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1.0 INTRODUCTION
1.1 Background

The Kinloss Landfill Site (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 for landfilling 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 boundary of the landfill site. The respective locations of the
aforementioned properties are presented in Map 2, Existing Conditions.

The landfill site operates in accordance with Certificate of Approval No. A272801 issued on October 1, 1980,
amended in February 1993 and February 1996, and is now referred to as Environmental Compliance Approval
Number A272801 (ECA). The Kinloss Site remains temporarily closed, until closure of the Huron Landfill. The
ECA 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.
The Annual Monitoring Report is a required condition of the ECA (APPENDIX A).

2.0 SITE OPERATIONS
21 Site Usage

The Kinloss Landfill Site 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 Site Access

The Kinloss Landfill Site is open to residents during the months of April to October for the acceptance of
recyclables, scrap metal, tires, burnable materials 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, ECA 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 2023.

wWsp 1



March 31, 2024 101-16945-00 / 121-60018-16

2.3 Site Life

The acceptance of household waste at the Kinloss Landfill was discontinued in August 2002, with the waste being
diverted to the Huron Landfill. The Kinloss Landfill Site continues to act as a transfer station, receiving recyclable
and burnable materials from residents of the former Township of Kinloss and the Village of Lucknow.

A letter was issued with the 2002 Annual Monitoring Report (submitted in March 2003) indicating that the
Township had decided to divert the waste from the Kinloss Landfill to the Huron Landfill, but no formal application
for the temporary closure of the site was made to the MECP at that time.

The MECP conducted an inspection at the Kinloss Landfill on November 18, 2021. Details of the inspection are
included in APPENDIX F. The inspection noted that the current closed status of the site should be included in the
ECA and that an amendment to the existing ECA is required. The MECP has also noted that the current ECA
does not include reference to the Contaminant Attenuation Zone (CAZ) and that those details should also be
included in the amendment application. The November 2021 inspection asked for a written response providing
documentation confirming the landfill is registered on file. The Township responded on February 15, 2022 and
provided the title search results (APPENDIX F).

The MECP did not conduct an inspection at the Kinloss Landfill in 2023.

The MECP provided comments on the 2022 Annual Monitoring Report for the site regarding the surface water
monitoring analysis via email (APPENDIX F) on June 12, 2023. The MECP was in agreement that surface water
quality from Stations SW1 and SW2 do not suggest significant impact from landfill activities. The surface water
monitoring program and reporting continue as per the existing ECA requirements.

WSP and the Township of Huron-Kinloss are currently working on an amendment application to ECA No.
A272801 to reflect the temporarily closed status of the Kinloss site and to address the CAZ which was in question
from the November 18, 2021 MECP inspection (APPENDIX F).

The Township intends to re-open the Kinloss Landfill site once the Huron Landfill site has reached capacity
(estimated site life remaining is approximately 7 years). Based on information from the 2006 Annual Monitoring
Report (R.J. Burnside & Associates Ltd.) the estimated remaining capacity of the Kinloss site is 137,000 m3. This
estimate is based on a site survey completed in August 2003 that 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 conditions change. It is recommended that annual topographic surveys be
completed once landfilling resumes at the Kinloss Landfill site, following this period of temporary closure. The
annual topographic surveys allow for the assessment of remaining landfill capacity. 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.

wWsp ,
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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 burnable materials 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 burnable materials to the landfill during open hours.

Combined 2023 waste diversion totals for all Township landfills are presented in APPENDIX B.
251 Scrap Metal and Tires

In 2023, 128.20 tonnes of scrap metal were removed from the Huron and Kinloss landfills by AOR Metals.

In 2023, the number of tires collected at the Huron and Kinloss landfills as part of the Ontario Tire Stewardship
Program totalled 3,308 tires, at an approximate mass of 29.1169.71 tonnes.

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

25.2 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 removes the materials from these bins on a regular basis.

The 2023 recycling data summaries for the Township from BASWR are enclosed in APPENDIX B.
253 E-Waste and Mattresses

Electronic waste (E-waste) is diverted from landfilling within the Township as well. In 2023, a total of 20.93 tonnes
of E-waste was diverted. E-waste is not accepted at the Kinloss Landfill Site.

Mattresses are segregated at the site and stockpiled in a sea container. The total number of mattresses shipped
off site in 2023 was 537 (18.26 tonnes) for the Huron Landfill. The Kinloss Landfill Site does not accept
mattresses.

254 Summary of Recycling/Waste Reduction

Table 5 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 5, the recyclable tonnages have been
relatively consistent over time. The 2023 tonnage of recyclables (404.21 tonnes) returned to within typical
historical range following the historically low tonnage in 2022 (223.66 tonnes). When all segregated materials are
included, the total tonnage diverted from both Township landfills (Kinloss and Huron) is 604.46 tonnes in 2023.
This tonnage represents an 18% diversion rate for the Township. The estimated saving in landfill space for 2023
is approximately 1,208.92 m3.
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3.0 MONITORING
3.1 Current Monitoring Program

The current monitoring program at the Kinloss Landfill site is completed in accordance with the ECA for the site,
Number A272801, issued October 1, 1980, and most recently amended on February 27, 1996. The monitoring of
the groundwater and surface water at the Kinloss Landfill enables the determination of the flow direction and
parameter concentrations of the landfill generated leachate plume. 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 reported relative to a historical survey with an inferred benchmark.

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

The sampling and field filtering materials utilized to collect the groundwater samples are the Waterra polytube and
foot valve and a disposable high turbidity 0.45 micron in-line filter. Each well is equipped with dedicated
polytubing and a foot valve.

The monitoring well network is summarized in Table 1 below. Monitoring wells OW4 to OW11 were installed by
backhoe in 1985 and 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 long PVC well screens. In addition, these wells contain
a sand filter pack around the screened area and are 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 containing the construction
details of the monitoring wells are enclosed in APPENDIX C. The wells are protected by a lockable steel casing.

Well inspections are conducted in conjunction with semi-annual sampling in spring and fall, as shown in Table 1.

Table 1
Kinloss Landfill Site
Monitoring Well Security
Observation . Well Security Condition
Well Protection

bl June 2023 November 2023 June 2023 November 2023
ow4 Steel Casing and Locked Locked Good Good

Lid
ow5 Steel Casing and Locked Locked Good Good

Lid
Ooweé6 Steel Casing and Locked Locked Good Good

Lid
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Table 1
Kinloss Landfill Site
Monitoring Well Security
Observation _ Well Security Condition
Well Protection
bl June 2023 November 2023 June 2023 November 2023
ow7 Steel Casing and Locked Locked Good Good
Lid
ow9 Steel Casing and Locked Locked N/A N/A
Lid
OW11-16 Steel Casing and Locked Locked Good Good
Lid
Oow12 Steel Casing and Locked Locked Good Good
Lid
OW13S Steel Casing and Locked Locked Good Good
Lid
Oow13l Steel Casing and Locked Locked Good Good
Lid
Ow13D Steel Casing and Locked Locked Good Good
Lid
OW14-14 Steel Casing and Locked Locked Good Good
Lid
Oow15 Steel Casing and Locked Locked Good Good
Lid
Oow16 Steel Casing and Locked Locked Good Good
Lid
Notes: OW = Observation Well, S = Shallow, | = Intermediate and D = Deep
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 OW13I & OW13D were drilled in 2004. OW14-03 was decommissioned and replaced
with OW14-14 on October 28, 2014.
OW?9 is an inactive well on the site and is not part of the sampling program.
OW11-85 was decommissioned and replaced with OW11-16 on August 16, 2016.
OW15 and OW16 were drilled on August 15, 2016.

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.
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In 2006, three gas probes were installed at the site. The locations of these three gas probes, designated GP1,
GP2, and GP3, are illustrated in Map 2. Prior to the installation of these gas probes, methane readings were
obtained from the headspace of the monitoring wells. Methane monitoring was conducted at gas probes GP1,
GP2 and GP3 in February, May and September 2023. Frozen ground conditions were encountered during the
February monitoring event.

In 2023, water level elevations were measured, and wells were purged and sampled, on May 16 and September
21. 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 laboratory results are enclosed in APPENDIX D.

3.2 Shallow Groundwater Configuration

To determine the groundwater gradient and flow direction in 2023, water level measurements were obtained on
May 16, 2023.

A summary of the water table elevation data from 1989 to 2023 is presented in appended Table 6. Figure 1 is a
hydrograph for monitoring wells OW13S, OW13l and OW13D. The water levels for the remaining wells are
summarized in Figure 2. As shown in Table 6 and Figures 1 and 2, there are seasonal fluctuations shown by
many of the wells. In general, groundwater elevations were higher in the spring and lower in the fall. Upgradient
wells OW7-85 and OW12-97, as well as OW14-14, which is screened below the waste, exhibit greater seasonal
fluctuations than the other wells.

The groundwater flow system is 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
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. A cross-section of the site and borehole logs for each of the monitoring wells are
enclosed in APPENDIX C for reference. The cross-section is also provided on Map 4.

As shown on the Groundwater Flow map, Map 3, and the Cross-Section, Map 4, the shallow groundwater flows in
a general west to east direction below the waste. The groundwater contours are estimated based on groundwater
level measurements obtained on May 15, 2023. 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. The flow pattern is consistent with past
results. On May 15, 2023, the horizontal hydraulic gradient east of the landfill mound was observed to range from
0.021 m/m in the northeast corner to 0.008 m/m in the southeast, as shown in Map 3. Based on the cross-section
in Map 4, the sand zone below the waste appears to be largely unsaturated. The capping of the landfill may be
limiting infiltration. It is noted that the landfill is located on a topographic high which is limited in size.

Monitoring wells OW13S, OW13l and OW13D were constructed in close proximity to each other, which allows for
the determination of vertical hydraulic gradients in this area of the site. OW13S is screened at the top of sand and
gravel unit, OW13l is screened at the bottom of the sand and gravel unit, and OW13D is screened in the
underlying silt till. The well logs for all three (3) wells are enclosed in APPENDIX C. As shown in Table 6, the
groundwater elevations of OW13S and OW13l, and of OW13l and OW13D have only a negligible difference in
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2023. During the May 15, 2023, water level monitoring, the vertical gradient was -0.031m/m (upward) between
OW13S and OW13Il. The vertical gradient between OW13I and OW13D on May 15, 2023 was -0.011 m/m
(upward). The vertical gradient between OW13S and OW13I had been downward since monitoring began at
OW13l in September 2004, and continued to remain downward until July 2008; however, since December 2008,
the vertical gradient has generally been consistently upward.

3.3 Groundwater Monitoring Results

Figure 3 is a summary of the spring 2023 concentrations of several indicator parameters that are commonly
representative of the leachate characteristics at this site (chloride, hardness, dissolved organic carbon (DOC) and
conductivity). Figures 4a to 4g are graphical representations for monitoring wells OW11-16 (upgradient); OW14;
OW4; OW13-1; 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.

The entire set of leachate indicator parameters selected for this site includes alkalinity, boron, chloride, DOC,
hardness, iron, nitrate, nitrite, manganese, sodium, and sulphate.

These parameters have been selected as the leachate indicator parameters for this site based on the leachate
characteristics and recommendations from the MECP. The leachate indicator parameters are used to identify
potential leachate impacts at downgradient monitoring locations.

Historical and current (2023) groundwater chemistry results are summarized in APPENDIX E.

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 any 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. The MECP
recommended that a new background monitoring well be considered in a review of the 2006 Annual Monitoring
Report (correspondence enclosed in APPENDIX F). The new background well was recommended due to
difficulties with monitoring wells OW7 and OW12. Monitor OW?7 is not an ideal background well as it is often dry
during sampling events, while monitor OW12 has exhibited elevated indicator parameter concentrations with
respect to the other monitoring wells. Historically, the MECP had recommended the consideration of using OW6
as a background well due to the historical groundwater quality and its cross-gradient location. The groundwater
quality at OW® relative to the other wells is illustrated in Figure 3. The groundwater elevations illustrated in Map
3 confirm OWG is in a cross-gradient location.

In August 2016, OW11-85 was decommissioned and replaced by OW11-16. The MECP reviewed the 2017
annual monitoring report (APPENDIX F) and approved the use of OW11-16 as the background monitoring well.
OW11-16 will henceforth be referred to as the “background” monitoring well for the Reasonable Use Guideline
Criteria (RUC).

As indicated above, the leachate indicator parameters selected for this site include alkalinity, boron, chloride,
DOC, hardness, iron, nitrate, nitrite, manganese, sodium, and sulphate.

wWsp .
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The results in 2023 for the leachate indicator parameters at the leachate Monitor OW4 and background Monitor
OW11-16 (hereafter referred to simply as ‘OW11') are summarized in the following table. As shown in the table,
the concentration of each leachate indicator parameter was higher in OW4 in 2023 compared to OW11, with the
exceptions of nitrate (higher at OW11) and nitrite (below detection limit at both wells).

Table 2 — Leachate Indicator Parameters, Background and Leachate Well
OW11 (background) OW4 (leachate)
Indicator Parameters
(mg/L) Spring 2023 Fall 2023 Spring 2023 Fall 2023

Alkalinity 357 338 690 732
Boron 0.005 0.024 0.382 0.468
Chloride 2.3 25 7.9 12.7
Dissolved Organic Carbon 1.0 4 9.9 15.2
Hardness 355 325 575 597

Iron <0.005 0.006 16.7 16.2

Nitrate 2.05 1.66 <0.05 0.25
Nitrite <0.05 <0.05 <0.05 <0.05
Manganese <0.001 <0.001 0.606 0.616
Sodium 1.8 2.8 16.7 30.2

Sulphate 5 4 25 14

3.3.2 Leachate Monitoring

The analytical results from monitoring well OW4 are used to determine leachate strength and characteristics
unique to the Kinloss Landfill. This well is one of the closest downgradient wells to the waste and historical
monitoring data have indicated elevated concentrations of leachate indicator parameters compared to background
levels.

3.3.3 Downgradient Groundwater Monitoring

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

= OW4

= OW5

= OW13S
s OW13|
= OW13D
= OwW14
= OW15
= OW16
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Figure 3a and Figure 3b illustrate the indicator results for these wells for the spring and fall monitoring events.
Figures 4a to 4g are plots of the following indicator results: chloride, boron, barium, sulphate, ammonia, nitrate
and DOC. The plots are illustrated over time for the downgradient monitoring wells, excluding OW5, as per the
MECP review of the 2017 Annual Monitoring Report (APPENDIX F).

Monitors OW4 and OWS5 are located approximately 20 m and 50 m, respectively, downgradient of the fill area, as
shown in Map 3. As shown in Figures 3a and 3b, the leachate indicator parameters for OW4 are generally
similar to the concentrations at OW14, which is screened below the waste. The exception is chloride, where the
concentration at OW14 is considerably higher compared to OW4. The OW4 concentrations are also similar to a
number of other downgradient wells, but elevated compared to OW5. Leachate impacts are not unexpected at
OW4 as the well is located immediately downgradient of the landfill mound (Map 3). As shown in Figure 4a, the
concentration of chloride has been decreasing over time at OW4 since 2004, with occasional fluctuations,
indicating leachate strength may be decreasing with time. The concentrations of conductivity and sodium have
also decreased over time at OW4, and the DOC concentrations have decreased overall since 2002, with
fluctuations over time. The results for OW5 are generally similar to background wells OW6 and OW11, indicating
that leachate impacts have not migrated to the north or northeast.

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. Figures 3a and 3b illustrates the May and September 2023
results for OW14-14 plotted against other wells. As shown in Figures 3a and 3b, the results for OW14-14 are
higher than background (OW6 and OW11) but similar to downgradient well OW4 for the main leachate
parameters, excluding chloride. As indicated above, the chloride concentrations at OW14 are considerably
elevated compared to OW4. The 2007 to 2023 results for OW14 (APPENDIX E) indicate parameter
concentrations are elevated relative to background concentrations. Based on the overall results, landfill impacts
are present at monitor OW14.

As shown in the Cross-Section (Map 4), OW13S is screened at the top of the sand and gravel unit, OW13l is
screened at the bottom of the sand and gravel unit, and 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 and, as such, leachate does not appear to be impacting the silt till layer underlying the super-
positioned landfill and sand overburden aquifer.

OW13S and OW13lI continue to show elevated levels of several leachate indicator parameters compared to
background groundwater quality.

Based on the interpreted slightly upward hydraulic gradient and the reported leachate parameter concentrations at
OWA13D, any leachate impacts in that area of the site are likely primarily moving in a near horizontal direction with
no discernible impacts in 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 (0.011 m/m as stated in Section 3.2). The groundwater
migration in general will be relatively low in velocity.

Wells OW15 and OW16 are located in the buffer lands east of the OW13 nest. Elevated concentrations of
leachate indicator parameters chloride, hardness, and conductivity (Spring 2023) and hardness and DOC (Fall
2023) compared to background and downgradient groundwater quality are observed at OW15. The DOC
concentration at well OW15 was historically high in the fall of 2023. The leachate indicator parameter
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concentrations at OW16 in 2023, however, are similar to background, with the exceptions of hardness (spring and
fall),which are elevated compared to background but notably lower compared to OW15.

The MECP provided correspondence regarding the groundwater monitoring program 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, with 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 are not available at the Kinloss Waste Disposal Site. WSP recommends that a
topographic survey be completed to support the amendment to the ECA, including information related to the CAZ,
and that the elevations of the groundwater monitoring network are included as part of this work. Previously,
topographic surveys had not been completed due to the temporary closure of the site in 2002.

3.4 Surface Water Monitoring

Surface water samples were obtained on May 15 and September 21, 2023, at the two surface water stations.
Both surface water stations are located on the creek adjacent to the eastern boundary of the site. This creek
flows in a northerly direction and is a tributary of Kinloss Creek. Station SW1 is upstream 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
downstream of the landfill and is located approximately 150 m north of the northeast corner of the site.

The results of the 2007 to 2023 surface water sampling are summarized in the Surface Water Results
(APPENDIX G). The laboratory detection limits and Provincial Water Quality Objectives (PWQO) are also
included in the summaries. Exceedances of PWQO are indicated by shaded cells. Figure 5 compares leachate
indicators for the May 15, 2023, sampling event.

The upstream station, SW1, showed an exceedance of the PWQO for total iron (507 ug/L) and total zinc (48 ug/L)
in the fall 2023 sampling event. There were no PWQO exceedances related to SW2 in either the spring or fall
2023 sampling events. Historically, there have been some exceedances of the PWQO at both the upgradient and
downgradient monitoring stations related to metals parameters, but there is no trend toward increasing
concentrations of leachate indicator parameters. These results indicate that the landfill does not have a
measurable adverse influence on water quality within the creek.

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:

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 assessing 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.
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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-C)

Where Cm = maximum concentration accepted
C» = background concentration
Cr = maximum concentration permitted in accordance with the Ontario Drinking Water Standards.
X = aconstant 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 related parameters; 0.25 for health related
parameters).

The MECP Landfill Guidelines state 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 from 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 known to be or likely to be contaminated by human activity.

Monitor OW11-16 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
m Boron
m Chloride

m Dissolved Organic Carbon (DOC)
= Sodium

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

The leachate indicator parameters now selected for this site include alkalinity, boron, chloride, DOC, hardness,
iron, nitrate, nitrite, manganese, sodium, and sulphate.

The Township understands the intent of the RUC evaluation as a tool to determine if groundwater downgradient of
the landfill is being impacted beyond 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
continues 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 2023 have been summarized in Table 7 using OW11-16 to represent the
background concentration conditions, which was 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 (OW13 nest, OW15 and OW16). Monitor
OW11-16 now satisfies the requirements for a suitable background concentration, as at least five samples have
been collected from the well. The parameters hardness, manganese and sulphate have been included in the
assessment.

Table 7 has been updated using the OW11-16 monitoring data from 2016 to 2023.

The RUC exceedances are shaded in Table 7. As shown in Table 7, the groundwater concentrations at
monitoring wells OW13S,0W13l and OW15 exceeded the RUC for alkalinity, DOC, hardness and manganese
during both spring and fall monitoring events. OW15 also exceeded the RUC for iron in the spring and fall
monitoring events and sulphate during the spring. The groundwater quality at OW13D exceeded the RUC for
DOC and iron in September 2023. OW16 exceeded the RUC for DOC and manganese in May and September
and iron during the September monitoring event. .

In 2023, concentrations of RUC parameters remained elevated at OW13S and OW13l. OW13S and OW13I
continue to be influenced by leachate, as evidenced by the elevated leachate indicator parameter concentrations
and 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 by leachate, which is likely a result of the fine soil conditions and upward gradient
below the Kinloss Waste Disposal Site. Only DOC and iron concentrations exceeded the RUC at OW13D in
2023, which is consistent with historic results and likely representative of natural groundwater conditions in the till.

RUC exceedances related to DOC, iron and manganese occurred at least once in 2023 at wells OW15 and
OW16. Additionally, RUC exceedances related to sulphate (spring only), alkalinity, and hardness occurred at
OW15. , A leachate influence is likely occurring at OW15 and OW16, although the leachate indicator parameter
concentrations are considerably higher at OW15 compared to the slightly further downgradient OW16.

As shown in Map 2, there are substantial buffer lands downgradient of OW13S, which are leased by the
Township. In its review of the 2006 Annual Monitoring Report, the MECP 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 its review of the 2006 Annual Monitoring Report, the MECP asked the following question regarding the buffer
lands:
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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.

APPENDIX H contains a copy of the 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 permitted through the agreement. The lease agreement was in effect as of January 1, 1999, and has
a 99-year term.

Therefore, the buffer lands east of the landfill site meet the requirements of a formal CAZ.

Correspondence from the MECP on August 14, 2015, acknowledged WSP’s identification of leachate impacts at
the site boundary in wells OW13S and OW13I. 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
remains confined within this area.

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

As noted previously, the Township is working on an ECA amendment application that will include the status of the
Kinloss Landfill as temporarily closed, as well as the presence of the formal CAZ on the buffer lands east of the
landfill site.

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 combustible monitoring results for 2007 to 2023 have been included in Table 3.

Table 3
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
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Table 3
Summary of Methane Monitoring Results

Date GP1 GP2 GP3
Jan/14

o
o

May/15

Oct/15

Feb/16

June/16

Nov/16

Feb/17

Jun/17

Nov/17

Feb/18

May/18

Nov/18

Feb/19

June/19

Nov/19

Feb/20

July/20

Nov/20

Feb/21

June/21

Nov/21

Feb/22

June/22

Nov/22

May/23

OO0 0O|0O0O0O|0O|O|0O|O O[O |O |O |O|O

Sept/23

OO0 |0O|0O0O|0O|0O0O|0O|0O|O|O|O O |0 |O|O|O|O (O
o000 0O|0O0O|0O|0O0O0O|0O0O|0O|0OjO|0O|O[O|O|O O |O|O O |O

Feb/23 0

Notes: 1. All readings shown in % gas by volume in air.

The principal combustible gas associated with municipal landfills is methane. Since methane is less dense than
air, methane typically migrates upwards from the refuse into the unsaturated soil cover and dissipates by venting
to the atmosphere. During periods of frost and/or snow cover, venting is reduced or inhibited, and the primary
direction of methane migration is lateral.

Based on the monitoring results, there is no indication of combustible gas migration within the unsaturated
overburden at the site.

4.0 PROPOSED FUTURE MONITORING PROGRAM

A summary of the proposed monitoring program is presented in Table 4. This proposed program is based on the
program required under the current ECA for the site. The parameters outlined in Table 4 include the leachate
indicator parameters selected for this site: alkalinity, boron, chloride, DOC, hardness, iron, nitrate, nitrite,

\\\I) 14



March 31, 2024 101-16945-00 / 121-60018-16

manganese, sodium, and sulphate, 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 can be
modified.

Table 4
Kinloss Landfill Site
Monitoring Program
s . Pr mplin Pr mplin
Monitoring Location or;(:)sr'?:gSZaozz 9 OPO:;?ZSOZ 4 pling
ow4 v v
ows5 v
owe v v
ow7 v v
OW11-16 v v
Oow12 v v
OwW13S v v
Oow13l v v
Ow13D v v
Oow14-14 v v
ow15 v v
OW16 v v
SWi1 v v
SwW2 v v
Notes:
1. v’ indicates to be sampled.
2. The laboratory parameter suites for groundwater and surface water samples will include:
= Alkalinity = DOC
=  Ammonia ®= Hardness
=  Anions — Cl, NO2, NOs, SO4 ®= Phenols
= Conductivity = pH
= Dissolved metals by ICPMS = TKN
(include boron, iron, manganese,
sodium)
=  Total phosphorus (SW only)
3. At all monitoring wells and SW stations the following field measurements should be obtained:
=  Temperature
] pH
= 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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5.0

1)

2)

3)
4)
5)

6)

7)

8)

9)

10)

6.0

CONCLUSIONS

Currently, the Kinloss Landfill site is only accepting recyclable and burnable materials. The site does not
receive domestic waste.

The Kinloss Landfill site is temporarily closed and has an estimated remaining capacity of 137,000 m3. The
Township plans to re-open the site to accept municipal waste when the capacity of the Huron Landfill is
expended (remaining site life estimated at approximately 7 years ).

Burning operations in 2023 were conducted in accordance with MECP Guideline C-7.
Security and control of the site in 2023 continued to be successful.

The Blue Box Recycling Program diverted 404 tonnes of recyclable materials and approximately 200 tonnes
of scrap metal, tires, E-waste and mattresses from the Township of Huron-Kinloss. Including all of the
segregated waste, a total of 604 tonnes of materials were diverted from both Township landfills (Kinloss and
Huron) in 2023.

In 2023, horizontal groundwater flow on the site was to the east, which is consistent with historical results.
A slight upward vertical gradient is present.

Leachate influences are observed in the shallow aquifer downgradient of the landfill (OW4, OW13S, OW13l,
OW15, OW16). Leachate influences are not observed in the silt till underlying the sand and gravel aquifer
(OW13D).

Surface water monitoring indicates the downstream (SW2) water quality east of the landfill is comparable to
the upstream (SW1) water quality. For the parameters that were analyzed, PWQO exceedances related to
total iron and zinc (SW1) occurred in September 2023. There were no PWQO exceedances in the
downstream station SW2 in 2023. It is interpreted that the landfill site does not have a measurable adverse
influence on water quality within the creek.

Reasonable Use parameters and criteria have been developed based on the background results of monitor
OW11-16. RUC exceedances related to alkalinity, DOC, hardness and manganese were observed at
OW13S, OW13l and OW15. At OW13D, RUC exceedances related to DOC and iron in September 2023 and
are attributed to natural groundwater conditions. OW15 also exceeded the RUC for iron in spring and fall
2023. Additionally, DOC and manganese concentrations exceeded the RUC at OW16 in May and
September and iron during the September monitoring events.

Combustible gas monitoring indicates no evidence of the presence of methane gas within the unsaturated
overburden at the site.

RECOMMENDATIONS

Based on the foregoing, the following is recommended.

1)
2)

No remedial measures are required for the site at the present time.

The monitoring program of semi-annual sampling of the 12 monitoring wells and two surface water stations
should continue in 2024. Gas probes GP1, GP2 and GP3 should also continue to be monitored for the
presence of combustible gas, including under frozen conditions.
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3) This report is to be submitted to the MECP for review and comment by March 31, 2024.

4) The Township should proceed with the application to amend the current ECA for the site. WSP recommends
the following steps.

a) Complete a topographic survey of the site, including the CAZ boundaries and tying in the monitoring
well network to a geodetic reference point (in metres above sea level).

b) Apply for an amendment to the existing ECA for the site, including details related to the temporary
closure of the site, estimated remaining site capacity and the CAZ.
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Signature Page

WSP Canada Inc.

Kaurel Tamasauskas Jenna McVitty M.A.Sc., P.Eng.
Environmental Technologist, Earth & Environment Team Lead, Senior Engineer
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TABLE 5

SUMMARY OF RECYCLING DATA
HURON and KINLOSS LANDFILLS

Notes:

PN TR WN =

. Data obtained from BASWRA and Township.
. Assumed compaction density is 500 kg/m°.

. Tires are converted to a volume by a factor of 8 tires/m®.
. Recyclable tonnages are for the entire Township excluding Lucknow.

Tonnages of scrap metal and tires are combined totals for Kinloss and Huron Landfills.

. 3,308 tires received in 2023, weights provided by e-tracks (AOR)
. 537 mattresses received in 2023 at 29.4 mattresses/tonne
. Volume Saved - defined as waste diverted from the landfill through recycling programs.

2019 2020 2021 2022 2023
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 130.31 260.62 128.74 257.48 99.79 199.58 49.60 99.20 79.68 159.36
Steel (Cans, etc.) 27.57 55.14 32.66 65.32 31.38 62.76 15.60 31.20 25.39 50.78
Aluminum 8.51 17.02 16.00 32.00 16.41 32.82 8.16 16.32 17.22 34.44
Glass (Flint & Coloured) 56.33 112.66 80.74 161.48 73.00 146.00 36.28 72.56 80.95 161.90
Plastic (HDPE & PET) 63.52 127.04 76.25 152.50 78.10 156.20 38.81 77.62 35.67 71.34
White Paper 4.45 8.90 3.15 6.30 6.77 13.54 3.37 6.74 0.00
Boxboard 44.62 89.24 44.65 89.30 54.97 109.94 27.32 54.64 62.31 124.62
Corrugated Cardboard 94.48 188.96 94.26 188.52 107.12 214.24 44.52 89.04 102.99 205.98
Total Recyclables 429.79 859.58 476.45 952.90 467.54 935.08 223.66 447.32 404.21 808.42
Tires 63.13 126.26 110.50 221.00 135.38 270.76 69.71 139.42 29.11 58.22
Scrap Metal 167.96 335.92 148.35 296.70 177.77 355.54 150.59 301.18 128.20 256.40
Bale Wrap 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.75 7.50
E-waste 14.95 29.90 11.37 22.74 8.36 16.72 11.45 22.90 20.93 41.86
Mattresses 15.88 31.76 17.17 34.34 35.29 70.58 53.34 106.68 18.26 36.52
[Total Segregated 261.92 523.84 287.39 574.78 356.80 713.60 285.09 570.18 200.25 400.50
Total Diverted 691.71 1383.42 763.84 1527.68 824.34 1648.68 508.75 1017.50 604.46 1208.92
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TABLE 6
Summary of Groundwater Elevations
Kinloss Landfill

ow4 Ows5 oweé ow7 Ow11-16| OW12 | OW13S | OW13I Ow13D ow14 ow15 Oow16
Ground Elevation (m) 81.1 80.3 79.7 83 96.18 97.9 80.4 80.4 80.4 91.9 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-91 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 79.4 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 79.35 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 79.9 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 79.55 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 79.9 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 79.55 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 79.35 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 80.40 80.05 79.46 81.12 80.45 80.70 80.17 80.25 80.23 80.55 79.91 79.88

Jun-21 80.34 79.78 79.09 81.62 81.04 81.33 80.09 80.17 80.21 81.00 79.85 79.87

Nov-21 80.50 80.21 79.55 82.20 80.58 80.75 80.25 80.33 80.30 80.59 79.95 79.94

Jun-22 80.57 79.93 79.32 81.76 81.66 81.99 80.25 80.27 80.35 81.43 79.82 79.78

Nov-22 80.35 80.03 79.44 81.49 80.63 80.91 80.15 80.21 80.20 80.68 79.89 79.87

May-23 80.67 80.21 79.48 82.02 81.71 82.00 80.30 80.39 80.42 81.44 79.93 79.97

Sep-23 80.30 79.95 79.26 81.43 80.82 81.14 80.10 80.17 80.17 80.82 79.84 79.85

Note: Elevations are not geodetic and relate to an inferred benchmark.
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Table 7
Reasonable Use Criteria - New Background Upgradient Monitor OW11-16
Kinloss Landfill

Reference
Chemical Parameter Sc:;?ec::a:ir:el Type Average | n RUC ow13s Oow13l OW13D ow15 ow16

May-23 | Sep-23 | May-23 | Sep-23 | May-23 | Sep-23 | May-23 | Sep-23 | May-23 | Sep-23
Alkalinity 30 - 500 oG 322 13 411 445 526 593 545 243 265 493 450 295 311
Boron 5 IMAC 0.014 13 1.3 0.449 0.515 0.550 0.534 0.043 0.07 0.313 0.075 0.008 0.018
Chloride 250 AO 3.8 13 127 7 10.2 15.7 124 71 7.8 55 6.6 7.7 6.9
DOC 5 AO 1.8 13 3.4 4.4 8.7 5.8 9.3 2.0 3.6 4.4 22.0 4.6 8.3
Iron 0.3 AO |0.0173846| 13 0.16 <0.005 0.006 <0.005 | <0.005 0.066 0.458 0.427 2.49 0.052 0.177
Hardness 80-100 oG 362 13 362 463 508 601 538 221 243 680 439 300 327
Manganese 0.05 AO 0.002 13 | 0.026 0.127 0.218 0.305 0.241 0.016 0.015 0.374 0.404 0.108 0.193
Sulphate 500 AO 6 13 253 90 76 101 90 48 51 256 3 15 16

Notes:
. Result concentrations reported in mg/L, unless otherwise indicated.
2. Shaded cell indicates parameter exceeded RUC.
. Standard/Objective determined from Ontario Drinking Water Standards,
Objectives and Guidelines (Revised June 2006).
4. OG = Operational Guideline
AO = Aesthetic Objective
IMAC = Interim Maximum Acceptable Concentration
. Reference average based on the average concentrations for reference monitor OW11-16 since 2016.
n - Indicates number of sample results included in the calculation of the reference average.
6. * indicates reference concentration used as RUC since reference concentration is greater than the Standard/Objective.

-

w

()]

Page 1 of 1 X:\vol\2010\0S\401 - Environment\101-16945-00 - Kinloss WDS\Reports\Monitoring 2023\03. Tables\Table 7_Table E-2 Kinloss GW Quality 2023



March 29, 2024 101-16945-00 / 121-60018-16

Figures

\\\I)



GROUNDWATER ELEVATION (m)

FIGURE 1
HYDROGRAPH - OW13
KINLOSS LANDFILL

80.5

80.25

80

et OW13S

i OW13|

79.75

e OW13D

79-5 T T T T T T T T T T T T T
Jan-97 Jan-99 Jan-01 Jan-03 Jan-05 Jan-07 Jan-09 Jan-11 Jan-13 Jan-15 Jan-17 Jan-19 Jan-21 Jan-23 Jan-25

DATE

G:\2010\0S\401 - Environment\101-16945-00 - Kinloss WDS\Reports\Monitoring 2023\Table 3 & Figures 1&2



GROUNDWATER ELEVATION (m)

83

82

81

80

79

78

77

Jan-84 Jan 86 Jan 88 Jan 90 Jan 92 Jan 94 Jan 96 Jan 98 Jan 00 Jan 02 Jan 04 Jan 06 Jan 08 Jan 10 Jan 12 Jan 14 Jan 16 Jan 18 Jan 20 Jan 22 Jan-24

FIGURE 2
HYDROGRAPH (excluding OW13)
KINLOSS LANDFILL

ow4

il OW5

et OW6

. OW7

et OW11-16

e OW12

e OW14

e OW15

e OW16

DATE

G:\2010\0S8\401 - Environment\101-16945-00 - Kinloss WDS\Reports\Monitoring 2023\Table 3 & Figures 1&2



CONCENTRATION

FIGURE 3a

INDICATOR PARAMETERS - SPRING 2023 - MONITORING WELLS
KINLOSS LANDFILL
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FIGURE 3b

INDICATOR PARAMETERS - FALL 2023 - MONITORING WELLS
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CONCENTRATION (mglL)

FIGURE 4a
CHLORIDE VS TIME - PRELIMINARY FLOW PATH MONITORING WELLS
KINLOSS LANDFILL
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CONCENTRATION (mglL)

FIGURE 4b

BORON VS TIME - PRELIMINARY FLOW PATH MONITORING WELLS
KINLOSS LANDFILL
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CONCENTRATION (mglL)

FIGURE 4c

BARIUM VS TIME - PRELIMINARY FLOW PATH MONITORING WELLS
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CONCENTRATION (mg/L)

550

FIGURE 4d

SULPHATE VS TIME - PRELIMINARY FLOW PATH MONITORING WELLS
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CONCENTRATION (mglL)

FIGURE 4e

AMMONIA VS TIME - PRELIMINARY FLOW PATH MONITORING WELLS
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CONCENTRATION (mglL)

FIGURE 4f
NITRATE VS TIME - PRELIMINARY FLOW PATH MONITORING WELLS
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CONCENTRATION (mglL)

FIGURE 4g

DOC VS TIME - PRELIMINARY FLOW PATH MONITORING WELLS
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CONCENTRATION

60

FIGURE 5
INDICATOR PARAMETERS - MAY 2023- SURFACE WATER
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Minis!ry Provisional Cerltificate Na. A 272301
of the ' .
Environment .

Ontario
PROVISIONAL CERTIFICATE OF APPROVAL
WASTE DISPOSAL SITE

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

all in accardance with the following plans and specifications: 1.Plan of operation submitte
& toﬂnOWenSandDistrictOfficaofbmmdermvatotalatterdatedAugusta
2. Sita plan entitled “Rinloss Township Wasts Disposal Site.® .

Located: Part rot 16, Concession 6

Township of Rinloss
County of Bruce

which includes the use of thae site only for the
of the following categaries of waste (NOTE: Use of the site for additional categovies of
wastes requires a new application and amendment isi

Appraval) Damestic, camercial and 10% non-ha
from

Naenqg hie It Aav af ():tnbar
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v NOTICE

Onltaria

TQ: Township of Kinloss
Holyrood, Oneario
NOG 280

Y notified that Provisional Certificanrg L4
]

Tou are hereb
subjecs S mlye

AEREOVAl 1y, A 272801 has been f{asued to you

“enditiong outlined therein.

Te reasang for tha imponitinn of these canditiona aAre

HY follovnz

Tha reason for th Sistracion of the Certificyrg 1: chas

1971 prohibics any ugze betny
¥ waste disposal purposee

AT in vhich such land coasc
ov the proposad use has beun

Q condltian raquiring re
NuiClen 46 of The Environmenta] Procaccion Ace,
mtdee of tha lands arrer they ceane to ba Used {o

“lehin g pertogd of twanty-five ycars

€9 be uyad unless the approval of the Miniscer ¢

viven, The Purpase of clyyye Prohilbicion iy Co protect futuce occupants of -yq

ilte and che environmenc from 4ny hazards which mighe occur as o tesulec oy
This prohibicign and pocential hazarg

wasco Lbeing disposed of on cha sicae,
should b deaun ta che actenctgn of future SWnars and occupancs by cha

Cerciflcace balng Fegistecred on ticla,

ou may by written
I'nvironmene, ) Appcal poarg within 15 uJa

flutice, Fequire a heari

.

This uocige should pe secrved upaon;

The Secrecary, The. Director,
Lnvirormenta] Appea) Board, AND Section 39

L St. Clajr Ave. West, Minisery of the Environmene,
Lth Flcor, :
Toronta, Ontarig,

Mav LIK?Y
CATED this 15t day of October . 1980 .
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UL Ol PKUYIDIUIVAL CEXLIrICALE UFAPPR(

T ) o we de FOR A WASTE DISPOSAL Si7¢ (TAND,

k ) Environment I'Environnement NUMBER A2;

Ontario Page |
NOTICE OoF AMENDMENT

TO: Township of Kinloss

Holyrood, Ontario
NOG 2Bma

You are hereby notifled thar the approval issued (o you under Certificare of 4pproval No. A 27238

dared October 1, 1980 is hereby amended as Jollows:

The following Condition and corresponding reason is added to rhe Provisional Certificare of Approv,

2 tthun!cipaIigv shall submit an annual report prepared by thaeir consultar
to

the owen sound District Officer, Ministry of the Enviromment
add:;assinq tha following requirements: .

1) Volumes of wasta recaived; remaining Capacity and gitq 1ir
SXpectancy;

2) raviaw of operating Procedures, and any deficiencjies therein

3) tha results of any surfaca water or ground water monitoxine
Programs which may bg initiated; and .

4) tha extant and Success of the recycling program establ ished by
the Township. : :

This report ig to be submitted each Year by March 131+, Commencing March
31, 1993, : 4
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AMENDED PROVISIONAL CERTIFICATE OF APPROV,
FOR A WASTE DISPOSAL SiTE (LAND )
NUMBER 42774

Page 2 4

You may by writren notice served upon me and the Environmental Appeal Board within 15 da

-%er receipt of this No Ce, require a hearing by the Board. Section 142 of the Envy, nral Pr
5.5.0. 1990 c. E-19, g5 amended, provides thar the Notice requiring the hearing shall siae-

The partions of the 3ppraval or each term or condition in the appraval in respect of which the hearing

required, and;
The grounds on which you intend ta rely at the hearing in relation to 23ch portion appealed.

In addition to (hese legal requirements, the Nodce should also include:

The name of the appellant;

The addrass of the appsllanc

The Caertificate of Approvai number;

The date of the Cartificate of Approval:

The name of the Director;

The municipality within which the Sewage works are located;

And the Notice shouty be signed and dared by the appellany,

This Norice must pe served upon:

The Diracror,

Section 39

Environmantal Protaction Acrt,
AND Ministry of the Environmaent,
985 Adelaide St. South
Londan, Ontarig
NGE 1v3

day of /7,

ay .
/:L f..‘{' Clh e /
Director

Section 39,
Environmental Protection Act

W. Pagae
Director, Approvals Branch
Di.fector, Waste Management Branch
File
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Environment I'Environnement FOR A WusTE DISPOSAL SITE (PROCESSING) NO 4 27280
and Energy ot de I'Energle :

, W) Ministry of Ministére da AMENDED PROVISIONAL CERTIFICATE OF APPROVY,
Ontario Rage 1 of ;

NOTICE OF AMENDMENT

TQ: Township of xinloga

Holyrced, Ontario
NOG 20

The following conditions are added:
3. Mbnitoring of groundwater and surface water at the wastg

The Teagons ror the addition of these cangition- are;

3. The reason for Condition 3 i to ansure thae the appropriate
act of

4. The reason for Condition 4 ia to ansure thae any changes
nade to tha monitoring Prograns accurately.reflect the
impact of the vagte disposgal site ca the natural
environment.

The tollawinq document jg addad as Supporting information to thig
Cartificate of Approval: ’

hTownship of Kinloss Wagte Digposa) Site Plan of Operation &
Dovclapmcnt and Hyd.rog-olaqic Assassment» dateq Dacemhqp 1991 and
Prepared by Paragon Engineering rt4.

HﬁkﬂamkeSMchannﬁwz;nutqfdw¢yynuwﬂinua!umdu'waWhueqf4gpnnu1hh
AZ)?&QIahmdckawerl,Lﬂﬂlimdhﬁhgaﬂﬁrﬁnbnn
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AMENDED FROVISIONAL CERTIFICATE o APp
FOR 4 WASTE DIsPos.y, SITE (PROCES‘SING) NO 4
Hage

ou may by wrinten noice Served upon me gng the Environmenzgy Appeal Bogny Within 1.
days apter recelpe of thys Notice, require 4 hearing by the Board, Section 192, of the Fyny
{ RS0, 1990, ¢ E-19, ag Amended, provides 1y the Notice requiring the heariy

i
i
g
2
:
3

@\JQ'U’
7
313
[+
54

{
3§§
24
23
gs

This Notlce must be serveg upon.
Th-Smnumm The Director,
Environments; Appesit Board, -Section 39, £, ental Protection Act,
112 Se. Claiy Avenyg Waest, Ministry of the Environmeny nd Energy,
Suite 502, AND 985 Aduizide Street South
Torontg, Ontarig, London, Onty,
Mav IN3 NG6E 1v3

Bection
Envir
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Min of the Environmene
Enw';\bymtd

Approvay Sranch
Flaor 124

iR Clsir Ave Wy
Toroma ON MV 118

Fae (41831
rum«-mz

April 30, 2003

Certificate(s) of Appro

Certificate(s) of Approval,
Ifyou have any questions regarding the above,

‘AN KINLOSS » 19p5953g945 NO. 525

Please contagt me gy the above phope number,

Page 1
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v o

RCRSUAY A LM_USY 195859538945

Yours truly,
Michsel Duryt
Application Processor

cc:  Districe Manager, Owen Sound

File Storage Number: 0899

Pags 3

NO. 50


debbie.wellwood
Rectangle

debbie.wellwood
Rectangle


March 29, 2024 101-16945-00 / 121-60018-16

APPENDIX B

BASWR Recycling Data
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Municipality of HURON-KINLOSS
December 2023 BASWR Tons Diverted from Landfill

TOTAL TOTAL TONS| TOTAL MT

TONS TO DATE TO DATE
Newspaper 6.33 87.85 79.68
Steel Cans 2.02 27.99 25.39
Aluminum 1.37 18.98 17.22
Mixed Glass 6.43 89.25 80.95
HDPE Plastic 2.84 39.33 35.67
PET Plastic 4.20 58.28 52.86
Boxboard 4.95 68.70 62.31
Cardboard 9.52 113.55 102.99
TOTAL 37.67 503.93 457.07
TOTAL TO DATE 503.93
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APPENDIX C

Cross Section and Borehole Logs
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X:\vol\2022\221-60018-16 Kinloss Landfill Annual Hydrog Report\2023\DRAWINGS\121-60018—16—MAP 2—3-4 2023 REPORT.dwg Mar 18, 2024 — 6:44pm
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ELEVATION

A A
SOUTHEAST
NORTHWEST L SITE PROPERTY - |
—— Lo |
L EXTENT OF REFUSE PILE |
—— —
2 g
2 3
14
z o W
= o S
] w
et Q
) o
= 9 [= - o]
< |
3 |
q
—_—
/ TOPSOIL
SAND AND GRAVEL \\
I E
SILTY CLAY S”.TY CLﬁ Y \ o o
_|SILTY SAND AND GRAVEL - — 3 8 S
SO ANDGRAVET e 1) (G}
~ g8 8
LTV CLAY TILL ¥
\ 3 |
—JSAND AND GRAVEL \ K
SILTY CLAY TILL SILT WITH|CLAY \ SILTY[FILL-DRY
4 \ WASTE FILL
SILTY SANDARD SRAVEL \\
I: e
SILTY CLAY —— _ N N
[T SAND AND GRAVET — = Ep——
_IsAnpy siLT AND GRAVEL e e A -
SAND
T N SLTWITHCLAY \ | =« o
<+ x EE E
o 2
AN \ 4 3 © 8
SAND I N hd
[T
\ 2 g _
*®O0 LW E =
SAND SAND \ "5 o (é o 8 E
5¢ che i 3
X T35 2 £ iy
o, o
N\ 8 8 ° 5
\
z 2z S &
\ PEAT o 0 ©° = S
\ =~ ©0 ©
- \ - -
- \ =~ PEAT 5 &
WIL SILT WITH CLAY B
wiL 2 T >\
T~ — — PEAT
I wiLl=l . = R —JToPSOIL —
SILTY SAND — SILT WIfH CLAY WIL M1 IR it SILTY CLAY _JTorsoi
END OF BOREFOLE = GRAVEL AND SAND [l — WL S Ve ST
19.8m 12.52m T T~ — SAND| AND GRAVEL_]
S— 'F = TV CL ILTY LAY
SAND SAND NDGmEC:: —_——t ]
GRAVEL AND) — [ _| SAND AND GRAVEL
ENDOF BOREHOLE o e = N oAy
e o END OF BOREHOLE
saNg]
| sufr
SILT TILL
DISTANCE (m)
SCALE HORZ 1: 1000, VERT 1:200
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.

