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1. INTRODUCTION AND BACKGROUND

The Arran landfill site is located north of Bruce County Road No.17, about 4.5 km southwest of Tara, in the south
half of Lot 20, Concession 7, in the former Township of Arran, County of Bruce, where shown on Figure 1.

The original Application for a Certificate of Approval (CofA), dated July 8™, 1972, and the original Approval (i.e.
CofA No. A271802), dated December 215t, 1972, considered a total useable area of 20.2 ha (49.92 acres) and
a maximum theoretical capacity of 801,900 m3. The original Application and Approval are provided in Appendix
A. Between 1972 and June 2000, operations at the Arran Landfill Site occurred within a 1.73 ha footprint, which
was further described in the ‘Plan of Development and Operation’ (PDO: 1991, revised 1996), and referenced in
the amended CofA, dated July 26, 1996.

On January 1, 1999, Arran Township amalgamated with Elderslie Township, the Villages of Tara and Paisley,
and the Town of Chesley to form the Municipality of Arran-Elderslie. On April 11, 2000, CofA No. 0441-4J2HV8
was issued by the Ministry of the Environment, Conservation and Parks (MECP) to accurately reflect the
Township’s name change to the Municipality of Arran-Elderslie following amalgamation (Appendix A). In June
2000, the Municipality of Arran-Elderslie consolidated its landfill operations at the Chesley Landfill Site and
temporarily suspended landfill operations at the Arran Landfill. The Chesley Landfill reached final capacity in
the fall of 2012. On October 1, 2012 landfilling operations for the entire Municipality resumed at the Arran Landfill
Site.

In anticipation of the requirement for additional landfill capacity for the Municipality, a Hydrogeologic Investigation
for the approved 20.2 ha useable area was completed by GM BluePlan Engineering Limited (GMBP, formerly
Gamshby and Mannerow), dated February 2007. The report established that the site was hydrogeologically
suitable within areas defined as Phase I, Il and Ill. However, based on the anticipated life-span for each of these
areas, it was recommended that details regarding the development and operation within each of these areas be
addressed in separate PDO Reports that would be prepared for each Phase of development. GMBP completed
a PDO for landfilling within the Phase | development area (February 2011, revised August 2012). Based on the
Hydrogeological Investigation and the PDO, Phase | encompasses an area of 4.45 hectares (11.0 acre) within
the northern portion of the property, and includes a large portion of the previously approved 1.73 hectares
associated with Areas A, B1, B2 and C.

The landfill operates under MECP Environmental Compliance Approval (ECA) number 0441-4J2HV8, as amended
on October 29, 2012 and December 6, 2017 (Appendix A). This Annual Monitoring report, for the year 2021, has
been prepared to satisfy Conditions 55 and 56 of the ECA for the Arran Landfill Site.

To further support landfill development within the Phase | area, a Stormwater Management Plan was submitted
to the MECP in March 2012. The stormwater management features were designed to provide quality and quantity
control of stormwater runoff by attenuating runoff from storm events. The features include a south drainage
ditch, north drainage ditch and a stormwater management wetland.
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Stormwater management for the Site currently operates under MECP ECA No. 7585-8QKL5Q, provided in
Appendix A. This Annual Monitoring report has also been prepared to satisfy Conditions 5, 6 and 7 of the ECA
for Stormwater Management.

2. SITE USAGE

Landfilling operations at the Arran Landfill site were suspended on June 30, 2000 and resumed on October 1,
2012. Refuse received at the landfill site originates from full time and seasonal residents of the entire Municipality
of Arran-Elderslie. The Municipality provides curb-side collection services for garbage on a weekly basis, limited
to two bags per week, and recyclables every other week. Based on the landfill capacity estimates provided by
others, the annual fill rate at the Chesley Landfill Site was reportedly 5,000 m3/year during its last few years in
operation. This estimate reflected waste generation and annual fill rate estimates for the entire Municipality.
Based on the reported annual fill rate at the Chesley Landfill Site at that time (i.e., circa 2010/2011), it was
anticipated that the total Phase | area would provide capacity for approximately 40 years.

Activities that currently occur at the Arran landfill site include landfilling of residual waste and wood waste, waste
collection of blue box materials, e-waste and other waste diversion streams, and stockpiling of scrap metal, white
goods and tires, as appropriate. The site includes surface water management features, an access route from
the north, a waste receiving and transfer area, supervisor trailer, and a site maintenance shed. In addition, upon
temporary site closure in 2000, the Municipality planted numerous trees to the east and south of the existing
landfill to provide visual screening in anticipation of the future landfill development.

3. SITE LIFE EXPECTANCY

At this time landfill operations at the Arran Landfill Site are occurring within the 4.45 ha (11 acre) Phase | area
situated on the northern portion of the site, where shown on Figure 2. This area generally encompasses the
previously approved 1.73 ha area, with the exception of (i) a historical area of waste placement of approximately
0.25 hectares along the eastern limit of Phase | that is within the 30 m buffer area identified in the Hydrogeological
Investigation between the upgradient eastern property boundary and the limit of the landfill and (ii) an area of
approximately 0.33 ha in the southeast corner of Areas A and Bl which was deemed to encroach on the
environmental constraints identified in consultation with the Grey Sauble Conservation Authority (i.e. the
wetland). These areas are delineated on Figure 2.

Based on a maximum thickness of approximately 9 m, corresponding to an elevation of approximately 234.4 to 243.4
masl, the Phase | area has a capacity for 280,000 m3 of waste, daily and final cover. In 2012, when landfilling
operations for the Municipality resumed at the Arran Landfill site, Areas A, B1, B2 and C had been partially filled with
an estimated 47,000 m? of waste, daily and final cover. Therefore, the total remaining capacity within the Phase |
area, excluding the capacity previously utilized, was 233,000 m? at the time landfill operations resumed at the Site
(i.e., Oct 2012). The air space capacity within each area is calculated using a differential comparison of the proposed
top and bottom contours. The bottom contours and final contours for Phase | are outlined on Figures 3 and 4,
respectively.

In 2022, the datum for the site was revised to reflect geodetic elevations collected with GPS systems that provide
more accurate measurements. The new datum will be useful for consistent surveys moving forward at the site, and
where any changes to future survey information is needed. To reflect this revised datum, new elevation data are
provided within figures, tables, and appendices where applicable. Please note that there are no changes to the
development plans, volumes or information, only an apparent shift in absolute elevation.
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Based on the air space capacity calculations, and the assumption that the thickness for final cover and topsoil is
0.75 m, the volume of final cover and topsoil required was estimated to be 33,000 m3. This provided for a total
remaining capacity of approximately 205,000 m? for waste and daily cover upon the resumption of landfilling at
the Site in 2012 (Note: an estimated 5,200 m? of final cover had previously been used). Some additional capacity
may be available in areas where on-going waste placement requires the removal of previously placed final cover
material.

Since landfill operations resumed at the Arran Landfill site in 2012, the remaining capacity has been determined
by subtracting the estimated volumetric capacity used derived from annual surveys of the active fill areas. Using
the elevation difference between the 2021 and 2022 topographical surveys, a capacity of 2,640 m3was calculated
to have been used in 2022. Assuming 20% interim cover by volume, the amount of landfilled waste in 2022 is
estimated to be approximately 2,112 m3.

As of the end of 2022, the remaining capacity at the Arran Landfill is estimated to be 173,205 m? for waste and
interim cover. Based on an average fill rate over the last five years of 3,006 m3, the remaining Site life is
estimated to be greater than 50 years.

It is noted that the volume for final cover of approximately 25,300 m?® remains unused. A summary of the
estimated yearly fill volumes (since 2012) is provided in Table 1.

4. EXISTING CONDITIONS

The PDO outlines a progressive waste placement plan which divides the Phase | area into ‘Stages’. Currently,
the active landfill area is within Stage 2, located in the southeast portion of the landfill. Stage 2 includes a part
of the previously approved area, as shown on Figure 2. As of 2012, when landfill operations resumed at the
Site, waste had been placed in former Areas A, B1, B2 and C. The northern portion of Area A had been
completed to the proposed final contours, however, the southern portion of former Area A remained
undeveloped, as shown on Figure 2. In 2021, the active area of landfilling had transitioned from the Stage 1
area into Stage 2, and primarily occurred in the former Area C. As per the PDO, waste placement is to remain
within the Phase | boundary.

In 2000, final cover was applied to the northern portion of the landfill and interim cover was applied to the
remainder of the landfill mound, temporarily closing the site (Figure 3). The northern slope and a portion of the
eastern slope were capped and closed out. In 2016, final cover was applied to the southern portion of Area A,
completing the application of final cover along the entire eastern slope of the landfill area. The placement of
cover over the majority of the former Area B was completed in December 2021.

Following the completion of waste placement within each landfill ‘Stage’, final grading and covering should be
completed. The slopes along the outer edges of these landfill areas should be brought to final contours, as
outlined in the existing PDO. More specifically, upon completion of landfilling within each Stage, the west slopes
should be completed with a maximum 4:1 slope as they will ultimately be connected with landfill development
within the following Stage of landfilling in the Phase | development area.
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5.1

5.2

STORMWATER MANAGEMENT

A stormwater management system was developed to support landfill development within the Phase | area. The
system was designed to capture water and to provide surface water quantity and quality control through the use of
a perimeter swale and stormwater wetland. The intention of the stormwater management system is to separate on-
site runoff that comes into contact with the landfill mound and has the potential to contain leachate, from off-site flows
that cross the site through the unnamed tributary and discharge to Arkwright Creek.

Based on the separate approval process for the stormwater management, a Stormwater Management Report
(March 2012) and plans for Phase | of landfill development were prepared by GMBP and submitted to the MECP.
The construction, operation, maintenance and monitoring of the stormwater management facility at the Arran landfill
was approved by the MECP in July 2012, as outlined in ECA No. 7585-8QKL5Q, provided in Appendix A.

Development

The development of the stormwater works was initiated in 2012 and was completed in 2015, per the Stormwater
Management Plan. It is noted that Condition 8 of ECA No. 7585-8QKL5Q states:

Upon substantial competition of the stormwater management facility, a statement, certified by a
Professional Engineer, that the works are constructed in accordance with the ECA, and a set of
“as constructed” drawings shall be prepared.

GMBP completed the “as constructed” survey and drawings in May 2016, copies of the “as-built” drawings were
provided to the Municipality for their records. In order to satisfy Condition 4(2) of the ECA, it is recommended
that the Municipality retain a copy of the “as constructed” drawings at the Site.

Stormwater Management Features

Initial stormwater quality treatment is provided by the grassed swales that collect stormwater runoff from the Site
and discharge to the Stormwater Management Facility (Figure 2), including:

e A south drainage ditch approximately 170 m long running along the southern periphery of the approved
Phase I landfill area and discharging through a sediment forebay into the stormwater management
wetland.

¢ A north drainage ditch approximately 325 m long running along the northern and western limit of the
transfer area and directly west of the approved Phase | limit. This flows through a 450 mm diameter
storm sewer and discharges through a sediment forebay into the stormwater management wetland.

A stormwater management wetland/retention facility is located to the southwest of the landfill footprint, where
shown on Figure 2. It is approximately 160 m in length, a typical width of 15 m, and is designed with 0.5 m deep
permanent pools at the facility inlets and outlet, with varying depths of ponding throughout the remainder of the
pond. The permanent pool has been designed to encourage an abundant growth of cattails to promote natural
filtration and nutrient uptake, further assisting with surface water quality improvement. The pond is equipped
with an outlet structure consisting of a 250 mm diameter HDPE storm sewer which discharges to the previously
existing pond and swamp area which eventually reaches Arkwright Creek.
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BURNING OPERATIONS

Condition 21 of the CofA, issued in April 2000, permitted the burning of brush and clean wood material provided that
the burning was carried out in compliance with the ‘MOE Guidelines for Burning at Landfill Sites in Ontario’. However,
Condition 36 of the ECA, as amended (October 2012), prohibits the burning of any type of waste, including clean
wood and brush. Therefore, burning of clean wood and brush at the Arran Landfill Site no longer occurs.

RECYCLING/WASTE REDUCTION

The Municipality of Arran-Elderslie conducts a recycling and waste diversion program at the Arran landfill site. A
blue box initiative is also promoted within the Municipality where glass, cans, newspaper, boxboard, cardboard and
plastic drinking bottles are diverted from the landfill for recycling purposes. The Municipality also encourages the
diversion of scrap metals, refrigeration units, tires, mattresses (when possible), polystyrene, clothing, and waste
electrical and electronic equipment (WEEE) separately from the blue box program. Separate designated areas
within the northern portion of the property are maintained for these waste diversion streams, where shown on Figure
2. It is noted that the Municipality provides an additional drop-off location for tires and scrap metal at the closed
Chesley Landfill Site.

The Municipality of Arran-Elderslie has resolved to transition away from the blue box program to full Extended
Producer Responsibility by December 31, 2025.

The Bruce Area Solid Waste Recycling Association (BASWRA) is the recycling contractor for the Municipality for
both curb-side pickup and recyclables dropped off at the landfill depot. A total of 560.55 tonnes of recyclable
materials were reportedly diverted from the landfill site in 2022. A table summarizing the quantity of recyclable
materials diverted is provided as Table 2. In addition to recyclable materials, an estimated 391.98 tonnes of compost,
wood and brush were diverted from the landfill. Continued attention should be given to the management of the tire
piles located at the Arran and Chesley landfill facilities. The size of the tire pile should be monitored on a regular
basis to ensure that there are fewer than 5,000 tire units onsite at any given time as per the requirements of the
Environmental Protection Act (EPA). Furthermore, it is important that the Municipality continue to remove stockpiles
of used tires and accumulations of other salvageable materials on a regular basis to prevent clutter and to maintain
an aesthetically acceptable site.

Clean wood and brush is currently collected in a separate pile and can be used as cover material. The grinding
of brush and wood waste material at the Arran Landfill Site last occurred in October 2017. This use of this
material as interim cover is recommended in order to maximize the potential landfill capacity.

GENERAL OPERATIONS

Site Controls

Since the recommencement of landfill operations in 2012, the Site has been open to the public on Thursdays from
8:00 AM to 3:00 PM and Saturdays from 8:00 AM to 12:00 PM. The site accepts non-hazardous municipal wastes
as well as various recyclables and other diversion materials. A sign at the gate notes the hours of operation. When
the site is closed to the public, a locked gate across the entrance road controls access to the site.
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8.2
8.2.1

8.3

Signs are posted at most of the waste disposal and waste diversion locations. In locations where no sign is
present, the designated areas are clearly separated and are visible. The site is located in a secluded setting
and is adequately screened from public view by low hills and tree cover.

Site Cleanliness

Landfill Operations and Management

The most important aspect of site cleanliness is to ensure that all landfilled wastes have adequate soil cover so that
refuse is not exposed at the surface. Application of an appropriate soil cover immediately following waste disposal
reduces blowing litter, prevents surface water infiltration into the refuse creating leachate, and discourages rodent
and vector activity at the surface of the landfill mound.

We recommend that cover material be applied as per the requirements outlined in Condition 37 of the ECA, as
amended. Care should be taken to ensure that the working face of the landfill is covered with a minimum thickness
of 0.15 m of soil cover at the end of each working day and that litter is collected routinely to maintain an acceptable
site appearance.

Another important aspect of site cleanliness is to ensure that accumulations of recyclable and re-usable materials,
including tires and scrap metals, are efficiently managed. Designhated areas for recyclable goods and the various
other waste diversion streams at the site appear to be organized and well managed. The waste diversion areas
(i.e., pile sizes) were observed to be adequate during the site inspections completed in 2022. Reportedly, in April of
2022, two complaints were received by the MECP regarding offsite blowing litter. The Municipality subsequently
attended the site and placed additional cover material over the active area.

Site Operations

In 2022, the active area of landfilling at the Site continued primarily within the Stage 2 area and within the former
Areas C, where shown on Figure 2. As per the PDO, it is recommended that the Municipality complete landfilling
within the previously active and/or approved areas (i.e., Stages 1 and 2), so that landfilling within the previously
approved landfill footprint can be completed to final contours and final cover and topsoil can be applied. Once the
Stage 2 area has been filled to capacity, waste placement will be redirected to the Stage 3 area. Based on the
updated PDO, it is proposed to install a perforated piping system throughout the base of Stages 3 to 5 of the landfill
prior to the commencement of landfilling. The system is intended to remain in-active, unless required as part of
contingency measures.

SUMMARY OF HYDROGEOLOGIC SETTING

The landfill site is located within the physiographic region known as the Arran Drumlin Field. The region is
generally characterized by drumlins composed of glacial tills, interspersed with shallow stratified clay deposits.
The overburden is about 32 m thick and overlies bedrock of the Salina Formation. Piezometric data indicate that
regional groundwater flow in the bedrock aquifer is generally to the northwest.

Due to the relatively low permeability of the native soils, the depth to bedrock, and the upward gradients observed
at some locations, the shallow groundwater would be the first area to indicate impacts to the subsurface from
the landfill. Therefore, shallow overburden groundwater monitoring wells have been installed across the site at
depths typically within the range of 2.8 to 7.6 meters below ground surface (screen elevations typically in the
range of 227.13 meters above sea level (masl) to 236.57 masl), where shown on Figure 5. An intermediate
overburden monitoring well (i.e., TW-25D) was installed in October 2016 to a depth of approximately 13.6 mbgs
(or 221.6 masl).
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Borehole logs and well construction details are provided in Appendix C and a summary of the well construction
details is provided as Table C-2. Stratigraphic cross-sections for the Site are provided in Appendix D.

Groundwater levels continue to be monitored in overburden monitoring wells in conjunction with the required
monitoring program. A summary of the groundwater level elevations measured at the Site is provided in Table
C-1 (Appendix C) and the 2022 data is presented on Figures 6 and 7. Groundwater typically migrates in a
westerly direction across the northern portion of the Site. Adjacent to the landfill area, the average water level
elevation in the spring is approximately 235.5 masl, which results in an adequate soil buffer below the bottom of
refuse placement (i.e., greater than the required 0.76 m, as outlined in CofA No. 271802 dated December 21,
1972).

The property is interpreted to be part of a local and regional groundwater discharge system. Upward hydraulic
gradients have been observed in several areas of the northern portion of the site and are typically associated
with the presence of coarser textured soils or the well sorted coarse sand unit in which artesian flow conditions
have been observed. The unit of coarser textured soils are interpreted to be continuous in extent and were noted
at depth in boreholes TW-17 and TW-25. In the Grey Bruce Groundwater Study (2003), upward gradients were
also reported to be present in the vicinity of Arkwright Creek, upstream from the site. Upward gradients would
serve to limit the downward migration of groundwater, thus limiting potential impacts to the shallow groundwater
and protecting the bedrock aquifer. Furthermore, an influx of groundwater from the deeper overburden into the
shallow overburden unit will enhance dilution.

Along the eastern property boundary several well couplets exist including, from north to south, TW-11/TW-11D,
TW-15/TW-15D and TW-19S/D. In the area directly up-gradient of the existing fill area, slightly downward to
horizontal gradients exist. Based on the existence of the centrally located wetland area and the saturated soil
conditions that are often observed to the west of the fill area, it is inferred that upwards gradients become
established as groundwater flows from east to west across the northern portion of the Site or, from the vicinity of
the fill area, to the south towards the centrally located wetland area.

Downward gradients are typically measured at well couplet TW-19S/D located near the southeast corner of the
Site, an estimated 400 meters south of the Phase | landfill area. These downward gradients are attributed to the
elevated topography associated with this monitoring location. It is anticipated that upward gradients in the
southern portion of the Site will become established at the depth of the intersection with a coarser soil unit, similar
to that observed at TW-17 and TW-25D, or that, as the groundwater in this southern portion of the Site flows
northwest towards the swampy depression, upward hydraulic gradients will become established.

Historic water level measurements at TW-9, TW-11/TW-11D, G-1, and G-2 indicate a local hydraulic gradient
from the west to the southeast (i.e., a radial flow component) due to groundwater mounding within the refuse
pile (Appendix C-1). However, on-going groundwater level measurements suggest that the localized radial flow
has decreased since final and interim cover placement occurred along the eastern slope of the landfill mound.
In 2016, final cover placement along the entire eastern slope of the landfill mound was completed. Ongoing
water level monitoring will be used to assess the potential effects the placement of final cover may have on the
radial flow patterns historically observed.
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MONITORING REQUIREMENTS

Groundwater Sampling Requirements

Groundwater quality monitoring was initiated at the site in 1984. Between 1989 and 2003, groundwater quality
was consistently monitored at the site by twice annual sampling from a network of monitoring wells. In 2004, the
groundwater sampling was reduced to once annually in the spring. Since landfill operations at the Arran Landfill
started again in 2012, after temporarily being suspended, the twice annual monitoring program (spring and fall)
has been re-established. It is noted that in order to satisfy the groundwater monitoring requirements outlined in
the PDO and Condition 42 of the ECA, five monitoring wells including TW-11D, TW-15D, TW-22, TW-23, and
TW-24 were installed in the Fall of 2012.

Environmental monitoring at the Site currently consists of groundwater and surface water monitoring on a twice
annual basis. At this time, a total of 25 monitoring wells exist. As per the PDO for Phase | and Condition 43 of ECA
for waste disposal, as amended, groundwater quality monitoring is currently completed at a network of nineteen (19)
monitoring wells situated between the northern property limit and the intermittent tributary that runs to the west across
the central portion of the Site, where shown on Figure 2. Monitoring is completed twice annually (spring and fall),
with once annual monitoring (i.e., spring only) from ten of the monitoring locations. In addition, surface water samples
are collected from six (6) locations twice annually in conjunction with the groundwater monitoring program which, in
order to simultaneously satisfy the requirements of the Stormwater Monitoring outlined in Condition 5 of the subject
ECA, is completed following a significant rainfall event. A summary of the groundwater and surface water quality
monitoring programs and required parameters, as per the Approvals, is provided in Table 3A and Table 3B,
respectively (below).

It is noted that, based on the MECP correspondence dated July 29, 2016 and the agreed upon follow-up work
identified in a follow-up meeting, three of the historical monitoring locations were replaced in 2016. In consideration
of the acquisition of additional lands extending along the northern property boundary in 2012, monitoring wells TW-
4 and TW-8 were replaced with TW-25S/D and TW-26, respectively. However, the replacement wells were moved
closer to the property boundary to better reflect the revised boundary conditions (Figure 2). Well TW-9, located
along the upgradient compliance limit to the east, was replaced with TW-27. Based on MECP correspondence dated
July 16, 2019, monitoring well TW-11 was decommissioned. Groundwater quality continues to be monitored at this
location with well TW-11D. The monitoring program has been updated to reflect these changes and is summarized
below.

TABLE 3A: Summary of Groundwater Quality Monitoring Locations and Parameters

MONITORING LOCATIONS
Sampling Location Spring Fall MONITORING PARAMETERS
TW-1 X X
TW-2 X X Conductivity, pH,
TW-5 X Alkalinity, Hardness,
TW-10 X X Total Dissolved Solids (TDS)
TW-11D X Chloride, Sulphate
TW-12 X X Nitrate, Nitrite
TW-13 X X Ammonia, TKN, Organic Nitrogen
TW-14 X Iron, Calcium, Magnesium, Potassium and Sodium
TW-15 X X
TW-15D X
TW-16 X
TW-17 X
TW-22 X
TW-23 X
TW-24 X X
TW-25S X X
TW-25D X
TW-26 X X
TW-27 X X

PAGE 8 OF 21



@

ANNUAL PROGRESS REPORT (2022) - ARRAN LANDFILL

Blu a P an MUNICIPALITY OF ARRAN-ELDERSLIE
ENGINEERING GMBP FILE: M-1174
MARCH, 2023

10.2

10.3

TABLE 3B: Summary of Surface Water Quality Monitoring Locations and Parameters

MONITORING LOCATIONS MONITORING PARAMETERS
Sampling Location Spring Fall

SW-1 (Arkwright Creek: Downgradient)

SW-5 (Un-named Tributary: Upgradient)

SW-7 (Arkwright Creek: Upgradient)

SW-8 (Un-named Tributary: Downgradient Outflow)
SW-9 (SWM Wetland)

SW-10 (In SWM Permanent Pool)

Conductivity, pH, Alkalinity, Hardness

TDS, TSS, cBOD, COD, Phenoals,

Chloride, Sulphate, Total Phosphorus,
Nitrate, Nitrite, Ammonia (Un-ionized), TKN,
Metals (As, B, Ba, Ca, Co, Cd, Cr, Cu, Fe, Mg,
Na, K, Pb, Hg and Zn) and Field Temperature

XXX ([ XXX
XXX |[X XX

Surface Water Sampling Requirements

At the site, the primary surface water feature is Arkwright Creek, which is removed from the relatively small landfill
footprint by over 300 m. There is no direct surface water flow path from the existing landfill area to the Creek. The
topography is relatively flat and the ground is covered with wild grasses. In conjunction with historical landfilling
operations that were completed prior to June 2000 (i.e., associated with past landfilling in the 1.73 ha area), surface
water sampling was completed at up to six locations. Fifteen years of surface water monitoring results completed
between 1988 and 2004 did not indicate any historical landfill related impacts to Arkwright Creek or the swampy area
located south to south-west of the past landfill area.

Upon resuming landfilling activities at the Site, surface water samples are collected from six (6) locations twice
annually in conjunction with the groundwater monitoring program which, in order to simultaneously satisfy the
requirements of the Stormwater Monitoring outlined in Condition 5 of the ECA (i.e., ECA No. 7585-8QKL5Q), is
completed following a significant rainfall event. In order to satisfy the requirements of both the ECAs for the Site,
surface water samples are collected from the following locations, where shown on Figure 5:

SW-1: Downgradient location in Arkwright Creek.

SW-5: Located off-site, upgradient monitoring location in unnamed tributary.

SW-7: Upgradient location in Arkwright Creek.

SW-8: Outflow from swampy area, located along western property boundary.

SW-9: Outflow from proposed stormwater management wetland located along the southwest corner of
the Phase | boundary.

SW-10: Located within the permanent pool of the stormwater management wetland.

A summary of the surface water quality monitoring program and required parameters, as per the ECAs, is
provided in Table 3B.

Sampling Procedures

For groundwater sampling, the static groundwater level is measured in each monitoring well prior to purging
three (3) casing volumes of stagnant water from each well. GMBP personnel also check to ensure that all
monitoring wells are properly secured and in compliance with O.Reg.903. After purging, monitoring wells are
allowed to recharge with fresh groundwater before sampling occurs. Groundwater purging and sampling is
conducted using dedicated Waterra™ tubing and inertial-type pumps. Samples are collected in laboratory
supplied containers and are kept chilled following completion of the sampling program and sent within 24 hours
of the sampling event to Bureau Veritas Canada Inc. (BV Labs) in Mississauga for analysis. Under the site-
specific program, groundwater samples collected for the indicator metals are placed in laboratory supplied
containers without preservative and are filtered and preserved by BV Labs prior to analysis. The laboratory
analytical reports for 2021 are included in Appendix G.
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Surface water samples are collected by submerging the appropriate sample container into the water body and
removing the container when a sufficient volume of sample has been collected. During collection, contact with
the bottom sediment is avoided to prevent stirring-up sediment. When collecting surface water samples, direct
dipping of the sample bottle is acceptable unless the bottle contains preservative. For those samples requiring
preservative, a clean unpreserved bottle is used to obtain the sample, which is then transferred into the
appropriate preserved bottle. Surface water samples collected for total metals are placed in laboratory supplied
containers with preservative and are not filtered prior to analysis. The surface water temperature is measured
and recorded at the time of sampling.

DETERMINATION OF REASONABLE USE CRITERIA FOR THE SITE

Determination of Action Levels

MECP Guideline B-7 establishes the basis for determining what constitutes the reasonable use of groundwater on
property adjacent to landfill sites. By applying the Reasonable Use Concept, the potential use of groundwater for
domestic consumption will almost always provide the lowest allowable concentration limits. MECP Procedure B-7-
1 provides technical details for the application of the reasonable use approach. A change in quality of groundwater
on an adjacent property, where the reasonable use is determined to be for drinking water, will be acceptable only
where:

i) Quality is not degraded by more than 50% of the difference between background concentrations and the
Ontario Drinking Water Standards for non-health related parameters, and

i) Quality is not degraded by more than 25% of the difference between background concentrations and the
Ontario Drinking Water Standards for health-related parameters.

Background concentrations are considered to be the quality of the groundwater prior to any contamination from
landfill activities.

Background Water Quality

Based on the hydrogeological model, water chemistry, and the EM conductivity survey, groundwater chemistry
naturally varies across the site. Therefore, to determine the potential for leachate-derived contamination,
individual indicator parameters are evaluated in conjunction with other parameters and concentration trends.

To be conservative, historical water quality records for monitoring wells located to the south of the previously
approved landfill area (i.e., TW-1, TW-2 and TW-10) were used to establish background water quality ranges for
monitored indicator parameters. All available groundwater quality results from 1984 to 2002 were used to
calculate the average and 95"-percentile background concentrations for each indicator parameter. The 95th
percentile concentration is used to reflect the background concentration for parameters with concentrations that
exceed the Ontario Drinking Water Standards (ODWS: June 2003, revised June 2006). The background water
guality locations were selected because (i) their location was cross-gradient from the landfill area and, at that
time, had the least chance of impact from the landfill and (ii) historically have had the lowest concentrations of
leachate indicator parameters. Historical water quality for these monitoring wells is provided in Appendix E and
is summarized in Table 4.

Calculation of Objective Levels

Table 4 identifies the concentrations of groundwater quality indicator parameters used for evaluating the acceptable
level of contaminant concentrations at the site boundary. Background concentrations (Cb) are the site-specific
values (discussed in the previous section). The Provincial maximum concentrations (Cr) are identified in the ODWS.
Acceptable concentrations at the site boundary (Cm) are calculated from MECP Procedure B-7-1 (Table 5).
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12.1

Table 5 identifies background concentrations of hardness and organic nitrogen which exceed the ODWS operational
guidelines (OG). These elevated background concentrations are reflected in many of the other groundwater
monitoring wells across the site. Therefore, to determine if leachate is impacting groundwater, indicator parameters
will be evaluated in conjunction with other indicator parameters and concentration trends. Wells with elevated and
stable concentrations of the identified naturally elevated constituents, that show no increases in other leachate
indicator parameters, will be deemed un-impacted by landfill leachate. Additionally, known leachate impacted
groundwater will be compared to the groundwater chemistry at locations with naturally elevated concentrations to
determine if leachate contributes to the elevated concentrations.

Provincial Water Quality Objectives (Surface Water)

The purpose of surface water quality management at the Site is to achieve the requirements established in the
Provincial Water Quality Objectives (PWQO) set out by the MECP. The PWQO for the required list of analytical
parameters is provided in Table 6. The PWQO were established to ensure that surface waters are of a quality,
which is satisfactory for aquatic life and recreation. Areas that have water quality surpassing the PWQO
requirements are to be maintained at or above the applicable objectives. Areas that have water quality that does
not presently meet the PWQO are not to be degraded any further and are to be upgraded if practical.

GROUNDWATER QUALITY

Leachate Production and Plume Projection

Leachate is produced when surface water percolates down through refuse and into the groundwater. In 2001, final
cover was applied to the northern portion of the landfill and an interim cover was applied to the remainder of the
landfill mound, temporarily closing the site (Figure 3). Additional final cover and topsoil placement was completed
within the historically landfilled areas in 2016, particularly along the eastern slope. To date, the northern slope of the
old fill area and the eastern slope have been capped and closed out. Itis anticipated that these measures will reduce
infiltration and leachate production in these areas of the landfill.

To determine the presence of potential impacts from leachate, several indicator parameters are monitored, and a
trend analysis is conducted to determine changes in existing conditions. The following Sections of this report discuss
the analytical results in consideration of leachate production at the site, the potential impacts to groundwater and
surface water leaving the property boundaries, and compliance with the Reasonable Use Criteria (RUC). The results
of the recent and historical groundwater and surface water sampling are presented in tabular and graphical form in
Appendix E and Appendix F, respectively.

The general overburden/shallow groundwater flow direction is in a south-westerly to westerly direction towards
the swampy depression and Arkwright Creek. Consequently, the leachate plume from the landfill is expected to
be most prevalent in these directions.

Monitoring has shown local changes to groundwater chemistry (relative to background) directly west of the landfill
with the highest concentrations of indicator parameters historically found at TW-12, located approximately 100
meters downgradient of the western limit of the landfill footprint. At TW-12 and TW-13, several indicator
parameters including hardness, TDS, and alkalinity have typically exceeded the objective levels and ODWS
aesthetic objectives. Chloride concentrations, although still below the objective level of 126 mg/L, have typically
been highest in monitoring well TW-12 (averaging approximately 45 mg/L since 1993), with slightly elevated
concentrations at well TW-13. The conductivity has also been consistently higher than background at these two
downgradient monitoring wells.
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The EM survey conducted by the MOE in 1997 correlates with these findings, showing that leachate-impacted
groundwater was limited in extent to TW-12 and, to a lesser extent, well TW-13. However, it is noted that in the
memorandum describing the results of the EM Survey, the potential leachate impacts noted at TW-12 and TW-
13 were attributed to potential surface transport along ditches that formerly drained the site and settled in slight
depressions near these two monitoring locations.

Monitoring data reported between 2000, upon temporary site closure, and 2006 showed relatively stable
concentration trends, with chloride concentrations typically ranging between 60 mg/L and 85 mg/L. Between
2006 and 2017 concentrations progressively decreased, although the migration of leachate-impacted
groundwater remained evident. Consistent with active landfilling activities occurring directly upgradient of TW-
12, since 2018 increased concentrations of leachate-indicator parameters have been reported. More recently,
concentrations of leachate-indicator parameters at TW-12 have been generally increasing. Although earlier
impacts noted by the MOE (i.e. circa 1997) were likely, in part, related to surface water run-off from the landfill,
based on the temporary site closure (i.e. placement of final and interim cover over the entire fill area) that
occurred between 2000 and 2012 and the groundwater concentration trends noted, the recent groundwater
quality trends at TW-12 and TW-13 are interpreted to reflect groundwater quality conditions, rather than leachate-
impacts resulting from surface water run-off.

Since 2019, TW-10 has seen an increase in leachate indicator parameters, and in particular a sharp increase in
chloride. This response is within values expected based on the fact that TW-10 is near the toe of the active area
and is situated downgradient of the landfill.

More recently, and as expected, TW-1 and TW-2 (historic shallow monitoring locations constructed in testholes)
show an increasing trend in leachate indicator parameters including hardness, conductivity and chloride. There wells
are located within 75 m the southwest of the landfill footprint, inferred to be downgradient of the landfill.

Well TW-1, TW-2, and TW-10 will continue to be monitored and will provide valuable information with respect
leachate indicator parameters.

Monitoring well TW-24, which was installed in 2012 to monitor groundwater quality down-gradient of the northerly
limit of landfilling and within 40 meters of the old fill area, suggests that, at this time, landfill-leachate derived impacts
continue to be limited to non-existent in this area of the Site. It is however noted that once active landfilling is re-
located to the northern limit of the approved fill area, leachate influence may become more apparent at this
monitoring location.

Based on these results, it is inferred that the front of the leachate-impacted groundwater plume from the landfill
will likely be stable at a distance of approximately 100 meters from the western limit of the fill area. Furthermore,
the application of interim and final cover is helping to reduce leachate production at the Site allowing for greater
attenuation of the existing groundwater constituents.

Background Water Quality

RUC exceedances for hardness are frequently reported and can typically be primarily attributed to natural
background conditions and variability. Therefore, RUC exceedances for hardness are only discussed further where
the concentration is significantly elevated, and the concentrations of other leachate indicator parameters support the
potential for impacts.
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12.3.1

At the Arran Landfill, nitrite, nitrate and organic nitrogen are frequently detected, periodically exceeding the RUC,
particularly in the monitoring wells situated to the east of the landfill (i.e., TW-9, TW-11, TW-11D, TW-15 and
TW-15D). However, based on a comparison to the groundwater quality in areas where leachate impacts are
more evident (i.e., TW-12), concentrations of nitrate and nitrite typically remain below the detection limit
suggesting these parameters should not be considered leachate indicators. Furthermore, although organic
nitrogen is frequently detected at the leachate impacted monitoring location, the concentration trends do not
appear to reflect the magnitude and variability of leachate impacts noted by the more prominent leachate
indicator parameters (refer to TW-12 graph provided in Appendix E). Therefore, organic nitrogen alone should
not be considered an indicator of leachate impacts. Elevated nitrate, nitrite and organic nitrogen concentrations
are interpreted to be primarily related natural conditions in the aquifer and are consistent with the presence of
organic-rich soils associated with wetland/surface water system downgradient from lands actively used for
agriculture and/or livestock.

Therefore, although RUC exceedances may periodically occur at various monitoring locations, these parameters
will not be discussed further unless they appear to reflect a significant change from those historically reported.

Groundwater Quality

East Boundary Condition (Upgradient)

Groundwater quality along the eastern boundary of the fill area is currently monitored at wells TW-11D, TW-15, TW-
15D and TW-27. These wells are located to the east and along the Lot 20/21 roadway adjacent to the landfill site
(Figure 5).

West of Sideroad 20

It is noted that in order to address MECP concerns, compliance well TW-27 replaced former well TW-9 in 2016.
Monitoring well TW-9 was located along the west side of the municipal road allowance and within an estimated 10
meters of the eastern limit of former landfill Area A. The replacement well (i.e., TW-27) was installed an estimated
10 meters south of the former TW-9 location, and slightly closer to the road allowance.

Historically, TW-9 had shown evidence of leachate impacts although, consistent with its proximity to the fill area and
the radial flow patterns identified, impacts were most notable before final and interim cover was applied to the surface
of the fill area in 2000, upon temporary Site closure. As shown on the trend graph provided in Appendix E, since
landfilling resumed at the Site in 2012, the concentrations of several indicator parameters exhibit a strong seasonal
variation, with higher concentrations typically being measured in the fall. A similar seasonal variation trend was
noted prior to temporary Site closure. Based on the combination of parameters noted, including sodium, chloride,
hardness and alkalinity, it appears that this monitoring location was susceptible to groundwater quality influences
from the landfilling activities.

Consistent with historical results from TW-9 and those previously reported for TW-27, in 2022 minor RUC
exceedances were noted for TDS, alkalinity and hardness at well TW-27 (Table 7). While these exceedances
are likely indicative of leachate-impacted groundwater at this location, they are also attributed, at least in part, to
impacts from road salting along the Municipal Road (refer to Appendix E - graph).

Based on the regional groundwater flow direction in this area of the Site which is generally to the south and west
(Figures 6 and 7), the location of the recently active fill area of greater than 50 meters downgradient of TW-27,
and the additional separation distance of approximately 10 m from the municipal road allowance, it is expected
that further migration of landfill leachate-impacted groundwater in an easterly direction will be limited.
Furthermore, with the placement of final cover along the entire Phase | eastern limit of fill, which was completed
in 2016, it is anticipated that a decreasing concentration trend will develop over time, ultimately decreasing the
magnitude and extent of influence to the east of the landfill. Currently, the concentration trends are stable to
decreasing.
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East of Sideroad 20

Well TW-11 historically showed highly variable concentration trends, which were historically inferred to represent
minor influence from leachate impacted groundwater. Chloride concentrations averaged approximately 40 mg/L
at this location. In 2012, an additional well was installed adjacent to TW-11 (i.e., TW-11D). In contrast, the
groundwater quality reported at well TW-11D generally demonstrates stable concentration trends with lower
concentrations of leachate indicator parameters. Based on the inconsistent groundwater quality results noted at
this well couplet, and questionable well integrity, decommissioning well TW-11 was recommended by the MECP
in correspondence dated July 16, 2019 (Appendix B). Monitoring well TW-11 was decommissioned in July 2019.

Monitoring wells TW-15 and TW-15D are located further to the south along the east side of the municipal road
allowance and are adjacent to the local surface water drainage and swamp area. Well TW-15 was installed in a
light brown sandy layer to a depth of approximately 1.6 mbgs and TW-15D was installed in 2012 to a depth of
approximately 7.6 mbgs. Based on a review of the concentration trends at TW-15, and consistent with a more
radial flow pattern that was noted prior to the completion of Site’s temporary closure (i.e., circa 2000), leachate
impacts at TW-15 were noted in the late 1990’s and early 2000’s. Since that time, water quality at TW-15 has
generally improved, with chloride concentrations remaining below 10 mg/L since 2003. At this time, leachate
impacts in the vicinity of well couplet TW-15 and TW-15D are not evident.

Limitations and Considerations: Extent of Potential Leachate Migration to the East

Review of historical trends at these upgradient monitoring locations indicates stable to decreasing concentration
trends for various leachate indicator parameters, particularly since the Municipality completed the placement of
interim and final cover on the landfill mound in 2000 (refer to trend graphs provided in Appendix E). It is anticipated
that water quality will continue to improve at these perimeter monitoring locations as the active landfill face moves to
the west within the Stage 1 and Stage 2 area and the established cover on the landfill mound continues to promote
surface water run-off and prevent infiltration, consequently limiting leachate production in the most easterly areas of
the approved landfill. In order to prevent future leachate migration, it is important that the Municipality continue to
maintain the final cover, particularly on the eastern portion of the landfill.

In addition, it should be noted that elevated conductivity, sodium, chloride and TDS concentrations along this eastern
boundary are believed to be due to, at least in part, the increased use of road salt along Arran Sideroad 20 associated
with the resumption of operations at the Arran Landfill.

Furthermore, the extent of leachate migration off-site to the east would be limited by the following factors:

i. Although mounding of groundwater within the refuse pile can create a local hydraulic gradient to the east,
the regional groundwater flow is generally from east to west. The mounding effects will, therefore, be
reduced with distance from the site and ultimately resume movement in a westerly direction (i.e., easterly
movement is prohibited by the regional groundwater flow direction).

ii. Water level measurements at TW-11D, TW-15 and TW-15D and TW-27 indicate a local hydraulic gradient
to the south along the east side of the municipal road allowance. Shallow groundwater that flows southerly
is expected to re-route to the west along the path of convergence that is congruent with the centrally located
stream (at the road crossing culvert location shown on Figures 6 and 7).

West Boundary Condition (Downgradient)

The western property boundary, from south to north, is monitored at TW-23, TW-17, TW-14, TW-5 and TW-16 in the
spring only, and TW-12 and TW-13 in both the spring and fall. The TW-12 and TW-13 monitoring locations are
currently located greater than 100 meters downgradient of the landfilled area, with the other four monitoring locations
greater than 200 meters downgradient of the landfilled area. Since about 2010, groundwater quality trends at these
downgradient monitoring locations have been relatively stable (refer to Appendix E).
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12.3.4

Recent groundwater quality results from well TW-14 shows an increasing concentration trend, with chloride
concentrations reported to be in the range of 20 to 30 mg/L since 2018. This well is located approximately 175 m
from the landfill footprint and approximate 40 m from the receiving area. Based on the recent increases of salt
related parameters only (i.e., the absence of other leachate indicator parameters), it is estimated that these recent
increases are reflective of de-icing and or dust suppression at the gravel-surfaced receiving area. Regardless, TW-
14 is located centrally on-site and is not a location that measures compliance at the property boundary. TW-14 will
continue to be monitored to assess the concentration trends.

In 2022, groundwater quality at the three compliance wells TW-5, TW-16, and TW-17, generally remained within the
RUC, with the exception of minor exceedance(s) for alkalinity, TDS and hardness at well TW-5. Provided that
chloride concentrations remain below 5 mg/L and the concentrations of other leachate indicator parameters generally
remain similar to background, groundwater quality at these monitoring locations does not indicate impacts from
landfill leachate. Therefore, based on the overall comparison and review of groundwater quality concentrations and
trends, it is concluded that the RUC is being met along the western compliance limit (Table 7, Table 9).

North Boundary Condition (Cross-gradient)

In conjunction with the resumption of operations at the Arran Landfill Site in 2012, the Municipality acquired an
additional 30 meters of land extending along the northern property boundary to better facilitate landfill operations
and to extend the buffer area to the north. This was equivalent to an additional area of 1.16 hectares. In order to
address on-going MECP concerns pertaining to the adequacy of monitoring locations TW-4 and TW-8 (i.e., well
construction), these wells were replaced in October 2016 with well couplet TW-25S/D and well TW-26, respectively.
While TW-4 and TW-8 historically represented northerly compliance monitoring locations, the well replacements
were installed approximately 30 to 40 meters to the north in order to more accurately and reliably access Site
compliance along the adjusted northerly compliance limit, where shown on Figure 5. The borehole logs/well records
are provided in Appendix C.

Based on the overall comparison and review of groundwater quality concentrations and trends, it is concluded that
the RUC is being met along the northern compliance limit (Table 7). Therefore, while groundwater quality at wells
TW-4 and TW-8 may have been influenced, in part, by landfill-leachate due to the radial groundwater flow patterns,
it is apparent that the impacts to the north are likely limited in extent, as evidenced by the general absence of leachate
indicators at these new monitoring locations.

At this time, monitoring wells TW-25S, TW-25D, TW-26, and TW-24 monitor groundwater quality to the north of the
landfill footprint, with TW-25S and TW-26 serving as compliance wells. In 2022, groundwater quality at all four wells
generally remained within the RUC, with the exception of a minor exceedance(s) for TDS at well TW-24. Chloride
concentrations remained below 5 mg/L at all four monitoring locations. Therefore, based on the overall comparison
and review of groundwater quality concentrations and trends, it is concluded that the RUC is being met along the
northern compliance limit (Table 7, Table 9).

South Boundary Condition (Cross-gradient)

At this time, monitoring wells TW-1, TW-2, TW-10, and TW-22 monitor groundwater quality to the south of the landfill
footprint between the fill area and the intermittent tributary that flows through the central portion of the Site.  Although
additional wells are located along the southern compliance boundary, these wells are located greater than an
estimated 400 meters from the Phase | area and are therefore not sampled.

Based on (i) the separation distance between the Phase | landfill area and the southern compliance boundary, (ii)
the groundwater flow direction which is generally to the west across the Site and (iii) the presence of the low-lying
area identified to the south of the landfill which acts as a flow divide for the shallow groundwater re-directing the
minor southerly shallow groundwater flow component noted in a westerly direction, compliance along the southern
property boundary is expected.
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12.4

A review of the groundwater quality trends at these locations indicates that the concentrations for the majority of the
leachate indicator parameters, although variable, were relatively stable following temporary Site closure. Since
landfill operations at the Site have resumed, concentrations trends at TW-22 continue to be stable and consistent
with those historically reported. However, concentrations for several leachate indicator parameters at TW-1, which
monitors groundwater quality in the shallow overburden, appear to have increased since active landfilling at the Site
was resumed. Since 2015, chloride concentrations at TW-1 have generally ranged between 20 and 40 mg/L.
Similarly, leachate indicator parameters at TW-2 have also increased in recent years.

Consistent with landfilling activities having progressed closer to monitoring well TW-10 (i.e., currently within 20
meters of the active fill area), concentrations of several leachate indicator parameters have increased significantly,
with chloride concentrations more recently ranging between 120 mg/L and 130 mg/L, periodically exceeding the
RUC of 126 mg/L. As shown in Table 7, slight RUC exceedances for several leachate indicator parameters are
noted.

Surface Water Quality

At the site, the primary surface water feature is Arkwright Creek, which is removed from the relatively small landfill
footprint by over 300 m. There is no direct surface water flow path from the existing landfill area to the Creek. The
topography is relatively flat, and the ground is covered with wild grasses. Surface water monitoring results completed
in conjunction with landfilling in the historical 1.73 ha landfill footprint did not indicate any historical landfill related
impacts to Arkwright Creek or the swampy area located south to south-west of the past landfill footprint.

Since resuming landfilling activities at the Site, surface water samples have been collected from six (6) locations
twice annually and, in order to simultaneously satisfy the requirements of the ECA for Stormwater Management,
sampling is completed following a significant rainfall event. In 2022, samples were collected on May 2 and
October 6t" A summary of the results for 2022, compared to the PWQO, is provided in Table 8 and historical
summaries, presented in tabular and graphical form, are provided in Appendix F.

It is noted that periodically phenols are detected at concentrations in exceedance of the PWQO, however as
phenols are typically considered to be a normal component of natural organic carbon from the decay of
vegetation, the detection of phenols in Site surface water would be expected within the highly vegetated and
wetland areas that surround several of the surface water sample locations. Therefore, phenols alone are not
considered to be an indicator of leachate.

Surface water quality is monitored in the unnamed tributary, located to the south of the Phase | landfill area, which
flows in a westerly direction across the central portion of the Site. An upstream surface water sample (SW-5) is
collected from the east side of Arran Sideroad 20, prior to influence from road salt activities and the landfill (Figure
5). This sample is considered to represent background conditions. In 2022 no exceedances of the PWQO were
noted. Historically, iron and/or copper exceedances have been reported, however comparison of these periodic
reported exceedances at this upgradient location to the total suspended solids (TSS) suggests that the detection of
metals in exceedance of the PWQO is likely associated with the TSS. Elevated alkalinity, TDS and conductivity
have also been periodically noted at this location; however, these parameters are attributed to surface water flow
through the roadside ditches along Sideroad 20 that are directed into the tributary.

Two samples are collected to monitor the surface water collected by the stormwater management facility located
southwest of the landfill prior to being discharged to the intermittent tributary, including one from the stormwater
management wetland outlet (i.e., SW-9) and one from the pond area (i.e., SW-10) (Figure 5). Consistent with
historical results, in 2022 minor exceedances of the PWQO for phosphorus, chromium, cobalt, copper and/or
iron were reported at SW-9 and SW-10. While the concentrations of the majority of indicator parameters
including sodium, chloride, conductivity, sulphate, hardness, and alkalinity are highly variable, there is generally
a stable, to slightly increasing, concentration trend.
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12.5

Since a significant separation distance from the relatively small active area of landfilling and the stormwater
works exists and the stormwater works also serve to re-direct stormwater from the operational areas of the Site,
these impacts are interpreted to reflect contributions from the operational area (i.e., the transfer area). It is noted
that surface water quality at the pond outlet (i.e., SW-9) generally meets the PWQO, with the exception of minor
exceedances for phosphorus, periodically boron, phenols, and iron. Furthermore, it is expected the use of cover
(daily and final) and good waste compaction will limit the potential for leachate influenced runoff into the
stormwater.

Surface water is subsequently monitored at a downgradient location in the unnamed tributary, within the swampy
area and in close proximity to the outflow of the tributary into Arkwright Creek. The water quality at SW-8 is generally
similar to background, however, consistent with its downgradient location from the Stormwater Management facility,
shows slightly increased concentrations of sodium and chloride. The surface water quality at SW-8 continues to
meet the PWQO.

Arkwright Creek is located to the west of the Site and flows in a northerly direction across the northwest corner of
the Site (Figure 5). Surface water quality is monitored at an upstream and downstream location within Arkwright
Creek at SW-7 and SW-1, respectively. Based on the results, indicator parameter concentrations at SW-7, which
represents the water quality prior to potential influence from the landfill, are similar to concentrations downstream of
the landfill (i.e., at SW-1). Therefore, there is no evidence of landfill related impacts to Arkwright Creek.

Water Quality Summary

In summary, the leachate impacted groundwater is limited to the area directly beneath the landfill, the landfill
perimeter, and west (downgradient) of the landfill to approximately 100m. Based on groundwater monitoring,
the predominant direction of groundwater flow is to the west and southwest towards Arkwright Creek and the
swampy depression. However, historical water level monitoring has indicated that a local hydraulic gradient from
the west to the southeast (i.e., a radial flow component) due to groundwater mounding within the refuse pile
exists, although on-going water level measurements at these monitoring locations suggests that the localized
radial flow has decreased since the final cover was applied to the eastern slope of the landfill mound (Figures 6
and 7).

Historical groundwater quality results indicated that the placement of interim and final cover, completed in 2000 when
the Arran Landfill temporarily suspended operations at the Site, was effective in reducing the leachate production
and groundwater mounding under the landfill. Historical groundwater quality analyses indicate that the downgradient
“leachate plume” was stable and that the upgradient plume was reducing in extent following the placement of the
cover over the fill area.

As would be expected, since landfill operations at the Site resumed in October 2012, groundwater quality
concentration trends, which had been generally stable to decreasing during the temporary Site closure, have
changed in some areas. Consistent with the location of the active area in the eastern portion of the Phase | area,
the concentrations of several indicator parameters are showing an increasing trend at monitoring locations located
to the south-west of the active fill area (i.e., TW-1, TW-2, TW-10, and TW-12). In addition, seasonal fluctuations for
various parameters were historically observed at monitoring location TW-9, and to a lesser extent at TW-27, located
to the east of the fill area and along Sideroad 20. While the results are likely indicative of leachate-impacted
groundwater at this location, they are also attributed to, at least in part, impacts from road salting along the Municipal
Road. It is anticipated that with the placement of final cover along the entire Phase | eastern limit of fill, which was
completed in 2016, a decreasing concentration trend will develop over time, ultimately decreasing the magnitude
and extent of influence to the east of the landfill.

With the recent installation of TW-25S/D and TW-26 in proximity to the northerly property boundary, groundwater
guality along the compliance limit to the north can be more reliably assessed. Consistent with historical results, the
water quality continues to meet the RUC and is similar to background conditions with no evidence of landfill-leachate
influence. This is consistent with the inferred groundwater flow direction which is predominantly to the west.
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13.

13.1

Surface water quality monitoring suggests that the Stormwater Management Facility, including the Pond/Detention
Facility and grassed swales, are successfully managing the stormwater quantity and quality for run-off from the
Phase | portion of the landfill, prior to discharging to the stream courses identified at the Site, including the unnamed
tributary and Arkwright Creek. On-going monitoring of surface water quality at the Site shows that the landfill has
not had an unacceptable impact to the intermittent tributary/wetland area or Arkwright Creek.

TRIGGER MECHANISMS

A trigger mechanism and contingency plan entitled “Arran Landfill: Trigger Mechanisms and Contingency Plan”
(the Plan) was prepared by GMBP and was provided as an Appendix in the PDO for the Site (revised August
2012). This Plan was updated in December 2017, as is recognized by the ECA amendment issued on December
6, 2017. The Plan describes the conditions (i.e., trigger levels) under which contingency measures may be
required and recommends the corresponding contingency and remedial action plans for the Site. The primary
goal of the Contingency Plan is to provide a course of action in the event that the monitoring program indicates
a potential for off-site impacts related to the production and migration of leachate. The reader is referred to the
aforementioned report for more detail pertaining to the rationale in the development of the trigger mechanisms
for the Site and for a description of the contingency and remedial action plans for the Site. A brief summary and
discussion is provided below.

Groundwater, Surface Water and Stormwater

Trigger locations are used to indicate potential off-site migration of landfill leachate impacts. Trigger locations at
the Arran Landfill Site were established for groundwater at the perimeter of the landfill property, for surface water
and for stormwater. Based on the localized and regional shallow groundwater flow directions and the location
of landfill development within Phase | relative to the property boundaries, trigger locations were established for
the northern, eastern, and western property boundaries and include monitoring wells TW-5, TW-11D, TW-15,
TW-16, TW-17, TW-25S and TW-26 and surface water sampling locations SW-8 and SW-1. In addition, one
stormwater sampling location is utilized as a trigger location to identify the potential for impacts to surface water,
prior to entering the natural system (i.e., SW-9).

Tables 9 and 10 provide summaries of the trigger locations, parameters and levels approved for the Arran Landfill
Site and compare the past groundwater and surface water quality data for each compliance location to the
established trigger levels.

The measures outlined in the contingency plan will not be activated unless two or more groundwater parameters,
or two or more surface water parameters, exceed the trigger levels at the same trigger location for three
consecutive events. Based on the results presented in Table 9 and 10, while some parameters exceeded the
trigger concentrations, based on the 2022 groundwater and surface water quality results the contingency
measures are not activated at this time. Therefore, in consideration of the established trigger mechanisms for
the Site, the monitoring program does not indicate a potential for off-site impacts related to the production and
migration of leachate at this time.
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13.2

14.

Leachate Indicators

Although the site is intended to be a natural attenuation site where impacts beyond the property boundaries
above the RUC and PWQO are not anticipated, leachate is expected to be generated within the waste mound
at the site and decrease in concentration with increased distance from the active landfill mound, decreasing to
below the RUC by the site’s property boundaries. As a result, trigger locations were also established for
groundwater adjacent to the landfill as “leachate indicators” that may predict future exceedances at the property
boundary. Monitoring wells that are situated within or in proximity to the approved Phase | area and are currently
considered “leachate” contingency monitoring locations include wells TW-1, TW-2, TW-10, TW-12, TW-13, TW-
22, TW-23 and TW-24. Atrigger exceedance for leachate is considered to occur when the chloride concentration
exceeds an average of 445 mg/L over two consecutive monitoring events. Currently, chloride concentrations
remain below 445 mg/L. Therefore, impacts beyond the property boundary are not expected based on current
monitoring results and no contingency plan actions are considered necessary at this time.

LANDFILL GAS MEASUREMENT

Methane is a colorless and odourless gas formed by the decomposition of organic matter under oxygen poor
(anaerobic) conditions and is commonly associated with landfills. It is produced by anaerobic bacteria, which
become active only when the oxygen in the landfill has been completely consumed. The primary concern related
to this parameter is that, under certain conditions, the mixture of methane in air can be explosive within a confined
area. Methane gas is measured relative to the lower explosive limit (LEL) which corresponds to 5% the
concentration of methane in air.

Gas sampling at the three gas monitoring locations G-1, G-2, and G-3 (located east of the Lot 20/21 roadway) has
consistently indicated that there is no off-site migration of methane gas. Oxygen and methane levels as well as the
Lower Explosive Limit (LEL) have been measured in each gas probe since 1993, results are summarized in Table
11.

In 2022 the oxygen levels remained greater than 19% (measured as % by volume). Historically, oxygen levels in
the gas probes have ranged between 12.1% and 21.7%. It is noted that the more oxygen present in a landfill, the
longer aerobic bacteria can decompose waste producing only carbon dioxide and water as by-products. LEL
measurements for all gas monitoring locations produced readings of 0%. Historically, methane gas and LEL
measurements from the gas probes have typically produced readings of zero (0) with the periodic detection of up to
2% methane. Based on the relatively high levels of oxygen recorded in each gas probe, it appears that the system
is aerobic in the vicinity of the gas probes. In general, methane gas is not detected within the gas monitors and we
expect that landfill gases being produced are readily vented to the surface through the soils.

Currently, there are no structures within several hundred metres of the landfill, where the accumulation of methane
would occur (if present). Therefore, no threats are evident from the landfill due to methane gas production. New
structures built at the site are to be vented or separated from the ground surface as per the approved PDO.
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15.

16.

CONCLUSIONS

1. The Phase | area at the Arran Landfill site encompasses 4.45 ha (11.0 acres) on the northern portion of the
property. This area generally encompasses the previously approved 1.73 ha area and, as of the Site’s re-
opening in 2012, provides capacity for approximately 205,000 m?3 for waste and daily cover. As of the end of
2022, the remaining capacity at the Arran Landfill is estimated to be 173,205 m3 for waste and interim cover.
Based on an average fill rate over the last five years of 3,006 m?, the remaining Site life is greater than 50 years.
It is noted that the volume for final cover of 25,300 m® remains unused.

2. There is no evidence of impacts to surface water above the PWQO that are directly attributable to landfilling at
the Site.

3. Based on our review of groundwater results, groundwater quality generally meets the objectives of MECP
Guideline B-7.

4. Based on the established trigger mechanisms for the Site, the monitoring program does not indicate a
potential for off-site impacts related to the production and migration of leachate at this time.

RECOMMENDATIONS

1. We recommend that landfill gas production at the site continue to be monitored in conjunction with the
established water quality monitoring program. The monitoring of landfill gas at the Site should include the
measurement of methane and oxygen levels as well as the LEL.

2. We recommend the continuation of monitoring the northern and western property boundary utilizing a
combination of indicator parameters to identify leachate impacts from the landfill, since the elevated alkalinity,
hardness, sulphate, and TDS alone, are not likely due to landfill leachate.

3. We recommend that daily, intermediate and final cover be placed, as per the requirements outlined in
Condition 37 the ECA for Landfilling, and that areas in which interim and final cover have been historically
placed are maintained. General site maintenance including litter pick-up and the removal of waste diversion
materials should continue to be completed on a regular basis.

4, We recommend a topographic survey be completed in the Fall of 2023 to allow for an estimation of landfilling
rates and to ensure waste placement continues to occur within the Phase | area, as outlined in the PDO.

5. We recommend that as closure approaches in Stage 2 that preparation for completion of the base in Stage 3
(including leachate contingency piping) be considered by the Municipality.
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6.

We recommend that the monitoring of the groundwater and surface water locations and parameters

continue twice per year, in the spring and fall, as outlined in below:

TABLE 3A: Summary of Groundwater Quality Monitoring Locations and Parameters

MONITORING LOCATIONS

Sampling Location Spring Fall MONITORING PARAMETERS
TW-1 X X

TW-2 X X Conductivity, pH,

TW-5 X Alkalinity, Hardness,
TW-10 X X Total Dissolved Solids (TDS)
TW-11D X Chloride, Sulphate
TW-12 X X Nitrate, Nitrite

TW-13 X X Ammonia, TKN, Organic Nitrogen
TW-14 X Iron, Calcium, Magnesium, Potassium and Sodium
TW-15 X X

TW-15D X

TW-16 X

TW-17 X

TW-22 X

TW-23 X

TW-24 X X

TW-25S X X

TW-25D X

TW-26 X X

TW-27 X X

TABLE 3B: Summary of Surface Water Quality Monitoring Locations and Parameters

MONITORING LOCATIONS

MONITORING PARAMETERS

Sampling Location Spring Fall

SW-1 (Arkwright Creek: Downgradient) X X Conductivity, pH, Alkalinity, Hardness

SW-5 (Un-named Tributary: Upgradient) X X TDS, TSS, cBOD, COD, Phenols,

SW-7 (Arkwright Creek: Upgradient) X X Chloride, Sulphate, Total Phosphorus,

SW-8 (Un-named Tributary: Downgradient Outflow) X X Nitrate, Nitrite, Ammonia (Un-ionized), TKN,
SW-9 (SWM Wetland) X X Metals (As, B, Ba, Ca, Co, Cd, Cr, Cu, Fe, Mg,
SW-10 (In SWM Permanent Pool) X X Na, K, Pb, Hg and Zn) and Field Temperature

All of which is respectfully submitted,

GM BLUEPLAN ENGINEERING LIMITED

Per:

7<)
o B

M.D. Nelson, M.Sc., P.Eng., P.Geo.
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TABLE 1
LANDFILL VOLUME CAPACITY

Landfill Volume Capacity (m°) - Arran Landfill
2

2012 2013 2014 2015 2016 017 2018 2019 2020 2021 2022
Total Approved Capacity
Total Capacity for Waste and Daily Cover 247,000 247,000 247,000| 247,000( 247,000( 247,000] 247,000| 247,000( 247,000[ 247,000] 247,000
Total Capacity for Final Cover (incl Topsoil) 33,000 33,000f 33,000| 33,000] 33,000 33,000{ 33,000/ 33,000f 33,000 33,000| 33,000
Total Air Space Capacity 280,000( 280,000] 280,000| 280,000( 280,000 280,000 280,000| 280,000{ 280,000 280,000 280,000
Volume Filled at Beginning of Year
Volume of Waste and Daily Cover 41,800 43,050 46,025 48,205 51,965| 55,165| 58,765 61,415 63,940 67,130] 71,155
Volume of Final Cover 5,200 5,200 5,200 5,200 5,200 7,700 7,700 7,700 7,700 7,700 7,700
Total Volume Filled 47,000| 48,250 51,225| 53,405| 57,165| 62,865| 66,465 69,115 71,640| 74,830| 78,855
Available Capacity at Beginning of Year
Capacity for Waste and Daily Cover 205,200] 203,950] 200,975| 198,795| 195,035 191,835] 188,235| 185,585 183,060( 179,870] 175,845
Capacity for Final Cover 27,800 27,800 27,800| 27,800| 27,800 25,300 25,300| 25,300] 25,300 25,300| 25,300
Total Available Capacity 233,000( 231,750] 228,775| 226,595| 222,835 217,135] 213,535| 210,885 208,360 205,170 201,145
Capacity Used During Year
Capacity Used for Waste and Daily Cover 1,250 2,975 2,180 3,760 3,200 3,600 2,650 2,525 3,190 4,025 2,640
Capacity Used for Final Cover 0 0 0 0 2,500 0 0 0 0 0 0
Total Capacity Used 1,250 2,975 2,180 3,760 5,700 3,600 2,650 2,525 3,190 4,025 2,640
Volume Filled at End of Year
Volume of Waste and Daily Cover 43,050 46,025 48,205 51,965| 55,165| 58,765| 61,415 63,940 67,130 71,155| 73,795
Volume of Final Cover 5,200 5,200 5,200 5,200 7,700 7,700 7,700 7,700 7,700 7,700 7,700
Total Volume Filled 48,250| 51,225| 53,405 57,165| 62,865| 66,465| 69,115| 71,640 74,830| 78,855| 81,495
Remaining Capacity at End of Year
Capacity for Waste and Daily Cover 203,950( 200,975] 198,795| 195,035| 191,835 188,235] 185,585| 183,060( 179,870 175,845] 173,205
Capacity for Final Cover 27,800 27,800 27,800| 27,800] 25,300 25,300 25,300| 25,300] 25,300 25,300| 25,300
Total Remaining Capacity 231,750| 228,775| 226,595| 222,835| 217,135 213,535] 210,885| 208,360| 205,170[ 201,145] 198,505
Remaining Site Life (Years)
At Average Fill Rate (5-year) 3,006 67.8 66.9 66.1 64.9 63.8 62.6 61.7 60.9 59.8 58.5 57.6
At Maximum Fill Rate 6,000 34.0 33.5 33.1 32,5 32.0 31.4 30.9 30.5 30.0 29.3 28.9
Notes:

1. Landfill activities were suspended in 2002 and resumed in October of 2012 under a new PDO with expanded capacity.

2. The total approved capacity is based on that outlined in the Plan of Development and Operation - Phase | for the Arran Landfill (February 2011,

Revised August 2012) and includes the 47,000 m® historically placed within Areas A, B1 and C.

3. The maximum fill rate is based on the approved maximum annual amount of 6,000 m?®, as outlined in Condition 27 of the Approval, as amended.
4. The estimated fill rates are based on topographical surveys of the active areas completed by GMBP annually in the Fall.

5. Additional capacity may be available in areas where additional waste placement requires the removal of previously placed final cover material.

Arran Landfill: M-1174
GM BluePlan Engineering Limited




TABLE 4
SUMMARY OF BACKGROUND GROUNDWATER QUALITY

Well ID TW-1 | TW-2 . TW-10 TW-1, TW-2, and TW-10
Range of Measurements (mg/L) Average' | 95" Percentile’ Range
Parameter Number of Data Points Shown in Brackets — (n)
Conductivity 510 - 767 398 — 885 397 - 939 622 794 397 — 939
(wmho/cm) (28) (28) (31) (87) (87)
. 0.82-13.9 04-74 <0.01-27.5 2.97 8.35
Chloride (28) 27) (31) (87) (87) <0.01-27.5
293 — 458 260 — 566 241 - 502 348 495
Hardness (27) (28) (30) (85) (85) 241 - 566
<0.01-0.89 <0.01-1.13 <0.01-1.59 0.27 1.04
Iron (15) (17) (20) (52) (52) <0.01-1.59
260 — 475 240 — 526 240 - 369 338 485
oS (11) (12) (12) (35) (35) 240~ 526
. <0.01-1.2 0.01-0.69 <0.01-1.95 0.38 1.36
Nitrate (26) (26) (29) (81) 81) <0.01-1.95
s 0.001-0.07 0.005-0.03 0.003 - 0.41 0.06 0.20
Nitrite (26) (26) (29) (81) 81) 0.001-0.41
. 0.017-2.2 0.01-1.0 0.01-24 0.62 1.77
Ammonia (26) (24) (28) (78) (78) 0.01-24
0.33-6.2 0.15-6.7 0.41-8.2 1.93 6.16
TKN (23) (23) (24) (70) (70) 0.15-82
Organic 0.25-5.78 0.14-6.7 0.13-7.17 1.35 5.70 013-717
Nitrogen (23) (23) (23) (69) (69) ) )
<0.1-69.8 4.3-164 (17) <0.1-33.0 19.2 68.7
Sulphate (16) (18) (51) (51) <0.1-164
6.99 — 8.33 6.99 —7.94 7.28 —8.26 7.59 8.05
PH (28) (28) (31) (87) (87) 6.99-833
. 244 - 790 160 — 471 198 — 435 321 431
Alkalinity (24) (24) (26) (74) (74) 198 — 790
. <0.5-21 1.3-10.8 7.41-20.5 9.2 19.8
Sodium (16) 17 (18) (51) (51) <0.5-20.5
. <0.01-0.13 <0.01-0.14 <0.05-0.26 0.076 0.19
Barium @) (4) 4) (12) (12) <0.01-0.26
0.02-0.04 <0.01-10.01 <0.05-0.14 0.043 0.1
Boron ) 4) (4) (12) (12) <0.01-0.14
Notes:

1. The reported detection limit was used for calculation of average when values were reported as

less than sample detection limits.
All available data from 1984 to 2002 was used to calculate background concentrations.
All data presented in mg/L = milligrams per liter unless otherwise noted.
pmho/cm = micromho per centimeter

rpODN
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TABLE 5
GROUNDWATER QUALITY INDICATOR PARAMETERS

Background Maximum Objective
Parameter Concentration (Cb) | Concentration (Cr) Level (Cm)
Conductivity (umho/cm) 622 NV NV
Chloride (mg/L) 2.99 250 (AO) 126
Hardness (mg/L) (as CaCO3) 495 80— 100 (OG) 495
Iron (mg/L) 0.27 0.30 (AO) 0.29
TDS (mg/L) 338 500 (AO) 419
Nitrate (mg/L) (as nitrogen) 0.38 10.0 (MAC) 2.8
Nitrite (mg/L) (as nitrogen) 0.06 1.0 (MAC) 0.3
Ammonia (mg/L) 0.62 NV NV
TKN (mg/L) 1.93 NV NV
Organic Nitrogen (mg/L) 5.7 0.15 (0OG) 5.7
Sulphate (mg/L) 19.2 500 (AO) 260
pH 6.99 — 8.33 6.5-8.5 (0G) 6.5-8.5
Alkalinity (mg/L) (as CaCOs) 321 30 -500 (OG) 410
Sodium (mg/L) 9.2 200 (AO) 105
Barium (mg/L) 0.076 1.0 (MAC) 0.31
Boron (mg/L) 0.043 5.0 (IMAC) 1.28

Notes:

1. All available data from wells TW-1, TW-2, and TW-10 collected from 1984 to 2002 was used to calculate
background concentrations. A summary of the data used for the analysis of background groundwater
quality is provided in Table 4.

2. mg/L = milligrams per litre; umho/cm = micromho per centimetre; NV = No Value.

3. AO = Aesthetic Objective
OG = Operational Guideline
MAC = Maximum Acceptable Concentration, Parameters Related to Health
IMAC = Interim Maximum Acceptable Concentration, Parameters Related to Health

MOECC Procedure B-7-1: Cm =Cb + x(Cr - Cb)

Where:

Cm = Maximum concentration acceptable in groundwater beneath an adjacent property.

Cb = Background concentration.

Cr= Maximum concentration that should be present in groundwater for domestic
consumption according to the Ontario Drinking Water Standards (ODWS).

X = 0.5 for non-health related parameters and 0.25 for health related parameters.

4. As per MOECC email correspondence dated September 28, 2016, for parameters in which the
background concentration (i.e. the average concentration) exceeds the ODWS, the 95"-percentile should
be used to represent the RUC for the Site. These parameters are shown in BOLD.
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TABLE 6

SURFACE WATER

PROVINCIAL WATER QUALITY OBJECTIVES (PWQO)

PARAMETER CONCENTRATION NOTES
Chloride 120 mg/L 4
Ammonia (un-ionized) 0.02 mg/L
Alkalinity NV 1
Arsenic 0.1 mg/L
Barium (Ba) NV
Boron (B) 0.2 mg/L 2
Cadmium (Cd) 0.0002 mg/L
Chromium (Cr) 0.001 mg/L Cr(VI)
Copper (Cu) 0.005 mg/L
Iron (Fe) 0.3 mg/L
Lead (Pb) 0.025 mg/L
Zinc (Zn) 0.03 mg/L
Hardness NV
Total Dissolved Solids (TDS) NV
Specific Conductance NV
Field temperature NV
Nitrate (as N) 3 mg/L 3
Nitrite NV
pH 6.5t08.5
Sulphate NV
Phenols 0.001 mg/L
Iron 0.3 mg/L
| Total Phosphorus 0.03 ma/L 2

Notes:

1. Should not be decreased to more than 25% of the natural concentration.

2. Interim PWQO - Objective concentration currently under development

3. The Canadian Council of Ministers of the Environment (CCME) Canadian Water
Quality Guideline (CWQG)for long-term exposure to Nitrate (as N) is 3.0 mg/L.

4. The Canadian Council of Ministers of the Environment (CCME) Canadian Water
Quality Guideline (CWQG) for long-term exposure to Chloride is 120 mg/L.

