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1.0 Introduction 
 

Paterson Group (Paterson) was commissioned by Renfoe Land Management to 

conduct a landfill impact assessment for the proposed residential development at 

3317 Navan Road, in the City of Ottawa, Ontario.  It should be noted that 

Paterson’s report was solely prepared for landfill impact assessment, as residential 

development is proposed within 500 m of an existing landfill (Navan Waste 

Recycling and Disposal Facility). 

  

 The following report has been prepared specifically and solely for the 

aforementioned project which is described herein.  It contains our findings and 

includes environmental concerns for the proposed residential development as they 

are understood at the time of writing this report.   

  

This study has been conducted according to the Government of Ontario Guidelines 

D-4 Standards: Land Use On or Near Landfills and Dumps. 

 

2.0 Proposed Development 
 

It is understood that the proposed development will consist of three (3) four storey 

residential buildings (Building A, Building B, Building C), each with one level of 

basement.  The buildings will extend 13 m above grade.  Each building will consist 

of 164 units.  Associated walkways, driveways, and landscaped areas are further 

anticipated.  Outdoor living areas - rooftop terraces at all three residential buildings, 

and a private at-grade amenity space at Building B were identified on the proposed 

site plan. 
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3.0 Background Information 
 

It is understood that an operations and monitoring report is prepared every year 

for the Navan Waste Recycling and Disposal Facility located at 3354 Navan Road, 

Ottawa, Ontario, by Waste Connections of Canada.  The appendix sections of 

operations and monitoring report incorporate the landfill monitoring report, landfill 

gas monitoring report, and technical memorandum regarding noise monitoring 

prepared every year for the Navan Waste Recycling and Disposal Facility by 

Golder Associates (Golder).  Paterson issued a FOI on December 7, 2022, and 

Paterson has received the annual operations and monitoring reports entitled “2019 

Operations and Monitoring Report”, “2020 Operations and Monitoring Report”, and 

“2021 Operations and Monitoring Report”.  These reports were issued in March 

2020, March 2021, and March 2022, respectively. 

 

This landfill impact assessment report has been prepared to outline our findings 

and include the environmental concerns for the proposed residential development 

located north of the Navan Facility with a buffer zone of 185 metres.  Paterson has 

reviewed and adapted the information provided in the aforementioned documents 

for the preparation of this report. 
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4.0 Buffer Study Update 

4.1 Introduction 
 

The subject development is located at 3317 Navan Road which is north of Navan 

Road and Navan Waste Recycling and Disposal Facility.  The southern edge of 

the proposed residential development is separated by approximately 185 m from 

the northern limit of Navan Facility and is therefore within the 500 m radius of an 

existing landfill.  The Navan Facility is currently owned and operated by Waste 

Connections of Canada (WCC) (previously by BFI Canada Inc. before its merge 

with Waste Services Inc.). 

 

The initial buffer study for the “Spring Valley Trails” residential development located 

west of Navan Facility prepared by Golder Associates (Golder) was accepted in 

2014 by the City of Ottawa.  The accepted buffer study addressed the potential for 

impact from the waste disposal facility possibly due to contamination by surface 

water runoff, leachate, landfill gas migration, odour, soil contamination, fugitive 

dust, noise, ground settlement, and visual impact.  No potential issues were 

identified in the buffer study, and the study was deemed acceptable. 

 

4.2 Existing Waste Recycling and Disposal Facility  
 

The Navan Waste Recycling and Disposal Facility is owned and operated by WCC 

under the amended Environmental Compliance Approval (ECA) for a waste 

disposal site and industrial sewage works.  Significant activities performing at the 

Navan Facility include the following: 

 

 Landfilling operations (solid asbestos waste, non-hazardous waste – 

domestic, industrial, commercial & institutional, contaminated soil, and wood 

waste, excluding putrescible waste) 

 Recycling of waste materials at the facility 

 Pre-treatment of collected leachate and disposal to Robert O. Pickard 

Environmental Centre (ROPEC) for off-site treatment 

 Adding clay cover to completed fill areas of landfill 

 Treatment of hydrocarbon impacted soils in the material processing area 

 Screening of coarse granular soils to separate rock from soil for re-use 

 

Composting of leaf and yard material was previously performed and has not been 

accepted since 2009. 
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Under the present ECA, the remaining life of the Navan Facility is estimated to be 

5.1 to 5.2 years as of December 31, 2021, based on future projected maximum 

annual waste receipts for landfilling and a 5-year average waste density.  The 

actual life of the landfill will vary based on annual fill rates, in-place waste densities, 

waste diversion and recycling initiatives at the Facility, and the rate of air space 

development. 

