May event is considered anomalous and will
be tracked in 2024. Monitor 11-90 is elevated above historical concentrations as well,
but is below the trigger limit. Given a similar decline in July and October values as at
61-10-1 was observed, it is uncertain as to the source of the elevations, but could be
anomalous data. Figure 8 show the historical total ammonia results through to the end of
2023 for the landfill expansion area trigger monitoring wells (i.e. 11-90, 57-02-1 [no
longer included for sample collection], and 61-10-1) which further illustrates the isolated
deviation in ammonia concentrations during May 2023. A subtle increasing trend has
been noted over time at 11-90, which will continue to be monitored in 2024; however,
has still generally remained within the historical range.

2.1.53 Supplemental Ground Water Trigger Mechanism (Toluene)

In a memorandum from Mr. Dana Cruikshank of the MECP dated October 1, 2014
regarding review of the 2013 Annual Status Report, it was recommended that “... a
trigger mechanism be tied to one of the ground water wells that would trigger VOC
sampling in surface water before the four (4) year sampling time frame ...”.
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In response to this request, it was proposed that a trigger be set for toluene at 0.8 ng/L
(PWQO value) at shallow ground water wells 18-91 and 58-02. Well 18-91 is located
near the southwest corner of the old landfill area and well 58-02 is located just west of
Cell 2 of the landfill expansion area. Together these proposed shallow wells allow
coverage of both the old landfill and the landfill expansion areas. Should the toluene
concentration exceed 0.8 pg/L on three consecutive monitoring events at either well (not
necessarily the same well each time) then monitoring for VOCs at the surface water
drainage ditch stations should resume at least twice per year. In 2023, the toluene
concentration at these two wells was below the detection limit of 0.5 pg/L, similar to
previous years.

2.1.6  Estimation of Contaminant Mass Loadings

Condition 15.1 of the ECA requires mapping of concentrations of the indicator
parameters: chloride, total ammonia, phosphorus, toluene and phenols in the upper
bedrock aquifer. This condition also requires estimates of mass loadings for these
indicator parameters to the Scugog River from the landfill area and from the Lindsay
WPCP lagoons via migration through the upper bedrock aquifer. The mapping of
concentrations in the upper bedrock is presented in Figures 9A to 9E. The calculation of
mass loadings is presented below.

As required by Condition 15.1, the contaminant mass loadings to the Scugog River via
the upper bedrock aquifer were calculated separately for each of the three sources: the
old landfill area, the landfill expansion and the Lindsay WPCP lagoons.

2.1.6.1 Old Landfill Area
The loadings from the old landfill area were calculated using the following equation:

. kg m mg 1 /yr L 1 (kg
Loading (@) ="7VpgR (y—r> X W(m) x H(m) x (CBR - CBG) (T) X %(m) X 1,000 (W) X W(m_g>

where
vsr = ground water flux in the upper bedrock aquifer along the downgradient
(west) side of the old landfill area;
= 10 m/yr based on a horizontal hydraulic gradient of 0.003 (Figure 6) and
a upper bedrock hydraulic conductivity of 10" m/s;

W = width of landfill footprint perpendicular to the direction of ground water
flow in the upper bedrock aquifer;
= 270 m;
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Csc

Cer=

thickness of the upper bedrock aquifer contaminant mixing zone;
3 m (Golder, 1996);

median of the “overall range” of background concentration in the upper
bedrock aquifer (Table 1);

average of maximum measured concentrations in 2023 in the upper
bedrock aquifer along the downgradient (west) side of the old landfill
area

(i.e., maximum concentrations at wells 20-91-I11, 21-91-III and 62-17-I1I,
as shown on Figures 9A to 9E).

2.1.6.2 North Expansion Area

The loadings from the north expansion area were calculated using the same equation
presented above for the old landfill area, but using the following input parameters:

UBR =

Cer=

ground water flux in the upper bedrock aquifer along the downgradient
(west) side of the current filling area of the north expansion;

63 m/yr based on a horizontal hydraulic gradient of 0.02 (Figure 6) and a
upper bedrock hydraulic conductivity of 10 m/s;

width of landfill footprint perpendicular to the direction of ground water
flow in the upper bedrock aquifer;
300 m;

average of the maximum measured concentrations in 2023 in the upper
bedrock aquifer along the downgradient (west) side of the current filling
area of the north expansion

(i.e., maximum of concentrations at wells 57-02-1, 11-90 and 61-10-1, as
shown on Figures 9A to 9E).

2.1.6.3 Lindsay WPCP Lagoon Area

The loadings from the Lindsay WPCP lagoon area were calculated using the same
equation presented above for the old landfill area, but using the following input

parameters:

UBR =

ground water flux in the upper bedrock aquifer along the downgradient
(west) side of the lagoons;
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= 32 m/yr based on a horizontal hydraulic gradient of 0.01 (Figure 6) and a
upper bedrock hydraulic conductivity of 10 m/s;

W = width of landfill footprint perpendicular to the direction of ground water

flow in the upper bedrock aquifer;
= 1,000 m;

Cer= the average of the maximum measured concentrations in 2023 in the
upper bedrock aquifer along the downgradient (west) side of the lagoon
area
(i.e., average of concentrations at wells 45-95-1 and 46-95-1, as shown on
Figures 9A to 9E).

Table 8 below shows the calculated loadings for the indicator parameters in 2023 based
on the above method of calculation. The primary loadings are for chloride, with
calculated loadings of 0.3 kg/day from the old landfill area, 233 kg/day from the landfill
expansion area and -18 kg/day (background more elevated) from the lagoon area. Note
that the calculated loading from the lagoon area may include some loading from the
landfill area, as the lagoons are located downgradient of the landfill. Furthermore, the
calculated loadings for chloride from the landfill expansion area are considered to be
primarily from road salt impacts at 57-02-1.

For total ammonia, the total calculated loading from the overall landfill (i.e., old landfill
area and the landfill expansion area combined) is 0.01 kg/day, which is much less than
the design criteria of a maximum allowable total ammonia loading of 0.6 kg/day. Given
that the dissolved phase contaminant plume is in steady state in the bedrock aquifer, this
loading will not vary appreciably and is an order of magnitude below the allowable limit.

AZIMUTH ENVIRONMENTAL CONSULTING, INC.

45



Table 8: Calculated Contaminant Loadings to Scugog River
Indicator Median of Average Concentrations in Upper Bedrock Loadi
Parameter Background Aquifer in 2023 koa/dlng
Concentration Cgr (Mmg/L) (kg/day)
BRanek'lupi’ers Downgradient'| Downgradient?| Downgradient® old Landiil
edrock Aquifer i L
of Old La;dﬁll of ExpanAS|on of Lagoon Area Landfill | Expansion zgocln
rea rea Area Area rea
Chloride 158 173 1,661 123 0.3 233| - 18
Ammonia 1.1 0.8 1.6 16] - 0.01 0.08 8
Phosphorus <0.1 <0.1 <0.1 <0.1] <0.002 <0.012[ <0.04
Phenols 0.001 <0.001 <0.001 <0.001 <0.00002| <0.0001
Toluene <0.0005 <0.0005 <0.0005 <0.0005 <0.00005| <0.0002

Notes: All values in mg/L

average of maximum concentrations at wells 20-91-Ill, 21-91-lll and 62-17-IIl in 2023

average of maximum concentrations at wells 11-90, 57-02-1 and 61-10-I in 2023

average of maximum concentrations at wells 45-95-1 and 46-95-1 in 2023

loadings from lagoon area may include loadings from the landfill, as the lagoons are located downgradient of the landfill
includes median concentrations of wells 55-98-1 and 56-02-I for period of record

o r W N =

2.2 Surface Water

Surface water quality at the Lindsay-Ops Landfill Site is currently monitored at various
locations along the drainage ditch system bordering the Site and at the compost facility
located on-Site (see Figure 10). In addition, surface water quality is also monitored along
the Scugog River, which is located downstream of both the landfill and WPCP (see
Figure 11).

The approval in 2001 to expand the Lindsay-Ops Landfill Site resulted in modifications
to the surface water monitoring program existing at that time for the old landfill area,
including the addition of drainage ditch sampling stations SW14, SW15 and SW16, the
removal of station SW12, and the re-establishment of two downstream stations, SW3 and
SW13 (see Figure 10). Additional sampling stations were also established in the Scugog
River embayments contiguous with the Sturgeon Lake Wetland (see Figure 11) to capture
the potential discharge of leachate impacted ground water from the old landfill area
(Embayments A and B) and the potential discharge of the north expansion area of the
landfill (Embayment C). These embayments are also adjacent to the Lindsay WPCP
Lagoons.

In 2003, permission was granted to construct a stormwater management facility to service
the Lindsay-Ops Landfill Site in Lagoon 1. Two storm water retention ponds were
located immediately adjacent to Cells 2, 3 & 6 which captured runoff from the active area
of the landfill and associated roadways, which provides both quantity and quality control
prior to discharge into Lagoon 1 and ultimately discharging to the northern drainage
swale. This resulted in additional sampling requirements at station SW15 and later on at
SW3 when the Certificate of Approval (No.: 5134-7JURG6) was amended in 2008.
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Subsequently in December 2012, station SW 14, which is located downstream of the
stormwater ponds, replaced station SW3 for monitoring of the stormwater management
facility (ECA No.: 8668-92MTKT).

The operation of a compost facility was initiated in 2005 that required additional water
quality monitoring to ensure surface water being discharged from the compost facility to
the stormwater management facility is not impaired (Figure 10). In addition to the
stormwater management pond at the compost facility (CP-A), two other sampling stations
were established along the drainage swale west of the pad (CP-B and CP-C). The
drainage system around the compost facility was reconstructed in 2008 and stations CP-B
and CP-C were replaced with two alternative stations (CP-D and CP-E) along the
drainage swale (see Figure 10). When the ECA (No.: A321504) was amended in
October 2015, monitoring stations CP-A, CP-D and CP-E were renamed to CP-1, CP-2,
and CP-E, respectively. Following the construction of the northern portions of Cells 4
and 5 at the landfill in the fall of 2016, the compost facility was relocated to the northeast
portion of the Site, near the north drainage ditch. Stations CP-1 and CP-2 were then
relocated to the new compost facility, while CP-E was kept at the old compost pad
location to continue monitoring the outfall ditch from the old pond. CP-1 was established
within the new runoff collection pond and CP-2 along the north drainage ditch
immediately downstream of where the runoff collection pond discharges into the ditch
during overflow periods.

Construction of the low permeability final cover system over the old landfill area in 2006

required the establishment of station SW17 along the south drainage ditch at the outfall of
the steel culverts. Monitoring of station SW17 was discontinued in 2015 as SW-2, which
is located a short distance downstream of SW-17 provides representative water quality

for the water quality in road side ditch of Lagoon Road.

In April 2015, station SW18 was established along the north drainage ditch, upstream of
station SW 14 at'the point where the discharge from the stormwater management ponds
enters the ditch. Station SW18 was established to clarify inputs to the ditch from the
stormwater management ponds and was officially added to the surface water monitoring
program when the ECA (No.: A321504) was amended in October 2015.

2.2.1 Surface Water Hydrology

Surface runoff at the Lindsay-Ops Landfill Site is collected in drainage ditches that have
been constructed along the north, east and south edges of the landfill (see Figure 10).
The topography of the landfill site is such that the majority of surface runoff from the
current landfill site flows towards the stormwater management facility, which is located
to the west of the landfill facility. Outflows from the stormwater management facility,
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old landfill site and WPCP Lagoons are diverted through ditches bordering the Lagoon
area and discharged in outlets on the Scugog River at SW13, west of Lagoon 2, and SW3,
west of Lagoon 6. Ultimately, the runoff from the drainage ditches enters the Scugog
River after passing through the Sturgeon Lake Wetland area, situated along the east bank
of the river. The Scugog River flows in a northerly direction into Sturgeon Lake.

Runoff from the new compost pad and any lateral seepage occurring within the sub-base
materials of the pad are collected in the surface water swale that runs along the east,
north, and west edges of the compost pad. Surface water collected in the swale is
directed to the runoff collection pond, which has been constructed on the west side of the
compost pad.

Water collected in the drainage ditches is typically shallow and the flow low and
intermittent. Dry conditions or stagnant waters are typically observed in many parts of
the ditches during the spring and fall sampling periods. Water quality in the drainage
ditches can also be influenced by factors or sources other than the landfill, such as road
salt, the Lindsay WPCP, or agricultural and other activities occurring off-Site. Factors
such as stagnant water, intermittent flow and influence of other contaminant sources
often challenge the ability to adequately interpret water quality data between upstream
and downstream stations, to meet water quality sampling requirements for the drainage
ditches, and to collect samples representative of water quality on-Site. Therefore, these
observations need to be considered when assessing on-Site water quality at the Lindsay-
Ops Landfill Site. However, the number and locations of sampling stations are sufficient
to adequately monitor surface water quality in and around the Site.

2.2.2  Surface Water Monitoring Program
2.2.2.1 Sampling Requirements

The current ECA (No.: A321504 last amended March 11, 2022) stipulates sampling of
drainage ditch flows four times a year following rainfall events for general chemistry,
biological and metal parameters. Sampling is required at two upstream locations (SW1
and SW4) and five downstream locations (SW2, SW3, SW13, SW14 and SW18) as well
as two on-Site locations (SW15 and SW16) that were constructed after the completion of
the landfill expansion. Monitoring of the Scugog River is also required at one upstream
(McQuarrie Point) and one downstream site (Alpine Street /Pickerel Point where the
Scugog River flows into Goose Bay on Sturgeon Lake). In addition, although not
required by the ECA, three downstream sites in the Scugog River embayments that
extend into the Sturgeon Lake Wetland (Embayments A, B and C) are also sampled in a
similar manner four times a year. These sampling stations are shown on Figure 11. The
ECA also requires annual sampling of upstream/downstream sites along the Scugog
River and biannual (every 2 years) sampling of two downstream on-Site stations (SW3
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and SW13) and two on-Site stations potentially affected by discharge from the
stormwater management ponds (SW14 and SW18) for VOCs. Finally, two additional
sample locations were added in Embayment B in 2019 (Nearshore 1 and Nearshore 2) to
further assess iron, TSS, pH, turbidity and ammonia concentrations in the shallow inlets
of the embayment. Each sample includes a field filtered and non-filtered sample for iron.

In November 2002, MECP approved the construction of a leachate and seepage

collection and disposal system to service the Lindsay-Ops Landfill Site (ECA No.: 0579-
SFDS7X, issued November 15, 2002). In June 2003, MECP approved the construction of
a stormwater management facility for the Site (ECA No.: 8632-5MCQFH, issued June 2,
2003). Although the ECA did not require the establishment of any new surface water
sampling stations, it did require additional sampling at station SW15:

The ECAs granted in 2002 and 2003 were replaced in October 2008 by a consolidated
ECA for both the leachate collection and disposal system and the stormwater
management facility and included approval for the construction of the south stormwater
management system (drainage perimeter ditches and associated culverts) to manage
runoff from the closed landfill site (ECA No.: 5134-7JURG®6, issued October 10, 2008).
The consolidated ECA required additional sampling at station SW3! as well. The
consolidated approval requires that sampling at station SW15 (entrance to the quality
control pond) and station SW3 (discharge to Scugog River) be sampled for pH and total
ammonia during at least four storm events through the spring, summer and fall periods
that cause stormwater runoff from the landfill site.

In the event that the total ammonia level exceeds 1 mg/L, subsequent storm events
causing stormwater runoff to the quality control ponds are to be monitored for trigger
parameters (pH and total ammonia). Stormwater sampling should continue until four
consecutive monitoring results show that total ammonia levels are less than 1 mg/L and
pH is between 6.0 and 8.5. Once these conditions are met, the outlet can be re-opened
and normal operations resumed. Stormwater sampling occurs in addition to the sampling
conducted as part of the regular monitoring program on a quarterly basis.

The sampling requirements for the stormwater management facility for theSite were
modified in December 2012 when the ECA (No.: 8668-92MTKT) was amended to
replace monitoring of station SW3 with respect to this facility with station SW14, which
is located along the north drainage ditch and downstream of the discharge from the
stormwater management ponds. In June 2015, the MECP requested that station SW14 be
renamed and moved to another location along the north ditch to capture direct inputs

' As noted below, monitoring at SW3 was later switched to SW14 as the latter station is downstream of

the stormwater ponds
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from the stormwater management ponds. Instead of replacing station SW14, station
SW18 was established upstream of SW14 at the point where the discharge from the
stormwater management ponds enters the north drainage ditch. Monitoring of station
SW18 was initiated in April 2015 and the station was added to the amended landfill ECA
(No.: A321504) in October 2015. As such, discussion regarding surface water
downstream of the stormwater management facility refers to stations SW14 and SW18
and not station SW3.

Annual sampling for PCBs at downstream stations SW2 and SW 14 was initiated in 2005,
following a recommendation made by the MECP in 2004. In addition, in 2007 two
upstream (background) stations (SW1 and SW4) and SW15 were added to the PCB
monitoring program by the City. In the October 2015 amendment to the ECA

(No. A321504), the PCB monitoring program was modified to include all surface water
stations appearing in Schedule E: stations SW1, SW2, SW4, SW14, SW15, SW16, and
SW18 in the drainage ditches and upstream/downstream stations SW3, SW13, and along
the Scugog River (McQuarrie Point and Alpine Street/ Pickerel Point). The sampling
frequency was also changed from annual to every three (3) years for all stations with the
exception of SW3 and SW13, which are sampled four (4) times per year, every year. In
the event that the total PCB concentration is found to exceed 0.001 mg/L at SW3 or
SW13 on any occasion, PCB sampling is completed at all surface water stations for two
(2) consecutive sampling events with the District Office being notified if a total PCB
concentration greater than 0.001 mg/L is measured in any sample.

In March 2005, amendments were made to the ECA for the operation of the compost
facility (now the former compost facility), stipulating semi-annual sampling for general
chemistry, biological and metal parameters of the runoff collection pond at the compost
pad which as located in the area of Cells 4/5. Following the construction of the northern
portions of Cells 4 and 5 at the landfill in the fall of 2016, the compost facility was
relocated to the northeast portion of the Site, near the north drainage ditch. Stations CP-1
and CP-2 were then relocated to the new compost facility. CP-1 was established within
the new runoff collection pond and CP-2 along the north drainage ditch immediately
downstream of where the runoff collection pond discharges into the ditch during
overflow periods.

Analytical parameters have also been added to the program over time including VOCs in

2001, PCBs in 2005 and 2007, and tannins and lignins in 2015. Although not required by
the ECA, sampling in the Scugog River was expanded in 2002 to include three stations in
embayments located close to the facility (Embayments A, B and C).
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Sampling of the WPCP outfall has also been added to the surface water monitoring
program in recent years. In response to recommendations that were made by the MECP
in the report “Biomonitoring Study of the Scugog River Near the Lindsay/Ops Landfill
and Town of Lindsay’s Sewage Lagoons” (prepared by EMRB, September 2008), the
City initiated sampling of the WPCP outfall for PCBs on a quarterly basis beginning on
January 1, 2009. In addition, the City also initiated sampling of the WPCP outfall in
2009 for metals and general chemistry parameters to help assess metal accumulations in
caddisfly (Trichoptera). In its Action Plan (November 2009) to address metal
accumulations in caddisfly submitted to MECP in November 2009, the City proposed
that this sampling continue on a quarterly basis. Based on recommendations provided in
the “2014 Lindsay Biomonitoring Program” report (NEA, 2015), the City initiated annual
sampling of the WPCP outfall for VOCs on a quarterly basis. Effluent quality and flows
from the WPCP are included in Appendix H of this report.

Sediment sampling for Total Organic Carbon (TOC) and total PCB concentrations at
stations SW3, SW13, Embayment A, Embayment C, and McQuarrie Point was initiated
at the request of the MECP in 2015 and every three (3) years thereafter.

A summary of the Surface Water Monitoring requirements for the Lindsay-Ops Landfill
Site is presented in Table 9:

Table 9: Summary of Surface Water Monitoring Program
Station Parameters Frequency
Drainage Ditches: conductivity, pH, total alkalinity, hardness, | Four (4) times per year
SWI1, SW2, SW3, COD, chloride, fluoride, nitrite, nitrate, e samples shall be
SW4, SW14%, SW15, | total phosphorus, sulphate, calcium, collected within
SW16, SW18° sodium, potassium, iron, manganese, 12 hours of the
phenols, DOC, ammonia, in-situ first rainfall greater
Up- and temperature, in-situ conductivity, in-situ than 15 mm
Downstream: pH, aluminum, beryllium, cadmium, starting from
SWI13, SW14, chromium, cobalt, copper, lead, February 1,
Scugog River molybdenum, nickel, silver, thallium, May 15, August 1,
(1 upstream, vanadium, zinc, antimony, arsenic, and October 1
1 downstream, selenium referred to as the general water
Embayments A, B, C | chemistry
and Nearshore 1* &
2%) *just for pH, iron (field filtered duplicate),
turbidity and TSS
and in-situ dissolved oxygen, total
suspended solids, turbidity
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Table 9: Summary of Surface Water Monitoring Program

Station Parameters Frequency
SW3, SW13,SW14, | Volatile Organic Compounds (VOCs), Biannual
SW18 Halogenated and Non-Halogenated (every two [2] yrs)
Scugog River

(1 upstream&
1 downstream)

&WPC-EfY)

SW3, Sw13! Polychlorinated Biphenyls (PCBs) Four times per year’

Compost Facility: The general water chemistry referred to Twice (2) per year

CP-1 and CP-2 above and total dissolved solids, strontium, | during the spring and
magnesium, total Kjeldahl nitrogen, late summer/early fall
mercury, barium, boron, tannins and lignins

Notes: ! all surface water monitoring locations, except for CP-1& CP-2 appearing in Schedule E shall be sampled

for total PCBs every three (3) years
2 should concentrations of total PCBs at SW3 or SW13 exceed 0.001 mg/L then the City shall sample all
stations in Schedule E for total PCBs for two (2) consecutive sampling events. Should the City find
exceedences of 0.001 mg/L total PCBs in any samples in the following sampling events the District Office
should be notified
tannins and lignins are to be included in the analytical parameters for SW14 and SW18

2.2.3 Monitoring Record

Monitoring stations SW1, SW2 and SW4 have the longest data record (1981 to 2022) and
the downstream (Alpine Street/ Pickerel Point) station along the Scugog River has been
sampled regularly since 1994. McQuarrie Point, which is an upstream station along the
Scugog River located 2 km south of the landfill, has been monitored since 2001. Stations
SW3, SW13 and SW14 were initially sampled in the early 1990s and then dropped from
the program and then sampled regularly again since 2002. Stations SW15 and SW16
were created as part of the landfill expansion (construction completed in December 2003)
and have been monitored since the spring of 2004. Sampling at stations along the Scugog
River (Embayments A, B and C) was initiated in 2002 and at the former compost pad
facility in the spring of 2005. Stations CP-1 and CP-2 were later established at the new
compost pad facility in the northeast portion of the Site where monitoring commenced in
2017. Station SW17 was established along the south drainage ditch in November 2006
and was sampled until 2015. Station SW18 was established in 2015 along the north
drainage ditch at the point where the discharge from the stormwater management ponds
enters the ditch and has been sampled since April 2015.

2.2.4 2023 Surface Water Monitoring Results
2.2.4.1 Sampling Events

Stations along the Scugog River need to be monitored four (4) times per year following
rainfall events, as per the ECA (see Table 9). In 2023, all river stations were sampled on
four occasions: April 24, June 8, August 16 and October 5. Similarly, stations located
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along the drainage ditches (i.e., SW14, SW15 and SW18) are also required to be sampled
four (4) times per year following rainfall events and were sampled on the following dates:
May 1 and June 26 and August 16. While every effort was made to sample the ditches
following rainfall events as stipulated in the ECA, similar to previous years, dry, stagnant
water, or low flow conditions were often encountered when surface water samples were
collected. This is often the case at these locations even after significant rainfall events.
These conditions have likely influenced the results of the 2023 drainage ditch surface
water sampling program, resulting in more concentrated levels of parameters during some
sampling events.

Water quality at the compost facility needs to be monitored twice a year, once in the
spring and once in late summer/early fall. Stations CP-1 and CP-2 at the compost pad
were sampled in June, August and October in 2023.

The WPCP outfall was sampled on four (4) occasions in 2023 in April, June, August and
October. Sediment sampling, which is required every three years, was conducted in 2021
such that no sampling was completed in 2023 with the next event in 2024. The complete
set of surface water monitoring data for 2023 is presented in Appendix C. All the
required parameters as per Table 9 are included in these tables.

The discussion in this section focuses on a limited set of general chemistry and total
metal parameters that were chosen because they are common indicators of water quality
and/or reported detectable levels in at least some surface waters. PCBs and VOCs that
were sampled in 2023, are also discussed in this section. The concentrations of many of
the parameters included in Appendix C, especially those of trace metals, were below
respective method detection limits (MDLs) at both river and drainage ditch stations and
are thus not discussed.

2242 Scugog River

Data collected from 2016 to present for select general chemistry and total metal
parameters from the Scugog River sites are summarized in Appendix C. For comparative
purposes, the Provincial Water Quality Objectives (PWQOs) for the protection of
freshwater aquatic life are included wherever available.

The upstream and downstream stations along the Scugog River are sampled to monitor
for potential cumulative effects in the receiving environment, including leachate from the
landfill as well as the treated effluent discharge from the Lindsay WPCP. Alpine
Street/Pickerel Point is located downstream of the landfill site and WPCP whereas
McQuarrie Point is located upstream of the facilities. Stations at Embayments A and B
were established to monitor for potential discharge of leachate impacted ground water
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from the closed old landfill area and the station at Embayment C for potential discharge
from the north expansion area. However, the three embayment sites are downstream, as
well as directly downgradient of both the landfill and the WPCP, and therefore can be
influenced by either of the facilities.

The most important finding is that the downstream water quality is generally similar to
upstream water quality (graph below) and there is no indication of any impairment of the
water as a result of the landfill.

The graphic shows the consistency in the major ion chemistry for the Scugog River
sampling at the upstream and downstream locations. As anticipated, there has been no
meaningful shift in the data between these two sampling points, beyond some occasional
differences in sodium and chloride concentrations. This is stated because the volumetric
flow through the Scugog River? is very much greater than the ground water seepage that
is coming from the shoreline and from external areas including the WPCP property. In
essence, the dilution capacity of the river very much controls the resulting water
chemistry.

It is interesting to see that over time that chloride is trending upward from ~30 mg/L in
1995 to peaks of ~70-90 mg/L since 2016; but this trend is consistent at both locations.
The downstream location does “spike” up on occasion typically during summer or fall
monitoring events; but the trend remains the same. In the past, it has been suggested that
higher concentrations of some parameters have been observed over time at the upstream
station and this has been attributed to an increase in stormwater sewers in residential
areas and agricultural runoff. The 2023 data suggests the relative sodium and chloride
concentrations between upstream and downstream locations are variable over time with
the variance likely sourced to the large catchment area and various tributaries that
discharge into the River creating some level of localized variability. Boron also indicates
a notable and consistent increase in concentrations downstream between 30 and >100%,
which has also been seen in previous years. There is a singular large elevation in
ammonia concentration during the August monitoring event with the upstream location
indicating a concentration of 0.21 mg/L and the downstream location indicating

1.58 mg/L; however, the remaining 2023 monitoring events indicate more marginal
differences or higher in the upstream locations. The remaining LIP’s do not show similar
trends such that it is not obviously sourced to leachate influence. It is also noted that
Embayment A, which is receptor for sewage effluent and potential ground water leachate

Parks Canada suggests that 17 m3/s must flow through Lakefield to maintain a base flow at Trenton and that this
requires 35 m?/s from the Haliburton Lakes system. These type of flow requirements from the system including
that flowing through Sturgeon Lake are very much greater than the Site flows (0.1 m%/s)
https://www.pc.gc.ca/en/lhn-nhs/on/trentsevern/info/infonet/eaux-water-questions
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Sugog River Concentrations Over time
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discharge did not show more elevated concentrations in these parameters from previous
years supporting the fact the trends are not likely landfill derived.

The majority of the heavy metals are not detected above the MDL or detected at trace
levels.

Furthermore, the ground water assessment of the landfill influence suggests that the
majority of impacted water will move through the upper bedrock horizon. The four
critical landfill parameters were identified as chloride, total ammonia, sulphate and iron.
Of these indicator parameters chloride is considered to be the most prevalent. However
and as illustrated above, the Scugog River does not see a pronounced influence between
the upstream and downstream sampling location, beyond the 2023 results noted above.

This is not unexpected. In Section 2.1.6 it was suggested that the bedrock flow was

32 m/yr across 1,000 m width and over a bedrock thickness of ~3 m. This yields a flow
into Embayment A of ~100,000 m*/yr. In comparison, the WPCP reportedly discharged
~5,000,000 m® into Embayment A in 2023. Both the bedrock chloride concentration and
the sewage effluent had a chloride concentration of ~100 - 300 mg/L. However, the
Scugog River with a chloride concentration of ~40-100 mg/L fails to detect any
significant influence between the upstream and downstream sampling locations. Thus,
the flow in the Scugog River is sufficiently larger than the annual WPCP discharge such
that the influence is not measurable within the river.

2243 Embayment Areas

Unlike the Scugog River, the influence of the WPCP outfall is detectable but has been
very low in Embayment A historically. Key indicator parameters associated with the
effluent quality are readily evident and elevated compared to the Scugog River quality or
even that sampled at the other two embayment locations.

The water quality in Embayment B reflects that seen in the Scugog River given that it is
upstream to the landfill and sewage treatment plant, although an elevated ammonia
concentration during the June monitoring event was noted (1 mg/L). At Embayment C,
the water quality is slightly above that seen in Scugog River and is believed to represent a
muted reflection of that present in Embayment A. Waters leaving Embayment A would
flow downstream; but potentially in proximity to the eastern shoreline since full mixing
would not occur until further afield. Presumably, a back eddy into Embayment C
provides the ability to reflect this muted signature at this sampling location.

Additional locations were added in 2019 to Embayment B to target further into the inlets
of Embayment C. These locations (Nearshore 1 & 2) are analyzed for TSS, turbidity, pH,
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ammonia and iron (filtered & unfiltered). The iron (dissolved) and ammonia results are
generally comparable or within the range found at Embayment B, which would indicate
seepage into the inlets of the embayment is not occurring to an extent that is measureable
within the embayment. The continued monitoring of these nearshore locations is
considered unwarranted.

During the 2023 monitoring period, the following observations were noted:

e Scugog River monitoring locations were sampled on four dates in 2024: April 24,
June 8, August 16 and October 5. These sampling events meet the ECA
requirements for Scugog River sampling four times per year;

e In terms of PWQO parameters, the naturally occurring water hardness owing to the
limestone setting is consistently above the standard in the Scugog River samples.
Phenol concentrations were exceeded on one occasion in 2023 (0.002 mg/L at
Embayment A), but have historically sporadically detected above the MDL of
0.001 mg/L. Phosphorus is also routinely detected above the PWQO limit of
0.03 mg/L. A bit more sporadically detected above the PWQO limit is aluminum a
naturally occurring earth element, which was localized to Embayment A in 2023.
Unionized ammonia is also exceeded, which most routinely occurs in Embayment
A, although was also seen at Embayment B, Embayment C and the downstream
locations in 2023. The elevations at Embayment A are most likely sourced to
sewage effluent, while the exceedances at Embayment C could be sourced to this
source as well. However, it is noted that the concentrations in the river locations
exceed PWQO much less frequently and are observed lower concentrations such
that the upstream exceedances would indicate that there is a low level natural /
alternative source and that the elevations in the Embayment are attenuated through
dilution such that the elevations are localized in nature. Beyond these parameters
the remaining detections above the PWQO limits were for copper and zinc on
single occasions, as well as chromium, which was observed at all locations during
the April monitoring, including upstream at the same concentrations such that they
are no considered sourced to the landfill;

e Overall, good water quality was noted in the Scugog River in 2023 where
parameter concentrations were generally similar between upstream and downstream
stations throughout the year and metal concentrations low and in many cases below
MDL values.

2244 Scugog River Assessment

The focus of the MECP evaluation of the 2017 Lindsay-Ops Landfill Annual Monitoring
Report was to assess whether an impact to the water quality of the Scugog River had
occurred. This was accomplished by averaging the historical data and then assessing the
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percentage difference between stations. The issue with the technique is when anomalous
and elevated results skew the average, such that this needs to be accounted for in the
evaluation.

The MECP suggested that the percentage difference between stations is usually less than
100%. It was also suggested that a difference of 25% is considered significant. The
percentage differences in the following table have been colour coded as outlined by the
MECRP in their previous review. All downstream sampling stations are being compared
to the upstream station (i.e., McQuarrie Point).

The first station downstream of the McQuarrie Point station is the Embayment B station.
The evaluation suggests that there is virtually no difference between these two stations
which is anticipated. The only parameters greater than 25% are ammonia and boron.
The boron results are similar to previous years, while the ammonia is newer and is
reflective of isolated elevated concentration during April 2022 and August 2023, which
were an order of magnitude larger than historical values. Given the subsequent 2022 and
2023 values were more in line with the historical range and other parameters did not
show similar elevations, it is uncertain as to the source of these elevations in the absence
of other more notable leachate indicator parameters. It is known that boron is evident in
the upper bedrock waters and is used as an indicator parameter for that reason. However,
it is unlikely that a ground water source has resulted in this difference.

The next downstream station is found in Embayment A where the WPCP and landfill
discharge. As a result numerous parameters show a different of more than 25% and
several show a significant elevated difference of more than 100% (i.e., ammonia,
unionized ammonia, chloride; nitrate, TKN, sodium, sulphate, potassium, aluminum &
boron).
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Table 10: Percent Difference Comparison Table — Scugog River

Percentage Difference

A T 2 g ee
Parameter Units N é GE; é < Eé gé sg ig
3 g g g 2 28 28 g5 28
3 £ £ £ 2 € S € S E 22
L I} w %] o w 0w = w n N
pH -Lab pH units 8.0 8.0 8.1 8.1 8.0 0% 1% 1% 0%
Conductivity uS/cm 418 427 732 465 409 2% 75% 1% 2%
BOD mg/L 4 3 3 3 3 13% 15% 2% 6%
coD mg/L 27 29 27 28 27 6% 2% 3% 1%
Total Dissolved Solids mg/L 238 237 405 257 236 0% 70% 8% 1%
Total Suspended Solids mg/L 7 8 8 7 7 9% 15% -5% -2%
Alkalinity mg/L 152 143 165 141 143 6% 8% 7% -6%
Hardness mg/L 186 176 215 176 173 6% 16% 5% 7%
Ammonia ma/L 0.09 0.14 1.15 0.26 0.16 54% 180% 70%
Un-ionized Ammonia mg/L 0.02 0.02 0.07 0.03 0.02 2% 47% 14%
Calcium mg/L 59 55 67 55 55 -6% 6% 6%
Chloride mg/L 35 42 106 51 38 18% 44% 8%
DOC ma/L 9 9 8 9 9 2% 15% 2% 3%
Fluoride ma/L 0.14 0.11 0.16 0.10 0.10 25% 1% 27% -30%
ron mg/L 0.12 0.09 0.08 0.09 0.10 28% -30% 27% 20%
Magnesium mg/L 9 9 11 9 9 1% 16% 1% -8%
Manganese mg/L 0.03 0.03 0.03 0.03 0.03 0% 21% 6% %
Nitrate mg/L 05 05 2.0 0.6 0.4 1% | e 10% 16%
Nitrite mg/L 0.08 0.07 0.13 0.08 0.07 9% 70% 3% 1%
TKN mg/L 0.8 0.9 22 1.1 0.9 9% 164% 29% 5%
Sodium mg/L 19 23 64 29 21 20% || 55% 1%
Sulphate mg/L 15 14 38 18 16 6% 146% 20% 4%
Phenols ma/L 0.001 0.002 0.002 0.002|  0.002 9% 17% 30% 30%
Phosphorus mg/L 0.05 0.05 0.04 0.06 0.04 17% 1% 28% 16%
Potassium mg/L 2 2 6 3 2 s% | 45% 21%
Aluminum mg/L 0.07 0.04 0.14 0.05 0.06 -35% 113% 20% 3%
Antimony mg/L 0.0035| 0.0030| 00031 00030 0.0042 14% 12% 14% 21%
Arsenic mg/L 0.0038| 00034| 00034 00033| 0.0043 -13% 12% 13% 13%
Barium mg/L 0.06 0.05 0.06 0.05 0.05 1% 1% -8% 21%
Beryillium mg/L 0.035 0.030 0.030 0.030| 0024 -15% 13% 15% -30%
Boron mg/L 0.03 0.04 0.08 0.05 0.04 36% 160% 52% 23%

Cadmium ma/L 0.0001| 00001 0.0001| 0.0001| 0.0002 1% -10% 9%
Chromium mg/L 0.003 0.003 0.003 0.003|  0.005 -10% -9% 12% 35%
Cobalt mg/L 0.0009| 00010 00010 o0.0010| 0.0010 10% 1% 8% 14%
Copper mg/L 0.0032| 00016| 00026 00017| 0.0022 51% 20% 47% 31%
Lead mg/L 0.0005| 0.0005| 0.0006| 0.0005| 0.0011 -10% 6% 9% 7%
Mercury mg/L 0.00187 | 0.00062 | 0.00062 | 0.00062| 0.00062 67% -67% 7% -67%
Molybdenum mg/L 0.0009| 00009| 00017 o0.0010| 0.0013 7% 90% 12% 38%
Nickel mg/L 0.008 0.008 0.008 0.008|  0.008 1% 2% 4% 0%
Selenium mg/L 0.004 0.004 0.004 0.004|  0.005 10% 9% -10% 1%
Silver ma/L 0.0001| 0.0001| 00001 0.0001| 0.0002 5% 4% 1% 187%
Strontium mg/L 0.2 0.2 0.2 0.2 0.2 4% 20% 1% -9%

Thallium mg/L 0.00015| 0.00015| 0.00013| 0.00017 | 0.00049 0% 8% 17%
Vanadium mg/L 0.0013| 00012 00011 00012 0.0016 % 16% 6% 22%
Zinc mg/L 0.011 0.010 0.019 0010| 0013 16% 69% 9% 14%

Most of the elevated differences can be associated with the Site operations. The nitrate,
unionized ammonia, TKN, and total ammonia concentrations are anticipated to be an
outcome of a combination of the WPCP effluent and potentially other land uses in the
area (ex. Agriculture and urban development). Sewage effluent is typically nutrient rich.
Nutrients include nitrogen, phosphorus and potassium. The elevated sodium, chloride
and EC concentrations are likely from both the WPCP discharge and the spring freshet

containing road salt elements. Sulphate and aluminum are also elevated and may be from
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coagulants at the WPCP containing aluminum or other sources. Boron is surmised to be
associated with liquid laundry detergents, which are reported to use borax and this may
account in part for this detection. Finally, it is noted that many of these noted differences
are only found in Embayment A and despite these concentration differences, the flow
from Embayment A is insufficient to meaningfully influence the Scugog River. It should
be noted that there are major treatment upgrades being done to the WPCP that were
started in 2020 which will create a positive effect on the effluent quality from the plant in
the future.

