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1. INTRODUCTION

EnVision Consultants Ltd. (EnVision) in association with Tulloch Engineering Inc. (Tulloch) was retained by
the Township of Macdonald, Meredith & Aberdeen Additional (the ‘Client’) to prepare the 2023 annual
groundwater and surface water monitoring report at the property identified as Macdonald, Meredith &
Aberdeen Additional Landfill Site, Echo Bay, Ontario (the ‘Site). It is our understanding that this
assessment has been requested as Condition 6 outlined in the Amended Environmental Compliance
Approval (ECA) #A561302, dated October 14, 2021, issued by the Ministry of the Environment,
Conservation and Parks (MECP). A copy of the ECA is attached in Appendix A.

1.1.  BACKGROUND

The Site is irregular in shape, occupying an area of approximately 63.3 ha (156.4 acre) with 27 hectares
for landfilling, in a mainly rural area of the Township of Macdonald, Meredith and Aberdeen Additional.
The Site is located on the western side of Watson Side Road East, approximately 1.6 km east of the
intersection of Pioneer Road and Watson Road East, at 503 Watson Road East Lot 10, 11, Concession 28,
Macdonald, Meredith and Aberdeen Additional Township, District of Algoma. The location and
orientation of the Site is depicted on Figure 1, attached.

A 30 m setback from the property line has been provided as a buffer for the Site with a designated
Contaminant Attenuation Zone (CAZ) located in the northern portion of the Site, as shown in Figure 2. In
late 2023, additional efforts associated with improving the landfill's fire buffer were implemented along
the west and south of the Site, which included enhancement of a perimeter ditch around the south and
west ends of the primary landfill area. This perimeter ditch is designed to intercept and direct surface
water runoff away from the landfilled material. This work was completed after all 2023 monitoring
events and is therefore not represented in the following program. Going forward into future years, the
impact from this diversion should be assessed as part of ongoing environmental monitoring.

It is understood that historical hydrogeological and surface water monitoring has been ongoing at the
Site since 2013. The field work component, which includes site visits to collect surface and groundwater
samples, visual inspection of site instrumentation, and collection of field parameters, including
groundwater levels has been completed by Tulloch for the 2023 period. The following summary provides
an overview of the data collected in 2023 during each scheduled visit. The data was obtained over three
separate site visits, completed in May, August, and November of 2023,

Well inspection reports including photographs, water level data, well purging information, and
the collection of groundwater samples;

Submission of six (6) suites of groundwater samples, analysis, and tabulation of data from the
onsite monitoring wells to certified laboratory;

Inspection of four (4) surface water stations, including collection of field parameters, flow
estimates, and surface water sampling;
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Submission of four (4) suites of surface water samples, analysis and tabulation of data from the
existing surface water stations;

Collection of photographs documenting observations made during each site visit.

The objective of the annual report is to evaluate the impacts that the Site has on the local groundwater
and surface water systems based on the data obtained from the annual field monitoring program.
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The hydrostratigraphic setting in the area has been established based on previous site investigations,
annual monitoring programs, and from the site-specific borehole logs, as seen in Appendix B.

2. BEDROCK GEOLOGY, TOPOGRAPHY AND DRAINAGE

A total of six (6) boreholes designated as BH/MW-1 to BH/MW-6 were advanced, with BH-1 to BH-4 being
excavated onJuly 25, 2013, and BH-5 to BH-6 being excavated on July 15, 2015. The approximate
locations of the local wells are shown in Figure 2. Two hydrostratigraphic cross-sections (referenced on
Figure 2) have been provided, designated as (A-A" and B-B'), and are provided as Figure 3.

Through an interpretation of the borehole logs, two (2) main hydrostratigraphic units have been
identified underlying the Site. The local stratigraphic profile is as follow in sequential order from grade:

Clay overburden
Precambrian bedrock

The clay overburden is inferred to consist of highly impermeable soils within the study area. As this unit
is dominantly comprised of clay with silt to trace of silt, it is reasonable to estimate the hydraulic
conductivity of the unit to be 10 cm/sec or less, based on the principles of the Unified Soils
Classification System (USCS), and recommendations found in the MECP publication manual of Policy
Procedures and Guidelines for Onsite Sewage Systems, Section 6.3.11 entitled the “Approximate
Relationship of Soil Types of Permeability and Percolation Times"”. The borehole logs indicate clay as the
primary soil type from a depth of 0.05 m below ground surface extending to the full depth of the
excavations with the deepest borehole extending to 6.10 m below the ground surface.