4.3 Local Geology  
   

Local geology of the subject site is located within the Ottawa Valley clay plain at 

the western edge of the Prescott and Russell sand plains, and the Navan Facility 

is situated on the banks of the Ottawa River Channel.  The post-glacial Ottawa 

River Channels are generally 3 to 10 km wide and up to 18 m deep, floored with 

clay and silt and bordered by sand deltas. 

 

The escarpment that runs east-west through the subject site and the Navan Facility 

was once covered by much silty sand deposits. However, most sand deposits 

below the escarpment have been eroded, leaving behind only a thin sand blanket.  

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 and has been 

exposed by the deep erosion channels that have cut through the escarpment.  

Bedrock in the area consists of shale from the Billings Formation. 

4.4 Surface Runoff  
 

Surface runoff from the east side of the Navan Facility site drains to Bear Brook 

drainage basin, which is part of the South Nation River watershed.  Surface runoff 

from the west side of the Navan Facility drains to Mud Creek drainage basin, which 

in turn drains into Green’s Creek, part of the Rideau River watershed.  The Mer 

Bleue bog, a unique and internationally recognized ecological feature, is located 

south of Navan Facility. 

   

The existing surface water control features at Navan Facility comprises a network 

of diversion ditches and culverts to divert upstream flows around the landfill along 

the perimeters of site buffer zones, and intercept runoff generated on-site and 

convey it to storm water retention ponds located at the southeast corner and the 

southwest corner of the landfill. In the meanwhile, landfill operations are carried 

out such that surface water is directed away from the waste to minimize water 

infiltration.  Furthermore, clay cover has been placed in the landfill once the final 

waste grades have been reached.  Soil stockpiles are also covered with topsoil 

and/or compost and seeded for surface water and erosion control. 
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As the Navan Facility is an engineered landfill, potential contamination from the 

leachate releases would be apparent in groundwater prior to surface water.  An on-

going monitoring is performed to assess the surface water quality up-gradient and 

down-gradient from the Navan Facility. The monitoring results from 2019 to 2021 

indicate that surface water runoff is not causing adverse effects on surface water 

quality down-gradient from the Navan Facility.   Therefore, surface water at the 

subject site will not be adversely impacted by the Navan Facility. 

4.5 Local Groundwater Flow 
 

The direction of local groundwater flow in the area is from north to south, towards 

the Mer Bleue bog located south of Navan Facility.  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 a few metres.  The 

results of water levels at up-gradient wells indicate the shallow water table of 

typically 1 to 2 m below ground surface with only small fluctuations in water levels 

for recent years.  The results of water levels at down-gradient wells indicate the 

shallow water table close to the original groundwater surface (elevation of 68.8 m 

to 70.2 m) with seasonal variations of nearly 1 m.  There is also the possibility of a 

perched groundwater condition in water trapped in the silty sand deposit overlying 

the impervious silty clay deposit. 

4.6 Leachate Characteristics 
 

Landfill leachate is water that comes into contact with waste and leaches soluble 

material from the waste.  Its composition is a function of the solid waste 

characteristics, prevailing meteorology, hydrogeology, and parameters within the 

landfill such as pH, moisture content, degree of compaction, geometry, etc.  

Leachate is wastewater that dynamically alters not only with landfill age but also 

with changes in seasons and waste characteristics.  It is noted that the leachate 

containment is currently provided by a thick (20 to 35 m) marine silty clay deposit 

which underlies the entire site.  The thick silty clay deposit has a hydraulic 

conductivity (K) of less than 10-9 m/s, such that it performs as a natural liner.   