5. NV = No Value

Arran Landfill: M-1174
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TABLE 7

SUMMARY OF GROUNDWATER QUALITY ANALYSES - 2021 and 2022

Parameter Upgradient (East)

Sample Location| S2ckground | ODWS | RUC TW-27 TW-11D TW-15 TW-15D

Sampling Date (mg/L) (mg/L) | (mg/L) | 6-May-21 [ 14-Nov-21 | 2-May-22 | 6-Oct-22 | 6-May-21 | 2-May-22 | 6-May-21 | 12-Nov-21| 2-May-22 [ 6-Oct-22 6-May-21 2-May-22

Conductivity (uS/cm) 622 NV NV 1100 1100 1100 1100 690 680 610 650 570 590 600 610
Chloride 297 250 126 66 61 66 65 22 1.7 2.8 27 22 2.9 3.1 2.6
Hardness 495 100 495 560 540 560 540 390 390 340 360 330 350 330 340
Iron 0.27 0.30 0.29 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
TDS 338 500 419 600 575 575 590 350 325 345 325 300 330 290 280
Nitrate 0.38 10.0 2.8 0.25 0.11 0.22 0.53 0.16 0.14 0.45 0.30 0.33 0.21 <0.10 <0.10
Nitrite 0.06 1.0 0.3 0.02 0.11 0.04 0.06 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01
Ammonia 0.62 NV NV 0.41 1.1 0.59 0.54 <0.05 0.11 <0.05 0.26 0.13 0.17 0.23 0.32
Total Kjeldahl Nitrogen 1.93 NV NV 0.57 1.6 0.79 0.83 <0.10 0.10 0.11 0.56 0.19 0.57 0.32 0.34
Organic Nitrogen 5.7 0.15 5.7 0.17 0.51 0.20 0.30 <0.10 <0.10 0.11 0.30 <0.10 0.40 <0.10 <0.10
Sulphate 19.2 500 260 44 37 36 43 16 13 9.4 8.7 6.2 23 24 22
pH (pH Units) 6.99 - 8.33 6.5t0 8.5 7.77 7.73 7.91 7.99 7.99 8.01 7.96 7.82 8.12 8.16 7.88 8.05
Alkalinity 321 500 410 500 530 490 500 380 370 330 360 310 340 310 310
Sodium 9.2 200 105 40 40 40 40 3.5 3.7 23 24 24 4.2 4.6 4.7
Calcium NA NV NV 110 110 120 100 92 90 87 90 84 83 79 80
Magnesium NA NV NV 66 67 67 69 39 40 30 32 29 35 32 33
Potassium NA NV NV 9.0 11 9.0 11 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Parameter Cross-Gradient (South)

Sample Location| B2¢kground | ODWS | RUC TWA* TW-2* TW-10° TW-22

Sampling Date (mg/L) (mg/L) | (mg/L) | 6-May-21 [ 12-Nov-21 | 2-May-22 | 6-Oct-22 | 6-May-21 | 12-Nov-21 | 2-May-22 | 6-Oct-22 | 6-May-21 | 12-Nov-21 | 2-May-22 6-Oct-22 | 6-May-21 | 2-May-22

Conductivity (uS/cm) 622 NV NV 880 900 930 920 830 1000 930 970 1100 1200 1100 550 540
Chloride 2.97 250 126 24 33 39 42 19 17 14 120 130 150 130 2.1 22
Hardness 495 100 495 490 480 520 530 440 520 520 450 470 530 530 290 290
Iron 0.27 0.30 0.29 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
TDS 338 500 419 465 460 410 585 495 600 550 515 500 615 670 270 240
Nitrate 0.38 10.0 2.8 0.30 0.98 0.18 0.46 <0.10 <0.10 <0.10 0.67 0.18 0.14 0.82 <0.10 <0.10
Nitrite 0.06 1.0 0.3 0.05 0.02 0.05 0.32 <0.01 <0.01 <0.01 0.18 0.10 0.06 0.93 <0.01 <0.01
Ammonia 0.62 NV NV 0.64 0.53 0.80 0.86 0.08 0.14 0.24 0.70 0.18 25 27 1.8 1.9
Total Kjeldahl Nitrogen 1.93 NV NV 0.72 1.0 0.83 1.2 0.18 0.75 0.51 ISW 1.0 <0.20 3.0 3.7 1.9 21
Organic Nitrogen 5.7 0.15 5.7 <0.10 0.49 <0.10 0.35 <0.10 0.61 0.27 0.34 <0.10 0.54 0.99 <0.10 0.23
Sulphate 19.2 500 260 11 13 13 15 85 160 180 4.4 13 10 26 <1.0 <1.0
pH (pH Units) 6.99 - 8.33 6.5t0 8.5 7.82 7.90 7.98 7.9 7.67 7.63 7.81 7.82 7.88 7.88 7.90 8.09 8.08
Alkalinity 321 500 410 450 450 450 480 350 390 330 350 410 370 400 310 300
Sodium 9.2 200 105 8.1 7.2 7.7 11 21 19 18 29 46 38 41 6.6 6.9
Calcium NA NV NV 120 120 130 130 130 150 150 93 98 110 110 68 67
Magnesium NA NV NV 47 47 50 52 30 36 36 54 56 65 65 29 29
Potassium NA NV NV <1.0 1.0 <1.0 1.0 <1.0 <1.0 <1.0 2.0 3.0 2.0 2.0 <1.0 <1.0
Notes:
1. ODWS = Ontario Drinking Water Standards (June 2003, Revised June 2006)
2. NV = No value specified.
3. NA = Not Applicable; these compounds were measured to establish baseline concentrations, results will be compared to the ODWS.
4. Values in bold represent results greater than the ODWS.
5. Shaded values represent results greater than the Reasonable Use Criteria.
6. Samples analyzed by Maxxam Analytics Inc.
7. Results presented in mg/L (milligrams per litre) unless otherwise specified.
8. TDS = Total Dissolved Solids.
9. *Monitoring wells TW-1, TW-2, TW-4, TW-5, TW-8, TW-9 and TW-10 were not constructed in accordance with current standards.
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TABLE 7
SUMMARY OF GROUNDWATER QUALITY ANALYSES - 2021 and 2022

Parameter Downgradient (West

Sample Location| B2¢karound | ODWS | RUC TW-5* TW-12 TW-13 TW-14 TW-16 TW-17 TW-23

Sampling Date (mg/L) (mg/L) | (mg/L) | 6-May-21 [ 2-May-22 | 6-May-21 | 12-Nov-21| 2-May-22 | 6-Oct-22 | 6-May-21 | 12-Nov-21| 2-May-22 [ 6-Oct-22 6-May-21 2-May-22 | 6-May-21 | 2-May-22 | 6-May-21 | 2-May-22 | 6-May-21 [ 2-May-22

Conductivity (uS/cm) 622 NV NV 860 860 1200 1300 1200 1100 990 1100 1100 980 990 650 660 470 490 540 540
Chloride 297 250 126 3.1 25 63 80 67 65 21 29 42 27 31 9.1 11.0 25 25 3.7 3.2
Hardness 495 100 495 460 470 600 600 590 590 530 540 590 530 540 330 360 240 260 290 290
Iron 0.27 0.30 0.29 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
TDS 338 500 419 450 450 585 650 595 565 515 595 580 500 500 310 295 235 210 295 275
Nitrate 0.38 10.0 2.8 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.21 0.32 0.33 0.53
Nitrite 0.06 1.0 0.3 <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 0.07 0.05 0.07 0.05
Ammonia 0.62 NV NV 0.26 0.35 0.28 0.57 0.41 0.34 0.35 0.71 0.61 0.07 0.23 <0.05 0.10 0.31 0.33 0.27 0.33
Total Kjeldahl Nitrogen 1.93 NV NV 0.35 0.46 0.67 1.1 0.85 0.79 0.53 0.94 1.1 NM 0.19 0.22 <0.10 0.14 0.39 0.46 0.8 1.3
Organic Nitrogen 5.7 0.15 5.7 <0.10 0.11 0.39 0.48 0.44 0.45 0.19 0.23 0.46 0.13 <0.10 <0.10 <0.10 <0.10 0.13 0.53 0.93
Sulphate 19.2 500 260 65 55 1.3 7.6 2.0 <1.0 <1.0 4.8 <1.0 16 13 32 28 19 19 39 39
pH (pH Units) 6.99 - 8.33 6.5t0 8.5 7.92 7.89 7.59 7.65 7.74 7.81 7.56 7.53 7.70 7.60 7.80 7.94 8.11 8.15 8.10 7.96 8.07
Alkalinity 321 500 410 420 420 590 610 570 590 540 570 570 510 510 330 330 240 250 250 250
Sodium 9.2 200 105 19 20 41 46 48 45 22 28 32 16 19 18 20 11 12 6.0 6.2
Calcium NA NV NV 96 98 110 110 100 100 120 120 130 110 110 60 65 51 53 67 68
Magnesium NA NV NV 53 54 80 79 80 80 59 59 64 63 65 43 47 27 30 29 29
Potassium NA NV NV 2.0 2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 1.0 1.0 1.0 1.0 1.0
Parameter Cross-Gradient (North)

Sample Location| Background | ODWS | RUC TW-25S TW-25D TW-26 TW-24

Sampling Date (mg/L) (mg/L) | (mg/L) | 6-May-21 [ 12-Nov-21 | 2-May-22 | 6-Oct-22 | 6-May-21 | 2-May-22 | 6-May-21 | 12-Nov-21| 2-May-22 [ 6-Oct-22 6-May-21 12-Nov-21 | 2-May-22 [ 6-Oct-22

Conductivity (uS/cm) 622 NV NV 710 700 730 690 520 500 630 600 620 830 820 830 810
Chloride 297 250 126 2.0 22 1.7 1.9 4.4 3.3 3.0 29 3.4 1.6 1.9 1.6 1.3
Hardness 495 100 495 320 300 340 330 240 240 290 270 300 380 360 390 380
Iron 0.27 0.30 0.29 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
TDS 338 500 419 375 350 365 360 250 240 325 300 255 425 365 430 430
Nitrate 0.38 10.0 2.8 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 <0.10 <0.10 <0.10
Nitrite 0.06 1.0 0.3 <0.01 <0.01 <0.01 <0.01 0.03 0.06 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Ammonia 0.62 NV NV <0.05 0.2 <0.05 <0.05 0.38 0.33 <0.05 0.14 0.09 <0.05 0.22 <0.05 <0.05
Total Kjeldahl Nitrogen 1.93 NV NV <0.10 0.11 <0.10 <0.10 0.92 1.4 <0.10 <0.10 <0.10 NM <0.10 0.17 <0.10 0.11
Organic Nitrogen 5.7 0.15 5.7 <0.10 <0.10 <0.10 <0.10 0.55 1.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.11
Sulphate 19.2 500 260 57 47 56 57 14 16 49 38 48 72 67 72 72
pH (pH Units) 6.99 - 8.33 6.5t08.5 8.01 8.10 8.19 8.21 8.03 8.14 8.15 8.12 8.09 8.03 8.04 8.10 8.01
Alkalinity 321 500 410 340 340 340 360 260 260 300 300 290 390 400 390 410
Sodium 9.2 200 105 38 38 39 39 18 20 27 27 31 47 46 50 48
Calcium NA NV NV 44 42 47 44 53 52 51 47 51 53 50 55 52
Magnesium NA NV NV 51 49 53 53 27 27 40 37 41 59 57 62 62
Potassium NA NV NV 2.0 2.0 2.0 2.0 1.0 1.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Notes:
1. ODWS = Ontario Drinking Water Standards (June 2003, Revised June 2006)
2. NV = No value specified.
3. NA = Not Applicable; these compounds were measured to establish baseline concentrations, results will be compared to the ODWS.
4. Values in bold represent results greater than the ODWS.
5. Shaded values represent results greater than the Reasonable Use Criteria.
6. Samples analyzed by BV Labs (formerly Maxxam Analytics Inc.)
7. Results presented in mg/L (milligrams per litre) unless otherwise specified.
8. TDS = Total Dissolved Solids.
9. *Monitoring wells TW-1, TW-2, TW-4, TW-5, TW-8, TW-9 and TW-10 were not constructed in accordance with current standards.
Arran Landfill: M-1174
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TABLE 8

SUMMARY OF SURFACE WATER QUALITY RESULTS AND COMPARISON TO THE PWQO (2021 and 2022)

Sample Location SW-7 SW-1 SW-5 Sw-8 SW-9 SW-10
PWQO . . . Swamp Area Downstream of Stormwater Management Pond
Arkwright Creek Upstream Arkwright Creek Downstream Unnamed Tributary Upstream . Stormwater Management Pond
|Parameter (mg/L) Tributary Outlet
Sampling Date 6-May-21 | 14-Nov-21 | 2-May-22 6-Oct-22 6-May-21 | 14-Nov-21 | 2-May-22 6-Oct-22 6-May-21 | 12-Nov-21 | 2-May-22 | 6-May-21 | 14-Nov-21 | 2-May-22 | 6-May-21 | 12-Nov-21 | 2-May-22 | 6-May-21 | 12-Nov-21 | 2-May-22 6-Oct-22
Field pH (pH Units) 6.5t08.5 7.53 7.43 6.97 7.68 7.66 7.78 7.10 7.96 7.56 7.67 6.69 7.60 7.64 711 7.76 7.42 7.12 7.59 7.49 6.92 7.54
Field Temperature NV 6.8 5.7 8.7 5.9 6.6 6.4 8.8 11.8 14.0 9.2 9.1 7.0 4.0 8.9 9.2 7.6 8.6 9.2 8.3 9.3 9.7
Conductivity (Field) NV 408 NV 412 892 420 NV 412 437 561 NV 433 487 NV 418 926 NV 624 991 NV 617 791
Hardness NV 290 310 310 380 290 310 290 280 330 280 350 320 320 320 390 400 340 400 290 320 380
Total Ammonia NV <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.27 <0.050 3.6 1.5 0.081 4.2 0.31 <0.050 <0.050
Ammonia (un-ionized) 0.02 NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV
Biological Oxygen Demand (BOD) NV <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 6 <2.0 2.0 11 10 3.0 3.0
Chemical Oxygen Demand (COD) NV 22 32 19 140 30 33 17 31 25 26 16 23 31 15 98 120 59 100 71 50 67
Conductivity NV 550 560 610 1000 560 570 540 550 610 520 620 640 680 620 1200 1100 910 1200 900 810 1000
Total Dissolved Solids (TDS) NV 295 300 270 765 305 305 230 360 335 245 270 365 335 285 630 630 440 655 460 380 785
Total Kjeldahl Nitrogen (TKN) NV 0.29 0.60 0.38 0.97 0.28 0.60 0.32 0.44 0.42 0.57 0.38 0.42 1.1 0.39 5.6 8.1 2.0 6.7 2.0 1.2 0.9
pH (pH Units) 6.5t0 8.5 8.08 8.03 8.28 7.97 8.10 8.09 8.39 8.31 8.01 8.15 8.13 8.14 8.15 8.31 8.03 8 8.22 7.99 8.06 8.16 7.95
Phenols 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0029 <0.0010 <0.0010 0.004 0.001 <0.0010 <0.0010
Total Phosphorus 0.03 0.02 0.03 0.01 0.05 0.02 0.03 0.02 0.03 0.03 0.03 0.02 0.02 0.02 0.01 0.10 14 0.15 0.10 0.07 0.06 0.37
Total Suspended Solids (TSS) NV 3.0 6.0 5.0 54 6.0 5.0 6.0 6.0 2.0 1.0 4.0 4.0 1.0 2.0 10 6.0 140 15 17 52 320
Sulphate NV <1.0 <1.0 <1.0 310 <1.0 <1.0 <1.0 37 <1.0 <1.0 <1.0 1.0 27 <1.0 37 98 50 37 64 40 310
Alkalinity NV 2 280 290 300 160 280 300 270 280 330 290 330 320 310 310 460 380 330 460 280 320 160
Chloride 120" 12 11 19 55 12 12 14 7.9 3.9 5.3 8.6 20 30 20 93 96 68 96 78 43 56
Nitrite NV <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.01 <0.010 <0.010 <0.010 <0.010 0.02 <0.010 0.01 0.08 <0.010 0.02 0.21 <0.010 0.02
Nitrate (as N) 30" 1.0 1.2 <0.10 <0.10 0.89 1.1 1.1 0.21 0.11 <0.10 0.16 <0.10 0.66 <0.10 0.11 1.79 0.48 <0.10 3.49 <0.10 <0.10
Mercury (Hg) 0.0002 <0.00010 | <0.00010 [ <0.00010 | <0.00010 | <0.00010 | <0.00010 | <0.00010 | <0.00010 | <0.00010 | <0.00010 | <0.00010 | <0.00010 [ <0.00010 | <0.00010 | <0.00010 | <0.00010 | <0.00010 | <0.00010 | <0.00010 | <0.00010 | <0.00010
Arsenic (As) 0.1 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.0010 <0.0010 <0.001 <0.001 <0.001 <0.001 0.003 0.001 0.001 0.003 0.001 0.001 0.008
Barium (Ba) NV 0.01 0.02 0.02 0.05 0.01 0.02 0.01 0.02 0.01 0.008 0.01 0.02 0.02 0.01 0.04 0.03 0.03 0.04 0.03 0.03 0.17
Boron (B) 0.2 0.01 0.02 0.0001 0.0004 0.02 0.02 0.00001 0.00002 0.02 0.02 0.00002 0.06 0.10 0.00005 0.51 0.53 0.0004 0.55 0.50 0.0004 0.0004
Cadmium (Cd) 0.0002 <0.0009 <0.0009 <0.0009 <0.0009 <0.0009 <0.0009 <0.0009 <0.0009 <0.0001 <0.0001 <0.0009 <0.0009 <0.0009 <0.0009 <0.0009 <0.0009 <0.0009 <0.0009 <0.0009 <0.0009 0.0002
Chromium (Cr) 0.001 <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 <0.005 <0.005 <0.005 <0.005 <0.005 0.03
Cobalt (Co) 0.0009 <0.0005 <0.0005 <0.0005 0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.001 0.0008 0.0008 0.001 0.001 0.001 0.02
Copper (Cu) 0.005 <0.0009 <0.0009 0.0009 0.005 <0.009 <0.009 <0.0009 <0.0009 <0.0010 <0.0010 <0.0009 <0.0009 <0.0009 <0.0009 <0.0009 0.006 0.002 0.001 0.002 0.002 0.03
Iron (Fe) 0.3 0.25 0.39 0.0001 0.0003 0.33 0.33 0.0003 0.0003 0.13 0.14 0.0001 <0.10 <0.10 <0.10 0.58 0.23 0.0006 0.86 0.39 0.001 0.03
Lead (Pb) 0.025 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.01
Potassium (K) NV 1.3 1.7 2.8 25 1.5 2.0 1.6 0.93 0.50 3.8 0.53 3.0 6.6 2.7 25 25 21 27 31 19 27
Sodium (Na) NV NV 6.0 0.01 0.04 NV 7.2 0.008 0.005 NV 2.3 0.007 NV 23 0.01 NV 83 0.06 NV 63 0.05 0.04
Zinc (Zn) 0.03 <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 <0.005 0.006 <0.005 0.005 0.006 0.08
Notes: Notes:
1. There is no PWQO for Chloride or Nitrate (as N), therefore the Canadian Water Quality Guidelines for long term concentrations were used. 1. There is no PWQO for Chloride or Nitrate (as N), therefore the Canadian Water Quality Guidelines for long term concentrations wi
2. Should not be decreased to more than 25% of the natural concentration. 2. Should not be decreased to more than 25% of the natural concentration.
3. NV = No Value 3. NV = No Value
ring Limited
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TABLE 9
GROUNDWATER QUALITY COMPARISON TO TRIGGER LEVELS

Location |Date Chloride Iron Nitrate Nitrite Sodium | Alkalinity | Hardness [ Sulphate
Trigger Levels 95 1.19 21 0.31 79 593 425 195
TW11D [Apr-15 4.0 <0.02 0.32 <0.01 3.9 340 400 20
TW11D |Apr-16 3.3 <0.02 0.25 <0.01 3.8 350 380 21
TW11D [Apr-17 3.6 0.02 0.11 <0.010 3.8 340 370 23
TW11D |Apr-18 3.1 <0.02 0.16 <0.010 3.9 370 390 20
TW11D [Apr-19 3.3 0.18 0.16 <0.010 3.8 380 350 18
TW11D _|Apr-20 2.6 <0.02 0.18 <0.010 3.9 370 420 17
TW11D [May-21 2.2 <0.02 0.16 <0.010 3.5 380 390 16
> TW11D [May-22 1.7 <0.02 0.14 <0.010 3.7 370 390 13
3 |TW15_ |Apr-15 3.0 <0.02 0.43 <0.01 2.5 300 340 10
S |TW15 _ [Nov-15 2.6 <0.02 0.43 <0.01 2.9 340 380 9.3
8 TW15  [Apr-16 2.1 <0.02 0.44 <0.01 3.0 340 360 12
> |[TW15_ |Nov-16 2.0 <0.02 0.39 <0.01 2.8 350 380 7.7
E TW15  |Apr-17 1.8 <0.02 0.42 <0.010 2.3 290 300 11
g TW15  |Oct-17 1.6 <0.02 0.11 <0.010 2.4 330 330 5.6
a |[TW15  |Apr-18 2.6 <0.02 0.36 <0.010 2.6 350 370 13
§ TW15  |Oct-18 2.2 <0.02 0.28 <0.010 2.4 340 340 7.2
w |TW15  |Apr-19 24 <0.02 0.41 <0.010 2.6 360 340 9.9
TW15  [Nov-19 2.4 <0.02 0.32 <0.010 2.4 350 350 6.3
TW15  |Apr-20 2.0 <0.02 0.46 <0.010 2.6 330 350 10.0
TW15  [Oct-20 2.8 <0.02 0.80 <0.010 - 340 350 7.5
TW15  |May-21 2.8 <0.02 0.45 <0.010 2.3 330 340 9.4
TW15  [Nov-21 2.7 <0.02 0.30 <0.010 2.4 360 360 8.7
TW15  [May-22 2.2 <0.02 0.33 <0.010 24 310 330 6.2
TW15  |Oct-22 2.9 <0.02 0.21 <0.010 4.2 340 350 23.0
TW5 Apr-15 3.0 <0.02 <0.1 0.127 23 420 510 82
TW5 Apr-16 2.8 <0.02 <0.1 <0.01 21 440 490 76
TWS Apr-17 2.7 <0.02 <0.10 0.020 23 430 490 81
TWS5 Apr-18 3.1 <0.02 <0.10 <0.010 23 450 500 73
TW5 Apr-19 2.9 <0.02 <0.10 0.01 19 450 410 64
TWS5 Apr-20 2.8 <0.02 0.17 0.05 22 420 470 71
TWS May-21 3.1 <0.02 <0.10 <0.010 19 420 460 65
TWS5 May-22 2.5 <0.02 <0.10 <0.010 20 420 470 55
E TW16 _ [Apr-15 2.0 <0.02 <0.1 <0.01 22 310 330 35
S |[TW16__ [Apr-16 2.5 <0.02 <0.1 <0.01 23 320 340 36
u°J TW16  |Apr-17 34 <0.02 0.10 <0.010 20 310 320 36
> |TW16  |Apr-18 5.0 <0.02 <0.10 <0.010 21 330 330 34
E TW16  |Apr-19 5.1 <0.02 <0.10 <0.010 21 310 300 34
S |[tw1e  [Apr-20 6.6 <0.02 0.12 <0.010 20 320 340 33
a [Twie  [May-21 9.1 <0.02 <0.10 <0.010 18 330 330 32
§ TW16  |May-22 11.0 <0.02 <0.10 <0.010 20 330 360 28
s TW17 _ |Apr-15 3.0 <0.02 0.20 0.097 13 250 260 17
TW17 _ [Apr-16 2.6 <0.02 <0.1 0.036 13 260 260 20
TW17  |Apr-17 2.2 <0.02 0.23 0.107 11 230 230 18
TW17 _ |Apr-18 2.5 <0.02 0.22 0.08 13 260 260 21
TW17  |Apr-19 3.0 <0.02 0.36 0.07 12 260 250 19
TW17 _ |Apr-20 21.0 <0.02 0.45 0.08 12 250 250 18
TW17  |May-21 2.5 <0.02 0.21 0.07 11 240 240 19
TW17 _ [May-22 2.5 <0.02 0.32 0.05 12 250 260 19
Arran Landfill: M-1174
GM BluePlan Engineering Limited Page 1 of 2



TABLE 9
GROUNDWATER QUALITY COMPARISON TO TRIGGER LEVELS

Location |Date Chloride Iron Nitrate Nitrite Sodium | Alkalinity | Hardness [ Sulphate
Trigger Levels 95 1.19 21 0.31 79 593 425 195
TW25S [Nov-16 71 <0.02 <0.1 <0.01 40 340 320 45
TW25S |Apr-17 4.5 <0.02 0.22 <0.010 43 350 330 62
TW25S |Oct-17 3.6 <0.02 <0.10 <0.010 46 360 320 48
TW25S |Apr-18 2.7 <0.02 <0.10 <0.010 43 360 350 64
TW25S |Oct-18 2.9 <0.02 <0.10 <0.010 40 360 320 48
TW25S |Apr-19 2.3 <0.02 <0.10 <0.010 4 340 340 61
TW25S |Nov-19 2.3 <0.02 <0.10 <0.010 39 350 310 46
TW25S |Apr-20 1.8 <0.02 <0.10 <0.010 40 350 340 56
2 |TW25S |Oct-20 2.6 <0.02 <0.10 <0.010 - 350 320 47
S [TW25S May-21 2.0 <0.02 <0.10 <0.010 38 340 320 57
S |TW255 [Nov-21 2.2 <0.02 <0.10 <0.010 38 340 300 47
8 TW25S |May-22 1.7 <0.02 <0.10 <0.010 39 340 340 56
2 TW25S |Oct-22 1.9 <0.02 <0.10 <0.010 39 360 330 57
qé- TW26  |Nov-16 9.4 <0.02 0.45 0.012 80 320 220 38
o |[TW26  |Apr-17 5.0 <0.02 <0.10 <0.010 39 310 260 38
-E TW26  [Oct-17 3.5 <0.02 <0.10 <0.010 36 310 280 34
2 TW26  |Apr-18 34 <0.02 <0.10 <0.010 33 310 290 45
TW26  [Oct-18 3.4 <0.02 <0.10 <0.010 30 310 280 38
TW26  |Apr-19 3.1 <0.02 <0.10 <0.010 29 280 290 42
TW26  [Nov-19 2.8 <0.02 <0.10 <0.010 29 300 280 39
TW26  |Apr-20 2.7 <0.02 <0.10 <0.010 29 300 300 42
TW26  [Oct-20 2.7 <0.02 <0.10 <0.010 - 300 280 38
TW26  [May-21 3.0 <0.02 <0.10 <0.010 27 300 290 49
TW26  [Nov-21 2.9 <0.02 <0.10 <0.010 27 300 270 38
TW26
Notes:

1. Trigger Levels are based on 75% of RUC or Maximum Background concentrations as outlined in the Arran
Landfill Site Trigger Mechanisms and Contingency Plan (as amended December 2017).
2. NV = No value specified.

3. Samples analyzed by BV Labs (formerly Maxxam Analytics Inc.)

4. Results presented in mg/L (milligrams per litre).
5. Values shaded and in bold exceed the Trigger Level. Values shown in italics show a trigger level exceedence

that has occurred for three or more consecutive monitoring events.

6. Contingency Plan measures are to be implemented if two or more parameters exceed the trigger levels at the
same trigger location for three consecutive events.
7. Leachate indicator wells (i.e. wells within or in close proximity to the footprint), including TW-1, TW-2, TW-10,

TW-12, TW-13, TW-22, TW-23 and TW-24 trigger the Contingency Plan if the chloride concentration exceeds an
average of 445 mg/L over two consecutive events. To date, chloride concentrations generally remain below 100

mg/L.

Arran Landfill: M-1174

GM BluePlan Engineering Limited
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TABLE 10
SURFACE WATER QUALITY COMPARISON TO TRIGGER LEVELS

Trigger Locations] SW-1 and SW-8 only SW-1, SW-8 and SW-9
Sample Location Date Chloride Iron Boron Alkalinity | Hardness Sodium Sulphate
Trigger Level (mg/L) 90 119 0.2 593 425 79 195
13-Apr-15 13 0.12 0.020 220 230 6.9 3
5-Nov-15 17 0.45 0.015 310 390 8.2 45
11-Apr-16 15 0.13 0.015 210 230 9.4 2
2-Nov-16 12 0.11 0.017 340 360 6.9 39
24-Apr-17 11 0.12 0.019 240 240 6.8 <1.0
29-Oct-17 13 0.28 0.022 380 390 6.2 <1.0
12-Apr-18 15 0.35 0.034 230 240 NM 9.9
SW-1 30-Oct-18 12 0.22 0.017 320 350 7.6 21
Arkwright Creek 10-Apr-19 10 <0.10 0.013 200 220 NM <1.0
(Downstream) 19-Nov-19 14 0.25 0.018 270 350 8.6 29
10-Apr-20 10 0.51 0.015 230 250 NM 1.2
26-Oct-20 17 0.20 0.021 330 310 8.3 28
6-May-21 12 0.33 0.017 280 290 NM <1.0
14-Nov-21 12 0.33 0.023 300 310 7.2 <1.0
2-May-22 14 0.26 0.014 270 290 7.6 <1.0
6-Oct-22 7.9 0.32 0.020 280 280 4.6 37
13-Apr-15 23 <0.1 0.039 250 280 12 <1.0
5-Nov-15 29 0.24 0.033 300 360 15 <1.0
11-Apr-16 17 0.10 0.018 230 240 9.3 <1.0
2-Nov-16 DRY DRY DRY DRY DRY DRY DRY
24-Apr-17 20 0.18 0.093 270 250 14 <1.0
29-Oct-17 22 <0.1 0.081 390 400 14 <5.0
SW-8 12-Apr-18 22 <0.01 0.076 260 260 NM 13
Swamp Area 30-Oct-18 19 0.11 0.055 340 350 14 <1.0
Downstream of Tributary |_10-Apr-19 18 1.20 0.021 240 250 NM <1.0
19-Nov-19 22 <0.10 0.093 290 350 17 29
10-Apr-20 20 <0.10 0.061 270 290 NM <1.0
26-Oct-20 20 0.14 0.048 300 310 15 25
6-May-21 20 <0.10 0.057 320 320 NM 1
14-Nov-21 30 <0.10 0.10 310 320 23 27
2-May-22 20 <100 0.053 310 320 14 <1.0
13-Apr-15 60 0.80 0.097 180 190 33 15
5-Nov-15 43 0.66 0.063 280 350 20 30
11-Apr-16 34 0.36 0.14 250 250 29 24
2-Nov-16 34 0.35 0.059 330 370 19 56
24-Apr-17 85 0.89 0.50 280 250 60 22
29-Oct-17 19 0.37 0.025 400 390 11 <1.0
SW-9 12-Apr-18 62 0.31 0.37 280 280 NM 42
Stormwater Management|_30-Oct-18 17 0.77 0.023 360 360 11 <1.0
Pond Outlet 10-Apr-19 71 1.30 0.41 370 360 NM 36
19-Nov-19 77 0.16 0.48 290 390 65 89
10-Apr-20 18 <0.10 0.020 280 300 NM <5.0
26-Oct-20 20 0.13 0.054 310 320 13 4.2
6-May-21 93 0.58 0.51 460 390 NM 37
12-Nov-21 96 0.23 0.53 380 400 83 98
2-May-22 68 0.57 0.40 330 340 61 50

Notes:

1. The trigger levels outlined herein are to replace those initially presented in Section 6(2) of the Stormwater Management ECA No.
7585-8QKL5Q.

2. Similar to the trigger mechanism for groundwater, the measures outlined in the Contingency Plan not be activated unless two or
more parameters exceed the trigger levels at the same trigger location for three consecutive monitoring events.

Arran Landfill: M-1174
GM BluePlan Engineering Limited
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APPENDIX A:
CERTIFICATES OF APPROVAL (AND AMENDMENTS)
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e APPLICATION FOR A CERTIFICATE OF APPROVAL
FOR A WASTE DISPOSAL SITE

1PORTANT NOTE

41S FORM MUST BE SUBMITTED
4{ROUGH THE OFFICE OF
HE REGIONAL WASTE MANAGEMENT ENGINEER

(SEE SECOND SHEET FOR INSTRUCTIONS FOR COMPLETING THIS FORM]

1. Owner (Applicant}  Under the Environmental Protection Act | (?!/
and the Regulations, this spplicstion is

made by:—

2 Im‘”' disposal For the Tesue of & Certlficste of : .
Approvsl for 8 T 5 Al e W/J,Zsug
V4

|4

3. Sito location - ::::::ﬂ%:fzz?:ga:&;;:;::z: ......... o

Located

...................................

IF APPLICATION IS FOR REISSUE, COMPLETE SECTIONS 4 AND 5§ (A OR B)

4. Previous Certificate Cenlficate ‘ I:
details Frovislonal Certificate © Approveti—
for this site was lssued oni—

6. Changes. (A} The following changas inuse, opar-
ation or ownership (have occurred
since the date of the original appli-
cation) OR (are proposed)

{8) No change [nuse, operation or own-
ership of the site has occurred since
__ the date of the orlginal application.

If APPLICATION IS FOR +SSUE, COMPLETE SECTIONS 6. 7. 8 AND 9

6. Operator. * The site will be operated in conformity
with the Environmental Protection Act
and the regutetions by:— ¢

7. Publication of Notico of this application has been pub-

Notice. lishod in the

on the following dates

and a copy of the notice Is attached.

8 Municipal A corlificate. that the site docs notl con-
Certificate travenc any of the by-laws of the
{Non-municipa! .
i | Signed by
anplicants only) is altached.
9. Additional The requirod supporting information to
inforimation this spplication is attached. D

Datod this.... ... ,?/Z‘;é




OF A
LANDFILL DISPOSAL SITE

1-4 INCLUSIVE

APPLICANT TO COMPLETE ITEMS
FOR REGIONAL USE

SITE DETAILS

Authorities Consuited:
O No Objection

1. :
\?/ . Heslth Unit O Obijection
Applicant..... . AT IHALL OWRC. O Objection No Objection
g/ f f AMB, O Objection O No Objection
Slhe Location....d. o M A8 Municipality O Objection (3 No Objection
Conservation Authority ) Objection O Neo Objection

Total area of Site 24.% ‘M*...AQ..Acu's
fot waste disposal ’;Dﬂzw..d.. | Acres

Tots| ussble area
Anticipated Lifetime didYears
Dlstance to nearest watercourse %ﬂ:ﬂ@.h ‘ ) d
Distance to nearest potable well water supply Jo Q0. "t nspection Recor Forms AW,",’ d é(/ /%.. 22/
Depth of well rotedsbove ", £ b No O
Olstance to dwelling L6008 | Number of rorms.........zﬂﬂc-..j&%/f- Z{z a2
Distance to public road measured from _ , \ /«0
working srea ) A Reglonal Enginesr’s Report Attsched O .
Distance 10 cemetery Jt’ f.ﬂ. Ground water monitoring Yes (O No O
urlace 10 bottom of waste e ft
7(. Surface water monitoring Yes OO No O

Depth {rom original s
Depth from origina! surface 1o top of fill
Ground conditions encountered measured from
originat sucface 3. Quoentitles

Total Tons per Day
Total Galions per Day
Estimated O ©OF Moasured O
Site opeu(od.....‘...,..day: {rom..
Populstion served .
Names of Municipalities served

on
Genetsl descripti
(tocstion, topography etc.)

Officia! Plan O

Site land zoned
Adjacent land zoned

Equipment owned O

ments ace Atlached

2. Wastesto bo Disposed of Comprise 4. The Following Docu
Domestic "/ <7%
Commercisl
industrial Waste
Hauled Liquid lndusirial Waste e
Agricultural Waste %
Hazardous'Wasto
Hauled Sowage
*Other

.Dcsctibe......z«.u:#.‘.i_..,. ./f‘-ua.

[P AL H AUPY TR AT
freeeesnnsaanadraninranareaseennend v

| Components of Wasp

Origin and Composition of Principa
{other than domestic and commercial

Y I
ey~ /..géz.t‘. Fle bt er
Signature of ner (Appiioent) /

CLLW¥e

No Cerbon Paper Required
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PROVISIONAL CERTIFICATE OF APPROVAL
FOR A WASTE DISPOSAL SITE

Provisional Certificate No.... 271802

...............................................................................................................................................

subject 10 the following CONIIONS.......cociiiiiiiiiiiiiniiiiiii ittt rsecrer e e e nresee
Y....That. burndoc. of . dasestic. . refuse. be discontinucd .ae..a. diepasal . tectnlque.................
2. That. a_eoid buffer of 2L feot 1n depth. be. relatned between. the bottom of the. . ..

........ trenched and $ha. J 2 30 o [0 7:1 2.0 N U3 -3 SRR PURUPRURPUPI

3. That an attendant be present et the site vhenever it ds open to receive wastes,

4. That the operstion of the eite be reviewed by the Regionsal Engineer prior to . .
P8 200 B B Yo, 3, T N 7 RO P PO UPURTRPPRTRO
This Provisional Certificate expires on the...10th day of ... duwe 19.73
Dated this.. 216t dayof.... . Desember . . ... ... 19..72.

MO W-201
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Ontario !
Ministry Southwestern - o 985 Adelaide Streel Soyy
of the Region l&%rédwsonlado
Environment 681-3600

\ June 11, 1980
Township of Arran .
RQ R. # 2
Tara, Ontario
NOH 2NO
RE: Iandfilling Site

§.1/2, Lot 20, Concession 7
Township of Arran
County of Bruce

The enclosed revised Provisional Certificate of Approval
contains a condition requiring it be registered on title. The
reason for this condition 1{s attached to the Cert1ficate

Two copies of the Certificate and reasons are on long
paper to facilitate registration. Both of these should be taken
to the Land Registry Office and one returned to the Director with
registration particulars.

If your Certificate does not contain sufficient legal de-
scription for registration because you have not given one to the
Director, you will have to provide one under Section 23(1) (e) of
The Reglstry Act or in your application under The Land Titles Act.

In the event that the site including its buffer, {s part
of a larger parcel of land and you do not wish to prepare a new
survey at this time, you may register the Certificate against the
larger parcel of land. If you do so, the Director is prepared,
if requested in the future.

1. In the case of land recorded under The Land Titles Act, to
consent to an application to delete the registration from the
title of lands not within the site including its buffer zone,
and

2. In the case of land recorded under The Regfstry Act, to issue
a Certificate that lands not used for the actual disposal of
waste or buffer zone have not been so used.

Such documents would be 1ssued after suitable draft docu-
ments including legal description were submitted by you or your
successor, The purpose of such documents would be to assure
subsequent purchasers that the lands {n question were not affected
by section 46 of the Environmental Protection Act.

Yours very truly

o h

a—/(/\/\/[
Director
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Ontario

TO: Township of Arran
R.R, # 2
Tara, Ontario
NOH 2NO

You are hereby notified that Provisional Certificate o

Approval No. A 271802 has been issued to you subject to tph
conditions outlined therein.

The reasons for the imposition of these conditions ar
as follows:

The reason for the condition requiring registration of the Certificate
1s that Section 46 of The Environmental Protection Act, 1971 prohibits
any use being made of the lands after they cease to be used for waste
disposal purposes in order to protect future occupants of the site and
the environment from any hazards which might occur as a result of waste
being disposed of on the site. This prohibition and potential hazard

should be drawn to the attention of future owners and occupants by the
Certificate being registered on title.

You may by written notice served upon me and th
Environmental Appeal Board within 15 days after receipt of thi
Notice, recquire a hearing by the Board.

This Notice should be served upon:

The Secretary, The Director,

Environmental Appeal Board, AND Section 39

l St. Clair Ave. West,. Ministry of the Environment
Sth ‘Floor, N '

Toronto, Ontario.

M4V 1K7

DATED thig 11th day of  June , 1980

—



\6/ of the
Environment

Ontario

PROVISIONAL CERTIFICATE OF APPROVAL

WASTE DISPOSAL SITE

Under The Environmental Protection Act, 1971 and the regulations and subject to the
limitations thereof, this Provisional Certificate of Approval is issued to:

Township of Arran
R.R. ¢ 2

Tara, Ontario
N0H 280

for the use and operation of a 24.3 hectare landfi1ling site

all in accordance with the following plans and specifications:

Located: 8. 1/2 Lot 20, Concession 7
Tovnship

of

Arran

County of Bruce
which includes the use of the site only for the disposal

of the following categories of waste (NOTE: Use of

wastes requires a new application and amendments to the
Darestic, camercial

wire.

Approval)
wood and

the site for additional categories of
Provisional Certificate of
and 10% other, limited to brush

and subject to the following conditions:

ghall be carried out at the site after sixty days from

ﬂliaaxﬂiticnbeoanin;enﬁomeabletmlesathiswdficabemcluding

Dated this

11th

day of

Juns

80

Director, Section 39,

, 19

The Environmantal Protection Act, 1974
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Ontario

Ministry of Ministére de
Environment FEnvironnement
and Energy et de 'Energie
AMENDED PROVISIONAL CERTIFICATE OF APPROVAL,
FOR A VASTE DISPOSAL SITE , NO. A271802
Page 1 of 3
< NOTICE OF AMENDMENT
Township of Arran
R.R. # 2
Tara, Ontario
NOH 2NO

You are hereby notified that the approval issued under Provisional Centificate of Approval for a

Waste Disposal Site No. A271802, dated June 11, 1980, including all revisions, is hereby amended
as follows:

1.

All

The

0079 (060}

The Site will be operated in accordance with the Plan of

Development and Operation, Township of Arran Landfill Site,
Revision dated April, 1996.

The Site will now serve both the Township of Arran and the Village
of Tara.

in accordance with the following plans and specifications:

The Application for a Certificate of Approval for a Waste Disposal

Site (Landfill) dated March 11, 1996 and signed by Mr. S. Dolphin,
Clerk-Treasurer, Township of Arran.

The Application for Approval of a Waste Disposal Site dated April

19, 1996 and signed by Mr. S. Dolphin, Clerk-Treasurer, Township of
Arran.

The Plan of Development and Operation, Township of Arran Landfill

Site, Revision dated April, 1996, prepared by Gamsby and Mannerow
Limited, Consulting Professional Engineers.

reasons for the imposition of these conditions are as follows:

The reason for condition 1 of this amendment is to ensure that the
Site is operated in accordance with the most recent Plan of
Development and Operation for the Site.



e
[T

1

AMENDED PROVISIONAL CERTIFICATE OF APPROVAL |
FOR A WASTE DISPOSAL SITE, NO. 42 71802

Page 2 of ;|

B. The reason fqor condition 2 of this amendment is to permit waste
from the Village of Tara to be received at the Site, in accordance

with an agreement between the Township of Arran and the Village of
Tara.

You may by written nortice served upon me and the Environmental Appeal Board within 15 days after
receipt-of this Notice, require a hearing by the Board. Section 142 of the Environmental Protection Act,
R.S.0. 1990 c. E-19, as amended, provides that the Norice requiring the hearing shall state:

1. The portions of the spproval or each term or condition in th
required, and;

2. The grounds on which you intend to rely at the hearing in relation to each

e approval in respect of which the hearing is

portion appealed.

In addition 10 these legal requirements, the Norice should also include:

The name of the appellant;

The address of the sppellant;

The Certificate of Approval number;

-The date of the Certificate of Approval;

The.name of the Director;

The municipality within which the waste disposal site is located:

ONOOA L

]



AMENDED PROVISIONAL CERTT

FICATE OF APPROWL
FOR A WASTE DISPOSAL SITE , NO. A277180:
FPage 3 of 5

And the Notice should be signed and dated by the appellan.

-

This Notice must be served upon:

The Secretary,

) The Director,

Environmental Appeal Board, Section 39, Environmental Protection Act,
Suite 5§02, Ministry of Environment and Energy,

112 St. Clair Avenue West, AND 985 Adelaide Street South

Toronto, Ontario, London, Ontario.

M4V 1N3 NBE 1v3

) 2 SN
DATED AT LONDON :his G

day of 3. (79 ¢ .
fe mggﬁf_‘___m

Director,
Section 39,

Environmental Protection Act




Ministry Ministére AMENDED CERTIFICATE OF APPROVAL
of the de WASTE DISPOSAL SITE
@ Environment V'Environnement NUMBER 0441-4J2HV8
Ontario
Municipality of Arran-Elderslie '
P.O. Box 70, 1925 County Road #10
Arman-Elderslie, Ontario
NOG 11.0

Stte Location: R R, #2

Arran-Elderslie Muﬁnicipnlity, County Of Bruce
NOH 2N0

You have applied in accordance with Section 27 of the Environmental Protection Act for.
approval of:

a 1.73 hectare landfill site within a total site area of 24.3 hectares
to be used for the landfilling of the following types of waste:

municipal waste

Note: Use of the site for any other type of waste is not approved under this Certificate, and requires
obtaining a separate approval amending this Certificate.

For the purpose of this Provisianal Certificate of Approval and the
teérms and conditions specified below, the following definitiong apply:

(a) "Act” and "EPA" mean the Environmental Protection Act, R.S.0. 1990, C. E-19 as amended;

®) "Applicant™, "Owner” and "Operator” mean the Corporétion of the Township of Arran-Elderslie,
including its officers, employees, agents or contractors;

© "Certificate” means this entire Provisional Certificate of Approval including its schedules, issued in
accordance with Section 27, Part V of the Environmental Protection Act;

(&) "Director" means a Director, Environmental Assessment and Approvals Branch, the Ontario Ministry of
the Environment; :

(¢)  "District Manager" means the District Manager of the Barrie District Office, Southwestern Region of the

Ontario Ministry of the Environment;

) “interim closure" means an extended period of time in which the Site is not actively operating but is not

Page | - NUMEBER 0441-4J2HVS8

n
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recognized as permanently closed;
() "Ministry" means the Ontario Ministry of the Environment (MOE);
(h)  "municipal waste" means municipal waste as defined in Ontario Regulation 347, R.R.Q. 1990;

(i) “Reasonable Use Guideline” means the Ministry Guideline No. B-7 entitled, "Incorporation of the

Reasonable Use Concept into MOE Groundwater Management Activities", dated April 1994, or as
amended;

6)) "Site"” means the landfill site as described in this Certificate; and

&) "waste fill areas” means the area on the surface of the landfilling site beneath which or above which
waste is disposed by landfilling;

o “trained" means knowledgesble regarding the contents of this Provisional Certificate of Ap_pmval, waste
Inanagement, relevant health and safety concerns, emergency procedures, and relevant Legislation and
Regulations pertaining to waste management and disposal,

You are hereby notified that this approval is issued to you subject to
the texrms and conditions outlined below:

TERMS AND CONDITIONS

A GENERAL

1 Except as otherwise provided by these Conditions, the Site shall be operated, in accordance with
the Application for a Certificate of Approval for 2 Waste Disposal Site, dated July 8, 1972 and

Application for Approval of a Waste Disposal Site, dated February 15, 2000 and its supporting
documents as }sted in Schedule “A",

2. The requirements specified in this Certificare are the requirements under the Environmental
Protection Act, R.8.0. 1990. The issuance of this Certificate in no way abrogates the
Applicant's legal obligations to take al] reasonable steps to avoid violating other applicable
provisions of this legislation and other legislation and regulations.

3. The requirements of the Certificate are severable. If any requirement of this Provisional
Certificate of Appraval, or the application of any requirement of the Provisional Certificate of
Approval to any circumstance, is held invalid, the application of such requirement to other

circumstances and the remainder of the Provisional Certificate of Approval shall not be affected
in any way. :

4, The Applicant shall ensure compliance with all the terms and conditions of this Certificate. Any
non-compliance constitutes a violation of the Environmental Protection Act, R.S.0. 1990 and

NN

Page 2 - NUMBER 0441-412HV8




is grounds for enforcement.

(28) The Applicant shall, forthwith upon request of the Director, District Manager, or Provincial
Officer (as defined in the Act), fumish any information requested by such persons with

respect to compliance with this Certificate, including but not limited to, any records required
to be kept under this Certificate; and '

(b) In the event, the Applicant provides the Ministry with information, records, documentation or

uotification in accordance with this Certificate (for the purposes of this condition referred to
as “Information™),

i. the reoeipt of Information by the Ministry;
ii. the acceptance by the Ministry of the Information's completeness or accuracy; or

iil. the failure of the Ministry to prosecute the Applicant, or to require the Applicant to

take any action, under this Certificate or any statute or regulation in relation to the
Information;

shall not be construed as an approval, excuse or justification by the Ministry of any act or

omission of the Applicant relating to the Information, amounting to non-compliance with this
Certificate or any statute or regulation.

The Applicant shall allow Ministry personnel, or a Ministry authorized representative(s), upon

presentation of credentials, to:

(2) carry out any and all inspections suthorized by Section 156, 157 or 158 of the
Environmental Protection Act, R.S.0. 1990, Section 15, 16 or 17 of the Ontario Water
Resources Act, R.S.0. 1990, or Section 19 or 20 of the Pesticides Act, R.S.0. 1990, as
amended from time to time, of any place to which this Certificate relates; and,

without restricting the generality of the foregoing, to!

(b)) i enter upon the premises where the records required by the conditions of this
Certificate are kept;

i1. have access to and copy,

atreasonable times, any records required by the conditions
of this Certificate;

iii. inspect at reasonable times any facilities, equipment (incinding monitoring and

control equipment), practices, or operations required by the conditions of this
Certificate; and,

tv. semple and monitor at reasonable times for the purposes of assuring compliance with
the conditions of this Certificate.

e

Page 3 - NUMBER 0441-4]2HVS
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10.

11.

12,

13.

(2) Where there is a conflict between a provision of any document referred to in Schedule “A”
and the conditions of this Certificate, the conditions in this Certificate shall take precedence;
and,

(b) Where there is a conflict between documents listed in Schedule "A", the document bearing
the most recent date shall prevail.

The Applicant shall ensure that all communications/correspondence made pursuant to this
Certificate includes reference to the Certificate approval number A 271802.

The Applicant shall notify the Director in writing of any of the following changes within thirty
(30) days of the change occuring:

(2) change of Applicant or Operator of the Site or both:
(b) change of address or address of the new Applicant;

(¢) change of partners where the Applicant or Operator is or at any time becomes a parmership,

and a copy of the most recent declaration filed under the Business Names Act, 1991 shall be
included in the notification to the Director;

{d) any change of name of the Corparation where the Applicant or Operator is or at any time
becomes a corporation, and a copy of the most current “Initial Notice or Notice of Change”
(form 1 or2 of O. Reg. 182, Chapter C-39, R.R,0. 1990 as amended from time to time), filed
under the Corporations Information Act shall be included in the notification to the
Director; and,

(¢) change in directors or officers of the corporation where the Applicant or Operator is or at any

time becomes a corporation, and a copy of the most current "Initial Notice or Notice of
Change" as referred to in 9(d), supra.

In the event of any change in ownership of the Site, the Applicaat shall notify, in writing, the

succeeding owner of the existence of this Certificate, and a copy of such notice shall be
forwarded to the Director,

Any information relating to this Certificate and contained in Ministry files may be made
available to the public in accordance with the provisions of the Freedom of Information and
Protection of Privacy Act, R.S.0. 1990, C. F-31.

All records and monitoring data required by the conditions of this Certificate shall be kept on the
Ovwmer's premises for a minimum period of two (2) years from the date of their creation.

The obligations imposed by the terms and conditions of this Certificate are obligations of due
diligence. ' '

~t
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E. PROHIBITION AND REGISTRATIQN ON TITLE

14.  (a) Pwsuant to Section 197 of the EPA, neither the Applicant nor any person having an interest
in the Site shall deal with the

Site in any way without first giving a copy of the Provisional
Certificate of Approval to each person acquiring en interest in the Site as a result of the
dealing; :

(b) Within sixty (60) calendar days of the date of this Certificate of Approval, submit to the
Director for the Director’s signature two (2) copies of a completed Certificate of Prohibition

and,
(c) Within ten (10) calendar days of receivin

register the Certificate of Prohibition in
immediately followin g registration, sub

g the Certificate of Prohibition, the Applicant shall
the appropriate Land Registry Office on title and
it {o the Dircctor the duplicate registered copy.

C. SITE OPERATIONS

15. (8) The approved theoretical volumetrie cap

acity of the Site is calculated to be 808 000 cubjc
metres;

(b) Waste fill areas A, B1, B2, and C, with total combined capacity, excluding final cover, of 60
000 cubic metres, are approved for development and use in accordanco with the "Plan of
Development and Opersation Township of Arran Landfill Site", dated April 1996;

(¢) Development and use of the Temaing
obtaining an approva] issued by the
be developed, and all works shal] b

ng Site capacity shall not commence without first
Director for a design and operating plan for each area to
¢ carried out in accordance with the Director's approval,

The Applicant shall operate and maintain the
ensures the health and safety of all persons an,

16. Site in an environmentally safe manner which
d the protection of the environment.

17. The Sife shall be operated and majntained in accordance with the "Plan of Development and
Operation Township of Arran Landfill Site", dated Aprit 1996.

18.  The Site may oﬁly reccive municipal waste generated within the geographic area of the
Corporation of the Township of Arran-Elderslic,

19.  Delivery and removal of waste to and from the Site shall be conducted in accordance with

Page 5 - NUMBER 0441-472HVS8

containing a registerable description of the Site, in accordance with Form 1 of O. Reg. 14/92;

1

s

"

i

o

.

i
wd
T

wd



Ontario Regulation 347, R.R.O. 1990.

20.  (a) The aperating hours of this Site shall be posted on a permanent readable sign at the entrance
to the Site. The sign shall include information on waste types which may be accepted at
the Site, the area serviced by this - Site, the license number of the Site and the name of
the Applicant's contact telephone number(s) for emergencies, complaints and
enquires.

(b) The Site shall only be operated under the supervision of a trained operator and shall be
locked and secure at all other times.

2]1.  Buming of brush and clean waste wood material is permitted providing the burning is
continuowsly supervised and carried out in conpliance with the Ministry of the Environment “
Guideline@ for Burning at Landfill Sites in Ontario”,

22. If at any time problems such as dust, odour, vectors, litter, illegal dumping or other nnisances are
generated at the Site, resulting in complaints received by this Ministry and validated by a
Provinciel Officer, then the Applicant shall, upon request of the Ministry, take appropriate and
immediate yemedial action. Appropriate measures mzy include temporary stoppage of all
operations unti] the problem has been rectified and measures have been undertaken to prevent
future occturences. .

23. Scavenging of waste is not permitted at this Site.

24.  The Apph‘é:ant shall ensure that personne] supervising the landfilling operation are aware of the
types of waste which may be disposed at this Site; and that they are knowledgeable about the
requircments of this Certificate and the Site operation.

D. SITE MONITORING

25.  The Applicant shall ensure the monitoring program contained in Schedule "B” is carried out
annually, :

26.  The Site mbnitoring program may be amended from time to time, as required, by the District
Manaper, :

E._REPORT $UBMISSIONS

27. The Applicant shail submit an annual report on the operation, development and monitoring of the
Site to the District Manager by March 31st of each year. The report shall cover the calendar year
ending the preceding December 31st and shall include the following, where applicable:

(2) au updsted site contour plan(s) showing areas that have been filled with waste, and arcas to
be filled with waste during the next reporting period;

o~
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28.

29.

30.

(b) a summary of the number of truckloads and estimated quantities of waste received, landfilled,
and the estimated quantity of cover materials used;

() an estimate of the remaining Site capacity and Site iifc;

(d) any operational or environmental problems encountered and any mitigative actions taken;
(¢) the data and interpretive analyses of the data from all monitoring programs;

(f) an essessment of the need for any remedial measures;

(g) the status of compliance with all Conditions of this Certificate, including inspection and
reporting requirements;

(h) any recommendations for changes to the operation, development and monitoring of the Site;
and,

() any other information required under this Certificate or which the Director or the District
Manager may require from time to time.

F. CL.OSURE PLAN

Two (2) years prior to the time the Site reaches its approved capacity, the Applicant shall submit
to the Director, for approval, a detailed Site closure plan which includes but is not limited to the
following: post-closure inspection, maintenance and monitoring, and end use.

Six (6) months prior to interim closure of the Site, the Owner chall submit to the District
Manager for approval, a detailed interim Site closure plan which includes but is not limited to the
following: schedule and plans for Site inspections, maintenance and monitoring, and details

regarding interim cover and Site security. The Site shall not be closed in the interim unless in
accordance with an approved interim closure plan,

G. EMERGENCIES

In case of an emergenoy at this Site, the Applicant shall forthwith call the Ministry of the

Environment Spills Action Centre (1-800-268-6060). All emergencies shall be recorded in the
annual report described in Condition 28.

SCHEDULE "4"

K
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This Schedule "A" forms part of Provisional Certificate of . Approval No. A 271802:

1.

W

Application for Approval of a Landfill Disposal Site from the Township of Arran, dated July 8,
1972 and supporting information.

Provisional Certificate of Approval No, A271802, dated December 21,1972,

Provisional Certificate of Approval No. A271802, dated June 11, 1980,

Plan of Development and Operation Township of Arran Landfill Site, prepared by Gamsby and
Mannerow Limited, dated April 1996.

Notice of Amendment to Certificate of Approval No. A271802, dated Tuly 26, 1996,
Application for Approval of a Waste Disposal Site from the Corporation of the Municipality of
Arran-Elderslic, dated February 15, 2000 and supporting information.

Letter from 8. Ellis, MOE to J. Albright, Corporation of the Municipality of Arran-Elderslie,
dated February 28, 2000 requesting additional supporting information.

Covering letter from P. Brodzikowski, Henderson, Paddon Environmental Inc. to S. Ellis, MOE,

dated March 6, 2000 providing additional supporting information.

SCHEDULE "B"

This Schedule "B” forms part of Provisional Certificate of Approval No. A 271802

GROUNDWATER MONITORING

Sample Location Sample Frequency Sample Analyses Required
TW-1, TW-2, TW4, TW-5 Semi-annual (Spring and Fall)  [Conductivity, Chloride,
TW-8, TW-9, TW-10, TW-11, Alkalinity, Tron, pH, Total
TW-12, TW-13, TW-14, TW-15 Ammmonia, Hardness, Sodium,

Nitrate, Nitrite, Total Dissolved
Solids, Sulphate, Total Kjeldahl

Nitrogen
Water Levels
SURFACE WATER MONITORING
Semple Location Sample Frequency Sample Analyses Required

SW-1, SW-2, SW-3, SW4, Semi-annual (Spring and Fall) [Conductivity, Chioride,

SW-5, SW-6

Alkalinity, Iron, pH, Total
Ammonia, Total Phosphorus,
Phenol, Dissolved Oxygen,
Temperature (field)

e
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LANDFILYL, GAS MONITORING
Sample Location Sample Frequency Sample Analyses Required
G-1,G2,G-3 Semi-annual (Spring and Fall) _[Methane gas by volume

The reasons for the imposition of these terms and conditions are as Jollows:

The reason for the imposiﬁon of these changes and the replacement of the Certificate issued on June
11, 1980, and as amended July 26, 1996 with this Certificate, is to bring the Site into compliance

with current operating procedures for Landfill Sites and to accommodate the service area change
request by the Township.

Specific reasons for the Conditions are as Jollows:

1. Conditions 1, 3,4, 5, 8,9, 10, 11, 12 and 13 are to clarify the legal rights and obligations of this
Certificate.

2. Condition 7 is to ensure that the appropriate Ministry staff have ready access to the waste Site to -
inspect the operations that are approved under this Certificate. The condition is supplementary to
the powers of entry afforded a Provincial Officer pursuant to the Environmental Protection Act
as amended.

3., Conditions 2 and 6 are to ensure that the waste disposal Site is operated in accordance with the
application for this Certificate and supporting information end not in any way or under any name
which the Director has not been asked to consider; and to ensure the property is cleaned up and
restored to the satisfaction of the Mimnistry.

4. Condition 14 is required to clarify that the terms and conditions of this Certificate impose a
standard of due diligence and not absolute liability,
5. Conditions 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, and 30 are 10 ensure that the Site is
~ used only for the wastes and qQuantitics specified; that the Site is properly supervised, monitored
and operated in an organized and secure manner by trained persons in order to prevent
environmenta] detriment and to ensure the safety of the general public and site personnel; that the
collection, handling, and transpartation of all waste materials are conducted in an
environmentally acceptable manrier in accordance with Provincial regulations; and that
emergencies are properly recorded.
6. Conditions 28 and 29 are to cnsure the Site is closed in accordance with Ministry standards and
16 ensure the environment and health and safety of the public are protected.

This Provisional Certificate of Approval revokes and replaces Certificate(s) of Approval No.
A271802 issued on June 11, 1980, and amended July 26, 1996.

In accordance with Section 139 of the Environmental Protection A, R.S.0. 1990, Chapter E-19, as
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amended, you may by written notice served upon me and the Environmental Appeal Board within 135 days afier
receipt of this Notice, require a hearing by the Board, Section 142 of the Environmental Protaction Act,
provides that the Notice requiring the hearing shall state:

1 The portions of the approval or each term or condition in the approval in respect of which the hearing is required, and;
2. The grounds on which you intend to rely at the hearing in relation to each portion appenled.

The Notice should also include:

3. The pame of the appellant;
4. The address of the appellant;
5. The Certificate of Approval number;
6. The date of the Certificate of Approval;
7. The name of the Director;
8 The runicipality within which the waste disposal site is located;
And the Notice should be signed and dated by the appellant.
This Notice muyst be served upon:
The Sccretary*™ The Director :
Environmenta] Appcal Board Section 39, Environmental Protection Act
2300 Yooge St., 12th Floor Ministry of the Environment
P.O. Box 2382 AND 2 St. Clair Avenue West, Floor 12A
Toronto, Onmwario Toronto, Ontario
M4P 1E4 M4V 1Ls

* Purther information on the Environmental Appeal Board’s requirements for 2n appeal can bo obtained directly from the
Board at: Tel: (416) 3144600, Fax: (416) 3144506 or www.ert,gov.on.ca

The above noted waste disposal site iy approved under Section 39 of the Envirommental Protection Act.

DATED AT TORONTO this 11th day of April, 2000

THIS 15 A TRUE CcOBY OF i

ORIGINAL CERTIF ICATE MAILED | Andrzej Dominski, P.Eng,
: /A / %/ﬂj ...... Director
ON .veoee TS Section 39, Environmental Protection
Ac?
(Signed)

SE/
c: District Manager, MOE Owen Sound

v
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Ministry of the Environment

Py;, ‘ S TETE.
Zﬁ— OntariO Ministére de ’Environnement

AMENDMENT TO ENVIRONMENTAL COMPLIANCE APPROVAL
NUMBER 0441-4J2HVS

Notice No. 1

Issue Date: October 29, 2012

The Corporation of the Municipality of Arran-Elderslie
1925 County Road 10

Post Office Box, No. 70

Arran-Elderslie, Ontario

NOG 1L

Site Location: Arran Landfill Site
657 Sideroad 20 Arran, Part 1, Ref. Plan RP-3R9072
Lot S 1/2 Lot 20, Concession 7
Arran-Elderslie Municipality, County of Bruce

You are hereby notified that I have amended Approval No. 0441-4J2HVS issued on April 11, 2000 for the
use and operation of a 4.45 ha landfill within a total site area of 25.46 hectares , as Sfollows:

L The following definitions are hereby added to this Approval;

“dpproval ” means this Environmental Compliance Approval, including all items, conditions and Schedules
attached to and forming part of this Approval, as amended by the Director.

“Director ” means any Ministry employee appointed by the Minister pursuant to Part [L1 of the Environmental
Protection Act, as amended.

1L The following conditions of this Approval are hereby amended:

REGISTRATION ON TITLE

14. (d) Within sixty (60) days of the date of this Approval , the Owner shall submit to the Director for the
Director's signature two (2) copies of a completed Certificate of Requirement, containing a
registerable description of the 1.16 hectare land to the north of the Site .

(e) Within ten (10) calendar days of receiving the Certificate of Requirement signed by the Director ,

the Owner shall register the Certificate of Requirement in the appropriate land registry office on
title to the Site and submit to the Director a duplicate registered copy.
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LANDFILL OPERATIONS

25.  Site development in Phase I area, in accordance with Items 9 through 12 in Schedule "A", is hereby

approved.

26. Should it become necessary to implement the contingency leachate collection system, the Owner shall
submit the detailed design drawings and specifications, quality assurance / quality control program for
the construction of the leachate header pipe, cleanouts, and leachate storage facility, operation and
maintenance of the leachate collection system for Director's approval prior to implementation.

27. ° The annual amount of waste disposed of at the Site shall not exceed 6,000 cubic metres.

28.  The Owner shall develop and implement a program to inspect waste to ensure that the waste is of a type
approved for acceptance under this Approval .

29.  All loads of waste must be properly inspected by trained site personnel prior to acceptance at the site and
waste vehicles must be diverted to appropriate areas for waste disposal.

30.  The Owner shall deposit waste in a manner that minimizes exposure area at the landfill working face and
all waste shall be compacted before cover is applied.

31.  No waste shall be deposited in groundwater or surface water at the site.

32. The Site shall be operated and maintained such that the vermin, vectors, dust, litter, odour, noise and
traffic do not create a nuisance.

33.  The Owner shall control fugitive dust emissions from on site sources including but not limited to on-site
roads, stockpiled cover material and, closed landfill area prior to seeding especially during times of dry
weather conditions. If necessary, major sources of dust shall be treated with water and/or dust
suppression materials to minimize the overall dust emissions from the site.

34,  The Owner shall take all practical steps to prevent escape of litter from the site. The Owner shall inspect
and collect litter from the site on a weekly basis during the spring, summer and fall months. During
winter months, litter collection shall be completed on a bi-weekly frequency. All loose, windblown litter
shall be collected and disposed of at the landfill working face.

35. All buildings are to be free of any landfill gas accumulation. The Owner shall provide adequate
ventilation systems to relieve landfill gas accumulations in buildings if necessary.

36. Burning of any type of waste, clean wood and brush is prohibited at this Site.

Landfill Cover

37.  Cover material shall be applied as follows:

a. Daily Cover - At the end of each working day, the entire working face shall be covered
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with a minimum thickness of 150 mm of soil cover or an approved thickness of
alternative cover material;

b. Intermediate Cover - In areas where landfilling has been temporarily discontinued for six
months or more, a minimum thickness of 300 mm of soil cover or an approved thickness
of alternative cover material shall be placed; and

c. Final Cover - In areas where landfilling has been completed to final contours, a minimum

600 mm thick layer of final cover soil having a hydraulic conductivity value of 10" m/s or
less shall be placed in lifts of 150 mm or less. The final cover material shall be compacted
to 95% Standard Proctor Density (SPD). A layer of 150 mm of topsoil shall be placed
above the 600 mm thick soil layer. Fill areas shall be progressively completed and
rehabilitated as landfill development reaches final contours.

Employees and Training

38.

A training plan for all employees that operate any aspect of the site shall be developed and
implemented by the Owner . Only Trained Personnel shall operate any aspect of the Site or carry
out any activity required under this Approval .

Daily Inspections and Log Book

39.

40.

41.

An inspection of the entire Site and all equipment on the Site shall be conducted each day the Site
Is in operation to ensure that: the Site is secure; that the operation of the Site is not causing any
nuisances; that the operation of the Site is not causing any adverse effects on the environment and
that the site is being operated in compliance with this Approval . Any deficiencies discovered as
a result of the inspection shall be remedied immediately, including temporarily ceasing

operations at the Site if needed.

A record of the inspections shall kept in a daily log book that includes:
the name and signature of person that conducted the inspection;
the date and time of the inspection;

the list of any deficiencies discovered;

The recommendations for remedial action; and

the date, time and description of actions taken.

i L

A record shall be kept in the daily log book of all refusal of waste shipments, the reason(s) for
refusal, and the origin of the waste, if known.

Monitoring Program

42.

43.

By September 30, 2012, the Owner shall install two new deep monitoring wells at the east site boundary
and three new monitoring wells in the vicinity of landfill footprint as described in Item 11 of Schedule
"AH‘

Groundwater, surface water and landfill gas monitoring shall be carried out by the Owner in
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44.

45.

accordance with the sampling program set out in Section 17.0 and Table 6 of Item 9 in Schedule
"A" with the addition of the five new monitoring wells described in Condition 41.

No alterations to the groundwater or surface water monitoring programs shall be implemented
prior to receiving written agreement from the District Manager or written approval from the
Director.

ey

)

The Owner shall follow the trigger mechanisms for groundwater and surface water as
detailed in Attachment A in Item 9 and Table 1 in Item 11 of Schedule "A".

In the event a result of a monitoring test carried out under a monitoring program does not
comply with the standards set out in the above condition, the Owner shall:

a. notify the District Manager immediately upon receipt of the result;
b. conduct confirmatory sampling within 30 days of the trigger event date;
c. conduct an investigation into the cause of the adverse result and submit a report to

the District Manager that includes an assessment of whether contingency
measures need to be carried out;

d if contingency measures are needed, submit detailed plans, specifications and
descriptions for the design, operation and maintenance of the contingency
measures, and a schedule as to when these measures will be implemented, to the
Director and notify District Manager ; and

e implement the required contingency measures upon approval by the Director .

Surface Water Management

46.

The Owner shall take all appropriate measures to minimize surface water from coming in contact
with waste. Temporary berms and ditches shall be constructed around active waste disposal areas
to prevent extraneous surface water from coming in contact with the active working face.

Complaints Procedure

47.

If at any time, the Owner receives complaints regarding the operation of the Site , the Owner
shall respond to these complaints according to the following procedure:

a)

b)

The Owner shall record and number each complaint, either electronically or in a log book,
and shall include the following information: the nature of the complaint, the name,

address and the telephone number of the complainant if the complainant will provide this
information and the time and date of the complaint;

The Owner, upon notification of the complaint, shall initiate appropriate steps to
determine all possible causes of the complaint, proceed to take the necessary actions to
climinate the cause of the complaint and forward a formal reply to the complainant; and
The Owner shall complete and retain on-site a report written within one (1) week of the
complaint date, listing the actions taken to resolve the complaint and any
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recommendations for remedial measures, and managerial or operational changes to
reasonably avoid the recurrence of similar incidents.

Emergency Situations

48.

49.

50.

51.

52.

In the event of a fire or discharge of a contaminant to the environment, site staff shall forthwith
notify the MOE Spills Action Centre (1-800-268-6060) and the District Office of the MOE.

The Owner shall submit to the District Manager a written report within 3 days of the spill or
incident, outlining the nature of the incident, remedial measures taken and measures taken to
prevent future occurrences at the Site.

The Owner shall prepare an Emergency Response Manual for the site within ninety (90) days of
issuance of this Approval in consultation with local emergency response agencies. The
Emergency Response Manual should indicate the responsibility of each of the stakeholders with
respect to handling possible emergency situations.

The Emergency Response Manual shall be updated on a regular basis and be provided to the District
Manager within one month of the revision date.

The Owner shall ensure that adequate fire fighting and contingency spill clean up equipment is
available and that emergency response personnel are familiar with its use and location.

Closure Plan

53.

At least 2 years prior to the anticipated date of closure of this Site , the Owner shall submit to the
Director for approval, with copies to the District Manager , a detailed site closure plan
pertaining to the termination of landfilling operations at this Site , post-closure inspection,
maintenance and monitoring, and end use. The plan shall include the following:

a. a plan showing Sife appearance after closure;
b. a description of the proposed end use of the Site ;
C. a descriptions of the procedures for closure of the Site, including:
i advance notification of the public of the landfill closure;
il posting of a sign at the Site entrance indicating the landfill is closed and
identifying any alternative waste disposal arrangements;
1ii. completion, inspection and maintenance of the final cover and landscaping;
iv. site security;
\2 removal of unnecessary landfill-related structures, buildings and facilities; and
Vi. final construction of any control, treatment, disposal and monitoring facilities for
leachate, groundwater, surface water and landfill gas;
d. a schedule indicating the time-period for implementing sub-conditions 1) to vi) above.
€. descriptions of the procedures for post-closure care of the Site, including:
1. operation, inspection and maintenance of the control, treatment, disposal and
monitoring facilities for leachate, groundwater, surface water and landfill gas;
ii. record keeping and reporting; and
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1il. complaint contact and response procedures;

an assessment of the adequacy of and need to implement the contingency plans for
leachate and methane gas; and

an updated estimate of the contaminating life span of the Site , based on the results of the
monitoring programs to date.

54.  The Site shall be closed in accordance with the closure plan as approved by the Director.

Annual Report

55. A written report on the development, operation and monitoring of the Site , shall be completed
annually. The Annual Report shall be submitted to the District Manager by April 30 of the year
following the calendar year covered by the report.

56.  The Annual Report shall include the following:

a.

the results and an interpretive analysis of the results of all leachate, groundwater, surface
water and landfill gas monitoring, including an assessment of the need to amend the
monitoring programs and the trigger mechanisms;

an assessment of the operation and performance of all engineered facilities, the need to
amend the design or operation of the Site , and the adequacy of and need to implement
the contingency plans;

an evaluation of the horizontal and vertical extent of the leachate impact on groundwater,
and an updated estimate of contaminant attenuation zone required based on the
groundwater monitoring data,

site plans showing the existing contours of the Site; areas of landfilling operation during
the reporting period; areas of intended operation during the next reporting period; areas of
excavation during the reporting period; the progress of final cover, vegetative cover, and
any intermediate cover application; previously existing site facilities; facilities installed
during the reporting period; and site preparations and facilities planned for installation
during the next reporting period;

calculations of the volume of waste, daily and intermediate cover, and final cover
deposited or placed at the Site during the reporting period and a calculation of the total
volume of Site capacity used during the reporting period,

a calculation of the remaining capacity of the Sife and an estimate of the remaining Site
life;

a summary of the weekly, maximum daily and total annual quantity (tonnes) of waste
received at the Site.

a summary of any complaints received and the responses made;

a discussion of any operational problems encountered at the Site and corrective action
taken;

any changes to the Plan of Development and Operations and the Closure Plan that have
been approved by the Director since the last Annual Report;

a report on the status of all monitoring wells and a statement as to compliance with
Ontario Regulation 903; and

any other information with respect to the Site which the District Manager may require
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10.

11.

12.

from time to time.

The following items are hereby added to Schedule "A"

Report entitled "Plan of Development & Operations - Phase I Arran Landfill, Municipality of
Arran-Elderslie, County of Bruce" dated February 2011 (Revised August 2012) prepared by Gamsby and
Mannerow Limited.

Report entitled "Hydrogeologic Investigation Arran Landfill Site, Municipality of Arran-Elderslie" dated
February 2007 prepared by Gamsby and Mannerow Limited.

Letter dated January 11, 2012 addressed to Ministry of the Environment from Gamsby and Mannerow
providing a response to the Ministry's review comments on the Phase I Plan of Development and
Operations.

Report entitled "Stormwater Management Report Arran Landfill, Municipality of Arran-Elderslie,
County of Bruce" dated March 2012 prepared by Gamsby and Mannerow Limited.

Schedule "B" of this Approval is hereby revoked.

