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consulting engineers

re: Buffer Study Update in Relation to Waste Connections Canada

Navan Waste Recycling and Disposal Facility
Future Development Lands - 3252 Navan Road - Ottawa

to: Claridge Homes - Mr. Jim Burghout - jim.burghout@claridgehomes.com
date: July 27, 2020
file: PE4588-MEMO.02R

Further to your request and authorization, Paterson Group (Paterson) revised our previous
buffer study update prepared in October of 2019 for the proposed residential development at
the aforementioned site.

Background Information

A previous Buffer Study report was prepared by Golder Associates (Golder) and issued in
December of 2013 for the Spring Valley Trails Development - Phase 3 lands located
immediately west of the subject lands.

The report entitled: “Claridge Homes Spring Valley Trails Development - Phase 3 - Buffer
Study in Relation to the BFI Navan Waste Recycling and Disposal Facility - Report Number
07-1121-0232 (2000) was prepared by Golder Associates for Claridge Homes and dated
December of 2013". The report was submitted to the City of Ottawa for review and comment
and was accepted in 2014.

The annual environmental monitoring report for the 2019 yearly period prepared by Golder
Associates (Golder) and issued in March of 2020 was provided by Waste Connections
Canada (WCC) for review of available currentinformation. The previous Buffer Study is being
updated to include the additional parcel of land located at 3252 Navan Road. The additional
parcel also includes the remnant parcel of the Spring Valley Trails development as part of the
application. A survey plan illustrating the boundaries of the subject lands is appended to this
report.

Also, the macro grading plan preared by IBI Group for Spring Valley Trails Phases 5 and 6

was also reviewed to better understand the final grading in conjunction with the existing
grades of the WCC lands further east of the subject site.

2019 Environmental Monitoring Report

Based on the findings presented in the 2019 environmental monitoring report prepared by
Golder for WCC, the following summarizes their highlighted key points:

1  No significant change in groundwater flow patterns has been observed.
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[  Groundwater is monitored at various levels in the subsoil units and within various zones
and locations including down-gradient of the landfill.

ad  From a hydrogeology perspective, the site appears to have a recharge area north of the
landfill (north of Navan Road) with a downward groundwater flow component. South of
the site, a typical discharge area having a slightly upward groundwater flow component
(Mer Bleue bog). Based on the groundwater quality, only minor differences exist in the
groundwater quality across the site.

d  Golder stated “Leachate quality monitoring results for 2019 indicate that leachate
generated at the WCC Navan Facility is not significantly different from previous
monitoring events. Leachate at the WCC Navan Facility continues to to be relatively
weak wastewater when compared to municipal landfill leachate.”

d  Exceedances were discussed by phone with the local MECP Ottawa District Office
where WCC presented a proposed course of action which was implemented in 2019.
The type of exceedances were not provided to Paterson (white out in the report).

1  Golder will be presenting to the MECP their results from the spring 2020 monitoring
session to confirm the effectiveness of the measures implemented in 2019 and
determine the need for a formal contingency plan which will be assessed in collaboration
with the MECP.

d  The proposed 2020 Environmental Monitoring Program will be the same of the 2019
program with the exception of testing of VOCs which were proposed to be discontinued
from the groundwater monitoring program and sediment monitoring.

Buffer Study Update

Introduction

Paterson is updating the information previously provided in the report prepared by Golder in
2013 which was considered acceptable for the lands immediately west of the 3252 Navan
Road lands. The subject land is located at 3252 Navan Road (subject site) which is south of
the Navan Road and west of the existing waste disposal facility. The proposed future
residential development is located within 500 m of the Waste Connections Canada Navan
Waste Recycling and Disposal Facility (WCC Waste Facility) which is a solid waste disposal
site. WCC Waste Facility is the current owner which was previously BFI Canada Inc.
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The buffer study update was performed on behalf of Claridge Homes to satisfy a request from
the City of Ottawa that the previous buffer study be updated. The initial buffer study was
accepted in 2014 by the City of Ottawa for residential development for the Spring Valley Trails
development. The purpose of the buffer study update is to review the initial study to ensure
that the previous conclusions remain valid for the subject lands.