Therefore, the leachate at Navan Facility is not leachate impacted groundwater, 

but rather it is predominantly precipitation that has infiltrated through the waste pile.  

The leachate at Navan Facility could also consist of porewater from the underlying 

clay as a result of upward gradients and/or consolidation. 
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4.7 Leachate Management and Groundwater Protection System 
 

The existing leachate management system at Navan Facility includes a perimeter 

leachate collection system along the west and south perimeter of the waste pile, 

and an underlain leachate collection system (LCS) below the waste in the 

northeast, central, east, and southeast areas of the site.  The perimeter leachate 

collection system consists of a granular-filled trench and perforated drainage pipe.  

The LCS at the northeast and central areas of the site (Phases 4, 5 and 8) consists 

of a network of perforated collection pipes, French drains, and sand drainage 

blanket.  The LCS at the east and southeast areas of the site (Phases 1 and 6) 

consists of a network of perforated HDPE pipe, separation and filter geotextiles, a 

clear drainage stone layer and a sand protective layer.  All leachate collected in 

the existing leachate collection system is designed to gravity drain or be pumped 

to a wet well and a pre-treatment / pump station where the leachate is pre-treated 

with air stripping hydrogen sulphide (H2S) and Volatile Organic Carbons (VOCs) 

with the use of activated carbon filters prior to discharge for final treatment at the 

City’s municipal sewage treatment plant. 

 

A vertical manhole, connected to the leachate collection system in the centre of 

site, provides an alternative point of access to evacuate leachate from this part of 

leachate collection system in the event that gravity drainage to the wet well and 

pump station cannot be maintained due to sub-grade settlement. 

 

Low permeability cover soils are currently used to minimize infiltration of 

precipitation into the waste column.  Clay soil cover is placed on the north, west, 

and south facing slopes, as well as the completed fill areas of the site. 

4.8 Leachate Monitoring Program 
 

Prior to the construction of leachate collection system (LCS), leachate was 

sampled and analyzed in areas where surface breakout was observed.  Breakout 

of leachate usually occurred at the down-gradient toe of the landfill. 

 

The monitoring of leachate quality is mainly focused on the LCS. The leachate 

sampled is wastewater that has not been treated or subjected to natural 

attenuation.  Water impacted by leachate typically has high concentrations of 

dissolved constituents with chemical concentrations ten to hundred times higher 

than those measured at reference monitoring locations.  The intrinsic 

biodegradability of landfill leachate can be measured by a BOD:COD ratio and the 

concentration of ammonia.  The results from leachate quality monitoring from 2019 
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to 2021 indicate that the leachate generated at Navan Facility continues to be a 

relatively weak wastewater when compared to municipal landfill leachate. 

 

Complaints received from 2019 to 2021 are presented in Appendix 3.  No leachate 

related complaints were noted.  

4.9 Landfill Gas Characteristics 
 

Landfill gas is a by-product of the decomposition of organic material in landfills.  

Landfill gas generation at the site is limited although it is present in the waste pile 

area by the decomposition of dying vegetation and/or localized snow melting 

during winter.  Based on the characterization of landfill gas at Navan Facility in 

1994, 2002 and 2009, the landfill gas at Navan Facility primarily consists of carbon 

dioxide (CO2) (50%) and methane (CH4) (50%) as well as water vapour, nitrogen, 

and trace amounts of other non-methane organic compounds (NMOC).  It is noted 

that the entire Navan Facility site is underlain by a thick (20 to 35 m) layer of marine 

silty clay deposit.  Landfill gas migrates through the path of least resistance, as 

such, the thick silty clay layer does not favour landfill gas migration.  Landfill gas 

would preferentially migrate towards the atmosphere through the waste pile and/or 

the silty sand deposit. 

4.10 Landfill Gas and Odour Management Systems 
 

The non-putrescible waste received at Navan Facility does not generate landfill 

gas and methane at the same rate as municipal solid waste.  However, methane, 

which is explosive at concentrations greater than 5%, still imposes a health and 

safety risk on-site and off-site.  Therefore, engineering systems have been 

designed to reduce the health and safety risk imposed by landfill gas and methane 

(CH4).  There are 4 types of engineering systems: Buffer Area and Natural Barrier 

System, Constructed Barrier System, Interim Odour Control System (until the 

installation of LGF Collection System), and Passive Ventilation System. 