The Precambrian bedrock which underlays the site belongs to the Cobalt Group of the Huronian
Supergroup, which is primarily characterized by conglomerate and parallel-laminated argillite to
siltstone, arkose, and arenite. The bedrock was not encountered during the monitoring well installations;
however, refusal was noted during boring work at MW-6.

Surface drainage at the Site is primarily conveyed by an unnamed creek originating along the eastern
landfill limit boundary, south of the commercial and domestic waste areas, running from north to south
then to the west then to the north along the landfill limit perimeter extending north past the northern
boundary of the waste disposal area. This follows the general topography in the area.
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3. MONITORING PROGRAM

3.1. GROUNDWATER MONITORING PROGRAM

The groundwater monitoring network on the Site consists of six (6) monitoring wells. The locations of the
groundwater monitoring wells can be seen in Figure 2. Four (4) monitoring wells designated as MW-1 to
MW-4 were drilled and installed near the landfill limit of the Site on July 25, 2013. Borehole logs are
provided in Appendix B. Table C-1, in Appendix C includes well construction, location, and elevation
details. Note that the original borehole logs refer to MW-1 through MW-6 as BH1 through BH6, however
these are confirmed as the same series of wells where BH1 is the record for MW-1, etc.

MW-1 is located upgradient from buried waste areas and intended to serve as a background monitor,
MW-2 and MW-3 are downgradient of the commercial and domestic waste areas, and MW-4 is
downgradient of the waste disposal area in an open pasture.

Two (2) monitoring wells designated as MW-5 to MW-6 were drilled and installed on July 15, 2015, upon
the MECP's recommendation. MW-5 is within the Contaminant Attenuation Zone (CAZ) downgradient of
the waste disposal area, and MW-6 is located east of the groundwater divide and intended to serve as a
background monitoring station isolated from onsite activities.

The monitoring wells are constructed of 50.8 mm PVC casing with approximately 3.05 m long screens,
with an imported sand pack, and capped with bentonite.

The borehole logs and monitoring well construction details are provided in Appendix B and Appendix C
respectively.

Table 3 in Schedule 3 of the ECA prescribes the required annual groundwater monitoring program.

Table 3-1, below outlines the ECA groundwater monitoring program frequency, while
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Table 3-2 outlines the required sampling parameters.

Table 3-1: Groundwater Monitoring Program
SAMPLING LOCATION FREQUENCY

Laboratory - Spring & Summer Sampling
MW-1, MW-2, MW-3, MW-4, MW-5, AND

MW-6 Laboratory - Fall Sampling
Field - All Seasons
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Table 3-2: Groundwater Sampling Parameters

SAMPLE TYPE PARAMETERS

GROUNDWATER

(LABORATORY - Alkalinity, Ammonia, Barium, Boron, Calcium, Chloride, Conductivity, iron, Magnesium, Nitrate, pH,
SPRING & Sodium, Total Dissolved Solids, Sulphate, Chemical Oxygen Demand, Dissolved Organic Carbon
SUMMER)

GROUNDWATER Alkalinity, Ammonia, Arsenic, Barium, Borom, Cadmium, Calcium, Chloride, Chromium, Conductivity,

Copper, Iron, Lead, Magnesium, Manganese, Mercury, Nitrate, Nitrite, Total Kjeldahl Nitrogen, pH, Total
Phosphorus, Potassium, Sodium, Total Dissolved Solids, Sulphate, Zinc, Benzene, 1,4 Dichlorobenzene,
Toluene, Vinyl Chloride, Chemical Oxygen Demand, Dissolved Organic Carbon, Phenol

(LABORATORY -
FALL SAMPLING)

GROUNDWATER
(FIELD - ALL pH (filed), Conductivity (field)
SEASONS)

Groundwater level monitoring and water quality sampling are conducted three times a year during the
spring, summer, and fall sampling events which occurred on May 31, August 30, and November 13 in
2023. MW-1, MW-2, and MW-4 were noted to be in good condition, whereas MW-3 was noted to have a
lock that was difficult to open, and MW-5 and MW-6 were noted to have heaved concrete base resulting
in the monument casings being able to rock back and forth. The historical and current groundwater
levels were measured prior to sampling, which have been provided in Appendix D along with the
hydrographs. Climate information showing total precipitation by month is also provided as reported by
the nearby climate station Sault Ste. Marie (#6057591).