The next downstream station is Embayment C. The percentage difference between
Embayment A and Embayment C are considered to illustrate the limited influence
Embayment A has on the Scugog River outside of the actual embayment. At
Embayment C, only ammonia shows a difference greater than 100%, while the difference
from upstream is only 25% of that seen at Embayment A. In total, eight parameters show
a difference more than 25% being: unionized ammonia, chloride, TKN, sodium, phenols,
phosphorus, boron and potassium. It is also noted that the relative differences are very
minor and are lower than that shown for Embayment A.

In evaluating the data, some parameters are consistently elevated over all the stations and
therefore not readily attributable to the landfill and WPCP. The focus of this assessment
was to point out those parameters which trend down from the Embayment A sampling
data. Sodium and chloride trend down and it is conjectured whether the waters leaving
Embayment A skirt the east shoreline and back eddy in Embayment C before being fully
dispersed in the river further downstream. Several of the parameters have declined an
equivalent amount (i.e., ~2/3) which would indicate dilution within the river is significant
directly relating to the flow differential between the interpreted ground water
contributions from the landfill (~100,000 m*/year) and WPCP outflow

(5,000,000 m*/year) relative to the much more significant flow rates of the river (~0.5 to
1 billion m?/year) It is further noted that of the 5,000,000 m*/year of WPCP effluent
discharged to the river, only about 1% of that volume represents treated leachate volume.

Finally, some parameters could be attributable from other sources. Agricultural
application and runoff will provide a similar nutrient-rich signature (i.e., nitrogen,
potassium) as can decaying vegetation. While this is expected as a result of the
agricultural fields surrounding the river in this area, there will be some nutrient provided
by the WPCP effluent. As stated, the WPCP is currently undergoing major upgrades to
the treatment system which will see effluent quality improvements.

The downstream sample records show that the majority of the parameters considered
above have dissipated by the Alpine Street (Scg-Down) station. An elevated ammonia
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concentration is shown. However, the downstream water quality also reports several
elevated metal parameters unique to this one station (i.e., silver, thallium, cadmium,
chromium, lead and molybdenum). A series of samples collected two decades ago are
elevating these parameters and could be discounted given the data collected in the
intervening years which would negate the majority of the metal results.

In summary, there are some limited/sporadic concentrations of parameters that have not
shown consistent presence in the samples over time and are judged to be questionable.
Discounting the questionable concentrations, then the data conforms well to the upstream
station. The Embayment A waters has some elevated parameters; but this does not
appear to significantly influence the downstream water quality at the Alpine Street
station.

2.2.4.5 On-Site Sampling Locations

Data collected in 2023 for select general chemistry and total metal parameters from
stations at the new compost facility and along the drainage ditches are presented in
Appendix C. Past reporting has established that PWQOs are not applicable to water
quality in the drainage ditches and hence data from the on-Site sampling locations are not
compared to the guideline values (Golder, 2019).

2.2.4.5.1 New Compost Facility

The compost facility was re-located in 2017 and was the first year of monitoring stations
CP-1 and CP-2 in their new locations. CP-1 was established within the new runoff
collection pond and CP-2 was located along the north drainage ditch immediately
downstream of where the runoff collection pond discharges to the ditch during overflow
periods.

Runoff from the new compost pad and any lateral seepage occurring within the sub-base
materials of the pad are directed to the surface water swale running along the east, north
and west perimeters of the compost pad. The surface water swale in turn discharges into
the runoff collection pond (CP-1). Water quality at station CP-2 can be influenced by
water flow and other conditions in the drainage ditches off-site and thus is not entirely
indicative of conditions at the compost facilities.

As per the ECA (No.: A321504), the compost pad stations were monitored in late
summer and early fall, on June 8, August 16 and October 5. The data, which is provided
in Appendix C indicates that a number of parameters are frequently elevated at CP-1 &
CP-2 including alkalinity, ammonia, iron, chloride, TDS, COD, sodium, strontium and
phosphorus. No defined trends are noted beyond a consistent upward trend for TKN and
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ammonia at CP-1. As similar trends are not found at CP-2 which is downstream of the
storm pond, these conditions are considered localized.

2.2.4.5.2 Stormwater Management Facility

Stations SW15 and SW16 are located along the drainage ditch that runs along the east
side of the stormwater management facility, as shown in Figure 10, and were established
once construction of the north landfill expansion was completed in December 2003.
Station SW15 is located at the entrance to the stormwater quality control pond and station
SW16 is located further north along the ditch. Both stations are immediately downstream
from the north landfill expansion area and monitored for potential effects from the
expansion. Given that the north landfill expansion area is lined, it is not expected to
influence water quality at stations SW15 and SW16. The drainage swale that collects
run-off from the old compost facility also drains into this ditch upstream of station SW15.

As previously noted, the amended requirements (December 2012) for the operation of the
stormwater management facility involve sampling at drainage ditch stations SW15 and
SW14 (located along the north drainage ditch downstream of the landfill as well as the
point where the stormwater management ponds drain into the north drainage ditch) to
monitor water quality entering the quality control pond and the Scugog River from on-
Site runoff. In 2015, station SW18 was also established along the north drainage ditch at
a location upstream of SW14, where water flowing from the stormwater management
ponds discharges into the ditch (see Figure 10); the purpose was to help clarify inputs
entering the ditch.

The 2023 data (Appendix C) for stations SW14, SW15, SW16, and SW18 (stations
SW14 and SW18 are also discussed in a later section relative to upstream drainage ditch
stations):

e Samples were successfully collected from most stations on a quarterly basis on
April 24, June 8, August 15 and October 5 where water depth facilitated sample
collection. Additional stormwater sampling for pH and total ammonia was
conducted at SW14, SW15 and SW18 on May 1 and August 16;
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Table 11: Average SWM SW Location Concentrations (2006-2023)
Indicator Parameter
SW16 SW15 SwW18 SW14

Chloride 231 138 97 48
Ammonia 0.1 0.2 0.2 0.1
Phosphorus 0.2 0.2 0.2 0.1
Phenols 0.003 0.002 0.003 0.002
Toluene <0.03 <0.03 <0.03 <0.03
EC 1201 829 752 604
TKN 2 2 2 1
Alkalinity 235 178 221 230
Calcium 119 108 96 96
Iron 3 3 2 1
Sulphate 34 34 17 19
Boron 0.1 0.1 0.04 0.1
Barium 0.1 0.1 0.1 0.1
DOC 9 8 9 8
TDS 680 477 409 343

Notes: All values in mg/L except toluene which is in ug/L and electrical conductivity in pohms/ci
Data presented represents period of record average for each monitoring well

The table above provides a summary of the leachate indicator parameters for these
four stations. In general parameters tend to be comparable with minor exceptions;
The chloride concentration has historically been elevated at SW16 reaching

~500 mg/L in the spring of 2007 and 2010 and the same in early summer of 2018,
which it has maintained since. This is likely sourced to road salt application within
the Site;

This same seasonally elevated chloride concentration (i.e., ~200 to 500 mg/L) is
evident in the SW15 data for virtually every year since 2005;

In contrast, SW18 and SW14 have shown an increasing trend in the chloride data
from ~20 mg/L in 2002 to ~100-200 mg/L in 2023. The seasonal highs in this data
tend to occur in the late summer/ early fall sampling events and could represent soil
desorption when the flow in the ditches are quite low or a response to storm events;
Historically, the parameters noted in the sections above tend to frequently exceed
the PWQO limits being: hardness, iron, phenols, phosphorus and aluminum for all
sampling locations;

At SW15 and SW16 detections of chromium, copper, cobalt, lead, vanadium and
zinc have been measured at slightly elevated concentrations repeatedly, although no
upward trending is noted;

At SW15 boron concentrations have been noted to be elevated but variable with an
overall increasing trend since 2017. As other notable leachate indicator parameters
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do not show similar trends, it is uncertain as to the source of the boron, but will
continue to be tracked;

e Measurable concentrations of tannins and lignins continue to be detected at SW14
and SW18 in 2023. This is not unexpected since there is a measurable difference
between the TKN and total ammonia results at all of these stations which
supposedly reflects an organic nitrogen content like due to seasonal vegetation
decay. The DOC data also suggest an organic content to the ditch corridors. This
is also anticipated to account for the phosphorus concentrations that are detected at
these locations. Contributing to this is the fact that the drainage is seasonal at the
Site and dries out over the summer. Often and in the past stagnant waters are being
sampled since the water table lies below ground surface and flow only occurs
during the spring melt and regional storm events in part because the surficial tills
are not overly permeable; and

e The 2022 total ammonia results at SW18 continued to be somewhat seasonally
elevated in comparison to past years, although a similar trend at SW14 was not
observed in 2023, indicating the trends are likely a remnant of the elevated WPCP
discharge in 2018.

Overall, the surficial drainage network essentially conveys seasonal excess waters and is
perched above the ground water table. The ground water flow in the overburden is
vertically down and the surface drainage may contribute to some degree; but are likely
limited owing to the low vertical permeability. As the excess flow diminishes past the
spring freshet, water becomes stagnant in the channels owing to local undulations in the
network. Small flows are typically recorded even during significant storm events; but are
temporal in nature and wholly dependent on a climatic contribution to sustain the flow
conditions.

2.2.4.5.3 North and South Drainage Ditch Stations

Stations SW4, SW14, SW18, and SW13 are located along the north drainage ditch and
stations SW1, SW2, and SW3 along the south drainage ditch. Stations SW1 and SW4 are
upstream of the landfill while the remaining stations are downstream of the landfill. Any
change in SW2 versus SW1 or SW14 versus SW4 is presumed to indicate an influence of
the landfill and/or the WPCP sewage lagoons. However, other sources may also
influence water quality in the north and south drainage ditches. Stations SW1, SW4,
SW14 and SW18 are being influenced by runoff from agricultural/farming activities
conducted in the area, as evidenced by elevated nitrate concentrations at SW-4 on
occasion. Similarly, the upstream stations (SW1 and SW4) are also affected by road
salting along the access road to the Site. Station SW14 may be influenced by the
stormwater management facility, which discharges along the north drainage ditch
upstream of SW14 at station SW18. Station SW18 was established in April 2015 to help
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ascertain whether the outflow from the stormwater management facility impacts the north
drainage ditch. Finally, stations SW3 and SW13, in addition to being downstream of the
landfill, are also downstream of the Lindsay WPCP, agricultural fields, and potential road
runoff.

Parameter concentrations measured at the drainage ditch stations are also greatly affected
by dry conditions, and low and intermittent flows often encountered in the drainage
ditches. The upstream station SW1 was noted to be dry during all events in 2023, while
SW4 was sampled in April, August and October. However, even when water is present,
stagnant and shallow waters were often reported at these stations. The following
observations were noted from review of the 2023 data (Appendix C).

South Drainage Ditch

e In 2023, the south drainage ditch was sampled on April 24, June 8, August 16 and
October 5. The ECA stipulates that there should be at least four sampling events for
each of these stations; but as noted, dry conditions were frequently encountered in
the south drainage ditch, especially at SW1 which was dry throughout most of the
field season;

e In 2023, the water quality sampling results were comparable to the historic database
for these sampling locations. The database shows no obvious trend in the data.
Table 12 below provides the average concentrations over the period of record for
these sampling stations. It is noted that the chloride concentration diminishes away
from the entry road (i.e., SW1) and is attributed to road salt impacts;

e The same general trend with certain parameters was evident with this data. Overall,
the difference between the TKN and total ammonia results is considered to show
organic nitrogen. DOC concentrations also suggest an organic signature and the
detection of phosphorus contributes to the assessment that decaying vegetative
matter likely contributes to these results;

e Historically, the parameters noted in the sections above tend to frequently have
elevated concentrations including hardness, iron, phosphorus and aluminum for all
sampling locations. Phenols detections above the limit are more infrequent and not
observed in 2023. Many of the elevated concentrations are related to shallow,
stagnant conditions which increase potential for sediment entrainment, which can
skew these parameter concentrations;

e Occasional elevated concentrations of chromium, copper, cobalt, and zinc are
historically noted for all three sampling stations. In 2023, only chromium and zinc
were shown to have a marginally elevated concentration at SW-2 and only
chromium at SW3;

e The data at all three locations has been shown to be stable, with variance, but
within a predictable range for the period of record; and
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e In 2023, SW3 was analyzed for PCBs, which were found to be below the MDL
value.

Table 12: Average South Drainage Ditch SW Location Concentrations (2006-2023)

Indicator Parameter

SW16 SW15 SwW18 SW14
Chloride 231 138 97 48
Ammonia 0.1 0.2 0.2 0.1
Phosphorus 0.2 0.2 0.2 0.1
Phenols 0.003 0.002 0.003 0.002
Toluene <0.03 <0.03 <0.03 <0.03
EC 1201 829 752 604
TKN 2 2 2 1
Alkalinity 235 178 221 230
Calcium 119 108 96 96
Iron 3 3 2 1
Sulphate 34 34 17 19
Boron 0.1 0.1 0.04 0.1
Barium 0.1 0.1 0.1 0.1
DOC 9 8 9 8
TDS 680 477 409 343

Notes: || values in mg/L except toluene which is in ug/L and electrical conductivity in pohms/ci
Data presented represents period of record average for each monitoring well

South Drainage Channel Assessment

The MECP used the same evaluation technique to assess the water quality in the north
and south drainage channels. For this evaluation the same techniques is used; but with
median values as was discussed above (see Table 13 below).

The first downstream station from SW1 is SW2. The evaluation has identified nitrate as
having the most significant difference at 300%, while an additional five parameters with
greater than 25% difference with SW1, being: iron, magnesium, sulphate, silver and
strontium.

Some of these parameters are different than those identified for the Scugog River. This is
felt to be important since the concern is how Embayment A is influencing the
downstream water quality. If the drainage contribution were significant then the elevated
differences for the drainage channel should be reflected in the embayment water quality.

The identified differences above appear to be related to major ion species as opposed to
the key leachate indicator parameters, likely due to natural variation between surface
water features or alternative sources (i.e., sewage effluent). Iron is an earth element and
infers issues with sediment entrainment in the sampling program. The silver is sourced to
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a few isolated elevated concentrations which is skewing the average concentrations. The
elevated nitrate parameter has been related to vegetation decay as opposed to a landfill
influence. It is worthwhile to point out that nitrate concentration results in the south drain
have a lower median value than that in Embayment A and thus would provide a diluting
effect.

The low total ammonia concentration attests to this hypothesis of vegetation decay as
does the higher TKN result suggesting presence of organic nitrogen. The sulphate
difference is another indicator of sediment entrainment.

The differences at SW3 are comparable to those at SW2. The iron difference also speaks
to issues with sediment entrainment especially when sample results have greatly
exceeded 10 mg/L for several samples. The sampling result variability also infers
entrainment issues. For example, the June 2008 sample reported an iron concentration of
~74 mg/L and also reported a manganese concentration at 18.7 mg/L, an aluminum
concentration at 11.1 mg/L and elevated concentrations of boron, cadmium, chromium,
cobalt, copper and lead. There are several other instances where the TSS exceeded

1,000 mg/L in the sampling result and had similar elevated parameter concentrations.

It has been speculated by others that seepage from the lagoon system could be
influencing the south drainage water quality. Azimuth would disagree with this notion.
Between SW2 and SW3, both chloride and sulphate concentration diminish which are
elevated within the WPCP effluent. Also, total ammonia concentration is muted at both
SW2 and SW3 compared to the lagoon effluent concentrations. When evaluated as a
whole there does not appear to be the data supporting this concept.

As such, these differences are not considered significant in terms of contaminant
migration. They reflect challenges with sample collection when water depths are quite
minimal during the summer season. The south drain dries out over the summer season
which also speaks to the fact that ground water is not likely coming to surface. From
above, it was shown that the ground water elevation data does not vary appreciably and is
about a meter below ground surface. It was also shown that the overburden soils are not
overly permeable. All of this information and the recognition that the drainage channels
dry out over the summer lead to the inference that ground water contributions to the
surface water condition in this area are unlikely to occur.
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Table 13: Percent Difference Comparison Table — South Drainage Channel
% Differences
2 2
- N - ©®
Parameter Units SWi1 SW2 SW3 % (% % %

pH -Lab pH units 7.9 7.8 8.0 -1% 2%
Conductivity uS/cm 920 943 898 3% -2%
BOD mg/L 5 4 4 -21% -16%
COD mg/L 25 25 22 -1% -10%
Total Dissolved Solids mg/L 569 574 529 1% 1%
Total Suspended Solids mg/L 110 48 446 56% (O
Alkalinity mg/L 307 31 301 1% -2%
Hardness mg/L 352 397 381 13% 8%
Ammonia mg/L 0.1 0.2 0.2 22% 64%
Un-ionized Ammonia mg/L 0.01 0.01 0.02 -6% 47%
Calcium mg/L 127 139 136 10% 7%
Chloride mg/L 121 110 96 -10% -21%
DOC mg/L 9 7 7 -19% -26%
Fluoride mg/L 0.1 0.1 0.1 -13% -12%
Iron mg/L 0.5 0.9 25 76% |
Magnesium mg/L 9 13 13 48% 50%
Manganese mg/L 0.24 0.21 0.43 -9% 82%
Nitrate mg/L 0.2 1.0 1.0
Nitrite mg/L 0.1 01 0.1 0% -1%
TKN mg/L 1.2 0.9 1.7 -25% 46%
Sodium mg/L 67 61 52 -9% -22%
Sulphate mg/L 22 41 35 90% 62%
Phenols mg/L 0.001 0.001 0.001 7% 3%
Phosphorus mg/L 0.1 0.1 0.1 -36% 8%
Potassium mg/L 10 4 4 -59% -65%
Aluminum mg/L 0.3 0.3 0.7 16% 139%
Antimony mg/L 0.006 0.004 0.004 -31% -41%
Arsenic mg/L 0.005 0.004 0.004 -23% -31%
Barium mg/L 0.1 0.1 0.1 35% 16%
Beryillium mg/L 0.05 0.04 0.03 -23% -24%
Boron mg/L 0.1 0.1 0.1 -8% -10%
Cadmium mg/L 0.0002 0.0001 0.0001 -53% -48%
Chromium mg/L 0.005 0.005 0.005 -4% -9%
Cobalt mg/L 0.001 0.001 0.001 -3% 9%
Copper mg/L 0.004 0.003 0.003 -24% -28%
Lead mg/L 0.002 0.002 0.002 -37% -18%
Mercury mg/L 0.00005 | 0.00004 |  0.0003 25% |
Molybdenum mg/L 0.002 0.001 0.001 -33% -39%
Nickel mg/L 0.01 0.01 0.01 6% -11%
Selenium mg/L 0.01 0.005 0.005 -18% -26%
Silver mg/L 0.0001 0.0002 0.0001 60% -2%
Strontium mg/L 0.3 0.4 0.4 31% 27%
Thallium mg/L 0.0008 0.0005 0.0003 -33% -64%
Vanadium mg/L 0.001 0.001 0.002 5% 59%
Zinc mg/L 0.03 0.02 0.02 -12% -38%
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In this case, the total flow in the South Drainage Channel was estimated to be between
5,000 & 30,000 m>based on weekly flow measurements taken following spring melt in
2019 & 2021. A more significant flow period was noted in 2019 with flow observed
throughout the summer, while most years do not have persistent flow past May.
Regardless, the high-end range of flow is insignificant compared to other inputs into the
embayment including the WPCP effluent of 5,000,000 m*/year and flow within the river
itself of 0.5 to 1 billion m*/year. The weekly monitoring suggested that the South Drain
effectively dries out by the end of June in a typical year.

North Drainage Ditch
e In 2023, quarterly sampling was completed at stations along the north drainage
ditch (SW4, SW13, SW14, and SW18) on April 24, June 8, August 15 and
October 5;
e Table 14 below provides the average concentrations for SW4 since this data has
remained constant. Sampling at SW18 commenced in 2015 and reflects a post
2012 era. SW13 and SW14 show both the pre- and post-2012 data;

Table 14: Average North Drainage Ditch SW Location Concentrations (2006-2023)

Indicator Parameter
SW4 SW18 SW14 SW13
Post 2012 Pre 2012 Post 2012 Pre 2012 Post 2012

Chloride 32 97 28 68 29 125
Ammonia 0.1 0.2 0.1 0.2 0.1 1
Phosphorus 0.03 0.2 0.1 0.2 0.2 1
Phenols 0.001 0.003 0.002 0.002 0.001 0.003
EC 676 752 466 731 504 982
TKN 1 2 1 2 3 7
Alkalinity 288 221 206 250 233 239
Calcium 116 96 85 107 96 128
Iron 0.1 2 0.3 2 1 4
Sulphate 18 17 21 17 19 31
Boron 0.01 0.04 0.1 0.05 0.1 0.1
Barium 0.04 0.1 0.1 0.1 0.1 0.1
DOC 6 9 8 8 10 10
TDS 367 409 278 393 331 533
TSS 9 82 14 145 138 521
Toluene <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

Notes: Al values in mg/L except toluene which is in ug/Land electrical conductivity in pohms/cm
Data presented represents period of record average for each monitoring well

e After 2012 and along this north drainage channel, several indicator parameters
including: chloride, phosphorus, TKN, ammonia and iron showed an upward
seasonal trend where sample concentrations generally peaked in the dry seasons.
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However, they have occurred within a predictable range with chloride being the
exception;

¢ Dry season sampling is challenging due to the minimal flow present and it was
observed that TSS concentrations also spiked with these elevated sampling events.
It is speculated that the elevated TSS concentrations could account for the elevated
indicator parameters which could be present as sorbed elements;

e The same general trend with certain parameters was evident with this data. The
difference between the TKN and total ammonia results is considered to show
organic nitrogen, although the total ammonia concentrations do increase
downstream after 2016. DOC concentrations also suggest an organic signature and
the detection of phosphorus contributes to the assessment that decaying vegetative
matter likely contributes to these results as do the tannins and lignins
measurements;

e Historically, the parameters noted in the sections above tend to frequently have
elevated concentrations including chloride, sodium, ammonia, hardness, iron,
phosphorus and aluminum for all sampling locations;

e Occasional elevations of chromium, vanadium, copper, cobalt, and zinc are
historically noted for all sampling stations, albeit less frequently at SW4; and

e In 2023, SW13 was analyzed for PCBs, which were below the MDL value (see
Table C3).

North Drainage Channel Assessment
The same general evaluation was also performed for this drainage channel corridor (see
Table 15, below).

While several parameters are the same as those identified for the Scugog River, it is noted
that the most elevated or-dominant parameters are not the same or not as consistent
between locations. This is important information since the concern is how Embayment A
is influencing the downstream water quality. If the drainage contribution were important
then the elevated differences for the drainage channel should be reflected in the
embayment water quality.

For CP-2, the evaluation has identified 16 parameters greater than 25%, which is likely a
reflection of this location having sampling events during the summer and fall where
water is able to be collected when conditions are shallow and stagnant, while SW-4 is
typically only sampled in the Spring, when dilution potential is higher, therefore skewing
the comparative results.

The next station downstream is SW18 which is used to contrast upstream contributions
from outflows at the stormwater management system. Sixteen (16) parameters are
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considered to have a difference greater than 25% from SW4; however the most
prominent parameters are COD, phosphorus, potassium, TKN, chloride, TSS, iron, and
manganese; many of which would be heavily influenced by sediment entrainment as
evidenced by the more elevated TSS concentrations in the downstream location. Other
parameters such as ammonia, show more meaningful increases (144%), while
concentrations are both ~0.1-0.2 mg/L. This illustrates that parameters with a small
concentration can show significant % differences with modest parameter variations. The
sodium and chloride are more prominent elevated parameters and speaks to road salt
influence contribution at the Site downstream of SW-4. As noted above, the limited
depth of SW-4 does not allow for sample collection during the summer when vegetative
growth and stagnant conditions can provide natural influences to the surface water
quality. As such the background reference values are low biased for many parameters
representing only the Spring freshet.

A short distance further downstream SW14 is collected below the stormwater
management system outlet. At this location, 16 parameters had a difference greater than
25% from the SW4 data, with the results correlating closely with the further upstream
location. This is expected as they fall along the same channel and both are sampled more
frequently during shallow and stagnant conditions are present, as noted above. The
response at SW14 indicates decline in difference from the upstream location with a
similar number of parameters greater than 25%, but most locations were found to decline
significantly from the upstream locations indicating attenuation processes are active with
distance along this channel.

The final station on the North Drainage Channel is SW13. The response at SW13
compared to SW14 is considered to be elevated and reflected in the differences noted
above. Twenty-five (25) parameters show a difference greater than 25% of that measured
at SW4. As anticipated the parameters are similar to those noted above for the north
drainage channel. This location always has limited water depths and stagnant conditions
as illustrated bythe TSS concentrations. As such, the same rationale noted above applies
to this location.
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Table 15: Percent Difference Comparison Table — North Drainage Channel

Percentage Difference

Parameter Units SW4 CP2 SW18 SW14 SW13
pH -Lab pH units 8.0 8.2 7.9 8.0 7.9
Conductivity uS/cm 611 970 752 604 728
BOD mg/L 3 3 6 4 10
COD mg/L 13 28 45 32 191
Total Dissolved Solids mg/L 373 531 409 343 433
Total Suspended Solids mg/L 10 29 82 84 330
Alkalinity mg/L 268 286 221 230 235
Hardness mg/L 31 384 264 264 277
Ammonia mg/L 0.1 0.2 0.2 0.1 0.6
Un-ionized Ammonia mg/L 0.02 0.02 0.01 0.02 0.03
Calcium mg/L 113 133 96 96 111
Chloride mg/L 30 120 97 48 76
DOC mg/L 6 8 9 8 10
Fluoride mg/L 0.1 0.1 0.1 0.1 0.1
Iron mg/L 0.2 0.3 1.6 1.0 2.5
Magnesium mg/L 7 10 8 7 9
Manganese mg/L 0.05 0.20 0.99 0.47 0.79
Nitrate mg/L 1.1 0.8 0.3 0.3 1.2
Nitrite mg/L 0.1 0.1 0.1 0.1 0.1
TKN mg/L 0.5 1.0 1.7 1.1 4.7
Sodium mg/L 18 56 53 30 52
Sulphate mg/L 26 32 17 19 25
Phenols mg/L 0.001 0.005 0.003 0.002 0.002
Phosphorus mg/L 0.03 0.05 016 0.14 0.47
Potassium mg/L 2 6 5 4 5
Aluminum mg/L 0.1 0.1 0.2 0.2 2.8
Antimony mg/L 0.005 0.0003 0.0002 0.003 0.004
Arsenic mg/L 0.005 0.001 0.001 0.003 0.004
Barium mg/L 0.1 0.1 0.1 0.1 0.1
Beryillium mg/L 0.04 0.002 0.002 0.03 0.04
Boron mg/L 0.1 0.03 0.04 0.1 0.1
Cadmium mg/L 0.0002 | 0.00002 | 0.00005 0.0001 0.0001
Chromium mg/L 0.005 0.001 0.001 0.003 0.005
Cobalt mg/L 0.001 0.0003 0.002 0.001 0.001
Copper mg/L 0.002 0.002 0.002 0.002 0.012
Lead mg/L 0.001 0.0002 0.0004 0.001 0.004
Mercury mg/L 0.00004 | 0.00002 | 0.00002| 0.00004| 0.00005
Molybdenum mg/L 0.001 0.0005 0.0002 0.001 0.001
Nickel mg/L 0.01 0.01 0.01 0.01 0.01
Selenium mg/L 0.01 0.001 0.001 0.004 0.00
Silver mg/L 0.0003 0.0001 0.0001 0.0001 0.0001
Strontium mg/L 0.3 0.4 0.3 0.3 0.3
Thallium mg/L 0.0012 0.0001 0.0001 0.0001 0.0002
Vanadium mg/L 0.001 0.000 0.001 0.001 0.002

Zinc mg/L 0.02 0.01 0.06 0.02 0.04

This assessment while informative and useful in highlighting consistent parameters fails
to illustrate the underlying situation. During the spring freshet when there is a plentitude
of flow (i.e., 400,000 m?) the data suggests that parameter values are diminished with the
notable exception of the road salt related parameters. As the ditch dries out, summer and
fall sampling event yield elevated results owing to minimal flow and sediment
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entrainment which elevates concentrations, especially metal and nutrient values. As
noted above, this is exacerbated due to the fact that these conditions are not characterized
in the upstream location as it is typically dry beyond the April monitoring event. Beyond
this, it is important to note that there is virtually no flow during these drier periods and
hence no significant mass flux contribution to the embayment. Therefore, while the
parameter measurements are high, there is no appreciable flow and thus no significant
impairment to the embayment from the north drainage channel.

This raises an interesting question regarding the usefulness of the data if interpreted
incorrectly. Is there a need to collect surface water data when flow is below an
inconsequential level since the contribution to the embayment is effectively negligible?
The elevated parameters cause concern; but shouldn’t in light of the associated flow
condition. Both elements are vital to the correct assessment. The merits of waiving the
need to sample when flow falls below a critical rate are worth future consideration.
Although standard practice for surface water collection is to have unfiltered samples to
account for sediment transport within the water, the slow moving nature of the channel
and wetland outlet would create little opportunity for mobilization of sediment. As such,
incorporation of the bed load within the surface water feature at this location is not
considered appropriate.

Similar to the discussion with the South Drainage Channel, ground water flow into this
feature is not anticipated. The drainage channel dries out over the summer months,
which negate ground water flow contribution in those months. The overburden soil
permeability and downward hydraulic gradient also are contrary to this concept as ground
water migration would be vertical and not discharge to surface.

Finally, and like above, it has been questioned whether the recent spikes in the north
drain water quality are possibly due to seepage from the adjacent lagoons. Azimuth does
not share this interpretation based on the available data. The argument is that the full
complement of the data does not match well. For example, seasonal spikes at SW13
show increases in total ammonia, iron, manganese, and several heavy metal elements.
Comparison to the WPCP effluent data would suggest that elevated parameters match for
some; but not all parameters.

The chemical signature of the North Drainage Channel is not similar to that measured in
the Embayment A area and it is concluded that the contribution from the drainage ditch is
inconsequential to the embayment water quality.
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2.2.4.6  Polychlorinated Biphenyls (Surface Water)

The PCB monitoring program was modified in October 2015 when the ECA

(No.: A321504) was amended. The amended ECA requires PCB monitoring at all
surface water stations appearing in Schedule E (i.e., SW1, SW2, SW3, SW4, SW13,
SW14, SW15, SW16, SW18, and one upstream [McQuarrie Point] and one downstream
[Alpine Street /Pickerel Point] station in the Scugog River) every three years with the
exception of SW3 and SW13, which are sampled for total PCBs four (4) times per year,
every year. If a total PCB concentration greater than 0.001 mg/L is measured at station
SW3 or SW13, then all surface water stations are sampled for total PCBs for two
consecutive sampling events.

In 2022 PCB monitoring was conducted only at SW-3 and SW-13 as the remaining
locations were last sampled in 2021 with the next event being in 2024. The total PCB
concentrations measured in surface waters at all of the monitoring stations were below
MDL values (<0.05 mg/L) and are summarized in Appendix C. Further sampling for
PCBs would appear unwarranted as inferred by the recent MECP reviews.

2.2.4.7  Volatile Organic Compounds (Surface Water)

The VOC sampling was limited to SW3, SW13, SW14, SW18, an upstream and
downstream location in the Scugog River, & WPCP effluent outfall, which is to be
completed every two years. Detections were limited to chloroform (1 pg/L at SW13 &
WPCP Eff during April) and toluene (3 pg/L at SW18 in August). The chloroform
detections are in range with previous years which is typically observed owing to the
source in sewage effluent, but the SW13 is not understood and could be considered
anomolous.

The toluene detection has never been observed at SW18 historically and the subsequent
sample was non-detect indicating it is potentially anomolous.

2.2.4.8 Sediment Monitoring

Sediment samples are to be collected from upstream/downstream river stations
(McQuarrie Point, Embayments A and C) and downstream drainage ditch stations (SW3
and SW13) for total PCB and total organic carbon (TOC) analysis every three years with
the last sampling event completed in 2021. As such no samples were collected in 2022,
with the next event to be completed in 2024.

2.3 WPCP Outfall

Sampling at the WPCP Outfall is completed on a quarterly basis. General chemistry
parameters, total metals were measured at the WPCP Outfall on four occasions (April,
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June, August and October) in 2023. Select general chemistry, total metal data for the
WPCP Outfall dataset is presented in Appendix C. Based on recommendations that were
made for the biomonitoring program, the City of Kawartha Lakes initiated VOC
monitoring at the WPCP Outfall in 2015. This monitoring is required on a bi-annual
basis and the last sampling event was in 2023.

The concentrations of general chemistry parameters indicated concentrations in 2023 fall
within the historical average, with previous elevated concentrations noted in 2021 and
2022 reduced. These previous trends were attributed to the WPCP operations, which
appear to have been rectified in 2023.

As before, the concentrations of several metals such as boron, copper, chromium and zinc
were observed above PWQO, but at generally consistent concentrations over time. A
number of parameters were seen to be consistently higher at the outlet of the WPCP as
compared to the upstream Scugog River station (McQuarrie Point) including ammonia,
chloride, nitrate, sulphate, TDS, aluminum, zinc, copper & phosphorus. This is not
unexpected since the effluent from the WPCP contains residuals from the treatment
process.

2.4 Landfill Gas

Schedule F of the ECA for the Lindsay-Ops Landfill Site requires that landfill gas
monitoring occur monthly during frozen ground conditions and quarterly thereafter at
monitoring wells 6-90-11, 7-90-I/11, 12-91-I/I1, 13-91-I/11, 14-91 (replaced by 14-07 in
December 2007), 16-91-I/11, 17-91-I/11, within the old landfill area, and at shallow
monitoring probes GP1 to GP10 (inclusive) that were installed to the depth of the ground
water table in January 2002. The locations of the monitoring probes are identified on
Figure 2A.

During 2023, landfill gas monitoring occurred on eight occasions. Combustible gas is
measured as a % by volume and/or as a % of the Lower Explosive Limit (%LEL). The
LEL is 5% by volume. The combustible gas is interpreted to be mainly composed of
methane, although gas samples were not collected and analyzed to determine individual
constituents. The results of the 2023 landfill gas monitoring program are provided in
Table 16 below.

In 2023, methane was detected in the leachate monitoring wells 6-90-I1, 7-90 and 7-90-11
at concentrations greater than 100% LEL. This is expected as these monitoring wells are
screened in the waste. Methane was also measured at concentrations greater than 100%
LEL in monitoring well 16-91-I1.
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Table 16:

2023 Landfill Gas Summary Table

Monitoring 18-Jan-23 10-Feb-23 01-Mar-23 01-May-23 16-Aug-23 17-Oct-23 30-Nov-23 18-Dec-23
Well (%Vol) [ (%LEL) | (%Vol) | (%LEL) | (%Vol) | (%LEL) | (%Vol) | (%LEL) | (%Vol) | (%LEL) | (%Vol) | (%LEL) | (%Vol) | (%LEL)| (%Vol) | (%LEL)
12-91-I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12-91-Il 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13-91 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13-91-ll 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

[ 1407 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16-91 0 0 0 0 0 0 0 0 0 0 0 0 - - - -
16-91-Il >5 | >100 >5 | >100 >5 | >100 | >5 | >100 | >5 | >100 | >5 | >100 - - >5 | >100
17-91 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17-91-ll 0 0 0 0 0 0 0 0
6-90-II >5 [ >100| >5 | >100| >5 | >100| >5 | >100| >5 | >100| >5 | >100 | >5 | >100 | >5 | >100
7-90-1 >5 | >100 >5 | >100 >5 | >100 | >5 | =100 | >5 | >100 | >5 | >100 >5 | >100 >5 | >100
7-90-1l >5 | >100 >5 | >100 >5 | >100 | >5 | >100 | >5 >100 | >5 | >100 >5 | >100 >5 | >100
GP 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GP 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GP 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GP 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GP 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GP 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GP7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GP 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GP9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GP 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Well nest 16-91 is located immediately adjacent to the northwest corner of the old landfill
area and concentrations greater than 100% LEL have been noted in previous years as
well. This is not unexpected due to the proximity of the waste

No significant levels of methane were obtained at the gas probes GP 1 to GP 10 installed
in January 2002. These probes have historically indicated non-detectable methane
concentrations.

Overall, combustible gas concentrations in 2023 were generally consistent with those
observed in previous years. The landfill gas monitoring program indicates that methane
gas from the landfill is not migrating off-Site.

During 2008, as a result of recent amendments to Ontario Regulation 347 General —
Waste Management (O.Reg. 347/90) relating to the collection and utilization of landfill
gas, the City re-examined the landfill gas utilization potential of the old landfill area.
Landfill gas capture modeling completed by Integrated Gas Recovery Services in 2003
indicated that the collection of methane from the old landfill area was not an
economically favourable endeavour for the City to undertake. In September 2008, a new
study was completed by Golder that considered the effect of the newly installed
geomembrane final cover system and passive landfill gas vents. The secondary
assessment revealed that power generation has since become a viable option for the City.

A conceptual design plan for a landfill gas collection and flaring system, as well as an
electricity generation system intended for operation of both the landfill site and the
Lindsay WPCP was completed by Golder (2008) and submitted to the MECP as part of
the City’s Application for Funding of Landfill Gas Capture Facilities in November 2008.
A design report (prepared by Comcor Environmental Ltd) was submitted to the MECP in
June 2009, as per O.Reg. 347/90 (as amended). The City received an amendment to the
ECA (Notice No.: 4) for the landfill gas collection and flaring system in April 2010. On
November 10, 2010, ECA (Air & Noise - No.: 5211-8ASRRU) was granted.

Construction of the landfill gas collection and flaring system was carried out in 2011.
Commissioning of the system and completion of the Operations and Maintenance manual
in accordance with Conditions 2(1)(a) through 2(1)(e) of ECA (Air & Noise - No.: 5211-
8ASRRU) occurred in 2012. Also, in October 2015 the City commissioned a Power
Generation Facility (i.e., landfill gas generator) that operates under Renewal Energy
Approval No.: 8446-9HSGRP.The City continues to operate the system and adds
extraction wells as the landfill construction progresses.
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2.5  Meteorological Monitoring

Condition No.: 67 requires that the City install an on-Site meteorological station to
measure weather conditions during the operating life of the Lindsay-Ops Landfill Site.
The weather conditions to be monitored are:

e ambient temperature;

e precipitation;

e barometric pressure; and

wind speed and wind direction.

The purpose of the meteorological monitoring is to confirm estimates of infiltration and
leachate generation, and to correlate with any nuisance complaints (€.g., odours and
litter). A meteorological station capable of providing the required data was installed in
July 2003 at the top of the old landfill area. In 2006, the meteorological station was
moved to the west of the administration building parking area at the north end of the Site,
in order to allow construction of the geomembrane final cover system on the old landfill
area. Information obtained from the meteorological station is routinely used by the City
for Site operations and monitoring.