 

Buffer area and natural barriers are designed with the consideration that methane 

gas migration of any significance may extend for a distance ten times of the depth 

of the landfill between the ground surface and the water table, as specified in the 

MECP Guideline for Assessing Methane Hazards from Landfill Sites.  Based on 

the depth of less than 2.5 metres between the ground surface and the water table, 

methane migration could extend for a distance of 25 metres.  It is noted that the 

buffer zone at the north between proposed development and landfill footprint is 

185 metres.  Therefore, the buffer zone would provide adequate natural venting. 
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A barrier system consisting of low permeability clay cut-off walls, clay berms, and 

intervening drainage trenches has been constructed at the perimeter of the waste 

footprint.  At the north, northeast, northwest, west, southwest, southeast, and east 

perimeters of fill area, native sand and other pervious materials have been 

removed and replaced with less permeable compacted clay that can act as a 

barrier against the lateral migration of LFG.  In addition to the clay buffer wall, an 

intervening trench or excavated drainage ditch is also constructed at the perimeter 

of waste footprint to intercept and force any methane to the atmosphere. 

 

The leachate collection system constructed along the west, south, and east 

perimeters of landfill area also serves as a passive ventilation system that prevents 

the subsurface migration of LFGs beyond the landfill property by altering the path 

of flow without the use of mechanical components. 

 

An interim landfill gas odour control system has been constructed within the 

existing landfill footprint, connecting to the existing leachate collection system 

cleanouts and to existing vertical LFG extraction wells.  The system consists of 

lateral and header piping, condensate management facilities, an outdoor skid-

mounted abstraction plant, and a candlestick flare.  Extensions to the interim 

system were installed by adding vertical wells and horizontal well.  The interim 

landfill gas odour control system has satisfactorily assisted in controlling potential 

odorous emissions from the site.  The construction of full-scale landfill gas 

collection and flaring system started in 2021.  The interim system would be in 

operation until the full-scale landfill gas collection and flaring system is installed at 

the site. 

 4.11 Landfill Gas Monitoring Program 
 

Gas monitors have been installed in on-site buildings to measure the carbon 

monoxide (CO), nitrogen dioxide (NO2) and CH4 in the main site building, H2S and 

CH4 in the scale house, and H2S and CH4 in the pump station building.  Up to this 

date, the monitors have not detected any of these gases in the buildings.      

 

Field measurements have also been carried out on three occasions per year, 

generally during the spring, summer, and late fall or winter, with portable field 

instruments at site facilities such as leachate pump station, maintenance garage, 

weigh scale station and leachate collection system.  Manholes within the leachate 

collection system were included.  The instrument used to detect and measure LFG 

concentrations was LANDTEC GEM-5000 Infrared Gas Analyzer, which is 

designed for measuring the % of CH4, CO2, CO, H2S and O2 to analyze LFG 

composition and measuring relative and atmospheric pressures to calculate flow. 
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Ontario Regulation 232/98 states that the design of landfill must ensure that the 

subsurface migration of LFG meets several conditions including: 

 

 The concentration of CH4 gas below the surface of the land at the boundary of 

site must be less than 2.5% by volume 

 The concentration of CH4 gas must be less than 1.0% by volume in any on-site 

building or enclosed structure 

 

These requirements were met at the Navan Facility based on the 2019-2021 

monitoring results. 

4.12 Odour Monitoring Program 
 

Navan Facility is a dry waste facility and wet organic waste is not permitted for 

processing or disposal.  As a result, few odours are emitted from the waste pile at 

this site.  Odours from waste pile, when detected, are in isolated locations 

occurring generally from fugitive emissions at ground surface in areas of recent 

landfilling activity.  In areas where there is no clay cover, operations are made to 

assure the prevention of LFG accumulation by ensuring the good ventilation of 

waste and daily / interim cover materials at the surface.  Odours resulting from LFG 

are occasionally noticeable at some of the manhole openings located along the 

leachate collection system.  These odours dissipate rapidly and are barely 

noticeable at a short distance from the source. 