Prior to sampling the monitoring wells were purged of a minimum of three well volumes, to induce fresh
flow of formation water to the screen interval. Wells were allowed to recover overnight.

New, clean, single-use disposable bailers were used to purge the wells and collect groundwater samples.
Groundwater samples were transferred promptly into the laboratory-provided containers and
preserved according to the protocols. For metal analysis the samples were filtered using a dedicated
0.45 pm disposable filter before using nitric acid for preservation. The samples were stored in a
temperature-controlled cooler and transported to the laboratory for analysis. The laboratory certificates
of analysis are provided in Appendix E.

Field temperature was measured for the samples; these results are used as background information.
The field monitoring data can be seen in Appendix F.

3.2. SURFACE WATER MONITORING PROGRAM

Four (4) current surface water stations and three (3) historical surface water stations have been
established on the Site situated along the water course as seen in Figure 2.
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The historical surface water station SW-1A, is located approximately 60 m downstream from the former
leachate detention pond. Surface water samples were collected at this sampling location in June 2010,
October 2012, and November 2013. After the groundwater monitoring wells were installed in 2013, SW-
1A was abandoned and SW-1B was installed further downstream adjacent to MW-4 approximately 150
m downstream from the former leachate detention pond as a replacement. Surface water sampling
events have been occurring at SW-1B since November 2014 to the present.

SW-2 is located approximately 50 m west of the fill area, downstream from the former leachate
detention pond. The detention pond, approximately 0.15 hectares in size, previously had an earth berm
that was located at the downstream end, which reportedly washed out several years ago. Currently, this
has not resulted in any surface water impoundment, and the downstream flows from south to north
along an unnamed creek at this location.

The historical background station SW-3A, is located near the assumed headwater area of the unnamed
creek rising southwest of the landfill. Historically, this surface water monitoring station was considered
to represent the landfill site background surface water quality conditions. Collecting water samples at
this location was challenging due to the low or non-existent flow conditions. The background sampling
station was relocated to another nearby stream in 2023, now SW-3B. The watercourse adjacent to
Watson Road East, east of the bedrock ridge, which serves as a local surface water divide is where SW-
3B is located, as this location is isolated from landfill surface runoff.

The historical SW-4A, is located along the unnamed creek upstream of a culvert crossing Watson Road
East, approximately 1 km north from the landfill site. The MECP staff recommended this location to the
Township as it was considered a “far field” location to assess surface water impacts and was sampled
once in May 2015. This location was abandoned following discussions and agreement with MECP staff
and another surface water station located downstream of the current property boundary, and
subsequently identified as SW-4B. Concerns arose that the water quality impacts observed at this
distance from the landfill may be impacted by other land use activities unrelated to the landfill site
operation. This resulted in SW-4B being located on the unnamed creek along the northern property
boundary, approximately 470 m north from the landfill site. Surface water sampling events have been
conducted at SW-4B from August 2015 to the present.
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Table 3-3: Surface Water Station Information
SURFACE WATER STATION DATE OF SAMPLING EVENTS PURPOSE
SW-TA June 2010 to November 2013 CAZ Monitoring
SW-1B November 2014 to present CAZ Monitoring
SW-2 June 2010 to present Landfill Area Monitoring
SW-3A June 2010 to October 2021 Background Monitoring
SW-3B May 2022 to present Background Monitoring
SW-4B August 2015 to present Property Boundary Monitoring

Table 1 and Table 2 in Schedule 2 of the ECA prescribe the required annual surface water monitoring
program.

Table 3-4, below outlines the ECA surface water monitoring program frequency, while Table 3-5 outlines
the required sampling parameters.