SECTION A-A
KINLOSS LANDFILL SITE
TOWNSHIP OF HURON-KINLOSS

J LK

JLM

\\\I)

1450 1st Ave W. Suite 101, Owen Sound ON, N4K 6W2
Telephone: (519) 376—7612 / Fax: (519) 376—8008
Toll Free: 1-888-376—7612

MARCH 2024

HL H

121-60018—-16
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Project No.: LNEoasog .

Location: North Half Part Lot 18, Concessian 6, Kinloss Township
Drilling Company: Noll Drilling Inc,

Drilling Methad: Geoprobe

Sampling Intervaj: Continuous

Superviged by: J. Rutherforg

Constructian: 25 mm diameter threaded-join PVC pipe with 10 slot PVC s¢y,
Capped with slip-on labcock vajve ;
lockable stag protactive casing :

GP1 Depth Soil Description Concrete Bentonite Sand Screen
MedwmbrownﬁnasandySlLT.traceday; 5- 04| 0 37 12. 27

Q.0 - 0.45]com , Moist 0- 05{05. R 8- 3 - 2.

\Medlum brown fing sandy SILT with 3 1o 20 o e e TV
thick layers of light brown ve:yﬁneSANDsomesut.
and light brown fing 10 medium sang- compact;

0.45 - 3.65Imaist
Borehole Location: North of OWq

Date Starteg: Jun 14, 2006
Date Completed: Jun 14, 2006

GP2 Dagth Soil Descrimon
Medium brown ﬂne sandy SILT, trace clay;

00- o040 SUff, moist

Concrete Bentonite Sand Screen

very

_0- 05 05- 12 12. 37 15. 3
0.40 - 1.00Mediumbrownsil ﬁneSAND:com , Moist ‘
\MedmmbromﬁnQSaMySMT.mawavd;M; I e
1.00 - 1.20}moist
disturbed

Date Started: Jun 14, 2006
Date Completeg- Jun 14, 2006
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GP3 Depth Soil Description Concrete Bentonite Sand Screen
‘ URVE“YSAND.SOmeS“thQaniC - 05} 05 06] 06- 23 08- 23
0.0-0.0matter;loose: --
I Mediummd~browndry ﬁneSAND.tracesm:loose; D
0.10 - 0.55|moist
0.55 - 1 20]Light brown fine SAND, race silt; loose; moist T
Light brown fing SAND, trace silt; layered with thin
seamsofﬁnesandsomasﬂt.andsmymsand;
120. o S}loose; moist
MedmmbownﬁnesandSlLT: non-plastic; T
2.15 - 2.45 Compact; moist
ehole tion Betweenﬂllareaandloweraccessroad
Date Startgq: un 14, 2006
Daig Completed Jun 14, 2008
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I T —
@Ptmgmmveargumgd WELL No.~1p
~JTownshig of Kinjesg

\
—-  DATE _Novenberp 20, 19gg
Xinloss Townsh g Landfil PROJECT No,
Part (e 18, Cancagsion YI. ki

— 5-937
nlosy [own_s_mg -

. \
' sy ! e, AEMaRy
- \__

QUND WATER
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e

—

WELL N, I

Kfn1051

L CLIENT

- DATE Navember 29, 193,
PROJECT ginloss Tcwnshfo Landﬁn =937
LocaTion —
oEATH _

N = 0E3CAIPTION

Y]

8-20x/a; 3

1298 |93

221C[aqtie

REM AN

- T

tOFR L
MEDIuUM
ROWN sanD

-END OF TEST

S

I3 1y FOom,
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e

WELL Na Tp=

CLIENT _ Towns 1 . DATE _Novembep 20, l9ss
quqscr 51:!1035 _Townshig Landﬁn PROJECT Na. 5-937
LacaTion fon v loss Townshin
=it I— = omle | BB ] o
a ={an 43t
Clol0/ga®29
D982 G.s.
18 23488
NO GRounD NATER
243 a3331] G.S8.,
2T g ats ) ’
TP . e aw Rt
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"‘-—..__

WELL Npg, IRa

CLIENT _Townshig of Kinloss
FROJECT

Kinloss Tmsgig Landfi1y
LOCATION LIt Gae

\
DATE _Novembep ;

9, 1985
ECT Na.

— PROJ -937
14, Cancgg;fgn vI. ng[ogg Townshfg
oESCAPTICN - 34::..!." o\v!u. REMaAxy
-7 OW4.- 85 l
§ GROUND Leves

PEAT

YELLOwW T

SERE ST

Graver

SoME cosaL s -;q:,"
i
24
2.2

I_F-a“cgssmé) a Ai;

“NO 2a/as

«HNATN& BACIc

il

i

.
|
‘ L "‘-;~'

I!L'lfam

SLaTrEn PPy -
‘NRAP‘!:én Ty
FABR!Q FilLT=
(O-emLeNgT

. -
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WELL No. Tps.

CLIENT _Townshig of Kinlags —  DATZ MNovember 29, 1ggg
FROJECT Kinloss Townshig Land#41] =  FROJECT Na, ___ 5-937
LecaTion tPart Lge 14, gguggggfgn 1[,'51“0;; Township
oEScATION - ’_“""‘:u.'-, fpdrrd AtMames
]| awszas
SIND !t =vye: | f— L
PEAT \
s .
=INE To MEDU P E ’g' :
24ND, some *Je Q-0ss (1° AE
GRAVEL ll;:!ps( /) a
}
.«INdmva 2acKE

lIOTTED Pipg

FPED Wit
I SABRIC FiLTe
(3-ta2q LENGTL
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WELL No _Tpy |

| SUENT _Township of kinjess” DATE Navember 20, 1ggs
FRQUECT _Xinle Townshio Land#411 FROJECT Na, S-937
LOCAT!ON—&%%MM_ : ‘
I y—— e T e T—
OWi-gl
,Z_. ‘NQAV. 20(az
[o-asa¢1 ") Al_
| IBIPE ¢
G.S. | ' |
NATIVE
f T BACKFI l
G.s. : P
=] SLOTTED By
S WRAPPED W
=l | |[EABRIC FILTE
=] | |Qlam LENGT

{

© Lows
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WELL NG 1B

. DATE _November 20, 19ss
—=— FROVECT Ner___ 82937

1

SAupre WELYL, -

Trew

P et e ovame

S o - agy

LT YN

-

e Tl REMARKY

. -

[]] w7

-

H[BERAD 2

* "0 e mprem

g
T
T
m

e ————
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WELL No Tpe¢

cusur% DATE _November 23, 19gs
PROJECT _Kinloss Tawnshio Landfi]1 —  PROJECT Na. 5-937
LOCaTIOoN ncession VI, Kinle Tawnshio : Ny
oErTH : SaMPLE WELL
[uermey ~ 2y e oE&scaPTIoN .’ " rree e | DEER REMARICY _11
4_GROUND 1 vz
. TOPsOIL
ERO.\!VN SILTY
2AND .
3 :L‘_’!D GRAUND
CIGHT BrowN |5+ —ATER
] JE ’

WNETSAND [

DENSE siTy |

SAND soME
GRAVEL
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WELL No 1=

DATE _Navemhep 20, 19gs

OJECT Kin oss Townshfu Landf{11 FROJECT Na. 5-937
LOCATION. Part (e 156 N gggg_=;§fon Vi, Kinless Town;hfg
el oESCAIPTION e e |  o¥RE Atuanxy
OWg-s¢
°';‘-’“Z$.;'}_ _SEQUND rEver r—
TOPSAIL *(ri |
‘(.-5'- - Icgaasw VDA
clog dzi‘_“_[ . 7
Spquad sano
ILTf BLELVEL +—EATIVE
EamPaCT AN — - BAckmE
WET) .
L2:9 [4332 ' . 14 ]as. }
= SLOTTED mip
== [ TWRAPRE VN
E= | |FiLT=s Fagg
243g |axars 3 == Q-Ganm LENGTS
37C‘TY SAND ,‘ ' :
AND GRAVEL |3
(®Rr Y) ; NG GRouN O
NATZ: U
: oz:{ﬁi

lﬁﬂLQP T
1T . v gy Tumg | '8 - wmag Tamm g o
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!.?Pcmgm&gmmgmm WELL No. T
CLIENT _Townshio of Kinjasy —  OATE Hovember 20, 1955
FROJECT Kinloss Townshig Land?i1] — ECT Na S-937
LocaTion —Part Lgt 16, Concesyion VI, Kinlgss Townshio : :
umi"_ T "E OESCRIPTION - .Smm - REMAMCS J
o ezl _GRouno Leve: |
TOFP<ar_ Xy
020 3 /10341
BROW SANDY
.SCIIE"J",GPAVE!_, o GROUNJ,
2 WATER
Fa29 LEVEL
1324 qq™28 G.s.
oy o
-END oF TET Pfl

317 - oL yy TORE |, LL LR TP Ay |

———

13- 15UT oM., ‘W g cuy

I
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WELL No TPy -

U

1Rk

i
th

-

[

CLIENT Tmihil Xinloss DATE November 20, 1985
FROJECT _Kinlgss Townshio Land¥i1] PROJECT 5-337
LCcaTion ] ncession y :
nr.-::?;"m oEscaPTION REMAAXS
. OWITT=a5
U, 293, '
1 o= a7, 1C38. GROUND. '...EVELL ,
TOR=OII ‘ : }» . |
Q-0=3(1% AR
- ,mps ')¢
DARK. BRowN [}
SILTY SAND ||
P _
BACkEn L

NOGrRoUND
‘WATER

P .t o hal 2

Mg Ao g | 13- UT oom,
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bdvens ™S

haad A1 N

MMER, 83.3ky; OAoP, T60mm

;
SAMPLL

&
LW . s
I
m TH I T
& mm mm I .mw __m
m. .W ? wwa :

crean: YN

LOGGED: Tp,

Golder Associates
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TRMINAUALE: AUGL 21, 455 DATUM: Locky
samp!  anmer 83.5kg:.0ROP. 70

Mo 1iaia
N“

DEFIn sCa g
OnAL
TESTING

EIRE

[»}
AGCOY
LA,

il ]

B

Golder Associates LoGeeD: Tp,
cHecken: gL/
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2 SO PROFILE

‘BORING.DATE:; - AUG, 14, 1997
S ! :
SA)

R

B MMER, 63,5Kg; DROP., 760mm

edll LY I ]

DATUM: LacaL

£
5|

: \

a L 8
a -
X = - 2 MONITORING INSTAuA'nQNS
& g cl |5 ' ' ' 35 GROUNDWATER ang
T laey |Wlwlg Ew ENVIRONMENTAL OBs
4 CESCRIPTION =l—=2|¢ g o|5% ERVATIONS
< bE I+
g o i Y “31 Oow1a.ez
[/,)
\
GROUND SURFACE #0.33
° ~J coo ]
"\ & la
Firm brown fibrous PEAT \
b \
1 el
w1 § 2 t"\\ 78.98
“ < s 2 A PEC AN
£ | 3] So grey CLAYEY SILT, tace gk >
=g gravel (TILL) 1] 78.20
ey 213
Vary dense gray sANDY SILT. trace [T ~—
gravel, race clay and cobbles yrd 5 lue
(T L 7700 0
END OF BOREHOLE 05
WA LEVEL ENCOUNT ERED AT ELEV,
DUS‘?& ORILLING ON ALUG. 21, A!OS?. oz
!
]
IPTH ScaLe . OGGED: T.p.
Golder Associates L
75

cHECKED: PAMS
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. LUG UF DRILLING OPERATIONS

. . OW 14 - Leachate
. 1{ @ B LE] Bumside & Aesocrates Liwted
‘ U l ,\NS,DE ﬁm’;f?«:fkﬁm#n ice page 1 Of 1
} i | Client: _Township of Huron-Kinloss !Project Name: Monitoring Well Installation Loggedby: S Quinlan
Project No.: w99613 Location:  Kinloss Landfill Ground (m amst):
; Drilling Co.. Lantech Drilling Services Inc. Date Started:  24/07/2003 Static Water Level (m amsl):
j Drilling Method: Hollow Stem Auger Date Completed:  24/07/2003 Sand Pack {m amsl):
o SAMPLE
& Depth FE - 2 | Depth
. . - @ 9 ©
} Scale Stratigraphic Description & o |Depth E gl e § Scale
2|~
E ft) (m) {m) o llzes S ] (f) (m)
GRAVEL - Dry. ° ° $
£ , v ° ‘% cement
Y o o b é L
WASTE FILL - Black, Strong Odour, Plastic ' , ,'..," .
** | and Wire in cuttings & Dry. I e
!
:’—"i 50+~
2.0 '.\':' - 2.0
’-:v i
3.0 ':'..' 1004~ 3.0
f.L-".q
i;:] -
:3":" grout |
FINE SAND - Brown, Dense, Well Soriad & 2 =7
Dry. R 5.0
81
-8 -
5 -
=
;l':" 20080
81
-t
5.:?.' -
i{n'
ol m0f
FINE SAND - Brown, Dense, Well Sorted & & ss o
Saturated. - I
bentonite seal 4
AC
B=8
= F——— 30.0
- ss & L
[ . g . ] - 10.0
3 H- e
{ - (] |silica sand pack -
of 35.0 o B 35.0
3 - 11.0 E ’ ss 80 -110
4 =8 N 1
s g=§ aib i
Pr_e ared By: S. Quinlan Checked By: D. Hopkins Date Prepared: July 25, 03
This borehoie log was prepared for hydrogeological and/or environmental purposes and does not necessarily contain information
suitable for a geotechnical assessment of the subsurface conditions. Borehole data requires interpretation by R. J. Burnside &
Associates Limited personnel before use by others.
LEGEND MONITORING WELL DATA SAMPLE TYPE AC [l Augercuting  ss B3 spiit spoon

Y water found @ time of drilling

Y/ Static Water Level -

Pipe: 51 mm dia. PVC Cs II.D Continuous
Screen: 51 mm dia. PVC #10 slot RC EEJ Rock Core
2= ==l 3T mmdia. PVC ; -

AR LZAl Air Rotary
o YVC Wash Cuttings |




R

LOG OF DRILLING OPERATION

. . . ' . 'N'J Humﬂumumlnmb -
y @ B N S i DE fllr’fﬁl’.’s’;géi‘flﬁfntféfoﬂniip W3D-04
UR Page 1 of 1
Client.  Township of Huron-Kinloss Project Name:  Kinloss Landfill by: J. Rutherford

e

Project No.:  W99613.4

Location: PL 16, C8, former Twp of Kinloss

Ground (mansl):  80.36

o Drilling Co.:  Lantech Drilling Services Inc.

Date Started:  6/7/2004

Static Water Level (marrsl): 80.42

ke
} Drilling Method:  Hollow Stem Auger Date Conpleted:  6/7/2004 Sand Pack (mansl):  71.52.- 73.68
£ Depth ) , - % | Elev. [ 5] Depth
1. | Scale Stratigraphic Description %’ o {Depth 811 E|&| ¢ § Scale
S L@ (m)] Surface Elevation (m): 80.36 (M) |yt b ' P E  ®
_; PEAT - black, saturated. g & comert puE Y
T 1 10 UGS bentonite seal =1 | = 51 1o
3 | el IO with o of ey, meda Brown ——F —eit ] ]
) 2o begrgtuég mottled grey-brown with depth, ] Shalll R RS
-’, B sa . / 16] T —T_ i S| ss b B
3 s - With sand, some silt, Some cobbles ~ | [of | { = 10--30
2 10 | t04:3m, 0.1510 0.20 mthick layers of silt with o] | | grout S S s n
= |sot | Somesand and angular gravel, brown with red . s <] = i
. e imt?_‘ rs;ggng 5.63 mto 5.80 m, loose, 5 56 | ss = | *°T,,
=€ sa X - — 4
mo-% ["TILL- St with some sand ard gravel, 1268 oF e . —ee ] Lo
{7, | 9@y, medium grey, compact becoming very i bentonite seal Sl
| | dense with depth, wet becoming moist with Zh s s [T [ 7°
3071 40 | depth. : siicasandpack  [s5%] ss % | 2,0
”‘*1 - < wo e
END OF BOREFOLE - meslle I

was

pre

Checked By:
or environimenta

pul

i ole | [ Fa rofgeo ogical a n and does n
Suitable for a geotechnical assessment o the subsurface conditions. Borehole data requires interpretation by R. J.
Associates Limited personnel before use by others.

y confa

inin on
Bumside &

MONITORING WELL DATA

¥ Water found @time of drilling Pipe:
/. Static Water Level - 6/7/2004 | screen:

51 mmdia PVC
51 nmdia. PVC #10 slot

cs 011

SAMPLE TYPE AC [l Augercutting  ss X)) Split Spoon
Continuous
RC [27]  Rock Core

AR Air Rotary
we Wash Cuttings |




R J Bunssdr & Assatarns st

LOG OF DRILLING OPERATION:

B B . b bl reulgnin OWA3Int.Q.
o @ URNSIDE Page 1 of 1
1. | Client:_ Township of Huron Kinloss Project Name: _ Kinloss Landfill Loggedby: J.Rutherford
-} | Project No. W09613.4 Location: _PL 16, C 6, former Twp of Kinloss | Ground (marsl): 80,42
.1 | Diiling Co.: Lantech Drilling Services Inc. Date Started:  6/7/2004 Static Water Level (m . 80.96
| | Drilling Method: Hollow Stem Auger Date Conrpleted: _ 6/7/2004 Sand Pack (marsl):  74.50 - 76,31
o Depth . . - & 5 |Eev. ;| Depth
‘»j‘ .‘ Scale Stratigraphic Description % E Depth [: 8112 § é £ § Scale
& fl) (m)| Surface Elevation (m): __ 8042 (WHE woxllzes 2 | m (m)
PEAT - black, saturated. e = § cement Ac N
T ' /AN S 2z | § ss1 | ss 7] Lo
so | SILT - with trace of dlay, medium brown P % = ] 20
20 o - T . — 20
1 gaet?rg‘tgg mottied grey-brown with depth, , -Dr_—-:-— nm % § bentonite seal ss3 | ss 0| -
100--30 - With sand, some silf, Some cobbles ~ | |o| | { § § s ss ST & | P02
1o | 1043m, 01510 0.20 m thick layers of silt with  |°] |4 | > P ==
mof | Some sand and angular gravel, brown with red SNE Y ekl T
1: &0 lsrgntu rsattaenfr;s.ng 563 mto 580 m, loose, D :, i : silica sand pack :: : : _‘: 50
: ;lLL-sélg_\Mthsomesmdandgravel,haoeof R~
ay, medium grey, compact ing very
denﬂs:a with depth, wet becoming moist with /
END OF BOREHOLE,
8
8
Jg
12
;
'S Prepared By: .G Takata Date Prepared: _/1&/2004
is e fog was preFa rofg ogical a ron and coes not necessarily contain information
| suitable for a geotechnical assessment o the subsurface conditions. Borehole data requires interpretation by R. J. Bumside &
a iates Limited personnel before use by others.
LEGEND MONITORING WELL DATA SAMPLE TYPE AC (M1 Augercuting ss. Spiit Spoon
ol ¥ Water found @time of drillng |Pipe: 51 mmdia. PvC cs 0T continuous AR Air Rotary
A/ Static Water Level - 6/7/2004 | Screern: 51 mmchia, PVC #10 st RC RockCore  WCLZ] wash Cutings |




ZsWSP

OoW14-14

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:  Qct 28, 14
Elev: masl TOC: masl Supervisor: E.VanDenKieboom  Driller: _Strata Soll
Samples Well
%_ Instrumentation
8 Stratigraphic _
o o
- < 2|83
o Description 2= E ; ; Stickup = 0.75 metres
] slala|la
- HHEEE
| SILTY FILL - Dry. :: | /// 2 0.0 Concrete
4 2 Yl MOEWELLTAG # A171902
_| WASTE FILL - Black, strong odour, plastic in cuttings - Dry. g _; ; 0.6
7207
- SNNRE |
i "y
¥ 1
] g 7
' g il
- “
e |
2 g Y v Bentonite Seal ( Holeplug )
: ; 97
A
; 0
- A |
1
e $ T
- ; 0
1
U 49
: i
! j a7
: 1
. il
ool 5 iy
J_f //I é PVC threaded 2 " dia. riser
-{ SAND - Medium grey grading to brown in colour with depth, very fine —,-4 f pipe
to fine grained SAND, moist. Soil has a distinct chemical odour. é ?//’
] A
1 |DP 7,
5 —| Occurence of several very thin SILTY CLAY lenses. _g ?/
ZR7
] a0
1
- il
4 949
0
] 1 7
U 9
A
6 — 4 7
7207
: a0
ZR7
i A
7
- il
- 0
n

Page 1 of 2




BWSP 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
< Instrumentation
Q . .
8 Stratigraphic _
g o
{RRE
(%] |l 2|0 xS
i Description o =] = -
m glela|g]| "
= S EIEIE(E
hla|o|vb|a
I 7
] 27
SAND - Medium grey grading to brown in colour with depth, very fine é Bentonite Seal ( Holeplug )
) to fine grained SAND, moist. Soil has a distinct chemical odour. 55 - é
! Z
] 7
%
] 7
g — 7 :
i A s2
i —E: : Graded Sandpack
9 — = | |
. o
) Je8 PVC threaded 2 * dia. 10 slot
= screen
10 — = ¢
7 | Encountered water @ 10.66
_| Sands are becoming saturated, with some silt. [, 2 |DP| _ : mbgl - Oct 28, 2014
11 — = =
. Static Water Level @ 11.75
n ' mbgl - Oct 29, 2014
12 —| SILTY very fine SAND - brown, saturated. 2 —
L/
- '/' ~
I X
oy 12.5
- E.O.H. - End of Hole @ 12.52 mbgl - Bottom of Well @ 12.52 mbgl
13 — =

Page 2 of 2




L]
@-WSP LOG OF BOREHOLE OW11-16

1 OF 2
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
x RESISTANCEPLOT = pLASTIC WERAL  Liquin| . [& REMARKS
w LIMIT umiT|z | = AND
m) = = 20 40 60 80 100 CONTENT A
S 9. 122 =z We w w [E€[5%| orANSsIZE
ELEV DESCRIPTION e 35|22 g |[SHEARSTRENGTH (kPa) ' ———o——— |¥5|23| bisTRIBUTION
DEPTH S| ZS |35 & |© UNCONFINED  + gsensiniy o282 %)
=z ¥ |. oz & | ® QuUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
96.2 'J; 2 = z G} 8 o 20 40 60 80 100 10 20 30 GR SA SI CL
0.0 TOPSOIL: 600mm, silty sand, A A\CIAL - TOC elevation
trace organics, wet Yo Y 96 =96.98 masl
- 95.6 RY i
L 0.6/ SAND AND GRAVEL.: coarse, CEN -
i some silt, brown, wet e 1 YNDIST i
[ 1 e i
I e : Drilling
o 95 supervised by
o - Elaine
[ 94.6 . [ VanDenKiebod
- 1.6| SILTY CLAY: some gravel, -
[ occasional sand pockets, light 5
fz brown, moist to wet i
94
2 UNDIST i
B [
[ 93.0 W o3}
3.2| SILTY SAND AND GRAVEL: o 7] [
[ 926/ medium, light brown, moist 5 10y L
[ 3.6/ SAND AND GRAVEL: coarse, o [
- 92.3| greyish brown, moist to wet 91 3 UNDIST [
[« 3.9 SILTY CLAY TILL: some sand, 1o B
i some gravel, light brown, moist / 92 i
[ 5 i
I o1}
| 90.9 g i
5.3 SAND AND GRAVEL: coarse, light |- | 4 YNDIS -
[ 90.6] brown, moist v i
56| SILTY CLAY TILL: some gravel, 5
L some medium sand pockets, brown, -
| 6 . |
90.1] moist -
6.1| SILTY CLAY: alternating layers of 90f
| some gravel and medium sand -
B layers [
[ 5 UNDIST I
L 89.0 i
7.2[ SILTY SAND AND GRAVEL: T 89f
medium, light brown, dry to moist o0 i
| 885 o i
7.7| SILTY CLAY: some gravel, i
B medium sand pockets, brown, moist 5
[ 87.9 88|
[ 83 SlLTY SAND AND GRAVE_L: ?;‘j 6 UNDIST i
= medium, brown, dry to moist o0y -
g :
Al -
, “ i
[ 87.0 210y i
[ 9.1] SANDY SILT AND GRAVEL: some [0 | 87[
| 86.7| clay, brown, moist o 10y -
[ 9.5/ SAND: fine to medium, some ] i
gravel, some silt, brown, dry to o -
- moist 2| 7 YnDisT i
[ 86.0 ssf
L 10.2| SILTY SAND AND GRAVEL: o] -
[ medium, some clay, brown, moist o 10y i
[, 85.2 “f [

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

Continued Next Page
GRAPH 3 + 3. Numbers refer €=3%
GROUNDWATER ELEVATIONS notEs T Sensitivity o

1st 2nd  3rd 4t
Measurement z

Strain at Failure




BsWSP

LOG OF BOREHOLE OW11-16

2 OF 2

PROJECT: Landfill Monitoring
CLIENT: Township of Huron-Kinloss
PROJECT LOCATION: Huron County, Kinloss Landfill

DRILLING DATA

Method: Direct Push Continuous Sampler

Diameter: 150

REF. NO.: 101-16945-00

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

DATUM: Geodetic Date: Aug/16/2016 ENCL NO.: 2
BH LOCATION:
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES . RESISTANCE PLOTa oasic NATURAL | e o REMARKS
w LT MOISTURE  “pypls |2 AND
m) = > 20 40 60 80 100 CONTENT sl |
9 9 |22 =z ! . L ! . We w w |=€|3%| craNsizE
ELEV ol ZE[a 2| & [SHEARSTRENGTH (kPa) — o |£5]2 2| bisTRIBUTION
DEPTH DESCRIPTION T A5 25| & |o unconFneD  + & Soncitty 88|3° %)
=z ¥ |. oz & | ® QuICK TRIAXIAL x LAB VANE WATER CONTENT (%) s
5121 & |z 23| z 20 40 60 80 100 10 20 30 GR SA SI CL
11.0| SAND: very fine, trace to some silt, |- -
light brown, dry to moist 85[
B " | 8 UNDIST i
oal
is | 9 AUGEH B
o 83f
[1s : [
- eef
n | 10AUGEF
is B
L | mak
s -|W.L.81.0m
E Co |Upon Completion
o [ 11AUGESs
o 801
j_ s _ _ 12 AUGEH 7
[ 17.7| saturated L
1 [
= 7
19 S i
[ - | 13AUGEHR [
) 77r
[ 76.4 N
19.8| END OF BOREHOLE:
Notes:
1. At 12.2 mbg, had to swtich to
augers due to refusal of the direct
push continuous sampler.
2. Borehole caved to 14.3 mbg upon
completion. Drillers were able to
push well pipe through saturated
sand to 19.8 mbg.
3. Installed monitoring well upon
completion.
GRAPH 3 3. Numbers refer €=3% ) .
GROUNDWATER ELEVATIONS nores T % T e Sensitivity o] Strain at Failure

st 2nd 3rd  4th

Measurement z




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

BsWSP

LOG OF BOREHOLE OW15

1 OF 1

PROJECT: Landfill Monitoring
CLIENT: Township of Huron-Kinloss

PROJECT LOCATION: Huron County, Kinloss Landfill

DRILLING DATA
Method: Sonic Vibration
Diameter: 150

REF. NO.: 101-16945-00

DATUM: Geodetic Date: Aug/15/2016 ENCL NO.: 3
BH LOCATION:
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCEPLOT — pLasTic NATURAL —jqup| [ [ REMARKS
w umr MOISTURE =z | 2 AND
= = 20 40 60 80 100 CONTENT N
m 9 o 22| 2 L . L . ! We w w, |=€|3%] craNsizE
ELEV a 2E|Z 35| & |SHEARSTRENGTH (kPa) —o—— |¥5]2 2| DisTRIBUTION
DEPTH DESCRIPTION < | & S92 |ZE| £ |o UNCONFINED + FIELD VANE 83|53
Sle|w |®7)38] S AN WATER CONTENT (%) |* |5 (%)
|| & |. O Z| @ |® QUICKTRIAXIAL X LABVANE (%) g
80.0 'J; % i z ) 8 ﬁ 20 40 60 80 100 10 20 30 GR SA SI CL
0.0 TOPSOIL: 300mm, trace organics, A TOC elevation
wet to saturated - =81.01 masl
| 79.7 11| ss |
0.3| SILTY CLAY: grey, some brown W.L.79.7m
weathering, wet, dense Upon Completion
| 792 i
0.8| dark grey, some gravel, mosit to -
wet, some root channels |
| 1
& Drilling
2| SS 4
- supervised by
| Elaine
VanDenKieboo
78.7 i
1.4| SAND AND GRAVEL: some silt, R 5
some clay, grey, saturated e
B 5 B
78.3 2 |
1.7| SILTY CLAY: some sand, some
gravel, brown, wet, dense 3| ss -
2 78
| 777 I
| 2.3| SAND AND GRAVEL: coarse, R i
brown, saturated 4 L
4] Ss
774 L
2.6 END OF BOREHOLE:
Notes:
1. Borehole caved to approximately
2.3 mbg upon completion.
2. Installed monitoring well upon
completion.
GRAPH 3 3. Numbers refer €=3% . .
GROUNDWATER ELEVATIONS nores T % T e Sensitivity o] Strain at Failure

1st
Measurement z

2nd  3rd  4th



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

BsWSP

LOG OF BOREHOLE OW16

1 OF 1

PROJECT: Landfill Monitoring
CLIENT: Township of Huron-Kinloss

PROJECT LOCATION: Huron County, Kinloss Landfill

DRILLING DATA
Method: Sonic Vibration
Diameter: 150

REF. NO.: 101-16945-00

DATUM: Geodetic Date: Aug/15/2016 ENCL NO.: 4
BH LOCATION:
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCEPLOT — pLasTic NATURAL —jqup| [ [ REMARKS
w umr MOISTURE =z | 2 AND
— (= 20 40 60 80 100 CONTENT N
m 9 o 22| 2 L . L . ! We w w, |=€|3%] craNsizE
ELEV a 2E|Z 35| & |SHEARSTRENGTH (kPa) o Ules g 2| DISTRIBUTION
DESCRIPTION < |5 O |2 E| E |o UNCONFINED | FIELDVANE 833
DEPTH |y @135 < & Sensitivity o a|E (%)
=z ¥ |. oz & | ® QuICK TRIAXIAL x LAB VANE WATER CONTENT (%) s
80.0 'J; % i z ) 8 ﬁ 20 40 60 80 100 10 20 30 GR SA SI CL
0.0 TOPSOIL: 360mm, trace organics, A TOC elevation
saturated i =80.83 masl
[ 796 1]8s [
79% SILT: layered with silty clay, rust i
05 sta[nlng in silt lenses, light grey, B\ L 795m
oist.dense - ’|Upon Completion
SILTY CLAY: some gravel, some P P
coarse sand, greenish grey, moist, 5
| 79.2] dense |
08 dark grey and light grey mottled,
smooth -
| 1
2 | ss 79 Drilling
i supervised by
i Elaine
VanDenKieboo
3| SS I
2 78.0 78
2.0 SAND AND GRAVEL: some silt, 5] |
coarse, brown, saturated 710;
| 776 o i
| 2.4| SILTY CLAY: dark grey 4 | ss
- 775 B
728 SAND AND GRAVEL.: coarse
2.6 E\aturated
END OF BOREHOLE:
Notes:
1. Borehole caved to approximately
2.4 mbg upon completion.
2. Installed monitoring well upon
completion.

1st
Measurement z

2nd  3rd  4th



March 29, 2024 101-16945-00 / 121-60018-16

APPENDIX D

Certificate of Analysis and Lab
Results
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CADUCEZZN

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CE

RTIFICATE OF ANALYSIS

Final Report

C.0.C.: G115009/115010/

Report To:
WSP Canada Inc.

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

Attention:

Kaurel Tamasauskas

REPORT No. B23-03431

Caduceon Environmental Laboratories
2378 Holly Lane

Ottawa Ontario K1V 7P1

Tel: 613-526-0123

Fax: 613-526-1244

DATE RECEIVED:

16-May-23

DATE REPORTED: 20-Jun-23
SAMPLE MATRIX: Groundwater

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

P.O. NUMBER:
WATERWORKS NO.

121.60018-15-200

Client I.D. ow4 Oows5 Oowe ow17
Sample L.D. B23-03431-1 |B23-03431-2 |B23-03431-3 | B23-03431-4
Date Collected 15-May-23 15-May-23 15-May-23 15-May-23
Reference Date/Site
Parameter Units R.L. Method Analyzed
Hardness (as CaCO3) mg/L 1 SM 3120 | 18-May-23/0O 575 252 294 156
Alkalinity(CaCO3) to pH4.5 mg/L 5 SM 2320B | 19-May-23/0 690 257 285 280
Conductivity @25°C pmho/cm 1 SM 2510B | 19-May-23/0 1270 503 539 496
pH @25°C pH Units SM 4500H | 19-May-23/0 7.47 7.86 7.99 7.90
Chloride mg/L 0.5 SM4110C | 23-May-23/0 7.9 2.2 3.3 1.7
Nitrite (N) mg/L 0.05 | SM4110C | 23-May-23/0O <0.05 <0.05 <0.05 <0.05
Nitrate (N) mg/L 0.05 | SM4110C | 23-May-23/0O <0.05 <0.05 0.05 0.15
Sulphate mg/L 1 SM4110C | 23-May-23/0 25 20 13 2
Calcium mg/L 0.02 SM 3120 | 18-May-23/0 175 56.4 72.4 72.7
Magnesium mg/L 0.02 SM 3120 | 18-May-23/0 33.2 26.9 27.5 21.5
Potassium mg/L 0.1 SM 3120 | 18-May-23/0 15.6 0.8 0.8 0.5
Sodium mg/L 0.2 SM 3120 | 18-May-23/0 16.7 5.3 9.0 2.7
Aluminum mg/L 0.01 SM 3120 | 18-May-23/0 0.05 <0.01 0.20 0.02
Barium mg/L 0.001 SM 3120 | 18-May-23/0 0.148 0.080 0.066 0.009
Boron mg/L 0.005 | SM 3120 | 18-May-23/0 0.382 0.014 0.024 < 0.005
Cadmium mg/L |).00001§ EPA 200.8 | 30-May-23/0| < 0.000028 0.000025 0.000017 | <0.000015
Chromium mg/L 0.001 | EPA 200.8 | 30-May-23/0 < 0.001 < 0.001 < 0.001 < 0.001
Copper mg/L 0.0001 | EPA 200.8 | 30-May-23/0| < 0.0002 0.0004 0.0031 0.0071
Iron mg/L 0.005 | SM 3120 | 18-May-23/O0 16.7 < 0.005 1.15 < 0.005
Lead mg/L |0.00002] EPA 200.8 | 30-May-23/0| < 0.00004 < 0.00002 0.00042 0.00002
Manganese mg/L 0.001 SM 3120 | 18-May-23/0O 0.606 0.047 0.082 < 0.001
Zinc mg/L 0.005 | SM 3120 | 18-May-23/0 < 0.005 0.016 0.037 < 0.005
Ammonia (N)-Total mg/L 0.01 SM4500- | 05-Jun-23/K 22.8 0.16 0.30 <0.01
NH3-H
Total Kjeldahl Nitrogen mg/L 0.1 E3516.2 | 07-Jun-23/K 21.5 0.3 0.7 0.6
Organic Nitrogen mg/L 0.1 E3516.2 13-Jun-23/K <01 0.1 0.4 0.6
(Calculation)
Phenolics mg/L 0.001 | MOEE 3179 06-Jun-23/K < 0.001 < 0.001 < 0.001 < 0.001

R.L. = Reporting Limit

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

Site Analyzed=K-Kingston,W-Windsor,0-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

P

Steve Garrett
Director of Laboratory Services

Page 1 of 8.




CADUCEZZN

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.: G115009/115010/

Report To:
WSP Canada Inc.

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

Attention:

Kaurel Tamasauskas

REPORT No. B23-03431

Caduceon Environmental Laboratories

2378 Holly Lane

Ottawa Ontario K1V 7P1
Tel: 613-526-0123
Fax: 613-526-1244

DATE RECEIVED:

16-May-23

DATE REPORTED: 20-Jun-23
SAMPLE MATRIX: Groundwater

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

P.O. NUMBER:

121.60018-15-200

WATERWORKS NO.

Client I.D. ow4 Oows5 Oowe ow17
Sample I.D. B23-03431-1 |B23-03431-2 |B23-03431-3 | B23-03431-4
Date Collected 15-May-23 15-May-23 15-May-23 15-May-23
Reference Date/Site
Parameter Units R.L. Method Analyzed
Dissolved Organic Carbon mg/L 0.2 EPA 415.2 | 18-May-23/0 9.9 1.9 1.0 1.0
Anion Sum meq/L Calc. 19-May-23/0 14.5 5.69 6.12 5.70
Cation Sum megq/L Calc. 19-May-23/0 13.5 5.28 6.36 5.53
% Difference % Calc. 19-May-23/0 3.60 3.67 1.92 1.52
lon Ratio AS/CS Calc. 19-May-23/0 1.07 1.08 0.962 1.03
Sodium Adsorption Ratio - Calc. 19-May-23/0 0.304 0.146 0.229 0.0716
TDS(ion sum calc.) mg/L 1 Calc. 19-May-23/0 705 267 299 269
Conductivity (calc.) pmho/cm Calc. 19-May-23/0 1126 492 554 504
TDS(calc.)/EC(actual) - Calc. 19-May-23/0 0.557 0.532 0.555 0.543
EC(calc.)/EC(actual) - Calc. 19-May-23/0 0.889 0.978 1.03 1.02
Langelier Index(25°C) S.l. Calc. 19-May-23/0 1.07 0.468 0.863 0.766

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *
Site Analyzed=K-Kingston,W-Windsor,0-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

P

Steve Garrett

Director of Laboratory Services

Page 2 of 8.




CADUCEZZN

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.: G115009/115010/

Report To:
WSP Canada Inc.

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

Attention:

Kaurel Tamasauskas

REPORT No. B23-03431

Caduceon Environmental Laboratories

2378 Holly Lane

Ottawa Ontario K1V 7P1
Tel: 613-526-0123
Fax: 613-526-1244

DATE RECEIVED:

16-May-23

DATE REPORTED: 20-Jun-23
SAMPLE MATRIX: Groundwater

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

P.O. NUMBER:

121.60018-15-200

WATERWORKS NO.

Client I.D. OwW11-16 Oow12 OW13S ow13l
Sample I.D. B23-03431-5 |B23-03431-6 |B23-03431-7 | B23-03431-8
Date Collected 15-May-23 15-May-23 15-May-23 15-May-23
Reference Date/Site
Parameter Units R.L. Method Analyzed
Hardness (as CaCO3) mg/L 1 SM 3120 | 18-May-23/0 355 376 463 601
Alkalinity(CaCO3) to pH4.5 mg/L 5 SM 2320B | 19-May-23/0 357 346 445 593
Conductivity @25°C pmho/cm 1 SM 2510B | 19-May-23/0 646 707 937 1220
pH @25°C pH Units SM 4500H | 19-May-23/0 7.92 7.98 7.77 7.70
Chloride mg/L 0.5 SM4110C | 23-May-23/0 2.3 3.4 7.0 15.7
Nitrite (N) mg/L 0.05 SM4110C | 23-May-23/0 <0.05 <0.05 0.06 <0.05
Nitrate (N) mg/L 0.05 SM4110C | 23-May-23/0 2.05 0.47 0.95 0.1
Sulphate mg/L 1 SM4110C | 23-May-23/0 5 59 90 101
Calcium mg/L 0.02 SM 3120 | 18-May-23/O 93.3 65.9 106 133
Magnesium mg/L 0.02 SM 3120 | 18-May-23/0O 29.6 51.5 481 65.3
Potassium mg/L 0.1 SM 3120 | 18-May-23/0O 0.5 9.5 19.4 22.6
Sodium mg/L 0.2 SM 3120 | 18-May-23/0 1.8 5.6 10.1 23.1
Aluminum mg/L 0.01 SM 3120 | 18-May-23/0O 0.02 0.02 0.03 0.04
Barium mg/L 0.001 SM 3120 | 18-May-23/0O 0.025 0.065 0.059 0.080
Boron mg/L 0.005 SM 3120 | 18-May-23/0O 0.005 0.394 0.449 0.550
Cadmium mg/L |).00001§ EPA 200.8 | 30-May-23/0| < 0.000015 | <0.000015 | <0.000015 | < 0.000028
Chromium mg/L 0.001 | EPA 200.8 | 30-May-23/0 < 0.001 0.001 < 0.001 < 0.001
Copper mg/L 0.0001 | EPA 200.8 | 30-May-23/0 0.0008 0.0014 0.0032 0.0024
Iron mg/L 0.005 SM 3120 | 18-May-23/0O < 0.005 0.007 <0.005 < 0.005
Lead mg/L | 0.00002| EPA 200.8 | 30-May-23/0| < 0.00002 0.00003 0.00003 < 0.00004
Manganese mg/L 0.001 SM 3120 | 18-May-23/0O < 0.001 < 0.001 0.127 0.305
Zinc mg/L 0.005 SM 3120 | 18-May-23/0O < 0.005 <0.005 <0.005 < 0.005
Ammonia (N)-Total mg/L 0.01 SM4500- | 05-Jun-23/K <0.01 <0.01 2.86 517
NH3-H
Total Kjeldahl Nitrogen mg/L 0.1 E3516.2 07-Jun-23/K 0.1 0.2 4.3 5.0
Organic Nitrogen mg/L 0.1 E3516.2 13-Jun-23/K 0.1 0.2 <01 <01
(Calculation)
Phenolics mg/L 0.001 | MOEE 3179| 06-Jun-23/K < 0.001 < 0.001 < 0.001 < 0.001

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *
Site Analyzed=K-Kingston,W-Windsor,0-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

P

Steve Garrett

Director of Laboratory Services

Page 3 of 8.




CADUCEZZN

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.: G115009/115010/

Report To:
WSP Canada Inc.

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

Attention:

Kaurel Tamasauskas

REPORT No. B23-03431

Caduceon Environmental Laboratories

2378 Holly Lane

Ottawa Ontario K1V 7P1
Tel: 613-526-0123
Fax: 613-526-1244

DATE RECEIVED:

16-May-23

DATE REPORTED: 20-Jun-23
SAMPLE MATRIX: Groundwater

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

P.O. NUMBER:

121.60018-15-200

WATERWORKS NO.

Client I.D. OwW11-16 Oow12 OW13S Ow13I
Sample I.D. B23-03431-5 |B23-03431-6 |B23-03431-7 | B23-03431-8
Date Collected 15-May-23 15-May-23 15-May-23 15-May-23
Reference Date/Site
Parameter Units R.L. Method Analyzed
Dissolved Organic Carbon mg/L 0.2 EPA 415.2 | 18-May-23/0 1.0 25 44 5.8
Anion Sum meq/L Calc. 19-May-23/0 7.48 8.31 11.0 14.4
Cation Sum meq/L Calc. 19-May-23/0 7.18 8.01 10.2 13.6
% Difference % Calc. 19-May-23/0 1.99 1.83 3.99 2.88
lon Ratio AS/CS Calc. 19-May-23/0 1.04 1.04 1.08 1.06
Sodium Adsorption Ratio - Calc. 19-May-23/0 0.0416 0.126 0.205 0.410
TDS(ion sum calc.) mg/L 1 Calc. 19-May-23/0 347 403 548 718
Conductivity (calc.) pmho/cm Calc. 19-May-23/0 638 718 924 1181
TDS(calc.)/EC(actual) - Calc. 19-May-23/0 0.538 0.570 0.585 0.591
EC(calc.)/EC(actual) - Calc. 19-May-23/0 0.987 1.02 0.986 0.972
Langelier Index(25°C) S.1. Calc. 19-May-23/0 0.991 0.875 0.972 1.12

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *
Site Analyzed=K-Kingston,W-Windsor,0-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

P

Steve Garrett

Director of Laboratory Services

Page 4 of 8.




CADUCEZZN

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CE

RTIFICATE OF ANALYSIS

Final Report

C.0.C.: G115009/115010/

Report To:

WSP Canada Inc.

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

REPORT No. B23-03431

Caduceon Environmental Laboratories
2378 Holly Lane

Ottawa Ontario K1V 7P1

Tel: 613-526-0123

Fax: 613-526-1244

DATE RECEIVED: 16-May-23
DATE REPORTED: 20-Jun-23
SAMPLE MATRIX: Groundwater

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

P.O. NUMBER:
WATERWORKS NO.