2.6 Biomonitoring Program

Condition 12.2 of the ECA requires that annual biomonitoring investigations be
undertaken in February each year; however, this was recommended for removal with
replacement of the program with lethality testing of the water at SW13. Given this
location typically have sufficient water levels to obtain the required volume for analysis
(~20 L pail), the location was shifted into Embayment A, where SW13 discharges.

The results, which are provided in Appendix E, indicated that all four sampling events
(April, June, August & October) indicated a 0% impairment and mortality rate for both
Rainbow Trout and Daphnia magna.

2.7 Wetland Assessment

Condition 12.1 of the ECA requires that a Wetland Assessment and Impact Study be
reviewed and updated every 5 years and included with the Annual Report. Azimuth was
retained by the City of Kawartha Lakes to conduct the 2023 Wetland Assessment and
Impact Study in the Scugog River. The goal of the study was to assess surface waters,
sediments, benthic invertebrate communities, fish communities, and aquatic habitats, and
evaluate potential impacts associated with the landfill by comparing results to those
obtained through previous studies. However, the benthic analysis was unable to be
properly completed by the retained laboratory in 2023 due to extended processing times
that resulted in limited analytical findings. Similar assessments were carried out by other
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firms in 1995, 2003, 2008, 2013 and 2018. However, sampling design and methodologies
have varied significantly over time. The full report provides the results of the 2023
monitoring program, compares them to select historical data, and provides
recommendations for future monitoring work. The conclusions and recommendations for
the report have been included below for reference.

The Reference location (A1) that was selected in 2023 is a suitable location for
reference data to be collected upstream of the Lindsay OPS landfill. Based on site
observations in 2023, other suitable reference locations were not observed
upstream of the Lindsay OPS landfill site due to the developed/altered nature of
the Scugog River shoreline, shallow water conditions, and/or lack of
backwatering/embayment vegetation. Similar channel characteristics to those
observed in Embayment’s A and B are not present in this section of the river, but
the dense vegetation and isolated segment of the Reference location (due to the
remnant bridge crossing that blocks flow) should be suitable for this monitoring
program.

Embayment A had noticeably lower vegetation coverage and species diversity
when compared to Embayment B and the Reference Location. The lower
percentage of submerged and floating vegetation in Embayment B, which was
also noted in 2018, and the abundance of algae noted along the bottom of the
embayment in July 2023 are indicative of an impaired system. It is expected that
multiple factors may be contributing to impaired water quality in Embayment A
(B6 and B7), which include natural and anthropogenic sources (i.e., agricultural
run-off, WWTP outfall, private sewage systems, etc.). Future studies should
continue to monitor vegetation coverage and species diversity to determine if the
aquatic habitat/vegetation community within Embayment B may be impaired.
Similar 20x20m plots should be used to provide a quantitative measurement of
species coverage and diversity.

The presence and abundance of invasive species should continue to be monitored
to identify an increase in invasive coverage or species presence. Due to the heavy
boat traffic on the Scugog River, the likelihood of invasive species being
introduced is high. While the presence of invasive species is not directly tied to
the Lindsay Ops Landfill or its discharge into the river, invasive species should
still be documented as an overall aquatic health indicator.

The fish community composition appears to be similar to that of recent studies,
which depicts a diverse warm/coolwater fish community. While the total
abundance of fish captures was lower than previous studies and continues a
downward trend since 2008, the five-year sampling interval of the current study
limits the overall predictive ability as it relates to the fish community health and
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any trends or concerns that may arise. Based on the fish captures in 2023 (all
healthy specimens aside from one “black spot” observation), and the abundance
of minnows noted in the dense vegetation of Embayment B and the Reference
location, the fish community appears to be healthy in these areas. For these
reasons, fish community sampling may no longer be needed. In addition, it is also
our opinion that any trends in fish community health as it relates to the overall
aquatic health of the Scugog River would be observed in other study parameters
(i.e., aquatic vegetation health, water quality, benthic community, sediment).

e [tis noted that the surface water and sediment quality has remained relatively
consistent over time with the exception of some of the 2008 results potentially due
to the elevated suspended solids. This consistency over a 10-year period suggests
no trending in the data associated with source inputs. Overall, this portion of the
program is considered redundant as both sediment and water quality samples are
collected more frequently and summarized in the annual monitoring report for the
landfill.

e Historically, the Scugog River has been a contaminating source. Recalcitrant
compounds continue to be detected in some sediment samples (i.e., PAHs). PCBs
were not detected during the 2023 monitoring period. PAHs and PCBs are
considered to be more historical contaminants and it is suggested their continued
detection is likely due to the persistence of these compounds in the environment.
It is likely that the accretion of recent sediments or organic deposits have
sequestered these compounds deeper in the sediment profile, which has resulted in
the limited detection. This trend result is expected to continue, as long as the river
substrate remains undisturbed. As such, continued sampling is considered
unwarranted.

e Some heavy metals and nutrients (TKN and TOC) are elevated above the PSQG
(LEL and SEL) within the sediment quality results; however, these are generally
elevated at all locations including background and reference Sites.

Concentrations are highest in Embayment A (B6 and B7), which are more likely
the result of the WWTP outfall, rather than landfill leachate contributions.
Notwithstanding, the embayment is expected to have a higher residence time,
which limits the amount of mixing (and dilution) from the river. As such, these
results are not unexpected.

e Overall, surface water quality is fairly consistent and appears to occur within a
similar magnitude range to previous monitoring periods. Parameter
concentrations at B6 and B7 are generally elevated above upstream monitoring
locations, which has been observed over the period of record. It is possible that
inflowing effluent from the WWTP could be influencing water chemistry in the
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embayment. Notwithstanding, natural eutrophication, due to the shape and
stagnant nature of the bay may also be contributing to these elevated parameter
concentrations. This is mainly due to the limited mixing with channel waters
which results from a longer residence time in the bay.

e Based on these findings, there is no evidence to suggest that the landfill is having
a measureable effect on the surface or sediment quality within the river. A recent
evaluation of the landfill site indicates the measured leachate plume extending
from the landfill does not reach the Scugog River. It is expected that multiple
factors may be contributing to impaired water quality in Embayment A (B6 and
B7), which include natural and anthropogenic sources (i.e., agricultural run-off,
private sewage systems, etc.). Furthermore, based on the findings summarized in
the annual monitoring reports for the landfill, leachate impacts in the shallow
water table are not observed to reach the river. This further reduces the potential
for the elevated parameters at B6 and B7 to be sourced to the landfill.
Notwithstanding, the assimilative capacity of the Scugog River is high and is
expected to equilibrate parameter concentrations not far downstream of the bay.
This is consistent with annual river sampling results completed for the approved
Lindsay OPS landfill monitoring program.

e (@Given the findings of this assessment and overall determination that the influence
observed at the monitoring locations is not attributable to the landfill,
consideration should be given to discontinue this monitoring program.

3.0 SITE OPERATIONS
3.1 General Operations

The Lindsay-Ops Landfill Site generally consists of two parts, the original southern
disposal area that began operation in 1980 and the northerly expansion area that was
approved in December 2001. The City operates the disposal site utilizing municipal staff.
Major activities occurring at the Site in 2023 included the following:

e Construction of Cells 4 and 5 (South Half) Stage 1
e Disposal operations occurred in the expansion area in the north section of Cells 4
and 5. Steel plates continued to be used as alternative daily cover;
e (Calibration completed to methane detection system; and
e The City continued using the residential household hazardous waste (HHW) depot
which was established in September 2005.

Other minor miscellaneous works were conducted throughout the year.
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3.1.1 Solid Waste Management By-Law

In 2007, the City implemented a Solid Waste Management By-Law, which came into
force and took effect on April 1, 2007. The By-Law was enacted for the purposes of
regulating the collection, removal and disposal of solid waste in the City of Kawartha
Lakes. The By-Law defines items permitted for collection and disposal, fees for disposal,
operating hours for landfills and other waste related items. A consolidated Solid Waste
Management By-law was released June 30, 2009.

A new By-Law for the collection and management of waste and recyclables within the
City of Kawartha Lakes (By-law No.: 2016-144) was passed by Council on August 9,
2016 and replaces By-law No.: 2007-024. The City’s new waste by-law requires residents
to set out waste in clear bags.

In February of 2020 Council received and accepted the recommendations to amend By-
Law 2016-144 (A By-Law for Collection and Management of Waste and Recyclables
Within The City of Kawartha Lakes) to reduce the allowable amount of recycling in clear
bag waste from 20% to 10% by volume per bag. Staff also recommended making a few
administrative changes to the by-law that will ensure operations are more efficient.

3.1.2 Leachate Outbreak Inspections

Condition No. 4.47 of the ECA requires that the landfill be inspected for evidence of
leachate seepage or leachate springs at least once per month. Any incidents of leachate
outbreaks and remedial action taken are to be reported monthly to the Lindsay Ops
Landfill Public Review Committee (PRC) and MECP District Manager as well as
annually to the MECP Regional Director through submission of this Annual Report.

Inspections are conducted for leachate outbreaks on a monthly basis. Results are
recorded by City staff on inspection reports.

3.1.3  Screening Inspections

Condition No. 4.26 of the ECA requires that visual screening be installed, inspected and
maintained as required. The City developed a vegetative screening plan in June 2003 and
began plantings in September 2003. The vegetative plantings continue to grow, thicken
and mature each year increasing the visual screening from surrounding land uses.

Inspections of new and existing screening are conducted by City Staff on a monthly
basis. Observations from each inspection are recorded by City Staff on the Inspection
Reports. No issues were identified in 2023.
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3.1.4 Final Cover

With respect to the old landfill area, final contours were reached in the latter part of 2004.
The City also added soil materials to this area from the excavation of Cell 2 of the
expansion area in 2004 for pre-loading of the North Slope. Following a two-year period
after closure to allow for settlement, the City initiated placement of the final cover and
the geosynthetic cap on the old landfill site in 2006. Application of the liner and final
capping was started on the east side of the old landfill site in 2006 and was completed in

October 2007. Seeding for vegetation of the entire old landfill area was completed in
2008.

At the request of the MECP, the City began preparing an annual Cover Plan for the
landfill site, beginning in December 2005. The Cover Plan shows the following:

e Areas of the landfill site where landfilling has been temporarily discontinued,

e Areas of the landfill site where landfilling has been temporarily discontinued and
interim cover has been applied and vegetated;

e Areas where the active working face was compacted and covered for that monthly
inspection period; and

e Bare soil surfaces.

In 2022, disposal occurred in the northeast section of Cells 4 and 5 (north half). Final
cover, including topsoil and seed, and was placed on the north and south sections of
Cell 2 as well as the sections of Cells 3 and 6 in 2018. Material excavated as part of the
construction of Cells 4 and 5 was used as final cover. Interim cover was placed in the
southeast section of Cells 3 and 6. Figure 12 (Site Operations and Cover Plan) shows
cover conditions relative to the end of 2023. Figure 14 shows the proposed final contour
plan for the Site.

3.1.5 Alternative Daily Cover

On January 28, 2014, staff submitted a report to City Council proposing a one-year pilot
project for the use of steel plates to cover the exposed tipping face of the landfill as an
alternative to the use of soil as daily cover. City staff discussed this with MECP and
approval was provided by MECP for a pilot project, without requiring an amendment to
the ECA. Approval from City Council was received and fabrication of the steel plates
took place in the spring of 2014. Operations staff began to use the steel plates in August
of 2014.

At the end of the one-year steel plate pilot project, the City provided MECP with a
summary of the effectiveness of the steel plates in a letter dated August 31, 2015. From
the pilot program, the City determined that:
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e There had been no operational challenges using the steel plates;

e There was no major wear on the equipment used to reposition the plates;

e During winter months there was no issue with the plates freezing to the ground or
waste,

e Significantly less sand/soil was used for daily cover preserving landfill capacity;
and

o Less litter was blown away from the tipping face when the steel plates are in use.

The City concluded that the steel plates one-year pilot project had been successful and
should be used permanently to improve landfill operations and preserve landfill disposal
capacity. The City submitted an ECA amendment application to MECP on December 7,
2016 to have the steel plates added as an acceptable form of Alternative Daily Cover
(ADC). The ECA Amendment Application also requested that partially composted leaf
and yard waste from on-Site composting operations be approved as an acceptable form of
alternative daily and interim cover material. The City received an approved amendment
to the ECA from the MECP regarding this application on March 27, 2017.

3.1.6 Gull Management Program

Condition No.: 4.29 of the ECA requires the development and implementation of a Gull
Management Program. In September 2002, the City retained a consultant to develop the
gull management program and to obtain all necessary equipment, licensing and develop
training program. These activities were completed during late 2002 and early 2003. The
gull management program was formally implemented in March 2003 and City staff began
to record daily logs for the program in September 2003. Daily log information indicated
the time, day and area where gulls were observed, the estimated number of gulls
observed, non-lethal control measures taken and gull reactions.

In September 2003, the City designated a Gull Control Officer and alternate. The Gull
Control Standard Operating Procedure (SOP) was revised on August 15, 2014. The
revised SOP indicates that equipment operators on the tipping face shall be conscious of
gull activity, perform gull control as required (with either portable propane noise
cannons, bangers or pyrotechnics), and record gull control activities on a daily basis.

The City employs the use of noise bangers as a method to deter gulls. The current gull
control permit (Permit No. DA1417) is valid until December 31, 2024. The City did not
receive any indication from the Lindsay Airport Authority that the landfill was causing
bird hazard issues at the airport during 2023. The Lindsay Airport Authority is provided
a copy of the annual report when completed.
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3.1.7 Spills and Other Incidents

No spills or other operational events creating any environmental issues were documented
in 2023.

3.2 Household Hazardous Waste (HHW) Depot

In 2022, the HHW depot operated during all hours that the landfill site was open to the
public to receive residential materials. The HHW depot was operated by City Staff,
except for Saturdays when the HHW depot was operated by a private contractor (GFL)
on behalf of the City. All material was transported and processed by GFL.

33 Site Capacity
3.3.1 Quantity of Materials Received, Disposed and Diverted
3.3.1.1 Materials Received

The total amount of material received at the Site in 2023 was 35,997 tonnes. The
material received was either: disposed in the landfill; segregated and stockpiled for use
as daily cover (soil material and partially composted leaf and yard material); or diverted
off-Site for recycling. The total collected solid waste volume reported on a monthly basis
is provided in the following table (Table 17). This volume represents ~78% of the total
material received at the Site.

Table 17: 2023 Monthly Waste Volumes

Month Total Waste Volume
(tonnes)

Jan-23 1,979

Feb-23 9,482

Mar-23 1,882

Apr-23 2,663

May-23 2,625

Jun-23 2,931

Jul-23 2,272

Aug-23 2,861

Sep-23 2,159

Oct-23 2,708

Nov-23 2,571

Dec-23 1,857

Total 35,997
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3.3.1.2 Materials Landfilled

The total amount of waste disposed at the Site in 2023 was 35,997 tonnes (including soil
received that was segregated and used for daily cover). This did not exceed the annual
approved rate of fill of 58,200 tonnes (Condition No.: 4.6 of the ECA).

The composition of waste received in 2023 included bulky items, compacted waste
(including waste from curbside collection program), construction and demolition waste
(C&D), clear bags, loose mixed waste, material recovery facility (MRF) residue, waste
from public garbage cans, soil (for cover and not for cover), and street sweepings & catch
basin waste.

The approved daily rate of fill as indicated in Condition No. 4.6 of the ECA is 240 tonnes
per day (TPD). Short-term exceedances (no more than 2 consecutive days) are permitted
with concurrence from the MECP District Manager.

A review of the daily landfill records indicate there were 6 days where there were
exceedances of the maximum daily rate of fill in 2023 (Table 18). None of these
exceedances occurred on more than 2 consecutive days. The following summarizes the
2023 daily exceedances of the 240 TPD waste disposal limit. The majority of these days
occurred when the City undertook road clean-up and the landfill received street
sweepings or excess soil.

Table 18: Daily Waste Tonnage Exceedances - 2023

Total Waste Tonnes
Date Disposed Above Reason
(Tonnes) 240. T?D
Limit
2023-02-01 7650 7410  [Street Sweepings
2023-05-30 263 23 Street Sweepings
2023-06-12 407 167  [Street Sweepings
2023-06-13 324 84 Soil and Street Sweepings
2023-06-15 248 8 Soil and Street Sweepings
2023-07-06 254 14  [Phragmite Root Portion
Asbestos, Construction and Compacted Waste

2023-08-08 268 28 (equally)
2023-08-24 310 70  |Asbestos, Compacted Waste (equally)
2023-09-28 241 1 Asbestos
2023-10-05 270 30 Street Sweepings
2023-11-28 289 49 Soil
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33.1.3 Materials Diverted

A number of materials are received at the Lindsay-Ops Landfill Site that was diverted
from disposal. This includes car batteries, goods requiring Freon removal, scrap metal,
household hazardous waste (HHW) material, construction & demolition materials,
electronics, wood chips, and items donated for reuse to local Habitat for Humanity. Also,
‘blue box’ recyclable materials (glass, cans, newspaper, magazines, PET plastic and
cardboard) can be taken to the depot at the landfill by residents and businesses for
recycling.

In 2023, a total of 10,345 tonnes of material were received at the Lindsay-Ops Landfill,
which were diverted from disposal. This includes:

° 143 tonnes of electronics;

° 143 tonnes of HHW material;

° 2,305 tonnes of leaf and yard material;

° 5,530 tonnes of ‘Blue Box’ curbside recyclables;
. 293 tonnes of scrap metal;

° 158 tonnes of mattresses; and

° 1,701 tonnes of construction & demolition wastes
. 9 tonnes of textiles

o 61 tonnes of Bulky plastics

3.3.2 Remaining Site Capacity and Site Life

In 2023, 35,997 tonnes of waste was disposed at the Lindsay-Ops Landfill. The City
began using steel plates in August 2014 as alternative daily cover in conjunction with
soil/sand and this continued in 2023. The City uses approximately 22% less soil/sand as
daily cover by using steel plates compared to years when steel plates were not used.
Assuming a waste density of 700 kg/m?, approximately 51,424 m? of airspace was used
in 2023 for waste (35,997 tonnes of waste divided by 0.7 tonnes/m?). Based on a 6:1
waste to daily cover ratio, and a density of 700 kg/m? for the daily cover material,
approximately 5,694 m* of air space was used for daily cover (6,000 tonnes minus 22%
for the use of steel plates divided by 0.7 tonnes/m?). Therefore, total air space used in
2023 for waste and daily cover was 58,110 m>.

The total approved waste disposal capacity for the north expansion fill area including
waste, daily cover and interim cover is 1,487,240 m®. Based on the volume of waste
(including daily cover) disposed in 2023 (i.e., ~58,110 m? of airspace used in 2023), the
remaining capacity is 511,387 m? and Site life is approximately 11 years at December 31,
2023. This is based on an assumed annual fill rate of 45,000 m>. Based on the estimated
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remaining capacity, approximately 66% of the total approved capacity of the north
expansion area has been used to the end of 2023.

3.4  Leachate Collection System

3.4.1 Leachate Volumes Collected

The Leachate Pumping Chambers currently pump the following liquids to the WPCP:

e Ground water and leachate from the perimeter LCS surrounding the Old Landfill
Area;

e Leachate collected by the engineered LCS constructed as part of Cells 1, 2, 3, 6 and
the western part of Cells 4 and 5 (north half) of the North Expansion Area;

e Sewage from on-Site buildings and RV septage disposal station at the north end of
the North Expansion Area; and

e Water pumped from the new compost stormwater pond as per its contingency plan
to prevent overflow. If the water is tested to be contaminated and inappropriate for
discharge to the main Site stormwater facility. It is noted that the City is approved
to divert excess stormwater via the compost pond to the stormwater management
ponds in former Lagoon 1.

Flow volumes are regularly monitored and recorded by operators of the Lindsay WPCP.
As shown in table below (Table 19 below), a total of approximately 79,838 m® of ground
water/leachate was pumped from the Lindsay-Ops Landfill to the WPCP for treatment in
2023. This total volume consists of 14,520 m* from Leachate Pumping Station No. 1 (old
landfill area) and 50,798 m® from Leachate Pumping Station No.: 2 (north expansion
area).

The ECA specifies that the average daily flow volume of ground water/ leachate from the
leachate pumping chambers (combined) does not exceed 300 m*/day based on a calendar
year (Condition 4.1(ii)(c)). As shown below, in the average daily flow from the leachate
pumping chambers (combined) did not exceed on a monthly basis in 2023.

The peak permissible flow rate is set at 750 m*/day (8.7 L/s) at any time for the combined
pump station contributions to the WPCP. The instantaneous rate measured at each
location was not exceeded in 2023 for either location with a maximum flow rate of

2.2 L/sec at LPS-2.

The City initiated placement of a geomembrane final cover system over the old waste fill
area in 2006. The primary objective of the geomembrane cover system is to minimize
leachate generation by limiting moisture infiltration into the landfill. This in turn will
limit leachate exfiltration from the unlined base of the landfill and allow natural
processes (€.9., adsorption, bio-chemical decay and dispersion) to effectively attenuate
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the existing ground water impacts as well as any future releases of contaminants
(predominantly by diffusion) from the landfill base. Placement of the geomembrane
cover system was completed in October 2007 and has resulted in reductions in leachate
generation and leachate exfiltration. This is evidenced by the decrease in annual
pumping volumes from Leachate Pumping Station No.: 1 (i.e., the perimeter leachate
collector system pumping chamber) from volumes of up to 28,126 m? in 2005 to
15,927 m? in 2010. The annual pumping volumes subsequently increased to between
23,800 m? and 28,800 m> and then decreased to 16,304 m? in 2019, 15,771 m? in 2020,
9,813 m? in 2021 and slightly up again in 2022 at 11,756 m® and in 2023 at 14,520 m>.
The perimeter collector is cleaned regularly.

Table 19: 2023 Leachate Volume Summaries

Month LPS No.: 1 LPS No.: 2 Combined
Average | Daily Total | Average Daily Total (m3/day)
Flow | Average | (m®) Flow | Average (m?)
Rate (m?) Rate (m?)
(L/s) (L/s)
Jan-22 0.60 51.8 1605 1.75 150.9 4,678 203
Feb-22 0.72 62.5 1751 2.08 179.7 5,031 242
Mar-22 0.75 65.1 2017 222 191.2 5,928 256
Apr-22 0.78 67.7 2031 2.15 185.4 5,562 253
May-22 0.65 56.4 1748 1.60 138.3 4,288 195
Jun-22 0.37 32.2 965 1.08 93.2 2,797 125
Jul-22 0.25 22.0 681 0.90 78.1 2,422 100
Aug-22 0.29 253 783 2.26 195.2 6,052 220
Sep-22 0.19 16.2 487 0.98 84.6 2,537 101
Oct-22 0.23 19.6 607 1.40 121.2 3,758 141
Nov-22 0.27 23.7 711 0.73 63.3 1,900 87
Dec-22 0.42 36.6 1,134 2.18 188.5 5,845 225
Total 14,520 50,798

Annual pumping volumes from the Leachate Pumping Station No. 2 and Sewage
Pumping Station (combined) have steadily declined since 2009 from a volume of

42,900 m® to 19,000 m® in 2016. This reduction may be due to the progressive capping
of the landfill as areas reach final grade and moisture uptake by the waste fill as the fill
thickness increases. In 2017, pumping volumes from Pumping Station No. 2 and the
Sewage Pumping Station (combined) increased to 46,929 m>. This was due to the
abnormal high amount of precipitation and the small amount of waste in the newly
constructed cell to uptake the rainfall that fell over the cell capture area (i.e., most of the
precipitation over the new cell entered the leachate collection system with little uptake by
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the waste fill). In 2023 the flow volume from Pumping Station No. 2 increased to
50,798 m?, approximately double the past few years. This could be the result of the
expansion of the waste area further south.

3.4.2 Collection System Cleaning

Condition No.: 5.16 of the ECA requires the City to high pressure wash and video inspect
the leachate collection system annually.

Jet flushing and CCTV video inspection were performed in October and November 2023
for the North Expansion Area LCS, as well as the Old Landfill Area Perimeter Collector.
The work was carried out by Nieltech Services Ltd. A copy of the inspection report is
provided in Appendix G. Figure 2B shows the landfill leachate collection system layout.
The systems were noted through video inspection to be draining effectively with no
indication of damage or repairs required.

3.5  Other Operational Aspects

3.5.1 Dust Control Program

Condition No.: 4.27 of the ECA requires that a dust control program be carried out. In
response to dusty conditions as observed by the City’s Site operations staff and when
complaints are received from residents in the vicinity of the Site, water is applied as a
dust suppressant. Water was applied to roads and other Site areas as a dust control
measure as required throughout 2023. Beyond water, calcium chloride was applied, but
only once in June 2023. There were no complaints for dust received in 2023.

3.5.2 Pest Control Program

The City undertakes a regular pest control program. Miller Pest Control was on Site in
the Spring and Fall to complete standard pest control measures. No concerns or
complaints regarding pests were identified at the landfill in 2023.

3.5.3 Loads Refused (Landfill Disposal Privileges)

Starting in September 1994, a record of loads refused for disposal, and the reason for
refusal, has been logged. A load refusal program and Standard Operating Procedure
(SOP) was developed in 2014. Information is recorded for each refusal: the date,
materials that would have been tipped, origin of material, vehicle type and license and
reason for refusal. In 2023, waste refusal was documented by the City six times
throughout the year. The household hazardous waste (HHW) incidents were related to
the Site not accepting tires, commercial hazardous waste quantities and improper
containment such as loose needles and old motor oil. There were also a few incidents
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with some customers with aggressive behaviors towards City staff, that have been banned
from attending the site.

3.5.3 Operating Hours

Posted operating hours for 2023 (public) were Monday, Tuesday, Wednesday, Thursday
and Friday from 8:00 am to 5:00 pm, and Saturday from 8:00 am to 3:00 pm during the
winter (Oct. 16 through April 30™), while summer hours are the same with the exception
of the Site being closed to the public on Wednesdays (but still accepting waste from the
curbside program.

3.5.4 Staff Training

City of Kawartha Lakes Waste Management Staff receives training on various aspects of
waste management operations throughout the year. In spring and fall of 2023, training
was completed for landfill staff that included ECA compliance and general landfill
operations.

3.6  Compliance with Environmental Compliance Approval

In 2019, the ECA No.: A323504 was amended on December 5, 2019 and again on
January 8, 2023, which was to include the valve chamber at the compost pad infiltration
pond. The most recent amendment was issued on March 11, 2022 to approve
construction of cells 4/5. Beyond the most recent two amendments which had a specific
purpose, the 2019 amendment was intended to consolidate the Approval license given the
various changes that have occurred over time (Appendix I). The following summarizes
the changes that have occurred from the last ECA major revisions in 2013:

e the Liner System Approval (Condition No. 3.1) was updated to include the
construction of Cells 4 and 5 as well as the alternation of the base liner and
collection system connections;

e for the Landfill Gas Collection System, minor edits to Condition No.: 3.5
recognized that the original landfill gas collection and flaring system has already
been built;

¢ anew Condition (No. 37) provides details on the Leachate Collection and Disposal
System. Furthermore, under General Operations a new subsection was added at
Condition No. 4.1 which addresses the Leachate Collection and Disposal System
Operations. The clauses in this Condition subtly change the operations and as
noted above (Section 3.4.1) could require some adjustment to the current LPS
transfer;
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Condition No. 4.4 which addresses the Service Area was altered subtly and now
allows for temporary storage of wastes outside the geographic boundaries of the
City of Kawartha Lakes;

Condition No. 4.22 that addressed On-Site Roads was modified to permit
temporary working roads;

the Section on Landfill Gas Management in the former ECA (Condition No. 4.41 to
4.43) were dropped from the new ECA;

Condition No.: 5.14(2) regarding Alternative Daily and interim Cover Material was
altered to include partially composted leaf and yard waste and steel plates;
Condition No.: 6.2 regarding the Recycling Depot has been added to permit
outdoor bin to temporarily store: construction and demolition materials, materials
destined for off-Site reuse or disposal, textiles and mattresses;

The Leaf and Yard waste Composting Facility (Condition No.:6.3) has been
updated and limits this material to 8,000 tonnes at any time. Materials must be
windrowed within four days. The need for grinding has been reduced to semi-
annually. Segregated granular materials at this facility are not to be greater than
750 tonnes. Weekly monitor of the temperature of the composting materials is to
be conducted on a trial basis for three years. A report on the Leaf and Yard
Composting Facility is to be completed within three years based on this trial
program. An infiltration pond to collect and treat unsegregated and impacted storm
water from the compost pad is granted. Water levels must be monitored weekly at
the pond and if the level exceeds an alarm trigger then the water is to be transferred
to WPCP. Water from this pond is not to be discharged to the drainage ditches and
any overflow will be treated as a spill (note the City has been granted interim
approval to allow discharge of water to lagoon one where it can be regulated and
tested prior to discharge to avoid surcharging the WPCP during times of high flow.
A formal application has been submitted to MECP and the City is awaiting final
approvals);

The hours of the HHW Depot have been changed as per Condition No.: 6.5(c) to
7:00 am and 7:00 pm from Monday through Saturday;

The Environmental Monitoring Program (Condition No.: 10.6 to 10.8) have been
revised from the 2013 ECA;

A Leachate Collection and Disposal System Monitoring and Recording section has
been added (Condition No.: 10.10 to 10.14). These terms define the sampling
frequency and parameters as per Schedule G. The requirements also demand flow
measuring device at LPS No.: 1 and 2 and the Sewage Pumping Station;
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4.0 PUBLIC CONSULTATION
4.1 Public Review Committee

In 1994, a Public Review Committee (PRC) was formed for the existing Lindsay-Ops
Landfill Site. That Committee functioned until about 2001, when the north expansion
was approved. The original PRC disbanded as many of the residents who were on the
Committee had sold their properties to the City and had moved away from the Site area.

Condition No.: 13.1 of the ECA requires the City to establish a new PRC for the Site.
The PRC was re-established in the Spring of 2003 and held its first meeting on April 16,
2003. In 2023, six meetings of the PRC were held in January, February, April, June,
September and November.

PRC meetings are open to the public. The meeting provides an opportunity for area
residents to stay informed of current issues and operational matters relative to the
Lindsay-Ops Landfill Site.

4.2  Public Complaints

In January and May of 2023, two complaints were received by staff regarding litter on a
neighbouring property. The City responded by sending out additional staff members to
monitor and pick-up litter if present along Wilson Rd. adjacent to the neighbouring
property. At the May PRC meeting the neighbouring property owner was in attendance
and noted that litter had improved.

An additional complaint was received, through the MECP, on June 16th regarding
concerns that excavation of “waste” from Lindsay Ops landfill was being relocated to an
area near the river. The City and WSP responded to the Ministry with photos and
explained that the hauled material was topsoil being relocated to a historically used area
off Lagoon Rd. for storage of similar type material. This clean soil material was stripped
as part of the Cell 4/5 construction project to allow for proper grade and appropriate
material to be placed prior to installing the GCL (liner). The MECP inspector was on site
to inspect the Site and confirmed that there were no issues with the material or the
project.

5.0 PERFORMANCE OF LINDSAY WPCP

A copy of the 2023 Performance Report for the Lindsay Water Pollution Control Plant
(WPCP) prepared by the Ontario Clean Water Agency (OCWA) on behalf of the City of
Kawartha Lakes is provided in Appendix H.

Conclusions relevant to the landfill facility are as follows:
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¢ All maintenance required during the 2023 operations was performed/ completed as
per manufacturers’ instructions by staff and/or contractors. Maintenance records
are kept by Operations Staff at the WPCP for updating and for inspection as
required;

e The Lindsay WPCP treated a total of 5,174,898 m? of raw sewage influent in 2023;

e ECA 7748-AYRLSC beginning January 1, 2020 ending June 28, 2020 and the
current ECA 1696-BPLLA4R beginning June 29, 2020 requires the Owner to make
an assessment of the issues and provide recommendations on pro-active actions if
the Annual Average Daily Flow reaches 80% of the Rated Capacity. The Annual
Average Daily Flow in 2023 was 14,178 m*/day 58% of the Rated Capacity of
24,500 m*/day;

e Treated effluent loadings and concentrations for CBODs, total suspended solids
(TSS), total phosphorus and pH were under the allowable receiving stream
discharge criteria as set by the ECA No.: 6145-AJDQYK (issued June 5, 2017) and
current ECA No.: 7748-AYRLSC (issued October 18, 2018) with the following
exceptions:

0 monthly final effluent TSS concentrations exceeded in April, June, July and
September.

e Quarterly treated effluent samples were collected on January 4, April 5, July 6, and
October 17, 2023 for analysis of acute lethality to rainbow trout and Daphnia
magna. All sample results returned a 0% mortality rate with the exception of a
56.7% mortality rate for Daphnia Magna during the July 5" monitoring event.
However a resample was completed July 12", which indicated 0%;

e The treated effluent monthly E.coli Geometric Mean Density met the allowable
effluent discharge criteria of 175 CFU per 100 mL during 2023;

e The total volume of sludge generated in 2023 was 133,943 m?;

e There was no sludge removed from the Site in 2023; and

e In 2023, there were no bypass or overflow events at the Site.

6.0 CONCLUSIONS

The general conclusions of the 2023 Annual Report for the Lindsay-Ops Landfill Site are
provided below.

6.1 Environmental Monitoring
6.1.1 Ground Water and Leachate

e The landfill is not creating an offsite impact and meets reasonable use criteria

e Monitoring of ground water and leachate in 2023 was carried out in accordance
with the requirements of the ECA;
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The conceptual ground water flow regime at the old landfill site is vertically
downward flow through the till overburden to the upper bedrock aquifer. The
bedrock aquifer flows laterally toward the Scugog River;

The old landfill has a limited “halo” effective in the overburden soils given the age
of the facility. However, this lateral extent is limited given the low permeability of
the overburden till soils;

The landfill expansion is a lined site where the water levels within the waste cells
are kept to a minimum using a leachate collection system. Vibrating wire
transducer data confirms leachate collection system is continuing to operate
effectively. Based on the Site hydraulics there is little opportunity for contaminant
migration away from the landfill expansion area;

The vertical ground water flow estimate through the overburden till under the old
landfill to the upper bedrock was estimated to be about 0.8 m/a which indicate that
the vertical flow through the overburden till sediments to the bedrock took about
10 years to occur. The impact to the bedrock aquifer is minor and does not create
an off-site impact;

The lateral flow in the bedrock aquifer is much faster than the vertical percolation
through the overburden till (i.e., 100 to 1,000 m/a). As a result, the overburden till
contaminant flux has limited effect on the bedrock aquifer. The bedrock aquifer is
currently in a steady state condition. This occurs because the rate of flow in the
bedrock is sufficiently large enough to attenuate the overburden contaminant flux
such that an equilibrium state is established in the bedrock flow field. This
equilibrium condition has existed for decades based on the bedrock aquifer
monitoring program and will persist into the future until the leachate contaminant
flux through the overburden till is completely depleted;

The contaminant loading calculations indicate that the mass flux in the bedrock
aquifer is at least an order of magnitude below the permissible limit in the ECA.
Since the contaminant plume has been in a steady state condition for over a decade,
this loading will not change over time;

Given the rate of ground water flow in the bedrock aquifer, it is expected that a
steady state contaminant plume extends to the new monitoring wells nests being:
62-17, 61-17 and 61-10; however unlikely to be further such that there is no offsite
impact;
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e Trigger monitoring for the north waste area indicated an exceedance for ammonia
at 61-10-1 during the May monitoring event, but was significantly lower in July and
October (0.38 & 39 mg/L), which is more in line with historical concentrations. As
such, the May event is considered anomalous and will be tracked in 2024. Monitor
11-90, also in this area is elevated above historical concentrations as well, but is
below the trigger limit. Given a similar decline in July and October values as at 61-
10-I was observed, it is uncertain as to the source of the elevations, but could be
anomolous data. A subtle increasing trend has been noted over time at 11-90,
which will continue to be monitored in 2024; however, has still generally remained
within the historical range; and

e The leachate strength under the old landfill is stronger than that'observed at the
perimeter/ periphery. It is that the slow percolation through the waste mass
accounts in part for this stronger leachate at depth. This is considered to account
for the quality differences that exist between the leachate monitors situated at the
base of the waste fill and the leachate collection system encircling the perimeter.
Liquids captured by the leachate collection system have not had as long a residence
time in the landfill and also represent a composite of younger and older waters.

6.1.2 Surface Water

The surface water monitoring program focuses on two systems. The first is the surface
water flow system in the Scugog River passing by the Site. The other is considered to be
the on-Site drainage network.

Scugog River

¢ In the Scugog River, parameter concentrations between the upstream and the
downstream are generally similar. Therefore, the Site has no environmental impact
to the surface water that can be readily sourced to the landfill;

e The ground water contribution to the Embayment A is estimated to be
~100,000 m®/year. The outflow from the WPCP was ~5,174,898 m® in 2023 (i.e.,
~0.1 m%/s). The flow in the Trent-Severn system must exceed 17 m?/s at Lakeview
to maintain a base flow at Trenton, which infers a significant flow from Sturgeon
Lake. As aresult and despite the concentration differences, the flow from
Embayment A is considered to be insufficient to meaningfully influence the Scugog
River;

On-Site Drainage System
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Flow in the drainage system is seasonal. Flow commences with the spring freshet
and is typically exhausted by June / July;

Weekly flow monitoring in 2019 and 2021 of the south drainage channel estimated
that between ~5,000 m? (2023) & 30,000 m? (2019) flowed in this channel before it
dries out in the summer. The same weekly flow monitoring in the north drainage
channel estimated that ~150,000 m? (2021) and 400,000 m* (2019) flowed in this
channel before it dried up in the summer.