Table 3-4: Surface Water Monitoring Program

SAMPLING LOCATION  DESCRIPTION FREQUENCY

Unnamed Stream 150 m downstream of

SWIB Leachate Pond
SW2 Leachate Pond
SW3B Unnamed Stream Background 3 times per year (spring, summer, fall)**
SW4B Unnamed Stream at Property Boundary
Reference Stream (one or more to be
proposed)
Notes: ** at least 60 days apart
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Table 3-5: Surface Water Sampling Parameters

SAMPLE TYPE PARAMETERS*

Alkalinity, Aluminum, Ammonia, Arsenic, Barium, Boron, Cadmium, Chloride, Chromium, Conductivity,
Copper, Iron, Lead, Mercury, Nitrate, Nitrite, Total Kjeldahl Nitrogen (TKN), pH, Total Phosphorus,

SURFACE WATER Suspended Solids, Total Dissolved Solids, Sulphate, Zinc, Biochemical Oxygen Demand, Chemical
Oxygen Demand, Hardness, Phenol, Dissolved Organic Carbon, Temperature pH (field, Conductivity
(field), Dissolved Oxygen (field), Flow** (field)

NOTES:

*For any parameter listed which has a Provincial Water Quality Objective (PWQO) or Canadian Water Quality Guideline (CWQG) or Federal Environmental Quality
Guideline (FEQG) the detection limit for analyses shall be below the PWQO and interim PWQO and CWQG and FEQG for each such parameter.

** if flow is not measurable, record observation and take photograph.

The surface water samples were collected on May 31, August 30, and November 13 in 2023 at SW-1B,
SW-2, SW-3B, and SW-4B, according to the MECP protocols outlined in the Amended ECA. The surface
water samples for metals were not subjected to field filtering, therefore the laboratory reports
concentrations as total metals.

All surface water samples were collected in the prelabelled containers provided by the laboratory and
preserved as required and stored in a temperature-controlled cooler until they were shipped to the
laboratory for analysis. The laboratory certificates of analysis are provided in Appendix E.

Schedule 5 of the “Landfill Standards: A Guideline on the Regulatory and Approval Requirements for
New or Expanding Landfill Sites” was used as guidance for the surface water samples submitted for
laboratory testing in accordance with the ECA. The May and August sample sets underwent analysis for
Indicator parameters, while the November samples were submitted to be analyzed against an enhanced
version of the indicator parameter list.

Field temperature, pH, conductivity, dissolved oxygen, and flow are measured for the samples; these
results are used as background information. The field monitoring data can be seen in Appendix F.

3.3.  QA/QC PROGRAM

Following the previous monitoring event protocols for the Site, the 2023 monitoring program adhered to
various quality assurance/quality control (QA/QC) measures. Field protocols were followed by
experienced staff members using established industry techniques. This included each monitoring well
location and surface water station having dedicated or single use sampling equipment, changing gloves
between samples, etc. to eliminate cross contamination between sampling locations. Additional
measures included storing samples in temperature-controlled coolers until couriered to the laboratory,
ensuring compliance with approved holding times which was typically next-day delivery after sampling.
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For laboratory testing of groundwater and surface water samples, a Canadian Association for Laboratory
Accreditation (CALA) certified facility, Bureau Veritas Laboratories (BV) in Mississauga, Ontario was
retained. BV implemented standard operating procedures which included regular internal QA/QC
procedures. For instance, sample spikes and matric recovery analysis, standard additions, and internal
calibration checks were performed.

To detect and measure any potential biases that may have been introduced during sample collection,
handling, shipping, and analysis a QA/QC program has been established. This program includes
procedures to collect at least one (1) field duplicate of a groundwater sample and one (1) field duplicate
of a surface water sample during each sampling event to evaluate the laboratory analysis quality.

Field duplicate samples were collected from MW-3 and SW-2 during the May sampling event, MW-1 and
SW-1 during the August sampling event and MW-4 and SW-3 during the November sampling event for
QA/QC purposes. The field duplicate samples for each event were labelled as MW-7 and SW-5 as
displayed in Appendix E. To evaluate the laboratory chemical analysis reliability, the relative percent
difference (RPD) between the original and duplicate sample concentrations has been calculated. The
RPD is defined by the following equation:

|[R1— R2|

—X
R1+ R2
39

RPD = 100

where:

R1 = the original field sample result parameter concentration

R2 = the field duplicate sample result parameter concentration

When the parameter concentrations are greater than five times the reporting limit, if the RPD is equal to
or less than 20% the results are considered reliable. The tabulated RPD values can be seenin Table E-1

to Table E-6 of Appendix E. Reviewing the RPD values it can be concluded that the 2023 sampling data
falls within the reliable range.
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4. MONITORING RESULTS