121.60018-15-200

Client I.D. OowW13D OW14/14 OowW15 OW16
Sample I.D. B23-03431-9 | B23-03431- B23-03431- |B23-03431-12
10 11

Date Collected 15-May-23 | 15-May-23 | 15-May-23 | 15-May-23

Reference Date/Site
Parameter Units R.L. Method Analyzed
Hardness (as CaCO3) mg/L 1 SM 3120 | 18-May-23/0 221 607 680 300
Alkalinity(CaCO3) to pH4.5 mg/L 5 SM 2320B | 19-May-23/0 243 573 493 295
Conductivity @25°C pmho/cm 1 SM 2510B | 19-May-23/0 542 1270 1360 575
pH @25°C pH Units SM 4500H | 19-May-23/0 7.92 7.35 7.88 8.09
Chloride mg/L 0.5 SM4110C | 23-May-23/0 7.1 51.6 55.0 7.7
Nitrite (N) mg/L 0.05 | SM4110C | 23-May-23/0 <0.05 <0.05 <0.05 <0.05
Nitrate (N) mg/L 0.05 | SM4110C | 23-May-23/0 0.08 0.09 <0.05 0.59
Sulphate mg/L 1 SM4110C | 23-May-23/0 48 83 256 15
Calcium mg/L 0.02 SM 3120 | 18-May-23/0 51.9 197 152 79.0
Magnesium mg/L 0.02 SM 3120 | 18-May-23/0 22.3 28.2 73.2 25.0
Potassium mg/L 0.1 SM 3120 | 18-May-23/0 1.0 8.3 24 1.0
Sodium mg/L 0.2 SM 3120 | 18-May-23/0 13.1 19.9 384 2.9
Aluminum mg/L 0.01 SM 3120 | 18-May-23/0 0.01 0.06 0.04 0.02
Barium mg/L 0.001 SM 3120 | 18-May-23/0 0.079 0.061 0.146 0.080
Boron mg/L 0.005 | SM 3120 | 18-May-23/0 0.043 0.163 0.313 0.008
Cadmium mg/L |).000014 EPA 200.8 | 30-May-23/0| < 0.000015 | < 0.000028 | < 0.000028 | < 0.000015
Chromium mg/L 0.001 | EPA 200.8 | 30-May-23/0 < 0.001 < 0.001 < 0.001 < 0.001
Copper mg/L | 0.0001| EPA 200.8 | 30-May-23/0 0.0002 0.0006 0.0005 0.0003
Iron mg/L 0.005 | SM 3120 | 18-May-23/0 0.066 35.0 0.427 0.052
Lead mg/L |0.00002] EPA 200.8 | 30-May-23/0O| < 0.00002 < 0.00004 0.00012 0.00002
Manganese mg/L 0.001 SM 3120 | 18-May-23/0 0.016 0.225 0.374 0.108
Zinc mg/L 0.005 | SM 3120 | 18-May-23/0 < 0.005 < 0.005 < 0.005 < 0.005
Ammonia (N)-Total mg/L 0.01 SM4500- | 05-Jun-23/K 0.15 5.75 0.20 0.01

NH3-H

Total Kjeldahl Nitrogen mg/L 0.1 E3516.2 | 07-Jun-23/K 0.2 6.0 3.2 8.5
Organic Nitrogen mg/L 0.1 E3516.2 13-Jun-23/K <01 0.3 0.2 0.3
(Calculation)

R.L. = Reporting Limit

Test methods may be modified from specified reference method unless indicated by an *
Site Analyzed=K-Kingston,W-Windsor,0-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

P

Steve Garrett

Director of Laboratory Services

Page 5 of 8.




CADUCEZZN

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CE

RTIFICATE OF ANALYSIS

Final Report

C.0.C.: G115009/115010/

Report To:
WSP Canada Inc.

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

Attention:

Kaurel Tamasauskas

REPORT No. B23-03431

Caduceon Environmental Laboratories
2378 Holly Lane

Ottawa Ontario K1V 7P1

Tel: 613-526-0123

Fax: 613-526-1244

DATE RECEIVED:

16-May-23

DATE REPORTED: 20-Jun-23
SAMPLE MATRIX: Groundwater

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

P.O. NUMBER: 121.60018-15-200
WATERWORKS NO.

Client I.D. OowW13D OW14/14 OowW15 OW16
Sample I.D. B23-03431-9 | B23-03431- B23-03431- |B23-03431-12
10 11

Date Collected 15-May-23 | 15-May-23 | 15-May-23 | 15-May-23

Reference Date/Site
Parameter Units R.L. Method Analyzed
Phenolics mg/L 0.001 | MOEE 3179| 06-Jun-23/K < 0.001 < 0.001 < 0.001 < 0.001
Dissolved Organic Carbon mg/L 0.2 EPA 415.2 | 18-May-23/0 2.0 9.1 4.4 3.9
Anion Sum meq/L Calc. 19-May-23/0 6.14 14.7 16.8 6.50
Cation Sum megq/L Calc. 19-May-23/0 5.02 15.1 15.4 6.15
% Difference % Calc. 19-May-23/0 9.98 1.48 4.34 2.77
lon Ratio AS/CS Calc. 19-May-23/0 1.22 0.971 1.09 1.06
Sodium Adsorption Ratio - Calc. 19-May-23/0 0.385 0.351 0.641 0.0722
TDS(ion sum calc.) mg/L 1 Calc. 19-May-23/0 291 767 873 309
Conductivity (calc.) pmho/cm Calc. 19-May-23/0 510 1188 1371 568
TDS(calc.)/EC(actual) - Calc. 19-May-23/0 0.536 0.606 0.641 0.537
EC(calc.)/EC(actual) - Calc. 19-May-23/0 0.941 0.939 1.01 0.987
Langelier Index(25°C) S.I. Calc. 19-May-23/0 0.577 0.919 1.26 1.02

R.L. = Reporting Limit

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

Site Analyzed=K-Kingston,W-Windsor,0-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

P

Steve Garrett
Director of Laboratory Services

Page 6 of 8.




CADUCEZZN

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CE

RTIFICATE OF ANALYSIS

Final Report

C.0.C.: G115009/115010/

Report To:

WSP Canada Inc.

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

REPORT No. B23-03431

Caduceon Environmental Laboratories
2378 Holly Lane

Ottawa Ontario K1V 7P1

Tel: 613-526-0123

Fax: 613-526-1244

DATE RECEIVED: 16-May-23
DATE REPORTED: 20-Jun-23
SAMPLE MATRIX: Groundwater

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

P.O. NUMBER: 121.60018-15-200
WATERWORKS NO.

Client I.D. GW
Duplicate #1
Sample L.D. B23-03431-
13
Date Collected 15-May-23 | \ \
Reference Date/Site
Parameter Units R.L. Method Analyzed
Hardness (as CaCO3) mg/L 1 SM 3120 | 18-May-23/0 610
Alkalinity(CaCO3) to pH4.5 mg/L 5 SM 2320B | 19-May-23/0 571
Conductivity @25°C pmho/cm 1 SM 2510B | 19-May-23/0 1260
pH @25°C pH Units SM 4500H | 19-May-23/0 7.40
Chloride mg/L 0.5 SM4110C | 23-May-23/0 52.7
Nitrite (N) mg/L 0.05 | SM4110C | 23-May-23/0 <0.05
Nitrate (N) mg/L 0.05 | SM4110C | 23-May-23/0 <0.05
Sulphate mg/L 1 SM4110C | 23-May-23/0 85
Calcium mg/L 0.02 SM 3120 | 18-May-23/0O 197
Magnesium mg/L 0.02 SM 3120 | 18-May-23/0O 28.5
Potassium mg/L 0.1 SM 3120 | 18-May-23/0O 8.4
Sodium mg/L 0.2 SM 3120 | 18-May-23/0 201
Aluminum mg/L 0.01 SM 3120 | 18-May-23/0O 0.06
Barium mg/L 0.001 SM 3120 | 18-May-23/0 0.061
Boron mg/L 0.005 | SM 3120 | 18-May-23/0 0.184
Cadmium mg/L  |).00001§ EPA 200.8 | 30-May-23/O| < 0.000028
Chromium mg/L 0.001 | EPA 200.8 | 30-May-23/0 < 0.001
Copper mg/L | 0.0001| EPA 200.8 | 30-May-23/O 0.0007
Iron mg/L 0.005 | SM 3120 | 18-May-23/0 35.3
Lead mg/L |0.00002] EPA 200.8 | 30-May-23/0O 0.00030
Manganese mg/L 0.001 SM 3120 | 18-May-23/0 0.224
Zinc mg/L 0.005 | SM 3120 | 18-May-23/0 <0.005
Ammonia (N)-Total mg/L 0.01 SM4500- | 05-Jun-23/K 5.85
NH3-H
Total Kjeldahl Nitrogen mg/L 0.1 E3516.2 | 07-Jun-23/K 5.8
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,0-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

Page 7 of 8.




CADUCEZZN

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.: G115009/115010/

Report To:

WSP Canada Inc.

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

REPORT No. B23-03431

Caduceon Environmental Laboratories
2378 Holly Lane

Ottawa Ontario K1V 7P1

Tel: 613-526-0123

Fax: 613-526-1244

DATE RECEIVED: 16-May-23
DATE REPORTED: 20-Jun-23
SAMPLE MATRIX: Groundwater

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

P.O. NUMBER: 121.60018-15-200
WATERWORKS NO.

Client I.D. GW
Duplicate #1
Sample L.D. B23-03431-
13
Date Collected 15-May-23 | \ \
Reference Date/Site
Parameter Units R.L. Method Analyzed
Organic Nitrogen mg/L 0.1 E3516.2 13-Jun-23/K <0.1
(Calculation)
Phenolics mg/L 0.001 | MOEE 3179| 06-Jun-23/K < 0.001
Dissolved Organic Carbon mg/L 0.2 EPA 415.2 | 18-May-23/0 5.8
Anion Sum meq/L Calc. 19-May-23/0 14.7
Cation Sum meq/L Calc. 19-May-23/0 15.2
% Difference % Calc. 19-May-23/0 1.74
lon Ratio AS/CS Calc. 19-May-23/0 0.966
Sodium Adsorption Ratio - Calc. 19-May-23/0 0.355
TDS(ion sum calc.) mg/L 1 Calc. 19-May-23/0 770
Conductivity (calc.) umho/cm Calc. 19-May-23/0 1192
TDS(calc.)/EC(actual) - Calc. 19-May-23/0 0.611
EC(calc.)/EC(actual) - Calc. 19-May-23/0 0.946
Langelier Index(25°C) S.I. Calc. 19-May-23/0 0.969

R.L. = Reporting Limit

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

Site Analyzed=K-Kingston,W-Windsor,0-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

P

Steve Garrett
Director of Laboratory Services

Page 8 of 8.




CADUCEZZN

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.: G115011

Report To:
WSP Canada Inc.

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

Attention:

Kaurel Tamasauskas

REPORT No. B23-03432

Caduceon Environmental Laboratories

2378 Holly Lane

Ottawa Ontario K1V 7P1
Tel: 613-526-0123
Fax: 613-526-1244

DATE RECEIVED:

16-May-23

DATE REPORTED: 07-Jun-23
SAMPLE MATRIX: Surface Water

JOB/PROJECT NO.: Kinloss Landfill -#101-16945-00
121.60018-15-200

P.O. NUMBER:

WATERWORKS NO.

Client I.D. SWA1 SwW2 SW
Duplicate #1
Sample I.D. B23-03432-1 |B23-03432-2 |B23-03432-3
Date Collected 15-May-23 15-May-23 15-May-23
Reference Date/Site
Parameter Units R.L. Method Analyzed
Hardness (as CaCO3) mg/L 1 SM 3120 | 23-May-23/0 233 269 245
Alkalinity(CaCO3) to pH4.5 mg/L 5 SM 2320B | 19-May-23/0 252 276 251
pH @25°C pH Units SM 4500H | 19-May-23/0 7.92 8.17 8.09
Conductivity @25°C pmho/cm 1 SM 2510B | 19-May-23/0 447 498 447
TDS(ion sum calc.) mg/L 1 Calc. 19-May-23/0 239 272 243
Turbidity NTU 0.1 SM 2130 | 17-May-23/0 5.5 0.4 4.7
Chloride mg/L 0.5 SM4110C | 19-May-23/0 24 4.8 24
Nitrate (N) mg/L 0.05 | SM4110C | 19-May-23/0O 0.08 0.09 <0.05
Nitrite (N) mg/L 0.05 | SM4110C | 19-May-23/0 <0.05 <0.05 <0.05
Nitrate + Nitrite (N) mg/L 0.05 SM4110C | 19-May-23/0 0.10 0.10 <0.05
Sulphate mg/L 1 SM4110C | 19-May-23/0 1 4 1
Calcium mg/L 0.02 SM 3120 | 23-May-23/0 63.9 72.3 67.1
Magnesium mg/L 0.02 SM 3120 | 23-May-23/0 17.7 21.5 18.8
Sodium mg/L 0.2 SM 3120 | 23-May-23/0 1.6 2.6 1.8
Potassium mg/L 0.1 SM 3120 | 23-May-23/0 0.3 0.8 0.3
Aluminum mg/L 0.01 SM 3120 | 23-May-23/0 0.02 0.03 0.02
Barium mg/L 0.001 SM 3120 | 23-May-23/0 0.020 0.026 0.021
Boron mg/L 0.005 | SM 3120 | 23-May-23/0 0.007 0.010 0.006
Cadmium mg/L |).00001§ EPA 200.8 | 26-May-23/0| < 0.000015 | <0.000015 | <0.000015
Chromium mg/L 0.001 | EPA 200.8 | 26-May-23/0 < 0.001 <0.001 <0.001
Copper mg/L 0.0001 | EPA 200.8 | 26-May-23/0O 0.0002 0.0003 0.0002
Iron mg/L 0.005 | SM 3120 | 23-May-23/0 0.116 0.039 0.125
Lead mg/L | 0.00002| EPA 200.8 | 26-May-23/0 0.00005 0.00002 0.00005
Manganese mg/L 0.001 SM 3120 | 23-May-23/0 0.062 0.033 0.069
Zinc mg/L 0.005 | SM 3120 | 23-May-23/0 0.005 0.009 0.009
Ammonia (N)-Total mg/L 0.01 SM4500- | 06-Jun-23/K <0.01 <0.01 <0.01
NH3-H

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

P

Steve Garrett

Director of Laboratory Services

Page 1 of 2.




CADUCEZZN

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured.

CERTIFICATE OF ANALYSIS

Final Report

C.0.C.: G115011

Report To:
WSP Canada Inc.

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

Attention:

Kaurel Tamasauskas

REPORT No. B23-03432

Caduceon Environmental Laboratories

2378 Holly Lane

Ottawa Ontario K1V 7P1
Tel: 613-526-0123
Fax: 613-526-1244

DATE RECEIVED:

16-May-23

DATE REPORTED: 07-Jun-23
SAMPLE MATRIX: Surface Water

JOB/PROJECT NO.: Kinloss Landfill -#101-16945-00
121.60018-15-200

P.O. NUMBER:

WATERWORKS NO.

Client I.D. SW1 SW2 SW
Duplicate #1
Sample I.D. B23-03432-1 |B23-03432-2 |B23-03432-3
Date Collected 15-May-23 15-May-23 15-May-23
Reference Date/Site
Parameter Units R.L. Method Analyzed
Phosphorus-Total mg/L 0.01 E3516.2 | 05-Jun-23/K 0.01 0.03 0.01
Phenolics mg/L 0.001 | MOEE 3179, 05-Jun-23/K < 0.001 < 0.001 <0.001
Dissolved Organic Carbon mg/L 0.2 EPA 415.2 | 18-May-23/0 7.6 5.3 8.0
Anion Sum meq/L Calc. 19-May-23/0 5.14 5.74 5.12
Cation Sum meq/L Calc. 19-May-23/0 4.73 5.51 4.99
% Difference % Calc. 19-May-23/0 4.14 2.07 1.26
lon Ratio AS/CS Calc. 19-May-23/0 1.09 1.04 1.03
Sodium Adsorption Ratio - Calc. 19-May-23/0 0.0465 0.0699 0.0499
Conductivity (calc.) pmho/cm Calc. 19-May-23/0 446 508 457
TDS(calc.)/EC(actual) - Calc. 19-May-23/0 0.534 0.546 0.543
EC(calc.)/EC(actual) - Calc. 19-May-23/0 0.997 1.02 1.02
Langelier Index(25°C) S.I. Calc. 19-May-23/0 0.695 1.03 0.885

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

P

Steve Garrett

Director of Laboratory Services

Page 2 of 2.




CADUCEZPN

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured. Canadian owned.

CERTIFICATE OF ANALYSIS

Final Report

coc.: -

Report To:

WSP Canada Inc. - Owen Sound
1450 1st Ave. West

Suite 101

Owen Sound, ON N4K 6W2

Attention: Kaurel Tamasauskas

REPORT No: 23-025661 - Rev. 0

CADUCEON Environmental Laboratories
112 Commerce Park Dr Unit L
Barrie, ON L4N 8W8

DATE RECEIVED: 2023-Sep-22 CUSTOMER PROJECT: Kinloss WDS/101-16945-00
DATE REPORTED: 2023-Oct-05 P.O. NUMBER: CA0004834.9449-100
SAMPLE MATRIX: Ground Water
Analyses Qty Site Analyzed Authorized Date Analyzed Lab Method Reference Method
Anions (Liquid) 12 OTTAWA PCURIEL 2023-Sep-25 A-IC-01 SM 4110B
Cond/pH/Alk Auto (Liquid) 12 OTTAWA SBOUDREAU 2023-Sep-26 COND-02/PH-02/A  SM 2510B/4500H/
LK-02 2320B
DOC/DIC (Liquid) 12 OTTAWA VKASYAN 2023-Sep-26 C-0C-01 EPA415.2
ICP/MS (Liquid) 12 OTTAWA AOZKAYMAK 2023-Sep-27 D-ICPMS-01 EPA 200.8
ICP/OES (Liquid) 12 OTTAWA NHOGAN 2023-Sep-27 D-ICP-01 SM 3120B
Ammonia & o-Phosphate (Liquid) 12 KINGSTON KDIBBITS 2023-Sep-26 NH3-001 SM 4500NH3
Organic Nitrogen (Liquid) 12 KINGSTON KDIBBITS 2023-Oct-02 TPTKN-001 MECP E3516.2
Phenols (Liquid) 12 KINGSTON JMACINNES 2023-Sep-26 PHEN-01 MECP E3179
TP & TKN (Liquid) 12 KINGSTON KDIBBITS 2023-Oct-04 TPTKN-001 MECP E3516.2

R.L. = Reporting Limit
NC = Not Calculated

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

Moo

Michelle Dubien
Data Specialist

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 7



CADUCEON Environmental Laboratories Certificate of Analysis

Final Report

REPORT No: 23-025661 - Rev. 0

Client I.D. ow4 Oow5 owe owr OW11-16
Sample I.D. 23-025661-1 23-025661-2 23-025661-3 23-025661-4 23-025661-5
Date Collected 2023-09-21 2023-09-21 2023-09-21 2023-09-21 2023-09-21
Parameter Units R.L.
Alkalinity(CaCO3) to pH4.5 mg/L 5 732 262 295 355 338
pH @25°C pH units - 7.32 7.55 7.55 7.54 7.81
Conductivity @25°C uS/cm 1 1410 516 569 648 627
Chloride mg/L 0.5 12.7 27 34 23 25
Nitrate (N) mg/L 0.05 0.25 0.11 <0.05 0.13 1.66
Nitrite (N) mg/L 0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Sulphate mg/L 1 14 18 1" 2 4
Total Kjeldahl Nitrogen mg/L 0.1 146 0.3 1.2 04 0.2
Ammonia (N)-Total (NH3+NH4) mg/L 0.05 25.1 0.15 0.44 <0.05 <0.05
Organic Nitrogen mg/L 0.1 <0.1 0.2 0.8 04 0.2
Dissolved Organic Carbon mg/L 0.2 15.2 3.2 2.8 34 4.0
Phenolics mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Hardness (as CaCO03) mg/L 0.02 597 250 266 333 325
Aluminum mg/L 0.01 0.10 0.02 0.04 0.07 0.05
Barium mg/L 0.001 0.192 0.092 0.075 0.013 0.025
Boron mg/L 0.005 0.468 0.017 0.029 0.008 0.024
Calcium mg/L 0.02 184 57.6 67.9 91.1 87.1
Iron mg/L 0.005 16.2 0.053 1.01 0.255 0.006
Magnesium mg/L 0.02 33.3 259 235 25.5 26.0
Manganese mg/L 0.001 0.616 0.140 0.062 0.155 <0.001
Potassium mg/L 0.1 19.9 0.8 0.9 0.5 0.5

Moo

Michelle Dubien
Data Specialist

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.
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CADUCEON Environmental Laboratories Certificate of Analysis
Final Report
REPORT No: 23-025661 - Rev. 0

Client 1.D. Oow4 ow5 Ow6 ow7 OW11-16
Sample I.D. 23-025661-1 23-025661-2 23-025661-3 23-025661-4 23-025661-5

Date Collected 2023-09-21 2023-09-21 2023-09-21 2023-09-21 2023-09-21
Parameter Units R.L.
Sodium mg/L 0.2 30.2 37 8.3 1.8 28
Zinc mg/L 0.005 0.007 0.005 0.010 0.021 <0.005

) 0.00001

Cadmium mg/L 5 <0.000015 <0.000015 0.000016 <0.000015 <0.000015
Chromium mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Copper mg/L 0.0001 0.0006 0.0009 0.0002 0.0010 0.0006
Lead mg/L 0.00002 <0.00004 <0.00002 <0.00002 0.00011 <0.00002
pH (Client Data) pH units - 6.84 7.93 7.74 75 7.63
Temperature (Client Data) °C - 14.6 14.4 13.7 14.7 10.4

Mo

Michelle Dubien
Data Specialist

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 7



CADUCEON Environmental Laboratories Certificate of Analysis

Final Report

REPORT No: 23-025661 - Rev. 0

Client I.D. ow12 OW13s Oow13l OW13D OW14/14
Sample I.D. 23-025661-6 23-025661-7 23-025661-8 23-025661-9 23-025661-10
Date Collected 2023-09-21 2023-09-21 2023-09-21 2023-09-21 2023-09-21
Parameter Units R.L.
Alkalinity(CaCO3) to pH4.5 mg/L 5 339 526 545 265 619
pH @25°C pH units - 7.81 7.58 7.51 7.65 7.23
Conductivity @25°C uS/cm 1 722 1110 1160 606 1400
Chloride mg/L 0.5 38 10.2 124 78 42.8
Nitrate (N) mg/L 0.05 0.42 0.28 0.14 0.15 0.08
Nitrite (N) mg/L 0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Sulphate mg/L 1 61 76 20 51 97
Total Kjeldahl Nitrogen mg/L 0.1 0.2 8.1 42 17 34
Ammonia (N)-Total (NH3+NH4) mg/L 0.05 0.09 6.54 4.63 0.22 229
Organic Nitrogen mg/L 0.1 0.1 <0.1 <0.1 14 11
Dissolved Organic Carbon mg/L 0.2 4.6 8.7 9.3 3.6 18.0
Phenolics mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Hardness (as CaCO03) mg/L 0.02 378 508 538 243 705
Aluminum mg/L 0.01 0.04 0.08 0.07 0.04 0.12
Barium mg/L 0.001 0.075 0.088 0.078 0.092 0.055
Boron mg/L 0.005 0.438 0.515 0.534 0.070 0.176
Calcium mg/L 0.02 67.8 119 121 58.0 223
Iron mg/L 0.005 <0.005 0.006 <0.005 0.458 220
Magnesium mg/L 0.02 50.8 512 57.3 238 35.9
Manganese mg/L 0.001 <0.001 0.218 0.241 0.015 0.096
Potassium mg/L 0.1 10.5 25.1 237 1.0 6.6

Moo

Michelle Dubien
Data Specialist

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.
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CADUCEON Environmental Laboratories Certificate of Analysis

Final Report

REPORT No: 23-025661 - Rev. 0

Client 1.D. ow12 OW13S ow13l OW13D OW14/14
Sample I.D. 23-025661-6 23-025661-7 23-025661-8 23-025661-9 23-025661-10

Date Collected 2023-09-21 2023-09-21 2023-09-21 2023-09-21 2023-09-21
Parameter Units R.L.
Sodium mg/L 0.2 5.9 16.1 19.7 14.7 320
Zinc mg/L 0.005 <0.005 0.005 0.006 <0.005 0.008

) 0.00001

Cadmium mg/L 5 0.000018 <0.000015 <0.000015 <0.000015 <0.000015
Chromium mg/L 0.001 0.001 <0.001 <0.001 <0.001 <0.001
Copper mg/L 0.0001 0.0010 0.0025 0.0023 0.0004 0.0009
Lead mg/L 0.00002 0.00002 <0.00004 <0.00004 0.00002 <0.00004
pH (Client Data) pH units 7.82 722 7.27 7.83 6.9
Temperature (Client Data) °C 10.7 12.3 11.2 10.1 12.2

Mo

Michelle Dubien
Data Specialist

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 7



CADUCEON Environmental Laboratories Certificate of Analysis

Final Report
REPORT No: 23-025661 - Rev. 0

Client I.D. ow15 ow16
Sample I.D. 23-025661-11 23-025661-12
Date Collected 2023-09-21 2023-09-21

Parameter Units R.L.
Alkalinity(CaCO3) to pH4.5 mg/L 5 450 31
pH @25°C pH units 7.68 7.56
Conductivity @25°C uS/cm 1 816 607
Chloride mg/L 0.5 6.6 6.9
Nitrate (N) mg/L 0.05 0.06 0.28
Nitrite (N) mg/L 0.05 <0.05 <0.05
Sulphate mg/L 1 3 16
Total Kjeldahl Nitrogen mg/L 0.1 3.6 <0.1
Ammonia (N)-Total (NH3+NH4) mg/L 0.05 0.16 0.12
Organic Nitrogen mg/L 0.1 0.2 <0.1
Dissolved Organic Carbon mg/L 0.2 22.0 8.3
Phenolics mg/L 0.001 <0.001 <0.001
Hardness (as CaCO3) mg/L 0.02 439 327
Aluminum mg/L 0.01 0.07 0.06
Barium mg/L 0.001 0.077 0.092
Boron mg/L 0.005 0.075 0.018
Calcium mg/L 0.02 114 87.1
Iron mg/L 0.005 249 0177
Magnesium mg/L 0.02 374 26.5
Manganese mg/L 0.001 0.404 0.193
Potassium mg/L 0.1 3.1 0.8

Moo

Michelle Dubien
Data Specialist

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.
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CADUCEON Environmental Laboratories Certificate of Analysis

Final Report
REPORT No: 23-025661 - Rev. 0

Client 1.D. ow15 ow16
Sample I.D. 23-025661-11 23-025661-12

Date Collected 2023-09-21 2023-09-21
Parameter Units R.L.
Sodium mg/L 0.2 7.9 3.6
Zinc mg/L 0.005 0.005 <0.005

) 0.00001

Cadmium mg/L 5 <0.000015 <0.000015
Chromium mg/L 0.001 <0.001 <0.001
Copper mg/L 0.0001 0.0008 0.0007
Lead mg/L 0.00002 0.00027 0.00005
pH (Client Data) pH units 7.39 7.58
Temperature (Client Data) °C 14.7 14.3

Moo

Michelle Dubien
Data Specialist

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.
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CADUCEZPN

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured. Canadian owned.

CERTIFICATE OF ANALYSIS

Final Report

coc.: -

Report To:

WSP Canada Inc. - Owen Sound
1450 1st Ave. West

Suite 101

Owen Sound, ON N4K 6W2

Attention: Kaurel Tamasauskas

REPORT No: 23-025654 - Rev. 0

CADUCEON Environmental Laboratories
112 Commerce Park Dr Unit L
Barrie, ON L4N 8W8

DATE RECEIVED: 2023-Sep-22 CUSTOMER PROJECT: Kinloss WDS/101-16945-00
DATE REPORTED: 2023-Oct-05 P.O. NUMBER: CA0004834.9449-100
SAMPLE MATRIX: Ground Water
Analyses Qty Site Analyzed Authorized Date Analyzed Lab Method Reference Method
Anions (Liquid) 1 OTTAWA PCURIEL 2023-Sep-25 A-IC-01 SM 4110B
Cond/pH/Alk Auto (Liquid) 1 OTTAWA SBOUDREAU 2023-Sep-25  COND-02/PH-02/A  SM 2510B/4500H/
LK-02 2320B
DOC/DIC (Liquid) 1 OTTAWA VKASYAN 2023-Sep-26 C-0C-01 EPA415.2
ICP/MS (Liquid) 1 OTTAWA AOZKAYMAK 2023-Sep-27 D-ICPMS-01 EPA 200.8
ICP/OES (Liquid) 1 OTTAWA NHOGAN 2023-Sep-27 D-ICP-01 SM 3120B
Ammonia & o-Phosphate (Liquid) 1 KINGSTON KDIBBITS 2023-Sep-26 NH3-001 SM 4500NH3
Organic Nitrogen (Liquid) 1 KINGSTON KDIBBITS 2023-Oct-02 TPTKN-001 MECP E3516.2
Phenols (Liquid) 1 KINGSTON JMACINNES 2023-Sep-26 PHEN-01 MECP E3179
TP & TKN (Liquid) 1 KINGSTON KDIBBITS 2023-Sep-29 TPTKN-001 MECP E3516.2

R.L. = Reporting Limit
NC = Not Calculated

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

Moo

Michelle Dubien
Data Specialist

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.
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CADUCEON Environmental Laboratories Certificate of Analysis

Final Report
REPORT No: 23-025654 - Rev. 0

Client I.D. GW DUP 1
Sample I.D. 23-025654-1
Date Collected 2023-09-21
Parameter Units R.L.
Alkalinity(CaCO3) to pH4.5 mg/L 5 334
pH @25°C pH units 7.67
Conductivity @25°C uS/cm 1 606
Chloride mg/L 05 23
Nitrate (N) mg/L 0.05 1.31
Nitrite (N) mg/L 0.05 <0.05
Sulphate mg/L 1 4
Total Kjeldahl Nitrogen mg/L 0.1 0.3
Ammonia (N)-Total (NH3+NH4) mg/L 0.05 <0.05
Organic Nitrogen mg/L 0.1 0.2
Dissolved Organic Carbon mg/L 0.2 34
Phenolics mg/L 0.001 <0.001
Hardness (as CaCO3) mg/L 0.02 324
Aluminum mg/L 0.01 0.06
Barium mg/L 0.001 0.025
Boron mg/L 0.005 0.023
Calcium mg/L 0.02 87.3
Iron mg/L 0.005 <0.005
Magnesium mg/L 0.02 25.8
Manganese mg/L 0.001 0.001
Potassium mg/L 0.1 05

Moo

Michelle Dubien
Data Specialist

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.
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CADUCEON Environmental Laboratories Certificate of Analysis
Final Report
REPORT No: 23-025654 - Rev. 0

Client 1.D. GW DUP 1
Sample I.D. 23-025654-1
Date Collected 2023-09-21
Parameter Units R.L.
Sodium mg/L 0.2 2.7
Zinc mg/L 0.005 <0.005
) 0.00001
Cadmium mg/L 5 <0.000015
Chromium mg/L 0.001 <0.001
Copper mg/L 0.0001 0.0003
Lead mg/L 0.00002 <0.00002
pH (Client Data) pH units - 6.84
Temperature (Client Data) °C - 14.6

Moo

Michelle Dubien
Data Specialist

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.
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CADUCEZPN

ENVIRONMENTAL LABORATORIES

Client committed. Quality assured. Canadian owned.

CERTIFICATE OF ANALYSIS

Final Report

coc.: -

Report To:

WSP Canada Inc. - Owen Sound
1450 1st Ave. West

Suite 101

Owen Sound, ON N4K 6W2

Attention: Kaurel Tamasauskas

REPORT No: 23-025659 - Rev. 0

CADUCEON Environmental Laboratories
112 Commerce Park Dr Unit L

Barrie, ON L4N 8W8

DATE RECEIVED: 2023-Sep-22 CUSTOMER PROJECT: Kinloss WDS/101-16945-00
DATE REPORTED: 2023-Oct-05 P.O. NUMBER: CA0004834.9449-100
SAMPLE MATRIX: Surface Water
Analyses Qty Site Analyzed Authorized Date Analyzed Lab Method Reference Method
Anions (Liquid) 3 OTTAWA VKASYAN 2023-Sep-26 A-IC-01 SM 4110B
Cond/pH/Alk Auto (Liquid) 3 OTTAWA SBOUDREAU 2023-Sep-25  COND-02/PH-02/A  SM 2510B/4500H/
LK-02 2320B
DOC/DIC (Liquid) 3 OTTAWA VKASYAN 2023-Sep-26 C-0C-01 EPA415.2
ICP/MS Total (Liquid) 3 OTTAWA AOZKAYMAK 2023-Sep-26 D-ICPMS-01 EPA 6020
ICP/OES Total (Liquid) 3 OTTAWA NHOGAN 2023-Sep-26 D-ICP-01 SM 3120B
Ammonia & o-Phosphate (Liquid) 3 KINGSTON KDIBBITS 2023-Sep-26 NH3-001 SM 4500NH3
Phenols (Liquid) 3 KINGSTON JMACINNES 2023-Sep-26 PHEN-01 MECP E3179
TP & TKN (Liquid) 3 KINGSTON KDIBBITS 2023-Sep-29 TPTKN-001 MECP E3516.2
Turbidity (Liquid) 3 OTTAWA MDON 2023-Sep-26 A-TURB-01 SM 2130B

R.L. = Reporting Limit
NC = Not Calculated

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

Moo

Michelle Dubien
Data Specialist

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.
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CADUCEON Environmental Laboratories Certificate of Analysis

Final Report
REPORT No: 23-025659 - Rev. 0

Client I.D. SW1 Sw2 SWDUP 1
Sample I.D. 23-025659-1 23-025659-2 23-025659-3
Date Collected 2023-09-21 2023-09-21 2023-09-21
Parameter Units R.L.

Alkalinity(CaCO3) to pH4.5 mg/L 5 273 301 303
pH @25°C pH units 7.46 8.10 8.11
Conductivity @25°C uS/cm 1 495 554 553
TDS (Calc. from Cond.) mg/L 3 256 287 287
Turbidity NTU 0.1 1.1 0.9 0.8
Chloride mg/L 0.5 45 6.2 59
Nitrate (N) mg/L 0.05 <0.05 0.15 0.12
Nitrite (N) mg/L 0.05 <0.05 <0.05 <0.05
Nitrate (N) + Nitrite (N) mg/L 0.1 <0.10 0.15 0.12
Sulphate mg/L 1 <1 5 5
Phosphorus (Total) mg/L 0.01 0.01 0.02 0.01
Ammonia (N)-Total (NH3+NH4) mg/L 0.05 <0.05 <0.05 <0.05
Dissolved Organic Carbon mg/L 0.2 12.7 74 7.8
Phenolics mg/L 0.001 <0.001 <0.001 <0.001
Hardness (as CaCO3) mg/L 279 294 302
Aluminum (Total) mg/L 0.01 0.07 0.07 0.07
Barium (Total) mg/L 0.001 0.031 0.034 0.035
Boron (Total) mg/L 0.005 <0.005 0.009 0.010
Calcium (Total) mg/L 0.02 773 788 80.6
Iron (Total) mg/L 0.005 0.507 0.048 0.047
Magnesium (Total) mg/L 0.02 20.8 237 245

Moo

Michelle Dubien
Data Specialist

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.
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CADUCEON Environmental Laboratories Certificate of Analysis

Final Report
REPORT No: 23-025659 - Rev. 0

Client 1.D. SW1 SW2 SWDUP 1
Sample I.D. 23-025659-1 23-025659-2 23-025659-3

Date Collected 2023-09-21 2023-09-21 2023-09-21
Parameter Units R.L.
Manganese (Total) mg/L 0.001 0.293 0.060 0.059
Potassium (Total) mg/L 0.1 0.2 1.0 1.0
Sodium (Total) mg/L 0.2 23 29 3.0
Zinc (Total) mg/L 0.005 0.048 0.029 0.023

) 0.00001

Cadmium (Total) mg/L 5 <0.000015 <0.000015 0.000050
Chromium (Total) mg/L 0.001 <0.001 <0.001 <0.001
Copper (Total) mg/L 0.0001 0.0005 0.0006 0.0005
Lead (Total) mg/L 0.00002 0.00002 0.00004 0.00008
pH (Client Data) pH units 7.37 7.93
Temperature (Client Data) °C 17.8 13.7

Mo

Michelle Dubien
Data Specialist

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.
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Summary of Groundwater Results
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March 29, 2024 101-16945-00 / 121-60018-16

E-1 Summary of Groundwater Results (2007 — R.J. Burnside)
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GROUNDWATER SAMPLING

KINLOSS TOWNSHIP LANDFILL SITE (W99613)

OBSERVATION WELL #4

SEP 00
PH 7.97
conduetivity 1190
chloride 64
hardness 488
D.o.c. 8.4
phenols -
colour 6
alkalinity 582
iron 9.60
botasgium 20.9
magnegium 46.4
calcium 119
sodium 69.2
Ssulphate 46
nitrite <0.02
ammonig 3.01 ‘:ﬂ
TKN (nitrogen) 3.35
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 -



debbie.wellwood
Rectangle


GROUNDWATER SAMPLING
KINLOSS TOWNSHIP LANDFILL SITE (W99613)

OBSERVATION WELL #5

MAY 97 | SEP 97 |May 98 OCT 38 [MAY 99 |gcr g9
pH 7.78 7.81 8.53 7.43 8.24 7.86
conductivity |431 436 544 456. 442, 138 |
chloride <1 4 4 2. 1. 1 ‘
hardnesgy 221 241 174 233, 244, 266 —”
D.o.cC. 0.6 0.6 4.2 <0.5 0.9 1.0 |
rhenols - - - - u
colour <5 9 <5 <5 <5 <5 J
alkalinity 208 217 410 2418, 204. 230
iron 0.18 0.04 0.25 0.07 0.03 0.07
tégtassium 0.7 1.14 1.63 0.89 0.79 -.98
4T§gnesium' 24.5 26.9 11.3 22.9 23.3 25.8
calcium 48.2 52.1. |[s51.0 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. l19
nitrite <0.01 0.01 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 —b
Nickel - - - -
”ﬁrsenic - - -
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 - - - -
Manganese 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 - - - -
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GROUNDWATER SAMPLING
KINLOSS TOWNSHIP LANDFILL SITE (W99613)

OBSERVATION WELL #5

MAY 00 SEP 00
PH 7.70 8.18
conductivity 443 441
chloride 1 2
hardnessg 282 248
D.o.c. 1.3 0.7
prhenolg - -
colour <5 <5
alkalinity 236 226
iron 0.04 0.03
Potassium 0.34 1.10
magnesium 28.4 26.3
calcium 65.9 55.8
sodium 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 - -
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
_Eead <0.0005 | <0.001
Selenium - -
Zinc - 10.14 0.19
Cyanide - -
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GROUNDWATER SAMPLING
KINLOSS TOWNSHIP LANDFILL SITE (W99613)

OBSERVATION WELL #6

MAY 97 |SEP 97 |MAY 98 [ocT 98 |mav 95 |oop 99 |
pH 7.4 7.5 8.05 8.14 8.07 7.76
Conductivity 509 528 467 485, 489. 489
chloride 2.40 6 4 5. 4. 5
hardness 270 175 257 252. 262. 275
t%TO.C. 0.9 0.7 0.6 0.6 0.7 0.7
phenolg - - - -
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
pPotasgium 0.9 1.3 1.20 1.03 1.33 l1.18
lmagnesium 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.a4 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 <Q.01 <0.01 <0.01 0.01
Mercury - - - -
Manganesge 0.13 0.13 0.16 0.13 0.14 0.02
Boron 0.028 <0.02 0.0s8 0.10 0.018 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 - - - -
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KINLOSS TOWNSHIP LANDFILL SITE (W99613)

GROUNDWATER SAMPLING

OBSERVATION WELL #6

L MAY 00 |SEP 00 ﬂ
[ o1 7.62  [7.98 _q
conductivity 480 488
chloride 4 2
hardness 282 260
D.o.cC. 0.9 0.7
"phenols - -

ucolour <5 <5
alkalinity 248 262
iron 1.20 '1.53
pPotassium 0.96 1.16
magnesium 25.9 24.6
calcium 70.2 63.5
sodium 12.5 10.5
sulphate 24 19
nitrite <0.02 <0.02
ammonia 0.06 0.08
TKN (nitrogen) | 0.58 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 0.o08 g.08
Boron 0.05 0.08
Lead <0.0005 | <0.001
Selenium - -
Zinc 0.07 0.21
Cyanide ~ -
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GROUNDWATER SAMPLING
KINLOSS TOWNSHIP LANDFILL SITE (W99613)

OBSERVATION WELL #7

SEP 97 | MAY 98 MAY 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
hardnessg 166 270 296. 303 298
D.Oo.cC. 0.9 0.6 0.9 1.1 1.1
prhenols - - - -
colour 11 <5 <5 <5 <5
alkalinity 212 350 270. 251 277
Eon 0.42 0.84 <0.02 0.27 0.49
"EOtassium _ 0.68 0.82 0.54 <0.2 0.84
Imagnesium 20.0 22.1 19.5 21.9 22.5
calcium 33.4 71.6 86.2 85.2 82.1
tggdium 0.72 0.94 1.63 2.99 1l.16
lsulphate <2 2 17. 8 9
’nitrite 0.01 <0.02 <0.02 <0.02 <0.02
’ammonia 0.10 <0.05 <0.05 <0.05 <0.05
TKN (nitrogen) |o0.18s 0.40 2.31 0.51 <0.05
nitrate 0.14 0.12 0.17 1.03 <0.1
Nickel - - - -
Arsenic - - - -
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
ngrqn <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 0.8s6 0.02 0.19 0.24
Cyanide - - - -
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GROUNDWATER SAMPLING
KINLOSS TOWNSHIP LANDFILL SITE (W99613)

v
OBSERVATION WELL #12

SEP 97 |MAY 98 oCT 938 MAY 99 locT 99 MAY 00
pH 7.59 7.89 8.01 7.59 7.73 7.63
Conductivity 1030 842 879. 855, 943 907
chloride 13 8 8. 9. 8 8
hardness 659 550 581. 565. 616 562
D.o.cC. 2.0 1.4 2.1 1.8 1.9 1.3
phenols - - - - -
colour 7 <S <5 <5 <5 <5
alkalinity 339 334 382. 320. 350 332
iron <0.04 0.29 0.02 <0.02 0.07 3.74
Potasgium 2.89 4.20 2.62 2.82 2.73 2.74
magnesium 81.1 66.8 67.1 62.0. 70.1 78.2
calcium 130 110 122. 124. 131 96.0
sodium 11.9 11.0 11.1 [12.1 13.0 12.2
sulphate 220 162 176. 184. 180 142 |
nitrite 0.02 0.05 |<0.02 0.03 0.03 0.02
ammonia 0.11 <0.05 <0.05 <0.05 <0.05 <0.05
TKN (nitrogen) |o0.23 0.44 0.60 0.67 0.48 0.44
nitrate 8.56 8.07 7.01 6.64 9.65 4.32
Nickel - - - - -
Arsenic - - - - -
Cadmium ‘<0.005 <0.002 <0.002 <0.002 <0.002 <0.002
Chromium <0.02 <0.02 <0.02 <0.02 <0.01 0.01
Copper <0.02 |<0.01 0.01 <0.01 <0.01 0.01
Mercury - - - - -
Manganese 0.07 0.02 <0.02 <0.02 <0.02 0.08
Boron 0.61 0.75 0.60 0.50 0.50 0.51
Lead <0.04 <0.03 <0.03 <0.03 <0.03 0.0011
Selenium - - - - -
Zinc 0.01 0.08 <0.01 0.02 0.03 0.09
Cyanide - - - - -
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GRGUNDWATER SAMPLING
KINLOSS TOWNSHIP LANDFILL SITE (W99613)

OBSERVATION WELL #12

” SEP 00
”pH 7.85

conductivity 900

chloride 7

[?ardness 308

D.o.cC. 1.4

phenolsg -

colour <5

alkalinity 373

iron 1.84

botasgium 14.1

magnesium 20.8

calcium 88.9

godium 181

sulphate 177

nitrite <0.02

ammonia <0.05

TKN (nitrogen) <0.05
lnitrate 3.97

Nickel -

Arsenic -

Cadmium <0.002

Chromium <0.01

Copper 0.01

Mercury -

hﬂanganese 0.06 ‘ﬁ
Boron 0.58 4—”
Lead <0.001

Selenium -

Zinc 0.13 "

anide - ”
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GROUNDWATER SAMPLING
KINLOSS TOWNSHIP LANDFILL SITE (W99613)

OBSERVATION WELL #13

SEP 97 |MAY 98 |ocT 98 | MAY 99 |ocT 39 | MAY o¢
pH 7.24 7.64 7.69 7.06 7.46 7.40 ]
Conductivity 1570 1430 1410. 1450 1300 1270
chloride 72 63 60. 47. 34 36 ]
hardnesgsg 871 903 879. 855. 831 823
D.o.cC, 2.9 1.9 2.0 2.1 2.0 1.5
phenols - - - - -
colour 9 <5 ° <5 <5 <5 <5
alkalinity 363 400 470. 338. 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 87.5
IElcium 159 209 204, 206, 195 169
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 0.08 <0.05 0.0s <0.05
TKN (nitrogen) |o9.17 0.51 0.55 1.19 0.42 0.42
nitrate 1.60 3.59 2.40 3.95 1.96 2.71
Nickel - - - - -
Arsenic - - - - -
Cadmium <0.005 |0.004 <0.002 <0.002 |{<0.002 <0.002
Chromium <0.02 <0.02 «<0.02 <0.02 <0.01 <0.01
Copper <0.02 0.01 <0.01 <0.01 <0.01 g.01
Mercury - - - - -
Manganese 0.48 0.21 0.21 0.15 0.18 0.33
Boron 0.53 0.57 0.586 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 - - - - -
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GROUNDWATER SAMPLING
¢ KINLOSS TOWNSHIP LANDFILL, SITE (W99613)

OBSERVATION WELL #13

* SEP 00
pH 7.79
conductivity 1240
chloride 31 ‘w
t;;rdness 701 —"
D.o.c. 1.6
phenols -
colour <5
alkalinity 382
iron 0.23
Potassium 14.4
magnesium 81.2
calcium 147
sodium 27.7 *w
Sulphate 358 ‘H
[nitrite " |<0.02
ammonia <0.05
TKN (nitrogen) | <0.05
. ,nitrate 1.69
[Nicker [T
lArsenic - 1D
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 -
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Appendix D