The reasons for this amendment to the Approval are as follows:

The reason for amending Condition 14 is to ensure the newly acquired land is registered on the Site's
tile. This is to provide that anypersons having an interest in the Site are aware that the land has been
approved and used for the purposes of waste disposal.

The reason for Condition 25 is to approve the Development and Operations Plan for Phase I of the Site.

The reason for Condition 26 is to ensure the leachate collection system if required, is properly designed,
constructed, and operated.

The reason for Condition 27 is to specify the maximum allowable fill rate at the Site.

The reason for Conditions 28 and 29 is to ensure appropriate waste inspection procedures are undertaken
so that waste that is disposed of at the site is in accordance with the type specified in this Approval.

The reasons for Conditions 30, 31, 32, 33, 34, and 35 are to ensure that the Site is operated inspected and
maintained in an environmentally acceptable manner and does not result in a hazard or nuisance to the

natural environment or any person.

The reason for Condition 36 is to ensure no waste burning is carried out at the Site for safety and air
quality issues.
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10.

11.

12.

13.

14.

15.

16.

17.

The reasons for Conditions 37 are to ensure that daily and intermediate cover is used to control potential
nuisance effects, to facilitate vehicle access on the site, and to ensure an acceptable site appearance is
maintained. The proper closure of a landfill site requires the application of a final cover which is
aesthetically pleasing, controls infiltration, and is suitable for the end use planned for the site.

The reason for Condition 38 is to ensure that the Site is supervised and operated by properly trained staff
ina
manner which does not result in a hazard or nuisance to the natural environment or any person.

The reason for Condition 39, 40 and 41 is to ensure that the Site is supervised and operated by properly
trained staff in a manner which does not result in a hazard or nuisance to the natural environment or any
person.

The reason for Condition 42, 43, and 44 are to demonstrate that the landfill site is performing as
designed and the impacts on the natural environment are acceptable. Regular monitoring allows for the
analysis of trends over time and ensures that there is an early warning of potential problems so that any
necessary remedial/contingency action can be taken.

The reason for Condition 45 is to ensure that the Owner follows a plan with an organized set of
procedures for

identifying and responding to unexpected but possible problems at the Site. A remedial action /
contingency planis

necessary to ensure protection of the natural environment.

The reason for Condition 46 is to ensure that the surface water discharged to the environment does not
have an impact on the environment.

The reason for Condition 47 is to ensure that any complaints regarding landfill operations at this Site are
responded to in a timely and efficient manner.

The reason for Conditions 48, 49, 50, 51 and 52 are is to guarantee that appropriate measures are taken
by the Owner to prevent future occurrences of spills or fires at the site and to protect public health and
safety and the environment.

The reasons for Conditions 53 and 54 is to ensure that final closure of the Site is completed in
accordance with Ministry standards, and to ensure the long-term protection of the health and safety of
the public and the environment.

The reasons for Conditions 55 and 56 are to ensure that regular review of site development, operations
and monitoring data is documented and any possible improvements to site design, operations or
monitoring programs are identified. An annual report is an important tool used in reviewing site
activities and for determining the effectiveness of site design.

This Notice shall constitute part of the approval issued under Approval No. 0441-4J2HV8 dated April
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11, 2000

In accordance with Section 139 of the Environmental Protection Act, you may by written Notice served upon
me and the Environmental Review Tribunal within 15 days after receipt of this Notice, require a hearing by the
Tribunal. Section 142 of the Environmental Protection Act provides that the Notice requiring the hearing shall
state.

1. The portions of the environmental compliance approval or each term or condition in the environmental compliance approval in
respect of which the hearing is required, and;
2. The grounds on which you intend to rely at the hearing in relation to each portion appealed

Pursuant to subsection 139(3) of the Environmental Protection Act, a hearing may not be required with respect
to any terms and conditions in this environmental compliance approval, if the terms and conditions are
substantially the same as those contained in an approval that is amended or revoked by this environmental
compliance approval.

The Notice should also include:

The name of the appellant

The address of the appellant;

The environmental compliance approval number,

The date of the environmental compliance approvat

The name of the Director, and;

The municipality or municipalities within which the project is to be engaged in

e i

And the Notice should be signed and dated by the appellant.

This Notice must be served upon:

The Director appointed for the purposes of

*
The.Secretary . . Part I1.1 of the Environmental Protection Act
Environmental Review Tribunal Ministry of the Environment
655 Bay Street,. Suite 1500 AND 2 St, Clair Avenue West, Floor 12A
Toronto, Ontario Toronto. Ontario
MSG 1ES ono,

M4V 1LS

* Further information on the Environmental Review Tribunals requirements for an appeal can be obtained directly from the
Tribunal at: Tel: (416) 212-6349, Fax: (416) 314-4506 or www.ert.gov.omn.ca

The above noted activity is approved under 5.20.3 of Part II.1 of the Environmental Protection Act.

DATED AT TORONTO this 29th day of October, 2012

i PIVE

THIS NOTICE WAS MAILED
ON @/C/,le 3, i Qe 4 | ’]g?rsefiz;er Gebrezghi, P.Eng.
= ‘< appointed for the purposes of Part I1.1 of the
(Signed) j
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Environmental Protection Act
RL/
c:  District Manager, MOE Owen Sound
Matthew Nelson, Gamsby and Mannerow Limited \/

st L T

Ce
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My
’, > . Ministry of the Environment and Climate Change
)‘ Ontarlo Ministére de ’Environnement et de I’Action en

matiére de changement climatique

AMENDMENT TO ENVIRONMENTAL COMPLIANCE APPROVAL
NUMBER 0441-4J2HV8

Notice No. 2

Issue Date: December 6, 2017

The Corporation of the Municipality of Arran-Elderslie
1925 Bruce County Road 10

Post Office Box, No. 70

Chesley, Ontario

NOG 1LO

Site Location: Arran Landfill Site
Lot 20, Concession 7
Arran-Elderslie Municipality, County of Bruce, NOH 2NO

You are hereby notified that I have amended Approval No. 0441-4J2HVS issued on April 11, 2000 and
amended on October 29, 2012 for the use and operation of a 4.45 ha landfill within a total site area of 25.46
hectares , as follows:

Condition 45(2) is hereby revoked.

Condition 45(1) is hereby revoked and replaced with the following:

45. (1) The Owner shall follow the trigger mechanisms for groundwater and surface water
shall be in accordance with Item 13 of Schedule "A".

Item 13 is added to the Schedule "A"':

i3l Environmental Compliance Approval Application dated June 28, 2017 and signed by Scott
McLeod, Public Works Manager, the Corporation of the Municipality of Arran-Elderslie,
including the attached report titled "Municipality of Arran-Elderslie, Trigger Mechanism &
Contingency Plan, Arran Landfill Site - Phase I" dated February 2011 (Revision 2: December
2017) prepared by GM Blue Plan Engineering.

The reason for this amendment to the Approval is to approve the revised trigger mechanisms and
contingency plans.
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This Notice shall constitute part of the approval issued under Approval No. 0441-4J2HVS dated April
11, 2000

In accordance with Section 139 of the Environmental Protection Act, you may by written Notice served upon
me and the Environmental Review Tribunal within 15 days after receipt of this Notice, require a hearing by the
Tribunal. Section 142 of the Environmental Protection Act provides that the Notice requiring the hearing shall
state:

a. The portions of the environmental compliance approval or each term or condition in the environmental compliance
approval in respect of which the hearing is required, and,;
b. The grounds on which you intend to rely at the hearing in relation to each portion appealed.

Pursuant to subsection 139(3) of the Environmental Protection Act, a hearing may not be required with respect
to any terms and conditions in this environmental compliance approval, if the terms and conditions are
substantially the same as those contained in an approval that is amended or revoked by this environmental
compliance approval.

The Notice should also include:

The name of the appellant;

The address of the appellant;

The environmental compliance approval number;

The date of the environmental compliance approval,

The name of the Director, and;

The municipality or municipalities within which the project is to be engaged in.

SRR S

And the Notice should be signed and dated by the appellant.

This Notice must be served upon:

The Secretary* The Dlrtcctor appomted for' the purposes of Part I1.1 of
. ! . . the Environmental Protection Act
Environmental Review Tribunal . . . .
] Ministry of the Environment and Climate Change
655 Bay Street, Suite 1500 AND . ‘
. === 135 St. Clair Avenue West, 1st Floor
Toronto, Ontario

Toronto, Ontario
M5G 1ES M4V 1P5

* Further information on the Environmental Review Tribunal’s requirements for an appeal can be obtained directly from the

Tribunal at: Tel: (416) 212-6349, Fax: (416) 326-5370 or www.ert.gov.on.ca
The above noted activity is approved under s.20.3 of Part 1.1 of the Environmental Protection Act.
DATED AT TORONTO this 6th day of December, 2017

THIS APPROVAL WAS MAILED (;} e 9. Gets
on__ DEC 13 201 | Dale Gable, P.Eng,

G ) Director
At

— appointed for the purposes of Part II.1 of the
L . Environmental Protection Act

RM/
¢: District Manager, MOECC Owen Sound
Matthew Nelson, GM BluePlan Engineering Limited
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¥ .
y . Ministry of the Environment
r OntarIO Ministére de I'Environnement

ENVIRONMENTAL COMPLIANCE APPROVAL

NUMBER 7585-8QKL5Q
Issue Date: July 17,2012

The Corporation of the Municipality of Arran-Elderslie
1925 County Road 10

Post Office Box, No. 70

Arran-Elderslie, Ontario

NOG 1LO

Site Location:  Arran Landfill Site
657 Sideroad 20 Arran, Part 1, Ref. Plan RP-3R9072
Lot S 1/2 Lot 20, Concession 7
Arran-Elderslie Municipality, County of Bruce

You have applied under section 20.2 of Part 1.1 of the Environmental Protection Act, R.S.0. 1990, c. E. 19
(Environmental Protection Act) for approval of:

Constructing a stormwater management facility to service 7.3 ha drainage area of Phase I development of Arran
Landfill Site within a total of 24.3 ha drainage area property located at Lot S1/2 Lot 20, Concession 7,
Municipality of Arran-Elderslie, County of Bruce, designed to provide quality and quantity control of stormwater
runoff by attenuating runoff from storm events with up to 1:100 year return frequency to pre-development levels,
consisting of the following:

South Drainage Ditch

® One (1) approximately 170 m long drainage V-shaped ditch running along the southern part of
the site having 3H:1V side slopes, variable depth with a minimum of 0.5 m, and a 0.90%
horizontal slope, discharging through a sediment forebay to a stormwater management facility
described below;

North Drainage Ditch

® One (1) approximately 325 m long drainage ditch running along the northern and western part of
the site having a 1.0 m bottom width, 3H:1V side slopes, variable depth with a minimum of 0.3
m, and a horizontal slope ranging from 0.6% to 1.5%, flowing through a 450 mm diameter storm
sewer, discharging through a sediment forebay to a stormwater management facility described
below;
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Stormwater Management Facility (Wetland)

® One (1) extended detention stormwater management facility located at the south-western part of
the landfill footprint, having an approximate total length of 160 m, a typical width of 15.0 m, an
average depth of 1.2 m (top at 235 m MASL, bottom at 233.8 m MASL), and side slopes of
SH:1V; equipped with one (1) 5 m wide x 10 m long x 0.5 m deep sediment forebay (cast
forebay), one (1) 5 m wide x 10 m long x 0.5 m deep sediment forebay (west forebay), and one
(1) 5 m wide x 20 m long x 0.5 m deep permanent micro pool; providing a permanent storage

capacity of 310 m’ and an extended storage capacity of 1,625 m3; equipped with an outlet
structure consisting of one (1) 250 mm diameter HDPE storm sewer, discharging to an existing
stormwater pond which discharges to an existing swamp area and eventually to Arkwright Creek;

® including all controls and associated appurtenances.

All in accordance with the supporting documentation listed in Schedule 'A’.

For the purpose of this environmental compliance approval, the following definitions apply:
"Approval” means this entire document and any schedules attached to it, and the application.

"Director” means a person appointed by the Minister pursuant to section 5 of the EPA for the
purposes of Part 1.1 of the EPA.

"District Manager " means the District Manager of the Owen Sound District Office of the Ministry.

"EPA" means the Environmental Protection Act, R.S.0. 1990, c.E.19, as amended.

"Ministry” means the ministry of the government of Ontario responsible for the EPA and OWRA
and includes all officials, employees or other persons acting on its behalf.

"Owner " means The Corporation of the Municipality of Arran-Elderslie and its successors and
assignees.

“OWRA ” means the Ontario Water Resources Act, R.S.0. 1990, c. 0.40, as amended.

“Substantial Completion” has the same meaning as “substantial performance ” in the Construction
Lien Act.

“Works ” means the sewage works described in the Owner’s application and this Approval

You are hereby notified that this environmental compliance approval is issued to you subject to the terms and
conditions outlined below:
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TERMS AND CONDITIONS

1.

GENERAL PROVISIONS

(D

()

3)

“)

&)

The Owner shall ensure that any person authorized to carry out work on or operate any
aspect of the Works is notified of this Approval and the conditions herein and shall take
all reasonable measures to ensure any such person complies with the same.

Except as otherwise provided by these conditions, the Owner shall design, build, install,
operate and maintain the Works in accordance with the description given in this
Approval, and the application for approval of the Works.

Where there is a conflict between a provision of any submitted document referred to in
this Approval and the conditions of this Approval, the conditions in this Approval shall
take precedence, and where there is a conflict between the listed submitted documents in
the schedule, the document bearing the most recent date shall prevail.

Where there is a conflict between the documents listed in the Schedule and the
application, the application shall take precedence unless it is clear that the purpose of the
document was to amend the application.

The conditions of this Approval are severable. If any condition of this Approval, or the
application of any condition of this Approval to any circumstance, is held invalid or
unenforceable, the application of such condition to other circumstances and the
remainder of this Approval shall not be affected thereby.

EXPIRY OF APPROVAL

The approval issued by this Approval will cease to apply to those parts of the Works which
have not been constructed within five (5) years of the date of this Approval.

CHANGE OF OWNER

(M

The Owner shall notify the District Manager and the Director, in writing, of any of the
following changes within thirty (30) days of the change occurring:

(a) change of Owner;

(b) change of address of the Owner;

(c) change of partners where the Owner is or at any time becomes a partnership, and
a copy of the most recent declaration filed under the Business Names Act, R.S.O.
1990, c.B17 shall be included in the notification to the District Manager;

(d) change of name of the corporation where the Owner is or at any time becomes a
corporation, and a copy of the most current information filed under the
Corporations Information Act, R.S.0. 1990, c. C39 shall be included in the
notification to the District Manager;
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(2) In the event of any change in Ownership of the Works, other than a change to a
successor municipality, the Owner shall notify in writing the succeeding owner of the
existence of this Approval, and a copy of such notice shall be forwarded to the District
Manager and the Director.

UPON THE SUBSTANTIAL COMPLETION OF THE WORKS

(1) Upon the Substantial Completion of the Works , the Owner shall prepare a statement,
certified by a Professional Engineer, that the Works are constructed in accordance with
this Approval, and upon request, shall make the written statement available for
inspection by Ministry personnel.

(2) Within one (1) year of the Substantial Completion of the Works , a set of as-built
drawings showing the Works “as constructed” shall be prepared. These drawings shail
be kept up to date through revisions undertaken from time to time and a copy shall be
retained at the Works for the operational life of the Works.

MONITORING AND RECORDING

(1) The Owner shall carry out the following stormwater monitoring program. Grab samples shall
be collected from the designated sampling locations at a semi-annual frequency (spring and
fall) and analysed for the following parameters listed in Table 1:

Table 1 - Stormwater Monitoring
Sampling Locations  : Stormwater Management Pond Outlet
Parameters Parameters Field Parameters
Alkalinity Arsenic Conductivity
Ammonia Boron pH
Chloride Cadmium Temperature
Conductivity Cobalt
Nitrate as Nitrogen Chromium
Nitrite as Nitrogen Copper
Total Kjeldahl Nitrogen Iron
pH Lead
Total Phosphorus Mercury
Total Suspended Solids Zinc
Total Dissolved Solids
Sulphate
Biological Oxygen Demand (CBOD )
Chemical Oxygen Demand
Phenol

* Note 1:

Stormwater sample shall be collected immediately after a rainfall event which
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caused stormwater discharge from the pond.

(2) The methods and protocols for sampling, analysis and recording shall conform, in order of
precedence, to the methods and protocols specified in the following:

(a) the Ministry's Procedure F-10-1, “Procedures for Sampling and Analysis
Requirements for Municipal and Private Sewage Treatment Works (Liquid Waste
Streams Only), as amended from time to time by more recently published editions;

(b) the Ministry's publication "Protocol for the Sampling and Analysis of
Industrial/Municipal Wastewater" (January 1999), ISBN 0-7778-1880-9, as amended
from time to time by more recently published editions; and,

(c) the publication "Standard Methods for the Examination of Water and Wastewater"
(21st edition), as amended from time to time by more recently published editions.

(3) The Owner shall retain for a minimum of three (3) years from the date of their creation, all
records and information related to or resulting from the monitoring activities required by

this Approval .

OPERATION AND MAINTENANCE

(1) Within six (6) months of the commencement of operation of the Works , the Owner shall
prepare a detailed "Stormwater Contingency and Remedial Action Plan" for the Works and
submit for approval to the District Manager

(2) The Owner shall compare monitoring results obtained from the Works under Condition 5
(1) with the trigger levels of the selected trigger parameters listed in Table 2 to identify any
potential leachate impact to stormwater.

Table 2 - Stormwater Trigger Parameters
Parameter Trigger Levels (PWQO)
(mg/L unless otherwise indicated)

Ammonia (Un-ionized) 0.02

Boron 0.2

Cadmium 0.0002

Chromium (Hexavalent) 0.001

Lead 0.025

Phenol 0.005

(3) In the event that a monitoring result for any of the parameters listed in Table 2 exceeds its
corresponding trigger level, the Owner shall re-sample within two weeks period to confirm the
exceedence for that parameter.

(4) In the event that the presence of the parameter(s) of concern is (are) not confirmed after the
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second round of sampling conducted under Condition 6 (3), then, normal stormwater and
surface water monitoring shall be resumed;

(5) Inthe event that the presence of any parameter of concern is confirmed after the second round
of sampling conducted under Condition 6 (3), the Owner shall implement the "Stormwater
Contingency and Remedial Action Plan" approved under Condition 6(1) and notify the
District Manager forthwith orally and in writing;

(6) Discharge of contaminated stormwater from the Works to storm sewer/surface water is
prohibited, except where it is necessary to avoid loss of life, personal injury, danger to public
health or severe property damage;

(7)  After two years of monitoring in accordance with Condition 5 (1), the Owner may submit to
the District Manager a request for changes to the list of trigger parameters and corresponding
trigger levels stipulated under Condition 6 (2) along with supporting monitoring data and an
assessment report and such changes shall be approved by the District Manager in writing from
time to time;

(8) The Owner shall prepare an operations manual within six (6) months of Substantial Completion
of the Works , that includes, but not necessarily limited to, the following information:

(a) operating procedures for routine operation of the Works ;

(b) inspection programs, including frequency of inspection, for the Works and the methods or
tests employed to detect when maintenance is necessary;

(c) repair and maintenance programs, including the frequency of repair and maintenance for
the Works ;

(d) procedures for the inspection and calibration of monitoring equipment;

(e) procedures for receiving, responding and recording public complaints, including
recording any follow up actions taken.

(9) The Owner shall maintain the operations manual current and retain a copy at the location of the
Works or operational office of the Owner for the operational life of the Works . Upon request,
the Owner shall make the manual available to Ministry staff.

REPORTING

(I)  One week prior to the start up of the operation of the Works , the Owner shall notify the
District Manager (in writing) of the pending start up date.

(2) The Owner shall, upon request, make all manuals, plans, records, data, procedures and
supporting documentation available to Ministry staff.
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(3) The Owner shall prepare and submit to the District Manager , a performance report, on an

annual basis, before March 31" following the end of the period being reported upon. The
first such report shall cover the first annual period following the commencement of
operation of the Works and subsequent reports shall be submitted to cover successive
annual periods following thereafter. The reports shall contain, but shall not be limited to,
the following information:

(a) asummary and interpretation of all monitoring data collected for stormwater under
Condition 5, including an overview of the success and adequacy of the Works ;

(b) asummary of all maintenance carried out on any major structure, equipment, apparatus,
mechanism or thing forming part of the Works ;

(c) adescription of any operating problems encountered and corrective actions taken;

(d) any other information the District Manager requires from time to time.
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Schedule 'A’

. Application for Approval of Sewage Works submitted by The Municipality of Arran-Ederslie
dated February 11, 2011, and drawings and design specifications prepared by Gamsby and
Mannerow Limited, Owen Sound, Ontario.

. "Stormwater Management Report - Arran Landfill, Municipality of Arran-Elderslie, County of
Bruce" dated February 2011, Revised March 2012, prepared by Gamsby and Mannerow Limited,
Consulting Professional Engineers, Owen Sound, Ontario.

. Memorandum from Hugh Geurts, MOE Surface Water Specialist, sent on May 31, 2011, Re:
Surface Water Review: Arran Landfill, Municipality of Arran-Elderslie, County of Bruce.

. Memorandum from Helen Zhang, MOE, Hydrogeologist, SWR Technical Support Section, Re:
Groundwater Review, Phase I, Arran Landfill, Municipality of Arran-Elderslie, County of Bruce.

. Additional information request letter from Youssouf Kalogo, P.Eng., MOE, Senior Wastewater
Engineer, dated April 14, 2011 Re: stormwater management facility design specifications.

. Responses to additional information request from J. B. Slocombe, P. Eng., Gamsby and
Mannerow Limited, dated April 28, 2011 and June 20, 2011 Re: stormwater management facility
design specifications.

"Issuance of Grey Sauble Conservation Authority Permit GS11-014 for placement and grading of
fill associated with berms, swales and stormwater management pond - Part of Lot 20, Concession
7; 657 Sideroad 20 Arran, Roll No. 41-03-490-002-116-00, Municipality of Arran-elderslie,
formerly Arran Township" dated March, 2012, issued by Grey Sauble Conservation, Owen
Sound, Ontario.
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The reasons for the imposition of these terms and conditions are as follows:

1.

Condition 1 is imposed to ensure that the Works are built and operated in the manner in
which they were described for review and upon which approval was granted. This condition
is also included to emphasize the precedence of Conditions in the Approval and the practice
that the Approval is based on the most current document, if several conflicting documents are
submitted for review. The condition also advises the Owners their responsibility to notify any
person they authorized to carry out work pursuant to this Approval the existence of this
Approval.

Condition 2 is included to ensure that the Works are constructed in a timely manner so that
standards applicable at the time of Approval of the Works are still applicable at the time of
construction, to ensure the ongoing protection of the environment.

Condition 3 is included to ensure that the Ministry records are kept accurate and current with
respect to the approved works and to ensure that subsequent owners of the Works are made
aware of the Approval and continue to operate the Works in compliance with it.

Condition 4 is included to ensure that the Works are constructed in accordance with the
approval and that record drawings of the Works “as constructed” are maintained for future
references.

Condition 5 is included to enable the Owner to evaluate and demonstrate the performance of
the Works on a continual basis, so that the Works are properly operated and maintained at a
level which is consistent with the design objectives specified in the Approval and that the
Works does not cause any impairment to the receiving watercourse.

Condition 6 is included to require that the Works be properly operated and maintained such
that the environment is protected .

Condition 7 is included to ensure that the Ministry is made aware of problems as they arise,
and to provide a compliance record for all the terms and conditions outlined in this
Approval, so that the Ministry can work with the Owner in resolving any problems in a
timely manner.

In accordance with Section 139 of the Environmental Protection Act, you may by written Notice served upon
me and the Environmental Review Tribunal within 15 days after receipt of this Notice, require a hearing by the
Tribunal. Section 142 of the Environmental Protection Act provides that the Notice requiring the hearing shall

state:

l. The portions of the environmental compliance approval or each term or condition in the environmental compliance approval in
respect of which the hearing is required, and;
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2. The grounds on which you intend to rely at the hearing in relation to each portion appealed.

The Notice should also include:

The name of the appellant;

The address of the appellant;

The environmental compliance approval number;

The date of the environmental compliance approval;

The name of the Director, and;

The municipality or municipalities within which the project is to be engaged in.

R = B Al (2

And the Notice should be signed and dated by the appellant.
This Notice must be served upon:

The Secretary*

Environmental Review Tribunal

655 Bay Street, Suite 1500 AND
Toronto, Ontario

MS5G 1E5

The Director appointed for the purposes of
Part II.1 of the Environmental Protection Act
Ministry of the Environment

2 St. Clair Avenue West, Floor 12A
Toronto, Ontario

M4V 1LS

* Further information on the Environmental Review Tribunal’s requirements for an appeal can be obtained directly from the

Tribunal at: Tel: (416) 212-6349, Fax: (416) 314-4506 or www.ert.gov.on.ca

The above noted activity is approved under s.20.3 of Part I1.1 of the Environmental Protection Act.

DATED AT TORONTO this 17th day of July, 2012

o

Mansoor Mahmood, P.Eng.

Director

appointed for the purposes of Part II.1 of the
Environmental Protection Act

SH/
c:  District Manager, MOE Owen Sound
John Slocombe, P. Eng., Gamsby and Mannerow Limited
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APPENDIX B:
CORRESPONDENCE



Ministry of tha Environment
and Climats Change

733 Exeter Road
London ON N6E 1L.3
Tel': 519 873-5000
Fax: 519 873-5020

Minlstére de I'Environnement
ot da 'Actlon en matiéra de
changement climatique

733, rue Exeter
London ON N6E 1L3
Tél.: 519 873-5000
Fax: 519 873-5020

&
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-

7~ Ontario

MEMORANDUM

TO: lan Mitchell
District Engineer
Owen Sound District Office

File No. SI BR AE C7 610

FROM: Simon Thuss
Hydrogeologist
Water Resources Unit — Technical Support Section

DATE: July 29, 2016

RE: 2015 Annual Monitoring Report and Trigger Mechanisms & Contingency Plan
Arran Landfill Site
Municipality of Arran-Elderslie
Reference: 1163-A8BHEM

As requested, | have reviewed the following reports:

e “Municipality of Arran-Elderslie, Annual Progress Report (2015) — Arran Landfill’, dated March
2016 and prepared by GM Blueplah Engineering Limited.

& “"Municipality of Arran-Elderslie, Trigger Mechanism & Contingency Plan, Arran Landfill Site —
Phase ", dated February 2011 (Revised June 2016) and prepared by GM Blueplan Engineering
Limited.

My review was limited to the hydregeological aspects of the monitoring program. Review comments
regarding the 2011 to 2014 annual reports were previously provided in a memorandum dated August 26,
2015.

The landfill site is located approximately 4.5 kilometres southwest of the community of Tara, within the
south half of Lot 20, Concession 7 in the former Township of Arran, now in the Township of Arran-
Elderslie, Bruce County. The landfill was originally operated under Provisional Certificate of Approval (C of
A) No. A271802, later replaced by C of A No. 0441-4J2HV8. Landfilling was temporarily suspended in
June 2000, and resumed in October 2012, The landfill currently operates under Environmental
Campliance Approval (ECA) No. 0441-4J2HV8, issued on October 29, 2012.

The current groundwater monitoring network inciudes 19 monitoring wells, with groundwater levels



-

measured and samples collected twice per year (April and October). The groundwater flow direction is
generally expected to be towards Arkwright Creek to the west;, however, radial flow away from the fill area

is also expected in some areas.

In 2015, exceedances of the Reasonable Use Guideline (RUG) criteria for alkalinity, hardness, TDS,
sulphate, nitrite and/or organic nitrogen were noted at several locations. These results were generally
consistent with the data presented in previous annual reports for the site.

Historically, most of the exceedances of the RUG criteria have been attributed to upwelling from a deeper
groundwater flow system. In my previous August 2015 memorandum, | requested ciarification on several
points related to the groundwater chemistry at the site. Several of my previous concerns have not been
fully addressed in the current monitoring report.

Aa A i
BFecd gnlal reriawic izl
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vailahle !hfnrm:ﬂmn it apnears thnf fh exceedances of the RUIG criteria along

the northern and eastern property boundaries are indicative of leachate impacts originating from the
landfill site. Further details are provided in the comments below:

2015 Annual Monitoring Report

1. Consistent with the data recorded in previous years, elevated concentrations (with respect to the
established RUG criteria and trigger levels) of hardness, TDS, alkalinity and sulphate were

&

Qe _._f o _ad_ vt 4

measured aiong ine noriiiern prupeily boundaiy in 20 13. Mistviicaiy, i Sonsuiiant ias aliniousd
these elevated concentrations to groundwater discharge from a "deeper groundwater system”;
however, it appears that there is insufficient evidence to support this conclusion.

The Consultant points to the results of an electromagnetic conductivity (EM) survey carried out in
1997 and isotopic analysis carried out in 2005 to support the “deep groundwater discharge”
conceptual model. As detailed in the August 2015 memorandum, | have concerns with the
interpretation of these results as presented in the various annual reports. The EM survey results
are nearly 20 years old and cannot be used to evaluate the current conditions at the site.

The current conceptual model is incompatible with the long-term groundwater quality trends
observed along the northern property boundary. For example, the sulphate concentration at TW-4
and TW-8 was typically 25 to 90 mg/L in the 1990’s, increasing at both locations to a maximum of
approximately 350 to 385 mg/L during the 2000’s. Similar increasing concentration trends were
observed for conductivity, hardness and alkalinity. If the current elevated concentrations were due

the discharge of water from a deep flow system, these concentrations should have remained
relatively constant throughout the period of racord,

It should also be noted that the presence of a “deep groundwater flow system" has not been
demonstrated at the site. A review of the borehole logs indicates that artesian conditions were

File: S1BR AE C7 610 Reference: 1163-A8BHEM



-3-

encountered in a single borehole (TW-17) which encountered a coarse sand layer at an elevation
of approximately 227 masl. Unfortunately, a monitoring well was not installed at this depth and the
groundwater quality within the confined unit is unknown. Furthermore, the other boreholes drilled
at the site were not advanced to a sufficient depth to confirm that this sand depasit is laterally

extensive.

For the reasons outlined above, the elevated concgntrations of hardness, TDS, alkalinity and
sulphate do not appear to be consistent with upwelling from a deeper groundwater flow system. In
the absence of any other plausible sources, it is inferred that these elevated concentrations are

indicative of leachate impacts originating from the landfill site.

The report indicates that the recent (2013-2015) increase in chloride and hardness concentrations
at TW-4 may be related to the use of calcium chloride for on-site dust suppression. Given the
concerns about groundwater quality along the northern property boundary, any trends at this
location should be closely monitored for evidence of further degradation attributable to leachate
impacts. '

Since approximately 2012, a rough increasing trend has been observed for several parameters
(including conductivity, hardness, alkalinity, TDS and chloride) in TW-9 on the eastern boundary
of the landfill. The groundwater chemistry at this location has also exhibited a strong seasonat
variation, with higher concentrations of most parameters measured in the fall samples.

The Consultant has attributed these trends, in part, to road salting activities along Sideroad 20;
however, | disagree with this assessment. Road salting would not contribute to an increase in
hardness and alkalinity. Furthermore, if road salting was contributing to the observed sodium and
chloride trends, a higher concentration should be measured in the spring following the winter
salting season, and the opposite trend is observed in the samples collected from TW-9. Elevated
concentrations of nitrite, ammonia, TKN and organic nitrogen at this location are also indicative of

leachate impacts.

For these reasons, it appears that the recent groundwater chemistry trends observed at TW-9 are
primarily a result of landfill leachate impact. It should alsa be noted that the increasing trend
roughly corresponds with the reopening of the landfill site in 2012.

The highly variable groundwater chemistry at TW-9 suggests this well may have an inadequate
annular seal. The well log indicates that the seal is only approximately 0.2 metres in thickness,
which would not be considered sufficient under current standards. If the well seal is compromised,
surface water runoff may seep into the well and influence the quality of the samples collected from
this location. The well should be inspected and any necessary maintenance or repairs should be
completed in a timely manner. Since TW-9 is a key monitoring location, this well should be

replaced if it cannot be adequately repaired.
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5. Consistent with previous results, the hardness and/or TDS concentrations exceeded the RUG
criteria at TW-11 and TW-15 in 2015. The report indicates that groundwater quality is anticipated
to improve at these locations as the active landfill face moves to the south and west. However,
given the apparent degradation in groundwater quality at TW-9, any trends should be closely

evaluated for evidence of leachate impacts migrating towards the adjacent property.

6. The groundwater quality trends at TW-11D and TW-15D appear to be relatively stable. | agree
" with the Consultant's recommendation to reduce the monitoring frequency at these locations to
once annually.

Revised Trigger Mechanism & Contingency Plan

7. Monitoring wells TW-1, TW-2, and TW-10 are used to characterize the background groundwater

;
chemistry at the site; however, these wells are locate

2 O

downgradient of the landfill and mayv be

@

potentially influenced by leachate impacts. For example, an increase in conductivity, hardness and:
chloride concentrations has been noted at TW-1in 2014 and 2015.

It is acknowledged that only,data from 1984 to 2002 was used to evaluate the background
groundwater chemistry, and as sgch, these recent trends wouid not influence the values used to
develop the RUG criteria and trigger values. However, it should be noted that the previous 2011
version of the Trigger Mechanism & Contingency Plan indicated that “In the event that the
background data appears to be influenced by leachate, new background monitoring locations
should be established to ensure that conservative estimates of background groundwater quality
are continually b‘rovided for on-going comparative purposes”. The monitoring locations used for
background characterization should be re-evaluated accordingly. Is there monitoring data
available for TW-18, TW-19D, TW-20 and TW-21 that could be used to support the background
groundwater quality characterization?

8. The Consultant has recommended that nitrate and nitrite be excluded from the list of trigger
criteria for the landfill site, as these parameters could be related to agricultural land use in the
surrounding area. However, sample results from TW-9 suggest that the landfill leachate along the
eastern boundary contains elevated concentrations of several nitrogen compounds, including
nitrite, ammonia, arganic nitrogen and TKN. Accordingly, nitrate and nitrite should remain in the
list of trigger criteria for the site.

9. The Consultant has also recommended that hardness and TDS be excluded from the list of
trigger criteria. As detailed in this memorandum, it appears that the elevated hardness and TDS
concentrations measured along the northern site boundary are indicative of ieachate impacts and

should remain in the list of trigger criteria for the site.

10. The Consultant has proposed that the Contingency Plan only be implemented in the event that the
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trigger criteria are exceeded for two or more parameters for at least three consecutive sampling
events. Given the semi-annual monitoring frequency, at least 1.5 years would elapse between the
initial adverse sample result and the implementation of the Contingency Plan. This appears to
conflict with Condition 45(2) in the ECA, which requires actions to be taken in the event a sample
result exceeds the trigger criteria. These actions include immediately notifying the District
Manager; conducting confirmatory sampling within 30 days: and conducting an assessment into

the cause of the adverse result.

These actions are necessary to determine whether additional contingency measures are needed,
and therefore should be carried out in a timely manner following receipt of an adverse result.
Accordingly, the actions outlined in Condition 45(2) of the ECA should be carried out following the
first trigger exceedance at any of the identified trigger locations. Additional contingency measures
may not be required if the initial assessment indicates that the adverse result is not related to the
landfill.

As detailed in this memorandum, the Arran Landfill site is not in compliance with the Reasonable Use
Guideline with respect to groundwater quality along the northern and eastern property boundaries. Based
on the decreasing trend in sulphate concentrations at TW-4 since approximately 2010, it appears that
there has been some improvement in groundwater quality along the northern boundary over the past
several years. However, the concentr)ations of several other indicator parameters (hardness, TDS and

alkalinity) remain elevated relative to the RUG criteria.

Itis acknowledged that the groundwater impacts do not pose an immediate risk given that there are no
sensitive receptors (i.e. residences, water supply wells, etc.) immediately adjacent to the landfill; however,
the exceedances of the RUG criteria represent an adverse impact to the groundwater quality on the

adjacent properties.

| understand that the Municipality recently acquired an additional 30 metres of buffer lands along the
northern boundary. There may be some improvement in groundwater quality within this buffer area;
however, additional monitoring wells would be required to demonstrate that groundwater quality meets the
RUG criteria along the northern limit of the buffer zone. Additional buffer lands or a Contaminant
Attenuation Zone (CAZ) may also be required to the east of the site.
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If you have any questions or require clarification on any of the points provided herein, please contact me
at Simon.Thuss@ontario.ca or 519-873-5033.

Yours truly,

Simon Thuss, P.Gea.
Hydrogeologist

Technical Support Section
Southwestern Region

Limitations:

The purpose of the preceding review is to provide advice to the Ministry of the Environment and Climate
Change regarding subsurface conditions based on the information provided in the above referenced
documents. The conclusions, opinions and recommendations of the reviewer are based on information
provided by others, except where otherwise specifically noted. The Ministry cannot guarantee that the
information that has been provided by others Is accurate or complete. A lack of specific comment by the
reviewer Is not to be construed as endorsing the content or views expressed in the reviewed matlerial.
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Drea Nelson - GM BluePlan

From: Mitchell, Ian (MOECC) <ian.mitchell@ontario.ca>

Sent: Wednesday, September 28, 2016 10:09 AM

To: Matt Nelson - GM BluePlan

Cc: Thuss, Simon (MOECC); Pietz, Kimberley (MOECC); Scott Mcleod (works@arran-
elderslie.ca); Drea Nelson - GM BluePlan

Subject: RE: M-1174 Arran Landfill - Follow-up to Meeting (MOECC Ref #1163-A8BHEM)

Hello Matt

The following is our response to your email below:

1. We agree with the approach proposed. Could you please keep me informed as to the
schedule for the well installations, as we may visit the site to see the new installations.
2. Our hydrogeologist generally agrees with the use of the 95-th percentile approach at this

site for parameters with background concentrations that exceed the ODWS. To clarify, the
average background concentration should continue to be used for parameters that have
background concentrations less than the ODWS. The use of this approach on other sites
would be evaluated on a case-by-case basis.

3. Please review the ECA to ensure that the updated Trigger Mechanism and Contingency
Plan is submitted for the appropriate approval. An ECA amendment appears to be required
to revise Schedule A to reference the updated plan. Specifically, the new Trigger
Mechanism and Contingency Plan document would be added to Schedule A, and Condition
45(1) should be amended to reference the new document. Consideration should be given
to removing Condition 45(2)b., since the procedure for re-sampling, etc. will be covered in
the Trigger Mechanism and Contingency Plan document.

Please do not hesitate to call if you have any questions regarding this email.

lan Mitchell

District Engineer

Ministry of the Environment and Climate Change
Owen Sound District

101-17th St E

Owen Sound ON N4K 0A5

Phone (519) 371-6191

From: Matt Nelson - GM BluePlan [mailto:matthew.nelson@gmblueplan.ca]

Sent: September 27, 2016 9:17 AM

To: Thuss, Simon (MOECC)

Cc: Mitchell, Ian (MOECC); Drea Nelson - GM BluePlan; Scott Mcleod (works@arran-elderslie.ca)
Subject: M-1174 Arran Landfill - Follow-up to Meeting (MOECC Ref #1163-A8BHEM)

Simon,

Further to our meeting on September 16, 2016 regarding outstanding concerns outlined in the July 29, 2016 MOECC
correspondence related to the Arran Landfill Site, the following action items were identified:



1. Monitoring Well Installation: Shallow monitoring wells TW-4, TW-8 and TW-9 will be ‘replaced’, in that they
will be decommissioned and moved closer to the respective property lines to better reflect boundary
conditions. The existing wells will be decommissioned. A monitoring well nest will be installed at the location of
TW-4. These wells are currently scheduled for installation the week of October 11.

2. RUC Determination: For the Arran Landfill Site it was generally concurred that the use of the 95-th percentile
using the existing data set provided in Table 4 of the most recent AMR (i.e. Summary of Background
Groundwater Quality) would be preferred. Using the 95-th percentile rather than the average, particularly for
parameters in which the background concentrations are greater than the ODWS (i.e. hardness and alkalinity) will
limit the number RUC exceedances highlighted during analysis, then later dismissed as being within natural
variability. We understand you are assessing whether this approach be used as a general rule for RUC
determination at other landfill sites?

3. Trigger Mechanisms and Contingency Plan:

a. There was some discussion on whether the updated plan would meet the requirements of the ECA,
namely the development of “trigger mechanism” schedule, versus notification requirement. While we
believe the Revised Plan (February 2011, Revised June 2016) was developed so that it generally
recognizes the conditions 45(2) of the ECA for the landfill, Condition 45(1) and Schedule A would need to
be revised to reference the updated Plan. Will an ECA application to amend the Approval be required in
order for the revised plan to be recognized or is concurrence from District Manager in consultation with
the Technical Reviewers (i.e. the Regional Hydrogeologist and the Surface Water Specialist) be
considered sufficient? i.e., will the ECA be amended through submission of the revised report and
MOECC process, or will a formal ECA application (proponent driven) for administrative amendment be
required?

b. Once the process is confirmed, a conference call will be arranged to discuss and solidify the details
related to the trigger parameters, locations and mechanisms.

c. The Trigger Mechanism and Contingency Plan will be updated and re-submitted for review and approval.

We appreciate the time taken to meet with us and the Municipality in order to ensure that the concerns of all parties
are satisfactorily addressed. Please correct/update any items presented herein.

Thanks,

Matt

Matthew Nelson, M.Sc., P.Eng., P.Geo.

Senior Project Manager, Partner

GM BluePlan Engineering Limited

1260-2" Avenue East | Owen Sound ON N4K 2J3

t: 519.376.1805 | c: 519.374.4562
matthew.nelson@gmblueplan.ca | www.gmblueplan.ca

& [B8EPlan

ERGINEERING

N O T | C E - This message from GM BluePlan Engineering Limited is intended only for the use of the individual or entity to which it is addressed and may contain
information which is privileged, confidential or proprietary. Internet communications cannot be guaranteed to be secure or error-free as information could be
intercepted, corrupted, lost, arrive late or contain viruses. By communicating with us via e-mail, you accept such risks. When addressed to our clients, any
information, drawings, opinions or advice (collectively, "information") contained in this e-mail is subject to the terms and conditions expressed in the governing
agreements. Where no such agreement exists, the recipient shall neither rely upon nor disclose to others, such information without our written consent. Unless
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Ministry of the Environment and Ministére de ’Environnement et de

Climate Change I’Action en matlére de changement
Southwestern Region climatique ) O nta rl O
Owen Sound District Office Direction régionale du Sud-Ouest

3rd Fir Bureau du district d'Owen Sound
101 17th St 101 rue 17th, 3éme étage

Owen Sound ON N4K 0A5 Owen Sound ON N4K 0A5

Fax: (519) 371-2905 Télécopieur: (519) 371-2905
Tel: (519) 371-6191 Tél:(519) 371-6191

September 16, 2016

Mr. Scott McLeod
Municipality of Arran-Elderslie
PO Box 70

1925 Bruce Road 10

Chesley, ON, NOG 1LO0

Dear Mr. McLeod,

RE: Arran Landfill Site, Trigger Mechanisms and Contingency Plan
(revised June 2016)

Further to my letter to you dated July 29, 2016, our regional surface water specialist has reviewed
the Trigger Mechanism & Contingency Plan report (revised June 2016) for the Arran landfill and
provides the following comments:

The report has been done in accordance with condition 6(7) of ECA 7585-8QKL5Q. This
condition allows for the proponent to apply to the district manager for amendments to trigger
- criteria after compiling two years of monitoring data.

Currently, twice annual monitoring is required for the Stormwater Management system and
anticipated water bodies that may be influenced. The monitoring requires the anticipated general
chemistry and metals suites typical for landfill monitoring.

Sites SW1, SW 9 and SW8 are proposed to remain as trigger locations. On page 8, the
consultant proposes to replace un-ionized ammonia as a trigger with a chloride trigger of 120
mg/l based on the CCME guideline. Although our surface water reviewer does not have an issue
with chloride being substituted for un-ionized ammonia, we do not support a trigger of 120 mg/I
for SW1 or SW8. The ministry’s reviewer believes Awkright creek has a chloride value
substantively below 120 mg/] and the buffer afforded by the 120 mg/1 trigger allows substantial
potential for landfill influence before the trigger is reached. Also, the text of page 8 references
120 mg/1 as the trigger yet Table 3 on the same page proposes a value of 90 mg/l (which
contradicts the 120 mg/1). Which value does the consultant wish to use? Chloride levels can
get quite high in a near stagnant storm pond regardless of landfill waste influence so we are
somewhat hesitant to apply a chloride trigger at all to SW9. And would prefer to leave chloride
in as a monitoring parameter for SW9 and observe long term trending.



Section 5.0 deals with contingency actions should trigger exceedance be realized. The plan lacks
specific detail for surface water but follows generally accepted steps for dealing with landfill
influence; as such, we have no specific concern with the contingency as presented.

If you have any questions concerning this letter, please contact the undersigned at (519)
371-6191.

Yours truly,

P
/"’_:'/0‘“'“
Tan Mitchell , P.Eng.
District Engineer

Owen Sound District Office

File Storage Number: SI BR AE C7 610

cc. Hugh Geurts - MOECC, London
M.D. Nelson — GM BluePlan, Owen Sound
Kim Pietz — MOECC Owen Sound
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Mr. Scott McLeod
Municipality of Arran-Elderslie
PO Box 70

1925 Bruce Road 10

Chesley, ON, NOG 1LO

Dear Mr. McLeod,

RE: Arran Landfill Site, 2016 Annual Report

The ministry received a copy of the report titled “Municipality of Arran-Elderslie, Annual
Progress Report (2016) — Arran Landfill” dated March 2017 and prepared by GM BluePlan
Engineering. Our regional Hydrogeologist has reviewed the 2016 report for the hydrogeological
aspects of the groundwater monitoring program and provides the following comments:

1. Asindicated in the report, samples collected from TW-11 continue to suggest
leachate-related impacts on groundwater quality along the eastern boundary of the landfill
site, with minor exceedances of the RUG eriteria for hardness, alkalinity and TDS
observed in Fall 2016. Although it is acknowledged that any impacts in this area are
likely to be limited in extent due to the primary westerly groundwater flow direction,

these continued exceedances have implications for compliance with the Reasonable Use
Guideline.

In reviewing the borehole log for TW-11, it is noted that this well was drilled in August
1993 and was completed with a bentonite annular seal placed only “at surface”. The
thickness/depth of the seal is unknown. In contrast, TW-11D was drilled in September
2012 and was completed with a full bentonite annular seal extending from the top of the
sandpack (approximately 5.2 metres depth) to ground surface. The top of the screen
interval for TW-11D is only approximately 0.6 metres below the base of TW-11;
however, the analytical results for samples collected from TW-11D generally do not
indicate a leachate impact on groundwater quality at this location, with the concentrations
of all tested parameters below the applicable RUG criteria.

The Consultant should comment on the integrity of monitoring well TW-11. Are samples
collected from this well an accurate representation of groundwater quality along the
eastern boundary of the site?



2. As discussed in our May 31, 2017 teleconference, it is understood that GM BluePlan is in
the process of revising the trigger mechanism and contingency plan document, and will
be submitting an ECA amendment application on behalf of the Municipality in order to
formally recognize these changes. As discussed during the call, our hydrogeologist is in
general agreement with the proposed approach recommended by the Consultant as
summarized below:

a. The list of trigger locations will be revised to recognize the replacement of TW-4
with TW-258 and TW-8 with TW-26.

b. Nitrate, nitrite and hardness will be retained as trigger parameters in the revised
plan.

c. Itisrecognized that an increase in concentration for any of the leachate trigger
parameters will also cause a corresponding increase in TDS concentration.
Accordingly, TDS will not be included as a trigger parameter.

d. The proposed approach for the trigger mechanism (exceedance of the trigger
concentration for two or more parameters for three consecutive sampling events)
is appropriate and consistent with the approach applied by the Ministry at other
similar landfill sites.

If you have any questions concerning this letter, please contact the undersigned at (519)
371-6191.

Yours truly,
A /5 i/
[an Mitchell , P.Eng.

District Engineer
Owen Sound District Office

File Storage Number: SI BR AE C7 610
cc. Simon Thuss — MOECC, London

M.D. Nelson — GM BluePlan, Owen Sound
Kim Pietz -MOECC Owen Sound
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July 4, 2017

Mr. Scott McLeod
Municipality of Arran-Elderslie
PO Box 70

1925 Bruce Road 10

Chesley, ON, NOG 1L0

Dear Mr. McLeod,

RE: Arran Landfill Site, 2016 Annual Report

Further to my letter to you dated June 29, 2017, containing groundwater comments for the Arran
Landfill 2016 Monitoring Report, our regional surface water specialist has reviewed the 2016
annual report and provides the following comments:

We concur with the conclusion that the landfill is not having an off-site impact on surface water.
The on-site storm water management facility sampled at SW9 and SW10 had slightly elevated
concentrations of several indicator variables including upward trends in concentrations over time
as shown by the appended trend graphs of monitoring data collected since 2012. Additionally,
total ammonia concentrations above 1 mg/L were measured in April 2016 for these two sampling
locations however total ammonia was low or non-detectable at all other sampled locations. Our
surface water reviewer concurs with the report notes that daily operations at the landfill are likely
responsible for the elevated concentrations. Overall, our surface water reviewer agrees with the
report that the reported exceedances of PWQO’s or current trigger values are not indicative of
impacts or potential impacts to surface water features.

The report notes that the municipality will submit an ECA application in 2017 to revise the
trigger mechanism and contingency plan primarily for groundwater concerns however the surface
water component of the proposed plan should also be reviewed. For example, if the phenol
detections in surface water do derive from the natural decay of vegetation then this variable is not
of much use for leachate detection.



If.you have any questions concerning this letter, please contact the undersigned at (519)
371-6191.

Yours truly,

~—— " Tan Mitchell, P.Eng,

District Engineer
Owen Sound District Office

File Storage Number: SI BR AE C7 610
cc. Scott Abernethy — MOECC, London

M.D. Nelson — GM BluePlan, Owén Sound
Kim Pietz -MOECC Owen Sound



Drea Nelson - GM BluePlan

From: Mitchell, Ian (MOECC) <ian.mitchell@ontario.ca>

Sent: Monday, November 06, 2017 11:50 AM

To: Drea Nelson - GM BluePlan

Cc: Matt Nelson - GM BluePlan

Subject: RE: M1562 Arran Landfill: ECA Application - Revised Trigger Mechanism and

Contingency Plan

Thanks Andrea
Our surface water reviewer reviewed the proposed triggers and provided the following:

The proposed triggers are the same as those in the stormwater ECA minus un-ionized
ammonia plus a chloride trigger (90 mg/L) for SW1 and SW8 only. The stormwater trigger for
boron is acceptable to use in a revised contingency plan but | question the continued use of
triggers for cadmium, chromium, lead and phenol. | would drop phenol because of elevated
background concentrations. | don’t see any stand-alone technical rationale for continued use
of cadmium, chromium and lead other than consistency with the stormwater approval. While
there is no doubt that they are high-hazard contaminants, they are not particularly soluble in
water and | don’t know if they are enriched in the leachate that flows in the shallow
groundwater that discharges to surface. In the absence of a rational for the metals | would
suggest surface water trigger parameters similar to the ones recommended for groundwater
(plus boron):

Chloride 90 mg/L

Boron 0.2 mg/L

Alkalinity, hardnesss, sodium, nitrate, iron (RU-based calculated water concentrations once
these are finalized)

| don’t recall the reason metals were included. Can you provide comment on the above?
Thanks

lan Mitchell

District Engineer

Ministry of the Environment and Climate Change
Owen Sound District

101-17th St E

Owen Sound ON N4K 0A5

Phone (519) 371-6191

From: Drea Nelson - GM BluePlan [mailto:Drea.Nelson@gmblueplan.ca]

Sent: November 1, 2017 9:57 AM

To: Mitchell, Ian (MOECC)

Cc: Matt Nelson - GM BluePlan

Subject: M1562 Arran Landfill: ECA Application - Revised Trigger Mechanism and Contingency Plan

lan,



As requested, please find attached the ECA Application and the Revised Trigger Mechanism and Contingency Plan for the
Arran Landfill.

Regards,
Andrea

Andrea Nelson, M.Sc.

Senior Hydrogeologist

GM BluePlan Engineering Limited
1260-2" Avenue East | Owen Sound ON N4K 2J3

t: 519.376.1805 ext. 2219 | ¢: 519.372.4678
andrea.nelson@gmblueplan.ca | www.gmblueplan.ca

N O T | C E - This message from GM BluePlan Engineering Limited is intended only for the use of the individual or entity to which it is addressed and may contain
information which is privileged, confidential or proprietary. Internet communications cannot be guaranteed to be secure or error-free as information could be
intercepted, corrupted, lost, arrive late or contain viruses. By communicating with us via e-mail, you accept such risks. When addressed to our clients, any
information, drawings, opinions or advice (collectively, "information") contained in this e-mail is subject to the terms and conditions expressed in the governing
agreements. Where no such agreement exists, the recipient shall neither rely upon nor disclose to others, such information without our written consent. Unless
otherwise agreed, we do not assume any liability with respect to the accuracy or completeness of the information set out in this e-mail. If you have received this
message in error, please notify us immediately by return e-mail and delete the message from your computer systems.



Ministry of the Environment, Ministére de I'Environnement, de la Protection de

Conservation & Parks la nature et des Parcs

Owen Sound District Office Bureau de district d'Owen Sound 0 n t a ri o @
101 17% Street East, 3" Floor 101 17éme rue Est, 3e étage

Owen Sound ON N4K 0A5 Owen Sound ON N4K OA5

Tel.: 519-371-2901 Tél.: 519-371-2901

Fax.: 519-371-2905 Téléc. : 519-371-2905

July 16, 2019

Mr. Scott McLeod
Municipality of Arran-Elderslie
PO Box 70

1925 Bruce Road 10

Chesley, ON, NOG 1L0

Dear Mr. McLeod,

Re: Arran Landfill Site, 2018 Annual Report
MOE File: SIBR AE C7 610

The ministry received a copy of the report titled “Municipality of Arran-Elderslie, Annual
Progress Report (2018) — Arran Landfill” dated March 2019 and prepared by GM BluePlan
Engineering. Our regional Hydrogeologist has reviewed the 2018 report for the hydrogeological
aspects of the groundwater monitoring program and provides the following comments:

Based on the data presented in the report, the 2018 monitoring results were generally consistent
with those recorded in recent years. Monitoring locations downgradient of the landfill (e.g. TW-
1, TW-12, TW-14) continue to exhibit an increasing trend for several indicator parameters. The
October 2018 sample collected from TW-2 indicated a sharp increase in several parameters
including chloride, sulphate and sodium. The data from this location should be evaluated
following future sampling events to determine if these results were anomalous or representative
of a trend in groundwater quality.

We concur with the Consultant’s recommendation to abandon TW-11. Going forward, it will be
acceptable to rely on samples collected from TW-11D to evaluate groundwater quality at this
location.

If you have any questions concerning this letter, please contact the undersigned at (519) 374-
1388.

Yours truly,

AN

Tan Mitchell
District Engineer
Owen Sound District

cc. Simon Thuss — MECP, London
M.D. Nelson — GM BluePlan, Owen Sound
Sierra Gillies -MECP Owen Sound



Ministry of the Environment, Ministére de I'Environnement, de la Protection de

Conservation & Parks la nature et des Parcs

Owen Sound District Office Bureau de district d'Owen Sound o n ta ri o
101 17t Street East, 3™ Floor 101 17éme rue Est, 3e étage

Owen Sound ON N4K 0A5 Owen Sound ON N4K 0A5

Tel.: 519-371-2901 Tél.: 519-371-2901

Fax.: 519-371-2905 Téléc. : 519-371-2905

May 12, 2020

Mr. Scott McLeod

Municipality of Arran-Elderslie
PO Box 70, 1925 Bruce Road 10
Chesley, ON, NOG 1L0

Via email
Dear Mr. McLeod,

Re: Arran Landfill Site, 2019 Annual Report
MOE File: SI BR AE C7 610

The ministry received a copy of the report titled “Municipality of Arran-Elderslie, Annual
Progress Report (2019) — Arran Landfill” dated March 2020 and prepared by GM BluePlan
Engineering. Our regional Hydrogeologist has reviewed the 2019 report for the hydrogeological
aspects of the groundwater monitoring program and provides the following comments:

The 2019 sampling results are generally consistent with those reported in previous years.
Groundwater samples downgradient of the landfill continue to indicate elevated concentrations
of several parameters including chloride, hardness, alkalinity and TDS. Several onsite
monitoring wells near the active landfilling area have recently started to show an increasing trend
in leachate related parameters; however, the site remains in compliance with the Reasonable Use
Guideline criteria at the property boundaries.

As previously agreed, monitoring was discontinued at TW-11 in 2019 and the well was
abandoned. Groundwater quality will continue to be monitored at this location using TW-11D.
We have no further groundwater comments or concerns at this time.

If you have any questions concerning this letter, please contact the undersigned at (519) 374-
1388.

Yours truly,
PR !
lan Mitchell

District Engineer
Owen Sound District

cc. Simon Thuss — MECP, London
M.D. Nelson — GM BluePlan, Owen Sound
Sierra Gillies -MECP Owen Sound



Ministry of the Environment, Ministére de I'Environnement, de la Protection de

Conservation & Parks la nature et des Parcs

Owen Sound District Office Bureau de district d'Owen Sound o n ta ri o @
101 17t Street East, 3™ Floor 101 17éme rue Est, 3e étage

Owen Sound ON N4K 0A5 Owen Sound ON N4K 0A5

Tel.: 519-371-2901 Tél.: 519-371-2901

Fax.: 519-371-2905 Téléc. : 519-371-2905

June 29, 2020

Mr. Scott McLeod

Municipality of Arran-Elderslie
PO Box 70, 1925 Bruce Road 10
Chesley, ON, NOG 1L0

Via email: works@arran-elderslie.ca

Dear Mr. McLeod,

Re: Arran Landfill Site, 2019 Annual Report
MOE File: SI BR AE C7 610

Further to my letter to you dated May 12, 2020, containing groundwater comments for the Arran
Landfill Site 2019 Monitoring Report, our regional surface water specialist has reviewed the
2019 annual report and provides the following comments:

Stormwater management consists of a stormwater perimeter swale system that collects to a
stormwater wetland. Page 16 makes the following observations:

Two samples are collected to monitor the surface water collected by the stormwater management
facility located southwest of the landfill prior to being discharged to the intermittent tributary,
including one from the stormwater management wetland outlet (i.e. SW-9) and one from the
pond area (i.e. SW-10) (Figure 5). Since monitoring began at these locations in 2012, indicator
parameters have been generally slightly increasing. In 2019, indicator parameters conductivity,
sodium, and sulphate were all slightly elevated at both monitoring locations, with hardness and
alkalinity slightly elevated at SW-10 only, as compared to recent years. Minor exceedances of
the PWQO of some metals as well as phenols, phosphorus, and unionized ammonia were also
reported in 2019. Future sampling and reporting will monitor if a trend is developing.

Accordingly, the Municipality should provide comment on SW 9 and SW 10 with respect to
whether landfill influence is resulting in increasing trends. We understand from the consultant
however that SW9 discharges to a small pond (SW 3) that generally has little to no discharge
overland to the downgradient wetland that leads to Arkwright Creek.

Page 18 of the report notes that trigger criteria at SW1, SW8, and SW9 were not exceeded for the
2019 monitoring year. However; from our reading of Table 10, it appears boron exceeded its
trigger at SW9 (stormwater pond outlet) for both sample events in 2019. If this is correct and the
Spring 2020 boron sample at SW 9 exceeds the boron trigger again, we believe that will be three
exceedances and the “Trigger mechanisms and contingency plan” will be activated.

Except for SW9 and SW10 as noted above, no impact is noted in Arkwright Creek in an
upstream to downstream analysis and all other surface water sample points remain within


mailto:works@arran-elderslie.ca
mailto:works@arran-elderslie.ca

historical norms. As such, our surface water reviewer does not believe the landfill is having
unacceptable impact for 2019.

The report does not recommend any other changes to the current surface water monitoring
program. Please confirm our understanding of the boron trigger for SW9 and whether or it has
been initiated.

If you have any questions concerning this letter, please contact the undersigned at (519) 374-
1388.

Yours truly,
PR !
lan Mitchell

District Engineer
Owen Sound District

cc. Hugh Geurts — MECP, London
M.D. Nelson — GM BluePlan, Owen Sound
Sierra Gillies -MECP Owen Sound
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July 23, 2020
Our File: M-1174

Via Email: Works@arran-elderslie.ca

Municipality of Arran-Elderslie
PO Box 70, 1925 Bruce Road 10
Chesley, ON, NOG 1L0O

Attention: Mr. Scott McLeod

Re: Arran Landfill Site — Surface Water
Contingency Review
Response to MECP Comments
Annual Progress Report (2019)
ECA No. 0441-4J2HV8 (Landfill)

Dear Mr. Mcleod:

In response to correspondence from the Ministry of the Environment, Parks, and Conservation (MECP) dated June 29,
2020 we have reviewed the surface water quality results from the Spring 2020 sampling event. A copy of the MECP
correspondence is included with this letter. In particular the MECP provided the following comment:

“Please confirm our understanding of the boron trigger for SW9 and whether or it has been initiated.”

The surface water quality results in comparison to trigger levels and the contingency plan trigger mechanisms are
discussed below. Other comments provided in the letter, primarily around expanded explanation, will be dealt with in
future Annual Monitoring Reports.

The spring surface water sampling event was carried out April 10, 2020. The Boron concentration at sampling location
SW-9 was recorded as 0.020 mg/L. This is below the trigger level of 0.20 mg/L. All other monitoring parameters at
SW-9 were also below the trigger levels. All monitoring parameters at both SW-1 and SW-8 were also below the
trigger levels. See attached Table 1.

As detailed in the Trigger Mechanism and Contingency Plan (GM BluePlan, Revision 2, December 2017), the
Contingency Plan is not to be activated unless 2 or more trigger parameters exceed the surface water trigger levels at
the same trigger location for 3 consecutive events.

As only one (1) parameter exceeded the trigger level during the 2019 fall sampling event, and zero (0) parameters
exceeded the trigger levels during the 2020 spring sampling event, it is our opinion that the Contingency Plan has not
yet been activated.

GUELPH | OWEN SOUND | LISTOWEL | KITCHENER | LONDON | HAMILTON | GTA
1260-2ND AVE. E., UNIT 1, OWEN SOUND ON N4K 2J3 P: 519-376-1805 F: 519-376-8977 WWW.GMBLUEPLAN.CA



PAGE 2 OF 2
OUR FILE: M-1174

@)BlucigEly

ENGINEERING

We will continue to monitor per the established program and identify any concerns if they are encountered.

By way of this letter, we are also providing a copy to lan Mitchell of the MECP.

Yours truly,

GM BLUEPLAN ENGINEERING LIMITED

Per:

J. L. Swiger, B.E.Sc., E.I.T.

Encl. Table 1
MECP Correspondence dated June 29, 2020

Cc Matthew Nelson, GMBP
lan Mitchell, MECP — District Engineer, Owen Sound

GUELPH | OWEN SOUND | LISTOWEL | KITCHENER | LONDON | HAMILTON | GTA



APPENDIX C:
BOREHOLE LOGS AND MONITORING WELL INSTALLATION
DETAILS



TABLE C-1
SUMMARY OF HISTORICAL GROUNDWATER LEVEL DATA

orgmar

Ground Well Depth Measuring
Well No. | Elevation fom GS Poin{ Top of Feb-84 May-85 | Aug-88 | Oct-88 | Nov-90 | Mar-91 | Sep-91 | Apr-92 | Nov-92 | May-93 | May-94 | Nov-94 | May-95 | Oct-95
(m) /) Casing (m)
TW-1 95.74 3.7 96.87 95.62 95.04 94.12 95.52 NM 95.60 93.70 95.56 95.45 95.00 95.56 95.60 95.61 95.25
TW-2 95.79 2.3 96.86 95.67 95.04 94.00 95.55 95.67 95.70 93.70 NM 95.50 94.98 95.51 95.49 95.50 95.05
TW-3 97.65 3.4 98.71 97.69 97.08 94.75 97.58 97.45 97.60 97.28 97.18 97.71 ABANDONED
TW-4 95.99 5.0 97.05 95.96 95.23 94.30 NM 95.89 95.88 93.58 95.75 95.73 95.33 95.75 95.75 95.75 94.70
TW-5 93.49 4.8 94.46 93.58 92.85 91.61 93.32 93.40 93.44 91.17 93.49 93.54 93.11 93.54 93.56 93.54 93.09
TW-6 95.33 2.3 NA 95.44 95.01 94.25 95.31 ABANDONED
TW-7 97.87 6.0 NA 97.72 97.06 96.59 97.44 ABANDONED
TW-8 96.98 4.3 98.14 96.71 96.44 95.54 96.96 96.81 96.88 95.15 96.93 96.84 96.64 96.97 96.97 96.98 96.20
TW-9 99.38 4.1 100.54 98.24 97.26 96.83 97.71 97.48 97.86 NM 98.29 97.51 97.85 98.34 98.17 97.81 97.14
TW-10 96.14 4.1 97.37 96.09 95.41 95.01 96.21 98.48 96.07 94.32 95.80 95.89 95.47 96.30 95.91 95.93 95.47
TW-11 98.70 3.8 99.35 NI NI NI NI NI NI NI NI NI NI 98.30 98.18 97.32 96.32
TW-12 95.02 4.6 96.00 NI NI NI NI NI NI NI NI NI NI 95.00 95.04 95.01 94.85
TW-13 95.21 4.0 95.95 NI NI NI NI NI NI NI NI NI NI 95.19 95.20 95.21 94.75
TW-14 94.38 4.6 95.38 NI NI NI NI NI NI NI NI NI NI 94.33 94.35 94.34 93.43
TW-15 96.50 1.63 97.63 NI NI NI NI NI NI NI NI NI NI NI NI NI NI
G-1 99.33 3.3 100.70 NI NI NI NI NI NI NI NI NI NI 99.15 NM NM 99.06
G-2 98.28 3.32 99.63 NI NI NI NI NI NI NI NI NI NI 98.02 NM NM 97.93
G-3 98.85 3.34 100.19 NI NI NI NI NI NI NI NI NI NI 96.89 NM NM 97.01
Ground W:/r/IgD”:)"th Measuring
Well No. | Elevation fom GS Point Top of May-96 Sep-96 | Apr-97 | Sep-97 | May-98 | Sep-98 | May-99 | Oct-99 | May-00 | Oct-00 | May-01 | Nov-01 | May-02 | Nov-02
(m) /) Casing (m)
TW-1 95.74 3.7 96.87 95.47 94.53 95.57 95.18 95.37 93.85 94.89 92.77 95.59 95.36 95.27 95.58 95.57 94.61
TW-2 95.79 2.3 96.86 95.26 94.30 95.38 94.97 95.15 93.61 94.75 DRY 95.44 95.14 95.04 95.37 95.37 94.37
TW-4 95.99 5.0 97.05 95.62 94.04 95.72 94.77 95.47 92.27 95.00 91.93 95.71 94.10 95.26 95.63 95.61 91.75
TW-5 93.49 4.8 94.46 93.33 92.45 93.42 93.22 93.26 88.40 92.93 89.89 92.46 93.06 93.16 93.51 93.44 89.88
TW-8 96.98 4.3 98.14 96.79 94.46 96.84 95.91 96.72 92.57 96.20 DRY 96.94 94.16 96.65 96.84 96.86 DRY
TW-9 99.38 4.1 100.54 97.98 97.14 97.46 96.88 97.31 95.95 96.91 95.93 97.66 96.74 97.49 97.40 97.43 96.01
TW-10 96.14 4.1 97.37 95.83 94.95 95.87 95.39 95.69 94.06 94.29 93.89 95.57 95.42 95.57 95.82 95.78 94.75
TW-11 98.70 3.8 99.35 97.55 96.65 97.43 96.72 97.21 95.63 96.72 95.67 97.77 96.57 97.33 97.4 96.03 95.77
TW-12 95.02 4.6 96.00 94.94 94.22 94.98 94.92 94.32 92.15 94.27 91.95 95.02 94.96 94.69 95.01 95.06 92.87
TW-13 95.21 4.0 95.95 95.17 94.26 95.20 95.07 95.13 93.43 94.32 91.95 95.22 95.15 95.00 95.21 95.29 93.75
TW-14 94.38 4.6 95.38 94.26 93.30 94.31 94.17 95.15 91.63 93.47 90.03 94.35 94.25 94.04 94.35 94.46 91.08
TW-15 96.50 1.63 97.63 NI NI NI 96.61 96.73 95.68 96.43 95.73 96.77 96.36 96.66 96.67 96.98 95.88
G-1 99.33 3.3 100.70 98.83 97.17 98.67 97.46 98.19 96.14 97.27 96.19 98.82 97.11 98.14 98.88 98.62 DRY
G-2 98.28 3.32 99.63 97.40 96.64 97.35 96.74 97.19 95.63 96.71 95.65 95.33 96.59 97.28 97.41 95.92 95.78
G-3 98.85 3.34 100.19 97.39 96.31 96.78 96.75 96.71 95.73 96.53 95.78 97.41 96.30 96.73 96.82 96.79 DRY
Notes:

1. Elevations measured relative to a benchmark established by GMBP (formerly Gamsby and Mannerow) and comprised of a nail in a hydro pole located to the east of the site along Arran Sideroad 25.

. NI = Not Installed; NM = Not Measured; NA = Not Applicable

2
3. GS = Ground Surface
4. Ground elevations and subsequent measuring point (top of casing) adjusted in 2022 to suit UTM derived coordinates. Elevations across the site lowered by 1.6 m

Arran Landfill: M-1174
GM BluePlan Engineering Limited
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TABLE C-1
SUMMARY OF HISTORICAL GROUNDWATER LEVEL DATA

Ground WZIrII%gt h Measuring
Well No. | Elevation fom GS Point‘ Top of May-03 May-04 | May-05 | Apr-06 | Sep-06 | May-07 | Apr-08 | May-09 | May-10 | Apr-11 | Apr-12 | Nov-12 | Apr-13 | Nov-13
(m) /) Casing (m)

TW-1 235.21 3.7 236.32 235.11 235.05 | 234.98 | 235.13 | 234.10 | 235.11 | 234.80 | 235.15 | 235.11 | 235.27 | 235.15 | 235.12 | 235.11 | 235.22
TW-2 235.35 2.3 236.55 235.20 235.10 | 235.00 | 235.17 | 234.11 | 235.12 | 234.82 | 235.17 | 235.13 | 235.30 | 235.17 | 235.14 | 235.17 | 235.11
TW-4 235.58 5.0 236.60 235.32 235.26 | 235.06 | 235.16 | 232.27 | 235.18 | 234.80 | 235.31 | 235.14 | 23542 | 235.30 | 235.39 | 235.71 | 235.73
TW-5 232.93 NA 234.01 233.09 233.04 NM 232.91 | 23145 | 233.16 | 232.51 | 233.26 | 233.21 | 233.30 | 233.26 | 234.01 | 233.23 | 232.95
TW-8 236.64 4.3 237.69 236.51 236.49 | 236.38 | 236.42 | 232.83 | 236.48 | 236.24 | 236.56 | 236.57 | 236.63 | 236.54 | 236.44 | 236.64 | 236.49
TW-9 239.17 4.1 240.09 238.79 237.73 | 237.64 | 237.88 | 236.62 | 236.64 | 237.55 | 237.80 | 237.14 | 237.82 | 237.40 | 237.29 | 238.25 | 237.79
TW-10 235.90 4.1 236.92 235.51 235.43 | 235.40 | 23550 | 234.56 | 235.37 | 235.20 | 235.49 | 235.34 | 23544 | 235.42 | 235.36 | 235.49 | 235.48
TW-11 237.75 3.8 238.90 237.76 237.40 | 237.16 | 237.45 | 235.79 | 237.11 | 236.97 | 237.52 | 236.65 | 237.47 | 236.97 | 236.86 | 238.06 | 237.75
TW-11D 238.21 NM 239.16 NI NI NI NI NI NI NI NI NI NI NI 236.99 | 237.99 | 237.72
TW-12 234.49 4.6 235.55 234.58 234.57 | 234.58 | 234.61 | 233.81 | 234.58 | 234.35 | 234.64 | 234.65 | 234.67 | 234.65 | 234.55 | 234.46 | 234.64
TW-13 234.81 4.0 235.50 234.81 234.80 | 234.83 | 234.84 | 234.37 | 234.84 | 234.61 | 234.88 | 234.88 | 234.83 | 234.88 234.8 234.89 | 234.88
TW-14 233.90 4.6 234.83 233.85 233.83 | 233.76 | 233.77 | 232.84 | 233.85 | 233.59 | 233.91 | 233.92 | 233.65 | 233.91 234.1 234.28 | 234.11
TW-15 235.93 1.63 236.85 235.91 235.95 | 235.94 | 23598 | 235.51 | 235.94 | 235.91 | 236.01 | 235.86 | 236.02 | 235.94 | 235.94 | 236.07 | 236.02
TW-15D 234.73 NM 236.58 NI NI NI NI NI NI NI NI NI NI NI 235.63 | 235.82 | 235.73
TW-16 233.27 5.03 234.21 NI NI NI NI 230.14 | 232.96 | 232.70 | 232.99 | 232.92 | 233.11 | 232.96 | 232.99 | 233.08 | 233.04
TW-17 233.13 4.57 234.15 NI NI NI NI 232.94 | 233.56 | 233.22 | 233.35 | 233.35 | 233.42 | 233.51 233.3 233.40 | 233.45
TW-18 236.17 4.15 237.07 NI NI NI NI 235.44 | 235.99 | 236.04 | 236.13 | 235.77 NM NM 235.87 | 236.23 | 236.09
TW-19S 242.34 5.90 243.33 NI NI NI NI 240.73 | 241.33 | 241.28 | 241.50 | 241.17 NM NM NM 243.33 | 241.69
TW-19D 242.43 12.2 242.80 NI NI NI NI 240.21 | 241.22 | 241.02 | 241.43 | 240.83 NM NM 241.05 | 241.78 | 241.45
TW-20 237.39 6.25 238.17 NI NI NI NI 235.98 | 236.88 | 236.74 | 237.01 | 236.83 NM NM 237.05 | 237.24 | 237.17
TW-21 235.33 4.57 236.19 NI NI NI NI 235.03 | 235.20 | 235.14 | 235.27 | 235.26 NM NM 235.26 | 235.30 | 235.27
TW-22 234.68 NM 235.48 NI NI NI NI NI NI NI NI NI NI NI 234.44 | 234.53 | 234.46
TW-23 233.54 NM 234.34 NI NI NI NI NI NI NI NI NI NI NI 234.20 | 234.29 | 234.26
TW-24 235.71 NM 236.71 NI NI NI NI NI NI NI NI NI NI NI 235.56 | 235.63 | 235.63
G-1 238.85 3.3 240.10 238.49 238.20 | 237.95 | 238.35 NM 237.93 | 237.57 NM NM NM NM NM NM NM
G-2 237.92 3.32 239.18 237.57 237.28 | 237.07 | 237.34 NM 237.08 | 236.91 NM NM NM NM NM NM NM
G-3 238.42 3.34 239.53 236.15 DRY 236.09 | 236.13 NM 236.17 | 236.03 NM NM NM NM NM NM NM
Notes:

1. Elevations measured relative to a benchmark established by GMBP (formerly Gamsby and Mannerow) and comprised of a nail in a hydro pole located to the east of the site along Arran Sideroad 25.

