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2009 Annual Report
Red Rock Waste Disposal Site (A412307)
Township of Killaloe, Hagarty and Richards

EXECUTIVE SUMMARY

This report has been prepared to document the results of the 2009 environmental monitoring program for
the Township of Killaloe, Hagarty and Richards Red Rock waste disposal site, located on Part Lot 11,
Concession 7, within the geographic Township of Richards, in the amalgamated Township of Killaloe,
Hagarty and Richards. The site is located approximately 24 kilometres north of the Village of Killalbe,
accessed by Beechnut Lake Road, extending north from County Road 58. '

The Red Rock waste disposal site operates in accordance with Provisional Certificate of Approval
A412307, for the transfer of municipal solid waste generated within the Township of Killaloe, Hagarty and
Richards. The site consists of 1.0 hectare of approved landfilling area, within 1.7 hectares of licensed site

area property under Ontario Ministry of Natural Resources Land Use Permit 1675-1006299.

The groundwater configuration in- the shallow overburden unit at the site is to the south and southeast.
Average horizontal gradients in the vicinity of the waste mound, and the southeast of the waste mound
were calculated in May 2009 to be 0.012 and 0.014 in magnitude, respectively at the Red Rock waste
disposal site. ' '

In 2009, groundwater quality immediately downgradient from the site at the current Ontario Ministry of
Natural Resources Land Use Permit boundary continues to exhibit impacts from landfill-derived leachate.
Exceedances of the Ontario Drinking Water Standards were observed for alkalinity (low), dissolved organic
carbon, field-tested pH (low), and iron at select wells.

Groundwater quality at the downgradient contaminant attenuation zone boundary is interpreted to be in
compliance with the Reasonable Use Concept and conformance with the Ontario Ministry of Environment
Guideline B-7 in 2009. The noted exceedances of the Reasonable Use Concept at monitoring well
MW06-7, including lab and field-tested pH (low), are interpreted to be resultant of naturally-occurring
conditions at the site. The elevated nitrate concentration observed in August 2009 is interpreted to be
anomalous, as similarly elevated nitrate concentrations are not evident at monitoring wells located adjacent
fo thé waste mound, and specifically not observed at monitoring well BH04-5 which is considered to be
most representative of leachate-quality at the site. Likewise, the Reasonable Use Concept exceedance of
iron at monitoring well MW06-8 in August 2009 was not evident at upgradient monitor BH04-6, located
immediately adjacent to the waste mound, and is therefore interpreted to be naturally-occurring in the
vicinity of County Road 58. Further monitoring of iron concentrations at MW06-8 is required to determine
the source of the elevated parameter; however, since iron has not historically been observed to exceed the

Reasonable Use Concept at MWO06-8, it is interpreted to be anomalous. Based on the aforementioned
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interpretations of groundwater quality at the downgradient contaminant attenuation zone boundary, the Red
Rock site is considered to be in compliance with the Reasonable Use Concept and in conformance with
Guideline B-7.

Based on Township records, approximately 1,338 vehicles visited the Red Rock site in 2009, with
approximately 3,478 bags of residential waste received during the period January to December 2009 for
transfer to the Township’s Killaloe site for disposal. Additionally, based on Township records 1,061 bags of
containers (tin/aluminum/plastic/glass), and 416 bags of fibres were received at the Red Rock site in 2009
and transferred to the Township’s Killaloe site for pickup by Beaumen Waste Management/Recycling.

Recycling tonnage records provided by the Beaumen Waste Management and Township records indicate
that a total of approximately 202.0 tonnes of recyclable material was received at the Killaloe waste disposal
site in 2009. Recyclable quantities contributing to this total included approximately 65.0 tonnes of
containers (tin/aluminum/plastic/glass), 73.9.tonnes of fibres, and 63.1 tonnes of old corrugated cardboard.
Recycling tonnages noted above for the Killaloe waste disposal site include quantities of recycling received
ahd transported to the Beaumen Waste Management Systems Ltd. In Renfrew, Ontario from the
Township’s Round Lake and Red Rock sites, and the Township’s curbside service in the Village of Killaloe
in 2009.

The Township anticipates completing the contaminant attenuation zone land acquisition process with the

Ministry of Natural Resources in 2010.
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1.0 INTRODUCTION

1.1 SITE INFORMATION

The Red Rock waste disposal site is currently operating as a mobile domestic waste and recyclable
transfer station under Provisional Certificate of Approval (PC of A) A412307, as amended
December 5, 2007 (Appendix A), and services the residents of the Township of Killaloe, Hagarty, and
Richards. The Red Rock site is located approximately three (3) kilometres (km) north of Bonnechere
Provincial Park on Part Lot 11, Concession VII, in the geographic Township of Richards, in the
amalgamated Township of Killaloe, Hagarty and Richards (Township), in Renfrew County. The site is
accessed from Beechnut Lake Road (Figure 1), and is situated on Crown Land which is leased to the
Township by the Ontario Ministry of Natural Resources (MNR) under Land Use Permit (LUP)
1675-1006299 (Appendix B). '

Waste and recyclables collected at the Red Rock site are transferred to the Township’s Killaloe waste

disposal site for final disposal and processing.
1.2 BACKGROUND

The Red Rock waste disposal site had received domestic waste for landfilling from within the geographic
Township of Richards since 1979; however, in March 2004, the Ontario Ministry of the Environment (MOE)
issued a Provincial Officer Order (P142086) indicating that landfilling practices at the time were not
consistent with the PC of A for the site. As a result of the Provincial Officer Order, and as instructed in
correspondence from the MOE dated March 30, 2004, the Township ceased landfilling operations at the
site, and established a mobile municipal solid waste and recycling transfer station at the Red Rock site.