The magnitude of these flows, although variable, is insufficient to influence the
Scugog River with the current contaminant levels. Furthermore, when the drainage
ditch flow subsides in the summer season, there is no contaminant contribution to
the Scugog River;

The overburden till is not conducive to providing a base flow condition in the
drainage ditch system(s). The soil permeability does not allow substantial flow and
the hydraulic gradient in the overburden is vertical down;

The natural condition of the overburden soils will also not facilitate significant
infiltration during excess water conditions and thus promotes overland flow to the
drainage ditch system;

The parameter differences highlighted in the drainage ditches differ from those seen
in the Scugog River. The flow in the south drainage channel is ~0.1-1% of that
discharged by the WPCP. Similarly, flow from the north drainage channel is ~3-
10% of that discharged by the WPCP. Parameter concentrations in the south
drainage channel would need to be orders of magnitude larger to affect any
influence. Furthermore there is no defined or consistent seasonal “shift” in the
Embayment A water that would be anticipated if being influenced by the drainage
channels since the drainage channels dry out in July and don’t contribute until the
following spring freshet;

Concerns of contaminant flow into Embayment A are unfounded since there is no
substantial flow during these dry weather samples. In the absence of flow, there
cannot be contaminant migration. Thus, the stagnant samples with an elevated
chemical signature have no meaningful influence on the on-Site surface water flow
system; especially as it pertains to impacts on the Scugog River;

Seepage from the lagoon system is not influencing the south drainage water quality;
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e The organic sampling in surface waters regardless of where these samples are
collected are not yielding significant results. Both VOC and PCB sampling at
surface water sampling stations are unnecessary and can be excluded from the
monitoring program;

6.1.3 Landfill Gas

The landfill gas monitoring program is design to evaluate the migration potential of these
compounds in the environment.

e The landfill gas sampling results in 2023 are consistent with the previous years;

e Landfill gas concentrations exceeding the Lower Explosive Limit (LEL) of 5% (by
volume) are seen primarily at the leachate monitoring wells;

¢ Landfill gas concentrations are also routinely detected at two downgradient
perimeter wells being 16-91 and 12-910on the west side of the old landfill, although
the concentrations at 12-91 are more typically trace or non-detect. This location
did not show detection the past two years. Consistent detection at 16-91 is
anticipated given the monitor's proximity to the landfill edge. However, these
results were not considered important in terms of off-Site migration;

e The landfill gas monitoring program indicates that methane gas from the landfill is
not migrating off Site. The remaining landfill gas monitoring locations indicated
insignificant methane levels;

o [f the landfill gas sampling program which has been run for years yields the same
results and indicates there is a negligible chance for off-Site migration then there
may be little need to continue to monitor this system or at a minimum reduce the
frequency of the program;

6.1.4 Biomonitoring

Condition 12.2 of the ECA requires that annual biomonitoring investigations be
undertaken in February each year; however, this was recommended for removal with
replacement of the program with lethality testing of the water at SW13.

The results, which are provided in Appendix E, indicated that all four sampling events
(April, June, August & October) indicated a 0% impairment and mortality rate for both
Rainbow Trout and Daphnia magna.

AZIMUTH ENVIRONMENTAL CONSULTING, INC.

98



6.2 Wetland Assessment

The wetland assessment is completed on a five-year frequency and was updated by
Azimuth in 2023.

e The findings of this assessment and overall determination that the influence
observed at the monitoring locations is not attributable to the landfill, consideration
should be given to discontinue this monitoring program;

6.3 Site Operations

The Conditions associated with the landfill operations are to ensure the facility is being
properly operated. The City of Kawartha Lake is diligent in their operations and
protocols.

e The Site is being operated well and has no significant problems. Complaints were
not received in 2023 relating to any operational items at the Site. Overall,
operational protocols are effective in remaining attentive to the Site requirements,
which are addressed as identified;

e The amount of waste material (including soil received, segregated, stockpiled and
used for daily cover) disposed in the landfill in 2023 was 35,997 tonnes, which is
comparable to previous years;

¢ Gull control measures continued to be used in 2023, including pyrotechnics as
historically outsourced methods were not proving effective. These methods proved
effective and will be continued in 2024;

o The total recorded volume of leachate and sewage (combined) pumped from the
landfill to the Lindsay WPCP in 2023 was approximately 37,556 m>. This total
leachate pumping volume consists of 14,520 m* from Leachate Pumping Station
No. 1 (Old Landfill) and 50,798m? from Leachate Pumping Station No. 2 (North
Expansion Area), which represents a larger increase (~100%) from 2022 for the
expansion area. This could be related to the expansion the active area further south;

e The average daily flow volume of leachate pumped to the WPCP from the Lindsay
Ops Landfill for each month of 2023 did not exceed the maximum allowable
average daily flow of 300 m?/day specified in the ECA. The peak permissible flow
rate is set at 750 m®/day (8.7 L/s) at any time for the combined pump station
contributions to the WPCP. The instantaneous rate measured at each location was
not exceeded in 2023 at either LPS No. 1 or No.2;
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e Construction of the eastern portion of Cells 4 and 5 were completed in 2019 such
that filling in 2023 was in the north half of these cells;

64 Public Consultation

e The Public Review Committee (PRC) continued its activities and mandate in 2023.
In 2023, six meetings of the PRC were held;

7.0 RECOMMENDATIONS

The following are the recommendations of the 2023 Annual Report for the Lindsay-Ops
Landfill Site:

7.1 Environmental Monitoring
7.1.1  Ground Water / Leachate

The environmental monitoring program is to evaluate the key contaminant flow pathways
that exist at the Site.

e The sampling for organic priority pollutants has not detected a significant
contaminant threat in the decades this program has been conducted:

0 PCBs are considered immobile in the environment. Decades of sampling have
not yielded significant results. PCBs were banned from use in 1977. Further
evaluation for this parameter is unwarranted. A few key monitoring wells (i.e.,
20-91-1II, 23-91-1I11, 25-96 & 61-10-1) detecting the leachate influence in the
bedrock flow system should be sampled infrequently (i.e., once every three to
five years);

0 Decades of sampling for VOC’s have not yielded significant results. BTEX
concentrations have degraded over time to trace or non-detectable levels. Only
limited trace detections were observed at a few monitoring wells in 2023 beyond
those at 7-90-11. Given the limited and inconsistent detections over the period of
record, further evaluation for these parameters is unwarranted.

e The five primary historic indicator parameters used in the landfill evaluation are not
considered to be the best parameters for this assessment. Therefore the following
recommendations are:

0 Discontinue BTEX monitoring since, the BTEX signature in the ground water
environment has degraded over time;
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0 Discontinue Phenols monitoring since, the phenols concentrations tend not be
consistently detected and appear to have degraded over time;

0 Discontinue phosphorus monitoring since the phosphorus concentrations tended
not to be consistently detected such that they can be relied upon to monitor
trends.

0 Continue using chloride and total ammonia parameters in assessment as they are
considered to be appropriate for the performance monitoring program,;

0 Continue using other parameters (i.e. sulphate, iron, DOC) in assessment as
suggested in Section 2.1.3.1;

e Decades of quarterly water quality monitoring results have suggested that changes
at the landfill site occurs slowly and the landfill is now stable. The system is
considered to be in a steady state equilibrium. The contaminant flux toward the
Scugog River is an order of magnitude below any level of concern.

0 A quarterly ground water monitoring program would appear excessive under
these conditions and semi-annual monitoring (or less) should be considered;

0 The existing database could be used to establish normal steady state conditions
or slow trending conditions at targeted monitoring locations. This could permit
less frequent sampling under a specified condition based on the past year or
more of sampling. Similarly, a perceived departure from the norm could
necessitate a return to the quarterly to confirm the trend or refute the anomalous
data;

e Hydraulic evaluation (i.e. slug testing) of all monitoring wells could be completed.
This could help to assist in determining low yielding monitors which are not
targeting leachate migration pathways and thus support their removal from the
monitoring program;

e Reduce frequency of leachate collection system inspection and flushing to every
three years, or as required based on operational requirements

7.1.2 Surface Water

The surface water monitoring program is to assess any influence the Site may have on the
adjacent Scugog River. The monitoring program is also intended to detect contaminant
migration via the Site drainage channel network.

e the sampling for organic priority pollutants has not detected a significant
contaminant threat in the decades this program has been conducted:
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0 Decades of sampling have not yielded significant PCB results. Further
evaluation for PCBs is unwarranted;

0 Decades of sampling have not yielded significant VOC results.
= BTEX concentrations have degraded over time to trace or non-detectable
levels. Further evaluation for this parameter would appear unwarranted;

= trthalomethanes is a by-product of WPCP processing and therefore need not
be assessed as it does not relate to the landfill;

e the Scugog River sampling program is recommended for the inorganic suite of
parameters currently being used;

0 Establish an interim / temporary sampling location at the exit of Embayment A
and the entrance to Embayment C to assess the mechanism(s) for the mixing of
embayment waters with the Scugog River;

e The nearshore samples collected from 2019 to 2023 have yielded results that
indicate generally consistent results for iron and ammonia between the inlets and
Embayment B sampling point at the opening to river. This would indicate that
seepage of the lagoons into these inlets is negligible and not creating a measurable
influence in the embayment / river. As such, it is recommended that the nearshore
samples be removed from the monitoring program;

e The on-Site drainage sampling program is recommended for the inorganic suite of
parameters currently being used;

= The database needs to be separated between wet weather / active flow
conditions and dry weather conditions;

= The value of the dry weather sampling program is minimal due to significant
sediment entrainment. Stagnant/ pooled waters should not be sampled;

= [t is recommended that filtering of surface water samples (field or lab) could
be completed to address the low flow sampling deficiencies so that the
information can be reliably used to remove the bias created by entrained
sediments, which skews water quality results if TSS values exceeds an
established trigger value;

7.1.3 Landfill Gas

The landfill gas monitoring program is design to evaluate the migration potential of these
compounds in the environment.
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¢ The findings from the landfill gas monitoring suggest that there is no meaningful
gas migration at this Site. A monitoring program needs to be maintained as a
safeguard; but should reflect the relative risk given the current understanding;

0 It is proposed that if monitoring wells have not shown any detection in the past
five years, then sampling should be reduced to an annual late winter
measurement;

0 If a detection occurs during the annual monitoring, then quarterly sampling
should be re-established or if source concentrations increase abruptly by more
than 25%:;

0 If a monitoring well has shown no detection for a decade, then monitoring
should be terminated;

7.2 Wetland Assessment

Given the findings of the assessment completed in 2023, the overall determination is that
the influence observed at the monitoring locations is not attributable to the landfill. As
such, consideration should be given to discontinue this monitoring program

7.3 Site Operation

The Conditions associated with the landfill operations are to ensure the facility is being
operated according to Site specifications outlined by the MECP.

e The City of Kawartha Lakes has been issued a new ECA license and there are new
conditions for Site operations;

* The peak maximum flow of 750 m*/day (at any time) for leachate transfer to
the WPCP appears to be anomalously low if related to the peak instantaneous
flows which have historically occurred based on the past operating data.
However, when the average daily data is reviewed, the thresholds are met
throughout 2023;

= The City should enter into discussions with the MECP if this peak maximum
flow rate is set too low for the Site conditions, or whether the intent is to
review the daily average data, for which the Site remains in compliance with;

7.4 Public Consultation

No new recommendations.
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APPENDIX A

Ground Water Level Data
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Table A-1: Groundwater Level Elevations (mASL) (2004-2022)
Lindsay-Ops Landfill Site

Monitor| e en | 3| 3| 33|88 3|5 |8|8|s|s|5|%|5|8|3|3|8|3]s83
No. | ASL) 5 g | 3 3 2 g | 3 3 2 g | 3 3 & S| 8 3 8 | 3 B 2 oy
40 I O - O - - O 0 -0 2 - O I 0 -2 0 - O 0 - -
6-90-11 270.96 256.12 | 255.60 - 255.96 | 255.67 | 255.80 - - 25559 | 257.32 - 255.15 | 256.53 | 256.14 | 256.22 | 265.74 | 267.65 | 256.65 | 256.18 | 256.43 | 256.60
7-90 271.99 262.84 | 263.49 - 263.22 - - 264.62 - - - 263.31 | 261.71 - - - - 260.74 | 261.81 | 263.38 | 263.59 | 261.86
7-90-11 273.82 - - - - - - - - - - - - 265.46 | 268.79 | 268.92 | 264.21 | 26243 | 265.75 | 263.51 | 263.11 [ 270.88
11-90 255.53 - 254.06 | 254.17 | 253.15 - 254.45 - - 25448 | 254.39 | 254.13 | 254.28 | 254.50 | 252.95 | 252.88 | 254.48 | 254.88 - 254.31 | 254.71 | 254.97
12-91-1 263.18 261.38 | 261.18 | 260.86 | 260.59 | 261.35 | 261.20 | 260.71 | 260.32 | 261.19 [ 261.09 | 260.62 | 261.24 | 261.27 | 260.26 | 260.63 | 260.32 | 260.54 | 261.12 | 260.95 | 261.31 [ 261.39
12-91-1 263.39 261.31 [ 261.07 | 260.79 [ 260.57 | 261.35 [ 261.11 | 260.69 [ 260.37 | 261.15 [ 261.03 | 260.60 [ 261.49 | 261.15 [ 260.09 | 260.77 [ 260.34 | 261.70 [ 261.14 | 260.91 | 261.25 | 261.37
13-91-1 262.24 261.23 | 261.16 | 260.89 | 260.31 | 261.16 | 261.25 | 260.56 | 250.70 | 261.20 | 261.12 | 260.53 | 260.72 | 261.83 | 260.26 | 259.97 | 261.76 | 261.89 | 261.33 | 260.97 | 261.32 [ 261.39
13-91-I 262.53 258.50 | 258.58 | 258.39 | 258.03 | 258.53 | 258.65 | 258.20 | 257.81 | 258.64 | 258.58 | 258.18 [ 258.18 | 259.80 | 258.63 | 258.39 | 250.57 | 250.67 | 259.24 | 25850 | 258.74 | 258.78
14-07 259.66 - - - - - - - - - - - - - - - 258.67 | 257.11 | 256.36 | 256.30 | 256.48 | 256.62
15-91-1 261.00 255.08 | 25542 | 254.80 | 254.52 | 254.77 | 255.01 | 254.46 | 254.20 | 254.67 | 254.84 | 254.58 | 254.88 | 255.40 - 253.36 | 254.06 | 254.45 | 253.86 | 253.73 | 253.95 | 254.10
15-91-Il 260.89 255.79 | 254.98 | 25524 | 254.98 | 255.33 | 255.52 | 255.06 | 254.68 | 25524 | 25530 | 255.04 | 255.20 | 255.98 - 253.81 | 25442 | 254.72 | 25428 | 254.10 | 254.31 | 254.45
16-91-1 257.71 254.53 | 253.97 | 253.67 | 253.57 | 253.73 | 253.81 | 253.56 | 253.12 | 25350 | 253.84 | 253.84 | 254.30 | 254.52 | 253.24 | 253.76 | 254.31 | 254.51 | 254.11 | 253.78 | 254.07 | 254.18
16-91-II 258.06 25553 | 253.59 | 253.37 | 253.38 | 25349 | 253.53 | 253.36 | 253.25 | 253.39 | 253.97 | 254.43 | 254.95 | 255.06 | 253.64 | 253.93 | 254.45 | 254.78 | 254.11 | 253.44 | 253.72 | 253.82
17-91-1 259.92 256.03 | 255.89 | 255.53 | 254.17 | 255.67 | 255.94 | 25521 | 254.75 | 25547 | 25578 | 255.37 [ 25560 | 256.16 | 254.87 | 255.05 | 256.09 | 256.38 [ 255.77 | 255.61 [ 255.82 | 256.11
17-91-1l 259.97 256.42 | 256.21 | 255.73 | 25536 | 255.98 | 256.30 | 255.47 | 255.05 | 255.86 | 255.99 | 25558 | 255.79 | 256.46 | 25524 | 255.27 | 256.40 | 256.74 | 256.07 | 255.85 | 256.13 | 256.44
18-91 259.51 255.77 | 25556 | 255.25 | 254.89 | 25549 [ 25575 | 255.00 | 254.57 | 255.24 | 25556 | 255.09 | 25548 | 255.80 | 254.57 | 254.63 | 25576 | 256.22 | 25547 | 255.37 | 25568 | 255.90
19-91 258.48 25543 | 255.30 | 25510 | 254.80 | 255.16 | 255.37 | 254.88 | 254.18 | 255.01 | 255.28 | 254.93 | 25515 | 25557 | 254.39 | 254.58 | 25543 | 255.85 | 255.27 | 25512 | 25541 | 25557
20-91-1 260.81 253.33 | 253.50 | 253.32 | 252.96 | 25328 | 253.55 | 252.84 | 25267 | 25323 [ 253.17 | 252.90 [ 252.90 | 253.48 - 25218 | 252.67 | 252.99 | 252.72 | 25244 | 252.65 | 252.80
20-91-1 260.82 25339 | 25375 | 253.54 | 253.23 | 253.41 | 253.35 | 252.84 | 252.81 | 253.25 | 253.33 | 253147 | 253.37 | 253.64 - 252.34 | 252.87 | 25342 | 252.89 | 25259 | 252.87 | 252.99
20-91-111 260.81 253.59 | 253.86 | 253.72 | 253.31 | 25311 [ 25345 | 252.98 | 252.96 | 252.81 | 253.47 | 253.33 [ 253.44 | 253.79 - 25248 | 253.02 | 253.56 | 253.04 | 252.74 | 253.00 | 253.10
21-91-| 258.01 253.36 | 253.51 | 253.34 | 25297 | 253.32 | 253.56 | 252.83 | 252.60 | 253.11 | 25317 | 25294 | 252,92 | 25349 | 25262 | 252.89 | 253.57 | 253.77 | 254.13 | 253.22 | 25342 | 253.58
21-91-11 258.02 25161 [ 25262 | 250.57 [ 251.92 | 250.98 | 25245 | 252.38 | 25249 | 250.70 [ 252.50 | 253.98 [ 251.47 | 252.30 | 249.53 | 251.58 | 251.79 | 252.06 | 256.26 | 253.26 | 250.60 | 252.68
21-91-I1l 258.02 25341 | 253.61 | 25343 | 25343 | 253.23 | 253.27 | 252.73 | 25269 | 253.14 | 25322 | 253.06 | 253.18 | 25345 | 25263 | 253.01 | 253.52 | 254.04 | 256.28 | 253.23 | 25354 | 253.63
23-07 259.72 - - - - - - - - - - - - - - - - 256.82 | 256.19 | 256.14 | 256.27 | 256.40
24-91 258.66 25545 | 25532 | 25511 | 25479 | 25518 | 255.38 | 254.86 | 254.56 | 255.07 | 255.30 | 255.08 | 255.16 | 25550 | 254.47 | 254.66 | 25545 | 255.89 | 255.26 | 255.14 | 25545 | 255.60
25-91 259.87 258.77 | 258.58 | 258.41 | 257.50 | 258.84 | 258.81 | 257.76 | 257.04 - 258.84 | 258.11 | 255.77 | 259.12 | 257.41 | 257.10 | 259.37 | 258.96 | 258.81 | 258.94 | 259.25 | 259.26
25-96 259.80 25519 | 25526 | 256.25 | 254.72 | 25514 | 25541 | 254.68 | 254.48 | 25548 | 255.25 | 25512 | 258.17 | 255.92 | 254.79 | 254.80 | 255.83 | 25596 | 25543 | 254.98 | 25551 | 25578
27-93 259.83 255.88 | 255.77 | 255.39 | 255.02 | 25557 | 255.85 | 255.09 | 254.78 | 25548 [ 25567 | 255.33 [ 25550 | 256.03 | 254.89 | 254.87 | 255.96 | 256.33 | 25569 | 255.54 | 255.85 | 256.06
28-93 262.41 - 255.95 | 256.01 | 25596 | 255.90 | 256.08 | 256.00 | 25572 | 255.91 | 256.87 | 256.12 | 256.03 | 256.33 | 256.02 | 255.96 | 256.04 | 256.06 | 256.07 | 256.03 | 256.18 [ 256.91
29-93 259.36 257.61 | 25750 | 257.51 | 256.78 | 257.62 | 257.72 | 256.96 | 256.72 | 257.68 [ 257.60 | 257.23 [ 257.90 | 258.18 - 25719 | 258.06 | 258.22 | 257.86 | 257.48 | 257.66 | 257.75
30-93 249.50 249.23 | 249.32 | 249.01 | 249.22 - 249.29 | 249.17 | 249.22 - 249.31 | 249.26 | 249.28 | 249.22 | 24917 | 249.67 | 249.78 | 249.87 | 249.77 | 249.68 | 249.77 | 248.86
31-93 249.16 248.75 | 248.79 | 24863 | 248.35 | 24875 | 248.77 | 24843 | 248.68 - 249.07 - 249.49 | 24948 | 248.75 | 249.34 | 249.57 | 249.49 | 249.21 | 249.38 | 249.19 | 249.48
32-93-| 262.48 - - - - - - - - - - - - - - - - - - - - -
32-93-1 262.28 261.18 [ 261.05 | 260.90 [ 260.00 - 261.03 | 260.14 | 259.16 - 260.96 | 260.20 | 260.77 | 261.02 - - - - - 261.35 - 261.63
32-93-lI 262.48 261.65 | 261.58 | 261.31 - - 261.52 | 260.75 - - 261.45 | 260.73 | 261.39 | 261.49 - - 261.55 | 261.61 | 261.36 | 261.19 | 261.68 [ 261.57
35-93-1 258.62 - 256.36 | 256.23 | 256.03 | 255.84 | 256.52 | 256.04 | 255.80 | 255.68 | 256.40 | 256.02 | 256.65 | 256.69 | 255.94 | 255.96 | 25548 | 256.96 | 256.39 | 256.33 | 256.54 | 256.77
35-93-1 258.86 - - - - - - - - 256.40 | 256.14 | 255.84 | 256.44 | 256.38 | 255.92 | 25593 | 256.56 | 256.72 | 256.11 | 256.14 | 256.30 | 256.54
36-93 258.63 257.63 | 257.27 | 257.07 | 256.61 - 25744 | 256.70 | 256.40 - 257.30 | 256.65 | 257.50 | 257.38 | 25642 | 255.93 | 257.93 | 257.86 | 257.33 | 257.33 | 257.73 | 257.67
37-93-| 258.61 257.83 | 25745 | 257.45 | 256.91 | 257.65 | 257.76 | 256.95 | 256.50 - 257.64 | 257.10 | 256.79 | 258.07 | 256.73 | 256.82 | 258.26 | 257.86 | 257.83 | 257.65 | 257.62 | 257.92
37-93-11 258.93 257.58 | 257.18 | 257.15 | 256.46 - 25743 | 256.58 | 256.40 - 257.07 | 256.83 | 257.49 | 257.66 | 256.34 | 256.55 | 257.83 | 257.76 | 257.36 | 257.30 | 258.01 | 257.60
38-93 259.30 258.22 | 257.95 | 257.69 | 257.15 | 258.03 | 258.10 | 257.22 | 256.83 | 258.29 | 257.59 - 25811 | 258.23 | 256.85 | 256.80 | 258.50 | 258.13 | 258.02 | 258.03 [ 258.40 | 258.33
39-93-1 259.55 257.91 | 257.72 | 257.55 | 257.14 | 257.81 [ 257.99 | 257.32 | 256.82 | 258.03 [ 257.85 | 257.28 [ 257.91 | 25852 | 257.29 | 257.20 | 258.39 | 25850 [ 258.14 | 257.83 | 258.00 | 258.05
39-93-I1 259.87 258.74 | 258.31 | 257.91 | 256.95 - 258.61 | 257.27 | 256.60 - 258.49 | 257.68 | 258.19 [ 258.61 - 256.67 | 258.69 | 258.76 | 258.46 | 258.30 | 258.81 | 258.66
43-93-1 261.54 260.19 [ 260.04 | 259.93 [ 259.21 | 260.13 [ 260.14 | 259.19 | 258.61 | 260.27 [ 260.05 | 259.26 | 259.88 | 260.27 | 258.69 | 258.83 - 260.33 | 259.77 | 259.86 | 257.22 | 260.30
43-93-II 261.54 260.28 | 260.15 | 260.01 | 259.15 | 260.30 | 260.25 | 259.11 [ 250.03 | 260.46 | 260.09 | 259.22 | 259.87 | 260.31 | 258.47 | 258.64 | 260.50 | 260.41 | 260.20 | 260.15 | 260.32 [ 260.39
44-93-1 263.39 - 262.73 | 262.11 | 261.69 - 262.93 | 261.19 | 260.85 - 262.36 | 261.86 | 262.23 | 263.20 | 261.76 | 261.13 | 262.96 | 26341 | 262.89 | 262.64 - 262.37
44-93-I1 263.46 262.15 | 261.91 | 26141 | 261.05 - 261.76 | 261.68 | 26054 | 26212 | 261.78 | 261.04 | 261.60 | 262.07 | 260.98 | 260.58 | 262.01 | 262.46 | 26159 [ 261.39 | 262.61 -
45-93 266.78 264.00 | 264.87 | 263.89 | 262.83 | 265.13 [ 265.35 | 263.65 | 261.98 | 26555 [ 265.08 | 264.59 [ 262.99 | 265.62 | 263.21 | 261.95 [ 26551 | 266.03 [ 264.63 | 263.83 | 265.68 | 265.87
45-95-| 251.92 250.35 | 250.20 | 250.01 | 249.81 | 250.08 | 250.15 | 249.58 | 249.16 | 250.16 | 249.74 | 249.23 | 249.67 | 250.00 | 249.22 | 249.69 | 250.10 | 250.56 | 250.25 | 249.84 | 250.28 [ 250.30
45-95-11 252.28 250.01 | 249.84 | 249.67 [ 24952 | 249.78 | 249.82 | 249.32 | 248.95 | 249.91 [ 248.83 | 249.06 [ 249.38 | 249.70 - 249.36 | 249.76 | 250.24 | 249.95 | 249.55 | 249.97 | 249.98
46-95- 254.87 251.77 | 25162 | 25144 | 25121 | 25162 | 251.65 | 250.37 [ 250.05 | 25043 | 250.30 | 250.23 | 250.25 | 250.32 | 250.15 | 250.34 | 250.41 | 250.87 | 250.54 | 250.33 | 250.51 [ 250.65
46-95-11 254.64 253.06 | 251.95 | 251.71 | 25147 | 252.82 | 251.85 | 25046 | 251.79 | 250.54 [ 25045 | 250.37 [ 250.39 | 250.46 [ 250.26 | 250.47 | 250.54 | 251.01 [ 250.65 | 250.44 | 250.62 | 250.76
47-96- 255.17 25342 | 25344 | 25319 | 25292 | 253.21 | 253.26 | 252.06 | 251.72 | 252.76 | 25243 | 25232 | 25242 | 252.54 | 25236 | 252.71 | 252.77 | 25357 | 253.00 | 252.49 | 252.81 | 25297
47-96-11 255.15 253.56 | 253.52 | 25323 | 252.99 | 25327 | 253.33 | 252.03 | 25211 | 252.83 [ 25247 | 25242 | 25244 | 252.54 | 25241 | 252.77 | 252.83 | 253.69 | 253.16 | 252.50 | 252.85 | 253.04
48-96-| 255.57 252,82 | 252.99 | 252.66 | 252.40 | 252.66 | 252.96 | 252.03 [ 251.79 | 252.51 | 252.29 | 25214 | 253.11 | 25250 | 251.97 | 252.21 | 252.58 | 253.16 | 252.85 | 25241 | 252.72 | 252.84
48-96-11 255.65 252.80 | 253.00 | 252.67 | 252.35 | 252.69 | 252.85 | 252.07 | 251.85 | 252.54 | 252.33 | 25215 [ 25219 | 252.52 | 251.77 | 252.22 | 25263 | 253.38 | 252.82 | 252.39 | 252.79 | 252.83
49-96-| 266.27 263.61 | 263.62 | 263.04 | 262.32 | 263.63 | 263.70 | 262.89 | 260.68 | 263.61 | 26349 | 262.81 | 262.77 | 263.85 | 262.03 | 261.46 | 263.81 | 264.03 | 26348 | 263.25 | 263.91 | 256.01
49-96-11 266.27 263.83 | 263.84 | 263.32 [ 262.61 | 263.87 [ 263.90 | 263.04 | 26144 | 263.85 [ 263.72 | 262.83 [ 262.98 | 265.05 [ 262.19 | 261.50 | 264.08 | 264.29 | 263.65 | 26346 | 264.11 | 264.20
49-96-I11 266.28 265.02 | 264.87 | 264.02 | 263.48 | 265.16 | 264.88 | 263.69 | 261.85 | 265.02 | 264.76 | 263.62 | 263.40 | 265.16 | 262.88 | 261.71 | 265.10 | 26527 | 264.61 | 264.52 | 26543 | 265.27
53-98 257.12 255.20 | 255.05 | 254.84 | 254.17 | 25512 | 25522 | 254.28 | 253.31 | 25548 [ 255.07 | 25414 [ 25441 | 255.25 | 254.03 | 25348 | 25530 | 25553 | 254.86 | 254.84 | 255.29 | 255.38
54-98 260.78 259.02 | 258.83 | 25856 | 257.95 | 258.80 | 258.93 | 258.20 | 257.23 | 258.96 | 258.81 | 258.52 | 258.39 | 259.05 | 257.97 | 257.50 | 259.35 | 259.34 - 259.38 | 259.50 | 259.53
55-98-1 266.38 263.58 | 263.51 | 26319 [ 262.21 | 26359 | 263.66 | 262.58 | 261.38 | 263.58 [ 26345 | 262.58 [ 262.77 | 263.81 [ 262.33 | 261.39 | 263.80 | 264.04 | 26344 | 263.22 | 263.90 | 263.97
55-98-I1 266.35 255.56 | 255.87 | 255.90 | 255.80 | 255.61 | 255.93 | 255.78 | 255.35 | 255.75 | 256.47 | 255.88 | 256.15 | 256.44 | 25597 | 255.94 | 255.92 | 256.20 | 256.27 | 255.81 | 255.91 | 256.28
56-02-1 264.53 263.20 | 263.50 | 263.04 | 262.21 - 263.75 | 262.63 | 261.17 - 263.09 | 262.74 | 262.82 | 262.85 | 262.14 | 261.17 | 264.03 | 264.08 | 263.50 | 263.49 | 263.40 | 262.97
56-02-11 264.41 263.20 | 263.00 | 262.50 | 261.49 | 263.20 | 263.36 | 262.09 [ 260.02 | 263.17 | 263.10 | 262.12 | 261.37 | 263.31 | 261.15 | 250.90 | 263.30 | 26348 | 262.86 | 263.44 | 263.57 | 263.51
57-02-1 256.04 253.89 | 253.69 | 253.79 | 252.68 - - 253.32 | 253.06 - 253.96 - 253.88 | 253.97 | 252.79 | 252.78 | 25343 | 253.79 | 253.25 | 253.24 | 253.67 | 253.80
57-02-11 255.92 254.06 | 254.09 | 254.17 | 253.04 - - 253.55 | 253.23 - 254.32 - 25417 | 254.31 | 253.00 | 252.99 | 253.82 | 254.13 | 253.51 | 253.41 | 253.91 | 254.09
58-02 256.67 254.39 | 254.07 | 25419 [ 253.20 | 25419 [ 254.57 | 253.64 | 253.53 | 254.14 [ 254.26 - 254.37 | 254.50 | 253.33 | 254.02 | 254.52 | 254.63 | 254.16 | 254.24 | 254.59 | 254.67
59-05 250.63 - - - - - - - - - - - - 250.29 - 250.26 | 250.36 | 250.80 | 250.51 | 250.26 | 250.47 | 250.63
60-05 250.47 - - - - - - - - - - - - 249.60 - 249.52 | 249.51 | 249.69 | 249.42 | 24948 | 249.55 | 249.58
61-10-I 256.02 - - - - - - - - - - - - - - - - - - - - -
61-10-11 256.02 - - - - - - - - - - - - - - - - - - - - -
61-10-Il 255.98
61-17-1 255.96
62-17-1 256.19
62-17-I1 256.20
62-17-I1 256.17




