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‘WSP Canda Inc. (*“WSP”) prepared this report solely for the use of the intended recipient, TOWNSHIP OF HURON-KINLOSS,
in accordance with the professional services agreement between the parties. In the event a contract has not been executed, the
parties agree that the WSP General Terms for Consultant shall govern their business relationship which was provided to you prior
to the preparation of this report.

The report is intended to be used in its entirety. No excerpts may be taken to be representative of the findings in the assessment.

The conclusions presented in this report are based on work performed by trained, professional and technical staff, in accordance
with their reasonable interpretation of current and accepted engineering and scientific practices at the time the work was
performed.

The content and opinions contained in the present report are based on the observations and/or information available to WSP at the
time of preparation, using investigation techniques and engineering analysis methods consistent with those ordinarily exercised
by WSP and other engineering/scientific practitioners working under similar conditions, and subject to the same time, financial
and physical constraints applicable to this project.

WSP disclaims any obligation to update this report if, after the date of this report, any conditions appear to differ significantly
from those presented in this report; however, WSP reserves the right to amend or supplement this report based on additional
information, documentation or evidence.

‘WSP makes no other representations whatsoever concerning the legal significance of its findings.
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The intended recipient is solely responsible for the disclosure of any information contained in this report. If a third party makes
use of, relies on, or makes decisions in accordance with this report, said third party is solely responsible for such use, reliance or
decisions. WSP does not accept responsibility for damages. if any, suffered by any third party as a result of decisions made or
actions taken by said third party based on this report.

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

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

Benchmark and elevations used in this report are primarily to establish relative elevation differences between the specific testing
and/or sampling locations and should not be used for other purposes, such as grading, excavating, construction, planning,
development, etc.

Conditions can only be extrapolated to an undefined limited area around these testing and sampling locations. The conditions that
WSP interprets to exist between testing and sampling points may differ from those that actually exist. The accuracy of any
extrapolation and interpretation beyond the sampling locations will depend on natural conditions, the history of Site development
and changes through construction and other activities. In addition, analysis has been carried out for the identified chemical and
physical parameters only, and it should not be inferred that other chemical species or physical conditions are not present. WSP
cannot warrant against undiscovered environmental liabilities or adverse impacts off-Site.
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1 INTRODUCTION

1.1 BACKGROUND

The Kinloss Site is located on the north half of Part Lot 16, Concession 6 in the former Township of Kinloss in the
amalgamated Township of Huron-Kinloss (Township). Refer to Map 1 for the regional location of the site.

The landfill site is 6.0 hectares in area, all of which is approved by the Certificate of Approval. The primary
landfilling area is 3.9 hectares in area and is located within the approved area. The Township also owns a 3.0
hectare parcel of land immediately south of the landfill site and holds a 99 year lease on a 12.3 hectare property
abutting the eastern property of the landfill site. The respective locations of the aforementioned properties are
presented in Map 2, Existing Conditions.

The landfill operates in accordance with Certificate of Approval No. A272801 issued on October 1, 1980, amended
in February 1993 and February 1996. The Kinloss Site remains temporarily closed, until closure of the Huron
Landfill. The Certificate of Approval and amendments are enclosed in Appendix A.

1.2 PURPOSE

The purpose of this report is to provide an annual report regarding the operation and monitoring of the landfill.
Annual Monitoring Reports are a required condition of the Certificate of Approval (Appendix A).
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2 SITE OPERATIONS

2.1 SITE USAGE

The Kinloss Landfill continues to accept recyclable materials from the former Village of Lucknow and Township of
Kinloss. The acceptance of household waste was discontinued on August 1, 2002. Household waste from the
Township of Kinloss is landfilled at the Huron Landfill. The Huron Landfill (Certificate of Approval No. A272601)
is owned and operated by the Township of Huron-Kinloss. The ability to accept waste from the former Township of
Kinloss and former Village of Lucknow at the Huron Landfill was approved by the Ministry of the Environment,
Conservation and Parks (MECP) in 2010.

2.2 SITEACCESS

The Kinloss Landfill Site is open to residents during the months of April to October for the acceptance of
recyclables, scrap metal, tires, burnables and brush. The operating hours during these months are on Saturdays from
10:00 a.m. to 2:00 p.m. The site is closed from November to the first Saturday in April.

The access road is gravel and well maintained by the Township. Access to the site is controlled by a lockable steel
cable between a rigid steel frame. Fencing is in place around the entire perimeter of the site.

Signage at the front gate identifies who may use the site, hours of operation, Certificate of Approval number,
acceptable waste types and emergency contact information. The existing topography and vegetation provide
screening.

Township staff indicated no complaints regarding the operation of the Kinloss Landfill were received in 2020.

2.3 SITELIFE

The acceptance of household waste at the Kinloss Landfill was discontinued in August, 2002, the site continues to
receive recyclable and burnable materials from residents of the former Township of Kinloss and the Village of
Lucknow.

Based on information from the 2006 Annual Monitoring Report (R.J. Burnside & Associates Ltd.) the estimated
remaining capacity of the site is 137,000 m?. This estimation is based on a site survey completed in August 2003,
but this estimation was based on a cross-sectional survey of the waste surface only, followed by end-method
volumetric calculations. It should be noted that calculations and projections are subject to change as circumstances
change. It is recommended that once landfilling commences again, annual topographic surveys be completed to
assess the progression of the landfilling operations. Data collected from these surveys, coupled with computer
modelling, will allow for more accurate determination of annual landfilled volumes and remaining site life.

2.4 BURNING OPERATIONS

Burning operations are conducted at the site. In accordance with MECP Guideline C-7 Burning at Landfill Sites,
only segregated brush, lumber and clean wood may be burned at the site. Burning operations take place in a
separate area as shown in Map 2. Burning operations are conducted when the site is closed to the public and
weather conditions are favourable. Township Staff ensure that only designated materials are in the burn pile before
burning and supervise all burning operations.
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2.5 RECYCLING/WASTE REDUCTION

As of August 1, 2002, the Kinloss Landfill ceased acceptance of household waste. Recyclables, scrap metal, white
goods, brush, tires and burnables from the former Township of Kinloss and the Village of Lucknow are still
accepted. Household waste from the former Township of Kinloss is transported to the Huron Landfill via curbside
pickup. Household waste from the Village of Lucknow is landfilled at the Huron Landfill as of July 2018.

Bruce Area Solid Waste Recycling (BASWR) has provided curbside waste and blue box collection for the
municipality since August, 2002. Residents of the former Township of Kinloss and the Village of Lucknow can also
bring their recyclables and burnables to the landfill during open hours.

All waste diversion totals for 2020 are combined for all Township landfills.

2.5.1 SCRAP METAL AND TIRES

In 2020, 148.35 tonnes of scrap metal was removed from the Huron and Kinloss landfills by AOR Metals.

In 2020, the number of tires collected at the Huron and Kinloss landfills as part of the Ontario Tire Stewardship
Program totalled 1,768 tires, at an approximate mass of 110.50 tonnes. 1,768 tires (110.50 tonnes) were removed
from the Huron and Kinloss landfills in 2020.

It is recommended that scrap metal and tires be removed by a recycling contractor when the quantity of the
segregated material justifies removal.

2.5.2 RECYCLABLE MATERIALS

The service area of the Kinloss Landfill is provided with regular Blue Box pickup on a bi-weekly basis, as is the
whole of the Township of Huron-Kinloss. Blue Box pickup is provided by Bruce Area Solid Waste Recycling
(BASWR).

Recycling bins are also located on-site as shown in Map 2. Cardboard recycling as well as regular Blue Box
material recycling bins are available. BASWR picks up the materials from these bins on a regular basis.

The 2020 recycling data summaries for the Township from BASWR are enclosed in Appendix B.

2.5.3 E-WASTE AND MATTRESSES

E-waste is diverted from landfilling within the Township as well. In 2020, a total of 11.37 tonnes of E-waste was
diverted. E-waste is not accepted at the Kinloss Landfill Site.

Based on information provided by Huron-Kinloss, the Township initiated a mattress diversion program in 2015, the
program was discontinued after 15 weeks. Mattresses were subsequently segregated at the site and stockpiled in a
sea container. The total number of mattresses shipped off site in 2020 was 505 (17.17 tonnes) for the Huron
Landfill. The Kinloss Landfill Site does not accept mattresses.

2.5.4 SUMMARY OF RECYCLING/WASTE REDUCTION

Table 1 summarizes the recycling and diverted materials data for the Township (both the Kinloss and Huron
Landfills are represented) over the past five years. As shown in Table 1, the recyclable tonnages have been
relatively consistent over time. The 2020 tonnage of recyclables (476 tonnes) was up from the 2019 tonnage (430
tonnes). When all segregated materials are included, the total tonnage diverted from both Township landfills
(Kinloss and Huron) is 764 tonnes in 2020. This tonnage represents a 29% diversion rate for the Township. The
estimated saving in landfill space is 1,528 m>.
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3 MONITORING

3.1 CURRENT MONITORING PROGRAM

The monitoring of the groundwater and surface water at the Kinloss Landfill enables the determination of the flow
direction and concentration of the landfill generated leachate plume. The monitoring program is also a requirement
of the Certificate of Approval for the site. Samples are obtained twice per year (spring and fall) from the monitoring
wells and surface water stations. In addition, water level elevations are obtained twice per year to confirm the
groundwater flow direction. The monitoring program has been in existence since 1988. Currently, groundwater
elevations are relative to a historical survey with an inferred benchmark.

The monitoring program dictates that each observation well sampled be purged prior to actual sampling to obtain the
most representative groundwater sample possible. To purge a well, a volume of water equivalent to three well
casing volumes is removed from the well, or purged dry and allowed to recover prior to sample collection.

Each sample obtained from an observation well is simultaneously field filtered. The sampling and filtering device
utilized is the Waterra manual pumping unit equipped with a disposable high turbidity 0.45 micron in-line filter.

The monitoring well system is summarized in Table 2. The monitoring wells OW4 to OW11 were installed by
backhoe in 1985. These wells are relatively rudimentary in construction. The remaining wells were drilled in 1997
to 2004 and are constructed of 2" diameter PVC casing and 1.5 m PVC well screens. In addition, these wells are
sand filter packed around the screened area and sealed with bentonite above the well screen. In October 2014,
OW14 was replaced with OW14-14. In August 2016, OW11-85 was decommissioned and replaced with OW11-16.
Additionally, OW15 and OW16 were drilled in August 2016. Borehole logs detailing the construction details of the
monitoring wells are enclosed in Appendix C. All of the wells are protected by a lockable steel casing and have
dedicated Waterra sampling tubes and foot valves.

Well inspections are conducted in conjunction with semi-annual sampling in spring and fall. As shown in Table 2.
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Table 2
Kinloss Landfill Site
Monitoring Well Security
. Well Security Condition
ODS“:::“O" Well Protection
July 2020 November 2020 July 2020 November 2019
ow4 Steel Casing Locked Locked Good Good
and Lid
OW5 Steel Casing Locked Locked Good Good
and Lid
Oowe Steel Casing Locked Locked Good Good
and Lid
ow7 Steel Casing Locked Locked Good Good
and Lid
Oow9 Steel Casing Locked Locked N/A N/A
and Lid
Oow11-16 Steel Casing Locked Locked Good Good
and Lid
ow12 Steel Casing Locked Locked Good Good
and Lid
OW13s Steel Casing Locked Locked Good Good
and Lid
ow13l Steel Casing Locked Locked Good Good
and Lid
OW13D Steel Casing Locked Locked Good Good
and Lid
OW14-14 Steel Casing Locked Locked Good Good
and Lid
OoWw15 Steel Casing Locked Locked Good Good
and Lid
ow16 Steel Casing Locked Locked Good Good
and Lid
Notes: 1. OW = Observation Well, S = Shallow, | = Intermediate and D = Deep
2 Wells OW4, OW5, OW6, OW7, OW9 & OW11 were installed by backhoe in 1985. Wells OW12
and OW13S were drilled in 1997. OW14 was drilled in 2003 and OW13| & OW13D were drilled
in 2004. OW14-03 was decommissioned and replaced with OW14-14 on October 28, 2014.
3. OWB8is an inactive well on the site and is not part of the sampling program.
4. OW11-85 was decommissioned and replaced with OW11-16 on August 16, 2016.
5. OW15 and OW16 were drilled on August 15, 2016.
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In addition to the monitoring wells, there are two surface water stations that are sampled semi-annually. These two
stations are located on the creek immediately east of the site. SW1 is the upstream sampling location and SW2 is
the downstream sampling location. The locations of both surface water stations are shown in Map 2, Existing
Conditions.

In 2006, three gas probes were installed at the site. The logs detailing the construction details of the three gas probes
are enclosed in Appendix C. Prior to the installation of these gas probes. methane readings were obtained from the
headspace of the monitoring wells. Methane monitoring was conducted in February, July and November 2020.
Frozen ground conditions were encountered during the February monitoring event.

In 2020. water level elevations were measured, and wells purged and sampled. on July 3 and November 3, 2020.
The samples collected during the monitoring program were transferred to coolers with ice and submitted under
chain-of-custody via overnight courier to Caduceon Environmental Laboratories for analysis. The certificates of
analysis and lab results are enclosed in Appendix D.

3.2 SHALLOW GROUNDWATER CONFIGURATION

To determine the groundwater gradient and flow direction in 2020, water level measurements were obtained on
July 3, 2020.

A summary of the water table elevation data from 1989 to 2020 is presented in Table 3. Figure 1 is a hydrograph
for the monitoring wells except OW13S, OW13I and OW13D. The results for the OW13 wells are summarized in
Figure 2. As shown in Table 3 and Figures 1 and 2, there are seasonal fluctuations shown by many of the wells. In
general, groundwater elevations are higher in the spring and lower in the fall. The upgradient wells in the northwest
area of the site (OW7 and OW12) appear to be affected more by seasonal fluctuations than the wells in other areas.

The groundwater regime beneath the landfill site may act as a “mixing” reservoir for the leachate generated in the
refuse. The groundwater flow system is also a transporting medium for conveying potential contaminants away
from the landfill area. As a result, the impact assessment of the site is dependent, to a large extent, on the
groundwater distribution, flow rate, and flow pattern.

Flow in a hydrostatic unit occurs, under the influence of gravity, from points of high hydraulic potential to points of
lower hydraulic potential. The actual flow path will follow a three-dimensional route along the strata of least
resistance. Resistance to flow is measured in terms of the hydraulic conductivity of the deposit and the hydraulic
gradient across the flow path. An updated cross-section of the site and borehole logs for each of the monitoring
wells is identified on the map enclosed in Appendix C for reference.

The site Cross-Section (Appendix C) shows that the groundwater elevations flow in a west-east direction through
the landfill mound and are relatively flat indicating a relatively low hydraulic gradient. The sand zone under the
waste appears to be largely unsaturated. The capping of the landfill may be limiting infiltration. The landfill is
located on a topographic high which is limited in size. From the groundwater elevations (Table 3), the inferred
shallow groundwater flow configuration is shown in Map 3, Groundwater Flow.

The groundwater contours in Map 3 are based on groundwater level measurements obtained on July 3, 2020. It
should be noted that the contours are considered reliable only in the vicinity of the wells, however a reasonable
interpretation of the contours can be made on the basis that the water table is generally a subdued reflection of
surface topography. Groundwater flow lines drawn perpendicular to groundwater contours indicate that the inferred
flow direction is generally toward the east, as shown in Map 3. The flow pattern is consistent with past results. On
July 3, 2020, the horizontal hydraulic gradient east of the landfill mound was observed to range from 0.025 m/m in
the northeast corner to 0.007 m/m in the southeast, as shown in Map 3.

Monitoring wells OW13S, OW13I and OW13D were constructed in close proximity to each other. Their close
relation allows for the determination of vertical hydraulic gradient in this area of the site. OW13S is screened at the
top of sand and gravel unit. OW13I is screened at the bottom of the sand and gravel unit. OW13D is screened in
the underlying silt till. The well logs for all three (3) wells are enclosed in Appendix C. During the July 3, 2020
water level monitoring, the vertical gradient was 0.05 m/m upward between OW13S and OW131. As shown in
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Table 3, the groundwater elevations of OW13I and OW13D have only a negligible difference in 2020. In most
cases the vertical gradient is slightly upward. The vertical gradients for the monitoring events are relatively low, in
the same scale as the horizontal gradients. The vertical gradient between OW13S and OW131 had been downward
since monitoring began at OW13I in September 2004, and continued to remain downward until July 2008 ; however,
since December 2008, the vertical gradient has been consistently upward, reporting an upward gradient of 0.05 m/m
on July 3. 2020 and November 3, 2020, respectively, between these moniforing points. The upward gradients are
not unexpected given the presence of the downgradient creek. Further monitoring of the vertical gradient should be
conducted in order to observe any trends in the vertical gradient at the landfill.

3.3 GROUNDWATER MONITORING RESULTS

Figure 3 is a summary of indicator parameters that are commonly representative of leachate impacts (i.e. chloride,
hardness, DOC and conductivity). Figure 3 summarizes the spring 2020 results. Figures 4a to 4g are graph
representations for monitoring wells OW11-16 (upgradient); OW14; OW4; OW13-I; OW15 and OW16, that
correspond to the primary flow path through the site. The graphs represent the concentration trend plots for the
following indicator parameters: chloride, boron, barium, sulphate, ammonia, nitrate and DOC.

These parameters reflect the presence of potential contaminants in both an anaerobic or aerobic groundwater state
and a range of solute velocities in groundwater.

Historical groundwater chemistry results are summarized in Appendix E. Also included in Appendix E are the
results for 2020 monitoring.

3.3.1 BACKGROUND GROUNDWATER CHEMISTRY

To evaluate the influence of landfill leachate on the local groundwater system, it is necessary to determine
background conditions. These background conditions reflect the naturally occurring levels of various parameters
and provide a reference point to determine the magnitude of leachate impacts. The background conditions reflect
conditions unaffected by the landfill operation. Based on the groundwater flow configuration (Map 3). monitoring
wells OW6, OW7 and OW12 are located upgradient or cross-gradient of the landfilled area.

In past reports, monitoring wells OW7 and OW12 have been considered as background monitors: however the
MECP, in their review of the 2006 Annual Monitoring Report (correspondence enclosed in Appendix F),
recommended that a new well be considered as a background well due to difficulties with monitoring wells OW7
and OW12. Monitor OW12 has exhibited indicator parameters elevated with respect to other monitoring wells.
Monitor OW7 is not an ideal background well as it is often dry during sampling events. Historically, the MECP had
recommended the consideration of OW6 as a background well due to the historical water quality and its cross-
gradient location. The water quality of OWG6 relative to other wells is illustrated in Figure 3. The groundwater
elevations illustrated in Map 3 confirm OWS6 is in a cross-gradient location. In August 2016, OW11-85 was
decommissioned and replaced by OW11-16 and upon the MECP’s review of the 2017 annual monitoring report
(Appendix F), OW11-16 will be referred to as the “background” monitoring well for the Reasonable Use Guideline
Criteria (RUC).

The results in 2020 for select leachate indicator parameters at Monitor OW6 are summarized as follows:

OWG Results
Indicator Spring 2020 Fall 2020
Chloride 4.5 mg/L 4.6 mg/L
Conductivity 526 puS/cm 523 uS/em
Hardness 269 mg/L 274 mg/L
Dissolved Organic Carbon 2.3 mg/L 1.7 mg/L
2020 ANNUAL MONITORING REPORT WSP
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3.3.2 LEACHATE MONITORING

To determine leachate strength and characteristics, monitoring data from wells OW4, OW13 and OW14 have been
used in the past. These wells are the closest downgradient wells to the waste and historical monitoring data have
indicated elevated concentrations for leachate indicator parameters compared to background levels above
background concentrations.

3.3.3 DOWNGRADIENT GROUNDWATER MONITORING

As shown in Map 3, the following wells are located downgradient of the filled waste:

ow4
OW5
OW13S
OW13I
OWI13D
OoOwW14
OW15
OwWl16

Figure 1 illustrates the indicator results for these wells for the spring and fall monitoring respectively. Figures 4a
to 4g are plots of the following indicator results; chlorine, boron, barium, sulphate, ammonia, nitrate and DOC. The
plots are illustrated over time for the downgradient monitoring wells not including OWS, as per agreement with the
MECP review of the 2017 Annual Monitoring Report (Appendix F).

Monitors OW4 and OW35 are located approximately 20 m and 50 m respectively downgradient of the fill area as
shown in Map 3. As shown in Figure 3, the leachate indicator parameters for OW4 are elevated with respect to
other wells. The OW4 results for July and November show a slight increase in ammonia (Figure 4e). Leachate
impacts are expected as OW4 is located immediately downgradient of the landfill mound. As shown in Figure 4a,
the concentration of chloride has been decreasing over time since 2004 with occasional fluctuations, indicating
leachate strength may be decreasing with time. The parameters of conductivity and sodium have also decreased
over time. The results for OWS5 are near background indicating leachate impacts have not migrated to the north or
northeast. As shown in Figure 3, the concentrations of selected leachate parameters for OWS5 are similar to those of
the background well OW6.

In 2014, OW14-03 was replaced with OW14-14 and extended below the waste fill until it intersected the lower fall
water table. OW14 is screened in silty fine sand. Figure 3 illustrates the July 2020 results for OW14-14 plotted
against other wells. As shown in Figure 3, the results for OW14-14 are above background (OW6) but less than
downgradient well OW4 for the main leachate parameters, excluding hardness, July 2020. The 2007 to 2020 results
for OW14 well (Appendix E) indicate parameters elevated relative to background concentrations. Elevated
concentrations of iron (32.1 mg/L) in OW14-14, July 2020, indicate a reducing environment, which is typical of
groundwater downgradient of a landfill. This parameter appeared to be increasing over time but subject to
significant variation. Based on the overall results, landfill impacts in monitor OW14-14 were present, but were not
high enough for groundwater at this monitor to be considered leachate. In OW14-14 leachate parameters are lower
than were observed in OW14-03 (decommissioned). Leachate impacts do not appear to be migrating vertically
downward.

As shown in the Cross-Section (Appendix C), OW13S is screened at the top of the sand and gravel unit. OW13Iis
screened at the bottom of the sand and gravel unit. OW13D is screened in the underlying silt till. Historically,
leachate impacts in the silt till unit (at OW13D) are negligible. Continued monitoring will confirm the long-term
trend at this location. The monitoring results for OW13D indicate near background concentrations for leachate
parameters. Effectively, leachate does not appear to be impacting the silt till layer underlying the super-positioned
landfill and sand overburden aquifer.

2020 ANNUAL MONITORING REPORT WSP
KINLOSS LANDFILL SITE June 2021
Project No. 101-16945-00 Page 8
TOWNSHIP OF HURON-KINLOSS



OW13S and OW13I continue to show elevated levels of organic nitrogen. hardness, DOC and sulphate. Landfill
parameters such as chloride and iron continue to be reported in 2020 at concentrations much lower than one would
expect for leachate impacted water. Iron concentrations in OW13S and OW13I are below concentrations reported in
leachate monitor OW4.

The 2020 chemistry results at OW4 and OW13D indicate that the landfill cap. in combination with the upward
gradient observed at the OW13 well nest, appears to be limiting leachate impacts downgradient. some leachate
impacts have migrated eastward in the shallow region of the sand/gravel aquifer. Based on the interpreted hydraulic
gradient (slightly upward as stated in Section 7.2) and the reported leachate parameter concentrations at OW4 and
OW13D, the leachate impacts are likely moving in a near horizontal direction with little to no downward flow into
the underlying silt till. This scenario means the leachate impacts are confined to the sand unit and have not migrated
downward into the underlying silt till. It is also noted that the interpreted horizontal hydraulic gradient in the
southeast area of the site is also relatively low (0.007 m/m as stated in Section 3.2). The groundwater migration in
general will be relatively low in velocity.

The MECP provided correspondence regarding the groundwater monitoring program in 2015 on August 20, 2015.
As part of this correspondence, an August 14, 2015 memorandum from MECP hydrogeologist, Mr. Simon Thuss
was forwarded to the Township. WSP responded to this memorandum on October 8, 2015. The comments brought
forward in MECP correspondence have been largely addressed in WSP’s response. The exception being the
reassessment of reasonable use criteria, which is discussed in Section 3.5 of this report. In 2016, the Township
completed the installation and deepening of wells discussed in correspondence in August 2016.

Topographic survey data is not available at the Kinloss Waste Disposal Site. Due to the inactive status at the
landfill, WSP Canada Inc. (WSP) proposes completion of a topographic survey at the Site when the Site resumes
accepting waste.

3.4 SURFACE WATER MONITORING

Surface water samples were obtained on July 3, 2020 and November 3, 2020 at the two surface water sampling
stations. Both surface water stations are located on the creek which to the eastern boundary of the site. This creek
flows in a northerly direction and is a tributary of Kinloss Creek. Station SW1 is upgradient of the landfill and is
located at the south end of the culvert under Concession Road 5/6 as shown in Map 2. Station SW2 is downgradient
of the landfill and is located approximately 150 m north of the northeast corner of the site.

The results of the 2007 to 2020 surface water sampling are summarized in the Surface Water Results (Appendix G).
The lab detection limits and Provincial Water Quality Objectives (PWQO) are also included in the summaries.
Exceedances of PWQO are indicated by shaded cell. Figure 5 compares leachate indicators for the July 3. 2020
sampling event.

The PWQO was exceeded at the upstream station, SW1, for copper and iron July 2020. Iron concentrations are
slightly elevated compared to the historical range is considered anomalous. SW2 did not show any exceedances
compared to the PWQO. Continued monitoring will confirm the long-term trend at this location. Historically, there
have been some exceedances of the PWQO at both the upgradient and downgradient monitoring points for metals,
but this pattern indicates that the landfill does not have a measurable adverse influence on water quality within the
creek. The concentrations of metals at SW1 and SW2 should continue to be monitored in 2020.

The MECP had no recommended changes to the surface water moniforing program as per their comment made on
December 4, 2020 (Appendix F). The MECP also noted all sampled parameters were within historical norms.

3.5 REASONABLE USE

In accordance with the appropriate Reasonable Use Guideline criteria (RUC) for particular reasonable uses, a
change in quality of the groundwater on an adjacent property will be accepted only as follows:
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The quality cannot be degraded by an amount in excess of 50% of the difference between background and
the Ontario Drinking Water Standards for non-health related parameters and in excess of 25% of the
difference between background and the Ontario Drinking Water Standards for health-related parameters.
Background is considered to be the quality of the groundwater prior to any man-made contamination.

In accessing the amount of degradation that is acceptable, consideration is given to the natural, uncontaminated
quality of the water, the present quality of the groundwater and potential contamination of the groundwater from all
sources.

The maximum concentration of a particular contaminant that would be acceptable in the groundwater beneath an
adjacent property is calculated in accordance with the following relationship.

Cm = Cb + x (Cr-Cb)
Where Cm = maximum concentration accepted
Cb = background concentration
Cr = maximum concentration permitted in accordance with the Ontario Drinking
Water Standards.
X = a constant that reduces the contamination to a level that is considered by the

MECP to have a negligible effect on the water use (i.e. 0.5 for non-health
parameters; 0.25 for health parameters).
As stated in Section 7.3.1, it is agreed that pending the 2016 drilling program, monitoring well OW6 is a suitable
“background” monitoring well. The MECP Landfill Guidelines states the following regarding establishing
Background Concentration: The background concentration of a contaminant in the ground water of receptor

aquifer is the median value for that contaminant based on all ground water samples taken firom the receptor aquifer
in accordance with the following rules:

1. At least five samples must be taken.

2. The samples must be taken at or near the site boundary where potential impact is being examined.

3. The samples must not be taken from locations kmown to be or likely to be contaminated by human activity.
OW?6 monitoring meets the above requirements. In order to determine potential Reasonable Use parameters, the

median values of the following parameters (all within Ontario Drinking Water Standards (ODWS)) were calculated
using concentrations reported since 2007:

— Alkalinity
Boron

Chloride

Ll

Dissolved Organic Carbon (DOC)
—  Sodium

In their August 14, 2015, memorandum (Appendix F), the MECP had recommended the inclusion of hardness, iron,
manganese, sulphate, nitrate and nitrite in the RUC annual evaluation.

The Township understands the intent of the RUC evaluation as a tool to determine if groundwater downgradient of
the landfill is being impacted beyond a reasonable criteria. At the Kinloss Waste Disposal Site, the RUC evaluation
is being used to determine the extent of leachate migration off-site.
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Correspondence from the MECP was received August 18, 2016 regarding the MECP review of the “Annual
Monitoring Report — 2015, Kinloss Landfill Site”. A copy of this letter is provided in Appendix F. The MECP
continue to recommend that additional parameters (including at least hardness, manganese and sulphate) be included
in the RUC annual evaluation.

In August 2016, a new upgradient background monitor (OW11-16) was drilled. Additionally, two new monitors,
OW15 and OW16, were drilled (east of the OW13 nest) in the buffer lands to further define the extent of the
leachate plume at the Kinloss Landfill Site.

The results of the RUC evaluation for 2020 have been summarized in Table 4 using the OW11-16 monitoring
location as the background concentration conditions, decided upon in correspondence between WSP and the MECP
dated December 13, 2018 (Appendix F). It is noted that the requirement for a landfill site to be in compliance with
the RUC applies to groundwater quality at the property boundary (monitors OW13 nest, OW15 and OW16). The
remaining monitors are included in Table 4 for comparison purposes, only. Monitor OW11-16 now satisfies the
requirements for a suitable background concentration, based on the number of samples having been collected is now
greater than five samples. The parameters hardness, manganese and sulphate have been included.

Table 4 has been updated using the OW11-16 monitoring data from 2016 to 2020. The RUC historical data from
OW®6 can be found on Table E-3 in Appendix E. As in the past, spring and fall sampling data for the OW13 nest
have been included in the RUC assessment.

All exceedances of RUC are shaded in Table 4. As shown in Table 4, monitoring wells OW13S and OW131
exceeded the RUC for alkalinity, DOC and hardness in both July and November 2020. OW13D exceeded the RUC
for iron in July and November 2020 and DOC in July 2020.

In 2020, concentrations of RUC parameters remained elevated at OW13S and OW131. Alkalinity remained above
the RUC concentration but appears to be variable between years. No clear trend is apparent with this parameter in
OW13S and OW13I. Aside from alkalinity, DOC was identified above the RUC in OW13S and OW13I during both
the spring and fall monitoring events. With the 2016 addition of chemical parameters to the RUC criteria, hardness
was shown to be above the RUC concentration in OW13S and OW13I during the spring and fall monitoring events.
OW13S and OW13I continue to be influenced by leachate, as evidenced by the elevated leachate parameter
concentrations and potentially the elevated RUC exceedances. Continued monitoring is recommended to confirm
the long term trend at this location. The shallow aquifer in the southeast corner of the property remains influenced
by leachate. Monitor OW13D does not appear to be influenced, which is likely a result of the fine soil conditions
and upward gradient below the Kinloss Waste Disposal Site. Only DOC and iron exceed the RUC at OW13D in
2020, this monitor has historically exceeded iron at this location and is likely affected by natural conditions while
the DOC exceedance appears to be an anomaly.

As shown in Map 2. there are substantial buffer lands downgradient of OW13S. These buffer lands are leased by
the Township. In their review of the 2006 Annual Monitoring Report, the Ministry requested additional information
regarding the buffer property. The following section provides additional information and discussion on leachate
impacts within this area.

3.6 BUFFER LANDS

In their review of the 2006 Annual Monitoring Report, the MECP asked the following question regarding the buffer
lands:

Are the lands to the east leased by the Township a part of a formal Contaminant Attenuation Zone?

The buffer lands are shown in Map 2. The lands are approximately 12.1 hectares (30 acres) in area and are located
on Part Lot 17, Concession 6, former Township of Kinloss, County of Bruce.

These buffer lands provide approximately 130 m of downgradient property to allow for additional leachate
attenuation before the groundwater migrates off Township controlled property.
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Appendix H contains a copy of legal agreement between the Township and the owners of the buffer lands. A copy
of the Certificate of Registration. lease agreement and legal survey are enclosed in Appendix H. The lease
agreement allows the lands to be used for contaminant attenuation. Access to the property for monitoring purposes
is allowed through the agreement. The lease agreement was in effect from January 1, 1999 and has a 99 year term.

Therefore, the buffer lands east of the landfill site meet the requirements of a formal Contaminant Attenuation Zone
(CAZ).

Correspondence from the MECP on August 14, 2015, acknowledged WSP’s identification of leachate impacts at the
site boundary in wells OW13S and OW131. This correspondence also noted that since leachate has been identified
within the CAZ, the Township must work to delineate the plume within the CAZ and ensure that it stays confined
within this area.

In August 2016, the Township installed additional wells (OW15 and OW16) within the CAZ. These wells will be
used to define the extent of the plume within the CAZ and assess the potential for leachate migration beyond the
boundaries of the CAZ.

3.7 COMBUSTIBLE GAS

In 2006, three gas probes were installed on-site to allow for the monitoring of combustible gas in the unsaturated
overburden. The locations of these three gas probes, designated GP1, GP2, and GP3, are illustrated in Map 2. The
construction details of the gas probes are provided in Appendix C.

The combustible monitoring results for 2007 — 2020 have been included in Table 5.
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Table 5
Summary of Methane Monitoring Results

Date GP1 GP2 GP3
July/07 0 0 0
Jan/08 0 0 0
Jul/ 08 0 0 0
Jan/09 0 0 0
Dec/09 0 0 0
Mar/10 0 0 0
Feb/11 0 0 0
Mar/12 0 0 0
Feb/13 0 0 0
Jan/14 0 0 0
May/15 0 0 0
Oct/15 0 0 0
Feb/16 0 0 0
June/16 0 0 0
Nov/16 0 0 0
Feb/17 0 0 0
Jun/17 0 0 0
Nov/17 0 0 0
Feb/18 0 0 0
May/18 0 0 0
Nov/18 0 0 0
Feb/19 0 0 0
June/19 0 0 0
Nov/19 0 0 0
July/20 0 0 0
Nov/20 0 0 0
Notes: 1. All readings shown in % gas by volume in air.

Studies have shown the principal combustible gas is methane. Since methane is lighter than air, it typically moves
upwards from the refuse into the soil cover, and dissipates by venting to the atmosphere. During periods of frost
and/or snow cover, venting is reduced or inhibited.

Based on the monitoring results, there was no indication of combustible gas migration within the unsaturated
overburden.
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4 PROPOSED FUTURE MONITORING
PROGRAM

A summary of the proposed monitoring program is given in Table 6, on the following page. This proposed program
is based on past monitoring. The parameters outlined in Table 6 include the usual leachate indicators (i.e. chloride,
iron, conductivity, sulphate, DOC, ammonia, etc.), as well as additional parameters to characterize the quality and
extent of the leachate plume. If changes in leachate characteristics are observed in the future, this list of parameters
will be modified.
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Attempts to sample the surface water stations and monitoring wells will be made twice per year.

Table 6
Kinloss Landfill Site
Monitoring Program

e 5 Proposed Samplin Proposed Samplin
Monitoring Location pSpring 2021p g P Fall 2021 piing
ow4 4 4
Oows5 4 4
OWe6 v v
ow7 v v
OW11-16 v v
ow12 v v
OwW13s v v
OW13l v v
OW13D v v
OW14-14 v v
Oow15 4 v
OowW16 v v
SWi1 v v
sSw2 v v
Notes:
1. v indicates to be sampled.
2. The lab parameters to be tested for groundwater and surface water will include:
o  Alkalinity « DOC
e  Ammonia s Hardness
¢ Anions — Cl, NO2, NO3, SO4 e  Phenols
e  Conductivity « pH
e Dissolved metals by ICPMS e TKN
e Total phosphorus (SW's only)
3. At all monitoring wells and SW stations the following field measurements should be obtained:
e  Temperature
L] pH
e  Conductivity
4. In addition, methane measurements from GP1, GP2 and GP3 will be obtained in spring, fall and
once under frozen conditions.
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5 CONCLUSIONS

1. Currently, the Kinloss Landfill is only recyclable and burnable materials. The site does not receive
domestic waste. The remaining capacity of the site is estimated to be 137,000 m>.

2. Burning operations in 2020 were conducted in accordance with MECP Guideline C-7.
3. Security and control of the site in 2020 continued to be good.

4. The Blue Box Recycling Program diverted 476 tonnes of recyclable materials and approximately 287
tonnes of scrap metal, tires, E-waste and mattresses from the entire Township of Huron-Kinloss. Including
all of the segregated waste, a total of 764 tonnes of materials were diverted from both Township landfills
(Kinloss and Huron) in 2020. The total tonnage diverted in 2020 is higher than the 430 tonnes diverted in
2019.

5. 1In 2020, horizontal groundwater flow on the site was to the east which is comparable to historical patterns.
A slight upward vertical gradient is present which is not unexpected, given the presence of the
downgradient drainage channel.

6. Leachate influences are observed in the shallow aquifer downgradient of the landfill (OW4, OW13S and
OW13I). Leachate influences are not observed nor are expected in the silt till underlying the sand aquifer
(OW13D).

7. Surface water monitoring indicates the downstream (SW2) water quality of the stream east of the landfill is
generally similar to the upstream (SW1) water quality. For the parameters that were analyzed, the PWQO
exceeded for copper and iron at SW1, July 2020. This pattern indicates that the landfill site does not have a
measurable adverse influence on water quality within the creek. Concentrations of metals at SW1 and SW2
should continue to be monitored in 2020.

8. Monitor OW11-16 was installed in August 2016 as a background well for the site. As there are 8 samples
collected from this monitor, it will now be referred to as the background monitor for making conclusions
regarding the RUC.

9. Reasonable Use parameters and criteria have been developed based on the background results of monitor
OW11-16. Exceedance of alkalinity DOC and hardness parameters continued to be observed at OW13S
and OW13I. At OW13D, exceedance of iron was observed in July and November 2020 and DOC in July
2020. DOC, iron and manganese exceed the RUC in OW15 for both monitoring events. An exceedance of
alkalinity in OW15 for the July 2020 sampling event. Additionally, DOC exceeds the RUC in OW16 for
the November 2020 sampling event.

10. Combustible gas monitoring indicates no evidence of methane migration or build up within the unsaturated

overburden.
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6 RECOMMENDATIONS

Based on the foregoing, the following is recommended:
1. The Township should continue to promote recycling both at home and at the landfill site.
2. No remedial measures are required for the site at the present time.

3. The monitoring program of semi-annual sampling of the 12 monitoring wells and two surface water
stations should continue in 2020. Gas probes GP1. GP2 and GP3 should also be monitored annually for
combustible gas under frozen conditions.

4. This report is to be submitted to the MECP for review and comment.
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TABLE 1
SUMMARY OF RECYCLING DATA
HURON and KINLOSS LANDFILLS
2016 2017 2018 2019 2020
Recyclable Product Weight Volume Weight Volume Weight Volume Weight Volume Weight Volume
(Tonnes) Saved (Tonnes) Saved (Tonnes) Saved (Tonnes) Saved (Tonnes) Saved
(m’) (m’) (m*) (m’) (m’)
Newspaper 103.14 206.28 153.86 307.72 152 21 304.42 130.31 260.62 128.74 257 .48
Steel (Cans, etfc.) 22.04 44 08 23.89 4778 3220 64.40 27 57 55.14 32.66 65.32
Aluminum 9.12 18.24 9.90 19.80 9.94 19.88 8.51 17.02 16.00 32.00
Glass (Flint & Coloured) 41.96 83.92 48 57 97.14 65.80 131.60 56.33 112 66 80.74 161.48
Plastic (HDPE & PET) 5485 109.70 5861 117.22 74.20 148.40 63.52 127.04 76.25 152.50
White Paper 13.21 26.42 12.29 24 58 520 1040 4.45 8.90 3.15 6.30
Boxboard 2988 59.76 40.95 81.90 52.12 104 .24 44 62 89.24 44 65 89.30
Corrugated Cardboard 4470 89.40 81.75 163.50 111.83 223 66 94 48 188.96 94 .26 188.52
[Total Recyclables 318.90 637.80 429.82 859.64 503.50 1007.00 429.79 859.58 476.45 952.90
Tires 182 .69 365.38 101.75 203.50 4588 91.76 63.13 126.26 110.50 221.00
Scrap Metal 132.60 26521 159.16 318.31 114.71 229 47 167.96 33592 148.35 296.70
Bale Wrap 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
E-waste 20.19 40.37 1517 30.33 18.85 37.70 14.95 2990 11.37 2274
Mattresses 11.76 2353 11.32 22 64 15.54 31.08 15.88 31.76 1717 34.34
Total Segregated 347.24 694.48 287.39 574.79 194.98 389.96 261.92 523.84 287.39 574.78 |
Total Diverted 666.14 1332.28 717.21 1434.43 698.48 1396.96 691.71 1383.42 763.84 1527.68
Notes: 1. Data obtained from BASWRA and Township.
2. Assumed compaction density is 500 kg/m?.
3. Tires are converted to a volume by a factor of 8 tires/m?®,
4_Recyclable tonnages are for the entire Township excluding Lucknow.
5. Tonnages of scrap metal and tires are combined totals for Kinloss and Huron Landfills.
6. 1,768 tires received in 2020 @ 8/tires/m®
7. 505 mattresses received in 2020 at 29.4 mattresses/tonne
8. Volume Saved - defined as waste diverted from the landfill through recycling programs.
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TABLE 3
Summary of Groundwater Elevations
Kinloss Landfill

ow4 OWS5 owe OowW7 Oow11-16| OW12 | OW13S | OW13l ow13D ow14 Oow15 Oow1e
Ground Elevation (m) 81.1 80.3 79.7 83 96.18 979 804 804 804 919 80.00 79.99
Top of Casing (m) 81.3 80.5 80 83.2 96.98 98.7 81.2 81.1 81.1 92.8 81.01 80.83
Date of Water Level
Measurement

Nov-85 80.89 80.21 79.6 82.21

Dec-87 80.61 80.33 79.61 82.57

Nov-89 80.66 80.25 79.53 81.86

Dec-89 80.51 80.25 79.56 81.95

Aug-90 80.34 79.88 79.16 81.34

Jan-81 80.31 79.6

Apr-91 80.77 80.41 79.61 82.66

Jun-91 80.73 80.29 79.58 81.76

Oct-91 80.59 80.17 79.56 81.35

Jul-92 80.48 80.04 79.13 81.52

Oct-92 80.55 79.97 79.49 81.84

Jun-93 80.67 80.08 79.5 81.69

Sep-93 80.45 79.95 79.46 81.18

Jun-94 80.65 80.03 79.51 81.97

Oct-94 80.52 79.97 79.47 81.66

May-95 80.56 80.02 79.44 81.81

Sep-95 80.37 79.92 79.23 81.54

May-96 80.9 80.32 79.63 82.78

Sep-96 80.77 80.11 79.53 81.56

May-97 80.82 80.18 79.57 82.17

Sep-97 80.52 80.06 79.38 81.18 81.45 80.16

May-98 80.71 80.09 79.33 81.74 82 80.25

Sep-98 80.28 80.13 78.99 DRY 81 79.99

May-99 80.56 80.05 794 81.8 81.09 80.19

Sep-99 79.95 79.51 78.66 DRY 80.57 79.86

May-00 80.52 79.96 79.39 81.91 81.09 80.15

Sep-00 80.73 80.14 79.5 82.01 81.45 80.22

May-01 80.84 80.19 79.49 81.83 82.53 80.28

Sep-01 80.44 799 79.26 DRY 81.36 80.12

May-02 80.84 79.86 79.28 82.11 82.51 80.31

Sep-02 80.15 79.59 78.91 DRY 81.31 79.94

May-03 80.79 80.11 79.56 82.43 81.23 80.3

Oct-03 80.62 80.04 79.52 81.87 80.96 80.22 80.8

May-04 80.82 80.11 79.63 82.37 82.52 80.28 81.68

Sep-04 80.35 79.82 79.02 81.22 81.44 80.12 80.09 80.12 81.04

May-05 80.58 80.04 79.43 81.89 81.89 80.32 80.26 80.31 81.4

Sep-05 80.42 80.02 79.38 DRY 80.93 80.22 80.16 80.14 DRY

Apr-06 80.72 80.19 79.48 82.57 82.32 80.39 80.35 80.41 81.61

Oct-06 80.35 79.97 79.41 DRY 81 80.21 80.15 80.09 80.7

Jul-07 NA 79.36 77.95 81.18 81.62 80.02 79.67 79.83 81.18

Dec-07 80.68 79.69 79.2 DRY 80.53 799 79.89 80.01 80.42

Jul-08 80.42 79.62 79.06 81.74 81.94 80.02 79.83 80.15 81.44

Dec-08 80.66 80.04 79.47 82.34 81.44 80.2 80.24 80.28 DRY

Jul-09 80.48 79.71 79.19 81.62 82.32 80.17 80.28 80.25 81.66

Dec-09 80.47 80.07 79.15 81.98 80.82 80.15 80.28 80.24 DRY

Mar-10 80.69 80.15 79.56 82.35 81.14 80.25 80.23 80.36 80.97

Jun-11 80.67 79.88 79.40 81.76 82.15 80.25 80.36 80.38 81.57

Oct-11 80.50 80.15 79.50 Dry 80.80 80.18 80.28 80.26 80.81

Jun-12 80.32 79.78 79.12 81.47 81.42 80.05 80.14 80.16 81.06

Oct-12 80.25 80.07 79.38 Dry 80.53 80.06 80.13 80.10 80.30

Jun-13 80.58 80.17 79.46 81.83 82.13 80.26 80.35 80.39 81.55

Nov-13 80.68 80.04 79.59 82.66 81.24 80.31 80.40 80.41 81.10

Jul-14 80.66 79.99 79.51 81.71 82.33 80.31 80.40 80.41 81.66

Oct-14 80.75 80.33 79.57 81.92 81.39 80.31 80.39 80.38 81.02

May-15 80.61 79.94 79.41 81.82 81.78 80.25 80.34 80.35 81.32

Oct-15 80.22 79.87 79.39 Dry 80.73 80.06 80.13 80.10 80.53

Jun-16 80.53 79.77 79.16 81.68 82.20 80.17 80.26 80.30 81.54

Nov-16 80.28 79.86 79.23 Dry 80.44 80.72 80.02 80.10 80.09 80.52 79.91 79.66

Jun-17 80.48 79.84 79.23 81.81 81.55 81.88 80.19 80.27 80.32 81.36 79.95 79.79

Nov-17 80.51 80.04 79.53 81.83 80.82 81.11 80.23 80.31 80.30 80.83 79.99 79.86

May-18 80.67 80.11 79.43 81.94 82.06 82.45 80.32 80.40 80.44 81.70 79.98 79.93

Nov-18 80.47 80.14 79.51 81.62 80.73 81.04 80.23 80.31 80.28 80.77 79.98 79.90

Jun-19 80.71 80.11 79.52 81.96 81.91 82.27 80.34 80.42 80.45 81.62 80.01 79.92

Nov-19 80.47 80.09 79.51 81.46 80.65 80.92 80.22 80.30 80.27 80.73 79.97 79.95

Jul-20 80.33 79.72 79.04 81.55 81.14 81.45 80.2 80.15 80.16 81.08 79.84 79.82

Nov-20 80.4 80.05 79.46 81.12 80.45 80.70 80.17 80.25 80.23 80.55 79.91 79.88

Note: Elevations are not geodetic and relate to an inferred benchmark.
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Table 4

Reasonable Use Criteria - New Background Upgradient Monitor OW11-16
Kinloss Landfill

Reference
. Background Standard /
Chemical Parameter Conceitration Objective Type Average | n RUC Ow13s ow13 | ow13 D ow13 ow16
Jul-20 | Nov-20 | Jul-20 | Nov-20 | Jul-20 | Nov-20 | Jul-20 | Nov-20 | Jul-20 | Nov-20

Alkalinity{as CaCO3) 340 30 - 500 0G 320 6 414 456 546 556 512 235 304 490 355 27 262

Boron 0.039 5 IMAC 0.021 6 1.26 0.63 0.61 0.661 0.638 0.073 0.19 0.366 0.046 0.012 <0.005

Chloride 52 250 AO 49 6 124 106 147 194 15.1 76 10.1 67.5 186 83 71

DOC 04 5 AO 1.7 6 31 b3 53 74 45 41 25 51 16.7 27 43
liron <0.005 03 AO 0.005 6 0.15 0.026 <0.005 0.048 0.051 022 0.586 0423 0.808 0.046 0.132

Hardness 396 80-100 0G 356 6 396 560 647 662 656 246 373 810 411 305 332

Manganese 0.003 0.05 AO 0.005 6 0.030 0.115 0.12 0.298 0.266 0.018 0.029 0.378 0.258 0.096 0.154

Sulphate 14 500 AO 7 6 253 125 95 135 121 48 79 291 62 26 13

Reference DOWNGRADIENT UPGRADIENT | CROSS-GRADIENT
Chemical Parameter C?:::;';?]'t‘r’:t’i'gn sgg?e‘ﬁi’f; P8 [ pverage | n | RUC ow4 ow5 ow14 owW6 ow7 ow12
Jul-20 | Nov-20 | Jul-20 | Nov-20 | Jul-20 | Nov-20 | Jul-20 | Nov-20 | Jul-20 | Nov-20 | Jul-20 | Nov-20

Alkalinity{as CaCO3) 340 30 - 500 0G 320 6 414 661 608 238 225 491 445 265 241 282 313 326 302
Boron 0.039 5 IMAC 0.021 6 1.26 0.445 0.399 0.015 <0.005 0.186 0.102 0.026 <0.005 0.006 <0.005 0.46 043
Chloride 52 250 AO 49 6 124 109 96 24 25 14.1 137 45 46 1.3 16 44 36
DOC 04 5 AO 1.7 6 31 131 89 19 11 103 89 23 1.7 24 19 30 46
liron <0.005 03 AO 0.005 6 0.15 218 18.2 0.110 0.024 321 323 0.78 0.46 0.018 <0.005 | <0.005 0.06
Hardness 396 80-100 0G 356 6 396 579 595 252 275 553 553 269 274 293 367 415 423
Manganese 0.003 0.05 AO 0.005 6 0.030 0.697 0.665 0.173 0.024 0.204 0.185 0.072 0.039 0.184 0.001 <0.001 0.00
Sulphate 14 500 AO 7 6 253 21 29 22 18 36 40 17 18 2 3 76 64

Notes:
1. Result concentrations reported in mg/L, unless otherwise indicated.
2. Shaded cell indicates parameter exceeded RUC.
3. Standard/Objective determined from Ontario Drinking Water Standards,
Objectives and Guidelines (Revised June 2006).
4. OG = Operational Guideline
AQO = Aesthetic Objective
IMAC = Interim Maximum Acceptable Concentration
5. Reference average based on the geometric mean for reference monitor OW11-16 since 2016.
n - Indicates number of sample results included in the calculation of the reference average.
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GROUNDWATER ELEVATION (m)

FIGURE 1
HYDROGRAPH - OW13
KINLOSS LANDFILL
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GROUNDWATER ELEVATION (m)

FIGURE 2
HYDROGRAPH (excluding OW13)
KINLOSS LANDFILL
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CONCENTRATION

FIGURE 3
INDICATOR PARAMETERS - SPRING 2020 - MONITORING WELLS
KINLOSS LANDFILL
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CONCENTRATION (mg/L)

FIGURE 4a
CHLORIDE VS TIME - PRELIMINARY FLOW PATH MONITORING WELLS
KINLOSS LANDFILL
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15

CONCENTRATION (mg/L)

0.5

FIGURE 4b
BORON VS TIME - PRELIMINARY FLOW PATH MONITORING WELLS
KINLOSS LANDFILL
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CONCENTRATION (mg/L)

FIGURE 4c
BARIUM VS TIME - PRELIMINARY FLOW PATH MONITORING WELLS
KINLOSS LANDFILL
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CONCENTRATION (mg/L)

550

FIGURE 4d

SULPHATE VS TIME - PRELIMINARY FLOW PATH MONITORING WELLS
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FIGURE 4e
AMMONIA VS TIME - PRELIMINARY FLOW PATH MONITORING WELLS
KINLOSS LANDFILL
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CONCENTRATION (mg/L)

FIGURE 4f
NITRATE VS TIME - PRELIMINARY FLOW PATH MONITORING WELLS
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CONCENTRATION (mg/L)

FIGURE 4g

DOC VS TIME - PRELIMINARY FLOW PATH MONITORING WELLS
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CONCENTRATION
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INDICATOR PARAMETERS - JUNE 2020- SURFACE WATER

FIGURE 5
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APPENDIX

A PROVISIONAL
CERTIFICATE OF
APPROVAL



Onlario

Ministry Provisional Cerlificate No, A 272801
of the
Environment

PROVISIONAL CERTIFICATE OF APPROVAL
WASTE DISPOSAL SITE

ion Act, 1971 and the regulations and subject tg the

Under Tha Environmental Protect
ficate of Approval is issued to:

limitations thereof, this Provisional Certi

all in accardance with ths followi,

botlnowen-?amﬂﬂistrict of OB -
ued"nnlmmmmmmmmmm.'