The Township received MOE Technical Support Section (TSS) groundwater review comments dated
August 24, 2007 confirming that the proposed area downgradient of the Red Rock site (south), is
interpreted to be sufficient for a contaminant attenuation zone (CAZ) at the site (Figure 2). As such, and in
accordance with Condition 40 of the amended PC of A (Appendix A), the Township resumed negotiations
with the MNR in correspondence datéd January 10, 2008 to acquire the 3.5 hectares (ha) for the landfilling
area, operational buffer, and CAZ at the site (Greenview, 2009). The MNR provided a response dated
January 21, 2008, indicating the subject lands (Figure 2) were suitable and would be released under a
purchase agreement to the Township (Greenview, 2009). The proposed CAZ lands were surveyed, and a
Crown Land Reference Plan was prepared and submitted in September 2008 to the MNR Pembroke office
to initiate the formal process of land transfer from the Crown to the Township.
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The process progressed in 2009, with the MNR approving the Crown Land Reference Plan and providing
the Township with a pﬁrchase agreement to complete for the purchase of the approved CAZ lands. On
December 17, 2009, on behalf of the Township, Greenview Environmental Management Limited
(Greenview) submitted a letter to the MOE which documented the current status of the CAZ acquisition
process for the Red Rock site, in order to satisfy Condition 40 of the PC of A (Appendix C). The Township
anticipates completing the CAZ land acquisition process for the site in 2010.

Greenview was retained by the Township to complete the 2009 environmental monitoring and reporting

program at the Red Rock waste disposal site.
1.3 PURPOSE AND SCOPE

The purpose of this report is to provide an overview of the annual environmental monitoring, environmental
compliance, and operations at the Red Rock waste disposal site, per Condition 43 of the site PC of A,
including the following:

e Groundwater quality assessment and Reasonable Use Concept (RUC; MOE Guideline B-7) compliance
(Section 4.1).

o Site operational overview and capacity assessment (Section 4.2).

¢ Conclusions and recommendations for future monitoring programs at the site (Section 5.0).
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2.0 SITE DESCRIPTION

The following sections present a summary of the physical characteristics for the Red Rock waste disposal
site. '

21 TOPOGRAPHY AND DRAINAGE

The Red Rock waste disposal site is located on a relatively flat, sandy plain area, surrounded by forested
Crown lands, and situated approximately 1.5 km northeast of Round Lake. There are no surface water
courses in the immediate vicinity of the waste mound, however approximately 100 metres (m) north of the
Red Rock site is a pond, which represents the only sizable surface water body in the immediate area. A
small creek discharges from the eastern end of the pond, which flows southeast and under County
Road 58. Approximately 325 metres (m) southeast of County Road 58, the small tributary converges with
another small creek originating from Jacks Lake. Following convergence, the creek flows to the southwest,
eventually discharging into Round Lake.

Further to MOE TSS groundwater comments dated August 24, 2007 (Greenview, 2008), one (1) seasonal
residence is located within 500 m of the landfill; however, it is located upgradient of the interpreted direction

of groundwater flow and is not considered to be impacted by landfill-related activities (Figure 2).
22 HYDROGEOLOGICAL CONDITIONS

Overburden at the Red Rock waste disposal site was investigated and characterized by the installation of
five (5) monitoring wells around the perimeter of the site and one (1) monitoring well directly in the waste
mound, in August 2004 (SGS, 2005; Figure 2). The monitoring wells were installed in fine-grained, brown
to grey sand, to depths ranging from 6.1 to 8.2 m below ground surface (bgs). Groundwater elevations
ranged from 4.49 to 7.16 m bgs during the initial groun‘dwater sampling event in August 2004, following the
monitoring well installations (SGS, 2005; Appendix D).

As part of the 2006 environmental work program at the site, two (2) additional monitoring wells were
installed at the Crown land boundary, slightly upgradient (north) of the County Road 58 right-of-way
(Greenview, 2007; Figure 2). Overburden in this area is similar to that in the vicinity of the site with a
shallow layer of dark organic soil overlaying layers of brown to grey fine to medium sand, and Iocal.ized
pockets of light brown medium to coarse sand, and sub-angular to sub-rounded gravels (monitoring well
MWO06-7). Available borehole logs for monitoring wells, including MW06-7 and MW06-8, are provided in
Appendix D.
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Historically, the direction of groundwater flow within the shallow overburden unit at the Red Rock site is to

the south and southeast (Figure 2).
2.3 OPERATIONAL SETTING

The Red Rock waste disposal site currently consists of an approved waste disposal area of 1.0 ha within a
total property area of 1.7 ha (Appendix A; Figure 3). The site is presently situated on Crown land, under
lease from the MNR under LUP 1675-1006299, which expires on March 31, 2011 (Appendix B); however,
the Township is in the final stages of land acquisition from the Crown. Adjacent to the eastern boundary of
the Red Rock site is a former Ontario Ministry of Transportation (MTO) Works Yard.