. NI = Not Installed; NM = Not Measured; NA = Not Applicable

2
3. GS = Ground Surface
4. Ground elevations and subsequent measuring point (top of casing) adjusted in 2022 to suit UTM derived coordinates. Elevations across the site lowered by 1.6 m

Arran Landfill: M-1174
GM BluePlan Engineering Limited

Table C-1
Page 2 of 4



TABLE C-1
SUMMARY OF HISTORICAL GROUNDWATER LEVEL DATA

orgmar

Ground Well Depth Measuring
Well No. | Elevation fom GS Poin{ Top of Apr-14 Oct-14 | Apr-15 | Nov-15 | Apr-16 | Nov-16 | Jan-17 | Apr-17 | Oct-17 | Apr-18 | Oct-18 | Apr-19 | Nov-19
(m) /) Casing (m)

TW-1 235.21 3.7 236.32 235.29 235.12 | 235.09 | 234.99 | 235.14 | 234.89 NM 235.22 | 234.90 | 235.30 | 235.09 | 235.26 | 235.19
TW-2 235.35 2.3 236.55 235.31 235.16 | 235.25 | 235.01 | 235.22 | 234.69 NM 235.24 | 235.10 | 235.37 | 235.11 | 235.29 | 235.21
TW-4 235.58 5.0 236.60 235.91 235.55 | 235.55 | 235.53 | 235.66 | Decom | Decom | Decom | Decom | Decom | Decom | Decom | Decom
TW-5 232.93 NA 234.01 233.30 NM 233.00 | 233.11 | 233.30 | 232.42 NM 233.19 | 232.34 | 233.09 | 233.12 | 232.76 | 233.14
TW-8 236.64 4.3 237.69 236.69 236.54 | 236.66 | 236.52 | 236.72 | Decom | Decom | Decom | Decom | Decom | Decom | Decom | Decom
TW-9 239.17 4.1 240.09 238.07 237.16 | 238.06 | 236.86 | 237.78 | Decom | Decom | Decom | Decom | Decom | Decom | Decom | Decom
TW-10 235.90 4.1 236.92 235.61 235.44 | 23548 | 23543 | 235.65 | 235.22 NM 235.55 | 235.30 | 235.70 | 235.46 | 235.64 | 235.59
TW-11 237.75 3.8 238.90 238.06 236.80 | 237.83 | 236.51 | 237.78 | 236.03 | 237.05 | 237.55 | 236.22 | 237.53 | 236.42 | 237.63 | Decom
TW-11D 238.21 NM 239.16 237.99 236.84 | 237.81 | 236.54 | 237.75 | 235.99 | 236.95 | 237.56 | 236.68 | 237.53 | 236.43 | 237.60 | 236.71
TW-12 234.49 4.6 235.55 234.67 234.63 | 234.65 | 234.55 | 234.58 | 234.44 NM 234.55 | 234.72 | 234.75 | 234.66 | 234.72 | 234.68
TW-13 234.81 4.0 235.50 234.89 234.88 | 234.90 | 234.80 | 234.93 | 234.80 | 234.92 | 234.91 | 234.89 | 234.96 | 234.89 | 234.92 | 234.91
TW-14 233.90 4.6 234.83 234.31 NM 234.16 | 234.22 | 234.27 | 234.14 NM 234.22 NM 234.26 NM NM 234.26
TW-15 235.93 1.63 236.85 236.10 235.89 | 236.03 | 235.83 | 236.05 | 235.62 NM 236.03 | 235.81 | 236.04 | 235.88 | 236.05 | 235.94
TW-15D 234.73 NM 236.58 235.85 235.57 | 235.77 | 235.52 | 235.82 | 235.29 NM 235.75 | 235.46 | 235.75 | 235.54 | 235.76 | 235.63
TW-16 233.27 5.03 234.21 233.11 232.95 | 233.05 | 232.92 | 233.15 | 232.87 NM 233.08 | 232.84 | 233.17 | 232.94 | 233.08 | 233.02
TW-17 233.13 4.57 234.15 233.51 233.42 | 233.55 | 233.40 | 233.51 | 233.25 NM 233.33 | 233.18 | 233.35 | 233.16 | 233.49 | 233.30
TW-18 236.17 4.15 237.07 236.23 235.79 | 236.18 | 235.59 | 236.26 | 236.02 NM 236.12 | 235.70 | 236.16 | 235.82 | 236.15 | 235.92
TW-19S 242.34 5.90 243.33 241.68 241.33 | 241.66 | 241.18 | 241.74 | 241.79 NM 241.51 | 240.69 | 241.69 | 241.02 | 241.54 | 241.29
TW-19D 242.43 12.2 242.80 241.60 240.99 | 24154 | 240.73 | 241.72 | 241.05 NM 24140 | 240.32 | 241.51 | 240.70 | 241.52 | 240.94
TW-20 237.39 6.25 238.17 237.17 237.02 | 237.21 | 236.91 | 237.22 | 237.07 NM 237.06 | 236.45 | 237.23 | 236.82 | 237.13 | 237.11
TW-21 235.33 4.57 236.19 235.31 235.25 | 235.25 | 235.19 | 235.29 | 235.17 NM 235.24 | 235.18 | 235.29 | 235.12 | 235.21 | 235.18
TW-22 234.68 NM 235.48 234.45 234.41 | 234.46 | 234.42 | 234.56 | 234.33 NM 234.47 | 234.44 | 23455 | 234.42 | 234.51 | 234.45
TW-23 233.54 NM 234.34 234.24 234.14 | 234.24 | 23411 | 234.31 | 233.99 NM 234.23 | 234.12 | 234.24 | 234.14 | 234.22 | 234.17
TW-24 235.71 NM 236.71 235.63 235.49 | 235.63 | 23554 | 235.69 | 234.79 | 235.68 | 235.65 | 234.46 | 235.73 | 235.73 | 235.71 | 235.70
TW-25S8 235.17 5.2 236.33 NI NI NI NI NI 232.69 | 234.56 | 235.05 | 233.99 | 235.14 | 234.81 | 235.09 | 235.01
TW-25D 235.17 13.6 236.13 NI NI NI NI NI 234.00 | 234.91 | 234.38 | 234.17 | 234.41 | 234.21 | 234.41 | 234.28
TW-26 235.54 5.7 236.70 NI NI NI NI NI 234.96 | 23542 | 235.27 | 235.09 | 235.46 | 235.22 | 235.33 | 235.28
TW-27 238.04 6.5 239.16 NI NI NI NI NI 235.31 | 236.86 | 235.90 | 235.50 | 235.85 | 235.62 | 235.93 | 235.71
G-1 238.85 3.3 240.10 NM NM NM NM 238.49 NM 238.72 | 238.43 NM NM NM NM NM
G-2 237.92 3.32 239.18 NM NM NM NM 237.58 NM 237.91 NM NM NM NM NM NM
G-3 238.42 3.34 239.53 NM NM NM NM 236.34 NM 236.38 | 236.25 NM NM NM NM NM
Notes:

1. Elevations measured relative to a benchmark established by GMBP (formerly Gamsby and Mannerow) and comprised of a nail in a hydro pole located to the east of the site along Arran Sideroad 25.

. NI = Not Installed; NM = Not Measured; NA = Not Applicable

2
3. GS = Ground Surface
4. Ground elevations and subsequent measuring point (top of casing) adjusted in 2022 to suit UTM derived coordinates. Elevations across the site lowered by 1.6 m

Arran Landfill: M-1174
GM BluePlan Engineering Limited
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SUMMARY OF HISTORICAL GROUNDWATER LEVEL DATA

TABLE C-1

Grour‘1d - Measuring
Grour‘1d Elevation | Original Well Point Top of
Well No. | Elevation (adjusted Depth from Casing (m) Apr-20 | Oct-20 | May-21 | Nov-21 | May-22 | Oct-22
(m) 2022) GS (M) | agjusted 2022

TW-1 235.21 233.61 3.7 234.72 233.6 233.62 | 233.13 | 233.65 | 233.54 | 232.73
TW-2 235.35 233.75 2.3 234.95 233.63 | 233.68 | 233.46 | 233.69 | 233.55 | 232.71
TW-5 232.93 231.33 NA 232.41 231.57 | 231.64 NM 231.68 | 231.32 | 230.17
TW-10 235.90 234.30 4.1 235.32 234.01 234.00 | 233.65 | 234.10 | 234.01 233.58
TW-11D 238.21 236.61 NM 237.56 235.74 NM 235.58 | 235.52 | 235.76 | 234.06
TW-12 234.49 232.89 4.6 233.95 233.08 | 233.13 | 233.11 233.13 | 233.09 | 232.86
TW-13 234.81 233.21 4.0 233.90 233.33 | 233.23 | 233.33 | 233.41 | 233.32 NM
TW-14 233.90 232.30 4.6 233.23 232.67 | 232.63 | 232.64 | 232.67 | 232.64 NM
TW-15S 235.93 234.33 1.63 233.13 232.29 | 232.21 | 232.27 | 232.32 | 232.31 231.63
TW-15D 234.73 233.13 NM 234.98 23413 | 234.01 | 234.12 | 234.13 | 234.15 | 233.55
TW-16 233.27 231.67 5.03 232.61 231.45 | 231.47 | 23149 | 231.52 | 231.39 | 230.50
TW-17 233.13 231.53 4.57 232.55 231.69 [ 231.61 | 231.69 | 231.51 | 231.57 | 231.11
TW-18 236.17 234.57 4.15 235.47 234.57 | 234.20 | 234.48 | 234.51 | 234.48 | 233.72
TW-19S 242.34 240.74 5.90 241.73 239.84 | 239.68 | 239.70 | 239.77 | 239.74 | 238.19
TW-19D 242.43 240.83 12.2 241.20 239.78 | 239.13 | 239.58 | 239.62 | 239.80 | 237.90
TW-20 237.39 235.79 6.25 236.57 235.39 | 235.39 | 235.29 | 235.38 | 235.34 | 234.31
TW-21 235.33 233.73 4.57 234.59 233.61 233.55 | 233.59 | 233.60 | 233.56 | 233.06
TW-22 234.68 233.08 NM 233.88 232.86 | 232.86 | 232.82 | 232.94 | 232.82 | 232.48
TW-23 233.54 231.94 NM 232.74 232.64 | 232.58 | 232.64 | 232.47 | 232.47 | 231.97
TW-24 235.71 234.11 NM 235.11 234.01 23413 | 234.13 | 23412 | 234.08 | 234.12
TW-25S 235.17 233.57 5.2 234.73 233.48 | 233.48 | 233.47 | 233.47 | 233.42 | 231.51
TW-25D 23517 233.57 13.6 234.53 232.8 232.69 | 232.71 232.43 | 232.53 | 232.09
TW-26 235.54 233.94 5.7 235.10 233.58 | 233.84 | 233.60 | 233.74 | 233.48 NM
TW-27 238.04 236.44 6.5 237.56 234.27 | 234.10 | 234.71 234.22 | 234.00 | 234.11
Notes:

1. Elevations measured relative to a benchmark established by GMBP (formerly Gamsby and Mannerow) and comprised of a nail in a hydro pole located to the east of the site along Arran Sideroad 25.

2. NI = Not Installed; NM = Not Measured; NA = Not Applicable

3. GS = Ground Surface

4. Ground elevations and subsequent measuring point (top of casing) adjusted in 2022 to suit UTM derived coordinates. Elevations across the site lowered by 1.6 m

Arran Landfill: M-1174
GM BluePlan Engineering Limited
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SUMMARY OF TEST WELL DATA

TABLE C-2

Well Top of PVC Groupd Well Depth Screen Well Screen Elevation
Number | Pipe (masl) Elevation  1From Ground Length (m) Depth (masl)
(masl) Level (m)

TW-1 236.32 235.21 3.7 0.9 232.41 — 231.51
TW-2 236.55 235.35 2.3 1.2 234.25 - 233.05
TW-3 238.26 237.5 3.4 0.9 235.00 — 234.10
TW-4 236.6 235.58 5 1.2 231.78 — 230.58
TW-5 234.01 232.93 4.8 1.2 229.33 — 228.13
TW-6 235.75 234.88 2.3 0.9 233.48 — 232.58
TW-7 238.49 237.42 6 1.2 232.62 — 231.42
TW-8 237.69 236.64 4.3 0.9 233.24 — 232.34
TW-9 240.09 239.17 4.1 1.5 236.57 — 235.07
TW-10 236.92 235.9 4.1 1.8 233.60 — 231.80
TW-11 238.9 237.75 3.8 1.5 235.45 — 233.95
TW-11D 239.16 238.21 7.0 3 232.71 - 231.21

TW-12 235.55 234.49 4.6 1.5 231.44 — 229.92
TW-13 235.5 234.81 4 1.5 232.37 — 230.85
TW-14 234.83 233.9 4.6 1.5 230.85 — 229.33
TW-15 236.85 235.93 1.63 1.5 235.80 - 234.30
TW-15D 236.58 234.73 7.60 3 228.63 - 227.13
TW-16 234.21 233.27 5.03 3 231.24 - 228.24
TW-17S 23415 233.13 4.57 3 231.56 — 228.56
TW-17D NA NA 6.55 Artesian Well not installed

Conditions

TW-18 237.07 236.17 4.15 3 235.02 — 232.02
TW-19S 243.33 242.34 5.9 3 239.44 - 236.44
TW-19D 242.8 242.43 12.2 3 233.23 - 230.23
TW-20 238.17 237.39 6.25 3 23414 - 231.14
TW-21 236.19 235.33 4.57 3 233.76 - 230.76
TW-22 235.48 234.68 5.20 3 232.48 - 229.48
TW-23 234.34 233.54 5.20 3 231.34 - 228.34
TW-24 236.71 235.71 6.70 3 232.01 - 229.01

TW-258 236.33 23517 5.18 1.5 231.51 - 229.99
TW-25D 236.13 235.17 13.56 3 224.65 - 221.61

TW-26 236.70 235.54 5.69 1.5 232.37 - 230.85
TW-27 239.16 238.04 6.50 1.5 23417 - 232.65
G-1 240.1 238.85 3.3 3.05 238.60 — 235.55
G-2 239.18 237.92 3.32 3.05 237.63 — 234.58
G-3 239.53 238.42 3.34 3.05 238.13 — 235.08

Arran Landfill: M-1174

GM BluePlan Engineering Limited
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RECORD OF TESTHOLE NO. TW—11

PROJECT : ARRAN LANDFILL PROJECT NO. : M—1174
CLIENT : TOWNSHIP OF ARRAN SUPERVISOR : P. QUINLAN
TEST HOLE TYPE TRACTOR BACKHOE DATE : AUGUST 6, 1993

LOCATION :

SOUTH HALF OF LOT 20, CONCESSION 7

DEPTH | ELEVATION

MARK

DESCRIPTION REMARKS

SURF. ——

4.0 m ——

5.0 m ——

237.75

236.31

SANDY, COBBLY GRAVEL
FEW STONES AND BOULDERS

W.L. — 2.59m FROM GRADE

233.94

COBBLY GRAVEL
WITH LIGHT BROWN SAND

END OF TESTHOLE

COMPLETION: SCREEN - 1.52m x 50mm® PVC. FROM 233.94m TO 235.46m
STANDPIPE — 2.29m x 50mm® PVC. FROM 235.46m TO 237.75m
STICKUP — 1.2m FROM 237.75m TO 238.90m
NO SAND PACK
AIR SLOT
BENTONITE SEAL AT SURFACE

GAMSBY AND MANNEROW LIMITED




M GAMSBY AND MANNEROW LIMITED
people engineering environments

MONITORING WELL ID: TW-11D

PAGE 1 OF 1

Guelph, Owen Sound, Listowel, Kitchener, Exeter

1260 Second Avenue East, Owen Sound, ON N4K 2J3
- 519-376-1805 Fax 519-376-8977 www.gamsby.com

CLIENT _Municipality of Arran-Elderslie

PROJECT NAME _Arran Landfill Contigency Plan

PROJECT NUMBER _M-1562

PROJECT LOCATION _Arran Landfill

DATE COMPLETED _09/12/2012

CONTRACTOR _Aardvark Drilling Inc.

LOGGED BY _ALE

METHOD Hollow Stem Auger

WELL CONSTRUCTION _0.05 m @ PVC

NOTES Third Attempt. Auger refusal on boulders in first two attempts.

z | & R
xr | > w )
lE 8 i% % 5%3 ASPTNVALUEAE(D
o <>( u s > 9 S< % (e} MATERIAL DESCRIPTION WELL DIAGRAM
u L | Z3 8 Q> | 204608 %—'
w % I&J ~
(m) (ft)| (m)
c * 7~ 10.00 Topsoil with rootlets
1 SS | g5 | 1-2:4-5 ,10.30
-+ 1 (6) Reddish Brown Silty Sand with cobbles and Concrete
E2 boulders. Becoming wetat2 m
12
4
=
Fe S 5-6-4-4
B 2 | %5 (10
CRZ
£
=
3| =10 Bentonite Seal
+ SS 8-21-37-38
jJSL 3 | 50 |7 " (s8)
+£12
413 ss 50-50-50-
c 4 10 50
4 (100)
E15
_:_6
5r
-17
F 5.30
£18 Grey Brown dense silty sand with gravel, wet.
F SS | gy [8-12:19-20 e
19 5 (31) s
6 : :
:—20 : -|=Silica Sand Pack
E 14-20-22- : ~ :
£ SS | g3 o1 6.40 - :
c 6 42) Grey stiff silty clayey sand. Hard and fractured . :
E22 with low moisture. :
7E : l o

Borehole Terminated at 7.00 m.




RECORD OF TESTHOLE NO. TW-12

PROJECT - ARRAN LANDFILL PROJECT NO. : M—1174
CLIENT : TOWNSHIP OF ARRAN SUPERVISOR : P. QUINLAN
TEST HOLE TYPE : TRACTOR BACKHOE DATE : AUGUST 6, 1993
LOCATION : SOUTH HALF OF LOT 20, CONCESSION 7
DEPTH | ELEVATION |MARK DESCRIPTION REMARKS
SURF. —— 234.49
[a VAV
Ao TOPSOIL
-+ ~
234.19 —
1
T 1
1 1
1.0 m ——
-+
2.0 m ——
A BROWN AND GREY SILTY CLAY
£+
3.0 m —— )
40 m | 23053
T GREY SILTY CLAY
%
T
1 22992
END OF TESTHOLE
COMPLETION: SCREEN — 1.52m x 50mme PVC. FROM 229.42m TO 231.44m
-+ STANDPIPE — 3.05m x 50mme PVC. FROM 231.44m TO 234.49m
STICKUP — 1.06m FROM 234.49m TO 235.55m
NO SAND PACK
50 m —— AR SLOT
BENTONITE SEAL AT SURFACE

GAMSBY AND MANNEROW LIMITED




RECORD OF TESTHOLE NO. TW-13

PROJECT : ARRAN LANDFILL PROJECT NO. : M—1174
CLIENT : TOWNSHIP OF ARRAN SUPERVISOR : P. QUINLAN
TEST HOLE TYPE : TRACTOR BACKHOE DATE : AUGUST 6, 1993
LOCATION : SOUTH HALF OF LOT 20, CONCESSION 7
DEPTH | ELEVATION |MARK DESCRIPTION REMARKS
SURF, —— 234.81
AV AWV
oL TOPSOIL
-1 (a V)
234.51 O O
+ REDDISH—GREY SILTY CLAY
4
233.90
7.0 m ——
4 BROWN AND GREY SILTY CLAY
20 m —— ( |
T %
T 1
30 m —
-
230.85
4.0 m
555 END OF TESTHOLE
J COMPLETION: SCREEN — 1.52m x 50mm® PVC. FROM 230.85m TO 232.37m
B STANDPIPE — 2.44m x 50mm® PVC. FROM 232.37m TO 234.81m
1 STICKUP — 0.69m FROM 234.81m TO 235.50m
NO SAND PACK
1 AR SLOT
BENTONITE SEAL AT SURFACE
50 m ——

GAMSBY AND MANNEROW LIMITED




RECORD OF TESTHOLE NO. TW-14

PROJECT : ARRAN LANDFILL PROJECT NO. : M—1174
CLIENT : TOWNSHIP OF ARRAN SUPERVISOR : P. QUINLAN
TEST HOLE TYPE : TRACTOR BACKHOE DATE : AUGUST 6, 1993
LOCATION : SOUTH HALF OF LOT 20, CONCESSION 7
DEPTH | ELEVATION |MARK DESCRIPTION REMARKS
SURF.—— 233.90
'\Jr\)’\;
N TOPSOIL
4 .
233.60 — ¥
+
1.0 m ——
20 m ——
b
BROWN AND GREY CLAY
30 m ——
i
40 m | 229.94
T / GREY CLAY
+ #2933 END OF TESTHOLE
COMPLETION:  SCREEN — 1.52m x 50mm@ PVC. FROM 229.33m TO 230.85m
A STANDPIPE — 3.05m x 50mm ¢ PVC. FROM 230.85m TO 233.90m
STICKUP — 0.93m FROM 233.90m TO 234.83m
NO SAND PACK
50 m —— AR SLOT
BENTONITE SEAL AT SURFACE

GAMSBY AND MANNEROW LIMITED




M GAMSBY AND MANNEROW LIMITED MONITORING WELL ID: TW-15D

people engineering environments PAGE 1 OF 1
Guelph, Owen Sound, Listowel, Kitchener, Exeter

1260 Second Avenue East, Owen Sound, ON N4K 2J3

- 519-376-1805 Fax 519-376-8977 www.gamsby.com

CLIENT _Municipality of Arran-Elderslie PROJECT NAME _Arran Landfill Contigency Plan
PROJECT NUMBER M-1562 PROJECT LOCATION Arran Landfill
DATE COMPLETED 09/12/2012 CONTRACTOR _ Aardvark Drilling Inc.
LOGGED BY ALE METHOD Hollow Stem Auger
WELL CONSTRUCTION 0.05m @ PVC NOTES
L S
z o ° —
> [8)
lE 8 i% % §§u3J ASPTNVALUEAE(D
o § u s S 9 S5< % le) MATERIAL DESCRIPTION WELL DIAGRAM
ol L | &5 | Q| mO=> | 2040608 |-
) >z S} oz O
w % I&J ~
(m) (f)| (m)
c - |2~ +0.00 Topsoil with rootlets
E SS 1-2-2-3 C 924
_:—1 1 | 80 4) SRR Brown silt with Grey clay some sand and stones Concrete
F2 [BRN
1B
4
5 50
- N Y Light brown coarse sand and gravel with some
F6 SS 95 2-4-8-13 Sl @ silt.
2 F 2 (12) S Becoming wet at 3.5 m.
F7 o
£s b ©
E o (Y
- o.
3—:_10 0 O Grout
+ ss 2-2-3-8 A
_:_11 5 [100| 2 o 0
+£12 R
s QO
4 F13
—F SS | 400 | 3585 A
14 4 (13) )
E .
E15 o O
+16 SS | 5o | 1-2-6-3 0
5F 5 ®) S
7 5
<18 S ;
m— SS 3-13-6-3 O G Bentonite Seal
E1g 6 | 80| (19) =
+ (o
5o o 0
Eo1 SS | g9 | 1111 ] ¥ @
E 7 (2) o ;
E22 oy lero -
- e Grey silty sand with some gravel. [+ Slica Sand Pack
7 F23
E SS 2-3-5-4
F24 g | 1001 " (g

Borehole Terminated at 7.60 m.




Project No: M-1562
Project: Arran Landfill
Client: Municipality of Arran Elderslie

Location: Lot 20, Concession 7, Township of Arran, County of Bruce

Log of Borehole: TW-16

Eng./Tech.: M. Nelson

SUBSURFACE PROFILE SAMPLE
= R
§ > Well Completion
Depth g Description 2 O %’ Details
£ El & 2 O
>, S5 = o 0]
v Z | = om e
oﬂ m
-3
25 m
15

E Ground Surface
O_:_ EY Y N N L .

I | =—3._Organic topsoil. —P L
1'%: ___—_ Brown and mottled grey, stiff silty clay with some % ’? g
2_5: 1 sand, moist, becoming wet with depth. S §\ %ﬁm

- SN N €
S T 1]8s| 3,45 BN

F | N OB o

ER — = Ny RS

E N =
o |7 2 |ss|6914 1 e

12| 1z
Sl
8—25 ____" Clayey silt till (clayey silt and silty clay), wet, §

3 |- becoming very wet and soft ("sloppy") with depth. 3188 |7.14,15 D
o =

= |Es S
1057 3 | =1 o

T | = 3
113 Ay 4 158 16,10,11 w

=l — O

= i &
123_ P =

EN — 7
133 4 |——1 1 o

EN N =il S
1454 23 ol E

+ | =i °
(S S P :

Exll b 5(SS| 335 TR
% [ i
175 End of Borehole
185F
105

Drilt Method: HSA with Split Spoon Sampler

Drili Date: June 27, 2006 Gamsby and Mannerow Limited

Drilling Contractor: London Soil Test People Engineering Environments
g. Guelph - Owen Sound - Listowel
Hole Diameter (m): 0.16

Hole Depth (m): 5.03

Ground Elevation (mas!): 233.27

TOC Elevation (mast): 234.21

Stickup (m): 0.94

Notes: NW Corner of Site

Sheet: 1 of 1




Project No: M-1562
Project: Arran Landfill
Client: Municipality of Arran Elderslie

Location: Lot 20, Concession 7, Township of Arran, County of Bruce

Log of Borehole: TW-17S/D

£ng./Tech..: M. Nelson

SUBSURFACE PROFILE SAMPLE
2 I
% > Well Completion
Depth E Description 9 N O g Details
E El&]| & |g| w1 Twrs
) Z| m X
ftim
2 mr
-1
0 Ground Surface
<A Light brown silty clay, slightly moist. -
1 ] ] 2
e ] L
2 2 \\‘\\ §
] 3 O
S SR N i \@hm
4 P 3 N
= g I
> == B iity clay with I, moist becomi € |
6 ] rown silty clay with some gravel, moist becoming 1 1ss {4910 S 12
-2~ wet with depth. o b
2 v ] m
7 2 o i
8 N 2 188 (5,11,13
9 Y
105 3 2= &
— 7 Brown, stiff clay, wet. Clay becoming grey, 31ss| 588 1w
11 ——4 increasingly plastic and soft with depth. Two 1-mm > 18
12 7] scalesiltlenses 4.57 to 6.10m. h
185 4 |——] on)
— ] 1=
15 ] 18
——- 418s| 1,11 Q
165 |- &
17 7 5
w
18 —] o
[E— (]
19 — c
205 6 |==5 ©
Coarse sand. Artesian flow in borehole. Head in 5 |ss| 314
21 augers 0.40m above ground surface, well could not Y
22 be installed, borehole was capped with bentonite.
2357 End of Borehole
24

Drill Method: HSA with Split Spoon Sampler

Drill Date: June 27, 2006 Gamsby and Mannerow Limited

Drilling Contractor: London Soil Test People Engineering Environments
. uelph - Owen Sound - Listowel
Hole Diameter (m): 0.16

Hole Depth (m): 6.55

Ground Elevation (masl): 233.13
TOC Elevation (masl): 234.15

Stickup (m): 1.02
Notes: Central West Property
Sheet: 1 of 1




Project No: M-1562
Project: Arran Landfill
Client: Municipality of Arran Elderstie

Location: Lot 20, Concession 7, Township of Arran, County of Bruce

Log of Borehole: TW-18

Eng./Tech.: M. Nelson

SUBSURFACE PROFILE

SAMPLE

Depth

Description

Symbol

Well Completion
Details

Number
Type

Blow Counts
Recovery %

o)
=

r 0t
© o ~N O O d W N 2O AN

N
o

Yo iebnpeeoossdeodeeeons oo bsrea by e tu g d e e e b e o oo g o g ol

- Iy N - - =y -

~ ()] [6;] =N w N —_

l|I||||||llll||l]|l||17|||lll|1|ll||]|ll|(l']|l|[|]l|
w

Ground Surface

S Sandy silt, moist to wet. Brown sandy silt with some
=« ] clay0.76 to 1.52m, wet (sand coarsening with depth).

“ 14 Jun 27106
Concrete

Bentonite
3

1 1SS ]| 457 -

T

. *«| Brown silty sand with clay, very wet and high pore
- water pressure (sand coarsening with depth).

Natural Collapse

2 |SS| 258

3|1SS| 344

.1 Gravel with sand and silt, wet (very high pore water
+*- .- pressure).

4 | S8 113,13,11

™1 Gravel till, wet.
w7 Notes: Difficult drilling.

3m 010 Slot PVC S(;reen‘I

End of Borehole

Drill Method: HSA with Split Spoon Sampler

Drill Date: June 27, 2006 Gamsby and Mannerow Limited

Drilling Contractor: London Soil Test People Engineering Environments
g‘ Guelph - Owen Sound - Listowel
Hole Diameter {m): 0.16

Hole Depth (m): 4.15

Ground Elevation (masl): 236.17
TOC Elevation (masl): 237.07
Stickup (m): 0.90

Notes:

Sheet: 1 of 1




Project No: M-1562

Project: Arran Landfill
Client: Municipality of Arran Elderslie

Location: Lot 20, Concession 7, Township of Arran, County of Bruce

Log of Borehole: TW-19S5/D

Eng./Tech.: A. Bringleson

SUBSURFACE PROFILE SAMPLE
2 |
3 > Well Completion
Depth E Description o ° g g Details
3 Els| & | 8} twaep  Twies
) Z| - m x
fti m
-2
) g
-1
0 Ground Surface
o ] Light brown silty sand and gravel, dry. : B =:
SO, SR O N Ry 2
3 1 b g° Light brown silt till with gravel stones and cobbles, O \* \\ \ \\\ &
8.5 moist N R \ N
8 S R VAN NN
55 [0 AN N N2
3" w B B NERES
6 %, 1 |8s |16,28,18 SRR N NS
2 fos. SN N N NS
7 b-o%]  Light brown silt till with stones and cobbles, moist 2 1ss [57.17 19 S R X ;1 _\:
< :.'_.E becoming wet at 2.74m. Angular stones and cobbles o @ R N ] 4
8 =] 2.74105.03m. S ik
L S g
° QOE Q\\ N : ‘c’;
105 3 [ SAR |5
L N EY 2
11 L - n
12 5] SEX 18
13 4 q@.; SER B2
ity N R 19
14 P o % S -'
S N R 13
15 k._?::‘_‘ \\\\ \5 g
. 3 3 .
16 5 “DG 3 18S | 50,x,x \Q \ : =
17 i Light brown, dense silt till, wet. \\;\\ N : &
18 R NN
Y N
9% kL NIX
6.5 N R
20 L N 3
S NN
21 4 | SS |39,50,x \f N\
=T TN NN
22 SOk Grey/brown silt till with stones. 5 | 55 14750 x N W

Drill Method: HSA with Split Spoon Sampler
Drill Date: June 26 and 27, 2006 Gamsby and Mannerow Limited

Drilling Contractor: London Soil Test People Engineering Environments
gA Guelph - Owen Sound - Listowel
Hole Diameter (m): 0.16

Hole Depth (m): 12.65

Ground Elevation (masl): 242.43 (D), 242.34 (S)
TOC Elevation (mastl): 242.80 (D), 243.33 (8)
Stickup (m): 0.37 (D}, 0.99 (S)

Notes:

Sheet: 1 of 2




Project No: M-1562

Project: Arran Landfill
Client: Municipality of Arran Elderslie

Location: Lot 20, Concession 7, Township of Arran, County of Bruce

Log of Borehole: TW-19S/D

Eng./Tech.: A. Bringleson

SUBSURFACE PROFILE SAMPLE
2 | =
Depth 3 > Well Completion
ot 3 Description 2 O g Details
3 EI&l 3 |8
) Z| K o) 'd
2357 (g0 NN
24 d? g Grey, hard silt till, moist N
25 rey, hard silt till, moist. 6 | 55 |4550.x \\ \\\\
26 N 0 3
Bl SR
28 SR SR
29 o Sl
9 | e
30 (A =
31 R S=0
32 A HR=F
335 190 v shE:
34 i =i
35F | o
R o
36 11 x:_x. % 7 | 5S126,50x § =
37 |- E=E
R=H
38 0=t
s SN
L SRE N SpiE
40 ;- Notes: Overall difficult drilling due to presence of S [
41 rocks and dense till 1.98m to 12.64m. 8 | 55 | 34,50, g
42 End of Borehole
43 13
44
45
465 14
47

Drill Method: HSA with Split Spoon Sampler
Drill Date: June 26 and 27, 2006 Gamsby and Mannerow Limited

Drilling Contractor: London Soil Test People Engineering Environments
. Guelph - Owen Sound - Listowel
Hole Diameter (m): 0.16

Hole Depth (m): 12.65

Ground Elevation (masl): 242.43 (D), 242.34 (S)
TOC Elevation {masl): 242.80 (D), 243.33 (S)
Stickup {m): 0.37 (D), 0.99 (S)

Notes:

Sheet: 2 of 2




Project No: M-1562

Project: Arran Landfill

Client: Municipality of Arran Elderslie

Locafion: Lot 20, Concession 7, Township of Arran, County of Bruce

L og of Borehole: TW-20

Eng./Tech.: A. Bringleson

SUBSURFACE PROFILE SAMPLE
2 |
5 | » Well Completion
Depth ° Description 2 O p Details
: clgl 3§
%) Z|IF| @ |«
fti m
-2
m
-1
0 Ground Surface
Brown silty sand with stones and organics 0 to “.\6 4
1 0.76m, moist. N e
Light brown, dense silty sand with angular stones \\‘:E Y S
3 0.76 to 1.23m. 1| $S [10,10,12 NEN
4 § .%—'cu
Light brown, dense silt with clay and stones with iron \ \1 =
5 oxidation staining throughout, moist to wet. W %
2 | Ss [17,18,21 SEREE
6 SRS
R
7 Grey/brown, dense silt with stones layered with \:\ a4
medium coarse sand, wet. N e
8 3 ]SS |13,18,20 \‘\~ \ @
10 o
4 1SS |18,15,14
11
12 Grey silty sand and gravel, wet. )—lb
13 — 5 {SS 10,17,17 &
’ Grey, dense silt with clay, dry. 7))
4 ©
Grey silt till with seams of medium to coarse sand 2
15 and gravel, wet. @
6 |SS |5,12,34 A
16 &
17 5
x. Grey, dense, uniform silt till. Split spoon refusal at %
18 o] 6.32m. S
.'x ~‘ 0_
19 e ke
205 O s o
7 | 8S | 36,50,x S
21 x. =
* ™
22 End of Borehole

Drill Method: HSA with Split Spoon Sampler

Drill Date: June 26, 2006

Gamsby and Mannerow Limited

Drilling Contractor: London Soil Test ge°p'e Engineering Environments
Hole Diameter (m): 0.16
Hole Depth (m): 6.55

uelph - Owen Sound - Listowel

Ground Elevation (masl): 237.39

TOC Elevation (masl): 238.17

Stickup (m): 0.78

Notes:

Shest: 1 of 1




Project No: M-1562
Project: Arran Landfill
Client: Municipality of Arran Elderslie

Location: Lot 20, Concession 7, Township of Arran, County of Bruce

Log of Borehole: TW-21

Eng./Tech.: A. Bringleson

SUBSURFACE PROFILE SAMPLE
I I
c%) > Well Completion
Depth I Description 2 &) g Details
£ Elgl 8 |8
& ZIg| o |
ft} m
33
2 5
_1_2
O—E— Ground Surface
|7 %] Light brown silt with organics, moist. ﬁ;? .
T |- 5 R M
2% o r o . - 5 N N 2
I | >.w] Lightbrown silttill, moist. SE NS
I N m
E : o
3 £
54 ®
EN Grey/brown to grey silt till with seams of coarse sand S
6—2: and gr_avel, moist, becoming wet and grey at 1.98m. 1]ss| 969 c>>
El Occasional stones 1.98 to 2.74m. o
74
CEt 2 | 85 |4,10,15 -
o E
= — »
3 I Grey silt with sand and grave!, wet. ©
= x " . (8]
10—;? L 3 |1SS| 533 5‘-
R E s -
EN ) ’ c
ER . : 0]
124 .o 4 |8S (712,16 2
I R »
13.—5——4 P g
E N IS o
144 o 2
I3 e @
3. ® oL o
18 [ 5 |85]9,13,19 5
T [~ £
163- At )
55 =
173 End of Borehole

Drill Method: HSA with Split Spoon Sampler

Drill Date: June 26, 2006 Gamsby and Mannerow Limited

Drilling Contractor: London Soil Test People Engineering Environments
ng. Guelph - Owen Sound - Listowel
Hole Diameter {m): 0.16

Hole Depth (m): 5.03

Ground Elevation (masl): 235.33
TOC Elevation (masl): 236.19
Stickup (m): 0.86

Notes:

Sheet: 1 of 1




M GAMSBY AND MANNEROW LIMITED MONITORING WELL ID: TW-22

people engineering environments PAGE 1 OF 1
Guelph, Owen Sound, Listowel, Kitchener, Exeter

e v, 1260 Second Avenue East, Owen Sound, ON N4K 2J3

J Wi 519-376-1805 Fax 519-376-8977 www.gamsby.com

CLIENT _Municipality of Arran-Elderslie PROJECT NAME _Arran Landfill Contigency Plan
PROJECT NUMBER M-1562 PROJECT LOCATION Arran Landfill
DATE COMPLETED 09/11/2012 CONTRACTOR _ Aardvark Drilling Inc.
LOGGED BY ALE METHOD Hollow Stem Auger
WELL CONSTRUCTION 0.05m @ PVC NOTES
L N
b4 [N N —
14 > O
IE 8 i% % EEI%J A SPTNVALUE 4 E(.')
o § ws > 9 5< REMARKS % le) MATERIAL DESCRIPTION WELL DIAGRAM
o o | ES | Q| @m0> | 20406080 -~
| == O oz O]
w % I&J ~
(m) (f)| (m)
C * 7 10.00 Topsoil
: : /oty j
1 SS | g9 | 1234 ‘ e !
I 1 (5) T V40040 i Concrete
: : . Brown sandy silt. Hard and dry. !
Iz |
—5_3 Bentonite Seal
1L
Fa
Fs 11.50
£ Grey silty sandy clay with
C stones. Moist.
6 SS | go | 1-1-23 o | Wetat1.8m
— 2 3) bgs
2r :
C7
T8
Fo
T [ Silica Sand Pack
210
T ss 8-12-13-18
| __1 1 3 80 (25)
_2_2
43
_:_4
- 15 s
T16 ss 10-19-24- % %
5 C 4 75 35 I, %&*Native Material
C (43) ) IS205 Slough
17 % s

Borehole Terminated at 5.20 m.




M GAMSBY AND MANNEROW LIMITED MONITORING WELL ID: TW-23

people engineering environments PAGE 1 OF 1
Guelph, Owen Sound, Listowel, Kitchener, Exeter
o, 1260 Second Avenue East, Owen Sound, ON N4K 2J3
J Wi 519-376-1805 Fax 519-376-8977 www.gamsby.com

CLIENT _Municipality of Arran-Elderslie PROJECT NAME _Arran Landfill Contigency Plan
PROJECT NUMBER M-1562 PROJECT LOCATION Arran Landfill
DATE COMPLETED 09/11/2012 CONTRACTOR _ Aardvark Drilling Inc.
LOGGED BY ALE METHOD Hollow Stem Auger
WELL CONSTRUCTION 0.05m @ PVC NOTES
L X
e % % % E = ,‘2 g g
[ E I
& < |42 |2 5852 1 SPTNVALUE ST 8 MATERIAL DESCRIPTION WELL DIAGRAM
ol L |3 | Q| @mO2 |[20406080 |z
) >z S} oz O
w % I&J ~
(m) (ft)| (m)
- - [¥*% +0.00 Mucky organic topsoil. Wet.
_ : I
£ Sl l
-1 Ss = i
___ 1|7 S VAN i Concrete
C © |5, 050 |
r2 7 Grey Clay, soft and wet. I
_5_3 / Bentonite Seal
1F : /
T4 : %
Ts . A 1.50
I N S Grey silty clayey sand with seams of gravel
C approximately 9 cm thick. Wet.
Fe SS | 5o | 2-2:3-4
— 2 ®)
2r
r7
T8
Fo
T [=&Silica Sand Pack
210
T ss 59-9-8
jok 5 | 80 (18) .
_2_2
413
_:_4
F 5 ) %
C SS 100 59-7-6 A 2/ +=Native Material
5 C 4 (16) ) AT S]  Slough
17 7/ RanEY

Borehole Terminated at 5.20 m.




M GAMSBY AND MANNEROW LIMITED

MONITORING WELL ID: TW-24

people engineering environments PAGE 1 OF 1
Guelph, Owen Sound, Listowel, Kitchener, Exeter
+ vomens 1260 Second Avenue East, Owen Sound, ON N4K 2J3
(e q - 519-376-1805 Fax 519-376-8977 www.gamsby.com
CLIENT _Municipality of Arran-Elderslie PROJECT NAME _Arran Landfill Contigency Plan
PROJECT NUMBER M-1562 PROJECT LOCATION Arran Landfill
DATE COMPLETED 09/11/2012 CONTRACTOR _ Aardvark Drilling Inc.
LOGGED BY ALE METHOD Hollow Stem Auger
WELL CONSTRUCTION 0.05m @ PVC NOTES
w N
P4 o ° —
lE 8 i% E ;ﬂ% LSPTNVALUEA%(D
o < | Y g2\ g S X Ege MATERIAL DESCRIPTION WELL DIAGRAM
LIQJ w a>s Q mO> | 20406080 [~
a >z S} oz ®
w % I&J ~
(m) (f)| (m)
- + % 10.00 Topsoil with rootlets.
F1 Ss 7 x10.30
- 1 100 Light brown clayey silt with some stones. Dense Concrete Cap
Co and dry.
+3
1
F4
Es
E ss Bentonite Seal
+6
- P 100
2+
c7
£8
jal
3_5 10 3.00
_— Grgy silty clay with some stones. Plastic and =
+ ss 6-10-13-15 moist. —
=i 3 [10017 " (23) =
_:_12 g
4F13 =
£14 =
+ 1" “lesilica Sand Pack
_15 —
16 ss 2.4-5.5 =
5F 4 | 100 (g =
£ —
18 —
19 =
6 |
- 20
—:—1 SSS 100 1 -2%5-4 i r=Native Material
- @) Slough

Borehole Terminated at 6.70 m.




Plan

ENGINEERING

@JBlue

Borehole ID: TW-25S

PAGE 1 OF 1

CLIENT _Municipality of Arran Elderslie

PROJECT NAME _Arran Landfill

PROJECT NUMBER _M-1174

PROJECT LOCATION _Arran Elderslie

DATE COMPLETED _2016/10/24

CONTRACTOR London Soil Test

LOGGED BY _AN

METHOD Hollow Stem Auger

WELL CONSTRUCTION _2"PVC

NOTES _Lithology and sample information taken from TW-25 D

A SPTN VALUE 4

DEPTH
NUMBER
BLOW
COUNTS
(N VALUE)
GRAPHIC
LOG

20 40 60 80

3 ELEVATION
SAMPLE TYPE
RECOVERY %

| —~

MATERIAL DESCRIPTION

WELL DIAGRAM

(m) (ft)

.
N
||||||||||
[AEENTN
N
[N
&

|||||||||
LS

o
T
|

0.00

Ground Surface

235.17]

235 f PR
: 10.30

N
<
”

TOPSOIL

234.87|

N
T
|

w

N
T
|

TTTT
N
N
w
s

[&;]

1.52

Reddish brown, SILT and CLAY

233.69

ss 3-9-9-14 Sy
1% e |4 :
7 | 233 - r

|
T
[e)]
T
|

3F10t E k119305

Reddish brown, SILT and CLAY with trace
coarse sand and fine gravel, moist at 1.5
mbgs

232.12

232
L 90

6-10-11-13
(21)

3-7.7-8
5 1001 " (1)

17 |.230

Greyish brown, SILT and CLAY with trace
coarse sand and fine gravel, wet at 4.57
mbgs

~=—T.0.P =236.33

BENTONITE SEAL

APPED RISER

[=«SILICA SAND
PACK

10' SLOTTED
SCREEN

—BOTTOM CAP

L —

— | 229

Borehole Terminated at 6.27 m.




Plan

ENGINEERING

@JBlue

Borehole ID: TW-25D

PAGE 1 OF 1

CLIENT _Municipality of Arran Elderslie

PROJECT NAME _Arran Landfill

PROJECT NUMBER _M-1174

PROJECT LOCATION _Arran Elderslie

DATE COMPLETED _2016/10/24

CONTRACTOR London Soil Test

LOGGED BY _AN

METHOD Hollow Stem Auger

WELL CONSTRUCTION 2" PVC NOTES 30 metres towards Sideroad 20 from North property line.
L X
z o ° —
lE 8 i% Ea §§u3J ASPTNVALUEA%(D
o § vs (>0 95% % o MATERIAL DESCRIPTION WELL DIAGRAM
a o | &5 |Q%| mQ> | 20406080 |y
a >z |O oz O
w % IﬁI:J ~
(m) (f)| (m)
F ) 236 H ~—T.0P=236.13
0 FO 0.00 Ground Surface 235.17]
- 2% 10.30 TOPSOIL 234.87
:_2 Reddish brown, SILT and CLAY
E4a 234
C 1.52 233.69
9 E6 [ 7] SS | 95 | 3-9-9-14 o Reddish brown, SILT and CLAY with trace
= o B 1 1(100) (18) ol br coarse sand and fine gravel, moist at 1.5
EFs | mbgs
E 3 q
E10 [ 535 | of (O] |3.05 232.12
- SS | 90 |6-10-11-13 Grey brown, SILT and CLAY with trace
12 t . 2 [(100) (21) coarse sand and fine gravel, wet at 4.57
4 E B | mbgs
14
16 + - SS | 100 | 3-7-7-8
E 230 3 [(100) (14) 5.18 229.99 BENTONITE SEAL
E18 Grey brown, SILT and CLAY with trace
£ B N coarse sand
S} A
T L _ SS | 29 | 3-5-5-6
E22 4 |(100) (10) 6.71 228.47
E B 298 7] Reddish brown, SILT and CLAY with trace
+24 coarse sand
8 26 | | SS | 100 | 0-0-0-3 i
—E 5 ](100) (0)
£28 -
30 | 226
T SS | 75 | 1-2-2-3 \ Z
€32 YL 6 |(100)] (4) 19.75 225.42
0 [ Reddish brown, clayey SILT
C34 | 1 APPED RISER
E36 [ 7] SS | 96 | 0-0-0-0 —
£ 24 7 |(100) () 4 =
F38 | =
1 E | [=SILICA SAND
=40 ] 12.19 222.98 .| PACK
£ + v ss|100| 0-0-0-0 7112.34 Grey, fine SAND 222 83 — .
42 L YN8 (100)  (0) i) Grey, clayey SILT = SCRERN
E 222 —
Fa44 —
= A 13.72 221.45 BOTTOM CAP
14 F46 | _ Grey, fine to medium SAND with some silt
c (based on material brought to surface from
T C ] auger cuttings). Estimated to occur at

\ approximately 13.7 mbgs

Borehole Terminated at 14.60 m.




Plan

ENGINEERING

@JBlue

Borehole ID: TW-26

PAGE 1 OF 1

CLIENT _Municipality of Arran Elderslie

PROJECT NAME _Arran Landfill

PROJECT NUMBER _M-1174

PROJECT LOCATION _Arran Elderslie

DATE COMPLETED _2016/10/24

CONTRACTOR London Soil Test

LOGGED BY _AN

METHOD Hollow Stem Auger

WELL CONSTRUCTION 2" PVC NOTES Replaced TW-8
w ®
z a °© —
(> L O
lE 8 i% 58 5%3 ASPTNVALUEAE(D
o < u s [>C 9 S5< % le) MATERIAL DESCRIPTION WELL DIAGRAM
u o | &5 |9%| @O> | 20406080 |~
- >z |©O oz o
w % IﬁI:J ~
(m) (f)| (m)
4L -
] E ~—T.0.P =236.70
—E3
Fa2l
C 236
ot
0 Fo — 0.00 Ground Surface 235.54)
oL RIZR TOPSOIL
= ', -4410.30 235.24
- B 7] Reddish brown, SILT and CLAY with trace
E2 235 sand and gravel
_E 3 - 7
K=l
4 b
_5_5 234 BENTONITE SEAL
Fe V| ss | 83 |6-11-13-18
2F 4\ 1|00 (24
7 2.13 233.41

|

[ee]
T
|

TTTT
©
N
w
w

|w
TTTT
-
IS

N
[%)]
w

83 | 5-7-9-10
(100)|  (16)

232

N
N

[¢,]

231

-
[«2)
[%)]
w

100
(100)

4-5-6-8
(11)

N
~
T
|

-
oo

230

LB
I
MR

Grey to brown, SILT and CLAY with trace
medium to coarse sand and gravel

CAPPED RISER

[« SILICA SAND
|1 PACK

10' SLOTTED
SCREEN

| m——1—BOTTOM CAP

Borehole Terminated at 5.69 m.




Borehole ID: TW-27

PAGE 1 OF 1
M Sl8EPlan
G ENGINEERING
CLIENT _Municipality of Arran Elderslie PROJECT NAME _Arran Landfill
PROJECT NUMBER _M-1174 PROJECT LOCATION _Arran Elderslie
DATE COMPLETED _2016/10/24 CONTRACTOR _London Soil Test
LOGGED BY _AN METHOD _Hollow Stem Auger
WELL CONSTRUCTION 2"PVC NOTES Replaced TW-9
] X
z o ° —
> O
lE 8 i% 58 EEL% ASPTNVALUEAE(D
o <>( u g >9| 95% ‘% le) MATERIAL DESCRIPTION WELL DIAGRAM
u o | &5 |Q%| mQ> | 20406080 |y
a >z |O oz ®
w % IﬁI:J ~
(m) (f)| (m)
E4 ] -
4 E B 7] ~—T.0.P=239.16
.3 239
F2 [ ]
b -
0Fo | 928 ] 0.00 Ground Surface 238.04
= NI TOPSOIL
1 F - 1, \1,10.30 237.74
- L i Reddish brown, SILT and CLAY
F2
£, L
1 | 237
+4 | ]
E5 n 1.62 236.52)
- | _ Tan, fine to medium SAND with some fine BENTONITE SEAL
F£6 [ N SS | 75 |9-24-16-13 to coarse gravel and cobbles, dry
2F 236 1 1(100) (40)
E7 235.91
£ - - Reddish brown, clayey SILT with trace fine
+8 | N to coarse gravel and cobbles
Ee 7
3F10 | 235
_5_11 B N SS | 100 | 7-5-8-7 APPED RISER
T - - 2 ((100) (13) | 3.48 234.56 o
ol o |3es Brown, fine SAND and trace fine gravel, 234,38 C[FSLCA SAND
E o becoming wet at 3.47 mbgs
4 E13 [ 7] | B Grey, SILT and SAND with little gravel,
-t 234 cobbles noted.
F14 L | o d
_: ol (b
F15 [ ]
+ L i b (4 [ 10' SLOTTED
+16 L J\/| ss | 54 |7-13-14-13 o b SCREEN
5F | 233 3 |(100) (27)
- 17 ares
T o | B o
£18 + - g —{—BOTTOM CAP
Fof ] ¢
6 F_ |23
2t20 232 b1 1]
+ B N ol (b
21

Borehole Terminated at 6.50 m.



RECORD OF TESTHOLE NO. G—1

PROJECT : ARRAN LANDFILL PROJECT NO. M—1174
CLIENT : TOWNSHIP OF ARRAN SUPERVISOR : P. QUINLAN
TEST HOLE TYPE TRACTOR BACKHOE DATE : AUGUST 6, 1993
LOCATION : SOUTH HALF OF LOT 20, CONCESSION 7
DEPTH | ELEVATION |MARK DESCRIPTION REMARKS
SURF.—— 238.85
[aV AWV
Sy TOPSOIL
1 A
238.55 —>2- %
1.0 m ——
1 LIGHT BROWN CLAY MOIST
20 m ——
30 m ——
235.55
+ o5 END OF TESTHOLE
10 m GAS WELL
’ COMPLETION: SCREEN ~ 3.05m x 50mme PVC. FROM 235.55m TO 238.60m
1 STANDPIPE — 0.25m x 50mme PVC. FROM 238.60m TO 238.85m
STICKUP - 1.25m FROM 238.85m TO 240.10m
T NO SAND PACK
1 NO AR SLOT
BENTONITE SEAL AT SURFACE
4L
50 m —J——

GAMSBY AND MANNEROW LIMITED




RECORD OF TESTHOLE NO. G—-2

PROJECT : ARRAN LANDFILL PROJECT NO. M-1174
CLIENT : TOWNSHIP OF ARRAN SUPERVISOR : P. QUINLAN
TEST HOLE TYPE TRACTOR BACKHOE DATE : AUGUST 6, 1993
LOCATION : SOUTH HALF OF LOT 20, CONCESSION 7
DEPTH | ELEVATION |MARK DESCRIPTION REMARKS
SURF. —— 237.92
AV TOPSOIL
AV V]
- ~
237.62 —2
1 Qoo
00|  VERY COBBLY AND STONY
o Qo
T  237.81 0 °0
1.0 m —— Py
-9
+ s
+ 0.0
T o O
LIGHT BROWN SAND,
20 m —— (Jo SMALL BOULDERS AND LARGE ROCKS
4 O
o)
1 SO T W.L. — 2.59m FROM GRADE
4 O —
o
3.0 m —— e
o
@
£+ OO
284.58 >
-+ END OF TESTHOLE
4 GAS WELL
COMPLETION:  SCREEN — 3.05m x 50mm® PVC. FROM 234.58m TO 237.63m
40 m —— STANDPIPE — 0.29m x 50mm® PVC. FROM 237.63m TO 237.92m
STICKUP — 1.26m FROM 237.92m TO 239.18m
NO SAND PACK
. NO AR SLOT
BENTONITE SEAL AT SURFACE
50 m ——

GAMSBY AND MANNEROW LIMITED




RECORD OF TESTHOLE NO. G-3

PROJECT : ARRAN LANDFILL PROJECT NO. : M—-1174
CLIENT : TOWNSHIP OF ARRAN SUPERVISOR : P. QUINLAN
TEST HOLE TYPE TRACTOR BACKHOE DATE : AUGUST 6, 1993
[LOCATION : SOUTH HALF OF LOT 20, CONCESSION 7
DEPTH | ELEVATION |MARK DESCRIPTION REMARKS
SURF. —— 238.42
[Ny
T [aVY]
~ TOPSOIL
4 ~u Oy
LARGE ROCKS
i U Ny
o
1 )~
1.0 m —— {\b’
v
i (8]
~
i D
] ~
AV W)
T ~y
m,
20 m —— @
[AVEAV]
1 [aV]
VY  W.L. — 2.44m FROM GRADE
~ A
"Q\J _L
T [AVEAV]
T ~ oo
(A V]
30 m ——
235.08 — N0
T END OF TESTHOLE
. GAS WELL
COMPLETION: SCREEN — 3.05m x 50mm® PVC. FROM 235.08m TO 238.13m
4.0 m STANDPIPE — 0.29m x 50mm® PVC. FROM 238.13m TO 238.42m
STICKUP — 1.11m FROM 238.42m TO 239.55m
NO SAND PACK
4 NO AIR SLOT
BENTONITE SEAL AT SURFACE
4
50 m ——

GAMSBY AND MANNEROW LIMITED




APPENDIX D:
CROSS-SECTIONS



BRUCE COUNTY ROAD No. 17

A SW-7
(FROM ARKWRIGHT
CREEK)

Arran Landfill Site

A -
o S Part Lot 20, Concession 7
. e a4 e s - Is) . . . -
hal= By s S N S Municipality of Arran-Elderslie
- ————— e — e — e — e -—= —_—-— STt T T TSR T S
Gb_iﬁ-z:—“— SW-8 )
I— GROUND EL.=235:33 LOT 20, CON. Vi e e e e e e e e !
: TOP OF PIPE=236.19
> “ : B ‘ B SW:{MP * : * - °
' 1
= e s ROUND EL <3329 IE F’
/ - -\ e e e e e e ... TOP OF PIPE=234.21)
-
{l \_\ L . . . . - - - . - ¥ y X X *_é LEGEND
-~ W
T~ B e a0 o e TesTweL
-
\ ~ 7 A sw.- SURFACE WATER SAMPLING STATION
1 S~ W.—1
i O - GAS WELL
1 ! %ﬁ TH. #1 TEST HOLE LOCATION
| > ZR0UND FL=233.90 : —_———— —  LIMITS OF TOWNSHIP OWNED LANDS
W TOP OF PIPE=234.83
b o ssen o appROuED LANOFL
_ _ ____ PROPOSED AREAS OF
| e |

I FUTURE LANDFILLING
\ LIMIT OF REFUSE PLACEMENT

\ m GROUNDWATER FLOW DIRECTION

EXISTING GROUND SURFACE
ELEVATION CONTOUR (MASL)

PROPERTY OWNED BY THE
MUNICIPALITY OF ARRAN—ELDERSLIE

| W Y
s X X

[ ¥ * * W, Xlz " i \ oo FL-234.81
@ GROVRD EL=234.49 v @ PR pipe23a80
_ TOP OF PIPE=235.55 NOTE:
\ / ) \ TW. # 4 e' 1. ELEVATIONS MEASURED IN METRES ABOVE SEA
[ — — \ RO Bm2s0-08 LEVEL (MASL) RELATIVE TO AN OBM LOCATED ON
] "r’ - ELT-VZVSE:“; L BRUCE COUNTY ROAD No. 17
T4 OF PP 236,32 PHASE I \
: v
' TW. 4 2
PHASE " GROUND EL.=235.35
S| Tw 46 | TOP OF PIPE=236.55
DESTROYED N
|
: ‘\PHASE Il ,
‘ 1
\\ 150mm@ C.S.P. \
‘\' SHTER ; / surn PiLE Y
K 1
\ I I / \ 5 1
0 >
g 1 | / \ \ F.BAL
A BAL
‘2 | T A 7o SCALE = 1:2000
N VEMPORARILY 0“507 ACTIVE-AREA \\ 1
. i / 1996
. A a0 | / FEBRUARY 2007/
: cRAUND EL=235.90 ><

\

\ TOPJOF PIPE=236.92
R | )

| AREAB1__ ARRAN LANDFILL

\‘—.“_.H.._Tj‘%__“__‘A_ﬁ X——X—
(ABANDONED),
D T # 7 TW. #8
(ABANDONED) @ [|CROUND EL=236.64
TOP OF PIPE=237.69

TW. # 18
GROUND EL.=236.17

CROSS SECTION
LOCATIONS
LOT 20, CON. VI TOR OF PPE=237.07 : ,

[“,)
" TW. # 9 L SW-4 .
$T e ? S N 7 1) 2 U —mbenn Figure No. 4
q ROU!\!B 5::242;3141

/ WIS SDEROAD 20 |
- = = - HP -1
ol ' i / —A /@ A~ 3 . De2 ND EL.=238.85
SW—5 TW#715 TOP OF PIPE=240.10
g CEVND EL=235.93 o GROUND EL.=237.92  T.W. # 11
B TOP OF PIPE=236.85 o 0P breas i TOP GF PIPE=239.18  GROUND EL=237.75 Gamsby and Mannerow
=238. TOP OF PIPE=238.90

LOT 21, CON. Vi C BENCHMARK ELEV. = 238.76m

T/NAIL IN HYDRO POLE




ELEVATION (MASL)

Arran Landfill Site
A Al Part Lot 20, Concession 7
243 243 Municipality of Arran-Elderslie

¢ PAVED access roap
242 /_‘_\ T T.W.#7 (ABANDONED) 249
¢ G-2 ¢ TW.48/
241 i i / ‘ "¢ T.W.45 (ABANDONED) 241
240 i T ROADWA‘Y \;\ 240
239 ‘ : TopsoT ‘ | 239
238 \w‘ﬁgm ‘T T SANDY BROWY u \ ¢ GRAVEL ACCESS ROAD 238 NOTES:
| very cosauy || ‘ i GROUND| SURFACE PROFILE NUTES:
237 ; AND STON +l ™ TOPSOIL [1] T PSOIL \>\ ! 237
236 HLionT srowy ||| [SEPT 26/05)  BROWN SaNDY TiLL i BROWN SANDY™_ ¢ TWH12 236 1. ELEVATIONS MEASURED IN METERS ABOVE SEA LEVEL
| BouLbeRs & I Sanov Brown il 1 — /] e (MASL) RELATIVE TO AN OBM LOCATED ON COUNTY
‘ LARGE ROCKS || SILTY SAl SILTY SAND TILL | I @ WA
235 ; i \ ¢ TW45 235 ROAD 17.
¥ EggT%LE IE D OF TESTHOLE m X | W
234 | ! SAND, MEDIUM TO SAND, MEDIUM TO TS i i 234
! \ 8§ﬁ5§f'c¥éﬁolgmw RET RN OTAVEL (sePT. 26/08) || \1 fARKWR‘GHT CREEK 2.10 X VERTICAL EXAGGERATION.
233 GREY SANDY SILT TILL ? i it W.0. 232.84 & 'eropsowL | 233
939 ‘ crey sure swo | : Pl i RO e REY(SEP]. 2/06) [l Ao R Tg‘gngpL-ngNwDN*m\ | 939 3. WATER LEVELS (W.L.) WERE MEASURED ON
\ GREY SANDY ST TLL [ [} GREY sanDY SILT fnLL i SILTY LAY WL 23145 2 TGREY MOTIHED N SEPTEMBER 26, 2006.
231 T & P S e | 29!
230 } ‘ ‘ (E;:EYO?LTTEYSTC;SLYE """ GREY SILTY CLA ! [ 230
229 | e Mot e 229
| e
228 "TEND oF TESTHOLE 228
S S € € € € € € €
S S S S S oS (=) S o o
IS S S B S re] S 0 S Ire) S
o 0 - - SN ~ = ~ < ~ Irg)

-

241 241
240 240
239 b F A0 GROUND SURFACE PROFILE 239
238 % SIDEROAD 20 238
| b T.W.41/2
257 /‘\\ 1 | 237
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APPENDIX E:
HISTORIC GROUNDWATER QUALITY ANALYTICAL RESULTS
(TABLES AND GRAPHS)
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Arran Landfill: M-1174
GM BluePlan Engineering Limited

HISTORICAL GROUNDWATER QUALITY DATA: TW-1

Parameter|Conductivity  Chloride | Hardness| Iron TDS | Nitrate [ Nitrite [Ammonia| TKN ’\c‘)i{?:n; Sulphate| pH | Alkalinity | Sodium | Calcium | Magnesium | Potassium | Barium | Boron
(ODWS NV 250 80-100 0.30 500 10 1.0 NV NV 0.15 500 | 6.5-85 500 200 NV NV NV 1.0 5.0

RUC NV 126 348 0.29 419 2.8 0.3 NV NV 1.35 260 6.5-8.5 410 105 NV NV NV 0.31 1.28
UNITS pS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L | Unitless| mg/L mg/L mg/L mg/L mg/L mg/L mg/L
[Feb84 670 20 353 0.89 <0.01 | 0.001 0.515 0.79 0.28 35 7.66 375 5.6

May-85 685 25 319 7.50

Oct-88 767 3.8 395 424 6.99

Apr-89 707 24 407 1.24 460 <0.1 0.04 22 7.31

Apr-90 610 1.9 387 24 0.4 0.02 0.017 0.33 0.31 7.1

Mar-91 655 24 347 0.30 0.1 <0.01 1.2 1.53 0.33 7.64 382

Sep-91 668 3.0 357 0.08 <0.1 0.02 1.4 21 0.70 7.80 375

May-92 635 1.9 0.3 0.02 0.748 1.06 0.31 7.58 350

Nov-92 664 1.7 293 8.00 <0.1 0.05 1.1 2.64 1.54 7.70 361

May-93 566 1.4 300 0.85 0.2 0.02 0.6 1.55 0.95 7.61 316

Nov-93 643 1.6 305 0.08 <0.1 <0.01 0.42 1.31 0.89 7.60 265

May-94 615 22 339 0.14 0.2 <0.01 0.78 1.51 0.73 8.05 328

Nov-94 643 1.5 360 0.12 <0.1 0.01 0.58 1.37 0.79 7.67 323

May-95 570 26 310 0.6 0.04 0.43 0.91 0.48 3.6 7.87 275 10.5

Oct-95 649 26 357 0.4 0.07 0.43 1.53 1.10 45 7.90 380 8.9

May-96 618 126 300 <0.02 309 <0.05 | <0.05 <0.05 21.0 7.40 272 5.7

Sep-96 655 <1.0 354 <0.02 340 <0.05 | <0.05 <0.05 <1.0 7.72 333 <0.5

May-97 600 1.42 377 <0.1 <0.1 0.729 1.02 0.29 <0.1 7.60 362 5.9

Sep-97 600 1.64 427 0.34 <0.1 0.940 1.19 0.25 1.69 7.30 790 126

May-98 654 0.82 320 1.12 <0.05 0.17 0.72 0.55 1.1 7.03 322 6.4

Oct-98 624 3.45 363 0.57 <0.05 0.59 0.9 0.31 4.9 7.00 273 6.1

Oct-99 587 13.9 356 <0.01 300 1.16 <0.05 0.42 6.2 578 9.9 7.27 311 21.0

May-00 624 54 417 0.44 320 1.15 <0.05 0.16 45 4.34 5.6 7.82 369 12.8

Oct-00 510 4.8 458 <0.01 260 0.45 <0.05 1.20 3.7 2.50 69.8 8.33 257 13.1

May-01 589 56 340 0.93 280 0.57 <0.05 0.21 5.8 5.59 23.4 7.24 244 1.7 0.13 0.04
Nov-01 579 8.0 328 0.34 320 0.45 <0.05 0.48 0.92 0.44 10 7.39 418 11.2 <0.01 0.04
May-02 614 1.6 371 <0.01 351 <0.2 <0.2 1.08 1.36 0.28 1.1 7.90 365 53 0.055 0.02
Nov-02 642 1.4 366 0.06 475 1.2 <0.2 1.33 1.59 0.26 73 7.70 377 10.6 0.06 0.03
May-03 650 1.1 371 <0.01 366 0.5 <0.2 1.14 4.4 7.81 385 4.9 0.055 0.03
May-04 583 26 345 <0.01 356 1.1 <0.2 1.03 1.25 0.22 25 7.51 345 47 0.049 0.03
May-05 656 23 395 <0.01 402 1.0 <0.2 1.23 1.74 0.51 22.3 7.71 369 46 0.05 0.03
Apr-06 637 3 350 <0.02 390 0.6 0.06 1.09 1.2 0.11 4 8.1 369

Sep-06 663 3 370 0.56 385 <0.1 0.02 1.66 1.7 <0.1 3 8.2 410 6.7 0.04
May-07 674 8 367 <0.05 371 <0.1 0.04 1.01 1.6 0.59 6 8.0 375 47 0.049 0.02
May-08 645 4 364 <0.1 370 <0.1 0.04 1.3 24 1.1 5 8.2 352 45 0.046 0.03
May-09 645 4 380 <0.1 425 0.1 0.06 1.2 5 3.8 8 7.9 355 44

May-10 655 4 332 <0.1 424 0.6 0.07 1.0 5 4.0 9 8.0 340 4.1 0.056 | 0.029
Apr-11 639 3 330 <0.02 398 1 <0.01 0.9 3 25 8 8.17 339 3.9

Apr-12 640 3 360 <0.1 342 0.11 0.035 0.97 1.8 0.9 6 7.97 340 41 84 37 0.054 0.03
Nov-12 610 3 350 <0.1 330 0.67 0.031 0.3 1.8 1.6 7 8.15 340 45 7 37 0.054 0.03
Apr-13 650 3 350 <0.1 326 0.21 0.042 1.2 6.4 52 7 8.04 350 4.0 80 35

Oct-13 630 5 350 <0.10 362 0.37 0.23 1.0 0.8 6 7.90 350 43 80 36

Apr-14 580 2 350 <0.02 322 <0.1 <0.01 0.11 0.52 0.4 8 7.7 310 3.2

Oct-14 690 16 410 <0.02 394 0.38 0.1 0.68 1.0 0.3 5 7.95 360 4.8

Apr-15 720 25 430 <0.02 328 0.88 0.070 0.70 1.3 0.6 3 7.69 350 4.8

Nov-15 770 28 450 <0.02 416 1.15 0.018 0.72 0.98 0.26 4.4 7.91 380 52 110 45 1

Apr-16 750 32 460 <0.02 426 0.46 0.043 0.79 0.93 0.13 3.8 8.07 390 52 110 46 1

Nov-16 740 23 430 <0.02 428 0.61 <0.010 | <0.050 0.21 0.21 10 8.17 370 4.7 100 41 1 Note**

Apr-17 810 30 440 <0.02 452 0.53 0.064 0.90 1.1 0.17 53 8.08 390 53 100 45 1

Oct-17 810 29 460 <0.02 435 0.51 0.041 0.96 14 0.49 6.2 8.08 410 59 110 47

Apr-18 860 30 480 <0.02 420 0.44 0.043 0.55 0.69 0.14 6.6 7.95 440 6.5 110 47 1

Oct-18 830 40 450 <0.02 485 0.80 0.026 0.10 0.27 0.17 14 8.02 390 8.1

Apr-19 850 25 460 <0.02 420 0.38 0.053 0.63 0.68 <0.10 8.5 7.97 420 76 110 46 1

Nov-19 840 23 450 <0.02 510 0.96 | <0.010 | <0.050 | <0.10 <0.10 13 8.08 430 9.0 110 46 1

Apr-20 880 21 510 <0.02 480 0.75 0.087 0.70 0.85 0.15 1 7.83 450 9.1 120 51 1

Oct-20 860 20 470 <0.02 485 0.87 0.027 0.062 0.16 <0.10 9 7.94 450 71 110 48 1

May-21 880 24 490 <0.02 465 0.30 0.047 0.64 0.72 <0.10 1 7.82 450 8.1 120 47 <1

Nov-21 900 33 480 <0.02 460 0.98 0.015 0.53 1.0 0.49 13 7.90 450 72 120 47 1

May-22 930 39 520 <0.02 410 0.18 0.053 0.80 0.8 <0.10 13 7.98 450 77 130 50 <1

Oct-22 920 42 530 <0.02 585 0.46 0.322 0.86 1.2 0.35 15 7.90 480 " 130 52 1

Average 687 10.59 388 0.33 396 0.461 0.045 0.773 9.25 7.78 372 712 106.2 44.6 1.0 0.060 | 0.031
IStd. Dev. 101.9 12.17 60.3 1.17 68.0 0.370 | 0.047 0.433 10.5 0.32 77.6 3.42 16.5 5.20 0.0 0.024 | 0.007
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Arran Landfill: M-1174
GM BluePlan Engineering Limited

HISTORICAL GROUNDWATER QUALITY DATA: TW-2

Parameter|Conductivity | Chloride| Hardness| Iron TDS | Nitrate | Nitrite |Ammonia] TKN | Organic [Sulphate] pH [Alkalinity | Sodium | Calcium | Magnesium | Potassium | Barium | Boron
ODWS NV 250 80-100 0.30 500 10 1.0 NV NV 0.15 500 6.5-8.5 500 200 NV NV NV 1.0 5.0
RUC NV 126 348 0.29 419 28 03 NV NV 1.35 260 | 6.5-85| 410 105 NV NV NV 0.31 1.28
UNITS Mzm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L | Unitless mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Feb-84 560 3.0 312 0.15 0.01 0.005 0.01 0.15 0.14 9 7.43 305 32

