


2018 Monitoring, Development and Operations Report Page 2
Lansdowne WDS — A442003 File: 1037-113.00

2.1 Geological Setting

Based on available borehole logs, field observations, previous reports and mapping' from the
Ontario Department of Mines, the bedrock in the vicinity of the WDS is comprised of granite and
syenite.

Based on the borehole logs from wells installed in 2017 and 2018, the overburden appears to be a
mixture of clay and silty clay. In some areas of the site, a thin (< 2 m) layer of sand was observed
between the clay and bedrock. A thicker layer of sand was observed at MW 106 which extended
from 8.5 mbg to the bottom of the borehole at 10.7 mbg. Depth to bedrock ranges from greater
than 10.7 mbg to bedrock outcrops. There appears to be a bedrock ridge located along the eastern
property boundary, before the eastern CAZ area. Figure 6 (Appendix B) presents a fence diagram
depicting Malroz’s conceptual understanding of the geology at the site.

2.2 Hydrogeology Setting

Results from groundwater monitoring conducted in 2018 indicate that shallow bedrock and
overburden groundwater elevations are similar, and that shallow bedrock and overburden is
connected hydraulically: A general upwards gradient is observed, with groundwater discharging
to surface water. Seasonal variations, with instances of downward gradients, have been observed
to the north of the site. Groundwater elevations and are presented in Figures 3 and 4 (Appendix
B).

Based on the groundwater elevation data collected during the 2018 monitoring program,
groundwater flows south-easterly in the shallow overburden aquifer and north-easterly in the
shallow bedrock aquifer. This is consistent with monitoring results from previous years. Results
suggest groundwater mounding is associated with the waste area.

2.3 Surface Water Features

The WDS represents a local topographic high. The surface water at the Site generally follows
topography, flowing away from the waste mound towards drainage ditches located north, south,
east, and west of the site. The drainage ditches to the west and east of the site flow north and join
the ditch along the south side of County Road 34, which flows eastwards (Figure 2, Appendix B).

South of the WDS, surface water drains into a marshy area and is carried northeast by an un-named
creek (Figure 2, Appendix B). The creek drains into the ditch located along the south side of
County Road 34.

1 Map 2054, Gananoque Area, by F. Jupe and B. Jackson, Ontario Department of Mines, 1963.
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Malroz surveyed the inverts of the ditches surrounding the landfill in 2018 to assess potential
groundwater and surface water relationships. Results of the survey are provided in Table 9
(Appendix G).

Based on the elevation of the surface water feature inverts and groundwater in wells proximal to
the surveyed locations, groundwater generally appears to be discharging to the surrounding surface
water features bordering the site.

2.4 MECP Review

The MECP responded to the 2017 AMR in a memorandum dated August 23, 2018. The following
comments were provided with regards to the groundwater program at the Site:

e Confirmed if the site is in an overfill situation and, if confirmed, appropriate actions
should be taken to address this issue.

e Additional monitoring data is required to assess the adequacy of newly acquired buffer
lands and recently installed monitoring wells.

e Leachate has the potential to impact surface water at the site and as such, a MECP surface
water scientist should be consulted with respect to the surface water monitoring program.

e [The MECP reviewer] recommended that groundwater triggers be developed and
provided in the updated D&O report which is also required and overdue.

e The reviewer supported the monitoring program proposed by Malroz, with the following
exceptions: VOC monitoring should continue to be conducted as outlined in Schedule B
of the ECA (every 5 years), and the domestic well located at 572 County Rd 34 be added
to the monitoring program.

e The need for additional PFAS monitoring should be determined based on the results of
the one-year assessment.

e Actions are required to ensure that all monitoring wells are maintained in compliance
with O. Reg 903.

e The geological and hydrogeological descriptions provided consist of quoted
interpretations and descriptions provided in previous reports. Future monitoring reports
should provide unique interpretations for these sections prepared by the authors of the
report.

e A completed and signed monitoring and screening checklist should be submitted with all
future reports.

An additional memo dated January 18, 2019, from Lauren Forrester, a surface water specialist with
the MECP, provided comments on the 2017 AMR and Development and Operations plan (D&O
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Plan). The following comments were provided with regards to the surface water program at the

Site:

The monitoring program was not consistent with the Approval in 2017. To my
knowledge, no approval was granted by MECP for abandoning monitoring station SW13.
Sampling at that location should be resumed in the next monitoring session. Sampling at
SW2 may be discontinued.
A trigger mechanism and contingency plan, required under Condition 8(11) of the
Approval, is lacking from the proposed Development, Operations, and Closure Plan. A
trigger mechanism and contingency plan is overdue. The required plan should be
developed and submitted for review as soon as possible.
[The MECP reviewer] agrees with the findings and recommendation of the consultant,
specifically:
o Surface water monitoring should continue without change to the current
surface water monitoring program
o Sampling occur after rain events to improve likelihood of flowing

conditions

Sampling at SW6 may continue, and

Ditch inverts should be confirmed to assess groundwater-surface water

interactions
Future reports should include an assessment of trends in concentration over time for key
leachate indicator parameters in surface water stations.
Electronic data should be provided in electronic format (i.e. MS Excel) to facilitate
review.
Surface water monitoring data submitted as Appendix G of the 2017 AMR should be
reviewed for accuracy. Errors are noted in the submitted data.

Copies of the MECP Correspondence are included in Appendix K.

Malroz met with the MECP on March 21, 2019, to review action items for the Site. The following
tasks and action were discussed:

1.

1l

1il.

1v.