The Township installed two (2) additional monitoring wells at the Red Rock site in 2006 per MOE
recommendations (February 23, 2006; Greenview, 2007). As part of the 2008 environmental monitoring
program at the site, and further to the MOE TSS groundwater review memorandum dated August 24, 2007,
in which the lands proposed for CAZ (Figure 2) were deemed to be sufficient, the Township initiated
negotiations with the MNR to acquire the lands for the landfilling area, operational buffer, and CAZ
purposes downgradient of the site (Greenview, 2008). The MNR provided a response dated
January 21, 2008, indicating the subject lands (Figure 2) were suitable and would be released under a
purchase agreement to the Township (Greenview, 2008). The land area pi'oposed for the CAZ was
surveyed by an OLS in 2008 (W. Simpson), and a Crown Land Reference Plan was prepared and
submitted in September 2008 to the MNR Pembroke office to initiate the formal process of land transfer
from the Crown to the Township. The process progressed in 2009, with the MNR approving the Crown
Land Reference Plan and providing the Township with a purchase agreement to complete for the purchase
~ of the approved CAZ lands. On December 17, 2009, on behalf of the Township, Greenview Environmental
Management Limited (Greenview) submitted a letter to the MOE which documented the current status of
the CAZ acquisition process for the Red Rock site, in order to satisfy Condition 40 of the PC of A
(Appendix C). The Township anticipates completing the CAZ land acquisition process for the site in 2010.

The site currently operates as a mobile domestic waste and recycling transfer station, and has been closed
to landfilling operations since 2004. As part of waste transfer operations at the site, the Township
maintains a site attendant’s office, and during operational hours, a mobile compactor truck and recycling
depot (Figure 3). Domestic waste and blue box recyclables received at the site are deposited in the mobile
compactor truck and recycling totes for transfer, disposal, and marketing at the Killaloe waste disposal site,

as applicable to the waste type.

Bulk recyclables such as scrap metal, white goods, tires, etc., as well as brush and clean wood are not

accepted at the Red Rock site; these materials are directed to the Killaloe waste disposal site for disposal

ENVIRONMENTAL MANAGEMENT ~
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and management. Old corrugated cardboard (OCC) from the entire Township is directed to the Killaloe site

for management.
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3.0 2009 ENVIRONMENTAL MONITORING PROGRAM

The following sections present a methodology of the environmental monitoring conducted at the Red Rock

waste disposal site in 2009.
31 GROUNDWATER MONITORING

As part of the 2009 environmental monitoring program, groundwater monitoring and sampling was
completed at the Red Rock site by Greenview on May 6, 2009 and August 10, 2009 from the network of
existing groundwater monitoring wells (Table 1). All eight (8) monitoring wells were sampled as part of the
2009 environmental monitoring program, and groundwater elevations were measured at each monitoring
well using an electronic water level tape prior to sampling. Based on the groundwater elevation a well
purge volume equivalent to approximately three (3) borehole volumes was calculated in-situ using a

standard conversion factor relevant to the respective well diameter.

Groundwater samples were collected from each monitoring well using dedicated polyethylene tubing and
inertial lift foot-valves, and were analyzed for the parameter suite listed in Table 1. Samples were collected
into appropriate sample bottles as provided by an accredited laboratory and the designated sample bottle
for metal parameters was field-filtered using a dedicated Hi'gh Capacity 45 micron filter to reduce the
potential for turbidity-induced bias in the analytical results for the metal parameters.

Volatile organic compounds (VOC) were not sampled as part of the 2009 groundwater monitofing program
at the site; the next scheduled sampling event for VOCs at the Red Rock site is in 2011 (Table 1).

A duplicate groundwater sample for Quality Assurance and Quality Control (QA/QC) purposes was
obtained from monitoring well BH04-1 during both the May 6, 2009 and August 10, 2009 sampling events.

Field measurements of pH, dissolved oxygen (DO), conductivity, and temperature were recorded at each
respective groundwater well immediately following the collection of the groundwater samples. Field
sampling records completed during the 2009 monitoring program are included in Appendix E. The
groundwater samples were recorded on a laboratory Chain of Custody Form, and the samples were placed
in coolers packed with contained ice for preservation during transport to the analytical laboratory.

The results of the 2009 groundwater monitoring program are presented in Section 4.1.

March 2010 } @G reenview Page 6

ENVIRONMENTAL MANAGEMENT



2009 Annual Report
Red Rock Waste Disposal Site (A412307)
Township of Killaloe, Hagarty and Richards

3.2 SURFACE WATER MONITORING

As documented in the 2006 Annual Report (Greenview, 2007), and further to MOE TSS surface water
review comments dated October 20, 2005, a surface water monitoring program was established at the Red
Rock site as part of the 2006 environmental monitoring program (Greenview, 2007).