>2, Sitm Plan enti

Located: Part rot 16, Concession 6
of Kinloss
County of Bruce
which includes the use of tha site only for the
(NOTE: Use of the site for additional categoties of

of the following categories of waste
wastes requires a new application and amendments ta the Pravisional Certificate of
Appraval) » Cammercial arnd 10s ron-hazardous

(1imited to detri;f:magrimlhmsmhaswim,sb.npg

ard scrap matal) wastes,

and subject to the following conditians:

NaenA thie ]st Aav nf Cctolm — 24 [}".‘“_"_ Sachan jg.



vy e NOTICE
Ontaria

TO:  Township of Kinloss
Holyroed, Oneario
NOG 2B

‘Ou are hereby notifled that Provisional: Certificany .4

NEEEOVAl 1. A 272801 has been f44yeq to you subjec: ., the
“enditiong Outlined therein.

Te reasans for the impcniticm of these €Inditiona 5p.

S followa:
Thi rex:an for the condltion ra
Procaccion Ace, 1971 Prohibics any uzq betny

leion and pocencia) hazary
ta che attencion of future Swniare and occupancy hy‘ che

ou may By written notice served up;on me and the
I'mvironmeney) Appeal [oarg within )5 days afeor receipt of ehig
lotice, Fequire 5 hearing by the Board.

This Notice shoulg be served upan:

The. Director,
Section 39
Minisery of the Environmene,

The Secrecary,
L‘nvirunmental Appeal Board, AND
l s, Clair Ave, West,

Leh Flcor,

Toronta, Ontarig,

MIV IKY

CATED this 1st day of October . 1980 .




AR FRUVIDIVNAL CERIIMICALE Op APPR

v ar U‘_le de FOR A WASTE DISPOSAL SITE (LAND,
k /‘ Environment I"Environnement NUMBER A2;
Ontario Page |
NOTICE OF AMENDMENT
TO: Township of Kinloss
Holyrooq, Ontario
NOG 2Ba

You are hereby norified thae the approval issued 0 you under Cerrificate of Approvay No. A2723
dared October 1, 1980 js hereby amended as JSollows:

2. the Municipality shaly submit an annual report prepared by thair consultay
to the owaen Sound District Officer, Ministry of the Environment
addressing thae fallowing requirements: :

1) Volumes of wasta recaivaed; remaining Capacity ang sita 1ip
expectancy;

2) raviaw of operating Proceduraes, and any deficiencies thereain

3) thae results of any surface water or ground water nanitarinq
Programs which may be initiated; ang .

4) tha extant and Succass of the recycling progranm established by
the Township. :

This report is to ba Submittad each Year by March 31%, Commencing March

Tha reasan for this addition is tao ensure that tha necessary studies arg
completed in order to ensure the Protaction of tha natural environment.



AMENDED PROVISIONAL CERTIFICATE OF APPROY
FOR A WASTE DISPOSAL SITE (LAND
NUMBER 42754

Page 2 4,

in the appraval in respact of which the hearing

The portions of the appraval or each term or condition

required, and;
The grounds an which you intend 10 rely at the hearing in relatian to e3ch portion appealed.

In addition 1o these legal requirements, the Nodice should also include:
The name of the appellant; '
The addrass of the appellanc

The municipality within which the Sewage works are located:

And the Notice shoulg be signed and daced by the appellane.

This Norice muse be Served upon:
L ¥ Secretary, The Diractor,
am Nmental Appeal Board, Sectian 39
: Clair Avenue Waese, Environmental Protaction Acr,
8 502, AND Ministry of the Environment,
stonta, Ontario. 385 Adelaide St. South
“V 1N3 London, Ontarig
: NEBE 1v ’
T f£
JZED AT LONDON his /L day of /7.
: . "‘-—-_____
. ; S, /
- “
' - — _':-‘/\-::(' ‘,.‘( d&./-q....
Director
Section 39,
Environmental Protection Act
W. Pagae

Director, Approvals Branch
Director, Wastae Management Branch

File



; Ministry of Ministére da AMENDED PROVISIONAL CERTIFICATE Of APPROWY,
Enviranment IEnvironnement FOR A WASTE DIsPOss SITE (PROCESSING) NO. 427730
and Energy ot de I'Energle Mage of:

Ontario

NOTICE oF AMENDMENT

TQ: Townahip of Kinlosa
Holyrcod, ontarieo
NOG 2m0

The following conditions are addeq:

3. Monitoring of groundwater ang sSurface water at the waste
isposal site shall be carried out each Yoar to the

Satisfaction of the Director of the Southwegtarn Region of
the Ministry of the Environment and Enargy.

3. The reason for Condition 3 ig to ansure thae the appro iata
2onitoring takes place 30 that the environmentay hp.cgr ofr

the wvaste disposal site can be asgeased,

eansure any
nade to tha nonitori.ng‘ Prograns dccurately. reflect the
impact of the wagte disposal Site ona the natural}

environment.

The rollawing document jg addad as Supporting information to thig
Cartificate of Approval: ‘

-"Townshlp of Kinlosg Waste Disposal Site Plan of Operation &
Development and Hydrag-olagia Assassment» dated D
n Eng‘ineering Ltd



AMENDED PROVISIONAL CERTIFICATE o APE
FOR 4 vaSTE DisPosy, SITE (PROCESSING, NO 4:
Hage

Tou by wrirren notice served Hpon me and the Environmenyat Appeal Boany Within 7.
days ater m'::zf o this Norice, require g hearing by the Board, Section 142, of the %ﬂ
' RS0, 1990 El9, maﬂmded,pwdexrhan&eﬁ/odce !!quirbrgﬂ'zehearo.

shall Jtate s

1. The Aortions of the 5
2. The 0rounds on which YoU intend 10 rejy g1 the h

3 Thonnn-ofunammdhnc

4 The 3ddragg of the appeliany;

5 ortif] of Approvel Number:

q Thodmofmo&mﬂmuofam

7 name of the Dirsctor:

8 The municipaiity within which the works are located
Andtkeﬂammouubcdgmwdamib the appellang,
This Notice must be serveq pon;

Thlihmvuq; Thuﬂﬁumm:

Env ntal Appegl Section 39, Environmenctsy Protection Act,

7112 St.ClairAmchut. Mwwm%m%

Suite 502, AND 985 Adulaide Street South

Torontg, Ontarig,

Mav 1N3 N6E 1v3

Sactig
Envir




0205 g Wlny.mma/m,, Pt of your letter dageq
IO’ZMJQWBMMMMWWWWMH your April

Mi The Township of Rinjoes

NOG 2Ro

TO: The Corporation of the T of Huron Kinlogs
PO Box 139 awnship

R}plc’o Ontario
NOG 2r9

Page 1



R T ]

"Ry nNIMLUSS 9 lﬁms

Yours truly,

Mt —

Michael Durye
Application Processor

cc:  District Manager, Qwen Sound
File Storage Number: 0g9g

Paga 3

NO. 52g



APPENDIX

B BASWR RECYCLING
DATA



Municipality of HURON-KINLOSS
December 2020 BASWR Tons Diverted from Landfill

TOTAL |TOTAL TONS|TOTAL MT

TONS TO DATE | TO DATE
Newspaper 10.53 141.95 128.74
Steel Cans 2.67 36.01 32.66
Aluminum 1.31 17.65 16.00
Mixed Glass 6.60 89.02 80.74
HDPE Plastic 2.63 35.47 32.17
PET Plastic 3.63 48.90 44.35
White Paper 0.26 3.48 3.15
Boxboard 3.65 49.23 44.65
Cardboard 9.34 103.92 94.26
TOTAL 40.61 525.61 476.73
TOTAL TO DATE 525.61




APPENDIX

C CROSS-SECTION AND
BOREHOLE LOGS



Project No.: LNEo8508 .

Location: NonhHah‘PartLoHG.COncessionﬁ.KwossTownslﬁp
Drilling Company: iling Inc.

Drilling Method:
Sampling Intervaj: Continuous
Supervised by: J, Rutherforg

Construction: 25 mm diameter threaded-joint pyc Pipe with 10 sjof PVC screen
labcock vajve

lockable steel protactive casing
GP1__ Depth |son Description Screen
’Madium btuwn
: . ‘ —=- 08/ 08- 37 12. 57
) ight ¢
Screen
1.5- 3
—
— |
-—'_l—l—_.___
— ]
—
ion; West side ofaccessroad. behveenpagawirsiencaandtirepﬁe
Date Staried: Jun 14, 2006
Date Completeq: Jun 14, 2006




GP3 Depth ™ [Seii Doscrigﬁon Concrete Bentonite Sand Screen
Light @ravelly SAND, some si; trace organic

0.0 - o0.10 matler; loose; 0- 05 05- g 06- 23] 08- 2.3
Medh.amfed-bmwnmesam.lmces#tloosa:

0.10 - 0.55|{moist
055 .- 1 i

20 brownﬁneSAND,tracesHl;lonse;mais! N
ummnmm.mwchwmm
saamaofﬁnesammﬂlt.andsﬂtyﬁnesand;
1.20 . 2.15 loose; moist
— <0 - 219

MedhmbownﬁnesandSILT:mn-uasﬁc; -
; moist

Boreholg tion:  Batween fill area ang lower access road
Date Startgg: Jun 14, 200g
Date Completeg: Jun 14, 2008




*H

WELL No.-1p
\
a — DATE HOVa:bg,- 20 1985
3 — PHQJEW
. d ! 1 . \
M ——




| ey

WELL N3, T

————

CLIENT _Townshio of kinlogs — . DATE Navember 20, 138
PROJECT _Kinloss Townshio Land#i7] " PROJECT Ne. §-937
LacCaTion a n n Kin Townshi .
X o
L "';'1'. ’ o€sCarTION - "::‘ e s REWAA
= [ardie SUND =y
‘ TORZOIL. ""‘?
0.207/a; 3 §¢
MEDIUM -
BROWN sanp | -
11298 [903% I |G.s.
l'w m‘.‘ ..,-

2L2IC[aq e

-END OF TEST

s ey,
.




CLIENT Town ‘f . DATE Nove.'nbel' 20: 1988
FWOJECT Kinlass Tcmn;hfg Land#i1]
LacaTion

PROJECT Ne. __S-937
%_

WELL No Tp=

0E”T™H

oESCATION Saupg
NI o
E—_

Bo_ TTRR  *n* geTa, - AuAnxs

o [s==Y_GROUND ' Eve:
TOPszo A3

Q. 203 an 43t

iy
SROWN spry [T
SAND, soma }
GRAVE:

Y_|:
GRAVE L,soMEe

GREY sanD {f"
cosaL g’

NQ GRounD NATER

e

'T-“nb'ﬂ._

.y
% - omam Lhiume o T N i s ..




WELL Ng, TIRa

CLIENT __Town K ———  DATZ November 20, 1385
FRQUECT Townshig Landf1]] ~——  PROVECT Na, _ 3-937
Lomnon%
oEsCAPTION ’ w e e | oeek REMARNy
, —f W4 85 l
~SFROUND L eve iB
EEAT . ... * s ¥
0I80K) & A4
"PIT'-'E -
&#‘-";{JY o
Wit -g. "NOV 29/as
GRaveEL ',
SOME cisar = 'H‘ ATIVE Backs
= .
== | |aws PPy -
==, m;a w':r"
=: | [FARR(e FiLTE
== (O-tap t,sr\_;ca‘r:._




it ——

WELL No Tps.

CLIENT _T 'f of —_—

FHOJE’CT Kinloss Iawn_:_h'lg Landfi1] —  FROJECT Nao, _ 3-937
LecaTion tPart Uge 16, Concassion YI.'Kinloss Township

DATZ _Nov

ember 20, 1985

.-mfs‘-’.‘l'r. oescarmon e | orBE Atuames
Je1u=n goFia )
1| owssss
Q@ [ag:te CIN Svyest . . [
PEAT ,
ag 3 -_ ,
. Lras T > _ Nowv. 20/88
7 SINE To d
S4AND 3 l% ?;a () qa' AE
%l @ frqeria] - ’
STLTY _SAND
G.s. :
; s..{wmv'a 2AcKE;
SREY sanov [[]
SILT lEEb'r"rED Pipg
_ = 1T WRAPFED wiry
£\ I.‘LB&" C FiLTe
! J-{aaq LENGTL
.1 1 G.S5. -
«:a oOF TEIT P ’

43° hag tammyg, 33 ° IPUT swom,  ne. *.ows
S ————




WELL No _Tp/ |
T euent —Tounshio of Kinjogs DATE November 20, 1ogs
FRQJUECT _Kinlosy Townshig Land#i11 FROJECT No, ___ 5-937
La@n%% : '
um:r'l":'au‘ . DESCArFTION »a &::l e O:TNL REuanxs J
| MWie-gl
< T : I E s.; b—— g
TOP%ZLL. ﬂi? - -
AL | ._g'_ . - Nov.ao/ss
CTGHT BR.OWB*. : P . |
SLTY sanp [ | Eggaaaa)gzm_
-._...___ - :Ié [ S les. l _ .
| :
s | T |
Ex} - - SACKFIL L
NS Some’ [4 | 4
GRAVEL. RIS (G, - |
- 3 = | |3LoTTrER R
[« S WRAPPED J-
= | [EABRIC FILTE
&) =1 | (@M LENGT
-y g
-4.
.:.:é t
L ol ed =¥Wa) lt..'.'.ﬁl == ! )
| | |
T e 13° @is samumg, F=IPUT poom, e




WELL N&~Tp—

~———— . DATZ _November 2g
) : omnsh ndeiir. . ___ -
- LOCATION - - —
i i AXMAmy

———m——— k.

-

| AB20E) & o

T L . o

DENSE LiGuT |3
SRAWI | SILTY
SAND




| e

WELL No Tpg

CUENT

ngg;ﬂjg of Efg]g;;
PROJECT an!ogg Tawnghfg Landfill
- n .

LocCaTion

1

VI, Kinla

Townshi

DATE November 20', 1985
— PROJECT Na.

5-937

0ErFTH

NETAEY T XL RN

OESCRPTION

JaMpPrLy

Ma_  Trg

*w*

|

Hlﬂ‘ﬁlﬂ_—_’—
—

a4 _GROuNnD LEVE!

. TOPSsOIL

ngsb

EO.EVN SILTY

GRAOND |
P,

LIGHT 8 ROWN
FINE—saN D

T2 [ap34s

1G-S,

G.s.

——

|

"N ows

IT * e gy Tumg

42 - wag Thamg | I3 1T e,




WELL N 1=

foff

n 0 3 Tcwnshfu and ﬂl

DATE _Novemher 29 1985

e
§-937

DEICRIPTION

R¥vaaxy

OWS-5s¢

- |Fasay n&)ﬁﬂﬂ-

T

J

‘l

(M

b

!

l

|

I Pres

EATIVE
— . Backe




WELL N, huu=1le

CLENT _Townshio of Kinjoss —  OATE November 29, 1944
FROJECT _KInloss Townshio Land?il] —  PROVECT Na. 5-937
LocaTion P ‘G an V 1 Townshio . ;

L‘-"’.Z.:':?m A I oescarnon - S Trrg  ye OETRR. REMARCY _I
o he'i] GROUND Lever
TOPsan. &%
. _‘1;:3- -
020 3 (10341 f‘:“
BR’OWN SANDYM L
SILT,GRAVEL, I RO croc i
OMPACT, 9 mSRIUN
éssas AT &R
F829 L=ver A
1324 1gq128 1S ]a.s.
caa[eatct




@m&@wmumed WELL No _Ipjj-
CLIENT _Township of Xinjoss 0ATE _November 20, 1985
FROJECT Kinloss Townshio Land?¥i11 PROJECT Na. 5-937

LecaTion Part (gt 18, Concession VI, Kinloss Townshio

umi'tpg‘.zu oEscRIPTICN e “:::"‘ oy u:%"'n_ REMAAKXY
| ) OWTT=85
g.u_-‘th,zri-. ’ W =43 i
' o- ?agc.a: EEEQHND LEVELL , — .
T‘aPSQ“ o }%“t. ‘ . N
ozow 128 N ,gg-gcm') D AS

WBRK BRowN [LF
SILTY SAND  [[TF

Chlg [95+18

o

ro
eo

1

J

“524-jeq 2a4 - — w PED AT
=T | FLTeR FARR,
ES| |Gom Lanery
-1y el s . ‘ %
E‘-—lQF.. 1 =3 r \(VATER o

e — WS Tamme . g3 gy R, N7 s owy
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WMMER. 63,3 0RO, e
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W3] Al

cneoen LYN

LOGaED: Tp,

2
SAMPLL

o
3=
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| m |
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Golder Associates




GUIING LALE: AUQL 71, 1997

sampt  ammen 83.5k3: OROP. 7a0min

e Ldua

B e P :
= om S
’5 ; Cescrenay g c;m g Ei o gé‘
- CC"TNJ_[D-’MMF ..:: ____1_____ —

fi

mmma.:-

2av,

Golder Associates

E T

Locgen: 7p.

cHecxen: P LY/




-| SAND - Medium grey grading to brown in colour with depth, very fine
to fine grained SAND, moist, Soil has a distinct chemical odour.

Occurence of several very thin SILTY CLAY lenses.

mwmmmwmwmmmmmw
e v e o

D v

AT T T T T T T T T T T T .

AR

1

|

1

1

I

1

AR

DP

1

A RETIRRHE R R

LR

ANRRIERENN

\\\\\\\\\\\\\,\\\\\\\\‘&\\\\m\\w\\\&\\\\&\\\\\\m\\\\\&\\\\\\\\:\\\\x\\\\\\\m\\\\:\\:\‘q\\\\\\\\\\}&\\\\\‘m\\\\w\\\\\\

Bentonite Seal ( Holeplug )

PVC threaded 2 " dia. riser

pipe

||
)/
4»WSP OW14-14
Project: Kinloss Landfill BOREHOLE LOG
Client: Township of Huron - Kinloss Dia: 197 mm Project#:101-16945-00
Method: HSA / Direct Push sampling Depth: 12.52 m Date: QOct 28, 14
Elev: masl TOC: masl Supervisor: E.VanDenKieboom  Driller: _Strata Soil
Samples Well
5 Instrumentation
§' Stratigraphic L
3
0 5 % s|& S
L4 Description ol B E ; > Stickup = 0.75 metres
m gla a|al.:
s S|E(E|E|L
AT
SILTY FILL - Dry. P 0.0 Concrete
— 7 Y — -4
i "‘\ B MOE WELL TAG # A171902
_| WASTE FILL - Black, strong odour, plastic in cuttings - Dry. 2 0.6

Page 1 of 2



EWSP

Oow14-14

Project: Kinloss Landfill

Client:: Township ot Huron - Kinloss Dia:

Elev: masl

Method: HSA / Direct Push sampling Depth:
TOC: masl Supervisor: E.VanDenKieboom

METRES Depth

Stratigraphic

Description

197 mm
1252m

S

Samples

BOREHOLE LOG

Project#:101-16945-00

Date:
Driller:

Strata Plot
Sample Interval
Sample No.

Sample Type

SPT - N Value

Oct 28, 14
Strata Soil

Well
Instrumentation

-  tofine grain

10 —

“| SAND - Medium grey A?radf'ng to brown in colour with depth, very fine
SAND, moist. Soif has a distinct chemical odour.

_| Sands are becoming saturated, with some silt.

12 —| SILTY very fine SAND - brown, saturated.

- E.O.H. - End of Hole @ 12.52 mbgi

DO OO O
R N N N S N N

. .

R

PR
}'\

DP

O O RO R O O R R OO

N O N M o

./‘.\
Y

®E B s e s e e e s E

F* % s s s s s s v s 8 65 5 5

PO RO

P N .‘.'.‘.'.'.'.‘.'.’.‘.‘.'.'".'.'.'.'.‘.‘.‘.'.'.'.'.'.'.’.'..'.'.'.'.'.'.‘.‘..'.'.'.'.'.‘.‘.‘m\\\\l‘\\\\\m\\‘

8.2

Bentonite Seal ( Holeplug )

Graded Sandpack

9.5

screen

Static Water Level

12.5

PVC threaded 2 * dia. 10 slot |

Encountered water @ 10.66 i
mbgl - Oct 28, 2014

mbgl - Oct 29, 2014

@ 11.75

Bottom of Well @ 12.52 mbgl

Page 2 of 2



i
;@'WSP LOG OF BOREHOLE OW11-16 1 OF 2

WSP SOIL LOG 101-16945-00 BH LOGS.GPJ SPL.GDT 3/22/17

PROJECT: Landfill Monitoring DRILLING DATA
CLIENT: Township of Huron-Kinloss Method: Direct Push Continuous Sampler
PROJECT LOCATION: Huron County, Kinloss Landfill Diameter: 150 REF. NO.: 101-16945-00
DATUM: Geodetic Date: Aug/16/2016 ENCL NO.: 2
BH LOCATION:
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
w RESISTANCE PLOTE‘_‘_‘_ S hsmo M%";'R“EE vaup| E REMARKS
™) - E , 20 40 60 80 100 UMIT  Comment LIMIT ﬁn .i 7 AND
: Ze|% 2| & [sHEAR STRENGTH (kP w 4 w (S5 CRANSZE
ELEV o nQ| @ (kPa) —oe— o §, DISTRIBUTION
DEPTH DESCRIPTION Z|uw A2[zE| § |o unconrmen — + FELDVANE 83(5%
=W A5 < & Sensitivity e |E (%)
E | a |, 5z E ® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%) k2
96.2 0 % ?_' Fa o 8 w 20 40 60 80 100 10 20 30 GR SA S| CL
| 0.0 TOPSOIL: 600mm, silty sand, gy AR ol TOC elevation
[ trace organics, wet bs‘ i T 0 = 96.98 masl
- 956 S i
| 0.6 SAND AND GRAVEL: coarse, 8] B
[ some silt, brown, wet A 1 YNDISF [
[1 e 5
C s T Drilling
[ o] 951 supenvised by
[ a 3 Elaine
[ 946 2 [ VanDenKieboo|
L 1.6] SILTY CLAY: some gravel, // -
[ occasional sand pockets, light / [
2 brown, moist to wet / -
I ﬁ 2 YNDIST 94t
B X/M’ i
[ 93.0 ] 93f
I 3.2| SILTY SAND AND GRAVEL: 9‘{’-‘ [
[ 925 medium, light brown, moist » 10y [
[ 3.6/ SAND AND GRAVEL: coarse, LA [
[ 92.3| greyish brown, moist to wet -1 3 UNDIST i
[« 39| SILTY CLAY TILL: some sand, jﬁ% i
i some gravel, light brown, moist / 92 B
s gist i
909 24 4 dnoisk ot
[ 5.3| SAND AND GRAVEL: coarse, light [& - [
[ 90.6] brown, moist ‘--‘0' [
- 56| SILTY CLAY TILL: some gravel, jﬁ* -
B some medium sand pockets, brown, -
& N L
I~ 90.1| moist [
L 6.1| SILTY CLAY: alternating layers of [} 90|
[ some gravel and medium sand / [
- layers % [
o X/K 5 UNDIST A
[ 89.0 e i
- 7.2] SILTY SAND AND GRAVEL: or 89r
- medium, light brown, dry to moist 10y B
B P | [
[ 88.5 .9| K [
L 7.7 SILTY CLAY: some gravel, jy -
[& medium sand pockets, brown, moist / [
[ 87.9 fiel 88|
[ 8.3| SILTY SAND AND GRAVEL: =1 6 UNDIST [
- medium, brown, dry to moist aE& -
[ hoi- a2
:9 “D;g E
[ 87.0 20y -
[ 9.1 SANDY SILT AND GRAVEL: some or‘ 87r
| 86.7| clay, brown, moist (S 3
[ 9.5 SAND: fine to medium, some e [
- gra_\nal, some silt, brown, dry to -
o moist "] 7 YNDIST i
- 86.0 86f
[ 10.2| SILTY SAND AND GRAVEL: uT‘ 3
[ medium, some clay, brown, moist o[} [
i ).‘s}:;- n
. 85.2 Pk [

Continued Next Page
GRAPH 3 3. Numbers refer £=3% . .
GROUNDWATER ELEVATIONS NOTES +5, X to Sensitivity o Strain at Failure

1st 2nd 3rd  4th

Measurement l ! S_[ ¥




p=WSP

LOG OF BOREHOLE OW11-16

20F 2

PROJECT: Landfill Monitoring
CLIENT: Township of Huron-Kinloss

DRILLING DATA

Method: Direct Push Continuous Sampler

1st 2nd 3rd  4th

Measurement l ! S_[ ¥

PROJECT LOCATION: Huron County, Kinloss Landfill Diameter: 150 REF. NO.: 101-16945-00
DATUM: Geodetic Date: Aug/16/2016 ENCL NO.: 2
BH LOCATION:
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES REGISTANGE PLOT sl e
& S e PLASTIC (ETLRAL p| |&
(m) = E 20 40 60 80 100 [“MT  content UMTIE _JE AND)
9 o _[22] = ' ' L ! We W w [E€[3¢| oramsize
ELEV o ZE|Z2 G| & [SHEARSTRENGTH (kPa) o = §§ DISTRIBUTION
DESCRIPTION < | on |2 E]| E FIELD VANE §3 =
DEPTH = |y Jc |25 | & [© UNCONFINED  + gocmmy 8S|p %)
E | a |, 5z E ® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%) k2
Gl2| & |2 38| & 20 40 60 80 100 10 20 30 GR SA S| CL
| 11.0{ SAND: very fine, trace to some silt, |- - <
[ light brown, dry to moist 85
[ 8 UNDIST [
2 [
[ 84
s 1 9 AUGER i
: 83
fia [
; S 82}
i “ [ 10AuGER I
[is [
[ 1k
- .81.0m
[ Completion
e © | 11AUGER
I ‘ 8o}
[z [
'__7_3-5 _______________ - { 12AUGER :_
[ 17.7| saturated 5
[is [
[ 8
aF B
sf i i
= S [
ol -+ | 13AUGER [
of : 77
al [
ui [
aF i
ar 764 [
@[ 19.8] END OF BOREHOLE:
S Notes:
z 1. At 12.2 mbg, had to swtich to
augers due to refusal of the direct
E push continuous sampler.
3 2. Borehole caved to 14.3 mbg upon
;"!j completion. Drillers were able to
5 push well pipe through saturated
- sand to 19.8 mbg.
2 3. Installed monitoring well upon
- completion.
<
0
w
&
=
GROUNDWATER ELEVATIONS SRAPH  +3.x3: g“s"“e:‘z’;:ﬁ;e' © ¥=3% Sirain at Failure




WSP SOIL LOG 101-16945-00 BH LOGS.GPJ SPL.GDT 3/22/17

p=WSP

LOG OF BOREHOLE OW15

10 4

PROJECT: Landfill Monitoring
CLIENT: Township of Huron-Kinloss

DRILLING DATA

Method: Sonic Vibration

PROJECT LOCATION: Huron County, Kinloss Landfill Diameter: 150 REF. NO.: 101-16945-00
DATUM: Geodetic Date: Aug/15/2016 ENCL NO.: 3
BH LOCATION:
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 2 RESISTANCE PLOT . oLasnic NATURAL . £ REMARKS
- = 20 40 60 80 0 [|uMT OCREE umm|g_ £ AND
(m) 5 o |Z22| . . . . . . ¥ W w |E€[35E| GRrANSsIZE
ELEV X ZE g 5 Q |SHEAR STRENGTH (kPa) |—<:>—|l b §§ DISTRIBUTION
DEPTH DESCRIPTION =|& A2[zE| § |o unconrmen — + FELDVANE 83(5%
=Elm o B = < & Sensitivity ol B (%)
E | a |, 5z E ® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%) k2
80.0 0 % ?_' Fa o 8 w 20 40 B0 80 100 10 20 30 GR SA S| CL
0.0 TOPSOIL: 300mm, trace organics, |\l TOC elevation
B wet to saturated bs‘ 3 = 81.01 masl
| 707 AL I
0.3| SILTY CLAY: grey, some brown /‘/ W.L.797m
3 weathering, wet, dense X/& Upon Completion
[ 792 _ _ _ _ _ _ __ _ _ ___ MXVV I
0.8| dark grey, some gravel, mosit to 3
| wet, some root channels |
| 1
2 | ss 79 Drilling
3 3 supenvised by
| | Elaine
VanDenKieboo)
[ 78.7 i
| 1.4 SAND AND GRAVEL: some silt, LA |
| some clay, grey, saturated ? |
783 8 I
1.7| SILTY CLAY: some sand, some
- gravel, brown, wet, dense 3| ss -
- 78
[ 777 I
2.3] SAND AND GRAVEL: coarse, 8 vf [
5 bi , saturated K 5
rown, satura 2y 4| ss
774 o
2.6/ END OF BOREHOLE:
Notes:

2.3 mbg upon completion.
2. Installed monitoring well upon
completion.

1. Borehole caved to approximately

GROUNDWATER ELEVATIONS

1st 2nd 3rd  4th

Measurement l ! S_[ ¥

+ 3,)-( 3. Numbers refer

" to Sensitivity

© *=3% Sirain at Failure



WSP SOIL LOG 101-16945-00 BH LOGS.GPJ SPL.GDT 3/22/17
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1. Borehole caved to approximately
2.4 mbg upon completion.

2. Installed monitoring well upon
completion.
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NOTES:

1. CROSS—SECTION CONSTRUCTED FROM AVAILABLE LOCAL SURVEY
DATE FOR MONITORING WELLS AND INFERRED GROUND ELEVATIONS
(GEODETIC). INFERRED STRATIGRAPHY MAY CHANGE SLIGHTLY IF
WELL SURVEY INFORMATION BECOMES AVAILABLE.

2. WATER ELEVATIONS REFLECT FIELD MEASUREMENTS IN MAY 2018
RELATIVE TO GROUND SURFACE. WATER ELEVATIONS ARE
TYPICALLY LOWER IN NOVEMBER.
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CADUCE N’

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.: G95058, G95059

Report To:
WSP Canada Inc.

1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada

Attention:

Kaurel Tamasauskas

REPORT No. B20-18632

Caduceon Environmental Laboratories
112 Commerce Park Drive
Barrie ON L4N 8W8

Tel: 705-252-5743

Fax: 705-252-5746

DATE RECEIVED: 06-Jul-20

JOB/PROJECT NO.: Kinloss Landfill -#101-16945-00

DATE REPORTED: 13-Jul-20 P.O. NUMBER: 121-60018-13
SAMPLE MATRIX: Groundwater WATERWORKS NO.
Client L.D. ow4 ows OwW6 ow7
Sample 1.D. B20-18632-1 |B20-18632-2 |B20-18632-3 | B20-186324
Date Collected 03-Jul-20 03-Jul-20 03-Jul-20 03-Jul-20
Reference Date/Site
Parameter Units R.L. Method Analyzed
pH @25°C pH Units SM4500H | 07-Jul-20/0 7.27 7.96 7.83 7.76
Conductivity @25°C pmho/cm 1 SM 2510B | 07-Jul-20/0 1270 483 526 517
Alkalinity(CaCO3) to pH4.5 mg/L 5 SM 2320B | 07-Jul-20/0 661 238 265 282
Hardness (as CaCO3) mg/L 1 SM 3120 | 08-Jul-20/0 579 252 269 293
Chloride mg/L 0.5 SM4110C | 07-Jul-20/0 10.9 24 4.5 1.3
Nitrite (N) mg/L 0.05 SM4110C | 07-Jul-20/0 <0.05 <0.05 <0.05 <0.05
Nitrate (N) mg/L 0.05 SM4110C | 07-Jul-20/0 0.10 0.06 0.11 0.11
Sulphate mg/L 1 SM4110C | 07-Jul-20/0 21 22 17 2
Dissolved Organic Carbon mg/L 0.2 EPA 4152 | 07-Jul-20/0 13.1 1.9 2.3 2.4
Ammonia (N)-Total mg/L 0.01 SM4500- | 07-Jul-20/K 24.8 0.10 0.33 0.05
NH3-H
Total Kjeldahl Nitrogen mg/L 0.1 E3199A.1 | 07-Jul-20/K 274 0.2 04 0.3
Organic Nitrogen mg/L 0.1 E3199A.1 | 13-Jul-20/K 286 <01 <01 0.2
Phenolics mg/L 0.002 | MOEE 3179 08-Jul-20/K < 0.002 <0.002 < 0.002 <0.002
Calcium mg/L 0.02 SM 3120 | 08-Jul-20/0 174 571 67.0 78.8
Magnesium mg/L 0.02 SM 3120 | 08-Jul-20/0 34.9 26.7 246 234
Potassium mg/L 0.1 SM 3120 | 08-Jul-20/0 20.6 0.8 1.0 0.5
Sodium mg/L 0.2 SM 3120 | 08-Jul-20/0 204 3.5 8.8 0.9
Aluminum mg/L 0.01 SM 3120 | 08-Jul-20/0 0.08 0.02 0.02 0.03
Barium mg/L 0.001 SM 3120 | 08-Jul-20/0 0.188 0.094 0.081 0.012
Boron mg/L 0.005 | SM3120 | 08-Jul-20/0 0.445 0.015 0.026 0.006
Cadmium mg/L |).00001§ EPA 200.8 | 08-Jul-20/0 | <0.000028 | <0.000015 | <0.000015 | 0.000017
Chromium mg/L 0.002 | SM 3120 | 08-Jul-20/0 < 0.002 <0.002 < 0.002 <0.002
Copper mg/L 0.002 | SM3120 | 08-Jul-20/0 < 0.002 <0.002 < 0.002 <0.002
Iron mg;‘L 0.005 | SM 3120 | 08-Jul-20/0 21.8 0.110 0.777 0.018

P

Steve Garrett
Director of Laboratory Services

R.L. = Reporting Limit
Test methods may be modified from specified reference method unless indicated by an *
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill, B-Barrie

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior consent from
Caduceon Environmental Laboratories.

Page 1 of 8.



CADUCE N’

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.: G95058, G95059

Report To:

WSP Canada Inc.

1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada
Attention: Kaurel Tamasauskas

REPORT No. B20-18632

Caduceon Environmental Laboratories
112 Commerce Park Drive

Barrie ON L4N 8W8

Tel: 705-252-5743

Fax: 705-252-5746

DATE RECEIVED: 06-Jul-20

JOB/PROJECT NO.: Kinloss Landfill -#101-16945-00

DATE REPORTED: 13-Jul-20 P.O. NUMBER: 121-60018-13
SAMPLE MATRIX: Groundwater WATERWORKS NO.
Client 1.D. ow4 ows OwWe6 Oow7
Sample 1.D. B20-18632-1 |B20-18632-2 |B20-18632-3 | B20-186324
Date Collected 03-Jul-20 03-Jul-20 03-Jul-20 03-Jul-20
Reference Date/Site
Parameter Units R.L. Method Analyzed
Lead mg/L |0.00002 EPA 200.8 | 08-Jul-20/0O 0.00006 0.00003 0.00016 0.00003
Manganese mg/L 0.001 SM 3120 | 08-Jul-20/0 0.697 0.173 0.072 0.184
Zinc mg/L 0.005 | SM 3120 | 08-Jul-20/0 < 0.005 < 0.005 0.033 <0.005
Anion Sum meg/L Calc. 09-Jul-20/0 14.0 5.28 5.79 5.72
Cation Sum meg/L Calc. 09-Jul-20/0 15.9 5.24 5.85 5.92
% Difference % Calc. 09-Jul-20/0 6.56 0.465 0.505 1.75
lon Ratio AS/CS Calc. 09-Jul-20/0 0.877 1.01 0.990 0.966
Sodium Adsorption Ratio - Calc. 09-Jul-20/0 0.368 0.0950 0.234 0.0239
TDS(ion sum calc.) mg/L 1 Calc. 09-Jul-20/0 733 255 283 276
Conductivity (calc.) pmho/cm Calc. 09-Jul-20/0 1234 479 525 522
TDS(calc.)/EC(actual) - Calc. 09-Jul-20/0 0.577 0.529 0.539 0.534
EC(calc.)/EC(actual) - Calc. 09-Jul-20/0 0.972 0.991 0.998 1.01
Langelier Index(25°C) S.I. Calc. 09-Jul-20/0 0.849 0.662 0.637 0.664

1 Fenotincluded in lon Balance Calculations

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill, B-Barrie

P

Steve Garrett
Director of Laboratory Services

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior consent from
Caduceon Environmental Laboratories.

Page 2 of 8.



CADUCE N’

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.: G95058, G95059

Report To:
WSP Canada Inc.

1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada

Attention:

Kaurel Tamasauskas

REPORT No. B20-18632

Caduceon Environmental Laboratories
112 Commerce Park Drive
Barrie ON L4N 8W8

Tel: 705-252-5743

Fax: 705-252-5746

DATE RECEIVED: 06-Jul-20

JOB/PROJECT NO.: Kinloss Landfill -#101-16945-00

DATE REPORTED: 13-Jul-20 P.O. NUMBER: 121-60018-13
SAMPLE MATRIX: Groundwater WATERWORKS NO.
Client L.D. OW11-16 ow12-97 OW135-97 OW131-04
Sample 1.D. B20-18632-5 |B20-18632-6 |B20-18632-7 | B20-18632-8
Date Collected 03-Jul-20 03-Jul-20 03-Jul-20 03-Jul-20
Reference Date/Site
Parameter Units R.L. Method Analyzed
pH @25°C pH Units SM4500H | 07-Jul-20/0 7.83 7.89 7.53 7.53
Conductivity @25°C pmho/cm 1 SM 2510B | 07-Jul-20/0 621 739 1060 1250
Alkalinity(CaCO3) to pH4.5 mg/L 5 SM 2320B | 07-Jul-20/0 326 326 456 556
Hardness (as CaCO3) mg/L 1 SM 3120 | 08-Jul-20/0 360 415 560 662
Chloride mg/L 0.5 SM4110C | 07-Jul-20/0 4.4 4.4 10.6 194
Nitrite (N) mg/L 0.05 SM4110C | 07-Jul-20/0 <0.05 <0.05 0.12 <0.05
Nitrate (N) mg/L 0.05 SM4110C | 07-Jul-20/0 1.49 0.87 0.99 0.19
Sulphate mg/L 1 SM4110C | 07-Jul-20/0 7 76 125 135
Dissolved Organic Carbon mg/L 0.2 EPA 4152 | 07-Jul-20/0 2.8 3.0 53 7.4
Ammonia (N)-Total mg/L 0.01 SM4500- | 07-Jul-20/K 0.04 0.10 2.84 4.16
NH3-H
Total Kjeldahl Nitrogen mg/L 0.1 E3199A.1 | 07-Jul-20/K 0.1 0.2 3.2 4.6
Organic Nitrogen mg/L 0.1 E3199A.1 | 13-Jul-20/K <0.1 0.1 0.4 04
Phenolics mg/L 0.002 | MOEE 3179 08-Jul-20/K < 0.002 <0.002 < 0.002 <0.002
Calcium mg/L 0.02 SM 3120 | 08-Jul-20/0 94.9 711 124 143
Magnesium mg/L 0.02 SM 3120 | 08-Jul-20/0 29.9 578 60.9 74.1
Potassium mg/L 0.1 SM 3120 | 08-Jul-20/0 05 114 252 26.1
Sodium mg/L 0.2 SM 3120 | 08-Jul-20/0 24 6.5 14.6 26.5
Aluminum mg/L 0.01 SM 3120 | 08-Jul-20/0 0.04 0.03 0.06 0.08
Barium mg/L 0.001 SM 3120 | 08-Jul-20/0 0.034 0.079 0.067 0.084
Boron mg/L 0.005 | SM3120 | 08-Jul-20/0 0.008 0.458 0.630 0.661
Cadmium mg/L |).00001§ EPA 200.8 | 08-Jul-20/0 | <0.000015 | <0.000015 | 0.000017 | <0.000028
Chromium mg/L 0.002 | SM3120 | 08-Jul-20/0 < 0.002 <0.002 < 0.002 <0.002
Copper mg/L 0.002 | SM 3120 | 08-Jul-20/0 < 0.002 <0.002 < 0.002 <0.002
Iron mg;‘L 0.005 | SM 3120 | 08-Jul-20/0 0.010 < 0.005 0.026 0.048

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill, B-Barrie

P

Steve Garrett

Director of Laboratory Services

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior consent from
Caduceon Environmental Laboratories.

Page 3 of 8.




CADUCE N’

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.: G95058, G95059

Report To:

WSP Canada Inc.

1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada
Attention: Kaurel Tamasauskas

REPORT No. B20-18632

Caduceon Environmental Laboratories
112 Commerce Park Drive

Barrie ON L4N 8W8

Tel: 705-252-5743

Fax: 705-252-5746

DATE RECEIVED: 06-Jul-20

JOB/PROJECT NO.: Kinloss Landfill -#101-16945-00

DATE REPORTED: 13-Jul-20 P.O. NUMBER: 121-60018-13
SAMPLE MATRIX: Groundwater WATERWORKS NO.
Client 1.D. OW11-16 ow12-97 OW135-97 OW131-04
Sample 1.D. B20-18632-5 |B20-18632-6 |B20-18632-7 | B20-18632-8
Date Collected 03-Jul-20 03-Jul-20 03-Jul-20 03-Jul-20
Reference Date/Site
Parameter Units R.L. Method Analyzed
Lead mg/L |0.00002 EPA 200.8 | 08-Jul-20/0O 0.00011 0.00004 0.00012 0.00015
Manganese mg/L 0.001 SM 3120 | 08-Jul-20/0 < 0.001 < 0.001 0.115 0.298
Zinc mg/L 0.005 | SM 3120 | 08-Jul-20/0 < 0.005 < 0.005 < 0.005 <0.005
Anion Sum meg/L Calc. 09-Jul-20/0 6.88 8.28 12.1 14.5
Cation Sum meg/L Calc. 09-Jul-20/0 7.31 8.88 12.7 15.4
% Difference % Calc. 09-Jul-20/0 3.07 3.48 2.37 2.94
lon Ratio AS/CS Calc. 09-Jul-20/0 0.940 0.933 0.954 0.943
Sodium Adsorption Ratio - Calc. 09-Jul-20/0 0.0552 0.139 0.267 0.448
TDS(ion sum calc.) mg/L 1 Calc. 09-Jul-20/0 334 423 638 764
Conductivity (calc.) pmho/cm Calc. 09-Jul-20/0 628 761 1075 1266
TDS(calc.)/EC(actual) - Calc. 09-Jul-20/0 0.538 0.572 0.602 0.612
EC(calc.)/EC(actual) - Calc. 09-Jul-20/0 1.01 1.03 1.02 1.02
Langelier Index(25°C) S.I. Calc. 09-Jul-20/0 0.768 0.792 0.810 0.948

1 Fenotincluded in lon Balance Calculations

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill, B-Barrie

P

Steve Garrett
Director of Laboratory Services

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior consent from
Caduceon Environmental Laboratories.

Page 4 of 8.



CADUCE N’

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.: G95058, G95059

Report To:
WSP Canada Inc.

1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada

Attention:

Kaurel Tamasauskas

Caduceon Environmental Laboratories
112 Commerce Park Drive
Barrie ON L4N 8W8

Tel: 705-252-5743

Fax: 705-252-5746

REPORT No. B20-18632

DATE RECEIVED: 06-Jul-20

JOB/PROJECT NO.: Kinloss Landfill -#101-16945-00

DATE REPORTED: 13-Jul-20 P.O. NUMBER: 121-60018-13
SAMPLE MATRIX: Groundwater WATERWORKS NO.

Client L.D. OW13D-04 OwW14/14 Oow15s OowW16

Sample 1.D. B20-18632-9 | B20-18632- B20-18632- |B20-18632-12

10 1"

Date Collected 03-Jul-20 03-Jul-20 03-Jul-20 03-Jul-20

Reference Date/Site
Parameter Units R.L. Method Analyzed
pH @25°C pH Units SM4500H | 07-Jul-20/0 7.95 7.22 7.52 7.79
Conductivity @25°C pmho/cm 1 SM 2510B | 07-Jul-20/0 539 976 1500 550
Alkalinity(CaCO3) to pH4.5 mg/L 5 SM 2320B | 07-Jul-20/0 235 491 490 271
Hardness (as CaCO3) mg/L 1 SM 3120 | 08-Jul-20/0 246 553 810 305
Chloride mg/L 0.5 SM4110C | 07-Jul-20/0 7.6 14.1 67.5 8.3
Nitrite (N) mg/L 0.05 SM4110C | 07-Jul-20/0 <0.05 <0.05 <0.05 <0.05
Nitrate (N) mg/L 0.05 SM4110C | 07-Jul-20/0 0.14 0.08 0.08 0.68
Sulphate mg/L 1 SM4110C | 07-Jul-20/0 48 36 291 13
Dissolved Organic Carbon mg/L 0.2 EPA 4152 | 07-Jul-20/0 4.1 10.3 5.1 2.7
Ammonia (N)-Total mg/L 0.01 SM4500- | 07-Jul-20/K 0.19 2.74 047 0.17

NH3-H

Total Kjeldahl Nitrogen mg/L 0.1 E3199A.1 | 07-Jul-20/K 0.3 3.5 0.7 04
Organic Nitrogen mg/L 0.1 E3199A.1 | 13-Jul-20/K <0.1 0.8 0.2 0.2
Phenolics mg/L 0.002 | MOEE 3179 08-Jul-20/K < 0.002 <0.002 < 0.002 <0.002
Calcium mg/L 0.02 SM 3120 | 08-Jul-20/0 574 185 178 80.0
Magnesium mg/L 0.02 SM 3120 | 08-Jul-20/0 24.8 21.9 89.1 25.6
Potassium mg/L 0.1 SM 3120 | 08-Jul-20/0 2.0 5.8 29 1.2
Sodium mg/L 0.2 SM 3120 | 08-Jul-20/0 14.7 7.6 515 3.0
Aluminum mg/L 0.01 SM 3120 | 08-Jul-20/0 0.02 0.14 0.10 0.03
Barium mg/L 0.001 SM 3120 | 08-Jul-20/0 0.094 0.045 0.208 0.091
Boron mg/L 0.005 | SM3120 | 08-Jul-20/0 0.073 0.186 0.366 0.012
Cadmium mg/L |).00001§ EPA 200.8 | 08-Jul-20/0 0.000397 < 0.000015 | <0.000028 | < 0.000015
Chromium mg/L 0.002 | SM 3120 | 08-Jul-20/0 < 0.002 <0.002 < 0.002 <0.002
Copper mg;‘L 0.002 | SM3120 | 08-Jul-20/0 < 0.002 < 0.002 < 0.002 <0.002

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill, B-Barrie

P

Steve Garrett

Director of Laboratory Services

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior consent from
Caduceon Environmental Laboratories.

Page 5 of 8.




CADUCE N’

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.: G95058, G95059

Report To:

WSP Canada Inc.

1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada
Attention: Kaurel Tamasauskas

REPORT No. B20-18632

Caduceon Environmental Laboratories
112 Commerce Park Drive

Barrie ON L4N 8W8

Tel: 705-252-5743

Fax: 705-252-5746

DATE RECEIVED: 06-Jul-20

JOB/PROJECT NO.: Kinloss Landfill -#101-16945-00

DATE REPORTED: 13-Jul-20 P.O. NUMBER: 121-60018-13
SAMPLE MATRIX: Groundwater WATERWORKS NO.
Client 1.D. OW13D-04 OW14/14 Oow15 OW16
Sample 1.D. B20-18632-9 | B20-18632- B20-18632- |B20-18632-12
10 1"
Date Collected 03-Jul-20 03-Jul-20 03-Jul-20 03-Jul-20
Reference Date/Site
Parameter Units R.L. Method Analyzed
Iron mg/L 0.005 | SM 3120 | 08-Jul-20/0 0.220 321 0.423 0.046
Lead mg/L |0.00002 EPA 200.8 | 08-Jul-20/0O 0.00002 0.00022 0.00025 0.00006
Manganese mg/L 0.001 SM 3120 | 08-Jul-20/0 0.018 0.204 0.378 0.096
Zinc mg/L 0.005 | SM 3120 | 08-Jul-20/0 < 0.005 < 0.005 < 0.005 <0.005
Anion Sum meg/L Calc. 09-Jul-20/0 5.91 10.9 17.8 5.98
Cation Sum meg/L Calc. 09-Jul-20/0 5.63 1.7 18.6 6.28
% Difference % Calc. 09-Jul-20/0 245 342 1 219 246
lon Ratio AS/CS Calc. 09-Jul-20/0 1.05 0.934 0.957 0.952
Sodium Adsorption Ratio - Calc. 09-Jul-20/0 0.409 0.140 0.787 0.0743
TDS(ion sum calc.) mg/L 1 Calc. 09-Jul-20/0 296 568 976 294
Conductivity (calc.) pmho/cm Calc. 09-Jul-20/0 534 996 1528 556
TDS(calc.)/EC(actual) - Calc. 09-Jul-20/0 0.549 0.582 0.652 0.535
EC(calc.)/EC(actual) - Calc. 09-Jul-20/0 0.990 1.02 1.02 1.01
Langelier Index(25°C) S.I. Calc. 09-Jul-20/0 0.638 0.706 0.957 0.684

1 Fenotincluded in lon Balance Calculations

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill, B-Barrie

P

Steve Garrett
Director of Laboratory Services

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior consent from
Caduceon Environmental Laboratories.

Page 6 of 8.



CADUCE N’

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.: G95058, G95059

Report To:
WSP Canada Inc.

1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada

Attention:

Kaurel Tamasauskas

REPORT No. B20-18632

Caduceon Environmental Laboratories
112 Commerce Park Drive

Barrie ON L4N 8W8

Tel: 705-252-5743

Fax: 705-252-5746

DATE RECEIVED: 06-Jul-20

JOB/PROJECT NO.: Kinloss Landfill -#101-16945-00

DATE REPORTED: 13-Jul-20 P.O. NUMBER: 121-60018-13
SAMPLE MATRIX: Groundwater WATERWORKS NO.
Client 1.D. DUPICATE
#2
Sample 1.D. B20-18632-
13
Date Collected 03-Jul-20
Reference Date/Site
Parameter Units R.L. Method Analyzed
pH @25°C pH Units SM4500H | 07-Jul-20/0 7.98
Conductivity @25°C pmho/cm 1 SM 2510B | 07-Jul-20/0 546
Alkalinity(CaCO3) to pH4.5 mg/L 5 SM 2320B | 07-Jul-20/0 237
Hardness (as CaCO3) mg/L 1 SM 3120 | 08-Jul-20/0 245
Chloride mg/L 05 SM4110C | 07-Jul-20/0 7.6
Nitrite (N) mg/L 0.05 | SM4110C | 07-Jul-20/0 <0.05
Nitrate (N) mg/L 0.05 | SM4110C | 07-Jul-20/0 0.09
Sulphate mg/L 1 SM4110C | 07-Jul-20/0 49
Dissolved Organic Carbon mg/L 0.2 EPA 4152 | 07-Jul-20/0 2.2
Ammonia (N)-Total mg/L 0.01 SM4500- | 07-Jul-20/K 0.23
NH3-H
Total Kjeldahl Nitrogen mg/L 0.1 E3199A.1 | 07-Jul-20/K 0.3
Organic Nitrogen mg/L 0.1 E3199A.1 | 13-Jul-20/K <0.1
Phenolics mg/L 0.002 | MOEE 3179 08-Jul-20/K <0.002
Calcium mg/L 0.02 SM 3120 | 08-Jul-20/0 57.2
Magnesium mg/L 0.02 SM 3120 | 08-Jul-20/0 248
Potassium mg/L 0.1 SM 3120 | 08-Jul-20/0 2.0
Sodium mg/L 02 SM 3120 | 08-Jul-20/0 14.7
Aluminum mg/L 0.01 SM 3120 | 08-Jul-20/0 0.02
Barium mg/L 0.001 SM 3120 | 08-Jul-20/0 0.093
Boron mg/L 0.005 | SM 3120 | 08-Jul-20/0 0.072
Cadmium mg/L |).00001§ EPA 200.8 | 08-Jul-20/0O 0.000215
Chromium mg/L 0.002 | SM 3120 | 08-Jul-20/0 < 0.002

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill, B-Barrie

P

Steve Garrett
Director of Laboratory Services

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior consent from
Caduceon Environmental Laboratories.

Page 7 of 8.