Discussion of PFAS sampling, rationale for sampling and use of subsequent analytical
data.

Development of the trigger mechanism to be evaluated following completion of the
additional delineation program and further input from Technical Support.

Observation of the brush pile and small stream flowing through the dug trench in the
active waste disposal area will occur at the next monitoring event. Recommendations
may follow.

Discrepancy between quoted Site capacity volumes in past AMRs and the ECA will be
clarified in 2019. A Closure report has been submitted to the MECP for review. We
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understand further direction regarding the sequence of review will be assessed in
conjunction with the MECP District office.

Development and Operations

A D&O and Closure Plan was submitted to the MECP on December 12, 2019. Preliminary
comments have been received by the MECP and a plan to address comments has been discussed
with the MECP District Office. The following sections summarize current site operations.

3.1  Waste Disposal Site Description

The Site operates under amended ECA A442003, which permits a 9.2-hectare waste disposal and
transfer site within a total site area of 18.7 hectares (Appendix A).

The TLTI purchased an additional 50 metre buffer to the east of the site, amounting to
approximately 3.7 ha, and the groundwater rights to an additional 12.7 ha beyond the eastern buffer
(Figure 2, Appendix B). These lands were registered-to-title as a contaminant attenuation zone on
June 2, 2017.

The Site relies on natural attenuation and is graded to minimize ponding and surface water
contacting the waste pile. Storm water is managed by swales located at property boundaries.
Landfill gas management is conducted via three gas vents located in the waste fill area.

3.2 Site Access

The Site can be accessed by County Road 34 (also known as Eden Grove Rd and King Street
West). Geodetic coordinates for the Site benchmark are as follows (2013 Site survey):

Zone: NAD 83, 18T
Easting: 0416311.6 m (+/- 0.5 m)
Northing: 4971193.8 m (+/- 0.5 m)
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3.3 Service Area

Only waste that is generated within the boundaries of the TL77 is accepted at the Site. According
to the 2016 census, the population of 7L 77 1s 9,465. The site receives waste from a curbside pickup
program in place for the town of Lansdowne.

3.4  Method of Waste Disposal

Waste is received at the waste transfer station in the north portion of the site. Waste is placed by
residents in labelled transfer bins from an adjacent built-up platform. Bins are then transported by
staff to the active waste face and deposited using an area-fill method. Waste is compacted using a
CAT compactor and covered bi-weekly. We understand that the site historically used the trench
and fill method for disposal.

Metals and tires are separated out from the waste for recycling and disposal off-site. Recyclables
are transported by Manco Recycling Systems Inc. to their facility in Napanee, Ontario, for
processing.

Burning waste at the Site is not permitted. Clean wood and brush deposited at the Site are chipped
on-site using a tub-grinder and deposited onto the waste mound.

3.5  Hours of Operation
The entrance and exit gates are locked during non-operating hours. The Site’s operating hours are:
Monday, Tuesday, Thursday, Friday, Saturday ~ 8:30 a.m. —4:45 p.m.

Signage (as per the ECA) is present at the site’s entrance. Site attendants are on-site during the
hours of operation and are responsible for directing the public to the waste drop-off and diversion
areas within the site.

3.6 Waste Characteristics

In accordance with the ECA, only solid non-hazardous municipal waste as defined under Reg. 347
is accepted at the Site. Wastes are inspected by site staff prior to their acceptance at the Site. We
understand that several loads were refused at the site in 2018 for one or more of the following
reasons:

® size,

e the garbage was not contained in clear plastic bags,

e loads contained non-acceptable waste (tree stumps or shingles), and
¢ loads originating from outside the township.
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White goods are received at the site via drop off and from the Briar Hill and Escott Landfills. These
goods are drained of refrigerant prior to acceptance. White goods are removed from site by Manco
for disposal at their facility in Napanee.

3.7  Phasing of Site Usage

The waste mound at the site comprises two separate areas: the old waste mound to the south and
the active fill area located at the north edge of the waste mound. Active waste filling will progress
north towards the site’s northern property boundary.

3.8 Cover

Cover was applied in 2018 to the active waste mound in approximately 150 mm lifts on a bi-
weekly basis. We understand that final cover has been applied to the southern, portion of the waste
mound and interim cover has been applied to the middle portion (Figure 2, Appendix B).

Copies of waybills detailing the quantity of cover material purchased for the site are included in
Appendix C. We understand the tickets are reported in cubic yards, with the later tickets reported
in truck loads (approximately 17 cubic yards per truck). Based on discussions with the site
superintendent, James Tuck, we understand approximately 3,116 m> of cover was deposited at the
site in 2018.

3.9 Site Inspections

Previous recommendations by the MECP to maintain records of the daily inspections were
implemented as of April 23, 2018. Inspection results were recorded on daily field sheets which
are included in Appendix D.

Inspections indicated that ponded water was observed periodically at the site as a result of rain
events. Windblown litter and birds were observed around the Site on several occasions. Litter
pickups and other actions taken to address these observations are described in the site inspection
records. Leachate seeps were not observed during the inspections completed in 2018.

Malroz undertook inspections of the Site during the two monitoring and sampling programs on
May 23 and November 18, 2018. Results of these inspections are included in Appendix E.