May-85 770 25 426 7.34

Oct-88 885 11 520 526 7.02

Apr-89 779 1.3 431 1.21 506 | <0.01 | 0.03 0.037 0.29 0.25 7.21

Apr-90 699 3.3 373 28 0.1 0.02 274 274 7.18

Nov-90 769 1.3 441 0.14 0.1 <0.01 | 0.046 0.29 0.24 67.5 7.31 371 25

Mar-91 638 1.3 342 0.04 <0.1 <0.01 0.068 0.3 0.23 7.48 342

Sep-91 750 3.7 382 0.06 <0.1 0.02 1.0 1.18 0.18 7.88 383

Nov-92 808 0.4 314 6.47 <0.1 0.01 0.108 0.76 0.65 7.43 373

May-93 600 25 309 0.37 0.1 <0.01 | 0.139 0.54 0.40 7.63 281

Nov-93 676 1.0 315 1.13 <0.1 <0.01 0.034 0.46 0.43 7.52 210

May-94 552 <0.5 306 0.01 0.2 <0.01 | 0.076 043 0.35 7.91 301

Nov-94 709 0.8 374 0.19 <0.1 0.01 0.17 0.35 0.18 7.42 322

May-95 526 1.9 289 0.4 0.02 0.22 0.57 0.35 12 7.69 262 6.8

Oct-95 816 22 469 0.4 0.01 0.34 0.93 0.59 44.4 7.54 431 6.3

May-96 537 <1.0 260 <0.02 | 278 | <0.05 | <0.05 | <0.05 41.9 7.10 229 13

Sep-96 758 <1.0 395 <0.02 390 <0.05 | <0.05 <0.05 31.2 7.80 342 3.1

May-97 490 1.83 288 <0.1 <0.1 0.106 0.65 0.54 4.3 7.5 290 26

Sep-97 720 1.37 543 <0.1 <0.1 0.182 0.44 0.26 18.0 7.10 432 6.5

May-98 744 1.21 418 062 | <0.05 0.03 0.56 0.53 13.0 7.04 282 4.4

May-99 398 1.05 280 0.04 240 <0.05 | <0.05 <0.05 6.7 6.7 31.4 7.94 160 14

Oct-99 732 7.4 443 <0.01 390 0.54 | <0.05 3.86 10.3 6.44 164 6.99 330 6.9

May-00 532 6.0 441 0.36 260 0.69 <0.05 <0.05 35 3.5 23 7.82 304 10.1

Oct-00 733 4.6 566 0.26 360 0.32 | <0.05 0.11 24 2.29 50 7.87 244 10.8

May-01 691 3.9 422 1.45 320 0.33 <0.05 <0.05 6.1 6.1 33.8 7.48 245 9.6 0.14 0.01
Nov-01 734 4.0 408 0.16 390 0.13 | <0.05 0.1 0.64 0.54 41 7.03 471 9.0 <0.01 0.01
May-02 682 1.0 414 0.02 340 <0.2 <0.2 0.06 0.28 0.22 21 7.59 382 24 0.034 | <0.01
Nov-02 800 0.5 441 <0.01 475 0.4 <0.2 <0.03 0.25 0.25 78.7 7.51 400 3.5 0.042 | 0.01
May-03 590 0.6 335 <0.01 339 <0.2 <0.2 <0.03 27.2 7.60 317 2.1 0.025 | <0.01
May-04 700 <0.5 414 <0.01 424 <0.2 <0.2 0.21 0.33 0.12 24.9 7.27 403 2.8 0.034 | <0.01
May-05 682 1 363 <0.01 402 <0.2 <0.2 0.1 1.35 1.25 223 7.52 369 21 0.021 <0.01
Apr-06 729 1 410 <0.02 | 420 <0.1 | <0.01 | <0.05 03 0.30 32 8.10 413

May-07 730 1 452 <0.05 406 <0.1 <0.01 0.08 15 1.42 21 8.00 399 26 0.031 <0.01
May-08 718 1 435 <0.1 490 <0.1 | <0.01 0.07 1.6 1.63 25 8.00 382 2.2 0.029 | <0.01
May-09 656 <1 390 <0.1 450 <0.1 <0.01 <0.05 21 21 12 7.70 357 17

May-10 732 1 398 <0.1 450 <0.1 | <0.01 | 0.050 0.7 0.7 16 7.80 387 1.9 0.030 | <0.01
Apr-11 685 1 360 <0.02 390 <0.1 <0.01 0.100 3.0 3.0 8 7.96 366 1.6

Apr-12 730 1 410 <0.1 390 <0.1 | <0.01 | 0.094 1.5 14 14 7.7 400 24 110 33 0.028 | <0.01
Nov-12 740 2 410 <0.1 406 <0.1 <0.01 0.094 11 1.0 15 7.81 400 27 110 34 0.030 | <0.01
Apr-13 640 2 350 <0.1 320 | <0.10 | <0.010 | 0.078 3.1 3.0 15 7.79 340 22 95 27

Oct-13 730 2 400 <0.10 414 <0.10 0.088 27 27 13 7.58 400 28 110 32

Apr-14 670 13 380 <0.02 | 372 0.26 0.07 0.81 2.1 1.3 5 8.07 350 4.6

Oct-14 780 5 450 <0.02 450 <0.10 | <0.010 | 0.062 0.29 0.2 15 7.55 420 3.9

Apr-15 680 6 410 <0.02 | 324 | <0.50 | <0.050 | <0.050 1.3 1.3 8 7.57 350 4.9

Nov-15 780 34 480 <0.02 472 <0.10 | <0.010 0.20 0.79 0.58 10 7.7 420 57 130 36 <1

Apr-16 580 1.9 330 <0.02 | 318 | <0.10 | <0.010 | 0.12 0.25 0.13 3 7.97 320 37 95 24 <1

Nov-16 800 1.9 480 <0.02 468 <0.10 | <0.010 | <0.050 0.26 0.26 1" 7.84 450 4.9 140 33 <1 Note**

Apr-17 630 21 340 <0.02 | 294 | <0.10 | <0.010 | <0.050 | 0.18 0.18 33 7.96 340 3.0 96 24 <1

Oct-17 750 1.2 430 <0.02 415 <0.10 | 0.016 | <0.050 0.53 0.53 1" 8.04 410 4.0 120 32

Apr-18 620 1.3 360 <0.02 | 325 | <0.10 | <0.010 | 0.17 0.3 0.14 37 7.75 350 3 100 27 <1

Oct-18 1000 97 490 <0.02 590 <0.10 | <0.010 0.34 0.56 0.22 30 7.65 380 28

Apr-19 700 34 320 <0.02 | 345 | <0.10 | <0.010 | 0.066 0.21 0.14 17 7.95 310 26 92 23 <1

Nov-19 900 60 450 <0.02 510 <0.10 | <0.010 | 0.077 0.22 0.14 29 777 380 31 130 32 <1

Apr-20 760 32 420 <0.02 | 390 0.11 | <0.010 [ 0.074 0.29 0.22 19 7.67 350 22 120 32 <1

Oct-20 830 22 410 <0.02 485 <0.10 | <0.010 | <0.050 0.24 0.24 22 7.68 400 22 110 31 <1

May-21 830 19 440 <0.02 | 495 | <0.10 | <0.010 | 0.078 0.18 <0.10 85 7.67 350 21 130 30 <1

Nov-21 1000 17 520 <0.02 600 <0.10 | <0.010 0.14 0.75 0.61 160 7.63 390 19 150 36 <1

May-22 930 14 520 <0.02 | 550 | <0.10 | <0.010 | 0.24 0.51 0.27 180 7.81 330 18 150 36 <1

Average 714 7.74 401 0.30 409 [ 0125 | 0.022 [ 0.192 32.8 7.62 350 7.44 117 30.7 <1 0.040 | 0.006
IStd. Dev. 115 16.51 68.7 1.00 85.4 0.155 | 0.028 0.537 40.1 0.29 62.6 7.94 19.0 4.25 NA 0.033 | 0.002
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Arran Landfill: M-1174
GM BluePlan Engineering Limited

HISTORICAL GROUNDWATER QUALITY DATA: TW-3

Parameter|Conductivity  Chloride | Hardness| Iron TDS | Nitrate [ Nitrite [Ammonia| TKN l\cl)i[?:neli Sulphate| pH | Alkalinity | Sodium | Calcium | Magnesium | Potassium | Barium | Boron
(ODWS NV 250 80-100 0.30 500 10 1.0 NV NV 0.15 500 | 6.5-85 500 200 NV NV NV 1.0 5.0
RUC NV 126 348 0.29 419 28 0.3 NV NV 1.35 260 6.5-8.5 410 105 NV NV NV 0.31 1.28
UNITS uS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L | Unitless| mg/L mg/L mg/L mg/L mg/L mg/L mg/L
[Feb84 620 25 344 0.38 <0.01 | 0.001 0.11 0.22 0.11 5 7.42 345 3.9

May-85 625 3.0 306 7.55

Oct-88 2710 377 1283 1918 7.23

Apr-89 1770 182 864 124 924 0.1 0.01 3.1 6.51 3.41 7.03

Oct-89 1690 173 754 8.6 0.1 0.01 3.94 6.5 2.56 7.04 653

Nov-90 2160 207 770 242 <0.1 0.03 11.0 13.8 28 43 712 847 122

Mar-91 1770 173 754 7.10 <0.1 0.02 5.8 7.7 1.9 7.1 760

Sep-91 1950 174 744 4.88 <0.1 0.05 10.8 124 1.6 7.06 725

May-92 1920 184 0.2 0.01 3.8 5.8 2.0 7.14 750

I_Y ABANDONED

Average 1691 | 164 | 727 | 6.0 1421 | 0.08 | 0.02 55 | 7.6 | 2.1 24.0 7.2 680 | 63 |

Std. Dev. 678 112 306 43 703 0.06 0.02 4.1 4.5 1.1 26.9 0.2 176 84
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Arran Landfill: M-1174
GM BluePlan Engineering Limited

HISTORICAL GROUNDWATER QUALITY DATA: TW-4

Parameter|Conductivity  Chloride | Hardness| Iron TDS | Nitrate [ Nitrite [Ammonia| TKN l\cl)i{?:neli Sulphate| pH | Alkalinity | Sodium | Calcium | Magnesium | Potassium | Barium | Boron
(ODWS NV 250 80-100 0.30 500 10 1.0 NV NV 0.15 500 | 6.5-85 500 200 NV NV NV 1.0 5.0
RUC NV 126 348 0.29 419 28 0.3 NV NV 1.35 260 6.5-8.5 410 105 NV NV NV 0.31 1.28
UNITS pS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L_| Unitless| mg/L mg/L mg/L mg/L mg/L mg/L mg/L
[Feb84 700 35 352 0.10 0.06 0.003 0.055 0.23 0.18 19.5 7.56 381 235

May-85 760 3.0 357 7.54

Apr-89 794 28 408 1.19 516 <0.1 0.01 0.159 0.45 0.29 7.44

Oct-89 798 3.3 443 4.6 0.1 0.02 0.229 0.74 0.51 7.42

Apr-90 784 36 393 1.78 0.1 0.02 0.164 0.42 0.26 7.33

Nov-90 785 27 373 0.52 0.1 <0.01 0.214 0.47 0.26 24 7.68 443 28.2

Mar-91 808 35 444 0.18 0.1 0.01 0.248 0.7 0.45 7.64 452

Sep-91 818 29 409 0.10 <0.1 0.02 0.222 0.61 0.39 7.54 459

May-92 815 3.0 0.2 0.01 0.265 0.58 0.32 7.66 432

Nov-92 828 25 350 3.96 <0.1 0.01 0.193 0.23 0.04 7.75 433

May-93 766 26 404 1.08 0.1 0.01 0.252 0.74 0.49 7.56 379

Nov-93 813 23 394 0.54 0.1 0.01 0.071 0.53 0.46 7.57 398

May-94 808 27 411 0.01 0.2 <0.01 0.201 0.49 0.29 8.00 426

Nov-94 836 20 441 0.40 <0.1 0.02 0.24 0.51 0.27 7.67 419

May-95 778 22 405 <0.1 0.02 0.1 0.63 0.53 52 7.68 373 34.1

Oct-95 849 3.3 432 04 0.01 0.26 0.74 0.48 58 7.7 444 35.3

May-96 1039 <1.0 472 <0.02 525 <0.05 | <0.05 <0.05 83.5 7.50 438 30.9

Sep-96 875 <1.0 409 <0.02 450 <0.05 | <0.05 <0.05 75.6 7.24 349 242

May-97 770 212 432 <0.1 <0.1 0.161 0.49 0.33 57.5 7.60 411 29.5

Sep-97 760 2.81 483 <0.1 <0.1 0.228 1.25 1.02 55.0 7.30 436 46.6

May-98 881 1.4 358 0.32 <0.05 0.30 0.82 0.52 54.2 7.35 312 334

Oct-98 806 4.73 458 <0.05 | <0.05 0.58 0.9 0.32 54.0 7.38 357 33.2

May-99 673 215 446 <0.01 410 <0.05 | <0.05 0.14 4.1 3.96 63.2 7.98 284 254

Oct-99 800 14.1 461 <0.01 450 0.55 <0.05 0.49 8.8 8.31 135 7.7 458 315

May-00 917 6.3 580 247 460 0.11 <0.05 0.03 38 3.77 71.2 7.43 491 415

Oct-00 791 5.6 574 0.5 380 0.26 <0.05 0.46 1.0 0.54 89.3 8.25 388 421

May-01 845 8.4 468 222 420 0.26 <0.05 <0.05 6.3 6.3 105.6 7.95 350 32.1 0.16 0.41
Nov-01 816 6.0 440 0.09 430 0.54 <0.05 0.12 0.73 0.61 73.0 7.55 490 35.0 <0.01 0.37
May-02 901 22 510 <0.01 543 <0.2 <0.2 0.16 0.44 0.28 66.7 7.73 478 33.3 0.049 0.37
Nov-02 937 1.9 470 <0.01 699 04 <0.2 0.35 0.64 0.29 731 7.45 489 33.9 0.051 0.41
May-03 172 1.8 686 0.03 791 0.2 <0.2 0.17 207 7.55 566 31.0 0.067 0.33
May-04 1089 3.1 667 <0.01 790 0.2 <0.2 0.2 0.46 0.26 203 7.32 528 33.4 0.077 0.36
May-05 1127 24 665 <0.01 724 0.3 <0.2 0.19 0.62 0.43 188 761 493 295 0.056 0.28
Apr-06 1270 2 690 <0.02 753 <0.1 0.01 0.23 0.50 0.27 204 8.00 571

Sep-06 1260 2 700 4.35 821 0.2 0.03 0.44 0.80 0.4 220 8.10 573 35.1 0.40
May-07 1320 4 751 <0.05 847 <0.1 <0.01 0.18 0.60 04 262 7.90 555 33 0.075 0.31
May-08 1210 8 691 <0.1 890 <0.1 <0.01 0.22 0.60 0.4 26 8.00 679 27 0.022 0.09
May-09 1430 2 870 <0.1 915 <0.1 <0.01 0.2 21 1.9 330 7.70 527 32

May-10 1440 2 751 <0.1 890 <0.1 <0.01 0.14 1.0 0.9 350 7.80 528 28 0.071 0.29
Apr-11 1420 2 740 842 <0.1 <0.01 0.22 0.50 0.2 320 7.66 522 32

Apr-12 1400 2 780 <0.1 934 <0.1 <0.01 0.095 0.47 04 310 7.75 530 32 120 120 0.076 0.37
Nov-12 1400 3 780 <0.1 874 <0.1 <0.01 0.18 0.53 0.4 290 7.74 530 34 110 120 0.071 0.38
Apr-13 1400 3 780 <0.1 946 <0.10 | <0.010 0.18 0.69 0.5 310 7.83 540 31 120 120

Oct-13 1400 20 750 <0.10 892 <0.10 0.18 0.46 0.3 300 7.55 530 32 120 110

Apr-14 1500 34 850 0.09 962 0.10 0.01 0.22 0.41 0.2 300 7.70 540 36

Oct-14 1500 31 840 <0.02 974 <0.10 | <0.010 0.55 0.65 0.1 290 7.79 540 37

Apr-15 1500 37 900 <0.02 896 <0.10 | 0.057 0.21 0.48 0.3 280 7.69 520 39

Nov-15 1500 39 860 <0.02 962 <0.10 | <0.010 27 3.1 0.32 260 7.63 560 40 140 130 3

Apr-16 1500 43 840 <0.02 914 <0.10 0.02 0.81 0.98 0.17 290 7.93 550 38 130 120 2

Average 1028 7.55 566 0.62 730 0.128 | 0.026 0.026 0.87 166 7.65 470 33.2 123 120 2.50 0.070 | 0.336
IStd. Dev. 284 10.84 177 1.22 208 0.131 0.029 0.029 1.62 112 0.23 81.4 4.92 10.3 6.32 0.71 0.034 | 0.087
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Arran Landfill: M-1174
GM BluePlan Engineering Limited

HISTORICAL GROUNDWATER QUALITY DATA: TW-5

Parameter|Conductivity  Chloride | Hardness| Iron TDS | Nitrate [ Nitrite [Ammonia| TKN ’\c‘)i{?:n; Sulphate| pH | Alkalinity | Sodium | Calcium | Magnesium | Potassium | Barium | Boron
(ODWS NV 250 80-100 0.30 500 10 1.0 NV NV 0.15 500 | 6.5-85 500 200 NV NV NV 1.0 5.0
RUC NV 126 348 0.29 419 2.8 0.3 NV NV 1.35 260 6.5-8.5 410 105 NV NV NV 0.31 1.28
UNITS pS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L | Unitless| mg/L mg/L mg/L mg/L mg/L mg/L mg/L
|Feb-84 980 6.5 526 0.23 0.01 0.002 0.155 0.32 0.17 135 7.47 433 270

May-85 1120 6.5 572 7.27

Apr-89 1148 6.1 603 1.66 694 0.4 0.01 0.022 1.27 1.25 7.33

Nov-90 1066 4.9 534 0.37 0.1 <0.01 0.323 0.53 0.21 160 7.42 434 26.2

Mar-91 1069 5.0 568 0.02 0.1 0.01 0.303 0.65 0.35 741 454

Sep-91 1009 52 520 0.03 0.1 0.02 0.269 0.83 0.56 7.45 462

May-92 1049 37 0.4 0.03 0.101 0.91 0.81 7.79 397

Nov-92 1065 4.0 300 1.06 0.3 <0.01 0.019 0.23 0.21 7.60 425

May-93 998 4.0 479 0.15 0.5 0.01 0.094 0.69 0.60 7.77 407

Nov-93 1048 0.1 489 0.38 0.4 <0.01 0.114 0.41 0.30 7.56 386

May-94 1017 8.8 539 <0.01 0.3 0.01 0.187 0.41 0.22 7.88 425

Nov-94 1029 3.6 517 0.09 <0.1 0.01 0.11 0.24 0.13 7.64 397

May-95 951 29 517 0.2 <0.01 0.04 0.59 0.55 115 7.33 359 273

Oct-95 1004 547 0.85 0.85 8.25 468 32.0

May-96 1243 <1.0 586 <0.02 630 <0.05 | <0.05 <0.05 82 7.50 545 271

Sep-96 1075 <1.0 524 <0.02 555 <0.05 | <0.05 <0.05 122 6.89 390 14.1

May-97 930 3.52 536 <0.1 <0.1 0.175 0.7 0.53 118 7.30 547 26.6

Sep-97 930 4.48 611 0.59 <0.1 2.66 295 0.29 110 7.40 484 479

May-98 1063 19.2 597 0.23 <0.05 0.24 0.79 0.55 89 7.15 493 34.8

May-99 802 3.18 520 0.46 480 <0.05 | <0.05 0.16 57 5.54 127 7.63 314 18.2

Oct-99 896 19.9 524 <0.01 480 0.78 <0.05 0.55 59 5.35 192 7.26 415 264

May-00 980 72 615 0.81 500 0.35 <0.05 0.09 43 4.21 141 7.74 469 33.6

Oct-00 781 5.0 630 <0.01 400 0.47 <0.05 0.22 0.9 0.68 31.5 7.89 259 19.0

May-01 910 7.8 532 0.51 430 0.21 <0.05 <0.05 5.0 5.0 189 717 306 254 0.11 0.39
Nov-01 828 8.0 475 0.21 430 0.29 <0.05 0.12 0.75 0.63 178 7.21 492 232 <0.01 0.31
May-02 952 3.7 545 <0.01 602 <0.2 <0.2 0.29 0.5 0.21 126 7.60 450 25.3 0.041 0.39
Nov-02 538 3.3 502 <0.01 767 0.3 <0.2 0.69 1.64 0.95 152 761 438 26.2 0.057 0.41
May-03 958 1.8 553 <0.01 626 <0.2 <0.2 <0.03 207 7.60 367 11.8 0.042 0.16
May-04 887 3.1 547 <0.01 606 0.2 <0.2 0.23 0.35 0.12 139 7.38 423 235 0.043 0.34
May-05 827 23 484 <0.01 526 <0.2 <0.2 0.14 0.58 0.44 106 7.59 385 12.0 0.025 0.17
Apr-06 873 3 460 <0.02 548 <0.1 0.02 0.13 0.4 0.27 110 8.10 415

Sep-06 963 3 480 <0.02 638 <0.1 <0.01 0.47 0.6 0.2 132 8.10 473 23.3

May-07 936 3 507 <0.05 574 <0.1 <0.01 0.34 3.0 27 108 7.90 437 15 0.036 0.21
May-08 839 2 472 <0.1 600 <0.1 0.01 0.42 4.0 36 109 8.10 369 12 0.033 0.19
May-09 786 <1 480 <0.1 505 <0.1 <0.01 0.11 1.0 0.9 55 7.70 395 8

May-10 806 2 422 <0.1 508 <0.1 <0.01 0.16 <2 1.8 68 7.80 376 5.6 0.030 | 0.092
Apr-11 812 2 420 <0.02 478 <0.1 0.01 0.26 3.0 25 57 7.99 398 1"

Apr-12 820 2 450 <0.1 458 <0.1 <0.01 0.081 1.5 14 53 7.84 410 12 100 48 0.029 0.20
Apr-13 880 2 500 <0.1 466 <0.10 | <0.010 0.14 0.95 0.8 7 7.85 420 16 110 57

Apr-14 890 2 490 <0.02 476 <0.1 <0.01 0.21 0.97 0.8 75 7.83 430 18

Apr-15 910 3 510 <0.02 430 <0.10 | 0.127 0.34 0.74 0.4 82 7.75 420 23

Apr-16 850 2.8 490 <0.02 498 <0.10 | <0.010 0.25 0.51 0.26 76 7.96 440 21 100 58 2

Apr-17 930 27 490 <0.02 506 <0.10 0.02 0.25 0.41 0.16 81 7.99 430 23 98 58 2

Apr-18 910 3.1 500 <0.02 465 <0.10 | <0.010 0.52 0.53 <0.10 73 7.86 450 23 100 60 2

Apr-19 860 29 450 <0.02 455 <0.10 | 0.012 0.06 0.18 0.12 64 7.86 410 19 94 52 2

Apr-20 860 28 470 <0.02 465 0.17 0.045 0.31 0.35 <0.10 71 7.80 420 22 96 56 2

May-21 860 3.1 460 <0.02 450 <0.10 | <0.010 0.26 0.35 <0.10 65 7.92 420 19 96 53 2

May-22 860 25 470 <0.02 450 <0.10 | <0.010 0.35 0.46 0.11 55 7.89 420 20 98 54 2

Average 933 4.49 511 0.16 522 0.168 | 0.027 0.262 106 7.65 421 21.58 99 55 2.0 0.041 0.260
IStd. Dev. 119 3.81 58.5 0.33 85.7 0.177 | 0.033 0.392 43.5 0.30 53.2 8.25 4.59 3.72 0.0 0.026 | 0.111
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Arran Landfill: M-1174
GM BluePlan Engineering Limited

HISTORICAL GROUNDWATER QUALITY DATA: TW-6

Parameter|Conductivity  Chloride | Hardness| Iron TDS | Nitrate [ Nitrite [Ammonia| TKN Si[?:neli Sulphate| pH | Alkalinity | Sodium | Calcium | Magnesium | Potassium | Barium | Boron
(ODWS NV 250 80-100 0.30 500 10 1.0 NV NV 0.15 500 | 6.5-85 500 200 NV NV NV 1.0 5.0
RUC NV 126 348 0.29 419 28 0.3 NV NV 1.35 260 6.5-8.5 410 105 NV NV NV 0.31 1.28
UNITS uS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L | Unitless| mg/L mg/L mg/L mg/L mg/L mg/L mg/L
|Feb-84 860 20.5 432 0.62 <0.01 0.001 0.395 0.59 0.20 5.0 7.29 454 14.7

May-85 845 18.0 435 7.08

Oct-88 715 14.0 396 422 7.02

Apr-89 782 19.0 464 7.0 508 0.1 0.10 0.044 0.50 0.46 7.15

Average 801 18 432 3.8 465 0.05 0.05 0.22 0.55 0.33 5 7.14 454 15

IStd. Dev. 66.3 2.8 28.0 4.5 60.8 0.07 0.07 0.25 0.06 0.18 NA 0.12 NA NA

HISTORICAL GROUNDWATER QUALITY DATA: TW-7

Parameter|Conductivity  Chloride | Hardness| Iron TDS | Nitrate [ Nitrite [Ammonia| TKN Si[?:neli Sulphate| pH | Alkalinity | Sodium | Calcium | Magnesium | Potassium | Barium | Boron
(ODWS NV 250 80-100 0.30 500 10 1.0 NV NV 0.15 500 | 6.5-85 500 200 NV NV NV 1.0 5.0
RUC NV 126 348 0.29 419 28 0.3 NV NV 1.35 260 6.5-8.5 410 105 NV NV NV 0.31 1.28
UNITS uS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L | Unitless| mg/L mg/L mg/L mg/L mg/L mg/L mg/L
|Feb-84 675 8.5 343 0.22 <0.01 0.001 0.045 0.1 0.065 19.5 7.57 361 7.3

May-85 635 25 297 7.59

Oct-88 800 36.5 419 404 7.40

Apr-90 1930 198 803 13.8 <0.1 0.06 8.0 10.7 27 6.92

Average 1010 614 466 7.0 404 <0.1 0.03 4.02 541 1.38 19.5 7.30 361 7

IStd. Dev. 617 92.3 231 9.6 NA NA 0.04 5.63 7.49 1.86 NA 0.35 NA NA
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Arran Landfill: M-1174
GM BluePlan Engineering Limited

HISTORICAL GROUNDWATER QUALITY DATA: TW-8

Parameter|Conductivity  Chloride | Hardness| Iron TDS | Nitrate [ Nitrite [Ammonia| TKN ’\c‘)i{?:n; Sulphate| pH | Alkalinity | Sodium | Calcium | Magnesium | Potassium | Barium | Boron
(ODWS NV 250 80-100 0.30 500 10 1.0 NV NV 0.15 500 | 6.5-85 500 200 NV NV NV 1.0 5.0
RUC NV 126 348 0.29 419 2.8 0.3 NV NV 1.35 260 6.5-8.5 410 105 NV NV NV 0.31 1.28
UNITS pS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L | Unitless| mg/L mg/L mg/L mg/L mg/L mg/L mg/L
|Feb-84 790 10.0 338 0.34 0.07 0.039 0.01 0.18 0.17 94.5 7.73 370 4.3

May-85 650 45 293 7.72

Oct-88 781 9.1 370 436 7.50

Apr-89 723 6.4 342 0.87 470 0.02 0.01 0.016 0.18 0.16 7.52

Oct-89 719 72 338 0.96 0.1 0.03 0.381 0.30 0.00 7.58

Apr-90 848 126 436 0.61 0.1 0.03 0.057 0.2 0.14 7.43

Nov-90 784 104 336 0.38 0.1 0.02 0.148 0.37 0.22 90 7.61 348 38.0

Mar-91 785 9.3 358 0.03 0.1 0.01 0.153 0.42 0.27 7.75 367

Sep-91 766 77 350 0.01 <0.1 0.02 0.287 0.67 0.38 7.78 362

May-92 738 8.2 0.3 0.02 0.096 0.4 0.30 7.81 350

Nov-92 793 75 300 0.39 0.2 0.01 0.046 0.24 0.19 7.90 355

May-93 716 6.8 341 0.12 0.2 <0.01 0.154 0.59 0.44 7.77 328

Nov-93 692 5.1 316 0.49 0.2 <0.01 0.136 0.33 0.19 7.7 352

May-94 674 4.9 321 0.02 0.2 <0.01 0.093 0.39 0.30 8.13 350

Nov-94 752 6.0 355 0.11 0.2 0.01 0.33 0.35 0.02 7.68 340

May-95 724 4.4 356 <0.1 <0.01 0.04 0.23 0.19 50.2 7.63 314 31.9

Oct-95 750 6.8 363 0.4 0.01 0.34 0.78 0.44 49.2 7.90 394 33.5

May-96 871 1.4 392 <0.02 442 <0.05 | <0.05 <0.05 56.2 7.50 385 28.2

Sep-96 740 1.6 343 <0.02 390 <0.05 | <0.05 <0.05 26.1 7.45 349 25.0

May-97 680 4.8 352 <0.1 <0.1 0.071 0.41 0.34 416 7.40 321 25.8

Sep-97 650 6.1 402 0.27 <0.1 0.198 0.42 0.22 41.0 7.30 375 43.6

May-98 706 2.8 292 0.62 <0.05 0.24 0.75 0.51 37.3 7.34 271 29.6

May-99 750 204 506 0.05 450 0.28 <0.05 0.08 27 2.62 209 7.96 184 19.0

May-00 926 30.2 608 0.54 460 0.68 <0.05 <0.05 3.8 38 216 7.68 283 33.0

Oct-00 835 23.6 802 <0.01 440 0.8 <0.05 <0.05 3.9 3.9 55.6 8.01 191 34.3

May-01 920 271 534 0.63 470 0.43 <0.05 <0.05 27 27 254 7.35 200 26.9 0.11 0.19
Nov-01 1033 24.0 627 0.03 560 0.99 <0.05 <0.05 0.5 0.5 385 7.54 457 34.0 <0.5 0.20
May-02 895 20.1 500 <0.01 572 <0.2 <0.2 0.09 0.24 0.15 158 7.84 345 24.2 0.032 0.10
May-03 1106 23.8 606 <0.01 736 <0.2 <0.2 <0.03 281 7.78 346 255 0.02 0.10
May-04 1166 16.0 725 <0.01 740 1.2 <0.2 0.04 0.18 0.14 360 7.39 378 28.8 0.034 0.15
May-05 869 17.2 444 <0.01 548 <0.2 <0.2 0.34 12.70 12.36 106 7.68 381 19.1 0.038 0.05
Apr-06 898 14 470 <0.02 543 <0.1 <0.01 0.06 0.30 0.24 80 8.10 433

May-07 1130 16 583 <0.05 648 <0.1 <0.01 0.29 6.00 5.71 131 7.90 506 24 0.041 0.09
May-08 939 16 521 <0.1 630 <0.1 <0.01 0.18 5.00 4.82 115 8.10 401 19 0.033 0.07
May-09 1120 16 690 <0.1 695 <0.1 <0.01 0.05 1.80 1.75 140 7.70 482 25

May-10 1080 19 546 <0.1 686 <0.1 <0.01 0.08 1.10 1.02 76 7.80 508 21 0.051 0.075
Apr-11 1050 17 450 592 <0.1 <0.01 0.23 5.00 5.10 110 7.95 474 25

Apr-12 1000 18 580 <0.1 608 <0.1 <0.01 <0.05 0.56 0.60 83 7.85 490 24 110 74 0.040 0.11
Nov-12 1000 13 570 <0.1 624 <0.1 <0.01 0.29 13.00 12.20 91 7.87 480 25 110 74 0.034 0.12
Apr-13 1000 13 540 <0.1 566 <0.10 | <0.01 0.22 5.60 5.40 80 7.90 480 22 110 67

Oct-13 970 12 520 <0.1 574 <0.10 0.09 0.89 0.80 65 7.60 480 20 100 63

Apr-14 980 13 560 <0.02 576 <0.1 <0.01 0.19 5.30 5.10 61 7.72 480 21

Oct-14 1000 16 570 <0.02 592 0.59 0.011 0.20 0.32 0.10 76 7.86 470 23

Apr-15 960 19 560 <0.02 586 <0.10 | <0.01 0.057 0.36 0.30 74 7.75 430 22

Nov-15 1000 17 580 <0.02 624 <0.10 | <0.01 0.17 0.71 0.54 90 7.76 460 25 120 72 3

Apr-16 970 20 560 <0.02 576 <0.10 [ <0.010 [ 0.061 0.41 0.35 75 791 470 24 110 70 2

Average 868 1271 465 0.16 566 0.210 | 0.023 0.134 1.96 1.82 117 7.72 384 25.8 110 70 25 0.043 | 0.113
IStd. Dev. 146 7.11 129 0.26 93.2 0.273 | 0.028 0.108 3.05 2.97 90.0 0.21 84.5 6.99 6.32 4.3 0.7 0.025 | 0.049
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Arran Landfill: M-1174
GM BluePlan Engineering Limited

HISTORICAL GROUNDWATER QUALITY DATA: TW-9

Parameter|Conductivity  Chloride | Hardness| Iron TDS | Nitrate [ Nitrite [Ammonia| TKN l\cl)i{?:neli Sulphate| pH | Alkalinity | Sodium | Calcium | Magnesium | Potassium | Barium | Boron
(ODWS NV 250 80-100 0.30 500 10 1.0 NV NV 0.15 500 | 6.5-85 500 200 NV NV NV 1.0 5.0
RUC NV 126 348 0.29 419 28 0.3 NV NV 1.35 260 6.5-8.5 410 105 NV NV NV 0.31 1.28
UNITS pS/cm mg/L mg/L mg/L | mg/ll mg/L mg/L mg/L mg/L | mg/L mg/L | Unitless| mg/L mg/L mg/L mg/L mg/L mg/L mg/L
|Feb-84 1480 115 667 0.26 <0.01 0.004 1.68 225 0.57 445 7.39 658 66

May-85 1950 230 811 7.37

Oct-88 2690 445 800 1442 7.36

Apr-89 2160 252 744 7.8 1174 0.1 0.05 72 7.96 0.76 7.41

Apr-90 2480 274 864 22 0.1 0.05 9.0 10.0 1.00 7.35

Nov-90 2720 311 846 0.30 <0.1 0.01 9.9 1.2 1.30 271 7.53 846 157

Mar-91 1890 142 632 0.01 0.1 0.01 6.8 8.32 1.52 7.70 771

May-92 1550 138 0.4 0.01 27 4 1.30 7.58 582

Nov-92 1600 150 507 0.32 <0.1 0.01 29 5.05 215 8.12 594

May-93 1820 151 690 0.08 0.1 <0.01 6.0 9.6 3.60 8.02 757

Nov-93 1860 145 656 0.18 <0.1 <0.01 54 8.8 3.40 7.56 709

May-94 1154 45.8 427 0.11 0.2 <0.01 53 6.6 1.30 8.05 596

Nov-94 1910 145 761 0.69 0.1 0.01 6.55 1.2 4.65 7.66 1010

May-95 1286 47.9 583 <0.1 0.02 2.53 4.79 226 21.9 7.71 634 37.4

Oct-95 1760 120 728 0.4 0.01 5.13 7.85 272 77 7.83 806 729

May-96 1111 14.3 488 <0.02 559 <0.05 | <0.05 <0.05 55.1 7.40 478 14.4

Sep-96 1435 86.9 635 <0.02 700 <0.05 | <0.05 <0.05 37.4 6.69 543 327

May-97 790 13.4 416 <0.1 <0.1 1.49 1.77 0.28 12.8 7.30 448 9.9

Sep-97 1440 96.8 802 <0.1 <0.1 5.61 6.12 0.51 8.2 7.40 1440 69.4

May-98 927 23.6 415 0.19 <0.05 2.02 4.11 2.09 8.9 7.50 456 14.2

May-99 1516 102.1 830 0.09 860 <0.05 | <0.05 0.52 4.6 4.08 114 7.98 450 57.4

May-00 1338 47.3 705 6.06 670 0.29 <0.05 3.22 6.1 2.88 75.4 7.39 632 42.8

Oct-00 1213 46.3 629 0.61 600 5.03 <0.05 <0.05 14 14 54.0 8.13 387 416

May-01 861 20.3 413 4.25 430 1.94 <0.05 0.06 52 5.14 20.2 7.65 444 16.9 0.25 0.38
Nov-01 1113 53.0 536 1.64 590 0.92 <0.05 2.15 4.92 277 21.0 7.46 634 35.1 0.6 0.60
May-02 994 32.6 502 <0.01 575 04 <0.2 0.17 0.86 0.69 209 7.78 517 22.9 0.109 0.39
May-03 1113 34.0 520 <0.01 672 24 <0.2 3.64 34.2 7.62 617

May-04 757 11.8 377 0.1 392 <0.2 <0.2 1.6 1.89 0.29 12.6 7.19 428 11.0 <0.005 | 0.22
Apr-06 833 16 380 <0.02 428 0.1 0.04 3.25 35 0.25 7 8.20 471

May-07 905 15 453 <0.05 531 <0.1 <0.01 24 4 1.60 17 8.00 483 15 0.029 0.28
May-08 1040 81 442 <0.1 660 0.20 0.030 3.3 42 0.90 1 8.20 425 29 0.039 0.40
May-09 760 22 390 <0.1 500 0.30 0.030 0.98 22 1.22 12 8.00 377 18

May-10 1270 35 560 <0.1 800 0.20 0.080 4.8 6 12 12 8.00 4.8 34 0.061 0.74
Apr-11 861 13 400 494 1.20 0.030 13 27 14 5 8.08 455 17

Apr-12 870 1" 470 <0.1 472 0.11 0.021 0.75 2 13 10 7.86 470 1" 96 57 0.027 0.21
Nov-12 1200 23 580 <0.1 614 0.11 0.057 6.6 8.8 22 8 7.79 630 29 64 100 0.04 0.74
Apr-13 850 9 410 <0.1 444 1.40 0.096 23 47 24 4 7.95 470 1" 7 57

Oct-13 1500 44 710 <0.10 868 0.15 8.8 12 3.7 42 7.91 800 52 76 130

Apr-14 800 13 420 <0.02 424 0.29 0.070 2.1 42 21 16 7.92 410 12

Oct-14 1600 44 740 <0.02 884 <0.10 | 0.028 10 10 0.3 38 7.99 810 50

Apr-15 1200 28 580 <0.02 594 235 1.1 3.7 19 15.6 21 791 580 29

Nov-15 1600 50 780 <0.02 878 1.36 1.39 " 12 0.98 18 8.10 820 60 72 150 52

Apr-16 850 16 430 <0.02 450 0.28 0.037 3.1 34 0.30 58 7.79 470 18 69 63 22

Average 1373 86.4 589 0.73 656 0.52 0.096 3.82 6.14 2.16 251 7.72 593 36.2 747 92.8 37.0 0.144 | 0.440
IStd. Dev. 516 95.1 155 1.79 243 0.95 0.272 3.02 3.84 2.57 23.6 0.33 226 29.8 11.2 40.4 21.2 0.199 | 0.206
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Arran Landfill: M-1174
GM BluePlan Engineering Limited

HISTORICAL GROUNDWATER QUALITY DATA: TW-10

Parameter|Conductivity  Chloride | Hardness| Iron TDS | Nitrate [ Nitrite [Ammonia| TKN ’\c‘)i{?:ne'f] Sulphate| pH | Alkalinity | Sodium | Calcium | Magnesium | Potassium | Barium | Boron
(ODWS NV 250 80-100 0.30 500 10 1.0 NV NV 0.15 500 | 6.5-85 500 200 NV NV NV 1.0 5.0
RUC NV 126 348 0.29 419 28 0.3 NV NV 1.35 260 6.5-8.5 410 105 NV NV NV 0.31 1.28
UNITS pS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L | Unitless| mg/L mg/L mg/L mg/L mg/L mg/L mg/L
|Feb-84 660 275 309 0.60 <0.01 0.003 1.45 1.8 0.35 10 7.75 352 13.2

May-85 605 8.5 288 7.82

Oct-88 548 1.6 302 264 7.95

Apr-89 561 1.0 293 1.2 365 1.60 0.07 0.01 0.74 0.73 7.67

Oct-89 563 1.4 283 1.29 0.10 0.41 1.74 7.74

Apr-90 547 1.7 279 0.26 0.10 0.02 0.29 1.9 1.61 7.62

Nov-90 544 0.8 282 0.96 0.10 0.09 0.5 7.87 315 10.9

Mar-91 549 1.2 274 0.02 0.10 0.01 1.60 7.87 322

Sep-91 561 20 283 0.01 <0.1 0.01 240 27 0.30 7.98 314

May-92 535 1.3 0.40 0.02 1.00 1.69 0.69 7.82 298

Nov-92 553 0.4 274 0.54 0.10 0.15 0.70 1.66 0.96 8.04 313

May-93 527 0.7 281 0.22 0.30 0.03 1.30 215 0.85 7.77 289

Nov-93 537 1.8 264 1.59 0.90 0.06 0.01 0.84 0.84 7.7 295

May-94 542 1.7 268 0.09 0.30 0.03 0.91 1.85 0.94 8.16 312

Nov-94 719 1.1 304 0.28 0.40 0.09 0.81 1.94 1.13 7.48 319

May-95 548 0.8 290 <0.1 0.04 1.08 0.41 0.67 22 7.72 296 10.1

Oct-95 559 17 291 0.40 0.01 0.96 2.46 1.50 4.7 8.01 315 125

May-96 666 <1.0 323 <0.02 336 <0.05 | <0.05 <0.05 33 7.50 307 11.4

Sep-96 570 <1.0 288 <0.02 300 <0.05 | <0.05 <0.05 7.9 7.57 289 9.5

May-97 500 1.6 287 <0.1 <0.1 1.53 1.93 0.40 <0.1 7.70 309 9.2

Sep-97 500 1.2 336 <0.1 <0.1 1.94 2.07 0.13 <0.1 7.60 304 205

May-98 538 <0.1 272 1.95 <0.05 0.11 0.61 0.50 <0.5 7.32 221 111

Oct-98 522 1.9 292 0.62 <0.05 232 3.4 1.08 14 7.38 225 1.4

May-99 397 <0.01 294 0.01 260 0.66 <0.05 0.06 3.5 3.44 52 8.09 201 74

Oct-99 494 175 289 <0.01 280 1.44 <0.05 1.02 6.2 5.18 10.0 7.57 293 13.4

May-00 580 53 356 0.69 260 0.91 <0.05 1.07 55 4.43 5.6 7.73 301 17.8

Oct-00 508 6.2 501 0.77 240 1.36 <0.05 1.23 36 237 14.6 8.26 198 19.2

May-01 510 3.7 252 5.63 260 0.91 <0.05 1.03 8.2 717 10.6 7.50 234 20.3 0.26 0.14
Nov-01 490 5.0 241 0.03 280 0.40 <0.05 <0.05 0.61 0.61 10.0 7.58 435 13.6 <0.05 | <0.05
May-02 529 1.1 502 0.03 287 <0.2 <0.2 1.34 2.18 0.84 1.1 7.97 305 9.5 0.061 0.07
Nov-02 939 0.7 265 <0.01 369 1.40 <0.2 1.73 2.07 0.34 10.1 7.28 298 10.2 0.058 0.09
May-03 519 0.9 279 <0.01 287 1.10 <0.2 0.95 53 7.90 302 8.9 0.052 0.07
May-04 478 <0.5 258 <0.01 273 1.00 <0.2 2.10 2.36 0.26 27 7.66 273 9.2 0.051 0.08
May-05 528 1.2 260 <0.01 276 1.80 <0.2 212 6.23 4.11 6.4 7.79 294 8.7 0.061 0.06
Apr-06 599 1 290 0.1 328 <0.1 <0.01 4.13 110 105.9 <1 8.00 358

Sep-06 545 2 260 <0.02 321 0.10 0.04 2.82 28 <0.1 <1 8.20 336 9.4

May-07 554 2 284 <0.05 305 <0.1 0.02 242 5 2.58 <1 8.10 311 9.9 0.055 0.07
May-08 544 1 281 <0.1 360 <0.1 0.01 28 6 32 2 8.20 306 9.6 0.057 0.09
May-09 543 1 300 <0.1 350 0.10 0.03 25 7 45 1 7.90 307 16

May-10 580 1 265 <0.1 370 <0.1 <0.01 9.7 33 23.3 <1 8.20 315 9.5 0.14 0.091
Apr-11 549 1 280 312 <0.1 0.01 3.4 7 3.8 2 7.89 296 9.1

Apr-12 550 <1 260 <0.1 290 <0.1 <0.01 27 12 9.6 <1 8.03 300 9.2 51 33 0.07 0.086
Nov-12 530 1 270 <0.1 240 0.11 0.02 26 30 275 <1 8.12 300 10 50 35 0.092 | 0.093
Apr-13 540 <1 260 <0.1 250 <0.10 | <0.010 28 8.2 54 3 8.15 300 9.0 50 32

Oct-13 530 1 260 <0.10 388 0.42 1.6 10 8.4 1 7.99 300 9.6 51 33

Apr-14 540 <1 290 <0.02 284 <0.1 0.03 25 6.2 3.6 <1 8.00 300 "

Oct-14 540 <1 290 <0.02 312 0.28 0.034 26 59 33 1 7.99 300 10

Apr-15 540 <1 310 <0.02 436 0.93 0.52 1.0 1.8 0.8 2 7.87 290 "

Nov-15 530 1 300 <0.02 306 1.11 0.14 22 25 0.37 <1.0 8.02 290 1 61 36 2

Apr-16 530 24 300 <0.02 278 0.76 0.09 0.81 0.97 0.15 13 8.15 300 " 60 36 2

Nov-16 540 14 290 <0.02 304 1.01 0.22 1.3 16 0.35 <1.0 8.08 300 1 59 34 2

Apr-17 550 1.8 280 <0.02 268 0.15 0.012 0.98 1.0 <0.10 <1.0 8.08 300 10 56 34 2

Oct-17 560 1.9 280 <0.02 270 0.12 0.044 3.5 43 0.78 <1.0 8.07 310 10 57 34

Apr-18 550 26 290 <0.02 265 0.81 0.090 0.88 1.1 0.18 1.2 7.97 300 10 59 36 2

Oct-18 570 5.1 280 <0.02 295 <0.10 | 0.016 3.9 38 <0.10 <1.0 7.86 300 10

Apr-19 560 54 280 <0.02 305 1.01 0.064 0.78 0.98 0.2 <1.0 8.04 290 10 57 34 2

Nov-19 590 16 300 <0.02 350 1.54 | <0.010 0.15 0.11 <0.10 <1.0 8.03 300 1 60 36 2

Apr-20 680 32 340 <0.02 355 0.66 0.153 0.64 0.9 0.26 3.0 7.89 310 15 69 41 2

Oct-20 1100 130 490 <0.02 465 0.27 0.021 1.1 1.7 0.59 3.6 7.84 400 41 99 60 2

May-21 970 120 450 <0.02 515 0.67 0.179 0.70 1.0 0.34 4.4 7.82 350 29 93 54 2

Nov-21 1100 130 470 <0.02 500 0.18 0.095 0.18 <0.20 <0.10 13 7.88 410 46 98 56 3

May-22 1200 150 530 <0.02 615 0.14 0.061 2.50 3 0.54 10 7.88 370 38 110 65 2

Oct-22 1100 130 530 <0.02 670 0.82 0.934 270 3.7 0.99 26 79 400 41 110 65 2

Average 599 13.09 309 0.33 333 0.46 0.093 1.65 6.30 4.96 3.90 7.87 307 14.2 69.4 41.9 21 0.087 | 0.085
IStd. Dev. 162.5 35.7 70.8 0.85 93.9 0.51 0.169 1.49 15.6 15.4 575 0.23 425 9.12 21.6 11.97 NA 0.063 | 0.021
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Arran Landfill: M-1174
GM BluePlan Engineering Limited

HISTORICAL GROUNDWATER QUALITY DATA: TW-11

Parameter|Conductivity  Chloride | Hardness| Iron TDS | Nitrate [ Nitrite [Ammonia| TKN l\cl)i{?:neli Sulphate| pH | Alkalinity | Sodium | Calcium | Magnesium | Potassium | Barium | Boron
(ODWS NV 250 80-100 0.30 500 10 1.0 NV NV 0.15 500 | 6.5-85 500 200 NV NV NV 1.0 5.0
RUC NV 126 348 0.29 419 28 0.3 NV NV 1.35 260 6.5-8.5 410 105 NV NV NV 0.31 1.28
UNITS pS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L | Unitless| mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Nov-93 846 318 402 0.78 <0.1 <0.01 0.047 0.55 0.50 7.38 291

May-94 871 294 479 0.33 0.20 <0.01 0.077 0.44 0.36 7.73 436

Nov-94 867 30.9 488 0.82 0.10 0.01 0.260 0.4 0.14 7.30 329

Oct-95 1085 50.1 605 0.40 0.01 0.690 1.83 1.14 78 7.35 526 75

May-96 1064 326 535 <0.02 527 <0.05 | <0.05 <0.05 28.0 7.00 459 5.6

Sep-96 1045 31.5 558 <0.02 520 <0.05 | <0.05 <0.05 <1.0 7.35 481 1.0

May-97 780 274 464 <0.1 <0.1 0.318 0.7 0.38 3.45 7.20 592 3.0

Sep-97 890 31.2 691 <0.1 <0.1 0.368 0.82 0.45 227 6.80 487 78

May-98 905 37.0 489 0.29 <0.05 0.26 0.72 0.46 7.25 6.90 353 45

Oct-98 1012 422 593 <0.05 | <0.05 1.26 23 1.04 27 6.93 427 4.1

May-99 739 411 495 0.02 430 <0.05 | <0.05 0.75 58 5.05 125 7.48 365 2.8

Oct-99 979 56.7 596 <0.01 500 0.29 <0.05 1.16 7.3 6.14 9.1 7.33 383 8.4

May-00 874 46.4 581 4.43 410 0.35 <0.05 0.25 4.8 4.55 125 7.7 454 1.5

Oct-00 1045 443 665 <0.01 510 0.60 <0.05 0.54 0.8 0.26 8.4 7.51 379 124

May-01 793 34.0 431 2.55 380 0.27 <0.05 0.16 79 7.74 222 7.37 269 8.1 0.16 0.01
Nov-01 894 50.0 514 1.57 480 0.19 <0.05 0.51 0.93 0.42 13.0 717 492 9.6 <0.5 <0.5
May-02 895 38.9 527 <0.01 502 <0.2 <0.2 0.52 1.1 0.59 6.4 7.56 457 3.2 0.024 0.01
Nov-02 1270 74.0 511 <0.01 710 0.30 0.4 0.73 1.08 0.35 10.1 7.39 454 42 0.03 <0.01
May-03 759 431 409 <0.01 415 <0.2 <0.2 0.40 8.5 7.42 366 3.0 0.02 <0.01
May-04 790 38.9 464 <0.01 498 0.40 <0.2 0.43 0.65 0.22 5.7 7.26 414 32 0.021 <0.01
May-05 778 419 399 <0.01 494 0.40 <0.2 0.50 248 1.98 7.0 7.46 377 25 0.019 0.01
Apr-06 929 64 500 <0.02 589 <0.1 0.05 0.53 1.1 0.57 4 8.00 445

Sep-06 820 37 390 0.04 495 <0.1 <0.01 0.6 0.7 0.1 5 8.00 432 6.8 0.02
May-07 928 7 485 <0.05 509 <0.1 <0.01 0.6 3 24 10 7.90 403 9.8 0.022 | 0.011
May-08 827 49 439 <0.1 540 <0.1 <0.01 0.7 3 23 7 8.00 371 10 0.019 | <0.01
May-09 832 59 460 <0.1 542 <0.1 0.02 0.4 1.9 16 6 7.90 361 19

May-10 854 40 443 <0.1 540 <0.1 0.04 0.56 1.1 0.5 10 7.90 390 6.2 0.019 | 0.011
Apr-11 770 30 370 482 0.20 0.1 0.60 4 3.1 8 7.95 367 6.2

Apr-12 770 26 420 <0.1 456 <0.1 <0.01 0.28 " 10.8 13 7.96 380 55 100 41 0.017 | 0.011
Nov-12 830 34 420 <0.1 514 <0.10 | <0.010 0.59 23 17 7 7.92 400 78 100 42 0.021 <0.01
Apr-13 770 38 390 <0.1 432 <0.10 | <0.010 0.54 22 1.6 4 7.77 350 10 98 35

Oct-13 820 34 440 <0.10 448 <0.10 0.42 1.3 0.9 4 751 410 10 110 38

Apr-14 850 45 460 <0.02 458 <0.10 | 0.012 0.46 1.8 1.3 9 7.75 370 11

Oct-14 870 64 480 <0.02 548 <0.10 | 0.012 0.40 0.6 0.2 1" 7.77 370 8.4

Apr-15 750 32 440 <0.02 350 0.21 <0.010 0.40 0.8 0.4 1 7.69 350 10

Nov-15 800 32 470 <0.02 492 0.15 0.011 0.46 0.8 0.33 " 7.75 390 8.5 120 44 1

Apr-16 760 35 410 <0.02 410 <0.10 | <0.010 0.40 0.57 0.17 3.8 7.98 370 10 100 38 <1

Nov-16 980 71 540 <0.02 534 <0.10 | <0.010 0.62 0.73 0.10 9.5 7.86 420 9.2 130 51 1

Apr-17 880 48 450 <0.02 458 <0.10 | <0.010 0.60 0.84 0.24 5.7 7.98 390 13 110 41 <1

Oct-17 850 36 460 <0.02 465 <0.10 | <0.010 0.58 0.76 0.19 " 7.87 410 79 110 45

Apr-18 760 23 430 <0.02 390 <0.10 | <0.010 0.39 0.45 <0.10 9.8 7.77 390 8.0 100 41 <1

Oct-18 810 36 440 <0.02 460 0.26 0.035 0.60 0.67 <0.10 " 7.85 390 79

Apr-19 810 30 430 <0.02 435 <0.10 | <0.010 0.35 0.55 0.20 10 7.83 380 74 100 42 <1

Average 871 416 481 0.30 484 0.14 0.036 0.49 2.02 1.59 8.91 7.58 403 7.56 107 416 <1.0 0.034 | 0.010
IStd. Dev. 110 12.76 73.1 0.86 66.5 0.14 0.065 0.23 2.33 2.35 4.88 0.34 58.9 3.52 10.25 4.20 NA 0.042 NA
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Arran Landfill: M-1174
GM BluePlan Engineering Limited

HISTORICAL GROUNDWATER QUALITY DATA: TW-11D

Parameter|Conductivity  Chloride | Hardness| Iron TDS | Nitrate [ Nitrite [Ammonia| TKN ’\c‘)i{?:ne":] Sulphate| pH | Alkalinity | Sodium | Calcium | Magnesium | Potassium | Barium | Boron
(ODWS NV 250 80-100 0.30 500 10 1.0 NV NV 0.15 500 | 6.5-85 500 200 NV NV NV 1.0 5.0
RUC NV 126 348 0.29 419 2.8 0.3 NV NV 1.35 260 6.5-8.5 410 105 NV NV NV 0.31 1.28
UNITS pS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L_| Unitless| mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Nov-12 660 5 360 <0.1 254 0.15 | <0.010 0.21 3.4 3.2 25 7.82 330 3.9 81 39 0.022 | <0.01
Apr-13 660 5 360 <0.1 378 0.44 | <0.010 0.21 2.1 1.9 24 7.98 340 36 82 37

Oct-13 650 6 350 <0.1 362 0.2 <0.050 0.55 0.5 24 7.92 340 41 80 36

Apr-14 660 4 400 <0.02 366 0.35 <0.01 0.11 1.1 1 23 7.95 340 42

Oct-14 660 4 390 <0.02 384 0.22 | <0.010 | 0.074 <1.0 <0.1 23 7.96 350 3.9

Apr-15 670 4 400 <0.02 368 0.32 | <0.010 | <0.050 0.31 0.3 20 7.82 340 3.9

Apr-16 680 33 380 <0.02 356 0.25 | <0.010 [ <0.050 0.11 0.11 21 7.87 350 3.8 89 38 <1

Apr-17 670 3.6 370 0.02 342 0.11 | <0.010 | <0.050 0.10 0.10 23 8.04 340 38 85 37 <1

Apr-18 680 3.1 390 <0.02 350 0.16 | <0.010 0.13 0.13 <0.10 20 8.03 370 3.9 92 40 <1

Apr-19 680 3.3 390 0.18 380 0.16 | <0.010 | <0.050 0.12 0.12 18 8 350 3.8 88 39 <1

Nov-19 640 32 360 <0.02 385 0.15 | <0.010 [ <0.050 0.12 0.12 19 8.07 340 3.8 83 38 <1

Apr-20 690 26 420 <0.02 365 0.18 | <0.010 0.08 0.13 <0.10 17 7.85 370 39 97 42 <1

May-21 690 22 390 <0.02 350 0.16 | <0.010 [ <0.050 | <0.10 <0.10 16 7.99 380 3.5 92 39 <1

May-22 680 1.7 390 <0.02 325 0.14 [ <0.010 0.11 0.1 <0.10 13 8.01 370 37 90 40 <1

Average 669 3.64 382 0.03 355 0.214 | <0.01 0.079 0.69 0.82 20.4 7.95 351 3.84 87.2 38.6 NA 0.022 | <0.01
IStd. Dev. 14.92 1.15 19.7 0.08 33.6 0.095 NA 0.068 1.04 1.07 3.52 0.083 15.42 0.18 542 1.69 NA NA NA
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Arran Landfill: M-1174
GM BluePlan Engineering Limited

HISTORICAL GROUNDWATER QUALITY DATA: TW-12

Parameter|Conductivity  Chloride | Hardness| Iron TDS | Nitrate [ Nitrite [Ammonia| TKN ’\c‘)i{?:n; Sulphate| pH | Alkalinity | Sodium | Calcium | Magnesium | Potassium | Barium | Boron
(ODWS NV 250 80-100 0.30 500 10 1.0 NV NV 0.15 500 | 6.5-85 500 200 NV NV NV 1.0 5.0
RUC NV 126 348 0.29 419 2.8 0.3 NV NV 1.35 260 6.5-8.5 410 105 NV NV NV 0.31 1.28
UNITS pS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L | Unitless| mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Nov-93 863 66.2 392 0.07 <0.1 <0.01 <0.005 0.6 0.6 7.61 252

May-94 1226 23.6 656 7.45 0.20 <0.01 0.05 0.5 0.45 7.40 654

Nov-94 1340 38.8 720 3.48 0.10 0.01 0.28 0.67 0.39 7.19 779

May-95 1244 24.8 687 0.10 0.02 0.25 0.56 0.31 79 7.23 671 35.0

Oct-95 1251 30.6 703 0.40 0.01 0.26 0.77 0.51 8.0 7.29 719 33.6

Sep-96 1240 29.2 637 <0.02 620 <0.05 | <0.05 <0.05 <1.0 6.69 586 20.1

May-97 1120 244 659 <0.1 <0.1 0.45 0.86 0.41 3.63 6.90 640 271

Sep-97 1040 256 728 <0.1 <0.1 0.187 0.64 0.45 272 6.90 664 445

May-98 1190 244 541 <0.05 | <0.05 0.18 0.5 0.32 2.38 6.75 524 275

Oct-98 1196 29.1 661 <0.05 | <0.05 0.15 0.6 0.45 20 6.71 497 33.0

May-99 1101 476 703 <0.01 620 <0.05 | <0.05 0.18 43 4.12 95.9 7.39 445 297

Oct-99 1066 42.7 644 <0.01 580 0.81 <0.05 0.46 9.2 8.74 134 6.72 574 21.2

May-00 1640 82.8 1062 7.32 810 <0.05 | <0.05 0.13 4.4 4.27 230 7.06 638 63.0

Oct-00 1027 81.5 833 <0.01 710 0.72 <0.05 <0.05 20 20 49.2 7.80 302 60.9

May-01 1501 714 662 0.14 730 0.20 <0.05 <0.05 75 75 226 7.10 407 45.3 0.12 0.21
Nov-01 1395 69.0 772 245 750 0.13 <0.05 0.18 1.13 0.95 182 6.94 619 51.0 <0.5 0.2
May-02 1464 69.2 841 <0.01 933 <0.2 <0.2 0.30 0.68 0.38 128 7.33 702 48.3 0.04 0.16
Nov-02 1143 74.0 678 <0.01 1032 <0.2 <0.2 0.26 0.78 0.52 98.2 7.43 509 42.8 0.036 0.19
May-03 1641 69.4 919 <0.01 1080 <0.2 <0.2 0.34 273 7.29 654 55.0 0.042 0.16
May-04 1458 714 854 <0.01 1100 <0.2 <0.2 0.29 0.62 0.33 230 7.08 657 57.2 0.041 0.17
May-05 1449 60.2 796 <0.01 934 <0.2 <0.2 0.32 0.91 0.59 155 7.15 642 51.9 0.032 0.15
Apr-06 1370 59 740 <0.02 886 <0.1 0.01 0.31 2 1.69 94 8.10 682

Sep-06 1390 55 700 4.74 858 <0.1 <0.01 0.22 0.5 0.3 102 8.00 706 49.1 0.23
May-07 1340 53 681 <0.05 756 <0.1 <0.01 0.31 0.7 0.4 57 7.80 662 47 0.033 0.17
May-08 1350 47 735 <0.1 850 <0.1 <0.01 0.37 0.8 04 89 8.10 642 45 0.032 0.2
May-09 1300 44 720 <0.1 825 <0.1 0.01 0.25 1.6 14 51 7.70 640 45

May-10 1290 41 615 <0.1 820 <0.1 0.01 0.34 1.4 1.1 35 7.70 632 39 0.034 0.18
Apr-11 1240 39 560 758 <0.1 0.03 0.37 2 20 23 7.87 616 40.5

Apr-12 1200 37 580 <0.1 682 <0.1 <0.01 0.18 0.77 0.6 16 7.75 620 38 100 79 0.025 0.19
Nov-12 1200 36 600 <0.1 640 <0.1 <0.01 0.29 0.88 0.6 12 7.69 620 43 100 84 0.024 0.20
Apr-13 1200 36 570 <0.1 650 <0.1 <0.01 0.34 13 0.9 12 7.74 610 40 100 79

Oct-13 1100 35 580 <0.10 632 <0.1 0.25 0.66 0.4 7 7.53 620 40 100 79

Apr-14 1200 34 600 <0.02 614 <0.1 <0.01 0.41 0.92 0.5 6 7.74 610 40

Oct-14 1200 34 620 <0.02 666 <0.1 <0.01 0.38 0.56 0.2 8 7.76 610 42

Apr-15 1200 32 650 0.13 592 <0.1 0.023 0.39 0.85 0.5 27 7.67 600 41

Nov-15 1200 32 620 <0.02 676 <0.1 0.070 0.42 0.75 0.34 12 7.58 610 44 110 83 <1

Apr-16 1100 31 630 <0.02 606 <0.10 | <0.010 0.35 0.5 0.15 5.9 7.92 620 43 110 84 <1

Nov-16 1100 31 620 <0.02 652 <0.10 | <0.010 0.37 0.51 0.14 32 7.84 620 42 110 81 <1

Apr-17 1100 30 550 <0.02 584 <0.10 | <0.010 0.31 0.48 0.17 1.1 7.85 600 37 97 74 <1

Oct-17 1100 30 560 <0.02 470 <0.10 | <0.010 0.47 0.9 0.43 <1.0 7.86 590 41 99 75

Apr-18 1100 37 630 <0.02 610 <0.10 | <0.010 0.50 0.68 0.19 13 7.63 630 40 110 84 <1

Oct-18 1300 59 680 <0.02 730 <0.10 | <0.010 0.45 0.92 0.47 58 7.65 630 44

Apr-19 1200 46 630 <0.02 660 <0.10 | <0.010 0.38 0.73 0.35 31 7.67 590 42 110 85 <1

Nov-19 1200 46 590 <0.02 675 <0.10 | <0.010 0.41 0.82 0.41 17 7.76 600 42 100 79 <1

Apr-20 1200 43 600 <0.02 615 <0.10 | <0.010 0.40 0.71 0.31 8.7 761 580 41 110 81 <1

Oct-20 1100 46 590 <0.02 645 <0.10 | <0.010 0.30 0.63 0.33 3.6 7.87 590 39 100 81 <1

May-21 1200 63 600 <0.02 585 <0.10 | <0.010 0.28 0.67 0.39 1.3 7.59 590 41 110 80 <1

Nov-21 1300 80 600 <0.02 650 <0.10 | <0.010 0.57 1.1 0.48 76 7.65 610 46 110 79 <1

May-22 1200 67 590 <0.02 595 <0.10 | <0.010 0.41 0.85 0.44 2 7.74 570 48 100 80 <1

Oct-22 1100 65 590 <0.02 565 <0.10 | <0.010 0.34 0.79 0.45 <1.0 7.81 590 45 100 80 <1

Average 1234 46.9 664 0.61 718 0.098 | 0.023 0.318 57.5 7.50 600 42.0 104.2 80.4 <1 0.042 | 0.185
IStd. Dev. 151 175 108, 1.78 146 0.150 [ 0.030 0.106 74.7 0.382 91.4 8.66 5.36 2.95 NA 0.027 | 0.023
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Arran Landfill: M-1174
GM BluePlan Engineering Limited

HISTORICAL GROUNDWATER QUALITY DATA: TW-13

Parameter|Conductivity  Chloride | Hardness| Iron TDS | Nitrate [ Nitrite [Ammonia| TKN ’\c‘)i{?:ne'f] Sulphate| pH | Alkalinity | Sodium | Calcium | Magnesium | Potassium | Barium | Boron
(ODWS NV 250 80-100 0.30 500 10 1.0 NV NV 0.15 500 | 6.5-85 500 200 NV NV NV 1.0 5.0
RUC NV 126 348 0.29 419 28 0.3 NV NV 1.35 260 6.5-8.5 410 105 NV NV NV 0.31 1.28
UNITS pS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L | mg/L mg/L | Unitless| mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Nov-93 399 4.4 209 0.07 <0.1 <0.01 0.032 0.66 0.63 7.70 337

May-94 1217 9.8 696 20.8 0.20 <0.01 0.075 0.78 0.71 7.29 680

Nov-94 1255 5.8 745 10.3 0.10 0.01 0.310 13 0.99 7.00 799

May-95 1255 9.4 748 <0.1 0.02 0.190 0.95 0.76 21 7.08 733 19.8

Oct-95 1212 59 702 0.40 0.01 0.270 1.06 0.79 7.9 6.70 712 229

Sep-96 1268 2.8 664 <0.02 645 <0.05 | <0.05 <0.05 221 7.45 618 14.7

May-97 1180 45 686 <0.1 <0.1 0.302 0.76 0.46 <0.1 6.70 808 16.7

Sep-97 1060 6.3 785 <0.1 <0.1 0.185 0.68 0.50 1.04 6.70 725 34.1

May-98 1119 25 636 <0.05 | <0.05 0.30 0.51 0.21 <0.5 6.61 492 19.0

Oct-98 1201 5.9 725 <0.05 | <0.05 0.20 0.8 0.60 49 6.59 530 21.8

May-99 933 5.4 612 0.01 550 <0.05 | <0.05 0.13 52 5.07 8.6 7.26 542 17.0

Oct-99 1355 95.4 779 <0.01 720 0.37 <0.05 0.67 5.8 5.13 247 6.89 583 39.1

May-00 1192 14.1 808 13 600 0.20 <0.05 <0.05 3.1 3.1 284 7.02 631 36.5

Oct-00 1114 16.5 671 0.51 530 0.92 <0.05 <0.05 4.2 42 20.2 7.35 258 30.7

May-01 1170 124 464 0.1 590 0.15 <0.05 <0.05 72 7.2 17 6.80 467 239 0.09 0.1
Nov-01 1104 15.0 623 1.53 590 0.16 <0.05 0.28 1.42 1.14 1" 6.80 682 36.6 <0.5 0.1
May-02 1178 8.4 716 <0.01 711 <0.2 <0.2 0.40 0.75 0.35 0.9 7.27 736 237 0.021 0.06
Nov-02 1126 124 674 0.03 926 <0.2 <0.2 0.34 0.73 0.39 46.8 7.29 695 241 0.028 0.08
May-03 1188 8.5 683 <0.01 716 <0.2 <0.2 0.36 16.8 7.36 738 237 0.019 0.06
May-04 1073 8.8 627 <0.01 694 <0.2 <0.2 0.40 0.7 0.30 <0.5 7.03 676 21.7 0.022 0.06
May-05 1188 8.9 598 0.020 710 <0.2 <0.2 0.51 1.08 0.57 252 7.15 685 239 0.027 0.07
Apr-06 1200 9 670 <0.02 728 <0.1 <0.01 0.38 0.7 0.32 21 7.8 732

Sep-06 1230 9 650 <0.02 724 <0.1 <0.01 0.33 0.7 04 69 7.8 721 291

May-07 1210 8 691 <0.05 697 <0.1 <0.01 0.40 0.9 0.5 26 77 690 27 0.022 0.08
May-08 609 3 641 <0.1 780 0.40 <0.01 0.50 22 1.7 44 8.2 293 25 0.022 0.08
May-09 1180 7 690 <0.1 745 <0.1 <0.01 0.42 11 0.7 18 75 665 27

May-10 1190 7 616 <0.1 740 <0.1 <0.01 0.41 0.9 0.5 15 76 660 25 0.018 0.08
Apr-11 1170 7 570 698 <0.1 <0.01 0.60 5 42 10 75 652 24.8

Apr-12 1200 7 640 <0.1 630 <0.1 <0.01 0.2 1.2 1 15 7.63 660 24 140 72 0.02 0.089
Nov-12 1100 7 610 <0.1 576 <0.1 <0.01 0.54 1.9 1.3 9 77 640 26 120 72 0.018 | 0.097
Apr-13 1100 7 620 <0.1 632 <0.10 | <0.010 0.47 13 0.8 4 7.62 630 25 130 7

Oct-13 1000 7 570 <0.10 596 <0.10 0.39 1.3 0.9 1 7.45 610 25 120 66

Apr-14 1100 7 620 <0.02 592 <0.10 | <0.01 0.41 13 0.9 1 7.55 620 24

Oct-14 1000 14 560 <0.02 546 <0.10 | <0.010 0.46 0.93 0.5 4 7.65 560 22

Apr-15 1000 1" 580 <0.02 514 <0.10 | <0.010 0.48 0.93 04 <1 7.56 570 24

Nov-15 1000 15 560 <0.02 576 <0.10 | 0.013 0.56 0.92 0.36 46 7.48 570 25 120 62 <1

Apr-16 1000 15 590 0.13 540 <0.10 | <0.010 0.44 0.68 0.25 <1.0 7.87 590 24 130 66 <1

Nov-16 980 20 550 <0.02 520 <0.10 | <0.010 0.57 0.82 0.24 6.1 7.79 530 23 120 60 <1

Apr-17 1000 15 550 <0.02 554 <0.10 | <0.010 0.39 0.82 0.43 <1.0 7.82 570 22 120 62 <1

Oct-17 1000 23 560 <0.02 460 <0.10 | <0.010 0.42 0.63 0.21 53 7.74 560 23 120 61

Apr-18 1000 16 570 <0.02 525 <0.10 | <0.010 0.89 1.0 0.12 <1.0 7.70 590 23 120 63 <1

Oct-18 1000 16 540 <0.02 545 <0.10 | <0.010 0.58 0.76 0.18 <1.0 7.66 560 24

Apr-19 1000 14 530 <0.02 495 <0.10 | <0.010 0.38 0.54 0.16 <1.0 7.59 550 24 110 59 <1

Nov-19 950 23 490 0.1 500 <0.10 | <0.010 0.55 0.73 0.18 21 7.70 510 22 110 55 <1

Apr-20 1000 22 530 <0.02 525 <0.10 | <0.010 0.76 0.99 0.23 <1.0 7.53 530 22 120 59 <1

Oct-20 990 22 520 <0.02 490 <0.10 | <0.010 0.30 0.49 0.19 <1.0 7.59 530 21 110 60 <1

May-21 990 21 530 <0.02 515 <0.10 | <0.010 0.35 0.53 0.19 <1.0 7.56 540 22 120 59 <1

Nov-21 1100 29 540 <0.02 595 <0.10 | <0.010 0.71 0.94 0.23 4.8 7.53 570 28 120 59 <1

May-22 1100 42 590 <0.02 580 <0.10 | <0.010 0.61 1.1 0.46 <1.0 7.7 570 32 130 64 <1

Average 1085 13.6 617 1.12 615 0.10 0.021 0.410 1.47 21.8 7.40 604 247 121 62.9 <1 0.028 | 0.081
IStd. Dev. 159 14.1 99 4.00 100.3 0.15 0.029 0.175 1.51 43.2 0.383 113 4.94 7.81 4.98 NA 0.021 0.016
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Arran Landfill: M-1174
GM BluePlan Engineering Limited

HISTORICAL GROUNDWATER QUALITY DATA: TW-14

Parameter|Conductivity  Chloride | Hardness| Iron TDS | Nitrate [ Nitrite [Ammonia| TKN l\cl)i{?:neli Sulphate| pH | Alkalinity | Sodium | Calcium | Magnesium | Potassium | Barium | Boron
(ODWS NV 250 80-100 0.30 500 10 1.0 NV NV 0.15 500 | 6.5-85 500 200 NV NV NV 1.0 5.0
RUC NV 126 348 0.29 419 28 0.3 NV NV 1.35 260 6.5-8.5 410 105 NV NV NV 0.31 1.28
UNITS pS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L | Unitless| mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Nov-93 812 26 391 0.47 <0.1 <0.01 <0.005 0.59 0.59 7.36 852

May-94 997 8.5 553 0.74 1.00 0.02 0.07 0.31 0.24 7.67 472

Nov-94 1057 6.0 564 0.13 0.10 0.01 0.41 0.35 -0.06 7.24 489

May-95 1061 54 623 <0.1 0.03 0.09 0.42 0.33 6.7 7.38 440 21.0

Oct-95 1095 10.5 628 0.40 0.01 0.47 0.89 0.42 8.9 7.36 644 211

May-96 1392 1.23 709 <0.02 697 <0.05 | <0.05 <0.05 29.9 6.90 696 17.0

Sep-96 1035 0.87 548 <0.02 530 <0.05 | <0.05 <0.05 14.3 6.80 518 10.3

May-97 940 3.1 572 <0.1 <0.1 <0.04 0.26 0.26 7.45 6.90 571 127

Sep-97 890 4.1 585 <0.1 <0.1 0.024 0.24 0.22 7.08 7.20 532 28.0

May-98 964 0.9 497 0.40 <0.05 0.13 0.7 0.57 8.26 6.83 443 13.9

Oct-98 927 55 558 <0.05 | <0.05 0.04 0.5 0.46 20 6.98 420 16.6

May-99 719 0.46 515 0.01 450 <0.05 | <0.05 0.06 3.1 3.04 16.7 7.66 382 125

Oct-99 903 1.7 539 <0.01 490 0.53 <0.05 0.32 58 5.48 17.2 7.02 520 18.2

May-00 1087 77 683 0.15 530 0.20 <0.05 <0.05 3.5 35 78.3 712 558 26.1

Oct-00 1119 8.3 681 0.17 530 272 <0.05 <0.05 1.2 1.2 50.6 7.21 290 251

May-01 1068 6.7 458 0.06 530 0.27 <0.05 <0.05 4.8 48 100.2 6.97 395 22.0 0.1 0.16
Nov-01 1024 9.0 582 0.55 550 0.20 <0.05 <0.05 0.71 0.71 96 7.00 538 236 <0.5 0.1
May-02 1186 3.0 658 <0.01 676 <0.2 <0.2 0.08 0.22 0.14 82.3 7.45 598 19.4 0.025 0.1
Nov-02 1126 28 572 <0.01 759 0.20 <0.2 0.04 0.19 0.15 66.2 7.45 522 18.6 0.021 0.12
May-03 1132 2.8 649 <0.01 702 0.20 <0.2 0.15 88.6 7.32 639 18.9 0.028 0.09
May-04 1008 28 628 <0.01 662 <0.2 <0.2 0.07 0.21 0.14 82.4 7.19 567 19.1 0.027 0.09
May-05 1129 1.1 602 <0.01 702 <0.2 <0.2 0.05 0.42 0.37 117 7.57 591 17.6 0.025 0.09
Apr-06 1100 2 640 <0.02 703 <0.1 <0.01 0.07 0.2 0.13 105 8.10 576