Based on the results of the 2006 surface water monitoring program at the site, which were presented in the
2006 Annual Report (Greenview, 2007), it was determined that the Red Rock waste disposal site was not
having an impact on adjacent surface water systems at/near the site. As such, and in accordance with
MOE TSS surface water review comments on the 2006 Annual Report (Greenview, 2007) dated
November 28, 2007, in which the results of the 2006 surface water program were confirmed, the surface
water monitoring program was discontinued at the site in 2007 (Greenview, 2008). The amendments to the
environmental monitoring program at the site, including the discontinuation of the surface water monitoring
program, were detailed in correspondence to the MOE Environmental Assessment and Approvals Branch
(EAAB) dated May 8, 2007 (Greenview, 2008), and were approved in an amendment to the PC of A
(A412307) dated December 5, 2007 (Appendix A).

3.3 ANALYTICAL LABORATORY ACCREDITATION

Collected groundwater samples were submitted for analysis to the SGS Environmental Laboratory located
in Lakefield, Ontario. The SGS Environmental Analytical Laboratory is accredited by the Standards Council
of Canada (SCC) and the Canadian Association for Environmental Analytical Laboratories (CAEAL), for
specific environmental testing procedures listed in the scope of accreditation. The SGS Environmental
Analytical Laboratory is licensed by the MOE to perform analysis on Drinking Water in Ontario in
accordance with the Safe Drinking Water Act.

3.4 LANDFILL GAS MONITORING

Landfill gas monitoring is not part of the current environmental monitoring program for the site. The waste
mound at the Red Rock site is covered with porous soil materials allowing natural gas flux to the
atmosphere. Overburden geology at and adjacent to the site is characterized by shallow, sandy materials,
which, coupled with the extended distance to the nearest residence, provide a minimal risk of landfill gases

impinging off-site receivers.
3.5  OPERATIONAL MONITORING

Operational monitoring at the Red Rock site is minimal given that the site operates as a mobile municipal

solid waste and recycling transfer station only, with received domestic waste and recyclables transported to
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the Township’s Killaloe site for final disposal and/or processing. Due to the Red Rock site’s operations, a

topographic survey of the waste mound was not required in 2009.

Daily waste records for the Red Rock site are completed as part of regular site operations to monitor
vehicular traffic, and recycling depot operations. The Township submits annual waste diversion reports in
accordance with the Waste Diversion Ontario (WDO) Municipal Datacall, inclusive of the Red Rock site, to
WDO.

The results of the 2009 operational monitoring are presented in Section 4.2.
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4.0 ENVIRONMENTAL MONITORING RESULTS

The following sections present a summary of the environmental monitoring results obtained during the Red

Rock waste disposal site 2009 environmental monitoring program.

4.;I GROUNDWATER QUALITY ASSESSMENT

The results of the 2009 grpundwater monitoring program conducted at the site are presented as follows.
4.1.1 GROUNDWATER CONFIGURATION

Historically, the groundwater configuration at the site has been interpreted to flow towards the south and
southeast, in the general direction of Round Lake (Figure 2). The direction of groundwater flow within the
shallow overburden unit at the Red Rock site with the inclusion of 2009 groundwater elevations is
consistent with historical interpretations, and is interpreted to be toward the south and southeast.
Groundwater elevation data obtained during the 2009 groundwater monitoring program at the site is
provided in Table 2. Average horizontal gradients in the vicinity of the waste mound, and southeast of the
waste mound were calculated in May 20089 to be 0.012 and 0.014 in magnitude, respectively.

4.1.2 GROUNDWATER QUALITY

The results of the 2009 groundwater monitoring program are presented in Table 3 and the accredited
laboratory Certificates of Analysis (SGS) are attached in Appendix F. Analytical data obtained from
respective groundwater wells have been compared to the Ontario Drinking Water Standards
(ODWS; MOE, 2003), background water quality at the site, and MOE Guideline B-7 and the RUC
(MOE, 1994a).

Background water quality at the Red Rock site has historically been interpreted from sampling at
monitoring wells BH04-1 and BH04-3, as these wells are located upgradient of the waste mound (Figure 2).
The water quality results from the background wells correspond with historical results (Table 3); however,
some trends are apparent: monitoring well BH04-1 displayed decreasing trends for the parameters calcium,
conductivity, and total dissolved solids (TDS), whereas monitoring well BH04-3 was interpreted to have a
decreasing trend with respect to TDS. Consistent with historical results, monitoring well BH04-1 was
observed to exceed ODWS for alkalinity (low) and lab-tested pH (low) in May and August 2009 (Table 3;
Greenview, 2009). Similarly, monitoring well BH04-3 exceeded ODWS for alkalinity (low), and lab-tested
pH (low) in May and August 2009, and for field-tested pH (low) in May 2009 (Table 3). Groundwater quality
at monitoring wells BH04-1 and BHO04-3 remains representative of background water quality in the area of
the site.
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Monitoring well BH04-2 is located within the waste mound, and has historically been used to determine the
leachate quality at the Red Rock site; however, groundwater quality results in 2009 suggests that
downgradient monitoring well BH04-5 is most impacted from landfill-leachate (Figure 2). When compared
with . background water quality, the majority of parameter concentrations remain elevated above
background levels (Table 3). During both the May and August 2009 sampling events, concentrations of
iron exceéd ODWS, though iron has consistently exceeded ODWS limits since August 2004 (Table 3;
Greenview, 2009). Similar to historical reports, monitoring well BH04-2 was observed to have decreasing
trends for alkalinity and ammonia (Table 3). Monitoring well BH04-2 continues to present characteristics

indicative of landfill-related activities in 2009.