Illegal dumping continues to occur on Kidd Road South, next to the landfill. We understand efforts
to address and prevent illegal dumping, including signage and investigations into the source of the
waste, are ongoing.
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3.10 Spills

A spill of approximately 25 litres of hydraulic oil occurred at the eastern entrance to the Landfill
on April 18, 2018 from a ruptured hose on a TLT71-owned excavator. The spill was reported to the
MECP Spills Action Centre and recovery efforts were undertaken to contain the contamination.
Malroz was retained to observe components of the containment and to conduct verification
sampling after the clean-up. Results of the verification sampling program were presented in a
letter from Malroz to TLTI personnel dated August 13, 2018. We understand this letter has been
forwarded to the MECP District office.

3.11 Record Keeping

Field notes and Site records are maintained at the Township offices, located at 1233 Prince Street,
Lansdowne, Ontario. Copies of the daily site records are included in Appendix D. A summary of
the waste logs kept for the site is provided in Appendix F.

3.12 Remaining Site Capacity

The current ECA identifies an approved area capacity of 9.2 hectares rather than a volume limit.
Proposed design contours that establish a volume capacity were subsequently developed by
BluMetric and TLTI in January 20172. The proposed designs were provided to the MECP as part
of a site closure plan, which was submitted in December 2018. The new design proposed a final
capacity of 264,387 m®. Reshaping will be required once the landfill is closed.

Annual quantities of waste deposited at the site are estimated from annual surveys conducted by
Malroz in December 2017 and 2018. Results of the surveys are presented below.

Year | Waste and Fill | Deposited to Date | Estimated Remaining | Average Fill Rate
Deposited (m?) Capacity (m?) (m*/year)

2017 4,300 225,753 38,634 5,016

2018 3,753 229,506 34,881 4,620

Malroz calculated an average fill rate of 4,620 m® using fill rates from 2016, 2017, and 2018. Based
on the average fill rate, the Lansdowne WDS has an estimated remaining lifespan of 7 years.
Contours of the waste mound are presented in Figure 5 (Appendix B). The fill area remains within
the approved area.

3.13 Record of Complaints

Two complaints were received regarding operation of the Site. The initial complaint, dated May
19, 2018, was received by the site attendant and related to refusal of loads due to a lack of proof

2 Presented in the Malroz 2015-2016 AMR (Appendix F)
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of residency within the TLTI. A second complaint was received on November 9, 2018, by a
resident who requested that larger loads be accepted at the site.

Description of Monitoring Program

The groundwater monitoring program was completed in accordance with the ECA, with the
addition of wells newly installed by Malroz, and is detailed in the table below.

In addition to sampling the groundwater monitoring wells, Malroz attempted to collect a sample
from the drinking water well located at 572 Country Road 34 during both sampling events. Access
to the well was limited during the spring, as the home owner could not be reached to arrange access
in time to accommodate the sampling date. Access was arranged for the fall sampling event.

Tasks Analyses Groundwater Wells
Monitoring Field Parameters Existing Wells

e  Visual inspection of wells

e  Survey well location with GPS

e Measure combustible vapours in
wells

e  Measure depth to water and depth
to well bottom

Groundwater Sampling

e  Purge and sample each location

e Examine water for impact (e.g.
discolouration, LNAPL)

e  Measure field parameters

e  Submit samples for field analyses

Well Inspection

e Assess the condition of all
monitoring wells included in the
groundwater monitoring program

Temperature, pH, dissolved oxygen,

oxidizing/reducing potential,
conductivity, turbidity

Laboratory Parameters:

Alkalinity, Boron, N — Ammonia,
Cadmium, BOD, Calcium, COD,

Chromium, DOC, Cobalt, Conductivity,
Copper,
Phenols, Magnesium, Phosphorus (total),
Manganese, TDS, Potassium, TSS,
Silver, Total Kjeldahl Nitrogen, Sodium,
Chloride, Strontium, N - Nitrate,
Uranium, N — Nitrite, Vanadium,
Sulphate, Zinc, Mercury, Aluminum,

Hardness, Iron, pH, Lead,

Arsenic, Barium

Volatile Organic Compounds (VOCs) to
be analyzed every 5 years

91-1, 91-2 (destroyed), 91-3,
91-4, 11-1, 11-2, 11-3, 11-4,
11-5(destroyed), 11-6, 11-7,
15-2, 15-1 (formerly 03-2)

Malroz Wells:

MW101, MW102 (bedrock),
MW103, MW104(bedrock),
MW105, MW106, MW107
(bedrock).

Drinking Water Wells:
572 Eden Grove Road

There are nine active surface water sampling stations located around the Site: SW1, SW4, SWS,
SW11, SW12, SW13, SW14, SW15, and SW16. An additional surface water station (SW6) was
included in the 2018 monitoring plan to assess potential impacts from nearby agricultural
activities. A further surface water station (SW2) was also added to provide assist with evaluating
potential leachate impacts to the south of the landfill. The surface water monitoring program is
detailed below.

Malroz Engineering Inc.



2018 Monitoring, Development and Operations Report Page 10

Lansdowne WDS — A442003 File: 1037-113.00
Tasks ‘ Analyses Surface Water Stations
scxamine water for impact Field Parameters North Watercourse:
(discolouration, staining) temperature, pH, dissolved oxygen, | SW4, SW6 (voluntary), SWS,
*measure field parameters oxidizing/reducing potential, | SW12, SW14, SW16
smeasure stream flow conductivity, turbidity, flow.
esample each surface water station Laboratory Parameters South Watercourse:

*submit samples for analyses Schedule 5, Column 3: alkalinity, | SW1, SW11, SW15
ammonia, un-ionized ammonia,

arsenic, barium, boron, BOD, cadmium, | To Be Added in 2019:
chloride, chemical oxygen demand, | SW13

chromium, conductivity, copper, iron,
lead, mercury, nitrate, nitrite, total
kjeldahl nitrogen, pH, total phosphorus,
phenols, TDS, total suspended solids,
sulphate, zinc.