Sep-06 1200 3 650 <0.02 762 <0.1 <0.01 <0.05 0.2 0.2 141 8.00 638 17.7

May-07 1120 2 669 <0.05 698 <0.1 <0.01 0.16 0.7 0.5 85 7.80 575 27 0.022 0.08
May-08 1070 3 578 <0.1 700 <0.1 <0.01 0.16 0.8 0.6 78 8.10 551 18 0.024 0.11
May-09 1030 2 630 <0.1 665 <0.1 0.01 0.10 15 14 66 7.60 527 17

May-10 1030 3 541 <0.1 654 <0.1 <0.01 0.10 0.5 0.4 59 7.80 524 16 0.021 0.1
Apr-11 981 2 450 612 <0.1 <0.01 0.13 3 26 44 7.89 508 15.8

Apr-12 950 2 510 <0.1 530 <0.1 <0.01 <0.05 0.28 0.3 37 7.73 500 16 100 63 0.018 0.12
Apr-13 930 8 520 <0.1 502 <0.1 <0.01 0.13 0.7 0.6 13 7.92 510 9.5 110 62

Apr-14 1000 7 580 <0.02 534 <0.1 <0.01 0.16 0.46 0.3 17 7.68 560 13

Apr-15 1000 9 650 <0.02 500 <0.1 0.012 0.12 0.43 0.3 15 7.66 550 15

Apr-16 940 1 570 <0.02 522 <0.10 | <0.010 0.12 0.13 <0.10 14 7.89 540 15 120 68 <1

Apr-17 1000 17 550 <0.02 534 <0.10 | <0.010 | 0.076 0.24 0.16 13 7.82 540 14 110 67 <1

Apr-18 1000 26 570 <0.02 535 <0.10 | <0.010 0.17 0.22 <0.10 13 7.73 550 16 120 68 <1

Apr-20 960 20 550 0.05 510 <0.10 | <0.010 0.19 0.23 <0.10 10 7.72 510 17 110 67 <1

May-21 980 27 530 <0.02 500 <0.10 | <0.010 | 0.065 0.19 0.13 16 7.60 510 16 110 63 <1

May-22 990 31 540 <0.02 500 <0.10 | <0.010 0.23 0.22 <0.10 13 7.80 510 19 110 65 <1

Average 1024 7.18 578 0.08 592 0.20 0.026 0.108 0.96 0.95 45.0 747 535 17.8 111 65.4 <1 0.031 0.105
IStd. Dev. 114 7.51 68.4 0.17 93.8 0.45 0.031 0.104 1.35 1.39 39.2 0.375 92 4.40 6.41 2.45 NA 0.024 | 0.022
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Arran Landfill: M-1174
GM BluePlan Engineering Limited

HISTORICAL GROUNDWATER QUALITY DATA: TW-15

Parameter|Conductivity  Chloride | Hardness| Iron TDS | Nitrate [ Nitrite [Ammonia| TKN l\cl)i{?:neli Sulphate| pH | Alkalinity | Sodium | Calcium | Magnesium | Potassium | Barium | Boron
(ODWS NV 250 80-100 0.30 500 10 1.0 NV NV 0.15 500 | 6.5-85 500 200 NV NV NV 1.0 5.0
RUC NV 126 348 0.29 419 28 0.3 NV NV 1.35 260 6.5-8.5 410 105 NV NV NV 0.31 1.28
UNITS pS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L_| Unitless| mg/L mg/L mg/L mg/L mg/L mg/L mg/L
rSep-97 620 77 448 0.43 0.16 0.237 0.49 0.25 6.0 7.00 366 8.6

May-98 534 27 276 27 <0.05 0.18 0.71 0.53 9.8 6.97 256 3.0

Oct-98 1078 38.7 651 <0.05 | <0.05 1.24 24 1.16 7.8 6.75 557 57

May-99 439 54 321 0.02 270 0.35 <0.05 <0.05 52 5.20 20.0 7.42 231 22

Oct-99 924 59.1 554 <0.01 520 0.41 <0.05 1.75 77 5.95 56.8 6.78 381 8.5

May-00 602 10.2 426 5.27 300 41 <0.05 <0.05 2.8 28 22.4 7.50 298 10.6

Oct-00 654 12.6 444 <0.01 330 4.4 <0.05 <0.05 1.4 14 294 7.53 231 1.2

May-01 556 9.6 254 1.17 280 2.19 <0.05 <0.05 52 52 22.7 7.54 235 8.2 0.090 0.01
Nov-01 566 12.0 312 0.72 300 1.98 <0.05 <0.05 0.69 0.69 18.0 7.31 444 7.9 <0.5 <0.5
May-02 603 4.8 370 0.02 340 2.8 <0.2 <0.03 0.44 0.44 13.9 7.86 318 32 0.014 0.01
Nov-02 867 103 632 <0.01 <0.2 <0.2 <0.03 0.34 0.34 51.7 7.49 482 4.4 0.026 | <0.01
May-03 589 4.0 334 <0.01 328 26 <0.2 0.03 21.4 7.68 309 3.1 0.012 0.01
May-04 535 43 305 <0.01 350 32 <0.2 0.03 0.5 0.47 13.8 7.54 283 27 0.012 | <0.01
May-05 590 3.4 305 <0.01 366 22 <0.2 0.04 0.61 0.57 16.1 7.80 308 26 0.010 | <0.01
Apr-06 578 2 330 0.05 703 <0.1 <0.01 0.07 0.7 0.63 105 8.30 324

Sep-06 827 10 520 0.61 494 <0.1 <0.01 0.17 0.4 0.2 5 8.00 503 42 <0.02
May-07 636 4 361 <0.05 422 1.9 <0.01 <0.05 0.7 0.7 13 8.10 334 29 0.012 | 0.011
May-08 621 5 341 <0.1 410 7.8 <0.01 0.12 1.3 1.18 15 8.20 294 28 0.012 | 0.012
May-09 600 3 360 <0.1 395 37 0.01 <0.05 0.8 0.8 12 8.00 307 28

May-10 647 5 339 <0.1 420 2.0 <0.01 0.06 1.4 1.3 21 8.00 321 28 0.012 | 0.013
Apr-11 579 4 280 386 13 <0.01 0.06 1.4 14 19 8.13 286 3.2

Apr-12 640 2 340 <0.1 342 0.86 <0.01 <0.05 1.3 1.3 13 7.95 330 26 82 33 0.0100 0.1
Nov-12 630 3 340 <0.1 348 0.64 | <0.010 0.05 24 24 10 8.08 340 27 79 34 0.0085 | 0.074
Apr-13 620 3 340 <0.1 344 0.79 | <0.010 | <0.050 0.83 0.8 13 8.06 330 26 82 32

Oct-13 600 3 320 <0.10 342 0.44 <0.050 1.0 1.0 8 7.73 320 24 79 31

Apr-14 630 3 370 <0.02 324 0.64 <0.01 <0.05 <0.05 <0.1 10 7.90 340 32

Oct-14 620 3 360 <0.02 338 0.51 <0.01 <0.050 0.29 0.3 7 7.97 340 26

Apr-15 590 3 340 <0.02 278 0.43 <0.01 | <0.050 0.44 0.4 10 7.74 300 25

Nov-15 630 26 380 <0.02 368 0.43 <0.01 <0.050 0.22 0.22 9.3 7.84 340 29 95 34 <1

Apr-16 620 2.1 360 <0.02 334 0.44 | <0.010 | <0.050 0.2 0.20 12 8.03 340 3.0 90 33 <1

Nov-16 640 20 380 <0.02 342 0.39 | <0.010 [ <0.050 0.22 0.22 77 7.98 350 28 95 34 <1

Apr-17 560 1.8 300 <0.02 292 0.42 | <0.010 | <0.050 0.22 0.22 1" 8.03 290 23 74 28 <1

Oct-17 600 1.6 330 <0.02 245 0.1 <0.010 | 0.065 0.32 0.25 6 8.00 330 24 84 30

Apr-18 650 26 370 <0.02 300 0.36 | <0.010 | 0.067 0.16 <0.10 13 7.95 350 26 93 34 <1

Oct-18 610 22 340 <0.02 340 0.28 | <0.010 [ <0.050 0.14 0.14 72 7.86 340 2.4

Apr-19 650 24 360 0.02 345 0.41 <0.010 0.07 0.13 <0.10 9.9 7.93 340 26 90 33 <1

Nov-19 630 24 350 <0.02 360 0.32 | <0.010 [ <0.050 | <0.10 <0.10 6.3 79 350 24 87 31 <1

Apr-20 620 20 350 <0.02 310 0.46 | <0.010 | <0.050 0.15 0.15 10 7.78 330 26 88 32 <1

Oct-20 630 28 350 <0.02 350 0.80 | <0.010 [ <0.050 | <0.10 <0.10 75 7.87 340 23 86 32 <1

May-21 610 28 340 <0.02 345 045 | <0.010 | <0.050 0.11 0.11 9.4 7.96 330 23 87 30 <1

Nov-21 650 27 360 <0.02 325 0.30 | <0.010 0.26 0.56 0.30 8.7 7.82 360 24 90 32 <1

May-22 570 22 330 <0.02 300 0.33 | <0.010 0.13 0.19 <0.10 6.2 8.12 310 24 84 29 <1

Oct-22 590 29 350 <0.02 330 0.21 <0.010 0.17 0.57 0.40 23 8.16 340 4.2 83 35 <1

Average 633 8.5 368 0.22 354 0.02 0.13 16.7 7.78 335 3.78 86.0 321 <1 0.020 | 0.010
IStd. Dev. 106 17.9 82.5 0.86 79.0 0.04 0.32 174 0.37 63.4 2.37 572 1.92 NA 0.024 NA
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Arran Landfill: M-1174
GM BluePlan Engineering Limited

HISTORICAL GROUNDWATER QUALITY DATA: TW-15D

Parameter|Conductivity | Chloride [ Hardness| Iron TDS Nitrate | Nitrite |Ammonia| TKN ,a:?:;eli Sulphate| pH Alkalinity | Sodium | Calcium [ Magnesium | Potassium | Barium | Boron

ODWS NV 250 80-100 | 0.30 500 10 1.0 NV NV 0.15 500 | 6.5-85 500 200 NV NV NV 1.0 5.0

RUC NV 126 348 0.29 419 28 0.3 NV NV 1.35 260 6.5-8.5 410 105 NV NV NV 0.31 1.28

UNITS uS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L | Unitless| mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Nov-12 590 3 310 <0.1 324 <0.10 | <0.010 0.40 1.30 0.9 25 7.84 290 54 68 34 0.047 | 0.030

Apr-13 600 3 310 <0.1 332 <0.10 | 0.042 0.40 0.75 0.3 25 8.15 300 4.7 73 32

Oct-13 580 3 310 <0.10 320 <0.10 0.29 0.40 0.1 23 8.1 310 45 7 32

Apr-14 590 2 340 <0.02 312 <0.10 | <0.01 0.32 1.30 1.0 25 7.97 300 5.4

Oct-14 590 3 340 <0.02 346 <0.10 | <0.010 0.31 0.34 <0.1 22 8.00 310 4.8

Apr-15 600 3 340 <0.02 148 <0.10 | 0.055 0.27 0.38 0.1 22 7.90 310 5.1

Apr-16 590 27 350 <0.02 308 <0.10 | <0.010 0.26 0.35 <0.10 24 8.1 310 5.2 81 35 1

Apr-17 610 3.1 330 <0.02 318 <0.10 | 0.019 0.20 0.30 <0.10 22 8.12 310 4.7 78 33 <1

Apr-18 610 3.2 350 <0.02 280 <0.10 | 0.010 0.27 0.30 <0.10 23 8.04 320 4.9 82 35 1

Apr-19 610 3.1 330 <0.02 325 <0.10 | <0.010 0.25 0.29 <0.10 24 8.02 300 4.8 7 33 <1

Apr-20 620 23 350 <0.02 320 <0.10 | 0.035 0.30 0.31 <0.10 22 7.99 320 5.0 82 35 1

May-21 600 3.1 330 <0.02 290 <0.10 | 0.012 0.23 0.32 <0.10 24 7.88 310 4.6 79 32 <1

May-22 610 2.6 340 <0.02 280 <0.10 | <0.010 [ 0.32 0.34 <0.10 22 8.05 310 4.7 80 33 <1

Average 600 2.85 333 <0.1 300 <0.1 0.017 0.29 0.51 0.21 233 8.01 308 4.91 771 33.4 1.0 0.047 | 0.030

IStd. Dev. 11.55 0.36 14.9 NA 49.7 NA 0.017 0.06 0.37 0.34 1.25 0.10 8.32 0.29 4.86 1.26 0.0 NA NA
HISTORICAL GROUNDWATER QUALITY DATA: TW-16

Parameter|Conductivity | Chloride [ Hardness| Iron TDS Nitrate | Nitrite |Ammonia| TKN 13;?:;; Sulphate| pH Alkalinity | Sodium | Calcium [ Magnesium | Potassium | Barium | Boron

ODWS NV 250 80-100 0.30 500 10 1.0 NV NV 0.15 500 6.5-8.5 500 200 NV NV NV 1.0 5.0

RUC NV 126 348 0.29 419 2.8 0.3 NV NV 1.35 260 |6.5-85( 410 105 NV NV NV 0.31 1.28

UNITS uS/cm mg/L m_q!L mg/L mg/L mg/L mg/L mqﬂ_ mg/L mg/L mg/L | Unitless mg/L _mg/L mg/L mg/L mg/L mg/L mg/L

Sep-06 551 3 260 0.12 360 <0.1 <0.01 0.25 0.3 <0.1 24 8.2 304 26.1 0.47

May-07 585 3 301 <0.05 352 <0.1 <0.01 <0.05 <0.5 <0.5 29 8.1 294 25 0.033 0.36

May-08 537 3 280 <0.1 410 0.2 0.07 0.17 0.6 0.4 26 8.2 268 14 0.044 | 0.089

May-09 621 2 350 <0.1 400 0.4 <0.01 <0.05 1.8 1.8 38 8.0 308 23

May-10 614 2 274 <0.1 390 0.2 <0.01 0.07 0.9 0.8 38 8.1 297 20 0.036 | 0.35

Apr-11 630 2 280 388 0.2 <0.01 0.05 3.0 28 38 7.98 308 20

Apr-12 640 2 300 <0.1 352 0.2 <0.01 <0.05 14 1.4 40 8.07 320 19 54 41 0.031 0.32

Apr-13 630 2 300 <0.1 334 0.1 <0.010 0.08 3.0 29 39 8.14 300 21 53 41

Apr-14 650 <1 340 <0.02 358 <0.1 0.02 0.08 11 1.0 38 8.03 320 23

Apr-15 640 2 330 <0.02 276 <0.10 | <0.010 0.09 0.16 <0.1 35 7.93 310 22

Apr-16 650 25 340 <0.02 346 <0.10 | <0.010 | 0.06 0.14 <0.10 36 7.88 320 23 62 45 2

Apr-17 650 34 320 <0.02 332 0.1 <0.010 | <0.050 0.13 0.13 36 8.20 310 20 57 43 1

Apr-18 650 5.0 330 <0.02 300 <0.10 | <0.010 0.10 <0.10 <0.10 34 8.09 330 21 60 45 1

Apr-19 620 5.1 310 <0.02 375 <0.10 | <0.010 [ <0.050 | <0.10 | <0.10 34 8.21 300 21 56 42 1

Apr-20 650 6.6 340 <0.02 340 0.12 | <0.010 | <0.050 | <0.10 <0.10 33 8.00 320 20 61 46 2

May-21 650 9.1 330 <0.02 310 <0.10 | <0.010 [ <0.050 | <0.10 | <0.10 32 7.94 330 18 60 43 1

May-22 660 11.0 360 <0.02 295 <0.10 | <0.010 0.10 0.14 <0.10 28 8.1 330 20 65 47 1

Average 625 3.98 314 0.03 348 0.12 | 0.010 | 0.072 0.77 0.74 34.0 8.07 310 20.9 58.7 437 1.29 0.036 | 0.318

IStd. Dev. 35.8 2.75 29.2 0.03 38.1 0.10 0.016 0.061 0.99 0.99 4.77 0.103 15.9 2.77 3.94 2.18 0.49 0.006 | 0.140
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Arran Landfill: M-1174
GM BluePlan Engineering Limited

HISTORICAL GROUNDWATER QUALITY DATA: TW-17

Parameter|Conductivity | Chloride [ Hardness| Iron TDS Nitrate | Nitrite |Ammonia| TKN li:?:;eli Sulphate| pH Alkalinity | Sodium | Calcium [ Magnesium | Potassium | Barium | Boron

ODWS NV 250 80-100 0.30 500 10 1.0 NV NV 0.15 500 6.5-8.5 500 200 NV NV NV 1.0 5.0

RUC NV 126 348 0.29 419 2.8 0.3 NV NV 1.35 260 |6.5-85( 410 105 NV NV NV 0.31 1.28

UNITS uS/cm mg/L mﬂ/L mg/L mg/L mg/L mg/L mqﬂ_ mg/L mg/L mg/L Unitless mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Sep-06 645 4 320 0.20 404 <0.1 <0.01 1.26 12 <0.1 57 8.2 327 21.2 0.11

May-07 553 3 282 <0.05 360 0.30 0.02 0.58 1.0 0.42 34 8.1 273 14 0.044 0.08

May-08 1430 2 817 <0.1 360 <0.1 <0.01 0.55 11 0.6 307 8.1 531 31 0.087 | 0.36

May-09 511 2 290 <0.1 335 0.3 0.16 0.75 21 14 22 79 264 14

May-10 503 3 228 <0.1 330 0.4 0.24 0.71 11 0.4 20 8.1 246 11 0.039 | 0.077

Apr-11 507 2 230 298 0.5 <0.01 0.54 4.0 3.2 20 8.19 253 12

Apr-12 500 2 230 <0.1 274 <0.1 0.041 0.40 0.72 0.3 18 8.11 250 11 48 28 0.037 | 0.08

Apr-13 500 2 240 <0.1 174 0.2 0.16 0.56 1.1 0.6 19 8.17 250 11 49 29

Apr-14 500 2 260 <0.02 262 <0.1 0.047 0.57 0.64 <0.1 20 8.01 250 13

Apr-15 490 3 260 <0.02 222 0.2 0.097 0.40 0.62 0.2 17 7.83 250 13

Apr-16 500 2.6 260 <0.02 260 <0.10 | 0.036 0.35 0.40 <0.10 20 8.10 260 13 54 31 1

Apr-17 480 22 230 <0.02 260 0.23 0.107 0.25 0.35 <0.10 18 8.14 230 11 48 27 1

Apr-18 520 25 260 <0.02 240 0.22 0.083 0.49 0.47 <0.10 21 8.03 260 13 54 30 1

Apr-19 500 3.0 260 <0.02 245 0.36 | 0.066 0.46 0.57 0.11 19 8.24 250 12 53 30 1

Apr-20 480 21 250 <0.02 255 0.45 0.079 0.36 0.44 <0.10 18 7.99 250 12 53 29 1

May-21 470 25 240 <0.02 235 0.21 0.066 0.31 0.39 <0.10 19 8.15 240 1 51 27 1

May-22 490 25 260 <0.02 210 0.32 0.047 0.33 0.46 0.13 19 8.1 250 12 53 30 1

Average 563 249 289 <0.1 278 0.22 | 0.074 | 0.522 0.98 0.73 39.3 8.09 273 13.8 514 29.0 1.0 0.052 | 0.141

IStd. Dev. 227 0.56 138 NA 61.3 0.15 0.064 0.235 0.90 0.94 69.7 0.11 69.7 5.03 2.51 1.41 0.00 0.024 | 0.123

SUMMARY OF GROUNDWATER QUALITY DATA: WELLS TW-18 THROUGH TW-21 (SEPTEMBER 2006)

Parameter|Conductivity | Chloride [ Hardness| Iron TDS Nitrate | Nitrite |Ammonia| TKN la:?:neli Sulphate| pH Alkalinity | Sodium | Calcium [ Magnesium | Potassium | Barium | Boron

ODWS NV 250 80-100 0.30 500 10 1.0 NV NV 0.15 500 6.5-8.5 500 200 NV NV NV 1.0 5.0

RUC NV 126 348 0.29 419 2.8 0.3 NV NV 1.35 260 |6.5-85( 410 105 NV NV NV 0.31 1.28

UNITS uS/cm mg/L m_q!L mg/L mﬂ/L mg/L mg/L mg/L mg/L mg/L mg/L | Unitless mg/L mg/L mg/L mg/L mg/L mg/L mg/L

TW-18 804 74 380 <0.02 473 2.6 <0.01 0.12 0.4 0.20 11 7.9 333 23.6 <0.02

TW-19S 2230 424 550 0.04 1370 0.1 <0.01 0.17 0.3 0.10 28 8.0 456 252 0.03

TW-19D 1620 247 600 0.86 1010 <0.1 <0.01 0.50 0.6 <0.1 49 8.0 482 105 0.04

TW-20 817 43 390 <0.02 482 0.6 0.02 0.56 0.8 0.2 29 8.2 392 13.0 0.04

TW-21 1540 244 530 0.16 969 <0.1 <0.01 2.99 3.1 0.2 14 8.1 423 108 0.07
HISTORICAL GROUNDWATER QUALITY DATA: TW-22

Parameter|Conductivity | Chloride  Hardness| Iron TDS | Nitrate | Nitrite [Ammonial TKN ’\cl)i[?:n::] Sulphate| pH | Alkalinity | Sodium [ Calcium | Magnesium | Potassium| Barium [ Boron

ODWS NV 250 80-100 | 0.30 500 10 1.0 NV NV 0.15 500 | 6.5-85 500 200 NV NV NV 1.0 5.0

RUC NV 126 348 0.29 419 28 0.3 NV NV 1.35 260 6.5-8.5 410 105 NV NV NV 0.31 1.28

UNITS uS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L | Unitless| mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Nov-12 590 4 280 <0.1 316 <0.10 | <0.010 21 28 0.8 3 8.13 320 19 61 32 0.086 | 0.063

Apr-13 570 2 300 <0.1 266 <0.10 | <0.010 1.9 2.1 0.2 <1 8.10 320 7.3 67 31

Apr-14 560 <1 310 <0.02 294 <0.1 0.014 1.8 59 4.1 <1 7.99 300 7.9

Apr-15 560 1 310 <0.02 306 0.75 | 0.293 1.8 2.3 0.5 <1 7.93 300 7.6

Apr-16 560 1.1 290 <0.02 282 <0.10 | <0.010 17 23 0.51 <1.0 8.14 320 74 68 30 <1

Apr-17 570 1.3 300 <0.02 260 <0.10 | <0.010 17 1.8 0.12 <1.0 8.12 310 7.2 68 31 <1

Apr-18 560 1.4 300 <0.02 265 <0.10 | <0.010 1.8 1.9 <0.10 <1.0 8.07 320 7.6 70 31 <1

Apr-19 560 14 290 <0.02 285 <0.10 | <0.010 17 20 0.34 <1.0 8.05 310 73 67 30 1

Apr-20 560 1.1 300 <0.02 285 <0.10 | 0.073 1.8 2.1 0.30 <1.0 7.97 310 7.3 69 31 1

May-21 550 21 290 <0.02 270 <0.10 | <0.010 1.8 1.9 <0.10 <1.0 8.09 310 6.6 68 29 <1

May-22 540 22 290 <0.02 240 <0.10 | <0.010 1.9 21 0.23 <1.0 8.08 300 6.9 67 29 <1

Average 562 1.64 296 <0.1 279 0.1 0.044 1.82 247 0.79 0.73 8.06 311 8.4 67.2 30.4 1.0 0.086 | 0.063

IStd. Dev. 125 0.94 9.2 NA 21.8 0.21 0.087 0.12 117 1.26 0.75 | 0.069 8.3 3.54 2.54 1.01 0.0 NA NA
HISTORICAL GROUNDWATER QUALITY DATA: TW-23

Parameter|Conductivity | Chloride  Hardness| Iron TDS | Nitrate | Nitrite [Ammonial TKN l\cl)i[?:neli Sulphate| pH | Alkalinity | Sodium [ Calcium | Magnesium | Potassium| Barium [ Boron

ODWS NV 250 80-100 | 0.30 500 10 1.0 NV NV 0.15 500 | 6.5-8.5 500 200 NV NV NV 1.0 5.0

RUC NV 126 348 0.29 419 28 0.3 NV NV 1.35 260 6.5-8.5 410 105 NV NV NV 0.31 1.28

UNITS uS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L | Unitless| mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Nov-12 540 3 270 <0.1 288 <0.10 | <0.010 1.4 30 28.8 31 8.12 260 7.3 59 30 0.062 | 0.045

Apr-13 540 2 270 <0.1 306 <0.10 | <0.010 12 6.4 5.2 34 8.14 260 6.6 61 29

Apr-14 540 2 300 <0.02 288 <0.10 | 0.023 1.2 79 6.7 36 8.05 250 73

Apr-15 530 3 300 <0.02 440 0.54 | 0.154 0.88 1.3 0.4 40 7.82 240 6.5

Apr-16 540 3.6 300 <0.02 284 <0.10 | 0.034 0.25 1.4 1.2 36 8.08 250 6.7 69 31 1

Apr-17 540 3.1 280 <0.02 282 0.15 | 0.036 0.73 0.74 <0.10 36 8.14 250 5.9 64 29 1

Apr-18 550 3.6 300 <0.02 285 <0.10 | 0.011 0.43 1.1 0.71 34 8.14 270 7.7 69 31 1

Apr-19 560 3.6 290 <0.02 305 0.26 0.042 0.22 1.1 0.84 37 8.06 250 7.0 66 30 1

Apr-20 540 29 310 <0.02 280 0.51 0.125 0.65 0.73 <0.10 40 7.98 250 6.3 71 31 1

May-21 540 3.7 290 <0.02 295 0.33 0.065 0.27 0.80 0.53 39 7.96 250 6.0 67 29 1

May-22 540 3.2 290 <0.02 275 0.53 | 0.048 0.33 1.30 0.93 39 8.07 250 6.2 68 29 1

Average 542 3.06 291 <0.1 303 0.25 0.050 0.69 4.80 5.03 36.5 8.05 253 6.68 66.0 29.9 1.0 0.062 | 0.045
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Arran Landfill: M-1174
GM BluePlan Engineering Limited

HISTORICAL GROUNDWATER QUALITY: TW-24

Parameter|Conductivity  Chloride | Hardness| Iron TDS | Nitrate [ Nitrite [Ammonia| TKN l\cl)i[?:neli Sulphate| pH | Alkalinity | Sodium | Calcium | Magnesium | Potassium | Barium | Boron

ODWS NV 250 80-100 | 0.30 500 10 1.0 NV NV 0.15 500 |6.5-85( 500 200 NV NV NV 1.0 5.0

RUC NV 126 348 0.29 419 28 0.3 NV NV 1.35 260 6.5-8.5 410 105 NV NV NV 0.31 1.28

UNITS uS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L | Unitless| mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Nov-12 1000 7 470 <0.1 630 <0.10 | <0.010 0.33 1.6 1.2 140 7.95 430 53 64 74 0.062 0.45

Apr-13 930 4 430 <0.1 538 <0.10 | 0.016 0.17 0.58 0.4 100 8.02 420 48 59 68

Oct-13 880 3 400 <0.10 504 <0.10 0.11 0.34 0.2 83 7.85 420 46 55 64

Apr-14 860 2 410 <0.02 460 <0.10 | 0.011 0.18 0.61 0.4 83 8.06 400 50

Oct-14 870 2 420 <0.02 508 <0.10 | 0.015 0.14 0.18 <0.1 7 8.02 420 49

Apr-15 860 2 430 <0.02 430 <0.10 | 0.024 | 0.057 0.25 0.2 77 8.02 400 53

Nov-15 860 23 420 <0.02 508 <0.10 | 0.018 0.12 0.25 0.13 76 7.92 410 53 59 66 3

Apr-16 840 14 380 <0.02 462 <0.10 | 0.013 | <0.050 | 0.12 0.12 84 8.20 410 49 53 61 2

Nov-16 850 1.9 410 <0.02 482 <0.10 0.02 0.069 0.21 0.15 75 8.14 410 51 57 64 3

Apr-17 860 2.2 390 <0.02 460 <0.10 | <0.010 | <0.050 | 0.11 0.11 77 8.24 400 48 53 61 2

Oct-17 840 1.6 390 <0.02 440 <0.10 | 0.015 0.087 0.14 <0.10 71 8.13 400 50 54 61

Apr-18 870 22 400 <0.02 425 <0.10 | <0.010 [ 0.075 <0.10 <0.10 86 8.04 410 50 56 64 2

Oct-18 870 1.7 400 <0.02 | 495 <0.10 | <0.010 [ 0.060 0.14 <0.10 82 7.98 410 48

Apr-19 860 1.9 390 <0.02 460 <0.10 | <0.010 [ 0.068 <0.10 <0.10 83 8.18 390 49 54 62 2

Nov-19 850 1.8 380 <0.02 510 <0.10 | <0.010 [ <0.050 | <0.10 | <0.10 73 8.10 410 47 52 61 2

Apr-20 850 1.5 390 <0.02 475 <0.10 | <0.010 | <0.050 | <0.10 <0.10 73 7.99 400 49 54 62 2

Oct-20 820 21 390 <0.02 | 480 <0.10 | <0.010 [ <0.050 | <0.10 | <0.10 70 7.99 410 45 50 63 2

May-21 830 1.6 380 <0.02 425 0.1 <0.010 | <0.050 | <0.10 <0.10 72 8.03 390 47 53 59 2

Nov-21 820 1.9 360 <0.02 365 <0.10 | <0.010 [ 0.22 0.17 <0.10 67 8.04 400 46 50 57 2

May-22 830 1.6 390 <0.02 430 <0.10 | <0.010 | <0.050 | <0.10 <0.10 72 8.1 390 50 55 62 2

Oct-22 810 13 380 <0.02 | 430 <0.10 | <0.010 [ <0.050 | 0.11 0.11 72 8.01 410 48 52 62 2

Average 860 2.24 400 <0.1 472 <0.10 | 0.012 0.13 0.25 0.16 80.6 8.05 407 49.0 54.7 63.0 2 0.062 0.45

IStd. Dev. 41.1 1.24 24.0 NA 53.8 NA 0.005 0.08 0.35 0.27 155 | 0.095 10.6 2.26 3.53 3.79 0.38 NA NA
HISTORICAL GROUNDWATER QUALITY DATA: TW-25S

Parameter|Conductivity | Chloride [ Hardness| Iron TDS Nitrate | Nitrite |Ammonia| TKN li:?:;eli Sulphate| pH Alkalinity | Sodium | Calcium [ Magnesium | Potassium | Barium | Boron

ODWS NV 250 80-100 0.30 500 10 1.0 NV NV 0.15 500 6.5-8.5 500 200 NV NV NV 1.0 5.0

RUC NV 126 348 0.29 419 2.8 0.3 NV NV 1.35 260 |6.5-85( 410 105 NV NV NV 0.31 1.28

UNITS uS/cm mg/L mﬂ/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L | Unitless| mg/L mg/L mg/L mg_/L mg/L mg/L mg/L

Nov-16 700 7.1 320 <0.02 400 <0.10 [ <0.010 | 0.10 0.22 0.12 45 8.16 340 40 46 49 7

Apr-17 770 45 330 <0.02 394 0.22 | <0.010 [ <0.050 0.21 0.21 62 8.23 350 43 45 54 4

Oct-17 730 3.6 320 <0.02 285 <0.10 | <0.010 | 0.072 0.18 0.11 48 8.29 360 46 44 52

Apr-18 760 2.7 350 <0.02 335 <0.10 | <0.010 [ 0.076 | <0.10 | <0.10 64 8.08 360 43 48 56 3

Oct-18 730 29 320 <0.02 395 <0.10 | <0.010 | <0.050 | <0.10 <0.10 48 8.10 360 40

Apr-19 740 23 340 <0.02 | 410 <0.10 | <0.010 [ <0.050 | <0.10 | <0.10 61 8.13 340 41 46 54 3

Nov-19 710 23 310 <0.02 405 <0.10 | <0.010 | <0.050 | <0.10 <0.10 46 8.12 350 39 43 50 2

Apr-20 730 1.8 340 <0.02 | 405 <0.10 | <0.010 [ <0.050 | <0.10 | <0.10 56 8.02 350 40 47 54 2

Oct-20 710 26 320 <0.02 430 <0.10 | <0.010 | <0.050 | <0.10 <0.10 47 8.06 350 37 42 53 2

May-21 710 2.0 320 <0.02 375 <0.10 | <0.010 [ <0.050 | <0.10 | <0.10 57 8.01 340 38 44 51 2

Nov-21 700 22 300 <0.02 350 <0.10 | <0.010 0.20 0.11 <0.10 47 8.10 340 38 42 49 2

May-22 730 1.7 340 <0.02 365 <0.10 | <0.010 [ <0.050 | <0.10 | <0.10 56 8.19 340 39 47 53 2

Oct-22 690 1.9 330 <0.02 360 <0.10 | <0.010 | <0.050 | <0.10 <0.10 57 8.21 360 39 44 53 2

Average 724 2.89 326 <0.02 378 0.06 | <0.010 | 0.079 0.06 0.09 53.4 8.13 349 40.2 448 52.3 2.82 NA NA

IStd. Dev. 23.6 1.49 13.87 NA 38.73 0.05 NA 0.074 0.02 0.07 6.8 0.083 8.62 2.49 1.99 2.19 1.54 NA NA
HISTORICAL GROUNDWATER QUALITY DATA: TW-25D

Parameter|Conductivity | Chloride | Hardness| Iron TDS | Nitrate | Nitrite [Ammonial TKN g[?:;e'i Sulphate| pH | Alkalinity | Sodium [ Calcium | Magnesium | Potassium| Barium [ Boron

ODWS NV 250 80-100 | 0.30 500 10 1.0 NV NV 0.15 500 |6.5-85( 500 200 NV NV NV 1.0 5.0

RUC NV 126 348 0.29 419 28 0.3 NV NV 1.35 260 6.5-8.5 410 105 NV NV NV 0.31 1.28

UNITS uS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L | Unitless| mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Nov-16 550 7.0 290 <0.02 306 <0.10 | <0.010 0.95 17 0.7 12 8.17 290 16 62 32 2

Apr-17 530 5.1 250 <0.02 214 <0.10 | <0.010| 0.78 0.81 <0.10 9.1 8.26 270 16 52 29 1

Apr-18 530 4.6 260 <0.02 265 <0.10 | <0.010 [ 0.98 1.1 <0.10 9.3 8.08 290 17 55 30 2

Apr-19 550 4.9 260 <0.02 410 <0.10 | <0.010 0.91 1.3 0.37 8.8 8.10 280 15 56 30 2

Apr-20 520 3.6 250 <0.02 275 <0.10 | 0.103 0.23 1.3 1.1 15 8.03 270 22 52 28 2

May-21 520 4.4 240 <0.02 250 <0.10 | 0.033 0.38 0.92 0.55 14 8.03 260 18 53 27 1

May-22 500 3.3 240 <0.02 240 <0.10 | 0.056 0.33 1.4 1.1 16 8.14 260 20 52 27 1

Average 529 4.70 256 <0.02 280 <0.10 | 0.037 0.65 1.22 0.57 12.0 8.12 274 17.7 54.6 29.0 1.57 NA NA

IStd. Dev. 17.7 1.21 17.2 NA 64.1 NA NA 0.33 0.30 0.44 3.03 | 0.082 12.7 2.50 3.64 1.83 0.53 NA NA
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Arran Landfill: M-1174
GM BluePlan Engineering Limited

HISTORICAL GROUNDWATER QUALITY DATA: TW-26

Parameter|Conductivity | Chloride [ Hardness| Iron TDS Nitrate | Nitrite |Ammonia| TKN ,a:?:;eli Sulphate| pH Alkalinity | Sodium | Calcium [ Magnesium | Potassium | Barium | Boron

ODWS NV 250 80-100 0.30 500 10 1.0 NV NV 0.15 500 6.5-8.5 500 200 NV NV NV 1.0 5.0

RUC NV 126 348 0.29 419 2.8 0.3 NV NV 1.35 260 |6.5-85( 410 105 NV NV NV 0.31 1.28

UNITS uS/cm mg/L mﬂ/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L Unitless mg/L mg/L mg_/L mg_/L mg/L mg/L mg/L

Nov-16 690 9.4 220 <0.02 394 0.45 | 0.012 0.12 0.31 0.19 38 8.14 320 80 43 28 5

Apr-17 660 5.0 260 <0.02 334 <0.10 | <0.010 | <0.050 0.10 0.10 38 8.25 310 39 45 36 3

Oct-17 620 35 280 <0.02 315 <0.10 | <0.010| 0.08 <0.10 | <0.10 34 8.17 310 36 48 38

Apr-18 640 3.4 290 <0.02 290 <0.10 | <0.010 [ 0.10 <0.10 | <0.10 45 8.09 310 33 51 40 2

Oct-18 620 34 280 <0.02 365 <0.10 | <0.010 | <0.050 | <0.10 <0.10 38 8.09 310 30

Apr-19 630 3.1 280 <0.02 330 <0.10 | <0.010 [ <0.050 | <0.10 | <0.10 42 8.10 290 29 49 40 2

Nov-19 610 28 280 <0.02 375 <0.10 | <0.010 | <0.050 | <0.10 <0.10 39 8.12 300 28 48 38 2

Apr-20 630 2.7 300 <0.02 325 <0.10 | <0.010 [ <0.050 | <0.10 | <0.10 42 7.99 300 29 52 42 2

Oct-20 620 27 280 <0.02 365 <0.10 | <0.010 | <0.050 | <0.10 <0.10 38 8.01 300 26 47 40 2

May-21 630 3.0 290 <0.02 325 <0.10 | <0.010 [ <0.050 | <0.10 | <0.10 49 8.15 300 27 51 40 2

Nov-21 600 29 270 <0.02 300 <0.10 | <0.010 0.14 <0.10 <0.10 38 8.12 300 27 47 37 2

May-22 620 3.4 300 <0.02 255 <0.10 | <0.010 [ 0.09 <0.10 | <0.10 48 8.09 290 31 51 41 2

Average 631 3.78 278 <0.02 331 0.08 0.006 0.054 0.08 0.066 40.8 8.1 303 34.6 48.4 38.2 240 NA NA

IStd. Dev. 239 1.88 21.4 NA 39.3 0.12 | 0.002 | 0.045 0.08 0.042 4.56 | 0.068 8.88 14.8 2.80 3.82 0.97 NA NA
HISTORICAL GROUNDWATER QUALITY DATA: TW-27

Parameter|Conductivity | Chloride [ Hardness| Iron TDS Nitrate | Nitrite |Ammonia| TKN 13;?:;; Sulphate| pH Alkalinity | Sodium | Calcium [ Magnesium | Potassium | Barium | Boron

ODWS NV 250 80-100 0.30 500 10 1.0 NV NV 0.15 500 6.5-8.5 500 200 NV NV NV 1.0 5.0

RUC NV 126 348 0.29 419 2.8 0.3 NV NV 1.35 260 |6.5-85( 410 105 NV NV NV 0.31 1.28

UNITS uS/cm m_q_/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mqﬂ_ mg/L | Unitless mg/L mg/L mg/L mg_/L mg/L mg/L mg/L

Nov-16 1200 96 640 <0.02 744 <0.10 [ <0.010 | 0.60 0.98 0.38 64 7.90 500 51 130 76 12

Apr-17 1200 64 580 <0.02 664 0.37 0.062 0.40 1.0 0.63 43 7.96 540 46 110 74 10

Oct-17 1200 68 580 <0.02 640 <0.10 | 0.023 0.73 11 0.36 43 7.95 530 47 110 73

Apr-18 1100 60 550 <0.02 610 0.24 |<0.010| 0.14 0.25 0.11 39 7.95 510 42 110 69 9

Oct-18 1100 61 550 <0.02 610 0.35 0.094 0.46 0.57 0.11 37 7.90 520 42

Apr-19 1100 58 550 <0.02 615 0.26 | 0.045 0.23 0.51 0.28 43 7.92 490 41 110 67 9

Nov-19 1100 49 520 <0.02 605 0.34 0.011 0.45 0.64 0.19 41 7.93 490 39 100 65 9

Apr-20 1200 61 560 <0.02 645 0.50 |[<0.010| 0.22 0.36 0.15 42 7.78 520 42 110 69 10

Oct-20 1200 67 560 <0.02 650 0.21 <0.010 0.48 0.63 0.15 44 7.86 500 39 110 7 "

May-21 1100 66 560 <0.02 600 0.25 | 0.022 0.41 0.57 0.17 44 777 500 40 110 66 9

Nov-21 1100 61 540 <0.02 575 0.11 0.11 1.1 1.6 0.51 37 7.73 530 40 110 67 "

May-22 1100 66 560 <0.02 575 0.22 | 0.039 0.6 0.79 0.2 36 791 490 40 120 67 9

Oct-22 1100 65 540 <0.02 590 0.53 0.059 0.5 0.83 0.3 43 7.99 500 40 100 69 "

Average 1138 64.8 561 <0.02 625 0.27 | 0.037 0.49 0.76 0.27 42.8 7.89 509 422 111 69.4 10.0 NA NA

IStd. Dev. 50.6 10.6 28.7 NA 454 0.15 0.035 0.25 0.36 0.16 7.0 0.081 17.1 3.61 79 3.42 1.10 NA NA
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Arran Landfill: M-1174
GM BluePlan Engineering Limited

HISTORICAL GROUNDWATER QUALITY DATA: G-1

Parameter|Conductivity  Chloride | Hardness| Iron TDS | Nitrate [ Nitrite [Ammonia| TKN ’\cl)i[?:n::] Sulphate| pH | Alkalinity | Sodium | Calcium | Magnesium | Potassium | Barium | Boron

(ODWS NV 250 80-100 0.30 500 10 1.0 NV NV 0.15 500 | 6.5-85 500 200 NV NV NV 1.0 5.0

RUC NV 126 348 0.29 419 28 0.3 NV NV 1.35 260 6.5-8.5 410 105 NV NV NV 0.31 1.28

UNITS uS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L | Unitless| mg/L mg/L mg/L mg/L mg/L mg/L mg/L

May-94 541 3.6 263 0.50 1.00 0.18 0.55 0.37 7.95 286

Nov-95 551 0.8 245 0.021 0.30 <0.01 0.11 0.43 0.32 10.4 7.85 303 39.0 0.009 | <0.03

May-96 379 10.3 127 <0.02 201 <0.05 | <0.05 <0.05 49.8 7.60 112 18.2

May-97 200 25 88 <0.1 <0.1 0.11 0.77 0.66 9.62 7.60 93 124

May-00 524 72 333 0.07 260 0.52 <0.05 <0.05 25 25 13.9 8.18 307 214

May-01 466 10.4 229 0.04 240 0.31 <0.05 <0.05 1.9 1.9 14.4 7.77 176 8.5 0.09 <0.01

Nov-01 484 5.0 366 0.05 340 0.24 <0.05 0.20 1.04 0.84 12.0 7.15 521 11.6 <0.5 <0.5

May-02 592 1.5 342 <0.01 334 <0.2 <0.2 <0.03 0.18 0.18 35 7.75 344 48 0.024 | <0.01

May-03 463 15 257 <0.01 253 <0.2 <0.2 <0.03 6.3 7.80 255 22 0.018 0.01

May-04 534 <0.5 322 <0.01 336 <0.2 <0.2 0.05 0.27 0.22 24 7.50 307 1.8 0.015 | <0.01

Average 473 4.76 257 0.078 281 0.275 | 0.048 0.076 0.96 0.87 13.6 7.72 270 13.3 NA NA NA 0.031 <0.01

IStd. Dev. 113 3.74 91.5 0.160 55.7 0.297 | 0.038 0.070 0.83 0.86 14.2 0.28 124 11.7 NA NA NA 0.033 NA
HISTORICAL GROUNDWATER QUALITY DATA: G-2

Parameter|Conductivity | Chloride  Hardness| Iron TDS | Nitrate | Nitrite [Ammonial TKN l\cl)i[?:neli Sulphate| pH | Alkalinity | Sodium [ Calcium | Magnesium | Potassium | Barium [ Boron

(ODWS NV 250 80-100 0.30 500 10 1.0 NV NV 0.15 500 | 6.5-85 500 200 NV NV NV 1.0 5.0

RUC NV 126 348 0.29 419 28 0.3 NV NV 1.35 260 6.5-8.5 410 105 NV NV NV 0.31 1.28

UNITS uS/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L | Unitless| mg/L mg/L mg/L mg/L mg/L mg/L mg/L

May-94 758 34.0 389 0.21 0.30 0.03 0.27 0.77 0.50 7.68 367

Nov-95 846 34.2 446 0.146 0.20 <0.01 0.13 0.53 0.40 10.9 7.46 438 6.3 0.018 | <0.03

May-96 845 297 404 <0.02 424 <0.05 | <0.05 <0.05 34.4 7.0 339 57

Sep-96 1140 49.2 580 <0.02 570 <0.05 | <0.05 <0.05 23.6 6.7 463 4.1

May-97 720 418 430 <0.1 <0.1 0.31 0.67 0.36 8.05 71 337 3.8

Sep-97 940 45.7 691 <0.1 <0.1 0.728 1.39 0.66 36 6.6 520 10.2

May-98 1034 65.7 515 0.26 <0.05 1.05 21 1.06 5.47 6.63 349 5.8

May-00 852 53.3 506 0.04 460 0.36 <0.05 <0.05 3.0 3.0 27.8 7.00 413 14.8

Oct-00 1207 56.6 646 <0.01 590 274 <0.05 0.35 3.6 3.25 287 7.33 308 17.4

May-01 880 484 392 0.48 440 0.14 <0.05 <0.05 2.0 20 19.7 7.20 272 10.4 0.09 0.09

Nov-01 596 45.0 542 0.19 310 0.13 <0.05 0.35 1.37 1.02 19 7.01 567 13.0 <0.5 <0.5

May-02 792 31.7 450 <0.01 444 <0.2 <0.2 0.14 0.47 0.33 115 7.63 397 5.4 0.016 0.01

May-03 938 36.7 525 <0.01 527 <0.2 <0.2 0.19 171 7.30 474 6.4 0.025 0.02

May-04 770 43.1 457 <0.01 498 <0.2 <0.2 0.50 0.8 0.30 14.0 7.39 399 5.6 0.02 <0.01

Average 880 439 498 0.101 474 0.327 | 0.047 0.294 1.52 1.17 17.2 7.15 403 8.38 NA NA NA 0.034 | 0.065

IStd. Dev. 164 10.3 92.9 0.149 84.9 0.702 | 0.031 0.299 1.05 1.09 9.49 0.35 83 4.38 NA NA NA 0.032 | 0.096
HISTORICAL GROUNDWATER QUALITY DATA: G-3

Parameter|Conductivity | Chloride  Hardness| Iron TDS | Nitrate | Nitrite [Ammonial TKN l\cl)i[?:neli Sulphate| pH | Alkalinity | Sodium [ Calcium | Magnesium | Potassium| Barium [ Boron

(ODWS NV 250 80-100 0.30 500 10 1.0 NV NV 0.15 500 |[6.5-85 500 200 NV NV NV 1.0 5.0

RUC NV 126 348 0.29 419 28 0.3 NV NV 1.35 260 6.5-8.5 410 105 NV NV NV 0.31 1.28

UNITS pS/icm [ mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L | Unitless| mg/L mg/L mg/L mg/L mg/L mg/L mg/L

May-94 1850 70.2 935 46.6 0.4 0.01 14.6 28 134 7.39 817

Nov-95 1470 46.2 727 48.0 0.2 0.01 12.0 19 7.0 13.4 7.16 829 47 0.115 0.03

Sep-96 1730 64.4 871 <0.02 570 <0.05 | <0.05 <0.05 9.0 6.61 763 9.1

Average 1683 60 844 315 570 0.21 0.015 8.88 235 10.2 11.2 7.05 803 6.90 NA NA NA 0.115 | 0.030

IStd. Dev. 194 125 107, 27.3 NA 0.19 0.009 7.77 6.36 4.53 3.13 0.40 35.2 3.11 NA NA NA NA NA
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APPENDIX F:
HISTORIC SURFACE WATER QUALITY ANALYTICAL RESULTS
(TABLES AND GRAPHS)
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SW-1

SW-1

SW-1

SW-1

SW-1

SW-1

SW-1

HISTORICAL SURFACE WATER QUALITY SUMMARY

SW-1

SW-1

SW-1

SW-1

SW-1

SW-1

SW-1

SW-1

SW-1

| Units SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1
I_ 18-Sep-91| 2-Nov-93 | 17-May-94| 9-Nov-94 |24-May-95| 17-Oct-95 | 21-May-96| 18-Sep-96| 6-May-97 | 24-Sep-97| 4-May-98 | 20-Oct-98 | 17-May-99| 1-Oct-99 |24-May-00| 11-Oct-00 | 4-May-01 | 26-Nov-01) 7-May-02 | 14-Nov-02] 13-May-03| 11-May-04| 5-May-05 | 19-Apr-06 | 27-Sep-06| 16-May-07
Field pH (pH Units) __|pH Units
Field T Celcius
Cc ivity (Field) umho/cm
Hardness (CaCO3) mg/L 322 328 248 331 291 377 297 378 249 418 241 453 551 244 279 260 250 360 309
Total Ammonia-N mg/L 0.096 0.011 0.038 0.16 0.030 0.39 <0.05 <0.05 0.021 0.059 0.18 0.08 <0.05 0.49 <0.05 <0.05 <0.05 <0.05 <0.03 <0.03 0.04 0.04 0.04 <0.05 0.21 0.15
Unionized Ammonia mg/L
|soD mg/L
COD mg/L
Cc y umho/cm 646 578 486 583 540 682 651 780 460 580 454 770 515 967 527 716 520 520 519 917 485 497 498 477 691 565
Total Dissolved Solids |mg/L 334 400 671 253 298 280 302 442 313
Total Kjeldahl Nitrogen [mg/L
pH pH Units 8.03 7.82 8.21 7.92 777 7.92 7.50 8.02 7.70 7.70 7.70 7.52 7.95 7.68 7.83 7.85 774 741 8.15 7.88 7.93 7.85 8.66 8.30 8.3 8.3
Phenols-4AAP mg/L
Total Phosphorus mg/L
Total Solids |mg/L
Sulphate mg/L 8.4 32.3 59.5 62.3 6.8 13.9 9.2 124.3 331 16.8 12.2 47 13
Alkalinity mg/L 238 335 254 292 241 308 269 204 173 218 248 310 248 394 260 202 221 257 240 243 344 292
Chloride (CI) mg/L 20.2 12.9 10.1 10.9 13.5 20.1 6.5 1.7 14.4 13.4 8.7 17.3 227 38.3 171 19.5 17.0 21.0 10.8 16.1 10.6 8.9 9.4 12 18 1
Nitrite (N) mg/L 0.04 <0.01 <0.01 0.01 <0.01 0.01 <0.05 <0.05 <0.1 <0.1 <0.05 <0.05 <0.2 <0.2 <0.2 <0.2 <0.01 0.01 <0.01
Nitrate (N) mg/L <0.1 <0.1 0.2 0.5 <0.1 0.4 <0.05 <0.05 <0.1 0.22 0.35 <0.05 0.8 0.2 0.2 0.2 <0.1 <0.1 <0.1
Mercury (Hg) mg/L
Total Arsenic (As) mg/L
Total Barium (Ba) mg/L
Total Boron (B) mg/L
 Total Cadmium (Cd) mg/L
Total Cl ium (Cr)  [mg/L
Total Cobalt (Co) mg/L
Total Copper (Cu) mg/L
Total Iron (Fe) mg/L
Total Lead (Pb) mg/L
Total Potassium (K) mg/L
Total Sodium (Na) mg/L
Total Zinc (Zn) Img/L
Notes:
COD = Chemical Oxygen Demand
BOD = Biological Oxygen Demand

Arran Landfill: M-1174

GM BluePlan Engineering Limited Page 1 of 14



HISTORICAL SURFACE WATER QUALITY SUMMARY

| Units Sw-1 Sw-1 Sw-1 Sw-1 Sw-1 Sw-1 Sw-1 Sw-1 Sw-1 Sw-1 Sw-1 Sw-1 Sw-1 Sw-1 Sw-1 Sw-1 Sw-1 Sw-1 Sw-1 Sw-1 Sw-1 Sw-1 Sw-1 Sw-1 Sw-1 Sw-1
I_ 1-May-08 | 4-May-09 | 1-May-10 | 18-Apr-11] 18-Apr-12 | 20-Nov-12] 17-Apr-13 | 7-Nov-13 | 30-Apr-14 | 14-Oct-14 | 13-Apr-15] 5-Nov-15 | 11-Apr-16 | 2-Nov-16 | 24-Apr-17 | 26-Oct-17 | 12-Apr-18 | 30-Oct-18 | 10-Apr-19 | 19-Nov-19 10-Apr-20 | 26-Oct-20 | 6-May-21 | 14-Nov-21) 2-May-22 | 6-Oct-22
Field pH (pH Units) pH Units 7.87 6.67 7.31 7.37 7.67 7.57 7.22 8.00 7.61 7.68 7.77 7.00 7.67 7.66 7.78 7.10 7.96
Field Temperature Celcius 2 6.13 10.81 1.29 9.92 9.90 10.6 4.89 10.5 3.1 3.4 4.2 8.0 6.6 6.4 8.8 11.8
Conductivity (Field) umho/cm 461 494 247 482 541 506 292 454 369 487 394 420 430 437
Hardness (CaCQ3) mg/L 250 290 250 290 340 210 230 270 350 230 390 230 360 240 390 240 350 220 350 250 330 290 310 290 280
Total Ammonia-N mg/L 0.07 <0.05 <0.05 <0.05 <0.050 <0.05 <0.05 <0.05 0.063 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.087 0.059 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Unionized Ammonia mg/L <0.02 <0.001 <0.001 <0.0005 | <0.0005 <0.001 <0.0005 0.0013 <0.001 [ <0.00061
BOD mg/L <2 <2.0 <2 <2.0 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
COD mg/L 19 32 19 56 18 41 24 41 14 35 20 18 13 30 30 33 17 31
Conductivity umho/cm 487 536 621 479 550 610 410 440 450 630 460 690 460 690 500 710 490 660 440 600 480 640 560 570 540 550
[ Total Dissolved Solids |mg/L 320 350 400 318 310 322 222 238 286 406 230 430 236 434 236 450 240 400 255 365 230 460 305 305 230 360
Total Kjeldahl Nitrogen |mg/L 0.48 0.83 0.68 0.81 0.28 0.67 0.54 0.73 0.40 0.64 0.29 0.55 0.37 0.48 0.28 0.60 0.32 0.44
pH pH Units 8.2 8.0 8.2 8.05 8.13 7.88 8.11 7.83 8.1 8.04 7.84 8.12 8.01 8.20 8.29 8.17 8.14 8.03 8.10 8.01 8.04 8.11 8.10 8.09 8.39 8.31
Phenols-4AAP mg/L <0.001 0.0016 0.0015 <0.0010 | <0.0010 [ <0.0010 [ <0.0010 <0.002 <0.0010 | <0.0010 [ <0.0010 [ <0.0010 [ <0.0010 | <0.0010 | <0.0010 | <0.0010 | <0.0010 | <0.0010
[ Total Phosphorus mg/L 0.012 0.014 0.014 0.077 0.009 0.009 0.010 0.023 0.034 0.012 0.005 0.017 0.019 0.018 0.018 0.03 0.015 0.034
Total Suspended Solids |[mg/L 1 <1 3 21 3 5 1 2 11 7 1 16 8 3 6 5 6 6
mg/L 2 3 13 34 1 6 <1 35 3 45 2 39 <1.0 <1.0 9.9 21 <1.0 29 1.2 28 <1.0 <1.0 <1.0 37
Alkalinity mg/L 234 273 294 232 270 280 190 210 210 290 220 310 210 340 240 380 230 320 200 270 230 310 280 300 270 280
Chloride (CI) mg/L 9 11 15 11 10 13 10 10 14 15 13 17 15 12 11 13 15 12 10 14 10 17 12 12 14 7.9
Nitrite (N) mg/L <0.01 <0.01 <0.01 <0.01 <0.010 <0.01 <0.01 <0.01 <0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 1.09 0.21
Nitrate (N) mg/L <0.1 0.1 1.0 0.8 <0.10 1.8 0.72 0.17 0.35 0.60 1.13 2.45 0.67 1.24 1.23 0.68 0.64 1.27 0.62 3.75 0.91 1.15 0.89 1.13 <0.010 0.011
Mercury (Hg) mg/L <0.0001 | <0.00010 [ <0.00010 [ <0.00010 [ <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 [ <0.0001 [ <0.00010 [ <0.00010 | <0.00010 | <0.00010 | <0.00010 | <0.00010
Total Arsenic (As) mg/L <0.2 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0013 <0.001 <0.001 <0.001 <0.001 <0.0010 <0.001 <0.001 <0.001 <0.001 <0.001
| Total Barium (Ba) mg/L 0.011 0.014 0.018 0.011 0.021 0.011 0.020 0.012 0.021 0.013 0.017 0.011 0.016 0.013 0.018 0.014 0.015 0.014 0.018
[ Total Boron (B) mg/L <0.02 0.018 0.029 0.02 0.015 0.015 0.017 0.019 0.022 0.034 0.017 0.013 0.018 0.015 0.021 0.017 0.023 0.014 0.020
Total Cadmium (Cd) mg/L <0.005 <0.0001 | <0.0001 [ <0.0001 [ <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.00010 [ <0.00010 [ <0.00010 [ <0.0001 | <0.0009 | <0.0009 | <0.0009 | <0.0009 | <0.0009
Total Chromium (Cr)  |mg/L <0.01 <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 <0.005 <0.005 <0.005
[ Total Cobalt (Co) mg/L <0.0005 | <0.0005 [ <0.0005 [ <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 [ <0.0005 [ <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005
[ Total Copper (Cu) mg/L <0.02 0.0011 0.001 0.001 0.0019 <0.001 <0.001 <0.001 0.0011 0.0014 0.0011 <0.001 0.0026 0.0011 0.0012 <0.009 <0.009 <0.0009 | <0.0009
Total Iron (Fe) mg/L 0.07 0.22 <0.1 0.12 0.12 0.45 0.13 0.11 0.12 0.28 0.35 0.22 <0.1 0.25 0.51 0.20 0.33 0.33 0.26 0.32
Total Lead (Pb) mg/L <0.05 <0.0005 | <0.0005 [ <0.0005 [ <0.0005 | <0.0005 | <0.00050 | <0.0005 | <0.0005 | <0.00050 | <0.00050 [ <0.0005 [ <0.0005 [ <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005
[ Total Potassium (K) mg/L 1.7 1.5 1.7 24 23 1.6 1.7 1.6 1.6 1.5 20 1.6 0.9
Total Sodium (Na) mg/L 8.0 6.1 6.4 7.8 9.2 6.9 8.2 9.4 6.9 6.8 6.2 76 8.6 8.3 72 76 4.6
Total Zinc (Zn) Img/L <0.01 <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 <0.005 <0.005 <0.005

Notes:

COD = Chemical Oxygen Demand
BOD = Biological Oxygen Demand

Arran Landfill: M-

1174

GM BluePlan Engineering Limited
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SW-5

SW-5

SW-5

SW-5

SW-5

SW-5

HISTORICAL SURFACE WATER QUALITY SUMMARY

SW-5

SW-5

SW-5

SW-5

SW-5

SW-5

SW-5

SW-5

SW-5

SW-5

SW-5

SW-5

SW-5

| Units SW-5 SW-5 SW-5 SW-5
I_ 21-May-96| 18-Sep-96 | 6-May-97 | 24-Sep-97 | 4-May-98 | 17-May-99| 24-May-00| 11-Oct-00| 4-May-01 | 26-Nov-01]| 7-May-02 | 13-May-03| 11-May-04] 20-Nov-12| 17-Apr-13 | 7-Nov-13 | 30-Apr-14 | 14-Oct-14 | 13-Apr-15 | 5-Nov-15 | 11-Apr-16 | 2-Nov-16 | 24-Apr-17
Field pH (pH Units) __|pH Units .06 7.34 7.48 6.53 751 711
Field Temperature Celcius 2 10.70 9.68 0.54 8.44 9.50
Conductivity (Field) umho/cm 562 629 306 422 651
Hardness (CaCQ3) mg/L 316 497 272 499 330 266 354 390 270 240 290 360 300 360 320 350 300
Total Ammonia-N mg/L <0.05 <0.05 <0.004 1.88 0.17 <0.05 <0.05 <0.05 <0.05 <0.05 <0.03 <0.03 0.04 <0.05 <0.05 <0.05 0.075 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Unionized Ammonia mg/L <0.02 <0.001 <0.001 <0.0005 | <0.0005 <0.001
BOD mg/L <2 <2.0 <2 <2.0 <2 <2 <2
COD mg/L 28 29 10 30 16 23 16
Conductivity umho/cm 639 1015 460 580 640 502 651 679 637 531 620 487 580 640 490 440 460 630 570 630 560 660 600
[ Total Dissolved Solids |mg/L 325 490 258 366 342 260 226 254 380 170 380 302 392 304
Total Kjeldahl Nitrogen |mg/L 0.87 0.51 0.51 0.67 0.26 0.58 0.44
pH pH Units 7.80 7.34 8.00 7.50 7.34 8.17 7.77 8.24 7.86 7.49 7.94 7.85 7.69 8.06 8.16 7.85 791 8.01 7.92 7.97 8.05 8.23 8.16
Phenols-4AAP mg/L <0.001 0.0026 0.0014 <0.0010 | <0.0010 [ <0.0010 [ <0.0010
[ Total Phosphorus mg/L 0.032 0.034 0.016 0.085 0.012 0.038 0.026
Total Suspended Solids |[mg/L 1 3 1 7 <1 9 2
mg/L 34.7 101.4 4.98 14.0 10.5 72 3.4 11 <1 <1.0 <1 2 5 <1.0 1.6 1.8 <1.0
Alkalinity mg/L 287 325 272 526 228 249 348 229 318 442 343 254 335 350 250 230 240 340 300 340 300 370 320
Chloride (Cl) mg/L <1.0 <1.0 1.2 7.0 9.27 8.5 17.2 17.9 35.3 15 5.6 21 47 4 7 3 5 4 7 7.9 6.7 7.9 8.3
Nitrite (N) mg/L <0.05 <0.05 <0.1 <0.1 <0.05 <0.2 <0.2 <0.01 <0.01 <0.01 <0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Nitrate (N) mg/L <0.05 <0.05 <0.1 <0.1 0.49 <0.2 0.6 <0.1 <0.1 <0.10 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Mercury (Hg) mg/L <0.0001 | <0.00010 [ <0.00010 | <0.00010 | <0.0001 | <0.0001 | <0.0001
Total Arsenic (As) mg/L <0.2 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Total Barium (Ba) mg/L 0.011 0.0096 0.014 0.013 0.016 0.010 0.021 0.010
[ Total Boron (B) mg/L <0.02 0.014 0.029 0.019 0.019 <0.01 0.033 0.018
[ Total Cadmium (Cd) mg/L <0.005 <0.0001 | <0.0001 [ <0.0001 [ <0.0001 | <0.0001 | <0.0001 | <0.0001
Total Chromium (Cr)  |mg/L <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
[ Total Cobalt (Co) mg/L <0.0005 | <0.0005 [ <0.0005 [ <0.0005 | <0.0005 | <0.0005 | <0.0005
Total Copper (Cu) mg/L <0.02 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Total Iron (Fe) mg/L 0.15 0.12 0.24 0.28 0.15 0.62 <0.1 0.87 0.28
Total Lead (Pb) mg/L <0.05 <0.0005 | <0.0005 [ <0.0005 [ <0.0005 | <0.0005 | <0.00050 | <0.0005
Total Potassium (K) mg/L 1.4 3.1 0.93
Total Sodium (Na) mg/L 4.4 4.4 23 3.3 4.5 4.6 6.0 4.2 6.9 5.7
Total Zinc (Zn) Img/L <0.01 <0.005 0.0054 <0.005 0.013 <0.005 <0.005 <0.005

Notes:

COD = Chemical Oxygen Demand

BOD = Biological Oxygen Demand

Arran Landfill: M-1174
GM BluePlan Engineering Limited
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Arran Landfill: M-1174
GM BluePlan Engineering Limited

HISTORICAL SURFACE WATER QUALITY SUMMARY

| Units SW-5 SW-5 SW-5 SW-5 SW-5 SW-5 SW-5 SW-5
I_ 26-Oct-17 | 12-Apr-18 | 10-Apr-19 | 19-Nov-19| 10-Apr-20 | 6-May-21 | 12-Nov-21]| 2-May-22
Field pH (pH Units) pH Units 741 8.07 7.33 7.60 6.47 7.56 7.67 6.69
Field Temperature Celcius 10.5 55 22 22 5.3 14.0 9.2 9.1
Conductivity (Field) umho/cm 378 294 362 608 561 830 433
Hardness (CaCQ3) mg/L 280 260 290 360 310 330 280 350
Total Ammonia-N mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Unionized Ammonia mg/L <0.0005 <0.001 | <0.00061
BOD mg/L <2 <2 <2 <2 <2 <2 <2 <2
COD mg/L 48 12 16 15 30 25 26 16
Conductivity umho/cm 520 490 550 590 570 610 520 620
Total Dissolved Solids |mg/L 315 245 305 380 295 335 245 270
Total Kjeldahl Nitrogen |mg/L 0.95 0.38 0.43 0.46 0.62 0.42 0.57 0.38
pH pH Units 8.09 8.13 8.01 8.03 7.97 8.01 8.15 8.13
Phenols-4AAP mg/L <0.002 <0.0010 0.0012 <0.0010 | <0.0010 | <0.0010 [ <0.0010 [ <0.0010
Total Phosphorus mg/L 0.092 0.014 0.010 0.052 0.041 0.025 0.034 0.023
Total Suspended Solids |[mg/L 4 <1 <1 5 12 2 1 4
mg/L <1.0 <1.0 <1.0 12 <1.0 <1.0 <1.0 <1.0
Alkalinity mg/L 280 270 280 310 300 330 290 330
Chloride (Cl) mg/L 6.1 3.1 6.7 4.7 6.4 3.9 5.3 8.6
Nitrite (N) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.16
Nitrate (N) mg/L <0.10 <0.10 0.22 <0.10 0.41 0.11 <0.10 <0.010
Mercury (Hg) mg/L <0.0001 | <0.0001 | <0.0001 [ <0.0001 | <0.00010 | <0.00010 | <0.00010 | <0.00010
Total Arsenic (As) mg/L <0.001 <0.001 <0.001 <0.001 <0.0010 | <0.0010 [ <0.0010 <0.001
Total Barium (Ba) mg/L 0.012 0.008 0.009 0.010 0.009 0.010 0.008 0.012
[ Total Boron (B) mg/L 0.027 <0.01 0.013 0.013 0.012 0.017 0.015 0.015
Total Cadmium (Cd) mg/L <0.0001 | <0.0001 [ <0.0001 [ <0.0001 [ <0.0001 | <0.0001 | <0.0001 | <0.0009
Total Chromium (Cr)  |mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
[ Total Cobalt (Co) mg/L <0.0005 | <0.0005 | <0.0005 [ <0.0005 [ <0.0005 | <0.0005 | <0.0005 | <0.0005
Total Copper (Cu) mg/L 0.0092 <0.001 <0.001 0.0017 <0.0010 | <0.0010 [ <0.0010 [ <0.0009
Total Iron (Fe) mg/L 0.27 <0.010 <0.010 <0.010 0.18 0.13 0.14 0.12
Total Lead (Pb) mg/L <0.0005 | <0.0005 | <0.0005 [ <0.0005 [ <0.0005 | <0.0005 | <0.0005 | <0.0005
Total Potassium (K) mg/L 73 24 23 4.3 2.0 0.5 3.8 0.5
Total Sodium (Na) mg/L 4.1 58 23 6.5
Total Zinc (Zn) Img/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <5.0

Notes:

COD = Chemical Oxygen Demand

BOD = Biological Oxygen Demand
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HISTORICAL SURFACE WATER QUALITY SUMMARY

| Units SW-7 SW-7 SW-7 SW-7 SW-7 SW-7 SW-7 SW-7 SW-7 SW-7 SW-7 SW-7 SW-7 SW-7 SW-7 SW-7 SW-7 SW-7 SW-7 SW-7 SW-7
I_ 20-Nov-12| 17-Apr-13 | 7-Nov-13 | 30-Apr-14 | 14-Oct-14| 13-Apr-15| 5-Nov-15 | 11-Apr-16 | 2-Nov-16 | 24-Apr-17 | 26-Oct-17 | 12-Apr-18 | 30-Oct-18 | 10-Apr-19 | 19-Nov-19| 10-Apr-20 | 26-Oct-20 | 6-May-21 | 14-Nov-21| 2-May-22 | 6-Oct-22
Field pH (pH Units) pH Units 7.95 7.30 7.44 7.46 7.63 7.63 6.96 7.89 7.47 7.27 7.80 6.96 7.57 7.53 7.43 6.97 7.68
Field T Celcius 2 6.97 10.63 2.10 9.69 12.8 11.0 3.5 9.8 5.1 16 4.5 8.2 6.8 5.7 8.7 5.9
Cc ivity (Field) umho/cm 453 488 249 468 506 559 259 447 340 505 398 408 412 892
Hardness (CaCO3) mg/L 420 210 230 260 340 220 390 220 360 240 390 230 340 230 320 270 330 290 310 310 380
Total Ammonia-N mg/L <0.05 <0.05 <0.05 0.063 <0.050 <0.050 0.062 <0.050 <0.050 <0.050 <0.050 0.053 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Unionized Ammonia mg/L <0.02 <0.001 0.001 <0.0005 [ <0.0005 | <0.001 <0.0005 | 0.00055 | <0.001 <0.050
[sop mg/L <2 <2.0 <2 <2.0 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
COD mg/L 19 32 16 44 23 36 24 42 15 37 10 13 17 30 22 32 19 140
Conductivity umho/cm 620 390 430 430 620 460 690 450 680 490 700 460 660 440 570 500 640 550 560 610 1000
Total Dissolved Solids [mg/L 358 208 248 272 396 234 438 234 424 238 380 250 405 245 350 270 420 295 300 270 765
Total Kjeldahl Nitrogen [mg/L 0.58 0.64 0.66 0.92 0.25 0.63 0.40 0.67 0.31 0.67 0.23 0.47 0.29 0.52 0.29 0.60 0.38 0.97
pH pH Units 7.95 8.18 7.76 7.98 8.07 7.70 8.07 7.84 8.23 8.25 8.16 8.09 8.05 8.14 8.12 8.00 8.13 8.08 8.03 8.28 7.97
Phenols-4AAP mg/L <0.001 0.0019 | <0.0010 | <0.0010 [ <0.0010 | <0.0010 | <0.0010 [ <0.002 | <0.0010 | <0.0010 | <0.0010 | <0.0010 | <0.0010 | <0.0010 [ <0.0010 | <0.0010 | <0.0010 [ <0.0010
Total Phosphorus mg/L 0.012 0.013 0.013 0.046 0.019 0.008 0.008 0.030 0.053 0.007 0.029 0.009 0.011 0.023 0.015 0.034 0.013 0.049
Total Solids |mg/L 2 2 2 " 8 <1 1 <2 15 4 31 5 6 3 3 6 5 54
Sulphate mg/L 36 1 2 <1 35 4 47 25 39 <1.0 <1.0 2.6 22 <1.0 29 1.2 28 <1.0 <1.0 <1.0 310
Alkalinity mg/L 280 190 210 210 290 210 300 200 340 240 370 210 320 220 260 250 300 280 290 300 160
Chloride (CI) mg/L 13 9 7 10 13 12 16 16 " 10 " 14 13 4.8 16 1" 16 12 " 19 55
Nitrite (N) mg/L <0.01 <0.01 <0.01 <0.01 <0.010 <0.010 0.013 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10
Nitrate (N) mg/L 23 1.1 0.94 0.57 0.92 1.28 2.71 1.32 1.37 1.48 0.79 1.07 1.62 <0.10 <0.10 <0.10 1.28 1.03 1.22 <0.010 <0.010
Mercury (Hg) mg/L <0.0001 [ <0.00010 | <0.00010 | <0.00010 [ <0.0001 | <0.0001 | <0.0001 | <0.0001 [ <0.0001 | <0.0001 | <0.0001 [ <0.0001 | <0.00010 | <0.00010 | <0.00010 | <0.00010 | <0.00010 | <0.00010
Total Arsenic (As) mg/L <0.2 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0016 <0.001 <0.001 <0.001 <0.001 <0.0010 [ <0.001 <0.001 <0.001 <0.001 0.001
Total Barium (Ba) mg/L 0.011 0.012 0.017 0.012 0.021 0.011 0.019 0.011 0.021 0.014 0.016 0.015 0.016 0.015 0.016 0.013 0.015 0.015 0.048
Total Boron (B) mg/L <0.02 0.011 0.019 0.016 0.013 <0.01 0.014 0.014 0.015 <0.01 0.012 0.013 0.053 0.016 0.015 0.010 0.016 0.052 0.420
Total Cadmium (Cd)  [mg/L <0.005 <0.0001 [ <0.0001 | <0.0001 | <0.0001 [ <0.0001 | <0.0001 | <0.0001 | <0.0001 [ <0.0001 | <0.00010 | <0.00010 [ <0.00010 [ <0.0001 | <0.0009 | <0.0009 [ <0.0009 | <0.0009 | <0.0009
Total Cl ium (Cr)  |mg/L <0.01 <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 <0.005 <0.005 <0.005
Total Cobalt (Co) mg/L <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 [ <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 [ <0.0005 | <0.0005 0.001
 Total Copper (Cu) mg/L <0.02 0.0011 <0.001 0.0011 0.0015 <0.001 <0.001 <0.001 <0.001 0.0015 <0.001 0.0017 0.0021 0.0033 0.0011 <0.0009 | <0.0009 | 0.0009 0.0045
Total Iron (Fe) mg/L 0.10 0.16 <0.1 0.14 0.14 0.37 0.27 <0.1 0.10 0.32 0.63 0.12 0.38 <0.1 0.14 0.22 0.25 0.39 0.13 0.33
Total Lead (Pb) mg/L <0.05 <0.0005 [ <0.0005 | <0.0005 | <0.0005 [ <0.0005 | <0.00050 | <0.0005 | <0.0005 [ <0.0005 | <0.0005 | <0.0005 [ <0.0005 | <0.0005 | <0.0005 | <0.0005 [ <0.0005 | <0.0005 | <0.0005
Total Potassium (K) mg/L 1.6 14 1.7 23 21 0.6 24 1.1 14 13 1.7 2.8 25.0
Total Sodium (Na) mg/L 8.0 5.8 5.0 5.9 7.0 6.7 8.2 9.6 5.8 5.9 5.3 7.0 14.0 7.5 6.0 13.0 44.0
Total Zinc (Zn) Img/L <0.01 <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 <0.005 <0.005 <0.005