CADUTCE N" CERTIFICATE OF ANALYSIS

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured. Final Report
C.0.C.: G95058, G95059 REPORT No. B20-18632
Report To: Caduceon Environmental Laboratories
WSP Canada Inc. 112 Commerce Park Drive
1450 1st Ave. West, Suite 101 Barrie ON L4N 8W8
Owen Sound ON N4K 6W2 Canada Tel: 705-252-5743
Attention: Kaurel Tamasauskas Fax: 705-252-5746
DATE RECEIVED: 06-Jul-20 JOB/PROJECT NO.: Kinloss Landfill -#101-16945-00
DATE REPORTED: 13-Jul-20 P.O. NUMBER: 121-60018-13
SAMPLE MATRIX: Groundwater WATERWORKS NO.
Client L.D. DUPICATE
#2
Sample 1.D. B20-18632-
13
Date Collected 03-Jul-20
Reference Date/Site
Parameter Units R.L. Method Analyzed
Copper mg/L 0.002 | SM 3120 | 08-Jul-20/0 < 0.002
Iron mg/L 0.005 | SM3120 | 08-Jul-20/0 0.233
Lead mg/L |0.00002] EPA 200.8| 08-Jul-20/0 | < 0.00002
Manganese mg/L 0.001 SM 3120 | 08-Jul-20/0 0.017
Zinc mg/L 0.005 | SM 3120 | 08-Jul-20/0 < 0.005
Anion Sum meg/L Calc. 09-Jul-20/0 5.97
Cation Sum meg/L Calc. 09-Jul-20/0 5.61
% Difference % Calc. 09-Jul-20/0 3.13
lon Ratio AS/CS Calc. 09-Jul-20/0 1.06
Sodium Adsorption Ratio - Calc. 09-Jul-20/0 0.408
TDS(ion sum calc.) mg/L 1 Calc. 09-Jul-20/0 298
Conductivity (calc.) pmho/cm Calc. 09-Jul-20/0 536
TDS(calc.)EC(actual) - Calc. 09-Jul-20/0 0.545
EC(calc.)/EC(actual) - Calc. 09-Jul-20/0 0.981
Langelier Index(25°C) S.l. Calc. 09-Jul-20/0 0.670

1 Fenotincluded in lon Balance Calculations

P

R.L. = Reporting Limit Steve Garrett
Test methods may be modified from specified reference method unless indicated by an * Director of Laboratory Services
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill, B-Barrie

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior consent from
Caduceon Environmental Laboratories.

Page 8 of 8.



CADUCE N’

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.: G95056A

Report To:
WSP Canada Inc.

1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada

Attention:

Kaurel Tamasauskas

REPORT No. B20-18633

Caduceon Environmental Laboratories
112 Commerce Park Drive
Barrie ON L4N 8W8

Tel: 705-252-5743

Fax: 705-252-5746

DATE RECEIVED: 06-Jul-20

JOB/PROJECT NO.: Kinloss Landfill -#101-16945-00

DATE REPORTED: 10-Jul-20 P.O. NUMBER: 121-60018-13
SAMPLE MATRIX: Surface Water WATERWORKS NO.
Client L.D. SWi1 SW2 DUPLICATE
#1
Sample 1.D. B20-18633-1 |B20-18633-2 |B20-18633-3
Date Collected 03-Jul-20 03-Jul-20 03-Jul-20
Reference Date/Site
Parameter Units R.L. Method Analyzed
pH @25°C pH Units SM4500H | 07-Jul-20/0 7.81 8.19 7.84
Conductivity @25°C pmho/cm 1 SM 2510B | 07-Jul-20/0 510 522 513
Alkalinity(CaCO3) to pH4.5 mg/L 5 SM 2320B | 07-Jul-20/0 272 271 272
Hardness (as CaCO3) mg/L 1 SM 3120 | 08-Jul-20/0 275 301 273
Chloride mg/L 0.5 SM4110C | 07-Jul-20/0 3.7 5.9 3.4
Nitrite (N) mg/L 0.05 SM4110C | 07-Jul-20/0 <0.05 <0.05 <0.05
Nitrate (N) mg/L 0.05 SM4110C | 07-Jul-20/0 0.08 0.20 0.09
Nitrate + Nitrite (N) mg/L 0.05 SM4110C | 07-Jul-20/0 0.10 0.20 0.10
Sulphate mg/L 1 SM4110C | 07-Jul-20/0 <1 5 <1
Dissolved Organic Carbon mg/L 0.2 EPA 415.2| 07-Jul-20/0 10.6 41 9.7
Turbidity NTU 0.1 SM 2130 | 08-Jul-20/0 4.1 0.6 4.5
Ammonia (N)-Total mg/L 0.01 SM4500- | 07-Jul-20/K 0.03 0.02 0.03
NH3-H
Phosphorus-Total mg/L 0.01 E3199A.1 | 07-Jul-20/K 0.02 0.01 0.02
Phenolics mg/L 0.002 | MOEE 3179 08-Jul-20/K < 0.002 <0.002 < 0.002
Calcium mg/L 0.02 SM 3120 | 08-Jul-20/0 74.9 79.8 74.4
Magnesium mg/L 0.02 SM 3120 | 08-Jul-20/0 215 24.8 21.3
Potassium mg/L 0.1 SM 3120 | 08-Jul-20/0 04 1.1 04
Sodium mg/L 0.2 SM 3120 | 08-Jul-20/0 1.9 3.4 24
Aluminum (total) mg/L 0.01 SM 3120 | 08-Jul-20/0 0.03 0.05 0.04
Barium mg/L 0.001 SM 3120 | 08-Jul-20/0 0.036 0.036 0.036
Boron mg/L 0.005 | SM3120 | 08-Jul-20/0 0.009 0.014 0.008
Cadmium mg/L |).00001§ EPA 200.8 | 08-Jul-20/0 | <0.000015 | <0.000015 | <0.000015
Chromium mg;‘L 0.002 | SM3120 | 08-Jul-20/0 < 0.002 0.003 < 0.002

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill, B-Barrie

P

Steve Garrett

Director of Laboratory Services

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior consent from
Caduceon Environmental Laboratories.

Page 1 of 2.




CADUCE N’

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.: G95056A

Report To:
WSP Canada Inc.

1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada

Attention:

Kaurel Tamasauskas

REPORT No. B20-18633

Caduceon Environmental Laboratories
112 Commerce Park Drive
Barrie ON L4N 8W8

Tel: 705-252-5743

Fax: 705-252-5746

DATE RECEIVED: 06-Jul-20

JOB/PROJECT NO.: Kinloss Landfill -#101-16945-00

DATE REPORTED: 10-Jul-20 P.O. NUMBER: 121-60018-13
SAMPLE MATRIX: Surface Water WATERWORKS NO.
Client 1.D. SWi1 SW2 DUPLICATE
#1
Sample 1.D. B20-18633-1 |B20-18633-2 |B20-18633-3
Date Collected 03-Jul-20 03-Jul-20 03-Jul-20
Reference Date/Site
Parameter Units R.L. Method Analyzed
Copper mg/L | 0.0001| EPA 200.8 | 08-Jul-20/0O 0.0006 0.0008 0.0004
Iron mg/L 0.005 | SM 3120 | 08-Jul-20/0 0.931 0.090 0.935
Lead mg/L |0.00002 EPA 200.8 | 08-Jul-20/0O 0.00025 0.00061 0.00015
Manganese mg/L 0.001 SM 3120 | 08-Jul-20/0 1.44 0.053 1.44
Zinc mg/L 0.005 | SM 3120 | 08-Jul-20/0 < 0.005 0.010 0.005
Anion Sum meg/L Calc. 09-Jul-20/0 5.55 571 5.54
Cation Sum meg/L Calc. 09-Jul-20/0 5.71 6.20 5.69
% Difference % Calc. 09-Jul-20/0 1.44 413 1.33
lon Ratio AS/CS Calc. 09-Jul-20/0 0.972 0.921 0.974
Sodium Adsorption Ratio - Calc. 09-Jul-20/0 0.0503 0.0841 0.0619
TDS(ion sum calc.) mg/L 1 Calc. 09-Jul-20/0 268 283 268
Conductivity (calc.) pmho/cm Calc. 09-Jul-20/0 503 540 501
TDS(calc.)/EC(actual) - Calc. 09-Jul-20/0 0.526 0.543 0.522
EC(calc.)/EC(actual) - Calc. 09-Jul-20/0 0.985 1.04 0.976
Langelier Index(25°C) S.I. Calc. 09-Jul-20/0 0.567 1.08 0.594

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill, B-Barrie

P

Steve Garrett

Director of Laboratory Services

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior consent from
Caduceon Environmental Laboratories.

Page 2 of 2.




CADUCE N’

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.. -

Report To:

WSP Canada Inc.

1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada
Attention: Kaurel Tamasauskas

REPORT No. B20-34929

Caduceon Environmental Laboratories
112 Commerce Park Drive

Barrie ON L4N 8W8

Tel: 705-252-5743

Fax: 705-252-5746

DATE RECEIVED: 04-Nov-20

JOB/PROJECT NO.: Kinloss Landfill - 121.60018.13

DATE REPORTED: 20-Nov-20 P.O. NUMBER: 101-16945-00
SAMPLE MATRIX: Groundwater WATERWORKS NO.
Client I.D. ow 4 ow5 oW 6 ow7
Sample 1.D. B20-34929-1 |B20-34929-2 |B20-34929-3 | B20-34929-4
Date Collected 03-Nov-20 03-Nov-20 03-Nov-20 03-Nov-20
Reference Date/Site
Parameter Units R.L. Method Analyzed
pH @25°C pH Units SM 4500H | 09-Nov-20/0 7.19 8.08 7.89 7.95
Conductivity @25°C pmho/cm 1 SM 2510B | 09-Nov-20/0 1260 486 523 608
Alkalinity(CaCO3) to pH4.5 mg/L 5 SM 2320B | 09-Nov-20/0 608 225 241 313
Hardness (as CaCO3) mg/L 1 SM 3120 | 09-Nov-20/0 595 275 274 367
Chloride mg/L 05 SM4110C | 09-Nov-20/0 9.6 25 46 16
Nitrite (N) mg/L 0.05 | SM4110C | 09-Nov-20/0 <0.05 <0.05 <0.05 <0.05
Nitrate (N) mg/L 0.05 | SM4110C | 09-Nov-20/0 <0.05 <0.05 <0.05 0.07
Sulphate mg/L 1 SM4110C | 09-Nov-20/0 29 18 18 3
Dissolved Organic Carbon mg/L 0.2 EPA 415.2 | 06-Nov-20/0O 8.9 1.1 1.7 1.9
Ammonia (N)-Total mg/L 0.01 SM4500- | 13-Nov-20/K 2538 0.10 0.26 0.03
NH3-H
Total Kjeldahl Nitrogen mg/L 0.1 E3199A.1 | 17-Nov-20/K 37.2 0.2 0.3 02
Organic Nitrogen mg/L 0.1 E3199A.1 | 19-Nov-20/K 11.4 <01 <01 0.2
Phenolics mg/L 0.002 | MOEE 3179| 16-Nov-20/K < 0.002 <0.002 <0.002 <0.002
Calcium mg/L 0.02 SM 3120 | 09-Nov-20/0 178 62.3 67.1 100
Magnesium mg/L 0.02 SM 3120 | 09-Nov-20/0 36.3 201 259 283
Potassium mg/L 0.1 SM 3120 | 09-Nov-20/0 215 1.0 1.0 04
Sodium mg/L 0.2 SM 3120 | 09-Nov-20/0 257 3.5 10.5 0.8
Aluminum mg/L 0.01 SM 3120 | 09-Nov-20/0 0.08 0.03 0.12 0.05
Barium mg/L 0.001 SM 3120 | 09-Nov-20/0 0.191 0.098 0.078 0.014
Boron mg/L 0.005 | SM 3120 | 09-Nov-20/0O 0.399 < 0.005 < 0.005 < 0.005
Cadmium mg/L |).00001§ EPA 200.8 | 12-Nov-20/0| < 0.000028 0.000022 | <0.000015 | 0.000355
Chromium mg/L 0.002 | SM 3120 | 09-Nov-20/0O < 0.002 <0.002 < 0.002 <0.002
Copper mg/L 0.002 | SM 3120 | 09-Nov-20/0O < 0.002 <0.002 < 0.002 0.002
Iron mg/L 0.005 | SM 3120 | 09-Nov-20/0 18.2 0.024 0.463 < 0.005
Lead mg/L |0.00002] EPA 200.8 | 12-Nov-20/0| < 0.00004 0.00003 0.00013 0.00030
Manganese mg/L 0.001 SM 3120 | 09-Nov-20/0 0.665 0.024 0.039 0.001
Zinc mg/L 0.005 | SM 3120 | 09-Nov-20/0 < 0.005 0.010 0.009 0.005

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

P L]

Steve Garrett
Director of Laboratory Services

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior consent from
Caduceon Environmental Laboratories.

Page 1 of 8.



CADUCE N’

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.. -

Report To:
WSP Canada Inc.

1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada

Attention:

Kaurel Tamasauskas

REPORT No. B20-34929

Caduceon Environmental Laboratories
112 Commerce Park Drive
Barrie ON L4N 8W8

Tel: 705-252-5743

Fax: 705-252-5746

DATE RECEIVED: 04-Nov-20

JOB/PROJECT NO.: Kinloss Landfill - 121.60018.13

DATE REPORTED: 20-Nov-20 P.O. NUMBER: 101-16945-00
SAMPLE MATRIX: Groundwater WATERWORKS NO.
Client I.D. ow 4 oW 5 oW 6 ow7
Sample 1.D. B20-34929-1 |B20-34929-2 |B20-34929-3 | B20-34929-4
Date Collected 03-Nov-20 03-Nov-20 03-Nov-20 03-Nov-20
Reference Date/Site
Parameter Units R.L. Method Analyzed
Anion Sum meq/L Calc. 10-Nov-20/0 13.0 4.94 5.32 6.37
Cation Sum meq/L Calc. 10-Nov-20/0 14.6 5.68 5.98 7.38
% Difference % Calc. 10-Nov-20/0 5.61 7.05 5.92 7.38
lon Ratio AS/CS Calc. 10-Nov-20/0 0.894 0.868 0.888 0.863
Sodium Adsorption Ratio - Calc. 10-Nov-20/0 0.459 0.0927 0.277 0.0189
TDS(ion sum calc.) mg/L 1 Calc. 10-Nov-20/0 684 251 272 322
Conductivity (calc.) pmho/cm Calc. 10-Nov-20/0 1122 487 515 616
TDS(calc.)/EC(actual) - Calc. 10-Nov-20/0 0.543 0.517 0.520 0.530
EC(calc.)/EC(actual) - Calc. 10-Nov-20/0 0.891 1.00 0.985 1.01
Langelier Index(25°C) S.l. Calc. 10-Nov-20/0 0.742 0.794 0.656 1.01

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

P L]

Steve Garrett

Director of Laboratory Services

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior consent from
Caduceon Environmental Laboratories.

Page 2 of 8.




CADUCE N’

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.. -

Report To:
WSP Canada Inc.

1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada

Attention:

Kaurel Tamasauskas

REPORT No. B20-34929

Caduceon Environmental Laboratories
112 Commerce Park Drive
Barrie ON L4N 8W8

Tel: 705-252-5743

Fax: 705-252-5746

DATE RECEIVED: 04-Nov-20

JOB/PROJECT NO.: Kinloss Landfill - 121.60018.13

DATE REPORTED: 20-Nov-20 P.O. NUMBER: 101-16945-00
SAMPLE MATRIX: Groundwater WATERWORKS NO.
Client I.D. OW 11-16 ow 12 oW 13s ow 13l
Sample 1.D. B20-34929-5 |B20-34929-6 |B20-34929-7 | B20-34929-8
Date Collected 03-Nov-20 03-Nov-20 03-Nov-20 03-Nov-20
Reference Date/Site
Parameter Units R.L. Method Analyzed
pH @25°C pH Units SM 4500H | 09-Nov-20/0 7.75 7.95 7.22 7.44
Conductivity @25°C pmho/cm 1 SM 2510B | 09-Nov-20/0 607 700 1240 1210
Alkalinity(CaCO3) to pH4.5 mg/L 5 SM 2320B | 09-Nov-20/0 291 302 546 512
Hardness (as CaCO3) mg/L 1 SM 3120 | 09-Nov-20/0 357 423 647 656
Chloride mg/L 05 SM4110C | 09-Nov-20/0 4.8 3.6 14.7 15.1
Nitrite (N) mg/L 0.05 | SM4110C | 09-Nov-20/0 <0.05 <0.05 <0.05 <0.05
Nitrate (N) mg/L 0.05 | SM4110C | 09-Nov-20/0 2.82 0.63 <0.05 0.07
Sulphate mg/L 1 SM4110C | 09-Nov-20/0 4 64 95 121
Dissolved Organic Carbon mg/L 0.2 | EPA 4152 | 06-Nov-20/0 1.1 4.6 5.3 45
Ammonia (N)-Total mg/L 0.01 SM4500- | 13-Nov-20/K 0.01 0.03 8.02 4.84
NH3-H
Total Kjeldahl Nitrogen mg/L 0.1 E3199A.1 | 17-Nov-20/K 0.1 0.2 9.7 49
Organic Nitrogen mg/L 0.1 E3199A.1 | 19-Nov-20/K 0.1 0.2 1.7 <0.1
Phenolics mg/L 0.002 | MOEE 3179| 16-Nov-20/K < 0.002 < 0.002 < 0.002 <0.002
Calcium mg/L 0.02 SM 3120 | 09-Nov-20/0 94.5 71.9 143 141
Magnesium mg/L 0.02 SM 3120 | 09-Nov-20/0 204 59.2 70.7 73.9
Potassium mg/L 0.1 SM 3120 | 09-Nov-20/0 0.5 1.4 32.3 275
Sodium mg/L 0.2 SM 3120 | 09-Nov-20/0 3.2 6.4 248 244
Aluminum mg/L 0.01 SM 3120 | 09-Nov-20/0 0.04 0.05 0.07 0.10
Barium mg/L 0.001 SM 3120 | 09-Nov-20/0 0.029 0.078 0.096 0.083
Boron mg/L 0.005 | SM 3120 | 09-Nov-20/0 < 0.005 0.426 0.610 0.638
Cadmium mg/L |).00001§4 EPA 200.8 | 12-Nov-20/0| < 0.000015 | <0.000015 | <0.000028 | 0.000125
Chromium mg/L 0.002 | SM 3120 | 09-Nov-20/0O < 0.002 <0.002 < 0.002 <0.002
Copper mg/L 0.002 | SM 3120 | 09-Nov-20/0O 0.002 0.002 0.004 0.004
Iron mg/L 0.005 | SM 3120 | 09-Nov-20/0 0.011 0.061 < 0.005 0.051
Lead mg/L | 0.00002] EPA 200.8 | 12-Nov-20/0 0.00003 0.00008 0.00004 0.00010
Manganese mg/L 0.001 SM 3120 | 09-Nov-20/0 < 0.001 0.002 0.120 0.266
Zinc mg/L 0.005 | SM 3120 | 09-Nov-20/0 < 0.005 0.009 < 0.005 < 0.005

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

P L]

Steve Garrett

Director of Laboratory Services

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior consent from
Caduceon Environmental Laboratories.

Page 3 of 8.




CADUCE N’

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.. -

Report To:
WSP Canada Inc.

1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada

Attention:

Kaurel Tamasauskas

REPORT No. B20-34929

Caduceon Environmental Laboratories
112 Commerce Park Drive
Barrie ON L4N 8W8

Tel: 705-252-5743

Fax: 705-252-5746

DATE RECEIVED: 04-Nov-20
DATE REPORTED: 20-Nov-20
SAMPLE MATRIX: Groundwater

JOB/PROJECT NO.: Kinloss Landfill - 121.60018.13
101-16945-00

P.O. NUMBER:

WATERWORKS NO.

Client I.D. OW 11-16 oW 12 oW 13s ow 13l

Sample 1.D. B20-34929-5 |B20-34929-6 |B20-34929-7 | B20-34929-8

Date Collected 03-Nov-20 03-Nov-20 03-Nov-20 03-Nov-20

Reference Date/Site

Parameter Units R.L. Method Analyzed
Anion Sum meq/L Calc. 10-Nov-20/0 6.23 7.51 13.3 13.2
Cation Sum meq/L Calc. 10-Nov-20/0 7.28 9.03 14.8 14.9
% Difference % Calc. 10-Nov-20/0 7.78 9.22 5.45 6.14
lon Ratio AS/CS Calc. 10-Nov-20/0 0.856 0.831 0.897 0.884
Sodium Adsorption Ratio - Calc. 10-Nov-20/0 0.0743 0.136 0.424 0.415
TDS(ion sum calc.) mg/L 1 Calc. 10-Nov-20/0 311 398 708 710
Conductivity (calc.) pmho/cm Calc. 10-Nov-20/0 600 737 1198 1195
TDS(calc.)/EC(actual) - Calc. 10-Nov-20/0 0.512 0.568 0.572 0.588
EC(calc.)/EC(actual) - Calc. 10-Nov-20/0 0.989 1.05 0.969 0.990
Langelier Index(25°C) S.l. Calc. 10-Nov-20/0 0.746 0.835 0.628 0.815

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

P L]

Steve Garrett

Director of Laboratory Services

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior consent from

Caduceon Environmental Laboratories.

Page 4 of 8.




CADUCE N’

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.. -

Report To:
WSP Canada Inc.

1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada

Attention:

Kaurel Tamasauskas

Caduceon Environmental Laboratories
112 Commerce Park Drive
Barrie ON L4N 8W8

Tel: 705-252-5743

Fax: 705-252-5746

REPORT No. B20-34929

DATE RECEIVED: 04-Nov-20

JOB/PROJECT NO.: Kinloss Landfill - 121.60018.13

DATE REPORTED: 20-Nov-20 P.O. NUMBER: 101-16945-00
SAMPLE MATRIX: Groundwater WATERWORKS NO.

Client I.D. OW 13D ow 15 OW 16 oW 14/14

Sample 1.D. B20-34929-9 | B20-34929- B20-34929- |B20-34929-12

10 "

Date Collected 03-Nov-20 03-Nov-20 03-Nov-20 03-Nov-20

Reference Date/Site
Parameter Units R.L. Method Analyzed
pH @25°C pH Units SM 4500H | 09-Nov-20/0 7.78 7.59 7.82 7.28
Conductivity @25°C pmho/cm 1 SM 2510B | 09-Nov-20/0 763 842 563 968
Alkalinity(CaCO3) to pH4.5 mg/L 5 SM 2320B | 09-Nov-20/0 304 355 262 445
Hardness (as CaCO3) mg/L 1 SM 3120 | 09-Nov-20/0 373 411 332 553
Chloride mg/L 05 SM4110C | 09-Nov-20/0 101 18.6 7.1 13.7
Nitrite (N) mg/L 0.05 | SM4110C | 09-Nov-20/0 <0.05 <0.05 <0.05 <0.05
Nitrate (N) mg/L 0.05 | SM4110C | 09-Nov-20/0 0.13 <0.05 0.33 <0.05
Sulphate mg/L 1 SM4110C | 09-Nov-20/0 79 62 13 40
Dissolved Organic Carbon mg/L 0.2 EPA 415.2 | 06-Nov-20/0 25 16.7 43 8.9
Ammonia (N)-Total mg/L 0.01 SM4500- | 13-Nov-20/K 0.46 0.11 0.08 2.24

NH3-H

Total Kjeldahl Nitrogen mg/L 0.1 E3199A.1 | 17-Nov-20/K 0.6 0.6 0.3 2.7
Organic Nitrogen mg/L 0.1 E3199A.1 | 19-Nov-20/K 0.1 0.5 0.2 0.4
Phenolics mg/L 0.002 | MOEE 3179| 16-Nov-20/K < 0.002 <0.002 < 0.002 0.002
Calcium mg/L 0.02 SM 3120 | 09-Nov-20/0 83.6 102 86.4 184
Magnesium mg/L 0.02 SM 3120 | 09-Nov-20/0 39.8 38.2 28.2 227
Potassium mg/L 0.1 SM 3120 | 09-Nov-20/0 3.6 3.1 1.0 57
Sodium mg/L 0.2 SM 3120 | 09-Nov-20/0 205 13.5 3.6 75
Aluminum mg/L 0.01 SM 3120 | 09-Nov-20/0 0.04 0.05 0.05 0.09
Barium mg/L 0.001 SM 3120 | 09-Nov-20/0 0.144 0.071 0.095 0.034
Boron mg/L 0.005 | SM 3120 | 09-Nov-20/0 0.190 0.046 < 0.005 0.102
Cadmium mg/L |).00001§4 EPA 200.8 | 12-Nov-20/0| < 0.000015 | <0.000015 | <0.000015 | < 0.000015
Chromium mg/L 0.002 | SM 3120 | 09-Nov-20/0O < 0.002 <0.002 < 0.002 <0.002
Copper mg/L 0.002 | SM 3120 | 09-Nov-20/0O <0.002 0.003 0.012 <0.002
Iron mg/L 0.005 | SM 3120 | 09-Nov-20/0 0.586 0.808 0.132 3.23
Lead mg/L |0.00002] EPA 200.8 | 12-Nov-20/0 0.00003 0.00019 0.00007 0.00003
Manganese mg/L 0.001 SM 3120 | 09-Nov-20/0 0.029 0.258 0.154 0.185

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

P L]

Steve Garrett

Director of Laboratory Services

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior consent from
Caduceon Environmental Laboratories.

Page 5of 8.




CADUCE N’

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.. -

Report To:
WSP Canada Inc.

1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada

Attention:

Kaurel Tamasauskas

Caduceon Environmental Laboratories
112 Commerce Park Drive
Barrie ON L4N 8W8

Tel: 705-252-5743

Fax: 705-252-5746

REPORT No. B20-34929

DATE RECEIVED: 04-Nov-20

JOB/PROJECT NO.: Kinloss Landfill - 121.60018.13

DATE REPORTED: 20-Nov-20 P.O. NUMBER: 101-16945-00
SAMPLE MATRIX: Groundwater WATERWORKS NO.
Client I.D. OW 13D OW 15 OW 16 oW 14/14
Sample 1.D. B20-34929-9 | B20-34929- B20-34929- |B20-34929-12
10 "
Date Collected 03-Nov-20 03-Nov-20 03-Nov-20 03-Nov-20
Reference Date/Site
Parameter Units R.L. Method Analyzed
Zinc mg/L 0.005 | SM 3120 | 09-Nov-20/0 < 0.005 <0.005 0.005 < 0.005
Anion Sum meq/L Calc. 10-Nov-20/0 8.01 8.92 5.71 10.1
Cation Sum meq/L Calc. 10-Nov-20/0 8.46 8.94 6.83 11.7
% Difference % Calc. 10-Nov-20/0 2.72 0.129 8.90 7.28
lon Ratio AS/CS Calc. 10-Nov-20/0 0.947 0.997 0.837 0.864
Sodium Adsorption Ratio - Calc. 10-Nov-20/0 0.462 0.290 0.0853 0.138
TDS(ion sum calc.) mg/L 1 Calc. 10-Nov-20/0 419 451 296 543
Conductivity (calc.) pmho/cm Calc. 10-Nov-20/0 742 798 571 954
TDS(calc.)/EC(actual) - Calc. 10-Nov-20/0 0.550 0.536 0.526 0.561
EC(calc.)/EC(actual) - Calc. 10-Nov-20/0 0.973 0.948 1.01 0.986
Langelier Index(25°C) S.l. Calc. 10-Nov-20/0 0.723 0.686 0.731 0.720

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

P L]

Steve Garrett

Director of Laboratory Services

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior consent from
Caduceon Environmental Laboratories.

Page 6 of 8.




CADUCE N’

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.. -

Report To:

WSP Canada Inc.

1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada
Attention: Kaurel Tamasauskas

REPORT No. B20-34929

Caduceon Environmental Laboratories
112 Commerce Park Drive

Barrie ON L4N 8W8

Tel: 705-252-5743

Fax: 705-252-5746

DATE RECEIVED: 04-Nov-20

JOB/PROJECT NO.: Kinloss Landfill - 121.60018.13

DATE REPORTED: 20-Nov-20 P.O. NUMBER: 101-16945-00
SAMPLE MATRIX: Groundwater WATERWORKS NO.
Client I.D. DUP #2
Sample 1.D. B20-34929-
13
Date Collected 03-Nov-20
Reference Date/Site
Parameter Units R.L. Method Analyzed
pH @25°C pH Units SM 4500H | 09-Nov-20/0 7.48
Conductivity @25°C pmho/cm 1 SM 2510B | 09-Nov-20/0 1210
Alkalinity(CaCO3) to pH4.5 mg/L 5 SM 2320B | 09-Nov-20/0 508
Hardness (as CaCO3) mg/L 1 SM 3120 | 09-Nov-20/0 655
Chloride mg/L 05 SM4110C | 09-Nov-20/0 151
Nitrite (N) mg/L 0.05 | SM4110C | 09-Nov-20/0 <0.05
Nitrate (N) mg/L 0.05 | SM4110C | 09-Nov-20/0 0.06
Sulphate mg/L 1 SM4110C | 09-Nov-20/0 121
Dissolved Organic Carbon mg/L 0.2 EPA 415.2 | 06-Nov-20/0 4.8
Ammonia (N)-Total mg/L 0.01 SM4500- | 13-Nov-20/K 4.90
NH3-H
Total Kjeldahl Nitrogen mg/L 0.1 E3199A.1 | 17-Nov-20/K 49
Organic Nitrogen mg/L 0.1 E3199A.1 | 19-Nov-20/K <0.1
Phenolics mg/L 0.002 | MOEE 3179| 16-Nov-20/K 0.003
Calcium mg/L 0.02 SM 3120 | 09-Nov-20/0 141
Magnesium mg/L 0.02 SM 3120 | 09-Nov-20/0 73.7
Potassium mg/L 0.1 SM 3120 | 09-Nov-20/0 274
Sodium mg/L 0.2 SM 3120 | 09-Nov-20/0 243
Aluminum mg/L 0.01 SM 3120 | 09-Nov-20/0 0.10
Barium mg/L 0.001 | SM 3120 | 09-Nov-20/0O 0.082
Boron mg/L 0.005 | SM 3120 | 09-Nov-20/0 0.633
Cadmium mg/L |).00001§ EPA 200.8 | 12-Nov-20/0| < 0.000028
Chromium mg/L 0.002 | SM 3120 | 09-Nov-20/0O < 0.002
Copper mg/L 0.002 | SM 3120 | 09-Nov-20/0O 0.002
Iron mg/L 0.005 | SM 3120 | 09-Nov-20/0 0.053
Lead mg/L |0.00002] EPA 200.8 | 12-Nov-20/0 0.00006
Manganese mg/L 0.001 SM 3120 | 09-Nov-20/0 0.267

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

P L]

Steve Garrett
Director of Laboratory Services

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior consent from
Caduceon Environmental Laboratories.

Page 7 of 8.



CADUCE N’

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.. -

Report To:
WSP Canada Inc.

1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada

Attention:

Kaurel Tamasauskas

REPORT No. B20-34929

Caduceon Environmental Laboratories
112 Commerce Park Drive

Barrie ON L4N 8W8

Tel: 705-252-5743

Fax: 705-252-5746

DATE RECEIVED: 04-Nov-20
DATE REPORTED: 20-Nov-20
SAMPLE MATRIX: Groundwater

JOB/PROJECT NO.: Kinloss Landfill - 121.60018.13

P.O. NUMBER: 101-16945-00
WATERWORKS NO.

Client I.D. DUP #2
Sample 1.D. B20-34929-
13
Date Collected 03-Nov-20
Reference Date/Site
Parameter Units R.L. Method Analyzed
Zinc mg/L 0.005 | SM 3120 | 09-Nov-20/0 < 0.005
Anion Sum meq/L Calc. 10-Nov-20/0 13.1
Cation Sum meq/L Calc. 10-Nov-20/0 14.9
% Difference % Calc. 10-Nov-20/0 6.32
lon Ratio AS/CS Calc. 10-Nov-20/0 0.881
Sodium Adsorption Ratio - Calc. 10-Nov-20/0 0.413
TDS(ion sum calc.) mg/L 1 Calc. 10-Nov-20/0 707
Conductivity (calc.) pmho/cm Calc. 10-Nov-20/0 1193
TDS(calc.)/EC(actual) - Calc. 10-Nov-20/0 0.584
EC(calc.)/EC(actual) - Calc. 10-Nov-20/0 0.984
Langelier Index(25°C) S.l. Calc. 10-Nov-20/0 0.853

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

P L]

Steve Garrett
Director of Laboratory Services

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior consent from

Caduceon Environmental Laboratories.

Page 8 of 8.



CADUCE N’

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.. -

Report To:
WSP Canada Inc.

1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada

Attention:

Kaurel Tamasauskas

REPORT No. B20-34930

Caduceon Environmental Laboratories
112 Commerce Park Drive
Barrie ON L4N 8W8

Tel: 705-252-5743

Fax: 705-252-5746

DATE RECEIVED: 04-Nov-20

JOB/PROJECT NO.: Kinloss Landfill - 121.60018.13

DATE REPORTED: 25-Nov-20 P.O. NUMBER: 101-16945-00
SAMPLE MATRIX: Surface Water WATERWORKS NO.
Client I.D. SW1 SW2 DUP #1
Sample 1.D. B20-34930-1 |B20-34930-2 |B20-34930-3
Date Collected 03-Nov-20 03-Nov-20 03-Nov-20
Reference Date/Site
Parameter Units R.L. Method Analyzed
pH @25°C pH Units SM 4500H | 09-Nov-20/0 8.14 8.12 8.10
Conductivity @25°C pmho/cm 1 SM 2510B | 09-Nov-20/0 392 488 490
Alkalinity(CaCO3) to pH4.5 mg/L 5 SM 2320B | 09-Nov-20/0 201 242 245
Hardness (as CaCO3) mg/L 1 SM 3120 | 06-Nov-20/0 214 260 265
Chloride mg/L 05 SM4110C | 09-Nov-20/0 3.5 5.8 5.8
Nitrite (N) mg/L 0.05 | SM4110C | 09-Nov-20/0 <0.05 <0.05 <0.05
Nitrate (N) mg/L 0.05 | SM4110C | 09-Nov-20/0 <0.05 <0.05 <0.05
Nitrate + Nitrite (N) mg/L 0.05 | SM4110C | 09-Nov-20/0 <0.05 <0.05 <0.05
Sulphate mg/L 1 SM4110C | 09-Nov-20/0 2 10 10
Dissolved Organic Carbon mg/L 0.2 EPA 415.2 | 06-Nov-20/0O 10.3 7.4 71
Turbidity NTU 0.1 SM 2130 | 09-Nov-20/0 0.3 0.6 20
Ammonia (N)-Total mg/L 0.01 SM4500- | 09-Nov-20/K 0.01 <0.01 <0.01
NH3-H
Phosphorus-Total mg/L 0.01 E3199A.1 | 17-Nov-20/K 0.05 0.03 0.04
Phenolics mg/L 0.002 | MOEE 3179| 16-Nov-20/K <0.002 <0.002 < 0.002
Calcium mg/L 0.02 SM 3120 | 06-Nov-20/0 59.0 711 72.7
Magnesium mg/L 0.02 SM 3120 | 06-Nov-20/0 16.1 20.0 20.2
Potassium mg/L 0.1 SM 3120 | 06-Nov-20/0 04 1.3 14
Sodium mg/L 0.2 SM 3120 | 06-Nov-20/0 1.3 3.1 3.1
Aluminum (total) mg/L 0.01 SM 3120 | 06-Nov-20/0 0.04 0.05 0.05
Barium mg/L 0.001 SM 3120 | 06-Nov-20/0 0.013 0.026 0.027
Boron mg/L 0.005 | SM 3120 | 06-Nov-20/0O < 0.005 0.016 0.016
Cadmium mg/L |).00001§ EPA 200.8 | 18-Nov-20/0| < 0.000015 | < 0.000015 | < 0.000015
Chromium mg/L 0.002 | SM 3120 | 06-Nov-20/0O <0.002 <0.002 <0.002
Copper mg/L | 0.0001| EPA 200.8 | 18-Nov-20/0 0.0001 0.0004 0.0002
Iron mg/L 0.005 | SM 3120 | 06-Nov-20/0O 0.088 0.034 0.031
Lead mg/L | 0.00002] EPA 200.8 | 18-Nov-20/0| < 0.00002 0.00003 0.00002
Manganese mg/L 0.001 SM 3120 | 06-Nov-20/0 0.094 0.014 0.014

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

P L]

Steve Garrett

Director of Laboratory Services

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior consent from
Caduceon Environmental Laboratories.

Page 1 of 2.




CADUCE N’

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.. -

Report To:
WSP Canada Inc.

1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada

Attention:

Kaurel Tamasauskas

REPORT No. B20-34930

Caduceon Environmental Laboratories
112 Commerce Park Drive
Barrie ON L4N 8W8

Tel: 705-252-5743

Fax: 705-252-5746

DATE RECEIVED: 04-Nov-20

JOB/PROJECT NO.: Kinloss Landfill - 121.60018.13

DATE REPORTED: 25-Nov-20 P.O. NUMBER: 101-16945-00
SAMPLE MATRIX: Surface Water WATERWORKS NO.
Client I.D. SW1 SW2 DUP #1
Sample 1.D. B20-34930-1 |B20-34930-2 |B20-34930-3
Date Collected 03-Nov-20 03-Nov-20 03-Nov-20
Reference Date/Site
Parameter Units R.L. Method Analyzed
Zinc mg/L 0.005 | SM 3120 | 06-Nov-20/0O < 0.005 0.006 0.007
Anion Sum meq/L Calc. 10-Nov-20/0 4.17 5.20 5.25
Cation Sum meq/L Calc. 10-Nov-20/0 4.34 5.36 5.46
% Difference % Calc. 10-Nov-20/0 2.00 1.52 1.92
lon Ratio ASI/CS Calc. 10-Nov-20/0 0.961 0.970 0.962
Sodium Adsorption Ratio - Calc. 10-Nov-20/0 0.0381 0.0829 0.0826
TDS(ion sum calc.) mg/L 1 Calc. 10-Nov-20/0 204 256 260
Conductivity (calc.) pmho/cm Calc. 10-Nov-20/0 393 485 492
TDS(calc.)/EC(actual) - Calc. 10-Nov-20/0 0.520 0.525 0.530
EC(calc.)/EC(actual) - Calc. 10-Nov-20/0 1.00 0.994 1.00
Langelier Index(25°C) S.l. Calc. 10-Nov-20/0 0.782 0.923 0.917

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

P L]

Steve Garrett

Director of Laboratory Services

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior consent from
Caduceon Environmental Laboratories.

Page 2 of 2.
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APPENDIX

SUMMARY OF
GROUNDWATER RESULTS
(PRE-2007) — R.J. BURNSIDE



GROUNDWATER SAMPLING
KINLOSS TOWNSHIP LANDPILL SITE (W99613)

OBSERVATION WELL #4

SEP 00
PH 7.97
ccnductivity 1190
chloride 64
hardness 488
D.o.c. 8.4
phenols -
colour 6
alkalinity 582
iron 9.60
Potasgium 20.9
magnesium 46 .4
calcium 119
sodium 69.2
Sulphate 46
nitrite <0.02
ammonia 3.01
TKN (nitrogen) 3.36
nitrate <0.1
Nickel -
Arsenic -
Cadmium <0.002
Chromium <0.01
Copper <0.01
Mercury -
Manganese 0.45
Boron 0.27
Lead <0.001
Selenium -
Zinc 0.42
Cyanide -




GROUNDWATER SAMPLING
KINLOSS TOWNSHIP LANDFILL SITE (W99613)

OBSERVATION WELL #5
MAY 97 |SEP 97 |MAY 98 |ocT 98 |may g8 ocT 9;,'
pH 7.78 7.81 8.53 7.43 8.24 7.86 _]
conductivity |431 436 544 456. 442, 438
chloride <1 4 4 2. 1. 1
hardness 221 241 174 233, 244, 266
D.o.cC. 0.6 0.6 4.2 <0.5 0.9 1.0
pPhenols - - - -
}Eolour <5 9 <5 <5 <5 <5
lailkalinicy 208 217 410 248. 204. 230
iron 0.18 0.04 0.25 0.07 0.03 0.07
Potasgium 0.7 1.14 1.63 0.89 0.79 -.98
magnesium 24.5 26.9 11.3 22.9 23.3 25.8
calcium 48.2 52.1. |[s1.0 55.4 59.3 63.8
sodium 8.0 3.87 93.5 9.02 4.26 4.61
sulphate 17 11 19 13. 21. 19
nitrite <0.01 g.01 0.97 <0.02 <0.02 <0.02
ammonia 0.40 0.15 0.19 0.12 0.11 0.14
TKN (nitrogen) | 0.70 0.49 2.21 1.28 0.94 0.49
nitrate <0.05 0.05 - <0.1 0.20 <0.1
Nickel - - - -
'LArsenic - - -
ﬂgadmium <.0003 [ <0.005 |<0.002 <0.002 1<0.002 |<0.002
Chromium <0.002 |<0.02 <0.02 <0.02 <0.02 <ﬂ‘°1ql
Copper 0.002 <0.02 <0.01 <0.01 <0.01 <0.01
uMercury - - - -
lManganese 0.22 0.20 0.07 0.16 0.25 0.10
Boron 0.019 <0.02 0.04 0.11 0.10 0.02
Lead 0.0005 {<0.04 <0.03 0.04 <0.03 <0.03
Selenium - - - -
Zinc 0.017 <0.01 1.01 0.41 0.07 0.02
Cyanide - - - -




GROUNDWATER SAMPLING
KINLOSS TOWNSHIP LANDFILL SITE (W99613)

OBSERVATION WELL #5

MAY 00 SEP Q0
pH 7.70 8.18
conductivity 443 441
chloride 1 2
hardness 282 248
D.o.c. 1.3 0.7
prhenols - -
colour <5 <5
alkalinity 236 226 __w
iron 0.04 0.03 _"
pPotagsium 0.34 1.10
magnesium 28.4 26.3
lcalcium 65.9 55.8
ﬂsodium 5.82 3.95
sulphate 15 12
nitrite <0.02 |<0.02 |
ammonia 0.08 0.11
TKN (nitrogen) |4.01 0.20
nitrate 0.85 <0.1
Nickel - - H
Arsenic - -
Cadmium <6.002 "<0.002
Chromium <0.01 <0.01
Copper 0.01 0.01
Mercury - -
Manganese 0.40 0.27
|Boron 0.05 0.15
Lead <0.0005 | <0.001
Selenium - -
Zinc 0.14 0.19
Cyanide - -




GROUNDWATER SAMPLING
KINLOSS TOWNSHIP LANDFILL SITE (W99613)

OBSERVATION WELL #6

[L MAY 57 |SEP 97 [MAY 98 [ocT 98 |mav 55 |oon 9?”
HPH 7.4 7.5 8.405 8.14 8.07 7.76
conductivity |[sgg9 528 467 485. 489. 489
chloride 2.40 6 4 5. 4. 5
hardness 270 175 257 252. 262. 275 |
D.o.cC. 0.9 0.7 0.6 0.6 0.7 0.7
phenolg - - - - _ﬂ
colour <5 7 <5 <5 <5 <5
alkalinity 248 256 254 264, 246, 260
iron 0.99 1.21 1.07 0.74 0.75 0.17
Potassium 0.9 1.3 1.20 1.03 1.33 l.18
[Tagneaium 26.0 26.3 24.2 23.0 24.3 23.3
calcium 65.3 26.7 63.2 63.0 65.0 71.8
sodium 10 9.06 8.38 10.5 10.2 12.5
sulphate 19 13 17 21. 20. 29
nitrite <0.01 0.01 0.02 <0.02 <0.02 <0.02
ammonia 1.77 0.36 0.26 0.39 0.38 .0.28
TKN (nitrogen) 1.84 19.3 0.83 0.74 0.73 1.02
nitrate <0.05 <0.05 <0.1 <0.1 0.15 <0.1
Nickel - - - -
Arsenic - - - -
Cadmium <.0003 |<0.005 <0.002 <0.002 | <0.002 <0.002
Chromium <0.002 |<0.02 <0.02 <0.02 <0.02 <0.01
Copper <0.002 |<0.02 <0.01 <0.01 <0.01 0.01
Mercury - - - -
Manganege 0.13 0.13 0.1l 0.13 0.14 0.02
Boron 0.028 <0.02 Q.05 0.10 0.08 0.04
Lead 0.0002 {<0.04 <0.03 <0.03 <0.03 <0.03
Selenium - - - -
Zinc 0.005 0.02 1.18 0.01 1.87 0.04
Cyanide - - - -




GROUNDWATER SAMPLING
KINLOSS TOWNSHIP LANDFTILL SITE (W99613)

OBSERVATION WELL #6

MAY 00 SEP 00
pPH 7.62 7.98
conductivity 480 488
chloride 4 2
hardness 282 260
D.o.C. 0.9 0.7
phenols - -
Hcolour <5 <5
alkalinity 248 262
iron 1.20 '1.53
potassium 0.9%6 1.16
magnesium 25.9 24.6
calcium 70.2 63.5
¢Eodium 12.5 10.5
sulphate 24 19
nitrite <0.02 <0.02
ammonia 0.06 0.08
TKN (nitrogen) |0.s58 0.08
nitrate 0.94 <0.1
Nickel - -
Arsenic - -
Cadmium <0.002 |<0.002
Chromium <0.01 <0.01
Copper <0.01 <0.01
Mercury - -
Manganese g.o8 0.08
Boron 0.05 0.08
Lead <0.0005 | <0.001
Selenium - -
Zinc 0.07 0.21
Cyanide - -




GROUNDWATER SAMPLING
KINLOSS TOWNSHIP LANDFILL SITE (W99613)

OBSERVATION WELL #7

SEP 97 |MAY 98 |mMay 99 MAY 00 SEP 00
pPH 7.97 7.97 7.56 7.53 8.01
conductivity 400 407 478. 468 481
chloride 2 2 <1 1 1
hardnesg 166 270 296. 303 298
D.Oo.cC. 0.9 0.6 0.9 1.1 1.1
Lphenols - - - -
colour 11 <5 <5 <5 <5
alkalinity 212 250 270. 251 277
iron 0.42 0.84 <0.02 0.27 0.49
potassium 0.68 0.82 0.54 <0.2 0.84
magnesium 20.0 22.1 19.5 21.9 22.5
caleium 33.4 71.6 B6.2 85.2 82.1
Sodium 0.72 0.94 1.63 2.99 l.1s6
sulphate <2 2 17. 8 9
E;itrite 0.01 <0.02 <0.02 <0.02 <0.02
H?mmonia 0.10 <0.05 <0.05 <0.05 <0.05
HIKN(nitrogen) 0.18 0.40 2.31 0.51 <0.05
nitrate 0.14 0.12 0.17 1.03 <0.1
Nickel - - - -
uﬁrsenic - - - -
Cadmium <0.005 | <0.002 |<0.002 <0.002 <0.002
Chromium <0.02 <0.02 <0.02 <0.01 <0.01
Copper 0.02 <0.01 <0.01 0.01 <0.01
Mercury - - - -
Manganese <0.02 0.06 <0.02 0.03 0.93
Boron <0.02 [0.03 0.03 0.06 0.11
Lead 0.04 <0.03 <0.03 <0.0005 [<0.001
Selenium - - - -
,Zinc 0.87 0.86 0.02 0.19 0.24
ugyanide - - - -




GROUNDWATER SAMPLING
KINLOSS TOWNSHIP LANDFILL SITE (W99613)

OBSERVATION WELL #12

SEP 397 |MAY 98 oCT 98 MAY 99 |ocT 99 |May 00

pPH 7.59 7.89 8.01 7.59 7.73 7.63
conductivity 1030 842 879. 855. 343 907
chloride 13 8 8. 9. 8 8
hardness 659 550 S81. 565. 616 562
D.o.c. 2.0 1.4 2.1 1.8 1.9

phenolg - - - -

colour 7 <5 <5 <5 <5
alkalinity 339 334 382. 320. 350

iron <0.04 0.29 0.02 <0.02 0.07
Potagsium 2.89 4.20 2.62 2.82 2.73
magnesium 81.1 66.8 67.1 62.0. 70.1
calcium 130 110 122, 124. 131

sodium 11.9 11.0 11.1 f12.1 13.0
sulphate 220 162 17s6. 184. 180

nitrite 0.02 0.05 |[<0.02 0.03 0.03
ammonia 0.11 <0.05 <0.05 <0.05 <0.05

TKN (nitrogen) |o0.24 0.44 0.60 0.67 0.48
nitrate B8.56 8.07 7.01 6.64 9.65

Nickel - - - -

Arsenic - - - -

Cadmium '<0.005 {<0.002 <0.002 <0.002 |<0.002
Chromium <0.02 <0.02 <0.02 <0.02 <0.01
uCopper <0.02 <0.01 0.01 <0.01 <0.01
Mercury - - - -

Manganese 0.07 0.02 <0.02 <0.02 <0.02

Boron 0.61 0.75 0.60 0.50 0.50

Lead <0.04 <0.03 <0.03 <0.03 <0.03
Selenium - - - -

Zinc 0.01 0.08 <0.01 0.02 0.03
Cyanide - - - -




GRCUNDWATER SAMPLING

KINLOSS TOWNSHIP LANDFILL SITE (W99613)

OBSERVATION WELL #12

SEP 00 "
LPH 7.85
conductivity 900
chloride 7
hardness 308
D.o.c. 1.4
pPhenols -
colour <5
alkalinity 373
iron 1.84
potassium 14.1
magnesium 20.8
calcium 88.9
sodium 181
Sulphate 177
nitrite <0.02
ammonia <0.05
TKN(nitrogen) | <0.0s
nitrate 3.97
Nickel -
Arsenic -
Cadmium <0.002
Chromium <0.01
Copper 0.01
Mercury ~
Manganese 0.06
Boron 0.58
Lead <0.001
Selenium -
M?inc 0.13
[gyanide - I




GROUNDWATER SAMPLING
KINLOSS TOWNSHIP LANDFILL SITE (W99613)

OBSERVATION WELL #13

SEP 97 |MAY 98 |ocT 98 | MAY 99 OCT 93 | mMay 00
PH 7.24 7.64 7.69 7.06 7.46 7.40
conductivity 1570 1430 l410. 1450 1300 1270
chloride 72 63 60. 47. 34 36
hardnegs 871 903 879. 855, 831 823
D.o.cC. 2.9 1.9 2.0 2.1 2.0 1.5
phenolg - - - - -
colour 9 <5 ° <5 <5 <5 <5
alkalinity 363 400 470. 33s8. 386 289
iron <0.04 0.19 0.07 <0.02 <0.02 3.98
potassium 6.92 12.3 12.1 14.4 16.5 16.3
magnesium 115 92.5 89.8 82.8 83.6 97.5
calcium 159 209 204, 206, 195 1689
sodium 42.0 34.9 36.9 34.6 29.4 31.0
sulphate 510 121 397. 462. 372 433
nitrite 0.05 <0.02 <0.02 <0.02 0.03 <0.02
ammonia 0.09 <0.05 0.o08 <0.05 0.05 <0.05
TKN (nitrogen) [o0.17 0.51 0.55 1.19 0.42 0.42
nitrate 1.60 3.59 2.40 3.95 1.96 2.71
IﬂNickel - - - - -
Arsenic - - - - - _]
Cadmium <0.005 [0.004 [<0.002 [<0.002 |<0.003 <0.002J’
uChromium <0.02 <0.02 <0.02 <0.02 <0.01 <0.01
"Copper <0.02 0g.01 <0.01 <0.01 <0.01 g.o01
uggrcury - - - - -
"Manganese 0.48 0.21 0.21 0.15 0.18 0.33
'Boron 0.53 0.57 0.56 0.63 0.59 0.64
Lead <0.04 <0.03 <0.03 <0.03 <0.03 <0.0011
Selenium - - - -
Zinc <0.01 0.70 <0.01 0.17 0.09 0.14
Cyanide - - - - -




GROUNDWATER SAMPLING
’ KINLOSS TOWNSHIP LANDFILL SITE (W99613)

OBSERVATION WELL #13

SEP 00
pH 7.79
f[conductivity |1240
ﬂphloride 31
hardness 701
D.o.c. 1.6
pPhenols -
colour <5
alkalinity 382
iron 0.23
Potassium 14.4
magnesium 81.2
calcium 147
sodium 27.7
sulphate 358
[nitrite | <0.02
ammonia <0.05
TKN (nitrogen) |<0.05
nitrate 1.69
[Nicker |-
"Arsenic -
,Cadmium <0.002
”Chromium <0.01
Copper " 1<0.01
Mercury -
Manganese 0.09
Boron 0.54
Lead 0.009
Selenium -
Zinc 0.06
Cyanide -