The accepted buffer study in 2014 addressed the potential forimpact to the Claridge site from
the waste disposal facility possibly due to contamination by leachate, surface water runoff,
ground settlement, visual impact, air (dust), odour, noise, soil contamination and landfill gas
migration. No potential issues were identified and the buffer study was deemed acceptable.

Existing Waste Disposal Facility

The WCC Waste Facility is owned and operated under the Environmental Compliance
Approval (ECA) for performing the following:

a  Landfilling

d  Processing/recycling of solid, non-hazardous industrial, commercial and institutional
waste including construction and demolition waste.

d  Asbestos waste,

[  Dry non-putrescible domestic waste (non-organic)

a  Impacted soil

Composting of leaf and yard material was previously performed and has not been accepted
since 2009.

The western edge of the WCC Waste Facility is located along the eastern boundary of the
subject land. A 100 m separation exists between the western toe of the landfill footprint and
the WCC Waste Facility western property boundary. The subject site is separated from the
limit of waste placement and the western property boundary of the WCC Waste Facility by
approximately 100 m. In 2009, the waste facility obtained approval for the expansion design
for an estimated 10 years beyond 2012. According to WCC, it’s our understanding that the
remaining life of the WCC waste facility is based on the reamining permitted air space
represented by the final waste grades and contours. Since the underlying silty clay deposit
is being consolidated by the weight of the landfill, on-going settlement will allow for fill to be
placed in the western portion related to this settlement. Therefore, the remaining life of the
landfill may be extended to 2026-2027 or longer.
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Local Geology

Local geology in the area of the subject site and the WCC Waste Facility consists of a thick
silty clay deposit overlain by silty sands of varying thickness. An escarpment which runs east-
west through the subject site and the WCC Waste Facility was once covered by such silty
sand deposits, which were mostly eroded below the escarpment. Above the escarpment, silty
sand deposits are found to be 0.6 to 2 m thick. A thick (20 to 35 m) marine silty clay deposit
underlies the entire area. Bedrock in the area consists of a shale from the Billings Formation.

Surface Runoff

Surface runoff from the east side of the WCC Waste Facility site drains to Bearbrook drainage
basin, which is part of the South Nation River watershed. The west side of the WCC Waste
Facility and the subject site drain into Mud Creek drainage basin, which in turn drains into
Green’s Creel, part of the Ottawa River and Rideau River watershed. The Mer Bleue bog, a
unique and recognized ecological feature, is located south of both sites.

Studies performed during the approved process for the expansion of the WCC Waste Facility
found that surface water runoff is not having adverse effects on surface water receptors
downstream of the landfill. The existing approved surface water management system at the
WCC Waste Facility comprises a network of drainage ditches and roadside swales to intercept
runoff generated on-site and direct it to either the east or west stormwater management pond.
As the WCC Waste Facility is an engineered landfill, potential contamination from the leachate
releases would be apparent in groundwater prior to surface water. Furthermore, surface water
monitoring is performed to assess surface water flow and quality of the WCC Waste Facility.
Therefore, surface water on the subject site will not be impacted by the WCC Waste Facility.

Local Groundwater Flow

The local groundwater flow in the area is from north to south, from the escarpment towards
the edge of the Mer Bleue bog. The thick clay deposit acts as an aquitard or hydraulic barrier
to groundwater movement, such that lateral flow occurs only through the surficial silty sand
deposit and the upper weathered desiccated silty clay crust zone, which have a total thickness
of only a few metres. The water table is between 1 to 2 m below ground surface north of the
escarpment and near ground surface south of the escarpment. There is also the possibility
of a perched groundwater condition in water trapped in the silty sand deposit overlying the
impervious silty clay deposit.
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Hydrogeological Review

The infiltration of rain water into the landfill and decomposing waste creates a liquid called
leachate which, if not managed properly, has the potential to impact groundwater in the vicinity
of a landfill. In assessing the potential for groundwater contamination by leachate, the local
geology and hydrology, approved engineering controls, and continued groundwater monitoring
programs were considered.

The natural hydrogeological aquitard imposed by the thick silty clay deposit, that underlies the
area, impedes the flow of groundwater, which flows from north to south, hydraulically cross-
gradient to the subject site.