Plus: aluminum, calcium, cobalt, DOC,
hardness, phosphorus (total dissolved),
magnesium, manganese, nickel,
potassium, silver, sodium, strontium,

vanadium.

4.1  Variations in Monitoring and Reporting

Malroz completed the groundwater and surface water programs as specified in the ECA, with the
following variations:

e Sampling of the drinking water well locate at 572 Eden Grove Road could not be completed
during the regularly scheduled spring event as the home owner could not be reached to
arrange access.

e Surface water sampling station SW13 was not included in the surface water sampling
program due to an error. It will be included in the 2019 program.

4.2  Well Inspection

A well inspection was undertaken by Malroz during the sampling events in May and November
2018. The well inspection included a visual inspection of accessible portions of the well
piezometer, casing, cap, lock, and well seal. Wells were assigned one of the following conditions:

Poor — well integrity is compromised and the well requires repair

Fair — exhibits some minor deficiencies, however well integrity is not compromised.
Good — the well is in good condition with no obvious signs of damage.
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The well inspection identified existing wells to be in either fair or good condition. A summary of
the well inspections is provided in Table 1 (Appendix G).

4.3 Sampling and Monitoring Methods

Prior to sampling, each well was monitored for depth to water, depth to bottom, and combustible
gas vapours including methane. During monitoring, visual and olfactory observations were also
recorded. Groundwater elevation data, based on measured depths to water, is presented in Table
3 (Appendix G).

Groundwater sampling was completed using dedicated waterra tubing equipped with a foot-valve
or inertial pump. Prior to sampling, 3 to 5 well volumes of groundwater were purged from each
well. At the completion of purging, water quality was monitoring using a Horiba multi-parameter
instrument for the following parameters: temperature, pH, dissolved oxygen, oxidizing/reducing
potential, conductivity, and turbidity. Each sample destined for metals analyses was field-filtered
using a new disposable 0.45 micron inline filter.

Low-flow duplicate samples were collected from 11-2, 11-4, 11-1, 15-1 and MW 106 in May, and
from 11-2 and 11-4 in November utilizing a peristaltic pump. Low flow sampling was conducted
to evaluate potential impacts of sediment on the groundwater chemistry.

Samples from the drinking water well were collected prior to treatment, from the faucet located at
the entrance to the basement of the house.

Samples were collected using laboratory-supplied sample bottles containing preservatives
appropriate for each parameter. Samples were submitted to Caduceon Environmental Laboratories
(Caduceon) for analyses of the parameters listed outlined in Section 4.0.

4.4  Landfill Gas Monitoring

Landfill gas was monitored at the site, during the spring and fall sampling events, was completed
at each of the monitoring wells and the three landfill gas vents located in the southern portion of
the landfill. Results of the landfill gas monitoring are presented in Table 4 (Appendix G).

4.5  Data Quality Evaluation

Caduceon conducted the analyses for the groundwater and surface water samples. Caduceon is a
Canadian Association for Laboratory Accreditation (CALA) accredited laboratory that uses
MECP-recognized methods to conduct laboratory analyses.
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Discussion of Results

This section summarises and discusses the results of the 2018 monitoring and sampling program.

5.1  Well Inspection

Results of the 2018 well inspection indicated that the monitored wells at the site were left locked
and capped and were in fair to good condition. Minor repairs to some wells, including replacing
J-plugs, adding locks, etc., were completed in 2018.

5.2  Groundwater and Methane Monitoring

The methane monitoring program results are presented in Table 4 (Appendix G). The
concentration of methane in the wells were generally below detection limits during both
monitoring events with the following exception:

e Monitoring well MW 101 exhibited concentrations of >99 %LEL and 7 %LEL during the
spring and fall sampling events, respectively.

e Methane concentrations detected in the landfill vents located at the site were detected
between no response and >100 %LEL, indicating they are functioning as intended.

The groundwater elevations in shallow overburden wells suggest groundwater is flowing southeast
from the waste mound with potential groundwater mounding beneath the waste (Figure 3,
Appendix B).

Results of the comparison between shallow groundwater elevation and surface water body inverts
(Table 9, Appendix G) indicate a general upward vertical gradient. This suggests that shallow
groundwater is discharging to the surface. Drainage ditches to the north, west, and east of the Site,
as well as the southern wetland, may be influencing groundwater flow direction and acting as an
intercept for leachate.

The three bedrock well (MW 102, MW 104, MW 107) groundwater elevations suggest a flow to the
east-northeast.

An upward vertical gradient between bedrock and overburden was observed at MW 102 & MW103
west of the Site and at MW 107 & 11-6 to the east. Wells MW105 and MW 104, show seasonal
variations with bedrock discharge to the shallow overburden in the spring and recharge in the fall.
Further evaluation of the vertical gradient north of the Site will be monitored in future years.
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5.3 Shallow Groundwater Evaluation

Analytical results from the shallow groundwater are summarized in Table 5, Appendix G.
Laboratory certificates of analyses are presented in Appendix J. The shallow groundwater at the
Site is characterized by 13 wells (listed in Table 2, Appendix G). The following wells and their
intended uses, with respect to this monitoring program, are listed below:

Background Leachate Compliance Monitors
11-4 11-2 East - MW106
MW103 (alternate) North - 11-1 and MW 105 (off-site)

South - 15-1 and 15-2(off-site)
Background

Well 11-4, located in an agricultural field to the west of the site, has historically been used to
determine the background quality at the Site due to its location inferred to be up-gradient of the
landfill (Figure 3, Appendix B).