Appendlx D

Groundwater Chamisuy - Cbservation Weils
Kinloss Landfill Sits
RUC ow4 ows ows owy owi2 Oow13 OW4 ows ows owr owiz ow1a OW4
Paramater Units OW7 OW1Z2  Aye. 00 Ma 00 00 00 Sa 5S¢, Se, May-01
Vadose Zone Monitoring
Methane SLEL NA NA NA NA NA NA NA NA NA NA NA NA NA
Oxygen % Volvol _ NA NA NA NA NA NA NA NA NA NA NA NA NA
General Chamistry
PH Value pH unts 7.18 7.7 7.62 7.53 763 74 7.87 B.18 708 B.01 7.85 7.78 7.53
pH Valua (Fieid) PH units NA NA NA NA NA NA NA NA NA NA NA NA NA
Temperature (Field) c NA NA NA NA NA NA NA NA NA NA NA NA NA
Ammonia as N mgL iz 0.08 0.06 <0.05 < 0.05 < 0.05 a0t 0.1 0.08 <0.05 < 0.05 <0.0§ 45
Ammonia (unionized) mg. NA NA HA NA NA NA NA NA NA NA NA NA
Toul Kj Nitrogen (as N) mgiL 386 40 058 0.51 044 042 3.36 0.08 < 0.05 < 0.05 <005 53
Nitrata (as N} mgiL 250 6355 457 1.01 0.85 0.84 1.03 2 27 <01 <01 <01 97 1.68 <01
Nitrita (as N) mg <0.02 <0.m < 0.02 <0.02 002 <0.02 <0.02 < 0.02 <0.02 <0.02 <0.02 <0.02
Natrats + Nitrits (as N) mgA. 1.01 0.85 0.54 1.03 434 <0.10 <0.10 <010 387 160 <0.10
Otuamcm(asc) mgiL 31 3 a3 "7 1.3 0.9 11 13 B4 07 1.1 14 18 164
usicm 1160 43 480 207 1190 488 481 500 1240 1620
(Fieks) usicm NA NA NA NA NA NA NA NA NA NA
Sulphats (as SO4) mg. 253 284 4 15 24 142 - 48 1] [ pred 358 7
Alkalinity (CaC03) mg/L. 585 238 248 R 582 262 n 373 3a2 708
Chionds (as Ci) mgA. 126 127 46 1 4 8 64 2 1 7 3 6
Colour TCU 10 <5 <5 <5 ] <5 <5 <5 <5 20
Calculatad Hardnass (as CaC03) mon 513 262 282 562 488 260 288 308 10 o
Total Casions maeg/L 13.54 5.89 621 1583 nxn 13.52 5.16 5.60 6.02 14.38 15.59 20.53
Total Anions magiL 12.58 5.12 5.64 529 10.13 18.00 14.40 483 569 6.76 11.62 16.08 19.31
lon Balancs % diet. 3.68 7.0 4.80 7.81 713 6.51 a7 3.31 0.05 226 10.60 1.55 3.08
Calculated T.0.S. mgn o7 278 303 280 568 877 734 253 82 201 741 w05 1033
Trace Matals
Aluminum, Al mor. 004 <003 op . 029 1.83 217 <0.03 <003 089 030 124 0.17 <003
Banum, Ba mgiL. 0.50 054 52 1477 0k piss- I 083 gag 0.64" 017G 08T gt - L1 ¢ s 0.32 0.18
Baron, B mgi. 250 275 253 025 005 0.05 0.08 0.51 0.64 0zZ7 0.16 0.08 0.1 0.58 0.54 022
Cadmium, Ca moL. 0.002 002  q.002 €0002 <0002 <00mz  <gpg €002 <0002 <0002 <gog €00 <002 <0002 <goz < 0.002
Caicium, Ca mA, 1200 859 702 853 1880 1190 558 835 821 889 147.0 200.0
Chromium, Cr mgilL 001 00t gg <001 <0.01 <00 <0.01 0.01 <0m <001 < 0.01 < 0.01 <0.01 < 0.01 <001 <0.01
Copper, Cy mglL 050 05 050 <0.01 0.01 <0.01 001 o 0.01 <00 0.0 <00 < 0.0 0.01 <001 <001
kron, Fe mp/L 016 0.8 018 585 0.04 127 ga7- 374 a3gs 86 0.03 15 o4 1.84 023 127
Lead, Pp moA 0.003 0003 0003 <00005 <0005 <00005 < 0.0005 00011 <00011 <gpoy < 0001 <0001 <gooy < 0.00 0.009 0004 -
Magnesium, Mg mg. 517 284 259 219 782 075 464 263 248 25 208 812 512
Manganase, Mn mgiL 010 003 pg 0.73 - 044" 0.08 0.03 0.08 - 0.33 0.45. 027 0.08 0.83 0.06 0.09 a7
Potassium, K , mg/L. 21,70 o.M 0.96 <020 274 16.30 2090 1.10 118 0.84 14.10 1440 20.80
Sikica, Reaciive (as 5i02) mgill. 125 138 120 56 02 L) 148 16.0 138 72 103 8.0 4.5
. Na mgf. 1005 1042 1023 517 5.82 125 299 122 n 60.2 3.85 105 1.18 181 7 126
Zinc, Zn mgL 250 251 25 0.43 0.14 0.07 0.19 0.08 0.14 042 018 021 0.24 0.13 0.06 0.01
Note: Vrrwmmmdmm ihe Reasonabie mmm.mwwuumwdusdhm mmuu&m. mmhhmm
F%mmwaw“humm-mw 3 Bumaie Auscsias Lawog



Appendix D
Gmmcbmhuy-ohwmm' Wells
Kinloss Landfill Sitg

NA NA
NA NA
8 DRY 789 ;
: NA NA NA NA
c NA NA NA NA KA NA
mgiL 0.06 <005 5.48 0.08 ooe DRY <0.05 0w 621 0.08
mgiL NA NA NA NA NA NA NA NA NA NA NA NA NA
mgiL a1 o141 0.43 027 0.54 7.18 0.33 0.3 DRY 0.66 10.1 08
Nasate (as N} mgiL. 258 6.55 457 <01 <01 <01 658 - 2g4 <01 <01 <01 DRY 658 192 0.44 08
Hitrite (as N) mgL. <002 < 0.02 <0.02 <02 <o 0.03 <a@ <002 DRY  <om <0 <02 <020
Nitrate + Nitrita (as Ny mgi. <0.10 <0.10 <0.10 8.58 284 0.13 <aie <10 DRY 8.58 182 044 00
Organic Cavon (as ©)  mgL 31 as 33 0e 08 14 1.3 22 82 . gg 1 DRY 15 s 189 . 747
vity usicm 4“1 482 418 880 1410 1770 477 524 DAY 978 1530 1880 T24
usicm NA . NA NA NA NA NA NA NA DRY NA NA NA NA
Sulprata (as $04) mg/lL 253 316 284 18 18 3 o5 n 37 14 20 DRY 141 % - i 3
Alkgknity (CaCO3 mgiL 234 282 239 405 402 681 27 250 DRY 50 484 858 53y
Chioride (as Cy) mgl. 126 120 127 2 2 1 4 2 128 2 1 ORY s 50 1ur 10
Colour Tcu 7 8 <5 <5 <§ 7 <5 <§ DRY <5 <5 <5
Caiculated Haruness (ag Caca3)  mga 264 n 264 862 855 846 252 274 DRY 560 850 785 183
Yoial Cations mag/L 5.51 5.88 5.37 11.80 18.82 19.93 520 599 DAY 1183 19.13 21.81 1278
Total Anions moeg/L 5.11 563 4.87 10.68 17.15 17.95 489 5.44 DRY 10.5¢ 17.45 zo 1%
lon Balancs % aiff, 3.80 214 454 5.07 492 522 314 4.78 DRY 8.16 4.61 0z3 44
Caiculated T.0.5. mgA 269 222 24 576 1008 74 24 284 DRY 585 (¥ 1248 847
Trace Matais
Adaminum, Al mgL < 0.03 <003 <003 <003 <003 < 0.01 < 0.01 < 0.01 DRY <041 <0.01 <0.01 0058
Banum, ga mgin 050 054 52 0.08 0.07 < 0.04 0.08 on 0.144 0.085 0.098 DRY 0.069 0.12 0.185 0.007
8oron, B mg/L 250 275 283 0.02 0.03 <0.02 0.41 a7 026 0.02 0.04 DRY a2 on 025 0.
Cadmium, cd Mol - 0.002 0,002 0.002 < 0.002 < 0.002 < 0.002 <0002 <qopg <00001  <ppog1 < 0.0001 DRY <00001 < 0.0001 0.0001 0.0004
Calcium, Ca mgiL 625 692 748 103.0 1910 176.0 58.0 68.7 DRY 108.0 1820 2040 249
Chromium, Cr mgit. 001 001 0.01 < 0.01 < 0.01 < 0.01 < 0.01 <0.01 < 0.005 < 0.005 < 0LOOS DRY < 0.005 < 0.005 < 0LOGS < 0.005
Copper, Cu mg/L. 050 050 g5 < 0.01 <001 < 0.0 < 0.01 <001 < 0.002 < 0.002 < 0.002 DRY 0.002 0.003  <gope 0.002
on, Fe mgiL 016 018 .18 < 0.02 084  <gm < 0.02 0.03 601 0.03 047 DRY 0.04 <0.03 033 <0.03
Lead, pp mgt. 0.003 0003 g3 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 <0.0005 <gogos < L0005 DRY <00005  <0.0005 «gpg0gs 0.0021
Magnesium, g mgiL 281 239 18.8 738 7 502 28.1 248 DRY 28 86.1 572 308
Manganesa, Mn mgiL. 010 003 qgg 027-  opa . 0.07 <0.02 007 0535 0221 goa DRY < 0.005 112 0697 . 0.008
Potassium, K mgiL 0.61 0.83 0.67 120 18.60 280 <100 1.10 DRY 440 2050 20.30 306
Siica, Reaciive (as Sia2) mgiL 14.0 128 57 87 8.4 73 69 85 DRY 4 44 70 57
Sodium, Na mglL 100.5 1042 q023 5.08 9.89 1.35 665 s 139 38 12 DRY 10 3.9 11§ 205
Zinc, Zn mgi. 250 251 25 0.03 0.04 0.01 0.01 0.05 0.007 < 0.005 < 0.005 DRY < 0.005 < 0.005 0.115 0.040
Note: Whila ConCenurations of Parametery @xcaading the Reasonable Use Critariz
Fﬂﬂ-umcmmuwﬂu\mn-mwm R4 Burmsce Assocmies Livies
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PH Value {Fiaid)
Temperaiwe (Fieid)
Ammonia as N

Ammaonia {un-anized)

Total Kjekahi Nerogen (as N

8.55

38

318

275

4.57

33

264
127

0.52
263

0.01

0.50
0.18
0.003

EggEgss:

“EEEERE

A
SR
-

<0.0

0.068

0.02

= 0.0001

< 0.005
< 0.002
< 0.0005

0076

< 1.00

86

< 0.005

Egpiko- g

<00

g

<0.1

< 0.0001

85.0

< 0.005
< 0.002

<0.03

< 0.0005

18.0

< 0.005

< 1.00
08

< 0.005

1054
2.31

< 0.01
0.085
0.47

< 0.0001

9.8
< 0.005
< 0.002
< 0.03

< 0.0005

648
< 0.005

4.7
< 0.005

3.47

M
M
55
<5
w7
17.83
18.57

1074

< 0.01
0.11
0.89

< 0.0001
173.0

< 0.005

< 0.002

<0.03

< 0.0005

10.40

4.1

a3
< 0.005

<0.01

0.03

< 0.0001
< 0.005

< 0.002
0.15

< 0.0005

0.051
1.00
6.1
10.9
< 0.005

Lk

$3%353388588333 §32%%28855938885833

s

1168
nm
254

<Q.0
0.075

0.0002
1040
< 0.005
0.002
< 0.03
< 0.0005
21

<0005

710
44

< 0.005

1138

<0.01
0.127

< 0.0001
181.0
< 0.005

<0.03

< (L0005
100.0
o113
25.30
44
40.8

< 0.005

211 212

L} 7.66
72 (A}
122 126
0.12 0.12
0.0004 0.0003

614
597
138

0.015
0.017
0.024
< 0.0001
76.8
< 0.0a5
< 0.0005
037
< 0.0005 < 0.0005
76 230
0.403 0.087
0.80 0.80
6.4 56
a a8
0.158 0.00
R J Bumeos Acsocaies Lamicd
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Appendix D
ﬁmunamchum-ohwvm Wolly
Kinioss Landfill Sits

PH unuds

PH units

‘c

mgiL

mgit

mg

mglL 2.58
mgil

mgL

mgi. KR
usicm

usfem

mgi 253
mg/L.

mg/L 128
TCU

mgiL

meg/L.

meqgi

% diff.

mgt.

mgL

mgiL 0.50
mg/iL 250
mgiL 0.002
mgl.

mglL aom
mgA. 0.50
mgit 0.18
mgi 0.003
mglL

mgiL 0.10
mgL

mgi.

mgiL 100.5
melL 2.50

36

316

128

75

0.01
0.50
0.18

4.57

a3

127

< 0.005

0.008
0.0002
834
< 0.005
< 0.0005
<0.03
< 0.0005

0.032
0.40

08
< 0.005

™
768
44

< 0.0008

< Q.02

787
123

241
< 0.02
24

0.0
0.118

< 0.0001
2330

< 0.005
0.0015

<0.03

< 0.0005
1120
013
2380
4.0
45.1
0.011

7.84
7.67
1.9
<0.05
< 0.0005

<01
< 0.02
<0.10
<05
511
481

<5
273
5.50

0.026
0.078

< 0.0001

< 0.005
< 0.0005

< 0.0005
218
0.08
1.00
13.2
4
0.049

a17

11.36
1107
1.26

0.016
0.068

0.0004
107.0
< 0.005

<003
< 0.0005
68.7

4.80
a7
8.2
0.037

7.29
6.82
125
173
0.0257

<01

< 0.2

<0.10
4.7
1620
134
20
16

783
1929
18.68

NA
NA 0.9
7.53 128
NA 6.78
NA L ¥

< 0.05 48
NA 0.0175
a1 183
1.87 <01

< 0.02 <Q.a2
197 <01
22 166 -
16560 2300
NA 2224
482 . g1
2 853

<5 Tz
831 820
18.80 444
18.61 26.08
1.88 324
11587 1481
0.a25 < 0.005
0.085 0.225
0.857 0.307

< 0.0001 < 0.0001
183.0 25

< 0.005 < 0.005
0.0012 < 0.0005

<0.03 0.07

< 0.0005 < 0.0005
9.8 as
0.053 0663
25.70 258
8.3 6.05
T4 146
0.04 0.016

R J Bumede Associsss Limued

Wi 13



Appendix D
Gmmurcmw-chmmm
Kinloss Landfill Site

pH units
il'HVﬂ\n(ﬁdd) PH units
emperanue (Fiad) c
Ammania as N mgiL
Ammonia (un-onized) mgiL
Towwuhnom(asu) mgi.
Nilraio (as ) mgiL 250 655 457
Nitrits (as N) mg
hﬁmrﬂ-tma(ashl) mgiL
Dissaived Organic Carbon (as ) mglL 31 38 33
c 4
Canductivity (Fiei) usian
Sulphaia (as SO4) mgiL 253 316 284
Alalinity (CaC03) mglL
Chionde (as C1) mgiL 128 120 g3
Colowr TCU
Caluml'hm:uutucwo;u mgiL
Total Catons magA.
Total Anions maegh,
lon Balance % aft.
Calcuated T.0.5, gL
Trace Mowis
Aluminum, Al mgA
Banum, Ba mgL 050 054 52
Boron, B gL 25 275 243
Cadmium, Cg mgL 002 0002 Q002
Calcum, Ca mgL
Cheomium, mgiL. 001 001 g
Coppar, Cu mgiL 050 050 os0
lron, Fe mgL 016 018 o1g
Leaa. Pb L 0003 0003 pogs
Manganese, M mgA. 010 003 oo
MK mgA.
S&G.Rm.(asaozj mgll.
Soduim, Na mgil. 100.5 1042 1023
Zinc, 2n mgiL 250 251 250
mwmwun-h . ing the R Use Craerg

FAClancah2004uminio 13 Wnnua Dala\2003uve6613 - 2004 Database xiexcwy

7.95 773
7.83 7.38
128 108
0.05 021
0.0008 0.001
.18 038
<01 01
< 002 <0.02
<@ 0.1
1.5 18
468 518
458 473
23 21
232 280
3 5
<25 98
246 252
5.07 S.44
52 5.78
128 3.09
285 287
< D.005 < 0.006
0.065 0.0m
o012 a0
0.0002 < 0.0001
501 859
< 0.006 < 0.005
<0.0005 <« 0.0005
<0.03 o
< 0.0005 < 0.0005
24 213
0.347 0101
0.7 0.8
5.82 817
29 83
011 < 0.005

1.76
1.38
103
< 0.05

< 0.0002

o017
013
<0.02
013

n

134

< 0.05

< 0.0002
a3
481

<0.02
4.81
a1
850

112
419

<25
514
10.93
12
1.31
579

< 0.005

< 0.0001
1]

< 0.005
0.0012

< 0.03

< 0.0005
68.7

< 0.005
.5
45
6.5

< 0.005

7.49 163
703 NA
10.8 NA
< 0.05 0.27
< 0.0001 NA
043 0.7
284 0.33
< 0.2 0.12
284 0s
33 24
1560 78
1379 NA
458 172
383 306
60 30
28 o4
7w 545
17.60 X v]
19.28 10.58
348 7681
1123 637

0.089 0.123
0814 0.353
< 0.0001 < 0.0001
176 134
<0005  <pogs

00014 < g00ps
<0.03 < 0.03
<0.0005 < 00005

B5.8 51.1

0.025 0244

2 55

365 44

383 282

0008 0.005

<0.03
< 0.0005
- g

409

4.60

514
< 0.005

< 0.005
0.103

< 0.0001
181

< 0.005
0.0014

< 0.03

< 0.0005
895

g2
384
0.008

T.47

15.5
22
0.0264
2.3
<01
<002
<01
17.5

975

<] I

18.1
25.48

218
1517

< 0.005

0.321
< 0.0001
12
< 0.005

1.78
< 0.0005
64

ans

8.96

170
< 0.00S

8.12
7.83
17.6
0.14
0.0031
< 0.06
<01
< 0.02
<01
0.7
487
435

<25
281
537
547
LX:}]

< 0.005
0.068
0.012

< 0.0001

< 0.005
< 0.0005
0.1
0.0027

255

728
KR |
0.008

']
20.8 209
8.02 [543 4
.3 DRY
1682 ORY
0.4 DAY
0.0024 DRY
03 DRY
< 0.1 DRY
< 002 DRY
<01 DRY
2 DRY
518 DRY
462 DRY
21 DRY
i) DRY
4 DRY
<25 DRY
250 DRY
5.87 DRY
am DRY
118 DRY
284 DAY
< 0.008 ORY
0.08 DRY
Q.021 DRY
< 0.0001 DRY
688 DRY
< 0.005 DRY
< 0.0005 DRY
o7s DRY
< 0.0005 DRY
23 DRY
0.068 DRY
0s DRY
64 DRY
10.3 DRY
< 0.005 DRY
R . Bt AsacCaias Litwiad

Wi 13



Appendix D
Kinlass Landiill Site

{
§

Ganeral Chemistry
PH Valug PH units 7.89
PH Value (Fieid) PH units. 7.01
Tompaatise {Fiadd) c 153
Ammonia as N moL <005
Ammonia | mgiL < 0.0001 -
Toual Kjeldani fas Ny mg <005
Naraia (as N) mgL 250 655 457 68
Nitrla (a3 N) mg/iL <0.02
Nitrate + Nitrite (as N) mgiL 58
Dissalved Organic Carbon (as G mgiL 31 38 33 3
cﬁl‘llmiy usicm 1020
Cﬂmm usfcm 863
Suiphaie (a8 504) mgiL 25 M6 s 145
Abaliniy (CaC03) mgi 381
Chionda (as CJ) mgA 126 128 127 1
Colour TCU az
Calculated Hardnass {as CaCQ3) mgL - 530
Total Cations meqL 12y
T‘“a Sions magL 1136
fon % af. 0.41
Caiculaied T.0.§ mgl bk
Trace Metals
Aluminum, Al mol < Loog
Banum, Ba ma 050 054 gs2 o.on
Boron, B mgA. 250 275 g3 0489
Cadmium, Cg mlL 0002 0002 o0z 0.0003

um, Ca mgiL 90.4
Chromium, cr mgiL 001 001 o <0.005
Copper, Cu mgAL 050 050 50 0.0014
kron. Fa mo. 016 016 (1g <003
Laad, P mgL 0.003 0003 goga < 0.0005

Mg mgA. 74
P“""“"!‘“k“" mgL 010 003 g < 0.005
y mgiL 121

Silica, Reactive (ag Si02)  mgiL 424
Sodium, Na mgiL 1005 1042 1023 82
2ne, 2n mgiL 250 251 259 <0005
Nota: While con, s of pa - ing the Re ble Use Crri

FACNCAN2004MANIG513 Wrrnsay De3i20030089613 - 2004 Database. cesow

7863
8.9
121
G118
0.0003
[ ¥

.02

26
1610
1376
AT

<25

1826
811

1119

< 0.005
0.091
0.734

< 0.0001
172

< 0.005
0.0018

<003

< 0.0005

0.027
48

73
< 0.005

7.73
7.01

123
< 0.05
< 0.0001
< 0.05

0.04

1570

< 0.005
0.148
0.78
0.0001
181

< 0.005
0.0013

< 0.03

< 0.0005

0.03%
71
4.68
40.7
< 0.005

7.85
783
114
<005
< 0.0004

1570

55 NA
152 A
7.53 a.05
.44 NA
151 NA
248 < 0.05
0.0186 NA
252 < .05
< 0.1 <01
< 0.02 < 0.02
<01 <01
7. ... 18
1720 530
1454 NA
7 4
817 236
] 7
79 <25
574 252
18.61 5.74
10.25 &82
1.7 1.48
1060 s
< 0.005 < 0.005
0.072 0.077
0.608 0.043
< 0.0001 < 0.0001
133 60.7
< 0.005 < 0.005
0.0008 < 0.0005
03 . 041
<0000 < 0.0005
587 243
0.82 e
] 21
468 6.66
1+~ 152
<0.005 < 0.005

R..metm
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Appendix D

Leachate indicator Paramaters - Historical Resuits
Kinloss Landfill Site
N ____Chioride Concentration (m L]
Date owa ow5 ows ow7 2 | OW1S | owial OW13D | “owrg Swi sSw2
Jun-88 102.8 16 6.0 1.5 53
Sep-88 645 0.8 . §0 | o9 o 47
Jun-8g 57.8 13 6.1 2.3 _ 41
Sep-89 83.4 18- 49 | o8 ‘4.5 59.
Jun-90 107.0 0.9 50 1.3 2.7 4.8
Sep-90 1070 | 13 5.0 ‘13 31 54 .
Jun-g1 34.5 1.3 55 1.8 27 53
Sep-91 347 18 " | " 45 12 60" ‘7.8
Jun-g2 36.2 2.1 4.8 1.2 32 52
Sep-82 36.5 0.8 3.8 1.1 5.0 6.2
Jun-93 29.2 0.9 3.7 0.8 17 4.2
Sep-83 36.1 1.1 3.6 0.7 - 5.0 .68
Jun-84 26.4 14 38 12 18 37
Sep-84 33.0 17 3.4 1.0 3.8 .63
Jun-g5 308 1.3 3.0 0.9 1.9 36
Sep-85 373 1.5 4.2 0.3 7.3 59
Jun-g6 21.0 10 4.0 0.0 1.0 30
Sep-86 18.0 - | " 40 4.0 1.0 20 . 6.0
dun-87 | 49 1.0 24 10 4 0.5 37
Sep-87 | 219 40 6.0 - 20 - . : 4.0 70
May-g8 310 .40 4.0 20 8.0 630 | _ 20 40
Sep-98 ~33.0 20 180 | e &0 1. 800 s : 50"
May-g9 33.0 1.0 4.0 1.0 80 | 470 20 5.0
Sep-99 27.0 | 50 1 80 - 340 : 4.0
Jun-00 46.0 1.0 40 | 190 B0 | 360 _ 20 4.0
Sep-00 64.0 20 T 10 “70- [ M0 S36 4.0
May-01 162.0 20 20 | 10 | . 40 420 | 4.0 4.0
Sep-01--| 1280" 2P ey LT se S Y R Gl 500 5,0 "
May-02 | 1479 10,0 2.0 0 | s0 85.0 8.0 8.0
Sep-02 1040 | 20 60 AR R 7 N B 8.0 -
May-03 1380 | 390 4.0 20 | 80 | egp o , 4.0 5.0
Oct-03 180.0 3.0 40~ 1 .49 - 18 |57 ) . a0 | 10 " 80
May-04 2040 3.0 5.0 20 | 60 800 | 300 . 13.0 1180 50 50
Sep-04 231.0 40 40° B BTV B 840" 600" | gog 1 880" 1 g20° | 7.
May-05 151.0 3.1 38 1.2 8.4 62,1 67.0 82 627 4.3 5.8
Sep-05 189.0 - 3.0 .60 [ - 1.0 - [ sgg 880 8.0 R BT 7.0
Apr-06 83.3 31 4.8 0 | e 70.5 54.6 6.7 o226 38 52
Oct-06 122, a7 4.4 SRR 9.9 645 | 50 |- 14.2 182 | 89 8.3

FiClencan2006\ e 08508 (Kinioss LF)\DATA\LNEDSS0S - 2006 Graphs.xis\A




Appendix D

Leachats lndlcawnnmm:-ﬂiamﬂcal Results
Klnloss Landfil site
— —____Conductivity [uS/cm) __ :
- : - : T - W1 S
%%%%%&%%Mmsﬁ
Sep-88 | 1530 | g7 . 501 586 - 405
Jun-ag 1580 449 535 460 . o 445
Sep85 | . 1620 | 512 538 555 . 388 1. 409
Jun-90 1980 455 [ 832 420 482 510
Sep-90 1580 | . "441. - |" .“508 420 423 467
Jun-91 1520 4“7 1 gm0 430 428 485
Sep-91 1540 485 538 530 407 471
Jun-g2 1590 458 529 434 497 517
Sep-82 1530 466 | s3g 555 447 510
Jun-83 1440 448 523 428 411 | 480
Sep-83 1480 458 515 531" 377 | 454
Jun-84 1430 45 | 506 447 420 | 4e8
Sep-94 1480 452 516 613 426 | 502 -
Jun-85 1570 | 444 (S8 | 43 425 | 419
Sep-95 1540 456 | " 528 59, | 7 461 | | 523
Jun-96 1230 385 449 384 273 329
Sep-g6 1400 442 | s0p 468 . 356 451.. -
Jun-g7 1070 431 1 509 434 . 366 437
~ Sep-g7 1030 | 438 | 58 400 |- o - 441 512 -
May-ga 775 544 | 4s7 407 842 | 1430 376 | 430
Sap-08 720 458 485 1 1 grg 11410 S 509
May-g9 1100 442 489’ 478 855 | 1450 360 440
Sep-28 831 438 489 . : 843 1300 T 465
Jun-00 1160 443 480 468 807 1270 396 440
Sep-00 1180 441 488 | 481 800 | 1240 881 1 482
May-01 1620 441 482 418 880 1410 382 437
Sep-01 1770 41T | 824 876 1530 460 526
May-02 1680 724 485 404 858 | 1440 500 510
Sep-02 1700 448 488 | .883 | 1480 TR 489
May-03 | 2030 | 5% | sz 504 884 | 1asp o .| 37 463
Oct-03 2120 488 | " 519 808 | 965 | 4870 N 1620 | 439 485
May-04 2300 488 518 | 439 .. 950 | 1599 978 | sg 1870 372 436
Sep-04 | 2380 - 487 . { 518 - | o 1020 f " 1g1g . 157027 1570 7207 1gs7 L gay
May-05 | 2040 45501 s07 436 | o8 | 1510 | 1520 521 1 1530 | NS 1 a8
Sep-05 1860 . | “4gg- S21° [ o) gag . 183071 1500. | 823 4.0 oo 425 | qgg .
Apr-06 1880 | 504 520 407 882 1760 | 1380 | 38 1310 | 3gg 469
Oct-06 2010 . 495 528 - S| e8] qe3p |- 1580 | @25 | qa39° 452 | 544’
FWWO&SO&[W:LF)‘\DATAW&M 2008 Graphs_xigia




Appendix D
Leachats Indicator Parameters - Higtorical Results

Kiniogs Landfili Site
Dats ow4 OwWs OW6 owr Ow12 | OW13 | owial ow1id [ owis W1 | sw2
Jun-88 668 237 248 264 _ 275
Sep-88 585 242 224 3 212
Jun-89 326 238 341 234 _ 238
Sap-89 600 255 234 283 : : 207 217
Jun-0 636 253 258 228 208 282
Sep-60 638 | 251 241 228 - . : 225 - 240
Jun-g1 634 222 227 226 . , _ 238 263
Sep-91 827 243 255 287 E : o 219 | - 254
Jun-92 786 247 | 266 246 , 288 201
Sep-82 614 200 | 487 - 228 o . S 258 - 269
Jun-93 711 230 269 255 o _ _ 243 278
Sep-93 843 246 247 | --270 ’ - . 208" 249
Jun-94 661 257 | 258 260 _ - _ 235 267
‘Sep-94 700 ‘252 262 - 335 . 1 . ' - 258 300 -
Jun-g5 794 232 254 251 237 265
-Sep-05 765 248 252 316 : : : 263 302
Jun-96 811 234 243 243 _ _ 161 197
Sep-85 738 | 208 237 | 280 186 | 252
Jun-g7 600 221 270 256 . 203 248
Sep-a7 665 241 175 166 . 229 232
May-98 424 174 257 27 550 803 2m an
Sep-88 407 233 252 581 879 | . 288
May-89 613 244 282 | 296 565 855 227 257
Sep-99 615 266 275 | 616 831 307
Jun-00 513 282 282 303 562 823 _ 234 2n
Sep-00 488 248 .| 280 | 208 308 . 701 |- 238 . 278
May-01 710 264 2n 264 | se2 855 258 | 288
Sep-01 646 282 (“cpgc | | 560 -850 258 | T3t
May-02 785 | 1s9 259 236 495 797 274 292
Sep-02 745 2358 | ggg | ST . 887" 889" e 1207 -
May-03 805 287 288 291 549 1060 185 230
Oct-03 800 ' f 258" | o3 333 - 8§42 1 sop _ A 783 235 289
May-04 820 248 252 234 514 793 545 260 806 188 227
Saep-04 780 261 | 289 |. - 530 . 800 823 823 | 574 . 308 - 2m
May-05 750 280 | 280 1 290 | 530 840 860 250 630 240 280
Sep-05 760 <280 '} 28y 570 - 860 800. | 27 ' | 210 250
_Apr-06 712 248 236 >3] 453 862 608 217 563 207 244
Oct-08 677 250 242 x 463 844 816 251 483 242. 285

F:\Clericah2006\Lg 08508 (Kinioss LFN\DATALNEDSS508 - 2006 Graphs.xis\A
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Appendix D

Leachate Indicator Paramatery - Historical Resuits

Kinioss Landfill site

D.0.C. (mg/L

Date ow4 OWs5 OWe OWi2 | owi3 | owis; ow13D | owis SW1 Sw2
Jun-88 1.7 2.0 3.0 3.0 16
Sep-88 14.5 27 24 5.2 6.2
Jun-89 1.7 1.3 13 33 4.0
Saep-89 18 12 | .10 221 65 | 58
Jun-60 13.0 1.3 1.2 1.2 8.0 2.3
-Sep-90 13.0 - 12 - | 28 12 1.0 ‘29
Jun-g1 12.4 24 22 | 94 ) 9.3 63
‘Sep-91 280 | 152 26.5 134 ' 1.7 7.4
Jun-g2 11.0 1.8 0.9 1.6 73 37
Sep-2 8.2 1.3 " 60 1.4 ‘82 . 3g.
Jun-g3 7.0 1.0 1.1 1.7 76 55
Sep-93 74 1.8 18.0 1.8 83" 9.2 .
Jun-84 7.1 1.5 a7 1.2 6.8 46
Sep-84 7.1 1.8 1.1 1.5 72 4.4
Jun-g5 57 0.7 1.0 0.9 53.0 32
Sep-g5 6.3 1.5 1.2 16.0 83 38
Jun-g6 4.4 0.6 0.5 08 6.8 57
Sep-98 8.5 1.1 1.8 4.5 10.0 6.3
~Jun-g7 54 0.6 0.8 0.8 3.8 28
Sep-87 | g 0.6 Q.7 0.9 L 7.1 31
May-88 6.2 4.2 0.8 0.6 1.4 1.9 54 26
Sep-88 5.3 a5 0.6 2.1 20 - .34
May-g9 7.2 0.9 0.7 0.8 1.8 21 9.3 7.1
Sep-99 6.8 1.0 0.7 ) ’ 1.8 2.0 T 19 -
Jun-00 1.7 1.3 0.8 1.1 13 1.5 8.6 5.8
Sep-00 | g4 0.7 a7 1.1 ‘L4 1.6 9.8 .
May-01 16.4 0.8 0.6 1.4 1.3 22 6.2 40
Sep-01 16.2 0.6 1.0 1.5 38 7.8 35
May-02 18.9 7.4 1.2 1.1 1.9 27 31 32
Sep-02 17.8 1.1 0.7 - 1.8 4.0 1.7
May-03 12.9 1.0 0.8 1.1 1.8 31 8.7 4.8
Oct-03 18.5 0.5 0.5 0.6 1.5 2.1 6.7 7.3 4.8
May-04 16.6 1.5 1.8 2.0 3.1 33 24 18 10.7 6.9 6.0
Sep-04 17.5 0.7 2.0 30 26 20 20 7.7 65 . 20
May-05 16.2 1.1 0.8 10 39 26 23 0.9 8.8 6.0 35
Sep05 | 458 1.2 1.2 28 44 3.6 1.2 150 = 85
Apr-06 4.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 13.0 4.0 6.0
Oct-06 15.0 1.0 1.0, o 20 3.0 3.0 1.0 100" 8.0 53




Chloride Concentration (mgiL)

250

225 —_—

KINLOSS LANDFILL /T

Chioride Concentration (m
' Downgradient

1
—

E .

giL) vs.Time!

200 -

175 -

|

a
|
[

R. J. Burnside & Associates Limitsd
Project Number: LNE08508



Conductivity (uS/cm)
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

ow4 ow4 ow4 ow4 ow4 ow4 ow4 ow4 ow4 ow4 ow4 ow4
Chemical oDWQs
Parameter Jan-08 Jul-08 Dec-08 Jul-09 Dec-09 Mar-10 Jun-11 Oct-11 Jun-12 Oct-12 Jun-13 Nov-13
Alkalinity(as CaCO3) 30 - 500 [0G] 925 922 828 853 709 697 590 792 840 836 756 74
Chioride 250 [AQ] 120 i 47 54 25 19 304 N5 7T 209 16.1 288
Nitrate(as N) 10 (MAC) d nd nd nd nd nd 04 <0.1 =01 <01 03 5 <01
Nitrite(as N) 1 (MAC)d nd nd nd nd 0.03 0.01 <01 =01 <01 <01 =0.1 <01
A ia(as N) 18 27 28 40 28 19 286 36.1 251 208 156 23
Total Kjeldahl Nitr (as N) 27 27 29 33 27 20 M5 A1 255 26.0 182 286
Organic Nitrogen 0.15 0 0 1 0 0 1 5.9 =0.01 0.40 52 26 63
Phenols nd 0.003 nd 0.01 nd <(0.001 0.005 0.004 <0.001 <0.001 =0.001 0.002
Dissolved Organic Carbon(DOC) 5[AO] 155 14.8 11 147 9.1 65 126 108 12 86 178 232
Conductivity (us/cm) 2060 1930 1690 1760 1470 1410 1670 1640 1530 1440 1430 1290
pH 7.7 7.7 7.5 74 77 75 7.19 7.25 7.33 7.26 744 748
Sulphate (as S04) 250 (AQ) 72 57 85 51 84 79 33 54 32 65 66 56
Sulphide nd nd - - - - - - - - - -
Hardness{as CaCO3) 80-100 [OG] 710 720 690 650 600 650 699 728 610 688 668 587
Aluminum 0.1 [0G] 0.006 0.005 nd 0.007 nd <0.005 0.06 0.06 0.05 0.06 0.06 007
Barium 1 [MAC] 0.29 0.25 0.22 0.25 0.16 0.18 0.243 0.238 0211 0.204 0.192 0.192
Boron 5 [IMAC] 0.36 0.35 0.35 0.44 0.34 027 0438 - 0424 0.381 0.385 0371
Cadmi 0.005 (MAC) 0.0005 nd nd nd 0.0006 <0.0001 =0.00002 =0.00002 <0.00002 0.00010 =0.00002 <0.00002
Calcium - 188 190 190 180 170 190 191 203 165 201 199 172
Chromium 0.05 (MAC) nd nd nd nd nd =0.005 =0.002 <0.002 =0.002 <0.002 =0.002 =0.002
Copper 1[AQ] 0.001 nd nd nd 0.001 0.001 <0.002 =0.002 <0.002 <0.002 =0.002 0.0024
Iron 0.3[AO] 13 88 6.2 17 16 16 19.0 172 15.6 145 139 131
Lead 0.01 (MAC)c nd nd nd nd nd <0.0005 =0.00002 =0.00002 0.00006 0.00003 =0.00002 0.00006
Magnesium - 57.1 58 52 51 43 44 52.9 53.5 482 450 41.7 383
M 0.05 [AQ] 0.56 0.76 0.93 0.76 0.63 0.840 0.906 0.753 0.868 0.758 0.839 0.683
Potassi - 30 32 29 29 27 20 296 330 256 247 214 213
Sodium 200 [AO] 160 110 82 87 44 40 61.8 62.3 49.0 46.9 292 448
Zinc 5 [AO] 0.006 0.01 0.014 nd 0.016 0.026 <0.005 =0.005 0.012 0.005 =0.005 <0.005

NOTES:

1. All results expresses in mg/L unless otherwise noted.

2. ODWAQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

3. MAC maximum acceptable concentration ODWQS.

4. IMAC indicates an interim maximum acceptable concentration ODWQS.

5. AO indicates an aesthetic objective ODWQS, not health related.

6. OG indicates an operational guideline ODWQS, not health related.

7. cindicates that the guideline applies to water at the point of consumption.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.

10. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

ow4 ow4 ow4 oW+ Oow4 ow4 ow4 ow4 ow4 ow4 ow4 ow4
Chemical oDWQs
Parameter Jul-14 Oct-14 May-15 Oct-15 Jun-16 Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19 Nov-19
Alkalinity(as CaCO3) 30 - 500 [0G] 7 718 683 664 973 726 738 658 663 655 663 605
Chioride 250 [AO] 19.3 171 143 127 171 142 116 84 124 16.2 100 119
Nitrate(as N) 10 (MAC) d <0.1 <0.1 =0.25 =0.5 <01 <01 <0.05 <01 =0.05 =0.05 =0.05 0.10
Nitrite(as N) 1(MAC)d <0.1 <0.1 =0.25 <05 <01 <01 0.64 <01 =0.05 =0.05 =0.05 =0.05
A ia(as N) 238 210 210 212 2186 188 218 182 254 26.0 3.97 234
Total Kjeldahl Nitr (as N) 275 232 22 224 219 196 229 201 2586 283 264 310
Organic Nitrogen 0.15 37 22 12 1.20 03 0.8 1.10 1.90 0.20 230 2243 7.60
Phenols <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 =0.001 =0.001 0.012 =0.002 =0.002
Dissolved Organic Carbon(DOC) 5[AQ] 15 137 85 59 93 81 <02 125 89 140 277 109
Conductivity (us/cm) 1490 1290 1360 1270 1420 1380 1390 1240 1300 1360 1320 1270
pH 744 7.32 787 7.80 7.36 7.35 73 741 74 7.14 7.48 727
Sulphate (as S04) 250 (AQ) 41 45 200 574 27 60 29 27 27 29 19 35
Sulphide - - - - - - - - - - - -
Hardness{as CaCO3) 80-100 [OG] 664 587 559 607 630 674 635 592 576 588 637 561
Aluminum 0.1 [0G] 0.07 0.04 0.019 0.006 0.05 0.06 0.05 0.10 0.09 0.09 0.09 0.08
Barium 1[MAC] 0.209 0.180 0.169 0177 0.199 0.201 0.200 0.182 0.193 0.212 0.191 0.166
Boron 5 [IMAC] 0.460 0.389 0.395 0.322 0.386 0.401 0413 0.393 0434 0.406 0475 0.362
Cadmi 0.005 (MAC) <0.00002 =0.00002 <0.001 =0.001 =0.00002 0.00003 <0.000014 <0.000014 <0.000015 =0.000015 =0.000015 =0.000028
Calcium - 195 175 166 179 188 205 189 177 167 180 191 171
Chromium 0.05 (MAC) =0.002 =0.002 =0.003 0.004 <0.002 <0.002 <0.002 <0.002 =0.002 =0.002 =0.002 =0.001
Copper 1[AQ] <0.002 0.0003 <0.003 <0.003 <0.002 0.0005 <0.002 <0.002 =0.002 =0.002 =0.002 0.0028
Iron 0.3[A0] 189 16.1 17.2 130 187 207 171 143 194 19.0 235 181
Lead 0.01 (MAC)c =0.00002 =0.00002 =0.002 <0.002 <0.00002 0.00006 <0.00002 <0.00002 =0.00002 =0.00002 =0.00002 0.00006
Magnesium - 431 365 352 388 39.2 395 39.6 364 38.6 335 38.8 326
M 0.05 [AQ] 0.941 0.848 0.885 0.787 0.818 0.807 0.657 0.658 0.736 0.676 0.778 0.625
Potassi - 243 218 19.1 224 217 228 231 219 232 227 210 208
Sodium 200 [AC] 45.7 76 270 259 4 36.9 350 241 30.3 41.8 26.3 243
Zinc 5 [AQ] =0.005 <0.005 0.006 <0.005 <0.005 <0.005 <0005 <0.005 =0.005 =0.005 =0.005 =0.005

NOTES:

1. All results expresses in mg/L unless otherwise noted.

2. ODWAQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

3. MAC maximum acceptable concentration ODWQS.

4. IMAC indicates an interim maximum acceptable concentration ODWQS.

5. AO indicates an aesthetic objective ODWQS, not health related.

6. OG indicates an operational guideline ODWQS, not health related.

7. cindicates that the guideline applies to water at the point of consumption.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.

10. Shaded values indicate exceedance of ODWQS.
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TABLE E-2

HISTORICAL WELL WATER QUALITY

KINLOSS LANDFILL

ow4 ow4
Chemical oDWQs
Parameter Jul-20 Nov-20
Alkalinity(as CaCO3) 30 - 500 [0G] 661 608
Chioride 250 [AO] 109 96
Nitrate(as N) 10 (MAC) d 0.1 =0.05
Nitrite(as N) 1 (MAC)d =0.05 =0.05
A ia(as N) 248 258
Total Kjeldahl Nitr (as N) 274 372
Organic Nitrogen 0.15 260 11.40
Phenols <0.002 =0.002
Dissolved Organic Carbon(DOC) 5 [AC] 131 89
Conductivity {(us/cm) 1270 1260
pH 727 7.19
Sulphate (as S04) 250 (AQ) 21 29
Sulphide - -
Hardness{as CaCO3) 80-100 [OG] 579 595
Aluminum 0.1 [0G] 0.08 0.08
Barium 1 [MAC] 0.188 0.191
Boron 5 [IMAC] 0.445 0.399
Cadmi 0.005 (MAC) =0.000028 =0.000028
Calcium - 174 178
Chromium 0.05 (MAC) =0.002 <0.002
Copper 1[AQ] =0.002 =0.002
Iron 0.3[A0] 218 182
Lead 0.01 (MAC)c 0.00006 =0.00004
M - 349 36.3
M 0.05 [AQ] 0.697 0.665
Pot - 206 215
Sodium 200 [AO] 204 257
Zinc 5 [AO] =0.005 =0.005

NOTES:

1
2
3
4
5
6.
7
8
9

. All results expresses in mg/L unless otherwise noted.

. ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

. MAC maximum acceptable concentration ODWQS.

. IMAC indicates an interim maximum acceptable concentration ODWQS.

AQ indicates an aesthetic objective ODWQS, not health related.

. OG indicates an operational guideline ODWQS5, not health related.

. ¢ indicates that the guideline applies to water at the point of consumption.

. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
. nd indicates parameter not detected.

10. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

OW5 OW5 ows5 OW5 OW5 OowW5 OW5 ows OW5 OW5 OW5 OW5
Chemical oDWQs
Parameter Jul-07 Dec07 Jul-08 Dec-08 Jul-09 Dec-09 Mar-10 Jun-11 Oct-11 Jun-12 Oct-12 Jun-13
Alkalinity(as CaCO3) 30 - 500 [0G] 250 288 237 243 248 242 281 263 263 247 295 244
Chioride 250 [AO] 6 4 4 4 3 3 4 28 28 27 26 2T
Nitrate(as NJ) 10 (MAC)d nd nd nd nd nd nd =01 <01 <0.1 <01 <01 =01
Nitrite(as N) 1 (MAC)d nd nd nd nd nd nd =0.01 =01 =0.1 <01 0.1 <01
A ia{as N) 0.14 nd 0.16 0.13 0.07 nd =0.05 0.03 0.11 0.1 0.07 0.09
Total Kjeldahl Nitr (as N) 0.5 02 0.9 0.7 09 0.5 06 0.90 0.25 0.50 0.38 0.80
Organic Nitrogen 0.15 0.36 0 0.74 0.57 0.83 0.5 <055 0.87 0.14 039 0.3 071
Phenols nd nd nd nd nd nd <0.001 0.003 =0.001 =0.001 <0.001 <0.001
Dissolved Organic Carbon(DOC) 5 [AO] 1.9 0.8 1 0.7 0.8 1.1 08 0.8 12 13 2.3 126
Conductivity (us/cm) 498 556 493 504 513 509 560 520 537 497 518 501
pH 82 82 8.1 8 79 8.1 82 7.76 7.86 8.01 7.87 794
Sulphate (as S04) 250 (AQ) 25 11 28 28 29 28 29 26 19 25 8 23
Hardness{as CaCO3) 80-100 [OG] 270 290 240 250 270 260 250 254 302 258 284 257
Aluminum 0.1 [0G] nd nd nd nd nd nd =0.005 0.02 0.03 0.02 0.03 0.03
Barium 1[MAC] 0.077 0.081 0.071 0.072 0.086 0.078 0.066 0.076 0.092 0.084 0.088 0.084
Boron 5 [IMAC] nd 0.019 0.014 0.011 0.022 0.018 0.012 0.016 - 0.019 0.010 0.016
Cadmi 0.005 (MAC) nd 0.0011 nd 0.0003 nd 0.0002 0.0001 =0.00002 =0.00002 <(0.00002 0.00004 =0.00002
Calcium - 64 68 54 58 61 60 56 55.0 70.7 58.8 66.3 593
Chromium 0.05 (MAC) nd nd nd nd nd nd <0.005 <0.002 =0.002 =0.002 <0.002 <0.002
Copper 1 [AQ] nd 0.002 nd 0.001 nd 0.001 0.004 =0.002 =0.002 <0.002 =0.002 <0.002
Iron 0.3 [AO] 0.13 nd 0.13 nd nd nd =0.1 0.013 0.037 0.047 0.160 0317
Lead 0.01 (MAC)c nd nd nd nd nd nd <0.0005 0.00009 0.00004 <(0.00002 0.00003 =0.00002
Magnesium - 28 29 27 26 28 27 27 283 086 270 288 264
M 0.05 [AQ] 0.28 0.006 0.22 0.38 0.56 0.003 0.200 0.215 0.276 0222 0.196 0.347
Potassi - 0.87 0.92 2.3 0.93 0.84 0.83 1.1 0.8 1.0 08 0.8 0.7
Sodium 200 [AO] 3.4 34 6.4 3.3 52 33 k]l 15.6 37 35 32 33
Zinc 5 [AO] 0.006 nd 0.01 0.068 nd 0.019 0.110 0.261 0.140 0.031 0.016 =0.005

NOTES:

1. All results expresses in mg/L unless otherwise noted.

2. ODWAQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

3. MAC maximum acceptable concentration ODWQS.

4. IMAC indicates an interim maximum acceptable concentration ODWQS.

5. AO indicates an aesthetic objective ODWQS, not health related.

6. OG indicates an operational guideline ODWQS, not health related.

7. cindicates that the guideline applies to water at the point of consumption.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.

10. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

OW5 OW5 OW5 OW5 OW5s OowW5 OWs OW5 OW5 OW5 OW5 OW5
Chemical oDWQs
Parameter Nov-13 Jul-14 Oct-14 May-15 Oct-15 Jun-16 Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19
Alkalinity(as CaCO3) 30 - 500 [0G] 250 236 243 240 265 257 273 239 253 240 235 226
Chloride 250 [AO] 24 23 28 260 319 23 20 37 27 23 19 20
Nitrate(as N) 10 (MAC)d 01 =01 0.1 <0.05 <0.10 =01 01 =0.05 =01 0.06 <0.05 0.09
Nitrite{as N) 1 (MAC)d =0.1 =0.1 <01 =0.05 =0.10 =01 =01 <0.05 02 <0.05 <0.05 <0.05
A ia(as N) 0.07 0.08 0.06 <0.02 0.07 0.07 0.07 0.10 0.08 017 0.17 023
Total Kjeldahl Nitr (as N) 022 020 0.14 <0.10 0.23 012 0.23 0.11 03 02 02 0.2
Organic Nitrogen 0.15 015 012 0.08 <0.10 0.16 0.05 0.16 0.01 022 003 0.03 =0.05
Phenols =0.001 =0.001 <0.001 <0.001 <0.001 <0.001 <0.001 =<0.001 <0.001 <0.001 <0.002 =0.002
Dissolved Organic Carbon{(DOC) 5 [AC] 3 27 23 1.1 08 25 10 1.2 24 14 21 23
Conductivity (us/cm) 426 501 470 497 502 491 519 4498 490 476 52 489
pH 8.0 796 7.90 844 784 795 791 7.95 798 8.05 7.88 790
Sulphate (as SO4) 250 (AD) 23 24 24 242 219 23 12 19 14 24 17 22
Hardness(as CaCO3) 80-100 [OG] 240 277 260 243 257 262 303 277 269 249 267 272
Aluminum 0.1 [0G] 0.04 0.1 0.02 0.005 0.004 0.03 0.03 0.02 0.04 0.05 0.05 0.04
Barium 1 [MAC] 0.079 0.087 0.082 0.074 0.087 0.087 0100 0.099 0.098 0.085 0.097 0.080
Boron 5 [IMAC] 0.014 0.016 0.020 0.014 0.018 0.015 0.012 0.008 0.021 0.015 0.015 0.013
Cadmi 0.005 (MAC) =0.00002 =0.00002 =0.00002 =0.001 =0.001 0.00003 0.00003 0.000028 <0.000014 0.000037 0.000134 <0.000015
Calcium - 55.4 65.7 60.6 56.4 61.2 60.7 719 64.0 623 55.7 63.6 629
Chromium 0.05 (MAC) =0.002 <0.002 <0.002 =0.003 =0.003 <0.002 <0.002 =0.002 <0.002 =0.002 =0.002 <0.002
Copper 1 [AC] =0.0001 =0.002 0.0002 =0.003 =0.003 =0.002 <0.0001 =0.002 <0.002 <0.002 <0.002 =0.002
Iron 0.3 [AC] 0.068 0.214 0.128 0.267 0.140 0177 0.163 0.139 0131 0.094 0.074 0236
Lead 0.01 (MAC)c =0.00002 =0.00002 =0.00002 =0.002 =0.002 =0.00002 =0.00002 <0.00002 <0.00002 0.00003 <0.00002 0.00010
Magnesium - 246 274 264 247 253 2648 30.0 285 276 268 26.3 280
M. 0.05 [AC] 0211 0.328 0.200 0.255 0245 0.267 0233 0.379 0.267 0.213 0.076 0.236
Potassi - 0.7 0.8 09 071 0.90 0.7 09 0.7 08 0.6 07 0.7
Sodium 200 [AQ] 29 35 32 296 3.20 35 40 38 34 316 35 36
Zinc 5 [AQ] 0.015 0.006 0.012 0.005 0.008 =0.005 0.010 0.007 =0.005 <0.005 0.007 =0.005

NOTES:

1. All results expresses in mg/L unless otherwise noted.

2. ODWAQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

3. MAC maximum acceptable concentration ODWQS.

4. IMAC indicates an interim maximum acceptable concentration ODWQS.

5. AO indicates an aesthetic objective ODWQS, not health related.

6. OG indicates an operational guideline ODWQS, not health related.

7. cindicates that the guideline applies to water at the point of consumption.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.