Table A-1: Groundwater Level Elevations (mASL) (2004-2022)
Lindsay-Ops Landfill Site
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6-90-I1 263.64 | 25547 | 268.11 | 256.09 | 255.85 | 256.15 | 256.02 | 255.75 - 255.83 | 255.66 - - - - - - - - Dry 254.63 - Dry
7-90 257.19 - 257.39 267.51 261.69 271.85 261.79 - 261.57 261.33 - 261.03 261.07 261.12 - - - 262.19 Dry
7-90-11 264.15 | 265.05 | 263.39 | 263.35 | 265.84 | 264.83 | 265.04 | 263.72 - 265.37 - 265.12 | 264.51 - - 264.12 - 262.84 - 265.02
11-90 254.46 254.39 254.43 254.38 254.44 254.37 254.87 254.62 254.65 254.59 254.35 254.80 254.93 254.45 254.65 254.39 254.53 254.77 254.51 255.15 254.85 254.68 254.73
12-91-1 | 261.22 | 261.19 | 261.22 | 260.99 | 261.23 | 261.26 | 261.41 | 261.22 | 261.19 | 261.11 | 260.82 | 261.23 | 261.40 | 260.84 | 261.01 | 261.13 | 260.90 | 261.00 [ 260.61 | 261.46 | 260.95 | 260.57 | 260.53
12-91-11 261.30 261.13 261.22 260.97 261.67 261.18 261.55 261.22 260.65 261.07 260.98 261.28 261.50 260.81 261.10 261.17 260.94 260.96 260.60 261.73 260.95 260.60 260.80
13-91-1 | 261.22 | 261.15 | 261.21 | 26110 | 250.8 | 261.28 | 26145 | 261.31 | 261.33 | 261.33 | 260.24 | 261.39 | 261.41 | 260.71 | 260.95 | 260.92 | 261.01 | 261.08 [ 261.05 | 260.38 | 260.20 | 259.42 | 258.62
13-91-1I 258.61 258.63 258.68 258.57 258.35 258.68 258.77 258.72 258.75 258.8 258.09 258.79 258.80 258.39 258.49 258.47 258.58 258.60 257.97 258.55 258.51 257.99 257.56
14-07 256.38 | 256.34 | 256.37 | 256.26 | 256.20 | 256.25 | 256.72 | 256.52 | 256.60 | 256.33 | 256.16 | 256.70 | 256.57 | 256.17 | 256.40 | 256.10 | 256.15 | 256.23 | 25599 | 256.66 | 256.20 | 256.02 | 255.93
15-91- 253.81 253.87 253.79 253.74 253.58 253.82 254.06 253.83 255.24 253.82 253.44 253.81 254.04 254.06 253.99 253.68 253.69 253.79 253.40 253.89 254.00 253.27 252.12
15-91-11 | 25410 | 254.18 | 254.18 | 2541 | 253.88 | 254.18 | 254.52 | 254.11 | 25576 | 253.94 | 253.82 | 254.18 | 254.53 | 253.64 | 253.60 | 254.11 | 254.16 | 254.25 | 253.88 | 254.31 | 254.20 | 253.95 | 253.62
16-91- 253.87 253.91 253.93 253.87 253.64 253.95 253.86 253.69 253.63 253.65 253.5 254.64 253.87 253.62 253.64 254.85 253.68 253.72 253.49 253.69 253.54 253.45 253.33
16-91-11 | 253.62 | 25359 | 253.50 | 253.54 | 253.28 | 25367 | 253.41 | 253.38 | 25320 | 253.29 | 253.21 - 253.39 | 253.18 | 253.23 | 254.61 | 253.23 | 253.25 | 25313 | 253.19 | 253.06 | 253.06 | 253.02
17-91-1 255.81 255.82 255.69 255.61 255.45 255.76 256.14 256.78 255.81 255.81 255.23 255.92 256.05 255.47 255.58 255.54 255.63 255.73 255.09 256.77 255.70 255.22 254.89
17-91-11 | 256.09 | 256.03 | 25594 | 255.88 | 255.68 | 256.01 | 2565 | 255.98 | 256.07 | 256.08 | 25543 | 256.17 | 256.39 | 255.66 | 255.79 | 25546 | 255.84 | 25596 | 255.27 | 256.39 | 255.70 | 255.19 | 254.80
18-91 255.57 255.51 255.55 255.42 255.25 255.64 255.98 255.67 255.64 255.62 255.01 255.73 255.91 255.25 255.51 255.16 255.44 255.46 254.78 256.01 255.45 254.90 254.46
19-91 25525 | 25525 | 2552 | 25513 | 254.97 | 255.21 | 25559 | 25532 | 255.26 | 255.27 | 254.87 | 255.35 | 255.51 | 254.98 | 25511 | 255.03 | 25515 | 25521 | 254.78 | 255.61 | 25520 | 254.81 | 254.43
20-91- 252.48 252.56 252.35 252.39 252.24 252.68 252.57 252.32 252.47 252.33 252.05 252.21 252.43 252.54 252.12 259.00 252.85 252.34 254.39 - 251.68 251.98 251.76
20-91-1l | 25264 | 252.66 | 252.66 | 252.64 | 252.54 | 252.85 | 25295 | 252.67 | 252.60 | 252.63 | 25237 | 252.80 | 257.01 | 25234 | 25262 | 252.62 | 252.70 | 25278 | 25247 | 252.89 | 252.67 | 252.78 | 252.13
20-91-1 252.79 252.73 252.74 252.86 252.62 252.78 253.09 252.79 252.64 252.70 252.4 252.86 252.96 252.59 252.67 252.63 252.70 252.78 252.48 252.91 252.69 252.17 252.13
21-91-1 | 253.06 | 253.3 | 25313 | 253.16 | 253.03 | 253.28 | 25335 | 25341 | 25046 | 25310 | 25283 | 25553 | 253.22 | 253.08 | 252.81 - 252.83 | 253.21 | 252.80 | 250.63 | 252.78 | 252.84 | 252.51
21-91-l 253.19 250.62 252.36 247.28 253.25 250.65 251.98 252.08 250.62 252.28 251.58 - 252.48 248.66 251.74 - 252.63 246.73 251.01 253.58 252.70 248.26 251.38
21-91-1ll | 253.24 | 253.34 | 25334 | 253.33 | 251.58 | 25349 | 25361 | 253.35 | 253.30 | 253.34 | 253.13 - 253.71 | 253.36 | 25343 - 25353 | 253.56 | 253.26 | 25358 | 253.39 | 252.60 | 252.86
23-07 256.21 256.15 256.15 256.06 256.01 256.14 257.45 256.28 256.35 256.15 255.86 256.44 256.43 255.97 256.16 255.98 256.05 256.04 255.80 256.67 256.04 255.86 255.67
24-91 25528 | 25526 | 255.24 | 25515 | 255.01 | 255.32 | 25563 | 25536 | 255.31 | 256.3 | 254.9 - 25556 | 255.03 | 255.16 | 255.08 | 25521 | 25529 | 254.83 | 25579 | 255.33 | 256.54 | 254.60
25-91 259.16 259.29 257.14 258.66 259.01 - 258.89 259.17 255.94 258.99 258.06 - 259.25 258.45 259.21 - 258.69 258.81 257.66 259.09 258.86 256.10 Dry
25-96 25551 | 2556 | 25542 | 25534 | 25502 | 2553 | 258.8 | 25529 | 253.59 | 25534 | 254.84 | 25541 | 255.64 | 25524 | 25519 | 254.96 | 25512 | 25549 | 254.95 | 255.74 | 25550 | 255.25 | 254.46
27-93 255.73 255.71 255.65 255.56 255.41 255.65 256.08 255.83 255.77 255.76 255.16 255.88 256.05 255.42 255.58 255.45 255.61 255.69 255.04 256.04 254.78 254.62
28-93 256.17 | 25568 | 256.32 | 25597 | 256.08 | 255.88 | 256.19 | 256.18 | 255.58 | 256.31 | 25597 | 256.32 | 256.40 | 256.64 | 256.32 | 256.34 | 256.54 | 260.94 | 256.24 | 256.49 | 256.47 | 256.24 | 256.10
29-93 257.68 257.62 257.76 257.33 257.59 257.64 258.78 257.71 257.76 257.65 257.09 257.92 257.93 257.19 257.62 257.12 257.33 257.48 256.83 258.05 257.54 256.92 256.61
30-93 249.75 | 24969 | 249.67 | 249.47 | 249.71 - 249.77 | 249.87 | 247.77 | 249.78 | 249.66 - - 249.86 | 249.57 | 249.50 | 249.54 | 249.50 | 249.44 | 249.50 | 249.65 | 249.65 | 249.57
31-93 249.46 249.57 249.45 249.18 249.47 - 249.47 249.48 - 249.42 249.37 - 249.47 249.42 249.41 249.46 249.24 249.12 249.15 249.44 249.38 249.20 249.06
32-93-1 - - - - - - - - - - - - - 262.33 | 262.38 | 262.46 - 261.10 | 261.72 | 261.39 - 260.31 | 260.74
32-93-I 261.43 261.44 261.53 261.09 261.1 261.4 261.53 261.30 - 261.4 259.63 - 261.41 260.90 260.69 261.58 261.03 - 260.16 - - 259.94 259.04
32-93-1ll | 261.35 | 261.54 | 261.51 | 261.04 | 261.19 - 261.49 | 261.37 - 261.59 - - 26159 | 260.86 | 261.38 | 260.14 | 261.26 | 261.39 - 261.55 - Dry 260.69
35-93-1 256.53 256.4 256.46 256.32 256.26 256.37 256.85 256.63 256.70 256.46 256.13 - 256.88 256.19 256.34 250.92 256.27 256.34 256.06 257.05 256.30 255.77 255.91
35-93-1l | 256.29 | 256.14 | 256.21 | 2561 | 25612 | 256.00 | 256.65 | 256.41 | 256.52 | 256.22 256 - 256.76 | 256.00 | 256.13 | 257.12 | 256.03 | 256.08 | 255.92 | 257.11 | 255.88 | 255.95 | 255.85
36-93 257.66 257.82 257.61 257.25 257.46 - 257.74 257.67 257.66 257.54 256.96 257.73 257.68 256.97 257.31 257.50 257.06 257.20 256.74 257.87 257.33 256.66 256.35
37-93-1 | 257.89 | 257.64 | 257.87 | 257.54 | 257.72 - 257.94 | 257.88 | 256.87 | 257.84 | 256.86 - 25791 | 257.31 | 257.68 | 257.57 | 257.43 | 257.55 | 256.89 | 257.94 | 257.67 | 256.95 | 256.34
37-93-Il 257.57 257.69 257.6 257.11 257.47 - 257.6 257.55 - 257.57 257.27 - 257.62 256.88 257.46 258.05 257.03 257.54 256.60 257.65 257.41 256.44 255.91
38-93 258.35 | 258.38 | 258.34 | 257.91 | 2581 | 258.36 | 258.39 | 258.34 | 258.33 | 258.28 | 257.44 - 258.32 | 257.53 | 258.02 | 257.36 | 257.79 | 257.93 | 257.07 | 258.39 | 258.13 | 257.09 | 256.27
39-93-I 257.96 258.84 257.95 257.77 257.74 257.9 258.02 254.95 257.99 257.93 257.26 - 258.97 257.46 257.72 258.65 257.67 257.70 257.09 258.98 257.81 257.22 256.58
39-93-1l | 25861 | 258.65 | 258.66 | 2581 | 257.73 - 258.67 | 258.57 - 258.47 | 257.26 | 258.06 | 258.62 | 257.54 | 257.75 - 258.18 | 258.16 | 256.83 | 258.65 | 258.45 | 257.23 | 256.02
43-93-1 260.04 260.1 260.18 259.86 259.86 260.15 260.20 260.13 259.55 260.12 259.17 260.21 260.26 259.50 259.87 259.93 259.63 259.88 - 260.28 260.09 259.15 258.23
43-93-11 [ 260.37 | 260.21 | 26042 | 259.9 | 260.07 | 260.27 | 26049 | 260.55 | 260.00 | 260.24 | 259.04 | 260.46 | 260.35 | 259.40 [ 260.15 | 260.02 | 260.13 | 260.11 - 260.47 | 26022 | 259.03 | 258.09
44-93-1 262.86 263.31 263.07 262.75 262.37 263.37 263.41 262.94 261.86 262.96 261.86 - - 262.46 262.61 263.38 262.81 263.03 261.87 - 263.01 262.18 261.07
44-93-11 [ 261.70 | 261.69 | 261.73 | 2615 | 261.45 | 261.79 | 262.38 | 261.71 - 261.8 | 261.00 | 261.88 | 262.34 | 261.31 | 26147 | 26156 | 26152 | 261.79 | 261.06 | 262.50 | 261.71 | 261.12 | 260.67
45-93 263.94 264.95 264.84 264.27 264.01 264.92 265.82 264.02 264.93 264.86 262.84 264.92 265.76 263.72 262.98 264.24 264.54 264.95 262.74 265.66 264.78 263.35 261.93
45-95-1 | 249.54 | 249.85 | 249.77 | 249.73 | 249.8 | 249.79 | 250.37 | 250.05 | 250.17 | 250.33 | 250.27 | 250.33 | 250.36 | 249.95 | 250.25 | Feb-15 | May-15 | Ju-15 [ Oct-15 | 25043 | 251.16 | 250.96 | 249.80
45-95-11 249.56 249.54 249.45 249.43 249.51 249.52 250.01 249.73 249.83 249.92 249.91 249.97 250.02 249.56 249.92 250.19 250.12 249.14 250.10 250.06 249.76 249.62 249.50
46-95-1 [ 250.36 | 250.32 | 250.39 | 250.34 | 25048 | 250.33 | 2506 | 250.53 | 250.57 | 250.77 | 250.58 | 250.46 | 250.85 | 25042 | 250.36 | 249.82 | 249.78 | 249.74 | 249.75 | 25043 | 25051 | 250.40 | 250.31
46-95-11 250.48 250.42 250.49 250.41 252.38 250.48 250.7 250.65 250.68 250.89 250.69 250.68 251.08 250.66 250.61 250.30 250.35 250.33 250.28 250.66 250.75 250.58 250.61
47-96-1 | 25251 | 25254 | 25251 | 25255 | 252.64 | 25255 | 252.98 | 252.73 | 252.66 | 25269 | 252.49 | 252.67 | 25293 | 252.68 | 252.42 | 25046 | 25059 | 250.50 | 250.52 | 252.60 | 252.60 | 252.50 | 252.52
47-96-11 252.53 252.56 252.52 252.58 252.67 252.64 253.04 252.75 252.56 252.51 252.42 252.67 252.85 252.58 252.39 252.38 252.55 252.72 252.40 252.59 252.53 252.46 252.55
48-96-1 | 252.36 | 2525 | 25245 | 25243 | 25239 | 25263 | 252.82 | 25249 | 252.80 | 253.01 | 252.79 | 25310 | 25345 | 252.80 | 252.83 | 252.33 | 25257 | 252.83 | 25240 | 25298 | 25297 | 252.72 | 252.59
48-96-11 252.35 252.52 252.45 252.41 252.43 252.57 252.86 252.54 252.79 252.98 252.78 253.15 253.35 252.94 252.87 253.00 252.97 253.03 252.72 253.03 252.99 252.72 252.60
49-96-1 | 26349 | 26367 | 263.65 | 263.35 | 262.92 | 263.79 | 264.03 | 263.58 | 263.94 | 263.67 | 262.32 | 263.79 | 26397 | 263.02 | 262.98 | 252.97 | 25295 | 252.97 | 252.73 | 264.00 | 263.61 | 262.74 | 261.41
49-96-11 263.75 263.82 263.87 263.48 263.04 263.86 264.23 263.72 263.88 263.83 262.42 264.20 264.34 263.30 263.25 263.36 263.33 263.59 262.36 264.50 263.93 263.05 261.62
49-96-11l [ 265.06 | 264.83 | 265.12 | 264.44 | 26358 | 264.89 | 2654 | 264.95 | 265.14 | 264.87 | 262.74 | 26529 | 26537 | 263.97 | 264.14 | 263.86 | 263.69 | 263.82 | 262.65 | 26538 | 264.87 | 263.70 | 261.95
53-98 254.98 254.96 255 254.78 254.79 255.07 255.42 - 255.34 254.97 254.16 255.20 255.27 254.52 254.95 252.83 252.63 252.79 252.65 255.51 254.98 254.24 253.44
54-98 25954 | 25962 | 259.51 | 259.33 | 259.38 - 2506 | 250.62 - 259.46 | 2587 - 25950 | 258.65 | 250.39 | 254.83 | 254.63 | 254.96 | 254.17 | 259.61 - 258.76 | 257.52
55-98- 263.49 263.6 263.66 263.3 262.91 263.76 265.00 263.56 263.72 263.63 262.29 263.81 263.97 262.96 263.07 259.42 259.21 259.26 258.41 264.03 263.53 262.66 261.28
55-98-1l | 254.11 | 256.58 | 26542 | 256.62 | 257.12 - 256.33 | 256.24 | 256.50 | 256.31 | 25593 | 256.36 | 256.42 | 256.50 | 256.27 | 263.32 | 263.35 | 263.51 | 262.29 | 25548 | 256.30 | 256.34 | 256.04
56-02-1 263.70 264.05 263.69 263.46 263.23 263.94 263.59 263.78 264.02 263.76 262.46 - 263.90 263.14 263.34 256.14 256.09 256.50 255.43 264.09 - 262.77 261.05
56-02-1l | 263.24 | 263.71 | 26337 | 263.01 | 262.04 | 26348 | 26364 | 263.31 | 263.26 | 263.37 | 261.08 - 263.53 | 26246 | 262.57 | 264.08 | 263.37 | 263.43 | 262.37 | 263.54 - 262.01 | 259.88
57-02-1 253.36 253.19 253.34 253.19 253.37 253.16 253.7 253.76 253.44 253.28 253.25 - 253.66 253.21 253.48 263.58 262.98 262.97 261.44 253.82 253.64 253.51 253.60
57-02-1l | 253.62 | 253.37 | 25358 | 253.51 | 253.65 | 253.24 | 254.00 | 2534 | 253.62 | 25346 | 25353 - 253.99 | 253.35 | 253.76 | 254.83 | 253.36 | 253.56 | 25343 | 254.13 | 254.06 | 254.08 | 254.15
58-02 254.49 254.28 254.51 254.22 254.57 254.4 254.12 254.56 254.62 254.39 254.48 - 254.83 254.35 253.93 253.20 253.65 253.91 253.81 253.99 - - 253.76
59-05 25034 | 250.28 | 250.36 | 250.32 | 250.44 | 250.22 | 249.46 | 25051 | 250.50 | 250.65 | 250.51 - - 250.38 | 250.36 | 253.59 | 253.68 | 253.46 | 253.55 | 250.39 | 25043 | 250.30 | 250.22
60-05 249.55 249.41 249.57 249.35 249.59 249.51 249.44 249.55 249.54 249.5 249.46 249.54 249.60 249.29 249.45 250.56 250.23 250.31 250.22 249.51 249.37 249.21 249.21
61-10-I - - 253.98 | 253.73 | 253.73 - 254.01 | 253.86 | 253.85 | 253.85 | 253.62 | 251.08 | 254.21 | 253.80 | 253.97 | 249.37 | 249.24 | 248.91 | 249.32 | 254.18 | 253.97 | 253.57 | 253.50
61-10-I1 - - 253.98 253.75 253.71 253.86 254.05 253.90 253.90 253.91 253.64 254.19 254.28 253.81 254.09 253.91 253.88 254.05 253.69 254.24 253.94 253.61 253.49
61-10-111
61-17-1
62-17-1
62-17-I1

62-17-1l1




Table A-1: Groundwater Level Elevations (mASL) (2004-2022)
Lindsay-Ops Landfill Site

L I - N - - - O N - - - O S T R
No. a > ) 5 ) S = o ) - = 5 a - = o ) - iy o )
el |3 | |s || & |2 |5 |5 |3/ | |52 |3 ]| & = 3 3 &
- - - - - © ~ - - @ - ~ 0 0 - - ~ B 0 - N
6-90-11 256.25 | 257.27 | 258.84 | 256.11 | 256.32 | 256.13 Dry 256.08 | 256.16 | DRY | 25646 | 255.93 | 256.45 | 255.75 | 256.40 | 256.12 256.27 256.40 256.06 256.16 256.61
7-90 blocked | blocked | blocked | blocked | blocked | blocked | blocked | blocked | blocked [ blocked | blocked | blocked | 259.18 | 264.56 | 258.06 | 259.17 259.74 259.33 259.17 259.23 259.85
7-90-11 264.52 | 265.28 | 269.99 | 263.32 | 273.28 | 262.97 | 263.14 | 264.21 | 265.14 | 262.76 - 263.12 | 264.26 | 259.63 | 262.81 | 265.06 263.07 263.05 264.22 262.50 263.17
11-90 25528 | 255.63 | 255.01 | 254.69 | 254.91 | 255.03 | 254.33 | 254.10 | 254.90 | 255.16 | 254.45 | 253.92 | 254.80 | 254.73 | 253.80 | 253.77 252.45 253.95 253.33 253.36 254.02
12-91-1 [ 261.62 | 261.23 | 261.16 | 261.10 | 261.19 | 260.90 | 261.19 [ 260.87 | 261.08 | 261.10 | 260.75 | 260.23 | 260.97 | 260.95 [ 261.11 | 260.49 260.90 261.41 261.61 261.00 261.50
12-91-11 [ 261.85 | 261.22 | 261.05 | 261.16 | 261.06 | 260.92 | 261.51 | 260.85 | 261.04 | 261.31 | 260.83 | 260.50 | 261.19 | 261.19 [ 261.19 | 260.80 261.20 261.66 261.52 261.11 261.48
13-91-1 [ 261.28 | 261.23 | 261.33 | 25965 | 261.23 | 261.29 | 260.41 [ 250.50 | 260.15 | 260.37 | 259.65 | 258.75 | 260.20 | 260.24 [ 259.63 | 258.97 260.03 260.36 259.84 259.88 260.40
13-91-1l [ 25852 | 258.52 | 25852 | 258.27 | 258.50 | 258.57 | 259.02 | 257.82 | 258.26 | 259.02 | 258.37 | 257.92 | 258.69 | 259.84 | 258.48 | 258.01 258.59 259.03 258.33 258.49 258.99
14-07 257.59 | 256.50 | 256.39 | 256.34 | 256.33 | 256.35 | 256.06 | 256.07 | 256.14 | 256.62 | 255.98 | 255.82 | 256.33 [ 256.13 | 255.86 | 255.89 255.86 256.38 256.06 255.89 256.43
15-91-1 [ 253.91 | 253.81 | 253.77 | 25355 | 253.79 | 253.94 | 25346 | 253.43 | 253.70 | 255.20 | 254.93 | 254.30 | 254.90 | 254.99 [ 254.53 | 254.49 252.80 252.98 252.39 252.86 254.02
15-91-1l [ 254.32 | 254.39 | 254.32 | 254.03 | 254.22 | 254.47 | 254.04 | 253.95 | 254.15 | 255,57 | 25542 | 254.76 | 25538 | 255.33 [ 255.09 | 254.91 255.21 255.14 254.75 254.66 255.14
16-91-1 [ 25255 | 253.08 | 253.67 | 25361 | 25274 | 25313 | 25361 | 25562 | 253.69 | 253.96 | 253.46 | 253.36 | 253.64 | 253.70 [ 253.06 | 253.43 251.44 251.55 251.43 251.73 252.75
16-91-1l [ 251.12 | 253.86 | 253.21 | 25342 | 251.01 | 254.04 | 253.13 | 253.12 | 253.15 | 25348 | 253.20 | 253.26 | 253.43 | 25345 [ 253.05 | 253.25 253.15 253.35 252.90 253.12 253.31
17-91-1 | 256.08 | 255.65 | 255.77 | 25537 | 25574 | 255.83 | 25511 | 25522 | 25547 | 256.12 | 25550 | 254.88 | 255.82 | 255.77 [ 255.12 | 255.17 254.22 254.78 249.67 254.52 255.35
17-91-1l [ 256.42 | 256.14 | 256.04 | 25566 | 255.95 | 256.14 | 25523 | 255.37 | frozen | 256.35 | 255.61 | 254.99 | 256.03 | 25593 [ 255.22 | 255.31 254.86 255.49 254.79 255.05 255.77
18-91 256.06 | 255.69 | 255.64 | 25540 | 256.56 | 255.74 | 254.79 | 254.91 | 25540 | 25593 | 254.99 | 254.60 | 25570 [ 255.60 | 254.81 | 254.68 255.01 255.43 255.16 254.95 255.48
19-91 25565 | 255.32 | 25524 | 255.08 | 255.23 | 25548 | 254.87 | 255.92 | 25512 | 25573 | 255.03 | 254.62 | 258.18 | 255.35 | 254.90 | 254.90 257.18 254.50 253.88 254.21 254.90
20-91-1 | frozen | 252.27 | 252.28 | 252.00 [ 25210 | 252.37 | 258.95 | 258.53 | 253.42 | 253.01 | 25322 | 25252 | 253.32 | 252.72 | 252.80 | 257.37 250.66 251.04 250.99 251.42 252.06
20-91-Il | 252.84 | 252.89 | 252.73 | 252.77 | 25210 | 253.28 | 252.75 | 252.74 | 252.89 | 253.16 | 253.32 | 253.05 | 252.95 | 253.63 | 252.84 [ 253.21 249.82 249.54 249.28 249.40 251.39
20-91-Ill | 252.86 | 252.90 | 252.75 | 252.78 | 25292 | 253.30 | 252.76 | 252.76 | 252.91 | 253.16 | 253.77 | 253.05 | 253.54 | 25552 | 253.32 [ 253.21 249.95 249.56 249.31 249.37 251.39
21-91-1 | 258.03 [ 253.16 | 253.00 | 252.69 | 25091 | 253.12 | 252.67 | 252.60 | 25241 | 253.12 | 252.84 | 25223 | 252.80 | 252.72 | 249.48 [ 252.41 250.65 251.07 250.80 251.80 252.08
21-91-1l | 258.03 | 252.87 | 247.78 | 25157 | 253.76 | 253.02 | 250.51 | 25230 | 251.51 | 253.02 | 249.41 | 251.75 | 251.02 | 252.76 | 250.30 | 251.79 250.56 250.00 246.87 248.65 249.03
21-91-Ill | 258.03 | 253.66 | 253.51 | 25355 | 252.64 | 254.09 | 253.66 | 253.56 | 253.68 | 254.16 | 253.76 | 253.04 | 253.53 | 25362 | 250.17 | 253.19 249.33 249.43 248.91 249.29 251.34
23-07 256.84 | 256.31 | 256.20 | 256.10 | 256.19 | 256.12 | 255.84 | 255.85 | 256.00 | 256.55 | 256.02 | 255.77 | 256.33 [ 255.18 | 255.80 | 255.86 255.45 255.91 255.62 255.61 256.17
24-91 255.71 | 255.38 | 25532 | 254.91 | 25530 | 25554 | 254.92 | 255.02 | frozen | 25571 | 25515 | 254.61 | 25534 | 255.35 | 254.91 | 254.89 257.68 254.41 254.37 254.16 254.81
25-91 Frozen | 259.23 | 250.14 | 259.21 | 25043 | 250.15 | 256.01 [ 258.08 | frozen | 258.97 | 258.36 | 256.75 | 250.04 | 258.87 [ 257.51 | 258.05 259.11 259.06 258.97 258.72 259.09
25-96 25545 | 255.67 | 25539 | 254.99 | 25549 | 25549 | 254.05 | 254.99 | 25547 | 25560 | 255.02 | 254.68 | 25532 | 25542 | 254.89 | 254.95 254.05 254.30 253.20 253.80 254.85
27-93 256.10 | 255.84 | 25574 | 25539 | 255.68 | 255.88 | 255.06 | 25512 | 25548 | 256.04 | 25544 | 254.31 | 25459 [ 255.32 | 255.05 | 255.10 254.13 254.64 254.31 254.27 255.17
28-93 256.01 | 256.33 | 256.01 | 256.35 | 256.18 | 256.32 | 256.29 | 256.15 | 256.27 | 256.11 | 256.28 | 256.17 | 256.13 [ 25549 | 256.17 | 256.04 255.92 255.71 255.30 255.51 255.70
29-93 258.01 | 257.81 | 257.77 | 257.73 | 257.74 | 257.80 | 25599 | 256.96 | 257.32 | 257.98 | 257.36 | 256.56 | 257.87 [ 257.85 | 256.83 | 256.98 257.67 258.07 257.66 257.52 258.05
30-93 249.60 | 249.87 | 249.87 | 249.63 | 249.63 | 249.87 | 249.63 | 249.66 | frozen | 24950 | 249.30 | 249.18 | 249.38 [ 248.51 | 249.05 | 249.27 249.21 249.32 249.30 249.50 249.37
31-93 249.45 | 249.36 | 249.37 | 249.33 | 249.57 | 249.40 | 249.15 | 249.32 | frozen | 248.66 | 24847 | 24842 | 248.75 | 248.56 | 248.18 | 248.56 248.67 248.70 248.73 248.58 248.76
32-93-1 | 26248 | 261.31 | 261.38 | 261.16 | 261.44 | 26248 | 261.68 | 26143 [ frozen | 26248 | 26248 | 260.94 | 26248 | 262.48 | 262.38 [ 261.91 261.64 261.60 261.27 261.23 261.68
32-93-Il | frozen | 262.50 | 262.50 | 262.18 | 262.50 | 262.50 | 260.35 | 260.50 | frozen | 261.35 | 260.94 | 25044 | 261.20 | 260.80 [ 260.75 | 260.77 262.50 262.50 262.27 262.50 262.50
32-93-Ill | 26157 | 261.56 | 261.51 | 261.36 [ 261.70 | 261.51 Dry 260.88 | frozen | 261.47 | 26096 | dRY | 26153 | 261.36 | 260.84 | 260.83 261.53 261.59 261.20 261.19 261.56
35-93-1 | 257.28 | 256.54 | 256.42 | 25537 | 256.43 | 256.56 | 256.04 | 256.09 | 25593 | 257.13 | 256.20 | 255.91 | 256.59 | 256.41 | 25599 | 256.04 255.84 256.51 255.99 255.79
35-93-Il | 257.33 | 256.36 | 256.15 | 256.25 | 256.18 | 25642 | 255.90 | 25595 | 256.33 | 257.28 | 256.14 | 256.04 | 256.59 | 256.36 | 255.99 | 256.09 256.33 256.95 256.44 256.19
36-93 257.99 | 257.51 | 257.55 | 257.27 | 257.43 | 257.50 | 256.53 | 256.73 | 256.17 | 257.95 | 256.84 | 255.80 | 257.47 | 257.32 | 256.45 | 256.59 257.29 257.53 257.23 256.75 257.63
37-93-1 | 258.07 | 257.86 | 257.83 | 257.66 | 257.82 | 257.89 | 256.82 | 257.06 | frozen | 258.03 | 257.11 | 256.41 | 257.84 | 257.81 | 256.35 | 256.85 257.54 257.77 257.51 257.37 257.98
37-93-Il | 257.65 | 257.36 | 257.55 | 257.20 | 257.56 | 257.30 | 256.45 | 256.83 | frozen | 258.07 | 257.24 | 25642 | 258.06 | 257.84 | 257.09 | 256.90 257.70 257.99 257.83 257.48 258.15
38-93 25841 | 258.29 | 258.21 | 257.94 | 258.29 | 258.29 | 257.06 | 257.11 | frozen | 258.40 | 257.54 | 25645 | 258.29 | 258.22 | 257.34 | 257.03 258.16 258.36 258.07 257.76 258.48
39-93-1 | 258.00 | 257.92 | 257.93 | 257.70 | 257.97 | 257.90 | 257.17 | 257.23 | 257.60 | 258.04 | 257.27 | 256.57 | 257.83 | 257.83 | 257.00 | 257.12 257.33 257.35 257.33 257.33 257.85
39-93-Il | frozen | 258.37 | 258.35 | 25841 | 258.67 | 258.55 | 257.28 | 256.88 | frozen | 250.07 | 258.18 | 256.78 | 250.06 | 258.90 | 257.39 | 257.48 259.02 258.80 258.77 258.39 259.05
43-93-1 | 260.12 | 260.22 | 260.14 | 259.76 | 260.20 | 260.21 | 259.41 | 259.55 | 259.99 | 260.30 | 258.58 | 258.86 | 259.98 | 260.00 | 259.26 | 259.27 259.81 260.15 259.58 259.64 260.09
43-93-11 | 260.64 | 260.20 | 260.10 [ 260.19 | 260.25 | 260.19 | 259.22 | 259.67 | 260.11 | 259.95 | 258.28 | 258.33 | 259.93 [ 250.85 | 258.91 | 259.09 259.81 260.11 259.60 259.59 260.09
44-93-1 | 26341 | 263.19 | 263.07 | 262.51 | 263.31 | 263.17 | 26211 | 261.71 | frozen | 26329 | 26240 | 261.26 | 263.34 | 262.66 | 261.99 | 261.64 262.94 263.26 262.25 262.36 263.04
44-93-Il | 262.78 | 262.81 | 262.70 | 262.08 | 262.86 | 262.77 | 261.56 | 261.24 | frozen | 262.89 | 261.84 | 261.03 | 26341 [ 262.26 | 261.52 | 261.16 261.80 262.84 261.81 261.60 262.05
45-93 26549 | 26536 | 265.09 | 26348 | 265.04 | 26561 | 263.54 | 262.63 | frozen | 26572 | 264.12 | 262.51 | 26534 [ 265.10 | 263.54 | 262.38 264.01 265.47 263.63 263.35 264.30
45-95-1 | 25049 | 250.37 | 250.25 | 250.02 | 250.08 | 250.35 | 250.12 | 249.92 | 250.03 | 250.27 | 249.79 | 249.71 | 250.03 [ 249.96 | 249.59 | 249.79 249.84 249.91 248.77 249.98 250.11
45-95-11 | 250.26 | 249.99 | 249.90 [ 249.81 | 249.74 | 249.92 | 249.77 | 249.59 | 249.67 | 250.24 | 249.90 | 249.74 | 250.02 | 249.77 | 249.60 | 249.78 249.84 250.01 250.02 249.97 250.09
46-95-1 | 25052 | 250.85 | 250.79 | 250.52 | 25048 | 250.77 | 25057 | 25044 | 250.51 | 250.82 | 25044 | 250.23 | 250.33 [ 25042 | 250.57 | 250.38 249.81 250.14 252.23 250.42 250.55
46-95-11 | 250.71 | 251.07 | 251.06 | 250.77 | 250.73 | 251.04 | 250.80 | 250.69 | 250.65 | 250.95 | 25049 | 250.35 | 250.44 | 250.54 | 250.44 | 250.50 249.89 250.24 250.01 250.54 250.63
47-96-1 | 25263 | 253.11 | 253.07 | 25268 | 252.78 | 253.28 | 252.88 | 252.78 | 252.83 | 25343 | 252.97 | 252.52 | 25245 | 25265 | 252.15 | 252.42 250.38 250.74 250.72 251.48 252.04
47-96-11 | 25260 | 253.08 | 253.06 | 252.64 | 252.71 | 25327 | 25290 | 252.82 | 252.82 | 25359 | 253.12 | 253.80 | 25247 | 252.74 | 252.00 | 252.46 251.50 251.97 250.71 252.71 252.65
48-96-1 | 252.94 | 253.50 | 253.38 | 253.05 | 253.26 | 253.72 | 253.14 | 252,90 | 253.25 | 25359 | 253.27 | 252.69 | 253.07 | 253.12 | 252.71 | 252.83 250.85 250.87 251.00 25142 252.21
48-96-11 | 253.04 | 253.54 | 253.36 | 253.10 | 253.35 | 253.75 | 253.16 | 253.30 | 253.35 | 254.20 [ 253.81 DRY [ 253.02 | 253.07 | 252.67 | 252.76 250.72 250.95 251.01 251.45 252.32
49-96-1 | 263.95 | 263.84 | 263.88 | 263.02 | 263.73 | 263.83 | 26256 | 262.17 | 263.34 | 263.83 | 263.06 | 261.68 | 263.67 | 263.59 | 262.61 | 262.05 263.30 263.89 262.89 263.04 263.83
49-96-11 | 264.51 | 264.36 | 264.20 | 263.44 | 264.22 | 264.34 | 26291 | 26242 | 263.72 | 264.40 | 26347 | 261.92 | 264.16 | 264.10 | 262.89 | 262.24 263.92 264.21 262.57 263.53 264.43
49-96-11 | 265.32 | 265.18 | 265.09 | 264.00 | 265.05 | 265.18 | 263.63 | 262.68 | 264.36 | 26526 | 264.12 | 262.36 | 265.15 | 264.98 | 263.53 | 262.60 264.82 264.60 263.66 264.32 265.38
53-98 25561 | 25519 | 25515 | 254.78 | 255.06 | 25516 | 254.23 | 254.15 | 254.84 | 25518 | 254.42 | 253.63 | 253.89 | 254.94 | 254.13 | 254.06 254.76 255.22 254.34 254.60 255.21
54-98 250.79 | 25945 | 25953 | 25913 | 250.47 | 259.40 | 260.66 | 258.46 | frozen [ 259.91 - 257.77 | 259.50 | 259.45 | 258.57 | 258.09 259.38 259.66 259.14 259.21 259.68
55-98-1 | 264.01 | 263.78 | 263.74 | 262.96 | 263.66 | 263.82 | 262.56 | 262.07 | 264.49 | 263.89 | 263.07 | 261.62 | 263.71 | 263.60 | 262.49 | 262.04 255.77 255.59 255.18 255.48 256.13
55-98-Il | 256.17 | 256.60 | 256.28 | 256.24 | 256.45 | 256.33 | 256.30 | 256.37 | 256.30 | 256.17 | 256.30 | 256.09 | 256.06 | 256.23 - 256.04 263.31 263.68 262.85 263.01 263.82
56-02-1 | 264.12 | 263.89 | 263.77 | 263.17 | 263.94 | 263.26 | 264.50 | 264.50 | frozen | 263.61 - 261.60 | 263.97 | 263.75 | 262.59 | 261.97 263.71 264.10 263.40 263.31 264.05
56-02-1l | 263.62 | 263.68 | 263.23 | 262.86 | 263.56 | 26349 | 264.46 | 264.46 | 263.12 | 263.55 - 260.01 | 26345 | 263.37 | 262.01 | 260.60 264.14 263.54 261.91 262.66 263.50
57-02-1 | 25395 | 253.96 | 253.74 | 25351 | 253.76 | 253.79 | 253.38 | 25357 | 254.00 | 254.75 | 254.21 | 253.61 | 253.31 | 254.36 | 253.44 | 253.52 255.68 254.09 253.52 253.46
57-02-1l | 254.28 | 254.26 | 254.07 | 253.76 | 254.65 | 254.15 | 253.55 | 253.78 | 253.83 | 255.03 | 254.22 | 25372 | 253.69 | 254.71 | 253.28 [ 253.71 253.60 254.69 253.97 253.75
58-02 25412 | 253.97 | 253.83 | 253.75 | 253.86 | 253.91 | 252.88 | 253.63 | 253.94 | 254.90 | 253.93 | 25344 | 25472 | 254.64 | 253.36 | 253.62 254.36 254.58 253.66 253.52 254.61
59-05 25043 | 250.78 | 250.72 | 25043 | 250.41 | 250.70 | 25049 | 25043 | frozen | 250.63 | 250.29 | 250.04 | 250.20 [ 250.19 | 249.93 | 250.30 249.76 250.02 250.15 250.37 250.41
60-05 249.54 | 249.46 | 249.50 | 249.41 | 249.45 | 249.52 | 249.36 | 249.30 | frozen | 249.50 | 248.97 | 249.15 | 249.30 [ 249.26 | 248.41 | 249.28 249.20 249.34 249.36 249.35 249.41
61-10-1 | 25419 | 254.18 | 254.06 | 253.90 | 253.75 | 254.05 | 25349 | 25353 | 254.78 | 254.19 | 253.83 | 253.13 | 253.65 | 253.74 | 253.18 | 253.25 250.57 250.77 250.32 250.75 252.10
61-10-1l | 25430 | 254.23 | 254.13 | 254.01 | 253.85 | 254.31 | 25358 | 253.71 | 254.92 | 254.34 | 253.85 | 253.21 | 253.86 | 253.93 | 253.25 | 253.36 251.43 252.20 251.92 252.08 253.21
61-10-lI 255.98 | 254.16 | 253.60 | 253.64 | 254.84 | 254.21 | 253.81 - - - - -
61-17-1 250.56 250.94 243.48 250.76 252.11
62-17-1 256.19 | 24646 | 244.45 | 247.77 | 247.45 | 248.89 | 244.80 | 247.07 | 245.82 | 247.93 | 243.63 | 245.28 247.85 248.16 250.74 245.48 246.57
62-17-I1 256.20 | 254.14 | 253.56 | 253.53 | 254.15 | 25416 | 253.75 | 253.07 | 25355 | 254.01 | 253.18 | 253.19 249.19 249.24 249.04 249.21 251.11
62-17-Il 256.17 | 254.46 | 25354 | 253.92 | 253.67 | 254.60 | 253.77 | 253.00 | 253.83 | 253.62 | 253.21 | 253.34 251.83 25262 253.56 252.06 253.48




Table A-1: Groundwater Level Elevations (mASL) (2004-2022)
Lindsay-Ops Landfill Site

Monitor § E § § 8 'é’ §
No: g 2 3 & g 2 3
& & & e - g s
6-90-11 256.59 256.47 256.36 256.42 256.74 256.63 256.50
7-90 259.74 259.55 259.22 259.66 259.95 259.62 259.29
7-90-11 263.59 263.50 263.91 263.07 262.69 262.43
11-90 254.12 253.62 253.38 253.96 253.33 253.29
12-91-1 261.30 260.99 260.84 261.76 261.61 261.12 261.07
12-91-1 261.22 260.98 260.89 261.94 261.62 261.10 261.08
13-91-I 260.35 259.77 259.31 260.42 260.52 259.78 259.64
13-91-I 259.04 258.48 258.20 259.19 259.32 258.42 258.29
14-07 256.30 255.93 255.89 257.10 256.69 255.91 255.93
15-91-1 254.26 254.06 253.81 254.92 254.59 254.58 254.56
15-91-Il 255.36 255.36 254.76 255.28 255.40 255.11 255.02
16-91-1 252.89 252.81 252.59 253.54 253.16 253.43 253.31
16-91-Il 253.39 253.22 252.93 253.36 253.38 253.24 253.17
17-91-1 255.40 255.09 254.91 255.93 255.79 256.38 255.38
17-91-1l 255.79 255.34 255.16 256.20 256.18 255.51 255.51
18-91 255.53 255.20 255.00 255.86 255.82 255.22 255.32
19-91 255.02 254.77 254.54 255.62 255.39 255.04 255.02
20-91-1 252.08 251.94 252.47 252.55 252.37 252.26
20-91-1 251.60 251.44 251.15 253.55 252.18 253.18 253.09
20-91-111 251.60 251.45 251.16 253.56 252.18 253.18 253.07
21-91-1 252.32 252.08 251.89 252.45 252.54 252.62 252.22
21-91-11 250.39 248.53 250.27 250.39 251.69 249.81 252.01
21-91-1ll 251.50 251.26 251.11 253.55 252.14 253.21 253.03
23-07 256.17 255.86 255.75 256.60 256.48 255.92 255.94
24-91 254.96 254.75 254.19 257.66 255.30 254.96 254.91
25-91 259.05 258.52 257.85 259.22 259.06 258.26 258.60
25-96 255.02 254.43 254.45 255.40 255.28 254.72 254.76
27-93 255.29 254.99 254.84 255.96 255.81 255.35 255.34
28-93 255.85 255.92 255.81 255.89 256.07 255.92 255.95
29-93 257.93 257.66 257.10 258.18 258.19 257.23 257.49
30-93 249.41 249.50 249.31 249.32 249.44 249.37 249.26
31-93 248.70 248.54 248.58 248.76 248.73 248.64 248.57
32-93-1 261.54 261.18 262.16 262.48 262.48 262.18 262.48
32-93-1 262.50 262.50 261.59 261.53 261.00 261.11
32-93-lI 261.58 261.09 260.76 261.56 261.57 260.95 261.10
35-93-1 256.50 256.15 256.07 257.85 256.89 256.15 256.18
35-93-1 256.55 256.17 256.14 258.32 256.96 256.12 256.15
36-93 257.44 256.93 256.80 257.79 257.71 256.86 257.12
37-93-1 257.88 257.25 257.02 257.73 258.01 257.20 257.30
37-93-11 257.95 257.31 257.02 257.39 258.02 257.15 257.64
38-93 258.33 257.56 257.26 258.46 258.42 257.55 257.74
39-93-1 257.85 257.41 257.15 248.20 258.01 257.38 257.51
39-93-1 259.00 258.25 257.70 258.82 259.04 258.21 258.27
43-93-1 260.17 259.68 259.46 260.19 260.21 259.56 259.69
43-93-Il 259.98 259.51 259.42 260.49 260.37 259.75 260.13
44-93-1 263.14 261.60 261.86 262.04 263.33 262.37 262.28
44-93-I1 262.86 262.42 261.22 262.41 262.90 261.78 261.71
45-93 265.40 264.00 262.68 265.41 265.72 263.78 263.07
45-95-| 250.10 249.68 249.75 250.48 250.23 249.73 249.77
45-95-11 250.08 249.76 249.86 250.50 250.22 249.78 249.78
46-95- 250.17 250.45 250.45 250.62 250.63 250.54 250.51
46-95-11 250.80 250.50 250.50 250.71 250.74 250.66 250.54
47-96- 252.33 252.10 252.08 252.76 25243 252.78 252.63
47-96-11 252.96 252.74 252.70 252.73 252.83 252.80 252.67
48-96-| 252.57 252.23 252.11 252.97 252.66 252.94 252.82
48-96-11 252.53 252.21 252.12 253.13 252.65 252.95 252.78
49-96-| 263.84 262.97 262.39 263.91 264.00 262.99 262.84
49-96-11 265.19 263.38 262.74 264.53 264.53 263.37 263.15
49-96-111 265.15 263.94 263.04 265.38 265.39 264.09 263.69
53-98 255.13 254.36 254.08 255.35 255.27 254.42 254.54
54-98 259.51 258.75 259.96 259.92 259.19 259.33
55-98-1 255.68 256.38 252.68 255.98 256.30 256.12 256.08
55-98-I1 263.81 262.88 262.27 263.98 264.05 262.93 262.82
56-02-1 263.93 263.19 262.58 264.16 264.21 263.16 263.10
56-02-1 263.50 262.46 261.45 263.53 263.52 262.59 262.32
57-02-1 254.04 253.80
57-02-11 254.70 254.18 253.52 254.58 254.63 253.28 253.23
58-02 254.60 253.62 253.60 254.64 254.63 253.87 253.70
59-05 250.55 250.33 250.39 250.50 250.58 250.44 250.44
60-05 249.38 249.25 249.30 249.50 249.43 249.17 249.22
61-10-I 252.28 252.09 251.84 253.61 252.72 253.28 253.06
61-10-11 253.35 252.99 252.54 253.94 253.53 253.57 253.35
61-10-lI 255.98 255.98 255.98
61-17-1 252.27 252.11 251.84 253.62 252.72 253.29 253.06
62-17-1 252.83 251.22 250.77 253.20 252.01 252.35 252.32
62-17-11 251.24 251.23 251.00 253.49 252.08 253.18 252.93
62-17-l1 253.57 253.27 252.57 254.18 253.80 253.14 253.63




\\\I)

TECHNICAL MEMORANDUM

DATE  April 4, 2024 Project No. 04-1113-171
TO Kayla Pantaleo
City of Kawartha Lakes
cc
FROM Santosh Rimal, Frank Barone EMAIL santosh.rimal@wsp.com

LINDSAY OPS LANDFILL VIBRATING WIRE PIEZOMETER LEACHATE HEAD AND LINER
TEMPERATURE MONITORING (2023 UPDATE)

Attached are updated plots of measured leachate head and temperature on the surface of the geomembrane liner
at the Lindsay Ops Landfill through to the end of 2023.