The background overburden water quality at 11-4 exhibited elevated concentrations of DOC,
hardness and nitrate, in exceedance of their associated Ontario Drinking Water Standards (ODWS)
or Ontario Drinking Water Guidelines and Objective (ODWGOs). These parameters are consistent
with agricultural impacts or geological conditions of the region.

Leachate Monitoring (11-2)

Leachate at the Site is monitored by well 11-2. Results from monitoring well 11-2 show ODWS
and/or ODWOG exceedances of alkalinity, DOC, hardness, nitrate, TDS, aluminum, iron, and
manganese during one or more sampling events in 2018.

Leachate characterization was assessed using leachate indicator parameters (LIPs). LIPs were
selected by comparing results from the leachate monitoring well (11-2) to the 95 percentile of
historic background (Table 5, Appendix G). Parameters exceeding the 95™ percentile by 50% or
more were considered as potential LIPs. Parameters for which the background exceeded ODWS
criteria were removed from the list. Elevated concentrations of common leachate parameters were
also observed at monitoring well MW 103, which is located upgradient from the site. A second
reduction in potential LIPs was conducted based on the results at MW103, to further our
understanding of background conditions and distinguish leachate.

Based on the above assessment, the following LIPs were chosen for the site: alkalinity, ammonia,
sulphate, and boron.
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Potential Leachate Indicating Core Leachate Indicating Supplemental Leachate
Parameters Parameters Indicating Parameters

alkalinity barium alkalinity DOC
ammonia boron ammonia iron

DOC cobalt sulphate chloride

conductivity manganese boron

hardness potassium

TDS sodium
chloride strontium
sulphate Iron

Parameters DOC, chloride and iron have previously been considered as LIPs, however, we have
not included them as core LIPs for the following reasons:

e DOC: historic results have identified concentrations in the background well above the
ODWS criteria and appear to be related to agricultural activities.

e Chloride: concentrations are elevated in the upgradient well MW 103, which suggests a
non-leachate source may be influencing chloride concentrations around the Site, such as
road salting operations along the adjacent roadway.

e [Iron: concentrations at the leachate well 11-2 exceeded the ODWS and ODWGOs at the
spring event from conventional sampling methods. However, the low-flow sample
collected from the well at the same event met the standards. Elevated iron may be related
to suspended solids. Furthermore, the results of analyses for iron at the fall event were an
order of magnitude below the standards. As a result of the variability in results iron was
not considered a core LIP.

Southern Monitoring Wells (91-4, 15-1, 15-2, 91-3)

Evidence of leachate is present in wells 15-1 and 91-4, suggesting that leachate is migrating south
from the Site, consistent with the shallow groundwater flow direction. A decrease in the LIP
concentrations between upgradient well 91-4 and downgradient well 15-1 was shown in the data,
suggesting attenuation is occurring. With the exception of iron and boron, concentrations of
leachate parameters at 15-2 were less than the 95" percentile of historic background
concentrations. Boron results met the ODWS. Iron was observed to be within an order of
magnitude of the aesthetic objective at off-site location 15-2 and downgradient well 91-3,
indicating that appreciable attenuation from further upgradient wells 91-4 and 15-1 is occurring.
Monitoring wells 15-2 and 91-3 showed slightly elevated concentrations of other LIPs when
compared to background, suggesting minor leachate impact and attenuation from the leachate well.
Groundwater elevations and surface water monitoring indicate that shallow groundwater is
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discharging to surface water in the south of the site. Additional monitoring is recommended to
evaluate trends.

Eastern Monitoring Wells (11-6, 11-7, MW106)

Monitoring well 11-6 showed attenuated concentrations of LIPs when compared to the nearby
leachate well 11-2. Monitoring wells 11-7 and MW 106 showed slightly elevated concentrations
of alkalinity and ammonia when compared to background in the spring. However, in the fall, these
concentrations increased and were observed to be higher than the leachate well 11-2, potentially
impacted by agricultural activity. Sulphate and boron were observed to attenuate from the leachate
well 11-2 to wells 11-7 and MW 106.

Significant variability in the concentrations of parameters in the leachate well (11-2) compared to
wells downgradient and east of the Site was observed, including 11-6, 11-7 and MW106. This
includes DOC, hardness, iron and manganese. Considering the agricultural land-use, the regional
geologic composition, and shallow nature of the groundwater (occurring near to the ground
surface), in our opinion, this variability is expected

Northern Monitoring Wells (11-1, 11-3, MW105)
Results from monitoring wells located to the north of the waste mound show that attenuation is

occurring as groundwater flows north towards Eden Grove Road. Concentrations of LIPs at
monitoring well 11-3 were slightly elevated when compared to background, however, these
concentrations have attenuated at downgradient well 11-1. Monitoring well 11-1 showed elevated
concentrations of alkalinity, however MW 105 shows attenuation further downgradient, which may
indicate that shallow groundwater flow from the Site is being intercepted by the drainage ditches.
Groundwater chemistry in the vicinity of Eden Grove Road may be impacted by road salting
activities.