Engineering Controls

Engineered controls include a leachate collection system below the northeast and central area
of the waste footprint, and a perimeter collection trench along the west and south edges of the
waste footprint. The leachate collection system is designed such that the groundwater
elevation within the landfill is maintained at a lower level than the groundwater elevation in the
surrounding area, creating a hydraulic trap, which causes groundwater to flow towards the
landfill, rather than away from it. In addition, the 100 m wide west buffer between the landfill
footprint and the WCC Waste Facility property boundary is occupied by a berm of compacted
silty clay which adds a further level of redundancy in mitigating the potential westward
migration of leachate.

Collected leachate is pumped to the City’s sewer system via a forcemain and can also be
pumped to tanker trucks as a contingency measure. An additional leachate management
system was constructed to accommodate the approved horizontal expansion area of the
landfill to the east.

Groundwater monitoring is currently performed on an 18 month basis (next monitoring event
will be in the fall of 2020), such that potentially impacted groundwater would be detected prior
to any migration off-site. In summary, there is no mechanism by which landfill leachate can
affect groundwater quality beneath the subject site.
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Ground Settlement

Ground settlement on the subject site is not expected to occur as a result of landfilling
activities. Significant drawdown of the water table can cause ground settlement in silty clay
deposits. Water table drawdown as a result of the excavations during the landfill construction
and the hydraulic trap design of the leachate collection system is limited in lateral extent due
to the low permeability of the thick silty clay deposit. Therefore, ground settlement on the
subject site will not be caused by operations of the WCC Waste Facility, as confirmed by on-
going monitoring of the groundwater levels within 10 m of the landfill on the WCC Waste
Facility site.

Visual Impact

Potential visual impact from the WCC Waste Facility expansion was assessed during the
expansion approval process. Though additional mitigation of visual impact was not deemed
necessary along the west side of the WCC Waste Facility (which is closest to the subject site),
existing mitigation measures provide an adequate visual barrier from viewpoints west of the
WCC Waste Facility. Continued growth of vegetation will further decrease the landfill visibility
with time. Furthermore, in the longer term, the waste mound will be landscaped with plantings
so as to blend into the escarpment, which will occur early on in the lifespan of the landfill due
to phasing of the vertical expansion beginning on the west side of the WCC Waste Facility site
and moving eastward away from the subject site.

Air Quality, Dust, Odour and Noise

The predictive modelling of potential off-site impacts related to air quality, dust, odour and
noise carried out as part of the approvals processes for the WCC Waste Facility expansion
included potential receptor locations with the subject site. The modelling prediction results
indicated that the site operations were expected to meet Provincial requirements and not
cause adverse effects off-site. There are a number of design and operation mitigation
measures to control and minimize the potential for off-site atmospheric impacts. Ongoing
monitoring programs demonstrate that the WCC Waste Facility is performing acceptably as
expected based on predictions. Considering that operations on the landfill are progressively
moving eastward, away from the subject site, it's expected that the subject site will not
experience unacceptable atmospheric effects from the WCC Waste Facility site.

Contaminated Soil

Contamination of soil at the subject site is not expected to occur as a result of the WCC Waste
Facility. Recent testing carried out at the subject site confirmed that the soil was not impacted
by the WCC Waste Facility. Furthermore, hazardous waste is not accepted at the WCC
Waste Facility in Navan.
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Landfill Gas

In studies performed during the approval process for the WCC Waste Facility expansion, the
migration of landfill gas generated by the WCC Waste Facility landfill is impeded by the
naturally occurring geology and engineered controls for the landfill site. Landfill gas migrates
through the path of least resistance, as such, the thick silty clay layer, which underlies the
area, does not favour methane migration and gas would preferentially migrate towards the
atmosphere through the waste and sand unit. Methane generated by the landfill is expected
to be intercepted by the leachate collection perimeter trench or blocked by the perimeter clay
berms before it would travel off-site. Using a generally accepted approximation that significant
methane migration may extend for a distance equal to ten times the depth of the landfill
between the ground surface and the water table, the maximum distance of significant methane
migration would be expected to be 20 m from the toe of the waste footprint, approximately one
fifth the distance between the western waste limit of the WCC Waste Facility and the eastern
property boundary of the subject site. A proposed landfill gas collection system was approved
as part of the expansion of the WCC Waste Facility and the interim landfill gas management
system which is currently in place. It's expected that the proposed landfill gas collection has
been installed since then.