The following table provides a summary of Vibrating Wire Piezometer (VWP) monitoring:

Vibrating Wire Location Figure Average Leachate Average Geomembrane Liner Remarks

Piezometer Number | Head in 2023 (m) Surface Temperature in 2023 (°C)

VWP 02-1 Cell 1 A-1 <0.01 21.3 Data updated for 2023. Could
not obtain reading in April,
June, July, August and
September due to overgrowth
and/or deep waters.

VWP 04-1 Cell 2 A-2 Not operational Not operational The piezometer cable got
(East Side) buried and could not be located
since June 2019.
VWP 04-2 Cell 2 A-3 Not operational Not operational Has not been operational since
(West Side) mid-2012.
VWP 12-1 Cells 3 and 6 A-4 <0.01 19.6 Data updated for 2023. Could
(West Side) not obtain reading in April, July,
August and September due to
overgrowth.
VWP 12-2 Cells 3 and 6 A-5 <0.01 17.4 Data updated for January and
(East Side) February 2023. Was
inaccessible in March to
December 2023.

WSP Canada Inc.

.
E Rima] /ﬂ M’é rga/w “

Santosh Rimal, Ph.D., P.Eng. Frank Barone, Ph.D., P.Eng.
Geotechnical Engineer Principal
SR/FSB/sr

WSP Canada Inc.
6925 Century Avenue, Suite #100 Mississauga, Ontario, L5N 7K2 Canada T: +1 905 567 4444 +1 905 567 6561

wsp.com



April 2024

Leachate Head Above Geomembrane Liner (m)

Figure A-1: Vibrating Wire Piezometer Pressure Head and
Temperature Monitoring, Cell 1 (VWP 02-1)
Lindsay-Ops Landfill Site, City of Kawartha Lakes, ON
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April 2024

Leachate Head Above Geomembrane Liner (m)

1.0

Figure A-2: Vibrating Wire Piezometer Pressure Head and
Temperature Monitoring, East Side Cell 2 (VWP 04-1)
Lindsay-Ops Landfill Site, City of Kawartha Lakes, ON
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April 2024 04-1113-171

Figure A-3: Vibrating Wire Piezometer Pressure Head and
Temperature Monitoring, West Side Cell 2 (VWP 04-2)
Lindsay-Ops Landfill Site, City of Kawartha Lakes, ON
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April 2024

Leachate Head Above Geomembrane Liner (m)

Figure A-4: Vibrating Wire Piezometer Pressure Head and
Temperature Monitoring, West Side Cell 3/6 (VWP 12-1)

Lindsay-Ops Landfill Site, City of Kawartha Lakes, ON
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April 2024

Leachate Head Above Geomembrane Liner (m)

Figure A-5: Vibrating Wire Piezometer Pressure Head and

Temperature Monitoring, East Side Cell 3/6 (VWP 12-2)
Lindsay-Ops Landfill Site, City of Kawartha Lakes, ON
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APPENDIX B

Ground Water & Leachate Quality Summary Tables

AZIMUTH ENVIRONMENTAL CONSULTING, INC.



Ground Water Chemistry Summary -
General Water Quality

6-90-11 6-90-I1 6-90-11 6-90-I1 6-90-11 6-90-11 6-90-11 6-90-11 7-90 7-90 7-90 7-90 7-90 7-90 7-90
Parameters Units OoDWQS 7-May-14 | 23-Oct-14 | 16-May-16 | 23-May-17 | 12-Nov-19 | 3-May-22 | 2-May-23 | 18-Oct-23 | 5-May-20 | 13-Oct-20 | 4-May-21 | 13-Oct-21 | 3-May-22 | 25-Oct-22 | 2-May-23
Alkalinity mg/L 500 4460 4370 4660 4750 3600 2740 4100 6720 5670 5730 3590 6280 5200
Unionized Ammonia mg/L N/A <0.01 2.71 0.94 2.69 0.79 1.64 1.38 0.02 3.25 1.39 0.46 1.56
Ammonia mg/L N/A 0.01 580 622 645 695 401 366 543 510 511 441 709 451
BOD mg/L N/A 61 105 >20 91 141 18 16 18 19 14 19 21 17
Calcium mg/L N/A 101 104 114 55.3 85.5 128 201 132 159 141 40.3 115 100
CoD mg/L N/A 784 1060 997 1420 9000 3170 1790 1530 1610 1450 985 1220 1340
Chloride mg/L 250 1250 1240 1210 971 1350 547 922 1050 909 529 775 1290 957
Conductivity umhos/cm N/A 11200 10900 11400 11700 9730 6860 9570 13200 11700 12500 10400 13200 11300
Cyanide mg/L 0.2 < 0.005 < 0.005 <0.01 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0.03 < 0.005 < 0.005 0.005 < 0.005
DoC mg/L 5 209 196 273 155 96.6 68.1 101 105 121 <0.2 91.9 130 61.4
Fluoride mg/L 1.5 <01 0.2 <1 <05 <3 <1 <3 <3 <5 <5 <1 <3 <1
Hardness mg/L 500 1290 1370 1430 1280 1260 908 1070 1290 1080 1200 421 1250 886
lon Balance % N/A 22.3 1.59 0.00199 3.55 7.34 2.25 11.3 11 5.69 11.4
Iron mg/L 0.3 1.91 0.835 244 1.09 0.453 0.377 5.16 8.78 11 2.05 0.347 21 1.25
Magnesium mg/L N/A 253 271 279 278 255 143 139 234 167 205 77.9 235 155
Manganese mg/L 0.05 0.08 0.079 0.104 0.029 0.067 0.14 0.256 0.17 0.314 0.152 0.073 0.143 0.19
Nitrate mg/L 10 <0.1 <0.1 <1 <0.3 <1 0.91 2.08 <1 <3 <3 0.91 <1 <05
Nitrite mg/L 1 <0.1 <0.1 <1 0.4 <1 <05 <1 <1 <3 <3 <05 <1 <05
Tot Kjel N mg/L N/A 727 641 733 686 864 461 377 669 446 782 485 709 507
pH-Lab pH unit 6.5-8.5 7.38 7.53 7.57 7.51 7.68 7.49 7.67 7.59 7.87 7.56 7.4 7.44 7.43
Phenols mg/L N/A 0.022 0.014 0.015 0.226 0.027 0.007 0.03 0.028 0.169 0.052 0.022 0.029 0.029
Phosphorus mg/L N/A 1.4 1.8 1.2 0.2 0.3 <0.1 1.4 2.9 2 0.3 0.1 0.5 0.2
Potassium mg/L N/A 367 365 387 378 311 171 264 376 279 358 119 361 249
Sodium mg/L 200 1010 953 1100 1170 1030 459 1460 2430 1730 2150 1650 2240 1840
Sulphate mg/L 500 21 30 23 28 <30 15 Dry Dry 70 <30 64 <50 <10 <30 <10
TDS mg/L 500 5680 6330 6710 6560 6081 3627 5993 8266 7494 7481 5432 8929 6415
TSS mg/L N/A 150 110 650 280 26000 102000 23200 9600 6920 219000 9400 21700 2170
Turbidity NTU N/A 122 74.2 192 450 1700 18200 9020 11600 24400 31600 4190 3190 2180
Colour TCU 5 410 350 454 350 187 138 310 518 410 533 296 433 377
Aluminum mg/L 0.1 0.05 0.05 <0.05 0.03 0.08 0.06 0.11 0.12 0.1 0.06 0.04 0.07 0.07
Antimony mg/L 0.006 0.0017 0.0019 0.0013 0.0104 0.0014 0.0036 0.0027 0.0025 0.0021 0.0037 0.0025 0.0043 0.0022
Arsenic mg/L 0.025 0.0503 0.018 0.0565 0.029 0.0093 0.005 0.0044 0.0047 0.0045 0.0086 0.0041 0.0255 0.004
Barium mg/L 1 1.48 1.32 1.59 0.255 0.7 1.18 0.603 0.744 0.587 0.398 0.09 0.312 0.213
Beryllium mg/L N/A <0.002 < 0.002 <0.02 <0.002 < 0.002 < 0.002 < 0.002 <0.002 <0.002 <0.002 < 0.002 < 0.002 < 0.002
Boron mg/L 5 5.38 5.38 5.88 5.87 6.42 5.49 3.36 4.15 3.07 4.28 1.39 3.89 2.99
Cadmium mg/L 0.005 0.00003 | <0.00002 | <0.00002 | <0.000014 | <0.00012 | <0.000059 <0.00012 | <0.00012 | <0.00012 | <0.00012 | 0.000174 0.00148 < 0.00012
Chromium mg/L 0.05 0.109 0.164 < 0.0002 < 0.001 0.008 < 0.001 0.044 0.07 0.05 0.039 0.009 0.044 0.021
Cobalt mg/L N/A 0.017 0.016 <0.05 0.017 0.017 0.007 0.0126 0.016 0.013 0.019 < 0.005 0.024 0.011
Copper mg/L 1 0.0102 0.0044 0.005 0.0105 0.0012 0.0004 < 0.0006 0.0025 0.0007 0.0018 0.002 0.143 0.0008
Lead mg/L 0.01 0.00028 0.00025 0.00006 0.0001 < 0.0004 0.0013 < 0.0004 0.00053 < 0.0004 0.00485 0.00354 0.33 0.00047
Mercury mg/L 0.001 < 0.00002 | <0.00002 | <0.00002 | <0.00002 | 0.00004 | <0.00002 < 0.00002 | <0.00002 | <0.00002 0.00005 < 0.00002 0.00008 < 0.00002
Molybdenum mg/L N/A 0.0116 0.0018 0.0056 0.0026 0.0139 0.0236 0.0015 0.0024 0.0018 0.0152 0.0037 0.0075 0.0019
Nickel mg/L N/A 0.04 0.05 <0.1 0.07 0.08 0.02 0.07 0.09 0.07 0.1 0.02 0.11 0.04
Selenium mg/L 0.01 0.01 < 0.001 0.025 0.011 0.012 <0.02 0.005 0.006 0.012 <0.02 <0.02 <0.02 < 0.004
Silver mg/L N/A 0.00009 0.00011 < 0.00002 0.00003 0.0008 < 0.0002 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005
Strontium mg/L N/A 1.2 1.16 0.762 1.27 1.29 1.09 1.05 0.967 0.952 0.355 0.8 0.697
Thallium mg/L N/A < 0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00008 | <0.00005 0.00018 0.00029 < 0.00008 0.00009 < 0.00008 0.0005 < 0.00008
Vanadium mg/L N/A 0.0909 0.0842 0.0157 0.0314 0.0051 0.0039 0.0053 0.0077 0.0061 0.0099 0.0046 0.0532 0.0061
Zinc mg/L 5 < 0.005 < 0.005 < 0.05 < 0.005 0.026 0.006 < 0.005 < 0.005 0.006 0.013 < 0.005 0.054 0.009

ODWAQS - Ontario Drinking Water Quallity Standards
Bold & Highlighted - ODWQS exceedance
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Ground Water Chemistry Summary -
General Water Quality

7-90 7-90-1 7-90-11 7-90-1 7-90-11 7-90-1 7-90-11 7-90-1 7-90-11 14-07 14-07 14-07 14-07 14-07 14-07
Parameters Units ODWQS | 18-Oct-23 | 7-May-14 | 18-May-16 | 18-Oct-16 | 8-May-18 | 8-May-19 8-Oct-19 | 2-May-23 | 18-Oct-23 | 8-May-14 | 21-Oct-14 | 26-May-15 | 13-Oct-15 | 12-May-16 | 13-Oct-16
Alkalinity mg/L 500 6500 7100 6920 6740 6030 6090 6260 Dry 267 256 336 325 300 259
Unionized Ammonia mg/L N/A 0.05 15.3 2.23 7.59 26.5 7.59 1.1 <0.01
Ammonia mg/L N/A 579 1360 1160 1000 1130 1140 1210 <0.01 0.08 0.1 0.04 0.09 0.09
BOD mg/L N/A 139 >20 88 48 49 43
Calcium mg/L N/A 111 95.7 97.6 106 124 107 107 127 102 149 142 105 126
CoD mg/L N/A 1080 1550 1530 1600 351 2040 1940 26 <5 62 204 254 8
Chloride mg/L 250 1250 2010 2380 2220 2260 9.7 1190 24 15.9 2.2 3.1 2.6 211
Conductivity umhos/cm N/A 13400 17400 17800 17600 16100 16400 16000 580 602 649 647 583 629
Cyanide mg/L 0.2 < 0.005 0.014 0.006 0.011 0.009 0.005
DoC mg/L 5 208 382 315 312 427 265 243 2.2 2.9 1.3 0.8 0.5 1.4
Fluoride mg/L 1.5 <0.1 3 <10 <10 <10 <0.1 <10 <0.1 0.2 0.1 0.1 0.1 0.1
Hardness mg/L 500 1110 1110 1130 1110 1120 1170 1280 334 286 392 374 277 352
lon Balance % N/A 11.8 249 10 3.08
Iron mg/L 0.3 4.05 25 3.92 3.91 8.8 9.33 3.49 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.04
Magnesium mg/L N/A 203 213 215 206 198 219 246 3.86 7.51 4.57 4.88 3.32 9.41
Manganese mg/L 0.05 0.15 0.188 0.175 0.173 0.253 0.216 0.2 < 0.001 0.019 < 0.001 < 0.001 < 0.001 0.075
Nitrate mg/L 10 <0.05 <0.1 <10 <10 <5 <0.05 <5 0.2 0.1 0.9 0.6 0.3 0.2
Nitrite mg/L 1 <0.05 <0.1 <10 <10 <5 <0.05 <5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Tot Kjel N mg/L N/A 578 1390 1430 1410 1180 1260 1150 1.8 1.5 3.5 4 2.8 2.3
pH-Lab pH unit 6.5-8.5 7.76 7.51 7.75 7.76 7.69 7.51 7.88 7.94 7.84 7.55 7.74 7.79 7.94
Phenols mg/L N/A <0.005 0.042 < 0.001 0.034 0.024 <0.002 0.019 0.008 < 0.001 < 0.001 < 0.001 < 0.001 0.002
Phosphorus mg/L N/A 1.6 3.3 <10 3.7 3 2.2 4.9 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Potassium mg/L N/A 326 586 529 537 629 592 635 0.3 0.9 0.3 0.4 0.2 0.8
Sodium mg/L 200 2290 1750 1960 1880 1890 1850 1910 4.5 4.6 3.9 5 3.5 15.1
Sulphate mg/L 500 <1 <1 <100 <100 <100 <1 <100 Dry 10 36 16 21 10 35
TDS mg/L 500 7810 10700 10800 10300 10185 7914 544 309 321 382 374 307 363
TSS mg/L N/A 1140 440 1100 195 2000 440 950
Turbidity NTU N/A 884 236 903 146 407 415 1030
Colour TCU 5 465 1350 880 890 875 1200 10213
Aluminum mg/L 0.1 0.7 0.12 <05 0.27 1.18 0.16 0.14 0.03 0.03 0.04 0.04 0.02 0.06
Antimony mg/L 0.006 0.0034 0.0077 0.0004 0.0091 0.356 0.0103 0.0041 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0003
Arsenic mg/L 0.025 0.0084 0.0861 0.0016 0.0346 0.015 0.0247 0.0117 < 0.0001 0.0002 0.0001 0.0001 < 0.0001 0.0005
Barium mg/L 1 0.48 0.289 0.256 0.242 0.317 0.295 0.31 0.036 0.055 0.041 0.045 0.027 0.067
Beryllium mg/L N/A <0.0005 <0.002 <0.2 <0.002 < 0.002 <0.002 <0.02 <0.002 <0.002 <0.002 < 0.002 <0.002 < 0.002
Boron mg/L 5 3.93 19.8 9.3 14.6 15.4 18.3 234 0.01 0.013 < 0.005 0.008 < 0.005 0.01
Cadmium mg/L 0.005 <0.000590 | 0.00007 < 0.00002 0.00005 < 0.00059 0.00135 < 0.00030 < 0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002
Chromium mg/L 0.05 0.071 0.229 < 0.0002 < 0.0002 0.043 0.03 0.06 < 0.0002 0.0002 < 0.0002 0.0046 < 0.0002 0.0018
Cobalt mg/L N/A 0.0208 0.023 <05 0.048 0.0425 0.037 <0.05 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Copper mg/L 1 0.0433 0.0174 0.0006 0.0131 0.0113 0.0414 < 0.002 0.0003 0.0011 < 0.0001 0.0003 < 0.0001 0.0004
Lead mg/L 0.01 0.0658 0.00022 < 0.00002 0.00187 0.286 0.0245 < 0.0009 < 0.00002 0.00004 | <0.00002 | <0.00002 | <0.00002 | 0.00006
Mercury mg/L 0.001 <0.00002 | <0.00002 | <0.00002 0.00003 0.00003 0.00005 0.00003 < 0.00002 | < 0.00002 0.00006 0.0001 < 0.00002 | <0.00002
Molybdenum mg/L N/A 0.0092 0.0121 0.0005 0.0054 0.0073 0.0086 0.0033 < 0.0001 < 0.0001 < 0.0001 0.0001 0.0008 0.0004
Nickel mg/L N/A 0.0992 0.13 <1 0.15 0.16 0.15 0.16 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Selenium mg/L 0.01 <0.021 0.014 0.001 0.024 <0.02 0.015 0.01 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Silver mg/L N/A <0.0023 0.00026 < 0.00002 0.00023 < 0.002 0.0006 < 0.001 < 0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002
Strontium mg/L N/A 0.765 0.873 1.03 1.1 1.2 1.51 0.225 0.257 0.255 0.175 0.239
Thallium mg/L N/A 0.0004 < 0.00005 | <0.00005 | <0.00005 0.0102 0.00067 0.00047 < 0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005
Vanadium mg/L N/A 0.0159 0.207 0.0026 0.0314 0.0146 0.0146 0.009 0.0032 < 0.0001 0.0034 0.0018 < 0.0001 0.0008
Zinc mg/L 5 0.049 < 0.005 <05 0.013 0.134 0.052 < 0.05 0.008 0.007 < 0.005 < 0.005 < 0.005 < 0.005
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Ground Water Chemistry Summary -

General Water Quality

14-07 14-07 14-07 14-07 14-07 14-07 14-07 14-07 14-07 14-07 14-07 14-07 14-07 14-07 23-07
Parameters Units ODWQS | 23-May-17 | 16-Oct-17 | 7-May-18 [ 9-Oct-18 | 8-May-19 8-Oct-19 5-May-20 | 13-Oct-20 | 4-May-21 | 13-Oct-21 | 3-May-22 | 25-Oct-22 | 2-May-23 | 18-Oct-23 | 7-May-14
Alkalinity mg/L 500 281 269 258 259 258 271 240 265 251 286 260 285 244 293 197
Unionized Ammonia mg/L N/A
Ammonia mg/L N/A 0.06 0.14 0.06 0.07 0.06 0.11 0.03 0.19 0.08 0.05 0.46 0.23 1.67 0.51 0.11
BOD mg/L N/A
Calcium mg/L N/A 107 130 102 115 110 129 104 117 100 116 107 109 89.3 106 775
CoD mg/L N/A 23 37 5 <5 220 24 152 17 43 8 48 10 21 20 55
Chloride mg/L 250 3.9 21.6 2 16.5 25 27.8 55 32.6 11.7 39.8 4.1 43.6 25 23.5 71
Conductivity umhos/cm N/A 505 622 470 598 527 660 517 677 525 681 537 673 482 664 457
Cyanide mg/L 0.2
DoC mg/L 5 0.7 2.2 1.7 1.6 1.8 2.3 24 2.3 24 1.9 2.3 1 25 3.3 3.5
Fluoride mg/L 1.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2
Hardness mg/L 500 284 353 272 321 291 355 278 325 272 326 286 308 239 288 234
lon Balance % N/A 3.47 1.32 0.0119 2.58 3.72 6.87 1.84 8.38 1.85
Iron mg/L 0.3 < 0.005 0.005 0.022 < 0.005 0.005 0.007 < 0.005 0.01 < 0.005 0.005 < 0.005 0.005 0.012 <0.005 0.086
Magnesium mg/L N/A 4.23 6.8 4.22 8.26 3.89 7.91 4.34 8.02 5.25 8.71 4.53 8.73 3.7 5.67 9.78
Manganese mg/L 0.05 < 0.001 0.058 0.001 0.043 < 0.001 0.056 0.001 0.044 < 0.001 0.011 < 0.001 0.006 0.001 0.003 0.011
Nitrate mg/L 10 <0.05 <0.05 0.05 <0.05 <0.05 <0.05 0.15 <0.05 0.22 0.05 0.08 <0.05 <0.05 0.2 <0.1
Nitrite mg/L 1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.11 <0.05 <0.05 <0.05 <0.05 <0.1
Tot Kjel N mg/L N/A <1 1.1 2.2 1 3 1.1 1 0.6 2.1 0.3 2.3 0.5 2.3 1 0.5
pH-Lab pH unit 6.5-8.5 7.85 7.81 7.87 7.92 7.91 7.7 7.76 7.63 7.98 7.74 7.49 7.68 7.78 7.34 8.05
Phenols mg/L N/A 0.001 0.003 < 0.001 0.003 < 0.002 <0.002 <0.002 <0.002 < 0.002 < 0.001 < 0.001 < 0.001 < 0.001 <0.001 < 0.001
Phosphorus mg/L N/A <0.1 <0.1 <0.1 <0.1 5.72 1.22 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Potassium mg/L N/A 0.3 0.9 0.4 0.8 0.3 0.8 0.4 0.9 0.4 0.9 0.3 0.9 0.4 0.9 1.6
Sodium mg/L 200 2.6 13.8 24 12.3 2.3 16.2 25 12.5 4.7 11.1 25 9.7 2.1 3.5 3.9
Sulphate mg/L 500 10 31 7 30 6 32 16 32 13 25 6 32 5 22 28
TDS mg/L 500 296 365 273 339 280 377 276 362 286 374 281 375 249 345 246
TSS mg/L N/A
Turbidity NTU N/A
Colour TCU 5
Aluminum mg/L 0.1 0.03 0.07 0.07 0.06 0.07 0.08 0.06 0.08 0.06 0.05 0.06 0.07 0.04 0.04 0.06
Antimony mg/L 0.006 < 0.0001 < 0.0001 0.0002 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0002 0.0002 < 0.0001 < 0.0001 < 0.0001 0.0002 < 0.0001
Arsenic mg/L 0.025 0.0001 0.0002 < 0.0001 0.0003 < 0.0001 0.0002 < 0.0001 0.0002 < 0.0001 < 0.0001 < 0.0001 0.0001 < 0.0001 0.0001 0.0003
Barium mg/L 1 0.036 0.066 0.036 0.055 0.035 0.059 0.037 0.057 0.034 0.052 0.039 0.058 0.038 0.058 0.075
Beryllium mg/L N/A < 0.002 <0.002 < 0.002 < 0.002 <0.002 <0.002 <0.002 <0.002 < 0.002 <0.002 < 0.002 <0.002 < 0.002 <0.0001 < 0.002
Boron mg/L 5 < 0.005 0.011 0.006 0.01 0.007 0.01 0.006 0.011 0.008 0.011 0.005 < 0.005 0.008 0.012 0.013
Cadmium mg/L 0.005 < 0.000014 | < 0.000014 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000010 | < 0.000010 | <0.000015 | < 0.00002
Chromium mg/L 0.05 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 <0.001 0.0003
Cobalt mg/L N/A < 0.005 < 0.005 0.0005 0.01 < 0.005 < 0.005 < 0.0001 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0.0001 < 0.005
Copper mg/L 1 0.0002 0.0003 0.0002 0.0006 0.0006 0.0003 0.0007 0.0019 0.0006 0.0005 0.0004 0.0004 0.0077 0.0007 0.0011
Lead mg/L 0.01 <0.00002 | <0.00002 | 0.00005 0.00004 0.00003 | <0.00002 | 0.00003 0.00006 | <0.00002 | <0.00002 | <0.00002 | 0.00002 0.00005 <0.00002 0.00016
Mercury mg/L 0.001 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | < 0.00002
Molybdenum mg/L N/A 0.0002 0.0002 < 0.0001 0.0004 0.0001 0.0003 0.0001 0.0003 0.0004 0.0003 0.0003 0.0002 0.0003 0.0002 0.0013
Nickel mg/L N/A <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0003 <0.01
Selenium mg/L 0.01 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 <0.001 <0.001
Silver mg/L N/A <0.00002 | <0.00002 | <0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 < 0.00002
Strontium mg/L N/A 0.192 0.203 0.178 0.212 0.188 0.233 0.185 0.219 0.194 0.233 0.19 0.235 0.164 0.195
Thallium mg/L N/A < 0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | < 0.00005
Vanadium mg/L N/A 0.002 0.0009 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 0.001
Zinc mg/L 5 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0.005 0.009
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Ground Water Chemistry Summary -

General Water Quality

23-07 23-07 23-07 23-07 23-07 23-07 23-07 23-07 23-07 23-07 23-07 23-07 23-07 23-07 23-07
Parameters Units ODWQS | 21-Oct-14 | 26-May-15 | 13-Oct-15 | 24-May-16 | 13-Oct-16 | 24-May-17 | 16-Oct-17 | 7-May-18 9-Oct-18 8-May-19 8-Oct-19 5-May-20 | 13-Oct-20 | 4-May-21 | 13-Oct-21
Alkalinity mg/L 500 200 193 194 193 205 210 203 216 184 197 234 194 226 241 275
Unionized Ammonia mg/L N/A <0.01
Ammonia mg/L N/A 0.09 0.06 0.05 0.05 0.09 0.19 0.05 0.04 0.07 0.05 0.05 0.04 0.08 0.07 0.09
BOD mg/L N/A
Calcium mg/L N/A 73.5 76.4 79.9 77.8 85.9 83.2 82.1 84.4 4 88.8 99 85.6 91.7 95.1 110
CoD mg/L N/A 69 12 16 26 <5 31 9 <5 15 20 12 22 34 23 15
Chloride mg/L 250 8.2 7.7 8.4 8.4 9.4 8.3 8.5 11.1 9.1 9.6 121 9.5 15.1 16.1 26.1
Conductivity umhos/cm N/A 452 443 446 445 488 473 447 479 450 478 548 463 544 522 622
Cyanide mg/L 0.2
DoC mg/L 5 2.3 1.5 0.8 1 1.2 0.9 1.3 1.6 2 1.9 2.7 2.6 2.6 2.7 1.5
Fluoride mg/L 1.5 0.2 0.1 0.2 0.2 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Hardness mg/L 500 225 235 244 239 262 251 252 257 236 268 297 258 274 284 322
lon Balance % N/A 0.993 3.9 6.33 2.18 0.447 0.0775
Iron mg/L 0.3 0.221 0.051 0.122 0.023 0.322 0.034 0.239 0.044 < 0.005 0.011 0.032 0.072 0.021 0.193 0.551
Magnesium mg/L N/A 10.1 10.7 10.7 10.8 11.4 10.5 11.3 11.2 10.6 11.2 12 10.6 10.8 11.3 11.4
Manganese mg/L 0.05 0.018 0.065 0.017 0.014 0.019 0.012 0.021 0.008 < 0.001 0.004 0.023 0.006 0.03 0.021 0.02
Nitrate mg/L 10 0.1 0.1 0.1 <0.1 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.08 <0.05 <0.05 <0.05
Nitrite mg/L 1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05
Tot Kjel N mg/L N/A 0.3 0.7 0.4 0.6 0.9 0.5 0.2 0.2 0.7 0.3 0.3 0.5 0.2 0.4 0.4
pH-Lab pH unit 6.5-8.5 8.05 7.94 8.05 7.9 8 8.03 8.04 7.99 7.96 8.04 7.88 7.9 7.94 7.96 7.75
Phenols mg/L N/A < 0.001 < 0.001 < 0.001 < 0.001 0.003 0.008 0.005 < 0.001 0.006 <0.002 <0.002 <0.002 < 0.002 < 0.002 < 0.001
Phosphorus mg/L N/A <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 3.89 1.07 1.28 <0.1 <0.1 <0.1 <0.1
Potassium mg/L N/A 1.7 1.4 1.8 1.6 1.7 1.3 1.7 1.8 1.9 1.5 1.8 1.6 1.5 1.4 1.5
Sodium mg/L 200 3.6 4.2 4.4 4.3 5.7 4.8 44 6.5 5.1 5.2 8.1 4.4 7.7 6.1 8.7
Sulphate mg/L 500 27 26 28 28 31 24 24 31 33 30 33 28 32 32 32
TDS mg/L 500 245 242 250 247 269 259 254 276 247 265 306 256 294 307 355
TSS mg/L N/A
Turbidity NTU N/A
Colour TCU 5
Aluminum mg/L 0.1 0.02 0.02 0.02 0.02 0.07 0.02 0.04 0.05 0.05 0.05 0.06 0.06 0.05 0.06 0.04
Antimony mg/L 0.006 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0003 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 < 0.0001
Arsenic mg/L 0.025 0.0003 0.0003 0.0004 0.0003 0.0009 0.0003 0.0003 0.0002 0.0003 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002
Barium mg/L 1 0.072 0.083 0.084 0.084 0.102 0.075 0.092 0.078 0.075 0.078 0.087 0.07 0.082 0.076 0.1
Beryllium mg/L N/A <0.002 <0.002 <0.002 < 0.002 <0.002 <0.002 < 0.002 <0.002 < 0.002 <0.002 < 0.002 <0.002 < 0.002 <0.002 < 0.002
Boron mg/L 5 0.016 < 0.005 0.01 0.015 0.014 0.01 0.017 0.013 0.009 0.011 0.014 0.014 0.014 0.01 0.011
Cadmium mg/L 0.005 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.000014 | <0.000014 | <0.000015 | <0.000015 | <0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015
Chromium mg/L 0.05 < 0.0002 0.0019 0.0021 < 0.0002 0.0011 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Cobalt mg/L N/A < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.0002 < 0.005 0.007 < 0.005 0.0001 < 0.005 < 0.005 < 0.005
Copper mg/L 1 0.0003 < 0.0001 < 0.0001 0.0002 0.0002 < 0.0001 0.0001 0.0005 0.0007 0.0005 0.0002 0.0007 0.0019 0.0007 0.0002
Lead mg/L 0.01 <0.00002 | <0.00002 | <0.00002 | <0.00002 | 0.00003 | <0.00002 | <0.00002 | <0.00002 | 0.00064 | <0.00002 | 0.00002 0.00016 0.00005 0.00003 < 0.00002
Mercury mg/L 0.001 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002
Molybdenum mg/L N/A 0.0007 0.0004 0.0015 0.0009 0.0013 0.0009 0.001 0.0013 0.0012 0.001 0.0013 0.001 0.001 0.0006 0.0006
Nickel mg/L N/A <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Selenium mg/L 0.01 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Silver mg/L N/A <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Strontium mg/L N/A 0.246 0.255 0.283 0.263 0.275 0.243 0.233 0.26 0.248 0.259 0.284 0.257 0.26 0.264 0.288
Thallium mg/L N/A < 0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005
Vanadium mg/L N/A 0.0001 0.0012 0.0009 0.001 0.0005 0.0014 0.0004 0.0001 0.0005 < 0.0001 < 0.0001 0.0002 0.0001 < 0.0001 < 0.0001
Zinc mg/L 5 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
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Ground Water Chemistry Summary -

General Water Quality

23-07 23-07 23-07 23-07 11-90 11-90 11-90 11-90 11-90 11-90 11-90 11-90 11-90 11-90 11-90
Parameters Units | obwQs | 3-May-22 | 25-Oct-22 | 2-May-23 | 18-Oct-23 | 8-May-14 | 29-Jul-14 | 20-Oct-14 | 20-May-15 | 13-Jul-15 | 13-Oct-15 | 17-May-16 | 13-Jul-16 | 12-Oct-16 | 25-May-17 | 20-Jul-17
Alkalinity me/L 500 268 280 256 269 314 303 309 309 310 320 316 316 291 320 316
Unionized Ammonia mg/L N/A <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Ammonia me/L N/A 0.68 0.05 113 0.76 0.17 0.26 0.22 02 0.28 0.19 0.2 0.24 0.29 0.38 0.36
BOD me/L N/A <3 <3 6 5 4 2 <3 <3 <3 <3
Calcium me/L N/A 112 107 97.1 99.8 127 128 129 131 148 152 136 129 118 143 146
cop me/L N/A 16 17 <5 21 <5 <5 <5 6 <5 5 9 6 <5 9 <5
Chloride me/L 250 27.2 37.8 23.6 19.9 112 98.9 98.7 104 119 123 117 135 101 108 113
Conductivity umhos/cm | N/A 661 659 612 607 952 902 919 936 1010 1030 1000 1070 959 1080 1070
Cyanide mg/L 0.2 <0005 | <0005 | <0005 | <0005 | <0005 | <0.005 | <0005 | <0.005 | <0005 | <0005 | <0.005
DOC me/L 5 23 1.7 23 37 3 3 36 1.1 1.1 1.1 2 18 1.9 2.9 3.1
Fluoride me/L 15 <0.1 <01 <01 <01 02 0.2 02 02 02 0.2 02 0.2 03 02 02
Hardness me/L 500 329 318 287 296 432 432 442 444 498 527 473 447 414 483 493
lon Balance % N/A 3.06 4.24 2.96 1.84 1.07 0.45 0.0298
Iron mg/L 03 0.198 0.206 0.012 0.029 0.933 0.832 0.355 0.615 0.932 1.39 113 0.768 0.548 0.634
Magnesium me/L N/A 11.9 12.2 10.8 11.2 27.9 274 29.2 28.6 31.2 36 32.2 30.5 29 30.7 31.6
Manganese me/L 0.05 0.02 0.024 0.011 0.024 0.061 0.051 0.06 0.069 0.073 0.119 0.132 0.104 0.094 0.041 0.041
Nitrate me/L 10 <0.05 <0.05 <0.05 0.16 <0.1 <01 <0.1 <01 <0.1 <01 <0.1 <01 <0.1 <0.05 <0.05
Nitrite me/L 1 <0.05 <0.05 <0.05 0.05 <0.1 <01 <01 <01 <0.1 <01 <01 <01 <0.1 <0.05 <0.05
Tot Kjel N me/L N/A 0.8 0.4 1.1 1 05 0.2 03 0.3 13 05 04 05 04 05 06
pH-Lab pHunit | 6.5-8.5 7.73 7.76 7.9 7.51 7.63 7.67 7.77 7.76 7.57 7.56 8.06 7.48 8.12 7.69 7.64
Phenols me/L N/A <0001 | <0001 | <0.001 <0.001 <0001 | <0001 | <0001 | <0001 | <0001 | <0001 | <0.001 0.051 <0001 | <0001 | <0.001
Phosphorus me/L N/A <0.1 <01 <0.1 <01 <0.1 <01 <0.1 <01 <01 <01 <0.1 <01 <01 <01 <01
Potassium me/L N/A 1.4 15 1.6 1.7 2.9 3 31 3 35 33 36 3.8 34 43 46
Sodium mg/L 200 11.2 11.3 8.3 9 15.8 14.7 14.3 16.9 19 19.3 26.9 45 39.2 234 23.6
Sulphate me/L 500 31 40 35 30 31 29 30 31 31 31 27 30 54 27 26
DS mg/L 500 357 378 330 315 506 484 491 500 539 558 535 565 521 530 535
1SS me/L N/A 3 4 8 150 6 88 46 4 7 12 5
Turbidity NTU N/A 114 14.1 56 326 6.5 211 222 14.3 14 19.7 59
Colour TCU 5 2 10 7 10 7 2 <2 10 <2 2 2
Aluminum me/L 0.1 0.06 0.07 0.03 0.03 0.03 0.02 0.03 0.03 0.04 0.03 0.03 0.03 0.03 0.04 0.05
Antimony me/L 0006 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | 00002 | <0.0001 | <0.0001
Arsenic mg/L 0.025 0.0001 0.0002 0.0001 0.0001 0.0006 0.0005 0.0005 0.0004 0.0005 0.0006 0.0007 0.0003 0.0005 0.0006 0.0005
Barium me/L 1 0.091 0.091 0.082 0.086 0.228 0.221 0.211 0.224 0.263 03 0.296 0.287 0.365 0.302 0.349
Beryllium me/L N/A <0002 | <0002 | <0002 | <0.0001 | <0002 | <0002 | <0002 | <0002 | <0002 | <0002 | <0002 | <0002 | <0002 | <0002 | <0.002
Boron me/L 5 0.008 <0.005 0.01 0.011 0.066 0.053 0.073 0.057 0.074 0.093 0.081 0.053 0.075 0.085 0.094
Cadmium me/L 0.005 | <0.000015 | <0.000010 | < 0.000010 | <0.000015 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.000014 | <0.000014
Chromium me/L 0.05 <0001 | <0001 | <0.001 <0001 | <0.0002 | 00055 | <0.0002 | 00043 | <0.0002 | 0.0048 0002 | <00002 | 00008 | <0.001 | <0.001
Cobalt mg/L N/A <0005 | <0.005 0.005 00003 | <0005 | <0005 | <0005 | <0005 | <0005 | <0005 | <0005 | <0005 | <0005 | <0005 | <0.005
Copper me/L 1 0.0002 0.0005 0.0005 0.0004 0.0002 0.0002 0.0005 | <0.0001 | <0.0001 | 0.0001 0.0003 0.0001 0.0002 0.0011 0.001
Lead me/L 001 | <0.00002 | 0.00007 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | 0.00004 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | 0.00003 | 0.00008
Mercury me/L 0001 | <0.00002 | <0.00002 | <0.00002 | 0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | 0.00003 | <0.00002 | <0.00002 | <0.00002 | <0.00002
Molybdenum mg/L N/A 0.0006 0.0006 0.0007 00009 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | 0.0005 0.0003 0.0002 0.0002 0.0001
Nickel me/L N/A <0.01 <0.01 <0.01 0.0008 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Selenium mg/L 0.01 <0001 | <0001 | <0.001 <0.001 <0001 | <0001 | <0001 | <0001 | <0.001 0.002 <0.001 | <0.001 0.001 <0001 | <0.001
Silver mg/L N/A <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002
Strontium me/L N/A 0.28 0.288 0.26 0.264 1.07 1.03 1.07 1.29 1.28 13 1.19 1.52 1.24 1.34
Thallium me/L N/A <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005
Vanadium mg/L N/A <00001 | <0.0001 | <0.0001 | <0.0001 | 0.0038 00055 | <0.0001 | 0.0024 0.0042 0.0016 0.0008 0.0005 0.0004 0.001 0.0017
Zinc mg/L 5 <0005 | <0005 | <0005 | <0005 | <0005 | <0005 | <0005 | <0005 | <0005 | <0005 | <0005 | <0005 | <0005 | <0005 | <0.005
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Ground Water Chemistry Summary -