Notes:

COD = Chemical Oxygen Demand
BOD = Biological Oxygen Demand

Arran Landfill: M-1174
GM BluePlan Engineering Limited
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Arran Landfill: M-1174
GM BluePlan Engineering Limited

HISTORICAL SURFACE WATER QUALITY SUMMARY

| Units SW-8 SW-8 SW-8 SW-8 SW-8 SW-8 SW-8 SW-8 SW-8 SW-8 SW-8 SW-8 SW-8 SW-8 SW-8 SW-8 SW-8 SW-8 SW-8
I_ 20-Nov-12| 17-Apr-13 | 7-Nov-13 | 30-Apr-14 | 14-Oct-14 | 13-Apr-15 | 5-Nov-15 | 11-Apr-16 | 24-Apr-17 | 26-Oct-17 | 12-Apr-18 | 30-Oct-18 | 10-Apr-19 | 19-Nov-19] 10-Apr-20 | 26-Oct-20 | 6-May-21 | 14-Nov-21| 2-May-22
Field pH (pH Units) pH Units 7.91 7.20 7.36 7.87 7.49 7.28 7.96 7.46 7.57 6.87 7.38 7.68 7.60 7.64 7.1
Field T Celcius 2 10.69 11.78 0.27 16.6 10.2 6.4 9.7 77 16 5.4 7.3 7.0 4.0 8.9
Cc ivity (Field) umho/cm 526 487 245 630 529 241 440 363 586 398 487 418
Hardness (CaCO3) mg/L 370 250 240 300 310 280 360 240 250 400 260 350 250 350 290 310 320 320 320
Total Ammonia-N mg/L <0.05 <0.05 <0.05 0.067 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.26 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.27 <0.050
Unionized Ammonia mg/L <0.02 <0.001 <0.001 <0.0005 [ <0.001 <0.0005 0.004 <0.001 | <0.00061

[soD mg/L <2 <2.0 <2 <2.0 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
COD mg/L 36 35 12 41 15 22 31 14 32 29 18 1" 27 23 31 15
Conductivity umho/cm 540 460 460 510 610 530 650 480 560 750 570 660 510 640 570 650 640 680 620
Total Dissolved Solids [mg/L 248 232 248 270 362 246 392 258 292 445 285 395 275 365 300 395 365 335 285
Total Kjeldahl Nitrogen [mg/L 13 0.63 0.49 0.67 0.21 0.52 0.59 0.60 0.71 0.33 0.44 0.36 0.55 0.42 1.1 0.39
pH pH Units 7.91 8.13 7.91 8.05 7.95 7.97 8.03 8.11 8.22 8.12 8.23 7.96 8.04 8.04 8.04 7.92 8.14 8.15 8.31
Phenols-4AAP mg/L <0.001 0.0043 | <0.0010 | <0.0010 [ <0.0010 | <0.0010 | <0.002 | <0.0010 | <0.0010 | 0.0013 | <0.0010 [ <0.0010 | <0.0010 | <0.0010 [ <0.0010 | <0.0010
Total Phosphorus mg/L 0.05 0.019 0.014 0.048 0.009 0.020 0.013 0.015 0.009 0.070 0.016 0.008 0.015 0.016 0.021 0.012
Total Solids |mg/L 4 1 2 12 1 30 2 9 1 24 2 9 6 4 1 2
Sulphate mg/L 12 <1 1 <1 <1 <1 <1.0 <1.0 <1.0 <5.0 13 <1.0 <1.0 29 <1.0 25 1 27 <1.0
Alkalinity mg/L 270 220 230 240 290 250 300 230 270 390 260 340 240 290 270 300 320 310 310
Chloride (CI) mg/L 15 15 13 21 23 23 29 17 20 22 22 19 18 22 20 20 20 30 20
Nitrite (N) mg/L <0.01 <0.01 <0.01 <0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.024 <0.10
Nitrate (N) mg/L <0.1 <0.1 <0.10 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.22 <0.10 <0.10 0.17 <0.10 <0.10 <0.10 0.66 <0.010
Mercury (Hg) mg/L <0.0001 [ <0.00010 | <0.00010 | <0.00010 [ <0.0001 | <0.0001 | <0.0001 | <0.0001 [ <0.0001 | <0.0001 | <0.0001 [ <0.00010 | <0.00010 | <0.00010 | <0.00010 | <0.00010
Total Arsenic (As) mg/L <0.2 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0010 [ <0.001 <0.001 <0.001 <0.001
Total Barium (Ba) mg/L 0.013 0.016 0.017 0.016 0.018 0.010 0.017 0.022 0.013 0.017 0.016 0.015 0.016 0.020 0.016 0.015 0.014
Total Boron (B) mg/L <0.02 0.030 0.039 0.039 0.033 0.018 0.093 0.081 0.076 0.055 0.021 0.093 0.061 0.048 0.057 0.100 0.053
Total Cadmium (Cd)  [mg/L <0.005 <0.0001 [ <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 [ <0.0001 [ <0.0001 | <0.0001 | <0.0001 [ <0.0001 | <0.0009 | <0.0009 [ <0.0009 | <0.0009
Total Cl ium (Cr)  |mg/L <0.01 <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 <0.005
Total Cobalt (Co) mg/L <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 [ <0.0005 | <0.0005 | <0.0005 [ <0.0005 | <0.0005 | <0.0005 [ <0.0005 | <0.0005
Total Copper (Cu) mg/L <0.02 0.0018 0.001 0.0016 0.0015 <0.001 0.0014 0.0016 <0.001 0.0088 0.0015 0.0018 0.0010 0.0017 | <0.0009 | <0.0009 | <0.0009
Total Iron (Fe) mg/L 0.03 0.09 0.39 <0.1 <0.1 0.24 0.10 0.18 <0.1 <0.010 0.1 1.2 <0.1 <0.10 0.14 <0.10 <0.10 <0.1
Total Lead (Pb) mg/L <0.05 <0.0005 [ <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 [ <0.0005 | <0.0005 | <0.0005 [ <0.0005 | <0.0005 | <0.0005 [ <0.0005 | <0.0005
Total Potassium (K) mg/L 14 29 27 3.3 15.0 3.9 3.2 24 3.0 6.6 27
Total Sodium (Na) mg/L 8.2 8.4 8.4 13 15 12 15 9 14 14 14 17 15 23 14
Total Zinc (Zn) Img/L <0.01 <0.005 0.0064 <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

Notes:

COD = Chemical Oxygen Demand
BOD = Biological Oxygen Demand
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SW-9

SW-9

SW-9

SW-9

HISTORICAL SURFACE WATER QUALITY SUMMARY

SW-9

SW-9

SW-9

SW-9

SW-9

SW-9

SW-9

SW-9

SW-9

SW-9

SW-9

SW-9

| Units SW-9 SW-9 SW-9 SW-9
I_ 20-Nov-12| 17-Apr-13 | 7-Nov-13 | 30-Apr-14 | 14-Oct-14 | 13-Apr-15| 5-Nov-15 | 11-Apr-16 | 2-Nov-16 | 24-Apr-17 | 26-Oct-17 [ 12-Apr-18 | 30-Oct-18 | 10-Apr-19 | 19-Nov-19] 10-Apr-20 | 26-Oct-20 | 6-May-21 | 12-Nov-21| 2-May-22
Field pH (pH Units) pH Units 8.12 7.36 7.51 6.66 7.55 7.44 7.40 7.93 7.44 7.61 7.67 7.23 7.65 7.76 7.42 7.12
Field Temperature Celcius 2.5 10.26 11.49 249 10.35 14.4 9.9 5.2 9.7 7.6 1.8 4.8 6.5 9.2 7.6 8.6
Conductivity (Field) umho/cm 547 503 345 543 890 525 473 456 564 578 376 926 624
Hardness (CaCO3) mg/L 200 250 220 320 260 190 350 250 370 250 390 280 360 360 390 300 320 390 400 340
Total Ammonia-N mg/L <0.05 <0.05 1.0 0.073 <0.050 0.065 <0.050 1.2 <0.050 22 <0.050 22 0.061 3.6 1.2 <0.050 0.15 3.6 15 0.081
Unionized Ammonia mg/L <0.02 0.001 <0.001 0.0007 | <0.0005 0.016 <0.0005 0.029 <0.001 0.027
BOD mg/L <2 <2.0 5 <2.0 7 <2 2 <2 <2 <2 7 <2 <2 <2 6 <2 2
COD mg/L 20 25 33 37 46 35 55 35 34 33 64 33 12 27 98 120 59
Conductivity umho/cm 370 480 490 530 540 550 710 610 790 830 750 800 680 960 960 560 640 1200 1100 910
Total Dissolved Solids |mg/L 210 256 268 292 326 278 424 342 508 436 430 460 390 520 585 285 385 630 630 440
Total Kjeldahl Nitrogen |mg/L 0.63 0.60 0.92 0.77 22 0.69 3.9 0.72 3.0 0.60 4.9 21 0.32 0.65 5.6 8.1 2
pH pH Units 8.13 8.17 7.79 8.01 8.1 7.86 8.01 8.08 8.17 8.31 8.13 8.14 8.02 7.97 7.89 8.1 8.15 8.03 8.00 8.22
Phenols-4AAP mg/L <0.001 0.0029 0.0054 | <0.0010 [ 0.0012 | <0.0010 | 0.0012 <0.002 0.0013 | <0.0010 0.014 <0.0010 | <0.0010 [ <0.0010 | 0.0029 | <0.0010 [ <0.0010
[ Total Phosphorus mg/L 0.016 0.032 0.042 0.075 0.031 0.036 0.090 0.043 0.036 0.097 0.059 0.039 0.016 0.027 0.1 14 0.15
Total Suspended Solids |mg/L 1 4 1 3 <1 20 24 6 3 5 10 4 14 1 10 6 140
mg/L 8 1 19 2 22 15 30 24 56 22 <1.0 42 <1.0 36 89 <5.0 4.2 37 98 50
Alkalinity mg/L 190 230 210 250 230 180 280 250 330 280 400 280 360 370 290 280 310 460 380 330
Chloride (Cl) mg/L 9 15 23 20 30 60 43 34 34 85 19 62 17 71 77 18 20 93 96 68
Nitrite (N) mg/L <0.01 <0.01 <0.01 <0.01 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 0.038 <0.010 <0.010 0.013 0.078 0.48
Nitrate (N) mg/L <0.1 <0.1 <0.10 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.72 <0.10 <0.10 0.73 <0.10 0.15 0.1 1.79 <0.010
Mercury (Hg) mg/L <0.0001 | <0.00010 | <0.00010 | <0.00010 | <0.0001 [ <0.0001 | <0.0001 | <0.0001 [ <0.0001 | <0.0001 | <0.0001 | <0.0001 [ <0.00010 | <0.00010 | <0.00010 [ <0.00010 | <0.00010
[ Total Arsenic (As) mg/L <0.2 <0.001 <0.001 <0.001 <0.001 0.0012 <0.001 0.002 <0.001 <0.001 <0.001 0.0031 <0.001 <0.0010 | <0.001 0.0031 0.0012 0.0011
Total Barium (Ba) mg/L 0.013 0.013 0.018 0.018 0.029 0.017 0.027 0.022 0.019 0.024 0.036 0.047 0.032 0.012 0.015 0.038 0.033 0.030
 Total Boron (B) mg/L <0.02 0.022 0.075 0.097 0.063 0.14 0.059 0.50 0.025 0.37 0.023 0.410 0.480 0.022 0.054 0.510 0.530 0.400
Total Cadmium (Cd)  |mg/L <0.005 <0.0001 | <0.0001 [ <0.0001 | <0.0001 | <0.0001 [ <0.0001 | <0.0001 | <0.0001 | <0.0001 [ <0.00010 | <0.10 | <0.00010 [ <0.0001 | <0.0009 | <0.0009 | <0.0009 [ <0.0009
Total Chromium (Cr)  |mg/L <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <5.0 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Total Cobalt (Co) mg/L <0.0005 | <0.0005 [ 0.00064 | <0.0005 0.001 <0.0005 | 0.0009 [ <0.0005 | <0.0005 0.001 0.001 <0.0005 | <0.0005 [ <0.0005 0.001 0.001 0.001
[ Total Copper (Cu) mg/L <0.02 <0.001 0.002 0.0023 0.0024 0.0010 0.0016 0.0019 0.0026 0.0017 0.0017 | <0.0010 [ 0.0016 | <0.0010 | <0.0009 [ <0.0009 | 0.0057 0.0017
Total Iron (Fe) mg/L <0.02 1.2 <0.1 0.34 0.80 0.66 0.36 0.35 0.89 0.37 0.31 0.77 13 0.16 <0.10 0.13 0.58 0.23 0.57
Total Lead (Pb) mg/L <0.05 <0.0005 | <0.0005 [ 0.00067 | <0.0005 | <0.0005 [ <0.00050 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 [ <0.0005 | <0.0005 | <0.0005 | <0.0005 [ <0.0005
Total Potassium (K) mg/L 9.1 1.9 12 22 13 15.0 14.0 17 33 25.0 25.0 21.0
Total Sodium (Na) mg/L 4.9 8.2 18 13 16 33 20 29 19 60 1 1 65 13 83 61
Total Zinc (Zn) Img/L <0.01 <0.005 0.0055 <0.005 0.005 <0.005 <0.005 0.007 <0.005 <0.005 0.009 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 0.006

Notes:

COD = Chemical Oxygen Demand

BOD = Biological Oxygen Demand

Arran Landfill: M-1174
GM BluePlan Engineering Limited

Page 7 of 14



SW-10

SW-10

SW-10

SW-10

HISTORICAL SURFACE WATER QUALITY SUMMARY

SW-10

SW-10

SW-10

SW-10

SW-10

SW-10

SW-10

SW-10

SW-10

SW-10

SW-10

| Units SW-10 SW-10 SW-10 SW-10 SW-10
I_ 20-Nov-12 17-Apr-13 | 7-Nov-13 | 30-Apr-14 | 14-Oct-14 ] 13-Apr-15| 5-Nov-15 | 11-Apr-16 | 2-Nov-16 | 24-Apr-17 | 26-Oct-17 | 12-Apr-18 | 30-Oct-18 | 10-Apr-19 | 19-Nov-19] 26-Oct-20 | 6-May-21 | 12-Nov-21| 2-May-22 | 6-Oct-22
Field pH (pH Units) pH Units 8.21 8.09 7.75 6.79 8.23 7.41 8.01 8.12 7.53 7.67 7.68 7.79 7.59 7.49 6.92 7.54
Field Temperature Celcius 2 12.42 11.22 3.10 9.75 15.8 10.5 5.6 10.1 6.5 14 9.1 9.2 8.3 9.3 9.7
Conductivity (Field) umho/cm 543 477 357 778 880 491 455 568 566 1248 991 617 791
Hardness (CaCO3) mg/L 210 220 190 220 210 190 280 240 340 250 220 260 310 360 390 290 400 290 320 380
Total Ammonia-N mg/L <0.05 0.59 0.54 0.94 <0.050 0.075 0.05 13 <0.050 22 0.058 1.8 <0.050 3.6 0.53 26 4.2 0.31 <0.050 <0.050
Unionized Ammonia mg/L <0.02 0.002 0.001 0.001 <0.0015 0.016 0.0014 0.037 <0.001 0.028
BOD mg/L 8 <2.0 6 <2.0 7 <2 <2 <2 <2 <2 7 4 2 1 10 3 3
COD mg/L 57 24 31 37 51 35 51 30 28 36 62 45 48 100 71 50 67
Conductivity umho/cm 370 530 400 450 480 550 640 620 1100 830 680 680 810 960 960 850 1200 900 810 1000
Total Dissolved Solids |mg/L 72 340 234 286 306 236 418 350 640 452 390 360 515 480 565 680 655 460 380 785
Total Kjeldahl Nitrogen |mg/L 25 0.63 0.95 0.86 23 0.70 3.8 0.95 25 0.9 4.8 16 3.9 6.7 2.0 1.2 0.9
pH pH Units 8.22 8.02 7.71 7.96 8.28 7.83 7.99 8.05 8.23 8.30 8.28 8.15 8.04 7.98 7.97 8.18 7.99 8.06 8.16 7.95
Phenols-4AAP mg/L 0.0046 0.0035 0.005 <0.0010 [ 0.0016 | <0.0010 | 0.0014 <0.001 0.0016 | <0.0010 0.014 <0.0010 | <0.0010 [ 0.0041 0.0013 | <0.0010 [ <0.0010
[ Total Phosphorus mg/L 0.08 0.030 0.049 0.051 0.031 0.024 0.059 0.045 0.021 0.026 0.069 0.078 0.056 0.1 0.072 0.064 0.370
Total Suspended Solids |mg/L 20 6 17 18 <1 5 24 14 1 6 12 23 8 15 17 52 320
mg/L 8 24 14 7 26 15 37 25 65 22 39 38 78 35 92 66 37 64 40 310
Alkalinity mg/L 190 180 170 190 180 180 200 250 200 270 210 250 240 370 300 280 460 280 320 160
Chloride (Cl) mg/L 9 40 18 24 33 59 64 35 180 87 74 42 79 69 73 64 96 78 43 56
Nitrite (N) mg/L <0.01 0.012 <0.01 <0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.023 0.039 0.016 0.211 <0.10 <0.10
Nitrate (N) mg/L <0.1 <0.1 <0.10 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.75 <0.10 <0.10 1.32 0.26 <0.10 3.49 <0.010 0.016
Mercury (Hg) mg/L <0.0001 | <0.00010 | <0.00010 | <0.00010 | <0.0001 [ <0.0001 | <0.0001 | <0.0001 [ <0.0001 | <0.0001 | <0.0001 | <0.0001 [ <0.00010 | <0.00010 | <0.00010 [ <0.00010 | <0.00010
[ Total Arsenic (As) mg/L <0.2 0.0018 <0.001 <0.001 <0.001 0.0013 <0.001 0.0019 0.0015 <0.001 0.0011 0.0034 <0.001 0.0017 0.0034 0.0013 0.0011 0.0075
Total Barium (Ba) mg/L 0.027 0.022 0.018 0.018 0.029 0.018 0.035 0.024 0.038 0.020 0.031 0.045 0.037 0.033 0.041 0.029 0.033 0.170
 Total Boron (B) mg/L <0.02 0.12 0.095 0.094 0.088 0.14 0.22 0.52 0.49 0.29 0.53 0.40 0.54 0.41 0.55 0.50 0.38 0.41
Total Cadmium (Cd)  |mg/L <0.005 0.00013 | <0.0001 [ <0.0001 | <0.0001 | <0.0001 [ <0.0001 | <0.0001 | <0.0001 | <0.0001 [ <0.00010 | <0.00010 | <0.00011 [ <0.0009 | <0.0009 | <0.0009 | <0.0009 0.000
Total Chromium (Cr)  |mg/L <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.013 <0.005 <0.005 <0.005 <0.005 0.032
Total Cobalt (Co) mg/L 0.0009 | <0.0005 [ 0.00063 | <0.0005 0.001 <0.0005 [ 0.0009 [ <0.0005 | <0.0005 | <0.0005 0.001 0.001 0.001 0.001 0.001 0.001 0.016
[ Total Copper (Cu) mg/L <0.02 0.0025 0.002 0.0024 0.0029 0.0010 0.0014 0.0019 0.0014 0.0012 0.0015 | <0.0010 [ 0.0150 0.0027 0.0010 0.0021 0.0019 0.0320
Total Iron (Fe) mg/L 16 1.2 11 0.55 0.92 0.96 0.38 0.43 0.93 0.71 0.12 0.48 13 0.47 0.50 0.86 0.39 1.10 33.00
Total Lead (Pb) mg/L <0.05 0.00067 | <0.0005 [ 0.00071 | <0.0005 | <0.0005 [ <0.00050 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0006 0.001 <0.0005 | <0.0005 [ <0.0005 0.012
Total Potassium (K) mg/L 9.7 6.8 13 14 10 15 15 21 27 31 19 27
Total Sodium (Na) mg/L 4.9 26 1 21 18 33 27 30 86 63 54 59 64 59 63 53 41
Total Zinc (Zn) Img/L 0.02 0.0059 <0.005 0.0053 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0058 0.0053 <0.005 0.0054 0.006 0.075

Notes:

COD = Chemical Oxygen Demand

BOD = Biological Oxygen Demand

Arran Landfill: M-1174
GM BluePlan Engineering Limited
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APPENDIX G:
LABORATORY CERTIFICATES OF ANALYSES
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Your Project #: Arran (M1174)
Your C.O.C. #: 874216-01-01

Attention: Reporting Contacts

GM BluePlan Engineering Limited

1260 - 2nd Ave E

Unit 1

Owen Sound, ON
CANADA N4K 2J3

BUREAU VERITAS JOB #: C2B9349
Received: 2022/05/04, 09:00

Sample Matrix: Surface Water
# Samples Received: 6

CERTIFICATE OF ANALYSIS

Report Date: 2022/05/31
Report #: R7145222
Version: 1 - Final

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Alkalinity 6 N/A 2022/05/07 CAM SOP-00448 SM 232320B m
Carbonaceous BOD 6 2022/05/05 2022/05/10 CAM SOP-00427 SM 23 5210B m
Chloride by Automated Colourimetry 6 N/A 2022/05/06 CAM SOP-00463 SM 23 4500-CI Em
Chemical Oxygen Demand 6 N/A 2022/05/09 CAM SOP-00416 SM 235220D m
Conductivity 6 N/A 2022/05/07 CAM SOP-00414 SM 232510 m
Hardness (calculated as CaCO3) 6 N/A 2022/05/11 CAM SOP SM 2340 B

00102/00408/00447

Mercury in Water by CVAA 6 2022/05/06 2022/05/06 CAM SOP-00453 EPA 7470A m
Total Metals Analysis by ICPMS 6 N/A 2022/05/10 CAM SOP-00447 EPA 6020B m
Total Ammonia-N 6 N/A 2022/05/10 CAM SOP-00441 USGS 1-2522-90 m
Nitrate & Nitrite as Nitrogen in Water (1) 6 N/A 2022/05/06 CAM SOP-00440 SM 23 4500-NO3I/NO2B
pH 6 2022/05/05 2022/05/07 CAM SOP-00413 SM 4500H+ B m
Phenols (4AAP) 6 N/A 2022/05/06 CAM SOP-00444 OMOE E3179 m
Sulphate by Automated Colourimetry 6 N/A 2022/05/11 CAM SOP-00464 EPA375.4 m
Total Dissolved Solids 1 2022/05/06 2022/05/09 CAM SOP-00428 SM 23 2540C m
Total Dissolved Solids 5 2022/05/07 2022/05/09 CAM SOP-00428 SM 23 2540C m
Total Kjeldahl Nitrogen in Water 6 2022/05/06 2022/05/09 CAM SOP-00938 OMOE E3516 m
Total Phosphorus (Colourimetric) 6 2022/05/06 2022/05/06 CAM SOP-00407 SM 234500PBH m
Low Level Total Suspended Solids 6 2022/05/06 2022/05/09 CAM SOP-00428 SM 23 2540D m

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement

Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or

Page 1 of 14

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5SN 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvlabs.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Your Project #: Arran (M1174)
Your C.O.C. #: 874216-01-01

Attention: Reporting Contacts

GM BluePlan Engineering Limited
1260 - 2nd Ave E

Unit 1

Owen Sound, ON

CANADA N4K 2J3

Report Date: 2022/05/31
Report #: R7145222
Version: 1 - Final

CERTIFICATE OF ANALYSIS

BUREAU VERITAS JOB #: C2B9349

Received: 2022/05/04, 09:00

implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.

Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.

This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Ashton Gibson, Project Manager

Email: Ashton.Gibson@bureauveritas.com

Phonet# (905)817-5765

This report has been generated and distributed using a secure automated process.
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.
For Service Group specific validation please refer to the Validation Signature Page.

Total Cover Pages : 2
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2B9349 GM BluePlan Engineering Limited
Report Date: 2022/05/31 Client Project #: Arran (M1174)
Sampler Initials: KC

RESULTS OF ANALYSES OF SURFACE WATER

Bureau Veritas ID SNJ799 SNJ800 SNJ801
. 2022/05/02 2022/05/02 2022/05/02

sailinepate 05:15/ Oé:l.'-':/ 1(4:05/
COC Number 874216-01-01 874216-01-01 874216-01-01

UNITS SW-1 QC Batch SW-5 QC Batch SW-7 RDL [QCBatch
Calculated Parameters
Hardness (CaC03) | mgit [ 290 7975062 350 7975062 310 | 1.0 [7975062
Inorganics
Total Ammonia-N mg/L <0.050 7980755 <0.050 7980749 <0.050 0.050 | 7980749
Total Carbonaceous BOD mg/L <2 7978185 <2 7978185 <2 2 7978185
Total Chemical Oxygen Demand (COD) mg/L 17 7980360 16 7980360 19 4.0 | 7980360
Conductivity umho/cm 540 7979144 620 7979144 610 1.0 | 7979144
Total Dissolved Solids mg/L 230 7981611 270 7981611 270 10 7981611
Total Kjeldahl Nitrogen (TKN) mg/L 0.32 7980312 0.38 7980312 0.38 0.10 | 7980312
pH pH 8.39 7979140 8.13 7979140 8.28 7979140
Phenols-4AAP mg/L <0.0010 7979897 <0.0010 7979897 <0.0010 0.0010( 7979897
Total Phosphorus mg/L 0.015 7980169 0.023 7980169 0.013 0.004 | 7980169
Total Suspended Solids mg/L 6 7980514 4 7980514 5 1 7980514
Dissolved Sulphate (SO4) mg/L <1.0 7979198 <1.0 7979198 <1.0 1.0 | 7979198
Alkalinity (Total as CaCO3) mg/L 270 7979129 330 7979129 300 1.0 | 7979129
Dissolved Chloride (Cl-) mg/L 14 7979201 8.6 7979201 19 1.0 | 7979201
Nitrite (N) mg/L <0.010 7979226 <0.010 7979226 <0.010 0.010 | 7979204
Nitrate (N) mg/L 1.09 7979226 0.16 7979226 <0.10 0.10 | 7979204
Nitrate + Nitrite (N) mg/L 1.09 7979226 0.16 7979226 <0.10 0.10 | 7979204
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2B9349 GM BluePlan Engineering Limited
Report Date: 2022/05/31 Client Project #: Arran (M1174)
Sampler Initials: KC
RESULTS OF ANALYSES OF SURFACE WATER
Bureau Veritas ID SNJ801 SNJ802 SNJ803
SaMPIDEID e 2022/05/02 2022/05/02 2022/05/02
10:05 10:10 10:15

COC Number 874216-01-01 874216-01-01 874216-01-01

UNITS Lasl:‘)l-vl;le RDL| QC Batch SW-8 RDL [QC Batch SW-9 RDL [QCBatch
Calculated Parameters
Hardness (CaC03) | mgn | | ] 320 | 1.0 |7975062 340 | 1.0 |7975062
Inorganics
Total Ammonia-N mg/L <0.050 0.050 | 7980749 0.081 0.050 | 7980749
Total Carbonaceous BOD mg/L <2 2 7978185 2 2 7978185
Total Chemical Oxygen Demand (COD) mg/L 15 4.0 | 7980360 59 4.0 (7980360
Conductivity umho/cm 620 1.0 | 7979144 910 1.0 [ 7979144
Total Dissolved Solids mg/L 280 10 | 7981611 285 10 | 7980729 440 10 | 7981611
Total Kjeldahl Nitrogen (TKN) mg/L 0.39 0.10 | 7980312 2.0 0.10 | 7980312
pH pH 8.31 7979140 8.22 7979140
Phenols-4AAP mg/L <0.0010 0.0010| 7979999 <0.0010 0.0010| 7979951
Total Phosphorus mg/L 0.012 0.004 | 7980169 0.15 0.02 | 7980169
Total Suspended Solids mg/L 2 1 7980514 140 3 7980514
Dissolved Sulphate (S04) mg/L <1.0 1.0 | 7979198 50 1.0 [ 7979198
Alkalinity (Total as CaCO3) mg/L 310 1.0 | 7979129 330 1.0 | 7979129
Dissolved Chloride (Cl-) mg/L 20 1.0 | 7979201 68 1.0 | 7979201
Nitrite (N) mg/L <0.010 0.010 | 7979204 <0.010 0.010 | 7979226
Nitrate (N) mg/L <0.10 0.10 | 7979204 0.48 0.10 | 7979226
Nitrate + Nitrite (N) mg/L <0.10 0.10 | 7979204 0.48 0.10 | 7979226
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2B9349
Report Date: 2022/05/31

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)
Sampler Initials: KC

RESULTS OF ANALYSES OF SURFACE WATER

Bureau Veritas ID SNJ803 SNJ804
. 2022/05/02 2022/05/02

Sampling Date 16:15/ 16120/
COC Number 874216-01-01 874216-01-01

UNITS SW-9 RDL [QC Batch SW-10 RDL [QCBatch

Lab-Dup
Calculated Parameters
Hardness (CaC03) [ mg/L 320 | 1.0 [7975062
Inorganics
Total Ammonia-N mg/L <0.050 0.050 | 7980749
Total Carbonaceous BOD mg/L 3 2 7978185
Total Chemical Oxygen Demand (COD) mg/L 50 4.0 (7980360
Conductivity umho/cm 810 1.0 | 7979144
Total Dissolved Solids mg/L 380 10 | 7981611
Total Kjeldahl Nitrogen (TKN) mg/L 1.2 0.10 | 7980312
pH pH 8.16 7979140
Phenols-4AAP mg/L <0.0010 0.0010| 7979951 <0.0010 0.0010| 7979951
Total Phosphorus mg/L 0.064 0.004 | 7980169
Total Suspended Solids mg/L 52 1 7980514
Dissolved Sulphate (S04) mg/L 40 1.0 | 7979198
Alkalinity (Total as CaCO3) mg/L 320 1.0 | 7979129
Dissolved Chloride (CI-) mg/L 43 1.0 | 7979201
Nitrite (N) mg/L <0.010 0.010 | 7979204
Nitrate (N) mg/L <0.10 0.10 | 7979204
Nitrate + Nitrite (N) mg/L <0.10 0.10 | 7979204
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2B9349
Report Date: 2022/05/31

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)
Sampler Initials: KC

ELEMENTS BY ATOMIC SPECTROSCOPY (SURFACE WATER)

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5SN 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvlabs.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Bureau Veritas ID SNJ799 SNJ800 SNJ801 SNJ802 SNJ803 SNJ804
SAMDIOEID It 202(%:0155/02 2025;5)155/02 2021265)055/02 202:%?)150/02 202126?155/02 202126?250/02
COC Number 874216-01-01 | 874216-01-01 | 874216-01-01 | 874216-01-01 | 874216-01-01 | 874216-01-01

UNITS SW-1 SW-5 SW-7 SW-8 SW-9 SW-10 RDL |QC Batch
Metals
Mercury (Hg) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00010| 7979803
Total Arsenic (As) ug/L <1.0 <1.0 <1.0 <1.0 1.1 1.1 1.0 7983699
Total Barium (Ba) ug/L 14 12 15 14 30 33 2.0 7983699
Total Boron (B) ug/L 14 15 52 53 400 380 10 7983699
Total Cadmium (Cd) ug/L <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 0.090 | 7983699
Total Calcium (Ca) ug/L 76000 86000 82000 84000 78000 76000 200 7983699
Total Chromium (Cr) ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.0 7983699
Total Cobalt (Co) ug/L <0.50 <0.50 <0.50 <0.50 0.82 1.1 0.50 | 7983699
Total Copper (Cu) ug/L <0.90 <0.90 0.91 <0.90 1.7 1.9 0.90 | 7983699
Total Iron (Fe) ug/L 260 120 130 <100 570 1100 100 | 7983699
Total Lead (Pb) ug/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 [ 7983699
Total Magnesium (Mg) ug/L 25000 33000 28000 28000 33000 33000 50 7983699
Total Potassium (K) ug/L 1600 530 2800 2700 21000 19000 200 7983699
Total Sodium (Na) ug/L 7600 6500 13000 14000 61000 53000 100 7983699
Total Zinc (Zn) ug/L <5.0 <5.0 <5.0 <5.0 5.8 5.7 5.0 7983699
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Bureau Veritas Job #: C2B9349

Report Date: 2022/05/31

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)
Sampler Initials: KC

TEST SUMMARY
Bureau Veritas ID:  SNJ799 Collected: 2022/05/02
Sample ID:  SW-1 Shipped:
Matrix: Surface Water Received: 2022/05/04

Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 7979129 N/A 2022/05/07 Surinder Rai
Carbonaceous BOD DO 7978185 2022/05/05 2022/05/10 Nusrat Naz
Chloride by Automated Colourimetry KONE 7979201 N/A 2022/05/06 Raiq Kashif
Chemical Oxygen Demand SPEC 7980360 N/A 2022/05/09 Prgya Panchal
Conductivity AT 7979144 N/A 2022/05/07 Surinder Rai
Hardness (calculated as CaCO3) 7975062 N/A 2022/05/11 Automated Statchk
Mercury in Water by CVAA CV/AA 7979803 2022/05/06 2022/05/06 Rupinder Gill
Total Metals Analysis by ICPMS ICP/MS 7983699 N/A 2022/05/10 Arefa Dabhad
Total Ammonia-N LACH/NH4 7980755 N/A 2022/05/10 Raiq Kashif
Nitrate & Nitrite as Nitrogen in Water LACH 7979226 N/A 2022/05/06 Samuel Law
pH AT 7979140 2022/05/05 2022/05/07 Surinder Rai
Phenols (4AAP) TECH/PHEN 7979897 N/A 2022/05/06 Louise Harding
Sulphate by Automated Colourimetry KONE 7979198 N/A 2022/05/11 Chandra Nandlal
Total Dissolved Solids BAL 7981611 2022/05/07 2022/05/09 Kristen Chan
Total Kjeldahl Nitrogen in Water SKAL 7980312 2022/05/06 2022/05/09 Rajni Tyagi
Total Phosphorus (Colourimetric) LACH/P 7980169 2022/05/06 2022/05/06 Shivani Shivani
Low Level Total Suspended Solids BAL 7980514 2022/05/06 2022/05/09 Shaneil Hall

Bureau Veritas ID: SNJS0O Collected: 2022/05/02

Sample ID: SW-5 Shipped:
Matrix: Surface Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 7979129 N/A 2022/05/07 Surinder Rai
Carbonaceous BOD DO 7978185 2022/05/05 2022/05/10 Nusrat Naz
Chloride by Automated Colourimetry KONE 7979201 N/A 2022/05/06 Raiq Kashif
Chemical Oxygen Demand SPEC 7980360 N/A 2022/05/09 Prgya Panchal
Conductivity AT 7979144 N/A 2022/05/07 Surinder Rai
Hardness (calculated as CaCO3) 7975062 N/A 2022/05/11 Automated Statchk
Mercury in Water by CVAA CV/AA 7979803 2022/05/06 2022/05/06 Rupinder Gill
Total Metals Analysis by ICPMS ICP/MS 7983699 N/A 2022/05/10 Arefa Dabhad
Total Ammonia-N LACH/NH4 7980749 N/A 2022/05/10 Raiq Kashif
Nitrate & Nitrite as Nitrogen in Water LACH 7979226 N/A 2022/05/06 Samuel Law
pH AT 7979140 2022/05/05 2022/05/07 Surinder Rai
Phenols (4AAP) TECH/PHEN 7979897 N/A 2022/05/06 Louise Harding
Sulphate by Automated Colourimetry KONE 7979198 N/A 2022/05/11 Chandra Nandlal
Total Dissolved Solids BAL 7981611 2022/05/07 2022/05/09 Kristen Chan
Total Kjeldahl Nitrogen in Water SKAL 7980312 2022/05/06 2022/05/09 Rajni Tyagi
Total Phosphorus (Colourimetric) LACH/P 7980169 2022/05/06 2022/05/06 Shivani Shivani
Low Level Total Suspended Solids BAL 7980514 2022/05/06 2022/05/09 Shaneil Hall
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2B9349
Report Date: 2022/05/31

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)

Sampler Initials: KC

TEST SUMMARY
Bureau Veritas ID:  SNJ801 Collected: 2022/05/02
Sample ID: SW-7 Shipped:
Matrix: Surface Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 7979129 N/A 2022/05/07 Surinder Rai
Carbonaceous BOD DO 7978185 2022/05/05 2022/05/10 Nusrat Naz
Chloride by Automated Colourimetry KONE 7979201 N/A 2022/05/06 Raiq Kashif
Chemical Oxygen Demand SPEC 7980360 N/A 2022/05/09 Prgya Panchal
Conductivity AT 7979144 N/A 2022/05/07 Surinder Rai
Hardness (calculated as CaCO3) 7975062 N/A 2022/05/11 Automated Statchk
Mercury in Water by CVAA CV/AA 7979803 2022/05/06 2022/05/06 Rupinder Gill
Total Metals Analysis by ICPMS ICP/MS 7983699 N/A 2022/05/10 Arefa Dabhad
Total Ammonia-N LACH/NH4 7980749 N/A 2022/05/10 Raiq Kashif
Nitrate & Nitrite as Nitrogen in Water LACH 7979204 N/A 2022/05/06 Samuel Law
pH AT 7979140 2022/05/05 2022/05/07 Surinder Rai
Phenols (4AAP) TECH/PHEN 7979897 N/A 2022/05/06 Louise Harding
Sulphate by Automated Colourimetry KONE 7979198 N/A 2022/05/11 Chandra Nandlal
Total Dissolved Solids BAL 7981611 2022/05/07 2022/05/09 Kristen Chan
Total Kjeldahl Nitrogen in Water SKAL 7980312 2022/05/06 2022/05/09 Rajni Tyagi
Total Phosphorus (Colourimetric) LACH/P 7980169 2022/05/06 2022/05/06 Shivani Shivani
Low Level Total Suspended Solids BAL 7980514 2022/05/06 2022/05/09 Shaneil Hall
Bureau Veritas ID:  SNJ801 Dup Collected: 2022/05/02
Sample ID: SW-7 Shipped:
Matrix: Surface Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Total Dissolved Solids BAL 7981611 2022/05/07 2022/05/09 Kristen Chan
Bureau Veritas ID: SNJ802 Collected: 2022/05/02
Sample ID: SW-8 Shipped:
Matrix: Surface Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 7979129 N/A 2022/05/07 Surinder Rai
Carbonaceous BOD DO 7978185 2022/05/05 2022/05/10 Nusrat Naz
Chloride by Automated Colourimetry KONE 7979201 N/A 2022/05/06 Raiq Kashif
Chemical Oxygen Demand SPEC 7980360 N/A 2022/05/09 Prgya Panchal
Conductivity AT 7979144 N/A 2022/05/07 Surinder Rai
Hardness (calculated as CaCO3) 7975062 N/A 2022/05/11 Automated Statchk
Mercury in Water by CVAA CV/AA 7979803 2022/05/06 2022/05/06 Rupinder Gill
Total Metals Analysis by ICPMS ICP/MS 7983699 N/A 2022/05/10 Arefa Dabhad
Total Ammonia-N LACH/NH4 7980749 N/A 2022/05/10 Raiq Kashif
Nitrate & Nitrite as Nitrogen in Water LACH 7979204 N/A 2022/05/06 Samuel Law
pH AT 7979140 2022/05/05 2022/05/07 Surinder Rai
Phenols (4AAP) TECH/PHEN 7979999 N/A 2022/05/06 Louise Harding
Sulphate by Automated Colourimetry KONE 7979198 N/A 2022/05/11 Chandra Nandlal
Total Dissolved Solids BAL 7980729 2022/05/06 2022/05/09 Kristen Chan
Total Kjeldahl Nitrogen in Water SKAL 7980312 2022/05/06 2022/05/09 Rajni Tyagi
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2B9349

Report Date: 2022/05/31

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)
Sampler Initials: KC

TEST SUMMARY
Bureau Veritas ID:  SNJ802 Collected: 2022/05/02
Sample ID: SW-8 Shipped:
Matrix: Surface Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Total Phosphorus (Colourimetric) LACH/P 7980169 2022/05/06 2022/05/06 Shivani Shivani
Low Level Total Suspended Solids BAL 7980514 2022/05/06 2022/05/09 Shaneil Hall
Bureau Veritas ID:  SNJ803 Collected: 2022/05/02
Sample ID: SW-9 Shipped:
Matrix: Surface Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 7979129 N/A 2022/05/07 Surinder Rai
Carbonaceous BOD DO 7978185 2022/05/05 2022/05/10 Nusrat Naz
Chloride by Automated Colourimetry KONE 7979201 N/A 2022/05/06 Raiq Kashif
Chemical Oxygen Demand SPEC 7980360 N/A 2022/05/09 Prgya Panchal
Conductivity AT 7979144 N/A 2022/05/07 Surinder Rai
Hardness (calculated as CaCO3) 7975062 N/A 2022/05/11 Automated Statchk
Mercury in Water by CVAA CV/AA 7979803 2022/05/06 2022/05/06 Rupinder Gill
Total Metals Analysis by ICPMS ICP/MS 7983699 N/A 2022/05/10 Arefa Dabhad
Total Ammonia-N LACH/NH4 7980749 N/A 2022/05/10 Raiq Kashif
Nitrate & Nitrite as Nitrogen in Water LACH 7979226 N/A 2022/05/06 Samuel Law
pH AT 7979140 2022/05/05 2022/05/07 Surinder Rai
Phenols (4AAP) TECH/PHEN 7979951 N/A 2022/05/06 Louise Harding
Sulphate by Automated Colourimetry KONE 7979198 N/A 2022/05/11 Chandra Nandlal
Total Dissolved Solids BAL 7981611 2022/05/07 2022/05/09 Kristen Chan
Total Kjeldahl Nitrogen in Water SKAL 7980312 2022/05/06 2022/05/09 Rajni Tyagi
Total Phosphorus (Colourimetric) LACH/P 7980169 2022/05/06 2022/05/06 Shivani Shivani
Low Level Total Suspended Solids BAL 7980514 2022/05/06 2022/05/09 Shaneil Hall
Bureau Veritas ID:  SNJ803 Dup Collected: 2022/05/02
Sample ID: SW-9 Shipped:
Matrix: Surface Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
| Phenols (4AAP) TECH/PHEN 7979951 N/A 2022/05/06 Louise Harding
Bureau Veritas ID:  SNJ804 Collected: 2022/05/02
Sample ID: SW-10 Shipped:
Matrix: Surface Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 7979129 N/A 2022/05/07 Surinder Rai
Carbonaceous BOD DO 7978185 2022/05/05 2022/05/10 Nusrat Naz
Chloride by Automated Colourimetry KONE 7979201 N/A 2022/05/06 Raiq Kashif
Chemical Oxygen Demand SPEC 7980360 N/A 2022/05/09 Prgya Panchal
Conductivity AT 7979144 N/A 2022/05/07 Surinder Rai
Hardness (calculated as CaCO3) 7975062 N/A 2022/05/11 Automated Statchk
Mercury in Water by CVAA CV/AA 7979803 2022/05/06 2022/05/06 Rupinder Gill
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2B9349
Report Date: 2022/05/31

GM BluePlan Engineering Limited

Client Project #: Arran (M1174)

Sampler Initials: KC

TEST SUMMARY
Bureau Veritas ID:  SNJ804 Collected: 2022/05/02
Sample ID: SW-10 Shipped:
Matrix: Surface Water Received: 2022/05/04

Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Total Metals Analysis by ICPMS ICP/MS 7983699 N/A 2022/05/10 Arefa Dabhad
Total Ammonia-N LACH/NH4 7980749 N/A 2022/05/10 Raiq Kashif
Nitrate & Nitrite as Nitrogen in Water LACH 7979204 N/A 2022/05/06 Samuel Law
pH AT 7979140 2022/05/05 2022/05/07 Surinder Rai
Phenols (4AAP) TECH/PHEN 7979951 N/A 2022/05/06 Louise Harding
Sulphate by Automated Colourimetry KONE 7979198 N/A 2022/05/11 Chandra Nandlal
Total Dissolved Solids BAL 7981611 2022/05/07 2022/05/09 Kristen Chan
Total Kjeldahl Nitrogen in Water SKAL 7980312 2022/05/06 2022/05/09 Rajni Tyagi
Total Phosphorus (Colourimetric) LACH/P 7980169 2022/05/06 2022/05/06 Shivani Shivani
Low Level Total Suspended Solids BAL 7980514 2022/05/06 2022/05/09 Shaneil Hall
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2B9349 GM BluePlan Engineering Limited
Report Date: 2022/05/31 Client Project #: Arran (M1174)
Sampler Initials: KC

GENERAL COMMENTS

Results relate only to the items tested.
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2B9349
Report Date: 2022/05/31

QUALITY ASSURANCE REPORT

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)

Sampler Initials: KC

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard
QC Batch | Parameter Date % Recovery [ QC Limits | % Recovery [ QC Limits Value UNITS Value (%) | QC Limits (% Recovery| QC Limits
7978185 | Total Carbonaceous BOD 2022/05/10 <2 mg/L 0.25 30 98 85-115
7979129 | Alkalinity (Total as CaCO3) 2022/05/06 93 85-115 <1.0 mg/L 1.2 20
7979140 pH 2022/05/06 102 98 - 103 1.2 N/A
7979144 | Conductivity 2022/05/06 100 85-115 <1.0 “mr:°/ ¢ 0 25
7979198 | Dissolved Sulphate (SO4) 2022/05/11 NC 75-125 97 80-120 <1.0 mg/L 3.7 20
7979201 | Dissolved Chloride (CI-) 2022/05/06 110 80-120 104 80-120 <1.0 mg/L 1.5 20
7979204 Nitrate (N) 2022/05/06 NC 80-120 97 80-120 <0.10 mg/L 0.83 20
7979204 Nitrite (N) 2022/05/06 103 80-120 100 80-120 <0.010 mg/L NC 20
7979226 Nitrate (N) 2022/05/06 NC 80-120 101 80-120 <0.10 mg/L 0.34 20
7979226 Nitrite (N) 2022/05/06 98 80-120 102 80-120 <0.010 mg/L 0.12 20
7979803 | Mercury (Hg) 2022/05/06 93 75-125 95 80-120 <0.00010 mg/L NC 20
7979897 | Phenols-4AAP 2022/05/06 103 80-120 104 80-120 <0.0010 mg/L NC 20
7979951 | Phenols-4AAP 2022/05/06 105 80-120 104 80-120 <0.0010 mg/L NC 20
7979999 Phenols-4AAP 2022/05/06 NC 80-120 104 80-120 <0.0010 mg/L 0.58 20
7980169 | Total Phosphorus 2022/05/06 NC 80-120 95 80-120 <0.004 mg/L 0.45 20 90 80-120
7980312 | Total Kjeldahl Nitrogen (TKN) 2022/05/10 98 80-120 101 80-120 <0.10 mg/L NC 20 104 80-120
7980360 | Total Chemical Oxygen Demand (COD) 2022/05/09 97 80-120 95 80-120 <4.0 mg/L NC 20
7980514 | Total Suspended Solids 2022/05/09 <1 mg/L NC 25 97 85-115
7980729 | Total Dissolved Solids 2022/05/09 <10 mg/L 0 25 97 90-110
7980749 | Total Ammonia-N 2022/05/10 104 75-125 99 80-120 <0.050 mg/L 16 20
7980755 | Total Ammonia-N 2022/05/10 94 75-125 99 80-120 <0.050 mg/L 8.9 20
7981611 | Total Dissolved Solids 2022/05/09 <10 mg/L 3.6 25 95 90-110
7983699 | Total Arsenic (As) 2022/05/10 99 80-120 100 80-120 <1.0 ug/L NC 20
7983699 | Total Barium (Ba) 2022/05/10 92 80-120 97 80-120 <2.0 ug/L 1.7 20
7983699 | Total Boron (B) 2022/05/10 96 80-120 89 80-120 <10 ug/L 6.9 20
7983699 | Total Cadmium (Cd) 2022/05/10 98 80-120 96 80-120 <0.090 ug/L NC 20
7983699 | Total Calcium (Ca) 2022/05/10 NC 80-120 101 80-120 <200 ug/L 3.1 20
7983699 | Total Chromium (Cr) 2022/05/10 98 80-120 100 80-120 <5.0 ug/L NC 20
7983699 | Total Cobalt (Co) 2022/05/10 95 80-120 99 80-120 <0.50 ug/L NC 20
7983699 | Total Copper (Cu) 2022/05/10 100 80-120 96 80-120 <0.90 ug/L 7.1 20
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Bureau Veritas Job #: C2B9349
Report Date: 2022/05/31

QUALITY ASSURANCE REPORT(CONT'D)

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)
Sampler Initials: KC

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard
QC Batch | Parameter Date % Recovery [ QC Limits | % Recovery [ QC Limits Value UNITS Value (%) | QC Limits (% Recovery| QC Limits
7983699 | Total Iron (Fe) 2022/05/10 100 80-120 102 80-120 <100 ug/L 3.4 20
7983699 | Total Lead (Pb) 2022/05/10 93 80-120 96 80-120 <0.50 ug/L NC 20
7983699 | Total Magnesium (Mg) 2022/05/10 NC 80-120 102 80-120 <50 ug/L 4.5 20
7983699 | Total Potassium (K) 2022/05/10 102 80-120 102 80-120 <200 ug/L 2.5 20
7983699 | Total Sodium (Na) 2022/05/10 NC 80-120 101 80-120 <100 ug/L 3.9 20
7983699 | Total Zinc (Zn) 2022/05/10 95 80-120 100 80-120 <5.0 ug/L 10 20

N/A = Not Applicable

Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions. Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvlabs.com
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Bureau Veritas Job #: C2B9349 GM BluePlan Engineering Limited
Report Date: 2022/05/31 Client Project #: Arran (M1174)

Sampler Initials: KC
VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Ewa Pranijic, M.Sc:tClTe/m, Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation please refer to the Validation Signature Page.
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Your Project #: Arran (M1174)
Your C.O.C. #: 874211-01-01, 874211-02-01

Attention: Reporting Contacts

GM BluePlan Engineering Limited

1260 - 2nd Ave E

Unit 1

Owen Sound, ON
CANADA N4K 2J3

BUREAU VERITAS JOB #: C2B9361
Received: 2022/05/04, 09:00

Sample Matrix: Ground Water
# Samples Received: 19

CERTIFICATE OF ANALYSIS

Report Date: 2022/05/11
Report #: R7120990
Version: 1 - Final

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Alkalinity 18 N/A 2022/05/06 CAM SOP-00448 SM 232320B m
Alkalinity 1 N/A 2022/05/07 CAM SOP-00448 SM 232320B m
Chloride by Automated Colourimetry 19 N/A 2022/05/06 CAM SOP-00463 SM 23 4500-CI Em
Conductivity 18 N/A 2022/05/06 CAM SOP-00414 SM 232510 m
Conductivity 1 N/A 2022/05/07 CAM SOP-00414 SM 232510 m
Hardness (calculated as CaCO3) 9 N/A 2022/05/11 CAM SOP SM 2340 B
00102/00408/00447
Hardness (calculated as CaCO3) 5 N/A 2022/05/06 CAM SOP SM 2340 8B
00102/00408/00447
Hardness (calculated as CaCO3) 5 N/A 2022/05/09 CAM SOP SM 2340 8B
00102/00408/00447
Lab Filtered Metals Analysis by ICP 5 2022/05/05 2022/05/06 CAM SOP-00408 EPA 6010D m
Lab Filtered Metals Analysis by ICP 9 2022/05/07 2022/05/10 CAM SOP-00408 EPA 6010D m
Lab Filtered Metals Analysis by ICP 5 2022/05/07 2022/05/09 CAM SOP-00408 EPA 6010D m
Total Ammonia-N 19 N/A 2022/05/10 CAM SOP-00441 USGS 1-2522-90 m
Nitrate & Nitrite as Nitrogen in Water (1) 19 N/A 2022/05/06 CAM SOP-00440 SM 23 4500-NO3I/NO2B
Organic Nitrogen 19 N/A 2022/05/11 Auto Calc.
pH 18 2022/05/05 2022/05/06 CAM SOP-00413 SM 4500H+ B m
pH 1 2022/05/05 2022/05/07 CAM SOP-00413 SM 4500H+ B m
Sulphate by Automated Colourimetry 19 N/A 2022/05/11 CAM SOP-00464 EPA375.4 m
Total Dissolved Solids 19 2022/05/06 2022/05/09 CAM SOP-00428 SM 23 2540C m
Total Kjeldahl Nitrogen in Water 2 2022/05/06 2022/05/10 CAM SOP-00938 OMOE E3516 m
Total Kjeldahl Nitrogen in Water 17 2022/05/06 2022/05/09 CAM SOP-00938 OMOE E3516 m

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5SN 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvlabs.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Your Project #: Arran (M1174)
Your C.O.C. #: 874211-01-01, 874211-02-01

Attention: Reporting Contacts

GM BluePlan Engineering Limited
1260 - 2nd Ave E

Unit 1

Owen Sound, ON

CANADA N4K 2J3

Report Date: 2022/05/11
Report #: R7120990
Version: 1 - Final

CERTIFICATE OF ANALYSIS

BUREAU VERITAS JOB #: C2B9361

Received: 2022/05/04, 09:00

reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.

Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.

This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.
* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Ashton Gibson, Project Manager

Email: Ashton.Gibson@bureauveritas.com

Phone# (905)817-5765

This report has been generated and distributed using a secure automated process.
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.
For Service Group specific validation please refer to the Validation Signature Page.

Total Cover Pages : 2
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



TV
)\

BTN

!
"

7828

BUREAU
VERITAS

Bureau Veritas Job #: C2B9361
Report Date: 2022/05/11

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)
Sampler Initials: KC

RESULTS OF ANALYSES OF GROUND WATER

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5SN 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvlabs.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Bureau Veritas ID SNJ838 SNJ839 SNJ840 SNJ841
9 2022/05/02 2022/05/02 2022/05/02 2022/05/02

Sampling Date 16:40/ 16:45/ oé:oo/ 16:30/
COC Number 874211-01-01 874211-01-01| 874211-01-01 874211-01-01

UNITS TW-1 QC Batch TW-2 TW-5 RDL | QC Batch TW-10 RDL | QC Batch
Calculated Parameters
Hardness (CaCO3) mg/L 520 7975062 520 470 1.0 | 7975062 530 1.0 | 7975062
Total Organic Nitrogen mg/L <0.10 7975798 0.27 0.11 0.10 | 7975798 0.54 0.10 | 7975798
Inorganics
Total Ammonia-N mg/L 0.80 7981280 0.24 0.35 0.050| 7981280 2.5 0.050| 7981280
Conductivity umho/cm 930 7979144 930 860 1.0 | 7978754 1200 1.0 | 7978754
Total Dissolved Solids mg/L 410 7980729 550 450 10 | 7980729 615 10 | 7980729
Total Kjeldahl Nitrogen (TKN) mg/L 0.83 7980300 0.51 0.46 0.10 | 7980300 3.0 0.10 | 7980300
pH pH 7.98 7979140 7.81 7.89 7978756 7.88 7978756
Dissolved Sulphate (SO4) mg/L 13 7978805 180 55 1.0 | 7979175 10 1.0 | 7979198
Alkalinity (Total as CaCO3) mg/L 450 7979129 330 420 1.0 | 7978741 370 1.0 | 7978741
Dissolved Chloride (Cl-) mg/L 39 7978802 14 2.5 1.0 | 7979183 150 2.0 | 7979201
Nitrite (N) mg/L 0.053 7979226 <0.010 <0.010 0.010] 7979214 0.061 0.010| 7979214
Nitrate (N) mg/L 0.18 7979226 <0.10 <0.10 0.10 | 7979214 0.14 0.10 | 7979214
Nitrate + Nitrite (N) mg/L 0.24 7979226 <0.10 <0.10 0.10 | 7979214 0.21 0.10 | 7979214
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch

Page 3 of 22
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Bureau Veritas Job #: C2B9361
Report Date: 2022/05/11

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)
Sampler Initials: KC

RESULTS OF ANALYSES OF GROUND WATER

Bureau Veritas ID SNJ842 SNJ843 SNJ844 SNJ845 SNJ846
. 2022/05/02 2022/05/02 | 2022/05/02 | 2022/05/02 | 2022/05/02

Sampling Date oé:1o/ oé:so/ 04:40/ 04:30/ oé:oo/
COC Number 874211-01-01 874211-01-01 | 874211-01-01| 874211-01-01 | 874211-01-01

UNITS TW-11D QC Batch TW-12 TW-13 TW-14 TW-15 RDL [ QC Batch
Calculated Parameters
Hardness (CaCO3) mg/L 390 7975062 590 590 540 330 1.0 | 7975062
Total Organic Nitrogen mg/L <0.10 7975798 0.44 0.46 <0.10 <0.10 0.10 | 7975798
Inorganics
Total Ammonia-N mg/L 0.11 (1) 7981280 0.41 0.61 0.23 (1) 0.13 0.050( 7981280
Conductivity umho/cm 680 7978754 1200 1100 990 570 1.0 | 7978754
Total Dissolved Solids mg/L 325 7980729 595 580 500 300 10 | 7980729
Total Kjeldahl Nitrogen (TKN) mg/L 0.10 (1) 7980300 0.85 1.1 0.22 (1) 0.19 0.10 | 7980300
pH pH 8.01 7978756 7.74 7.70 7.80 8.12 7978756
Dissolved Sulphate (SO4) mg/L 13 7979198 2.0 <1.0 13 6.2 1.0 | 7979175
Alkalinity (Total as CaCO3) mg/L 370 7978741 570 570 510 310 1.0 | 7978741
Dissolved Chloride (Cl-) mg/L 1.7 7979201 67 42 31 2.2 1.0 [ 7979183
Nitrite (N) mg/L <0.010 7979214 <0.010 <0.010 <0.010 <0.010 0.010( 7979214
Nitrate (N) mg/L 0.14 7979214 <0.10 <0.10 <0.10 0.33 0.10 | 7979214
Nitrate + Nitrite (N) mg/L 0.14 7979214 <0.10 <0.10 <0.10 0.33 0.10 | 7979214

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
(1) TKN < NH4: Both values fall within acceptable RPD limits for duplicates and are likely equivalent.
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2B9361
Report Date: 2022/05/11

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)
Sampler Initials: KC

RESULTS OF ANALYSES OF GROUND WATER

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5SN 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvlabs.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Bureau Veritas ID SNJ847 SNJ847 SNJ899
. 2022/05/02 2022/05/02 2022/05/02

camelnipate 09/:10/ 04:10/ 1(4:00/
COC Number 874211-01-01 874211-01-01 874211-02-01

UNITS TW-16 RDL | QC Batch L.;‘lﬁ;:p RDL| QC Batch TW-17 RDL | QC Batch
Calculated Parameters
Hardness (CaCO3) mg/L 360 1.0 | 7975062 260 1.0 | 7975062
Total Organic Nitrogen mg/L <0.10 0.10 | 7975798 0.13 0.10 | 7975798
Inorganics
Total Ammonia-N mg/L 0.10 0.050]| 7981280 0.33 0.050| 7981280
Conductivity umho/cm 660 1.0 | 7978754 490 1.0 | 7978754
Total Dissolved Solids mg/L 295 10 | 7980729 210 10 | 7980729
Total Kjeldahl Nitrogen (TKN) mg/L 0.14 0.10 | 7980300 0.46 0.10 | 7980300
pH pH 8.11 7978756 8.10 7978756
Dissolved Sulphate (SO4) mg/L 28 1.0 | 7979198 27 1.0 | 7979198 19 1.0 | 7979175
Alkalinity (Total as CaCO3) mg/L 330 1.0 | 7978741 250 1.0 [ 7978741
Dissolved Chloride (CI-) mg/L 11 1.0 | 7979201 11 1.0 | 7979201 2.5 1.0 | 7979183
Nitrite (N) mg/L <0.010 0.010]| 7979214 0.047 0.010] 7979214
Nitrate (N) mg/L <0.10 0.10 | 7979214 0.32 0.10 | 7979214
Nitrate + Nitrite (N) mg/L <0.10 0.10 | 7979214 0.36 0.10 | 7979214
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
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Bureau Veritas Job #: C2B9361
Report Date: 2022/05/11

GM BluePlan Engineering Limited

Client Project #: Arran (M1174)

Sampler Initials: KC

RESULTS OF ANALYSES OF GROUND WATER

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5SN 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvlabs.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Bureau Veritas ID SNJ900 SNJ901 SNJ902 SNJ902
2022/05/02 2022/05/02 2022/05/02 2022/05/02
Sampling Date 16:20/ 16:10/ oézso/ oé:so/
COC Number 874211-02-01 874211-02-01 874211-02-01 874211-02-01
UNITS TW-22 RDL TW-23 RDL TW-24 RDL | QC Batch L:‘l:\{g:p RDL| QC Batch
Calculated Parameters
Hardness (CaCO3) mg/L 290 1.0 290 1.0 390 1.0 | 7975062
Total Organic Nitrogen mg/L 0.23 0.10 0.93 0.10 <0.10 0.10 | 7975798
Inorganics
Total Ammonia-N mg/L 1.9 0.050 0.33 0.050 <0.050 0.050| 7981280
Conductivity umho/cm 540 1.0 540 1.0 830 1.0 | 7978754
Total Dissolved Solids mg/L 240 10 275 10 430 10 | 7980729 430 10 | 7980729
Total Kjeldahl Nitrogen (TKN) mg/L 2.1 0.10 1.3 0.20 <0.10 0.10 | 7980300
pH pH 8.08 8.07 8.10 7978756
Dissolved Sulphate (SO4) mg/L <1.0 1.0 39 1.0 72 1.0 | 7979175
Alkalinity (Total as CaCO3) mg/L 300 1.0 250 1.0 390 1.0 | 7978741
Dissolved Chloride (Cl-) mg/L 2.2 1.0 3.2 1.0 1.6 1.0 [ 7979183
Nitrite (N) mg/L <0.010 0.010 0.048 0.010 <0.010 0.010] 7979214
Nitrate (N) mg/L <0.10 0.10 0.53 0.10 <0.10 0.10 | 7979214
Nitrate + Nitrite (N) mg/L <0.10 0.10 0.57 0.10 <0.10 0.10 | 7979214
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
Page 6 of 22
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Bureau Veritas Job #: C2B9361
Report Date: 2022/05/11

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)
Sampler Initials: KC

RESULTS OF ANALYSES OF GROUND WATER

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5SN 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvlabs.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Bureau Veritas ID SNJ903 SNJ903 SNJ904
2022/05/02 2022/05/02 2022/05/02

SElineiiats 04:40/ 04:40/ Oé:45/
COC Number 874211-02-01 874211-02-01 874211-02-01

UNITS TW-25S RDL | QC Batch Lra\ v::;ii RDL | QC Batch TW-25D RDL | QC Batch
Calculated Parameters
Hardness (CaCO3) mg/L 340 1.0 | 7975062 240 1.0 | 7975062
Total Organic Nitrogen mg/L <0.10 0.10 | 7975798 1.1 0.10 | 7975798
Inorganics
Total Ammonia-N mg/L <0.050 0.050| 7981280 <0.050 0.050(| 7981280 0.33 0.050] 7981280
Conductivity umho/cm 730 1.0 | 7978754 500 1.0 [ 7978754
Total Dissolved Solids mg/L 365 10 | 7980729 240 10 | 7980729
Total Kjeldahl Nitrogen (TKN) mg/L <0.10 0.10 | 7980300 <0.10 0.10 | 7980300 1.4 0.20 | 7980300
pH pH 8.19 7978756 8.14 7978756
Dissolved Sulphate (SO4) mg/L 56 1.0 | 7979175 16 1.0 | 7979198
Alkalinity (Total as CaCO3) mg/L 340 1.0 | 7978741 260 1.0 [ 7978741
Dissolved Chloride (Cl-) mg/L 1.7 1.0 | 7979183 3.3 1.0 [ 7979201
Nitrite (N) mg/L <0.010 0.010| 7979214 0.056 0.010] 7979226
Nitrate (N) mg/L <0.10 0.10 | 7979214 <0.10 0.10 | 7979226
Nitrate + Nitrite (N) mg/L <0.10 0.10 | 7979214 <0.10 0.10 | 7979226
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
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Bureau Veritas Job #: C2B9361

Report Date: 2022/05/11

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)
Sampler Initials: KC

RESULTS OF ANALYSES OF GROUND WATER

Bureau Veritas ID SNJ905 SNJ906 SNJ907
. 2022/05/02 2022/05/02 2022/05/02

Sampling Date 04:30/ oé:zo/ oé;os/
COC Number 874211-02-01| 874211-02-01| 874211-02-01

UNITS TW-26 TW-27 TW-15D RDL | QC Batch
Calculated Parameters
Hardness (CaCO3) mg/L 300 560 340 1.0 | 7975062
Total Organic Nitrogen mg/L <0.10 0.20 <0.10 0.10 [ 7975798
Inorganics
Total Ammonia-N mg/L 0.092 0.59 0.32 0.050| 7981280
Conductivity umho/cm 620 1100 610 1.0 | 7978754
Total Dissolved Solids mg/L 255 575 280 10 [ 7980729
Total Kjeldahl Nitrogen (TKN) mg/L <0.10 0.79 0.34 0.10 | 7980300
pH pH 8.09 7.91 8.05 7978756
Dissolved Sulphate (SO4) mg/L 48 36 22 1.0 | 7979175
Alkalinity (Total as CaCO3) mg/L 290 490 310 1.0 | 7978741
Dissolved Chloride (Cl-) mg/L 3.4 66 2.6 1.0 | 7979183
Nitrite (N) mg/L <0.010 0.039 <0.010 0.010| 7979214
Nitrate (N) mg/L <0.10 0.22 <0.10 0.10 | 7979214
Nitrate + Nitrite (N) mg/L <0.10 0.26 <0.10 0.10 | 7979214
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2B9361
Report Date: 2022/05/11

GM BluePlan Engineering Limited

Client Project #: Arran (M1174)
Sampler Initials: KC

ELEMENTS BY ATOMIC SPECTROSCOPY (GROUND WATER)

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5SN 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvlabs.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Bureau Veritas ID SNJ838 SNJ839 SNJ840 SNJ841 SNJ842
. 2022/05/02 2022/05/02 2022/05/02 2022/05/02 2022/05/02
Sampling Date 13:40/ 16:45/ og:oo/ 13:30/ Oé:lO/
COC Number 874211-01-01( 874211-01-01 874211-01-01 874211-01-01( 874211-01-01
UNITS TW-1 TW-2 QC Batch TW-5 QC Batch TW-10 TW-11D RDL | QC Batch
Metals
Dissolved Calcium (Ca) mg/L 130 150 7979327 98 7982340 110 90 0.05] 7982462
Dissolved Iron (Fe) mg/L <0.02 <0.02 7979327 <0.02 7982340 <0.02 <0.02 0.02] 7982462
Dissolved Magnesium (Mg) [ mg/L 50 36 7979327 54 7982340 65 40 0.05| 7982462
Dissolved Potassium (K) mg/L <1 <1 7979327 2 7982340 2 <1 1 | 7982462
Dissolved Sodium (Na) mg/L 7.7 18 7979327 20 7982340 38 3.7 0.5 | 7982462
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Bureau Veritas ID SNJ842 SNJ843 SNJ844 SNJ845
. 2022/05/02 | 2022/05/02 2022/05/02 2022/05/02
Sampling Date oézlo/ 09/:50/ 04:40/ oé:ao/
COC Number 874211-01-01| 874211-01-01 874211-01-01 874211-01-01
UNITS ::::;tl’)) TW-12 QC Batch TW-13 QC Batch TW-14 RDL | QC Batch
Metals
Dissolved Calcium (Ca) mg/L 96 100 7982462 130 7982340 110 0.05| 7982462
Dissolved Iron (Fe) mg/L <0.02 <0.02 7982462 <0.02 7982340 <0.02 0.02( 7982462
Dissolved Magnesium (Mg) mg/L 42 80 7982462 64 7982340 65 0.05] 7982462
Dissolved Potassium (K) mg/L <1 <1 7982462 <1 7982340 <1 1 | 7982462
Dissolved Sodium (Na) mg/L 3.9 48 7982462 32 7982340 19 0.5 | 7982462
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
Bureau Veritas ID SNJ846 SNJ847 SNJ899 SNJ900
. 2022/05/02 2022/05/02 2022/05/02 2022/05/02
Sampling Date oé:oo/ oé:1o/ 1c/):oo/ 1c/):20/
COC Number 874211-01-01 874211-01-01 874211-02-01 874211-02-01
UNITS TW-15 QC Batch TW-16 QC Batch TW-17 QC Batch TW-22 RDL | QC Batch
Metals
Dissolved Calcium (Ca) mg/L 84 7979327 65 7982340 53 7979327 67 0.05| 7982340
Dissolved Iron (Fe) mg/L <0.02 7979327 <0.02 7982340 <0.02 7979327 <0.02 0.02| 7982340
Dissolved Magnesium (Mg) | mg/L 29 7979327 47 7982340 30 7979327 29 0.05( 7982340
Dissolved Potassium (K) mg/L <1 7979327 1 7982340 1 7979327 <1 1 | 7982340
Dissolved Sodium (Na) mg/L 2.4 7979327 20 7982340 12 7979327 6.9 0.5 | 7982340
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Page 9 of 22



TV
SO VEN

BTN
SYLV

7828

BUREAU
VERITAS

Bureau Veritas Job #: C2B9361
Report Date: 2022/05/11

ELEMENTS BY ATOMIC SPECTROSCOPY (GROUND WATER)

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)
Sampler Initials: KC
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Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5SN 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvlabs.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Bureau Veritas ID SNJ901 SNJ902 SNJ903 SNJ904 SNJ905
2022/05/02 2022/05/02 2022/05/02 2022/05/02 2022/05/02
Sampling Date 1c/):10/ oé:so/ 04:40/ 04:45/ oé:so/
COC Number 874211-02-01( 874211-02-01| 874211-02-01| 874211-02-01 874211-02-01
UNITS TW-23 TW-24 TW-25S TW-25D QC Batch TW-26 RDL | QC Batch
Metals
Dissolved Calcium (Ca) mg/L 68 55 47 52 7982340 51 0.05| 7982462
Dissolved Iron (Fe) mg/L <0.02 <0.02 <0.02 <0.02 7982340 <0.02 0.02| 7982462
Dissolved Magnesium (Mg) | mg/L 29 62 53 27 7982340 41 0.05| 7982462
Dissolved Potassium (K) mg/L 1 2 2 1 7982340 2 1 | 7982462
Dissolved Sodium (Na) mg/L 6.2 50 39 20 7982340 31 0.5 | 7982462
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Bureau Veritas ID SNJ906 SNJ907
. 2022/05/02 2022/05/02
RaAElgRaLe oé;zo/ oé:os/
COC Number 874211-02-01 874211-02-01
UNITS TW-27 QC Batch TW-15D RDL | QC Batch
Metals
Dissolved Calcium (Ca) mg/L 120 7979327 80 0.05( 7982340
Dissolved Iron (Fe) mg/L <0.02 7979327 <0.02 0.02| 7982340
Dissolved Magnesium (Mg) | mg/L 67 7979327 33 0.05| 7982340
Dissolved Potassium (K) mg/L 9 7979327 <1 1 | 7982340
Dissolved Sodium (Na) mg/L 40 7979327 4.7 0.5 | 7982340
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Bureau Veritas Job #: C2B9361
Report Date: 2022/05/11

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)

Sampler Initials: KC

TEST SUMMARY
Bureau Veritas ID:  SNJ838 Collected: 2022/05/02
Sample ID: TW-1 Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 7979129 N/A 2022/05/07 Surinder Rai
Chloride by Automated Colourimetry KONE 7978802 N/A 2022/05/06 Raiq Kashif
Conductivity AT 7979144 N/A 2022/05/07 Surinder Rai
Hardness (calculated as CaCO3) 7975062 N/A 2022/05/06 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 7979327 2022/05/05 2022/05/06 Medhat Nasr
Total Ammonia-N LACH/NH4 7981280 N/A 2022/05/10 Raiq Kashif
Nitrate & Nitrite as Nitrogen in Water LACH 7979226 N/A 2022/05/06 Samuel Law
Organic Nitrogen CALC 7975798 N/A 2022/05/11 Automated Statchk
pH AT 7979140 2022/05/05 2022/05/07 Surinder Rai
Sulphate by Automated Colourimetry KONE 7978805 N/A 2022/05/11 Chandra Nandlal
Total Dissolved Solids BAL 7980729 2022/05/06 2022/05/09 Kristen Chan
Total Kjeldahl Nitrogen in Water SKAL 7980300 2022/05/06 2022/05/09 Rajni Tyagi
Bureau Veritas ID:  SNJ839 Collected: 2022/05/02
Sample ID: TW-2 Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 7978741 N/A 2022/05/06 Surinder Rai
Chloride by Automated Colourimetry KONE 7979183 N/A 2022/05/06 Raiq Kashif
Conductivity AT 7978754 N/A 2022/05/06 Surinder Rai
Hardness (calculated as CaCO3) 7975062 N/A 2022/05/06 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 7979327 2022/05/05 2022/05/06 Medhat Nasr
Total Ammonia-N LACH/NH4 7981280 N/A 2022/05/10 Raiq Kashif
Nitrate & Nitrite as Nitrogen in Water LACH 7979214 N/A 2022/05/06 Samuel Law
Organic Nitrogen CALC 7975798 N/A 2022/05/11 Automated Statchk
pH AT 7978756 2022/05/05 2022/05/06 Surinder Rai
Sulphate by Automated Colourimetry KONE 7979175 N/A 2022/05/11 Chandra Nandlal
Total Dissolved Solids BAL 7980729 2022/05/06 2022/05/09 Kristen Chan
Total Kjeldahl Nitrogen in Water SKAL 7980300 2022/05/06 2022/05/09 Rajni Tyagi
Bureau Veritas ID: SNJ840 Collected: 2022/05/02
Sample ID: TW-5 Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 7978741 N/A 2022/05/06 Surinder Rai
Chloride by Automated Colourimetry KONE 7979183 N/A 2022/05/06 Raiq Kashif
Conductivity AT 7978754 N/A 2022/05/06 Surinder Rai
Hardness (calculated as CaCO3) 7975062 N/A 2022/05/11 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 7982340 2022/05/07 2022/05/10 Suban Kanapathippllai
Total Ammonia-N LACH/NH4 7981280 N/A 2022/05/10 Raiq Kashif
Nitrate & Nitrite as Nitrogen in Water LACH 7979214 N/A 2022/05/06 Samuel Law
Organic Nitrogen CALC 7975798 N/A 2022/05/11 Automated Statchk
pH AT 7978756 2022/05/05 2022/05/06 Surinder Rai
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.