Groundwater quality immediately downgradient of the waste disposal site is characterized by monitoring
wells BH04-4, BH04-5, and BH04-6, which are all located at the current MNR LUP boundary downgradient
of the site (Figure 2).

Groundwater monitoring well BH04-4 is located along the eastern MNR LUP boUndary, near the
southeastern corner of the approved waste disposal area (Figure 2). Consistent with historical
interpretations, the majority of parameter concentrations remain elevated above background levels at
monitoring well BH04-4 (Greenview, 2009; Table 3). Monitoring well BH04-4 was observed to exceed
ODWS for field-tested pH (low) in May and August 2009; however, lab-tested pH values were noted to be
within the acceptable ODWS range for the same sampling period (Table 3). Similar to historical reports,
increasing trends were observed for alkalinity and sodium in 2009 at monitoring well BH04-4 (Table 3).
Monitoring well BH04-4 continues to exhibit slight landfill-related impacts with the inclusion of 2009 water

quality.

Monitoring well BH04-5 is located approximately 10 m south and downgradient of the approved waste
disposal area at the Red Rock site, and adjacent to the southern MNR LUP boundary (Figure 2).
Consistent with historical results, monitoring well BH04-5 exhibits the majority of parameter concentrations
elevated above background levels, with some parameters observed to be higher in concentration than at
monitoring well BH04-2, which is located directly within the waste mound (Table 3). In May and August
2009, monitoring well BH04-5 exhibited ODWS exceedances of dissolved organic carbon (DOC) and iron,
which is consistent with historical results (Table 3; Greenview, 2009). Similar to historical results,
decreasing trends were observed at monitoring well BH04-5 for alkalinity, ammonia, barium, boron,
calcium, chloride, DOC, and TDS following the inclusion of 2009 data (Table 3). Monitoring well BH04-5
continues to exhibit water quality that appears to be most impacted from landfill-derived leachate at the

site, following inclusion of 2009 results.
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Groundwater monitor BH04-6 is located on the southern boundary of the current MNR LUP, approximately
75 m west of monitoring well BH04-5 (Figure 2). In 2009, the majority of parameter concentrations at
monitoring well BH04-6 were elevated above background concehtrations, similar to historical results
(Greenview, 2009; Table 3). With the exception of alkalinity (low) in May and August 2009, there were no
ODWS exceedances at BH04-6 in 2009 (Table 3). Decreasing trends at monitoring well BH04-6 were
noted for alkalinity and nitrate following the inclusion of 2009 data (Table 3). Groundwater quality may be
slightly impacted by leachate at monitoring well BH04-6; however, the majority of parameter concentrations

are significantly decreased in magnitude from values found at monitoring well BH04-5.

Monitoring wells MW06-7 and MWO06-8 are located at the southern CAZ boundary, approximately 70 m
south of the current MNR LUP boundary, and approximately 20 m north of County Road 58
(Figure 2). Monitoring well MW06-7 is situated near the south-eastern corner of the CAZ, whereas
MWO06-8 is positioned near the mid-point of the southern extent of the CAZ. Many of the parameter
concentrations were observed to be slightly elevated abové background groundwater quality at both
monitoring wells; however, parameter concentrations are significantly decreased in magnitude from wéter
quality data obtained from monitoring wells closer to the waste mound, indicating that successful
attenuation downgradient of the waste mound is occurring (Table 3). In many cases, concentrations
observed at MW06-7 and MWO06-8 are comparable to background groundwater quality at the site.

For the 2009 environmental monitoring program, monitoring well MWO06-7 was observed to have ODWS
exceedances for alkélinity (low) and lab-tested pH (low) for both the May and August 2009 sampling
events, and for field-tested pH (low) in May 2009 (Table 3). Similarly, monitoring well MW06-8 was noted
to exceed ODWS for alkalinity (low) in May and August 2009, and for iron in August 2009 (Table 3).
Following the inclusion of 2009 data, decreasing trends were observed for alkalinity, chemical oxygen
demand (COD), and sulphate at monitoring well MWO06-7. Monitoring well MW06-8 was noted to have
decreasing trends for calcium, chioride, sodium and TDS with the addition of 2009 data. The proximity of
monitoring wells MW06-7 and MW06-8 to County Road 58 (less than 25 m) and the impacts related to
winter road maintenance are interpreted as the primary source for current and histofically elevated TDS at
the southern CAZ boundary. Ultimately, the majority of parameter concentrations at MWO06-7 and MW09-8
are decreased in magnitude from monitoring wells in close proximity to the site, indicating that attenuation

downgradient of the waste mound is occurring.