Volatile Organic Compounds Analyses (VOC)

The VOC analyses conducted in 2018 were reported below the laboratory reporting limit, with the
exception of a detection of chloroform in well MW107 during the spring sampling event, and
chlorobenzene at well 91-4 during the fall event (Table 6, Appendix G). VOCs were not detected
at the site in the previous monitoring programs and do not appear to be related to leachate or
landfill activities. Evaluation of the need for ongoing VOC analyses should be considered.
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ODWS and ODWGO Evaluation

Exceedances of the ODWS are presented in Table 5 (Appendix G) and are limited to nitrate, and
arsenic. Concentrations of nitrate are greatest in the background monitoring wells and are expected
to be related to agricultural activities. Exceedances of arsenic are limited to monitoring well 91-
4. Given concentrations of arsenic are an order of magnitude less in the leachate well and
concentrations did not exceed the standard at other wells, arsenic is not expected to be leachate
related at this time.

Exceedances of the ODWGOs were detected for the following parameters: alkalinity, hardness,
TDS, chloride, iron and manganese. Exceedances of the ODWS in the offsite well, MW 105, were
limited to hardness, TDS, pH and temperature. The reference criteria for these parameters are
aesthetic in nature or related to operational guidelines for water treatment systems.

54 Bedrock Groundwater Evaluation

Bedrock data was available from three monitoring wells:

e MWI102 located 175 metres west of the landfill;
e MW104 located across Country Road 34, 200 metres north of the active fill area; and,
e MWI107 located approximately 50 metres southeast from 11-2.

Given the direction of groundwater flow to the north-east, results from MW 102 are considered to
be representative of background groundwater conditions. A bedrock well was not located in the
waste mound, however, results were compared to MW 107 located approximately 50 metres to
the east.

Groundwater elevation monitoring of shallow wells and the bedrock wells has indicated a general
upwards gradient at the site (see Section 5.2). As such the influence of the landfill to the bedrock
below the shallow groundwater is anticipated to be mitigated and, the bedrock groundwater may
be influencing shallow groundwater quality.

Results from MW102 indicate background bedrock groundwater quality is characterized by
elevated concentrations of DOC, hardness, TDS, iron, and manganese which exceed the ODWS
or ODWGOs. Elevated levels of chloride, aluminum, barium, magnesium were also detected at
levels approaching their ODWS or ODWGOs, or near their typical landfill leachate
concentrations®. A limited dataset was available for the background bedrock monitor, and as such,
caution should be used when interpreting results.

Results from the bedrock well MW 104, located to the north of the Site, were generally consistent
or less than concentrations observed in the background well.
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Results from well MW107, adjacent and downgradient of the waste fill area, indicate elevated
concentrations of core and supplemental leachate indicators (DOC, sulphate and boron).
Comparing groundwater elevations at MW 107 and 11-6, and considering that bedrock drops off
to the east of MW107 (observation at 11-7 and MW 106), it is anticipated that the groundwater at
MW107 is hydraulically connected to the overburden and monitored by wells 11-7 and MW106.
Both wells are anticipated to be downgradient from MW107. As such, reasonable characterisation
of the groundwater quality downgradient of MW 107 is provided by the existing overburden wells.

5.5  Drinking Well Evaluation

Results from the drinking water well at 572 Eden Grove Road are summarized in Table 7,
Appendix G. The results of the fall analyses were reported below the ODWS, with the exception
of hardness, TDS, chloride, and manganese during the fall. The residential well could not be
accessed during the spring sampling event.

The residential well is located upgradient from the landfill and, based on discussions with the well
owner, is installed in the deep bedrock. Results are expected to be unrelated to landfill operations.
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5.6 Surface Water Evaluation

Analytical results from the surface water sampling program are summarized in Table 8, Appendix

G. The surface water chemistry at the Site is characterized by the following sampling stations:

Station UTMs (NAD 83, Zone 18)
Northing (m) Easting (m)

Southern Surface Water Stations
SW1 4916518 416491
SW2 4916548 416396
SW11 4916509 416302
SW15 4916390 416219
Northern Surface Water Stations
SwW4 4917168 416314
SW6 4917066 416218
SW8 4917808 416459
SW12 dry dry
SW16 4917220 416380
Downstream Surface Water Stations
SW14 4917263 417071

For the purposes of describing the chemical characteristics of each surface water feature, the
following sections will evaluate the north watercourse, west in the roadside ditches, and south
stream/marsh separately. The locations of surface water stations are presented in Figure 2
(Appendix B).

North Watercourse:
The north half of the property drains to smaller drainage ditches, located parallel to the east and

west property edges, which flow into the roadside ditch along the south side of County Rd 34
(Figure 2, Appendix B). Groundwater is expected to discharge to these ditches, based on the invert
of these ditches and groundwater elevations at the site.

Surface water station SW4 was used as a background station in 2016 due to its upgradient location
relative to the landfill. Surface water station SW6, located upstream (west) of SW4, along the
drainage ditch west of the landfill, was temporarily added in 2017 to assist with the characterization

of background conditions.

Results of the surface water analyses within the north watercourse in 2018 are as follows:
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Background stations continued to exhibit elevated levels of total phosphorous and metals,
including cobalt, copper, iron, vanadium, and zinc at levels above the PWQOs and
cadmium concentrations exceeding Table B of the MECP Technical Guidance
Document®. These results indicate background loading of the north stream is occurring.
Concentrations of iron, a typical leachate indicator, appear to be elevated in the majority
of surface water stations, but appear to be background related. Concentrations of iron
were generally lower than the background station in the downstream station SW14.
Nitrate loading of the stream was observed during the November sampling event and
appeared to originate from the background stations. Nitrate impacts are inferred to be
related to nearby agricultural activity.