Furthermore, landfill gas monitoring is performed at a large number of locations on the WCC
Waste Facility site, and indicates that off-site lateral migration of landfill gas has not occurred.
Based onthe above, the combination of the natural geological setting and engineered features
mitigate the potential migration of landfill gas in the subsurface from the WCC Waste Facility.

Geotechnical Information and Long Term Dewatering

Long Term Dewatering

Based on the information provided by WCC for the WCC Waste Facility in Navan, the western
limit of the landfill is approximately 120 m from the toe of the landfill slope. The 20 m strip
along the eastern boundary of the subject site for Spring Valley Trails (Blocks 36 and 38 in the
survey plan), will be used to include the existing ditch which would remain the same along with
a slight re-alignment of the ditch along the southern portion.

The invert of the leachate collection system along the western boundary of the WCC Waste
Facility ranges from elevation 68.7 m (southern portion) to approximately 70 m (northern
portion).

A clay cut-off trench along the western limit of the WCC Waste Facility is used as a hydraulic
barrier to prevent horizontal migration of any below grade leachate from migrating within the
silty sand layer overlying the silty clay deposit.
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The development of Phases 5 and 6 of the Spring Valley Trails (SVT) will require the re-
grading of the subject site including site servicing. According to the current macro-grading
information provided by IBI Group, indicates that the for the most part, the site grading will be
raised to accommodate the residential development. Site servicing will be approximately 3
to 4.5 m below the finished grade. Forthe SVT site, long term groundwater levels range from
elevation 69.3 m in the southern portion to elevation 82 m for the northern portion along the
eastern boundary adjacent to the western boundary of the WCC Waste Facility. Therefore,
based on the proposed site servicing depths, it's expected that no dewatering will occur at the
SVT site that would impact the existing groundwater table at the WCC Waste Facility.
Furthermore, the site servicing in the silty clay deposit will have typical clay dykes to prevent
the servicing trench from becoming a hydraulic pathway which prevents any dewatering at the
subject site and the adjacent WCC Waste Facility.

The 20 m buffer strip along the eastern boundary of the SVT site will include the existing
drainage ditch that will be slightly realigned at the south end. The 20 m buffer strip will
essentially remain similar to existing conditions which maintains no adverse effects to the
WCC Waste Facility.

Slope Stability

For the most part, the pre-grading at the subject will be increasing final grades to balance the
site and deal with the downward gradient heading south towards the Mer Bleue bog. Since
the final grades will remain in relatively close to the existing grades, there is no cut operation
along with long term dewatering that would affect the slope stability of the landfill side slopes.
Also, since the toe of the landfill slope has a lateral separation of 120 m or more from the
proposed development area, there will be no significant changes to the subsoil conditions at
the SVT development that would affect the current stability of the landfill side slopes.

Conclusion

In conclusion, the WCC Waste Facility will not have any adverse effects on the proposed
development and will not pose any risks to human health and safety.

Furthermore, the completion of Phases 5 and 6 of the Spring Valley Trails development will
have no adverse effects to the neighbouring WCC waste facility including the leachate
collection system, the clay cut-off barrier located along the western limits of the waste facility
and the slope stability of the existing landfill side slopes.

It's recommended that the zone of influence of the WCC Waste Facility be reduced such that
it excludes the future development of the subject site.
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We trust that this information satisfies your requirements.

Best Regards,

Paterson Group Inc.

Carlos P. Da Silva, P.Eng., ing., QPgga

Paterson Group

Head Office and Laboratory Northern Office and Laboratory St. Lawrence Office
154 Colonnade Road South 63 Gibson Street 993 Princess Street
Ottawa - Ontario - K2E 7J5 North Bay - Ontario - P1B 874 Kingston - Ontario - K7L 1H3

Tel: (613) 226-7381 Fax: (613) 226-6344 Tel: (705) 472-5331 Fax: (705) 472-2334 Tel: (613) 542-7381
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