The blind duplicate samples collected at BH04-1 during both the May and August sampling events were
similar to the identified sample indicating that the results of the 2009 groundwater monitoring program can

be interpreted with confidence.
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4.1.3 REASONABLE USE CONCEPT ASSESSMENT

In an effort to assess potential leachate impacts migrating beyond the CAZ boundary, the MOE’s RUC was
used as an assessment tool to monitor downgradient impacts from the waste disposal site. Downgradient
impacts are typically assessed using the MOE RUC at monitoring wells located at, or in close proximity to,
the downgradient CAZ boundary. The downgradient monitoring wells located near the CAZ boundary were
compared to trigger concentrations for specific parameters as determined by leachate quality at the site
using the MOE’s RUC for groundwater (MOE Procedure B-7-1, 1994a).

The MOE Procedure B-7-1: Determination of Contaminant Limits and Attenuation Zones iterates that in
accordance with the appropriate criteria for particular uses, a change in groundwater quality on an adjacent

property as a result of landfilling activities will only be accepted by the MOE 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.
MOE Procedure B-7-1

The RUC assessment was conducted using the concepts and procedures outlined in MOE Procedure
B-7-1 (MOE, 1994a), specifically using the median value of individual background parameter
concentrations from monitoring wells BH04-1 and BHO04-3, fo characterize natural groundwater quality at
the site. Groundwater monitoring wells MW06-7 and MW06-8 were used to monitor downgradient water
quality south of the Red Rock site on the north side of County Road 58, for assessing site compliance with
“the MOE RUC at the CAZ boundary (Figure 2).

All parameters tested as part of the established annual monitoring program were used as groundwater
triggers, and a respective RUC criteria value was calculated for each parameter at the Red Rock waste
disposal site. The trigger concentrations used to assess RUC compliance for the groundwater regime at
the site is based on the MOE RUC for each of the respective parameters.

The RUC values for individual parameters should be generated each year based on analytical results
obtained from the groundwater monitoring program. If RUC exceedances are noted, then action will be
undertaken as appropriate and necessary in accordance with a defined groundwater contingency plan for
the site. In cases where a groundwater contingency plan is not defined, a meeting with representatives of
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the district MOE office should be held to develop an appropriate contingency plan, as necessary and

appropriate for the particular site.

As previously noted, the Township is in the final stages of acquiring the MOE approved CAZ lands from the
Crown, and based on the historical groundwater monitoring results, the CAZ area is deemed to be
sufficient for leachate attenuation at the site. Therefore, RUC should be applied to monitoring wells
MWO06-7 and MW06-8, as they are located at the southern extent of the downgradient CAZ boundary.

Monitoring well MWO06-7 was observed to exceed RUC for lab-tested pH (low) in May and August 2009, for
field-tested pH (low) in May 2009, and for nitrate in August 2009 (Table 3). Since lab-tested pH (low) was
noted to be below the RUC limits at both background monitoring wells (BH04-1; BH04-3), the exceedances
of RUC for lab-tested pH (low) at MWO06-7 in 2009 are interpreted to be the result of naturally-occurring
conditions at the site (Table 3). Similarly, field-tested pH (low) was observed to exceed the RUC at
background groundwater monitoring well BH04-3, and therefore the exceedance of RUC at MWO06-7 for
field-tested pH (low) is interpreted to be the result of naturally-occurring conditions (Table 3)  The
exceedance of RUC for nitrate in August 2009 at MWO06-7 is interpreted to be anomalous, as the
concentration of nitrate at MW086-7 is significantly elevated above concentrations observed near the waste
mound, and specifically to monitoring well BHO04-5 which is ‘interpreted to be most impacted by
landfill-leachate (Table 3). 'i'herefore, the Red Rock site is interpreted to be in compliance with RUC and
conformance with MOE Guideline B-7 at monitoring well MW06-7 located at the downgradient CAZ
boundary in 2009.

Monitoring well MW06-8 was noted to exceed RUC for iron in August 2009 (Table 3); however, the iron
concentrations observed at upgradient monitoring well BH04-6 were observed to be reduced in
concentration than at MW06-8 (Table 3). Additionally, iron has not historically been elevated at monitoring
well MW06-8 since sampling was initiated in 2006 (Table 3). Therefore, the elevated iron concentration in
August 2009 is considered to be naturally-occurring and the Red Rock site is interpreted to be in
compliance with RUC and conformance with MOE Guideline B-7 at monitoring well MW06-8 located at the
downgradient CAZ boundary in 2009; however, future monitoring of iron concentrations is required at the
CAZ boundary to ensure that the elevated iron concentration observed in August 2009 are the result of
naturally-occurring conditions adjacent to County Road 58, and not to landfill-related activities.

Based on the results of the 2009 environmental monitoring program, the RUC is being met at the
downgradient CAZ boundary, and as such the Red Rock site is interpreted to be in conformance with MOE
Guideline B-7. ' '

ENVIRONMENTAL MANAGEMENT
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4.2 OPERATIONS SUMMARY

A summary of 2009 waste management operations at the Red Rock waste disposal site is presented

below.
4.2.1 SITE OPERATIONS

The site currently operates as a mobile domestic waste and recyclable transfer station, servicing the
residents within the geographic boundaries of the Township of Killaloe, Hagarty, and Richards
(PC of A A412307). The site has been closed to landfilling operations since 2004.