Groundwater Chemisuy - Qbservation Wells

Kinioss Landfill Site
RUC ows ows Oows owr ow12 Oow1l ow4 ows ows owr ow12 ow1y Ow4
Paramaiar Units OW7 OW12  Ave. May-00 May-00 Ma May-00 May-00 May-00 Se| Se, Sa Sej 8e| May-01
Vadose Zone Moaitaring
Methane %LEL NA NA NA NA NA NA NA NA NA NA NA NA NA
Oxygen % Valval NA NA NA NA NA NA NA NA NA NA NA RA NA
General
PH Vaiue PH units 718 7 762 7.53 763 74 7.87 818 7.98 8.01 7.85 7.79 7.53
PH Value (Fieid) PH units NA NA NA NA NA NA NA NA NA NA NA NA NA
Tempecauure (Fiald) °c NA NA NA NA NA NA NA NA NA NA NA NA NA
Ammonia as N mgL azz 0.08 0.06 < 0.05 <0.05 <005 aot o1 0.08 < 0.05 <0.05 <0.06 45
Ammaonia (un-ionized) mgi. NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Kjeldah! Nitrogen (as N) mA 366 401 0.58 0.51 O.44 0.42 3.36 02 0.08 < 0.05 < 0.05 < 0.05 5.3
Nitrata (as N) mglL 259 655 457 1.01 0.85 0.84 1.03 432 2n <01 <01 <01 <01 a7 1.69 <01
Nitrite (as N) mgL < 0.02 <0.02 < 0.02 <0.02 0.02 <002 <0.02 < 0.02 < 0.02 <0.02 <0.02 < 0.02 <0.02
Nitrate + Nitrita (as N) mga. 1.01 0.85 0.94 1.03 4.34 2n <010 <019 <010 <0.10 3.97 1.60 <010
Dissolved Organuc Carban (@5C)  mgn 31 36 a3 "7 - 1.3 0.9 11 13 1.5 84 . -~ 07 07 1.1 14 16 164
ivi usicm 1160 443 480 468 207 1270 10 441 488 481 900 1240 1620
Conauctivity (Fieis) us/em NA NA NA NA NA NA NA NA NA NA NA NA NA
Sulphats (as SO4) mg 253 318 264 34 15 24 8 142 433" 48 12 10 [} 177 358 . b44
Alkalinity (CaC03) man. 585 238 248 251 3R 289 582 228 262 77 a3 3a2 709
Chionde (as Ci) mga. 126 129 127 46 1 4 1 8 38 64 2 2 1 7 3 16 -
Calour TCu 10 <5 < <5 <5 <5 8 <5 <§ <5 <5 <5 20
d Hardness (as CaC03) gy 513 282 282 303 562 823 488 248 260 288 308 701 710
Total Cations meq/L. 13.54 6.89 821 6.18 183 182 13.52 5.18 569 6.02 14.38 15.59 20.53
Total Anions maqL 1258 512 564 529 10.13 16.00 14.40 4.83 5.69 6.78 11.62 16.08 19.31
lon Balance % ot 368 7.01 4.80 7.81 773 6.51 317 331 005 225 10.60 1.55 3.08
Calculated TD.S mga 617 278 303 280 568 877 734 253 202 201 741 906 1033
Trace Matals
Abumiowum, Aj moiL 004 = <003 g7 029 1.83 217 <003 <003 0.89 030 124 0.17 <0.03
Banium, Ba mgi. 050 054 052 1ar 0.64° ¢ 0850 ggy 048 0647 % 4017 3 vg8) e - 118 4 g 032 0.16
Baron, B mgi. 250 275 283 025 0.05 0.05 0.08 0.51 0.64 027 0.16 0.08 0.1 0.58 0.54 022
Cadmium, Ca mg/L 0002 c0m2 g0z “00@ <002 <0002 <gog <002 <0002 <0002 <gppz < 0002 <0002 <002 o «gpiz . < 0.002
Caicium, Ca mo 1200 859 702 863 180.0 1190 55.8 835 824 8.9 1470 200.0
Chyomium, Cr mgL 001 001 g1 <001 <0.01 < 0,01 < 0.01 0ot <0.01 < 0.01 <001 <0.01 <0.01 <0.01 <0.01 < Q.01
Copper, Cu mgiL 050 050 osp <0.01 0.01 <0.01 0.01 0.01 0.0 <00 0.01 < Q.01 <0.01 0.01 <0.01 < 0.01
bron, Fe mgiL 016 016 .46 895 0.04 1207 g3y 34 358 86 - 0.03 153 040 1.84 023 1271
Laag, pp mgA 0.003 0.003 0003 <0005 <0005 <Qpgos < 0.0005 20011 <0011  <gpoy < 0.001 < 0.001 < 0.001 < 0.001 0009 Q004 .
Magnesium, Mg mgt. 517 284 259 218 782 975 464 263 248 25 20.8 812 512
“anoapeseklh mgiL 0.10 003 008 073 - 045" 0.08 0.03 0.08 0.33 045. 027 0.08 083 0.06 008 0.76
. mgh 21.70 0.34 0.96 <020 24 16.30 20.90 1.10 118 0.84 14.10 1440 2080
Sikica, Reactive (a5 5i02) mgl. 125 138 120 56 102 a9 148 16.0 138 72 103 8.0 s
Sodium, Na mgA. 1005 1042 1023 s1.7 5.82 125 2498 122 k]| 2 3.95 10.5 1.16 181 a7 126
Zinc, Zn mgiL 250 251 25 0.43 0.14 0.07 0.19 0.09 0.14 0.42 0.19 021 0.24 0.13 0.08 0.01
NowVftmwmmwdpﬂmmw\ghRaasonaueMWMQmWaquWmdmmwwwthmww
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Appendix D

Groundwater Chemistry - Observation Weils

Kinloss Landfiy Site
RUC

Parameter Units OW7 OW12  Ave.
Vadose Zone Monitoring
Mathane %LEL
Oxygen % Volvol
General Chcmi.wy
pH Valug PH units X
pH Value ()] PH units NA
Tempeanre (Fiaid) *Cc NA
Ammonia as N mg 0.08
Ammonia {un-onized) mglL NA
Total Kjeidahi Nitrogen (as N) mgiL a1
Nurate (as N) mgit. 258 6.55 4.57 <01
Nitrite (as N) mgi. <0.a2
Nitrate + Nitritg (s N) mgt. <0.10
Dissaived Organic Carbon @sC) mgA 31 3s 33 09
Conductivity usicm 4“1
Conductivity (Fietd) us/cm NA
Sulphats (as S04) mgi 253 a1 284 18
Alkaknity (CaCay) mg. 234
Chioride (as C) mgiL 126 120 127 2
Colowr TCU 7

Haraness (ag CacaQg3) mgA. 264
Total Cations mag/l 5.51
Total Anions meq 5.11
lon Balance % diff, 3.80
Calculated T.0.5, mgA 269
Trace Metals
Aluminum, Al mg/L < 0.03
Banum, 8a mgi 0.50 0.54 0.52 Q.08
Boron, 8 mgn. 250 275 263 0.02
Cadmium, Cd mgi + 0.002 0.002 0.002 < 0.002
Calcium, Ca mga 625
Chrormium, Cr mgl. 0.01 0.01 0.01 < 0.01
Copper, Cu mgi 0.50 0.50 a.50 < 0.01
bon, Fe mgL 016 018 g <0.02
Lead, Po moft. 0.003 0003 0gg3 < 0.001
Magnesium, Mg mgiL 28.1
lhngam Mn mga. 0.10 0.03 0.06 0.27-
Potassium, K mgiL 0.1
Silica, Reactive (as Si02) mgiL 14.0
30du'n Na mgh 100.5 104.2 1023 §5.08
Zinc, Zn mgit 250 251 2.50 0.03
Note: While concentrations of para @ ding the R Use Criteri
Fwwmuwﬂnmawnsn-m Dutabase e\

214

<003
0.07
0.03
< 0.002
692
<0.01
< 0.01

<0001

083

128
9.89
0.04

5.37
4.87
4.84
249

< 0.03
<0.04
<0.02
< 0.002
748
< 0.01
<0.01
< 0.02
< 0.001
18.8
poz
0.7
57
1.35
0.01

7.91

027

I H:

LA LIT

10.66
5.07

< 0.03
¢.08
0.41

< 0.002

< 0.01
< 0.01
<0.02
< 0.001
738
< 0.02
n2
8.7
6.65
0.01

<0.03
a1
07

< 0.002
1910

<0.01

< 0.01
0.03

< 0.001
7
0.07
18.60
8.4
s

<01
0.03
013

182 .

1770

681
126

12.03
17.95

974

< 0.01
0.144
0.26

< 0.0001
176.0

< 0.005

< 0.002
6.01-

< 0.0005
502

73
138
Q.007

274

4.78

< 0.01
0.098
0.04

< 0.0001

< 0.005
< 0.002
0.47
< 0.0005
2438

1.10

1n2
< 0.005

ORY
DRY
DRY
ORY

ORY
DRY

DRY
ORY

DRY
DRy
DRy

<005
0.43

< 0.02
6.58
1.5
976

141

<8

1193
10.54
8.16

<0.01
0.069

< 0.0001
108.0

< 0.005
0.002
0.04

< 0.0005
ns

< 0.005
440
44
10

< 0.005

< 0.01
0.12
7

< 0.0001
1820

< 0.005
0.003

< 0.03

< 0.0005
98.1
0.112
20.50

36.9
< 0.005

7.88 .0
NA NA
RA NA
021 0.08
NA NA
10.1 0.8
0.44 .08
< 0.02 < Q.20
044 300
189 . -, 74 -
1680 724
NA NA
3 N
858 839
117 10
<8
785 189
21.81 1278
o0 183
023 J44
1248 847
<o 0.058
0.185 0.007
025 [1X: 7]
0.0001 0.0004
2200 4.9
< 0.005 < 0.005
< 0.002 0.0a2
038 <om
< 0.0005 0.0a21
572 30.8
0.897 - 9.008
20.30 3.08
70 57
11§ 208
0.115 4.049
R J Bosrncie Assacies Lnuiag

Wb 13


debbie.wellwood
Rectangle

debbie.wellwood
Rectangle


Appeadix D

Groundwater Chemistry - Observation Wells

Kinloss Lanafill Sits

RUC
Paramaeter Units OWT Ow12
—_— e —— L Units

Vadase Zone Moaitaring
Methane
Oxygen

GonamlClnmlsyy

PH Vaiue

pH Value (Fiai)
Tﬂnpermu(ﬁdd)
Ammonia as N
Ammoma(tlHoruzod)
Towt(iekﬂiNnmgen(asN)
Nirate (as N)

Nitrite (ag N)
Niltua*Nlm(asN)

Ave,

RLEL
% Vouval

»
8

[
-

B 2

Q.01

z

0.16

6.55

36

316

129

0.54
2.75
0.002
0.01

Q.16

4.57

33

284

127

0.52
263

0.002 -

0.01
0.50
0.16
0.003

0.08

074

< 0.01
0.068
0.02

< 0.0001

< 0.005

< 0.002
053"~

< 0.0005
27
0.075

< 1.00
58
86

< 0.005

a.12

< 0.05

Q.15
a3
<0.02

4.76
495
1.68

<0.01
0.006

<0.01

< 0.0001
65.0

< 0.005

< 0.002

< 0.0005
18.0

< 0.005

< 1.00

[ X°]
< 0.008

10.45
10.94
31

< 0.01

047

< 0.0001
1.6

< 0.005

< 0.002

< 0.03

< 0.0005
64.8

< 0.005

4.7
< 0.005

347

4
411
55

w7
17.83
18.57

1074

< 0.01
0.11
0.89

< 0.0001
173.0

< 0.005

< 0.002

<0.03

< 0.0005

19.40

4.1

323
< 0.005

1.32
8.7
143
9.26
0.01380
11

<01

< 0.02

<o
179 -
1700

104
10
745
21.08
2145
oS
1217

< 0.01
0.174
03

< 0.0001

< 0.005
< 0.002
‘048
< 0.0008
566

220
72
13

< 0.005

7.86

78

16

Q1
0.00132
0.43

<01
< 0.02

_ <010

11

18
243

<§
545
1.50

.03
agr2
0.02
0.0028
611

< 0.005
0.002

<0.03
0.0008
257

110
7.1
58
0.501

7.88
73
15.86
013
0.000845
0.51
<Q.1
< 0.02
<0.10
07

580
21
253

<5

5.7
5.64
0.60

< 0.01
0.084
0.03

< 0.0001

< 0.006
< 0.002
0.15
< 0.0005
24
a.051
1.00
6.1
10.9
< 0.005

DRY
DRY

DRY
DRY
DRY
DRY
DRY
DRY

DRY
DRY
DRY

DRY

DRY
DRY
DRY
ORY
DRY
DRY

DRY

7.68
73
11

<008

< 0.00023
041
837

<0.02
837
18

1050
135
n

<5

1168
ne
2.54

< Q.01
0.075
0.58
0.0002
104.0

< 0.005
0.002

< 0.03

< 0.0005
21

< 0.005
7.10
4.4

<0.005

742
112
0.82
0.002378
1490

22
< Q.02

7.30
8.25
"7
0.4
0.3416
103
0.12

0.14
129

1761

2} 4
211 212
8 7.66
72 71
122 126
0.12 0.12
0.0004 0.0003
03 028

<01 <01

< 0.02 <002

<010 <0.10
1 a8
825 837
484 491
17 20
268 212
3 4

<5 <§
287 266
588 6.14
5.80 597
0.81 138
285 308

< 0.005 a.0s
0.065 0.077
Q.016 0.024
0.0008 < 0.0001
68.3 768

< 0.005 < 0.005

< 0.0005 < Q.0005
0.07 037

< 0.0005 < Q.0005
276 210
0.403 0.087
0.80 0.80
6.4 56
a1 88
0.158 0.00

R Burmene Assccasies Lo
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Appendix D

Groundwater Chemistry - Cbearvation weils

Kinioss Landfilj Site

RUC owy
Paramater Units OWr oW1z  Ave. May-03
Vadose Zone Moanitoring
Mathana %LEL 0
Oxygen % Volvol 21
General Chemisuy
pH Value pH undts 7.83
PH Value (Field) pH units 7.83
Tempacatine (Fimid) *C 14
Ammonia as N mg/it < 0.05
Ammonia {un-lonized) mglt < 0.0005
Tota Nitrogen (as N) mgiL 0.38
Nitrate (as N) mgl 259 655 4.57 <01
Nitrite (as N) mg/lL < 0.02
Nitrate + Nante (as i) mgL <0.10
Dissoavgd Organic Carbon (as C) mgi. 31 36 33 1.1
Conductivity usfcm 504
Conductivity (Fieid) us/cm 453
Suiphate (as 504) mgit 2683 8 284 8
Alkalinity (CaCQ3) mg/L 72
Chioride (a3 CJ) mgil. 126 129 127 2
Colour TCU <5
Caiculated (83 CaC03) mgil 281
Totai Cations meg/. 5.87
Totai Anions megn 5.66
lon Balance % diff. 1.83
Calculated T.0.S. mgA. 260
Trace Metais
Aluminum, Al mg. < 0.005
Banum, Ba mg/il 0.50 054 0.52 0.007
Bo:m B8 mgi 250 275 283 0.008
Cadl_mum. Cd mgi. 0002 0002 0002 0.0002
Cﬂuum. Ca mol. 834
Chromium, Cr mgi a.01 om 0.01 < 0.005
Copper, Cu mgn 0.50 0.50 a.50 < 0.0005
ron, Fe mgit. 0.16 0.18 0.168 < 0.03
Lead, Pb mg/L 0.002 0.003 0.003 < 0.0005
Magnesium, Mg mgL 202
““‘Dﬂnesa. Ma mgiL 0.10 0.03 Q.06 0.032
P_O_taasum, K mgiL 0.40
Silica, Reactive (@5 Si02) mgA. 28
Sodium, Na mgiL 1005 1042 1023 0.8
Zinc, Zn moL 250 251 25 < 0.005

mwmwdww;gmﬁmamu“cw

- 2004 Database e \GW

Ne

7.9
7.68
144

< 0.05

< 0.0006

0.008
0.071
0.49
0.004 .
1140

< 0.03

< 0.0005
64.3
0.006
4.10
4.5
94
0.025

YA

own
Ma

20.8

787
715
123
a.07

0.55
0.02

2370
0.0016

< 0.0005
1180
0137
24.00
40
456

<0.005

OW13 (Rep) Ows
May-03 Oct-03
NA 0
NA 208
7.69 73
NA 6.89
NA 127
3] 8.82
NA < 0.0157
0.5 112
241 < 0.1
< 0.02 <002
241 <010
29 185
1850 2120
NA 1882
580 60
397 w2
68 180
<5 10
1040 800
23.42 23.55
233 4.3
2.38 189
1367 1381
0.01 < 0.005
0.118 o227
1.06 0.248
<0.0001 < 0.0001
2330 2210
< 0.005 < 0.005
00015 < 0.0005
<0.03 038
<0.0005 < 00005
1120 56.8
0.131 0.588
23.60 26.20
4.0 153
45.1 144
0.011 < 0.005

Oows Oows owr Oow12 ow1l Owi4 Ow13 {Rep) Owe
Oct-03 Oct-03 Oct-03 Oct-03 _Oct-03 Oct-03 Oct-03 Mayo4
0 0 0 3] [} 1] NA Q
20.9 209 2208 205 209 20.8 NA 20.9
788 7.84 7.62 77 7.55 7.29 7.53 728
8.05 7.687 1.38 742 7.7 6.82 NA 6.78
13 1.9 13 114 1.1 125 NA 112
< Q.05 < 0.05 < 0.05 < 0.05 < 0.05 173 < 0.05 14.6
<0.0013  <00005 <« 0.0003 <0003 « 0.0001 0.0257 NA 0.0178
<0.05 < 0.05 <0.05 < 0.05 a.00 28 Q.1 18.3
"%} <01 0.1 4.57 218 <01 1.97 <01
<0.02 <0.02 < Q.02 <0.02 <0.02 <0.02 < 0.02 < Qa2
0.80 <0.10 Q.10 4.57 2.18 <0.10 1.87 <01
0.5 <05 a8 15 21 a7 22 166 -
468 511 609 865 1570 1620 16580 2300
479 481 545 817 1372 ) 1341 NA 224
19 22 8 137 L 7 RO 29 482 . a1
245 268 as2 385 3g2 918 382 853
3 4 1 7 57 27 57 204 -,
1 <5 <5 <§ <5 8 <5 a2
256 273 333 542 809 783 831 820
528 5.90 8.n 11.36 18.40 1929 18.60 2444
5.44 593 720 11.07 19.40 19.68 18.61 26.08
1.43 0.26 355 1.26 265 1.00 1.88 324
287 303 340 682 1y P74 1157 1481
0.008 0.026 < 0.005 0.016 < 0.008 < 0.008 0.025 < 0.005
0.068 0.078 Q.01 0.068 0.086 Q0.a78 0.085 0225
0.02 0.028 Q.006 0.527 0.569 0.8687 0.857 0.307
0.0003 < 0.0001 0.0007 0.0004 < 00001 0.0002 < 0.0001 < 0.0001
623 73.9 3] 1070 178.0 w20 183.0 225
< 0.005 < 0.005 < 0.005 < 0.005 < 0.008 < 0.005 < 0.00S < 0.005
0.0008 < 0.0005 0.0007 0.0025 0.0012 0.0025 0.0012 < 0.0005
< 0.03 0.49 0.03 <0.03 <003 o3 < 0.03 0.07
<00005 <00005 < 0.0005 <00005 « 00005 <00005 <« 0.0005 < 0.0005
244 218 pX:] 66.7 888 37 80.8 [-v& ]
0.047 0.06 0188 - 0.006 0.053 0.645 0.053 0.663
0.90 1.00 0.50 4.80 25.30 45.80 25.70 258
14.8 13.2 64 8.7 8.1 0.7 83 6.05
33 9.4 1 9.3 362 28.5 374 146
0.083 0.048 0.008 0.037 < 0.005 0.007 Q.04 0.016

R.l.&lmmumnd
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Appendix D
Groundwater Chemistry - Observation Weils
Kinioss Landfill Site

RUC ows owr ow12 owis owtyl owi3p Oowi1e OW13S04 Ows OWE owe owr
Paramater Unity OW7 OWI1Z  ave, -04 May-04 May.04 May-04 May-04 Jun-04 Jun-04 M& Sep-04 J&‘___ﬁg&__
Vadosae Zonelﬁmlmmm
SLEL 0 0 0 0 0 NA NA (] NA 2 ] ] a

Oxygen % Vavol 209 209 FIR] 208 208 NA NA 209 NA 2048 209 208 20.9
General Chemisuy
PH Vaiue PH units 785 .73 7.76 mn 748 753 7.88 7.28 7.56 T.47 8.12 8.02 DRY
PH Value (Fiaid) PH units 7.83 7.38 7.38 7.14 7.03 NA NA 672 NA 6.87 7.83 7.31 DRY
Temperatue °c 128 10.6 10.3 134 10.8 NA NA 13.9 NA 15.5 176 162 DRY
Ammonia as N mgn 0.05 021 <0.05 < 0.05 <005 027 17 218 < 0.05 222 0.14 04 DRY
Ammonia (unonized) mgl 0.0008 0.001 <00002  <00002 < Q0001 NA NA 0.0287 NA 0.0264 0.0031 0.0024 DRY
Total Kjeldani Narogen (as N) mgiL 0.18 0.38 017 038 043 a7 0.63 241 0.38 2.3 <0.08 03 DRY
Niraio (as N) mgn. 259 655 457 <04 0.1 0.13 481 284 0.38 <01 <01 204 <04 <01 <01 DRY
Nirits (as N) mga < 0.02 <0.02 <0.02 <0.02 <0.02 0.12 <0.02 < 0.02 <002 <0.02 <0.02 < Q.02 DRY
Nitrala + Nitrte (as ) mg/l. <o 0.1 0.13 4.81 284 0.5 <01 <01 2.4 <@ <01 <01 DRY
Dissaived Organic Carbon (83C)  mga 31 38 33 1.5 18 2 at 33 24 1.8 107 4 175 0.7 2 DRY
Conductivity usicm 468 518 439 959 1500 978 582 1870 1560 2360 487 518 DRY
Conauctivity (Fieks) us/icm 468 473 405 851 1379 NA NA 1648 NA 2080 435 462 bRY
Sulphata (as SO4) mgA 253 316 284 23 21 ] 112 458 172 47 a2 454 2 23 21 bRY
Alkalinity (CaC03) mgL 232 260 238 419 383 308 243 852 385 975 244 263 ORY
Chioride (as CI) mgL 126 128 127 3 s 2 [ 60 0 13 118 59 231 ;. 4 4 ORY
Colour TCU <25 96 28 <25 238 6.4 26 15.7 <25 18.1 <25 <25 DRY

Hardnass (as Cacog) mgiL 248 252 234 514 793 545 260 806 8zt 790 261 259 ORY
Tota Canions meg. 5.07 5.44 473 10.83 17.00 12.32 597 21.18 1864 25.48 537 s.67 DRY
Total Aniong meq/L. 52 5.78 485 122 19.28 10.58 8.32 21.03 19.02 28.62 547 5.81 oRy
lon Baiance % dift, 128 309 232 1.31 348 761 285 0.34 1.01 218 0.81 1.18 DRY
Calculated T.0.S. mgiL 255 287 237 579 123 637 332 1112 127 1517 260 264 DRY
Trace Metais
Aluminum, Al mgA. < 0.00§ < 0.005 0008 <0005 <gpps < 0.005 0.013 < 0.005 <0005  <0.005 <0005 <0.005 DRY
Banum, Bg mgiL 050 05¢ 52 0.065 0.071 0.008 0.083 0.099 0123 0.082 0.131 0.103 0.202 0.068 0.08 DRY
Baron, mgiL 250 275 263 0.012 0.019 <. 0.458 0.814 0.353 0.064 0728 0.855 0.321 0.012 0.021 DRY
Cadmium, cd mgl 0.002 0002 q002 00002  <o00001 <qpoay < 0.0001  <00001 <ggopy < 00001  <00007 «<qgog; < 0.0001  <0.0001 < 0.0001 ORY
Calcium, Ca mg/L 50.1 859 68.5 ] 178 134 60.8 188 181 212 623 66.9 DRY
Chromium, Cr mg/L 001 001 Qg4 < 0.005 < 0.005 < 0.005 <0005 <0005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0.005 < 0.005 DRY
Coppar, Cy mg 050 050 osg <0005 <00005 <g00gs 0.0012 00014  <00005 < pgogs 0.0017 00014  <0.0005 <0005 < 0.0005 DRY
lron, Fe mglL 016 016 o018 <0.03 0 <op3 <003 <003 <0.03 02 - < 0.03 < 0.03 1.76 0.11 a7s DRY
Lead, Fb mglL 0.003 0.003 0003 <00005 <00005 «<00005 < 00005  <00005 <Qopos < 00005  <00005 <00005 < 0.0005 0.0027 < (0.0005 DRY
Magnesium, Mg mgiL 24 213 8.5 68.7 85.8 51.1 262 817 89.5 63.4 255 23 DRY
Manganese, Mn mgA. 010 003 Qo8 0.3¢7 a.101 0.18 < 0.005 0.025 0244 0.031 1.58 0.032 a.667 0283 0.068 DRY
Poassium, k , mgiL 07 0.8 0.4 4.5 2 55 43 409 22 215 08 09 DRY
Siica, Reactive (85 Si02) mga. 5.82 517 235 45 385 44 5.83 4.89 3.82 8.96 728 64 DRY
Sodium, Na mgil. 1005 1042 1023 29 8.3 0.9 65 8.3 282 152 514 384 170 3.1 10.3 DRY
Zinc, Zn mgi 250 251 2.50 0.11 < 0.005 0.014 < 0.005 0.008 0.005 0.014 < 0.005 0.008 < 0.005 0.008 < 0.005 DRY
Nota: While concentrations of Parametors exceoding the Reasonable Use Criteriz
FMWIJWMWILMMGW o Bumesia
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Appendix D
Groundwater Chemistry - Observation Welis

Kinlass Landfill Site
RUC owz ow13 ow1s}
Parametar Units OWT_OW12  Ave. _Sep04  Sepid Se
Vadose Zane Moasoning
Mathane %LEL 0 1 1
Oxygen % Valval 209 20,9 20.8
General Caﬂmuvy
PH Valua pH units 7.88 7.63 7.73
pH Value (Fieia) PH units 7.01 6.9 7.01
Tompemuse (Field) c 153 121 123
Ammonia as N mgiL <0.05 a.18 < 0.05
Ammonia (un-ionzed) mgL < 0.0001 - 0.0003 < 0.0001
TotalKiddleitmgm(uN) mgiL <005 022 <0.08
Nirate (as N) mgit 259 855 457 58 . 287 2
Nitrita (as N) mg/lL <0.02 .02 Q.04
Nitrate + Nitnite (a3 N) mgiL 58 269 204
Dissolved Organic Carbon (as C) mgi, 31 38 33 3 28 2
Conduqzv’ny uslcm 1020 1610 1570
Canauctivity (Flaid) usfcm 863 1375 1325
Sulphaie (as $Q4) gt 283 316 284 145 447 - ‘458,
Alkainity (CaC03) mgiL 381 381 384
Chionde (as [>)] gl 126 129 127 1 64 80
Colour TCU 32 <25 4
Haruness (ag CaCQy) mglt. - 530 800 823
Total Cations meqgl. 127 1826 18.85
Tolad Aniong magL 11.36 10.11 19.04
lon Balance % diff. 0.41 23 1.05
Calculated T.0.S mgiL €03 1119 127
Trace Matals
Aluminum, Al mgn. < 0.005 < 0.005 < 0.005
Banum, Ba mgh 0.50 054 0.52 e.on 0.091 0.148
Boron, B mgi 250 275 263 0.489 0.734 0.78
Cadmium, Cg mol 0.002 ¢.002 0.002 0.0003 < 0.0001 0.0001
Caicium, Ca mgi 80.4 172 1
Chramium, Cr mgh 0.01 0.01 Q.01 < 0.005 < 0.005 < 0.005
Copper, Cu mgiL 0.50 0.50 0.50 0.0014 0.0016 0.0013
ton, Fe mgA. 016 Q.16 0.18 < 0.03 < 0.03 < 0.03
Lead, Pp mgL 0.003 0.003 0.003 < 0.0005 < 0.0005 < 0.0005
Magnasium, Mg mgA. 74 ] 90
“ﬂﬂgapese, Mn mgit 0.10 p.03 0.0 < 0.008 0.027 0.039
Potassium, K mgiL 121 246 171
Sliica, Reactive (as SiQ2) ©omgll 4.24 3.93 4.68
" i Na mgh 100.5 1042 023 8.2 37.3 40.7
2inc, Zn mgA 250 251 250 < 0.005 < U.OQ§ < 0.005

mwmwwmudwwwwwum

F:

p
3

w313 anual Data200

“

~ 2004 Dalabase xd\GW

7.85

114
< 0.08
< 0.0004
< 0.05

7.53

15.1
2446
0.0786

<01
< 0.02
<01

L& S

1720
1454

817

78
574
18.61
10.25
17
1060

< 0.005
0.072
0.608

< 0.0001
133

< 0.005
0.0008
a3

< 0.0005
58.7
0.82
369
4.68
102

<0.005
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Appendix p

Leachate Indicator Paramaters - Historical Resuits
Kinioss Landfil Site
_Chioride Concentration (mgiL. . .
Date owa ows5 ow6 owr Oow12 owts | owisg OW13D | owig Swi1 Sw2
Jun-88 1028 1.6 6.0 1.5 53
Sep-88 64.5 0.8 5.0 0.8 4.7
Jun-89 57.6 1.3 6.1 2.3 ] 4.1
Sep-89 934 18- 49 | 0.6 45 59
Jun-90 107.0 0.9 5.0 1.3 2.7 4.8
Sep-90 107.0 1.3 5.0 ‘1.3 3.t 54
Jun-81 34.5 1.3 5.5 1.6 27 5.3
Sep-91 34.7 18 " | 45 1.2 6.0 78
Jun-92 36.2 2.1 4.8 1.2 32 52
Sep-92 36.5 0.0 3.9 1.1 5.0 6.2
Jun-g3 29.2 0.9 3.7 08 1.7 4.2
Sep-93 36.1 1.1 - 38 0.7 5.0 .88
Jun-g4 26.4 1.4 3.8 1.2 18 3.7
Sep-g4 33.0 1.7 3.4 1.0 38 .53
Jun-g5 30.9 1.3 3.0 0.9 1.9 38
Sep-95 373 1.5 - 4.2 0.3 73 59
Jun-96 21.0 1.0 4.0 0.0 1.0 a0
Sep-96 18.0 " 4.0 4.0 1.0 20 6.0 .
Jun87 | 49 1.0 24 1.0 o 0.5 3.7
Sep-87 210 40 | 69- . 20 | : 4.0 .10
May-98 31.0 .40 40 2.0 8.0 63.0 , 20 40
Sep-98° | "-330 207" 50 B i lLen " 60.0- b ' §0°
May-g9 330 10 4.0 1.0 8.0 47.0 2.0 50
Sep-99 27.0 10 8.0 1 8o " 34.0 - 4.0
Jun-00 46.0 1.0 4.0 1.0 80 36.0 20 4.0
Sep-00 64.0 20 T2pt 1.0 : 1.0 S 3o 3.6 4.0
May-01 162.0 .20 20 10 | 40 | 420 4.0 4.0
Sep-01--| 1289 2P T g g - 80771 850,977 50150
May-02 | 4479 10,0 20 1.0 5.0 85.0 8.0 8.0
Sep-02 “104.0 20 60" 70 ) &1 8.0
May-03 138.0 30 4.0 2.0 8.0 68.0 ) 4.0 5.0
Oct-03 180.0 3.0 4051 10 . 7.0 870 .} : 270 | 10 . 8.0
May-04 204.0 .30 5.0 20 6.0 800 300 13.0 1180 50 5.0
Sep-04 231.0 40 40 “11.0- 84.0° 60.0 * 600 | "ggo - 120 | " 70
May-05 151.0 3.1 3.8 1.2 8.4 62.1 67.9 82 82.7 4.3 5.8
Sep-05 169.0 - 3.0 . 60 , <110 I s C89.0 8.0 R 8.0 7.0
Apr-06 83.3 C31 48 1.0 6.9 70.5 54.6 6.7 28 g 52
Oct-06 1220 3.7 44 Cr 9.9 64.5 65.0 14.2 152 . 88 8.3

R.J.Bumma&'\&soaams'-mwd
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Appendix D

Leachatg Indicator Paramaeters - Historical Resuits
KlnlossLandﬂuSlto
e ‘COnducuvlty (uS/cm) - ‘

Date OW4 ows T ows OWT’ owi2 | owi3 | owiar ow13D [ owire SWi SW2
Jun-88 1800 T 455 545 457 .. 805
Sep-88 | 1530 478 .| -soq 586" 405 -
Jun-8g 1590 449 535 480 . o 445
Sep-89 | . 1820 ©.8512 7| “sag” 555 - 388 | . 409
Jun-90 1580 455 5§32 420 482 o510
Sep-90 1880 | 441 | 508 420 423 487"
Jun-91 1520 4“7 1 g 430 428 485
Sep-91 1540 485 538 530 407 41 -
Jun-g2 1590 459 529 434 497 517
Sep-92 1530 466 §3g §55 447 510
Jun-g3 1440 448 523 428 411 460
Sep-g3 1480 458 515 . 531 377 | 454
Jun-g4 1430 445 506 447 420 468
Sep-94 1480 452 ‘516 613 426" ;502 -
Jun-g5 1570 .44 | 518 438 | 425 | 479
Sep-g5 1540 " 456 528 ‘B89 | e 461 | | s23
Jun-gg 1230 395 448 394 273 329
Sep-96 | 1400 442 508 4568 356 451..
Jun-97 1070 431 1 509 434 . ) 366 437

" Sep-g7 1030 - 436 . 5281 400 .| - e o - 441 512 -
May-gg 775 544 467 407 842 | 1430 376 430
Sap-98 720 458 . 485~ S 879 1 1410 SR 509
May-g9 1100 442 489" 478 855 1450 360 440
Sep-29 831 438 | 489 . 843 1300 S 465
Jun-00 1160 443 480 468 807 1270 396 440
Sep-00 1180 441 488 " 481 800 | 1240 381 ] 42
May-01 1620 441 482 418 880 1410 382 437
Sep-01 1770 S4TT | 524 876 1530 469 526
May-02 1680 724 465 404 859 1440 500 . 510
Sep-02 1700 448 488 R 883’ 14680 R 489
May-03 2030 525 537 504 924 | 188 ) , .| 370 463
Oct-03 2120 468 ‘511 |-Ugpg - -865.7 |1 ‘1s70. s 1820 | 43g 495
May-04 2300 468 518 | 439 ..988 | 1599 . 978 [ ‘sg2 1870 72 1 438
Sep-04 ‘2360 .| 487 . 518 1020 { 1810 - 15705 1570 17207 | Eg7 Y 7 A
May-05 2040 | 455 . 507 4 | w8 | 1510 | 1520 521 1830 | 415 478
Sep-05 1960 | “4pg- . §21: BRI 838 | 1530° ] 1s00. | 823 .0 425 < 488 -
Apr-06 1880 _ 504 8§20 407 882 1760 1380 | 538 1310 | 388 469
Oct-06 2010 . 405 528 . e8] 13 - 1880 | a5 | qasg 452 1. 544’

F\Ciancanzo06\ g 08508 (Kiniosgs LF\DATAUNEOSS03 - 4008 Graphs.xis\A
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Appendix D

Kinlogs Landfuy Site
- Hardness (mgil) ‘

Dats ow4 ows DW§ owy OW12 | OowWi3 | owiai OW13D | owiq Wi | swa2
Jun-88 668 237 248 264 , 275
Sep-88 585 242 224 321 212
Jun-89 326 238 341 234 ‘ 239
Sep-89 600 255 234 283 207 217
Jun-80 636 253 258 228 298 282
Sep-90 638 | 251 241 228 o _ o 225 | 240
Jun-g1 634 222 227 226' . , ) 238 263
Sep-91 827 243 255 287 ER o 219. 254
Jun-92 786 247 [ 266 246 ’ 288 291
Sep-82 614 200 187 228 | : ; S 258 . 269
Jun-83 711 230 269 255 o N 243 278
Sep-93 843 246 7247 | - 270 ’ ERR 208" | 249
Jun-94 661 257 [ 258 260 _ , 235 267
‘Sep-84 700 252 |7 o2 - 335 . 1 ; o} 2881 300
Jun-g5 794 232 254 251 237 265
- Sep-05 765 248 252 318 : : : 263 302
Jun-86 811 234 243 243 A 161 197
Sep-g6 738 226. 237 | 260 185 252
Jun-g7 600 221 270 258 _ 203 246
Sep-87 565 41 | 178 166 228 232
May-g8 424 174 257 270 550 203 2n an
Sep-88 407 233 252 .- 581 879 . 288
May-g9 613 244 282 | 206 565 855 227 257
Sep-99 615 ' 286 275 | 616 831 307
Jun-00 513 282 282 303 562 823 ) 234 -
Sep-00 488 248 .1 280 | 208 308 . 01 .|~ 236 . 2718
May-01 710 264 2n 264 582 855 258 | 288
Sep-01 646 252 72 I BRI 589 850 288 - | Tan-
May-02 785 | 189 | 259 236 485 797 274 292
Sep-02 745 858 1 2eg | LT 557 | a8y T 1297 .
May-03 805 | 287 286 291 549 1060 | , 195 230
Oct-03 800 - f 266" | o7y 333 - 542 809 . b 783 -] 235 289
May-04 820 248 252 234 514 793 545 260 806 198 227
Sep-04 790 261 | 259 S §30 800 823 823 ' |I' 574 . 308 - n
May-05 750 280 | 280 | 240 530 840 860 250 630 240 280
Sep-0§ 760 <280 | 280 570 - 860 800. | 270 ‘ 1 210 850
_Apr-06 712 248 236 221 453 862 699 27 563 207 244
Oct-08 677 250 242 i 463 . B4 "1 gig 251 493" 242 285

F\Clericanzoos\Live 08508 (Kinioss LF)\DATANEO850g - 2006 Graphs.xis\A



debbie.wellwood
Rectangle


Appendix D
Leachats Indicator Paramaters - Historical Resuits

Kinlass Landfi Site

D.O0.C. (mgil

Date owq OWs ows OWi2 | owis OwW13 | OWi3D | owig SW1 Sw2
Jun-88 1.7 2.0 3.0 3.0 _ 16
Sep-88 14.5 2.7 24 52 6.2
Jun-89 1.7 1.3 1.3 33 o5 ;.g_
Sap-8g 16 - 12 1.0 229 - edh
Jun-80 13.0 1.3 1.2 1.2 8.0 2.3
-Sap-80 13.0 1.2 ‘25 12 1.0 ‘29
_Jun-91 12.4 24 2.2 9.4 i 8.3 6.3
‘Sep-91 260 . 15.2 26,5 13.4 ‘ 1.7 7.4
Jun-92 1.0 1.8 0.8 1.6 73 LT
Sep-g2 8.2 1.3 " 8.0. 1.4 '8.2 39.
Jun-g3 7.0 1.0 1.1 1.7 76 5.5
Sep-93 74 18 . 18.0 1.8 83" 92 .
Jun-g4 7.1 1.5 07 1.2 6.8 46
Sep-04 7.1 1.8 1.1 1.5 72 44
Jun-85 57 0.7 1.0 0.9 53.0 32
Sep-g5 6.3 1.5 1.2 16.0 83 k¥:]
Jun-g6 4.4 06 0.5 0.8 6.8 57
Sep-86 8.5 11 1.8, 4.5 10.0 8.3
Jun-g7 54 0.6 0.9 0.8 3.8 29
Sep-g7 6.0 0.6 0.7 0.9 : 7.1 3.1
May-g8 6.2 42 0.6 0.6 1.4 1.9 5.4 2.8
Sep-88 5.3 0.5 “r0.8 2.1 2.0 : .34
May-99 7.2 0.9 0.7 0.9 1.8 21 9.3 7.1
Sep-99 " 8.8 1.0 07 . 19 2.0 i 19 -
Jun-00 1.7 1.3 .08 1.1 13 1.5 8.6 5.8
Sep-00 8.4 0.7 o7’ 1.1 14 1.6 9.8 .
May-01 16.4 0.8 0.6 1.4 1.3 22 6.2 4.0
Sep-01 16.2 0.6 1.0 1.5 38 78 35
May-02 18.9 7.4 1.2 1.1 1.9 27 31 32
Sep-02 17.9 1.1 o7 : 1.8 4.0 1.7
May-03 12.9 1.0 0.8 1.1 1.8 3.1 8.7 4.8
Oct-03 16.5 05 0.5 0.8 1.5 2.1 6.7 7.3 4.8
May-04 16.6 1.5 1.8 2.0 3.1 33 24 1.8 10.7 6.9 8.0
Sep-04 17.5 0.7 - 2.0 - 30 2.6 20 2.0 7.7 65 . 20
May-05 16.2 1.1 09 10 39 26 23 0.9 8.8 6.0 - as
Sep-05 15.8 1.2 1.2 .26 4.4 3.6 1.2 ] 150 65
Apr-06 4.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 130 4.0 6.0
Oct-08 15.0 10 1.0, - 20 30 3.0 1.0 - 100 8.0 5.3
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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 OoDWQsS
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 [OG] 925 922 828 853 709 697 590 792 840 836 756 734
Chloride 250 [AO] 120 71 47 54 25 19 30.4 31.5 27.7 20.9 16.1 28.8
Nitrate(as N) 10 (MAC) d nd nd nd nd nd 0.4 <0.1 <0.1 <0.1 0.3 11 <0.1
Nitrite(as N) 1 (MAC) d nd nd nd nd 0.03 0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Ammonia(as N) 31.8 27 28 40 28 19 28.6 36.1 25.1 20.8 15.6 22.3
Total Kjeldahl Nitrogen(as N) 27 27 29 33 27 20 34.5 31.1 25.5 26.0 18.2 28.6
Organic Nitrogen 0.15 0 0 1 0 0 1 5.9 <0.01 0.40 5.2 2.6 6.3
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] 15.5 14.8 11 14.7 9.1 6.5 12.6 10.8 11.2 8.6 17.8 23.2
Conductivity (us/cm) 2060 1930 1690 1760 1470 1410 1670 1640 1530 1440 1430 1290
pH 7.7 7.7 75 7.4 7.7 7.5 7.19 7.25 7.33 7.26 7.44 7.48
Sulphate (as SO4) 250 (AO) 72 57 85 51 84 79 33 54 32 65 66 56
Hardness(as CaCO3) 80-100 [OG] 710 720 690 650 600 650 699 728 610 688 668 587
Aluminum 0.1 [OG] 0.006 0.005 nd 0.007 nd <0.005 0.06 0.06 0.05 0.06 0.06 0.07
Barium 1[MAC] 0.29 0.25 0.22 0.25 0.16 0.18 0.243 0.238 0.211 0.204 0.192 0.192
Boron 5 [IMAC] 0.36 0.35 0.35 0.44 0.34 0.27 0.488 - 0.424 0.381 0.385 0.371
Cadmium 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 [AQ] 13 8.8 6.2 17 1.6 16 19.0 17.2 15.6 14.5 13.9 13.1
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 48.2 45.0 41.7 38.3
Manganese 0.05 [AO] 0.56 0.76 0.93 0.76 0.63 0.840 0.906 0.753 0.868 0.758 0.839 0.683
Potassium - 30 32 29 29 27 20 29.6 33.0 25.6 24.7 21.4 21.3
Sodium 200 [AO] 160 110 82 87 44 40 61.8 62.3 49.0 46.9 29.2 44.8
Zinc 5 [AQ] 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. 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.

10. Shaded values indicate exceedance of ODWQS.
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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 OoDWQS
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 [OG] 731 718 683 664 973 726 738 658 663 655 663 605
Chloride 250 [AO] 19.3 17.1 14.3 12.7 171 14.2 11.6 8.4 124 16.2 10.0 11.9
Nitrate(as N) 10 (MAC) d <0.1 <0.1 <0.25 <0.5 <0.1 <0.1 <0.05 <0.1 <0.05 <0.05 <0.05 0.10
Nitrite(as N) 1 (MAC)d <0.1 <0.1 <0.25 <0.5 <0.1 <0.1 0.64 <0.1 <0.05 <0.05 <0.05 <0.05
Ammonia(as N) 23.8 21.0 21.0 21.2 216 18.8 21.8 18.2 254 26.0 3.97 234
Total Kjeldahl Nitrogen(as N) 275 23.2 22.2 22.4 21.9 19.6 22.9 20.1 256 28.3 26.4 31.0
Organic Nitrogen 0.15 3.7 2.2 1.2 1.20 0.3 0.8 1.10 1.90 0.20 2.30 22.43 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 [AO] 15 13.7 8.5 5.9 9.3 8.1 <0.2 12.5 8.9 14.0 27.7 10.9
Conductivity (us/cm) 1490 1290 1360 1270 1420 1380 1390 1240 1300 1360 1320 1270
pH 7.44 7.32 7.87 7.80 7.36 7.35 7.31 741 74 714 7.48 7.27
Sulphate (as SO4) 250 (AO) 41 45 29.0 57.4 27 60 29 27 27 29 19 35
Hardness(as CaCO3) 80-100 [OG] 664 587 559 607 630 674 635 592 576 588 637 561
Aluminum 0.1 [OG] 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 0.177 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 0.413 0.393 0.434 0.406 0.475 0.362
Cadmium 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 [AQ] 18.9 16.1 17.2 13.0 18.7 20.7 17.1 14.3 19.4 19.0 235 18.1
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 36.5 35.2 38.8 39.2 39.5 39.6 36.4 38.6 33.5 38.8 32.6
Manganese 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
Potassium - 243 21.8 19.1 224 21.7 22.8 23.1 21.9 232 22.7 21.0 20.8
Sodium 200 [AO] 457 37.6 27.0 25.9 31.4 36.9 35.0 241 30.3 41.8 26.3 243
Zinc 5 [AQ] <0.005 <0.005 0.006 <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. 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.

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

ow4 ow4 ow4 ow4 ow4 ow4 ow4 ow4
Chemical OoDWQS
Parameter Jul-20 Nov-20 Jun-21 Nov-21 Jun-22 Nov-22 May-23 Sep-23
Alkalinity(as CaCO3) 30 - 500 [OG] 661 608 641 663 633 712 690 732
Chloride 250 [AO] 10.9 9.6 7.9 76 7.8 11.9 7.9 12.7
Nitrate(as N) 10 (MAC) d 0.1 <0.05 <0.05 0.29 <0.05 0.10 <0.05 0.25
Nitrite(as N) 1 (MAC)d <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Ammonia(as N) 24.8 25.8 20.6 14.0 14.9 26.2 228 251
Total Kjeldahl Nitrogen(as N) 27.4 37.2 20.6 15.0 19.4 28.2 21.5 146
Organic Nitrogen 0.15 2.60 11.40 <0.1 1.0 45 2.0 <0.1 120.9
Phenols <0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.001 <0.001
Dissolved Organic Carbon(DOC) 5 [AO] 13.1 8.9 12.0 8.1 11.7 8.8 9.9 15.2
Conductivity (us/cm) 1270 1260 1270 1230 1270 1330 1270 1410
pH 7.27 7.19 7.24 7.44 7.25 7.69 7.47 7.32
Sulphate (as SO4) 250 (AO) 21 29 33 29 15 17 25 14
Hardness(as CaCO3) 80-100 [OG] 579 595 667 609 625 581 575 597
Aluminum 0.1 [0G] 0.08 0.08 0.11 0.10 0.06 0.05 0.05 0.1
Barium 1 [MAC] 0.188 0.191 0.185 0.152 0.166 0.188 0.148 0.192
Boron 5 [IMAC] 0.445 0.399 0.402 0.390 0.440 0.465 0.382 0.468
Cadmium 0.005 (MAC) <0.000028 <0.000028 <0.000015 0.000024 <0.000028 <0.000028 <0.000028 <0.000015
Calcium - 174 178 206 189 194 178 175 184
Chromium 0.05 (MAC) <0.002 <0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.001
Copper 1[AQ] <0.002 <0.002 0.004 <0.002 0.0027 0.0016 <0.0002 0.0006
Iron 0.3 [AQ] 21.8 18.2 10.3 9.60 17.0 15.8 16.7 16.2
Lead 0.01 (MAC)c 0.00006 <0.00004 <0.00002 0.00010 0.00012 0.00006 <0.00004 <0.00004
Magnesium - 34.9 36.3 371 33.3 34.2 33.3 33.2 33.3
Manganese 0.05 [AQ] 0.697 0.665 0.638 0.595 0.822 0.659 0.606 0.616
Potassium - 20.6 21.5 20.1 18.0 154 19.6 15.6 19.9
Sodium 200 [AO] 20.4 25.7 215 17.2 17.8 33 16.7 30.2
Zinc 5 [AQ] <0.005 <0.005 <0.005 <0.005 0.008 <0.005 <0.005 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.