Concentrations of alkalinity, ammonia, boron, DOC, conductivity, and chloride were
elevated at SW12, located east of the active waste area.

Elevated levels of sodium and chloride at the north stream stations indicated possible
contributions from road salting.

With the exception of boron in May, concentrations of the following core LIPs in downgradient

station SW14 were within the 95 percentile of values previously reported for the background

station (SW4) and generally close to the historic average: alkalinity, ammonia, and sulphate. The

north stream appears to be receiving some leachate contributions, but attenuation is occurring
between the landfill and the downgradient station (SW14).

South Marsh Area

The background station for the south marsh area is SW15, which is located furthest upstream from

the WDS and is in the marsh area southwest of the Site. Results of the chemistry analyses within

the south watercourse in 2018 are as follows:

Background results at SW15 exceeded the PWQOs on one or more occasion in 2018 for
iron, total phosphorous, zinc, cadmium, copper, vanadium, pH and/or DO.

Results at SW15 show some similarities (eg: nitrates) to the northern background stations
(SW4 and SW6) and may contain inputs from the nearby agricultural activities.

Results show minor increases in alkalinity and boron, and in the supplemental leachate
indicators DOC and chloride, at surface water stations next to the landfill. However, most
parameters are within the historic 95" percentile of the background data and are proximal
to the historic average at background station SW15.

With the exception of sulphate in November, concentrations of core LIPs were consistent
between the downgradient station SW1 and the background station SW15.

3 MECP, Technical Guidance Document Monitoring and Reporting for Waste Disposal Sites (November 2010).
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These results suggest potential leachate contributions to surface water south of the site.
Concentration trends of LIPs should be further evaluated in 2019 to assess if SW15 remains a
suitable background location.

Exceedances of the PWQOs observed during 2018 are as follows:

Parameter May November
alkalinity SW1
unionized ammonia SW12
pH (lab) SW14 SW1, SW2
phenols SW12 SW16, SW8, SW12, SW14,
SW1
aluminum SW12 SW4, SW2, SW1
arsenic SW12 SW12
boron SW12 SW12
cadmium SW6, SW4, SWI15, SW2,
SW1
cobalt SW6, SW4, SW12 SW6, SW4, SWI16, SWS,
SW12, SW14, SW15, SW11,
SW2, SW1
copper SW6, SW4, SW12 SW6, SW4, SWI16, SWS,
SW12, SW15
iron SWo6, SW4, SWS8, SWI12, SW6, SW4, SWI16, SWS,
SW14, SW15, SW2, SW1 SW12, SW14, SW15, SW11,
SW2, SW1
vanadium SW6, SW4, SW12 SW6, SW16, SW8, SW15
zinc SW6, SW4, SW16, SW12, SW6, SW4, SW16, SWI12,
SW14, SW15, SWI11, SW2, SWI14, SW15, SW2, SW1
SW1
pH (field) SW4, SW14, SW11, SW16, SW8, SW14, SW15,
SW11, SW1
total phosphorous SW6, SW4, SW16, SWS8, SW6, SW4, SWI16, SWS,
SW12, SW14, SW15, SW11, SWI12, SW14, SWI15, SWI1,
SW2, SW1 SW2, SW1
dissolved oxygen SW6, SW12, SW2, SW1 SW6, SW8, SW14, SWI15,
SW11, SW1
unionized ammonia SW4, SW14 SW12
(field)
lead SW6
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Exceedances of the CWQG (or Table B) in May include phenols and chloride at SW12, cadmium
at SW6, SW4, SW12, SW14, and SW11, and zinc at SW12. Exceedances of the CWQG in
November include phenols at SW8 and SW12, nitrate at SW6, SW4, SW16, SW8, SW12, SW14,
and SW15, nitrite at SW12, cadmium at SW6, SW4, S16, SW8, SW12, SW14, SW15, SW11,
SW2, and SW1, and zinc at SW6, SW4, SW16, SW8, SW12, SW15, SW2 and SW1.

Exceedances of the Table A, Aquatic Protection Values (APVs), in May included iron at SW6,
SW4, SW12, and SW15, lead at SW4 and SW12, and pH at SW4 and SW14. Exceedances of the
APVs in November included sulphate at SW12, copper at SW6 and SW12, iron at SW6, SW4,
SW16, SW8, SW14, SW15, SW11, SW2, lead at SW16, SW8, and SW15, zinc at SW6 and SW1,
and pH at SW11.

A number of the exceedances noted above appear to be related to background loading of the
stream, including those reported at SW14. Some exceedances at SW12 may be leachate related,
however, leachate-related exceedances appear to attenuate prior to the downstream station SW14.
Leachate related impacts above the standards are not expected to continue beyond SW14.

Surface water station SW13 should be added to the surface water sampling program in 2019 to
assess water quality downgradient from the southern watercourse.

5.7  Reasonable Use Policy

The ECA requires that the Site follow the Ministry Guideline B-7 “Incorporation of the Reasonable
Use Concept into MOEE Groundwater Management Activities” to assess groundwater quality.
Reasonable Use Limits (RULs) have been calculated for the analyzed parameters with
corresponding ODWS (see Appendix I) for the overburden and bedrock aquifers.

The reasonable use policy was previously applied to monitoring wells 11-1, 11-7, 15-1 and 91-3,
which are located near the boundary of the site and associated CAZ. Recently installed monitoring
well MW 106 has replaced compliance well 11-7 to the east. Monitoring well MW 105, located
immediately off site to the north of the landfill and on the other side of Eden Grove Road, was also
compared to the RULs.