 

It is understood that there are no Ontario Government standards for odour, and 

there are no agreed-upon, empirical measurement protocols or odour thresholds 

to be used for odour regulation during landfill operations.  Many aerobic odours 

maybe very inoffensive, even at a significant concentration, while even very low 

levels of the types of odours associated with anaerobic activity may be deeply 

offensive.  Consequently, the best odour monitoring program available is to give 

responsibility to all staffs working at the site to use their own senses to monitor for 

any excessive odour on-site.  Every morning, site manager looks for anything 

untoward, and pays special attention to the presence of odours likely to have some 

off-site impact.  Also, whenever there are operations that disturb any materials at 

site, staff would periodically stand at downwind location and assure that any odours 

being created are mild, indicative of fully aerobic activity, and are not likely to be 

carried off the property.  In the event staff on-site believes any odours may have 

some off-site impact, he will drive to a location off-site and downwind of the facility 

to determine if any off-site impact can be detected.  If there is a detectable off-site 

impact, the operations on site will be stopped immediately and remedial measures 

will be taken as appropriate. 
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4.13 Odour Control Measures and Site Response Practice 
 

The best odour control strategy is odour prevention.  The preventive measures 

include eliminating the potential of LFG off-site migration by the installation of 

perimeter drainage system, eliminating the possibility of odours emanating from 

on-site treatment and leachate retention ponds, monitoring the concentrations of 

CH4 gas at the landfill site, and controlling potential odorous emissions through the 

installation of LFG odour control system. 

 

Effective odour control strategies include masking the odour and isolating the 

odour source.  The measures for masking the odour consist of using physical, 

biological and/or chemical methods to mask the odours on the surface of odour 

source, so that none of the odours contained within are released to the 

environment.  These control strategies can be applied within minutes, and the 

effects will be largely felt within 10-15 minutes of application.  The last strategy is 

isolating and neutralizing the odour source material which consists of removing the 

offensive material from the problem area.  This strategy will be used at the 

discretion of site manager.   

 

The site practice, when odour complaints are received at the time of occurrence, 

is to carry out an investigation of the source of odour regardless of the source of 

origin, and to follow up with the callers with the corrective measures taken or to 

notify them the potential source of odour if the source is deemed to be an off-site 

source.  A log is also maintained at site to record the date and time of any odour 

complaints.  This log describes activities related to the investigation of the 

complaint, and the mitigative measures implemented, if required, to address 

concerns.  Complaints received from 2019 to 2021 are presented in Appendix 3.  

The number of odour related complaints drastically reduced from 2019 (20 

complaints) to 2021 (1 complaint).   In 2021, the odour related complaint was 

received on October 14, 2021, from a resident west of the landfill. 

4.14 Contaminated Soil Treatment 
 

Contamination of soil at the subject site is not expected to occur as a result of the 

Navan Facility.  Hazardous waste is not accepted at the Navan Facility.     

 

Hydrocarbon contaminated soils are received at the treatment area (soil 

processing area of the landfill) and re-used as a construction fill material in 

accordance with ECA conditions for the site. 
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Complaints received from 2019 to 2021 are presented in Appendix 3.  No soil 

contamination related complaints were noted. 

4.15 Dust Management Plan 
 

The landfill has the potential to generate fugitive dust emissions.  The practices 

implemented at site to minimize the potential for off-property impacts include the 

following: 

 

 Spreading aggregate over unpaved roads to reduce silt loading 

 Watering unpaved roads to increase the moisture content of surface material 

and reduce the potential for fugitive dust generation, and using dust 

suppressants as required 

 Enforcing a speed limit of 15 km/hr while vehicles are travelling on unpaved 

roads 

 Keeping short travel distances to material transfers and drop points 

 Constructing the wheel wash station to wash vehicles exiting the landfill and to 

reduce mud drag-out onto Navan Road (operational during non-freezing 

months of the year) 

 

Complaints received from 2019 to 2021 are presented in Appendix 3.  No fugitive 

dust related complaints were noted.  