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

OWS5 OWwW5 Ows5 OWS5 OW5 Ows5 Oows5 Oows5 Oows5 Ow5 Oows5 OWS5
Chemical obDwas
Parameter Jul-07 Dec-07 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
Chloride 250 [AO] 6 4 4 4 3 3 4 2.8 2.8 2.7 2.6 2.7
Nitrate(as N) 10 (MAC) d nd nd nd nd nd nd <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Nitrite(as N) 1 (MAC)d nd nd nd nd nd nd <0.01 <0.1 <0.1 <0.1 <0.1 <0.1
Ammonia(as N) 0.14 nd 0.16 0.13 0.07 nd <0.05 0.03 0.11 0.11 0.07 0.09
Total Kjeldahl Nitrogen(as N) 0.5 0.2 0.9 0.7 0.9 0.5 0.6 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 <0.55 0.87 0.14 0.39 0.31 0.71
Phenols nd nd nd nd nd nd <0.001 0.003 <0.001 <0.001 <0.001 <0.001
Dissolved Organic Carbon(DOC) 5 [AQ] 1.9 0.8 1 0.7 0.8 1.1 0.8 0.8 1.2 1.3 23 12.6
Conductivity (us/cm) 498 556 493 504 513 509 560 520 537 497 518 501
pH 8.2 8.2 8.1 8 7.9 8.1 8.2 7.76 7.86 8.01 7.87 7.94
Sulphate (as SO4) 250 (AO) 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 [OG] 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
Cadmium 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 59.3
Chromium 0.05 (MAC) nd nd nd nd nd nd <0.005 <0.002 <0.002 <0.002 <0.002 <0.002
Copper 1 [AO] nd 0.002 nd 0.001 nd 0.001 0.004 <0.002 <0.002 <0.002 <0.002 <0.002
Iron 0.3 [AQ] 0.13 nd 0.13 nd nd nd <0.1 0.013 0.037 0.047 0.160 0.317
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 28.3 30.6 27.0 28.8 26.4
Manganese 0.05 [AQ] 0.28 0.006 0.22 0.38 0.56 0.003 0.200 0.215 0.276 0.222 0.196 0.347
Potassium - 0.87 0.92 2.3 0.93 0.84 0.83 1.1 0.8 1.0 0.8 0.8 0.7
Sodium 200 [AO] 3.4 3.4 6.4 3.3 5.2 3.3 31 15.6 3.7 3.5 3.2 3.3
Zinc 5 [AQ] 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. 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 mgl/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

Oow5 OwW5 OowWs5 Oows5 ows5 OoWwWs5 Oow5 OWwWs5 Oow5 OoWws5 ows5 ows
Chemical obDwas
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 [OG] 250 236 243 240 265 257 273 239 253 240 235 226
Chloride 250 [AO] 24 2.3 2.8 2.60 3.19 2.3 2.0 3.7 27 2.3 1.9 2.0
Nitrate(as N) 10 (MAC) d 0.1 <0.1 0.1 <0.05 <0.10 <0.1 0.1 <0.05 <0.1 0.06 <0.05 0.09
Nitrite(as N) 1 (MAC)d <0.1 <0.1 <0.1 <0.05 <0.10 <0.1 <0.1 <0.05 0.2 <0.05 <0.05 <0.05
Ammonia(as N) 0.07 0.08 0.06 <0.02 0.07 0.07 0.07 0.10 0.08 0.17 0.17 0.23
Total Kjeldahl Nitrogen(as N) 0.22 0.20 0.14 <0.10 0.23 0.12 0.23 0.11 0.3 0.2 0.2 0.2
Organic Nitrogen 0.15 0.15 0.12 0.08 <0.10 0.16 0.05 0.16 0.01 0.22 0.03 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 [AQ] 3 2.7 2.3 1.1 0.8 25 1.0 1.2 24 1.4 21 23
Conductivity (us/cm) 426 501 470 497 502 491 519 498 490 476 512 489
pH 8.01 7.96 7.90 8.44 7.84 7.95 7.91 7.95 7.98 8.05 7.88 7.90
Sulphate (as S04) 250 (AO) 23 24 24 24.2 21.9 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 [OG] 0.04 0.11 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 0.100 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
Cadmium 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 71.9 64.0 62.3 55.7 63.6 62.9
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 [AO] <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 [AQ] 0.068 0.214 0.128 0.267 0.140 0.177 0.163 0.139 0.131 0.094 0.074 0.236
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 27.4 26.4 24.7 25.3 26.8 30.0 28.5 276 26.8 26.3 28.0
Manganese 0.05 [AQ] 0.211 0.328 0.200 0.255 0.245 0.267 0.233 0.379 0.267 0.213 0.076 0.236
Potassium - 0.7 0.8 0.9 0.71 0.90 0.7 0.9 0.7 0.8 0.6 0.7 0.7
Sodium 200 [AO] 29 3.5 3.2 2.96 3.20 3.5 4.0 3.8 34 3.6 3.5 3.6
Zinc 5 [AO] 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. 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.

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

Oow5 OoWws5 Oow5 Oows5 OowW5 OWwWs5 ows5 ows Oow5
Chemical obwas
Parameter Nov-19 Jul-20 Nov-20 Jun-21 Nov-21 Jun-22 Nov-22 May-23 Sep-23
Alkalinity(as CaCO3) 30 - 500 [OG] 238 238 225 231 293 236 298 257 262
Chloride 250 [AO] 2.0 24 2.5 23 1.6 1.8 1.7 2.2 2.7
Nitrate(as N) 10 (MAC) d 0.11 0.06 <0.05 <0.05 0.10 <0.05 0.11 <0.05 0.11
Nitrite(as N) 1 (MAC) d <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Ammonia(as N) 0.15 0.1 0.1 0.14 0.16 0.18 0.06 0.16 0.15
Total Kjeldahl Nitrogen(as N) 0.1 0.2 0.2 0.1 0.2 0.3 0.4 0.3 0.3
Organic Nitrogen 0.15 <0.05 0.10 0.10 <0.1 0.04 0.12 0.34 0.14 0.15
Phenols <0.002 <0.002 <0.002 0.002 <0.001 <0.001 <0.001 <0.001 <0.001
Dissolved Organic Carbon(DOC) 5 [AO] 2.7 1.9 1.1 22 22 2.3 29 1.9 3.2
Conductivity (us/cm) 512 483 486 482 545 494 558 503 516
pH 7.95 7.96 8.08 8.05 8.26 7.82 7.86 7.86 7.55
Sulphate (as SO4) 250 (AO) 14 22 18 21 16 20 15 20 18
Hardness(as CaCO3) 80-100 [OG] 263 252 275 277 261 257 200 252 250
Aluminum 0.1 [OG] 0.05 0.02 0.03 0.04 0.03 0.01 0.03 <0.01 0.02
Barium 1 [MAC] 0.091 0.094 0.098 0.093 0.086 0.091 0.088 0.080 0.092
Boron 5 [IMAC] 0.019 0.015 <0.005 0.015 0.025 0.009 0.02 0.014 0.017
Cadmium 0.005 (MAC) 0.000042 <0.000015 0.000022 0.000016 0.000021 <0.000015 0.000038 0.000025 <0.000015
Calcium - 61.6 57.1 62.3 63.9 58.4 59.0 59.9 56.4 57.6
Chromium 0.05 (MAC) <0.001 <0.002 <0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.001
Copper 1 [AO] 0.0023 <0.002 <0.002 0.005 <0.002 0.0003 0.0010 0.0004 0.0009
Iron 0.3 [AQ] 0.025 0.1 0.024 0.047 <0.005 0.115 <0.005 <0.005 0.053
Lead 0.01 (MAC)c 0.00004 0.00003 0.00003 0.00006 0.00007 <0.00002 0.00012 <0.00002 <0.00002
Magnesium - 26.6 26.7 29.1 28.5 279 26.7 26.2 26.9 259
Manganese 0.05 [AQ] 0.080 0.173 0.024 0.053 0.042 0.255 0.020 0.047 0.140
Potassium - 0.8 0.8 1 0.7 1.1 0.8 0.9 0.8 0.8
Sodium 200 [AO] 3.4 3.5 3.5 3.6 26.2 4.3 21.9 5.3 3.7
Zinc 5 [AO] 0.009 <0.005 0.01 <0.005 0.021 <0.005 0.071 0.016 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.

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

Oweé Ooweé oweé Ooweé Ooweé Ooweé owe oweé owe oweé owe Ooweé
Chemical obDwas
Parameter Jul-07 Dec-07 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 [OG] 254 246 251 255 245 257 259 278 265 270 271 274
Chloride 250 [AO] 8 9 5 5 4 3 6 3.1 3.3 3.3 4.1 3.7
Nitrate(as N) 10 (MAC) d nd nd nd nd nd nd <0.1 <0.1 <0.1 0.1 <0.1 0.1
Nitrite(as N) 1 (MAC)d nd nd nd nd nd nd <0.01 <0.1 <0.1 <0.1 <0.1 <0.1
Ammonia(as N) 0.24 0.16 0.38 0.19 0.27 0.3 0.22 0.11 0.29 0.28 0.25 0.30
Total Kjeldahl Nitrogen(as N) 0.4 0.4 5 1.3 4 7 7 1.17 2.06 0.61 5.17 5.61
Organic Nitrogen 0.15 0.16 0.24 4.62 1.11 3.73 6.7 6.78 1.06 1.77 0.33 4.92 5.31
Phenols nd nd nd nd nd nd <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Dissolved Organic Carbon(DOC) 5 [AQ] 1.4 0.8 1.8 0.6 0.8 1 0.8 1.1 1.5 0.9 1.6 3.0
Conductivity (us/cm) 507 534 518 508 496 512 513 528 543 522 509 535
pH 8.1 8.1 8 8.1 7.8 7.9 7.9 7.58 7.79 8.06 7.80 7.91
Sulphate (as SO4) 250 (AO) 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
Cadmium 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 72.8 64.5 67.8 62.6
Chromium 0.05 (MAC) nd nd nd nd nd nd <0.005 <0.002 <0.002 <0.002 <0.002 <0.002
Copper 1[AO] 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 23.9 251 23.2 22.7 225
Manganese 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
Potassium - 1.1 0.83 2.6 1 0.8 0.82 0.7 0.8 1.1 0.9 0.9 0.8
Sodium 200 [AO] 14 12 14 11 11 10 9.1 8.3 9.8 8.3 8.7 9.2
Zinc 5 [AQ] 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. 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 mgl/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

owe owe oweé owe oweé oweé owe oweé owe oweé owe Ooweé
Chemical obDwas
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 [OG] 265 271 291 308 306 287 284 259 298 293 279 277
Chloride 250 [AQ] 3.2 3.1 2.9 2.79 3.67 3.5 3.1 4.9 2.8 2.7 2.2 2.4
Nitrate(as N) 10 (MAC) d <0.1 <0.1 <0.1 <0.10 <0.10 <0.1 <0.1 <0.05 <0.1 <0.05 <0.05 0.08
Nitrite(as N) 1(MAC)d <0.1 <0.1 <0.1 <0.10 <0.10 <0.1 <0.1 <0.05 0.2 <0.05 <0.05 <0.05
Ammonia(as N) 0.21 0.33 0.23 0.21 0.26 0.18 0.17 0.08 0.24 0.31 0.36 0.40
Total Kjeldahl Nitrogen(as N) 21.8 2.58 1.32 0.43 0.51 0.23 0.36 0.31 0.5 0.8 1.7 24
Organic Nitrogen 0.15 21.59 2.25 1.09 0.22 0.25 0.05 0.19 0.23 0.26 0.49 1.34 2.0
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 2.9 3.2 1.9 1.1 1.2 0.7 1.3 3.0 1.9 29 4.8
Conductivity (us/cm) 436 547 531 585 571 528 551 527 563 545 578 556
pH 8.03 7.93 7.82 8.40 8.05 7.93 7.89 7.89 7.79 7.94 7.55 8.09
Sulphate (as S04) 250 (AO) 14 11 10 7.03 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 [OG] 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
Cadmium 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 72.0 72.5 74.8 734 68.0 78.6 67.6 721 70.5 84.9 73.6
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 [AO] 0.0001 <0.002 <0.0001 <0.003 <0.003 <0.002 <0.0001 <0.002 <0.002 <0.002 <0.002 0.005
Iron 0.3 [AQ] 0.256 0.953 1.10 1.38 0.403 0.436 0.742 1.02 0.899 1.30 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 - 20.6 24.4 24.7 23.9 23.6 23.5 26.0 243 252 25.8 26.7 24.9
Manganese 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
Potassium - 0.8 1.0 0.9 0.71 0.93 0.7 0.9 0.7 0.9 0.7 0.8 0.7
Sodium 200 [AO] 8 8.9 6.6 5.32 6.45 8.6 9.8 10.5 8.2 8.2 7.2 7.7
Zinc 5[AO] <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. 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. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

owe oweé owe oweé owe oweé owe oweé owe
Chemical obwas
Parameter Nov-19 Jul-20 Nov-20 Jun-21 Nov-21 Jun-22 Nov-22 May-23 Sep-23
Alkalinity(as CaCO3) 30 - 500 [OG] 258 265 241 259 292 286 294 285 295
Chloride 250 [AO] 3.1 4.5 4.6 4.4 3.0 3.1 23 3.3 3.4
Nitrate(as N) 10 (MAC) d 0.13 0.11 <0.05 0.08 <0.05 <0.05 0.13 0.05 <0.05
Nitrite(as N) 1 (MAC) d <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Ammonia(as N) 0.35 0.33 0.26 0.33 0.38 0.38 0.33 0.30 0.44
Total Kjeldahl Nitrogen(as N) 0.5 0.4 0.3 1.4 3.8 3.5 1.0 0.7 1.2
Organic Nitrogen 0.15 0.15 0.07 0.04 1.07 3.42 3.12 0.67 04 0.76
Phenols <0.002 <0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.001 <0.001
Dissolved Organic Carbon(DOC) 5 [AO] 4.2 23 1.7 22 23 3.1 0.8 1.0 2.8
Conductivity (us/cm) 544 526 523 525 548 577 551 539 569
pH 7.87 7.83 7.89 7.97 7.91 7.76 7.84 7.99 7.55
Sulphate (as SO4) 250 (AO) 13 17 18 17 12 11 1 13 1
Hardness(as CaCO3) 80-100 [OG] 274 269 274 287 309 285 282 294 266
Aluminum 0.1 [OG] 0.06 0.02 0.12 0.07 0.15 0.02 0.06 0.20 0.04
Barium 1 [MAC] 0.061 0.081 0.078 0.077 0.078 0.071 0.080 0.066 0.075
Boron 5 [IMAC] 0.018 0.026 <0.005 0.024 0.025 0.014 0.025 0.024 0.029
Cadmium 0.005 (MAC) <0.000015 <0.000015 <0.000015 0.000037 0.000024 <0.000015 <0.000015 0.000017 0.000016
Calcium - 71.0 67 67.1 725 78.9 725 71.2 724 67.9
Chromium 0.05 (MAC) <0.001 <0.002 <0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.001
Copper 1 [AO] 0.0003 <0.002 <0.002 0.012 <0.002 <0.0001 0.0006 0.0031 0.0002
Iron 0.3 [AQ] 0.983 0.777 0.463 1.06 1.25 1.02 0.416 1.15 1.01
Lead 0.01 (MAC)c <0.00002 0.00016 0.00013 0.00011 0.00020 0.00003 0.00006 0.00042 <0.00002
Magnesium - 234 24.6 259 25.8 271 254 252 27.5 235
Manganese 0.05 [AQ] 0.111 0.072 0.039 0.065 0.111 0.113 0.086 0.082 0.062
Potassium - 0.7 1 1 0.8 0.9 0.9 1.0 0.8 0.9
Sodium 200 [AO] 6.3 8.8 10.5 9.6 8.5 7.6 9.0 9.0 8.3
Zinc 5 [AO] 0.134 0.033 0.009 0.027 0.043 0.016 0.015 0.037 0.01

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

Oow7 ow7 ow7 Oow7 ow7 ow7 ow7 ow7 ow7 ow7 ow7 ow7
Chemical obwas
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 [OG] 269 248 278 242 349 284 252 Dry 273 Dry 269 288
Chloride 250 [AO] 4 2 2 4 nd 3 0.9 0.9 1.1 0.8
Nitrate(as N) 10 (MAC) d IS nd nd 0.1 nd <0.1 <0.1 <0.1 0.1 0.1
Nitrite(as N) 1 (MAC) d IS nd nd nd nd <0.01 <0.1 <0.1 <0.1 <0.1
Ammonia(as N) IS 0.08 0.06 0.08 nd <0.05 <0.01 0.03 <0.01 <0.01
Total Kjeldahl Nitrogen(as N) IS 2.1 0.7 4 2 3 0.77 0.12 4.48 30.9
Organic Nitrogen 0.15 IS 2.02 0.64 3.92 2 <2.95 <0.77 0.09 4.48 30.9
Phenols IS nd nd nd nd <0.001 <0.001 <0.001 <0.001 <0.001
Dissolved Organic Carbon(DOC) 5 [AQ] IS 3.1 0.9 0.8 1.2 0.9 0.8 0.8 3.7 34
Conductivity (us/cm) 478 459 502 458 626 526 457 493 497 442
pH 8.2 8.1 7.9 7.8 7.9 7.9 7.62 8.06 7.86 7.86
Sulphate (as SO4) 250 (AO) 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 [OG] 1S nd nd nd nd <0.005 0.02 0.03 0.03 0.03
Barium 1 [MAC] IS 0.008 0.007 0.006 0.008 0.006 0.008 0.007 0.010 0.007
Boron 5 [IMAC] IS nd nd nd nd <0.01 0.006 0.011 0.006 <0.005
Cadmium 0.005 (MAC) IS nd nd 0.0011 0.0003 0.0002 0.00005 0.00003 0.00008 <0.00002
Calcium - IS 69 76 61 100 79 71.1 79.6 741 73
Chromium 0.05 (MAC) IS nd nd nd nd <0.005 <0.002 <0.002 <0.002 <0.002
Copper 1 [AO] IS 0.001 0.001 0.002 nd 0.001 <0.002 <0.002 <0.002 0.0002
Iron 0.3 [AQ] IS nd nd nd nd <0.1 <0.005 0.019 0.009 0.01
Lead 0.01 (MAC)c IS nd nd nd nd <0.0005 <0.00002 <0.00002 <0.00002 <0.00002
Magnesium - IS 19 21 15 28 23 19.8 215 20.2 19.8
Manganese 0.05 [AQ] IS 0.012 0.007 0.032 0.027 0.240 0.104 0.043 0.119 0.179
Potassium - IS 2.2 0.67 0.61 0.54 0.62 0.5 0.7 0.7 0.4
Sodium 200 [AO] IS 3.9 1.2 1.2 0.89 4.2 0.9 0.8 1.6 0.8
Zinc 5 [AQ] IS 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. 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. 1S 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 ow7? ow7 ow7 ow7 ow7 ow7? ow? ow7? ow? ow7?
Chemical obDwas
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 [OG] 262 312 259 Dry 288 Dry 283 376 270 362 291 304
Chloride 250 [AO] 1.0 1.4 1.40 1.1 29 1.8 1.0 0.7 0.8 0.5
Nitrate(as N) 10 (MAC) d 0.1 <0.1 <0.10 0.1 <0.05 <0.1 <0.05 <0.05 0.08 0.27
Nitrite(as N) 1(MAC)d <0.1 <0.1 <0.10 <0.1 <0.05 0.3 <0.05 <0.05 <0.05 <0.05
Ammonia(as N) <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 0.02 0.04 0.20 0.05
Total Kjeldahl Nitrogen(as N) 0.99 0.39 <0.10 <0.05 0.06 0.2 0.5 0.5 0.9 0.3
Organic Nitrogen 0.15 0.99 0.39 <0.10 <0.05 0.06 0.20 0.48 0.46 0.70 0.25
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] 2.8 4.5 1.2 1.7 1.6 3.5 14 26 3.8 35
Conductivity (us/cm) 504 549 478 497 524 663 489 704 524 606
pH 7.87 7.69 8.45 7.88 7.83 7.75 7.96 7.37 8.02 7.78
Sulphate (as SO4) 250 (AO) 2 1 217 3 3 2 2 2 2 2
Hardness(as CaCO3) 80-100 [OG] 299 324 248 286 311 396 281 398 310 389
Aluminum 0.1 [OG] 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 0.011 0.013 0.010 0.012 0.008 0.017
Boron 5 [IMAC] <0.005 0.011 <0.010 0.006 <0.005 0.009 0.005 0.006 <0.005 0.007
Cadmium 0.005 (MAC) <0.00002 <0.00002 <0.001 0.00002 0.000073 0.000015 <0.000015 0.000028 0.000016 0.000094
Calcium - 83.3 89.2 68.5 78.0 85.1 110 74.6 111 83.5 105
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 [AO] <0.002 0.0003 <0.003 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.0024
Iron 0.3 [AQ] 0.010 0.214 <0.010 0.006 <0.005 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 - 221 24.6 18.8 221 23.9 29.4 22.9 29.3 247 30.7
Manganese 0.05 [AQ] 0.239 0.333 0.111 0.081 0.017 0.206 0.004 0.203 0.022 0.048
Potassium - 0.7 0.7 0.41 0.5 0.5 0.5 0.4 0.3 0.4 0.5
Sodium 200 [AO] 1.1 1.0 0.82 1.0 1.1 1.0 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. 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. 1S 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 ow7 ow7 ow7 ow7 ow? ow7?
Chemical obwas
Parameter Jul-20 Nov-20 Jun-21 Nov-21 Jun-22 Nov-22 May-23 Sep-23
Alkalinity(as CaCO3) 30 - 500 [OG] 282 313 279 342 270 339 280 355
Chloride 250 [AO] 1.3 1.6 1.7 0.8 0.9 1.2 1.7 2.3
Nitrate(as N) 10 (MAC) d 0.11 0.07 0.08 <0.05 0.06 0.13 0.15 0.13
Nitrite(as N) 1 (MAC) d <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Ammonia(as N) 0.05 0.03 0.02 0.05 0.02 <0.01 <0.01 <0.05
Total Kjeldahl Nitrogen(as N) 0.3 0.2 0.7 1 0.7 0.9 0.6 04
Organic Nitrogen 0.15 0.25 0.17 0.68 0.95 0.68 0.9 0.6 04
Phenols <0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.001 <0.001
Dissolved Organic Carbon(DOC) 5 [AO] 2.4 1.9 2.6 5 25 0.9 1.0 3.4
Conductivity (us/cm) 517 608 528 601 534 602 496 648
pH 7.76 7.95 7.92 7.8 7.78 7.85 7.90 7.54
Sulphate (as S04) 250 (AO) 2 3 2 1 2 3 2 2
Hardness(as CaCO3) 80-100 [OG] 293 367 319 342 295 356 156 333
Aluminum 0.1 [OG] 0.03 0.05 0.06 0.06 0.02 0.05 0.02 0.07
Barium 1 [MAC] 0.012 0.014 0.011 0.013 0.010 0.019 0.009 0.013
Boron 5 [IMAC] 0.006 <0.005 0.005 0.007 <0.005 0.005 <0.005 0.008
Cadmium 0.005 (MAC) 0.000017 0.000355 0.000022 0.000038 0.000030 0.000031 <0.000015 <0.000015
Calcium - 78.8 100 87 94.3 79.3 97.0 72.7 911
Chromium 0.05 (MAC) <0.002 <0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.001
Copper 1 [AO] <0.002 0.002 0.011 <0.002 0.0010 0.0027 0.0071 0.001
Iron 0.3 [AQ] 0.018 <0.005 0.016 0.022 <0.005 0.031 <0.005 0.255
Lead 0.01 (MAC)c 0.00003 0.0003 0.00010 0.00003 0.00003 0.00010 0.00002 0.00011
Magnesium - 234 28.3 246 25.8 236 27.5 215 255
Manganese 0.05 [AQ] 0.184 0.001 0.059 0.047 0.021 0.007 <0.001 0.155
Potassium - 0.5 0.4 0.5 0.5 0.6 0.6 0.5 0.5
Sodium 200 [AO] 0.9 0.8 1.0 5.3 1.3 1.2 2.7 11.8
Zinc 5 [AO] <0.005 0.005 <0.005 0.103 0.010 0.012 <0.005 0.021

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. 1S 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 Oow11-16 OwW11-16 OW11-16 OW11-16 OW11-16 Ow11-16 OW11-16 Ow11-16 OW11-16 OW11-16 OW11-16

Chemical obwas
Parameter Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19 Nov-19 Jul-20 Nov-20 Jun-21 Nov-21 Jun-22
Alkalinity(as CaCO3) 30 - 500 [OG] 340 323 329 342 313 309 302 326 291 317 339 324
Chloride 250 [AO] 5.2 3.6 7.2 1.8 54 1.6 8.6 4.4 4.8 2.3 1.5 14
Nitrate(as N) 10 (MAC) d 2.4 0.97 2.3 0.87 2.53 0.87 4.79 1.49 2.82 0.80 1.04 0.75
Nitrite(as N) 1 (MAC) d <0.1 <0.05 0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Ammonia(as N) <0.01 <0.01 <0.01 0.08 0.03 0.16 0.06 0.04 0.01 0.02 0.01 <0.01
Total Kjeldahl Nitrogen(as N) 0.17 0.12 0.2 0.6 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.2
Organic Nitrogen 0.15 0.17 0.12 0.20 0.52 0.17 0.04 0.04 0.06 0.09 0.08 0.09 0.2
Phenols <0.001 <0.001 <0.001 <0.001 0.016 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001 <0.001
Dissolved Organic Carbon(DOC) 5 [AO] 0.4 1.0 25 1.0 1.4 3.5 1.9 2.8 1.1 26 1.9 23
Conductivity (us/cm) 659 609 613 577 655 597 674 621 607 610 610 632
pH 7.88 7.91 7.96 7.97 7.65 8.07 7.85 7.83 7.75 7.99 7.96 7.88
Sulphate (as S04) 250 (AO) 14 5 6 3 10 3 8 7 4 5 5 3
Hardness(as CaCO3) 80-100 [OG] 396 362 349 327 354 368 356 360 357 380 376 362
Aluminum 0.1 [OG] 0.04 0.03 0.05 0.05 0.05 0.05 0.05 0.04 0.04 0.07 0.07 0.07
Barium 1 [MAC] 0.032 0.026 0.027 0.023 0.028 0.023 0.027 0.034 0.029 0.029 0.029 0.027
Boron 5 [IMAC] 0.039 <0.005 0.022 0.007 0.024 <0.005 0.024 0.008 <0.005 0.010 0.023 <0.005
Cadmium 0.005 (MAC) | <0.00002 <0.000014 <0.000014 <0.000015 <0.000015 | <0.000015 <0.000015 <0.000015 <0.000015 <0.000015 <0.000015 <0.000015
Calcium - 110 97.0 95.0 85.4 96.2 98.0 95.8 94.9 94.5 102 101 96.4
Chromium 0.05 (MAC) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002 <0.001
Copper 1 [AO] 0.0002 <0.002 <0.002 <0.002 <0.002 0.002 0.0005 <0.002 0.002 <0.002 <0.002 0.0010
Iron 0.3 [AO] <0.005 <0.005 <0.005 0.032 <0.005 <0.005 0.005 0.01 0.011 <0.005 0.063 0.054
Lead 0.01 (MAC)c <0.00002 <0.00002 <0.00002 0.00004 <0.00002 0.00004 <0.00002 0.00011 0.00003 <0.00002 0.00011 0.00010
Magnesium - 29.7 29.0 27.2 276 27.7 30.0 28.3 29.9 29.4 30.3 30.0 29.4
Manganese 0.05 [AQ] 0.003 <0.001 <0.001 0.004 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.009 0.006
Potassium - 0.5 0.4 0.4 0.3 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.5
Sodium 200 [AO] 6.5 21 2.6 1.7 4.1 2.0 3.6 2.4 3.2 2.6 3.2 1.7
Zinc 5[AQ] <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. 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 0W11-16 OwW11-16
Chemical obwas
Parameter Nov-22 May-23 Sep-23
Alkalinity(as CaCO3) 30 - 500 [OG] 327 357 338
Chloride 250 [AQ] 2.1 23 25
Nitrate(as N) 10 (MAC) d 2.47 2.05 1.66
Nitrite(as N) 1(MAC)d <0.05 <0.05 <0.05
Ammonia(as N) <0.01 <0.01 <0.05
Total Kjeldahl Nitrogen(as N) 0.2 0.1 0.2
Organic Nitrogen 0.15 0.2 0.1 0.2
Phenols <0.001 <0.001 <0.001
Dissolved Organic Carbon(DOC) 5 [AQ] 0.5 1.0 4
Conductivity (us/cm) 612 646 627
pH 7.87 7.92 7.81
Sulphate (as SO4) 250 (AO) 4 5 4
Hardness(as CaCO3) 80-100 [OG] 354 355 325
Aluminum 0.1 [OG] 0.05 0.02 0.05
Barium 1 [MAC] 0.027 0.025 0.025
Boron 5 [IMAC] 0.019 0.005 0.024
Cadmium 0.005 (MAC) <0.000015 <0.000015 <0.000015
Calcium - 93.8 93.3 87.1
Chromium 0.05 (MAC) 0.001 <0.001 <0.001
Copper 1 [AO] 0.0012 0.0008 0.0006
Iron 0.3 [AO] 0.036 <0.005 0.006
Lead 0.01 (MAC)c 0.00008 <0.00002 <0.00002
Magnesium - 291 29.6 26
Manganese 0.05 [AQ] 0.004 <0.001 <0.001
Potassium - 0.5 0.5 0.5
Sodium 200 [AQ] 2.3 1.8 2.8
Zinc 5 [AO] <0.005 <0.005 <0.005
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

OW12 Oow12 OWwW12 Oow12 OwW12 Ow12 Ow12 Oow12 OW12 Oow12 OwW12 OWwW12
Chemical obDwas
Parameter Jul-07 Dec-07 Jul-08 Dec-08 Jul-09 Dec-09 Mar-10 Jun-11 Oct-11 Jun-12 Oct-12 Jun-13
A inity(as CaCO3) 30 - 500 [OG] 381 359 359 383 365 372 369 384 366 360 365 359
Chloride 250 [AO] 21 17 19 17 17 9 11 4.7 6.2 7.1 6.1 4.9
Nitrate(as N) 10 (MAC) d 44 3.9 48 44 4.1 3.4 3.0 1.7 2.0 17 15 15
Nitrite(as N) 1 (MAC) d nd 0.01 nd nd nd nd 0.04 <0.1 <0.1 <0.1 <0.1 <0.1
Ammonia(as N) 0.19 IS 0.11 nd 0.06 IS 0.09 <0.01 <0.01 0.03 <0.01 <0.01
Total Kjeldahl Nitrogen(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 1S 2.89 nd 5.94 1S 3.91 <0.79 <1.00 0.46 0.16 1.21
Phenols nd IS nd nd nd IS <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Dissolved Organic Carbon(DOC) 5 [AQ] 6.1 IS 2 2 2.3 IS 2.2 1.4 1.9 2.1 1.8 4.5
Conductivity (us/cm) 942 977 1000 994 993 919 904 813 914 873 831 821
pH 8.2 8.1 8.1 8 7.8 7.9 7.9 7.58 7.84 8.04 7.82 7.94
Sulphate (as SO4) 250 (AO) 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 [OG] nd nd nd nd nd 1S <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 IS 0.44 0.424 - 0.549 0.485 0.328
Cadmium 0.005 (MAC) 0.0006 0.0003 nd 0.0002 0.0002 IS 0.0001 <0.00002 <0.00002 0.00003 <0.00002 <0.00002
Calcium - 98 88 89 92 95 IS 80 88.8 89.9 83.9 82.8 78.6
Chromium 0.05 (MAC) nd nd nd nd nd IS <0.005 <0.002 <0.002 <0.002 <0.002 <0.002
Copper 1 [AO] 0.002 0.001 0.002 0.001 0.001 IS <0.001 <0.002 <0.002 <0.002 <0.002 <0.002
Iron 0.3 [AQ] nd nd nd nd nd IS <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 55.8
Manganese 0.05 [AQ] 0.003 0.077 0.002 nd nd IS 0.037 <0.001 <0.001 <0.001 <0.001 <0.001
Potassium - 12 9.6 14 15 14 IS 12 10.6 15.9 12.2 1.1 12.0
Sodium 200 [AO] 9.7 8 12 11 11 IS 9.2 8.1 10.5 9.4 9.1 6.2
Zinc 5 [AQ] 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. 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

ow12 OW12 ow12 ow12 0ow12 ow12 ow12 ow12 Oow12 ow12 ow12 ow12
Chemical obDwas
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 [OG] 357 327 337 334 343 368 368 339 317 339 312 319
Chloride 250 [AQ] 57 3.7 6.0 6.90 7.50 4.1 4.1 5.2 4.4 3.7 3.8 3.4
Nitrate(as N) 10 (MAC) d 1.5 1.1 2.0 2.37 1.98 1.2 1.3 1.26 2.0 1.68 1.63 1.66
Nitrite(as N) 1 (MAC)d <0.1 <0.1 <0.1 <0.05 <0.25 <0.1 <0.1 <0.05 0.2 <0.05 <0.05 <0.05
Ammonia(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 0.65 0.21 0.22 0.18 0.05 0.28 0.32 0.3 0.5 0.2 0.3
Organic Nitrogen 0.15 0.95 0.65 0.21 0.22 0.18 0.05 0.28 0.32 0.30 0.44 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 [AQ] 5.4 3.3 3.9 2.0 1.8 21 1.6 1.9 4.0 2.0 3.2 5.6
Conductivity (us/cm) 709 726 770 827 772 745 782 778 776 709 762 732
pH 7.96 7.94 7.83 8.40 8.07 7.96 7.98 7.98 8.02 7.99 7.78 8.14
Sulphate (as S04) 250 (AO) 109 52 93 99.5 96.8 75 90 69 71 59 75 63
Hardness(as CaCO3) 80-100 [OG] 405 378 428 407 397 410 458 443 434 396 410 427
Aluminum 0.1 [OG] 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 0.073 0.065 0.069 0.060
Boron 5 [IMAC] 0.439 0.317 0.501 0.505 0.374 0.380 0.493 0.460 0.464 0.341 0.433 0.409
Cadmium 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 74.4 70.5 70.9 75.4 82.2 77.5 74.9 76.7 731 791
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 [AO] 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 48.7 58.9 56.1 53.5 53.9 61.4 60.6 60.0 49.7 55.2 55.9
Manganese 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
Potassium - 9.4 1.1 12.2 13.6 12.3 10.2 12.3 10.9 124 9.4 12.1 10.2
Sodium 200 [AO] 7.7 58 7.5 7.66 7.08 6.6 8.3 7.9 7.2 6.3 6.9 6.3
Zinc 5 [AO] <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. 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. 1S 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
Chemical obDwas
Parameter Nov-19 Jul-20 Nov-20 Jun-21 Nov-21 Jun-22 Nov-22 May-23 Sep-23
Alkalinity(as CaCO3) 30 - 500 [OG] 316 326 302 317 338 327 332 346 339
Chloride 250 [AO] 3.6 4.4 3.6 3.2 3.3 2.8 2.8 34 3.8
Nitrate(as N) 10 (MAC) d 1.38 0.87 0.63 0.73 0.56 0.51 0.44 0.47 0.42
Nitrite(as N) 1 (MAC) d <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Ammonia(as N) 0.05 0.1 0.03 0.02 0.02 <0.01 <0.01 <0.01 0.09
Total Kjeldahl Nitrogen(as N) 0.2 0.2 0.2 0.6 0.6 0.2 0.6 0.2 0.2
Organic Nitrogen 0.15 0.15 0.10 0.17 0.58 0.58 0.2 0.6 0.2 0.11
Phenols <0.002 <0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.001 <0.001
Dissolved Organic Carbon(DOC) 5 [AO] 3.8 3.0 4.6 3.7 24 3.0 1.3 25 4.6
Conductivity (us/cm) 736 739 700 712 718 728 698 707 722
pH 8.01 7.89 7.95 8.11 8.08 8.00 8.09 7.98 7.81
Sulphate (as SO4) 250 (AO) 65 76 64 64 69 60 60 59 61
Hardness(as CaCO3) 80-100 [OG] 398 415 423 435 419 400 423 376 378
Aluminum 0.1 [OG] 0.06 0.03 0.05 0.07 0.08 0.02 0.14 0.02 0.04
Barium 1 [MAC] 0.069 0.079 0.078 0.077 0.073 0.072 0.075 0.065 0.075
Boron 5 [IMAC] 0.390 0.458 0.426 0.439 0.43 0.391 0.437 0.394 0.438
Cadmium 0.005 (MAC) <0.000015 <0.000015 <0.000015 <0.000015 <0.000015 <0.000015 <0.000015 <0.000015 0.000018
Calcium - 76.0 711 71.9 79.2 75.9 7.7 76.8 65.9 67.8
Chromium 0.05 (MAC) 0.001 <0.002 <0.002 <0.002 <0.002 0.002 0.002 0.001 0.001
Copper 1 [AO] 0.0032 <0.002 0.002 <0.002 <0.002 0.0015 0.0018 0.0014 0.001
Iron 0.3 [AQ] <0.005 <0.005 0.061 0.042 0.068 0.006 0.245 0.007 <0.005
Lead 0.01 (MAC)c 0.00006 0.00004 0.00008 0.00004 0.0001 0.00003 0.00019 0.00003 0.00002
Magnesium - 50.6 57.8 59.2 57.6 55.7 53.7 56.3 51.5 50.8
Manganese 0.05 [AQ] <0.001 <0.001 0.002 0.003 0.005 <0.001 0.016 <0.001 <0.001
Potassium - 10.3 1.4 114 10.7 104 9.9 10.6 9.5 10.5
Sodium 200 [AO] 5.9 6.5 6.4 6.5 6.5 55 5.9 5.6 5.9
Zinc 5 [AO] <0.005 <0.005 0.009 <0.005 <0.005 <0.005 <0.005 <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. 1S 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 Oow13 s OW13 s OwW13 s OW13 s Oow13 s OW13 S Oow13 s OwW13 s OW13 S Oow13 s OW13 S
Chemical obwas
Parameter Jul-07 Dec-07 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 [OG] 381 385 376 371 378 391 417 512 424 495 387 448
Chloride 250 [AO] 74 80 63 54 39 32 19.9 271 19.6 21.7 11.7 7.7
Nitrate(as N) 10 (MAC) d 55 6.7 6.3 7.9 5.8 10 3.0 24 3.8 3.4 26 3.7
Nitrite(as N) 1 (MAC) d 0.02 0.04 nd nd 0.02 nd <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Ammonia(as N) 0.16 0.1 0.11 0.1 0.21 0.62 <0.01 2.56 0.63 3.55 0.44 2.03
Total Kjeldahl Nitrogen(as N) 0.6 0.6 3 5 6 4 1.51 4.58 0.90 7.37 2.54 4.59
Organic Nitrogen 0.15 0.44 0.5 2.89 4.9 5.79 3.38 <1.51 2.02 0.27 3.82 2.10 2.56
Phenols nd nd nd nd nd nd <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Dissolved Organic Carbon(DOC) 5[AQ] 3.4 3.4 3.7 3.9 3.7 4.1 29 4.6 3.1 4.0 6.2 8.7
Conductivity (us/cm) 1680 2020 1840 1870 1620 1740 1300 1520 1390 1460 1210 1170
pH 8 7.9 7.9 7.8 7.6 7.7 7.44 7.55 7.64 7.64 7.77 7.72
Sulphate (as SO4) 250 (AO) 546 626 585 632 450 510 306 295 352 335 264 303
Hardness(as CaCO3) 80-100 [OG] 1100 1100 920 1000 860 850 712 847 722 889 609 621
Aluminum 0.1 [OG] 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 1.2 1.2 1.2 1.1 1.2 0.947 - 1.10 1.00 0.884 0.826
Cadmium 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 [AO] 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 [AQ] 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 84.7 99.3 93.8 96.4 68.8 71.6
Manganese 0.05 [AO] 0.056 0.05 nd nd 0.035 0.26 0.091 0.047 0.042 0.119 0.041 0.053
Potassium - 30 37 32 36 33 33 324 39.9 34.2 36.1 26.4 26.7
Sodium 200 [AO] 53 48 46 48 39 37 23.2 33.4 23.8 26.8 17.4 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. 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 mgl/L.
9. nd indicates parameter not detected.

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

X:\vol\2010\0S\401 - Environment\101-16945-00 - Kinloss WDS\Reports\Monitoring 2023\03. Tables\Table 4_Table E-2 Kinloss GW Quality 2023



TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

ow13 s Oow13 s Oow13 s Oow13 s OwW13 s Oow13 s OowW13 s Oow13 s Oow13 s Oow13 s Oow13 s Oow13 s
Chemical obDwas
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 [OG] 421 385 400 484 472 518 409 432 444 426 385 463
Chloride 250 [AO] 4.9 13.1 <0.50 18.1 12.3 14.1 8.7 7.8 10.2 9.6 7.9 121
Nitrate(as N) 10 (MAC) d 2.9 4.1 3.25 2.34 1.6 1.7 2.01 2.4 1.18 1.83 1.73 1.43
Nitrite(as N) 1(MAC)d <0.1 <0.1 <0.25 <0.25 <0.1 <0.1 0.24 0.2 0.07 <0.05 0.33 0.25
Ammonia(as N) 1.00 1.64 0.52 1.07 1.26 6.16 0.78 3.15 2.56 5.56 1.82 7.49
Total Kjeldahl Nitrogen(as N) 1.73 2.09 0.84 2.50 1.70 6.82 1.74 3.9 2.9 5.6 22 7.9
Organic Nitrogen 0.15 0.73 0.45 0.32 1.43 0.44 0.66 0.96 0.75 0.34 0.04 0.38 0.41
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 5.7 3.3 2.9 4.1 4.3 3.2 6.9 3.6 6.2 10.3 6.8
Conductivity (us/cm) 1290 1220 1230 1280 1140 1280 1100 1160 1030 1160 1010 1190
pH 7.73 7.62 8.25 7.97 7.68 7.63 7.75 7.73 7.73 7.3 7.98 7.61
Sulphate (as SO4) 250 (AO) 257 299 269 279 189 192 168 174 134 173 144 158
Hardness(as CaCO3) 80-100 [OG] 692 647 573 626 585 679 598 617 517 587 563 595
Aluminum 0.1 [OG] 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 0.721 0.862 0.791 0.833 0.561 0.682 0.645 0.653
Cadmium 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 [AO] <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 [AQ] <0.005 <0.005 <0.010 <0.010 <0.005 <0.005 <0.005 <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 - 78.3 74.6 65.8 69.0 65.1 73.6 65.7 68.6 58.3 61.4 59.7 62.7
Manganese 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
Potassium - 29.8 28.9 26.1 30.8 26.3 33.8 26.2 30.4 26.1 28.5 235 31.5
Sodium 200 [AO] 22.7 17.1 15.0 19.0 18.4 25.5 16.6 18.5 15.9 17.9 13.0 20.2
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. 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. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

Oow13 s ow13 s Oow13 s Oow13 s OowW13 s Oow13 s OwW13 s Oow13 s
Chemical obwas
Parameter Jul-20 Nov-20 Jun-21 Nov-21 Jun-22 Nov-22 May-23 Sep-23
Alkalinity(as CaCO3) 30 - 500 [OG] 456 546 379 444 417 567 445 526
Chloride 250 [AO] 10.6 14.7 6.2 71 7.7 11.3 7.0 10.2
Nitrate(as N) 10 (MAC) d 0.99 <0.05 1.06 1.36 0.58 0.66 0.95 0.28
Nitrite(as N) 1 (MAC) d 0.12 <0.05 0.07 0.12 <0.05 <0.05 0.06 <0.05
Ammonia(as N) 2.84 8.02 242 3.84 2.89 6.69 2.86 6.54
Total Kjeldahl Nitrogen(as N) 3.2 9.7 2.8 4.7 3.2 5.1 4.3 8.1
Organic Nitrogen 0.15 0.36 1.68 0.38 0.86 0.31 <0.05 1.44 1.56
Phenols <0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.001 <0.001
Dissolved Organic Carbon(DOC) 5 [AO] 5.3 5.3 5.0 5.1 4.8 3.9 4.4 8.7
Conductivity (us/cm) 1060 1240 951 1010 975 1150 937 1110
pH 7.53 7.22 7.78 7.69 7.60 7.67 7.77 7.58
Sulphate (as S04) 250 (AO) 125 95 128 121 83 86 90 76
Hardness(as CaCO3) 80-100 [OG] 560 647 553 549 487 551 463 508
Aluminum 0.1 [OG] 0.06 0.07 0.08 0.08 0.04 0.08 0.03 0.08
Barium 1 [MAC] 0.067 0.096 0.062 0.069 0.068 0.102 0.059 0.088
Boron 5 [IMAC] 0.630 0.61 0.596 0.589 0.471 0.549 0.449 0.515
Cadmium 0.005 (MAC) 0.000017 <0.000028 <0.000015 0.000023 0.000027 <0.000028 <0.000015 <0.000015
Calcium - 124 143 127 127 111 125 106 119
Chromium 0.05 (MAC) <0.002 <0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.001
Copper 1 [AO] <0.002 0.004 0.007 <0.002 0.0020 0.0035 0.0032 0.0025
Iron 0.3 [AQ] 0.026 <0.005 <0.005 <0.005 0.009 0.048 <0.005 0.006
Lead 0.01 (MAC)c 0.00012 0.00004 0.00007 0.00003 0.00004 0.00010 0.00003 <0.00004
Magnesium - 60.9 70.7 57.3 56.3 51.1 57.8 48.1 51.2
Manganese 0.05 [AO] 0.115 0.12 0.131 0.18 0.120 0.119 0.127 0.218
Potassium - 252 32.3 238 26.2 215 28.3 19.4 251
Sodium 200 [AO] 14.6 24.8 11.6 14.4 11.6 17.9 10.1 16.1
Zinc 5 [AO] <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. 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. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

ow13 1 ow13 1 ow13 | ow13 1 ow13l1 ow13 1 ow131 ow13 | ow13 | ow131 ow13 1 ow131
Chemical obDwas
Parameter Jul-07 Dec-07 Jul-08 Dec-08 Jul-09 Dec-09 Jun-11 Oct-11 Jun-12 Oct-12 Jun-13 Nov-13
A inity(as CaCO3) 30 - 500 [OG] 372 370 350 327 355 374 430 511 510 535 507 523
Chloride 250 [AQ] 66 74 55 53 39 38 30.2 33.8 33.7 33.0 26.8 19.1
Nitrate(as N) 10 (MAC) d 3.8 5.1 45 5.1 5.4 6 25 15 1.8 16 1.3 0.7
Nitrite(as N) 1 (MAC)d nd nd nd nd nd nd <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Ammonia(as N) nd nd 0.1 0.16 0.08 0.07 <0.01 0.11 0.88 1.33 1.16 1.08
Total Kjeldahl Nitrogen(as N) 0.4 0.4 1.4 3 5 5 0.62 1.00 1.30 2.55 3.40 2.86
Organic Nitrogen 0.15 nd nd 1.3 2.84 4.92 4.93 <0.62 0.89 0.42 1.22 2.24 1.78
Phenols nd nd nd nd nd nd <0.001 <0.001 <0.001 <0.001 <0.001 0.008
Dissolved Organic Carbon(DOC) 5 [AQ] 2.9 2.8 3 3 2.7 4 29 3.8 3.9 4.6 9.2 10.9
Conductivity (us/cm) 1530 1830 1690 1610 890 1680 1440 1550 1520 1470 1470 1260
pH 8.1 7.9 7.9 8 7.7 7.7 7.39 7.55 7.70 7.49 7.69 7.75
Sulphate (as S04) 250 (AO) 475 546 533 512 470 500 378 317 345 317 298 268
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 1.2 1.2 0.985 - 1.06 0.948 0.851 0.813
Cadmium 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 [AQ] 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 93.2 107 103 97.5 82.3 815
Manganese 0.05 [AO] nd nd nd nd 0.004 nd 0.018 0.011 0.034 0.048 0.088 0.087
Potassium - 26 26 25 25 30 28 24.8 31.8 27.0 28.6 22.6 21.5
Sodium 200 [AQ] 52 48 44 37 40 40 30.9 39.7 37.7 342 33.8 33.4
Zinc 5 [AQ] 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. 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 mgl/L.
9. nd indicates parameter not detected.