Bedrock well MW 104 was compared to the bedrock RULs. Bedrock RULs were also applied to
overburden monitoring MW106 in lieu of the eastern bedrock well MW 107, given the rationale
outlined in Section 5.4. Results indicate exceedances of RULs in in May and November. Results
from the newly installed well MW103 located upgradient (northwest of site) indicate that the
exceedances for alkalinity, DOC, hardness, TDS, chloride, and manganese appear to be related to
background, agricultural activities and/or potential impacts from road salting. Therefore, these
parameters have not been applied as part of the reasonable use evaluation at this location.
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Iron concentrations are elevated in compliance wells MW 106, 15-1, 11-1, and 91-3. However,
results of the analyses conducted at the leachate well (11-2) and results of concurrent low flow
sampling show either little to no iron concentrations in the leachate at this location or that
concentrations appear to be related to suspended solids. Results indicate background
concentrations of iron are elevated above the ODWGOs in the bedrock aquifer. Considering the
above regarding iron, we are of the opinion the site is in compliance with the RUL for iron.

Northern Property Boundary

Groundwater exceedances of the RULs were reported at 11-1 near the Site’s north property
boundary. These exceedances of the RULs generally do not extend to MW 105 which is located
50 metres north of the property line, and 25 metres north of County Road 34 right of way.
Exceptions include Hardness, TDS, and chloride during both events, and an exceedance of barium
during the November event. Concentrations of these parameters are consistent with road salting,
agricultural land use and the nature of the bedrock concentrations. Further monitoring of these
trends is recommended as part of the ongoing monitoring program.

Eastern Property Boundary

Exceedances of the RULSs at the eastern most well (MW 106), are limited to DOC, hardness, iron
and manganese. Contributions to concentrations of DOC are expected from the agricultural land
use. Hardness has been observed to be naturally variable in the area. Iron concentrations in the
leachate well (11-2) were observed to below those reported in compliance well MW 106, indicating
the iron is not related to the landfill. Manganese concentrations exceed the RUL but are below the
95" percentile of the background and concentrations in the upgradient well MW 103, indicating
leachate is not contributing additional impacts.

Southern Property Boundary

Exceedances of the RUL to the south of the property have been reported for alkalinity, DOC,
hardness, TDS, barium, iron, and manganese. The majority of these parameters are expected to
be related to background and/or agricultural activities. Groundwater in this vicinity is expected to
discharge to the adjacent surface water body, therefore, the surface water monitoring program
plays an important role in monitoring impacts and evaluating compliance.

Bedrock

Exceedances of the RULs in bedrock well MW 104, located north of the subject site, were limited
to hardness and TDS, and are not expected to be leachate related. Groundwater in the bedrock in
the vicinity of MW 107 is expected to discharge to the overburden aquifer and, as such, the RUP
was not applied at this location.
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Conclusions

The Lansdowne WDS is an active site which accepts non-hazardous solid waste. The Site relies

on natural attenuation of impacted groundwater which is expected to discharge the site’s

surrounding drainage features and adjacent wetland. The site is subject to Ministry Guideline B-7.

We offer the following conclusions for consideration:

1.
1l.

1il.

1v.

Vi.

The site received approximately 3,753 m? of waste in 2018.

The site has a remaining capacity of 34,881 m® (based on the proposed design in the
recently submitted D&O) and an estimated remaining lifespan of 7 years.

One spill was reported at the WDS in 2018, however, this spill was remediated and
verification sampling was completed.

Core leachate parameters have been revised to alkalinity, ammonia, sulphate, and boron
due to elevated background levels of chloride, DOC and iron. These parameters are
expected to be related to agricultural impacts, road salting operations, and/or naturally
elevated levels found within the bedrock and sand layer at the bedrock overburden
interface.

Based on the 2018 monitoring results and our current understanding of the Site conceptual
model, the site meets the Reasonable Use Policy. Exceedances of some of the calculated
Reasonable Use Limits are not expected to be related to leachate. Where leachate-related
exceedances exist, groundwater discharges to surface water features around the site and is
assessed through the surface water monitoring program.

Potential leachate impacts to the surface water appear to be limited within the site
boundaries. Leachate impacts may be masked by background loading of a number of
indicators parameters. Concentrations of leachate indicators in downstream surface water
stations do not appear to be leachate-related based on the surface water evaluation.

Recommendations

The following recommendations are made for the operations, surface water and groundwater

monitoring plans:

1.

The sampling program should continue to include wells MW101, MW102, MW103,
MW104, MW105, MW106, MW107.

Monitoring should continue twice per year during the spring and fall, using the established
parameter list.

The monitoring well network should be evaluated following development of a trigger
mechanism and unused wells should be abandoned in accordance with O. Reg. 903.

Final cover should continue to be applied to portions of the waste fill area that have reached
final contours.

At the time of final cover placement, adjust waste pile so that it conforms to the new design.
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6.

10.

11.

Attempt to complete surface water sampling events following rain events to increase
probability of flowing conditions.

Include surface water station SW13 in the 2019 sampling program.

Continue to sample surface water station SW6 to assess source of metals impacts to the
north stream. Evaluate surface monitoring program stations SW4 and SW6 for
contribution to surface water interpretation with MECP.

Remove the drinking water well at 572 Eden Grove Road from the sampling plan as this
well is located upgradient of the landfill.

Develop a trigger mechanism for evaluation with the District and Regional Technical
Support.

Evaluate the presence of tile/engineered drainage in the field located to the east of the Site.
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