BUREAU
VERITAS

Bureau Veritas Job #: C2B9361
Report Date: 2022/05/11

GM BluePlan Engineering Limited

Client Project #: Arran (M1174)

Sampler Initials: KC

TEST SUMMARY
Bureau Veritas ID:  SNJ840 Collected: 2022/05/02
Sample ID: TW-5 Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Sulphate by Automated Colourimetry KONE 7979175 N/A 2022/05/11 Chandra Nandlal
Total Dissolved Solids BAL 7980729 2022/05/06 2022/05/09 Kristen Chan
Total Kjeldahl Nitrogen in Water SKAL 7980300 2022/05/06 2022/05/09 Rajni Tyagi
Bureau Veritas ID:  SNJ841 Collected: 2022/05/02
Sample ID: TW-10 Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 7978741 N/A 2022/05/06 Surinder Rai
Chloride by Automated Colourimetry KONE 7979201 N/A 2022/05/06 Raiq Kashif
Conductivity AT 7978754 N/A 2022/05/06 Surinder Rai
Hardness (calculated as CaCO3) 7975062 N/A 2022/05/09 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 7982462 2022/05/07 2022/05/09 Suban Kanapathippllai
Total Ammonia-N LACH/NH4 7981280 N/A 2022/05/10 Raiq Kashif
Nitrate & Nitrite as Nitrogen in Water LACH 7979214 N/A 2022/05/06 Samuel Law
Organic Nitrogen CALC 7975798 N/A 2022/05/11 Automated Statchk
pH AT 7978756 2022/05/05 2022/05/06 Surinder Rai
Sulphate by Automated Colourimetry KONE 7979198 N/A 2022/05/11 Chandra Nandlal
Total Dissolved Solids BAL 7980729 2022/05/06 2022/05/09 Kristen Chan
Total Kjeldahl Nitrogen in Water SKAL 7980300 2022/05/06 2022/05/09 Rajni Tyagi
Bureau Veritas ID: SNJ842 Collected: 2022/05/02
Sample ID: TW-11D Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 7978741 N/A 2022/05/06 Surinder Rai
Chloride by Automated Colourimetry KONE 7979201 N/A 2022/05/06 Raiq Kashif
Conductivity AT 7978754 N/A 2022/05/06 Surinder Rai
Hardness (calculated as CaCO3) 7975062 N/A 2022/05/09 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 7982462 2022/05/07 2022/05/09 Suban Kanapathippllai
Total Ammonia-N LACH/NH4 7981280 N/A 2022/05/10 Raiq Kashif
Nitrate & Nitrite as Nitrogen in Water LACH 7979214 N/A 2022/05/06 Samuel Law
Organic Nitrogen CALC 7975798 N/A 2022/05/11 Automated Statchk
pH AT 7978756 2022/05/05 2022/05/06 Surinder Rai
Sulphate by Automated Colourimetry KONE 7979198 N/A 2022/05/11 Chandra Nandlal
Total Dissolved Solids BAL 7980729 2022/05/06 2022/05/09 Kristen Chan
Total Kjeldahl Nitrogen in Water SKAL 7980300 2022/05/06 2022/05/09 Rajni Tyagi
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.




BUREAU
VERITAS

Bureau Veritas Job #: C2B9361

Report Date: 2022/05/11

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)
Sampler Initials: KC

TEST SUMMARY
Bureau Veritas ID: SNJ842 Dup Collected: 2022/05/02
Sample ID: TW-11D Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Lab Filtered Metals Analysis by ICP ICP 7982462 2022/05/07 2022/05/09 Suban Kanapathippllai
Bureau Veritas ID: SNJ843 Collected: 2022/05/02
Sample ID: TW-12 Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 7978741 N/A 2022/05/06 Surinder Rai
Chloride by Automated Colourimetry KONE 7979183 N/A 2022/05/06 Raiq Kashif
Conductivity AT 7978754 N/A 2022/05/06 Surinder Rai
Hardness (calculated as CaCO3) 7975062 N/A 2022/05/09 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 7982462 2022/05/07 2022/05/09 Suban Kanapathippllai
Total Ammonia-N LACH/NH4 7981280 N/A 2022/05/10 Raiq Kashif
Nitrate & Nitrite as Nitrogen in Water LACH 7979214 N/A 2022/05/06 Samuel Law
Organic Nitrogen CALC 7975798 N/A 2022/05/11 Automated Statchk
pH AT 7978756 2022/05/05 2022/05/06 Surinder Rai
Sulphate by Automated Colourimetry KONE 7979175 N/A 2022/05/11 Chandra Nandlal
Total Dissolved Solids BAL 7980729 2022/05/06 2022/05/09 Kristen Chan
Total Kjeldahl Nitrogen in Water SKAL 7980300 2022/05/06 2022/05/09 Rajni Tyagi
Bureau Veritas ID: SNJ844 Collected: 2022/05/02
Sample ID: TW-13 Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 7978741 N/A 2022/05/06 Surinder Rai
Chloride by Automated Colourimetry KONE 7979183 N/A 2022/05/06 Raiq Kashif
Conductivity AT 7978754 N/A 2022/05/06 Surinder Rai
Hardness (calculated as CaCO3) 7975062 N/A 2022/05/11 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 7982340 2022/05/07 2022/05/10 Suban Kanapathippllai
Total Ammonia-N LACH/NH4 7981280 N/A 2022/05/10 Raiq Kashif
Nitrate & Nitrite as Nitrogen in Water LACH 7979214 N/A 2022/05/06 Samuel Law
Organic Nitrogen CALC 7975798 N/A 2022/05/11 Automated Statchk
pH AT 7978756 2022/05/05 2022/05/06 Surinder Rai
Sulphate by Automated Colourimetry KONE 7979175 N/A 2022/05/11 Chandra Nandlal
Total Dissolved Solids BAL 7980729 2022/05/06 2022/05/09 Kristen Chan
Total Kjeldahl Nitrogen in Water SKAL 7980300 2022/05/06 2022/05/09 Rajni Tyagi
Bureau Veritas ID:  SNJ845 Collected: 2022/05/02
Sample ID: TW-14 Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 7978741 N/A 2022/05/06 Surinder Rai
Chloride by Automated Colourimetry KONE 7979183 N/A 2022/05/06 Raiq Kashif
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.




BUREAU
VERITAS

Bureau Veritas Job #: C2B9361
Report Date: 2022/05/11

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)

Sampler Initials: KC

TEST SUMMARY
Bureau Veritas ID:  SNJ845 Collected: 2022/05/02
Sample ID: TWwW-14 Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Conductivity AT 7978754 N/A 2022/05/06 Surinder Rai
Hardness (calculated as CaCO3) 7975062 N/A 2022/05/09 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 7982462 2022/05/07 2022/05/09 Suban Kanapathippllai
Total Ammonia-N LACH/NH4 7981280 N/A 2022/05/10 Raiq Kashif
Nitrate & Nitrite as Nitrogen in Water LACH 7979214 N/A 2022/05/06 Samuel Law
Organic Nitrogen CALC 7975798 N/A 2022/05/11 Automated Statchk
pH AT 7978756 2022/05/05 2022/05/06 Surinder Rai
Sulphate by Automated Colourimetry KONE 7979175 N/A 2022/05/11 Chandra Nandlal
Total Dissolved Solids BAL 7980729 2022/05/06 2022/05/09 Kristen Chan
Total Kjeldahl Nitrogen in Water SKAL 7980300 2022/05/06 2022/05/09 Rajni Tyagi
Bureau Veritas ID: SNJ846 Collected: 2022/05/02
Sample ID: TW-15 Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 7978741 N/A 2022/05/06 Surinder Rai
Chloride by Automated Colourimetry KONE 7979183 N/A 2022/05/06 Raiq Kashif
Conductivity AT 7978754 N/A 2022/05/06 Surinder Rai
Hardness (calculated as CaCO3) 7975062 N/A 2022/05/06 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 7979327 2022/05/05 2022/05/06 Medhat Nasr
Total Ammonia-N LACH/NH4 7981280 N/A 2022/05/10 Raiq Kashif
Nitrate & Nitrite as Nitrogen in Water LACH 7979214 N/A 2022/05/06 Samuel Law
Organic Nitrogen CALC 7975798 N/A 2022/05/11 Automated Statchk
pH AT 7978756 2022/05/05 2022/05/06 Surinder Rai
Sulphate by Automated Colourimetry KONE 7979175 N/A 2022/05/11 Chandra Nandlal
Total Dissolved Solids BAL 7980729 2022/05/06 2022/05/09 Kristen Chan
Total Kjeldahl Nitrogen in Water SKAL 7980300 2022/05/06 2022/05/09 Rajni Tyagi
Bureau Veritas ID: SNJ847 Collected: 2022/05/02
Sample ID: TW-16 Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 7978741 N/A 2022/05/06 Surinder Rai
Chloride by Automated Colourimetry KONE 7979201 N/A 2022/05/06 Raiq Kashif
Conductivity AT 7978754 N/A 2022/05/06 Surinder Rai
Hardness (calculated as CaC03) 7975062 N/A 2022/05/11 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 7982340 2022/05/07 2022/05/10 Suban Kanapathippllai
Total Ammonia-N LACH/NH4 7981280 N/A 2022/05/10 Raiq Kashif
Nitrate & Nitrite as Nitrogen in Water LACH 7979214 N/A 2022/05/06 Samuel Law
Organic Nitrogen CALC 7975798 N/A 2022/05/11 Automated Statchk
pH AT 7978756 2022/05/05 2022/05/06 Surinder Rai
Sulphate by Automated Colourimetry KONE 7979198 N/A 2022/05/11 Chandra Nandlal
Total Dissolved Solids BAL 7980729 2022/05/06 2022/05/09 Kristen Chan
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.




BUREAU
VERITAS

Bureau Veritas Job #: C2B9361
Report Date: 2022/05/11

GM BluePlan Engineering Limited

Client Project #: Arran (M1174)

Sampler Initials: KC

TEST SUMMARY
Bureau Veritas ID: SNJ847 Collected: 2022/05/02
Sample ID: TW-16 Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Total Kjeldahl Nitrogen in Water SKAL 7980300 2022/05/06 2022/05/09 Rajni Tyagi
Bureau Veritas ID: SNJ847 Dup Collected: 2022/05/02
Sample ID: TW-16 Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride by Automated Colourimetry KONE 7979201 N/A 2022/05/06 Raiq Kashif
Sulphate by Automated Colourimetry KONE 7979198 N/A 2022/05/11 Chandra Nandlal
Bureau Veritas ID:  SNJ899 Collected: 2022/05/02
Sample ID: TW-17 Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 7978741 N/A 2022/05/06 Surinder Rai
Chloride by Automated Colourimetry KONE 7979183 N/A 2022/05/06 Raiq Kashif
Conductivity AT 7978754 N/A 2022/05/06 Surinder Rai
Hardness (calculated as CaCO3) 7975062 N/A 2022/05/06 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 7979327 2022/05/05 2022/05/06 Medhat Nasr
Total Ammonia-N LACH/NH4 7981280 N/A 2022/05/10 Raiq Kashif
Nitrate & Nitrite as Nitrogen in Water LACH 7979214 N/A 2022/05/06 Samuel Law
Organic Nitrogen CALC 7975798 N/A 2022/05/11 Automated Statchk
pH AT 7978756 2022/05/05 2022/05/06 Surinder Rai
Sulphate by Automated Colourimetry KONE 7979175 N/A 2022/05/11 Chandra Nandlal
Total Dissolved Solids BAL 7980729 2022/05/06 2022/05/09 Kristen Chan
Total Kjeldahl Nitrogen in Water SKAL 7980300 2022/05/06 2022/05/09 Rajni Tyagi
Bureau Veritas ID:  SNJ900 Collected: 2022/05/02
Sample ID: TW-22 Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 7978741 N/A 2022/05/06 Surinder Rai
Chloride by Automated Colourimetry KONE 7979183 N/A 2022/05/06 Raiq Kashif
Conductivity AT 7978754 N/A 2022/05/06 Surinder Rai
Hardness (calculated as CaCO3) 7975062 N/A 2022/05/11 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 7982340 2022/05/07 2022/05/10 Suban Kanapathippllai
Total Ammonia-N LACH/NH4 7981280 N/A 2022/05/10 Raiq Kashif
Nitrate & Nitrite as Nitrogen in Water LACH 7979214 N/A 2022/05/06 Samuel Law
Organic Nitrogen CALC 7975798 N/A 2022/05/11 Automated Statchk
pH AT 7978756 2022/05/05 2022/05/06 Surinder Rai
Sulphate by Automated Colourimetry KONE 7979175 N/A 2022/05/11 Chandra Nandlal
Total Dissolved Solids BAL 7980729 2022/05/06 2022/05/09 Kristen Chan
Total Kjeldahl Nitrogen in Water SKAL 7980300 2022/05/06 2022/05/09 Rajni Tyagi
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.




BUREAU
VERITAS

Bureau Veritas Job #: C2B9361
Report Date: 2022/05/11

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)

Sampler Initials: KC

TEST SUMMARY
Bureau Veritas ID: SNJ901 Collected: 2022/05/02
Sample ID: TW-23 Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 7978741 N/A 2022/05/06 Surinder Rai
Chloride by Automated Colourimetry KONE 7979183 N/A 2022/05/06 Raiq Kashif
Conductivity AT 7978754 N/A 2022/05/06 Surinder Rai
Hardness (calculated as CaCO3) 7975062 N/A 2022/05/11 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 7982340 2022/05/07 2022/05/10 Suban Kanapathippllai
Total Ammonia-N LACH/NH4 7981280 N/A 2022/05/10 Raiq Kashif
Nitrate & Nitrite as Nitrogen in Water LACH 7979214 N/A 2022/05/06 Samuel Law
Organic Nitrogen CALC 7975798 N/A 2022/05/11 Automated Statchk
pH AT 7978756 2022/05/05 2022/05/06 Surinder Rai
Sulphate by Automated Colourimetry KONE 7979175 N/A 2022/05/11 Chandra Nandlal
Total Dissolved Solids BAL 7980729 2022/05/06 2022/05/09 Kristen Chan
Total Kjeldahl Nitrogen in Water SKAL 7980300 2022/05/06 2022/05/10 Rajni Tyagi
Bureau Veritas ID:  SNJ902 Collected: 2022/05/02
Sample ID: TW-24 Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 7978741 N/A 2022/05/06 Surinder Rai
Chloride by Automated Colourimetry KONE 7979183 N/A 2022/05/06 Raiq Kashif
Conductivity AT 7978754 N/A 2022/05/06 Surinder Rai
Hardness (calculated as CaCO3) 7975062 N/A 2022/05/11 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 7982340 2022/05/07 2022/05/10 Suban Kanapathippllai
Total Ammonia-N LACH/NH4 7981280 N/A 2022/05/10 Raiq Kashif
Nitrate & Nitrite as Nitrogen in Water LACH 7979214 N/A 2022/05/06 Samuel Law
Organic Nitrogen CALC 7975798 N/A 2022/05/11 Automated Statchk
pH AT 7978756 2022/05/05 2022/05/06 Surinder Rai
Sulphate by Automated Colourimetry KONE 7979175 N/A 2022/05/11 Chandra Nandlal
Total Dissolved Solids BAL 7980729 2022/05/06 2022/05/09 Kristen Chan
Total Kjeldahl Nitrogen in Water SKAL 7980300 2022/05/06 2022/05/09 Rajni Tyagi
Bureau Veritas ID:  SNJ902 Dup Collected: 2022/05/02
Sample ID: TW-24 Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Total Dissolved Solids BAL 7980729 2022/05/06 2022/05/09 Kristen Chan
Bureau Veritas ID:  SNJ903 Collected: 2022/05/02
Sample ID: TW-25S Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 7978741 N/A 2022/05/06 Surinder Rai
Chloride by Automated Colourimetry KONE 7979183 N/A 2022/05/06 Raiq Kashif
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.




BUREAU
VERITAS

Bureau Veritas Job #: C2B9361
Report Date: 2022/05/11

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)
Sampler Initials: KC

TEST SUMMARY
Bureau Veritas ID:  SNJ903 Collected: 2022/05/02
Sample ID:  TW-25S Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Conductivity AT 7978754 N/A 2022/05/06 Surinder Rai
Hardness (calculated as CaCO3) 7975062 N/A 2022/05/11 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 7982340 2022/05/07 2022/05/10 Suban Kanapathippllai
Total Ammonia-N LACH/NH4 7981280 N/A 2022/05/10 Raiq Kashif
Nitrate & Nitrite as Nitrogen in Water LACH 7979214 N/A 2022/05/06 Samuel Law
Organic Nitrogen CALC 7975798 N/A 2022/05/11 Automated Statchk
pH AT 7978756 2022/05/05 2022/05/06 Surinder Rai
Sulphate by Automated Colourimetry KONE 7979175 N/A 2022/05/11 Chandra Nandlal
Total Dissolved Solids BAL 7980729 2022/05/06 2022/05/09 Kristen Chan
Total Kjeldahl Nitrogen in Water SKAL 7980300 2022/05/06 2022/05/09 Rajni Tyagi
Bureau Veritas ID:  SNJ903 Dup Collected: 2022/05/02
Sample ID: TW-25S Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Total Ammonia-N LACH/NH4 7981280 N/A 2022/05/10 Raiq Kashif
Total Kjeldahl Nitrogen in Water SKAL 7980300 2022/05/06 2022/05/09 Rajni Tyagi
Bureau Veritas ID: SNJ904 Collected: 2022/05/02
Sample ID: TW-25D Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 7978741 N/A 2022/05/06 Surinder Rai
Chloride by Automated Colourimetry KONE 7979201 N/A 2022/05/06 Raiq Kashif
Conductivity AT 7978754 N/A 2022/05/06 Surinder Rai
Hardness (calculated as CaCO3) 7975062 N/A 2022/05/11 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 7982340 2022/05/07 2022/05/10 Suban Kanapathippllai
Total Ammonia-N LACH/NH4 7981280 N/A 2022/05/10 Raiq Kashif
Nitrate & Nitrite as Nitrogen in Water LACH 7979226 N/A 2022/05/06 Samuel Law
Organic Nitrogen CALC 7975798 N/A 2022/05/11 Automated Statchk
pH AT 7978756 2022/05/05 2022/05/06 Surinder Rai
Sulphate by Automated Colourimetry KONE 7979198 N/A 2022/05/11 Chandra Nandlal
Total Dissolved Solids BAL 7980729 2022/05/06 2022/05/09 Kristen Chan
Total Kjeldahl Nitrogen in Water SKAL 7980300 2022/05/06 2022/05/10 Rajni Tyagi
Bureau Veritas ID:  SNJ905 Collected: 2022/05/02
Sample ID: TW-26 Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 7978741 N/A 2022/05/06 Surinder Rai
Chloride by Automated Colourimetry KONE 7979183 N/A 2022/05/06 Raiq Kashif
Conductivity AT 7978754 N/A 2022/05/06 Surinder Rai
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.




BUREAU
VERITAS

Bureau Veritas Job #: C2B9361

Report Date: 2022/05/11

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)
Sampler Initials: KC

TEST SUMMARY
Bureau Veritas ID:  SNJ905 Collected: 2022/05/02
Sample ID: TW-26 Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Hardness (calculated as CaCO3) 7975062 N/A 2022/05/09 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 7982462 2022/05/07 2022/05/09 Suban Kanapathippllai
Total Ammonia-N LACH/NH4 7981280 N/A 2022/05/10 Raiq Kashif
Nitrate & Nitrite as Nitrogen in Water LACH 7979214 N/A 2022/05/06 Samuel Law
Organic Nitrogen CALC 7975798 N/A 2022/05/11 Automated Statchk
pH AT 7978756 2022/05/05 2022/05/06 Surinder Rai
Sulphate by Automated Colourimetry KONE 7979175 N/A 2022/05/11 Chandra Nandlal
Total Dissolved Solids BAL 7980729 2022/05/06 2022/05/09 Kristen Chan
Total Kjeldahl Nitrogen in Water SKAL 7980300 2022/05/06 2022/05/09 Rajni Tyagi
Bureau Veritas ID:  SNJ906 Collected: 2022/05/02
Sample ID: TW-27 Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 7978741 N/A 2022/05/06 Surinder Rai
Chloride by Automated Colourimetry KONE 7979183 N/A 2022/05/06 Raiq Kashif
Conductivity AT 7978754 N/A 2022/05/06 Surinder Rai
Hardness (calculated as CaC03) 7975062 N/A 2022/05/06 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 7979327 2022/05/05 2022/05/06 Medhat Nasr
Total Ammonia-N LACH/NH4 7981280 N/A 2022/05/10 Raiq Kashif
Nitrate & Nitrite as Nitrogen in Water LACH 7979214 N/A 2022/05/06 Samuel Law
Organic Nitrogen CALC 7975798 N/A 2022/05/11 Automated Statchk
pH AT 7978756 2022/05/05 2022/05/06 Surinder Rai
Sulphate by Automated Colourimetry KONE 7979175 N/A 2022/05/11 Chandra Nandlal
Total Dissolved Solids BAL 7980729 2022/05/06 2022/05/09 Kristen Chan
Total Kjeldahl Nitrogen in Water SKAL 7980300 2022/05/06 2022/05/09 Rajni Tyagi
Bureau Veritas ID:  SNJ907 Collected: 2022/05/02
Sample ID: TW-15D Shipped:
Matrix: Ground Water Received: 2022/05/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 7978741 N/A 2022/05/06 Surinder Rai
Chloride by Automated Colourimetry KONE 7979183 N/A 2022/05/06 Raiq Kashif
Conductivity AT 7978754 N/A 2022/05/06 Surinder Rai
Hardness (calculated as CaCO3) 7975062 N/A 2022/05/11 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 7982340 2022/05/07 2022/05/10 Suban Kanapathippllai
Total Ammonia-N LACH/NH4 7981280 N/A 2022/05/10 Raiq Kashif
Nitrate & Nitrite as Nitrogen in Water LACH 7979214 N/A 2022/05/06 Samuel Law
Organic Nitrogen CALC 7975798 N/A 2022/05/11 Automated Statchk
pH AT 7978756 2022/05/05 2022/05/06 Surinder Rai
Sulphate by Automated Colourimetry KONE 7979175 N/A 2022/05/11 Chandra Nandlal
Total Dissolved Solids BAL 7980729 2022/05/06 2022/05/09 Kristen Chan
Total Kjeldahl Nitrogen in Water SKAL 7980300 2022/05/06 2022/05/09 Rajni Tyagi
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Bureau Veritas Job #: C2B9361 GM BluePlan Engineering Limited
Report Date: 2022/05/11 Client Project #: Arran (M1174)
Sampler Initials: KC

GENERAL COMMENTS

Sample SNJ842 [TW-11D] : TKN < Ammonia: Both values fall within the method uncertainty for duplicates and are likely equivalent.

Sample SNJ845 [TW-14] : TKN < Ammonia: Both values fall within the method uncertainty for duplicates and are likely equivalent.

Results relate only to the items tested.
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Bureau Veritas Job #: C2B9361
Report Date: 2022/05/11

QUALITY ASSURANCE REPORT

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)
Sampler Initials: KC

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

QC Batch | Parameter Date % Recovery [ QC Limits | % Recovery [ QC Limits Value UNITS Value (%) | QC Limits (% Recovery| QC Limits
7978741 Alkalinity (Total as CaCO3) 2022/05/06 95 85-115 <1.0 mg/L 1.5 20

7978754 | Conductivity 2022/05/06 101 85-115 <1.0 “mr:‘)/ ‘I o010 25

7978756 pH 2022/05/06 102 98 - 103 0.47 N/A

7978802 Dissolved Chloride (Cl-) 2022/05/06 112 80-120 104 80-120 <1.0 mg/L 0.85 20

7978805 | Dissolved Sulphate (SO4) 2022/05/11 NC 75-125 99 80-120 <1.0 mg/L 1.2 20

7979129 | Alkalinity (Total as CaCO3) 2022/05/06 93 85-115 <1.0 mg/L 1.2 20

7979140 pH 2022/05/06 102 98 - 103 1.2 N/A

7979144 | Conductivity 2022/05/06 100 85-115 <1.0 ”mr:‘)/ ¢ 0 25

7979175 Dissolved Sulphate (SO4) 2022/05/11 283 (1) 75-125 97 80-120 <1.0 mg/L 18 20

7979183 Dissolved Chloride (CI-) 2022/05/06 NC 80-120 107 80-120 <1.0 mg/L 0.52 20

7979198 Dissolved Sulphate (SO4) 2022/05/11 NC 75-125 97 80-120 <1.0 mg/L 3.7 20

7979201 Dissolved Chloride (Cl-) 2022/05/06 110 80-120 104 80-120 <1.0 mg/L 1.5 20

7979214 | Nitrate (N) 2022/05/06 NC 80-120 99 80-120 <0.10 mg/L 0.033 20

7979214 | Nitrite (N) 2022/05/06 97 80-120 101 80-120 <0.010 mg/L NC 20

7979226 Nitrate (N) 2022/05/06 NC 80-120 101 80-120 <0.10 mg/L 0.34 20

7979226 Nitrite (N) 2022/05/06 98 80-120 102 80-120 <0.010 mg/L 0.12 20

7979327 Dissolved Calcium (Ca) 2022/05/06 98 80-120 101 80-120 <0.05 mg/L

7979327 Dissolved Iron (Fe) 2022/05/06 103 80-120 101 80-120 <0.02 mg/L NC 25

7979327 | Dissolved Magnesium (Mg) 2022/05/06 99 80-120 97 80 - 120 <0.05 mg/L

7979327 | Dissolved Potassium (K) 2022/05/06 102 80-120 102 80-120 <1 mg/L

7979327 Dissolved Sodium (Na) 2022/05/06 103 80-120 103 80-120 <0.5 mg/L 2.6 25

7980300 | Total Kjeldahl Nitrogen (TKN) 2022/05/09 105 80-120 99 80-120 <0.10 mg/L NC 20 102 80-120
7980729 Total Dissolved Solids 2022/05/09 <10 mg/L 0 25 97 90-110
7981280 | Total Ammonia-N 2022/05/10 93 75-125 99 80-120 <0.050 mg/L NC 20

7982340 | Dissolved Calcium (Ca) 2022/05/10 NC 80-120 100 80- 120 <0.05 mg/L 3.9 25

7982340 Dissolved Iron (Fe) 2022/05/10 95 80-120 98 80-120 <0.02 mg/L

7982340 | Dissolved Magnesium (Mg) 2022/05/10 NC 80-120 96 80-120 <0.05 mg/L 4.1 25

7982340 Dissolved Potassium (K) 2022/05/10 96 80-120 99 80-120 <1 mg/L

7982340 Dissolved Sodium (Na) 2022/05/10 NC 80-120 99 80-120 <0.5 mg/L 2.7 25

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvlabs.com
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Bureau Veritas Job #: C2B9361
Report Date: 2022/05/11

QUALITY ASSURANCE REPORT(CONT'D)

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)
Sampler Initials: KC

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard
QC Batch | Parameter Date % Recovery [ QC Limits | % Recovery [ QC Limits Value UNITS Value (%) | QC Limits (% Recovery| QC Limits
7982462 Dissolved Calcium (Ca) 2022/05/09 NC 80-120 93 80-120 <0.05 mg/L 5.8 25
7982462 Dissolved Iron (Fe) 2022/05/09 102 80-120 101 80-120 <0.02 mg/L NC 25
7982462 | Dissolved Magnesium (Mg) 2022/05/09 NC 80-120 93 80-120 <0.05 mg/L 5.6 25
7982462 | Dissolved Potassium (K) 2022/05/09 100 80-120 95 80-120 <1 mg/L NC 25
7982462 | Dissolved Sodium (Na) 2022/05/09 104 80-120 100 80-120 <0.5 mg/L 5.3 25

N/A = Not Applicable

Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions. Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvlabs.com
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.




Bureau Veritas Job #: C2B9361 GM BluePlan Engineering Limited
Report Date: 2022/05/11 Client Project #: Arran (M1174)

Sampler Initials: KC
VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Ewa Pranijic, M.Sc:tClTe/m, Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation please refer to the Validation Signature Page.
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Attention: Reporting Contacts

GM BluePlan Engineering Limited

1260 - 2nd Ave E

Unit 1

Owen Sound, ON
CANADA N4K 2J3

BUREAU VERITAS JOB #: C2T2017
Received: 2022/10/07, 09:22

Sample Matrix: Water
# Samples Received: 10

Your Project #: Arran (M1174)
Your C.O.C. #: 900142-01-01

CERTIFICATE OF ANALYSIS

Report Date: 2022/11/17
Report #: R7391860
Version: 1 - Final

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Alkalinity 7 N/A 2022/10/14 CAM SOP-00448 SM 232320B m
Alkalinity 3 N/A 2022/10/15 CAM SOP-00448 SM 232320B m
Carbonaceous BOD 3 2022/10/08 2022/10/13 CAM SOP-00427 SM 23 5210B m
Chloride by Automated Colourimetry 9 N/A 2022/10/14 CAM SOP-00463 SM 23 4500-CI Em
Chloride by Automated Colourimetry 1 N/A 2022/10/19 CAM SOP-00463 SM 23 4500-CI Em
Chemical Oxygen Demand 3 N/A 2022/10/14 CAM SOP-00416 SM 235220Dm
Conductivity 7 N/A 2022/10/14 CAM SOP-00414 SM 232510 m
Conductivity 3 N/A 2022/10/15 CAM SOP-00414 SM 232510 m
Hardness (calculated as CaCO3) 7 N/A 2022/10/14 CAM SOP SM 2340 B
00102/00408/00447
Hardness (calculated as CaCO3) 3 N/A 2022/10/17 CAM SOP SM 2340 8B
00102/00408/00447
Mercury in Water by CVAA 3 2022/10/13 2022/10/13 CAM SOP-00453 EPA 7470A m
Lab Filtered Metals Analysis by ICP 7 2022/10/12 2022/10/14 CAM SOP-00408 EPA 6010D m
Total Metals Analysis by ICPMS 2 N/A 2022/10/13 CAM SOP-00447 EPA 6020B m
Total Metals Analysis by ICPMS 1 N/A 2022/10/14 CAM SOP-00447 EPA 6020B m
Total Ammonia-N 10 N/A 2022/10/17 CAM SOP-00441 USGS 1-2522-90 m
Nitrate & Nitrite as Nitrogen in Water (1) 1 N/A 2022/10/14 CAM SOP-00440 SM 23 4500-NO3I/NO2B
Nitrate & Nitrite as Nitrogen in Water (1) 8 N/A 2022/10/15 CAM SOP-00440 SM 23 4500-NO3I/NO2B
Nitrate & Nitrite as Nitrogen in Water (1) 1 N/A 2022/10/17 CAM SOP-00440 SM 23 4500-NO3I/NO2B
Organic Nitrogen 7 N/A 2022/10/18 Auto Calc.
pH 7 2022/10/12 2022/10/14 CAM SOP-00413 SM 4500H+ B m
pH 2 2022/10/13 2022/10/15 CAM SOP-00413 SM 4500H+ B m
pH 1 2022/10/14 2022/10/15 CAM SOP-00413 SM 4500H+ B m
Phenols (4AAP) 3 N/A 2022/10/14 CAM SOP-00444 OMOE E3179 m
Sulphate by Automated Colourimetry 10 N/A 2022/10/17 CAM SOP-00464 EPA375.4m
Total Dissolved Solids 10 2022/10/12 2022/10/13 CAM SOP-00428 SM 23 2540C m
Total Kjeldahl Nitrogen in Water 3 2022/10/12 2022/10/13 CAM SOP-00938 OMOE E3516 m
Total Kjeldahl Nitrogen in Water 7 2022/10/12 2022/10/14 CAM SOP-00938 OMOE E3516 m
Total Phosphorus (Colourimetric) 3 2022/10/12 2022/10/14 CAM SOP-00407 SM 23 4500-P |
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Your Project #: Arran (M1174)
Your C.O.C. #: 900142-01-01

Attention: Reporting Contacts

GM BluePlan Engineering Limited
1260 - 2nd Ave E

Unit 1

Owen Sound, ON

CANADA N4K 2J3

Report Date: 2022/11/17
Report #: R7391860
Version: 1 - Final

CERTIFICATE OF ANALYSIS

BUREAU VERITAS JOB #: C2T2017
Received: 2022/10/07, 09:22

Sample Matrix: Water
# Samples Received: 10

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Low Level Total Suspended Solids 3 2022/10/12 2022/10/13 CAM SOP-00428 SM 23 2540D m

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.

Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.

This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.
* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
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Attention: Reporting Contacts

GM BluePlan Engineering Limited
1260 - 2nd Ave E

Unit 1

Owen Sound, ON

CANADA N4K 2J3

BUREAU VERITAS JOB #: C2T2017
Received: 2022/10/07, 09:22

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Ashton Gibson, Project Manager

Email: Ashton.Gibson@bureauveritas.com

Phone# (905)817-5765

Your Project #: Arran (M1174)
Your C.O.C. #: 900142-01-01

Report Date: 2022/11/17
Report #: R7391860
Version: 1 - Final

CERTIFICATE OF ANALYSIS

This report has been generated and distributed using a secure automated process.
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor

validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible

for Ontario Environmental laboratory operations.

Total Cover Pages : 3
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Bureau Veritas Job #: C2T2017 GM BluePlan Engineering Limited
Report Date: 2022/11/17 Client Project #: Arran (M1174)
Sampler Initials: KC
RESULTS OF ANALYSES OF WATER

Bureau Veritas ID TYK429 TYK429 TYK430
Sampling Date 2022/10/06 2022/10/06 2022/10/06
COC Number 900142-01-01 900142-01-01 900142-01-01

UNITS TW-1 RDL | QC Batch L:I;I-v[;tp RDL| QC Batch TW-10 RDL | QC Batch
Calculated Parameters
Hardness (CaCO3) mg/L 530 1.0 | 8271103 530 1.0 | 8271103
Total Organic Nitrogen mg/L 0.35 0.10 | 8271933 0.99 0.10 | 8271933
Inorganics
Total Ammonia-N mg/L 0.86 0.050| 8280677 2.7 0.050| 8280677
Conductivity umho/cm 920 1.0 | 8281671 1100 1.0 | 8279765
Total Dissolved Solids mg/L 585 10 | 8278411 565 10 | 8278411 670 10 | 8278411
Total Kjeldahl Nitrogen (TKN) mg/L 1.2 0.10 | 8279523 3.7 0.10 | 8279523
pH pH 7.90 8281665 7.90 8279760
Dissolved Sulphate (SO4) mg/L 15 1.0 | 8280765 26 1.0 | 8279734
Alkalinity (Total as CaCO3) mg/L 480 1.0 | 8281669 400 1.0 | 8279770
Dissolved Chloride (Cl-) mg/L 42 1.0 | 8280753 130 2.0 | 8279724
Nitrite (N) mg/L 0.322 0.010] 8279836 0.934 0.010| 8279163
Nitrate (N) mg/L 0.46 0.10 | 8279836 0.82 0.10 | 8279163
Nitrate + Nitrite (N) mg/L 0.78 0.10 | 8279836 1.75 0.10 | 8279163
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
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Bureau Veritas Job #: C2T2017 GM BluePlan Engineering Limited
Report Date: 2022/11/17 Client Project #: Arran (M1174)
Sampler Initials: KC
RESULTS OF ANALYSES OF WATER

Bureau Veritas ID TYK431 TYK431 TYK432
Sampling Date 2022/10/06 2022/10/06 2022/10/06
COC Number 900142-01-01 900142-01-01 900142-01-01

UNITS TW-12 RDL | QC Batch L:\Ii\f;:p RDL| QC Batch TW-15 RDL | QC Batch
Calculated Parameters
Hardness (CaCO3) mg/L 590 1.0 | 8271103 350 1.0 | 8271103
Total Organic Nitrogen mg/L 0.45 0.10 | 8271933 0.40 0.10 | 8271933
Inorganics
Total Ammonia-N mg/L 0.34 0.050| 8280677 0.17 0.050| 8280677
Conductivity umho/cm 1100 1.0 | 8279765 590 1.0 | 8279765
Total Dissolved Solids mg/L 565 10 | 8278411 330 10 | 8278411
Total Kjeldahl Nitrogen (TKN) mg/L 0.79 0.10 | 8279523 0.57 0.10 | 8279523
pH pH 7.81 8279760 8.16 8279760
Dissolved Sulphate (SO4) mg/L <1.0 1.0 | 8279734 <1.0 1.0 | 8279734 23 1.0 | 8279734
Alkalinity (Total as CaCO3) mg/L 590 1.0 | 8279770 340 1.0 | 8279770
Dissolved Chloride (Cl-) mg/L 65 1.0 | 8279724 66 1.0 | 8279724 2.9 1.0 | 8279724
Nitrite (N) mg/L <0.010 0.010] 8279163 <0.010 0.010]| 8279163
Nitrate (N) mg/L <0.10 0.10 | 8279163 0.21 0.10 | 8279163
Nitrate + Nitrite (N) mg/L <0.10 0.10 | 8279163 0.21 0.10 | 8279163
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
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Bureau Veritas Job #: C2T2017
Report Date: 2022/11/17

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)
Sampler Initials: KC

RESULTS OF ANALYSES OF WATER

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5SN 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Bureau Veritas ID TYK433 TYK434 TYK435
Sampling Date 2022/10/06 2022/10/06 2022/10/06
COC Number 900142-01-01 900142-01-01 900142-01-01

UNITS TW-24 QC Batch TW-25S QC Batch TW-27 RDL | QC Batch
Calculated Parameters
Hardness (CaCO3) mg/L 380 8271103 330 8271103 540 1.0 | 8271103
Total Organic Nitrogen mg/L 0.11 8271933 <0.10 8271933 0.30 0.10 | 8271933
Inorganics
Total Ammonia-N mg/L <0.050 8280677 <0.050 8280677 0.54 0.050| 8280677
Conductivity umho/cm 810 8281671 690 8279765 1100 1.0 | 8279765
Total Dissolved Solids mg/L 430 8278411 360 8278411 590 10 | 8278411
Total Kjeldahl Nitrogen (TKN) mg/L 0.11 8279523 <0.10 8279523 0.83 0.10 | 8279523
pH pH 8.01 8281665 8.21 8279760 7.99 8279760
Dissolved Sulphate (SO4) mg/L 72 8282166 57 8279734 43 1.0 | 8279734
Alkalinity (Total as CaCO3) mg/L 410 8281669 360 8279770 500 1.0 | 8279770
Dissolved Chloride (Cl-) mg/L 1.3 8282163 1.9 8279724 65 1.0 | 8279724
Nitrite (N) mg/L <0.010 8281621 <0.010 8279163 0.059 0.010| 8279836
Nitrate (N) mg/L <0.10 8281621 <0.10 8279163 0.53 0.10 | 8279836
Nitrate + Nitrite (N) mg/L <0.10 8281621 <0.10 8279163 0.59 0.10 | 8279836
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Bureau Veritas Job #: C2T2017 GM BluePlan Engineering Limited
Report Date: 2022/11/17 Client Project #: Arran (M1174)
Sampler Initials: KC
RESULTS OF ANALYSES OF WATER

Bureau Veritas ID TYK436 TYK436 TYK437
Sampling Date 2022/10/06 2022/10/06 2022/10/06
COC Number 900142-01-01 900142-01-01 900142-01-01

UNITS SW-1 RDL [QC Batch LaS:_V[;tp RDL| QC Batch SW-7 RDL [QC Batch
Calculated Parameters
Hardness (CaC03) | mgn | 280 | 1.0 [8271103 | ] 380 | 1.0 |8271103
Inorganics
Total Ammonia-N mg/L <0.050 0.050 | 8280677 <0.050 0.050 | 8280677
Total Carbonaceous BOD mg/L <2 2 8273369 <2 2 8273369
Total Chemical Oxygen Demand (COD) mg/L 31 4.0 | 8279568 34 4.0 | 8279568 140 4.0 8279568
Conductivity umho/cm 550 1.0 | 8279765 1000 1.0 [ 8279765
Total Dissolved Solids mg/L 360 10 | 8278411 765 10 | 8278411
Total Kjeldahl Nitrogen (TKN) mg/L 0.44 0.10 | 8279499 0.97 0.10 | 8279499
pH pH 8.31 8279760 7.97 8279760
Phenols-4AAP mg/L <0.0010 0.0010| 8284388 <0.0010 0.0010| 8284388
Total Phosphorus mg/L 0.034 0.004 | 8279549 0.049 0.004 | 8279549
Total Suspended Solids mg/L 6 1 8279286 54 1 8279286
Dissolved Sulphate (SO4) mg/L 37 1.0 | 8279734 310 1.0 | 8279734
Alkalinity (Total as CaCO3) mg/L 280 1.0 | 8279770 160 1.0 ([ 8279770
Dissolved Chloride (Cl-) mg/L 7.9 1.0 | 8279724 55 1.0 [ 8279724
Nitrite (N) mg/L 0.011 0.010 | 8279163 <0.010 0.010 | 8279163
Nitrate (N) mg/L 0.21 0.10 | 8279163 <0.10 0.10 | 8279163
Nitrate + Nitrite (N) mg/L 0.22 0.10 | 8279163 <0.10 0.10 | 8279163
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate

Page 7 of 20
Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5SN 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2T2017 GM BluePlan Engineering Limited
Report Date: 2022/11/17 Client Project #: Arran (M1174)

Sampler Initials: KC

RESULTS OF ANALYSES OF WATER

Bureau Veritas ID TYK438
Sampling Date 2022/10/06
COC Number 900142-01-01

UNITS SW-10 RDL [QCBatch
Calculated Parameters
Hardness (CaC03) | mgt | 380 | 10 [8271103
Inorganics
Total Ammonia-N mg/L <0.050 0.050 | 8280677
Total Carbonaceous BOD mg/L 3 2 8273369
Total Chemical Oxygen Demand (COD) mg/L 67 4.0 | 8279568
Conductivity umho/cm 1000 1.0 | 8283626
Total Dissolved Solids mg/L 785 10 | 8278411
Total Kjeldahl Nitrogen (TKN) mg/L 0.89 0.10 | 8279499
pH pH 7.95 8283614
Phenols-4AAP mg/L <0.0010 0.0010| 8284388
Total Phosphorus mg/L 0.37 0.004 | 8279549
Total Suspended Solids mg/L 320 5 8279286
Dissolved Sulphate (SO4) mg/L 310 1.0 | 8284663
Alkalinity (Total as CaCO3) mg/L 160 1.0 | 8283632
Dissolved Chloride (Cl-) mg/L 56 1.0 | 8284652
Nitrite (N) mg/L 0.016 0.010 | 8273780
Nitrate (N) mg/L <0.10 0.10 | 8273780
Nitrate + Nitrite (N) mg/L <0.10 0.10 | 8273780
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2T2017

Report Date: 2022/11/17

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)

Sampler Initials: KC

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5SN 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Bureau Veritas ID TYK429 TYK430 TYK431 TYK432 TYK433 TYK434
Sampling Date 2022/10/06 2022/10/06 2022/10/06 2022/10/06 2022/10/06 2022/10/06
COC Number 900142-01-01|900142-01-01|900142-01-01900142-01-01|900142-01-01|900142-01-01

UNITS TW-1 TW-10 TW-12 TW-15 TW-24 TW-25S RDL| QC Batch
Metals
Dissolved Calcium (Ca) mg/L 130 110 100 83 52 44 0.05( 8279641
Dissolved Iron (Fe) mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.02| 8279641
Dissolved Magnesium (Mg) | mg/L 52 65 80 35 62 53 0.05( 8279641
Dissolved Potassium (K) mg/L 1 2 <1 <1 2 2 1 | 8279641
Dissolved Sodium (Na) mg/L 11 41 45 4.2 48 39 0.5 | 8279641
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Bureau Veritas ID TYK434 TYK435 TYK436 TYK437
Sampling Date 2022/10/06 | 2022/10/06 2022/10/06 2022/10/06
COC Number 900142-01-01]900142-01-01 900142-01-01 900142-01-01

UNITS I:I-a VI‘JI-IZJE::) TW-27 RDL | QC Batch SW-1 QC Batch SW-7 RDL | QC Batch
Metals
Dissolved Calcium (Ca) mg/L 44 100 0.05| 8279641
Dissolved Iron (Fe) mg/L <0.02 <0.02 0.02| 8279641
Dissolved Magnesium (Mg) | mg/L 53 69 0.05| 8279641
Mercury (Hg) mg/L <0.00010 8280843 <0.00010 0.00010| 8280557
Dissolved Potassium (K) mg/L 2 11 1 | 8279641
Dissolved Sodium (Na) mg/L 39 40 0.5 | 8279641
Total Arsenic (As) ug/L <1.0 8280518 1.0 1.0 8280518
Total Barium (Ba) ug/L 18 8280518 48 2.0 | 8280518
Total Boron (B) ug/L 20 8280518 420 10 8280518
Total Cadmium (Cd) ug/L <0.090 8280518 <0.090 0.090 | 8280518
Total Calcium (Ca) ug/L 80000 8280518 120000 200 8280518
Total Chromium (Cr) ug/L <5.0 8280518 <5.0 5.0 8280518
Total Cobalt (Co) ug/L <0.50 8280518 0.50 0.50 | 8280518
Total Copper (Cu) ug/L <0.90 8280518 4.5 0.90 | 8280518
Total Iron (Fe) ug/L 320 8280518 330 100 | 8280518
Total Lead (Pb) ug/L <0.50 8280518 <0.50 0.50 | 8280518
Total Magnesium (Mg) ug/L 26000 8280518 32000 50 8280518
Total Potassium (K) ug/L 930 8280518 25000 200 8280518
Total Sodium (Na) ug/L 4600 8280518 44000 100 8280518
Total Zinc (Zn) ug/L <5.0 8280518 <5.0 5.0 | 8280518
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
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Bureau Veritas Job #: C2T2017 GM BluePlan Engineering Limited
Report Date: 2022/11/17 Client Project #: Arran (M1174)

Sampler Initials: KC

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID TYK438
Sampling Date 2022/10/06
COC Number 900142-01-01

UNITS SW-10 RDL | QC Batch
Metals
Mercury (Hg) mg/L <0.00010 |0.00010| 8280843
Total Arsenic (As) ug/L 7.5 1.0 8280518
Total Barium (Ba) ug/L 170 2.0 8280518
Total Boron (B) ug/L 410 10 8280518
Total Cadmium (Cd) ug/L 0.19 0.090 | 8280518
Total Calcium (Ca) ug/L 270000 200 8280518
Total Chromium (Cr) ug/L 32 5.0 8280518
Total Cobalt (Co) ug/L 16 0.50 | 8280518
Total Copper (Cu) ug/L 32 0.90 | 8280518
Total Iron (Fe) ug/L 33000 100 | 8280518
Total Lead (Pb) ug/L 12 0.50 | 8280518
Total Magnesium (Mg) ug/L 86000 50 8280518
Total Potassium (K) ug/L 27000 200 | 8280518
Total Sodium (Na) ug/L 41000 100 | 8280518
Total Zinc (Zn) ug/L 75 5.0 | 8280518
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2T2017

Report Date: 2022/11/17

GM BluePlan Engineering Limited

Client Project #: Arran (M1174)

Sampler Initials: KC

TEST SUMMARY
Bureau Veritas ID: TYK429 Collected: 2022/10/06
Sample ID: TW-1 Shipped:
Matrix: Water Received: 2022/10/07
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 8281669 N/A 2022/10/15 Kien Tran
Chloride by Automated Colourimetry KONE 8280753 N/A 2022/10/14 Alina Dobreanu
Conductivity AT 8281671 N/A 2022/10/15 Kien Tran
Hardness (calculated as CaCO3) 8271103 N/A 2022/10/14 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 8279641 2022/10/12 2022/10/14 Medhat Nasr
Total Ammonia-N LACH/NH4 8280677 N/A 2022/10/17 Anna-Kay Gooden
Nitrate & Nitrite as Nitrogen in Water LACH 8279836 N/A 2022/10/15 Chandra Nandlal
Organic Nitrogen CALC 8271933 N/A 2022/10/18 Automated Statchk
pH AT 8281665 2022/10/13 2022/10/15 Kien Tran
Sulphate by Automated Colourimetry KONE 8280765 N/A 2022/10/17 Alina Dobreanu
Total Dissolved Solids BAL 8278411 2022/10/12 2022/10/13 Arthel Dzumford
Total Kjeldahl Nitrogen in Water SKAL 8279523 2022/10/12 2022/10/14 Massarat Jan
Bureau Veritas ID: TYK429 Dup Collected: 2022/10/06
Sample ID: TwW-1 Shipped:
Matrix: Water Received: 2022/10/07
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Total Dissolved Solids BAL 8278411 2022/10/12 2022/10/13 Arthel Dzumford
Bureau Veritas ID: TYK430 Collected: 2022/10/06
Sample ID: TW-10 Shipped:
Matrix: Water Received: 2022/10/07
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 8279770 N/A 2022/10/14 Kien Tran
Chloride by Automated Colourimetry KONE 8279724 N/A 2022/10/14 Alina Dobreanu
Conductivity AT 8279765 N/A 2022/10/14 Kien Tran
Hardness (calculated as CaCO3) 8271103 N/A 2022/10/14 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 8279641 2022/10/12 2022/10/14 Medhat Nasr
Total Ammonia-N LACH/NH4 8280677 N/A 2022/10/17 Anna-Kay Gooden
Nitrate & Nitrite as Nitrogen in Water LACH 8279163 N/A 2022/10/15 Chandra Nandlal
Organic Nitrogen CALC 8271933 N/A 2022/10/18 Automated Statchk
pH AT 8279760 2022/10/12 2022/10/14 Kien Tran
Sulphate by Automated Colourimetry KONE 8279734 N/A 2022/10/17 Alina Dobreanu
Total Dissolved Solids BAL 8278411 2022/10/12 2022/10/13 Arthel Dzumford
Total Kjeldahl Nitrogen in Water SKAL 8279523 2022/10/12 2022/10/14 Massarat Jan
Bureau Veritas ID: TYK431 Collected: 2022/10/06
Sample ID: TW-12 Shipped:
Matrix: Water Received: 2022/10/07
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 8279770 N/A 2022/10/14 Kien Tran
Chloride by Automated Colourimetry KONE 8279724 N/A 2022/10/14 Alina Dobreanu
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2T2017
Report Date: 2022/11/17

GM BluePlan Engineering Limited

Client Project #: Arran (M1174)

Sampler Initials: KC

TEST SUMMARY
Bureau Veritas ID: TYK431 Collected: 2022/10/06
Sample ID: TW-12 Shipped:
Matrix: Water Received: 2022/10/07
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Conductivity AT 8279765 N/A 2022/10/14 Kien Tran
Hardness (calculated as CaCO3) 8271103 N/A 2022/10/14 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 8279641 2022/10/12 2022/10/14 Medhat Nasr
Total Ammonia-N LACH/NH4 8280677 N/A 2022/10/17 Anna-Kay Gooden
Nitrate & Nitrite as Nitrogen in Water LACH 8279163 N/A 2022/10/15 Chandra Nandlal
Organic Nitrogen CALC 8271933 N/A 2022/10/18 Automated Statchk
pH AT 8279760 2022/10/12 2022/10/14 Kien Tran
Sulphate by Automated Colourimetry KONE 8279734 N/A 2022/10/17 Alina Dobreanu
Total Dissolved Solids BAL 8278411 2022/10/12 2022/10/13 Arthel Dzumford
Total Kjeldahl Nitrogen in Water SKAL 8279523 2022/10/12 2022/10/14 Massarat Jan
Bureau Veritas ID:  TYK431 Dup Collected: 2022/10/06
Sample ID: TW-12 Shipped:
Matrix: Water Received: 2022/10/07
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride by Automated Colourimetry KONE 8279724 N/A 2022/10/14 Alina Dobreanu
Sulphate by Automated Colourimetry KONE 8279734 N/A 2022/10/17 Alina Dobreanu
Bureau Veritas ID:  TYK432 Collected: 2022/10/06
Sample ID: TW-15 Shipped:
Matrix: Water Received: 2022/10/07
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 8279770 N/A 2022/10/14 Kien Tran
Chloride by Automated Colourimetry KONE 8279724 N/A 2022/10/14 Alina Dobreanu
Conductivity AT 8279765 N/A 2022/10/14 Kien Tran
Hardness (calculated as CaCO3) 8271103 N/A 2022/10/14 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 8279641 2022/10/12 2022/10/14 Medhat Nasr
Total Ammonia-N LACH/NH4 8280677 N/A 2022/10/17 Anna-Kay Gooden
Nitrate & Nitrite as Nitrogen in Water LACH 8279163 N/A 2022/10/15 Chandra Nandlal
Organic Nitrogen CALC 8271933 N/A 2022/10/18 Automated Statchk
pH AT 8279760 2022/10/12 2022/10/14 Kien Tran
Sulphate by Automated Colourimetry KONE 8279734 N/A 2022/10/17 Alina Dobreanu
Total Dissolved Solids BAL 8278411 2022/10/12 2022/10/13 Arthel Dzumford
Total Kjeldahl Nitrogen in Water SKAL 8279523 2022/10/12 2022/10/14 Massarat Jan
Bureau Veritas ID:  TYK433 Collected: 2022/10/06
Sample ID: TW-24 Shipped:
Matrix: Water Received: 2022/10/07
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 8281669 N/A 2022/10/15 Kien Tran
Chloride by Automated Colourimetry KONE 8282163 N/A 2022/10/14 Alina Dobreanu
Conductivity AT 8281671 N/A 2022/10/15 Kien Tran
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.




BUREAU
VERITAS

Bureau Veritas Job #: C2T2017
Report Date: 2022/11/17

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)
Sampler Initials: KC

TEST SUMMARY
Bureau Veritas ID:  TYK433 Collected: 2022/10/06
Sample ID: TW-24 Shipped:
Matrix: Water Received: 2022/10/07
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Hardness (calculated as CaCO3) 8271103 N/A 2022/10/14 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 8279641 2022/10/12 2022/10/14 Medhat Nasr
Total Ammonia-N LACH/NH4 8280677 N/A 2022/10/17 Anna-Kay Gooden
Nitrate & Nitrite as Nitrogen in Water LACH 8281621 N/A 2022/10/14 Chandra Nandlal
Organic Nitrogen CALC 8271933 N/A 2022/10/18 Automated Statchk
pH AT 8281665 2022/10/13 2022/10/15 Kien Tran
Sulphate by Automated Colourimetry KONE 8282166 N/A 2022/10/17 Alina Dobreanu
Total Dissolved Solids BAL 8278411 2022/10/12 2022/10/13 Arthel Dzumford
Total Kjeldahl Nitrogen in Water SKAL 8279523 2022/10/12 2022/10/14 Massarat Jan
Bureau Veritas ID: TYK434 Collected: 2022/10/06
Sample ID: TW-25S Shipped:
Matrix: Water Received: 2022/10/07
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 8279770 N/A 2022/10/14 Kien Tran
Chloride by Automated Colourimetry KONE 8279724 N/A 2022/10/14 Alina Dobreanu
Conductivity AT 8279765 N/A 2022/10/14 Kien Tran
Hardness (calculated as CaC03) 8271103 N/A 2022/10/14 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 8279641 2022/10/12 2022/10/14 Medhat Nasr
Total Ammonia-N LACH/NH4 8280677 N/A 2022/10/17 Anna-Kay Gooden
Nitrate & Nitrite as Nitrogen in Water LACH 8279163 N/A 2022/10/15 Chandra Nandlal
Organic Nitrogen CALC 8271933 N/A 2022/10/18 Automated Statchk
pH AT 8279760 2022/10/12 2022/10/14 Kien Tran
Sulphate by Automated Colourimetry KONE 8279734 N/A 2022/10/17 Alina Dobreanu
Total Dissolved Solids BAL 8278411 2022/10/12 2022/10/13 Arthel Dzumford
Total Kjeldahl Nitrogen in Water SKAL 8279523 2022/10/12 2022/10/14 Massarat Jan
Bureau Veritas ID:  TYK434 Dup Collected: 2022/10/06
Sample ID: TW-25S Shipped:
Matrix: Water Received: 2022/10/07
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Lab Filtered Metals Analysis by ICP ICP 8279641 2022/10/12 2022/10/14 Medhat Nasr
Bureau Veritas ID: TYK435 Collected: 2022/10/06
Sample ID: TW-27 Shipped:
Matrix: Water Received: 2022/10/07
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 8279770 N/A 2022/10/14 Kien Tran
Chloride by Automated Colourimetry KONE 8279724 N/A 2022/10/14 Alina Dobreanu
Conductivity AT 8279765 N/A 2022/10/14 Kien Tran
Hardness (calculated as CaC03) 8271103 N/A 2022/10/14 Automated Statchk
Lab Filtered Metals Analysis by ICP ICP 8279641 2022/10/12 2022/10/14 Medhat Nasr
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2T2017
Report Date: 2022/11/17

GM BluePlan Engineering Limited

Client Project #: Arran (M1174)

Sampler Initials: KC

TEST SUMMARY
Bureau Veritas ID: TYK435 Collected: 2022/10/06
Sample ID: TW-27 Shipped:
Matrix: Water Received: 2022/10/07
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Total Ammonia-N LACH/NH4 8280677 N/A 2022/10/17 Anna-Kay Gooden
Nitrate & Nitrite as Nitrogen in Water LACH 8279836 N/A 2022/10/15 Chandra Nandlal
Organic Nitrogen CALC 8271933 N/A 2022/10/18 Automated Statchk
pH AT 8279760 2022/10/12 2022/10/14 Kien Tran
Sulphate by Automated Colourimetry KONE 8279734 N/A 2022/10/17 Alina Dobreanu
Total Dissolved Solids BAL 8278411 2022/10/12 2022/10/13 Arthel Dzumford
Total Kjeldahl Nitrogen in Water SKAL 8279523 2022/10/12 2022/10/14 Massarat Jan
Bureau Veritas ID: TYK436 Collected: 2022/10/06
Sample ID: SW-1 Shipped:
Matrix: Water Received: 2022/10/07
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 8279770 N/A 2022/10/14 Kien Tran
Carbonaceous BOD DO 8273369 2022/10/08 2022/10/13 Nusrat Naz
Chloride by Automated Colourimetry KONE 8279724 N/A 2022/10/14 Alina Dobreanu
Chemical Oxygen Demand SPEC 8279568 N/A 2022/10/14 Nimarta Singh
Conductivity AT 8279765 N/A 2022/10/14 Kien Tran
Hardness (calculated as CaC03) 8271103 N/A 2022/10/17 Automated Statchk
Mercury in Water by CVAA CV/AA 8280843 2022/10/13 2022/10/13 Japneet Gill
Total Metals Analysis by ICPMS ICP/MS 8280518 N/A 2022/10/13 Azita Fazaeli
Total Ammonia-N LACH/NH4 8280677 N/A 2022/10/17 Anna-Kay Gooden
Nitrate & Nitrite as Nitrogen in Water LACH 8279163 N/A 2022/10/15 Chandra Nandlal
pH AT 8279760 2022/10/12 2022/10/14 Kien Tran
Phenols (4AAP) TECH/PHEN 8284388 N/A 2022/10/14 Mandeep Kaur
Sulphate by Automated Colourimetry KONE 8279734 N/A 2022/10/17 Alina Dobreanu
Total Dissolved Solids BAL 8278411 2022/10/12 2022/10/13 Arthel Dzumford
Total Kjeldahl Nitrogen in Water SKAL 8279499 2022/10/12 2022/10/13 Rajni Tyagi
Total Phosphorus (Colourimetric) SKAL/P 8279549 2022/10/12 2022/10/14 Sachi Patel
Low Level Total Suspended Solids BAL 8279286 2022/10/12 2022/10/13 Arthel Dzumford
Bureau Veritas ID:  TYK436 Dup Collected: 2022/10/06
Sample ID: SW-1 Shipped:
Matrix: Water Received: 2022/10/07
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chemical Oxygen Demand SPEC 8279568 N/A 2022/10/14 Nimarta Singh
Bureau Veritas ID:  TYK437 Collected: 2022/10/06
Sample ID: SW-7 Shipped:
Matrix: Water Received: 2022/10/07
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 8279770 N/A 2022/10/14 Kien Tran
Carbonaceous BOD DO 8273369 2022/10/08 2022/10/13 Nusrat Naz
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2T2017
Report Date: 2022/11/17

GM BluePlan Engineering Limited

Client Project #: Arran (M1174)

Sampler Initials: KC

TEST SUMMARY
Bureau Veritas ID:  TYK437 Collected: 2022/10/06
Sample ID:  SW-7 Shipped:
Matrix: Water Received: 2022/10/07
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride by Automated Colourimetry KONE 8279724 N/A 2022/10/14 Alina Dobreanu
Chemical Oxygen Demand SPEC 8279568 N/A 2022/10/14 Nimarta Singh
Conductivity AT 8279765 N/A 2022/10/14 Kien Tran
Hardness (calculated as CaCO3) 8271103 N/A 2022/10/17 Automated Statchk
Mercury in Water by CVAA CV/AA 8280557 2022/10/13 2022/10/13 Japneet Gill
Total Metals Analysis by ICPMS ICP/MS 8280518 N/A 2022/10/13 Azita Fazaeli
Total Ammonia-N LACH/NH4 8280677 N/A 2022/10/17 Anna-Kay Gooden
Nitrate & Nitrite as Nitrogen in Water LACH 8279163 N/A 2022/10/15 Chandra Nandlal
pH AT 8279760 2022/10/12 2022/10/14 Kien Tran
Phenols (4AAP) TECH/PHEN 8284388 N/A 2022/10/14 Mandeep Kaur
Sulphate by Automated Colourimetry KONE 8279734 N/A 2022/10/17 Alina Dobreanu
Total Dissolved Solids BAL 8278411 2022/10/12 2022/10/13 Arthel Dzumford
Total Kjeldahl Nitrogen in Water SKAL 8279499 2022/10/12 2022/10/13 Rajni Tyagi
Total Phosphorus (Colourimetric) SKAL/P 8279549 2022/10/12 2022/10/14 Sachi Patel
Low Level Total Suspended Solids BAL 8279286 2022/10/12 2022/10/13 Arthel Dzumford
Bureau Veritas ID:  TYK438 Collected:  2022/10/06
Sample ID: SW-10 Shipped:
Matrix: Water Received: 2022/10/07
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 8283632 N/A 2022/10/15 Yogesh Patel
Carbonaceous BOD DO 8273369 2022/10/08 2022/10/13 Nusrat Naz
Chloride by Automated Colourimetry KONE 8284652 N/A 2022/10/19 Alina Dobreanu
Chemical Oxygen Demand SPEC 8279568 N/A 2022/10/14 Nimarta Singh
Conductivity AT 8283626 N/A 2022/10/15 Yogesh Patel
Hardness (calculated as CaCO3) 8271103 N/A 2022/10/17 Automated Statchk
Mercury in Water by CVAA CV/AA 8280843 2022/10/13 2022/10/13 Japneet Gill
Total Metals Analysis by ICPMS ICP/MS 8280518 N/A 2022/10/14 Azita Fazaeli
Total Ammonia-N LACH/NH4 8280677 N/A 2022/10/17 Anna-Kay Gooden
Nitrate & Nitrite as Nitrogen in Water LACH 8273780 N/A 2022/10/17 Chandra Nandlal
pH AT 8283614 2022/10/14 2022/10/15 Yogesh Patel
Phenols (4AAP) TECH/PHEN 8284388 N/A 2022/10/14 Mandeep Kaur
Sulphate by Automated Colourimetry KONE 8284663 N/A 2022/10/17 Alina Dobreanu
Total Dissolved Solids BAL 8278411 2022/10/12 2022/10/13 Arthel Dzumford
Total Kjeldahl Nitrogen in Water SKAL 8279499 2022/10/12 2022/10/13 Rajni Tyagi
Total Phosphorus (Colourimetric) SKAL/P 8279549 2022/10/12 2022/10/14 Sachi Patel
Low Level Total Suspended Solids BAL 8279286 2022/10/12 2022/10/13 Arthel Dzumford
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Bureau Veritas Job #: C2T2017 GM BluePlan Engineering Limited
Report Date: 2022/11/17 Client Project #: Arran (M1174)
Sampler Initials: KC

GENERAL COMMENTS

Results relate only to the items tested.
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Bureau Veritas Job #: C2T2017
Report Date: 2022/11/17

QUALITY ASSURANCE REPORT

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)
Sampler Initials: KC

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

QC Batch | Parameter Date % Recovery [ QC Limits | % Recovery [ QC Limits Value UNITS Value (%) | QC Limits (% Recovery| QC Limits
8273369 | Total Carbonaceous BOD 2022/10/13 <2 mg/L NC 30 103 85-115
8273780 Nitrate (N) 2022/10/17 101 80-120 96 80-120 <0.10 mg/L 5.1 20

8273780 Nitrite (N) 2022/10/17 102 80-120 102 80-120 <0.010 mg/L 14 20

8278411 | Total Dissolved Solids 2022/10/13 <10 mg/L 3.5 20 100 90-110
8279163 Nitrate (N) 2022/10/15 NC 80-120 108 80-120 <0.10 mg/L 5.0 20

8279163 Nitrite (N) 2022/10/15 NC 80-120 111 80-120 <0.010 mg/L 6.7 20

8279286 | Total Suspended Solids 2022/10/13 <1 mg/L 14 20 95 85-115
8279499 [ Total Kjeldahl Nitrogen (TKN) 2022/10/13 98 80-120 105 80-120 <0.10 mg/L NC 20 94 80-120
8279523 [ Total Kjeldahl Nitrogen (TKN) 2022/10/14 97 80-120 109 80-120 <0.10 mg/L NC 20 92 80-120
8279549 | Total Phosphorus 2022/10/14 111 80-120 111 80-120 <0.004 mg/L 1.4 20 110 80-120
8279568 [ Total Chemical Oxygen Demand (COD) 2022/10/14 106 80-120 101 80-120 <4.0 mg/L 8.0 20

8279641 Dissolved Calcium (Ca) 2022/10/14 NC 80-120 102 80-120 <0.05 mg/L 0.92 25

8279641 Dissolved Iron (Fe) 2022/10/14 101 80-120 102 80-120 <0.02 mg/L NC 25

8279641 Dissolved Magnesium (Mg) 2022/10/14 NC 80-120 102 80-120 <0.05 mg/L 0.76 25

8279641 Dissolved Potassium (K) 2022/10/14 101 80-120 102 80-120 <1 mg/L 0.92 25

8279641 Dissolved Sodium (Na) 2022/10/14 NC 80-120 101 80-120 <0.5 mg/L 0.88 25

8279724 | Dissolved Chloride (Cl-) 2022/10/14 NC 80-120 106 80-120 <1.0 mg/L 1.0 20

8279734 | Dissolved Sulphate (SO4) 2022/10/17 120 75-125 103 80-120 <1.0 mg/L NC 20

8279760 pH 2022/10/14 101 98 - 103 0.81 N/A

8279765 | Conductivity 2022/10/14 100 85-115 | 1.0, RDL=1.0 “m:lo/ ‘I os3 25

8279770 | Alkalinity (Total as CaCO3) 2022/10/14 97 85-115 <1.0 mg/L 1.7 20

8279836 Nitrate (N) 2022/10/15 105 80-120 105 80-120 <0.10 mg/L NC 20

8279836 Nitrite (N) 2022/10/15 109 80-120 112 80-120 <0.010 mg/L NC 20

8280518 | Total Arsenic (As) 2022/10/13 101 80-120 99 80-120 <1.0 ug/L

8280518 | Total Barium (Ba) 2022/10/13 95 80-120 94 80-120 <2.0 ug/L

8280518 | Total Boron (B) 2022/10/13 94 80-120 95 80-120 <10 ug/L

8280518 | Total Cadmium (Cd) 2022/10/13 99 80-120 100 80-120 <0.090 ug/L

8280518 | Total Calcium (Ca) 2022/10/13 NC 80-120 96 80-120 <200 ug/L

8280518 | Total Chromium (Cr) 2022/10/13 96 80-120 96 80-120 <5.0 ug/L

8280518 | Total Cobalt (Co) 2022/10/13 95 80-120 96 80-120 <0.50 ug/L

Page 17 of 20

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5SN 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.




TV
)\

BTN

!
"

7828

BUREAU
VERITAS

Bureau Veritas Job #: C2T2017
Report Date: 2022/11/17

QUALITY ASSURANCE REPORT(CONT'D)

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)

Sampler Initials: KC

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard
QC Batch | Parameter Date % Recovery [ QC Limits | % Recovery [ QC Limits Value UNITS Value (%) | QC Limits (% Recovery| QC Limits
8280518 | Total Copper (Cu) 2022/10/13 97 80-120 97 80-120 <0.90 ug/L
8280518 | Total Iron (Fe) 2022/10/13 96 80-120 97 80-120 <100 ug/L
8280518 | Total Lead (Pb) 2022/10/13 96 80-120 96 80-120 <0.50 ug/L
8280518 | Total Magnesium (Mg) 2022/10/13 NC 80-120 94 80-120 <50 ug/L
8280518 [ Total Potassium (K) 2022/10/13 97 80-120 96 80-120 <200 ug/L
8280518 | Total Sodium (Na) 2022/10/13 NC 80-120 96 80-120 <100 ug/L
8280518 | Total Zinc (Zn) 2022/10/13 98 80-120 104 80-120 <5.0 ug/L
8280557 Mercury (Hg) 2022/10/13 98 75-125 102 80-120 <0.00010 mg/L 1.9 20
8280677 | Total Ammonia-N 2022/10/18 100 75-125 101 80-120 <0.050 mg/L NC 20
8280753 Dissolved Chloride (Cl-) 2022/10/14 NC 80-120 104 80-120 <1.0 mg/L NC 20
8280765 | Dissolved Sulphate (SO4) 2022/10/17 125 75-125 104 80-120 <1.0 mg/L 2.2 20
8280843 Mercury (Hg) 2022/10/13 98 75-125 99 80-120 <0.00010 mg/L NC 20
8281621 Nitrate (N) 2022/10/14 97 80-120 101 80-120 <0.10 mg/L NC 20
8281621 Nitrite (N) 2022/10/14 104 80-120 107 80-120 <0.010 mg/L NC 20
8281665 pH 2022/10/15 101 98 - 103 0.77 N/A
8281669 | Alkalinity (Total as CaCO3) 2022/10/15 97 85-115 <1.0 mg/L 2.2 20
8281671 | Conductivity 2022/10/15 101 85-115 <1.0 “mr:‘)/ ¢ 1.3 25
8282163 Dissolved Chloride (Cl-) 2022/10/14 NC 80-120 105 80-120 <1.0 mg/L 5.8 20
8282166 | Dissolved Sulphate (SO4) 2022/10/17 NC 75-125 104 80-120 <1.0 mg/L 0.28 20
8283614 pH 2022/10/15 101 98 - 103 0.29 N/A
8283626 | Conductivity 2022/10/15 100 85-115 <1.0 ”m:q"/ ¢ 13 25
8283632 | Alkalinity (Total as CaCO3) 2022/10/15 95 85-115 <1.0 mg/L 0.19 20
8284388 Phenols-4AAP 2022/10/14 101 80-120 101 80-120 <0.0010 mg/L NC 20
8284652 Dissolved Chloride (Cl-) 2022/10/19 NC 80-120 104 80-120 <1.0 mg/L 1.0 20
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Bureau Veritas Job #: C2T2017
Report Date: 2022/11/17

QUALITY ASSURANCE REPORT(CONT'D)

GM BluePlan Engineering Limited
Client Project #: Arran (M1174)
Sampler Initials: KC

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard
QC Batch | Parameter Date % Recovery [ QC Limits | % Recovery [ QC Limits Value UNITS Value (%) | QC Limits (% Recovery| QC Limits
8284663 Dissolved Sulphate (SO4) 2022/10/17 NC 75-125 105 80-120 <1.0 mg/L 4.1 20

N/A = Not Applicable

Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions. Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).
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Bureau Veritas Job #: C2T2017 GM BluePlan Engineering Limited
Report Date: 2022/11/17 Client Project #: Arran (M1174)

Sampler Initials: KC
VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.
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