8. d, where nitrate and nitrite are present the total of the two should not exceed 10 mgl/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 1 ow13 | ow131 ow13 | ow13 | ow13 | ow13 | ow131 ow13 | ow131 ow13 1 ow131
Chemical obDwas
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 [OG] 487 501 490 496 568 601 571 513 504 517 497 510
Chloride 250 [AO] 10.2 27.9 25.8 225 21.8 19.1 16.9 14.1 19.9 18.6 18.1 20.6
Nitrate(as N) 10 (MAC) d 1.2 1.3 1.69 1.64 0.7 0.4 0.62 0.6 0.19 0.30 0.42 0.31
Nitrite(as N) 1(MAC)d <0.1 <0.1 <0.25 <0.25 <0.1 <0.1 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05
Ammonia(as N) 1.41 1.55 1.26 1.48 2.10 2.97 3.09 2.99 2.91 3.57 3.71 4.27
Total Kjeldahl Nitrogen(as N) 2.20 2.20 2.30 2.49 2.55 3.95 3.32 3.3 3.3 3.9 44 4.3
Organic Nitrogen 0.15 0.79 0.65 1.04 1.01 0.45 0.98 0.23 0.31 0.39 0.33 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 7.5 4.1 3.0 4.6 4.3 4.6 7.3 3.8 6.4 5.9 8.0
Conductivity (us/cm) 1450 1350 1390 1310 1320 1320 1350 1250 1200 1270 1220 1260
pH 7.69 7.46 8.16 8.04 7.66 7.61 7.59 7.72 7.69 7.28 8.01 7.66
Sulphate (as SO4) 250 (AO) 268 252 279 281 214 182 168 155 165 147 153 139
Hardness(as CaCO3) 80-100 [OG] 767 725 664 662 676 731 717 669 603 645 667 1050
Aluminum 0.1 [OG] 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
Cadmium 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 [AO] 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 [AQ] <0.005 <0.005 <0.010 <0.010 <0.005 0.010 <0.005 <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 - 85.5 82.9 78.2 72.9 76.9 80.6 81.3 751 68.9 69.4 73.6 103
Manganese 0.05 [AQ] 0.117 0.115 0.133 0.131 0.173 0.176 0.224 0.196 0.189 0.203 0.243 0.374
Potassium - 228 241 24.5 27.5 23.6 29.7 27.3 26.5 247 26.0 25.4 26.9
Sodium 200 [AO] 34.6 29.9 30.2 25.0 29.1 31.4 32.2 27.0 284 274 274 251
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. 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. Shaded values indicate exceedance of ODWQS.

X:\vol\2010\0S\401 - Environment\101-16945-00 - Kinloss WDS\Reports\Monitoring 2023\03. Tables\Table 4_Table E-2 Kinloss GW Quality 2023



TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

ow13 1 ow131 ow13 | ow13l1 ow13 1 ow13l1 ow13 | ow131
Chemical obwas
Parameter Jul-20 Nov-20 Jun-21 Nov-21 Jun-22 Nov-22 May-23 Sep-23
Alkalinity(as CaCO3) 30 - 500 [OG] 556 512 526 533 517 655) 593 545
Chloride 250 [AO] 194 15.1 15.3 13.7 15.0 13.6 15.7 124
Nitrate(as N) 10 (MAC) d 0.19 0.07 0.11 0.24 <0.05 0.18 0.11 0.14
Nitrite(as N) 1 (MAC) d <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Ammonia(as N) 4.16 4.84 3.86 0.02 4.57 2.97 517 4.63
Total Kjeldahl Nitrogen(as N) 4.6 4.9 5.2 24 55 3.0 5.0 4.2
Organic Nitrogen 0.15 0.44 0.06 1.34 2.38 0.93 0.03 <0.1 <0.1
Phenols <0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.001 <0.001
Dissolved Organic Carbon(DOC) 5 [AO] 7.4 4.5 6.7 4.3 6.3 3.3 5.8 9.3
Conductivity (us/cm) 1250 1210 1200 1150 1210 1170 1220 1160
pH 7.53 7.44 7.51 7.65 7.50 7.64 7.70 7.51
Sulphate (as SO4) 250 (AO) 135 121 125 118 113 99 101 90
Hardness(as CaCO3) 80-100 [OG] 662 656 666 626 626 557 601 538
Aluminum 0.1 [OG] 0.08 0.10 0.08 0.10 0.10 0.04 0.04 0.07
Barium 1 [MAC] 0.084 0.083 0.081 0.075 0.090 0.074 0.080 0.078
Boron 5 [IMAC] 0.661 0.638 0.639 0.615 0.570 0.558 0.550 0.534
Cadmium 0.005 (MAC) <0.000028 0.000125 0.000022 <0.000015 0.000037 <0.000028 <0.000028 <0.000015
Calcium - 143 141 148 142 140 123 133 121
Chromium 0.05 (MAC) <0.002 <0.002 <0.002 <0.002 0.002 <0.001 <0.001 <0.001
Copper 1 [AO] <0.002 0.004 0.007 <0.002 0.0042 0.0018 0.0024 0.0023
Iron 0.3 [AQ] 0.048 0.051 <0.005 0.034 <0.005 <0.005 <0.005 <0.005
Lead 0.01 (MAC)c 0.00015 0.0001 0.00004 <0.00002 0.00076 <0.00004 <0.00004 <0.00004
Magnesium - 741 73.9 72.0 65.9 67.2 60.6 65.3 57.3
Manganese 0.05 [AO] 0.298 0.266 0.302 0.21 0.093 0.133 0.305 0.241
Potassium - 26.1 27.5 28.4 26.7 254 235 226 23.7
Sodium 200 [AO] 26.5 244 25.0 216 253 21.8 231 19.7
Zinc 5 [AO] <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006

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

OwW13 D Ow13 D Ow13 D Ow13 D OW13 D Oow13 D OW13 D Oow13 D OwW13 D OW13 D Oow13 D OW13 D
Chemical obDwas
Parameter Jul-07 Dec-07 Jul-08 Dec-08 Jul-09 Dec-09 Mar-10 Jun-11 Oct-11 Jun-12 Oct-12 Jun-13
A inity(as CaCO3) 30 - 500 [OG] 240 288 231 235 234 260 240 244 274 254 349 234
Chloride 250 [AO] 10 31 8 10 7 13 10 6.6 12.2 9.6 19.5 6.6
Nitrate(as N) 10 (MAC) d nd nd 0.1 nd 0.1 0.1 0.1 <0.1 <0.1 <0.1 <0.1 0.1
Nitrite(as N) 1 (MAC)d nd 0.03 nd 0.3 nd nd <0.01 <0.1 <0.1 <0.1 <0.1 <0.1
Ammonia(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 Nitrogen(as N) 0.2 0.4 1 1.5 5 nd 0.5 0.35 0.33 0.15 0.51 0.90
Organic Nitrogen 0.15 0.07 0.25 0.78 1.22 4.74 nd <0.45 0.32 0.24 0.02 0.45 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 [AQ] 1 2 1 0.7 0.7 1.6 0.9 0.7 2.7 1.0 23 26
Conductivity (us/cm) 516 1000 546 538 544 764 575 545 750 624 934 547
pH 8.2 8.1 8.2 8.2 8 8 8.0 7.73 7.87 8.05 7.74 7.95
Sulphate (as SO4) 250 (AO) 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 [OG] 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
Cadmium 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 53.2
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 [AQ] 0.46 0.72 nd nd 0.64 1.2 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 22.9 36.2 28.4 45.2 221
Manganese 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
Potassium - 1 3.6 0.86 1 0.82 1.3 0.91 1.0 1.7 1.3 25 11
Sodium 200 [AO] 16 39 14 15 14 19 14 13.9 21.4 16.3 241 14.0
Zinc 5[AQ] 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. 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 mgl/L.
9. nd indicates parameter not detected.

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

OwW13D OW13D OwW13D OW13 D OW13 D Oow13 D OW13D OwW13 D OW13 D OwW13 D OW13 D OwW13 D
Chemical obDwas
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 [OG] 268 219 256 263 357 249 341 237 274 227 278 222
Chloride 250 [AO] 9.8 6.6 9.7 10.2 16.1 6.6 1.7 7.2 7.6 6.6 9.8 6.8
Nitrate(as N) 10 (MAC) d <0.1 <0.1 <0.1 <0.10 <0.25 0.1 <0.1 <0.05 0.2 <0.05 0.05 0.19
Nitrite(as N) 1 (MAC)d <0.1 <0.1 <0.1 <0.10 <0.25 <0.1 <0.1 <0.05 0.3 <0.05 <0.05 0.06
Ammonia(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 0.22 0.31 0.11 0.28 0.07 0.30 0.09 0.4 0.2 04 0.2
Organic Nitrogen 0.15 0.13 0.12 0.21 0.08 0.11 - 0.11 0.09 0.27 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 [AQ] 3.9 25 4.1 1.8 1.5 1.0 1.6 1.2 3.1 1.3 23 14.4
Conductivity (us/cm) 569 536 612 647 911 543 824 560 677 521 716 545
pH 8 8.03 7.86 8.36 7.93 8.05 7.84 8.01 7.98 8.10 7.65 8.02
Sulphate (as S04) 250 (AO) 85 46 79 69.9 148 51 112 42 59 46 74 46
Hardness(as CaCO3) 80-100 [OG] 278 237 293 270 457 233 412 257 330 220 321 245
Aluminum 0.1 [OG] 0.04 0.02 0.02 <0.004 <0.004 0.02 0.04 0.02 0.05 0.03 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
Cadmium 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 57.5 68.8 63.9 105 55.5 97.5 60.7 76.6 50.6 76.6 57.9
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 [AO] 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] 0.595 0.270 0.591 0.118 0.766 0.249 0.751 0.145 0.579 0.167 0.565 0.211
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 - 27.9 22.7 29.4 26.7 47.2 23.0 41.0 25.6 33.8 22.8 31.6 243
Manganese 0.05 [AQ] 0.015 0.013 0.018 0.023 0.028 0.016 0.025 0.022 0.022 0.014 0.018 0.015
Potassium - 1.6 1 1.6 1.72 3.85 1.1 3.3 1.7 2.7 1.3 25 1.5
Sodium 200 [AO] 16.2 14.3 16.5 15.7 23.7 14.5 24.3 16.5 18.8 14.9 19.3 14.9
Zinc 5 [AO] <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. 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. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

OwW13D Oow13 D OwW13D Oow13D OW13D OwW13D OW13D OwW13 D OW13 D
Chemical obwas
Parameter Nov-19 Jul-20 Nov-20 Jun-21 Nov-21 Jun-22 Nov-22 May-23 Sep-23
Alkalinity(as CaCO3) 30 - 500 [OG] 289 235 304 237 340 227 285 243 265
Chloride 250 [AO] 10.8 7.6 10.1 6.4 10.1 6.3 7.6 71 7.8
Nitrate(as N) 10 (MAC) d 0.22 0.14 0.13 0.11 0.22 0.06 0.21 0.08 0.15
Nitrite(as N) 1 (MAC) d 0.18 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Ammonia(as N) 0.31 0.19 0.46 0.22 0.53 0.20 0.34 0.15 0.22
Total Kjeldahl Nitrogen(as N) 0.4 0.3 0.6 0.3 0.7 0.6 0.5 0.2 1.7
Organic Nitrogen 0.15 0.09 0.11 0.14 0.08 0.17 0.4 0.16 0.05 1.48
Phenols <0.002 <0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.001 <0.001
Dissolved Organic Carbon(DOC) 5 [AO] 2.8 4.1 25 2.0 23 1.7 1.2 2.0 3.6
Conductivity (us/cm) 730 539 763 572 760 547 643 542 606
pH 7.90 7.95 7.78 8.07 7.86 7.83 7.87 7.92 7.65
Sulphate (as S04) 250 (AO) 74 48 79 52 76 46 60 48 51
Hardness(as CaCO3) 80-100 [OG] 324 246 373 271 357 233 300 221 243
Aluminum 0.1 [OG] 0.06 0.02 0.04 0.05 0.08 0.02 0.03 0.01 0.04
Barium 1 [MAC] 0.118 0.094 0.144 0.100 0.132 0.084 0.113 0.079 0.092
Boron 5 [IMAC] 0.170 0.073 0.190 0.086 0.195 0.056 0.144 0.043 0.070
Cadmium 0.005 (MAC) <0.000015 0.000397 <0.000015 <0.000015 0.000951 <0.000015 <0.000015 <0.000015 <0.000015
Calcium - 75.8 57.4 83.6 63.4 83.6 54.6 69.9 51.9 58.0
Chromium 0.05 (MAC) <0.001 <0.002 <0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.001
Copper 1 [AO] 0.0007 <0.002 <0.002 0.012 <0.002 0.0003 0.0004 0.0002 0.0004
Iron 0.3 [AQ] 0.715 0.220 0.586 0.159 0.556 0.363 0.514 0.066 0.458
Lead 0.01 (MAC)c 0.00007 0.00002 0.00003 0.00039 0.00007 0.00003 0.00003 <0.00002 0.00002
Magnesium - 32.7 24.8 39.8 27.4 35.9 235 30.4 22.3 238
Manganese 0.05 [AQ] 0.021 0.018 0.029 0.017 0.030 0.014 0.024 0.016 0.015
Potassium - 2.8 2 3.6 1.8 3.4 1.6 25 1.0 1.0
Sodium 200 [AO] 18.2 14.7 20.5 16.5 18.3 13.7 16.9 131 14.7
Zinc 5 [AO] <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. 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. Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

Oow14 ow14 Oow14 ow14 Ow14 Oow14 Oow14 ow14 Oow14 Oow14 Oow14 Oow14
Chemical obwas
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 [OG] 702 633 600 IS 619 590 548 550 Dry 581 535 523
Chloride 250 [AO] 11 8 9 IS 12 3.4 3.0 4.3 5.3 2.8 2.9
Nitrate(as N) 10 (MAC) d nd nd nd IS <0.1 <0.1 <0.1 <0.1 0.2 <0.1 0.1
Nitrite(as N) 1 (MAC) d nd nd nd IS <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Ammonia(as N) 14.5 11 16 IS 11 8.36 7.14 6.05 4.73 442 6.38
Total Kjeldahl Nitrogen(as N) 12 11 14 1S 11 10.6 7.22 6.77 8.06 7.24 7.93
Organic Nitrogen 0.15 0 0 0 IS 0 2.24 0.08 0.72 3.33 2.82 1.55
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 [AQ] 8.7 9.2 8.9 IS 8.2 9.3 8.2 7.7 211 16.4 15.7
Conductivity (us/cm) 1160 1190 1120 IS 1170 1040 1050 1050 988 857 1060
pH 8 7.8 74 IS 7.4 7.09 7.15 7.34 7.27 7.32 7.35
Sulphate (as SO4) 250 (AO) 16 35 1 IS 34 8 5 22 8 22 19
Hardness(as CaCO3) 80-100 [OG] 590 560 520 1S 560 528 556 512 499 499 559
Aluminum 0.1 [OG] 0.009 0.007 0.007 IS 0.006 0.05 0.06 0.05 0.05 0.06 0.05
Barium 1 [MAC] 0.071 0.068 0.089 1S 0.072 0.087 0.082 0.062 0.054 0.05 0.062
Boron 5 [IMAC] 0.45 0.35 0.390 IS 0.30 0.286 - 0.329 0.166 0.142 0.228
Cadmium 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 1S 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 [AQ] 0.69 1.9 6.5 IS 12 20.0 24.4 19.4 32.6 253 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 IS 33 42.3 24.8 27.6 20.5 20 253
Manganese 0.05 [AQ] 4.7 5.3 2.7 IS 2 0.807 0.665 0.296 0.912 0.433 0.704
Potassium - 25 22 22 1S 18 26.1 28.9 18.3 9.1 9.4 11.3
Sodium 200 [AO] 45 34 18 IS 15 8.2 6.9 8.4 5.8 4 6.7
Zinc 5 [AQ] 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. 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. 1S 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 obDwas
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 [OG] 597 506 531 677 519 530 501 519 458 510 460 491
Chloride 250 [AQ] 7.7 4.77 3.76 5.6 16.7 8.8 6.8 10.4 6.5 71 216 14.1
Nitrate(as N) 10 (MAC) d 0.1 <0.25 <0.25 0.1 <0.1 <0.05 <0.1 0.05 0.07 <0.05 0.09 0.08
Nitrite(as N) 1(MAC)d <0.1 <0.25 <0.25 <0.1 <0.1 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
Ammonia(as N) 5.73 4.46 1.71 5.34 517 3.56 3.59 4.90 4.60 4.40 3.61 2.74
Total Kjeldahl Nitrogen(as N) 6.46 5.40 4.65 5.73 5.95 3.99 3.9 5.3 4.6 5.2 4.0 3.5
Organic Nitrogen 0.15 0.73 0.94 2.94 0.39 0.78 0.43 0.31 0.4 - 0.8 0.39 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] 9.8 7.0 5.0 71 6.0 7.4 10.3 15.3 9.6 10.1 11.6 10.3
Conductivity (us/cm) 1080 970 948 1020 81 1050 1020 1000 940 981 1030 976
pH 7.5 7.82 7.80 7.18 7.30 7.29 7.41 7.29 7.20 7.33 7.42 7.22
Sulphate (as S04) 250 (AO) 34 15.1 26.0 9 18 22 49 34 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 [OG] 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] 0.237 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
Cadmium 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 [AO] 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 [AQ] 0.172 17.4 3.07 38.5 10.4 23.8 259 29.3 30.1 28.7 227 32.1
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 - 27.9 18.6 20.1 25.1 23.9 24.0 243 22.7 19.6 21.7 211 21.9
Manganese 0.05 [AQ] 0.741 0.301 0.291 0.325 0.314 0.422 0.231 0.539 0.222 0.428 0.26 0.204
Potassium - 15.7 9.33 8.68 8.7 9.8 7.8 7.2 9.1 8.5 7.8 71 5.8
Sodium 200 [AQ] 7.9 4.91 3.64 4.5 3.9 5.1 55 7.0 7.0 7.2 6.1 76
Zinc 5 [AO] 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. 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. 1S 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
Chemical obwas
Parameter Nov-20 Jun-21 Nov-21 Jun-22 Nov-22 May-23 Sep-23
Alkalinity(as CaCO3) 30 - 500 [OG] 445 479 512 488 517 573 619
Chloride 250 [AO] 13.7 19.9 255 60.8 60.4 51.6 42.8
Nitrate(as N) 10 (MAC) d <0.05 <0.05 <0.05 <0.05 0.13 0.09 0.08
Nitrite(as N) 1 (MAC) d <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Ammonia(as N) 224 2.64 2.15 4.71 2.82 5.75 2.29
Total Kjeldahl Nitrogen(as N) 2.7 3.0 2.8 5.9 4.4 6.0 34
Organic Nitrogen 0.15 0.46 0.36 0.65 1.19 1.58 0.25 1.11
Phenols 0.002 <0.002 <0.001 <0.001 <0.001 <0.001 <0.001
Dissolved Organic Carbon(DOC) 5 [AO] 8.9 11.2 9.3 10.0 15.4 9.1 18.0
Conductivity (us/cm) 968 1000 1020 1200 1270 1270 1400
pH 7.28 7.22 7.51 7.32 7.32 7.35 7.23
Sulphate (as S04) 250 (AO) 40 33 44 49 132 83 97
Hardness(as CaCO3) 80-100 [OG] 553 600 595 613 700 607 705
Aluminum 0.1 [OG] 0.09 0.10 0.10 0.07 0.06 0.06 0.12
Barium 1 [MAC] 0.034 0.042 0.034 0.060 0.047 0.061 0.055
Boron 5 [IMAC] 0.102 0.167 0.165 0.199 0.191 0.163 0.176
Cadmium 0.005 (MAC) <0.000015 <0.000015 0.000038 <0.000028 <0.000028 <0.000028 <0.000015
Calcium - 184 198 196 200 231 197 223
Chromium 0.05 (MAC) <0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.001
Copper 1 [AO] <0.002 <0.002 <0.002 0.0014 0.0008 0.0006 0.0009
Iron 0.3 [AQ] 3.23 34.4 13.6 45.2 218 35.0 22.0
Lead 0.01 (MAC)c 0.00003 <0.00002 0.00005 0.00012 <0.00004 <0.00004 <0.00004
Magnesium - 227 255 255 27.3 29.6 28.2 35.9
Manganese 0.05 [AO] 0.185 0.182 0.250 0.153 0.172 0.225 0.096
Potassium - 5.7 5.2 5.0 8.8 8.2 8.3 6.6
Sodium 200 [AO] 7.5 6.9 6.7 13.8 28.6 19.9 32.0
Zinc 5[AQ] <0.005 <0.005 0.012 <0.005 <0.005 <0.005 0.008

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. 1S 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 Oow15 OowW15 ow15 Oow15 ow15 ow15 Oow15 ow15 Oow15 ow15
Chemical obDwas
Parameter Nov-16 Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19 Nov-19 Jul-20 Nov-20 Jun-21 Nov-21
Alkalinity(as CaCO3) 30 - 500 [OG] 505 521 534 548 553 499 513 466 490 355 499 436
Chloride 250 [AO] 54.7 54.8 57.9 41.6 69.9 46.4 65.2 49.9 67.5 18.6 571 291
Nitrate(as N) 10 (MAC) d <0.1 <0.1 <0.05 <0.1 <0.05 <0.05 <0.05 0.10 0.08 <0.05 <0.05 <0.05
Nitrite(as N) 1 (MAC) d <0.1 <0.1 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Ammonia(as N) 0.10 0.10 0.08 0.11 0.39 0.20 0.53 0.27 0.47 0.11 0.30 0.05
Total Kjeldahl Nitrogen(as N) 0.56 0.65 0.46 0.7 34 3.3 23 0.7 0.7 0.6 8.9 11.6
Organic Nitrogen 0.15 0.46 0.55 0.38 0.59 3.01 3.10 1.77 0.43 0.23 0.49 8.6 11.55
Phenols <0.001 <0.001 <0.001 <0.001 <0.001 0.021 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001
Dissolved Organic Carbon(DOC) 5 [AO] 6.0 5.9 6.4 13.9 5.6 12.2 6.9 12.5 5.1 16.7 6.0 12.2
Conductivity (us/cm) 1370 1370 1540 1360 1530 1320 1520 1250 1500 842 1490 1000
pH 7.70 7.76 7.61 7.76 7.75 7.50 7.90 7.72 7.52 7.59 7.76 7.77
Sulphate (as SO4) 250 (AO) 212 213 217 157 267 156 277 162 291 62 235 105
Hardness(as CaCO3) 80-100 [OG] 766 764 768 684 748 676 805 576 810 411 819 564
Aluminum 0.1 [0G] 0.05 0.05 0.05 0.09 0.09 0.08 0.08 0.07 0.10 0.05 0.11 0.09
Barium 1 [MAC] 0.235 0.233 0.225 0.129 0.193 0.119 0.164 0.091 0.208 0.071 0.179 0.100
Boron 5 [IMAC] 0.261 0.260 0.264 0.209 0.296 0.219 0.349 0.174 0.366 0.046 0.347 0.196
Cadmium 0.005 (MAC) 0.00003 <0.00002 <0.000014 0.000014 <0.000015 <0.000015 <0.000015 <0.000028 <0.000028 <0.000015 <0.000028 <0.000015
Calcium - 184 184 178 164 164 163 180 139 178 102 186 137
Chromium 0.05 (MAC) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002
Copper 1 [AO] 0.0008 0.0008 <0.002 <0.002 <0.002 <0.002 <0.002 0.0043 <0.002 0.003 0.004 <0.002
Iron 0.3 [AQ] 0.084 0.080 0.332 0.619 0.352 0.999 0.330 1.17 0.423 0.808 0.836 0.886
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 0.00022 0.00017
Magnesium - 741 741 78.8 66.7 82.3 65.4 86.4 55.7 89.1 38.2 86.1 53.8
Manganese 0.05 [AO] 0.854 0.846 0.407 0.472 0.290 0.466 0.334 0.391 0.378 0.258 0.405 0.365
Potassium - 1.9 1.9 2.4 29 25 3.1 2.7 3.1 2.9 3.1 3.2 3.6
Sodium 200 [AO] 48.1 47.8 511 39.0 55.2 415 52.3 29.7 51.5 135 51.6 27.8
Zinc 5 [AO] <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. 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 Oow15 ow15
Chemical obwas
Parameter Jun-22 Nov-22 May-23 Sep-23
Alkalinity(as CaCO3) 30 - 500 [OG] 491 409 493 450
Chloride 250 [AQ] 56.8 8.8 55.0 6.6
Nitrate(as N) 10 (MAC) d <0.05 <0.05 <0.05 0.06
Nitrite(as N) 1(MAC)d <0.05 <0.05 <0.05 <0.05
Ammonia(as N) 0.42 0.05 0.20 0.16
Total Kjeldahl Nitrogen(as N) 3.8 14.7 3.2 3.6
Organic Nitrogen 0.15 3.38 14.65 3.0 3.44
Phenols <0.001 0.002 <0.001 <0.001
Dissolved Organic Carbon(DOC) 5 [AQ] 5.2 19.5 4.4 22
Conductivity (us/cm) 1510 756 1360 816
pH 7.76 7.78 7.88 7.68
Sulphate (as S04) 250 (AO) 248 4 256 3
Hardness(as CaCO3) 80-100 [OG] 839 439 680 439
Aluminum 0.1 [OG] 0.58 0.25 0.04 0.07
Barium 1 [MAC] 0.180 0.067 0.146 0.077
Boron 5 [IMAC] 0.364 0.074 0.313 0.075
Cadmium 0.005 (MAC) <0.000028 <0.000015 <0.000028 <0.000015
Calcium - 190 112 152 114
Chromium 0.05 (MAC) 0.002 0.001 <0.001 <0.001
Copper 1 [AO] 0.0021 0.0014 0.0005 0.0008
Iron 0.3 [AQ] 1.55 1.15 0.427 2.49
Lead 0.01 (MAC)c 0.00089 0.00057 0.00012 0.00027
Magnesium - 88.8 38.6 73.2 37.4
Manganese 0.05 [AO] 0.455 0.305 0.374 0.404
Potassium - 3.2 3.3 24 3.1
Sodium 200 [AO] 44.9 9.4 38.4 7.9
Zinc 5 [AO] <0.005 <0.005 <0.005 0.005
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

Oow16 Oow16 Oow16 OowW16 ow16 OowW16 ow16 Oow16 ow16 ow16 ow16 ow16
Chemical obDwas
Parameter Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19 Nov-19 Jul-20 Nov-20 Jun-21 Nov-21 Jun-22
Alkalinity(as CaCO3) 30 - 500 [OG] 303 289 280 274 263 263 268 271 262 265 275 272
Chloride 250 [AO] 6.7 74 6.1 8.4 7.6 7.8 9.2 8.3 71 7.3 74 7.3
Nitrate(as N) 10 (MAC) d 0.6 0.68 0.2 0.48 0.38 0.27 0.21 0.68 0.33 0.41 0.35 0.75
Nitrite(as N) 1 (MAC) d 0.2 0.33 0.3 0.08 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Ammonia(as N) 0.04 <0.01 0.06 0.10 0.12 0.19 0.20 0.17 0.08 0.06 <0.01 0.08
Total Kjeldahl Nitrogen(as N) 0.37 0.27 0.3 18.7 3.2 0.5 0.5 0.4 0.3 229 34.0 5.7
Organic Nitrogen 0.15 0.33 0.27 0.24 18.6 3.08 0.31 0.30 0.23 0.22 22.84 34.0 5.62
Phenols <0.001 <0.001 <0.001 <0.001 0.025 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001 <0.001
Dissolved Organic Carbon(DOC) 5 [AO] 3.9 22 3.2 1.5 4.4 8.5 4.3 27 4.3 4.6 2.3 27
Conductivity (us/cm) 585 573 569 554 573 558 572 550 563 557 551 568
pH 7.99 7.93 8.01 8.04 7.81 7.99 7.97 7.79 7.82 8.00 7.98 7.85
Sulphate (as SO4) 250 (AO) 10 7 16 12 15 26 39 13 13 14 18 13
Hardness(as CaCO3) 80-100 [OG] 338 325 314 275 325 315 315! 305 332 326 305 324
Aluminum 0.1 [OG] 0.03 0.03 0.05 0.05 0.05 0.05 0.05 0.03 0.05 0.07 0.05 0.15
Barium 1 [MAC] 0.081 0.072 0.066 0.064 0.080 0.056 0.081 0.091 0.095 0.088 0.079 0.071
Boron 5 [IMAC] 0.014 <0.005 0.012 0.009 0.010 0.007 0.011 0.012 <0.005 0.011 0.011 <0.005
Cadmium 0.005 (MAC) 0.00004 <0.000014 <0.000014 <0.000015 <0.000015 <0.000015 <0.000015 <0.000015 <0.000015 <0.000015 <0.000015 <0.000015
Calcium - 90.8 85.7 83.5 71.3 88.5 83.4 84.5 80.0 86.4 86.8 814 85.5
Chromium 0.05 (MAC) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002 <0.001
Copper 1 [AO] 0.0303 <0.002 <0.002 <0.002 <0.002 0.006 0.0027 <0.002 0.012 <0.002 <0.002 0.0010
Iron 0.3 [AQ] 0.023 <0.005 0.005 0.010 0.023 0.005 0.146 0.046 0.132 0.076 0.120 0.290
Lead 0.01 (MAC)c <0.00002 <0.00002 <0.00002 0.00006 0.00005 0.00002 0.00007 0.00006 0.00007 0.00003 0.00007 0.00023
Magnesium - 27.0 26.9 25.6 236 253 26.0 25.2 25.6 28.2 26.5 246 26.7
Manganese 0.05 [AO] 0.366 0.218 0.117 0.116 0.177 0.073 0.135 0.096 0.154 0.104 0.124 0.091
Potassium - 0.9 1.0 1.0 0.9 0.8 1.0 0.8 1.2 1.0 0.9 0.9 1.1
Sodium 200 [AO] 4.7 3.7 3.2 3.1 3.7 3.1 3.3 3.0 3.6 3.1 3.0 2.7
Zinc 5 [AO] <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. 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

Oow16 ow16 OowW16
Chemical obwas
Parameter Nov-22 May-23 Sep-23
Alkalinity(as CaCO3) 30 - 500 [OG] 302 295 311
Chloride 250 [AQ] 6.6 7.7 6.9
Nitrate(as N) 10 (MAC) d 0.44 0.59 0.28
Nitrite(as N) 1(MAC)d <0.05 <0.05 <0.05
Ammonia(as N) 0.03 0.01 0.12
Total Kjeldahl Nitrogen(as N) 26.7 8.5 <0.1
Organic Nitrogen 0.15 26.67 8.49 <0.1
Phenols <0.001 <0.001 <0.001
Dissolved Organic Carbon(DOC) 5 [AQ] 5.7 3.9 8.3
Conductivity (us/cm) 579 575 607
pH 7.87 8.09 7.56
Sulphate (as SO4) 250 (AO) 16 15 16
Hardness(as CaCO3) 80-100 [OG] 347 300 327
Aluminum 0.1 [OG] 0.04 0.02 0.06
Barium 1 [MAC] 0.096 0.080 0.092
Boron 5 [IMAC] 0.014 0.008 0.018
Cadmium 0.005 (MAC) <0.000015 <0.000015 <0.000015
Calcium - 91.8 79.0 87.1
Chromium 0.05 (MAC) <0.001 <0.001 <0.001
Copper 1[AO] 0.0011 0.0003 0.0007
Iron 0.3 [AO] 0.257 0.052 0.177
Lead 0.01 (MAC)c 0.00007 0.00002 0.00005
Magnesium - 28.5 25.0 26.5
Manganese 0.05 [AO] 0.189 0.108 0.193
Potassium - 1.0 1.0 0.8
Sodium 200 [AQ] 3.6 29 3.6
Zinc 5[AO] <0.005 <0.005 <0.005
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J8/08/2007 10:20 THP. OF HURON KINLOSS (FAX)5193854107 P.002/003

Ministry of the Environment Ministére de 'Environnement

Southwestern Region Direction régionale du Sud-Ouest e

Barrie District Office Buresu du district de Barrie n a r
1580 rue 20th E

1580 20thStE

Owen Sound ON N4K 6H6 Owen Sound ON N4K 6H6
Fax: (519)371-2905 Télécopieur: (519)371-2805
Telephone: (519) 371-6191 Téléphone : (519) 371-6191

July 16, 2007

Mr. Hugh Nicol RECE'VED

Township of Huron-Kinloss

21 Queen Street JUL 192
PO Box 130 TO Wz
Ripley, ON, NOG 2R0 HURON ML S

" 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, OW7). Thus, it is possible that this well samples
water that has been impacted by leachate. We are not convinced that either OW?7 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 leésed 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,

P74

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 Change

Southwestem Reglon
Owen Sound District Office
3rd Fir

101 17th St

Owen Sound ON N4K 0A5
Fax: (619) 371-2005

Tel: (519) 371-8191

August 20, 2015

Mr. Hugh Nichol

Township of Huron-Kinloss
PO Box 130

21 Queen Street

Ripley, ON NOG 2R0

Dear Mr. Nichol,

Ministére de 'Environnement et de
I'Action en matlére de changement
climatique

Direction réglonale du Sud-Ouest

Bureau du district d'Owen Sound

101 rue 17th, 38me é4lage

Owen Sound ON N4K 0A5

Téldcopleur: (519) 371-2905

Tél:(519) 371-6191

RE: Kinloss Landfill Site - 2014 Annual Report

fﬁ’ Ontan

puG 24 200

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,

Py /4

Tan Mitchell , P.Eng.
District Engineer

Owen Sound District 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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Tél.: 519 873-5000
Faux: 619 873-5020

Tel': §10 873-6000
Fax: 619 873-5020

MEMORANDUM

File No. S| BR HK C8 610

TO: lan Mitchell
District Engineer
Owen Sound District
FROM: Simon Thuss
Hydrogeclogist

Water Resources Unit — Technical Support Section

DATE: August 14, 2015

RE: Annual Monitoring Report - 2014
Kinloss Landfill Site, Township of Huron-Kinloss
IDS Reference No. 0481-9V5RQD

As requested, | have reviewed the following report:

= “Annual Monitoring Report — 2014, Kinloss Landfill Sits, Township of Huron-Kinloss™ dated March
2015 and prepared by WSP Canada Inc.

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

The landfill site is situated on the south half of Lot 18, Concession 6 in the former Township of Kinloss,
now within the amalgamated Township of Huron-Kinloss. The landfil 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 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 fwo surface water monitoring
stations. Groundwater level manitoring and sample collection is carried out twice per year (typlcally July
and Ocfober).

The stratigraphy at the site generally consists of surficlal sand or sand and gravel (up to 16.6 metres in
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thickness), overlying lower parmeabliity silt till. The shallow groundwater flow within the surficlal granular
deposit is indicated to be towards the east.

Landfill leachate impacts are 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 cancentrations of several leachate indicator parameters, Including: alkalinity, hardness, chloride,
sulphate, nitrate, ammonig, TKN, organic nitrogen, DOG, baran, sodium, iron and manganese.

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

The Township holds a 98-year lease on a portion of the property to the east of the site for the purpose of
establishing a buffer zane for cantaminant attenuatlon; 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 are provided:

1. Ina previous letter dated July 16, 2012, the Cansultant indicated to the Ministry that the
axceedances of tha RUG criteria at the OW13 well nest were anticipatad to be representative of a
“slug” of leachate impacted groundwater flowing past the monitaring point. At that time, the
Consultant propased 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 plume and confirm
that the impacts are sufflciently attenuated within the buffer area. ldeally, 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 accessibla by drilling rig. The
Consultant Is encouraged to discuss the monitoring plan with the Ministry prior to proceeding with
the work. )

2. As ilustrated on Map 2 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
imit of the landfilled area, suggesting that there may also ba a component of groundwater flow ta
the wast in this partien of the site. Gonslderation 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 OW9 and OW11 are reported to be “inactive” and are not included in the

File: St BR HK C6 610 [DS Reference: (481-9VSRQD
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monitoring program. Based on the borehole logs Included in the report, these wells ware not
installed to a sufficient depth to intersect the shallow groundwater table. Since these wells ara not
sultabla for manitoring, they should be properly abandaned in accordance with Ontaric Regulation
903.

4. Monitoring wells QW4 ta OW11 were reportedly constructed with slotted ABS plpe Installed in
excavated test pits, Thera is some potential that precipitation and surface runoff may “shart-
circuit’ 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 far the data collected at these
locations. Conslideration should be given ta supplementing the existing monitoring network with
properly constructed moniloring walls at key locations to confirm the groundwater conditions in the
shallow overburden.

5. The }epon Indicates that hardness, iron and manganese were excluded from the Reasonable Usa
assessment because the background concentrations of these parameters have typically been
elevated relative to tha comresponding Ontario Drinking Water Quality Standards (opwas).
Aithough the background cancentrations may be slightly elevated, the concentrations of these
parameters Increase significantly downgradient of the landfill and are considered to be
representative of leachate impacts. For exampls, 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 Reasconable Use assessment as this parameter is reportedly
present in elevated concentrations In background well OW6; however, a review of the historical
data does not support this conclusion. The sulphate concentration in OWS has ranged between
approximately 10 and 26 mg/L. aver the period of record and appears to be representativa of the
background groundwater quality. In comparison, the sulphate concentration at downgradient wells
OWA13S and OW13I have ranged betwesn 252 and 626 mgfL. As such, the elevated sulphata
appears to be representative of leachate impacts and should be included In the Reasonable Use
assessment golng forward.

7. Ammania appears to ba elevated downgradient 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 envirohments, Histarically, nitrate concentrations as high as 10 mg/L have been
measured in samples collected fram OW13S and OW13}, and low concentrations of nitrite have
also been accasionally detected in samples from these locations. In comparison, nitrate and nitrite

File: SI BR 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 / OW 131 suggest that nitrification of ammonia s actively
occurring In the leachate plume downgradient of the landflll. As such, nitrate and nitrite should
also ba Included in the Reasonable Use assessment.

8. A review of the historical data for OW13S and OW13I suggests that the conditions within the
plume at the southaast praperty boundary may be becoming more reducing over time. Since
approximately 2011, the concentratlon of ammonia In these wells has followed an increasing
trend, with a corresponding decrease in the concentrations of nitrate and sulphate. Futura
monitoring reports should include a discussion of these trends and include time series plots for alf
key leachate Indicator parameters.

8. Several minor aditorial errors were noted In the report, Figure 4 (indicator Parameters ~ Fall)
appears to be missing from the report, and the data for downgradient wells OW138 and OW13]
was not Includad on Figure 3 (Indicatar Parameters — Spring). Appendix C appears to be missing
the borehole lags for OW13S, OW131 and OW13D.

If you have any questions or require clarification on any of the points provided hereln, piease contact me
at Simon. Thuss@ontario.ca or 519-873-5033.

Yours truly,

A —

Simon Thuss, P.Geo.
Hydrogeolagist

Technical Support Section
Southwestem Reglon

Limitations:

The purpose of the praceding review Is to provide advice o the Minisiry of the Environmant and Climate
Changs regarding subsurface conditions based on the information provided in the above referenced
documents. The conclusions, opinions and recommendalions of the reviewar are based on informalion
pravidad by others, except where ctherwise specifically noted. The Ministry cannot guarantae that the
information that has been provided by othars is accurate or complete. A lack of specific comment by the
reviawer is not to be construed as endorsing the content or views expressed in the reviewed material.

File; S1 BR HK C§ 610 DS Reference: 0481-9V5RQD
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Qctober 8, 2015

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

Third Floor

101 17'h Strest East

OWEN SOUND, ON

N4K 0A5

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
fotm a responsa to the technical memarandum generated by Mr. Simon Thuss on
August 14, 2015 regarding the Kinloss Landfill Site. The following nine (9) points are
Intended 1o be In response to the nine (9) points in Mr. Thuss' memarandum:

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 OW13 well
nest. Howaver, as the lands are within the leased buffer [ands (Legal CON 6
PT LOT 17 PT LOT 18, comprising 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 vicinlty of the QW13
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 nest. This monitoring well would be installed in order to investigate the
groundwater adjacent to the tributary. WSP proposes one (1) additional
shallow (+/-8 m) monitating 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
be determined at the eastern boundary.

BsWSP

WSP Canada Inc

1450 - Ist Ave W,

Suite 101

Owen Sound ON NAK Wz
Www.wipgroup.com
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October 8, 2015
Mr. lan Mitchell, P.Eng., District Engineer é!ws P

Drilling of the proposed monltoring wells within a wetland may pose access
challenges requiring raad construction and winter drilling to enable O. Reg.
903 to be complied with, regarding water around the casing. WSP proposes
to 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 tha Sits, but not
signiflcantly Impact groundwater flow, which is predominantly to the east, and
largely affected by the soil stratigraphy. Furthermore, the waste is landfilled
downgradient (east) of this divide.

3. The Tawnship will explore the option of deepening wells OW9 and OW11 to
Intersect the water table at these focations. 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
diractian of groundwater, 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,
QOW11-85 is one of the upgradient "dry” monitoring peints. Effectively, it1s
unlikely that leachate will be able to impact this location. Further, the waells
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, referanced 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 wall, which
may alter the existing trend.

In addition, WSP inspects the wells during each field monitoring event. Any
required maintenance or well conditions that are felt to not reflect actual
groundwater conditions 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 deflning leachats

Impacts. WSP will giva further consideration to the inciusion of this
parameter in future RUG guidelines.

Page 2 of 3
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October B8, 2015
Mr. lan Mitchell, P.Eng., District Engineer

7.

8.

9,

Ammonia may be nitrified to produce nitrate and nitrite in oxidizing
environments. As noted by the MOECC in Comment 5, iron and manganese
are elevated In the downgradient groundwater. The dissolved presence 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 n this location. This statement formad a part of the reasoning
behind the orlginal suspicion of the leachate impacts at OW13S and OW 13l
being a slug moving through the down gradient area. WSP believes that
further investigation should be conducted on this topic before acceptance of
these parameters in the RUG.

WSP agrees with Comment 8 and suggests incorparation of aur response for
this comment with those of Comment 7.

Editorial comments noted.

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

Yours tr

uly,

WSP Canada Inc.

Wl Moo

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

cc

Page 30! 3

Mr. Stephen Cobean, P.Eng., WSP Canada Inc.
Mr. Hugh Nicho!l — Township of Huron Kinloss

B=WSP



Ministry of the Enviranment and
Climate Change

Southwestem Region
Owen Sound District Office
3rd Fir

101 17th St

Owen Sound ON N4 0A5
Fax: (519) 371-2005

Tal: (518) 371-8191

August 16, 2016

Mr. Hugh Nichol

Township of Huron-Kinloss
PO Box 130

21 Queen Street

Ripley, ON NOG 2R0

Dear Mr. Nichol,

Ministdre de 'Environnemant et de IR
I'Action en matlére de changement - - ®
t* Ontario
Diractlon réglonale du Sud-Ousest

Bureau du dlstrict d'Owen Sound -

101 rue 17th, 33me élage
Owan Sound ON N4K 0A5

Télécopleur; (519) 371-2005 .
T&l:(519) 371-81N1

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 memotrandum.