A sign is posted at the entrance to the waste disposal site that provides hours of operation, permitted

users, applicable Township waste management by-laws, and emergency contact numbers.
Hours of operation at the Red Rock site, are as follows:

Operational Hours
Thursday 12:30 p.m. —4:00 p.m.
Sunday 12:30 p.m. — 4:00 p.m

The majority of the Red Rock waste disposal site is well screened with surrounding trees and thick
vegetation. A lockable gate is present at the site entrance, controlling access to the waste mound and

facilities on-site, while a page wire fence exists around the perimeter of the site (Figure 3).

The access roads at the site entrance and within the Red Rock site have sufficient width to allow for
unimpeded winter travel and access for emergency and snow removal equipment. The site access road
was observed to be in serviceable condition during the routine site inspections conducted by Greenview

during various site visits throughout 2009.
4.2.2 WASTE DISPOSAL / TRANSFER SUMMARY

The Red Rock waste disposal site is currently closed to active landfilling operations; however, the site
operates as a mobile solid waste and recycling transfer station, with all domestic waste and recyclables

transferred to the Township’s Killaloe site for final disposal/market.

The Red Rock site is currently approved in accordance with PC of A A412307 (Appendix A) to receive up
to a maximum of 16 cubic metres (m>) of non-hazardous municipal waste in a mobile compactor vehicle,
and for segregation of regular blue-box recyclables into a maximum of eighteen (18) 360 litre (L) bins on a
mobile-trailer unit. Bulk recyclables such as scrap metal, white goods, tires, etc., as well as brush and
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clean wood are not accepted at the Red Rock site, and are directed to the Killaloe waste disposal site for

management. OCC is also directed to the Killaloe site for management.

Based on Township records, approximately 1,338 vehicles visited the Red Rock site in 2009, with
approximately 3,478 bags of residential waste received during the period January to December 2009 for
transfer to the Township’s Killaloe site for disposal. Additionally, based on Township records 1,061 bags of
containers (tin/aluminum/plastic/glass), and 416 bags of ﬁbres were received at the Red Rock site in 2009

and transferred to the Township’s Killaloe site for pickup by Beaumen Waste Management/Recycling.

Recycling tonnage records provided by the Beaumen Waste Management and Township records indicate
that a total of approximately 202.0 tonnes of recyclable material was received at the Killaloe waste disposal
site in 2009. Recyclable quantities contributing to this total included approximately 65.0 tonnes of
containers (tinfaluminum/plastic/glass), 73.9 tonnes of fibres, and 63.1 tonnes of OCC. Recycling tonnages
noted above for the Killaloe waste disposal site include quantities of recycling received and fransported to
the Beaumen Waste Management Systems Ltd. In Renfrew, Ontario from the Township’s Round Lake and

Red Rock sites in 2009, and the Township’s curbside collection within the Village of Killaloe.
4.2.3 SITE INSPECTIONS AND MAINTENANCE

Site inspections of the waste disposal area and property at the Red Rock site were conducted by
Greenview on May 6, 2009 and August 10, 2009 during the May and August 2009 sampling events. The

Township also conducted periodic investigations to verify the compliance status of the site.

The site inspections included a cursory investigation of housekeepingl/litter control aspects, monitoring well
maintenance requirements in accordance with O. Reg. 903 (Wells), and a general site overview for MOE
regulations and protocol compliance contraventions.: There were no compliance action items requiring
immediate action on the part of the Township observed during the routine site inspections completed in
2009.

4.24 COMPLAINTS

Based on Township records, two (2) complaints were received in 2009 with respect to waste management
operations within the Township in 2009. Complaints received were regarding bag tags — their use and
payment for them, respectively. The Township clarified the specific use of tags, and is reviewing its

policies and procedures in this regard.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of the 2009 environmental monitoring program completed for the Red Rock waste

disposal site, the following conclusions are provided:

o The groundwater configuration at the site is similar to historical results with the direction of
groundwater flow in the shallow overburden unit being to the south and southeast. Average horizontal
gradients in the vicinity of the waste mound, and the southeast of the waste mound were calculated in
May 2009 to be 0.012 and 0.014, respectively at the Red Rock waste disposal site.

o  Groundwater quality immediately downgradient from the site at the currént MNR LUP boundary at
monitoring wells BH04-4, BH04-5, and BH04-6 continue to exhibit impacts from landfill-derived
leachate in 2009. Monitoring well BH04-5 exhibits water quality parameter concentrations interpreted
to be most affected by landfill-leachate, and monitoring wells BH04-4 and BH04-6 were observed to
have parameter concentrations decreased in magnitude in comparison with monitoring well BH04-5.
Groundwater quality at the southern CAZ boundary, which is assessed with monitoring wells MW06-7
and MWO06-8, appears to be slightly impacted from landfill-derived leachate in 2009; however, the
majority of concentrations were observed to be decreased in magnitude from those at monitoring welis
in close proximity to the waste mound, indicating that attenuation downgradient of the waste mound is
occurring. In many cases, concentrations observed at MW06-7 and MWO06-8 are comparable to

background groundwater quality at the site.