4.1.  GROUNDWATER LEVELS AND FLOW DIRECTION

Static water levels were observed during the monitoring events prior to sampling which have been
provided in Appendix D along with the historical groundwater elevations in Table D-1. Figure D-1
presents the water level elevations over the entire monitoring program as hydrographs. The November
8, 2023, groundwater elevations have been used to demonstrate the groundwater contours at the Site
as displayed in Figure 4. The direction of shallow groundwater flows from southeast to northwest based
on the observed shallow groundwater elevations. The interpretation of groundwater flow incorporates
the geological setting, including the inferred topographical groundwater divide that is situated along the
east portion of the site. Groundwater flow is interpreted to follow the general topography, with some
component of flow directed towards the creek with overall flow directed towards the north.

Generally, the 2023 groundwater levels experienced an increase overall, across all three readings, when
compared to the 2022 levels. The water levels appear to be similar to the pre-2022 levels across the
entire network.

4.2.  GROUNDWATER QUALITY

The landfill effects observed in the groundwater have been assessed by comparing the parameters
which have been identified as leachate quality indicators for the Site, to the Ontario Drinking Water
Standards (ODWS), Provincial Water Quality Objectives (PWQO), as well as the Reasonable Use Guideline
(RUG) B-7 limits.

The Amended ECA identifies the leachate indicator parameters for the Site to include alkalinity, chloride,
sulphate, boron, sodium, iron, manganese, zinc and dissolved organic carbon (DOC). The historical and
current groundwater quality data is provided in Appendix G and the laboratory reports can be seen in
Appendix E.

Figure 5 to Figure 13 represent plots of concentrations over time and have been presented to illustrate
the historical and current trends of the applicable key water quality indicators with time.

4.2.1. GROUNDWATER COMPARED TO THE ONTARIO DRINKING WATER STANDARDS AND
PROVINCIAL WATER QUALITY OBJECTIVES

The laboratory analytical results for the groundwater quality were compared to the applicable ODWS
and PWQO, including Table 2 - Chemical Standards (Health Related) and Table 4 - Chemical / Physical
Objectives and Guidelines (Non-Health Related) from the ODWS. The Table 4 parameters were
categorized based on Aesthetic Objectives (this contains nuisance issues such as staining) and
Operational Guidelines (related to municipal water distribution system operation). The results of these
comparisons can be seen in Appendix H.
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All the groundwater monitors were found to be below the health-related parameter concentrations for
all parameters provided in Table 2 of the ODWS in 2023.

MW-5 had exceedances of the non-health related parameter concentrations provided in Table 4 of the
ODWS for iron in May and August as well as manganese in November. Based on the water quality
information at MW-5, it is potentially experiencing minor aesthetic impacts and is interpreted to not be
adversely affected by the landfill.

The PWQO parameter concentration for ammonia was exceeded at MW-1 to MW-5 for all detectable
sampling events in 2023. MW-1, MW-2, and MW-4 exceeded the PWQO total phosphorus concentration
during the November sampling event. It is believed that the landfill is not responsible for the elevated
total phosphorus levels as the concentrations were within the background concentration, thus total
phosphorus in the groundwater is naturally above the ODWS at the Site. The cadmium PWQO
parameter concentration was exceeded at MW-1 during the November sampling event. These results
may suggest potential effects from the landfill leachate at MW-1 to MW-5.

4.2.2. GROUNDWATER COMPLIANCE - REASONABLE USE GUIDELINE B-7

The MECP's Reasonable Use Guideline B-7 outlines the amount of groundwater degradation at the site
boundary that is accepted without adversely impacting the groundwater usage for the adjacent
properties.

The Reasonable Use of Groundwater is determined using the following formula:
Cm = Cp + F(Copws — Cp)
where:
Cm = the maximum acceptable concentration
Cb = the median background concentration
Coows = the maximum concentration under the ODWS
F = a constant equal to 0.25 for health-related parameters and 0.50 for non-health related parameters

The Reasonable Use calculation was applied to the key leachate indicator parameters. The tabulated
results can be seen in Appendix |.

In 2023 no health-related parameters exceeded the ODWS concentrations or RUG values, therefore the
landfill is believed to be not contributing to adverse health impacts.