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

371-6191,

Yours truly,

P L 74

Ian Mitchell , P.Eng.
District Engineer

Owen Sound District Office

File Storage Number: SI BR HK C6 610
enclosure

c¢c.  Simon Thuss, MOECC, London

Neil McLean, WSP, Owen Sound
Sierra Gillies, MOECC, Owen Sound



M-
Ministry of the Environment Mintatére do I'Environnement } )

SndChnes amge ok Pt o ety L~ Ontario

733 Exeter Road 733, rue Exeter
London ON NBE 1L3 London ON N6E 1L3
Tel': 519 873-5000 Télh: 519 873-5000
Fax: 519 873-5020 Fax: 819 873-5020

MEMORANDUM File Ne. SI BR HK C8 610

o lan Mitchell | |
District Engineer . :
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FROM: Simon Thuss e m s
Hydrogeologist
Water Resources Unit ~ Technical Support Section

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

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

As requested, | have reviewed the following report;

e "Annual Monitoring Report — 2015, Kinloss Landfill Site, Township of Huron-Kinloss" dated March
2016 and prepared by WSP Canada Inc.

The review was limited ta the hydrogeological aspecis 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 Kinloss,
now within the amalgamated Township 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; hawever, the site has not been
permanently closed. Currently, only recyclable and burnable materials are collected at the site.

| 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 Octaber 8, 2015.

In response to my previous comments, the Consultant has proposed to earry out some additional site
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work in 2016. As detailed in the October 8, 2015 letter and the 2015 Annual Report, monitoring wells OW9
and OW11 will be deepened/replaced, facilitating better characterization of the background groundwater
quality and the groundwater flow direction In the western porfions of the sita. In addition, two new
monitoring wells will be installed downgradient of the OW13 well nest to evaluate groundwater quality
within the leased buffer lands to the east of the slte.

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, OW138 and OW13l.
Samples collected from these locations are characterized by elevated concentrations (relative to
background) of several leachate indicator parameters, Including: alkalinity, hardness, chloride, sulphate,
nitrate, ammonia, TKN, organic nitrogen, DQC, boran, sodium, ron and manganese.

A Reasonable Use assessment was completed using the measured concentrations of alkalinity, boran,
chloride, DOC and iron, Consistent with previous results, concentrations of alkalinity (at OW138 and
OWA13l) and DOC (at OW13I 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 llst 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 OW86 between 2007 and
20185, the RUG criteria for hardness and sulphate would be approximately 285 and 133 mgiL,
respectively. A RUG criterlon of 0.23 mg/L for manganese could also be developed using the
maximum background concentration observed at OW6 (May 2015).

Given these values, the current concentrations of hardness and sulphate at both OW138S and

OW 13l would exceed the RUG criteria (In addition to the exceedances of alkalinity and DOC
Identifled by the Consultant). Though not considered a compliance point, samples from 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 more comprehensive
evaluation of the leachate impacts to groundwater quality downgradient of the landfill.

All relevant indicator parameters (i.s. all parameters which are elevated above background
concentrations within the leachate or downgradient of the landfll) should be included in the RUG

rile SIBR HK Ca610 8 Referenye: 38n6-A7VOEQ
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assessment for future monitoring reports. This will be of particular importance when avaluating the
groundwater qualily within the leased buffer lands to the east of the site.

2. The elevated concentrations of ammonia in samples from OW4 (typlcally >20 mg/L) and
OW13S/OW13l (typically 0.5 to 3.6 mg/L) are indicative of leachate Impacts. Although reducing
conditions are anticlpated within the leachate plume near OW4 and OW13, it is anticipated that
the ammonia may be canverted to nitrate where the plume mixes with mare 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
nitragen within the shallow aquifer. For example, elevated concentrations of crganic nitrogen and
TKN have been historically measured in samples from the background well OW6. However,
concentrations of other nitrogen compounds (ammonia, nitrate, nitcite) are typically low at this
location (<0.3 mg/L for ammania, nitrate and nitrite not detected).

The use of nitrate and nitrite In the RUG assessment shauld be reconsidered ance additional data
{s available to characterize groundwater quality upgradient and downgradient of the landfill (i.e.
new wells to be Installed in 2016).

3. The 2015 annual report suggests that groundwater quality appears to be improving at OW13S
and OW13lI since (aside from alkalinity), anly DOC was Identified above the RUG crliteria in
0OW13| during the spring 2015 monitering event. However, as detalled in the two comments
above, this evaluation does not consider the other relevant leachate indicator parameters.

A review of the historlcal data suggests that the concentration of several leachate indicator
parameters (primarily chlaride, sulphate, hardness, alkalinity and canductivity) at OW13S and

OW 13! peaked in approximately 2007. The chloride concentration has since decreased
significantly and is now starting to approach background concentrations. Although hardness,
sulphate and conductivity have also followed a declining frend since approximately 2007, these
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 location 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,

4, There appears to be ftwo minor errors 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

[le: STBRHK C6 410 IDE Reference: 1866-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
mgiL). [n cases where the background concentration exceeds the appllcable ODWS, it is
suggested that the RUG criterion be set at the maximum observed background concentration (1.4
mg/L for iron at OW8).

All RUG criteria should be re-evaluated once additional background data becames avallable.

If you have any questlons or require clarification on any of the pointe provided herein, please contact me

at Simon.Thuss@ontarjo.ca or §18-873-5033.

Yours truly,
=
- Tl
YNl i

Simon Thuss, P.Geo.
Hydrageologist

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 pravided in the above referencad
documents. The conclusions, opinions and recommendations of the reviewer are based on information
pravided by others, except where otherwise specifically noted. The Ministry cannot guarantee that the
informatian that has been provided by others is accurate or complete. A fack of specific comment by the
reviewer Is not to be construed as endorsing the content or views expressed in the reviewed material.

Fite SRR TIK Ch 61t {08 Reference 3866-ATVQEO
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»
Ministry of the Environment, Ministére de ’Environnement, de la ;)' >

Conservation and Parks Protection de la nature et des y p,., ®
Southwestern Region Parcs D » O nta rl O
Owen Sound District Office Direction régionale du Sud-Ouest

3rd Fir Bureau du district d'Owen Sound
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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
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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 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 wastc disposal facilities. Given the many factors that can affect the geochemical
conditions within the leachate plume (e.g. heterogeneous 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 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 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 ot decomposition of organic pitrogen) 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 (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.

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,

ey 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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RECEIVED

October 2, 2018 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 arc 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,

Ian 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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Suite 101
1450, 1st Avenue West

December 13,2018

Mr. Tan Mitchell, District Engineer

Ministry of the Environment, Conservation and Parks
101 17th Street East

3rd Floor

OWEN SOUND, ON

N4K 0AS

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 In response 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

Owen Sound, ON, Canada N4K 6W2

T: +1 519 376-7612
F: +1 519 376-8008
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
landjfill 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.

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 groundwater.

Page 2
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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 OW16. 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 currently 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 (OW 14 — 2003-2007; OW13D — 2013; OW13-I - 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.

WSP belicves 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,

T

‘.. i /.;’ °
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

cc

Mr. John Yungblut, Township of Huron-Kinloss
Ms. Natasha Munn, MECP
Mr. Simon Thuss, MECP

WSP ref.: 121-60018-11

G:\2010\0S\40] - Environment\101-16945-00 - Kinloss WDS\Reports\Monitoring 2017\Response to MECP Comments\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 0 n ta r i o
101 17t Street East, 3" Floor 101 17éme rue Est, 3e étage

Owen Sound ON N4K 0AS5 Owen Sound ON N4K 0AS

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: SI BR 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, OW13Il 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. Iron, 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.


mailto:jyungblut@huronkinloss.com

2. Asdetailed 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 is 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,
Z gzl

lan 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
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Ministry of the Environment,
Conservation & Parks
Owen Sound District Office

101 17t Street East, 3" Floor
Owen Sound ON N4K 0AS5

Tel.: 519-371-2901
Fax.: 519-371-2905

December 4, 2020

Mr. John Yungblut

Township of Huron-Kinloss

PO Box 130
21 Queen Street

Ripley ON NOG 2R0

Ministére de I'Environnement, de la Protection de
la nature et des Parcs
Bureau de district d'Owen Sound

101 17éme rue Est, 3e étage
Owen Sound ON N4K 0AS
Tél.: 519-371-2901
Téléc. : 519-371-2905

Via email: jyungblut@huronkinloss.com

Dear Mr. Yungblut,

Re: Kinloss Landfill 2019 Annual Report
MOE File: SI BR HK C6 610

Ontario @

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. ltis agreed that surface water monitoring should continue as per the requirements of the

current ECA.


mailto:jyungblut@huronkinloss.com

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

Sincerely,
a4

lan 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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Ministry of the Environment, Ministére del'Environnement, de la Protection
Conservation and Parks delanature et des Parcs

Ontario @

Kinloss Landfill

inspection Report

System Number:
Inspection Start Date:  11/18/2021
Inspection End Date:  12/02/2021

Inspected By: lan Mitchell
Badge #: 701
/,/'é: /j/\fuw/
(signature)

We want to hear from you. How was my service? Y ou can provide feedback at
1-888-745-8888 or Ontario.calinspectionfeedback

Page 1 of 5


https://www.ontario.ca/page/tell-us-about-your-experience-government-inspection-or-audit

Ministry of the Environment, Ministéere del'Environnement, de la Protection
Conservation and Parks delanatureet desParcs

NON-COMPLIANCE/NON-CONFORMANCE ITEMS

The following item(s) have been identified as non-compliance/non-conformance, based on a"No" response
captured for alegidative or best management practice (BMP) question (), respectively.

Question Group: Other Inspection Findings

Question ID | 949100

Question Question L egidative Requirement
Type
Were the inspection questions sufficient to address other | Legislative Not Applicable
identified non-compliance items?
Observation/Corrective Action(s)

The following instances of non-compliance were also noted during the inspection: The Environmental
Compliance Approva should reflect the current status of the site. In this case the site istemporarily
closed. The ECA does not reflect this situation and needs to be amended. It appears this amendment
reguirement was missed when the site changed operational status a number of years ago.

Question Group: Records/ Reports
Question ID | OOL 45

Question Question L egidative Requirement
Type

Has the Certificate of Requirement been registered on Legidative EPA | 27| (1)

Title?

Observation/Corrective Action(s)

No Appendix H of the 2020 annual report documents there is aregistration on title of alease which
appearsto be for buffer lands. Documentation confirming the actual landfill siteisregistered on title
could not be located in the Ministry'sfile. The Township should ensure that the landfill Siteis
registered on title. The Township should provide confirmation in writing that the Site is registered on
title, including a copy of the Certificate of Prohibition by December 31, 2021. If the actual siteis not
registered on title, then thiswill need to be done.

Page 2 of 5
Event Number: 1-86486088



Ministry of the Environment,
Conservation and Parks

INSPECTION DETAILS

Ministéredel'Environnement, dela Protection
delanatureet desParcs

This section includes all questions that were assessed during the inspection.

Ministry Program: Regulated Activity: WASTE : Landfills

Question ID | OOL 1

Question Question Legidative
Type Requirement
Does the Open landfill site have an Environmental Legidative EPA |27 | (1)

Compliance Approva (ECA)?

Observation

Yes Certificate of Approval A272801 dated October 1, 1980 and amended in 1993 for
submission of annual report. The ECA was aso amended 1996 requiring groundwater and

surface water monitoring.

Question ID | OOL 5

Question Question L egidlative
Type Requirement
Isthe landfill required to take and test monitoring well Information Not Applicable
samplesto determine the quality of the ground water?
Observation
Yes
Question ID | OOL 6
Question Question Legidlative
Type Requirement
Are monitoring well samplestaken and tested to determine | Legislative EPA | 27| (),
the quality of the groundwater? EPA |R.R.O.
1990, Reg. 347 |
11| ()
Observation
Yes
Question ID | OOL 7
Question Question Legidative
Type Requirement
|s the ministry satisfied with the groundwater monitoring Legidative EPA | 27| (D),
program at the site? EPA |R.R.O.
1990, Reg. 347 |
11| (@)
Observation
Yes

Event Number: 1-86486088
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Ministry of the Environment,
Conservation and Parks

Ministéredel'Environnement, dela Protection
delanatureet desParcs

Question ID | OOL 10

Question Question L egidlative
Type Requirement
Are measures taken to manage leachate to prevent off-site Legidative EPA | 27| (),
contamination? EPA | R.R.O.
1990, Reg. 347 |
11| ()

Observation

Yes 30 acres of buffer lands to the east allow for leachate attenuation. The agreement to allow
these lands to be used for contamination attenuation (99 year lease) was registered on title by

instrument # 264927, dated February 28, 1990.

Question ID | OOL 12

Question Question Legidative
Type Requirement

Isthe landfill required to manage landfill gas generated at Information Not Applicable

the site?

Observation

Yes There are three gas monitoring probes on site

Question ID_| OOL 34

Question Question L egidlative
Type Requirement

Has an annual operations report been submitted? Legidative EPA |27 | (1)

Observation

Yes The 2020 Annual Monitoring report was submitted on July 7, 2021

Question ID | OOL 35

Question Question L egidlative
Type Requirement

|s the ministry satisfied with the annual report submitted? Legidative EPA |27 | (1)

Observation

Yes

Question ID | OOL 37

Question Question L egidlative
Type Requirement

Isthere an ECA condition requiring financial assurance? Information Not Applicable

Observation

No

Event Number: 1-86486088

Page 4 of 5



Ministry of the Environment, Ministéere del'Environnement, de la Protection
Conservation and Parks delanatureet desParcs

Question ID | OOL 45

Question Question L egidlative

Type Requirement
Has the Certificate of Requirement been registered on Title? | Legidative EPA |27 | (1)
Observation

No Appendix H of the 2020 annual report documents there is aregistration on title of alease
which appearsto be for buffer lands. Documentation confirming the actual landfill siteis
registered on title could not be located in the Ministry'sfile. The Township should ensure that the
landfill Siteisregistered on title. The Township should provide confirmation in writing that the
Siteisregistered on title, including a copy of the Certificate of Prohibition by December 31, 2021.
If the actual siteis not registered on title, then thiswill need to be done.

Question ID | 949100

Question Question Legidative
Type Requirement

Were the inspection questions sufficient to address other Legidative Not Applicable

identified non-compliance items?

Observation

The following instances of non-compliance were aso noted during the inspection: The
Environmental Compliance Approval should reflect the current status of the site. In this case the
siteistemporarily closed. The ECA does not reflect this situation and needs to be amended. It
appears this amendment requirement was missed when the site changed operational status a
number of years ago.

Page 5 of 5
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¢ > | 182357 The Registry Act
Fﬁ/ | ummnwriou UNDER
T
Iy JL{ ; SECTION 23 OF THE ACT
il i :
i i I...V.F..HBavthorpe.....of the Township of Kinloss do solewnly
" { declare that I am a party to Proviaional Cextificate of Approval
i : Waste Disposal Site (Pxov, Cert. No. A 272801) which affacts the
i

following lands

|

1 .

i All and Slngular that certain parcel or tract of land and premises,
i giruate, lying and being in the Township of Kinloss, ﬂ.n.tﬁe Gounty
| of Bruce, and being composed of part of Lot 16 in the Sixth

| Goncession of the said Township mom particularly described as
followa:r

|

BEGINNING at the southeast angle of said Lot 16;

THERCE northerly along the easterli limit of said Lot 16,
a distance of 6{0.5 feéet to tho polnt of commencement of the
parcel harein conveyed;

THENCE westerl rallel to the southerly limit of sasd Lot 16,°
8 digtance of ¥05?5 feets

I THENGE northe:':lg parallel to the easterly limit of Lot 16,
] A distance of 585.75 feet;

THENCE eaaterl; garallel to the southerly limit of said Lot 16,
. a gﬁalt‘ancieof 09.5 feet wore or less to the easterly limit of
4 . Ba ot 163

THENCE southerly along tbe easterly limlt of sald Lot 16, a
] distance of 585.75 feet more or lemss to the point of commencement.

TOGETHER WITH a right-of-way for persona, animals and vehiclas
A in favour of the Grantee, its guccessors and assigns and.their - - 5
: invitees and licencees, over part of Lot 16 more particularly g

- described as follows: ‘

- BEGINNING at the southeast sngls of Lot 163 -
‘4 . T
i THENCE northexly along the easterly 1limlt of Lot 16, a distance
| of 610.5 feet; '
o THENCE westerly paralle) to the southerly limit of Lot 16, a
’ distanca of 528.0 feet to the point of commencement of #ald
i S I right-of-way; : S
' THENCE continuing westerly Eeranel to the southerly limit of
said Lot 16, a distance of 20 faet; . :
THENCE southeﬂ{ parallel to the eastexly limit of said Lot 16,
- & distence of 610.5 feet wore or less to the goutherly limit
.of Lot 16;
- THENCE casterly along the southerly liwit of Lot 16, a distance
ot" 20 feoat; . ' : VR
el THENCE northeﬂ{ parallel to the easterxly limit of Lot 16,
s a di.stance of 610.5 feet more or less to tha point of .
w'{ E commencament of sald right=-of-way, R 4
"y
’ I make this solemn declaration conscientiously balieving it to
ba trme and knowing that it iz of the same force and offect aa if
1 mada wnder oath. .
“g o | .
Y P Declared before we 3
A :
at the T, . of , Hider. ..
| this .. 2¥_ ___ day of Novemer
198Q

omnti, selonar| etc.

e
-

T

RECEIVED

TOWNSHIP OF HURON-KINLOSS
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A OGAD LA OO AOALA O N OO ALOAKY O AOOADGADG 0) A ZAASOAIGADOATAIDASIALGASNAOR ACOAOGA IO ALTA
BB 2 020 S LS E LI ENAEHISSDEDIECEEOOSOSOI RIS OB BB O
L 3‘:1 N Ol A i s " N N ol e ) s 3
. 23S
L GX2 Ministry Provisional Certificate No, A 272801 3¢ |
o 3 .
l E':t @ of the :‘i.» .
| 8 # Environment g )
= Ontario Y4

£}

X PROVISIONAL CERTIFICATE OF APPROVAL

£

::: WASTE DISPOSAL SITE §
65 X
3

Under The Environmental Protection Act, 1971 snd the regulations and subject to the
limitatiorss thereof, thie Provisionnl Certificate of Approval Is issued to:

Twnahip of Kinlcse
Bolyrood, Ontardo
NOG ZBO

BSOS

QADT
7

M
v e

ey
'y 00,

-,
£l
‘,'l

for the use and operition of a 6 hectare (15 acxe) lendfilling sitm

DI FE )

all inh accordance with the following plans and specifications: 1. Plan of operaticn submi
1o the Owen Sound District Office of MOE urdwr cover of a lattar dated August 23, 1978¢
S 2. Site plan entitled "Kinloss Township Wanste Dispoesd Site."” : 0

" Located: ~ Part Iot 16, Conxession 6
' ‘Iownship of Kinloss
Couuty of Bruce

which includes the use of the sita only for the disposal ;

of the following catwgories of waste (NOTE: Use of the site for additional categories of

wastEs requires m riew application nnd emendments to the Provitional Certificate of
374 Approval) Domestico, commercial and 108 mon-hasardous solid indwetrial
205 (Liwited to mismllanecus dalwis from agricultnca auch 28 wite, Stumpa
3 and sceep matal) wmstas.

|
AEREARAaAees
1

R

@), _ and suhjsct to the following conditions:

& 7

- &8 /
4N = "

% Dated this 18%_ duy of October __ , , 19.80_, o :

2 The Environmanial Proteerion Att, 1971

. oy

>
T T T e ) Vot £ e £ ot 1 g o g A G T 0 e T e S S D G o S U P g Tt s G0 P a0 A T e T g A e ek e )
O T e e T T e S O e O S U S e S Do
MOE 1408 {10/201

[ — . w8
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- Ministry ol the
Environment
@ ' ' NOTICE

Ontario

TO: Tomship of Kinloss
mlyrwood, Ontario |

PAGE

Approval §o. A 212801 T has been isaued to you mubject to thg
conditiona outlined therein.

" You are hareby notified that Provisioral! certificate of

. The reacons for the imposition of thesé conditions are '
ag fdllovay - AR

The reason for the condition requiring registration of tha Cercificece 1s Cthat
Section 46 of The Environmental Protectionm Act, 1971 prohibica any urd belng -
‘mada of the lands aftor they cease to be used for waste digposal purpomes
within o period of twenty-five yosrs [rom the yoar in which such land-csased .
to be umed unlesa the spproval of the Minfster for the proposed use¢ has heen
given. The purpose of this prohibition 1s to protect Future oceupants of the
site and the environment from any hazards which might occur se a result of
wiste being disposed of on che site. This prohibition and potentisl bazard
should be deswn to the attention of futuro owners and occupants by che

Certificate being registared on title.

‘ You may Uy wrcitten notice. served upon me and th‘e
Environmental Appeal Doard withdn 1S days after recoeipt of this
Notice, require a hearing by the Board. ' .

Thia Notice should be served upon;

The Secretary, The Director,
Environmental Appeal Board, AND Section 39 )
1 st. Clair Ava. Weat, Ministry of the Environment,

5th Floor,
Toronteo, Ontidrio.
MaY 1K?
DATED this Ist day of October , 1380..
- ¢ -7 .
o I Direetor‘:'
Bection 39
Hos tead ane Minietry of the Environment.

a3
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Wellwood, Debbie

From:
Sent:
To:
Cc:

Subject:

Hines, Lisa (MECP) <Lisa.Hines@ontario.ca>

June 12, 2023 1:43 PM

Hutchesson, Sarah; John Yungblut

Jane Eybergen; Tamasauskas, Kaurel

RE: Submission of Annual Monitoring Reports - Huron and Kinloss Landfill Sites

Good afternoon Sarah,

Surface water reviews of the 2022 Annual Monitoring Reports for the Huron Landfill and Kinloss

Landfil

| have been completed. The following comments were provided by the ministry’s technical

reviewer:

Huron

Landfill:

Based on my review of 2022 surface water monitoring results for the Huron landfill Site, [ have the
following comments:

1.

Surface water quality measured for both river monitoring locations (SW1, SW2) is similar and do not
suggest significant impact from landfill activities. Slight exceedances of aluminum and iron at the
downstream location do not require any action.

Water quality measured for the ponded water (SW3) showed exceedances of several parameters,
indicative of leachate impacts. It is recommended to continue monitoring SW3 location and track changes
in contamination level in future monitoring efforts.

Surface water monitoring program and its reporting to MECP should continue as per the existing ECA
requirements.

Kinloss Landfill:

Based on my review of the 2020-2022 surface water monitoring data for the Kinloss Landfill Site, I have
the following comments:

1. During 2020-2022 monitoring events, certain measurements of aluminum, zinc and TP in surface water
samples exceeded their PWQOs. Since these concentrations are not at alarming levels, no action required
at this time.

2. In general, water quality measured at both, upstream and downstream, surface water monitoring locations
is similar and hence suggest that the landfill Site does not have significant impact on the Creek’s water
quality.

3. Itis agreed that surface water monitoring should continue as per the requirements of the current ECA.

Regards,
Lisa Hines
Senior Environmental Officer

Ministry of the Environment, Conservation and Parks
Owen Sound District Office

101-17t™ Street East, 3" Floor, Owen Sound, ON N4K 0A5
E: Lisa.Hines@ontario.ca




P: 519-270-6627
F: 519-371-2905

NOTICE: This electronic transmission, including any accompanying attachments, may contain
confidential and privileged information that could be privileged and/or exempt from disclosure under
applicable law, and is intended for the use of the recipient(s) named above. If you have received this
communication in error, please notify the sender immediately by return email and permanently delete
the copy you received. Thank you.

From: Hutchesson, Sarah <sarah.hutchesson@wsp.com>

Sent: March 30, 2023 8:14 PM

To: Hines, Lisa (MECP) <Lisa.Hines@ontario.ca>; John Yungblut <jyungblut@huronkinloss.com>

Cc: Jane Eybergen <jeybergen@huronkinloss.com>; Tamasauskas, Kaurel <Kaurel.Tamasauskas@wsp.com>
Subject: Submission of Annual Monitoring Reports - Huron and Kinloss Landfill Sites

CAUTION -- EXTERNAL E-MAIL - Do not click links or open attachments unless you recognize the sender.
Hi Lisa,

We are submitting two (2) 2022 Landfill Annual Monitoring Reports (AMR) on behalf of the Township of Huron-Kinloss
today.

We are submitting the reports electronically, consistent with requests from the MECP. My next email will have the link
to the folder titled ‘Submitted March 2023 HK’, where you will be able to access the final version of the 2022 AMRs
being submitted today, March 30%", 2023, on behalf of the Township of Huron-Kinloss:

1. 2022 AMR - Huron Landfill, due to the MECP by March 31, 2023 as per ECA No. A272601
2. 2022 AMR - Kinloss Landfill , due to the MECP by March 31, 2023 as per ECA No. A272801

| have included John Yungblut and Jane Eybergen from the Township of Huron-Kinloss on this and the submission email.
Please let me know if | can forward the link to the 2022 Huron-Kinloss Landfill AMR folder to anyone else at the MECP.

Please let me know that you have received this email, as well as that you can access the 2022 AMRs being submitted
today.

Sincerely,

Sarah

“ H ) Sarah Hutchesson

Environmental Engineer
M.Sc., P.Eng.
She/Her

T+ 1705-712-0185
M+ 1 705-441-6016

WSP Canada Inc.
561 Bryne Drive Units C&D
Barrie, Ontario




L4N 9Y3 Canada

wsp.com

NOTICE: This communication and any attachments ("this message") may contain information which is privileged, confidential, proprietary or otherwise subject to
restricted disclosure under applicable law. This message is for the sole use of the intended recipient(s). Any unauthorized use, disclosure, viewing, copying,
alteration, dissemination or distribution of, or reliance on, this message is strictly prohibited. If you have received this message in error, or you are not an
authorized or intended recipient, please notify the sender immediately by replying to this message, delete this message and all copies from your e-mail system
and destroy any printed copies. You are receiving this communication because you are listed as a current WSP contact. Should you have any questions regarding
WSP's electronic communications policy, please consult our Anti-Spam Commitment at www.wsp.com/casl. For any concern or if you believe you should not be
receiving this message, please forward this message to caslcompliance@wsp.com so that we can promptly address your request. Note that not all messages sent
by WSP qualify as commercial electronic messages.

AVIS : Ce message, incluant tout fichier 'accompagnant (« le message »), peut contenir des renseignements ou de l'information privilégiés, confidentiels,
propriétaires ou a divulgation restreinte en vertu de la loi. Ce message est destiné a I'usage exclusif du/des destinataire(s) voulu(s). Toute utilisation non permise,
divulgation, lecture, reproduction, modification, diffusion ou distribution est interdite. Si vous avez regu ce message par erreur, ou que vous n'étes pas un
destinataire autorisé ou voulu, veuillez en aviser I'expéditeur immédiatement et détruire le message et toute copie électronique ou imprimée. Vous recevez cette
communication car vous faites partie des contacts de WSP. Si vous avez des questions concernant la politique de communications électroniques de WSP,
veuillez consulter notre Engagement anti-pourriel au www.wsp.com/lcap. Pour toute question ou si vous croyez que vous ne devriez pas recevoir ce message,
priere de le transférer au conformitelcap@wsp.com afin que nous puissions rapidement traiter votre demande. Notez que ce ne sont pas tous les messages
transmis par WSP qui constituent des messages electroniques commerciaux.
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Summary of Surface Water Results
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G-1 Summary of Surface Water Results (Pre-2007 — R.J. Burnside)
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GROUNDWATER SAMPLING
KINLOSS TOWNSHIP LANDFILL SITE (W99613)

CREEK - UPSTREAM

SEP 95 | MAY 96 SEP 96 MAY 97 | SEp 97 MAY 93

alkalinity 239 155 209 188 238 234
PH 7.50 8.2 7.7 7.73 7.5 7.97
conductivity 461 273 356 366 441 376
chloride 7.3 1.0 2.0 <1 4 2
hardnesg 263 161 195 203 229 277
D.o.c. 8.3 6.8 10.0 3.8 7.1 5.4
phendals 3.6 <1 <1 <l <1 <1
turbidity 0.437 0.10 0.10 ]0.10 1.3 0.5
total phos. 0.02 0.009 0.016 <0.01 0.007 0.004
Soluble phosg. <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 '
LE;lCium 71.4 43.8 §5.3 52.9 53.2 79.6
1

sodium 1.1 0.70 0.85 0.8 0.83 1.20
iron 0.041 0.033 <0.02 3.88 0.17
nitrite 0.1 <0.03 <0.03 <0.01 0.01 <0.02
ammonia 0.12 <0.05 |[<o0.05 1.01 0.06 |<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 | <0.003 <0.002 [<0.02 <0.01
Mercury -
Manganesge 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
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GROUNDWATER SAMPLING
KINLOSS TOWNSHIP LANDFILL SITE (W99613)

CREEK - UPSTREAM

MAY 99 |MAY 00 SEP Q0
alkalinity 200 200 213
PH 7.72 7.52 8.06
conductivity 360 396 391
chloride 2 2 3
hardnegsg 227 234 236
D.o.cC. 9.3 8.6 9.8
pPhenols <1 <1 <1
turbidity 1.26 0.81 0.27
btal phos. 0.007 |o.o008 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
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 <0.05
Arsenic - - -
Cadmium <0.002 {<0.0001 <0.0001
’_Chromium <0.02 [<0.01 |<0.01 7,
Copper <0.01 <0.002 <0.002
Mercury - - - -ﬂ
Manganese - - - -
Lead <0.03 <0.0005 | <0.0005
Selenium - - -
Zinc <0.01 <0.01 0.02
Silver <0.01 <0.01 <0.01



debbie.wellwood
Rectangle

debbie.wellwood
Rectangle


GROUNDWATER SAMPLING
KINLOSS TOWNSHIP LANDFILL SITE (W99613)

CREEK DOWNSTREAM

MAY 97 | SEP 97 MAY 98 OCT 98 |MaY g9 OCT 99
alkalinity 225 262 258 240. 230, 270
pH 8.06 |s8.12 8.30 8.50 |3.03 8.28 |
Conductivity 437 512 430 509. 440. 465
chloride 3.7 7 4 5. 5. 4
hardnegsg 246 232 272 286. 257. 307
D.o.c. 2.9 3.1 2.6 3.4 7.1 1.9
phenolg <1 <1 <1 <1 <1l 12
turbidity 0.10 0.7 0.3 2.0 0.89 0.27
total phos. <0.01 0.022 0.012 <0.013 |o0.020 0.017
Soluble phos. | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
colour 12 18 14 19. 37. 6 '
magnesium 22.4 27.5 21.8 22.8 19.6 24.2
calcium 61.6 47.5 73.0 76.9 70.7 83.0
sodium 1.9 2.19 2.00 3.07 3.02 3.34
iron <0.02 <0.04 0.09 0.09 0.13 0.08
nitrite <0.01 <0.01 <0.02 <0.02 <0.02 <0.02
ammonia 0.38 0.06«< <0.05 <0.05 <0.05 <0.05
TKN (nitrogen) - - - -
nitrate 0.07 0.13 <0.1 <0.1 0.15 <0.1
Nickel <0.08 <0.05 <0.05 <0.05
Arsgsenic - - - -
Cadmium 0.0006 |<0.005 0.005 <0.002 {<0.02 0.021
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 - - - -
Manganese 0.018 0.02 - - - -
Lead 0.0002 |<0.04 0.03 0.03 <0.03 <0.03
Selenium - - - -
Zinc 0.004 <0.01 0.68 <0.01 0.11 0.14
Silver <0.01 <0.01 0.01 <0.01
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GROUNDWATER SAMELING
KINLOSS TOWNSHIP LANDFILL SITE (W99613)

CREEK DOWNSTREAM

MAY 00 SEP 00 )

alkalinity 232 262

PH 7.895 8.28
conductivity 440 462
chloride 4 4
uEardness 271 278
D.o.c. 5.8 6.0
phenols <1l 21
turbidity 1.48 2.26
total phos. {0.033 |o.o09 4-"
soluble 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
ammonia 0.10 <0.05
TKN (nitrogen) | - -
nitrate <0.1 <0.1
Nickel <0.05 <0.05 wﬁ
Arsenic - -
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
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Appandix D

sumawmrw
Kinloss Land(ul Site

pH unis
PH Lnits
Tempecaure (Fiaid) c
Ammonia as N mglL
Ammonia (un-onzad) moiL 0.020
Narata (as N) mgiL
Niie (as N) mgi
Narate + Nigue (as N)C mglL
Carbon, Diss. Org. as mgil.
potal Phospharas (as ) mgh.
Diss. Ovganic Phosphorus {as P) mgit.
c b
Conductivity (Fieid) usiom
Suiphaia (as SO4) mga,
Alalinity (CaC03) mgiL
Hardness (as Caco3) m

T
Totai P‘W("-MP) mgA 0.001
Total Catang meqa.
Total Anong meqi
lon Balancs % ot
Calcuiated T.D.5 mga.
Trace Matais

inum, A mgn 0075

dum, Be mpit 1.100
g:();ﬂ. B M 0.200
Cadmuum, Cgq mgA. 0.0005
Calcium, Ca Mo
Chwoimium, ¢ mgL
Coba, Co mgL 0.0008
Copper, Cu mgt 0005
on, Fe mgL 03
Lead, Po mgll a0s
Magnesum, Mg mgL
Molybdenum, Mo mgiL 0.040
Nickel, Ni mgA. s
Polassium, K [
Siica, Reactive (as 5i02) mgn
Siver, Ag mgA. 0.0001
Sodium, Na mgiL o000
yanadium, v mgr
2inc, 2n mgd 0020
Nota:

<om

0.81
< 0.001

Stmwm@uamampmmwomoqum

&mdmmmumm“mm

VIS13 - 2004 Dacatess xis\Sey

<01
<002
<Q.1
58
0.033
<0.01

< cium
513

<0.03
<o

< 0.0001
<0.01
<00z
< 0.0a2
< 0.0005
<002
<0os
1.08
<001

<001
<001

<003
< 0.01
<02
< 0.0001

< 001

<02

< 0.002
0.19

< 0.0005
18.8

< 0.02

< 0.08
Q.58

<0m
106
<0.01
0.02

24

< 0.03
< 0.01
< 0.02
< 0.0001

<0.01
< 0@
< 0.002

< 0.0005

< 0.02
<005
118
781
<001
207
< 0.01
0.12

<Q1

0.002
< 0.0t

212
4
N

521
4.42
822

<003
< 0.01
< 0.02
< (0.0001

< 0.01

< 0.02

< 0.002

< Q.02

< 0.0006
187

< 0.02

<0.05

<001
111
<001
007

219
< 0.0001
13
< 0.002
< 0.005

437
< 0.0001

< 0.002
0.008

DRY

8.08

15.1

<005

< 0.00136
0.41

< 0.02
0.41

Q.445
< 0.01


debbie.wellwood
Rectangle

debbie.wellwood
Rectangle


Appendix D

Surface Water
i s
Sw1 sw2 sw1 swz swt swz SW1 sw2
Parameter Units PWQQ May-03 May-03 Octa3 Oct-03 May-G4 May-04 Sop-04 Sep-04
General Chemistry
PH Vaie PH units 7.99 8.14 7.8 8 7.85 7.98 b 821
pH Value (Fie) PH units 7.38 8.61 7.74 7.688 b4 764 8.96 8a2
Tamparature (Fioki) L 183 14.8 117 1.5 219 127 205 154
Ammonia as N mgh < 0.05 <005 <005 <005 0.05 005 0.07 0.05
Ammonia (un-onzed| mglL 0.020 <00004  <00074 <qQons . 0.0007 Q.0013 0.0011 0.0003 0.0014
Nitrale (as N) mgA 0.24 Q27 o027 Q.15 031 0.33 a1 032
Nitrite (as ) mgi <002 < 0@ < 0.02 < 0.02 <0m@ <o <0.q2 <002
Nitrata + Nurita (as N) mglL 024 027 0z7 0.15 a31 038 <a1 032
Diss. Org. as C mgiL. a7 48 13 46 a8 6 65 2

Total Phospharus (as P) mgA 0.006 0.008 0.003 0.01 < Qo < 0.002 03n7 0.013
Dias. Oruaucﬁmptm {as P) mg/iL < Q.01 < 0.01 <00 < 0.0 < 0.002 < 00w < 0.062 < 0.002
Conductivity us/em 370 463 438 496 an 438 857 537
Conducivity (Fieit) usicm 346 428 412 455 352 41 510 417
Sulphata (as 504) mgA. 2] 21 1 17 8 " 3 16
Alkabiity (CaCO3) mg/L 182 223 231 258 163 219 200 278
Chiaride (as Cy) mgA. 4 5 7 8 5 s 12 7
Colour TCu 45 24 2% 18 40 30.1 43 118

Haraness (a3 CaC0g) mg. 185 230 235 60 168 227 308 2n
T NTU 0.1 <ai 035 0.48 0.33 025 as 038
Total Phenoiics (4-AAP) mgiL a.001 < 0.012 < 0.002 < Qo002 < 0.062 < 0.002 < 0.002 <0.002 < 0.002
Totai Cations megA. 3.85 4n 478 562 4 457 8.31 5.66
Total Anions megt. 4.08 5.06 s07 568 415 47 82 809
lon Balance % oy, 1.41 as? 287 1.55 176 147 087 364
Calculaed T.0.8 mgt. 190 248 244 7 200 234 05 283
Trace Motais
Aluminum, Al mgi 0075 0.029 0.028 0.022 0.014 < 0.006 0.046 0512 0005
Barykium, Be mglt. 1.100 < 0.001 < 0.00% < 0.001 < 0,001 < 0.001 < 0.001 < 0.001 < 0.001
Boron, B mgL 0.200 0011 0.013 0011 0.013 0.008 0on 0.007 0.007
Cadmium, Cg mglL 00006 <0000 « 00001  <Qo0p3 < 0.0001 < g0003 0.0005 80013 - o.0003
Calaum, Ca mgl. 54 817 857 73 6548 618 85.9 749
Chromum, Cr mgA < Q.00 < 0.005 < 0005 < 0.005 < 0.005 < 0.006 < 0.005 < 0.005
Cobait, Co mgi 00006  <00001  «<pgoo0y < 0.0001 0.0003 0.0001 0.0001 0.0009 0.0001
Coppar, Cu mgt. 0.005 <0000 <0005 0.0006 0.0007 0.0003 0.001@ 0.006 0.0011
kon, Fe mpA 0.3 0.04 004 <003 <003 <003 a1 464 022
Laag, Pp moL 0.005 <00005  <00005 «<qgoogs <0.0005  <00005 <gpogs 0.0038 0.0006
Magnasium, Mg mga. M8 185 73 211 148 .7 28 219
“dybdoqum, Mo mgA. Q040 < 0.001 < 0.001 < Q00t < Q.001 < 0.001 < Q001 < 0.001 < 0.00%
Nickel, N mgL aws < 0.007 < 0.001 < 0.001 < 0.001 < 0001 < 0.001 Q.001 < 0.001
Polagsium, K ] moA. 0.5 as 08 0g 0s 1 14 08
Siica, Reactive (as Si0z) mgA 1.55 1.82 38 68 121 18 504 373
Siver, Ag mgn 0.0001 <0001 <ogogr < 00001 <Qoogy < 00001  <gooot < 00001 < 0.0001
Sodiun, Na mg. 08 2 15 27 08 22 28 24
Vanadium, v mgiL 00060 <a0005 <gguns < 00005  <00005 <ppogs < 0.0005 0.0015 < 00005
Zing, Zn mgi 0.020 0.031 0.039 0.04 < 0.005 < 0.006 < 0.006 0.024 0.008
Nota;
Shading indicates exceedance of the Provincial Watar Qualty Oby

K¢M-¢.an-w

L 1H
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Appendix D
Historical Surface Water Quality Data
Kinloss Landfiil Site

Parameter Units PWQO TDL swi sSw2 Swq Sw2
5/25/2008 5/25/2008 9/28/2005  9/28/2008

FIELD MOMITORING RESULTS
Temperature ‘'C N/A 15.1 11.1 18.8 13.7
pH N/A 4.00 7.63 7.22 7.73
Conductivity uS/cm N/A 402 458 437 493
INORGANICS
Unlonized Ammonia {Calculated) mg/it 0.02 N/A N/A N/A NIA NA
Total Ammonia-N L 0.08 ND NO ND ND
Conductivity uS/cm 2 415 478 425 499
Nitrite (N) mg/t 0.3 ND ND ND ND
{Dissolved anic Carbon mo/it 0.1 8.0 3.5
[Totad Organic Carbon {TOC) L 1 18 8.5
pH pH 0.01 8.11 8.23 3.00 8.20
|Phencl-4AAP mgn. 0.001 0.001 0.001 0.001 0.003 0.004 .
Total Phosphorus , 0.002 0.017 0.008 0.022 0.037
Turbidity NTO 0.1 29 0.40 1.0 24
TowAlkMy (TohlasCaCOG) L 1 212 245 190 250
Chioride ( L 1 4.3 58 8.0 7.0
Total D-Alkallnﬂz mgi. 1 ND NO
Nitrate {N) L 0.2 0.10 0.20 1.5 ND
Phosphate-p L ] ND ND 2 ND
Sulphate (SO4 mg/l 1 3.00 10.2 38.0 27.0
CALCULATED VALUES
Anjon Sum me/L N/A 4.43 5.29
| Bicarb, Alkalinity (caic. as CaCO3) L 1 209 241 188 246
Caleulated TDS mg/L X 1 .. 220 268 242 2768
{Carb. Alka calc. as CaCO3) mgA. 1 -1 3 4 2 4
Cation Sum me/l, N/A 4.81 5.84
Dissolved Hardness CaCo03) mgi. NA 240 290 210 250
lon Balance (% Di rence) % N/A 4.18 4.09
L.angeHer index (g 20C) N/A NA 0.848 1.10 0.657 1.03
Langelier iIndax 4C) N/A N/A 0.589 0.852 0.401 0.782
Saturation 20C) N/A N/A 7.27 7.1% 7.37 7.19
4C N/A N/A 71.52 7.40 7.82 7.44
Dissolved Aluminum (Al) mg/L. 0.075 0.008 0.021 0.012
Dissolved Beryium (Be mgA. 1.100 0.0008 ND ND
Dissolved Boron (8) mg/iL 0.200 0.01 0.01 0.01
Dissclved Cadmium (Cd mg/t. 0.0008 0.0001 ND ND
Dissoived Caicium {Ca) ma/t, 0.2 84.2 78.0 578 67.4
Dissolved Chromium (Cr) mgit. 0.008 ND ND
Dissc Cobalt (Co) mg/L 0.0009 0.0005 0.0008 ND
Di Copper (Cu mgfl. 0.005 0.001 L 009y 0.0030
Dissoived iron (Fe) L 0.3 0.05 ND ND
Dissc Lead (Pb) mg/L 0.008 0.0005 ND ND
Dissc 5 0.05 18.8 23.4 17,1 21.0
{Dissolved Molybdenum (Mo) 0.040 0.001 ND ND
| Dissc MNickel ({Ni) m 0.025 0.001 ND ND
Dissoived Potassium {K) mg/L 0.2 0.8 0.8 1 ND
Dissolved Siiver (A mg/l, 0.0001 0.0005 ND ND
Dissolved Sodium (Na) N 0.1 1.5 2.4 1.7 3.8
Dissolved Vanadium V) mg/L 0.008 0.001 ND ND
Dissolved Zinc (Zn) _ m/t 0.020 0.003 0.009 0.007
N/A = Not Applicable

F:\Clerical2006WN\E 08508 (Kinloss LF)\DATALNEDSS0S - 2005 Database.xis\SW
R. J. Bumside & Associates Limitad
Project Number: LNE08508


debbie.wellwood
Rectangle


Appendix D
Historical Surface Water Quality Dats
Kinloss Landfill Site

Parameter Units PWQO DL sw swa2 sw1 sw2
S/25/2008 _5/25/2008 _ 9/28/2008  9,28/2008
Total Alurninum (A Mgl 0.073 0.008 0.028 0.010
Tolal Arsenic (As) mg/L 0.005 0.001 ND ND
Total Beryium (Be) X 1.1 0.0005 ND ND
Total Boron () X 02 0.01 0.017 0.022
Total Cadmium (Cq) m 0.0005 | 0.0001 0.0001 ND
Total Calcium (Ca) mgiL 02 63 78
Tolal Chromhum (Cr) mgi 0.008 0.008 0.008
Tolal Cobalt (Co) 0.0008 | 0.0008 ND ND
Total Copper (Cuj C 0.008 0.001 ND ND
Total Iron (Fa) mg 03 0.08 0.12 0.071
Total Lead (Pb) C 0.008 0.0005 ND ND
Total M X 0.08 17 22
Total Molybdenum (Mo} L 0.040 0.001 ND ND
Total Nickel X 0.025 0.001 0.008 ND
Tolal Potassium (K) _mglL_ 02 18 2
Total Sificon (31) L 0.08 2.3 3.4
Total Shver (Ag) L 0.0001 | 0.0008 ND ND
Total Sodium (Na mgi. 0.1 18 33
Total Vanadium (v} 3 0.008 0.009 ND ND
Total Zinc (Zn) _mghl_ | 0.020 0.008 ) ND
N/A = Not Appitcable
ND = Not detected

TDL = Typical Detection UmR. Actual detection Hmit varies with the concentration of each sample.

Spring metais samples wera emonaously filtered by Maxxam Analytics and thus only the 'dissoived’ concentration of each trace

metal is reported. The total concentration of trace metals would have been somewhat higher and therefore couid have exceed
known.

F:\Clericah20068\LN\E 08508 {Kinloss LFN\DATAVLNE08508 - 2005 Database. xis\SW
R. J. Bumsida & Associates Limited
Project Number: LNEO8508
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Standard Surface Water Quaiity Package
Kinloss Landfill Site

Sw1e sSwz2 swi sSw2
Parameter Short 1.D. Unit PWQO MO.L

Wel Class Up Down Up Down
Well Ownier Town Town Town Town
Date of Samm 17-Apr-08  17-Apr-06 3-Oct-08 3-Oct-08
FIELD MONITORING RESULT.