General Water Quality

11-90 11-90 11-90 11-90 11-90 11-90 11-90 11-90 11-90 11-90 11-90 11-90 11-90 11-90 11-90
Parameters Units ODWQS | 18-Oct-17 | 8-May-18 | 24-Jul-18 | 11-Oct-18 | 9-May-19 | 16-Jul-19 9-Oct-19 5-May-20 | 13-Jul-20 | 13-Oct-20 | 4-May-21 5-Jul-21 13-Oct-21 | 3-May-22 | 26-Jul-22
Alkalinity mg/L 500 304 310 281 284 300 281 280 318 299 295 328 328 286 310 321
Unionized Ammonia mg/L N/A <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Ammonia mg/L N/A 0.27 0.3 0.24 0.26 0.34 0.31 0.31 0.48 0.3 0.43 0.41 0.23 0.41 0.48 0.41
BOD mg/L N/A <3 <3 <2 3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
Calcium mg/L N/A 138 151 138 145 159 159 159 160 152 135 155 163 158 170 162
cob mg/L N/A 5 23 9 9 12 9 <5 26 23 9 9 7 10 23 9
Chloride mg/L 250 92.8 142 146 141 168 161 167 161 143 124 234 236 227 178 183
Conductivity umhos/cm N/A 1010 1020 1030 1060 1140 1080 1060 1170 1050 988 1420 1350 1230 1220 1170
Cyanide mg/L 0.2 <0.005 <0.005 <0.005 <0.005 < 0.005 <0.005 < 0.005 <0.005 < 0.005 <0.005 < 0.005 <0.005 < 0.005 <0.005
DOC mg/L 5 2.3 4.3 2.4 3.1 4.1 2.6 3.2 3.1 2.4 23 29 2 1.4 23 1.8
Fluoride mg/L 1.5 <01 <0.1 <01 <0.1 <01 <0.1 <01 <0.1 <01 <0.1 <01 <0.1 <01 <01 0.2
Hardness mg/L 500 472 514 471 491 536 527 532 541 515 476 540 547 540 580 550
lon Balance % N/A 1.88 4.52 3.65 1.04 3.42 0.0816 3.96 2.29
Iron mg/L 0.3 0.569 0.314 0.332 0.452 0.299 0.7 0.62 0.686 1.55 1.12 4.39 5.27 2.29 0.805 2
Magnesium mg/L N/A 30.8 33.1 30.7 31.2 33.6 31.4 32.8 34.3 32.8 33.5 371 33.9 35.2 37.9 35.3
Manganese mg/L 0.05 0.032 0.03 0.03 0.0291 0.03 0.03 0.028 0.034 0.038 0.027 0.097 0.065 0.051 0.038 0.064
Nitrate mg/L 10 <0.05 <0.05 <0.05 <0.05 0.19 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.07 <0.05 0.07 <0.05
Nitrite mg/L 1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.12 <0.05 0.17 <0.05 <0.05
Tot Kjel N mg/L N/A 0.4 0.5 0.5 0.4 0.8 0.4 0.5 0.9 0.6 0.7 0.8 0.5 0.7 0.6 0.7
pH-Lab pH unit 6.5-8.5 8.04 7.7 7.78 7.88 7.76 7.61 7.81 7.76 7.71 7.81 8.07 7.6 7.51 7.28 7.63
Phenols mg/L N/A 0.001 <0.001 0.006 0.012 <0.002 <0.002 <0.002 0.004 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001 <0.001
Phosphorus mg/L N/A <01 <0.1 <01 <0.1 0.04 <0.01 0.02 <0.1 <01 <0.1 <01 <0.1 <01 <01 <01
Potassium mg/L N/A 4.5 4.8 4.3 4.2 5 4 4.4 5.6 4.8 4.7 4.2 3.7 4.1 41 4
Sodium mg/L 200 20.1 25.3 21.5 20.7 30.8 20.6 222 26.3 254 24 44.9 42.8 40 26.3 34
Sulphate mg/L 500 21 31 30 30 39 28 28 40 29 27 33 43 32 33 27
TDS mg/L 500 491 574 539 544 616 574 582 619 568 527 696 725 671 637 640
TSS mg/L N/A <3 4 <3 22 <3 7 16 <3 12 65 36 5 7 8
Turbidity NTU N/A 3.3 4.6 54 7.3 10 3.3 40.2 20.6 15.2 207 189 21.5 9.2 31.6
Colour TCU 5 3 <2 <2 <2 <2 <2 <2 3 3 4 <2 <2 <2 <2
Aluminum mg/L 0.1 0.06 0.07 0.07 0.07 0.08 0.07 0.09 0.08 0.08 0.05 0.09 0.05 0.07 0.05 0.08
Antimony mg/L 0.006 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Arsenic mg/L 0.025 0.0006 < 0.0001 < 0.0001 <0.0001 0.0001 < 0.0001 < 0.0001 0.0001 0.0001 < 0.0001 < 0.0001 <0.0001 < 0.0001 < 0.0001 0.0001
Barium mg/L 1 0.284 0.302 0.269 0.277 0.358 0.281 0.282 0.318 0.272 0.232 0.272 0.255 0.253 0.284 0.263
Beryllium mg/L N/A <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Boron mg/L 5 0.087 0.099 0.085 0.086 0.104 0.091 0.098 0.115 0.106 0.113 0.093 0.098 0.095 0.107 0.092
Cadmium mg/L 0.005 <0.000014 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015
Chromium mg/L 0.05 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Cobalt mg/L N/A <0.005 < 0.0001 0.009 < 0.0001 0.005 0.0002 <0.005 < 0.0001 <0.005 0.005 <0.005 < 0.005 <0.005 < 0.005 <0.005
Copper mg/L 1 0.0005 0.0008 0.0001 0.0004 0.0005 0.0004 < 0.0001 < 0.0001 0.0012 0.0046 0.0007 0.0001 0.0002 0.0002 0.0005
Lead mg/L 0.01 < 0.00002 0.00007 < 0.00002 0.00003 0.00004 0.00004 < 0.00004 0.00006 0.0001 0.00003 0.00004 0.00008 < 0.00004 0.00002 < 0.00004
Mercury mg/L 0.001 <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 [ <0.00002 | <0.00002 | <0.00002 | <0.00002
Molybdenum mg/L N/A < 0.0001 0.0001 < 0.0001 < 0.0001 0.0005 < 0.0001 < 0.0001 0.0003 0.0002 < 0.0001 0.0002 < 0.0001 < 0.0001 0.0001 0.0003
Nickel mg/L N/A <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Selenium mg/L 0.01 <0.001 <0.001 0.004 0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 0.001 0.002 0.002 0.002
Silver mg/L N/A < 0.00002 <0.0001 < 0.0001 <0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Strontium mg/L N/A 1.12 1.26 1.1 1.18 1.4 1.17 1.18 1.31 1.16 1.17 1.25 1.19 1.19 1.22 1.2
Thallium mg/L N/A <0.00005 | <0.00005 | <0.00005 [ <0.00005 | <0.00005 | <0.00005 [ <0.00005 | <0.00005 [ <0.00005 | <0.00005 | <0.00005 [ <0.00005 | <0.00005 | <0.00005 [ <0.00005
Vanadium mg/L N/A 0.0018 < 0.0001 < 0.0001 < 0.0001 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 < 0.0001
Zinc mg/L 5 0.013 < 0.005 < 0.005 < 0.005 < 0.005 0.005 < 0.005 < 0.005 0.006 < 0.005 <0.005 < 0.005 < 0.005 < 0.005 0.005
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Ground Water Chemistry Summary -

General Water Quality

11-90 11-90 11-90 11-90 12-91-1 12-91-1 12-91-1 12-91-1 12-91-1 12-91-1 12-91-1 12-91-1 12-91-1 12-91-1 12-91-1
Parameters Units ODWQS | 25-Oct-22 | 2-May-23 | 12-Jul-23 | 18-Oct-23 | 6-May-14 | 21-Oct-14 | 26-May-15 | 13-Oct-15 | 17-May-16 | 17-Oct-16 | 23-May-17 | 17-Oct-17 | 8-May-18 | 11-Oct-18 | 8-May-19
Alkalinity mg/L 500 362 378 352 388 462 457 388 351 336 430 349 313 256 299 240
Unionized Ammonia mg/L N/A <0.01 <0.01 <0.01 <0.01
Ammonia mg/L N/A 0.36 2.71 0.57 1.1 0.06 0.05 0.02 0.08 0.05 0.14 0.03 0.09 0.06 0.07 0.09
BOD mg/L N/A <3 <3 <3
Calcium mg/L N/A 188 142 113 102 174 137 119 116 100 147 132 102 88.4 90.3 87.7
CoD mg/L N/A 11 16 15 23 246 160 12 40 40 <5 18 42 8 106 33
Chloride mg/L 250 193 175 122 124 14 17.3 19.5 243 22.8 17.3 17.7 35.3 39.9 37.8 32.6
Conductivity umhos/cm N/A 1350 1270 1040 1060 1030 980 867 798 785 928 783 734 710 730 668
Cyanide mg/L 0.2 < 0.005 < 0.005 < 0.005
DoC mg/L 5 0.4 2.1 <0.2 4.5 6.2 6.3 2.8 1.8 2.6 4.3 2.9 2.8 25 34 2.7
Fluoride mg/L 1.5 <0.1 <0.1 <1 <0.1 0.1 0.2 0.1 0.1 0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Hardness mg/L 500 642 517 409 393 593 485 436 423 358 509 451 388 354 357 347
lon Balance % N/A 6.57 5.23 6.35 8.63 5.69 3.79
Iron mg/L 0.3 10 8.4 6.99 1.69 < 0.005 < 0.005 < 0.005 0.022 < 0.005 0.132 < 0.005 0.026 < 0.005 0.018 < 0.005
Magnesium mg/L N/A 41.9 39.2 30.9 33.6 38.6 345 33.5 327 25.9 34.1 29.6 323 324 32 31.2
Manganese mg/L 0.05 0.112 0.131 0.101 0.046 0.018 0.018 < 0.001 0.006 < 0.001 0.032 0.002 0.013 0.001 0.019 0.015
Nitrate mg/L 10 <0.05 <0.05 <05 <0.05 0.2 <0.1 <0.1 0.1 <0.1 0.1 <0.05 <0.05 0.09 0.09 <0.05
Nitrite mg/L 1 <0.05 <0.05 <05 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
Tot Kjel N mg/L N/A 0.6 4.2 0.9 2.2 1.5 0.3 0.4 1.7 0.5 0.6 <1 0.7 0.7 1.9 0.5
pH-Lab pH unit 6.5-8.5 7.5 7.49 7.59 7.74 7.67 7.54 7.72 7.56 7.81 7.67 7.76 7.75 7.86 7.95 7.95
Phenols mg/L N/A < 0.001 < 0.001 < 0.001 <0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.088 < 0.001 0.004 < 0.001 0.08 < 0.002
Phosphorus mg/L N/A <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 1.23
Potassium mg/L N/A 4.2 34 3.3 3.3 2.3 24 2.2 2.3 1.7 25 1.8 2.7 2.6 24 2.2
Sodium mg/L 200 46.5 88.4 88.5 454 12.5 10.8 12.4 11.5 10.6 13 10.9 13.3 13.6 13.7 11.6
Sulphate mg/L 500 44 36 27 33 71 68 62 55 56 61 45 56 59 61 49
TDS mg/L 500 746 720 604 570 590 544 481 452 419 534 446 430 390 417 358
TSS mg/L N/A 30 70 8 4
Turbidity NTU N/A 116 85.5 50.6 11.9
Colour TCU 5 <2 <2 <2 <2
Aluminum mg/L 0.1 0.11 0.04 0.07 0.06 0.05 0.03 0.04 0.03 0.03 0.06 0.04 0.06 0.05 0.04 0.05
Antimony mg/L 0.006 < 0.0001 < 0.0001 < 0.0001 <0.0001 0.0002 < 0.0001 < 0.0001 0.0002 < 0.0001 0.0002 0.0001 0.0002 < 0.0001 0.0002 < 0.0001
Arsenic mg/L 0.025 0.0002 < 0.0001 < 0.0001 <0.0001 0.0002 0.0002 0.0002 0.0002 < 0.0001 0.0003 0.0003 0.0003 0.0004 0.0004 0.0003
Barium mg/L 1 0.327 0.323 0.295 0.282 0.195 0.155 0.152 0.144 0.118 0.168 0.134 0.14 0.128 0.128 0.109
Beryllium mg/L N/A < 0.002 <0.002 <0.002 <0.0001 <0.002 <0.002 <0.002 <0.002 < 0.002 <0.002 <0.002 <0.002 < 0.002 <0.002 < 0.002
Boron mg/L 5 0.031 0.09 0.092 0.094 0.041 0.048 0.031 0.052 0.008 0.054 0.038 0.059 0.054 0.049 0.048
Cadmium mg/L 0.005 < 0.000012 | < 0.000012 | < 0.000010 | <0.000015 | <0.00002 | 0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | < 0.000014 | <0.000014 | < 0.000015 | < 0.000015 | < 0.000015
Chromium mg/L 0.05 < 0.001 < 0.001 < 0.001 <0.001 0.0008 <0.0002 0.0031 <0.0002 < 0.0002 0.0034 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Cobalt mg/L N/A < 0.005 < 0.005 < 0.005 0.0002 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0001 0.012 0.01
Copper mg/L 1 0.0002 0.0002 0.0002 0.0007 0.0026 0.0012 0.0002 0.0006 0.0003 0.0014 0.0013 0.0005 0.0016 0.0011 0.0009
Lead mg/L 0.01 < 0.00004 | <0.00004 | <0.00002 | <0.00002 0.00004 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | 0.00002 | <0.00002 [ 0.00005 0.00004 0.00004
Mercury mg/L 0.001 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | 0.00003 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002
Molybdenum mg/L N/A < 0.0001 < 0.0001 < 0.0001 <0.0001 0.0003 0.0002 0.0002 0.0003 0.0003 0.0003 0.0004 0.0004 0.0006 0.0005 0.0005
Nickel mg/L N/A <0.01 <0.01 <0.01 0.0009 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Selenium mg/L 0.01 0.001 < 0.001 0.001 <0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Silver mg/L N/A < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.0001 < 0.0001 < 0.0001
Strontium mg/L N/A 1.36 1.29 1.15 1.13 0.777 0.822 0.735 0.642 0.855 0.708 0.653 0.753 0.729 0.727
Thallium mg/L N/A < 0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005
Vanadium mg/L N/A < 0.0001 < 0.0001 < 0.0001 <0.0001 0.0026 0.0002 0.0019 0.0007 0.001 0.0013 0.0027 0.0005 < 0.0001 0.0001 < 0.0001
Zinc mg/L 5 < 0.005 < 0.005 < 0.005 <0.005 0.011 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
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Ground Water Chemistry Summary -

General Water Quality

12-91-1 12-91-1 12-91-1 12-91-1 12-91-1 12-91-1 12-91-1 12-91-1 12-91-1 12-91-1 12-91-Il 12-91-1l 12-91-1l 12-91-1l 12-91-Il
Parameters Units OoDWQS 8-Oct-19 5-May-20 | 13-Oct-20 | 4-May-21 | 13-Oct-21 | 3-May-22 | 3-May-22 | 25-Oct-22 | 2-May-23 | 18-Oct-23 | 6-May-14 | 21-Oct-14 | 26-May-15 [ 13-Oct-15 | 17-May-16
Alkalinity mg/L 500 228 248 239 297 314 238 301 293 294 297 351 480 411 427 402
Unionized Ammonia mg/L N/A
Ammonia mg/L N/A 0.1 0.01 0.06 0.08 0.18 0.62 0.1 <0.01 0.65 0.5 0.01 0.05 0.13 0.29 0.09
BOD mg/L N/A
Calcium mg/L N/A 80.4 80.1 77.8 87.4 111 81.7 119 90.9 93.7 85.9 167 182 163 179 141
CoD mg/L N/A 37 <5 9 21 30 10 32 28 <5 15 46 <5 27 35 32
Chloride mg/L 250 39.4 33.8 34.2 271 28.8 33.8 2.3 44.8 33.2 314 1.9 2.3 3.1 52 3.6
Conductivity umhos/cm N/A 655 675 660 697 737 673 644 738 731 717 832 941 830 935 821
Cyanide mg/L 0.2
DoC mg/L 5 2.9 3.3 2.9 4.1 3.2 2.7 8.5 2.3 2.9 3.7 15.6 211 9.8 13.6 11.5
Fluoride mg/L 1.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 0.2 0.2 0.2 0.1
Hardness mg/L 500 333 332 323 356 413 332 324 367 366 343 469 513 459 512 397
lon Balance % N/A 2.14 1.29 0.854 4.25 2.58 1.19 3.63 0.536 2.73 6.36 0.246
Iron mg/L 0.3 < 0.005 < 0.005 < 0.005 0.011 0.929 < 0.005 0.106 0.28 0.016 0.047 < 0.005 0.087 0.217 0.808 0.216
Magnesium mg/L N/A 32.2 32.1 31.2 334 33 31 6.47 34.1 32.1 31.2 12.4 14.2 12.5 15.4 10.6
Manganese mg/L 0.05 0.004 0.002 0.001 0.012 0.299 0.001 0.251 0.04 0.01 0.012 0.002 0.546 0.508 0.516 0.276
Nitrate mg/L 10 <0.05 0.14 0.1 <0.05 0.14 0.08 <0.05 0.12 0.06 0.14 6.8 0.1 0.2 0.1 0.2
Nitrite mg/L 1 <0.05 <0.05 <0.05 <0.05 0.08 <0.05 <0.05 <0.05 <0.05 <0.05 0.3 <0.1 <0.1 <0.1 <0.1
Tot Kjel N mg/L N/A 1.1 0.2 0.3 0.5 0.8 1 1 0.4 1 0.8 1.9 1.2 0.8 1.6 1
pH-Lab pH unit 6.5-8.5 7.9 7.82 7.92 8.1 7.84 7.77 7.5 7.72 7.79 7.31 7.81 7.43 7.5 7.3 7.62
Phenols mg/L N/A <0.002 <0.002 <0.002 <0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 <0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Phosphorus mg/L N/A 3.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Potassium mg/L N/A 2.3 2.2 2.1 2.3 2.6 2.2 0.5 25 25 24 0.7 1 0.7 1.1 0.6
Sodium mg/L 200 12.4 11.8 11.6 11.4 12.8 10.9 3.5 11.2 10.9 10.8 8.2 6.6 6.1 8.7 5.7
Sulphate mg/L 500 57 47 52 53 54 52 20 66 54 47 48 41 43 92 46
TDS mg/L 500 361 356 352 393 432 354 333 426 403 372 480 537 477 560 451
TSS mg/L N/A
Turbidity NTU N/A
Colour TCU 5
Aluminum mg/L 0.1 0.05 0.06 0.05 0.05 0.07 0.05 0.09 0.07 0.02 0.02 0.04 0.04 0.04 0.04 0.04
Antimony mg/L 0.006 0.0001 0.0001 0.0001 0.0001 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 0.0002 0.0004 < 0.0001 < 0.0001 < 0.0001
Arsenic mg/L 0.025 0.0005 0.0005 0.0007 0.0003 0.0012 0.0004 0.0009 0.0005 0.0003 0.0004 0.0004 0.0027 0.002 0.0006 0.0008
Barium mg/L 1 0.121 0.116 0.118 0.126 0.159 0.125 0.047 0.151 0.137 0.13 0.061 0.082 0.054 0.069 0.05
Beryllium mg/L N/A < 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 < 0.002 <0.002 < 0.002 <0.0001 < 0.002 <0.002 <0.002 <0.002 <0.002
Boron mg/L 5 0.052 0.05 0.053 0.051 0.055 0.048 0.008 0.039 0.05 0.054 0.024 0.037 0.008 0.043 < 0.005
Cadmium mg/L 0.005 < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000010 | < 0.000010 | <0.000015 | 0.00004 | < 0.00002 | < 0.00002 | <0.00002 | 0.00003
Chromium mg/L 0.05 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 <0.001 0.0017 0.0005 0.004 < 0.0002 < 0.0002
Cobalt mg/L N/A < 0.005 < 0.0001 < 0.005 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.0001 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Copper mg/L 1 0.0006 0.0005 0.0025 0.0015 0.0006 0.0008 0.0016 0.0005 0.0005 0.0007 0.0063 0.0032 < 0.0001 0.0005 0.0009
Lead mg/L 0.01 < 0.00002 | 0.00004 0.00005 0.00006 0.00032 0.00002 0.00013 | <0.00002 | <0.00002 | <0.00002 0.00003 0.00008 | <0.00002 | <0.00002 | 0.00006
Mercury mg/L 0.001 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | 0.00003 | <0.00002 | 0.00003
Molybdenum mg/L N/A 0.0005 0.0004 0.0005 0.0004 0.0004 0.0005 0.0003 0.0005 0.0004 0.0005 0.0004 0.0003 0.0002 0.0001 0.0008
Nickel mg/L N/A <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0004 <0.01 <0.01 <0.01 <0.01 <0.01
Selenium mg/L 0.01 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 <0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Silver mg/L N/A < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 < 0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002
Strontium mg/L N/A 0.768 0.778 0.757 0.81 0.843 0.767 0.281 0.852 0.8 0.787 0.502 0.438 0.525 0.396
Thallium mg/L N/A < 0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005
Vanadium mg/L N/A < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0001 0.0001 0.0002 0.0001 < 0.0001 <0.0001 0.0029 0.001 0.0025 0.0012 0.0017
Zinc mg/L 5 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0.005 < 0.005 0.007 < 0.005 < 0.005 < 0.005
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Ground Water Chemistry Summary -

General Water Quality

12-91-1l 12-91-1l 12-91-ll 12-91-1l 12-91-Il 12-91-1l 12-91-ll 12-91-1l 12-91-1l 12-91-1l 12-91-Il 12-91-1 12-91-1l 12-91-11 13-19-1l
Parameters Units ODWQS | 17-Oct-16 | 23-May-17 | 17-Oct-17 | 8-May-18 | 11-Oct-18 | 8-May-19 8-Oct-19 5-May-20 | 13-Oct-20 | 4-May-21 | 13-Oct-21 | 25-Oct-22 | 2-May-23 | 18-Oct-23 | 7-Oct-19
Alkalinity mg/L 500 381 389 412 315 476 380 326 308 458 381 388 404 371 399 430
Unionized Ammonia mg/L N/A
Ammonia mg/L N/A 0.12 0.09 0.12 0.05 0.16 0.12 0.23 0.05 0.19 0.06 0.2 0.15 0.31 0.44 0.07
BOD mg/L N/A -
Calcium mg/L N/A 184 158 190 122 209 166 160 113 199 144 153 153 130 142 277
CoD mg/L N/A 44 36 51 20 43 37 33 23 31 30 38 18 26 29 18
Chloride mg/L 250 3.8 3.1 3.8 4 6.3 1.2 32.2 1.4 2.3 2 11.9 14.5 0.5 13 790
Conductivity umhos/cm N/A 899 726 827 582 1010 798 803 631 959 725 801 840 735 882 3010
Cyanide mg/L 0.2
DoC mg/L 5 17.2 11.2 11.8 9 14.4 12.3 9.7 9.6 11.5 11.6 8.9 9.4 9.3 10.9 2.3
Fluoride mg/L 1.5 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <01 <0.1 <1
Hardness mg/L 500 512 438 529 342 582 462 457 311 550 395 434 436 353 408 839
lon Balance % N/A 1.22 1.56 5.44 0.294 1.59 1.88 3.2 5.55
Iron mg/L 0.3 0.027 0.15 1.25 0.02 1.27 0.839 2.69 0.162 2.22 0.416 1.14 0.434 1.09 1.14 25
Magnesium mg/L N/A 12.8 10.4 13.2 8.99 14.5 11.5 13.9 6.87 12.7 8.43 12.5 13.1 6.93 13 35.7
Manganese mg/L 0.05 0.067 0.194 0.762 0.259 0.605 0.958 0.675 0.062 0.654 0.485 0.483 0.136 0.364 0.33 0.108
Nitrate mg/L 10 1.6 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.28 <0.05 <0.05 <0.05 0.15 <0.05 <0.05 <05
Nitrite mg/L 1 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <05
Tot Kjel N mg/L N/A 1.5 1 1.7 0.9 1.1 0.9 1 0.9 1.1 0.6 1.3 1.1 0.8 1.3 0.5
pH-Lab pH unit 6.5-8.5 7.75 7.68 7.45 7.7 7.61 7.62 7.55 7.58 7.36 7.71 7.54 7.47 7.46 7.19 7.45
Phenols mg/L N/A < 0.001 0.002 0.005 < 0.001 0.019 <0.002 < 0.002 <0.002 <0.002 <0.002 < 0.001 < 0.001 < 0.001 <0.001 <0.002
Phosphorus mg/L N/A <0.1 <0.1 <0.1 0.13 <0.1 0.07 0.11 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.26
Potassium mg/L N/A 0.8 0.6 0.9 0.7 1 0.7 1 0.6 1 0.6 1 1 0.6 1 2.9
Sodium mg/L 200 7.3 4.3 5.4 3.8 6.6 3.7 9.4 2.7 53 2.7 13 7 2.9 9.9 345
Sulphate mg/L 500 106 18 53 21 76 31 51 16 47 21 46 45 15 65 <10
TDS mg/L 500 550 428 516 350 601 444 467 326 545 408 473 477 380 467 1719
TSS mg/L N/A
Turbidity NTU N/A
Colour TCU 5
Aluminum mg/L 0.1 0.05 0.05 0.09 0.07 0.08 0.09 0.08 0.07 0.1 0.08 0.06 0.09 0.04 0.06 0.12
Antimony mg/L 0.006 0.0004 0.0001 0.0001 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0001 < 0.0001 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0001 < 0.0001
Arsenic mg/L 0.025 0.001 0.0007 0.001 0.0005 0.0005 0.0009 0.0006 0.0006 0.0004 0.0006 0.0008 0.0003 0.0005 0.0007 0.0007
Barium mg/L 1 0.086 0.052 0.079 0.047 0.081 0.054 0.06 0.038 0.076 0.054 0.074 0.065 0.048 0.056 0.584
Beryllium mg/L N/A <0.002 <0.002 < 0.002 <0.002 <0.002 <0.002 < 0.002 <0.002 < 0.002 <0.002 <0.002 <0.002 < 0.002 <0.0001 <0.002
Boron mg/L 5 0.028 0.021 0.035 0.013 0.029 0.018 0.041 0.011 0.038 0.018 0.04 0.019 0.012 0.035 0.024
Cadmium mg/L 0.005 < 0.00002 | <0.000014 | <0.000014 | 0.00002 | <0.000015 | < 0.000015 | <0.000015 | <0.000015 | <0.000015 | <0.000015 | < 0.000015 | < 0.000010 | < 0.000010 | <0.000015 | < 0.000029
Chromium mg/L 0.05 0.0034 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.001 < 0.001 <0.001 < 0.001 < 0.001 < 0.001 < 0.001 <0.001 0.001
Cobalt mg/L N/A < 0.005 < 0.005 < 0.005 0.0016 < 0.005 < 0.005 < 0.005 0.0022 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.0003 < 0.005
Copper mg/L 1 0.0023 0.0009 0.0004 0.0028 0.0004 0.0011 < 0.0001 0.0028 0.0007 0.0016 0.0005 0.0012 0.0007 0.0007 0.0018
Lead mg/L 0.01 <0.00002 | 0.00003 | <0.00002 | 0.00235 0.00004 0.00002 | <0.00002 | 0.00008 0.00004 0.00005 0.00006 0.00003 0.00003 0.00006 | < 0.00009
Mercury mg/L 0.001 < 0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | < 0.00002
Molybdenum mg/L N/A 0.0007 0.0003 0.0003 0.0005 < 0.0001 0.0002 0.0001 0.0003 < 0.0001 0.0002 0.0003 0.0002 0.0001 0.0003 < 0.0002
Nickel mg/L N/A <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0012 <0.01
Selenium mg/L 0.01 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 <0.001 < 0.001
Silver mg/L N/A <0.00002 | <0.00002 | <0.00002 | <0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 < 0.0001
Strontium mg/L N/A 0.523 0.395 0.413 0.305 0.492 0.397 0.412 0.271 0.484 0.35 0.467 0.439 0.29 0.399 1.34
Thallium mg/L N/A < 0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | < 0.00005
Vanadium mg/L N/A 0.002 0.0034 0.0013 0.0002 0.0003 0.0003 0.0003 0.0002 0.0003 0.0002 0.0002 0.0001 < 0.0001 0.0002 < 0.0004
Zinc mg/L 5 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.005 < 0.005 <0.005 < 0.005
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Ground Water Chemistry Summary -

General Water Quality

13-19-1l 13-91-1 13-91-1 13-91-1 13-91-1 13-91-1 13-91-1 13-91-1 13-91-1 13-91-1 13-91-1 13-91-1 13-91-1 13-91-1 13-91-1
Parameters Units ODWQS | 13-Oct-20 | 7-May-14 | 21-Oct-14 | 26-May-15 | 13-Oct-15 | 11-May-16 | 13-Oct-16 | 23-May-17 | 16-Oct-17 | 7-May-18 | 11-Oct-18 | 8-May-19 7-Oct-19 5-May-20 | 13-Oct-20
Alkalinity mg/L 500 363 194 196 198 195 196 192 193 192 192 193 182 184 185 180
Unionized Ammonia mg/L N/A 0.02
Ammonia mg/L N/A 0.27 0.43 0.47 0.44 0.41 0.44 0.47 0.44 0.46 0.47 0.45 0.46 0.46 0.42 0.45
BOD mg/L N/A
Calcium mg/L N/A 173 48.9 50.1 53.3 51.7 46.7 56.3 54.1 57.8 54.3 57.1 57.1 60.4 55.4 55.6
CoD mg/L N/A 45 <5 31 <5 <5 <5 <5 14 <5 <5 8 7 6 <5 5
Chloride mg/L 250 477 67.8 67.8 69.9 71.8 734 77.2 59.9 67.7 76.7 84.4 79.9 84.6 79.7 87.2
Conductivity umhos/cm N/A 2190 613 626 627 631 627 643 617 618 696 666 653 653 657 674
Cyanide mg/L 0.2
DoC mg/L 5 1.2 2 2.2 0.7 0.8 0.7 1.1 1.2 1.4 1.6 1.9 1.7 1.8 1.7 1.8
Fluoride mg/L 1.5 <0.1 0.3 0.3 0.3 0.3 0.3 1.4 0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Hardness mg/L 500 537 266 280 293 300 269 309 296 321 307 304 319 328 309 309
lon Balance % N/A 1.1 2.96 0.901 4.1 2.73
Iron mg/L 0.3 24 0.18 0.236 0.207 0.251 0.189 0.292 0.221 0.332 0.213 0.262 0.235 0.318 0.216 0.296
Magnesium mg/L N/A 25.5 34.9 37.6 38.9 41.5 371 41 39 43 417 39.3 42.8 43.1 415 41.4
Manganese mg/L 0.05 0.144 0.006 0.006 0.005 0.006 0.007 0.008 0.006 0.006 0.006 0.006 0.007 0.007 0.006 0.006
Nitrate mg/L 10 <0.05 0.1 <0.1 0.2 <0.1 0.1 0.1 <0.05 <0.05 <0.05 0.07 <0.05 0.21 0.17 <0.05
Nitrite mg/L 1 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Tot Kjel N mg/L N/A 0.9 0.7 0.5 0.5 0.5 0.6 0.6 0.9 0.6 0.5 0.6 0.5 0.7 0.5 0.6
pH-Lab pH unit 6.5-8.5 7.52 8 8.02 7.97 7.91 7.99 8.11 7.98 7.98 7.99 7.86 8.03 7.91 7.9 7.96
Phenols mg/L N/A <0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.005 0.002 0.006 < 0.001 0.002 <0.002 < 0.002 <0.002 <0.002
Phosphorus mg/L N/A <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.04 0.29 <0.1 <0.1
Potassium mg/L N/A 2.7 3.4 3.4 3.5 3.4 3.1 3.5 34 3.8 4.3 3.7 3.9 4 3.9 3.7
Sodium mg/L 200 249 11.1 10.6 12.4 11.9 11.6 13.3 12.7 12.4 13 12.7 12.9 13.3 12.8 12.8
Sulphate mg/L 500 28 22 22 21 22 21 21 17 18 20 22 20 19 19 21
TDS mg/L 500 1175 306 310 320 320 312 330 304 319 326 335 326 336 323 330
TSS mg/L N/A
Turbidity NTU N/A
Colour TCU 5
Aluminum mg/L 0.1 0.09 0.02 0.01 0.02 0.01 <0.01 0.04 0.01 0.04 0.04 0.03 0.03 0.04 0.04 0.03
Antimony mg/L 0.006 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0002 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Arsenic mg/L 0.025 0.0009 0.0002 0.0001 0.0001 0.0002 0.0001 0.0003 < 0.0001 0.0002 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Barium mg/L 1 0.365 0.099 0.095 0.107 0.109 0.093 0.109 0.106 0.124 0.114 0.113 0.109 0.119 0.109 0.11
Beryllium mg/L N/A <0.002 <0.002 < 0.002 < 0.002 <0.002 <0.002 <0.002 <0.002 < 0.002 <0.002 < 0.002 <0.002 < 0.002 <0.002 < 0.002
Boron mg/L 5 0.032 0.094 0.097 0.082 0.108 0.06 0.101 0.097 0.113 0.105 0.094 0.108 0.108 0.104 0.102
Cadmium mg/L 0.005 < 0.000029 [ <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | < 0.000014 | <0.000014 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015
Chromium mg/L 0.05 < 0.001 0.0004 < 0.0002 0.0022 < 0.0002 < 0.0002 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.001 < 0.001 < 0.001
Cobalt mg/L N/A < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0001 < 0.005 < 0.005 < 0.005 < 0.0001 < 0.005
Copper mg/L 1 0.0011 0.0005 0.0004 < 0.0001 0.0001 < 0.0001 0.0002 0.0008 0.0002 0.0001 0.0002 0.0003 < 0.0001 0.0005 0.0015
Lead mg/L 0.01 0.00011 0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | 0.00004 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | 0.00003 0.00005
Mercury mg/L 0.001 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002
Molybdenum mg/L N/A < 0.0002 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0006 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Nickel mg/L N/A <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Selenium mg/L 0.01 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Silver mg/L N/A <0.0001 | <0.00002 [ <0.00002 [ <0.00002 [ <0.00002 [ <0.00002 [ <0.00002 [ <0.00002 | <0.00002 [ <0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Strontium mg/L N/A 0.963 1.43 1.54 1.54 1.25 1.54 1.58 1.42 1.58 1.51 1.6 1.64 1.62 1.6
Thallium mg/L N/A < 0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005
Vanadium mg/L N/A < 0.0004 0.0008 < 0.0001 0.0012 0.0004 < 0.0001 0.0003 0.0013 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Zinc mg/L 5 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
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Ground Water Chemistry Summary -