MW-2 and MW-4 exceeded the RUG concentrations for the non-health related parameters alkalinity and
TDS during all sampling events (aside from the August event at MW-2); however, the ODWS
concentrations for these parameters were not exceeded. As mentioned in Section 4.2.1 the iron and
manganese concentrations in MW-5 that exceeded the Table 4 non-health related parameters of the
ODWS also exceeded the RUG values.
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Additionally, the RUG values for boron was exceeded during the August and November sampling events,
but was in accordance with the PWQO concentration at MW-4. Section 4.2.1 outlined that the ammonia
concentration in MW-1 to MW-5, total phosphorus concentration at MW-1, MW-2 and MW-4, as well as
the cadmium concentration at MW-1 exceeded the PWQO concentrations and subsequently also above
the RUG values.

The groundwater monitors MW-1 to MW-5 are inferred to be exhibiting dilution effects from the landfill.
As these monitoring wells are all located within the landfill CAZ these exceedances do not signal that the
Site is non-compliant with Guideline B-7.

4.3. SURFACE WATER FLOW

During the field sampling events flow estimates at the surface water stations were taken as highlighted
in Table F-1 in Appendix F. The spot measurements indicate that there was an increased flow in August
across all locations. SW-2 was noted to have maximum flow in the August event and is attributed to
drainage from the wetland area upstream of this location. SW-2 is within reach of the stream that is
receiving runoff from the landfill.

Flow at SW-1B, situated upstream of SW-2 was lower across the spring and summer readings, indicating
that there is less runoff or groundwater recharging this reach during monitoring events.

4.4.  SURFACE WATER QUALITY

The landfill effects observed in the surface water have been assessed by comparing the parameters
which have been identified as leachate quality indicators for the Site surface water quality to the
Provincial Water Quality Objectives (PWQO) as displayed in Appendix H.

The Amended ECA identifies the leachate indicator parameters for the Site to include alkalinity, chloride,
sulphate, boron, sodium, iron, manganese, zinc and dissolved organic carbon (DOC). The historical and
current surface water quality data is provided in Appendix G and the laboratory reports can be seen in
Appendix E.

Figure 14 to Figure 21 have been presented to illustrate the historical and current trends of the
applicable key water quality indicators with time. Non detects, or lab results below the method detection
limits are not plotted on this series of figures.

There were PWQO concentration exceedances observed at SW-1B, SW-2, and SW-4B for ammonia,
phenols, total phosphorus, boron, chromium, and copper for at least one of the sampling events in
2023. SW-1B and SW-2 had cadmium and zinc exceed the PWQO during the November sampling event.
Lead exceeded the PWQO concentration at SW-2 during the November sampling event. The surface
water quality at the upstream surface water station SW-3B was observed to have total phosphorus
concentrations during all sampling events exceed the PWQO as well as chromium concentrations during
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the August sampling event that exceeded the PWQO. Mercury and arsenic concentrations were non-
detected at all the surface water stations for all sampling events in 2023.

Zinc concentrations during the November sampling event may be related to road salt runoff from
vehicles.

The surface water quality results suggest there may be some potential adverse effects from the landfill
at SW1-B, SW-2, and SW-4B. The results from the ongoing monitoring program suggest that the
contaminant migration is occurring in the weathered zone of the very shallow soils (i. e. less than 1 m
below grade) as interflow and influenced by precipitation and snow melting events. The existing
monitoring wells are all screened within low permeable clay and subsequently represent lower overall
groundwater impacts when compared to the surface water system. This shallow groundwater flow is
interpreted to be toward the nearby un-named creek.
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5. CONCLUSIONS, RECOMMENDATIONS, AND CLOSURE

5.1.

CONCLUSIONS AND RECOMMENDATIONS

Provided below is a list of conclusions based on the 2023 groundwater and surface water monitoring
and reporting work program:

The direction of shallow groundwater flows from southeast to northwest based on the observed
shallow groundwater elevations. There is a small watercourse that starts just south of the
recycling area on the eastern landfill limit and runs along the perimeter of the landfill limit to
outside the northern boundary for the waste disposal area, flowing mainly from south to north.

In 2023 no health-related parameters exceeded the ODWS concentrations or RUG values,
therefore the landfill is believed to be not contributing to adverse health impacts.

MW-2 and MW-4 exceeded the RUG concentrations for the non-health related parameters
alkalinity and TDS; however, the ODWS concentrations for these parameters were not exceeded.