10. Shaded values indicate exceedance of ODWQS.
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TABLE E-2

HISTORICAL WELL WATER QUALITY

KINLOSS LANDFILL

ows OW5 ows
Chemical oDWQs
Parameter Nov-19 Jul-20 Nov-20
Alkalinity(as CaCO3) 30 - 500 [0G] 238 238 225
Chioride 250 [AO] 20 24 25
Nitrate(as N) 10 (MAC) d 01 0.06 =0.05
Nitrite(as N) 1 {MAC)d =0.05 <0.05 =0.05
A ia{as N) 0.15 0.1 0.1
Total Kjeldahl Nitr (as N) 01 02 02
‘Organic Nitrogen 0.15 =0.05 0.10 0.10
Phenols <0.002 <0.002 =0.002
Dissolved Organic Carbon{DOC) 5 [AC] 27 19 11
Conductivity {(us/cm) 52 483 486
pH 7.95 796 8.08
Sulphate (as S04) 250 (AQ) 14 22 18
Hardness{as CaCO3) 80-100 [OG] 263 252 275
Aluminum 0.1 [0G] 0.05 0.02 0.03
Barium 1[MAC] 0.091 0.094 0.098
Boron 5 [IMAC] 0.019 0.015 <0.005
Cadmi 0.005 (MAC) 0.000042 <0.000015 0.000022
Calcium - 61.6 57.1 62.3
Chromium 0.05 (MAC) =0.001 <0.002 <0002
Copper 1 [AQ] 0.0023 =0.002 <0.002
Iron 0.3 [AO] 0.025 0.11 0.024
Lead 0.01 (MAC)c 0.00004 0.00003 0.00003
Magnesium - 266 267 291
M 0.05 [AQ] 0.080 0.173 0.024
Pot - 08 0.8 1
Sodium 200 [AO] 34 35 35
Zinc 5[AO] 0.009 <0.005 0.01

NOTES:

. All results expresses in mg/L unless otherwise noted.

. ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

. MAC maximum acceptable concentration ODWQS.
. IMAC indicates an interim maximum acceptable concentration ODWQS.

. OG indicates an operational guideline ODWQS5, not health related.
. ¢ indicates that the guideline applies to water at the point of consumption.

. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
. nd indicates parameter not detected.

1
2
3
4
5. AO indicates an aesthetic objective ODWQS, not health related.
6
7
8
9

10. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

OW6 OW6 ow6 ow6 OW6 ow6 OW6 OowW6 OW6 Oow6 OW6 OW6
Chemical oDWQs
Parameter Jul-07 Dec07 Jul-08 Dec-08 Jul-09 Dec-09 Mar-10 Jun-11 Oct-11 Jun-12 Oct-12 Jun-13
Alkalinity(as CaCO3) 30 - 500 [0G] 254 246 251 255 245 257 259 278 265 270 M 274
Chioride 250 [AO] 8 9 5 5 4 3 6 31 33 33 4.1 37
Nitrate(as NJ) 10 (MAC)d nd nd nd nd nd nd =01 <01 <0.1 01 <01 01
Nitrite(as N) 1 (MAC)d nd nd nd nd nd nd =0.01 =01 =0.1 <01 0.1 <01
A ia{as N) 0.24 0.16 0.38 0.19 0.27 03 0.22 0.1 0.29 0.28 025 0.30
Total Kjeldahl Nitr (as N) 0.4 04 5 1.3 4 7 7 117 206 0.61 517 561
Organic Nitrogen 0.15 0.16 0.24 462 1.1 373 6.7 6.78 1.06 177 033 492 53
Phenols nd nd nd nd nd nd <0.001 <0.001 =0.001 =0.001 <0.001 <0.001
Dissolved Organic Carbon(DOC) 5 [AO] 14 0.8 1.8 0.6 0.8 1 08 1.1 15 09 16 30
Conductivity (us/cm) 507 534 518 508 496 512 513 528 543 522 509 535
pH 8.1 8.1 8 8.1 78 79 79 758 779 8.06 7.80 791
Sulphate (as S04) 250 (AQ) 21 26 24 20 20 20 17 14 16 13 17 13
Hardness{as CaCO3) 80-100 [OG] 270 230 240 250 230 240 240 267 285 257 263 249
Aluminum 0.1 [0G] 0.01 nd nd nd nd nd =0.005 0.03 0.04 0.02 0.04 0.03
Barium 1[MAC] 0.086 0.072 0.079 0.067 0.066 0.062 0.060 0.074 0.081 0.073 0.084 0.077
Boron 5 [IMAC] 0.028 0.027 0.026 0.026 0.027 0.024 0.019 0.023 - 0.027 0.016 0.022
Cadmi 0.005 (MAC) nd nd 0.0001 nd nd nd <0.0001 =0.00002 =0.00002 <(0.00002 =0.00002 0.00002
Calcium - 68 57 58 61 58 59 58 67.4 728 64.5 67.8 626
Chromium 0.05 (MAC) nd nd nd nd nd nd <0.005 <0.002 =0.002 =0.002 <0.002 <0.002
Copper 1 [AQ] nd nd nd 0.001 nd 0.001 <0.001 =0.002 =0.002 <0.002 =0.002 <0.002
Iron 0.3 [AO] 0.24 0.63 0.59 0.24 0.95 nd 0.540 0.975 0.567 0.733 0.150 0.909
Lead 0.01 (MAC)c nd 0.0026 nd nd 0.0017 nd 0.0005 =0.00002 =0.00002 <(0.00002 0.00002 =0.00002
Magnesium - 25 22 22 23 21 22 23 239 251 232 27 225
M 0.05 [AQ] 0.057 0.073 0.061 0.047 0.041 0.016 0.045 0.093 0.098 0.091 0.094 0.089
Potassi - 1.1 0.83 2.6 1 0.8 0.82 0.7 0.8 1.1 09 0.9 0.8
Sodium 200 [AO] 14 12 14 11 11 10 9.1 83 9.8 83 8.7 92
Zinc 5 [AO] nd nd 0.006 nd nd nd =0.005 <0.005 =0.005 <0.005 <0.005 =0.005

NOTES:

1. All results expresses in mg/L unless otherwise noted.

2. ODWAQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

3. MAC maximum acceptable concentration ODWQS.

4. IMAC indicates an interim maximum acceptable concentration ODWQS.

5. AO indicates an aesthetic objective ODWQS, not health related.

6. OG indicates an operational guideline ODWQS, not health related.

7. cindicates that the guideline applies to water at the point of consumption.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. <indicates parameter not detected above method detection limit.

10. <T indicates a detection of a Trace amount less than the method detection limit.

11. S.E. indicates a sampling error.

12. nd indicates parameter not detected.

13. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

OW6 OwW6 OW6 OW6 OWs6 ow6 OwW6 OW6 OW6 ow6 OwW6 OW6
Chemical oDWQs
Parameter Nov-13 Jul-14 Oct-14 May-15 Oct-15 Jun-16 Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19
Alkalinity(as CaCO3) 30 - 500 [0G] 265 271 291 308 306 287 284 269 298 293 279 277
Chioride 250 [AC] 32 31 29 279 3.67 35 31 49 2.8 2 23 24
Nitrate(as N) 10 (MAC) d <01 <01 <01 =0.10 <0.10 =01 =01 =0.05 <01 =0.05 =0.05 0.08
Nitrite(as N) 1 (MAC)d <0.1 =01 =01 <0.10 <0.10 <01 <01 <0.05 02 =0.05 <0.05 =0.05
A ia{as N) 0.21 033 023 021 0.26 0.18 017 0.08 024 0.3 0.36 0.40
Total Kjeldahl Nitr (as N) 218 258 132 043 0.51 023 0.36 0.3 05 0.8 17 24
Organic Nitrogen 0.15 21.59 225 1.09 022 025 0.05 0.19 023 026 049 134 20
Phenols <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 =0.001 =0.001 =0.001 0.015 =0.002
Dissolved Organic Carbon(DOC) 5 [AQ] 34 29 32 19 11 12 07 13 3.0 19 29 48
Conductivity (us/cm) 436 547 531 585 571 528 551 527 563 545 578 556
pH 8.03 793 7.82 840 8.05 793 7.89 7.89 779 794 7.55 8.09
Sulphate (as S04) 250 (AQ) 14 11 10 703 15.0 15 13 14 8 9 10 9
Hardness{as CaCO3) 80-100 [OG] 227 280 283 285 280 266 303 269 284 282 322 286
Aluminum 0.1 [0G] 0.04 0.05 0.02 0.005 <0.004 0.02 0.03 0.02 0.05 0.05 0.18 0.05
Barium 1[MAC] 0.075 0.076 0.070 0.063 0.079 0.072 0.081 0.069 0.077 0.068 0.078 0.062
Boron 5 [IMAC] 0.019 0.022 0.022 0.015 0.020 0.020 0.020 0.016 0.025 0.020 0.018 0.018
Cadmi 0.005 (MAC) =0.00002 =0.00002 =0.00002 <0.001 <0.001 <(0.00002 <0.00002 <0.000014 =0.000014 =0.000015 =0.000015 =0.000015
Calcium - 57 720 725 748 734 68.0 78.6 67.6 721 70.5 849 736
Chromium 0.05 (MAC) =0.002 <0.002 =0.002 =0.003 =0.003 =0.002 =0.002 <0.002 <0.002 =0.002 =0.002 =0.002
Copper 1[AQ] 0.0001 <0.002 <0.0001 <0.003 <0003 <0.002 <0.0001 <0.002 =0.002 =0.002 =0.002 0.005
Iron 0.3[AC] 0.256 0.953 1.10 138 0.403 0.436 0.742 1.02 0.899 130 1.36 1.16
Lead 0.01 (MAC)c =0.00002 =0.00002 =0.00002 <0.002 <0.002 <(0.00002 <0.00002 <0.00002 =0.00002 =0.00002 0.00023 0.00005
Magnesium - 206 244 247 239 236 235 26.0 243 252 258 267 249
M 0.05 [AQ] 0.085 0.114 0.125 0.231 0.135 0.101 0.110 0.087 0.119 0.138 0.134 0.113
Potassi - 08 1.0 09 071 0.93 07 09 0.7 0.9 07 0.8 0.7
Sodium 200 [AC] 8 89 6.6 532 6.45 a6 98 105 8.2 82 72 7.7
Zinc 5 [AQ] =0.005 <0.005 =0.005 0.007 0.008 =0.005 0.027 0.027 0.023 0.031 0.079 0.056

NOTES:

1. All results expresses in mg/L unless otherwise noted.

2. ODWAQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

3. MAC maximum acceptable concentration ODWQS.

4. IMAC indicates an interim maximum acceptable concentration ODWQS.

5. AO indicates an aesthetic objective ODWQS, not health related.

6. OG indicates an operational guideline ODWQS, not health related.

7. cindicates that the guideline applies to water at the point of consumption.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. <indicates parameter not detected above method detection limit.

10. <T indicates a detection of a Trace amount less than the method detection limit.

11. S.E. indicates a sampling error.

12. nd indicates parameter not detected.

13. Shaded values indicate exceedance of ODWQS.
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TABLE E-2

HISTORICAL WELL WATER QUALITY

KINLOSS LANDFILL

OW6 ow6 ow6
Chemical oDWQs
Parameter Nov-19 Jul-20 Nov-20
Alkalinity(as CaCO3) 30 - 500 [0G] 258 265 241
Chioride 250 [AO] 31 45 46
Nitrate(as N) 10 (MAC) d 013 011 =0.05
Nitrite(as N) 1 {MAC)d =0.05 <0.05 =0.05
A ia{as N) 0.35 033 0.26
Total Kjeldahl Nitr (as N) 05 04 03
Organic Nitrogen 0.15 0.15 0.07 0.04
Phenols <0.002 <0.002 =0.002
Dissolved Organic Carbon{DOC) 5 [AC] 42 23 17
Conductivity {(us/cm) 544 526 523
pH 787 783 7.89
Sulphate (as S04) 250 (AQ) 13 17 18
Hardness{as CaCO3) 80-100 [OG] 274 269 274
Aluminum 0.1 [0G] 0.06 0.02 0.12
Barium 1[MAC] 0.061 0.081 0.078
Boron 5 [IMAC] 0.018 0.026 <0.005
Cadmi 0.005 (MAC) =0.000015 <0.000015 =0.000015
Calcium - 71.0 67 67.1
Chromium 0.05 (MAC) =0.001 <0.002 <0002
Copper 1 [AQ] 0.0003 =0.002 <0.002
Iron 0.3 [AO] 0.983 0.777 0.463
Lead 0.01 (MAC)c =0.00002 0.00016 0.00013
M - 234 246 259
M 0.05 [AC] 0.111 0.072 0.039
Pot - 07 1 1
Sodium 200 [AO] 6.3 a8 10.5
Zinc 5[AO] 0.134 0.033 0.009

NOTES:

. All results expresses in mg/L unless otherwise noted.

. ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

. MAC maximum acceptable concentration ODWQS.
. IMAC indicates an interim maximum acceptable concentration ODWQS.
. AQ indicates an aesthetic objective ODWQS, not health related.

. ¢ indicates that the guideline applies to water at the point of consumption.

. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
. nd indicates parameter not detected.
. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.

1
2
3
4
5
6. OG indicates an operational guideline ODWQS, not health related.
7
8
9
8
9

. < indicates parameter not detected above method detection limit.

10. <T indicates a detection of a Trace amount less than the method detection limit.
11. S.E. indicates a sampling error.
12. nd indicates parameter not detected.

13. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

ow7 ow7 ow7 owr7 owT7 ow7 ow7 ow7 ow7 ow7 ow7 ow7
Chemical oDWQs
Parameter Jul-07 Jul-08 Dec-08 Jul-09 Dec-09 Mar-10 Jun-11 Oct-11 Jun-12 Oct-12 Jun-13 Nov-13
Alkalinity(as CaCO3) 30 - 500 [0G] 269 248 278 242 349 284 252 Dry 273 Dry 269 288
Chioride 250 [AO] 4 2 2 4 nd 3 0.9 0.9 11 0.8
Nitrate(as N) 10 (MAC) d 1S nd nd 0.1 nd <01 <01 <01 0.1 01
Nitrite(as N) 1 (MAC)d 1S nd nd nd nd =<0.01 <01 <01 0.1 =0.1
A ia{as N) 1S 0.08 0.06 0.08 nd <005 <0.01 0.03 =0.01 =0.01
Total Kjeldahl Nitr (as N) 1S 21 0.7 4 2 3 077 012 448 309
Organic Nitrogen 0.15 13 202 0.64 392 2 <2.95 <077 0.09 448 309
Phenols 1S nd nd nd nd <0.001 <0.001 =0.001 <0.001 <0.001
Dissolved Organic Carbon(DOC) 5 [AO] 1S 3.1 0.9 0.8 12 0.9 0.8 0.8 37 34
Conductivity (us/cm) 478 459 502 458 626 526 457 493 497 442
pH 82 8.1 7.9 7.8 79 79 762 8.06 7.86 7.86
Sulphate (as S04) 250 (AQ) 4 4 4 4 2 3 3 2 3 3
Hardness{as CaCO3) 80-100 [OG] 250 250 280 220 370 290 259 288 268 264
Aluminum 0.1 [0G] 1S nd nd nd nd =0.005 0.02 0.03 0.03 0.03
Barium 1[MAC] 1S 0.008 0.007 0.006 0.008 0.006 0.008 0.007 0.010 0.007
Boron 5 [IMAC] 1S nd nd nd nd <0.01 0.006 0.011 0.006 =0.005
Cadmi 0.005 (MAC) 1S nd nd 0.0011 0.0003 0.0002 0.00005 0.00003 0.00008 =0.00002
Calcium - 1S 69 76 61 100 79 71.1 79.6 74.1 73
Chromium 0.05 (MAC) 1S nd nd nd nd <0.005 <0.002 =0.002 <0.002 <0.002
Copper 1 [AQ] 1S 0.001 0.001 0.002 nd 0.001 <0.002 =0.002 =0.002 0.0002
Iron 0.3 [AO] 1S nd nd nd nd <01 <0.005 0.019 0.009 0.01
Lead 0.01 (MAC)c 1S nd nd nd nd <0.0005 <0.00002 <0.00002 =0.00002 =0.00002
Magnesium - 13 19 2 15 28 23 198 215 202 198
M 0.05 [AQ] 1S 0.012 0.007 0.032 0.027 0.240 0.104 0.043 0.119 0.179
Potassi - 1S 22 0.67 0.61 0.54 0.62 0.5 0.7 0.7 04
Sodium 200 [AO] 1S 39 1.2 1.2 0.89 42 09 0.8 16 0.8
Zinc 5 [AO] 1S 0.006 nd 0.01 nd 0.006 =0.005 =0.005 0.039 =0.005

NOTES:

1. All results expresses in mg/L unless otherwise noted.

2. ODWAQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

3. MAC maximum acceptable concentration ODWQS.

4. IMAC indicates an interim maximum acceptable concentration ODWQS.

5. AO indicates an aesthetic objective ODWQS, not health related.

6. OG indicates an operational guideline ODWQS, not health related.

7. cindicates that the guideline applies to water at the point of consumption.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. <indicates parameter not detected above method detection limit.

10. <T indicates a detection of a Trace amount less than the method detection limit.

11. S.E. indicates a sampling error.

12. nd indicates parameter not detected.

13. IS indicates insufficient sample for analysis.

14. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

ow7 ow7 owr OowWT7 ow7 ow7 ow7 ow7 ow7 ow7 ow7 ow7
Chemical oDWQs
Parameter Jul-14 Oct-14 May-15 Oct-15 Jun-16 MNov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19 Nov-19
Alkalinity(as CaCO3) 30 - 500 [0G] 262 312 250 Dry 288 Dry 283 376 270 362 291 304
Chioride 250 [AC] 1.0 14 1.40 11 29 18 1.0 07 0.8 0.5
Nitrate(as N) 10 (MAC) d 01 <01 <010 01 <0.05 <01 <0.05 =0.05 0.08 027
Nitrite(as N) 1 (MAC)d <0.1 <0.1 =0.10 <01 <0.05 03 <0.05 =0.05 <0.05 =0.05
A ia{as N) <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 0.02 0.04 0.20 0.05
Total Kjeldahl Nitr (as N) 0.99 039 <0.10 <0.05 0.06 02 05 05 09 0.3
Organic Nitrogen 0.15 099 0.39 <0.10 =0.05 0.06 020 048 046 0.70 025
Phenols <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 =0.001 0.009 =0.002 =0.002
Dissolved Organic Carbon(DOC) 5 [AQ] 28 45 12 17 16 35 14 26 38 35
Conductivity (us/cm) 504 549 478 497 524 663 489 704 524 606
pH 787 7.69 845 788 783 775 796 737 8.02 7.78
Sulphate (as S04) 250 (AO) 2 1 217 3 3 2 2 2 2 2
Hardness{as CaCO3) 80-100 [OG] 299 324 248 286 E7)] 396 281 398 310 389
Aluminum 0.1 [0G] 0.03 0.02 0.004 0.02 0.02 0.06 0.05 0.07 0.04 0.25
Barium 1[MAC] 0.010 0.009 0.007 0.009 0.01 0.013 0.010 0.012 0.008 0.017
Boron 5 [IMAC] =0.005 0.011 =0.010 0.006 <0005 0.009 0.005 0.006 =0.005 0.007
Cadmi 0.005 (MAC) =0.00002 =0.00002 =0.001 0.00002 0.000073 0.000015 =0.000015 0.000028 0.000016 0.000094
Calcium - 3.3 892 68.5 78.0 851 110 746 111 835 105
Chromium 0.05 (MAC) =0.002 <0.002 <0.003 =0.002 =0.002 <0.002 <0.002 =0.002 =0.002 =0.001
Copper 1[AQ] =0.002 0.0003 <0.003 <0.002 <0.002 <0.002 =0.002 =0.002 =0.002 0.0024
Iron 0.3[AC] 0.010 0.214 <0.010 0.006 <0005 0.086 0.005 0.091 =0.005 0.287
Lead 0.01 (MAC)c 0.00003 =0.00002 =0.002 <0.00002 <0.00002 0.00003 =0.00002 =0.00002 0.00047 0.00063
Magnesium - 21 246 18.8 21 239 204 29 293 247 307
M 0.05 [AQ] 0239 0.333 0111 0.081 0.017 0.206 0.004 0.203 0.022 0.048
Potassi - 07 0.7 041 05 05 0.5 04 0.3 04 0.5
Sodium 200 [AC] 1.1 1.0 0.82 1.0 11 10 1.0 0.8 1.1 1.0
Zinc 5[AO] 0.006 <0.005 <0.005 <0.005 0.006 <0.005 <0.005 =0.005 0.014 0.007

NOTES:

1. All results expresses in mg/L unless otherwise noted.

2. ODWAQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

3. MAC maximum acceptable concentration ODWQS.

4. IMAC indicates an interim maximum acceptable concentration ODWQS.

5. AO indicates an aesthetic objective ODWQS, not health related.

6. OG indicates an operational guideline ODWQS, not health related.

7. cindicates that the guideline applies to water at the point of consumption.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. <indicates parameter not detected above method detection limit.

10. <T indicates a detection of a Trace amount less than the method detection limit.

11. S.E. indicates a sampling error.

12. nd indicates parameter not detected.

13. IS indicates insufficient sample for analysis.

14. Shaded values indicate exceedance of ODWQS.
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TABLE E-2

HISTORICAL WELL WATER QUALITY

KINLOSS LANDFILL

owr owr7
Chemical oDWQs
Parameter Jul-20 Nov-20
Alkalinity(as CaCO3) 30 - 500 [0G] 282 33
Chioride 250 [AO] 13 16
Nitrate(as N) 10 (MAC) d 0.1 0.07
Nitrite(as N) 1 (MAC) d =0.05 =0.05
A ia{as N) 0.05 0.03
Total Kjeldahl Nitr (as N) 03 02
Organic Nitrogen 0.15 0.25 017
Phenols <0.002 =0.002
Dissolved Organic Carbon{DOC) 5 [AC] 24 19
Conductivity {(us/cm) 87 608
pH 7.76 795
Sulphate (as S04) 250 (AQ) 2 3
Hardness{as CaCO3) 80-100 [OG] 293 367
Aluminum 0.1 [0G] 0.03 0.05
Barium 1[MAC] 0.012 0.014
Boron 5 [IMAC] 0.006 =0.005
Cadmi 0.005 (MAC) 0.000017 0.000355
Calcium - 78.8 100
Chromium 0.05 (MAC) =0.002 =0.002
Copper 1 [AQ] =0.002 0.002
Iron 0.3 [AO] 0.018 =0.005
Lead 0.01 (MAC)c 0.00003 0.0003
M - 234 283
M 0.05 [AQ] 0.184 0.001
Pot - 05 04
Sodium 200 [AO] 0.9 0.8
Zinc 5[AO] =0.005 0.005

NOTES:

1. All results expresses in mg/L unless otherwise noted.

2. ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

3. MAC maximum acceptable concentration ODWQS.

4. IMAC indicates an interim maximum acceptable concentration ODWQS.

5. AO indicates an aesthetic objective ODWQS, not health related.

6. OG indicates an operational guideline ODWQS, not health related.

7. cindicates that the guideline applies to water at the point of consumption.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. <indicates parameter not detected above method detection limit.

10. <T indicates a detection of a Trace amount less than the method detection limit.

11. S.E. indicates a sampling error.

12. nd indicates parameter not detected.

13. IS indicates insufficient sample for analysis.

14. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

OW11-16 OowW11-16 OW11-16 OW11-16 owW11-16 OW11-16 owW11-16 OW11-16 OowW11-16

Chemical oDWQs
Parameter Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19 Nov-19 Jul-20 Nov-20
Alkalinity(as CaCO3) 30 - 500 [0G] 340 323 329 342 313 309 302 326 291
Chioride 250 [AC] 52 36 [ 18 54 16 8.6 44 48
Nitrate(as N) 10 (MAC) d 24 097 23 0.87 253 0.87 479 149 282
Nitrite(as N) 1 ({MAC)d =0.1 =0.05 0.2 <0.05 <0.05 <0.05 =0.05 =0.05 =0.05
A ia{as N) <0.01 <0.01 <0.01 0.08 0.03 0.16 0.06 0.04 0.01
Total Kjeldahl Nitr (as N) 017 012 02 06 02 02 01 0.1 01
Organic Nitrogen 0.15 017 012 020 0.52 017 0.04 0.04 0.06 0.09
Phenols <0.001 <0.001 <0.001 <0.001 0.016 =0.002 =0.002 =0.002 =0.002
Dissolved Organic Carbon(DOC) 5 [AQ] 04 1.0 25 10 14 35 19 28 11
Conductivity (us/cm) 659 609 613 577 655 597 674 621 607
pH 7.88 791 796 797 765 8.07 7.85 7.83 775
Sulphate (as S04) 250 (AO) 14 5 6 3 10 3 8 7 4
Hardness{as CaCO3) 80-100 [OG] 396 362 349 327 354 368 356 360 357
Aluminum 0.1 [0G] 0.04 0.03 0.05 0.05 0.05 0.05 0.05 0.04 0.04
Barium 1[MAC] 0.032 0.026 0.027 0.023 0.028 0.023 0.027 0.034 0.029
Boron 5 [IMAC] 0.039 =0.005 0.022 0.007 0.024 <0.005 0.024 0.008 =0.005
Cadmi 0.005 (MAC) =0.00002 =0.000014 <0.000014 <0.000015 <0.000015 <0.000015 =0.000015 =0.000015 =0.000015
Calcium - 110 97.0 95.0 854 96.2 98.0 95.8 949 94.5
Chromium 0.05 (MAC) =0.002 =0.002 =0.002 <0.002 <0.002 <0.002 =0.001 =0.002 =0.002
Copper 1[AQ] 0.0002 =0.002 <0.002 <0.002 <0.002 0.002 0.0005 =0.002 0.002
Iron 0.3[AC] =0.005 =0.005 <0.005 0.032 <0.005 <0.005 0.005 0.01 0.011
Lead 0.01 (MAC)c =0.00002 =0.00002 =0.00002 0.00004 <0.00002 0.00004 =0.00002 0.00011 0.00003
Magnesium - 297 290 272 276 277 30.0 283 299 294
M 0.05 [AQ] 0.003 =0.001 <0.001 0.004 <0.001 <0.001 =0.001 =0.001 =0.001
Potassi - 05 04 04 03 04 04 0.5 05 0.5
Sodium 200 [AC] 6.5 21 26 17 41 20 36 24 32
Zinc 5[AQ] =0.005 =0.005 <0.005 <0.005 <0.005 <0.005 =0.005 =0.005 =0.005

NOTES:

1. All results expresses in mg/L unless otherwise noted.

2. ODWAQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

3. MAC maximum acceptable concentration ODWQS.

4. IMAC indicates an interim maximum acceptable concentration ODWQS.

5. AO indicates an aesthetic objective ODWQS, not health related.

6. OG indicates an operational guideline ODWQS, not health related.

7. cindicates that the guideline applies to water at the point of consumption.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. <indicates parameter not detected above method detection limit.

10. <T indicates a detection of a Trace amount less than the method detection limit.

11. S.E. indicates a sampling error.

12. nd indicates parameter not detected.

13. IS indicates insufficient sample for analysis.

14. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

ow12 ow12 ow12 ow12 ow12 ow12 ow12 ow12 ow12 ow12 ow12 ow12
Chemical oDWQs
Parameter Jul-07 Dec07 Jul-08 Dec-08 Jul-09 Dec-09 Mar-10 Jun-11 Oct-11 Jun-12 Oct-12 Jun-13
Alkalinity(as CaCO3) 30 - 500 [0G] 381 359 359 383 365 372 369 384 366 360 365 359
Chioride 250 [AO] 21 17 19 17 17 9 11 47 62 71 6.1 49
Nitrate(as N) 10 (MAC) d 44 39 48 44 41 34 30 17 20 17 15 1.5
Nitrite(as N) 1 (MAC)d nd 0.01 nd nd nd nd 0.04 =01 =0.1 <01 0.1 <01
A ia{as N) 0.19 IS 0.11 nd 0.06 1S 0.09 =0.01 =0.01 0.03 =0.01 =0.01
Total Kjeldahl Nitr (as N) 0.7 IS 3 0.8 6 IS 4 0.79 1.00 0.49 0.16 1.21
Organic Nitrogen 0.15 0.51 15 289 nd 594 IS 391 <0.79 <1.00 0.46 0.16 121
Phenols nd IS nd nd nd 1S <0.001 =0.001 =0.001 <0.001 =0.001 =0.001
Dissolved Organic Carbon(DOC) 5 [AO] 6.1 IS 2 2 23 1S 22 14 19 21 1.8 45
Conductivity (us/cm) 942 977 1000 994 993 919 904 813 914 a73 831 821
pH 82 8.1 8.1 8 78 79 79 758 784 8.04 7.82 794
Sulphate (as S04) 250 (AQ) 157 148 164 157 160 120 130 84 125 127 119 89
Hardness{as CaCO3) 80-100 [OG] 580 490 530 560 550 470 490 459 538 487 478 426
Aluminum 0.1 [0G] nd nd nd nd nd IS =0.005 0.03 0.04 0.02 0.04 0.03
Barium 1[MAC] 0.081 0.073 0.081 0.086 0.085 IS 0.075 0.069 0.083 0.081 0.074 0.078
Boron 5 [IMAC] 0.52 0.48 0.45 0.46 0.53 1S 0.44 0.424 - 0.549 0.485 0328
Cadmi 0.005 (MAC) 0.0006 0.0003 nd 0.0002 0.0002 1S 0.0001 =0.00002 =0.00002 0.00003 =0.00002 <0.00002
Calcium - 98 88 89 92 95 IS 80 88.8 89.9 839 828 78.6
Chromium 0.05 (MAC) nd nd nd nd nd 1S <0.005 <0.002 =0.002 =0.002 <0.002 <0.002
Copper 1 [AQ] 0.002 0.001 0.002 0.001 0.001 1S <0.001 =0.002 =0.002 <0.002 =0.002 <0.002
Iron 0.3 [AO] nd nd nd nd nd 1S <0.01 =0.005 =0.005 <0.005 =0.005 =0.005
Lead 0.01 (MAC)c nd nd nd nd nd IS <0.0005 =0.00002 =0.00002 <(0.00002 =0.00002 =0.00002
Magnesium - 82 65 74 81 76 IS 70 57.8 76.3 67.4 65.8 558
M 0.05 [AQ] 0.003 0.077 0.002 nd nd 1S 0.037 =0.001 =0.001 <0.001 =0.001 =0.001
Potassi - 12 9.6 14 15 14 1S 12 10.6 15.9 122 111 120
Sodium 200 [AO] 9.7 8 12 11 11 1S 9.2 8.1 10.5 94 9.1 62
Zinc 5 [AO] nd nd 0.006 nd nd IS =0.005 <0.005 0.005 <0.005 <0.005 =0.005

NOTES:

1. All results expresses in mg/L unless otherwise noted.

2. ODWAQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

3. MAC maximum acceptable concentration ODWQS.

4. IMAC indicates an interim maximum acceptable concentration ODWQS.

5. AO indicates an aesthetic objective ODWQS, not health related.

6. OG indicates an operational guideline ODWQS, not health related.

7. cindicates that the guideline applies to water at the point of consumption.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. <indicates parameter not detected above method detection limit.

10. <T indicates a detection of a Trace amount less than the method detection limit.

11. S.E. indicates a sampling error.

12. nd indicates parameter not detected.

13. IS indicates insufficient sample for analysis.

14. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

ow12 ow12 OowW12 OowW12 ow12 ow12 OowW12 ow12 ow12 ow12 OowW12 OowW12

Chemical oDwas
Parameter Nov-13 Jul-14 Oct-14 May-15 Oct-15 Jun-16 Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19
Alkalinity(as CaCO3) 30 - 500 [0G] 357 327 337 334 343 368 368 339 317 339 312 319
Chioride 250 [AO] 57 37 6.0 6.90 7.50 41 4.1 52 44 37 38 34
Nitrate(as N) 10 (MAC) d 15 11 20 237 1.98 12 13 126 20 168 1.63 1.66
Nitrite(as N) 1 (MAC) d <0.1 =0.1 <01 <0.05 <025 <0.1 <01 <0.05 02 =0.05 =0.05 =0.05
A ia(as N) <0.01 <0.01 <0.01 <0.02 <0.02 <0.01 <0.01 <0.01 <0.01 0.06 0.02 0.06
Total Kjeldahl Nitrogen{as N) 0.95 065 0.21 022 0.18 0.05 0.28 0.32 03 05 02 0.3
Organic Nitrogen 0.15 0.95 065 0.21 022 0.18 0.05 0.28 0.32 0.30 044 0.18 0.24
Phenols <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.003 0.056
Dissolved Organic Carbon(DOC) 5 [AO] 54 3.3 39 20 18 21 16 19 40 20 32 56
Conductivity (us/cm) 709 726 770 827 72 745 782 778 776 709 762 732
pH 7.96 794 783 840 8.07 7.96 7.98 7.98 8.02 799 778 814
Sulphate (as SO4) 250 (AQ) 109 52 93 995 96.8 75 90 69 71 59 75 63
Hardness{as CaCD3) 80-100 [0G] 405 378 428 407 397 410 458 443 434 396 410 427
Aluminum 0.1 [0G] 0.03 0.02 0.02 0.004 <0.004 0.02 0.03 0.02 0.05 0.05 0.06 0.05
Barium 1 [MAC] 0.067 0.044 0.069 0.066 0.068 0.068 0.076 0.070 0073 0.065 0.069 0.060
Boron 5 [IMAC] 0439 0.317 0501 0.505 0.374 0.380 0.493 0.460 0.464 0.341 0.433 0.409
Cadmi 0.005 (MAC) =0.00002 =0.00002 =0.00002 <0.001 <0.001 <0.00002 <0.00002 <0.000014 <0.000014 =0.000015 =0.000015 =0.000015
Calcium - 71 70.9 744 705 70.9 75.4 822 775 749 76.7 731 79.1
Chromium 0.05 (MAC) =0.002 =0.002 =0.002 <0.003 <0003 =0.002 <0.002 =0.002 0.002 <0.002 <0.002 <0.002
Copper 1 [AQ] 0.0008 <0.002 0.0015 <0.003 <0.003 <0.002 0.0007 <0.002 <0.002 =0.002 =0.002 =0.002
Iron 0.3 [AQ] =0.005 <0.005 <0.005 <0.010 <0.010 <0.005 <0.005 <0.005 0.005 =0.005 0.046 =0.005
Lead 0.01 (MAC)c =0.00002 =0.00002 0.00002 <0.002 <0.002 <0.00002 <0.00002 <0.00002 <0.00002 =0.00002 0.00004 0.00017
Magnesium - 55.3 487 58.9 56.1 535 53.9 614 60.6 60.0 497 552 559
M 0.05 [AO] =0.001 =0.001 <0.001 <0.002 <0.002 0.001 <0.001 <0.001 <0.001 =0.001 0.003 =0.001
Potassi - 9.4 111 12.2 136 123 102 123 109 124 9.4 121 102
Sodium 200 [AO] 77 58 75 7.66 7.08 6.6 83 79 72 6.3 69 6.3
Zinc 5[AC] <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:

1. All results expresses in mg/L unless otherwise noted.

2. ODWAQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

3. MAC maximum acceptable concentration ODWQS.

4. IMAC indicates an interim maximum acceptable concentration ODWQS.

5. AO indicates an aesthetic objective ODWQS, not health related.

6. OG indicates an operational guideline ODWQS, not health related.

7. cindicates that the guideline applies to water at the point of consumption.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. <indicates parameter not detected above method detection limit.

10. <T indicates a detection of a Trace amount less than the method detection limit.

11. S.E. indicates a sampling error.

12. nd indicates parameter not detected.

13. IS indicates insufficient sample for analysis.

14. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

ow12 ow12 ow12
Chemical oDWQs
Parameter Nov-19 Jul-20 Nov-20
Alkalinity(as CaCO3) 30 - 500 [0G] 316 326 302
Chioride 250 [AO] 36 44 36
Nitrate(as N) 10 (MAC) d 1.38 087 0.63
Nitrite(as N) 1 {MAC)d =0.05 <0.05 =0.05
A ia{as N) 0.05 0.1 0.03
Total Kjeldahl Nitr (as N) 02 02 02
Organic Nitrogen 0.15 0.15 0.10 0.7
Phenols <0.002 <0.002 =0.002
Dissolved Organic Carbon{DOC) 5 [AC] 38 30 46
Conductivity {(us/cm) 736 739 700
pH 8.01 7.89 7.95
Sulphate (as S04) 250 (AQ) 65 76 64
Hardness{as CaCO3) 80-100 [OG] 398 415 423
Aluminum 0.1 [0G] 0.06 0.03 0.05
Barium 1[MAC] 0.069 0.079 0.078
Boron 5 [IMAC] 0.390 0.458 0.426
Cadmi 0.005 (MAC) =0.000015 <0.000015 =0.000015
Calcium - 76.0 711 719
Chromium 0.05 (MAC) 0.001 <0.002 <0002
Copper 1 [AQ] 0.0032 =0.002 0.002
Iron 0.3 [AO] =0.005 <0.005 0.061
Lead 0.01 (MAC)c 0.00006 0.00004 0.00008
M i - 50.6 578 59.2
M 0.05 [AQ] =0.001 <0.001 0.002
Potassi - 10.3 114 114
Sodium 200 [AO] 59 6.5 6.4
Zinc 5[AO] =0.005 <0.005 0.009

NOTES:

1. All results expresses in mg/L unless otherwise noted.

2. ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

3. MAC maximum acceptable concentration ODWQS.

4. IMAC indicates an interim maximum acceptable concentration ODWQS.

5. AO indicates an aesthetic objective ODWQS, not health related.

6. OG indicates an operational guideline ODWQS, not health related.

7. cindicates that the guideline applies to water at the point of consumption.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. <indicates parameter not detected above method detection limit.

10. <T indicates a detection of a Trace amount less than the method detection limit.

11. S.E. indicates a sampling error.

12. nd indicates parameter not detected.

13. IS indicates insufficient sample for analysis.

14. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

owW13 s owW13 s OW13 s OW13 s oW13 s owW13 s ow13 s Ow13 s ow13 s OwW13 s ow13 s ow13 s
Chemical oDWQs
Parameter Jul-07 Dec07 Jul-08 Dec-08 Jul-09 Dec-09 Jun-11 Oct-11 Jun-12 Oct-12 Jun-13 Nov-13
Alkalinity(as CaCO3) 30 - 500 [0G] 381 385 376 3 378 301 417 512 424 495 387 448
Chioride 250 [AO] 74 80 63 54 39 32 19.9 271 19.6 217 17 77
Nitrate(as N) 10 (MAC) d 5.5 6.7 6.3 79 58 10 30 24 3a 34 26 37
Nitrite(as N) 1 (MAC)d 0.02 0.04 nd nd 0.02 nd <0.1 =01 <01 <01 0.1 <01
A ia{as N) 0.16 0.1 0.11 0.1 0.21 062 <0.01 2.56 063 3.55 0.44 203
Total Kjeldahl Nitr (as N) 0.6 0.6 3 5 6 4 1.51 458 0.90 737 254 459
Organic Nitrogen 0.15 0.44 05 2.89 49 5.79 338 <151 202 027 382 210 256
Phenols nd nd nd nd nd nd <0.001 =0.001 =0.001 =0.001 <0.001 <0.001
Dissolved Organic Carbon(DOC) 5 [AO] 3.4 34 3.7 3.9 37 41 29 46 31 40 6.2 87
Conductivity (us/cm) 1680 2020 1840 1870 1620 1740 1300 1520 1380 1460 1210 1170
pH 8 79 7.9 7.8 76 77 744 7.55 764 7.64 777 772
Sulphate (as S04) 250 (AQ) 546 626 585 632 450 510 306 205 362 335 264 303
Hardness{as CaCO3) 80-100 [OG] 1100 1100 920 1000 860 850 712 847 722 889 609 621
Aluminum 0.1 [0G] 0.014 nd nd nd nd nd 0.04 0.05 0.04 0.05 0.04 0.06
Barium 1[MAC] 0.086 81 0.079 0.078 0.068 0.055 0.055 0.073 0.069 0.063 0.049 0.053
Boron 5 [IMAC] 1.2 12 1.2 1.2 1.1 1.2 0.947 - 1.10 1.00 0.884 0.826
Cadmi 0.005 (MAC) 0.0013 0.0003 nd 0.0002 nd nd =0.00002 =0.00002 0.00015 0.00002 =0.00002 0.00004
Calcium - 220 230 190 220 170 170 145 176 134 197 130 131
Chromium 0.05 (MAC) nd nd nd nd nd nd <0.002 =0.002 =0.002 =0.002 <0.002 <0.002
Copper 1 [AQ] 0.002 0.002 0.003 0.002 0.001 0.002 <0.002 0.003 0.002 0.003 0.003 0.0038
Iron 0.3 [AO] nd nd nd nd nd nd =0.005 =0.005 <0.005 <0.005 =0.005 =0.005
Lead 0.01 (MAC)c nd nd nd nd nd nd =0.00002 =0.00002 <0.00002 <(0.00002 =0.00002 =0.00002
Magnesium - 130 120 110 120 100 100 847 993 938 96.4 68.8 716
M 0.05 [AQ] 0.056 0.05 nd nd 0.035 0.26 0.091 0.047 0.042 0.119 0.041 0.053
Potassi - 30 37 32 36 33 33 324 39.9 M2 36.1 264 26.7
Sodium 200 [AO] 53 48 46 48 39 37 232 334 238 26.8 174 19.7
Zinc 5 [AO] nd nd nd nd nd nd <0.005 <0.005 =0.005 =0.005 <0.005 <0.005

NOTES:

1. All results expresses in mg/L unless otherwise noted.

2. ODWAQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

3. MAC maximum acceptable concentration ODWQS.

4. IMAC indicates an interim maximum acceptable concentration ODWQS.

5. AO indicates an aesthetic objective ODWQS, not health related.

6. OG indicates an operational guideline ODWQS, not health related.

7. cindicates that the guideline applies to water at the point of consumption.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. <indicates parameter not detected above method detection limit.

10. <T indicates a detection of a Trace amount less than the method detection limit.

11. S.E. indicates a sampling error.

12. nd indicates parameter not detected.

13. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

ow13 s owW13 s oOwW13 s oW13 s OowW13 s OW13 s OW13 s ow13 s ow13 s ow13 s OW13 s ow13 s

Chemical oDWQs

Parameter Jul-14 Oct-14 May-15 Oct-15 Jun-16 Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19 Nov-19
Alkalinity(as CaCO3) 30 - 500 [0G] 41 385 400 484 472 518 409 432 444 426 385 463
Chioride 250 [AC] 49 131 =0.50 18.1 123 141 87 78 10.2 96 79 121
Nitrate(as N) 10 (MAC) d 29 4.1 325 234 16 17 2m 24 1.18 183 113 143
Nitrite(as N) 1 (MAC)d <0.1 <0.1 =0.25 <025 <01 <01 0.24 02 0.07 =0.05 0.33 0.25

A ia{as N) 1.00 1.64 0.52 107 1.26 6.16 0.78 3.15 256 556 1.82 749
Total Kjeldahl Nitr (as N) 173 209 0.84 250 1.70 6.82 1.74 39 29 56 22 79
Organic Nitrogen 0.15 073 045 0.32 143 0.44 0.66 0.96 0.75 0.34 0.04 0.38 041
Phenols <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 =0.001 =0.001 0.017 =0.002 =0.002
Dissolved Organic Carbon(DOC) 5 [AQ] 6.8 57 33 29 41 43 32 6.9 36 6.2 10.3 6.8
Conductivity (us/cm) 1290 1220 1230 1280 1140 1280 1100 1160 1030 1160 1010 1190
pH 773 762 8.25 797 768 763 778 773 773 73 7.98 7.61
Sulphate (as S04) 250 (AQ) 257 299 269 279 189 192 168 174 14 173 144 158
Hardness{as CaCO3) 80-100 [OG] 692 647 573 626 585 679 598 617 517 587 563 595
Aluminum 0.1 [0G] 0.04 0.03 0.011 0.005 0.04 0.04 0.04 0.06 0.07 0.07 0.07 0.07
Barium 1[MAC] 0.054 0.049 0.047 0.061 0.050 0.068 0.050 0.058 0.049 0.062 0.048 0.074
Boron 5 [IMAC] 0.978 1.01 0.969 0.933 0721 0.862 0.791 0.833 0.561 0.682 0.645 0.653
Cadmi 0.005 (MAC) =0.00002 =0.00002 =0.001 <0.001 <0.00002 <(0.00002 <0.000014 <0.000014 =0.000015 =0.000015 =0.000015 =0.000015
Calcium - 148 136 121 137 127 151 131 134 111 134 127 135
Chromium 0.05 (MAC) <0.002 =0.002 =0.003 <0.003 =0.002 =0.002 =0.002 <0.002 <0.002 =0.002 =0.002 <0.001
Copper 1[AQ] <0.002 0.0021 0.004 <0.003 0.003 0.0026 <0.002 0.002 =0.002 0.002 0.010 0.0068
Iron 0.3[AC] =0.005 =0.005 <0.010 <0.010 <0.005 <0.005 <0005 <0.005 =0.005 =0.005 =0.005 0.010
Lead 0.01 (MAC)c =0.00002 =0.00002 =0.002 <0.002 <0.00002 <(0.00002 <0.00002 <0.00002 =0.00002 =0.00002 0.00031 0.00008
Magnesium - 783 746 65.8 69.0 65.1 736 65.7 686 583 614 59.7 627
M 0.05 [AQ] 0.065 0.049 0.036 0.055 0.050 0.061 0.067 0.088 0.066 0.094 0.070 0.114
Potassi - 2938 289 26.1 308 26.3 338 262 304 26.1 28.5 235 35
Sodium 200 [AC] 27 171 15.0 19.0 184 255 16.6 185 159 17.9 13.0 202
Zinc 5[AO] <0.005 =0.005 0.005 <0.005 <0.005 =0.005 0.017 <0.005 <0.005 =0.005 0.006 <0.005

NOTES:

1. All results expresses in mg/L unless otherwise noted.

2. ODWAQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

3. MAC maximum acceptable concentration ODWQS.

4. IMAC indicates an interim maximum acceptable concentration ODWQS.

5. AO indicates an aesthetic objective ODWQS, not health related.

6. OG indicates an operational guideline ODWQS, not health related.

7. cindicates that the guideline applies to water at the point of consumption.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. <indicates parameter not detected above method detection limit.

10. <T indicates a detection of a Trace amount less than the method detection limit.

11. S.E. indicates a sampling error.

12. nd indicates parameter not detected.

13. Shaded values indicate exceedance of ODWQS.
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TABLE E-2

HISTORICAL WELL WATER QUALITY

KINLOSS LANDFILL

oOwW13 s OW13 s
Chemical oDWQs
Parameter Jul-20 Nov-20
Alkalinity(as CaCO3) 30 - 500 [0G] 456 546
Chioride 250 [AO] 10.6 147
Nitrate(as N) 10 (MAC) d 0.99 =0.05
Nitrite(as N) 1 (MAC) d 0.12 =0.05
A ia{as N) 284 8.02
Total Kjeldahl Nitr (as N) 32 97
Organic Nitrogen 0.15 0.36 168
Phenols <0.002 =0.002
Dissolved Organic Carbon{DOC) 5 [AC] 53 53
Conductivity {(us/cm) 1060 1240
pH 753 722
Sulphate (as S04) 250 (AQ) 125 95
Hardness{as CaCO3) 80-100 [OG] 560 647
Aluminum 0.1 [0G] 0.06 007
Barium 1[MAC] 0.067 0.096
Boron 5 [IMAC] 0.630 0.61
Cadmi 0.005 (MAC) 0.000017 =0.000028
Calcium - 124 143
Chromium 0.05 (MAC) =0.002 =0.002
Copper 1 [AQ] =0.002 0.004
Iron 0.3 [AO] 0.026 =0.005
Lead 0.01 (MAC)c 0.00012 0.00004
M - 60.9 70.7
M 0.05 [AQ] 0.115 0.12
Pot - 252 323
Sodium 200 [AO] 146 248
Zinc 5[AO] =0.005 =0.005

NOTES:

. All results expresses in mg/L unless otherwise noted.

. ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

. MAC maximum acceptable concentration ODWQS.
. IMAC indicates an interim maximum acceptable concentration ODWQS.
. AQ indicates an aesthetic objective ODWQS, not health related.

. ¢ indicates that the guideline applies to water at the point of consumption.

. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.

. nd indicates parameter not detected.

. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.

1
2
3
4
5
6. OG indicates an operational guideline ODWQS, not health related.
7
8
9
8
9

. < indicates parameter not detected above method detection limit.

10. <T indicates a detection of a Trace amount less than the method detection limit.

11. S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

ow131 ow131 ow131 ow131 ow131 ow131 ow131 ow131 ow131 ow131 ow131 ow13l
Chemical oDWQs
Parameter Jul-07 Dec07 Jul-08 Dec-08 Jul-09 Dec-09 Jun-11 Oct-11 Jun-12 Oct-12 Jun-13 Nov-13
Alkalinity(as CaCO3) 30 - 500 [0G] 372 370 350 327 355 374 430 511 510 535 507 523
Chioride 250 [AO] 66 74 55 53 39 38 30.2 338 37 330 26.8 19.1
Nitrate(as N) 10 (MAC) d 38 5.1 45 51 54 6 25 15 18 16 13 07
Nitrite(as N) 1 (MAC)d nd nd nd nd nd nd <0.1 =01 <01 <01 0.1 <01
A ia{as N) nd nd 0.1 0.16 0.08 0.07 =0.01 0.1 0.88 1.33 1.16 1.08
Total Kjeldahl Nitr (as N) 0.4 04 14 3 5 5 0.62 1.00 130 255 340 286
Organic Nitrogen 0.15 nd nd 13 284 492 493 <0.62 0.89 0.42 122 224 178
Phenols nd nd nd nd nd nd <0.001 =0.001 =0.001 =0.001 <0.001 0.008
Dissolved Organic Carbon(DOC) 5 [AO] 2.9 28 3 3 27 4 29 38 39 46 9.2 10.9
Conductivity (us/cm) 1530 1830 1690 1610 890 1680 1440 1550 1520 1470 1470 1260
pH 8.1 79 7.9 8 77 77 7.39 7.55 770 749 7.69 775
Sulphate (as S04) 250 (AQ) 475 546 533 512 470 500 378 7 345 M7 298 268
Hardness{as CaCO3) 80-100 [OG] 1000 990 840 770 890 910 791 909 809 884 737 714
Aluminum 0.1 [0G] nd nd nd nd nd 0.006 0.04 0.06 0.04 0.05 0.05 0.05
Barium 1[MAC] 0.078 0.09 0.059 0.057 0.065 0.072 0.061 0.072 0.075 0.069 0.063 0.064
Boron 5 [IMAC] 1.1 1.1 0.92 0.86 12 1.2 0.985 - 1.06 0.948 0.851 0.813
Cadmi 0.005 (MAC) 0.0004 0.0002 0.0007 0.0002 nd 0.0001 0.00004 =0.00002 <0.00002 <(0.00002 0.00004 =0.00002
Calcium - 220 220 180 160 180 180 162 188 154 193 160 152
Chromium 0.05 (MAC) nd nd nd nd nd nd <0.002 =0.002 =0.002 =0.002 <0.002 <0.002
Copper 1 [AQ] 0.002 0.002 0.002 0.002 0.002 0.002 =0.002 =0.002 0.003 0.003 =0.002 0.0027
Iron 0.3 [AO] nd nd nd nd nd nd =0.005 =0.005 <0.005 <0.005 =0.005 =0.005
Lead 0.01 (MAC)c nd nd nd nd nd nd =0.00002 =0.00002 <0.00002 <(0.00002 =0.00002 =0.00002
Magnesium - 120 110 98 90 110 110 932 107 103 975 823 815
M 0.05 [AQ] nd nd nd nd 0.004 nd 0.018 0.011 0.034 0.048 0.088 0.087
Potassi - 26 26 25 25 30 28 24 8 318 270 28.6 26 215
Sodium 200 [AO] 52 48 44 37 40 40 309 397 a7 342 338 334
Zinc 5 [AO] nd nd 0.007 0.008 nd nd 0.005 =0.005 =0.005 <0.005 =0.005 =0.005

NOTES:

1. All results expresses in mg/L unless otherwise noted.

2. ODWAQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

3. MAC maximum acceptable concentration ODWQS.

4. IMAC indicates an interim maximum acceptable concentration ODWQS.

5. AO indicates an aesthetic objective ODWQS, not health related.

6. OG indicates an operational guideline ODWQS, not health related.

7. cindicates that the guideline applies to water at the point of consumption.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. <indicates parameter not detected above method detection limit.

10. <T indicates a detection of a Trace amount less than the method detection limit.

11. S.E. indicates a sampling error.

12. nd indicates parameter not detected.

13. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

ow131 ow131 ow131 ow131 ow131 ow131 owW131 ow131 ow13l ow131 OwW131 ow131
Chemical oDWQs
Parameter Jul-14 Oct-14 May-15 Oct-15 Jun-16 Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19 Nov-19
Alkalinity(as CaCO3) 30 - 500 [0G] 487 501 490 496 568 601 571 513 504 517 497 510
Chioride 250 [AC] 10.2 29 258 225 218 191 16.9 141 19.9 18.6 18.1 206
Nitrate(as N) 10 (MAC) d 12 13 1.69 164 07 04 0.62 06 0.19 030 042 0.3
Nitrite(as N) 1 (MAC)d <0.1 <0.1 =0.25 <025 <01 <01 <0.05 <01 =0.05 =0.05 <0.05 =0.05
A ia{as N) 1.41 155 1.26 148 210 297 3.09 299 291 357 3.M 427
Total Kjeldahl Nitr (as N) 220 220 230 249 255 395 332 33 33 39 44 43
Organic Nitrogen 0.15 079 0.65 1.04 101 0.45 098 023 0.3 0.39 033 0.69 0.03
Phenols <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 =0.001 =0.001 0.023 =0.002 =0.002
Dissolved Organic Carbon(DOC) 5 [AQ] 6.9 75 41 30 4.6 43 46 73 38 6.4 59 8.0
Conductivity (us/cm) 1450 1350 1390 1310 1320 1320 1350 1250 1200 1270 1220 1260
pH 769 746 8.16 8.04 7.66 761 7.59 772 769 728 8.01 7.66
Sulphate (as S04) 250 (AQ) 268 252 279 281 214 182 168 155 165 147 153 139
Hardness{as CaCO3) 80-100 [OG] 767 725 664 662 676 731 77 669 603 645 667 1050
Aluminum 0.1 [0G] 0.04 0.03 0.058 <0.004 0.04 0.05 0.05 0.08 0.07 0.07 0.07 0.34
Barium 1[MAC] 0.067 0.064 0.066 0.070 0.066 0.074 0.072 0.071 0.063 0.074 0.068 0.090
Boron 5 [IMAC] 0.862 0.902 0.900 0.878 0.768 0.894 0.808 0.783 0.619 0.678 0.684 0.667
Cadmi 0.005 (MAC) =0.00002 =0.00002 =0.001 <0.001 0.00002 0.00003 0.000016 <0.000014 0.000015 0.000022 0.000016 0.000055
Calcium - 166 154 137 145 144 160 153 144 128 144 146 252
Chromium 0.05 (MAC) =0.002 =0.002 <0.003 <0.003 =0.002 =0.002 =0.002 <0.002 <0.002 =0.002 =0.002 0.001
Copper 1[AQ] 0.002 0.0029 <0.003 <0.003 0.004 0.0028 0.003 <0.002 =0.002 =0.002 0.002 0.0055
Iron 0.3[AC] =0.005 =0.005 <0.010 <0.010 <0.005 0.010 <0005 <0.005 =0.005 =0.005 =0.005 0.603
Lead 0.01 (MAC)c =0.00002 0.00005 =0.002 <0.002 <0.00002 <(0.00002 <0.00002 <0.00002 =0.00002 0.00086 =0.00002 0.00104
Magnesium - 855 829 782 729 76.9 80.6 81.3 751 689 69.4 736 103
M 0.05 [AQ] 0.117 0.115 0.133 0.131 0.173 0.176 0.224 0.196 0.189 0.203 0243 0.374
Potassi - 28 241 245 275 236 207 273 265 247 26.0 254 269
Sodium 200 [AC] M6 209 30.2 250 291 314 322 270 284 274 274 251
Zinc 5[AO] <0.005 =0.005 0.010 <0.005 <0.005 =0.005 =0.005 <0.005 <0.005 =0.005 =0.005 <0.005

NOTES:

1. All results expresses in mg/L unless otherwise noted.

2. ODWAQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

3. MAC maximum acceptable concentration ODWQS.

4. IMAC indicates an interim maximum acceptable concentration ODWQS.

5. AO indicates an aesthetic objective ODWQS, not health related.

6. OG indicates an operational guideline ODWQS, not health related.

7. cindicates that the guideline applies to water at the point of consumption.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. <indicates parameter not detected above method detection limit.

10. <T indicates a detection of a Trace amount less than the method detection limit.

11. S.E. indicates a sampling error.

12. nd indicates parameter not detected.

13. Shaded values indicate exceedance of ODWQS.
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TABLE E-2

HISTORICAL WELL WATER QUALITY

KINLOSS LANDFILL

. All results expresses in mg/L unless otherwise noted.

ow131 ow131
Chemical oDWQs
Parameter Jul-20 Nov-20
Alkalinity(as CaCO3) 30 - 500 [0G] 556 512
Chioride 250 [AO] 19.4 15.1
Nitrate(as N) 10 (MAC) d 0.19 0.07
Nitrite(as N) 1 (MAC) d =0.05 =0.05
A ia{as N) 4.16 484
Total Kjeldahl Nitr (as N) 46 49
Organic Nitrogen 0.15 0.44 0.06
Phenols <0.002 =0.002
Dissolved Organic Carbon{DOC) 5 [AC] T4 45
Conductivity {(us/cm) 1250 1210
pH 753 744
Sulphate (as S04) 250 (AQ) 135 121
Hardness{as CaCO3) 80-100 [OG] 662 656
Aluminum 0.1 [0G] 0.08 0.10
Barium 1[MAC] 0.084 0.083
Boron 5 [IMAC] 0.661 0.638
Cadmi 0.005 (MAC) =0.000028 0.000125
Calcium - 143 141
Chromium 0.05 (MAC) =0.002 =0.002
Copper 1 [AQ] =0.002 0.004
Iron 0.3 [AO] 0.048 0.051
Lead 0.01 (MAC)c 0.00015 0.0001
M - T41 739
M 0.05 [AQ] 0.298 0.266
Pot - 261 275
Sodium 200 [AO] 26.5 244
Zinc 5[AO] =0.005 =0.005

NOTES:

. ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

. MAC maximum acceptable concentration ODWQS.
. IMAC indicates an interim maximum acceptable concentration ODWQS.
. AQ indicates an aesthetic objective ODWQS, not health related.

. ¢ indicates that the guideline applies to water at the point of consumption.

. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.

. nd indicates parameter not detected.

. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.

1
2
3
4
5
6. OG indicates an operational guideline ODWQS, not health related.
7
8
9
8
9

. < indicates parameter not detected above method detection limit.

10. <T indicates a detection of a Trace amount less than the method detection limit.

11. S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

OW13D OwW13D OW13D OW13D OW13D ow13D OW13D OW13D OW13D OW13D OowW13D OW13D
Chemical oDWQs
Parameter Jul-07 Dec07 Jul-08 Dec-08 Jul-09 Dec-09 Mar-10 Jun-11 Oct-11 Jun-12 Oct-12 Jun-13
Alkalinity(as CaCO3) 30 - 500 [0G] 240 288 23 235 234 260 240 244 274 254 349 234
Chioride 250 [AO] 10 el 8 10 7 13 10 6.6 122 96 195 6.6
Nitrate(as N) 10 (MAC) d nd nd 0.1 nd 0.1 0.1 0.1 <01 <0.1 <01 0.1 01
Nitrite(as N) 1 (MAC)d nd 0.03 nd 0.3 nd nd =0.01 =01 =0.1 <01 0.1 <01
A ia{as N) 0.13 0.15 0.22 0.28 0.26 0.25 =0.05 0.03 0.09 0.13 0.06 0.09
Total Kjeldahl Nitr (as N) 0.2 04 1 15 5 nd 05 0.35 033 0.15 0.51 0.90
Organic Nitrogen 0.15 0.07 0.25 0.78 122 474 nd =045 032 0.24 0.02 045 0.81
Phenols nd nd nd nd nd nd nd <0.001 =0.001 =0.001 <0.001 <0.001
Dissolved Organic Carbon(DOC) 5 [AO] 1 2 1 0.7 0.7 1.6 09 0.7 27 10 2.3 26
Conductivity (us/cm) 516 1000 546 538 544 764 575 545 750 624 934 547
pH 82 8.1 8.2 8.2 8 8 80 773 787 8.05 774 795
Sulphate (as S04) 250 (AQ) 45 193 42 47 44 130 62 50 111 75 172 51
Hardness{as CaCO3) 80-100 [OG] 260 640 230 240 220 340 230 235 367 284 445 224
Aluminum 0.1 [0G] nd nd nd nd nd nd nd 0.03 0.05 0.02 0.05 0.03
Barium 1[MAC] 0.096 0.22 0.085 0.089 0.082 0.12 0.086 0.090 0.128 0.108 0.158 0.087
Boron 5 [IMAC] 0.044 0.45 0.04 0.057 0.043 0.19 0.045 0.053 - 0.104 0.289 0.061
Cadmi 0.005 (MAC) 0.0004 0.001 nd nd 0.0003 nd 0.0001 =0.00002 =0.00002 <(0.00002 =0.00002 =0.00002
Calcium - 61 140 54 55 51 79 55 56.1 87.3 66.8 104 532
Chromium 0.05 (MAC) nd nd nd nd nd nd nd <0.002 =0.002 =0.002 <0.002 <0.002
Copper 1 [AQ] nd 0.002 nd 0.001 nd 0.001 nd =0.002 =0.002 <0.002 =0.002 <0.002
Iron 0.3 [AO] 0.46 0.72 nd nd 0.64 12 nd 0.111 0.611 0.360 0.799 0.376
Lead 0.01 (MAC)c nd nd nd nd nd nd 0.0006 =0.00002 =0.00002 <(0.00002 0.00006 =0.00002
Magnesium - 26 69 23 24 21 36 23 229 362 284 452 221
M 0.05 [AQ] 0.014 0.032 0.022 0.01 0.012 0.019 0.015 0.013 0.016 0.016 0.024 0.012
Potassi - 1 36 0.86 1 0.82 13 0.91 1.0 1.7 13 25 11
Sodium 200 [AO] 16 39 14 15 14 19 14 13.9 214 16.3 24.1 14.0
Zinc 5 [AO] nd nd nd nd nd nd nd <0.005 0.008 =0.005 =0.005 <0.005

NOTES:

1. All results expresses in mg/L unless otherwise noted.

2. ODWAQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

3. MAC maximum acceptable concentration ODWQS.

4. IMAC indicates an interim maximum acceptable concentration ODWQS.

5. AO indicates an aesthetic objective ODWQS, not health related.

6. OG indicates an operational guideline ODWQS, not health related.

7. cindicates that the guideline applies to water at the point of consumption.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. <indicates parameter not detected above method detection limit.

10. <T indicates a detection of a Trace amount less than the method detection limit.

11. S.E. indicates a sampling error.

12. nd indicates parameter not detected.

13. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

OW13 D OW13 D OW13D OW13D OW13 D OW13 D OW13D OW13D OW13 D OW13 D OW13D OW13D
Chemical oDwas
Parameter Nov-13 Jul-14 Oct-14 May-15 Oct-15 Jun-16 Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19
Alkalinity(as CaCO3) 30 - 500 [0G] 268 219 256 263 357 249 341 237 274 227 278 222
Chioride 250 [AO] 9.8 6.6 9.7 102 16.1 6.6 117 2 76 6.6 938 6.8
Nitrate(as N) 10 (MAC) d <0.1 <01 <01 =010 <025 0.1 =01 =0.05 02 <0.05 0.05 0.19
Nitrite(as N) 1 (MAC) d =<0.1 =0.1 <01 <0.10 <025 <0.1 <01 <0.05 0.3 =0.05 =0.05 0.06
A ia(as N) 0.09 0.10 0.10 0.03 0.17 0.08 0.19 <0.01 0.13 0.14 0.28 0.20
Total Kjeldahl Nitrogen{as N) 0.22 022 0.31 011 0.28 0.07 0.30 0.09 04 02 04 0.2
Organic Nitrogen 0.15 0.13 012 0.21 0.08 0.1 - 0.1 0.09 027 0.06 0.12 -
Phenols <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.004 =0.002
Dissolved Organic Carbon(DOC) 5 [AO] 3.9 25 41 18 15 1.0 16 12 31 13 23 144
Conductivity (us/cm) 569 536 612 647 911 543 824 560 677 521 716 545
pH 8 803 7.86 8.36 793 805 7.84 8.01 7.98 8.10 765 8.02
Sulphate (as SO4) 250 (AQ) 85 46 79 69.9 148 51 112 42 59 46 74 46
Hardness{as CaCD3) 80-100 [0G] 278 237 293 270 457 233 412 257 330 220 321 245
Aluminum 0.1 [0G] 0.04 0.02 0.02 <0.004 <0.004 0.02 0.04 0.02 0.05 003 0.05 0.03
Barium 1 [MAC] 0.102 0.080 0.102 0.092 0.163 0.085 0.147 0.092 0.122 0.078 0.120 0.081
Boron 5 [IMAC] 0.127 0.046 0.141 0.114 0.301 0.055 0.270 0.071 0.187 0.052 0.161 0.061
Cadmi 0.005 (MAC) =0.00002 =0.00002 =0.00002 <0.001 <0.001 <0.00002 0.00002 <0.000014 <0.000014 =0.000015 =0.000015 =0.000015
Calcium - 65.4 575 68.8 63.9 105 555 975 60.7 76.6 50.6 76.6 57.9
Chromium 0.05 (MAC) =0.002 =0.002 =0.002 <0.003 <0003 =0.002 <0.002 =0.002 =0.002 <0.002 <0.002 <0.002
Copper 1 [AQ] 0.0002 <0.002 0.0002 <0.003 <0.003 <0.002 0.0005 <0.002 <0.002 =0.002 =0.002 0.008
Iron 0.3 [AQ] 0595 0.270 0591 0.118 0.766 0.249 0.751 0.145 0579 0.167 0.565 0211
Lead 0.01 (MAC)c =0.00002 =0.00002 =0.00002 <0.002 <0.002 <0.00002 <0.00002 <0.00002 <0.00002 =0.00002 0.0108 0.00003
Magnesium - 279 27 294 26.7 472 230 410 256 338 228 316 243
M 0.05 [AO] 0.015 0.013 0.018 0.023 0.028 0.016 0.025 0.022 0022 0.014 0.018 0.015
Potassi - 16 1 16 172 3.85 1.1 33 17 27 13 25 15
Sodium 200 [AO] 16.2 14.3 165 157 237 145 243 165 18.8 149 193 149
Zinc 5[AC] <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:

1. All results expresses in mg/L unless otherwise noted.

2. ODWAQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

3. MAC maximum acceptable concentration ODWQS.

4. IMAC indicates an interim maximum acceptable concentration ODWQS.

5. AO indicates an aesthetic objective ODWQS, not health related.

6. OG indicates an operational guideline ODWQS, not health related.

7. cindicates that the guideline applies to water at the point of consumption.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. <indicates parameter not detected above method detection limit.

10. <T indicates a detection of a Trace amount less than the method detection limit.

11. S.E. indicates a sampling error.

12. nd indicates parameter not detected.

13. Shaded values indicate exceedance of ODWQS.
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TABLE E-2

HISTORICAL WELL WATER QUALITY

KINLOSS LANDFILL

OW13D OW13D OW13D
Chemical oDWQs
Parameter Nov-19 Jul-20 Nov-20
Alkalinity(as CaCO3) 30 - 500 [0G] 289 235 304
Chioride 250 [AC] 10.8 76 10.1
Nitrate(as N) 10 (MAC) d 022 0.14 0.13
Nitrite(as N) 1 (MAC) d 0.18 <0.05 =0.05
A ia{as N) 0.31 0.19 0.46
Total Kjeldahl Nitr (as N) 04 03 06
Organic Nitrogen 0.15 0.09 0.1 0.14
Phenols <0.002 <0.002 =0.002
Dissolved Organic Carbon{DOC) 5 [AC] 28 41 25
Conductivity {(us/cm) 730 539 763
pH 7.90 795 7.78
Sulphate (as S04) 250 (AQ) 74 48 79
Hardness{as CaCO3) 80-100 [OG] 324 246 373
Aluminum 0.1 [0G] 0.06 0.02 0.04
Barium 1[MAC] 0.118 0.094 0.144
Boron 5 [IMAC] 0.170 0.073 0.190
Cadmi 0.005 (MAC) =0.000015 0.000397 =0.000015
Calcium - 75.8 574 836
Chromium 0.05 (MAC) =0.001 <0.002 <0002
Copper 1 [AQ] 0.0007 =0.002 <0.002
Iron 0.3 [AD] 0.715 0.220 0.586
Lead 0.01 (MAC)c 0.00007 0.00002 0.00003
M - 327 248 39.8
M 0.05 [AQ] 0.021 0.018 0.029
Pot - 28 2 36
Sodium 200 [AC] 18.2 147 205
Zinc 5[AO] =0.005 <0.005 <0005

NOTES:

. All results expresses in mg/L unless otherwise noted.

. ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

. MAC maximum acceptable concentration ODWQS.
. IMAC indicates an interim maximum acceptable concentration ODWQS.
. AQ indicates an aesthetic objective ODWQS, not health related.

. ¢ indicates that the guideline applies to water at the point of consumption.

. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
. nd indicates parameter not detected.
. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.

1
2
3
4
5
6. OG indicates an operational guideline ODWQS, not health related.
7
8
9
8
9

. < indicates parameter not detected above method detection limit.

10. <T indicates a detection of a Trace amount less than the method detection limit.
11. S.E. indicates a sampling error.
12. nd indicates parameter not detected.

13. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

ow14 ow14 ow14 ow14 ow14 ow14 ow14 ow14 ow14 ow14 ow14 ow14
Chemical oDWQs
Parameter Jul-07 Jul-08 Jul-09 Dec-09 Mar-10 Jun-11 Oct-11 Jun-12 Oct-12 Jun-13 Nov-13 Jul-14
Alkalinity(as CaCO3) 30 - 500 [0G] 702 633 600 1S 619 590 548 550 Dry 581 535 523
Chioride 250 [AO] 11 8 9 1S 12 34 30 43 53 28 29
Nitrate(as N) 10 (MAC) d nd nd nd IS <01 =01 <0.1 <01 02 0.1 01
Nitrite(as N) 1 (MAC)d nd nd nd 1S <0.01 =01 <0.1 =01 <01 0.1 =0.1
A ia{as N) 145 11 16 IS 11 8.36 7.14 6.05 473 442 6.38
Total Kjeldahl Nitr (as N) 12 11 14 IS 11 106 722 6.77 8.06 724 793
Organic Nitrogen 0.15 0 [i] ] IS [i] 224 0.08 0.72 333 282 155
Phenols 0.006 0.001 0.004 IS 0.004 0.007 0.006 0.004 0.006 0.006 0.003
Dissolved Organic Carbon(DOC) 5 [AO] 8.7 92 8.9 IS 82 93 82 77 211 164 15.7
Conductivity (us/cm) 1160 1190 1120 IS 1170 1040 1050 1050 988 857 1060
pH 8 78 74 IS 74 7.09 715 734 727 732 7.35
Sulphate (as S04) 250 (AQ) 16 35 1 1S 34 8 5 22 8 2 19
Hardness{as CaCO3) 80-100 [OG] 590 560 520 IS 560 528 556 512 499 499 559
Aluminum 0.1 [0G] 0.009 0.007 0.007 1S 0.006 0.05 0.06 0.05 0.05 0.06 0.05
Barium 1[MAC] 0.071 0.068 0.089 IS 0.072 0.087 0.082 0.062 0.054 0.05 0.062
Boron 5 [IMAC] 0.45 0.35 0.390 1S 0.30 0.286 - 0.329 0.166 0.142 0228
Cadmi 0.005 (MAC) 0.0002 nd 0.0003 IS 0.0001 =0.00002 =0.00002 0.00004 0.00004 0.0001 =0.00002
Calcium - 160 160 160 IS 170 142 181 159 166 167 182
Chromium 0.05 (MAC) nd nd nd IS nd =0.002 =0.002 <0.002 =0.002 =0.002 =0.002
Copper 1 [AQ] 0.001 0.001 nd IS 0.002 =0.002 =0.002 <0.002 <0.002 0.0004 =0.002
Iron 0.3 [AO] 0.69 19 6.5 1S 12 20.0 244 19.4 326 253 36.6
Lead 0.01 (MAC)c nd nd nd IS nd =0.00002 0.00002 <(0.00002 0.00005 =0.00002 =0.00002
Magnesium - 44 38 30 1S 33 423 248 276 205 20 253
M 0.05 [AQ] 4.7 53 2.7 IS 2 0.807 0.665 0.296 0.912 0433 0.704
Potassi - 25 22 22 1S 18 26.1 289 18.3 9.1 9.4 113
Sodium 200 [AO] 45 34 18 1S 15 82 6.9 8.4 58 4 6.7
Zinc 5 [AO] nd 0.006 nd IS 0.010 <0.005 <0.005 0.008 <0.005 =0.005 =0.005

NOTES:

1. All results expresses in mg/L unless otherwise noted.

2. ODWAQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

3. MAC maximum acceptable concentration ODWQS.

4. IMAC indicates an interim maximum acceptable concentration ODWQS.

5. AO indicates an aesthetic objective ODWQS, not health related.

6. OG indicates an operational guideline ODWQS, not health related.

7. cindicates that the guideline applies to water at the point of consumption.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. <indicates parameter not detected above method detection limit.

10. <T indicates a detection of a Trace amount less than the method detection limit.

11. S.E. indicates a sampling error.

12. nd indicates parameter not detected.

13. IS indicates insufficient sample for analysis.

14. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

ow14 ow14 ow14 ow14 ow14 ow14 ow14 ow14 ow14 ow14 ow14 ow14
Chemical oDWQs
Parameter Oct-14 May-15 Oct-15 Jun-16 Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19 Nov-19 Jul-20
Alkalinity(as CaCO3) 30 - 500 [0G] 597 506 531 677 519 530 501 519 458 510 460 491
Chioride 250 [AC] 7T 477 376 56 16.7 a8 6.8 104 6.5 71 216 14.1
Nitrate(as N) 10 (MAC) d 0.1 <025 <025 01 =01 =0.05 <01 0.05 oor =0.05 0.09 0.08
Nitrite(as N) 1 (MAC)d =01 =0.25 =0.25 <01 <01 <0.05 <01 <0.05 =0.05 =0.05 =0.05 =0.05
A ia{as N) 573 4.46 1.71 534 517 356 3.59 4.90 4.60 440 3.61 274
Total Kjeldahl Nitr (as N) 6.46 540 465 573 595 399 s 53 486 52 40 35
Organic Nitrogen 0.15 0.73 0.94 294 0.39 078 043 0.3 04 08 039 0.76
Phenols 0.003 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 0.003 0.015 =0.002 0.002 =0.002
Dissolved Organic Carbon(DOC) 5 [AQ] 98 7.0 50 71 6.0 74 10.3 153 9.6 10.1 116 103
Conductivity (us/cm) 1080 970 948 1020 81 1050 1020 1000 940 981 1030 a76
pH 75 7.82 7.80 718 7.30 729 41 729 720 733 742 722
Sulphate (as S04) 250 (AQ) M 15.1 26.0 9 18 22 49 M 13 13 54 36
Hardness{as CaCO3) 80-100 [OG] 574 471 505 516 578 580 572 523 506 554 534 553
Aluminum 0.1 [0G] 0.04 0.008 0.007 0.05 0.05 0.06 0.10 0.09 0.08 0.09 0.08 0.14
Barium 1[MAC] 0237 0.049 0.044 0.056 0.045 0.056 0.046 0.061 0.049 0.053 0.043 0.045
Boron 5 [IMAC] 0.216 0.186 0.161 0.215 0.173 0.162 0.161 0.205 0.160 0.182 0.144 0.186
Cadmi 0.005 (MAC) 0.00004 =0.001 <0.001 <0.00002 <0.00002 <0.000014 <0.000014 <0.000015 =0.000015 =0.000015 =0.000015 =0.000015
Calcium - 184 158 169 165 192 193 189 172 170 186 179 185
Chromium 0.05 (MAC) 0.003 <0.003 <0.003 =0.002 =0.002 =0.002 <0.002 <0.002 <0.002 =0.002 =0.001 <0.002
Copper 1[AQ] 0.0012 <0.003 <0.003 <0.002 0.0002 <0.002 <0.002 <0.002 =0.002 =0.002 0.0047 =0.002
Iron 0.3[AC] 0.172 174 307 385 104 238 259 293 30.1 28.7 27 321
Lead 0.01 (MAC)c =0.00002 =0.002 =0.002 <0.00002 <0.00002 <(0.00002 <0.00002 0.00002 =0.00002 =0.00002 0.00007 0.00022
Magnesium - 279 186 201 251 239 240 243 27 19.6 217 211 219
M 0.05 [AQ] 0.741 0.301 0291 0.325 0.314 0.422 0231 0.539 0222 0.428 0.26 0.204
Potassi - 157 933 8.68 8.7 9.8 78 72 9.1 8.5 78 7.1 5.8
Sodium 200 [AC] 79 4.9 364 45 39 51 55 7.0 7.0 72 6.1 7.6
Zinc 5 [AQ] 0.022 <0.005 <0.005 =0.005 =0.005 0.006 <0.005 <0.005 <0.005 =0.005 =0.005 =0.005

NOTES:

1. All results expresses in mg/L unless otherwise noted.

2. ODWAQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

3. MAC maximum acceptable concentration ODWQS.

4. IMAC indicates an interim maximum acceptable concentration ODWQS.

5. AO indicates an aesthetic objective ODWQS, not health related.

6. OG indicates an operational guideline ODWQS, not health related.

7. cindicates that the guideline applies to water at the point of consumption.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. <indicates parameter not detected above method detection limit.

10. <T indicates a detection of a Trace amount less than the method detection limit.

11. S.E. indicates a sampling error.

12. nd indicates parameter not detected.

13. IS indicates insufficient sample for analysis.

14. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

ow14
Chemical oDWQs
Parameter Nov-20
Alkalinity(as CaCO3) 30 - 500 [0G] 445
Chioride 250 [AO] 137
Nitrate(as N) 10 (MAC) d <0.05
Nitrite(as N) 1 (MAC) d <0.05
A ia{as N) 224
Total Kjeldahl Nitr (as N) 27
‘Organic Nitrogen 0.15 0.46
Phenols 0.002
Dissolved Organic Carbon{(DOC) 5 [AO] 89
Conductivity {(us/cm) 968
pH 728
Sulphate (as S04) 250 (AQ) 40
Hardness{as CaCO3) 80-100 [OG] 5563
Aluminum 0.1 [0G] 0.09
Barium 1[MAC] 0.034
Boron 5 [IMAC] 0.102
Cadmi 0.005 (MAC) <0.000015
Calcium - 184
Chromium 0.05 (MAC) =0.002
Copper 1 [AQ] <0.002
Iron 0.3 [AO] 323
Lead 0.01 (MAC)c 0.00003
M i - 227
M. 0.05 [AQ] 0.185
Potassi - 57
Sodium 200 [AO] 75
Zinc 5[AO] <0.005

NOTES:

1. All results expresses in mg/L unless otherwise noted.

2. ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

3. MAC maximum acceptable concentration ODWQS.

4. IMAC indicates an interim maximum acceptable concentration ODWQS.

5. AO indicates an aesthetic objective ODWQS, not health related.

6. OG indicates an operational guideline ODWQS, not health related.

7. cindicates that the guideline applies to water at the point of consumption.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. <indicates parameter not detected above method detection limit.

10. <T indicates a detection of a Trace amount less than the method detection limit.

11. S.E. indicates a sampling error.

12. nd indicates parameter not detected.

13. IS indicates insufficient sample for analysis.

14. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

ow15 OW15 Dup#1 ow1s OowW15 ow15 ow1s ow15 ow1s ow15 ow1s
Chemical oDWQs
Parameter Nov-16 Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19 Nov-19 Jul-20 Nov-20
Alkalinity(as CaCO3) 30 - 500 [0G] 505 521 534 548 553 499 513 466 490 355
Chioride 250 [AC] 547 54.8 57.9 416 69.9 46.4 65.2 499 67.5 18.6
Nitrate(as N) 10 (MAC) d <01 <0.1 =0.05 <01 <0.05 <0.05 =0.05 0.10 0.08 =0.05
Nitrite(as N) 1 (MAC)d =0.1 <0.1 =0.05 <01 <0.05 <0.05 <0.05 =0.05 =0.05 =0.05
A ia{as N) 0.10 0.10 0.08 0.1 0.39 0.20 053 0.27 047 0.1
Total Kjeldahl Nitr (as N) 0.56 0.65 046 07 34 33 23 07 07 06
Organic Nitrogen 0.15 046 0.55 038 0.59 im 310 1.77 043 023 0.49
Phenols <0.001 <0.001 <0.001 <0.001 <0.001 0.021 =0.002 =0.002 =0.002 =0.002
Dissolved Organic Carbon(DOC) 5 [AQ] 6.0 5.9 6.4 139 56 122 6.9 125 51 16.7
Conductivity (us/cm) 1370 1370 1540 1360 1530 1320 1520 1250 1500 842
pH 7.70 776 761 7.76 775 7.50 7.90 7.72 752 7.59
Sulphate (as S04) 250 (AQ) 212 213 217 157 267 156 277 162 291 62
Hardness{as CaCO3) 80-100 [OG] 766 764 768 684 748 676 805 576 810 411
Aluminum 0.1 [0G] 0.05 0.05 0.05 0.09 0.09 0.08 0.08 0.07 0.10 0.05
Barium 1[MAC] 0235 0233 0.225 0.129 0.193 0.119 0.164 0.091 0.208 0.071
Boron 5 [IMAC] 0.261 0.260 0.264 0.209 0.296 0.219 0.349 0.174 0.366 0.046
Cadmi 0.005 (MAC) 0.00003 =0.00002 <0.000014 0.000014 <0.000015 <0.000015 =0.000015 =0.000028 =0.000028 =0.000015
Calcium - 184 184 178 164 164 163 180 139 178 102
Chromium 0.05 (MAC) =0.002 =0.002 =0.002 <0.002 <0.002 <0.002 =0.002 =0.001 =0.002 =0.002
Copper 1[AQ] 0.0008 0.0008 <0.002 <0.002 <0.002 <0.002 =0.002 0.0043 =0.002 0.003
Iron 0.3[AC] 0.084 0.080 0.332 0.619 0.352 0.999 0.330 117 0423 0.808
Lead 0.01 (MAC)c =0.00002 =0.00002 0.00010 0.00022 0.00017 0.00020 0.00020 0.00022 0.00025 0.00019
Magnesium - 741 74.1 78.8 66.7 823 654 86.4 55.7 89.1 382
M 0.05 [AQ] 0.854 0.846 0.407 0472 0.290 0.466 0334 0.391 0378 0.258
Potassi - 19 19 24 29 25 31 27 3.1 29 3.1
Sodium 200 [AC] 481 47.8 511 39.0 55.2 415 52.3 297 51.5 135
Zinc 5[AQ] =0.005 =0.005 <0.005 <0.005 <0.005 <0.005 =0.005 =0.005 =0.005 =0.005
NOTES:

1. All results expresses in mg/L unless otherwise noted.

2. ODWAQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

3. MAC maximum acceptable concentration ODWQS.

4. IMAC indicates an interim maximum acceptable concentration ODWQS.

5. AO indicates an aesthetic objective ODWQS, not health related.

6. OG indicates an operational guideline ODWQS, not health related.

7. cindicates that the guideline applies to water at the point of consumption.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. <indicates parameter not detected above method detection limit.

10. <T indicates a detection of a Trace amount less than the method detection limit.

11. S.E. indicates a sampling error.

12. nd indicates parameter not detected.

13. IS indicates insufficient sample for analysis.

14. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

OW16 OW16 OW16 OW16 OW16 OoW16 OW16 OW16 OW16
Chemical oDWQs
Parameter Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19 Nov-19 Jul-20 Nov-20
Alkalinity(as CaCO3) 30 - 500 [0G] 303 289 280 274 263 263 268 271 262
Chloride 250 [AO] 6.7 74 6.1 84 76 78 92 8.3 71
Nitrate(as N) 10 (MAC) d 0.6 0.68 02 0.48 0.38 0.27 021 0.68 033
Nitrite{as N) 1 (MAC)d 02 0.33 0.3 0.08 =0.05 <0.05 <0.05 <0.05 <0.05
A ia(as N) 0.04 =0.01 0.06 0.10 012 0.19 020 0.17 0.08
Total Kjeldahl Nitr (as N) 037 027 03 18.7 32 05 05 04 03
Organic Nitrogen 0.15 033 027 024 186 308 031 030 0.23 022
Phenols =0.001 =0.001 =0.001 =0.001 0.025 <0.002 =0.002 <0.002 =0.002
Dissolved Organic Carbon{(DOC) 5 [AC] 39 22 32 15 44 85 43 27 43
Conductivity (us/cm) 585 573 569 554 573 558 572 550 563
pH 7.99 783 8.0 8.04 781 799 747 7.79 782
Sulphate (as SO4) 250 (AO) 10 7 16 12 15 26 39 13 13
Hardness(as CaCO3) 80-100 [OG] 338 325 314 275 325 35 315 305 332
Aluminum 0.1 [0G] 0.03 0.03 0.05 0.05 0.05 0.05 0.05 0.03 0.05
Barium 1[MAC] 0.081 0072 0.066 0.064 0.080 0.056 0.081 0.091 0.095
Boron 5 [IMAC] 0.014 =0.005 0.012 0.009 0.010 0.007 0.011 0.012 =0.005
Cadmi 0.005 (MAC) 0.00004 =0.000014 =0.000014 =0.000015 =0.000015 <0.000015 <0.000015 <0.000015 <0.000015
Calcium - 90.8 85.7 835 713 885 834 845 80.0 864
Chromium 0.05 (MAC) =0.002 =0.002 =0.002 =0.002 =0.002 <0.002 =<0.001 <0.002 =0.002
Copper 1 [AC] 0.0303 =0.002 =0.002 =0.002 =0.002 0.006 0.0027 <0.002 0.012
Iron 0.3 [AC] 0.023 =0.005 0.005 0.010 0.023 0.005 0.146 0.046 0.132
Lead 0.01 (MAC)c =0.00002 =0.00002 =0.00002 0.00006 0.00005 0.00002 0.00007 0.00006 0.00007
Magnesium - 270 269 256 236 253 260 252 256 282
M. 0.05 [AC] 0.366 0.218 0117 0116 0177 0.073 0.135 0.096 0.154
Potassi - 09 1.0 1.0 09 08 10 08 12 1.0
Sodium 200 [AO] 47 37 32 31 37 31 33 30 36
Zinc 5 [AC] =0.005 =0.005 =0.005 =0.005 =0.005 <0.005 =0.005 <0.005 0.005

NOTES:

1. All results expresses in mg/L unless otherwise noted.

2. ODWAQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.

3. MAC maximum acceptable concentration ODWQS.

4. IMAC indicates an interim maximum acceptable concentration ODWQS.

5. AO indicates an aesthetic objective ODWQS, not health related.

6. OG indicates an operational guideline ODWQS, not health related.

7. cindicates that the guideline applies to water at the point of consumption.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. <indicates parameter not detected above method detection limit.

10. <T indicates a detection of a Trace amount less than the method detection limit.

11. S.E. indicates a sampling error.

12. nd indicates parameter not detected.

13. IS indicates insufficient sample for analysis.

14. Shaded values indicate exceedance of ODWQS.
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Ministry of the Environment Ministére de I'Environnement

Southwestern Region Direction régionale du Sud-Ouest .

Barrie District Office Bureau du district de Barrie n a r I
1580 rue 20thE

1580 20thSt E

Owen Sound ON N4K 6Hé Owen Sound ON N4K 6H6
Fax: (519)371-2905 Télécopieur: (519)371-2905
Telephone: (519) 371-6191 Téléphone : (519) 371-6191

July 16, 2007

Mr. Hugh Nicol RECE'VED

Township of Huron-Kinloss

21 Queen Street JUL 19
PO Box 130 m 2007
Ripley, ON, NOG 2R0 HUHgﬁ.SK'?IP OF

" RE: Kinloss Landfill Site - 2006 Annual Report

Dear Mr. Nicol,

We have received a copy of the report titled “Township of Huron-Kinloss 2006 Annual
Operations and Monitoring Report, Kinloss Landfill Site”, dated March 2007 and prepared by
R.J. Burnside & Associates Limited. A copy of the report was sent to the Ministry’s
technical support section for their review and their comments follow:

The landfill does not appear to be resulting in any major impacts to ground water quality.
However, there are some issues that should be addressed in time for the next annual

monitoring report.

Two wells (OW7 and OW12) have traditionally been considered to be "background"
wells. Well OW?7 is quite often dry during the sampling events, and is thus not ideal as a
background well. Well OW12, even though apparently up-gradient of the waste and
exhibiting low concentrations of chloride, still exhibits concentrations of some
parameters (eg. nitrate, total dissolved solids, sulphate) that are considerably higher than
exhibited at other wells (OWS5, OW6, OW?7). Thus, it is possible that this well samples
water that has been impacted by leachate. We are not convinced that either OW7 or

OW12 are ideal as background wells.

A discussion about whether another well (eg. OW6) may be more appropriate should be
provided. Samples obtained from this well have consistently shown concentrations of
indicator parameters that are lower than in waters from OW12. Could this well be
considered to be "cross-gradient” to the waste and thus useful as a "background" well?

The concentrations of sulphate in waters sampled by OW13 and OW13INT are typically
elevated, sometimes above the calculated RUG. The consultant has suggested that these
are not representative of leachate impact because sulphate concentrations were much
lower at Well OW4, which is otherwise more clearly impacted by leachate (eg. elevated
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chloride, TDS, etc). Could these high sulphate concentrations be the result of a redox
transition along the flowpath between OW4 and OW13? Consider that 1) iron, :
manganese and ammonia are elevated at OW4, but are significantly less at OW13; and, 2)
nitrate and sulphate are not detected and lower, respectively, at OW4, whereas they are
both elevated at OW13. These two patterns suggest that reducing conditions prevail
around OW4, while oxidizing conditions prevail around OW13. Are the elevated
sulphate concentrations a leachate impact? Is there an RUG issue at the eastern property

boundary?

®  Future reports would benefit from the inclusion of a hydrgeologic cross section. This is a
useful tool for the visualization of topopgraphy and stratigraphy, and the relationship
between the location of the waste, observation wells and property boundaries.

®  Are the lands to the east that are leased by the Township a part of a formal Contaminant
Attenuation Zone?

The ministry’s surface water review did not identify any concerns with the report.

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

Yours truly,

& A

lan Mitchell , P.Eng.
District Engineer
Owen Sound Area Office

File Storage Number: SI BR HK C6 610

cc. David Hopkins - Burnside & Associates, Guelph
Mark Harris/Scott Abernethy - MOE, London
Helmut Pfeiffer - MOE, Owen Sound



Ministry of the Environment and
Climate Changs

Southwestern Reglon
Owen Sound District Offica
3rd Fir

101 17th St

Owen Sound ON N4K 0AB
Fax: (619) 371-2005

Tel: (519) a71-8191

August 20, 2015

Mr. Hugh Nichol

Township of Huron-Kinloss
PO Box 130

21 Queen Street

Ripley, ON NOG 2R0

Dear Mr. Nichol,

Ministére da I'Environnement et de

. Z ¥
L 7~ Ontari

Bureau du dlstrict d'gwan Sound

101 17th, 3&m -]

Ovren Sound ON NAK SRS . AG 2 4 2015
Téldcopleur: (519) 371-2905 o

Tél:(519) 371-6191

RE: Kinloss Landfill Site - 2014 Annual Report

We have received a copy of the report titled “Annual Monitoring Report — 2014, Kinloss Landfill
Site, Township of Huron-Kinloss” dated March 2015 and prepared by WSP Canada Inc. A copy
of this report was forwarded to our Regional Technical Support Section and comments from our
Regional Hydrogeologist are provided in the attached memorandum.

If you have any questions concerning the attached, please contact the undersigned at (519)

371-6191.

Yours truly,

oy s /4

[an Mitchell , P.Eng.
District Engineer
Owen Sound Disirict Office

File Storage Number: SI BR HK C6 610

enclosure

ce. Simon Thuss, MOECC, London
Neil McLean, WSP, Owen Sound
Natasha Munn, MOECC, Owen Sound
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changsmant climatique

733 Exeter Road 733, rus Exater
Landon ON NGE 1L3 London ON NOE 1L3
Tel': 519 873-5000 Tél.: 516 873-5000
Fax: 519 873-6020 Fax: 518 B73-5020

MEMORANDUM File No. S| BR HK C8 610

TO: lan Mitchell
District Engineer
Owen Sound District

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

DATE: August 14, 2015
RE: Annual Monitoring Report - 2014

Kinloss Landfill Site, Township of Huron-Kinloss
IDS Referance No. 0481-SVSRQD

As requested, | have reviewed the following report:

» “Annual Monitoring Report — 2014, Kinloss Landfill Site, Township of Huron-Kinloss" dated March
2015 and prepared by WSP Canada Inc.

The review was limited to the hydrogeoclogical aspects of the landfill monitoring program as presented in
the report.

The landfill site is situated on the south half of Lot 16, Concession 6 in the former Township of Kinlass,
now within the amalgamated Township of Huron-Kinioss. The landfill site Is operated under Provisional
Certificate of Approval (C of A) No. A272801, most recently amended in April 2003. It is understoed that
the acceptance of househald waste was discontinued in 2002; hawever, the site has not been
permanently closed. Currently, only recyclable and burnable materials are collected at the site.

The current monitoring network includes eleven monitoring wells and two surface water monitoring
stations. Groundwater level manitoring and sample collection is carried aut twice per year (typlcally July
and Ocfober).

The stratigraphy at the sita generally consists of surflclal sand or sand and gravel (up to 16.5 metres in
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thickness), overlying lower parmeability silt till. The shallow groundwater flow within the surficlal granular
deposit is indicated to be lowards the east.

Landfill leachate impacts are observed within the surficlal granular deposit downgradient of the landfill at
monitoring wells OW4, OW138 and OW13l. Samples collected from these locations are characterized by
elevated concentrations of several leachate indicator parameters, Including: alkalinity, hardness, chloride,
sulphate, nitrate, ammonig, TKN, organic nitrogen, DOG, boron, sodium, iron and manganese.

A Reasonable Use assessment was completed using the measured concentrations of alkalinity, boron,
chloride, DOC and sodium, Consistent with previous resuits, the alkalinity and DOC concentrations at the
downgradient monitoring wells continue to exceed the corresponding Reasonable Use Guideline (RUG)
criterla.

The Township holds a 99-year lease on a portion of the property to the east of the site for the purpose of
establishing a buffer zone for cantaminant attenuation; however, the C of A for the site has not been
amended ta formally racognize this area as a Contaminant Attenuation Zone (CAZ).

Upon completing the review of the 2014 report, the following comments ara provided:

1. Inaprevious letter dated July 18, 2012, the Cansultant indicated ta the Ministry that the
axceedances of the RUG criteria at the OW13 well nest were anticipated to be representative of a
"slug” of leachate Impacted groundwater flowing past the monitoring point. At that time, the
Consultant proposed an additional three years of monltoring to evaluate the groundwater quality at
the downgradlent property boundary, Given the ongoing exceedances of the RUG criteria at this
lacation, additional work should now be undertaken to delineate the leachate pluma and confirm
that the impacts are sufflciently attenuatad within the buffer area. ideally, this would be achieved
through the installation of additional monitoring wells downgradient of the property boundary;
however, it is understood that the area may not be readlly accassible by drilling rig. The
Gonsultant Is encouraged to discuss the monitoring plan with the Ministry prior to proceeding with
the work. )

2. As illustrated on Map 3 in the report, the shallow groundwater flow direction is inferred to be
towards the east; however, the map indicates that a “drainage divide” Is present near the western
limit of the landfilled area, suggesting that there may also ba a component of groundwater flow ta
the west in this partion of the site. Gonsideration should be given to the installation of an additional
monitoring well to the west of the fill area to characterize the groundwater quality and flow
direction in this area.

3, Monitoring wells OW8 and OW11 are reported to be "inactive” and are not included in the

File: SI BR HK C6 610 DS Reference: (481-9V5RQD
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monitoring program. Based on the barehole jogs Included in the report, these wells were not
installed to a sufficient depth to Intersect the shallow groundwater table. Since these wells ara not
sultabla for monitoring, they should be properly abandoned in accordance with Ontario Ragulation
803.

4. Monitoring wells QW4 to OW11 were reportedly constructed with slotted ABS plpe Installed in
excavated test pits, There is some potential that precipitation and surface runoff may "shart-
circult' to these wells since the permeability of the backfill would be enhanced relative to the
undisturbed native deposits. As such, the groundwater chemistry observed at these locations may
not fully represent the ambient shallow groundwater conditions at the site. The Consuitant should
comment on the Integrity of these wells and any implications for the data collected at these
locations, Consideration should be given to supplementing the existing monitering network with
properly canstructed monitoring wells at key locations to confirm the groundwater conditions in the
shallow overburden.

5. The }eport Indicates that hardness, iron and manganese were excluded from the Reasonable Usa
assessment because the background concentrations of thase parameters have typically been
elevated relativa to the corresponding Ontario Drinking Water Quality Standards (ODWQS).
Although the background concentrations may ba slightly elevated, the concentrations of thase
parameters Increase significantly downgradient of the landflil and are considered to be
representative of leachate impacts. For example, the Iron concentration at downgradient well
OWA4 generally ranges from 10 to 20 mg/L, while the background concentration appears to be
less than 1 mg/L. Appropriate RUG eriteria for hardness, iron and manganese should be
developed and included in the assessment for future reports,

6. Sulphate was not included in the Reasonable Use assessment as this parameter is reportedly
present in elevated concentrations in background well OW8; however, a review of tha historical
data does not support this conclusion. The sulphate cancentration in QW8 has ranged between
approximately 10 and 26 mg/L aver the period of record and appears to be representative of the
background groundwater quality. In comparison, the sulphate concentration at downgradient wells
OW138 and OW13| have ranged between 252 and 626 mg/L. As such, the elevated sulphats
appears to be representative of leachate impacts and should be included In the Reasonable Use
assessment golng forward.

7. Ammonla appsars to be elevated downgradiant of the landfill, with concentrations ranging
between 15 and 40 mg/L at OW4, Ammonia can be nitrifled to produce nitrate and nitrite in
aerobic environments. Historically, nitrate concentrations as high as 10 mg/L have been
measured in samples collected from OW138 and OW13), and low concentrations of nitrite have
also been accasionally detected in samples from these lacations, In comparison, nitrate and nitrita

File: SIBR HK C6 610 IDS Reference: 0481-9V5RQD
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are typically not detected In the hackground well OWS. The elevated nitrate and relatively low
ammonia concentrations at OW13S / OW13! suggest that nitrification of ammonia is actively
occurring In the leachate plume downgradient of the landfill. As such, nitrate and nitrite should
also be Included in the Reasonable Use assessment.

8. A review of the historical data for OW13S and OW13! suggests that the conditions within the
plume at the southeast property boundary may be becoming more reducing over time. Since
approximately 2011, the concentration of ammonia In these wells has foliowed an increasing
trend, with a corresponding decrease in the concentrations of nitrate and sulphate. Future
menitoring reports should include a discussion of these trends and Include time series plots for all
key leachate Indicator parameters.

9. Several minor editorial errors were noted In the report. Figure 4 (Indlcator Parameters ~ Falf)
appears to be missing from the report, and the data for downgradient wells OW13S and OW13i
was not included on Figure 3 (Indicator Parameters — Spring). Appendix C appears to be missing
the borehole logs for OW13S, OW13l and OW13D.

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.Gso.
Hydrogeologist

Technical Support Section
Southwestem Reglon

Limitations:

The purpose of the preceding review s to provide advice lo the Ministry of the Environment and Climate
Change regarding subsurface conditions based on the informalion provided in the above roferenced
documents. The conclusions, opinions and recommendations of the reviewar are based on information
providad by others, except where otherwise specifically noted. The Ministry cannot guarantae that the
informatlon that has besn providad by others is accurate or complale. A lack of spacific comment by the
raviawer is not to be construed as endorsing the content or views exprassed in the reviewed material.

File; 51 BR HK C6 610 DS Reference: 0481-9V5ROD
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October 8, 2015

Mr. lan Mitchell, P. Eng., District Engineer
Ministry of the Environment and Climate Change
Owen Sound District Office

Third Floor

101 17" Strest East

DOWEN SOUND, ON

N4K QA5

Re: MOECC Responsa to Kinloss Landfill Site — 2014 Annual Monitoring Report

Dear Mr. Mitchell:

The Township of Huron Kinloss (Township) has asked WSP Canada Ltd. (WSP) to
form a responsae to the technical memarandum generated by Mr. Simon Thuss on
August 14, 2015 regarding the Kinloss Landifill Site. The following nine (9) points are
Intended 1o be In response to the nine (8) points in Mr. Thuss' memorandum:

1. The continued presence of impacts at OW13S and OW13{ suggest landfill
Impacted water may persist in this portion of the Site, WSP agrees with the
Ministry of the Environment and Climate Change (MOECC) recommendation
for Installation of additional monitoring wells downgradient of the QW13 well
nast. Howaver, as the lands are within the leased buffer lands (Legal CON 6
PT LOT 17 PT LOT 18, comptrising 43.5 ha or 107.5 ac-owned by Barry
Johnston), which act as a contaminant attenuation zone (CAZ), some
discussion with the landowner may be required. The presence of the small
tributary of Kinloss Creek and the high water table in the vicinity of the OW13
well nest are factors that must be taken into consideration. WSP
recommends the installation of one (1) shallow (+/-6 m) monitoring well
adjacent to the west side of the tributary, directly downgradient of the OW13
well nast. This menitoring well would be installed in order to investigate the
groundwater adjacent to the tributary. WSP propeses one (1) additional
shallow (+/-8 m) monitaring well be installed on the east side of the
tributary. This well will serve as confirmation that leachate impacts to
groundwater are not leaving the buffer lands, and will also allow refinement
for increased interpretation of the groundwater contours and flow direction In
the buffer lands. These two (2) monitoring wells will allow RUG compliance to
he determined at the eastern boundary.

BsWSP

WSP Canada Ine

1450 - |5t Ave W,

Suite 101

Owen Svund ON NAK 8W2
WWWWEpgroup.com
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October 8, 2015
Mr. lan Mitchell, P.Eng., District Engineer & ws P

Drilling of the proposed monltoring wells within a2 wetland may pose access
challenges raquiring read construction and winter drilling to enable Q. Reg.
903 to be complied with, regarding water around the casing. WSP proposes
1o scout suitable lacations for the wells during the Fall 2015 monitoring event
at the landfill.

2. The drainage divide represented in Maps of the Kinloss Waste Dispasal Site
is expected to impact overland surface water flow at the Site, but not
signiflcantly Impact groundwater flow, which is predeminantly to the east, and
largely affected by the soil stratigraphy. Furthermore, the waste is landfilled
downgradient (east) of this divide.

8. The Township will explore the option of deepening wells OW9 and OW11 to
Intersect the water table at these locations. This would further refine
groundwater contours upgradient of the waste and provide insight into the
possible Impacts of the nearby run off water divide on the nearby flow
diraction of graundwater, as discussed by the MOECC in Comment 2.

4. WSP acknowledges that implementation of wells in test pits is not an ideal
methad of installation and may lead to biased sampling results, However,
OW11-85 is one of the upgradient "dry” monitoring points. Effectively, itis
unlikely that leachate wili be able to impact this location. Further, the wells
were installed in 1985, Ergo, it is reasonable to assume that they have
established an equilibrium with the surrounding shallow aquifer. Effectively,
WSP recommends retaining the shallow OW4-85, refaranced by the MOECC
in Comment 4, as is, in order to continue to evaluate the long term trend of
groundwater down gradient of the waste without changing the well, which
may alter the existing trend.

In addition, WSP inspects the wells during each field manitoring event. Any
required malntenance or well conditions that are feit to not reflect actual
groundwater cenditions are reported and passed on to the Townshlp. The
Township then deals with these concerns within a reasanable time

frame. WSP proposes to continue the field screening of well integrity in the
future and continuation of this method of maintenance.

5. WSP acknowledges that iron, hardness and manganese are commonly used
In deflning leachate impacts. WSP will give further consideration to the
incluslon of these parameters in future RUG guidelines.

6. WSP acknowledges that sulphate is commonly used In defining leachate

Impacts. WSP will give further consideration to the inclusion of this
parameter in future RUG guidelines.

Page 2 of 3
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Qctober 8, 2015
Mr. lan Mitchell, P.Eng., District Engineer

7.

9.

Ammonia may be nitrified to produce nitrate and nitrite in oxidizing
environments. As noted by the MOECC in Comment 5, iren and manganese
are elevated In the downgradient groundwater. The dissolved presenca of
Iron and manganese parameters is only possible in reduced environments,
albeit, this only typically occurs at a lower pH than observed in the field and
laboratory sampling. Effectively, the groundwater environment downgradient
of the landfill appears to be highly reduced.

WSP suspects that other factors may be affecting the concentration of nitrate
at this location, and that mixing of oxidized and reduced groundwater may be
occurring In this location. This statement formed a part of the reasoning
behind the orlginal suspicion of the leachate impacts at OW13S and OW13l
being a slug maving through the down gradient area. WSP belleves that
further investigation should be conducted on this topic before acceptance of
these parametars in the RUG.

WSP agrees with Comment 8 and suggests incorparaticn of aur response for
this comment with those of Comment 7,

Editorial comments noted.

Should you have any further questions or camments, please do not hesitate to
contact the undersigned.

Yours truly,

WSP Canada Inc.