4.16 Noise Control Plan 
 

The noise level at the landfill site is dominated by road traffic noise along Navan 

Road and landfill activities at active fill areas.  The noise control plan includes 

having a sufficient set-back between active fill areas and Navan Road, and placing 

berms and soil stockpiles as a sound barrier between active fill areas and nearby 

homes and offices. 

 

Complaints received from 2019 to 2021 are presented in Appendix 3.  No noise 

related complaints were noted.  

 

Detailed stationary noise assessment for the impact of Navan Facility towards 

proposed residential development is provided by Paterson under a separate cover.  
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4.17 Ground Settlement 
 

Ground settlement on the subject site is not expected to occur as a result of 

landfilling activities.  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 Navan Facility, as confirmed by the on-going monitoring of 

groundwater levels within 10 m of the Navan Facility. 

 

Complaints received from 2019 to 2021 are presented in Appendix 3.  No ground 

settlement related complaints were noted. 

4.18 Visual Impact 
 

Potential visual impact from the Navan Facility was assessed.  Existing mitigation 

measures including landscaped vegetation and planting provide an adequate 

visual barrier from viewpoints north of the Navan Facility.  Continued growth of 

vegetation will further decrease the landfill visibility with time.  Furthermore, the 

excavating, filling, and landscaping operations at Phases 2 and 4 have been 

completed.  Therefore, it is understood that there is a buffer zone of 85 m between 

the northern limit of waste placement and the northern limit of active operation 

area.  The landfill visibility from viewpoints north of the Navan Facility is expected 

to be low.   

 

Complaints received from 2019 to 2021 are presented in Appendix 3.  No visual 

impact related complaints were noted. 
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5.0 Geotechnical Information and Long-Term Dewatering 
 

Long Term Dewatering 

 

The northern limit of active operation area within Navan Facility is separated from 

the southern edge of the proposed residential development by approximately 

270 m.   The invert of the leachate collection system along the northern and 

western boundary of the Navan 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 Navan 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. 

 

Due to the proximity of the proposed development to the existing landfill, in 

combination with the existing residential housing and municipally owned roadway 

between the proposed development and the landfill, there is minimal impact of any 

long-term dewatering at the subject site impacting the landfill. 
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6.0 Conclusion 
 

In conclusion, the Navan Facility will not have any adverse effects on the proposed 

residential development and will not pose any risks to human health and safety. 

Furthermore, the completion of the proposed residential development will have no 

adverse effects to the neighbouring Navan Facility including the leachate collection 

system, the clay cut-off barrier located along the northern and western limits of the 

waste facility and the slope stability of the existing landfill side slopes. 
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7.0 Statement of Limitations 
 

The recommendations made in this report are in accordance with our present 

understanding of the project.  Our recommendations should be reviewed when the 

project drawings and specifications are complete.  

 

The present report applies only to the project described in this document.  Use of 

this report for purposes other than those described herein or by person(s) other 

than Renfoe Land Management or their agent(s) is not authorized without review 

by this firm for the applicability of our recommendations to the altered use of the 

report. 
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APPENDIX 1 
 

 

Government of Ontario Guidelines D-4 Standards 

Navan Landfill Expansion  

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)  

– Prepared by Golder Associates – dated December 2013 
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Landfill Impact Assessment
Proposed Residential Development 

3317 Navan Road – Ottawa, Ontario

 

 

 

 

 

 

 

APPENDIX 2 
 

 

2021 Operations and Monitoring Report 

– Navan Waste Recycling and Disposal Facility  

– 3354 Navan Road, Ottawa, Ontario  

– Prepared by Waste Connections of Canada – dated March 2022 

  



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 

 

Landfill Impact Assessment
Proposed Residential Development 

3317 Navan Road – Ottawa, Ontario

 

 

 

 

 

 

 

APPENDIX 3 
 

 

2019 Complaints Summary 

2020 Complaints Summary  

2021 Complaints Summary  

 

 

 

 

 

 

 

 

 

 