Iron and manganese concentrations in MW-5 that exceeded the Table 4 non-health related
parameters of the ODWS also exceeded the RUG values. Based on the water quality information
at MW-5, it is potentially experiencing minor aesthetic impacts and is interpreted to not be
adversely affected by the landfill.

The RUG value for boron was exceeded but was in accordance with the PWQO concentration at
MW-4. The ammonia concentration in MW-1 to MW-5, total phosphorus concentration at MW-1,
MW-2 and MW-4, as well as the cadmium concentration at MW-1 exceeded the PWQO
concentrations were also above the RUG values. It is believed that the landfill is not responsible
for the elevated total phosphorus levels as the concentrations were within the background
concentration, thus total phosphorus in the groundwater is naturally above the ODWS at the
Site.

The groundwater monitors MW-1 to MW-5 are potentially exhibiting dilute effects from the
landfill. As these monitoring wells are all located within the landfill CAZ these exceedances do
not signal that the Site is non-compliant with Guideline B-7.

Flow estimates showed that SW-2 had an increased flow in August and November compared to
SW-3. The landfill may be contributing to some runoff as well as groundwater leading to the
increased flows.

There were PWQO concentration exceedances observed at SW-1B, SW-2, and SW-4B for
ammonia, phenols, total phosphorus, boron, chromium, and copper. SW-1B and SW-2 had
cadmium and zinc exceed the PWQO. Lead exceeded the PWQO concentration at SW-2. The
surface water quality at the upstream surface water station SW-3B was observed to have total
phosphorus and chromium concentrations exceed the PWQO. Mercury and arsenic
concentrations were non-detected at all the surface water stations.

The zinc concentrations may be related to road salt runoff from vehicles.

The surface water quality results suggest there may be some potential adverse effects from the
landfill at SW1-B, SW-2, and SW-4B.
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Provided below is a list of recommended measures that should be implemented in 2024

Monitoring well inspections should be continued to be preformed at all locations during the
sampling events. The inspections should document and include photos to note any necessary
repairs as required.

It is understood that MW-5 and MW-6 have heaved concrete bases which resulted in the wells
being able to be rocked back and forth, which has been an ongoing issue. It is recommended
that these wells are repaired in accordance with Regulation 903 by a qualified well contractor, as
this may be contributing to unreliable groundwater quality results at these wells.

Measurements of field chemistry data including pH and conductivity should be taken at each
groundwater monitoring sampling location prior to and following purging to allow for the
groundwater quality to be assessed during sample collection.

Flow measurements should continue to be collected at the surface water stations during
sampling events.

A survey of the Site should be conducted to determine the length and catchment area of the
unnamed creek. Flow conditions and filed measurements including pH and conductivity along
the watercourse should be confirmed to assist in identifying potential areas that the
groundwater may be discharging into the surface water. This information would allow a water
balance to be developed for the Site, which can aid in predicting contaminant loading
calculations, the Site contaminant life to be estimated, and improve our understanding of the
landfill impacts on the surface water.

This report concludes the annual reporting requirements for the Macdonald, Meredith & Aberdeen
Additional Landfill Site for the 2023 calendar year. If there are any questions, please contact EnVision.
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responsibility for damages, if any, suffered by any third party as a result of decisions made or actions
taken by said third party based on this report.

EnVision has provided services to the intended recipient in accordance with the professional services
agreement between the parties and in a manner consistent with that degree of care, skill and diligence
normally provided by members of the same profession performing the same or comparable services in
respect of projects of a similar nature in similar circumstances. It is understood and agreed by EnVision
and the recipient of this report that EnVision provides no warranty, express or implied, of any kind.
Without limiting the generality of the foregoing, it is agreed and understood by EnVision and the
recipient of this report that EnVision makes no representation or warranty whatsoever as to the
sufficiency of its scope of work for the purpose sought by the recipient of this report.

In preparing this report, EnVision has relied in good faith on information provided by others, as noted in
the report. EnVision has reasonably assumed that the information provided is correct and EnVision is
not responsible for the accuracy or completeness of such information.

Unless otherwise agreed in writing by EnVision, the Report shall not be used to express or imply
warranty as to the suitability of the site for a particular purpose. EnVision disclaims any responsibility for
consequential financial effects on transactions or property values, or requirements for follow-up actions
/or costs.

This limitations statement is considered an integral part of this report.
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