General Water Quality

13-91-1 13-91-1 13-91-1 13-91-1 13-91-1 13-91-1 13-91-Il 13-91-1l 13-91-ll 13-91-1l 13-91-Il 13-91-1l 13-91-Il 13-91-1 13-91-ll
Parameters Units OoDWQS 4-May-21 | 13-Oct-21 | 3-May-22 | 25-Oct-22 | 2-May-23 | 18-Oct-23 | 7-May-14 [ 21-Oct-14 | 26-May-15 | 13-Oct-15 | 11-May-16 | 23-May-17 | 16-Oct-17 [ 7-May-18 | 11-Oct-18
Alkalinity mg/L 500 196 198 185 189 184 210 344 360 384 391 354 317 364 324 392
Unionized Ammonia mg/L N/A
Ammonia mg/L N/A 0.46 0.5 0.53 0.53 1.69 0.71 0.05 0.19 0.09 0.13 0.04 0.04 0.13 0.04 0.06
BOD mg/L N/A
Calcium mg/L N/A 52.9 58.6 56.5 52.1 55 55.7 112 112 88.9 123 132 176 230 162 243
CoD mg/L N/A 12 12 6 <5 <5 11 <5 <5 <5 <5 <5 8 11 <5 12
Chloride mg/L 250 81.8 88.3 93.1 125 103 90.5 119 135 202 251 227 248 353 366 589
Conductivity umhos/cm N/A 664 674 697 690 701 706 1050 1230 1500 1580 1440 1530 2120 1510 2470
Cyanide mg/L 0.2
DoC mg/L 5 1.5 1.3 1.4 <0.2 1.6 25 2.7 3.4 0.6 0.3 0.5 0.6 0.9 1.2 2
Fluoride mg/L 1.5 0.2 <0.1 <0.1 <0.1 0.1 <0.1 0.1 0.2 0.1 0.1 0.1 <0.1 <0.1 <0.1 <0.1
Hardness mg/L 500 301 320 311 306 305 308 337 333 317 417 387 510 678 470 711
lon Balance % N/A 0.696 1.48 1.21 7.23 2.19 24 2.84 2.9
Iron mg/L 0.3 0.278 0.291 0.293 0.461 0.281 0.126 0.545 0.014 0.094 2 0.336 1.91 4.28 0.671 3.52
Magnesium mg/L N/A 41 421 41.2 427 40.8 41 13.8 12.7 23.1 26.4 14.1 17.3 25.1 15.7 25.1
Manganese mg/L 0.05 0.006 0.007 0.007 0.006 0.008 0.005 0.012 < 0.001 0.013 0.041 0.01 0.04 0.093 0.032 0.098
Nitrate mg/L 10 <0.05 0.14 <0.05 0.18 <0.05 0.44 0.1 <0.1 0.1 <0.1 <0.1 <0.05 0.48 0.06 <0.05
Nitrite mg/L 1 <0.05 0.17 <0.05 <0.05 <0.05 0.09 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.05 <0.05 <0.05
Tot Kjel N mg/L N/A 0.6 0.9 0.6 0.6 1.5 0.9 0.3 0.2 0.5 0.4 0.3 0.9 0.3 0.2 0.4
pH-Lab pH unit 6.5-8.5 8.05 7.89 7.65 7.84 7.82 7.3 7.68 7.66 7.64 7.44 7.58 7.72 7.61 7.66 7.62
Phenols mg/L N/A <0.002 < 0.001 < 0.001 < 0.001 0.017 <0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.007 < 0.001 0.003
Phosphorus mg/L N/A <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Potassium mg/L N/A 3.7 3.9 3.8 4 3.9 4 1.5 1.3 2 2.8 1.2 1.5 2.3 1.7 2.7
Sodium mg/L 200 13 13.4 12.7 12.6 12.6 12.8 105 95.5 142 162 108 137 167 144 274
Sulphate mg/L 500 19 21 20 27 23 20 24 22 26 25 24 19 19 24 29
TDS mg/L 500 330 347 340 378 349 367 583 596 715 827 719 790 1019 909 1401
TSS mg/L N/A
Turbidity NTU N/A
Colour TCU 5
Aluminum mg/L 0.1 0.03 0.03 0.04 0.04 0.02 0.02 0.03 0.03 0.08 0.03 0.03 0.05 0.09 0.08 0.09
Antimony mg/L 0.006 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0001 < 0.0002 < 0.0001
Arsenic mg/L 0.025 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 0.0005 0.0028 0.0003 0.0013 0.0004 0.0012 0.0024 < 0.0005 0.0011
Barium mg/L 1 0.109 0.123 0.114 0.121 0.12 0.118 0.176 0.12 0.14 0.315 0.174 0.252 0.436 0.237 0.462
Beryllium mg/L N/A <0.002 <0.002 < 0.002 <0.002 < 0.002 <0.0001 < 0.002 <0.002 < 0.002 < 0.002 <0.002 <0.002 < 0.002 <0.002 < 0.002
Boron mg/L 5 0.101 0.104 0.099 0.091 0.1 0.106 0.017 0.014 0.02 0.036 < 0.005 0.013 0.024 0.012 0.021
Cadmium mg/L 0.005 < 0.000015 | < 0.000015 | < 0.000015 | < 0.000010 | < 0.000010 | <0.000015 | < 0.00002 | < 0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.000014 | <0.000014 | < 0.000059 | < 0.000015
Chromium mg/L 0.05 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 <0.001 0.0008 <0.0002 0.0046 < 0.0002 < 0.0002 0.001 < 0.001 < 0.001 < 0.001
Cobalt mg/L N/A < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0.0001 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.005 0.0005 0.01
Copper mg/L 1 0.0006 0.0003 0.0002 0.0002 0.0006 0.0003 0.0018 0.0014 0.0003 0.0015 0.0018 0.001 0.0007 0.0017 0.0002
Lead mg/L 0.01 0.00002 0.00002 | <0.00002 | 0.00003 | <0.00002 | <0.00002 0.00003 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | 0.00059 | <0.00002
Mercury mg/L 0.001 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | 0.00003 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002
Molybdenum mg/L N/A < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 0.0002 < 0.0001 0.0001 0.0002 0.0003 0.0001 < 0.0001 < 0.0004 0.0002
Nickel mg/L N/A <0.01 <0.01 <0.01 <0.01 <0.01 <0.0002 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Selenium mg/L 0.01 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 <0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 <0.002 < 0.001
Silver mg/L N/A < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.0002 < 0.0001
Strontium mg/L N/A 1.62 1.68 1.62 1.68 1.63 1.61 0.511 0.805 0.967 0.461 0.638 0.808 0.542 0.901
Thallium mg/L N/A < 0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005
Vanadium mg/L N/A < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 0.0017 < 0.0001 0.0027 0.0008 < 0.0001 0.002 0.0009 < 0.0007 < 0.0001
Zinc mg/L 5 < 0.005 < 0.005 < 0.005 0.005 < 0.005 <0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
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Ground Water Chemistry Summary -

General Water Quality

13-91-ll 13-91-1l 13-91-ll 13-91-1l 13-91-ll 13-91-1l 13-91-Il 13-91-1l 15-91-1 15-91-1 15-91-1 15-91-1 15-91-1 15-91-1 15-91-1
Parameters Units OoDWQS 8-May-19 | 5-May-20 | 4-May-21 | 13-Oct-21 | 3-May-22 | 25-Oct-22 | 2-May-23 | 18-Oct-23 | 7-May-14 | 22-Oct-14 | 26-May-15 | 13-Oct-15 | 19-May-16 [ 13-Oct-16 | 23-May-17
Alkalinity mg/L 500 288 232 258 393 253 396 223 428 402 575 426 451 426 417 457
Unionized Ammonia mg/L N/A 0.02
Ammonia mg/L N/A 0.14 0.03 0.14 0.05 1.2 0.28 1.07 0.31 2.52 1.35 0.38 1.38 0.43 2.7 0.6
BOD mg/L N/A
Calcium mg/L N/A 108 85.6 99.5 181 105 153 80.7 132 140 195 168 169 171 164 155
CoD mg/L N/A 19 9 23 18 20 33 10 16 177 38 88 71 108 27 34
Chloride mg/L 250 134 444 101 468 54.9 500 17 374 58 28.3 59.4 56.5 46.7 38.3 28.5
Conductivity umhos/cm N/A 956 610 821 2080 680 2460 494 2080 985 1130 1030 1050 985 983 983
Cyanide mg/L 0.2
DoC mg/L 5 1.9 3.1 2.3 1.5 2.2 <0.2 3.6 2.9 12.5 16.8 5.5 6.9 6.2 71 7.4
Fluoride mg/L 1.5 <0.1 <0.1 <0.1 <0.1 <0.1 <1 <0.1 <0.7 0.1 0.2 0.1 0.1 0.1 <0.1 <0.1
Hardness mg/L 500 337 231 303 527 284 471 219 383 428 541 515 520 521 505 475
lon Balance % N/A 6.67 1.34 1.35 0.975 1.1 0.227 1.58 2.92 7.91
Iron mg/L 0.3 < 0.005 0.008 < 0.005 1.44 0.013 1.54 0.111 0.988 0.174 52.3 0.998 3.1 1.25 1.73 0.101
Magnesium mg/L N/A 16.4 4.22 13.3 18.1 5.15 215 4.11 13 18.8 13.1 23.3 23.6 22.8 23 214
Manganese mg/L 0.05 0.025 0.001 < 0.001 0.066 0.002 0.04 0.007 0.03 0.026 0.222 0.034 0.035 0.034 0.053 0.032
Nitrate mg/L 10 <0.05 0.12 <0.05 <0.05 <0.05 <05 <0.05 <0.40 <0.1 <0.1 <0.1 <0.1 0.4 0.2 <0.05
Nitrite mg/L 1 <0.05 <0.05 <0.05 <0.05 <0.05 <05 <0.05 <0.40 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05
Tot Kjel N mg/L N/A 0.7 0.6 0.9 0.5 1.8 1.5 1.2 0.8 55 2 2 4.2 3.3 20.6 1.6
pH-Lab pH unit 6.5-8.5 7.84 7.77 8.06 7.63 7.63 7.49 7.75 7.43 7.46 7.14 7.49 7.63 7.64 7.68 7.72
Phenols mg/L N/A <0.002 <0.002 < 0.002 < 0.001 < 0.001 < 0.001 < 0.001 <0.001 0.007 < 0.001 < 0.001 < 0.001 < 0.001 0.001 0.01
Phosphorus mg/L N/A 0.4 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 0.4 <0.1
Potassium mg/L N/A 1 0.2 0.8 24 0.1 2.6 0.1 2.2 3 1.3 2.7 3.3 25 2.8 2.2
Sodium mg/L 200 64.2 15.8 55.1 270 26.2 289 17.7 274 15.8 25.2 22.8 23.8 25.9 26.7 24.8
Sulphate mg/L 500 11 9 12 36 7 29 9 <2 20 18 52 38 43 46 27
TDS mg/L 500 508 298 437 1213 352 1235 263 1150 500 681 585 589 571 558 535
TSS mg/L N/A
Turbidity NTU N/A
Colour TCU 5
Aluminum mg/L 0.1 0.07 0.06 0.03 0.07 0.06 0.09 0.05 0.05 0.03 0.04 0.04 0.04 0.04 0.05 0.04
Antimony mg/L 0.006 < 0.0001 < 0.0001 0.0001 0.0002 < 0.0001 < 0.0001 < 0.0001 <0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0003 0.0001
Arsenic mg/L 0.025 0.0005 0.0001 0.0002 0.0009 0.0001 0.001 0.0002 0.0005 0.0008 0.0181 0.0006 0.0006 0.0002 0.0013 0.0003
Barium mg/L 1 0.132 0.039 0.124 0.331 0.043 0.323 0.036 0.213 0.072 0.096 0.12 0.134 0.128 0.128 0.107
Beryllium mg/L N/A <0.002 <0.002 <0.002 <0.002 < 0.002 <0.002 <0.002 <0.0001 <0.002 <0.002 <0.002 < 0.002 < 0.002 <0.002 < 0.002
Boron mg/L 5 0.013 < 0.005 0.013 0.022 < 0.005 0.012 0.009 0.022 0.019 0.136 0.013 0.026 0.03 0.04 0.036
Cadmium mg/L 0.005 < 0.000015 | < 0.000015 | < 0.000015 | < 0.000029 | < 0.000015 | < 0.000029 | < 0.000010 | <0.000015 | < 0.00002 | < 0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | < 0.000014
Chromium mg/L 0.05 < 0.001 < 0.001 < 0.001 < 0.001 <0.001 < 0.001 < 0.001 <0.001 0.0008 0.0147 0.0054 0.0073 < 0.0002 0.0025 0.001
Cobalt mg/L N/A < 0.005 < 0.0001 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.0002 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Copper mg/L 1 0.0008 0.0011 0.001 0.0021 0.0006 0.0005 0.0014 0.0002 0.0004 0.0005 < 0.0001 0.0002 0.0003 0.0001 0.0001
Lead mg/L 0.01 0.00003 0.00003 0.00004 0.00018 0.00004 | <0.00009 | 0.00032 <0.00004 0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002
Mercury mg/L 0.001 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | 0.00002 | <0.00002 | <0.00002 | 0.00003 | <0.00002 | <0.00002 | 0.00003 | <0.00002
Molybdenum mg/L N/A 0.0001 0.0001 0.0001 0.0003 0.0001 0.0006 0.0001 0.0001 0.0003 < 0.0001 0.0001 < 0.0001 0.0006 0.0003 0.0004
Nickel mg/L N/A <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0003 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Selenium mg/L 0.01 < 0.001 < 0.001 < 0.001 0.002 < 0.001 0.003 < 0.001 <0.001 < 0.001 < 0.001 < 0.001 0.001 < 0.001 0.001 < 0.001
Silver mg/L N/A < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002
Strontium mg/L N/A 0.669 0.203 0.553 0.716 0.242 0.821 0.199 0.492 0.527 0.425 0.426 0.425 0.392 0.367
Thallium mg/L N/A < 0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005
Vanadium mg/L N/A < 0.0001 < 0.0001 < 0.0001 < 0.0004 < 0.0001 < 0.0004 0.0001 <0.0001 0.0011 0.0088 0.0032 0.0028 0.001 0.001 0.0029
Zinc mg/L 5 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0.005 < 0.005 0.006 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
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Ground Water Chemistry Summary -

General Water Quality

15-91-1 15-91-1 15-91-1 15-91-1 15-91-1 15-91-1 15-91-1 15-91-1 15-91-1 15-91-1 15-91-1 15-91-1 15-91-1 15-91-1l 15-91-ll
Parameters Units ODWQS | 16-Oct-17 | 7-May-18 9-Oct-18 8-May-19 7-Oct-19 5-May-20 | 13-Oct-20 | 4-May-21 | 13-Oct-21 | 3-May-22 | 25-Oct-22 | 2-May-23 | 18-Oct-23 | 7-May-14 | 22-Oct-14
Alkalinity mg/L 500 411 403 410 183 371 381 391 422 515 496 583 548 578 549 417
Unionized Ammonia mg/L N/A
Ammonia mg/L N/A 1.01 0.08 3.27 1.19 1.28 0.08 1.1 1.13 1.07 1.46 8.87 5.07 3.14 0.93 0.75
BOD mg/L N/A
Calcium mg/L N/A 160 148 151 63 147 140 150 142 162 182 192 184 186 183 162
CoD mg/L N/A 62 11 258 95 53 60 32 118 41 49 565 49 92 37 59
Chloride mg/L 250 30.1 30.5 30.8 10 25.1 26 25.7 23.8 23.1 21.2 26 20.9 18.1 9.5 731
Conductivity umhos/cm N/A 897 862 951 421 851 876 898 927 1020 1110 1200 1160 1170 1030 1040
Cyanide mg/L 0.2
DoC mg/L 5 5.7 4.2 7.6 14.3 6 6.6 5.1 6.2 4.9 6.9 8.1 6.5 9 13 11.2
Fluoride mg/L 1.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2
Hardness mg/L 500 495 460 469 190 450 433 462 442 498 564 600 572 578 504 498
lon Balance % N/A 2.14 4.48 1.24 4.07 4.62 1 0.184 0.868 6.75 0.565
Iron mg/L 0.3 2.29 0.04 0.317 0.039 1.85 0.036 1.71 0.705 0.142 2.66 0.33 1.14 1.76 48 4.96
Magnesium mg/L N/A 23 21.8 22.3 8.02 20.1 20.3 21.2 21.2 22.6 26.5 29.1 274 27.6 11.6 22.7
Manganese mg/L 0.05 0.036 0.014 0.042 0.031 0.04 0.016 0.034 0.03 0.045 0.04 0.064 0.07 0.057 0.374 0.036
Nitrate mg/L 10 <0.05 0.07 <0.05 0.09 1.03 0.46 <0.05 0.37 <0.05 0.08 1.37 <0.05 <0.05 0.2 <0.1
Nitrite mg/L 1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.07 <0.05 <0.05 <0.05 0.08 <0.1 <0.1
Tot Kjel N mg/L N/A 25 1.6 13.7 2.3 3.1 2.9 2.1 4.3 2.2 2.3 32.3 7 9 1.9 1.9
pH-Lab pH unit 6.5-8.5 7.67 7.79 7.99 7.71 7.67 7.68 7.47 7.84 7.57 7.63 7.58 7.58 7.44 6.85 7.54
Phenols mg/L N/A 0.004 < 0.001 0.006 0.005 < 0.002 <0.002 <0.002 0.003 0.001 < 0.001 0.007 < 0.001 0.004 < 0.001 <0.001
Phosphorus mg/L N/A 0.1 <0.1 0.2 1.19 0.2 <0.1 0.1 <0.1 0.3 0.1 1.1 0.5 0.4 <0.1 <0.1
Potassium mg/L N/A 2.3 2.3 3.2 5.7 3 2.7 2.3 2.3 2.8 24 10.1 5.1 3.7 1.2 25
Sodium mg/L 200 241 24.7 23.9 8.3 214 21.3 23.5 225 23.8 28.2 28.3 27.5 26.3 12.4 18.2
Sulphate mg/L 500 37 47 42 12 40 42 47 53 54 55 65 59 52 18 41
TDS mg/L 500 527 516 524 218 483 481 506 520 599 618 712 653 632 615 576
TSS mg/L N/A
Turbidity NTU N/A
Colour TCU 5
Aluminum mg/L 0.1 0.09 0.07 0.07 0.05 0.09 0.08 0.08 0.08 0.06 0.1 0.11 0.05 0.07 0.04 0.04
Antimony mg/L 0.006 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0001 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 < 0.0001 < 0.0001
Arsenic mg/L 0.025 0.0002 0.0001 0.0002 0.0002 0.0002 0.0001 0.0002 0.0002 0.0001 0.0002 0.0002 0.0001 0.0001 0.0043 0.002
Barium mg/L 1 0.133 0.112 0.112 0.036 0.142 0.112 0.141 0.113 0.124 0.142 0.171 0.119 0.159 0.068 0.132
Beryllium mg/L N/A < 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 < 0.002 <0.002 <0.0001 <0.002 <0.002
Boron mg/L 5 0.044 0.042 0.04 0.02 0.04 0.039 0.047 0.045 0.047 0.084 0.082 0.085 0.093 0.063 0.016
Cadmium mg/L 0.005 < 0.000014 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000012 | < 0.000012 | <0.000015 | < 0.00002 | < 0.00002
Chromium mg/L 0.05 < 0.001 < 0.001 < 0.001 < 0.001 0.001 < 0.001 < 0.001 < 0.001 <0.001 < 0.001 < 0.001 < 0.001 <0.001 0.0031 0.007
Cobalt mg/L N/A < 0.005 < 0.0001 0.017 < 0.005 < 0.005 < 0.0001 < 0.005 0.005 < 0.005 < 0.005 < 0.005 0.005 <0.0001 < 0.005 < 0.005
Copper mg/L 1 0.0003 0.0003 0.0002 0.0012 0.0002 0.0011 0.0007 0.0007 < 0.0001 0.0002 0.0004 0.0003 0.0002 0.0009 0.0004
Lead mg/L 0.01 <0.00002 | <0.00002 | <0.00002 | 0.00009 | <0.00002 | 0.00004 0.00003 0.00003 | <0.00004 | <0.00004 | 0.00006 | <0.00004 | <0.00002 0.00003 | < 0.00002
Mercury mg/L 0.001 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | 0.00004 | <0.00002 | <0.00002
Molybdenum mg/L N/A < 0.0001 0.0005 < 0.0001 < 0.0001 < 0.0001 0.0003 < 0.0001 0.0003 0.0002 0.0001 0.0002 0.0001 <0.0001 0.001 0.0007
Nickel mg/L N/A <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0022 <0.01 <0.01
Selenium mg/L 0.01 < 0.001 < 0.001 < 0.001 <0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.001 0.001 0.001 0.001 <0.001 < 0.001 < 0.001
Silver mg/L N/A < 0.00002 | <0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 < 0.00002 | <0.00002
Strontium mg/L N/A 0.337 0.358 0.355 0.145 0.346 0.342 0.354 0.366 0.398 0.449 0.487 0.449 0.448 0.41
Thallium mg/L N/A < 0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005
Vanadium mg/L N/A 0.0011 < 0.0001 < 0.0001 0.0002 < 0.0001 < 0.0001 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 0.0049 0.0038
Zinc mg/L 5 < 0.005 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.014 < 0.005 <0.005 0.005 < 0.005
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Ground Water Chemistry Summary -

General Water Quality

15-91-Il 15-91-1l 15-91-1l 15-91-1l 15-91-Il 15-91-1l 15-91-1l 15-91-1l 15-91-1l 15-91-1l 15-91-Il 15-91-1 15-91-Il 15-91-11 16-91-1
Parameters Units ODWQS | 29-May-15 | 15-Oct-15 | 19-May-16 | 23-May-17 | 16-Oct-17 | 7-May-18 | 9-Oct-18 8-May-19 | 5-May-20 | 13-Oct-20 | 4-May-21 3-May-22 | 2-May-23 | 18-Oct-23 | 7-May-14
Alkalinity mg/L 500 617 606 619 639 573 566 525 537 546 502 603 550 588 567 388
Unionized Ammonia mg/L N/A
Ammonia mg/L N/A 0.73 0.82 0.66 0.61 0.67 0.47 0.59 0.45 0.38 0.51 0.42 0.6 2.71 0.74 0.58
BOD mg/L N/A
Calcium mg/L N/A 231 222 245 218 247 216 211 220 199 197 213 219 206 196 168
CoD mg/L N/A 36 35 49 43 58 34 32 44 30 30 42 33 42 32 107
Chloride mg/L 250 10.6 11.2 9.1 4.6 3.5 3.8 3.8 4.1 3 2.8 3.5 3.3 2 34 345
Conductivity umhos/cm N/A 1120 1120 1120 1050 1080 1010 1010 1020 981 950 1040 1070 1070 1020 1810
Cyanide mg/L 0.2
DoC mg/L 5 8.6 10.6 8.9 8.4 10.1 10 12 11.1 12.4 9.3 12.3 11.2 8 11.7 11.2
Fluoride mg/L 1.5 0.1 0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2
Hardness mg/L 500 635 611 674 604 685 602 585 611 554 547 595 612 579 551 563
lon Balance % N/A 2.21 5.79 0.537 6.6 12.2 10.5 3.17
Iron mg/L 0.3 62.3 65.3 65.5 52.2 471 0.03 50.7 50.2 49.6 54.2 57.7 53.5 0.045
Magnesium mg/L N/A 141 13.8 14.8 14.5 16.4 15.1 13.9 14.9 13.7 13.3 15.1 15.6 15.8 14.8 34.6
Manganese mg/L 0.05 0.333 0.18 0.364 0.326 0.26 0.248 0.11 0.288 0.296 0.132 0.241 0.281 0.279 0.191 0.031
Nitrate mg/L 10 <0.1 <0.1 <0.1 <0.05 1.34 <0.05 <0.05 <0.05 0.1 0.07 <0.05 <0.05 <0.05 0.05 1.6
Nitrite mg/L 1 <01 <0.1 <0.1 0.25 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1
Tot Kjel N mg/L N/A 1.4 1.5 1.3 1.2 1.2 1 1.1 0.9 0.9 1 0.9 1.2 3.4 0.6 4.1
pH-Lab pH unit 6.5-8.5 6.82 6.97 6.84 7.36 7.21 7.26 7.71 7.31 71 6.99 7.18 7.18 7.06 6.93 7.59
Phenols mg/L N/A < 0.001 < 0.001 < 0.001 0.01 0.004 < 0.001 0.006 <0.002 < 0.002 <0.002 <0.002 < 0.001 < 0.001 <0.001 < 0.001
Phosphorus mg/L N/A <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.51 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Potassium mg/L N/A 0.9 1.1 0.9 0.6 1 0.8 1 0.7 0.6 0.8 0.6 0.6 0.8 0.8 4.3
Sodium mg/L 200 15.4 19.3 14.3 12.6 12.7 11.9 12.9 11.1 9.1 9.3 8.7 8.6 9.3 6.8 < 0.00002
Sulphate mg/L 500 4 4 7 9 24 <1 2 <1 <1 <1 1 <1 <1 3 13
TDS mg/L 500 647 635 664 643 650 588 561 574 554 524 605 578 645 544 930
TSS mg/L N/A
Turbidity NTU N/A
Colour TCU 5
Aluminum mg/L 0.1 0.06 0.06 0.06 0.07 0.11 0.09 0.09 0.1 0.1 0.1 0.1 0.1 0.07 0.06 0.04
Antimony mg/L 0.006 < 0.0001 < 0.0001 < 0.0001 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001 0.0001
Arsenic mg/L 0.025 0.0083 0.0223 0.004 0.0038 0.0037 0.002 0.0062 0.0027 0.0023 0.0086 0.0033 0.0042 0.0039 0.0045 0.0025
Barium mg/L 1 0.088 0.107 0.094 0.08 0.105 0.077 0.048 0.075 0.064 0.08 0.07 0.071 0.075 0.076 0.266
Beryllium mg/L N/A <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 < 0.002 <0.002 < 0.002 <0.002 < 0.002 <0.002 < 0.002 <0.0001 < 0.002
Boron mg/L 5 0.07 0.11 0.074 0.062 0.106 0.096 0.058 0.1 0.099 0.11 0.067 0.063 0.071 0.076 0.31
Cadmium mg/L 0.005 < 0.00002 | <0.00002 | <0.00002 | <0.000014 | <0.000014 | 0.000022 | < 0.000015 | <0.000015 | <0.000015 | <0.000015 | < 0.000015 | < 0.000015 | < 0.000012 | <0.000015 | < 0.00002
Chromium mg/L 0.05 0.0099 0.0194 < 0.0002 0.002 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.001 < 0.001 <0.001 0.0011
Cobalt mg/L N/A < 0.005 0.009 < 0.005 < 0.005 < 0.005 0.0002 < 0.005 < 0.005 0.0003 0.005 < 0.005 0.005 < 0.005 0.0006 < 0.005
Copper mg/L 1 < 0.0001 0.0002 0.0001 0.0022 0.0002 0.0002 0.0002 0.0003 0.0005 0.0018 0.0009 0.0002 0.0003 0.0002 0.0022
Lead mg/L 0.01 < 0.00002 | <0.00002 | <0.00002 0.0002 0.00011 < 0.00002 | 0.00002 | < 0.00002 0.00004 0.00008 0.00004 | <0.00002 | 0.00007 <0.00002 0.00004
Mercury mg/L 0.001 0.00003 0.00003 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 0.00002 < 0.00002
Molybdenum mg/L N/A 0.0001 0.0003 0.0004 0.0003 0.0002 0.0003 0.0003 0.0002 0.0002 0.0004 0.0004 0.0004 0.0004 0.0004 0.0015
Nickel mg/L N/A <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0021 <0.01
Selenium mg/L 0.01 < 0.001 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 <0.001 0.001 0.001 <0.001 < 0.001
Silver mg/L N/A <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 <0.0001
Strontium mg/L N/A 0.577 0.589 0.576 0.52 0.499 0.519 0.495 0.522 0.47 0.48 0.52 0.515 0.521 0.47
Thallium mg/L N/A < 0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | < 0.00005
Vanadium mg/L N/A 0.0071 0.0082 0.0026 0.0065 0.0026 0.0007 0.0006 0.0007 0.0007 0.0006 0.0006 0.0009 0.0008 0.0007 0.0016
Zinc mg/L 5 < 0.005 < 0.005 0.006 0.006 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0.005 0.006
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Ground Water Chemistry Summary -

General Water Quality

16-91-1 16-91-1 16-91-1 16-91-1 16-91-1 16-91-1 16-91-1 16-91-1 16-91-1 16-91-1 16-91-1 16-91-1 16-91-1 16-91-1 16-91-1
Parameters Units ODWQS | 22-Oct-14 | 29-May-15 | 15-Oct-15 | 17-May-16 | 13-Oct-16 | 23-May-17 | 17-Oct-17 | 8-May-18 | 11-Oct-18 | 9-May-19 8-Oct-19 5-May-20 | 13-Oct-20 | 4-May-21 | 13-Oct-21
Alkalinity mg/L 500 385 384 377 364 375 789 352 344 340 308 307 308 316 355 395
Unionized Ammonia mg/L N/A <0.01
Ammonia mg/L N/A 0.73 0.55 0.61 0.56 0.73 2.31 0.56 0.38 0.44 0.37 0.4 0.34 0.47 0.46 0.58
BOD mg/L N/A
Calcium mg/L N/A 168 190 178 153 178 258 176 163 168 161 163 145 156 148 160
CoD mg/L N/A 80 82 76 117 74 60 76 56 67 74 56 62 59 74 90
Chloride mg/L 250 349 342 326 288 337 78.1 223 356 296 270 292 239 258 258 318
Conductivity umhos/cm N/A 1810 1800 1770 1740 1760 1450 1600 1500 1560 1480 1440 1390 1410 1480 1610
Cyanide mg/L 0.2
DoC mg/L 5 11.8 5.1 6.3 7.8 7.6 12.2 11.3 11.6 8.8 10.7 8.7 5.9 5.3 6.5 5.7
Fluoride mg/L 1.5 0.2 0.1 0.2 0.1 0.1 <0.1 <0.1 <0.1 <0.1 0.4 <0.1 <0.1 <0.1 <0.1 <0.1
Hardness mg/L 500 565 637 597 509 599 736 587 549 557 531 540 481 514 496 525
lon Balance % N/A 1.71 2.7 3.55 3.44 0.52
Iron mg/L 0.3 7.76 1.51 7.06 1.06 25 29.7 0.025 0.674 0.533 0.893 6.04 3.15 3.17 2.95 3.37
Magnesium mg/L N/A 35.5 394 36.8 31 37.4 21.8 35.7 344 33.3 31.3 32.2 28.8 30.2 30.6 30.5
Manganese mg/L 0.05 0.034 0.03 0.032 0.024 0.037 0.338 0.021 0.023 0.03 0.023 0.027 0.029 0.027 0.031 0.037
Nitrate mg/L 10 0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.05 <0.05 <0.05 0.17 <0.05 0.09 <0.05 0.09 <0.05
Nitrite mg/L 1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.11 <0.05 <0.05 0.24
Tot Kjel N mg/L N/A 2.2 2.6 2.6 2.5 24 3.1 2.3 2 1.9 1.9 1.6 1.8 2 2 1.8
pH-Lab pH unit 6.5-8.5 7.6 7.65 7.47 7.71 7.81 7.37 7.62 7.85 7.73 7.82 7.65 7.68 7.67 7.76 7.68
Phenols mg/L N/A < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.012 0.009 < 0.001 0.014 <0.002 <0.002 0.002 < 0.002 0.003 < 0.001
Phosphorus mg/L N/A <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.4 0.17 <0.1 <0.1 <0.1 <0.1
Potassium mg/L N/A 4.3 4.8 4.4 3.7 45 6.6 4.8 5 4.3 4.1 4.2 4 4.1 4.1 45
Sodium mg/L 200 <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.0002 < 0.0001 103 103 89.4 98 120 140
Sulphate mg/L 500 9 9 8 9 6 3 7 8 9 13 6 8 10 <1 9
TDS mg/L 500 927 960 918 814 926 920 778 891 826 769 792 702 749 778 904
TSS mg/L N/A
Turbidity NTU N/A
Colour TCU 5
Aluminum mg/L 0.1 0.04 0.05 0.05 0.04 0.04 0.08 0.1 0.07 0.08 0.08 0.09 0.08 0.08 0.07 0.07
Antimony mg/L 0.006 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0002 < 0.0001 < 0.0001 < 0.0002 0.0001 < 0.0001 0.0001 0.0001 < 0.0001 < 0.0001 < 0.0001
Arsenic mg/L 0.025 0.003 0.0023 0.0031 0.0012 0.0003 0.0019 0.0021 < 0.0005 0.0002 0.0003 0.0006 0.0006 0.0007 0.0005 0.0005
Barium mg/L 1 0.293 0.347 0.373 0.296 0.41 0.173 0.453 0.41 0.386 0.353 0.398 0.328 0.402 0.393 0.434
Beryllium mg/L N/A < 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 < 0.002 <0.002 <0.002 <0.002 < 0.002 <0.002 < 0.002
Boron mg/L 5 0.31 0.33 0.306 0.225 0.317 0.251 0.273 0.251 0.225 0.215 0.225 0.206 0.209 0.212 0.233
Cadmium mg/L 0.005 <0.00002 | 0.00003 | <0.00002 | <0.00002 | <0.00002 | 0.000014 | <0.000014 | <0.000059 | <0.000015 | <0.000015 | <0.000029 | < 0.000015 | < 0.000015 | < 0.000015 | < 0.000015
Chromium mg/L 0.05 0.0059 < 0.0002 0.0067 < 0.0002 0.0023 0.002 < 0.001 < 0.001 0.001 < 0.001 0.002 < 0.001 < 0.001 < 0.001 < 0.001
Cobalt mg/L N/A < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0001 0.011 < 0.005 < 0.005 < 0.0001 < 0.005 < 0.005 < 0.005
Copper mg/L 1 0.0012 0.0006 0.0007 0.0001 0.0007 0.0019 0.0005 0.0008 0.0003 0.001 0.0003 < 0.0001 0.0002 0.0009 0.0002
Lead mg/L 0.01 < 0.00002 0.0001 <0.00002 | <0.00002 | <0.00002 | 0.00019 | <0.00002 | <0.0002 0.00004 0.00004 | <0.00009 | 0.00003 | <0.00004 | 0.00004 | <0.00004
Mercury mg/L 0.001 <0.00002 | <0.00002 | <0.00002 | 0.00003 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002
Molybdenum mg/L N/A 0.0004 0.0005 0.0005 0.0006 0.0006 0.0002 0.0006 0.0012 0.0005 0.0003 0.0004 0.0004 0.0004 0.0004 0.0004
Nickel mg/L N/A 0.01 0.01 <0.01 0.01 0.01 <0.01 0.01 0.01 0.01 <0.01 0.01 <0.01 0.01 <0.01 <0.01
Selenium mg/L 0.01 < 0.001 0.007 0.005 0.003 0.006 < 0.001 < 0.001 <0.002 0.003 0.002 0.002 0.002 0.001 0.002 0.003
Silver mg/L N/A < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Strontium mg/L N/A 0.637 0.692 0.676 0.599 0.654 0.652 0.632 0.613 0.569 0.602 0.595 0.535 0.558 0.551 0.584
Thallium mg/L N/A < 0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005 | <0.00005
Vanadium mg/L N/A 0.0033 0.0033 0.0027 0.0009 0.0009 0.0084 0.0008 < 0.0007 0.0002 0.0002 < 0.0004 0.0002 0.0002 0.0002 < 0.0001
Zinc mg/L 5 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
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Ground Water Chemistry Summary -

General Water Quality

16-91-1 16-91-1 16-91-1 16-91-1 16-91-1 (DUP)|16-91-1 (DUP). 16-91-Il 16-91-11 16-91-1l 16-91-1l 16-91-1l 16-91-1 16-91-Il 16-91-1 16-91-Il
Parameters Units OoDWQS 3-May-22 | 25-Oct-22 | 2-May-23 | 18-Oct-23 | 2-May-23 | 18-Oct-23 | 7-May-14 | 22-Oct-14 | 29-May-15 | 15-Oct-15 | 17-May-16 | 13-Oct-16 | 23-May-17 | 17-Oct-17 | 8-May-18
Alkalinity mg/L 500 405 425 413 417 414 418 595 536 693 477 632 466 389 456 610
Unionized Ammonia mg/L N/A 0.78
Ammonia mg/L N/A 2.29 1.07 1.08 1.1 0.88 0.71 418 12.3 4.66 7.86 4.46 7.71 0.54 5.26 2.68
BOD mg/L N/A
Calcium mg/L N/A 172 173 171 186 169 181 206 171 273 202 198 199 178 195 231
CoD mg/L N/A 105 95 84 111 91 99 69 96 57 97 68 111 73 121 56
Chloride mg/L 250 340 461 372 334 360 332 94.9 333 89.3 394 170 437 271 316 142
Conductivity umhos/cm N/A 1860 1910 1850 1800 1860 1810 1340 1990 1510 2120 1560 2190 1650 2130 1490
Cyanide mg/L 0.2
DoC mg/L 5 8 5.7 6.7 10 6.7 10.1 15.4 15.2 4.6 8.1 10.3 9.4 11.1 15.8 15.2
Fluoride mg/L 1.5 <0.1 <1 <0.1 <0.7 <0.1 <0.7 0.1 0.7 0.1 0.1 0.1 0.1 <0.1 <0.1 <0.1
Hardness mg/L 500 573 594 575 610 575 599 584 677 784 727 600 753 593 740 701
lon Balance % N/A 2.03 5.32 1.66 2.77 0.466 2.85 0.248 2.23
Iron mg/L 0.3 2.68 6.05 0.865 8.8 0.81 8.69 26.8 19.3 43.2 20.6 20.4 18.4 1.26 0.028 19.5
Magnesium mg/L N/A 34.9 39.2 36.1 35.3 37.5 35.6 16.5 60.7 24.7 53.7 25.4 62 36.2 61.5 30.1
Manganese mg/L 0.05 0.037 0.039 0.039 0.049 0.036 0.045 0.284 0.171 0.318 0.189 0.205 0.155 0.03 0.126 0.345
Nitrate mg/L 10 <0.05 <05 <0.05 <0.40 <0.05 <0.40 0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.05 0.92 <0.05
Nitrite mg/L 1 <0.05 <05 <0.05 <0.40 <0.05 <0.40 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.05 <0.05
Tot Kjel N mg/L N/A 4.1 3.1 25 3.3 2.2 25 6 12.8 6.3 11 5.8 121 24 7.8 4
pH-Lab pH unit 6.5-8.5 7.84 7.45 7.58 7.31 7.83 7.51 7.01 7.14 7.19 6.98 7.01 7.84 7.79 7.26 7.41
Phenols mg/L N/A < 0.001 < 0.001 < 0.001 <0.001 < 0.001 <0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.004 0.03 0.018 < 0.001
Phosphorus mg/L N/A <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Potassium mg/L N/A 4.7 5.4 5.1 4.8 52 5 5.9 221 9.3 18.3 8.5 17.7 4.3 17 9.8
Sodium mg/L 200 152 159 149 138 152 142 27.2 117 453 127 54.3 161 128 164 72.9
Sulphate mg/L 500 4 <10 1 <2 1 <2 3 1 4 3 2 3 6 1 1
TDS mg/L 500 956 1100 983 991 974 996 744 1060 912 1110 863 1190 859 1036 876
TSS mg/L N/A
Turbidity NTU N/A
Colour TCU 5
Aluminum mg/L 0.1 0.08 0.11 0.05 0.11 0.05 0.1 0.05 0.04 0.07 0.05 0.05 0.07 0.05 0.1 0.09
Antimony mg/L 0.006 0.0001 < 0.0001 0.0002 0.0001 0.0002 <0.0001 0.0001 < 0.0001 < 0.0001 0.0001 < 0.0001 0.0003 0.0002 < 0.0001 < 0.0001
Arsenic mg/L 0.025 0.0002 0.0004 0.0002 0.0007 0.0002 0.0006 0.0026 0.0139 0.0074 0.0036 0.0023 0.0116 0.0007 0.0033 0.0012
Barium mg/L 1 0.504 0.644 0.548 0.594 0.546 0.6 0.146 0.52 0.209 0.437 0.212 0.557 0.414 0.489 0.266
Beryllium mg/L N/A < 0.002 <0.002 <0.002 <0.0001 <0.002 <0.0001 < 0.002 <0.002 < 0.002 <0.002 <0.002 <0.002 < 0.002 <0.002 < 0.002
Boron mg/L 5 0.285 0.319 0.304 0.308 0.314 0.315 0.209 0.349 0.242 0.343 0.208 0.396 0.294 0.382 0.28
Cadmium mg/L 0.005 < 0.000015 | < 0.000012 | < 0.000012 | <0.000015 | < 0.000012 | <0.000015 | <0.00002 | <0.00002 | 0.00004 | <0.00002 | <0.00002 | <0.00002 |<0.000014 | <0.000014 | 0.000058
Chromium mg/L 0.05 0.001 <0.001 < 0.001 <0.001 < 0.001 <0.001 0.0015 0.0171 < 0.0002 0.0143 < 0.0002 0.0034 0.001 < 0.001 < 0.001
Cobalt mg/L N/A < 0.005 < 0.005 0.007 0.0001 0.006 0.0001 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.0006
Copper mg/L 1 0.0008 0.0003 0.0001 0.0004 0.0001 0.0001 0.0003 0.001 < 0.0001 0.0008 < 0.0001 0.0008 0.0035 0.0006 0.0011
Lead mg/L 0.01 <0.00004 | 0.00005 | <0.00004 | 0.00034 | <0.00004 | 0.00024 | <0.00002 | <0.00002 | 0.00009 | <0.00002 | <0.00002 | 0.00005 0.00024 | <0.00002 | 0.00005
Mercury mg/L 0.001 <0.00002 | <0.00002 | <0.00002 | 0.00003 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | <0.00002 | 0.00003 | <0.00002 | <0.00002 | <0.00002 | <0.00002
Molybdenum mg/L N/A 0.0003 0.0002 0.0003 0.0004 0.0003 0.0003 0.0003 < 0.0001 < 0.0001 0.000