Temperature °c °c 16.8 12.7 18.8 12.7
pH pH N/A .72 7.48 7.72 7.48
Elactrical Coanductivity Th. Cond. uS/cm 374 454 374 454
INORGANICS

pH pH N/A NA 8.2 8.38 .79 8.15
Chioride cr mgit. 0.10 .85 5.18 8.58 9.29
Electricai Th, Cond, uS/cm 2 388 469 452 544
Total Hardness (as CaC03) Hard{Calc) mg 207 244 242 288
Dissolved Organic Carbon (DOC) DOC mg/L 1 4 2 9 5.3
Total Dissolved Solids Th. TDS mgA. 20 214 262 262 294
Ammonia (un-lonized) NHs e mgi. 0.02 0.0003 <0.0001t 0.0003 <0.0001
Ammonis as N NHy-N mg/L 0.02 <0.02 <0.02 <0.02 <0.02
Nitrate as N NGOy-N mg/L. 0.08 0.1 0.29 <0.05 0.14
Nitrite as N NO,-N mght, 0.08 <0.05 <0.08 <0.05 <0.05
(Nitrate + Nitrite) as N NO,*NO, mgiL 0.10 0.1 0.28 <Q.08 <0.05
Bromide Br mgit. 0.05 <0.08 <0.05 <0.05 <0.05
Sulphate 504" mgiL 0.10 7.48 126 4.68 20.7
Phosphate as P Po,? mgl 0.10 <0.10 <0.10 <0.10 <0.10
pH, Saturation pHs N/A N/A 7.22 7.07 7.08 6.95
Phenols Phenol moA. 0.001 0.001 <0.001 <0.001 <0.001 <0.001
Turbidity Turbidity NTU 0.5 <0.§ <0.5 <0.8 <0.5
p-Akalinity (as CaCo3) Ak 8.3 mgl. 5 <8 <5 <§ <5
t-Alkalinity (as CaCo03) Alk 4.2 mgi. 10 198 233 231 268
CALCULATED VLAUES

Andon Sum Anion mgi NA 3.52 4.37 4.09 5.08
Cation Sum Cation mgi, NA 4.19 5 4.91 5.89
lon Balance CAB % NA 8.68 6.87 9.1 7.4
Cartionate (as CaCo03) co3" mg/ 5 <5 7 <§ <6
Bicarbonate (as CaCo03) HCO3 mghl. 5§ 198 228 231 268
Langher index L.l NA NA 0.98 1.28 0.71 12
Aggressive Indsx Al N/A NA 12.9 13.1 125 13
Ryznar Stabikty index RS.I NA N/A 8.2 58 6.37 575
METALS

Siiver Ag mgi 0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Aluminum Al mgit 0.075 0.004 0.004 0.01 0.008 0.012
Arseriic As mgh. 0.006 0.003 <0.003 «<0.003 <0.003 <0.003
Boron 8 mgh. 0.20 0.010 <0.010 <0.010 <0.010 0.019
Barium Ba mgh 0.002 0.014 0.022 0.021 0.032
Berylkum Be mgl. 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 0.0005 0.0002 <0.0002 <0.0002 0.0013 <0.0002
Cobalt Co mgt. 0.0009 0.0008 <0.0005 <0.0005 <0.0005 <0.0005
Chromium Cr mg/L 0.0089 0.003 <0.003 0.003 <0.003 <0.003
Copper Cu mg/L 0.005 0.002 <0.002 <0.002 ~ 0.002 <0.002
Iron Fa mg/t 0.3 0005 ;- 0430 - " 0508 0.172 0.175
Potassium K mg/L 0.05 0.56 0.99 0.39 1.07
Magnesium Mg mg/t 0.05 15.9 19.7 18.7 23.2
Molybdenum Mo mgh. 0.04 0.002 <0.002 <0.002 <0.002 <0.002
Sodium Na mg/L 0.05 1.03 1.98 1.48 3.68
Nickel N mgil, 0.025 0.003 <0.003 <0.003 <0.003 <0.003
Total Phosphorus P (Tot) mo/l. 0.01 0.01 0.014 0.017 <0.02 <0.02
Lead Pb mgi. 0.008 0.001 <0.001 <0.001 <0.001 <0.001
Vanadium v mgAL 0.008 0.002 <0.002 <0.002 <0.002 <0.002
Zinc Zn mgit 0.03 0.004 <0.004 <0.004 0.011 0.005

Project Number: LNE 08508

This table is o be revi od with the n A dix D
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~ KINLOSS LANDFILL SITE .
;Chloride Concentration (mgiL) vs.'nme:
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leNLOSS LANDFILL SITE:
; Conductivity (uS/cm) vs. Time "
,' Surface Water
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KINLOSS LANDFILL SITE
Hardness (mgl/L) vs. Time
Surface Water
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D.0.C. (mg/L)

\\\
KINLOSsS LANDFILL SITE.

Note:
Concentrations for Fall 2005 were
D.0.C. .T
osc;r(;:gu:;r ime reported as TOTAL Organic Carbon
(T.0.C.) rather than D.0.C.
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March 29, 2024 101-16945-00 / 121-60018-16

G-2 Summary of Surface Water Results (2007 — Present)

\\\I)



Table G-2
Surface Water Quality Results
Kinloss Landfill - 2007 to 2023

Surface Water Station SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 Swi1 Sw1 Swi1 Sw1
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 3.6 8.8 10.3 4.7 71 8.3 5.0 8.0 12.3 2.0 11.6 11.8 9.5
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 0.009 0.01 ND <0.002 <0.01 <0.01 0.01 0.02 <0.01 <0.01
pH pH 6.5-85 8.3 8.1 8.1 8.1 7.9 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 0.4 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 (Cl) 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 0.4 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 0.4 ND 0.1 0.3 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Hardness mg/L 210 299 251 295 288 221 216
METALS
Total Aluminum (Al) ug/L 1 75 (8) 9200 6 ND ND 11 ND <5 30 20 20 50 20 30
Total Barium (Ba) yg/L 5 18 13 27 12 25 12 16 24 17 32 26 20 11
Total Boron (B) ug/L 10 200 (1) ND ND ND ND ND ND <10 10 99 8 <5 10 <5
Total Cadmium (Cd) yg/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) ug/L 200 35000 60000 76000 65000 75000 58000 60000 81300 68200 80400 80100 60200 57500
Total Chromium (Cr) yg/L 5 100 ND ND ND ND ND ND <5 <2 <2 <2 <2 <2 <2
Total Copper (Cu) g/l 1 5 (4) 69000 1 ND ND 1 ND <1 <2 <2 0.3 <2 2 0.3
Total Iron (Fe) yg/L 50 300 300 ND ND ND 220 ND <100 59 32 912 24 47 7
Total Lead (Pb) ug/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) yg/L 50 89000 18000 22000 21000 23000 18000 18000 23300 19700 22900 21300 17100 17500
Total Manganese (Mn) ug/L 2 14000 3 110 ND 140 2 7 18 13 1030 13 26 2
Total Potassium (K) yg/L 200 8000 360 540 390 230 600 520 400 1000 300 700 300 400
Total Sodium (Na) ug/L 100 4800 1400 1300 1200 1400 1100 1200 1500 1400 2100 2500 1600 1600
Total Zinc (Zn) yg/L 5 30 (6) 270000 ND ND ND 8 ND <5 <5 <5 <5 <5 <5 <5
FIELD MEASUREMENTS Units
Temperature Degrees C 22.5 1.3 19.2 1.6 15.2 3.1 10.6 24.2 9.86 25 15.2 24.6 2.6
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 7.65 7.65 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 pug/L for pH >6.5 to 9.0.
2. (1) 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 CaCO3) PWQO = 0.030 mg/L for prevention of excessive plant growth
4. Copper Interim PWQO = 5 pg/L(for Hardness >20 mg/L) 10. PWQO for un-ionized ammonia
5. Revised Interim PWQO = 5 pg/L (for Alkalinity > 80 mg/L (as CaCO3) 11. Shaded values indicates exceedance of PWQO.
6. Zinc Revised Interim PWQO = 20 ug/L 12. ND = Not detected

13. NA = Not analyzed
14. RDL = Reportable Detection Limit

X:\vol\2010\0S\401 - Environment\101-16945-00 - Kinloss WDS\Reports\Monitoring 2023\10. Appendix G - SW\Table G-2 Kinloss SW Quality 2023



Table G-2
Surface Water Quality Results
Kinloss Landfill - 2007 to 2023

Surface Water Station Swi1 Swi1 Swi1 Swi1 Swi1 Swi1 Swi1 Swi1 Swi1 Swi1 Swi1 Swi1
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 5.5 8.0 7.7 8.1 11.4 7 12.7 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 (9) <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 6.5-85 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 2.98 <1 5 <1 2 <1 1 <1 2
Turbidity 0.5 0.9 <0.5 <0.5 - - 0.8 1.8 0.8 1.6 0.5 1.5
Alkalinity (Total as CaCO3) mg/L 1 (7) 233 230 238 248 283 243 265 224 251 214 213 206
Dissolved Chloride (Cl) mg/L 1 2.3 3.9 <0.10 8.01 2.6 5.1 4.4 3.1 3.1 3.7 21 4.6
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
METALS
Total Aluminum (Al) pg/L 1 75 (8) 30 20 8 <4 20 30 30 50 50 50 90 40
Total Barium (Ba) ug/L 5 26 15 20 16 - - 22 16 37 45 41 15
Total Boron (B) pg/L 10 200 () 7 <5 <10 <10 6 <5 34 <5 9 5 108 5
Total Cadmium (Cd) yg/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) ug/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) yg/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) yg/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) yg/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) yg/L 5 30 (6) 8 6 <5 <5 <2 <5 <5 <5 18 17 12 25
FIELD MEASUREMENTS Units
Temperature Degrees C 23.9 9.0 18.4 8.6 21.2 7.2 24.5 6.8 24.2 7.1 20.6 4.1
Conductivity pumhos 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 7.65 7.11 7.88 7.43 7.45
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 pg/L for pH >6.5 to 9.0.
2. (1) indicates interim PWQO 9. PWQO = 0.020 mgl/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 CaCO3) PWQO = 0.030 mg/L for prevention of excessive plant growth
4. Copper Interim PWQO = 5 pg/L(for Hardness >20 mg/L) 10. PWQO for un-ionized ammonia
5. Revised Interim PWQO = 5 pg/L (for Alkalinity > 80 mg/L (as CaCO3) 11. Shaded values indicates exceedance of PWQO.
6. Zinc Revised Interim PWQO = 20 ug/L 12. ND = Not detected

13. NA = Not analyzed
14. RDL = Reportable Detection Limit
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Table G-2
Surface Water Quality Results
Kinloss Landfill - 2007 to 2023

Surface Water Station Swi1 Sw1 Swi1 Sw1 Swi1 Sw1 Swi1 Sw1
Date Jul-20 Nov-20 Jun-21 Nov-21 Jun-22 Nov-22 May-23 Sep-23
Units RDL PWQO
INORGANICS
Total Ammonia-N mg/L 0.05 0.03 0.01 0.03 0.02 <0.01 0.02 <0.01 <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
Conductivity umho/cm 510 392 479 399 473 628 447 495
Total Dissolved Solids mg/L 1 268 204 249 217 257 331 239 256
Dissolved Organic Carbon mg/L 0.1 10.6 10.3 9.0 11.3 8.8 5.8 7.6 12.7
Orthophosphate mg/L 0.01 NA NA NA NA NA NA NA NA
Total Phosphorus mg/L 0.002 0.030 (9) 0.02 0.05 <0.01 <0.01 <0.01 0.05 0.01 0.01
pH pH 6.5-85 7.81 8.14 8.09 8.08 8.14 7.82 7.92 7.46
Phenol-4AAP mg/L 0.001 0.001 <0.002 <0.002 0.002 <0.001 <0.001 <0.001 <0.001 <0.001
Dissolved Sulphate (SO4) mg/L 1 <1 2 1 1 <1 22 1 <1
Turbidity 4.1 0.3 2.7 0.2 0.3 5.4 5.5 1.1
Alkalinity (Total as CaCO3) mg/L 1 (7) 272 201 248 217 262 258 252 273
Dissolved Chloride (Cl) mg/L 1 3.7 3.5 3.2 3.1 2.6 31.5 2.4 4.5
Nitrite (N) mg/L 0.01 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Nitrate (N) mg/L 0.1 0.08 <0.05 <0.05 <0.05 <0.05 4.17 0.08 <0.05
Nitrate + Nitrite mg/L 0.1 0.1 <0.05 <0.05 <0.05 <0.05 4.2 0.10 <0.10
Hardness mg/L 275 214 266 230 267 300 233 279
METALS
Total Aluminum (Al) g/l 1 75 (8) 30 40 20 30 60 100 20 70
Total Barium (Ba) ug/L 5 36 13 25 13 20 30 20 31
Total Boron (B) g/l 10 200 (1) 9 <5 <5 5 <5 28 7 <5
Total Cadmium (Cd) yg/L 0.1 0.5(3) <0.015 <0.015 <0.015 <0.015 <0.015 <0.015 <0.015 <0.015
Total Calcium (Ca) pg/L 200 74900 59000 72900 62700 74000 78200 63900 77300
Total Chromium (Cr) ug/L 5 100 <2 <2 3 <2 <1 <1 <1 <1
Total Copper (Cu) g/l 1 5 (4) 6 0.1 0.1 0.2 0.3 15 0.2 05
Total Iron (Fe) yg/L 50 300 931 88 143 41 57 155 116 507
Total Lead (Pb) pg/L 0.5 25 (5) 0.25 <0.02 0.04 <0.02 0.24 0.12 0.05 0.02
Total Magnesium (Mg) yg/L 50 21500 16100 20400 17800 20000 25400 17700 20800
Total Manganese (Mn) yg/L 2 1440 94 181 15 38 10 62 293
Total Potassium (K) yg/L 200 400 400 400 400 400 4300 300 200
Total Sodium (Na) pg/L 100 1900 1300 1800 1700 2100 13900 1600 2300
Total Zinc (Zn) ug/L 5 30 (6) <5 <5 <5 19 5 <5 5 48
FIELD MEASUREMENTS Units
Temperature Degrees C 18.6 8.0 20.1 5.0 14.9 5.3 18.3 17.8
Conductivity pumhos 531 335 476 393 455 382 417 493
pH 6.85 7.81 7.54 7.30 7.23 8.06 7.79 7.37
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 pg/L for pH >6.5 to 9.0.
2. (1) indicates interim PWQO 9. PWQO = 0.020 mgl/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 CaCO3) PWQO = 0.030 mg/L for prevention of excessive plant growth
4. Copper Interim PWQO = 5 pg/L(for Hardness >20 mg/L) 10. PWQO for un-ionized ammonia
5. Revised Interim PWQO = 5 pg/L (for Alkalinity > 80 mg/L (as CaCO3) 11. Shaded values indicates exceedance of PWQO.
6. Zinc Revised Interim PWQO = 20 ug/L 12. ND = Not detected

13. NA = Not analyzed
14. RDL = Reportable Detection Limit

X:\vol\2010\0S\401 - Environment\101-16945-00 - Kinloss WDS\Reports\Monitoring 2023\10. Appendix G - SW\Table G-2 Kinloss SW Quality 2023



Table G-2
Surface Water Quality Results
Kinloss Landfill - 2007 to 2023

Surface Water Station SW 2 SW 2 SW 2 SW 2 SW 2 SW 2 SW 2 SW 2 SW 2 SW 2 SW 2 SW 2 SW 2
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 4.5 7.0 3.8 4.3 5.3 3.3 4.7 7.8 2.5 5.7 8.5 7.9
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 6.5-85 8.2 8.2 8.3 8.1 8.1 8.2 8.2 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 4.9 NA 1.3 0.6 0.6 1.5 0.6 6.9 1.4 3.8 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 (Cl) mg/L 1 6 10 8 7 7 11 11 4.8 6.0 6.1 7.5 4.8 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
METALS
Total Aluminum (Al) ug/L 1 75 (8) 10 9 140 17 12 12 52 50 20 70 40 60 70
Total Barium (Ba) yg/L 5 29 27 41 19 31 23 25 30 36 34 44 27 21
Total Boron (B) ug/L 10 200 (1) 14 ND 15 ND 14 ND 15 12 109 12 18 13 8
Total Cadmium (Cd) yg/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) ug/L 200 92000 70000 91000 68000 82000 73000 72000 88700 83500 81800 93200 63700 64100
Total Chromium (Cr) yg/L 5 100 ND ND ND ND ND ND <5 <2 <2 35 6 <2 <2
Total Copper (Cu) g/l 1 5 (4) ND ND 1 ND ND ND 1 <2 <2 0.4 <2 24 0.3
Total Iron (Fe) yg/L 50 300 580 ND 550 ND ND ND <100 111 47 399 36 98 52
Total Lead (Pb) ug/L 0.5 25 (5) ND ND 1.7 ND ND ND <0.5 0.14 0.09 0.25 <0.02 0.62 0.17
Total Magnesium (Mg) yg/L 50 25000 22000 27000 22000 26000 24000 22000 26300 25000 25400 28100 19000 20100
Total Manganese (Mn) ug/L 2 360 8 220 9 43 13 15 49 15 66 10 50 21
Total Potassium (K) yg/L 200 ND 880 1100 960 760 1100 1100 1000 1700 900 1300 700 800
Total Sodium (Na) ug/L 100 2200 3800 3100 2900 2800 3200 2900 2600 3500 3100 4700 2400 2300
Total Zinc (Zn) yg/L 5 30 (6) ND ND 7 ND 7 ND <5 <5 <5 <5 <5 <5 <5
FIELD MEASUREMENTS Units
Temperature Degrees C 18.7 2.7 19.1 1.6 15.2 3.8 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 pg/L for pH >6.5 to 9.0.
2. (1) indicates interim PWQO 9. PWQO = 0.020 mgl/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 CaCO3) PWQO = 0.030 mg/L for prevention of excessive plant growth
4. Copper Interim PWQO = 5 pg/L(for Hardness >20 mg/L) 10. PWQO for un-ionized ammonia
5. Revised Interim PWQO = 5 pg/L (for Alkalinity > 80 mg/L (as CaCO3) 11. Shaded values indicates exceedance of PWQO.
6. Zinc Revised Interim PWQO = 20 ug/L 12. ND = Not detected

13. NA = Not analyzed
14. RDL = Reportable Detection Limit
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Table G-2
Surface Water Quality Results
Kinloss Landfill - 2007 to 2023

Surface Water Station SW 2 SW 2 SW 2 SW 2 SW 2 SW 2 SW 2 Sw2 Sw2 Sw2 Sw2 SwW2
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 9.2 8.1 3.6 3.5 5.4 2.9 4.9 8.4 4.6 7.8 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 6.5-85 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 22.5 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 Chloride (Cl) mg/L 1 4.6 5.8 5.48 9.05 4.8 5.8 5.7 4.7 4.6 5.8 3.9 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
METALS
Total Aluminum (Al) ug/L 1 75 (8) 50 30 <4 <4 30 30 60 50 60 50 90 60
Total Barium (Ba) yg/L 5 31 23 26 34 - - 40 26 40 44 47 26
Total Boron (B) ug/L 10 200 (1) 12 1 10 20 1" 18 40 13 12 15 119 16
Total Cadmium (Cd) yg/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) ug/L 200 84500 72500 71700 79800 82000 86900 81600 72700 78200 80700 77800 72400
Total Chromium (Cr) ug/L 5 100 <2 <2 <3 <3 <2 <2 <1 <1 <2 <2 <1 <1
Total Copper (Cu) g/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) yg/L 50 300 116 38 10 <0.10 49 11 68 34 62 54 96 28
Total Lead (Pb) ug/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) yg/L 50 24100 22900 21600 24300 24700 26500 24200 23800 23000 23900 22300 21700
Total Manganese (Mn) yg/L 2 42 19 28 11 31 7 38 26 28 13 25 23
Total Potassium (K) yg/L 200 1000 1400 820 1330 800 1100 800 1100 700 1400 600 1200
Total Sodium (Na) ug/L 100 2700 2700 2510 3950 2800 4400 3900 2900 3200 4500 3600 2800
Total Zinc (Zn) yg/L 5 30 (6) 7 5 <5 <5 <5 <5 50 <5 17 16 16 9
FIELD MEASUREMENTS Units
Temperature Degrees C 16.0 8.7 10.2 8.6 20.7 8.2 16.6 7.1 17.9 7.7 13.9 4.7
Conductivity pumhos 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 7.9 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 pg/L for pH >6.5 to 9.0.
2. (1) indicates interim PWQO 9. PWQO = 0.020 mgl/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 CaCO3) PWQO = 0.030 mg/L for prevention of excessive plant growth
4. Copper Interim PWQO = 5 pg/L(for Hardness >20 mg/L) 10. PWQO for un-ionized ammonia
5. Revised Interim PWQO = 5 pg/L (for Alkalinity > 80 mg/L (as CaCO3) 11. Shaded values indicates exceedance of PWQO.
6. Zinc Revised Interim PWQO = 20 ug/L 12. ND = Not detected

13. NA = Not analyzed
14. RDL = Reportable Detection Limit
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Table G-2
Surface Water Quality Results
Kinloss Landfill - 2007 to 2023

Surface Water Station Sw2 Sw2 Sw2 Sw2 Sw2 Sw2 Sw2 Sw2
Date Jul-20 Nov-20 7-Jun-21 Nov-21 Jun-22 Nov-22 May-23 Sep-23
Units RDL PWQO
INORGANICS
Total Ammonia-N mg/L 0.05 0.02 <0.01 0.03 0.03 0.02 0.01 <0.01 <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
Conductivity umho/cm 522 488 526 478 513 708 498 554
Total Dissolved Solids mg/L 1 283 256 280 257 278 372 272 287
Dissolved Organic Carbon mg/L 0.1 4.1 7.4 4.9 8.8 5.9 5.6 5.3 74
Orthophosphate mg/L 0.01 NA NA NA NA NA
Total Phosphorus mg/L 0.002 0.030 (9) 0.01 0.03 0.01 0.01 0.01 0.04 0.03 0.02
pH pH 6.5-85 8.19 8.12 8.31 8.13 8.27 7.76 8.17 8.10
Phenol-4AAP mg/L 0.001 0.001 <0.002 <0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Dissolved Sulphate (SO4) mg/L 1 5 10 5 4 3 32 4 5
Turbidity 0.6 0.6 0.5 1.0 0.3 3.6 0.4 0.9
Alkalinity (Total as CaCO3) mg/L 1 (7) 271 242 266 255 281 232 276 301
Dissolved Chloride (Cl) mg/L 1 5.9 5.8 5.5 4.9 4.8 71.5 4.8 6.2
Nitrite (N) mg/L 0.01 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Nitrate (N) mg/L 0.1 0.2 <0.05 0.16 <0.05 0.09 2.71 0.09 0.15
Nitrate + Nitrite mg/L 0.1 0.2 <0.05 0.20 <0.05 0.10 2.7 0.1 0.15
Hardness mg/L 301 260 303 260 279 257 269 294
METALS
Total Aluminum (Al) pg/L 1 75 (8) 50 50 20 50 60 50 30 70
Total Barium (Ba) yg/L 5 36 26 33 23 27 34 26 34
Total Boron (B) pg/L 10 200 () 14 16 6 17 <5 59 10 9
Total Cadmium (Cd) yg/L 0.1 0.5 (3) <0.015 <0.015 <0.015 <0.015 <0.015 <0.015 <0.015 <0.015
Total Calcium (Ca) pg/L 200 79800 71100 82000 70300 76200 66900 72300 78800
Total Chromium (Cr) ug/L 5 100 3 <2 3 <2 <1 <1 <1 <1
Total Copper (Cu) pg/L 1 5 (4) 0.8 0.4 0.2 0.2 0.4 1.2 0.3 0.6
Total Iron (Fe) yg/L 50 300 90 34 43 68 51 120 39 48
Total Lead (Pb) pg/L 0.5 25 (5) 0.61 0.03 0.06 0.04 0.03 0.11 0.02 0.04
Total Magnesium (Mg) yg/L 50 24800 20000 24000 20400 21600 22000 21500 23700
Total Manganese (Mn) yg/L 2 53 14 43 38 31 14 33 60
Total Potassium (K) yg/L 200 1100 1300 1000 1200 700 5100 800 1000
Total Sodium (Na) pg/L 100 3400 3100 2800 2700 2500 34500 2600 2900
Total Zinc (Zn) ug/L 5 30 (6) 10 6 8 92 <5 <5 9 29
FIELD MEASUREMENTS Units
Temperature Degrees C 16.4 7.2 15.2 4.5 10.7 5.3 10.7 13.7
Conductivity pumhos 534 407 494 466 486 582 459 546
pH 7.21 7.62 7.87 7.38 7.47 8.12 8.15 7.93
NOTES: 7. Alkalinity should not be decreased by more than 25 % of the natural concentration.

1. PWQO indicates Provicial Water Quality Objectives.

2. (1) indicates interim PWQO

3. Cadmium Interim PWQO = 0.5 pg/L (for Hardness >100 mg/L as CaCO3)
4. Copper Interim PWQO = 5 pg/L(for Hardness >20 mg/L)

5. Revised Interim PWQO = 5 pg/L (for Alkalinity > 80 mg/L (as CaCO3)

6. Zinc Revised Interim PWQO = 20 ug/L

8. Interim PWQO = 75 pg/L for pH >6.5 to 9.0.

9. PWQO = 0.020 mgl/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.

12. ND = Not detected

13. NA = Not analyzed

14. RDL = Reportable Detection Limit

X:\vol\2010\0S\401 - Environment\101-16945-00 - Kinloss WDS\Reports\Monitoring 2023\10. Appendix G - SW\Table G-2 Kinloss SW Quality 2023
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. Form 198 . Farm Leasw - Revived 1978
P

o

1 This Indentupe

made (In duplicats) the Joeh day of November
ia the year one thousand ning hundred and eighty-nine

In Purssuncy of tie Binxt Forms of Geunsw Art

Howvoms sad

Betureey
DONALD JoanNsToN
and BARRY JOBNSTON
hereinatter called the LESSOR o¢ the FIRST PART
and

’ THR COEPORR!‘IOI OF THR TOWNSHIpP OF xINLOSS

hereioatter called the LESSER o 11 SECOND PART

beerv
damiss and B unts the Lessse ALL THAT paresi or truet of land and premisey

LEAS
altuate, lylng and being in the Township
in the County of Bruce

containing by sdmessurament
6§, in tha

pPartien
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16:20 THP. OF HURON KINLOSS

- plough tha lands in each yenp during the said um!u). and

< en (FANS1S3954107 204009

Farm Liasa, PR 100, revined 1978
B Haoe and ta Hald the said demized Pramises for and during the term of 99
————— -——----———NIN‘“—"IN'-—----——---‘-—---—--—-----—-———-— ye."

to be computed from the 1ae day of January one thausand
nine hundred and nineey and thenceforth next snauing, and

fully to be complate and ended, on the 30th day of December I039..

YIBLDING AND PAYING theretor woﬂriuamy«»wmw

gesnted unto the Lessor the sum of TWENTY THOUSAND---—~-------—-—~--
— {$20,000.00) - Dollars, of lawful

money of Canada, withoup sny deduction, defaleation or sbatement whatscever to be
payabls on the following days and timaa, that s to say:

The sum of $20,000.00 to be paid to the lessor on the final
signing of this Agrecment by all partias.

mnnt»mmmb-bmmwumw e dey-ag-~

THE Lesaes COVENANTS with the Lassor to pay reat. .

e’

Sy

sxeeptad,

AND to perform xli statute Ishaur. .
AND not to cut down timbar or trees of any kind whatsoever, except

AND that the Lessor may entey and viaw staty of Tepaly,
TAHD-that-the-Loseetwill-repes rding-te-natiorinsritingrs ble-vssrand-teas,

AND will not assi or sub-iat without leave; and such conuent may. notwithstanding any
goctlon of the La ord and Tenant T;: of the Province of Ontarfo, ba arbitearily n’uud
by the Lessor in his sole and uneontrolled discretion, .

AND wilf nat CArry on any business that shail ba deamed a nuisance on sald premises,
AND that he wit} leave the prem|ses {n good repatr (reasonabie wear and taar and dumage
by firs, lightning and tempest only sxcapted),

THE SAID LESSER hershy covenants and agress with the sald Lassor, that iy considara.
tiom of the pramises, and of the leasing and letting bl the said Lessor 'ty the said Lenses
of the lands and Premisas ahove n-nw: for the term hersby craatad (and it iy urou that
exrrm understanding that thess presents are entered into), that notwithatanding any.
thing contained in Section 30 of Chapter {wa hundred and thirty six of the Ravised
Statutes of Ontarin, 1978, or in any othee section of the anld Aet, or any othsr Statute

which may hareafter be passed ts taks the Place of the said Act or to smend tha sa
that muu: of tha goods or chattals of the said Lesses at any time during the eonklnul:’:'.

fludod 48 an estoppel against the said " any
o the levying Upon any such goods ag 4re named ny
sxemptad in said Section ar Sectiona, or amendment oy amandmaents, therato, Said Lasnee
walving, as he hereby does aif ang svary benefit that could or might hava accried to him
under and by virtue of the said Sectioy or Sections of said Act, or any amendment or
amendmants thereto but for the above Cavenant,

ing, thatis to 5ay: THAT the Lessoa will during the said term, cultivate, til, ma
employ such parts of the said premises ag sie now or shall hereatter be b
cultivation in s good Inrmer-like and Broper mannar, and will in ke m ero

N & regular rotation ot €ropa so as not in Imparceriah, deprecinte nre the sol), and wij
of the said tarm will

eand
uring the continuance of paig

lenva the said land so manured s aforesaid. AN
term mow the graas along the fences and In the @ corners on the anid lands, keep down
all noxious weeds snd grussea, which sha W upon the said premises ar on the side of
the roads oy highways adjacent thersso; And wil not sow or permit to 10WND any grain

infrcted by smue or confalnin foul yeedy of naxioun weads, ang will not suller oy

permit any such fouf 20 noxlous weedg to 40 o sved’on the anjd premines,

AND that if time during the said ferm the Lessew hall nuylygt Lo pull up or atheap.

W prev}mlllrulm going to n_cld on l_h.n leld lands any_'n‘?x_luun‘w:cd’l ur un.u‘n
- Iwey-r-the e

R IR W h e e ere-r 4 NNt ine- phwep-g
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08/11/2007  18:21 THP. OF HURON KINLOSS e veevo (FAX)5193854107 [Poosioto

Faros Loues, 5.3 . 197. revised 1918

P

pull-up-srsihermicedestropron svenet-fromgotmg-to-reed;+
weiting, require the Lesseq wlth!; 48 hours sfter the meevice ead:ll
otherwise destroy or pravent them {rom going to seed, and qp_defsn of the Lessss so
doing, the Lassor may entar upon the said lands : or¥rs and workmen and do the

wark the snid notice required to be dg e Laxses, and ail cng charges and
aann?. af or incidental therets gk b0 aidded Lo the rents hcrch resarved, and shail be

rm;:;:uq ,(:t itks manng; 4 m but this mv}slon sha r‘:ot in .”!:" impair
or ahridge the 1 o re-en @ Lassor on non-performance of covenan
This not wpcnzz t{n provisions contained In The Weed Controd Act R.3.0.

AND will % tha mouthe of a underdraing an the said premises open and frve from
ob‘trtrucum..::d in h":idl running order as s} tlml:n during tﬁl. h:’h‘“ t and will not
uiTer or permit such dra oF [he waler-courses im any open 48 on sa
beeome o ctad, but -i?l';omtuuy keap the same frve and claar, for the sacape of the
water flowing therein,

ut

’ m{hono.clttlcor

on sald premin nd will not allow the manurs to be

s xaid Innda actar horvess 13 thr ey i low n tormon
id lan r hary aat year of sa [

:mtotmummwmlwommmud

PROVIDED also, and it {8 hereby sxpreasty sgreed and understood by the parties hereto
R e e o e
an me dur a8 1 axect or & an .
ihe Lesses or [¢ the Lesses ahall make any Chattal Moct e or Bill of Sala of apy :3
his crope ov ather goody and chattsls, or sny sssigamens for tha bemeAb of creditors, ur
foF banbpuniryes and ot debare ot e the benant haiden said pronmias, o B force
or nsoiven aor shad attam I 3 [} prem an
g"l u?"’ gm would not in the evant of such sale
or disposal bz & sufMcignt distress on said pramises for the than seeruing rent. of which
case, the'then current and naxt mauing
year's rent and the taxes for the then current year (to be rackonsd upon the
rats of the previoug ear, in cuse rate shall not have been ixed for current year) shall
immaediatsly becomsg ue and paysbis and the term herehy granted shall at the option of
the Lessor immaediately become forfaited, void and detarminad. snd In av of the
sbave cnses such taxes or sccrived portion thereo! may be recoverable by the Lassor in
the .ame manner ag the rent hareby resarved,

PROVIDED aiso that, in case of removal by the Lesses of hiy and chattels in whols
or substantinl part from off the said premises, the mey distenin for the rents harsby
reserved um:'ﬂu goods and chattals of the Lessea upon any other pramisas to which they
msy have removed.

the said texm may be determined st any time upon ons (1) mounth's notice k Glice to
such effset, and that the Lassee will, at J. expirstion of the time mitedty he asid notice,
pascasbly and quletly &ive up possession of th said land Famises (o tha ; pro-
vided that upon such earlfay determination Wld tarm, and atter the Lessee shall
have delivered Up possassion ia m T gald to the Lassor the full groror-

g Tate of such sariler etarmination, the Lessae shall be
od for the value of the crops sown and then growing, or of the
rlou e Oh said lands fn praparing for a crop, the amount of such compensation

IN tha event of any misunderstanding or misintsrpratation arising out of the lusge, the
parties herein n-"ru that the matter shail be then sattled forthwith in accordance with the
ned Act. R.8.0. 1970, as amended from time to time

by sny such decisions abeained ag l.ruult thersof.

doo o
™

wltep © 8 larm hereby
" a» & monthly tensnt only at a rental
ath paysble in nﬂn.uc- on the 1t day of svery month and

™ L

N o
Posssssion of the said lands and premises
gln'ntod. without oth.u' apeeis) o

dhad oL Ld bl
e e ot

ANY notice or other communieat| rezulud or parmittsd to be given hereunder shall be
In writing and shall be given dthﬁy slivering the samg to the reciplent or mailing the
2ame postage prepsid In a governmant post box to the reeipient at the following sddress:

If ta the Lessor:

If to the Lesses:

1
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2

Fagsojg

9. The

binding upan
executors, adulnictrltorl. succaessors and Ass

benetits ana burdens of this lease shall be

the partiss harato and their roufcctiv- hairs,
gnsa,

THE CORPORATION OF THB TOWNSHIpP

fat}

OF KINLOSS
;acvc N
Acting
)/ :
A A e T 4 im b
Ay Vs i
/' Donald Jo n’;?ﬂ'
e N = .
'-/""7‘-*—-7-—-———-——( AT St T~ e,
' Bapr n‘_on S "‘:I}.
: //p“i;, P?é¢' .-
e e
RN
i, 4 4?'
T ap 8\

W

r -

LY i *._:“z,ﬁ /(

————————_.
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1518 P.009/010
3 rremers, (FAXIS193984107 A.0gsio1g

t . Laswseg Ravieg Augus, 109
o Form ! - Land Transter Ton Ase

Affidavit of Residence and of Vuiue of the Congiderstion

R-M.dmmnmm
'N THE MATTER OF Ty COMVEvancE on et s dtnapons o g __ PRXE n:_x.u.‘lh_&ns_uu_qn_f.-zumz}u:
-af Kinlams
;;uaum-umDmlummmm.

TO e tervatea -unm--m-um .%ll_h_
|- B et # 1t ot e 1 M

lul.hm.n-uuhn-he-h

19} Mor sgugen mnwa—-ﬂ-n--—----u*-—n.-- ceo-. sndd -

lm!mvhhm-nmwn Miatal aginay .
l-ubn.%mh“mhnmu&_nmv-mhhmu ..... sod) 0 r—n
lnowmwmmmmmwuq s.adl ot “xp
'8 VALUE OB Lano, SUILOING. FixTURRS apg GooowsLL sumiRcT To
LAND TRANSFEN Tax ITovt 04 ta) o (r1) .. . *.20.000.00 , 20.00a.00 e
mvaLug o'n‘ :u CHATTELS . 1gng o1 18rgabie Darsonet propersy Ammivasis
,....":,.’mummmm ......... CeeL R o 9 S
{4 Othar tOn e tr o inakotied Lo Igd ar (A} shave e oLl e & S
m?o‘r‘tm“uﬂﬂﬂ e e . . o, . e ]
L% i1 consisuration § inel, detcring red Detweon 1rangf, ™ 8 iraned “n-hnnn-dw Fow inptruntion e
nla !
[} MothmanWlnm cad ~nla___ —
1 aw.:m-mnmmnw. s— ¥ 7 Y —_—

Sworn befers me 11 e Town of Walkerton

inthe County of Bruce
the 27 thvol Py ruary * 30
" § Commistionw, ve., irvey Couamy,bog - . -_J
f mﬂ;—g\mhh”m } —
A for 1nkog Attdli, e Bty & folkincs,  Expirey Much 3, (190, Hmenai
\\ y Proncylnhmuhulnnd
A mmum%
» mm--cannbm'm-pww
"1 Attotament Aok jio 1 smseemey - —-Nak ansigneg —
[ Mua‘-mwhlumowlu-u‘- Undler the A -Anhmimmdh"* L ]
——H&Ly.ruﬂd-——ﬂn.t.m.. —. ——.
—— —— —
o w Muumh.l-bummuwmwmmpw._ i
nu....u-...mmuu-a-oyum“ 30me 34 18 O 1) soowy, Yol we) Not known [}
k. Nu\uuw-ﬂnuhdnlmnmduu’nwkm g Futuﬂmm_nlp ——'
W'Mﬁ REGISTRATIGN FiG.
b THOMPSAN e JL0nd Rogutry Oliicy Mg
W Asgistratan Dasg
~Nag_2vpn —e —_—— ——
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Farm Lasss, P 4. 188 rovised 1978

ANY notice or other communication mailed op delivered ag aforesaid shall be deemed to
have been given at the dats |t was personally delfversd or if nailed shall be deemed to
have been llnn o the third business day following the dete of which | was mailed.
Either the Lessor or the Lessea may chan his sddress (or service from Lima to time by
giving notice in accordance with the lmnz::.

PROVISO fop re-antry by the Lessor on nag-payment of rent, o non-parformance of
Cavenants, .

THE Leasor COVENANTS with the Lesses for quist enjoyment.
The partisg further caovenant that the terms contained in
Scheduls A attachad harsto shall form Part of thias leass and

IT ls hareby dectared and agreed that thie Indenture shaif enure to the benafit of and be
binding l.l'p,nn the parties hersto, their heirs, executors, administrators and assigns.

respactiv,
AND it I further agreed that wherever the singular and masculine are used in this Inden.
ture they shall be conetrued s if the pl:::l oz the neutsr or feminine ] b ‘:30;:

IN WITNESS WHEREOY the sid Parties harsts have hareunts set their haods and seul.
THER CORPORATION OF THR TOWNSHIP or
Btgurd, Bealsd anp Britoered I CINLO . g

NLOSS
Inthapr«.nuof "‘

T
of the k Y 3 :'s
ML I
n the ‘mm“.‘.‘ S ?
™ake outh and vaps When uxeruted the sttached Inatrument,
* 10 atsorney
L Y
'we 0t loast sighteen yenrs ohd,
[ P 1 was marrisd / divorssd ¢ widawer
tnspplissbie
rhaween,
Was my wife / hishand.

Wo were marrisd ta caeh other,

{SEVERALLY) Sworn bafore me ak the I
this day of 1" }
4 CBMuitiongy 788 toaing SRVIGsuivg gvg

* Wipey o« Mdovr made by asigrmey holinly Whew | 1Erenied 10e atinrhen 19y ment 40 allorney [or tageaq). Aesike weq togrrtal siarer,
hand A o TAPEY I S PO 10 roee of sl ory, by Mrlda'-r-dlhmnl-omo"

e —— ———— . -
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in this lease.

fall duae.

or thate surfaca

the bhuffer land

‘a- This agr
grantaed are ang

BUrsuant to the

anironnantal Pr
for an enlargeme
dispogal sitae.

Corporation of the To
Donald and Barry John

as may be possible the
altered or disturbed by the sxercise of the

R The Lessor as® ow
the land ang aACCens
shall apccilically r
land and to Sell any
tharefrom. Provided the
or drill any walls

s v eneas,  (FAX)S193854107 :Aggmgy

SCHEDULE

existing Kinloss Township waste
Part Lat 18, Concassio

2. It is scknowladged that
the Lessee shall include

the lassaee, its
equipment for the p

purpose aof monitory
the bugrerx lands, and the lassee agrees tg restors, as nearly
extent thate thay may be

4. It ia acknowludqod
Pond in the Joutherly
is acknowlcdg-d that the Le
waterx nonito:lnq
of the Environmen
the adjoining was

3. The Lessor shall

taxes assassedagain
the taxes %0 assessed to

asment and the Qasemanty a

shall he
Environme
Otection
nt and ax

amployeass, ser

on tha said 14

8t the said

the tull

ng surface and

dispos
n 6, Kinlows Tow

the ri

To the lease dated November 30, . 1989 batwean the
wnship of Kinlose as
ston as Lewssors,

Lessee ang

ght to use the land by

right of access At any time

vants and agents, and necessary
ng inspections and for the

ground watey upon and under

rights granted

continued uge of

therato for recreational Purposes and L
etain the right to cu
such timber ang ratain

€t timber on the

the proceads

Lessors shal) not sract any buildlnqa

portion of
ssae wi)

which is

€t as a result of
te disposal site.

nd.

that there iy a-

the lesased

Small spring-fed

land and ie

1 include the pond in the

fequired by the Ministry
tha operation of

be res onsible for any real Propercy
1

easad lands and shall pay

the Township of Rinloss as thay

(b} It is acknowladged by the

within the ground may migrate from

owned by the Lesses undar
watear may

wWater may nog be suitable

Uses and the Lassorg agres not to

in any Way responsibls for

..

condition
ntal Agse
Act, of ¢
tansion o

ths surfa

A diminution of

Lessor that the wvater

the adjoining lang £111 sitg
ce of the buffer lands,

£low across the lands and that such
a8 drinkin

hold the Lessee liable or

water quality op

nd rights haraby

al upon the approval,
fament Acet ang the

he use of
£t the Town

the Township langs
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

Kinloss Waste Disposal Site
Waste Disposal Site Name

Part Lot 16, Concession 6, in the Former Township of Kinloss, Township of Huron-Kinloss,

Location (e.g. street address, lot,
County of Bruce

concession)

GPS Location (taken within the 463575 mE, 4871980 m N
property boundary at front gate/
front entry)

. Township of Huron-Kinloss
Municipality

Township of Huron-Kinloss
Client and/or Site Owner

Monitoring Period (Year) 2023

This Monitoring Report is being submitted under the following:

Certificate of Approval No.: A272801

Director's Order No.:

Provincial Officer's Order No.:

Other:




(e Annual

Report Submission Frequency Specify (Type Here):
(" Other
( Active
The site is: (e 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




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 C 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




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

completed in accordance with established protocols, frequencies,| (" No

locations, and parameters developed as per the Technical

Guidance Document:

(¢ Not Applicable

If no, list exceptions
below or attach
additional information.

Description/Explanation for change

Groundwater Sampling Location

ancw pling : (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 (e 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):




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.

(" Yes

(e No

RUC exceedances discussed in Section 3.5 of the AMR.

7)

The site continues to perform as
anticipated. There have been no
unusual trends/ changes in
measured leachate and
groundwater levels or
concentrations.

(e 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 (c)

9)

Have trigger values for
contingency plans or site
remedial actions been exceeded
(where they exist):

( Yes
(C No
(e Not Applicable

If yes, list value(s) that are/have been exceeded and follow-up
action taken (Type Here):




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.

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 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
operation are recommended

The following change(s) to the
(" site design and operation is/
are recommended:




Name:

Sarah Hutchesson, M.Sc., P.Eng.

Seal:

100530740

rddimage | S S-LHUTCHESSON

Signature:

Date:

26-Mar-2024

CEP Contact Information:

121 Commerce Park Drive, Unit L
Barrie, ON
L9Y 8X1

Company:

WSP Canada Inc.

Address:

121 Commerce Park Drive, Unit L
Barrie, ON
L9Y 8X1

Telephone No.: (705) 441-6016 Fax No. : (705) 441-6016
E-mail Address: sarah.hutchesson@wsp.com

Co-signers for additional expertise provided:

Signature: Date: Select Date
Signature: Date: Select Date




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.erlze the @ Yes
surface water conditions, and
includes data that relates

upstream/background and CNo
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 C authorizing / control
documenty(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




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 If no, specify below or
established program from the site, including sampling protocols, | (" No provide details in an
frequencies, locations and parameters) as developed per the attachment.
Technical Guidance Document: (¢ Not Applicable
. . 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

4) All field work for surface water

investigations was done in
accordance with standard
operating procedures, including
internal/external QA/QC
requirements, as established/
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):

(e Yes
If no, specify (Type Here):
(" No




Sampling and Monitoring Program Results/WDS Conditions and Assessment:

5) The receiving water body meets surface water-related compliance criteria and assessment criteria:
i.e., there are no exceedances of criteria, based on MOE legislation, regulations, Water (@ Yes
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 (" No
(Section 4.6):

If no, list parameters that exceed criteria outlined above and the amount/percentage of the exceedance as per the table below or
provide details in an attachment:

Parameter Compliance or Assessment Amount by which Compliance or Assessment Criteria or
Criteria or Background Background Exceeded

e.g. Nickel Ez?ckcg ?;:nlémlt’ PWQO, e.g. X% above PWQO

As outlined in Section 3.4 of report I/’-\espc;t::hned in Section 3.4 of As outlined in Section 3.4 of report

6) In my opinion, any exceedances
listed in Question 5 are the result

of non-WDS related influences (@ Yes As outlined in Section 3.4 of report, the pattern indicates
(such as background, road that the landfill site does not have a measurable effect on
salting, sampling site' (C No the water quality of the creek.

conditions)?




7) All monitoring program surface
water parameter concentrations
fall within a stable or decreasing | (5 Yes If no, list parameters and stations that is outside the expected
trend. The site is not range. Identify whether parameter concentrations show an
characterized by historical increasing trend or are within a high historical range (Type
ranges of concentrations above (" No Here)
assessment and compliance
criteria.
8) For the monitoring program

parameters, does the water (" Yes

quality in the groundwater zones

adjacent to surface water ®No If yes, provide details and whether remedial measures are
receivers exceed assessment or  Not Known necessary (Type Here)

compliance criteria (e.g.,

PWQOs, CWQGs, or toxicity (" Not Applicable

values for aquatic biota (APVs)):

9) Have trigger values for C Yes

contmgency.plans or site If yes, list value(s) that are/have been exceeded and follow-up

remedial actions been exceeded | (" No -

(where they exist): action taken (Type Here)

(e Not Applicable




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:

- 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:




CEP Signature

S‘(k\’k lr( hog oL

Relevant Discipline

Engineer

Date:

26-Mar-2024

CEP Contact Information:

Sarah Hutchesson, M.Sc., P.Eng

Company: WSP Canada Inc.

121 Commerce Park Drive, Unit L
Address: Barrie, ON

L9Y 8X1

Telephone No.:

(705) 441-6016

Fax No.:

E-mail Address:

sarah.hutchesson@wsp.com

Save As

Print Form
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