e RUC exceedances were noted at MWO0B-7 for lab-tested pH (low) in May and August 2009, for
field-tested pH (low) in May 2009, and for nitrate in August 2009. Since low pH values are observed at
background groundwater monit‘oring wells at the site, for both field-tested and lab-tested pH values,
the observed low pH values at MWO06-7 are interpreted to be naturally-occurring at the site (Table 3).
The exceedance of RUC for nitrate in August 2009 at MW06-7 is interpreted to be anomalous, as the
concentration of nitrate at MW06-7 is significantly elevated above concentrations observed near the
waste mound, and specifically to monitoring well BH04-5 which is interpreted to be most impacted by
landfill-leachate (Table 3). The Red Rock site is interpreted to be in compliance with RUC and
conformance with MOE Guideline B-7 at monitoring well MW06-7 at the downgradient CAZ boundary
in 2009.

e  Monitoring well MW06-8 was noted to exceed RUC for iron in August 2009 (Table 3), however, the
iron concentrations observed at upgradient monitoring well BH04-6 were observed to be reduced in
concentration than at MW06-8 (Table 3). Additionally, iron has not historically been elevated at
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monitoring well MW06-8 since sampling was initiated in 2006 (Table 3). Therefore, the elevated
concentration of iron is considered to be naturally-occurring, and the Red Rock site is interpreted to be
in compliance with RUC and conformance with MOE Guideline B-7 at monitoring well MW06-8 at the
downgradient CAZ boundary. Additional monitoring in future reports is required to confirm that the
elevated iron concentration in August 2009 is the result of naturally-occurring conditions adjacent to
County Road 58 and not to landfill-related activities.

e Based on Township records, approximately 1,338 vehicles visited the Red Rock site in 2009, with
approximately 3,478 bags of residential waste received during the period January to December 2009
for transfer to the Township’s Killaloe site for disposal. Additionally, based on Township records
27 bags of mixed glass (clear and coloured), 1,061 bags of containers (tin/aluminum/plastic), and 416
bags of fibres were received at the Red Rock site in 2009 and transferred to the Township’s Killaloe

site for pickup by Beaumen Waste Management/Recycling.

e Recycling tonnage records provided by the Beaumen Waste Management and Township records
indicate that a total of approximately 202.0 tonnes of recyclable material was received at the Killaloe
waste disposal site in 2009. Recyclable quantities contributing to this total included approximately
65.0 tonnes of containers (tin/aluminum/plastic/glass), 73.9 tonnes of fibres, and 63.1 tonnes of OCC.
Recycling tonnages noted above for the Killaloe waste disposal site include quantities of recycling
received and transported to the Beaumen Waste Management Systems Ltd. In Renfrew, Ontario from
the Township’s Round Lake and Red Rock sites in 2009, and the Township’s curbside service in the
Village of Killaloe.

The following recommendations are provided to the Township for consideration as part of the 2010 work

program for the Red Rock waste disposal site:

e The 2009 groundwater monitoring program for the site should include sampling events in the spring
and summer of all monitoring wells using the parameter suite provided in Table 1, to continue to

monitor the groundwater regime at the site.

e With consideration of the interpreted conformance with MOE Guideline B-7 at monitoring wells
MWO06-7 and MWO06-8 at the downgradient CAZ boundary (Figure 2), the Township should proceed
with finalizing the acquisition of the proposed CAZ from the MNR in 2010, in accordance with
Condition 40 of the PC of A (A412307).
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6.0 CLOSING

Greenview has prepared this 2009 Annual Report in accordance with Condition 43 of the PC of A A412307
and MOE guidelines to document the results of the 2009 environmental monitoring program for the Red
Rock waste disposal site.

This report is governed by the attached statement of service conditions and limitations (Appendix G).

All respectiully submitted by,

GREENVIEW ENVIRONMENTAL MANAGEMENT LIMITED

Dan Hagan, B.Sc. (Geology)
Project Technologist

Tyler H. Peters, P.Eng.
Project Manager

G:\PROJECTS\2009 PROJECTS\107.09 Killaloe Hagarty and Richards\004 Red Rock WDS\COR\2009 AMR\FINAL\2009 AMR RR - FINAL - Mar25-10.doc
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TABLES
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Table 1
Red Rock Waste Disposal Site

2008 Groundwater Monitoring Program

Location

BHO04-4, BH04-5, BHO4-6,
MW06-7, MW06-8

1 QA/QC

Field Measurements (pH,
Conductivity, Temperature)

Frequency Parameters
Groundwater Twice Alkalinity, ammonia, barium,
, boron, calcium, chloride,
BH04-1, BHO4-2, BH04-3, (Spring and Summer) conductivity, iron, magnesium,

nitrate, pH, sodium, TDS,
sulphate, COD, DOC

BHO4-2

Twice

(Spring and Summer)

VOC’s Next in 2011

BOD, TSS

EPA 624 VOC’s
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