Wl Mo

Neil McLean, M.S¢,, P, Geo.
Geoscientist
Inrm/diw

cc

Mr. Stephen Cobean, P.Eng., WSP Canada Ine.
Mr. Hugh Nichol — Township of Huron Kinloss

Pagedol3

B=WSP
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August 16, 2016
Mr. Hugh Nichol
Township of Huron-Kinloss
PO Box 130
21 Queen Street

Ripley, ON NOG 2R0
Dear Mr. Nichol,
RE: Kinloss Landfill Site - 2015 Annual Report

We have received a copy of the report titled “Annual Monitoring Report — 2015, Kinloss Landfill
Site, Township of Huron-Kinloss” dated March 2016 and prepared by WSP Canada Inc. A copy
of this report was forwarded to our Regional Technical Support Section and comments from our
Regional Hydrogeologist are provided in the attached memorandum.

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

Yours truly,
A AR

Ian Mitchell , P.Eng.
District Engineer
Owen Sound District Office

File Storage Number: SI BR HK C6 610
enclosure
cC. Simon Thuss, MOECC, London

Neil McLean, WSP, Owen Sound
Sierra Gillies, MOECC, Owen Sound
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MEMORANDUM File No. SI BR HK C8 810

TO: lan Mitchell

Oven Seund i O AUG 18 201
\ e uures

Owen Sound Diatrict

FROM: Simon Thuss v e mmma
Hydrogeologist
Water Resources Unit ~ Technical Support Section

DATE: August 9, 2016
RE: Annual Menitoring Report - 2015

Kinless Landfill Site, Township of Huron-Kinloss
IDS Reference No. 3866-A7VQEQ

As requested, | have reviewed the following report;

* "Annual Monitoring Report — 2016, Kinloss Landfiil Site, Township of Huron-Kinloss" dated March
2016 and prepared by WSP Canada Inc.

The review was limited to the hydrogeologlcal aspecis of the landfill monitoring program as presented in
tha report,

The landfill site Is situated on the south half of Lot 16, Concession B in the former Township of Kinloss,
now within the amalgamated Tewnship of Huron-Kinloss, The landfill site is operated under Provisional
Certificate of Approval (C of A) No. A272801, most recently amended in April 2003, It Is understood that
the acceptance of household waste was discontinued in 2002; however, the site has not been
permanently closed. Currently, only recyclable and burnable materials are collected at the site.

I previously reviewed the 2014 Annual Report for the Kinloss Landfill Site, with comments provided in a
memorandum dated August 14, 2015. WSP Canada Inc. responded to these previous comments in a
letter dated October 8, 2015.

In response to my previous comments, the Consultant has proposed to carry out some additional site

I
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work in 2016. As detailed in the October 8, 2015 latter and the 2015 Annual Report, menitoring wells OW8
and OW11 will be deepened/replaced, facilitating better characterization of the background groundwater
quality and the groundwater flow direction In the western portions of the sita. In addition, two new
monitoring wells will be installed downgradient of the QW13 wall nest to evaluate groundwater quality
within the leased buffer lands to the east of the site.

Consistent with data collected in previous years, In 2015 landfill leachate impacts were observed within the
surficial granular deposit downgradient of the landfill at monitoring wells OW4, OW13S and OW13l.
Samples collected from these locations are characterized by elevated concentrations (relative to
background) of several leachate indicater parameters, including: alkalinity, hardness, chloride, sulphata,
nitrate, ammonia, TKN, organic nitrogen, DQC, baron, sodium, lron and manganese.

A Reasonable Use assessment was completed using the measured concentrations of alkalinity, boren,
chloride, DOC and iran, Consistent with previous results, concentrations of alkalinity (at OW138 and
OW131) and DOC (at OW13! spring 2015 only) continue to exceed the corresponding Reasonable Use
Guideline (RUG) criteria.

Upon completing the review of the 2015 report, the following comments are provided:

1. Inresponse to my previous comments, the Consuitant re-evaluated the RUG criteria and added
iron to the list of parameters used In the assessment for the 2015 annual report. | maintain my
opinion that several other parameters (including at least hardness, manganese and sulphate)
should also be includad in the RUG assessment as these parameters are elevated in the
downgradient wells and are thus indicatlve of leachate impacts at the Kinloss Landfill site.

For example, using the average background concentratlons measured at OW6 between 2007 and
2015, the RUG criteria for hardness and sulphate would be approximately 285 and 133 mg/L,
respactively, A RUG criterlon of 0,23 mgiL for manganese could also be developed using the
maximum background concentration observed at OW8& (May 2015).

Given these values, the current concentrations of hardness and sulphate at both OW13S and
OW 13l would exceed the RUG criteria (In addition to the exceedances of alkalinity and DOC
Identified by the Consultant). Though not considered a compliance point, samples fram OW4
would also exceed the RUG criteria for alkalinity, DOC, hardness, iron and manganese. The
inclusion of these additional parameters in the RUG assessment provides a mare comprehensive
evaluation of the leachate impacts to groundwater quality downgradient of the landfil.

All retevant indicator parameters (i.e. all parameters which are elevated above background
concentrations within the leachate or downgradient of the landfill) should be included in the RUG

vile 51 HR HK G610 125 Referenye 38nh-ATVOEQ
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assessment for future monitoring reports. This will be of particular importance when avaluating the
groundwater quality within the leased buffer lands to the east of the site.

. The elevated concentrations of ammonia in samples from OW4 (typlcally >20 mg/L) and

QW13S/OW13i (typically 0.6 ta 3.6 mg/L) are indicative of leachate Impacts. Although reducing
conditions are anticipated within the leachate plume near OW4 and OW13, it is anticipated that
the ammaonia may be canverted to nitrate where the plume mixes with more oxic groundwater
downgradient of the site. Accordingly, my previous comments recommended that nitrate and
nitrite should be included in the RUG assessment in future reports.

It is acknowledged that the RUG assessment may be complicated by the presence of organic
nitrogen within the shallow aguifer. For example, elevated concentrations of erganic nitrogen and
TKN have been historically measured in samples from the background well OW8. However,
concentrations of other nitrogen compounds (ammonia, nitrate, nitrite) are typically low at thia
location (<0.3 mg/L for ammania, nitrate and nitrite not detected).

The use of nitrate and nitrita In the RUG assessment shauld be reconsidered ance additicnal data
is available to characterize groundwater quality upgradient and downgradient of the landfil (i.e.
new wells to be Installed in 2018).

The 2015 annual report suggests that groundwater quality appears to be improving at OW13S
and QW13 since (aside from alkalinity), only DOC was Identified above the RUG criteria In
OW13| during the spring 2016 monitoring event. However, as detalled in the two comments
above, this evaluation does not consider the other relevant [eachate indicator parameters.

A revlew of the historical data suggests that the concentration of several leachate indicator
parameters (primarily chloride, sulphate, hardness, alkalinity and coanductivity) at OW13S and
OW13! peaked in approximately 2007. The chloride concentration has since decreased
significantly and is now starting to approach background concentrations. Although hardness,
aulphate and conductivity have also followed a declining trend since approximately 2007, theae
parameters are stlll significantly elevated relative to background conditions. This data suggest that
while there has been some improvement in groundwater quality at the OW13 well nest since
2007, this iocation remains impacted by leachate,

Future reports should include time-series plots for key indicator parameters (In addition to
chloride) to further characterize any trends in groundwater quality at the site.

There appears to be two minor errars in the calculated RUG criterla as summarized in Table 4 of
the 2015 annual report. Since boron is consldered a "health-related” parameter, a constant of 0.26

3T RY HE C6 6l 135 Raference: J866-A7YQEQ
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should be used in the RUG calculation. Accordingly, given the average background concentration
of 0,023 mg/L, and an ODWS IMAC of 5 mg/L, the RUG criterion for boron should be 1.27 mg/L.

The RUG criterion for iron (0.5 mgiL) is less than the average background concentration (0.7
mgJL). In cases where the background concentration exceeds the applicable ODWS, It is
suggested that the RUG criterion be set at the maximum observed background conceniration (1.4
mg/L for iron at OW8).

All RUG criteria should be re-evaluated once additional background data becomes avallable.

If you have any questions or require clarification on any of the points provided herein, please contact me
at Simon.Thuss@ontario.ca or §18-873-5033.

Yours truly,

e
~ 7
1 T L e
wﬁ o i

Simon Thuss, P.Gea.
Hydrogeologiat

Technical Support Section
Southwestern Reglon

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 specificailly noted. The Ministry cannot guarantee that the
informatian that has been provided by others is accurate or complete. A lack of specific comment by the
reviewer Is not ta be construed as endorsing the content or views expressed in the reviewed material.

File S1HR TIK Ch&10
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Ministry of the Environment, Ministére de Environnement, de la

Conservation and Parks Protection de la nature et des

Southwestern Region Parcs ) Onta rlo
Owen Sound District Office Direction régionale du Sud-Ouest

3rd Fir Bureau du district d'Owen Sound

101 17th St 101 rue 17th, 3&me étage

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

Fax: (519) 371-2805 Télécopieur: (519) 371-2905

Tel: (519) 371-6191 Tel:(519) 371-6191 RECEIVED
September 13, 2018 SEP 17 2018
Mr. Hugh Nicol

Township of Huron-Kinloss

PO Box 130

21 Queen Street
Ripley ON NOG 2R0

Dear Mr, Nicol,
RE: Kinloss Landfill 2017 Annual Report

We have received a copy of the report titled “Annual Monitoring Report (2017), Kinloss Landfill
Site” dated March 2018 and prepared by WSP. Staff from our technical support section
reviewed the above report, as well as the 2016 annual report, and our regional hydrogeologist
provides the following comments on the hydrogeological aspects of the 2016 and 2017 annual
reports. Our hydrogeologist attended the site on September 5, 2018, to supplement his
understanding of the conditions on the site and surrounding area.

Consistent with data collected in previous years, the 2016/2017 data indicates leachate impacts
within the surficial granular deposit downgradient of the landfill at monitoring wells OW4,
OW13S and OW13I. Samples collected from these locations are characterized by elevated
concentrations (relative to background) of several leachate indicator parameters, including:
alkalinity, hardness, sulphate, nitrate, ammonia, TKN, DOC, boron, sodium, iron and manganese.

Based on data collected from the new downgradient monitoring wells, offsite leachate impacts
appear to extend to at least OW15, with elevated concentrations of several leachate indicator
parameters at this location. The groundwater chemistry observed at OW16 appears to be
consistent with background conditions at the site. It is noted that the saturated organic soils in the
area of OW15 and OW16 may influence the shallow groundwater chemistry for these wells (e.g.
DOC, manganese).

Upon reviewing the 2016 and 2017 monitoring reports for the Kinloss landfill site, the following
comments are provided:

1. Inresponse to previous review comments, the Consultant has argued that it is “excessive”
to include several parameters (including nitrate and nitrite) in the Reasonable Use
Assessment. The Consultant has claimed that certain parameters (e.g. manganese and



o

sodium) are redundant since other parameters (iron and chloride) are already being
cevaluated. Based on this response, it appears that there may be some misunderstanding
regarding the purpose of the Reasonable Use asscssment. The Reasonable Use assessment
is not intended as a simple test to identify the presence or absence of leachate in
groundwater. The Reasonable Use Guideline establishes procedures for determining what
constitutes the reasonable use of groundwater on property adjacent to sources of
contaminants, and establishes limits on the discharge of contaminants from landfill sites
and other waste disposal facilities. Given the many f{actors that can affect the geochemical
conditions within the leachate plume (e.g. heterogencous distribution of waste,
weathering/decomposition of waste over time, changing redox conditions over time
and/or distance along the plume), the critical contaminants with respect (o Reasonable
Use may vary by time and monitoring location at a given site.

For these reasons, the Reasonable Use assessment should consider all contaminants that
potentially originate from the landfill site. In general, the standard practice used at other
similar landfill sites is to develop Reasonable Use criteria for all parameters that have
corresponding drinking water standards. In completing the assessment, consideration is
given to other sources of contamination that may affect specific monitoring locations (e.g.
road salt impacts adjacent to roadways).

If the Consultant requires additional guidance on this issue, a teleconference or meeting
can be scheduled to discuss these concerns.

Specific to nitrate and nitrite, the Consultant believes that these parameters should not be
included in the Reasonable Use Assessment “due to the typical lack of these parameters
in reducing groundwater conditions, typically associated with leachate impacted
groundwater”.

It is our hydrogeologist’s opinion, as previously stated, that elevated concentrations of
ammonia have been observed downgradient of the landfill, and that ammonia may
potentially be nitrified to produce nitrate and nitrite as the plume mixes with more oxic
groundwater downgradient of the site. Accordingly, nitrate and nitrite should be included
in the Reasonable Use assessment. It is acknowledged that nearby sources (e.g.
agricultural activities or decomposition of organic nitrogen) may also contribute to nitrate
in groundwater.

There appears to be a calculation error in the Reasonable Use criterion for hardness. As
shown in Table 4, the Reasonable Use criterion for hardness (248 mg/L) is less than the
background concentration measured at OW11-16 (3 96 mg/L). In cases where the
background concentration exceeds the applicable drinking water standard, it is suggested
that the Reasonable Use criterion be set at the maximum observed background
concentration.

The report should include an updated east-west cross-section, including the new wells
OW11-16, OW15 and OW16. The cross-section should include the interpreted
stratigraphy, limits of the waste, and current groundwater levels.



5. The ECA should be amended to formally recognize the leased buffer lands as a
Contaminant Attenuation Zone for the site.

6. As previously recommended, the report should include time series plots for several key
indicator parameters (in addition to chloride). The purpose of these plots is to further
characterize any groundwater quality trends at the site.

Please contact me at (519) 371-6191, if you would like to arrange a teleconference to discuss the
above comments or if you have any questions concerning this letter.

Yours truly,

s - //4

Ian Mitchell , P.Eng.
District Engineer
Owen Sound District Office

File Storage Number: SI BR HK C6 610

ce. Natasha Munn, MECP Owen Sound
Simon Thuss, MECP London
Norm Bell, WSP, Owen Sound
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October 2, 2018 ~Y

5 0CT 17 2018

Mr. John Yungblut
Township of Huron-Kinloss
PO Box 130

21 Queen Street

Ripley ON NOG 2R0

Dear Mr. Yungblut

RE: Kinloss Landfill 2017 Annual Report

Further to my letter to the municipality dated September 13, 2018, containing groundwater
comments for the Kinloss Landfill Site 2017 Annual Monitoring Report, our regional surface
water specialist has reviewed the annual report and provides the following comments:

This site is currently mothballed. The site is currently capped and the landfill has not accepted
waste since August 2002. Only recyclables are collected and transferred from the site (page 2).
Surface water sampling is completed in spring and fall from two sites (upstream and
downstream) from a creek running adjacent to the landfill.

Page 13 of the report notes that only zinc exceeded the PWQO in the downstream (SW2)
location. A subsequent duplicate was collected and it was determined that upstream (SW1) also
exceeded the PWQO for zinc.

All sampled parameters remain within historical norms (Appendix G.2); accordingly there are no
surface water issues associated with the site.

No changes are recommended to the surface water monitoring program for 2018 (page 18). Our
surface water reviewer has no additional comments.

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

Yours truly,

[an Mitchell , P.Eng.
District Engineer
Owen Sound District Office




File Storage Number: SI BR HK C6 610

cc. Natasha Munn, MECP Owen Sound
Hugh Geurts, MECP London
Norm Bell, WSP, Owen Sound
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December 13, 2018

Mr. lan Mitchell, District Engineer

Ministry of the Environment, Conservation and Parks
101 17th Street East

3rd Floor

OWEN SOUND, ON

N4K 0A3

Subject: Response to MECP Comments on 2017 Annual Monitoring Report - Kinloss
Landfill

Dear Mr. Mitchell:

Thank you for providing WSP Canada Inc. (WSP) with the opportunity to review the comments
prepared by the Ontario Ministry of the Environment, Conservation and Parks (MECP) (Southwestern
Region) on September 13, 2018 following their hydrogeologist’s review of the 2017 Annual
Monitoring Report (2017 AMR), Kinloss Landfill Site (Site), dated March 2018 as prepared by WSP.
WSP has also received comments from MECP dated October 2, 2018 relating to the surface water
monitoring.

WSP have reviewed the September 13, 2018 comments (restated below in italics) and have prepared
the following responses for your consideration. These responses may influence the scope of work
required by WSP to address these comments to the satisfaction of the MECP. No comments are
required with respect to the October 2, 2018 letter.

In preparing our response to the September 13, 2018 comments, WSP reviewed the content of the 2017

AMR and consulted our team responsible for landfill monitoring in other jurisdictions. We have

proposed a solution to become more consistent with the MECP expectations and to provide more

clarity with respect to the task of monitoring to identify potential impacts related to the inactive
landfill. In addition to a response to each comment, WSP has prepared a concise list of recommended
actions to be followed for the preparation of the 2018 AMR, pending direction from the Township of

Huron-Kinloss (Township) and agreement from MECP (where appropriate).

1 Inresponse to previous comments, the consultant has argued that it is “excessive” to include
several parameters (including nitrate and nitrite) in the Reasonable Use Assessment. The
Consultant has claimed that certain parameters (e.g. manganese and sodium) are redundant since
other parameters (iron and chloride) are already being evaluated. Based on this response, it
appears that there may be some misunderstanding regarding the purpose of the Reasonable Use
assessment. The Reasonable Use assessment is not intended as a simple test to identify the
presence or absence of leachate in groundwater. The Reasonable Use Guideline establishes
procedures for determining what constitutes the reasonable use of groundwater on property
adjacent to sources of comtaminants, and establishes limits on the discharge of contaminants from
landfill sites and other waste disposal facilities. Given the many factors within the leachate plume
(e.g. heterogeneous distribution of waste, weathering/decomposition of waste over time, changing

Suite 101

1450, 1st Avenue West

Owan Sound, ON, Canada N4K 6W2
T:+1 519 376-7612

F: +1519 376-8008

WSp.Com

WSP Canada Inc
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redox conditions over time and/or distance along the plume), the critical contaminants with
respect to Reasonable Use may vary by time and monitoring location at a given site.

For these reasons the Reasonable Use assessment should consider all contaminants that
potentially originate from the landfill site. In general, the standard practice used at other similar
land]fill sites is to develop Reasonable Use criteria for all paramelers that have corresponding
drinking water standards. In completing the assessment, consideration is given to other sources
of contamination that may affect specific monitoring locations (e.g. road salt impacts adjacent to
roadways).

If the Consultant requires additional guidance on this issue, a teleconference or meeting can be
scheduled to discuss these concerns.

WSP understands the purpose of the Reasonable Use Assessment process. It is our experience that
there is some flexibility in the application of this approach between MECP jurisdictions. The approach
followed at this site has been based on observations that this is an inactive landfill site where the
impacts from ongoing generation of landfill leachate appear to be reducing naturally (see discussion in
response to point 6) and the interest of our client to work to minimize efforts related to ongoing
monitoring and reporting associated with inactive landfills.

Review of the available monitoring data indicates that the current monitoring program includes the
following parameters that have an Ontario Drinking Water Quality Standard (ODWQS) value:

—  Alkalinity

—  Chloride

— Nitrate*

— Nitrite*

— Organic Nitrogen*

— Dissolved Organic Carbon

— Sulphate

— Hardness

—  Aluminum*

— Barium*

— Boron

— Cadmium*

— Chromium*

—  Copper*

— Iron

— Lead*

— Manganese

—  Sodium*; and

— Zinc*,

In response to the MECP comment, WSP proposes to calculate Reasonable Use Criteria (RUC) for this
entire suite of parameters based on the concentrations measured at background well (OW11-16).
Parameters marked with an asterisk are not currently included in the evaluation of reasonable use
criteria (Tables 4 and 4A). Note that the observed concentrations of many of the metals parameters are
less than the method detection limits.

Specific to nitrate and nitrite, the Consultant believes that these parameters should not be
included in the Reasonable Use Assessment “due to the typical lack of these parameters in
reducing groundwater conditions, typically associated with leachate impacted groundwalter.
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It is our hydrogeologist’s opinion, as previously stated, that elevated concentrations of ammonia
have been identified downgradient of the landfill and that ammonia may potentially be nitrified to
produce nitrate and nitrite as the plume mixes with more oxic groundwater downgradient of the
site. Accordingly, nitrate and nitrate should be included in the Reasonable Use assessment, It is
acknowledged that nearby sources off agricultulral activities or decomponsition of organic
nitrogen) may also contribute to nitrate in groundwater.

WSP agrees that RUC values are to be calculated for nitrate and nitrite as there is a drinking water
quality objective for these values. WSP has consulted our team involved in landfill monitoring across
Ontario and have found that a variety of approaches are used to monitor nitrogen transformations in
areas where there is anaerobic water in which ammonia is the stable form of nitrogen species (and
where nitrate and nitrite are typically absent). As there is no drinking water standard available for
ammonia, WSP proposes to use the RUC calculated for nitrate (as N) to identify situations when
concentrations of ammonia (as N) have potential to transform to nitrate. This approach may show
some historical circumstances where elevated ammonia concentrations have been elevated relative to
the RUC value, but overall recent samples are likely to comply. WSP would like to have confirmation
from MECP that this approach will be acceptable.

2 There appears to be a calculation error in the Reasonable Use criterion for hardness. As shown in
Table 4, the Reasonable Use criterion for hardness (248 mg/L} is less than the background
concentration measured at OW11-16 (396 mg/L). In cases where the background concentration
exceeds the applicable drinking water standard, it is suggested that the Reasonable Use criterion
be set at the maximum observed background concentration.

WSP has reviewed Tables 4 and 4A in the 2017 AMR and have observed that some of the RUC
reported in the 2017 AMR are in error.

Firstly, the method employed by WSP to calculate the RUC for Hardness as presented in Table 4 is
based on the average parameter values observed at OW6 between 2007 and 2015. The value for
Hardness shown in Table 4 was obtained using the formula provided in the guidance is 179 mg/L. This
value does not reflect the direction that a maximum background value is to be used when background
concentrations are greater than the ODWQS value. Note that the background concentrations were
considered for some parameters (eg. Iron and manganese).

To be correct in terms of the MECP comment provided above, this value is to reflect the maximum
hardness value observed, which would be 284 mg/L. The RUC values for hardness presented in Table
4 have not been updated to reflect monitoring data obtained since 2016 and have consistently used the
calculated value for hardness and not the maximum value,

Secondly, Table 4A in the 2017 AMR presents the RUC calculated using OW11-16 as the background
monitor and this table shows a RUC for Hardness of 248 mg/L. This RUC value was calculated using
the formula provided in the guidance, and does not reflect the maximum background value. Use of the
maximum value observed at OW11-16 would increase the RUC value to 296 mg/L and would reduce
the number of occurrences of an exceedance of the RUC in the monitoring. Hardness continues to be
elevated in the monitoring wells downgradient of the landfill.

Review of the chloride concentrations for OW11-16 indicates that this well can reasonably be
considered as reflecting background water quality, however the hardness values are elevated relative to
OWS5, OW6, OW7, OW13-D (most events); and OW16. Hardness values appear to be elevated at
wells where landfill leachate is present.

Table 4 has continued to be used to present reasonable use values based on OW6 as background as

there is a longer data record available for OW6 relative to OW11-16. This practice is explained in the
Page 3
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2017 AMR. WSP understands that OW11-16 was installed with the expectation that this would be used
in the future as the background well once sufficient data is available (three years).

WSP proposes that for the 2018 report, that the reasonable use calculations be updated to reflect use of
OW11 as the background well and to ensure that the calculation consistently reflects the practice of
assuming the maximum value when the background value is higher than the drinking water quality
objective. This is a reasonable approach for Hardness in Ontario, as most groundwater has hardness
values that are greater than the range for the ODWQS.

In review of the RUC calculations, WSP also noted that the RUC for Manganese in Table 4 did not
reflect that background concentrations at OW6 were greater than the ODWQS. The corrected value for
the RUC is 0.23 mg/L.

3 The report should include an updated east-west cross-section, including the new wells OW11-15,
OW15 and OW16. The cross-section should include the interpreted stratigraphy, limits of the
waste, and current groundwater levels.

The current cross-section was prepared by a previous consultant, prior to the installation of OW11-15,
OW15 and OW 16, WSP agrees that this section line can be updated to reflect new data along an
“approximate flowpath” from OW11-16 through OW14, OW4, OW13 (3 levels), OW15 and OW16.
WSP also recommends including the surface water feature on the cross-section to better reflect the
groundwater flow path.

Although WSP agrees that this section line can be updated, we do not believe that presentation of this
section line will change the understanding of conditions, although it will more clearly illustrate the
current distribution of monitoring points along the primary groundwater flowpath beneath and
downgradient of the landfill and discharge relationships to the stream.

4 The ECA should be amended to formally recognize the leased buffer lands as a Contaminant
Attenuation Zone for the site.

WSP notes that this landfill is cutrently operating under amended Certificate of Approval No.
A272901. WSP agrees that it is appropriate to update the amended Certificate of Approval No.
A272901 for this site to an Environmental Compliance Approval (ECA) to recognize the leased buffer
lands as a Contaminant Attenuation Zone (CAZ). Assistance from MECP is requested to ensure that
the Township understands the technical effort, including costs to negotiate with MECP, associated
with submitting the request to update the Certificate of Approval to an ECA.

5 As previously recommended, the report should include time series plots for several key indicator
parameters (in addition to chloride). The purpose of these plots is to further characterize any
groundwater quality trends at the site.

The trend plots presented for chloride illustrate an interesting trend for the conservative contaminant
parameters associated with landfill leachate. Chloride concentrations show that a pulse of elevated
concentrations passed OW4 between 2000 and 2010. Since 2010, the chloride concentrations at this
location have remained low. A similar pulse has been observed to pass through other monitoring
locations (OW14 — 2003-2007; OW13D — 2013; OW13-1 - 2004-2014 (although tail continues to
2017). These data show that the highest concentrations at downgradient monitors is substantially
lower than was observed at OW4-85. These trends are consistent with what would be expected from a
landfill that closed in 2002.

This type of trend indicates that the primary release of contaminants from this source occurred as a
pulse that is now reflected by concentrations that are less elevated relative to background than the
original.

Page 4
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With this as the typical behaviour shown for a conservative parameter from the landfill, a non-
conservative parameter would be expected to behave in one of two ways:

1 Follow a similar trend of a pulse passing through with a lower peak concentration and a shorter
time (due to degradation/transformation). Peak concentrations would be observed at distances
further downgradient along the flowpath.

2 For a parameter that is stable in anoxic conditions within a landfill leachate, the above trend could
be accompanied by an increase in concentrations of the oxygenated species (for example ammonia
would transform to nitrate/nitrite; sulphide would transform to sulphate). Typically, the profile of
the second species would also form a pulse (potentially with a longer tail).

WSP agrees that there may be benefit in revisiting the presentation of trend plots, to confirm that these
“pulse trends” are occurring and that there are no trends of increasing parameter concentrations in a
downgradient well. The current trend plots (Figure 4) do not clearly show the pulses, nor allow the
reader to distinguish trends at different spots along the flow path.

WSP proposes to replace the current trend plot in Figure 4 (Chloride vs time) with additional trend
plots for select parameters along a profile that corresponds to the primary flow path through the site.
This flowpath would be defined by OW11-16 (upgradient) OW14; OW4; OW13-I; OW15 and OW16.
Concentration trend plots for selected parameter would be plotted on an individual graph and presented
on a single page for these six monitors. A page would be prepared for the following parameters:
Chloride, Boron, Barium, Sulphate, Ammonia, Nitrate, and DOC. WSP has prepared this list based on
the list of indicator parameters and the suitability of these parameters to reflect the presence of
potential contaminants in both an anaerobic or aerobic groundwater state and a range of solute
velocities in groundwater. Other parameters can be plotted in the event that evidence of an increasing
trend is observed at a downgradient monitor. The graph scales will be selected to be consistent for the
available monitoring record and for the observed concentration range of each parameter.

RECOMMENDED ACTIONS

Pending authorization from the Township of Huron-Kinloss and agreement of MECP, WSP proposes
to consider incorporating the following changes in the 2018 AMR.

I Prepare updated RUC calculations for all parameters with a drinking water standard. The
complete list of parameters is presented in response to comment 1. A Reasonable Use criterion
value for ammonia (as N) will be developed based on the Nitrate (as N) concentration and
ODWQS to reflect the potential risks associated with transformation of ammonia to nitrate.
Updated RUC calculations will reflect average background concentrations at OW11-16 and, where
background values are higher than the drinking water quality objective, the maximum value
observed at OW11-16. The RUC will be updated in each annual report as new background values
are calculated each year. These are values are expected to be relatively stable moving forward as a
longer data record is available for OW11-16. Moving forward, Table 4A will replace Table 4.

2 Prepare an updated plan and cross-section along the groundwater flow path as requested by
MECP. This updated section will illustrate the new wells and will include the surface water
course. This drawing will need to be regenerated as the current drawing was prepared by others
and has not been updated regularly.

3 Initiate the process to amend the ECA to formally recognize the leased buffer lands as a
Contaminant Attenuation Zone for the site.

4 Replace Figure 4 with a series of trend plots to illustrate parameter concentration changes over
time at key points in the groundwater flow path for a series of parameters that are associated with
the landfill leachate. Plots would be prepared to illustrate parameter concentration trends for:

Page 5
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OW11-16 (upgradient) OW14; OW4; OW13-I; OW15 and OW16 in separate graphs presented on
a single page. Graphs would be prepared for the following parameters that reflect the presence of
landfill impacts: Chloride; Boron, Barium, Sulphate; Ammonia; Nitrate; and DOC. Plots on each
page will be prepared with consistent time scales and concentration scales to illustrate the changes
in concentration alongn the flow path over time. Review of this figure will focus on identifying
potential presence of increasing parameter trends, particularly in locations downgradient of the
landfill. When increasing trends are observed, WSP shall review data for other parameters and
prepare additional trend plots.

5  WSP believes that these updated concentration trend plots will effectively replace the current bar
graphs presented as Figure 3 as well as Figure 4, and request that MECP provide direction that the
current Figure 3 may also be removed/replaced.

WSP will be pleased to provide the Township with a fee estimate to reflect the additional effort
required to address the MECP concerns and update the 2018 reports in accordance with these
recommendations upon agreement to the proposed changes by MECP and to prepare the ECA
amendment.

Please feel free to contact us to discuss these comments.

Yours truly,
h ﬂ&,&;f aq e
Norman A. Bell, P.Geo. Lloyd A.'Lemon, M.Sc., P.Geo.
Senior Hydrogeologist / Project Geoscientist Senior Project Geoscientist, Team Lead -
Environmental Management
LAL/NAB
ooy Mr. John Yungblut, Township of Huron-Kinloss

Ms. Natasha Munn, MECP
Mr. Simon Thuss, MECP

WSP ref.: 121-60018-11

G:\20100\08\40] - Environment\]01-16945-00 - Kinloss WDS\Reports\Monitoring 201 7\Resp 1o MECP Ci 1s\20181213_N Bell L
Lemon_Response to MECP Comments on 2017 AMR - Kinloss Landfill_Letter.pdf docx
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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 t a r i o
101 17™ Street East, 3™ Floor 101 17&me 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

November 30, 2020

Mr. John Yungblut
Township of Huron-Kinloss
PO Box 130

21 Queen Street

Ripley ON NOG 2R0

Via email: jyungblut@huronkinloss.com

Dear Mr. Yungblut,

Re: Kinloss Landfill 2019 Annual Report
MOE File: SIBR HK C6 610

We have received a copy of the report titled “2019 Annual Monitoring Report, Kinloss Landfill
Site”, dated July 2020, and prepared by WSP. A copy of this report was forwarded to our
Regional Technical Support Section for review. Our Regional Hydrogeologist reviewed the
report and provides the following comments limited to the hydrogeological aspects of the landfill
monitoring program as presented in the 2019 report.

The results of the 2019 groundwater monitoring program were generally consistent with data
collected in previous years. Leachate impacts are observed in monitoring wells downgradient of
the landfill, including OW4, OW13S, OW13I and OW15. Samples collected from these locations
are characterized by elevated concentrations of several leachate indicator parameters in excess of
the Reasonable Use Guideline (RUG) criteria, including alkalinity, hardness, iron, DOC and
manganese. [ron, DOC, and manganese are also slightly elevated at several upgradient or cross-
gradient locations, indicating that there is some natural variability in the background
concentration of these parameters. Samples collected at OW16 continue to return results similar
to background groundwater quality, indicating that the leachate plume is sufficiently attenuated
on the downgradient property.

Upon reviewing the 2019 monitoring reports for the Kinloss landfill site, the following
comments are provided:

1.  Section 3.5 of the report argues that it is “excessive” to include several parameters
(including nitrate and nitrite) in the Reasonable Use Assessment. However, as detailed
in the December 13, 2018 letter from WSP, the consultant has previously agreed to
include these parameters in the assessment. As mentioned previously, if the Consultant
requires additional guidance on this issue, it is recommended that a teleconference be
scheduled to discuss these concerns.



2. As detailed in the December 13, 2018 letter from WSP, the consultant has proposed to
use the RUG criterion for nitrate (as N) to set a compliance limit for the concentration
of ammonia at the boundary well locations. It 1s suggested that that a compliance
criterion for ammonia is not needed at this time, provided that the downgradient
ammonia concentration remains low and nitrate and nitrite are included in the RUG
assessment going forward.

In the letter dated December 13, 2018, from WSP, they acknowledged that the ECA should be
amended to formally recognize the CAZ on the leased lands located to the east of the site. Could
you please provide an update on the status of the ECA amendment application to recognize the
leased buffer lands as CAZ.

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

Sincerely,

a4

o le T
Lt

Tan Mitchell
District Engineer
Owen Sound District

cc. Stephen Taziar, WSP Owen Sound, Stephen.Taziar@wsp.com
Lisa Hines, MECP, Owen Sound
Simon Thuss, MECP, London




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 t a r i o
101 17™ Street East, 3™ Floor 101 17&me 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

December 4, 2020

Mr. John Yungblut
Township of Huron-Kinloss
PO Box 130

21 Queen Street

Ripley ON NOG 2R0

Via email: jyungblut@huronkinloss.com

Dear Mr. Yungblut,

Re: Kinloss Landfill 2019 Annual Report
MOE File: SIBR HK C6 610

Further to my letter to you dated November 30, 2020, containing groundwater comments for the
Kinloss Landfill Site 2019 Monitoring Report, our regional surface water specialist has reviewed
the 2019 annual report.

During 2019 monitoring year, surface water samples were collected on June 12 and November
20 from SW1 and SW2 locations. The samples were analyzed for field parameters, general
chemistry, nutrients and selected metals. The following is a summary of analytical results:

. The PWQO for aluminum exceeded in both SW1 and SW2 samples collected on June

12, 2019.
. The PWQO for iron also exceeded in SW1 sample collected on November 20, 2019.
. Other water quality parameters were measured below PWQO, where available.

Our surface water reviewer has the following comments based the 2019 surface water
monitoring data for the Kinloss Landfill Site:

1. Measured concentrations of aluminum and iron in 2019 samples were slightly higher than
their concentrations reported for past monitoring events. Since levels higher than PWQO
were also measured in samples collected from the upstream location, no action is required
at this time.

2. In general, water quality measured at both, upstream and downstream, surface water
monitoring locations is similar and therefore suggest that the landfill Site does not have
significant adverse effects on the Creek’s water quality.

3. TItis agreed that surface water monitoring should continue as per the requirements of the
current ECA.



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

Sincerely,

pray s /4

Tan Mitchell
District Engineer
Owen Sound District

cc. Stephen Taziar, WSP Owen Sound, Stephen.Taziar@wsp.com
Lisa Hines, MECP, Owen Sound
Nilima Gandhi, MECP, London
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GROUNDWATER SAMPLING
KINLOSS TOWNSHIP LANDFILL SITE (W99613)

CREEK - UPSTREAM

SEP 95 |MAY 96 |SEP 96 |MAY 97 | smp 97 |mMay 937'

alkalinity 239 155 209 188 238 234

PH 7.50 8.2 7.7 7.73 7.5 7.97
conductivity |[467 273 356 366 441 376
chloride 7.3 1.0 2.0 <1 4 2
hardness 263 161 195 203 229 277
D.o.cC, B.3 6.8 10.0 3.8 7.1 5.4
phendls 3.6 <1 <1 <l <1l <1
T;urbidity 0.437 0.10 0.10 10.10 1.3 0.s
total phos. 0.02 0.009 0.016 <0.01 0.007 0.004
Soluble phos. <0.01 <0.04 0.05 <0.01 <0.01 <0.01
colour 60 49 16 33 41
magnesium 20.5 12.5 13.9 17.2 23.4 18.9
tg;lcium 71.4 43.8 55.3 52.9 53.2 79.6
sodium 1.1 0.70 0.85 0.8 0.83 1.20
)’Eon 0.041 10.033 [<0.02 [3.88 [o.7
nitrite 0.1 <0.03 <0.03 <0.01 0.01 <0.02
ammonia 0.12 <0.05 <0.05 1.01 0.0s6 <0.05
TKN (nitrogen) 0.48 0.39 0.64 -
nitrate 0.1 <0.03 <0.03 <0.05 <0.05 <0.1 _:#
Nickel <0.05
Arsenic -
Cadmium <0.003 | <0.003 <.0003 | <0.005 <0.002
Chromium <0.005 | <0.005 <0.002 |<0.02 <0.02
Copper <0.003 1<0.003 [<0.002 |<0.02 <0.01
Mercury -
Manganese 0.014 0.012 0.004 1.62 -

Lead <0.025 | <0.025 0.0001 {<0.04 <0.03
Selenium -

Zinc 0.006 <0.005 0.004 <0.01 0.49
Silver <0.01_—




GROUNDWATER SAMPLING
KINLOSS TOWNSHIP LANDFILL SITE (W99613)

CREEK - UPSTREAM

MAY 99 |MAY 00 SEP 00

alkalinity 200 200 213

pH 7.72 7.52 8.06

conductivity 360 396 391

chloride 2 2 3

hardness 227 234 236
[p.o.c 9.3 8.6 9.8

phenols <1 <l <1

turbidity 1.26 0.81 0.27

total phos. 0.007 0.008 0.002

Soluble phos. |<0.01 <0.01 <0.01

colour 47 45 43.

magnesium 16.1 19.5 18.8

calcium 64.3 61.7 63.5 __H
sodium 1.21 1.06 1.05

iron 0.27 0.17 0.19

nitrite <0.02 <0.02 <0.02

ammonia <0.05 <0.05 <0.05

TKN (nitrogen) | - - -

nitrate 0.10 <0.1 0.12

Nickel <0.05 <0.05 <0.08S

Arsenic - - -

Cadmium <0.002 | <0.0001 | <0.0001

Chromium <0.02 <0.01 <0.01

%Eopper <0.01 <0.002 <0.002

Mercury - - -

Manganese - - -

Lead <0.03 [<0.0005 [ <0.0005 J
Selenium - - - "
Zinc <0.01 [<0.01 [0.02 ,
[Silver <0.01 |<0.01 <0.01 <‘




GROUNDWATER SAMPLING
KINLOSS TOWNSHIP LANDFILL SITE (W99613)

CREEK DOWNSTREAM

MAY 37 | SEp 97 MAY 98 OCT 38 |MAY 99
alkalinity 225 262 258 240. 230.
PH 8.0e6 8.12 8.30 8.50 8.03
conductivity 437 512 430 509. 440.
| chloride 3.7 7 4 5. 5.
hardnesg 246 232 272 286. 257.
D.o.cC. 2.9 3.1 2.6 3.4 7.1
phenolg <1l <1 <1l <1 <1
turbidity 0.10 0.7 0.3 2.0 0.89
total phos. <0.01 0.022 0.012 <0.013 0.020
Soluble phos. |<0.01 <0.01 <0.01 <0.01 <0.01
colour 12 18 14 19. 37.
magnesium 22.4 27.5 21.8 22.8 19.6
calcium 61.6 47.5 73.0 76.9 70.7
Lgodium 1.9 2.19 2.00 3.07 3.02
[ iron <0.02 [<0.04 |o.09 0.09 [o0.13
"nitrite <0.01 <0.01 <0.02 <0.02 <0.02
uammonia 0.38 0.06< <0.05 <0.05 <0.05
TKN (nitrogen) - - -
nitrate 0.07 0.13 <0.1 <0.1 0.15
[Nickel <0.05 [<0.05 |<0.05
"Arsenic - - -
"Cadmlum 0.0006 |<0.005 0.005 <0.002 {<0.02
Chromium <0.002 |{<0.02 <0.02 <0.02 <0.02
Copper <0.002 |<0.02 <0.01 <0.01 <0.01
'Mercury - - -
Manganese 0.018 0.02 - - -
Lead 0.0002 |<0.04 0.03 0.03 <0.03
Selenium - - -
Zinc 0.004 <0.01 0.68 <0.01 0.11
Silver <0.01 <0.01 0.01




GROUNDWATER SAMELING
KINLOSS TOWNSHIP LANDFILL SITE (W99613)

CREEK DOWNSTREAM

MAY 00 |SEP 00 ]
alkalinity 232 262
PH 7.95 8.28
conductivity 440 462
t;hloride 4 4
uhardness 271 278
D.o.cC. 5.8 6.0
phenols <1 21
turbidity 1.48 2.26
total phos. {0.033 0.009
sSoluble phos. |<0.01 <0.01
colour 27 25
magnesium 23.8 23.2
calcium 69.2 72.9
sodium 2.69 2.07
iron 0.08 0.09
nitrite <0.02 <0.02
f ammonia 0.10 <0.05
ﬂTKN(nitrogen) - -
nitrate <0.1 <0.1
Nickel <0.05 <0.05
Argenic - -
Cadmium <0.0001 | <0.0001
Chromium <0.01 <0.01
Copper <0.002 <0.002
Mercury - -
,Manganese - -
"Lead <0.0005 | <0.0005
Selenium - -
Zinc <0.01 0.12
Silver <0.01 <0.01




Appendix D
Surface Watar

Chemistry

Kinloss Landfill Site

©
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Appendix D

Surface Waker Chemistry
Kinloss Landfill Siw
sw1 Ewz BwW1 swi
Paramaeter Units PWQO 03 May-03 Oct-03 Oct-03
Ganeral
PH Value PH unig 799 814 78 &
pH Vaiue (Fisio) pH units 7.38 as1 T.74 7.88
Temparature (Fiedd) ‘c 163 48 1.7 15
Ammonia as N mgit < .05 < 0.05 <005 <005
Ammonia {un-ionazed) mglL 0.020 < 0.0004 < Q0074 < (L0006 < 0L00Q7
Nitrale (as N} mgA 0.24 a7 ozr 15
Nitrite (as ) mgiL < 0.2 <02 <0 < 0.02
Netrata + Nitrite (as N) mgl 024 027 [1F14 0.15
Diss. Org. as C mgL az7 48 73 48
Total Phosphorus (as P} mpiL 0.006 0.008 0.003 0.01
MMMW{“PJ mgL < 0.01 < 001 <0m <0.01
Conducvaty us/cm 370 463 438 495
Conductvity (Fiei) usicm 346 426 412 456
Sulphata (as SO4) mgA 14 2 1 17
Alkabnity (CaCO3) mg/L 182 b2} 21 258
Chionide (as Ci) mpl. 4 6 7 8
Colour =T 45 24 % 18
lt_:ah_n_.ud Haranass (as CaCoy) mgiL 105 230 235 260
Wibiclity NTU a.1 <Q1 03s 0.48
Total Phanoucs (+-AAP) mgiL 0.001 < 0.0 < 0002 < 0L.002 < 0.002
Total Cations magi. 385 47 4.78 5.62
Total Anions megl. 4.08 5.08 507 569
lon Baiance % i, 141 as7 287 1.55
Calculuied T.0.5. mgt 169 246 244 ]
Trace Metals
Aluminim, A} mgiL 0.075 0.029 0.o28 0.02z2 004
Bavylium, Be mgl 1.100 < 0.001 < 0.001 < Q.001 < 0.001
Boron, B mgL 0.200 0011 0.013 aon 0.013
Cadmium, Cd mgl 0.0006 < 0.0001 < 0.00Q1 < 0.000% < 0.0001
Calaum, Ca mgl 54 617 857 3
Chwomum, Cr mgiL < 0.005 < 0.005 < Q005 < 0005
Cobaut, Co mgiL 0.000¢ < 0.0001 < 0.0001 < QL0001 0.0003
Coppar, Cu mgt. 0.005 < 0.0005 < 0.000S 0.0008 0.0007
kon, Fe mgA 03 0.04 0.04 <003 <0.03
Laad, Po mgL 0.005 <00005 <0005 <coomgs . 0.0005
Magnasum, Mg mgl 48 185 173 211
Malybdenum, Ma mgi. Q040 < 0.001 < 0.001 < QL0ot < 0om
Nickel, Nj mgL Qs < 0.001 < 0.00 < 0.001 < 0.001
Polagsium, K mgi. o5 as 08 os
Siica, Reactive (as SiD2) mgA. 1.55 1.82 ag 6.6
Sitver, Ag mgL 0.0001 <00001  <ogoy . 00001 < qgpgoy
Soduq\ Ha mgt. [T} 2 15 27
Vanadium, v mgL 0.0060 <00005 <popos < 00005 < pp00s
Zinc, Zn mgiL 0020 0.031 0.008 0.04 < 0.005
Nota;
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Appendix D
Historical Surface Watsr Quality Data
Kinloss Landfili Site

Parameter Units PWQO TOL SwWe SW2 Swe sw2
5/25/2008 572572008 9/28/2005 9/28/2008 )
FIELD MONITORING RESULTS
Temmtur. ‘C N/A 15.1 11, 13.8 13.7
pH NIA 4.00 7.63 7.22 7.73
Com uS/cm N/A 402 458 437 493
INORGANICS
Unlonized Ammonia (Calcuiated) L 0.02 NA N/A N/A N/A NA
Total Ammonia-N L 0.08 ND ND ND ND
Co uS/cm 2 415 478 425 498
mg/l 0.3 ND ND ND ND
mo/iL 0.1 8.0 15
1 15 6.5
H 0.01 8.11 8.25 8.00 8.20
henol-4AAP mg/L 0.001 0.001 0.001 0.001 ).003 D.004 .
Tolal Pho_lm L 0.002 0.017 0.008 0.022 0.037
Ti NTU 0.1 2. 0.40 1.0 2.4
TUMM”OH&COOO{!) L 21; 245 190 250
Chioride ()] maA 4.3 .8 6.0 7.0
Total p-Alkaiiify mg/L NO NG
Nitrate {N) L 0.2 0.10 0.20 1.5 ND
MHIGP L ND ND 2 ND
M 1504! _mgl. 1 3.00 10.2 38.0 27.0
CALCULATED VALUES
Anion Sum me/L N/A 4.43 5.29
Bicarb, Nkllligj , 38 CSCOG] L 1 208 241 188 248
Calaulated TDS mg/l . 220 268 242 278
Carb. Alkaj calc. as CaCO3 L 1 - k 4 2 4
Cation Sum mail, N/A 4.81 5.84
Dissclved Hardness CaCo3 mg/L NA 240 290 210 250
lon Balance (% Difference % NA 4.18 4.09
Langsfier index (@ 20C MN/A, N/A 0.349 1.10 0.651 1.03
Langeler Indax (@ /A N/A 0.589 0.852 0.401 0.782
Satluration pH (@ 20C) N/A N/A 7.27 7.15 7.37 7.19
Saturailon pH (® N/A NIA 7.52 7.40 7.82 7.44
Dissolved Aluminum (Al) mo/L 0.075 0.008 0.021 0.012
Dissolved Baryium Be L 1.100 0.0008 ND ND
Dissolved Boron (B L 0.200 0.01 0.01 0.01
Dissolved Cadmium Cd L 0.0008 0.0001 ND ND
Dissolved Caicium Ca L 0.2 684.2 78.0 57.8 67.4
Dissolved Chromium {Crn) 0.008 ND ND
Dissolved Cobalf {Co) 0.0009 0.0008 0.0008 ND
Dissolved Copper (Cu) 0.005 0.001 0091 -] 0.0030
Dissolved Iron (Fe _mgL | 03 0.0 ND ND
Dissolved Lead (Fb mgiL 0.008 0.0005 ND ND
Disscived Magneshy; g ﬂm 0.05 8.8 234 17.1 21.0
Dissoived Molybdany, Mo mgAL 0.040 0.001 ND ND
Dissolved Mickel (N 0.025 0.001 ND ND
Potassium {K) L 0.2 0.8 0.8 1 ND
Dissolved Siiver (Ag) X 0.0001_| 0.0008 ND
Dissolved Sodium (Na K 0.1 1.5 2.4 1.7 3.8
Dissolved Vanadhum (V) mg/L 0.008 0.001 ND ND
Dissolved Zinc (Zn) L 0.020 0.005 0.009 0.007
N/A = Not Appilcabls
NO = Not detected

F:\ClerlcaN2006\LN\E 08508 (Kinloss LF)\DATAWNEDSS0S - 2005 Database.xis\SW
R. J. Bumside & Associates Limited

Project Number: LNE08508



Appendix D
Historical Surface Water Quaiity Data
Kinloss Landfill Site

Parameter Units PWQO DL Swt Swe swe Swz2
572512008 5/25/2008  9/28/2005 9/28/2008
L 0.075 0.008 0.028 0.010
L, 0.008 0.001 ND ND
R .1 0.0005 ND ND
mg/l. 0.2 0.01 0.017 0.022
_mgh 0.0008 0.0001 0.0001 ND
02 — 63 76
L 0.008 0.006 0.008
3 0.0008 0.0005 ND ND
mo/L 0.008 0,007 ND ND
L 0.3 0.08 0.12 0.071
L 0.008 0.0005 ND ND
L 0.08 17 22
mg/L 0.040 0.001 ND ND
ma/L 0.025 0.001 0.008 ND
_mg/L 0.2 8 .2
0.05 22 3.4
mg/L 0.0001 0.0005 ND ND
mo_ 0.1 1.6 33
0.008 0.009 ND ND
mg/l 0.020 0.008 ND ND ]

A wwmmwmmmmduousm.
smmhummmmmﬂmmmmxmmwuaammmym.mwmmoumm
metal is reported. MWMMdMMWmhauMMImwMMMMWM
mm.mmnhmmumm. )

F:\Clerical2006\LNE 08508 {Kinloss LF)\DATA\LNE08508 - 2005 Database xis\sw
R. J. Bumsida & Associates Limited
Project Number: LNEO8508



Standard Surface Water Quality Package
Kinloss Landfill Site

swz2 SWt sw2
Parameter Short 1.D, Unit PWQO M.OD.L

‘Well Class Up Down Up Down
Wall Owner Town Town Town Town
Date of S 17:Apr-08 _ 17-Apr-068  3-Oct-08 3-Oct-08
FIE LD-MOENITOERJN' G RESULTS

Tamperature ‘c °c 16.8 12.7 16.8 12.7
pH pH N/A 7.72 7.48 7.72 7.48
Electrical Conductivity Th. Cond. uS/cm 74 454 74 454
INORGANICS

pH pH N/A NA 8.2 8.35 7.79 8.15
Chioride cr mg/L. 0.10 3.85 5.18 8.08 9.29
Elactrical Conductivity Th. Cond, uS/em 2 388 469 452 544
Total Hardness (as CaC03) Hard{Calc) mgL 207 244 242 285
Dissolved Organic Carbon (DOC) Doc mglL 1 4 2 9 5.3
Total Dissolved Solics Th. TDS mglL. 20 214 262 262 294
Ammonia (un-lonized) NHy i mgiL 0.02 0.0003 <0.0001 0.0003 <0.0001
Ammonis as N NHy-N mgl. 0.02 <0.02 <0.02 <0.02 <0.02
Nitrate as N NO,-N mg/iL 0.05 0.1 0.29 <0.05 0.14
Nitrite as N NO,-N mg. 0.08 <0.05 <0.05 <0.05 <0.05
(Nitrate + Nitrite) as N NQ,+NO, mgiL 0.10 0.1 0.28 <0.08 <0.05
Bromide Br mgh, 0.05 <0.08 <0.06 <0.05 <0.05
Sulphate 504" mgn 0.10 7.48 128 468 20.7
Phasphate as P Po,? mgA. 0.10 <0.10 <0.10 <0.10 <010
PH, Saturation pHs NA N/A 7.22 7.07 7.08 6.95
Phencis Phenol molL 0.001 0.001 <0.001 <0,001 <0.001 <0.001
Turbidity Turbidity NTU 05 <0.5 <0.5 <0.5 <0.5
p-Alkalinity (as CaC03) Ak 8.3 mgA. 5 <8 <5 <6 <5
t-Alkalinity (as CaCO3) Alk 4.2 mgiL 10 198 233 23t 268
CALCULATED VLAUES

Anion Sum Anion mgiL NA 352 4.37 4.09 5.08
Cation Sum Cation mgi. NA 4.19 5 4.91 5.88
lon Balanca CAB % NA 8.6a 6.67 9.1 7.4
Carbonate (as CaCO3) cos” mgiL 5 <5 7 <§ <5
Bicarbonate (as CaC03) HCOF mgn. 5 198 226 231 268
Langter index L. NA NA 0.98 1.28 0.71 1.2
Aggressive Index Al NA NA 12.8 13.1 12.5 13
Ryznar Stabifity index RS.L NA NA a.2 5.8 6.37 5.75
METALS

Siiver Ag mgiL 0.0001  0.0001  <0.0001 <0.0001 <0.0001 <0.0001
Aluminum Al mg/L 0.075 0.004 0.004 0.01 0.008 0.012
Arsenic As mgL 0.006 0.003 <0.003 <0.003 <0.003 <0.003
Boron ] mgh. 0.20 0.010 <0.010 <0.010 <0.010 0.019
Barlum Ba mglL 0.002 0.014 0.022 0.021 0.032
Berylum Be mgA. 0.011 0.002 <0.002 <0.002 <0.002 <0.002
Calcium Ca mg/L 0.05 56.5 65.4 68 78
Cadmium cd mg/L 0.0006 00002 <0.0002 <0.0002 0.0013 <0.0002
Cobait Co mgL 0.0008 00005 <0.0005 <0.0005 <0.0005  <0.0006
Chromium Cr mg/L 0.0089 0.003 <0.003 0.003 <0.003 <0.003
Capper Cu mg/L 0.005 0.002 <0.002 <0.002  0.002 <0.002
tron Fa mg/L 0.3 0.005 ;7 0430 ° 0508 0.172 0.175
Potassium K mg/l, 0.05 0.56 0.99 0.39 107
Magnesium Mg mg/L 0.06 15.9 19.7 18.7 23.2
Molybdenum Mo mgiL 0.04 0.002 <0.002 <0.002 <0.002 <0.002
Sodium Na mgL 0.05 1.03 1.98 1.48 3.68
Nickel N mgll, 0.025 0.003 <0.003 <0.003 <0.003 <0.003
Tolal Phosphorus P (Tot) mgiL 0.01 0.01 0.014 0.017 <0.02 <0.02
Lead Pb mgiL 0.005 0.001 <0.001 <0.001 <0.001 <0.001
Vanadiom v mgiL 0.006 0.002 <0.002 <0.002 <0.002 <0.002
Zine 2Zn mgi. 0.03 0.004 <0.004 <0.004 0.011 0.005

FJ“:MM 02508 {Minloes LFADATAZ008 Data\LNE 08508-2008 Dalsbase.xs\Std. Sw MM’“
. R.J. Buinside & Associated Limiled.
o Projoct Number: LNE 08508

This table is 1o be reviewed with the ¢ in App



~ KINLOSS LANDFILL SITE ‘
.Chioride Concentration (mg/L) vs.Time:
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leNLOSS LANDFILL SITE:
i Conductivity (uS/cm) vs. Time

| Surface Water
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KINLOSS LANDFILL SITE
Hardness (mg/L) vs. Time
Surface Water
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KINLOSS LANDFILL SITE. Note: ,
D.O.C. (mg/L) vs.Time Cancentrations for Fall 2005 were
Surface Water ' reported as TOTAL Organic Carbon
(T.O0.C.) rather than D.O.C.
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APPENDIX

G-2 SUMMARY OF SURFACE
WATER RESULTS (2007 -
PRESENT)



Table G-2
Surface Water Quality Results
Kinloss Landfill - 2007 to 2020

Surface Water Station SW1 SW1 SW1 SW1 SW 1 SW1 SW 1 SW 1 SW 1 SwWi1 SWi1 Swi1 SwWi1
Date Jul-07 Dec-07 Jul-08 Dec-08 Jul-09 Dec-09 Mar-10 Jun-11 Oct-11 Jun-12 Oct-12 Jun-13 Nov-13
|_ Units RDL PWQO

INORGANICS

Total Ammonia-N mg/L 0.05 0.06 ND 0.05 0.05 0.05 ND <0.05 <0.01 <0.01 0.03 <0.01 0.02 <0.01
Calculated Un-ionized Ammonia mg/L 2 0.020 (10) | 0.003 0 0.0018 0.0006 0.001 - <0.004 <0.01 - <0.02 <0.02 <0.02 <0.02
Conductivity umho/cm 538 449 476 435 487 385 403 469 440 532 450 479 371
Total Dissolved Solids mg/L 1 352 286 330 NA NA NA NA 265 233 276 292 237 220
Dissolved Organic Carbon mg/L 0.1 36 8.8 10.3 47 71 8.3 5.0 8.0 12.3 20 116 11.8 95
Orthophosphate mg/L 0.01 ND ND ND NA NA NA NA MNA NA NA NA NA NA
Total Phosphorus mg/L 0.002 0.030 (9) NA NA NA 0.009 0.01 ND <0.002 <0.01 <0.01 0.01 0.02 <0.01 <0.01
pH pH 65-85 8.3 8.1 8.1 8.1 79 8.2 8.1 7.72 7.94 8.07 7.37 7.97 8.09
Phenol-4AAP mg/L 0.001 0.001 ND ND ND ND ND ND <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Dissolved Sulphate (SO4) mg/L 1 13 43 ND 2 ND ND <1 1 11 <1 61 1 4
Turbidity 0.7 1.3 0.4 NA 0.8 0.2 0.4 04 1.3 7.0 1.2 1.1 0.5
Alkalinity (Total as CaCO3) mg/L 1 (7) 287 183 257 229 260 200 213 256 212 274 200 253 223
Dissolved Chloride (CI) mg/L 1 8 9 5 5 5 4 5 4.1 4.3 5.4 6.5 4.1 44
Nitrite (N) mg/L 0.01 ND ND ND ND ND ND <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Nitrate (N) mg/L 0.1 0.2 0.1 ND 04 ND 0.1 0.3 <0.1 <0.1 <0.1 <0.1 <0.1 0.2
Nitrate + Nitrite mg/L 0.1 0.2 0.1 ND 04 ND 0.1 0.3 <0.2 <0.2 <0.2 <02 <0.2 <0.2
Hardness mg/L 210 299 251 295 288 221 216
Surface Water Station SW1 SW1 SW1 SW1 SW 1 SW1 SW 1 SW 1 SW 1 SWi1 SWi1 SWi1 SWi1
Date 16-Jul-07 | 8-Dec-07 | 21-Jul-08 | 14-Dec-08| 6-Jul-09 | 5-Dec-09 | 23-Mar-10 | 14-Jun-11 | 17-Oct-11 [ 20-May-12 ] 25-Oct-12 | 17-Jun-13 | 20-Nov-13
| Units RDL PWQO

METALS

Total Aluminum (Al) pg/L 1 75 (8) 9200 6 ND ND 11 ND <5 30 20 20 50 20 30
Total Barium (Ba) pg/L 5 18 13 27 12 25 12 16 24 17 32 26 20 11
Total Boron (B) pg/L 10 200 (1) ND ND ND ND ND ND <10 10 99 8 <5 10 <5
Total Cadmium (Cd) pg/L 0.1 0.5 (3) 680 25 0.1 ND 0.5 0.2 <0.1 <0.02 <0.02 <0.02 0.04 <0.02 <0.02
Total Calcium (Ca) pg/L 200 35000 60000 76000 65000 75000 58000 60000 81300 68200 80400 80100 60200 57500
Total Chromium (Cr) pg/L 5 100 ND ND ND ND ND ND <5 <2 <2 <2 <2 <2 <2
Total Copper (Cu) pg/L 1 5(4) 69000 1 ND ND 1 ND <1 <2 <2 0.3 <2 2 0.3
Total Iron (Fe) pg/L 50 300 300 ND ND ND 220 ND <100 59 32 912 24 47 7
Total Lead (Pb) pg/L 0.5 25 (5) 150 ND ND ND ND ND <0.5 <0.02 <0.02 0.03 0.04 0.03 <0.02
Total Magnesium (Mg) pg/L 50 89000 18000 22000 21000 23000 18000 18000 23300 19700 22900 21300 17100 17500
Total Manganese (Mn) pg/L 2 14000 3 110 ND 140 2 7 18 13 1030 13 26 2
Total Potassium (K) pg/L 200 8000 360 540 390 230 600 520 400 1000 300 700 300 400
Total Sodium (Na) pg/L 100 4800 1400 1300 1200 1400 1100 1200 1500 1400 2100 2500 1600 1600
Total Zinc (Zn) pg/L 5 30 (6) 270000 ND ND ND 8 ND <5 <5 <5 <5 <5 <5 <5

ND = Not detected
NA = Not analyzed
RDL = Reportable Detection Limit

Surface Water Station SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SWi1 SWi1 SWi1 SWi1
Date 16-Jul-07 | 8-Dec-07 | 21-Jul-08 | 14-Dec-08 | 6-Jul-09 | 5-Dec-09 | 23-Mar-10 | 14-Jun-11 | 17-Oct-11 | 20-May-12 | 25-0ct-12 | 17-Jun-13 | 20-Nov-13
FIELD MEASUREMENTS Units

Temperature Degrees C 225 1.3 19.2 1.6 15.2 3.1 10.6 242 9.86 25 15.2 246 26
Conductivity pmhos 580 700 590 490 510 260 400 430 404 493 448 511 356
pH 7.20 7.79 7.99 8.00 8.07 8.58 8.60 8.3 7.55 7.15 765 765 7.90
NOTES: 7. Alkalinity should not be decreased by more than 25 % of the natural concentration.

1. PWQO indicates Provicial Water Quality Objectives. 8. Interim PWQO = 75 pglL for pH =6.5 to 9.0.

2. (I} indicates interim PWQO 9. PWQO = 0.020 mg/L to avoid nuisance algae growth, PWQO = 0.010 mg/L for high level of protection

3. Cadmium Interim PWQO = 0.5 pg/L (for Hardness =100 mg/L as CaC03) PWQO = 0.030 mgiL for prevention of excessive plant growth

4. Copper Interim PWQO = 5 pglL{for Hardness =20 mgiL) 10. PWQO for unHonized ammonia

5. Revised Interim PWQO = 5 pag/L (for Alkalinity > 80 mg/L (as CaCO3) 11. Shaded values indicates exceedance of PWQO.

6. Zinc Revised Intefim PWQO = 20 pg/L

GA2010MOS01 - Environmenfi101-16945-00 - Kinless WDS\Reports\Monitoring 2020WTable G-2 Kinloss SW Quality xis



Table G-2
Surface Water Quality Results
Kinloss Landfill - 2007 to 2020

Surface Water Station SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1
Date Jul-14 Oct-14 May-15 Oct-15 Jun-16 Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19 Nov-19
|_ Units RDL PWQo

INORGANICS

Total Ammonia-N mg/L 0.05 <0.01 <0.01 <0.02 <0.02 <0.01 0.02 <0.01 0.01 0.02 0.04 0.11 0.03
Calculated Un-ionized Ammonia mg/L 2 0.020 (10} <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Conductivity umho/cm 455 432 447 464 485 468 490 416 470 418 408 420
Total Dissolved Solids mg/L 1 252 224 - - 276 262 259 222 258 232 225 209
Dissolved Organic Carbon mg/L 0.1 12.4 10.2 5.7 55 8.0 .7 8.1 114 [ 127 8.1 8.1
Orthophosphate mg/L 0.01 NA NA NA NA NA NA NA NA NA NA NA NA
Total Phosphorus mg/L 0.002 0.030 (3) <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 0.01 0.14 <0.01 0.01 0.02
pH pH 65-85 8.05 7.97 8.44 8.08 7.92 7.97 7.98 8.03 8.44 8.01 8.03 8.07
Phenol-4AAP mg/L 0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002 <0.002 <0.002
Dissolved Sulphate (SO4) mg/L 1 <1 1 0.97 298 <1 5 <1 2 <1 1 <1 2
Turbidity 0.5 0.9 <0.5 <0.5 - - 0.8 1.8 0.8 16 0.5 15
Alkalinity (Total as CaCO3) mg/L 1 (7) 233 230 238 248 283 243 265 224 251 214 213 206
Dissolved Chioride (CI) mg/L 1 23 39 <0.10 8.01 26 5.1 44 3.1 3.1 3.7 2.1 46
Nitrite (N) mg/L 0.01 <0.1 <0.1 <0.05 <0.10 <0.1 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Nitrate (N) mg/L 0.1 <0.1 0.1 <0.05 <0.10 <0.1 0.1 <0.05 <0.05 <0.05 <0.05 0.05 0.16
Nitrate + Nitrite mg/L 0.1 <0.1 <0.1 <0.05 <0.10 <0.1 - - - <0.05 <0.05 0.10 0.20
Hardness mg/L 305 224 231 249 287 288 265 233 287 258 257 218
Surface Water Station SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1
Date 9-Jul-14 | 29-Oct-14 | 20-May-15] 27-Oct-15 | 20-Jun-16 | 15-Nov-16 | 14-Jun-17 | 1-Nov-17 | 29-May-18] 1-Nov-18 | 12-Jun-19 | 20-Nov-19
| Units RDL PWQO

METALS

Total Aluminum (Al) pg/L 1 75 (8) 30 20 8 <4 20 30 30 50 50 50 90 40
Total Barium (Ba) pg/L 5 26 15 20 16 - - 22 16 37 45 41 15
Total Boron (B) pg/L 10 200 (1) 7 <5 <10 <10 6 <5 34 <5 9 5 108 5
Total Cadmium (Cd) pg/L 0.1 0.5 (3) <0.02 <0.02 <0.1 <0.1 <0.02 <0.2 <0.014 <0.014 <0.015 0.033 <0.015 <0.015
Total Calcium (Ca) pg/L 200 84900 60000 63300 68800 78000 79000 72500 61300 78700 70200 71400 58900
Total Chromium (Cr) pg/L 5 100 <2 <2 <3 <3 <2 <2 <1 <1 <2 <2 <1 2
Total Copper {Cu) pg/L 1 5(4) <0.1 <0.1 <2 <2 <0.1 <0.1 0.2 <0.1 <0.1 4.6 0.1 1
Total Iron (Fe) pg/L 50 300 76 53 <10 100 98 819 94 49 213 3630 130 411
Total Lead (Pb) pg/L 0.5 25 (5) <0.02 <0.02 <1 <1 <0.02 0.09 0.03 <0.02 <0.02 0.49 0.03 0.14
Total Magnesium (Mg) pg/L 50 22600 18100 17700 18800 22500 22100 20300 19400 22000 20100 19200 17100
Total Manganese (Mn) pg/L 2 30 14 28 24 82 382 125 24 129 823 19 164
Total Potassium (K) pg/L 200 600 800 320 550 100 200 300 500 500 700 300 400
Total Sodium (Na) pg/L 100 1600 1600 1640 2580 2000 3000 2000 1500 2800 2800 2900 1800
Total Zinc (Zn) pg/L 5 30 (6) 8 6 <5 <5 <2 <5 <5 <5 18 17 12 25

ND = Not detected
NA = Not analyzed
RDL = Reportable Detection Limit

Surface Water Station SWi1 SWi1 SWi1 SWi1 SWi1 SWi1 SWi1 SWi1 SWi1 SWi1 SWi1 SWi1
Date 9-Jul-14 | 29-Oct-14 | 20-May-15 | 27-Oct-15 | 20-Jun-16 | 15-Nov-16 | 14-Jun-17 | 1-Nov-17 | 29-May-18] 1-Nov-18 | 12-Jun-19 | 20-Nov-19
FIELD MEASUREMENTS Units

Temperature Degrees C 239 9.0 18.4 8.6 212 7.2 245 6.8 242 7.1 206 4.1
Conductivity pmhos 442 416 427 436 511 434 483 447 460 366 460 420
pH 7.39 7.80 7.58 7.36 7.62 7.38 7.15 7.69 7.1 7.88 743 745
NOTES: 7. Alkalinity should not be decreased by more than 25 % of the natural concentration.

1. PWQO indicates Provicial Water Quality Objectives. 8. Interim PWQO = 75 pglL for pH =6.5 to 9.0.

2. (I} indicates interim PWQO 9. PWQO = 0.020 mg/L to avoid nuisance algae growth, PWQO = 0.010 mg/L for high level of protection

3. Cadmium Interim PWQO = 0.5 pg/L (for Hardness =100 mg/L as CaC03) PWQO = 0.030 mgiL for prevention of excessive plant growth

4. Copper Interim PWQO = 5 pglL{for Hardness =20 mgiL) 10. PWQO for unHonized ammonia

5. Revised Interim PWQO = 5 pag/L (for Alkalinity > 80 mg/L (as CaCO3) 11. Shaded values indicates exceedance of PWQO.

6. Zinc Revised Intefim PWQO = 20 pg/L
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Table G-2
Surface Water Quality Results
Kinloss Landfill - 2007 to 2020

Surface Water Station

SWi1 SWi1

Date Jul-20 Nov-20
|_ Units RDL PWQO

INORGANICS

Total Ammonia-N mg/L 0.05 0.03 0.01
Calculated Un-ionized Ammonia mg/L 2 0.020 (10} <0.02 <0.02
Conductivity umho/cm 510 392
Total Dissolved Solids mg/L 1 268 204
Dissolved Organic Carbon mg/L 0.1 10.6 10.3
Orthophosphate mg/L 0.01 NA NA
Total Phosphorus mg/L 0.002 0.030 (9) 0.02 0.05
pH pH 65-85 7.81 8.14
Phenol-4AAP mg/L 0.001 0.001 <0.002 <0.002
Dissolved Sulphate (SO4) mg/L 1 <1 2
Turbidity 4.1 0.3
Alkalinity (Total as CaCO3) mg/L 1 (7) 272 201
Dissolved Chioride (Cl) mg/L 1 3.7 3.5
Nitrite (N) mg/L 0.01 <0.05 <0.05
Nitrate (N) mg/L 0.1 0.08 <0.05
Nitrate + Nitrite mg/L 0.1 0.1 <0.05
Hardness mg/L 275 214
Surface Water Station SW1 SW1
Date 3-Jul-20 | 3-Nov-20
| Units RDL PWQO

METALS

Total Aluminum (Al) pg/L 1 75 (8) 30 40
Total Barium (Ba) pg/L 5 36 13
Total Boron (B) pg/L 10 200 (1) 9 <5
Total Cadmium (Cd) pg/L 0.1 0.5 (3) <0.015 <0.015
Total Calcium (Ca) pg/L 200 74900 59000
Total Chromium (Cr) pg/L 5 100 <2 <2
Total Copper (Cu) pg/L 1 5(4) 6 0.1
Total Iron (Fe) pg/L a0 300 931 88
Total Lead (Pb) pg/L 0.5 25 (5) 0.25 <0.02
Total Magnesium (Mg) pg/L 50 21500 16100
Total Manganese (Mn) pg/L 2 1440 94
Total Potassium (K) pg/L 200 400 400
Total Sodium (Na) pg/L 100 1900 1300
Total Zinc (Zn) pg/L 5 30 (6) <5 <5
ND = Not detected

NA = Not analyzed

RDL = Reportable Detection Limit

Surface Water Station SW1 SW1
Date 3-Jul-20 | 3-Nov-20
FIELD MEASUREMENTS Units

Temperature Degrees C 18.6 8.0
Conductivity pmhos 531 335
pH 6.85 7.81
NOTES:

1. PWQO indicates Provicial Water Quality Objectives.

2. () indicates interim PWQO

3. Cadmium Interim PWQO = 0.5 pg/L {for Hardness >100 mg/L as CaC03)
4. Copper Interim PWQO = 5 pglL{for Hardness =20 mgiL)

5. Revised Interim PWQO = 5 pg/L (for Alkalinity > 80 mg/L (as CaC03)

6. Zinc Revised Intefim PWQO = 20 pg/L

7. Alkalinity should not be decreased by more than 25 % of the natural concentration.

8. Interim PWQO = 75 pgiL for pH =6.5 to 9.0.

9. PWQO = 0.020 mg/L to avoid nuisance algae growth, PWQO = 0.010 mg/L for high level of protection

PWQO = 0.030 mg/L for prevention of excessive plant growth

10. PWQO for un-ionized ammonia

11. Shaded values indicates exceedance of PWQO.
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Table G-2
Surface Water Quality Results
Kinloss Landfill - 2007 to 2020

Surface Water Station SW 2 SW2 Sw2 Sw2 SW2 SwW2 SW2 SW2 Sw2 SW2 SW2 SW 2 SW2
Date Jul-07 Dec-07 Jul-08 Dec-08 Jul-09 Dec-09 Mar-10 Jun-11 Oct-11 Jun-12 Oct-12 Jun-13 Nov-13
|_ Units RDL PWQO
INORGANICS
Total Ammonia-N mg/L 0.05 0.07 ND 0.09 ND 0.05 ND <0.05 <0.01 <0.01 0.02 <0.01 <0.01 <0.01
Calculated Un-ionized Ammonia mg/L 2 0.020 (10) | 0.003 - 0.003 ND 0.001 - <0.003 <0.01 - <0.02 <0.02 <0.02 <0.02
Conductivity umho/cm 500 518 561 490 533 512 493 507 514 540 523 520 397
Total Dissolved Solids mg/L 1 340 330 380 NA NA NA NA 294 287 301 364 259 246
Dissolved Organic Carbon mg/L 0.1 8.7 45 7.0 3.8 43 53 33 47 7.8 25 5.7 8.5 79
Orthophosphate mg/L 0.01 ND ND ND NA NA NA NA NA NA NA NA NA NA
Total Phosphorus mg/L 0.002 0.030 (9) NA NA NA 0.011 0.013 0.004 0.004 0.01 <0.01 0.02 <0.01 0.01 <0.01
pH pH 65-85 8.2 8.2 8.3 8.1 8.1 8.2 82 8.10 7.96 7.85 7.72 8.14 8.18
Phenol-4AAP mg/L 0.001 0.001 0.001 ND ND ND ND ND <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Dissolved Sulphate (SO4) mg/L 1 ND 40 7 15 6 14 14 4 19 9 41 4 7
Turbidity 0.8 0.5 49 NA 1.3 0.6 0.6 1.5 0.6 6.9 14 38 1.7
Alkalinity (Total as CaCO3) mg/L 1 (7) 277 227 298 249 280 251 245 277 246 289 314 272 243
Dissolved Chloride (CI) mg/L 1 6 10 8 7 7 11 11 4.8 6.0 6.1 7.5 48 4.7
Nitrite (N) mg/L 0.01 ND ND ND ND ND ND <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Nitrate (N) mg/L 0.1 0.3 0.1 0.1 0.2 0.1 0.1 0.3 0.1 <0.1 0.3 <0.1 0.1 0.1
Nitrate + Nitrite mg/L 0.1 0.3 0.1 0.1 0.2 0.1 0.1 0.3 <0.2 <0.2 <0.3 <0.2 <0.1 <0.1
Hardness mg/L 250 330 312 309 349 237 243
Surface Water Station SW2 SW2 SwW2 SwW2 SW2 SwW2 SwW2 SW2 SwW2 SW2 SW2 SW 2 SwW2
Date 16-Jul-07 | 8-Dec-07 | 21-Jul-08 | 14-Dec-08 | 6-Jul-09 | 5-Dec-09 | 23-Mar-10 | 14-Jun-11 | 17-Oct-11 | 20-Jun-12 | 25-Oct-12 | 17-Jun-13 | 20-Nov-13
| Units RDL PWQO
METALS
Total Aluminum (Al) pg/L 1 75 (8) 10 9 140 17 12 12 52 50 20 70 40 60 70
Total Barium (Ba) pg/L 5 29 27 41 19 31 23 25 30 36 34 44 27 21
Total Boron (B) pg/L 10 200 (1) 14 ND 15 ND 14 ND 15 12 109 12 18 13 8
Total Cadmium (Cd) pg/L 0.1 0.5 (3) 0.1 0.8 0.5 1 0.9 0.1 0.1 <0.02 <0.02 <0.02 <0.02 0.22 <0.02
Total Calcium (Ca) pg/L 200 92000 70000 91000 68000 82000 73000 72000 88700 83500 81800 93200 63700 64100
Total Chromium (Cr) pg/L 5 100 ND ND ND ND ND ND <5 <2 <2 35 6 <2 <2
Total Copper (Cu) pg/L 1 5(4) ND ND 1 ND ND ND 1 <2 <2 04 <2 24 0.3
Total Iron (Fe) pg/L 50 300 580 ND 550 ND ND ND <100 111 47 399 36 98 52
Total Lead (Pb) pg/L 0.5 25 (5) ND ND 17 ND ND ND <0.5 0.14 0.09 0.25 <0.02 0.62 017
Total Magnesium (Mg) pg/L 50 25000 22000 27000 22000 26000 24000 22000 26300 25000 25400 28100 19000 20100
Total Manganese (Mn) pg/L 2 360 8 220 9 43 13 15 49 15 66 10 50 21
Total Potassium (K) pg/L 200 ND 880 1100 960 760 1100 1100 1000 1700 900 1300 700 800
Total Sodium (Na) pg/L 100 2200 3800 3100 2900 2800 3200 2900 2600 3500 3100 4700 2400 2300
Total Zinc (Zn) pg/L 5 30 (6) ND ND 7 ND 7 ND <5 <5 <5 <5 <5 <5 <5

ND = Not detected
NA = Not analyzed
RDL = Reportable Detection Limit

Surface Water Station SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2
Date 16-Jul-07 | 8-Dec-07 | 21-Jul-08 | 14-Dec-08 | 6-Jul-09 | 5-Dec-09 | 23-Mar-10 | 14-Jun-11 | 17-Oct-11 | 20-Jun-12 | 25-Oct-12 | 17-Jun-13 | 20-Nov-13
FIELD MEASUREMENTS Units

Temperature Degrees C 18.7 27 19.1 1.6 152 38 7.7 15 9.68 18.3 12.3 16.1 3.0
Conductivity pmhos 520 390 530 560 540 270 440 480 471 482 498 549 398
pH 8.20 8.34 8.15 7.93 7.93 8.49 8.67 8.2 7.60 8.08 8.86 8.11 7.84
NOTES: 7. Alkalinity should not be decreased by more than 25 % of the natural concentration.

1. PWQO indicates Provicial Water Quality Objectives. 8. Interim PWQO = 75 pglL for pH =6.5 to 9.0.

2. (I} indicates interim PWQO 9. PWQO = 0.020 mg/L to avoid nuisance algae growth, PWQO = 0.010 mg/L for high level of protection

3. Cadmium Interim PWQO = 0.5 pg/L (for Hardness =100 mg/L as CaC03) PWQO = 0.030 mgiL for prevention of excessive plant growth

4. Copper Interim PWQO = 5 pglL{for Hardness =20 mgiL) 10. PWQO for unHonized ammonia

5. Revised Interim PWQO = 5 pag/L (for Alkalinity > 80 mg/L (as CaCO3) 11. Shaded values indicates exceedance of PWQO.

6. Zinc Revised Intefim PWQO = 20 pg/L
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Table G-2
Surface Water Quality Results
Kinloss Landfill - 2007 to 2020

Surface Water Station SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 Sw2 sSw2 SW2
Date Jul-14 Oct-14 May-15 Oct-15 Jun-16 Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19 Nov-19
|_ Units RDL PWQo

INORGANICS

Total Ammonia-N mg/L 0.05 <0.01 <0.01 <0.02 <0.02 <0.01 <0.01 <0.01 0.01 0.01 0.02 0.13 0.05
Calculated Un-ionized Ammonia mg/L 2 0.020 (10) | <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Conductivity umho/cm 505 512 515 570 517 560 522 503 486 515 470 490
Total Dissolved Solids mg/L 1 276 269 - 296 311 287 269 276 292 258 253
Dissolved Organic Carbon mg/L 0.1 92 8.1 36 35 54 29 49 8.4 46 78 6.1 6.3
Orthophosphate mg/L 0.01 NA NA NA NA NA NA NA NA NA NA NA NA
Total Phosphorus mg/L 0.002 0.030 (9) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.08 <0.01 0.03 <0.01
pH pH 65-85 8.12 7.98 8.59 8.15 8.17 8.14 8.18 8.06 8.58 8.14 8.13 8.17
Phenol-4AAP mg/L 0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002 <0.002 <0.002
Dissolved Sulphate (SO4) mg/L 1 3 4 4.08 225 4 14 5 4 3 6 2 9
Turbidity 22 0.3 1.2 <0.5 - - 0.8 0.7 2 0.6 0.7 0.7
Alkalinity (Total as CaCO3) mg/L 1 (7) 259 266 268 286 294 287 277 266 272 283 245 232
Dissolved Chioride (CI) mg/L 1 46 5.8 5.48 9.05 4.8 5.8 5.7 4.7 46 5.8 39 6.7
Nitrite (N) mg/L 0.01 <0.1 <0.1 <0.05 <0.10 <0.1 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Nitrate (N) mg/L 0.1 0.1 0.1 0.06 <0.10 0.2 0.2 <0.05 <0.05 <0.05 <0.05 0.08 0.16
Nitrate + Nitrite mg/L 0.1 <0.1 <0.1 <0.06 <0.10 0.2 - - - <0.05 <0.05 0.10 0.20
Hardness mg/L 310 275 268 299 307 326 303 280 290 300 286 270
Surface Water Station SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 Sw2 SW2 SW2
Date 9-Jul-14 | 29-Oct-14 | 20-May-15] 27-Oct-15 | 20-Jun-16 | 15-Nov-16 | 14-Jun-17 | 1-Nov-17 | 29-May-18] 1-Nov-18 | 12-Jun-19 | 20-Nov-19
| Units RDL PWQO

METALS

Total Aluminum (Al) pg/L 1 75 (8) 50 30 <4 <4 30 30 60 50 60 50 90 60
Total Barium (Ba) pg/L 5 31 23 26 34 - - 40 26 40 44 47 26
Total Boron (B) pg/L 10 200 (1) 12 11 10 20 11 18 40 13 12 15 119 16
Total Cadmium (Cd) pg/L 0.1 0.5 (3) <0.02 <0.02 <0.1 <0.1 <0.02 <0.02 <0.014 <0.014 0.017 <0.015 <0.015 <0.015
Total Calcium (Ca) pg/L 200 84500 72500 71700 79800 82000 86900 81600 72700 78200 80700 77800 72400
Total Chromium (Cr) pg/L 5 100 <2 <2 <3 <3 <2 <2 <1 <1 <2 <2 <1 <1
Total Copper {Cu) pg/L 1 5(4) <0.1 0.1 <2 <2 <0.1 <0.1 0.2 0.1 0.2 0.2 0.2 0.2
Total Iron (Fe) pg/L 50 300 116 38 10 <0.10 49 11 68 34 62 54 96 28
Total Lead (Pb) pg/L 0.5 25 (5) 0.16 <0.02 <1 <1 0.07 <0.02 0.03 <0.02 0.09 <0.02 0.06 0.02
Total Magnesium (Mg) pg/L 50 24100 22900 21600 24300 24700 26500 24200 23800 23000 23900 22300 21700
Total Manganese (Mn) pg/L 2 42 19 28 11 31 7 38 26 28 13 25 23
Total Potassium (K) pg/L 200 1000 1400 820 1330 800 1100 800 1100 700 1400 600 1200
Total Sodium (Na) pg/L 100 2700 2700 2510 3950 2800 4400 3900 2900 3200 4500 3600 2800
Total Zinc (Zn) pg/L 5 30 (6) 7 5 <5 <5 <5 <5 50 <5 17 16 16 E]

ND = Not detected
NA = Not analyzed
RDL = Reportable Detection Limit

Surface Water Station SW2 SW2 SW2 SW2 SW2 SW2 SW2 sw2 sw2 Sw2 Sw2 sw2
Date 9-Jul-14 | 29-Oct-14 | 20-May-15] 27-Oct-15 | 20-Jun-16 | 15-Nov-16 | 14-Jun-17 | 1-Nov-17 |29-May-18| 1-Nov-18 | 12-Jun-19 | 20-Nov-19
FIELD MEASUREMENTS Units

Temperature Degrees C 16.0 8.7 10.2 86 207 8.2 16.6 7.1 179 77 13.9 47
Conductivity pmhos 486 489 483 524 534 518 504 531 473 435 520 497
pH 7.87 7.81 7.79 7.63 8.11 7.62 7.60 7.54 7.40 7.44 79 7.11
NOTES: 7. Alkalinity should not be decreased by more than 25 % of the natural concentration.

1. PWQO indicates Provicial Water Quality Objectives. 8. Interim PWQO = 75 pglL for pH =6.5 to 9.0.

2. (I} indicates interim PWQO 9. PWQO = 0.020 mg/L to avoid nuisance algae growth, PWQO = 0.010 mg/L for high level of protection

3. Cadmium Interim PWQO = 0.5 pg/L (for Hardness =100 mg/L as CaC03) PWQO = 0.030 mgiL for prevention of excessive plant growth

4. Copper Interim PWQO = 5 pglL{for Hardness =20 mgiL) 10. PWQO for unHonized ammonia

5. Revised Interim PWQO = 5 pag/L (for Alkalinity > 80 mg/L (as CaCO3) 11. Shaded values indicates exceedance of PWQO.

6. Zinc Revised Intefim PWQO = 20 pg/L
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Table G-2
Surface Water Quality Results
Kinloss Landfill - 2007 to 2020

Surface Water Station sw2 sw2
Date Jul-20 Nov-20
|_ Units RDL PWQO

INORGANICS

Total Ammonia-N mg/L 0.05 0.02 <0.01
Calculated Un-ionized Ammonia mg/L 2 0.020 (10) | <0.02 <0.02
Conductivity umho/cm 522 488
Total Dissolved Solids mg/L 1 283 256
Dissolved Organic Carbon mg/L 0.1 4.1 7.4
Orthophosphate mg/L 0.01 NA NA
Total Phosphorus mg/L 0.002 0.030 (9) 0.01 0.03
pH pH 65-85 8.19 8.12
Phenol-4AAP mg/L 0.001 0.001 <0.002 <0.002
Dissolved Sulphate (SO4) mg/L 1 5 10
Turbidity 0.6 0.6
Alkalinity (Total as CaCO3) mg/L 1 (7) 271 242
Dissolved Chioride (Cl) mg/L 1 5.9 5.8
Nitrite (N) mg/L 0.01 <0.05 <0.05
Nitrate (N) mg/L 0.1 0.2 <0.05
Nitrate + Nitrite mg/L 0.1 0.2 <0.05
Hardness mg/L 301 260
Surface Water Station sw2 sw2
Date 3-Jul-20 | 3-Nov-20
| Units RDL PWQO

METALS

Total Aluminum (Al) pg/L 1 75 (8) 50 50
Total Barium (Ba) pg/L 5 36 26
Total Boron (B) pg/L 10 200 (1) 14 16
Total Cadmium (Cd) pg/L 0.1 0.5 (3) <0.015 <0.015
Total Calcium (Ca) pg/L 200 79800 71100
Total Chromium (Cr) pg/L 5 100 3 <2
Total Copper (Cu) pg/L 1 5(4) 0.8 04
Total Iron (Fe) pg/L 50 300 90 34
Total Lead (Pb) pg/L 0.5 25 (5) 0.61 0.03
Total Magnesium (Mg) pg/L 50 24800 20000
Total Manganese (Mn) pg/L 2 53 14
Total Potassium (K) pg/L 200 1100 1300
Total Sodium (Na) pg/L 100 3400 3100
Total Zinc (Zn) pg/L 5 30 (6) 10 6

ND = Not detected
NA = Not analyzed
RDL = Reportable Detection Limit

Surface Water Station sw2 Sw2

Date 3-Jul-20 | 3-Nov-20

FIELD MEASUREMENTS Units

Temperature Degrees C 16.4 72

Conductivity pmhos 534 407

pH 7.21 7.62

NOTES: 7. Alkalinity should not be decreased by more than 25 % of the natural concentration.
1. PWQO indicates Provicial Water Quality Objectives. 8. Interim PWQO = 75 pglL for pH =6.5 to 9.0.

2. (I} indicates interim PWQO 9. PWQO = 0.020 mg/L to avoid nuisance algae growth, PWQO = 0.010 mg/L for high level of protection
3. Cadmium Interim PWQO = 0.5 pg/L (for Hardness =100 mg/L as CaC03) PWQO = 0.030 mg/L for prevention of excessive plant growth

4. Copper Interim PWQO = 5 pglL{for Hardness =20 mgiL) 10. PWQO for unHonized ammonia

5. Revised Interim PWQO = 5 pag/L (for Alkalinity > 80 mg/L (as CaCO3) 11. Shaded values indicates exceedance of PWQO.

6. Zinc Revised Intefim PWQO = 20 pg/L
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3SCHEDULE »

To tha leawe dated November 3o, .19
Corporation ot the Township of Kinloss as L
Donald and Barry Johnston as Lessors,

1. It i3 acknowledqged by the parties t
demiszed Preamises described in this lease wi

the Lesse as buffer zone for the purpose
existing Kinloss Township waste disposal ei

2. It ia acknowledged that tha right ¢
the Lessee 'shal}l include the tull right ag
by the lessee, its employeas, Jecvants and

shall specifically retain the right to cue

tharefrom. Providaed the Lassors shall nat
or drill any walls on the said land.

4. It ia acknowledged that there is a.
Pond in the southerly portion of the leased
is acknowledged that the Lessae will includ

of the Environment 48 a result of tha opera
thae adjoining waste disposal site.

3. The Lassor shall be res onsible for
taxes ASsassed againgt the said easad lands

fall duae.
6.(a) The Lassse shall indemnify ang save
or Lndiroatly dttributed tg the use of the

the butter lands,
7

anlrann«neal Protaction Ack, of the use of
for an enlargemant and extansion of the Town
dispogal site,.

Part Lot 18, Concassion 6, Kinlows Township, Aruce County.

3. The Lessor A48 owners shall have the continued use of
the land ana AcCewss thereto for recreational Purposes and .

land and to Sell any such timber ang retain tha Procaads

the taxes zo Asssssed to theg Township of Kinloss as thay

Lassor from al) liabiligy whatscever which may be directly
Lessor as a buffar to its wastas disposal site,

WAter may nog be suitabiy A8 drinking Water or for other
uses and the Lessoryg Agree not o hold the Lessae liable or
in any way responsiblae for A diminution of water quality gp

. Ik ig acknowladgaeq 4nd agreed by both partiea that ng

further pPonds or wellg of aay EYpr®, or the alteration of

any existing streamy, waterways, or Ponds shall bg Parmittad

on the 3said buffer lands, withoue approval in writing having

tirst been obtained from the Provincial Minisery of the
nment.

‘e, This agreement and the easements and rightg haraby
grantad are angq shall be conditional} uypon the approval,
Bursuant to the Environmental] Assessment ace and the

9 batwaan tha
esses and

hat the
11 be used by
of Pratecting the
te located on

any real Property
and shall pay

harmless tha

land by the

the Township lanag
ship's waste

Cont'd
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Appendix D-Monitoring and Screening Checklist
General Information and Instructions

General Information: The checklist is to be completed, and submitted with the Monitoring Report.

Instructions: A complete checklist consists of:

(a) a completed and signed checklist, including any additional pages of information which can be attached as needed to provide further
details where indicated.

(b) completed contact information for the Competent Environmental Practitioner (CEP)

(c) self-declaration that CEP(s) meet(s) the qualifications as set out below and in Section 1.2 of the Technical Guidance Document.

Definition of Groundwater CEP:

For groundwater, the CEP must have expertise in hydrogeology and meet one of the following:

(a) the person holds a licence, limited licence or temporary licence under the Professional Engineers Act; or

(b) the person holds a certificate of registration under the Professional Geoscientists Act, 2000 and is a practicing member, temporary,
member or limited member of the Association of Professional Geoscientists of Ontario. O. Reg. 66/08, s. 2..

Definition of Surface water CEP:

A CEP for surface water assessments is a scientist, professional engineer or professional geoscientist as described in (a) and (b) above with
demonstrated experience and post-secondary education, either a diploma or degree, in hydrology, aquatic ecology, limnology, aquatic
biology, physical geography with specialization in surface water, and/or water resource management.

The type of scientific work that a CEP performs must be consistent with that person's education and experience. If an individual has
appropriate training and credentials in both groundwater and surface water and is responsible for both areas of expertise, the CEP may
then complete and validate both sections of the checklist.

Monitoring Report and Site Information

Waste Disposal Site Name Kinloss Waste Disposal Site
Location (e.g. street address, lot, Part Lot 16, Concession 6, in the Former Township of Kinloss, Township of Huron-Kinloss, County
concession) of Bruce

GPS Location (taken within the
property boundary at front gate/ 463575 mE, 4871980 m N

front entry)
Municipality Township of Huron-Kinloss
Client and/or Site Owner Township of Huron-Kinloss
Monitoring Period (Year) 2020
This Monitoring Report is being submitted under the following:
Certificate of Approval No.: A272801

Director's Order No.:

Provincial Officer's Order No.:

Other:

Kinloss Landfill Site - 2020 Monitoring Report




(¢ Annual

Report Submission Frequency Specify (Type Here):
(" Other
(" Active
Thessite is: (¢ Inactive
(" Closed

If closed, specify C of A, control or authorizing document closure date:| N/A

Has the nature of the operations at

subsurface or adjacent buildings? (i.
e. exceeded the LEL for methane)

the site changed during this (" Yes
monitoring period? @ No
If yes, provide details: Type Here

Have any measurements been taken

since the last reporting period that

indicate landfill gas volumes have (" Yes
exceeded the MOE limits for @ No

Kinloss Landfill Site - 2020 Monitoring Report




Groundwater WDS Verification:

Based on all available information about the site and site knowledge, it is my opinion that:

Sampling and Monitoring Program Status:

1) The monitoring program
continues to effectively
characterize site conditionsand | (¢ Yes
any groundwater discharges
from the site. All monitoring " No
wells are confirmed to be in good
condition and are secure:

2) All groundwater, leachate and

WDS gas sampling and (@ Yes
monitoring for the monitoring
period being reported on was C No If no, list exceptions below or attach information.

successfully completed as

required by Certificate(s) of
Approval or other relevant (" Not Applicable
authorizing/control document(s):

Description/Explanation for change

Groundwater Sampling Location (change in name or location, additions, deletions)

Date

Kinloss Landfill Site - 2020 Monitoring Report



3) a) Some or all groundwater, leachate and WDS gas sampling and

(" Yes

monitoring requirements have been established or defined (¢ No

outside of a ministry C of A, authorizing, or control document. " Not Applicable

b) If yes, the sampling and monitoring identified under 3(a) for

the monitoring period being reported on was successfully (" Yes If no, list exceptions
completed in accordance with established protocols, frequencies,| (— No below or attach
locations, and parameters developed as per the Technical ® Not Applicable additional information.

Guidance Document:

Description/Explanation for change

Groundwater Sampling Location
e (change in name or location, additions, deletions) Date

Type Here Type Here Select Date
Type Here Type Here Select Date
Type Here Type Here Select Date
Type Here Type Here Select Date
4) Allfield work for groundwater

investigations was done in

accordance with standard

operating procedures as

established/outlined per the

Technical Guidance Document (¢ Yes

(including internal/external QA/ If no, specify (Type Here):

QC requirements) (Note: A SOP  No

can be from a published source,
developed internally by the site
owner's consultant, or adopted

by the consultant from another
organization):

Kinloss Landfill Site - 2020 Monitoring Report




Sampling and Monitoring Program Results/WDS Conditions and Assessment:

5)

The site has an adequate buffer,
Contaminant Attenuation Zone
(CAZ) and/or contingency plan in
place. Design and operational
measures, including the size and
configuration of any CAZ, are
adequate to prevent potential
human health impacts and
impairment of the environment.

(e Yes

(" No

6)

The site meets compliance and
assessment criteria.

(e Yes

(" No

7)

The site continues to perform as
anticipated. There have been no
unusual trends/ changes in
measured leachate and
groundwater levels or
concentrations.

(o Yes

(" No

1)

Is one or more of the following
risk reduction practices in place
at the site:

(a) There is minimal reliance on
natural attenuation of
leachate due to the presence
of an effective waste liner
and active leachate
collection/treatment; or

(b) Thereis a predictive
monitoring program in-place
(modeled indicator
concentrations projected
over time for key locations);
or

(c) The site meets the following
two conditions (typically
achieved after 15 years or
longer of site operation):

i.The site has developed
stable leachate mound(s)
and stable leachate plume
geometry/concentrations;
and

ii.Seasonal and annual water
levels and water quality
fluctuations are well
understood.

(e Yes

(" No

[ (a)
Note which practice(s): [ (b)

X ()

9)

Have trigger values for
contingency plans or site
remedial actions been exceeded
(where they exist):

(" Yes
(" No
(e Not Applicable

If yes, list value(s) that are/have been exceeded and follow-up
action taken (Type Here):

Kinloss Landfill Site - 2020 Monitoring Report




Groundwater CEP Declaration:

I am a licensed professional Engineer or a registered professional geoscientist in Ontario with expertise in hydrogeology, as
defined in Appendix D under Instructions. Where additional expertise was needed to evaluate the site monitoring data, | have
relied on individuals who | believe to be experts in the relevant discipline, who have co-signed the compliance monitoring report
or monitoring program status report, and who have provided evidence to me of their credentials.

| have examined the applicable Certificate of Approval and any other environmental authorizing or control documents that apply
to the site. | have read and followed the Monitoring and Reporting for Waste Disposal Sites Groundwater and Surface Water
Technical Guidance Document (MOE, 2010, or as amended), and associated monitoring and sampling guidance documents, as
amended from time to time. | have reviewed all of the data collected for the above-referenced site for the monitoring period(s)
identified in this checklist. Except as otherwise agreed with the ministry for certain parameters, all of the analytical work has
been undertaken by a laboratory which is accredited for the parameters analysed to ISO/IEC 17025:2005 (E)- General
requirements for the competence of testing and calibration laboratories, or as amended from time to time by the ministry.

If any exceptions or potential concerns have been noted in the questions in the checklist attached to this declaration, it is my
opinion that these exceptions and concerns are minor in nature and will be rectified for the next monitoring/reporting period.
Where this is not the case, the circumstances concerning the exception or potential concern and my client's proposed action have
been documented in writing to the Ministry of the Environment District Manager in a letter from me dated:

Recommendations:

Based on my technical review of the monitoring results for the waste disposal site:

. No changes to the monitoring
program are recommended

The following change(s) to the
(" monitoring program is/are
recommended:

No Changes to site design and
e operation are recommended

The following change(s) to the
(" site design and operation is/
are recommended:

Kinloss Landfill Site - 2020 Monitoring Report



Name: Stepen J. Taziar, P. Eng
Seal: Add Image
Signature: Date: 1-Jun-2021
CEP Contact Information: 126 Don Hillock Drive, Unit 2
Aurora, ON
L4G 0G9
Company: WSP Canada Inc.
126 Don Hillock Drive, Unit 2
Address: Aurora, ON
L4G 0G9
Telephone No.: (289) 984-0426 Fax No.: (905) 727-0463
sl e stephen.taziar@wsp.com
Co-signers for additional expertise provided:
Signature: Date: Select Date
Signature: Date: Select Date

Kinloss Landfill Site - 2020 Monitoring Report




Surface Water WDS Verification:

Provide the name of surface water body/bodies potentially receiving the WDS effluent and the approximate distance to the
waterbody (including the nearest surface water body/bodies to the site):

Name (s) Tributary of Kinloss Creek

Distance(s) 235 m east of landfill

Based on all available information and site knowledge, it is my opinion that:

Sampling and Monitoring Program Status:

1) The current surface water
monitoring program continues
to effectively chara.ct.eruze the @ Yes
surface water conditions, and
includes data that relates

upstream/background and (' No
downstream receiving water
conditions:

2) All surface water sampling for @ Yes

the monitoring period being
reported was successfully " No
completed in accordance with

the Certificate(s) of Approval or Not applicable (No C of A, If no, specify below or provide details in an attachment.

relevant authorizing/control (" authorizing / control
document(s) (if applicable): document applies)
. . Description/Explanation for change
Surface Water Sampling Location (change in name or location, additions, deletions) Date

Type Here Type Here Select Date
Type Here Type Here Select Date
Type Here Type Here Select Date
Type Here Type Here Select Date

Kinloss Landfill Site - 2020 Monitoring Report



3) a)Some or all surface water sampling and monitoring program

(" Yes

requirements for the monitoring period have been established (® No
outside of a ministry C of A or authorizing/control document.

(" Not Applicable
b) If yes, all surface water sampling and monitoring identified C Yes

under 3 (a) was successfully completed in accordance with the

established program from the site, including sampling protocols, | (" No

If no, specify below or
provide details in an

frequencies, locations and parameters) as developed per the attachment.
Technical Guidance Document: (¢ Not Applicable
Surface W S lina L N Description/Explanation for change D
urface Water Sampling Location (change in name or location, additions, deletions) ate
Type Here Type Here Select Date
Type Here Type Here Select Date
Type Here Type Here Select Date
Type Here Type Here Select Date
4) All field work for surface water
investigations was done in
accordance with standard
operating procedures, including
internal/external QA/QC
requirements, as established/ (e Yes

outlined as per the Technical
Guidance Document, MOE 2010,
or as amended. (Note: A SOP can
be from a published source,
developed internally by the site
owner's consultant, or adopted
by the consultant from another
organization):

If no, specify (Type Here):
(" No
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Sampling and Monitoring Program Results/WDS Conditions and Assessment:

i.e., there are no exceedances of criteria, based on MOE legislation, regulations, Water
Management Policies, Guidelines and Provincial Water Quality Objectives and other assessment

criteria (e.g., CWQGs, APVs), as noted in Table A or Table B in the Technical Guidance Document
(Section 4.6):

5) The receiving water body meets surface water-related compliance criteria and assessment criteria:

(o Yes

(" No

provide details in an attachment:

If no, list parameters that exceed criteria outlined above and the amount/percentage of the exceedance as per the table below or

Dt Compliance or Assessment Amount by which Compliance or Assessment Criteria or
Criteria or Background Background Exceeded
. e.g. C of A limit, PWQO,
e.g. Nickel background e.g. X% above PWQO
As outlined in Section 3.4 of report ::;p(:;::llned in Section 3.4 of As outlined in Section 3.4 of report
6) In my opinion, any exceedances
listed in Question 5 ‘-."e the result (¢ Yes As outlined in Section 3.4 of report, the pattern indicates that
of non-WDS related influences -
the landfill site does not have a measurable affect on the
(such as background, road .
. . (" No water quality of the creek.
salting, sampling site
conditions)?
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7) All monitoring program surface
water parameter concentrations
fall within a stable or decreasing
trend. Thesite is not
characterized by historical
ranges of concentrations above
assessment and compliance
criteria.

(e Yes

(" No

If no, list parameters and stations that is outside the expected
range. Identify whether parameter concentrations show an
increasing trend or are within a high historical range (Type
Here)

8) For the monitoring program
parameters, does the water
quality in the groundwater zones
adjacent to surface water
receivers exceed assessment or
compliance criteria (e.g.,
PWQOs, CWQGs, or toxicity
values for aquatic biota (APVs)):

(" Yes
(¢ No
(" Not Known

(" Not Applicable

If yes, provide details and whether remedial measures are
necessary (Type Here)

9) Have trigger values for
contingency plans or site
remedial actions been exceeded
(where they exist):

(" Yes

(" No

(e Not Applicable

If yes, list value(s) that are/have been exceeded and follow-up
action taken (Type Here)
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Surface Water CEP Declaration:

I, the undersigned hereby declare that | am a Competent Environmental Practitioner as defined in Appendix D under
Instructions, holding the necessary level of experience and education to design surface water monitoring and sampling
programs, conduct appropriate surface water investigations and interpret the related data as it pertains to the site for this
monitoring period.

I have examined the applicable Certificate of Approval and any other environmental authorizing or control documents that apply
to the site. | have read and followed the Monitoring and Reporting for Waste Disposal Sites Groundwater and Surface Water
Technical Guidance Document (MOE, 2010, or as amended) and associated monitoring and sampling guidance documents, as
amended from time to time. | have reviewed all of the data collected for the above-referenced site for the monitoring period(s)
identified in this checklist. Except as otherwise agreed with the ministry for certain parameters, all of the analytical work has
been undertaken by a laboratory which is accredited for the parameters analysed to ISO/IEC 17025:2005 (E)- General
requirements for the competence of testing and calibration laboratories, or as amended from time to time by the ministry.

If any exceptions or potential concerns have been noted in the questions in the checklist attached to this declaration, it is my
opinion that these exceptions and concerns are minor in nature or will be rectified for future monitoring events. Where this is
not the case, the circumstances concerning the exception or potential concern and my client's proposed action have been
documented in writing to the Ministry of the Environment District Manager in a letter from me dated:

Recommendations:

Based on my technical review of the monitoring results for the waste disposal site:

s No Changes to the monitoring
program are recommended

Type Here
The following change(s) to the
(" monitoring program is/are
recommended:
No changes to the site design and
operation are recommended
Type Here

The following change(s) to the site
(" design and operation is/are
recommended:
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CEP Signature

Relevant Discipline Engineer
Date: 1-Jun-2021
CEP Contact Information: Staphen J. Taziar, P.Eng
Company: WSP Canada Inc.
126 Don Hillock Drive, Unit 2
Address: Aurora, ON
L4G 0G9
Tephans ko (289) 984- 0426
Fax No.:

(905) 727-0463

E-mail Address:

stephen.taziar@wsp.com

Save As

Print Form
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