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1.0 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.  A copy of this 

report is included in Appendix 3. 

 

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 current information.  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.  

 

In addition, the macro grading plan prepared 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. 

2.0 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: 

 

 No significant change in groundwater flow patterns has been observed.  
 

 Groundwater is monitored at various levels in the subsoil units and within 

various zones and locations including down-gradient of the landfill. 

 

 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. 
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 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 be relatively weak wastewater when compared to municipal 

landfill leachate.” 

 

 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). 

 

 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. 

 

 The proposed 2020 Environmental Monitoring Program will be the same as 

the 2019 program with the exception of testing of VOCs which were 

proposed to be discontinued from the groundwater monitoring program and 

sediment monitoring. 
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3.0 Buffer Study Update 
 

3.1 Introduction 
 

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 is the current owner, which was previously BFI 

Canada Inc.  Due to the fact that the subject site is within the 500 m buffer area, a 

buffer study update was completed.  This study is to demonstrate that the WCC 

Waste Facility will not have adverse affects on the proposed development. 

 

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 subject site.  While the subject site was not included in that prenoted study, 

several factors from that study can be extrapolated to the subject site.   

 

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 to 
address comments from WCC.  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 for impact 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. 

 

3.2 Existing Waste Disposal Facility 
 

The WCC Waste Facility is owned and operated under the Environmental 

Compliance Approval (ECA) for performing the following: 

 

 Landfilling 
 Processing/recycling of solid, non-hazardous industrial, commercial and 

institutional waste including construction and demolition waste. 
 Asbestos waste, 
 Dry non-putrescible domestic waste (non-organic) 
 Impacted soil 

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

accepted since 2009. 
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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 remaining 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 may 

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. 

 

3.3 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 shale from the Billings Formation. 

 

3.4 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 the Mud Creek 
drainage basin, which in turn drains into Green’s Creek, 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 approval 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. 
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3.5 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. 

 

3.6 Hydrogeological Review 
 

The infiltration of rainwater 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. 

 

3.7 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 
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is no mechanism by which landfill leachate can affect groundwater quality beneath 
the subject site. 
 

3.8 Ground Settlement 
 

Settlement of the existing ground surface across the subject site is not expected 
to occur as a result of the adjacent landfilling activities.  Groundwater 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, settlement of 
the silty clay deposit below the subject site will not be negatively impacted by 
operations of the WCC Waste Facility.  It should be further noted that on-going 
monitoring of the groundwater levels within 10 m of the western property boundary 
of the WCC Waste Facility site.  Mitigation measures to minimize any water table 
drawdown on the site itself, as a result of the site development, will be implemented 
as part of the development design.   

 

3.9 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, a 20m treed buffer will be created along the eastern side of the 
Claridge lands, immediately adjacent to the landfill, as part of the site development. 
 

3.10 Air Quality, Dust, Odour and Noise 
 

Based on the aforementioned letter, as well as available site plan, Paterson 
completed a stationary noise analysis for the aforementioned residential 
development.  Twenty-six (26) reception points at 1.5 m and 4.5 m elevations were 
selected within the 400 m proximity radius for this analysis.   
 
A request to the WCC Waste Facility to document the existing equipment at the 
landfill and to measure true noise levels was rejected at the time of writing this 
report.  Therefore, noise sources were modelled as the worst case indicator based 
on historical aerial photographs.  The equipment utilized in the analysis is 
representative of the equipment that is used for solid waste disposal.  The noise 
analysis was modelled to include: two excavators, three loaders, a vibratory 
compactor, three trucks, and three truck routes into and out of the existing Navan 
landfill.  The locations of equipment at the Navan Landfill, as well as the break 
down of the frequency’s and sound levels of equipment are noted in the full report 
of this stationary noise study: Paterson Report PG5224-2 dated June 1, 2021, 
located in  Appendix 2. 
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The predictive modelling of potential off-site impacts related to air quality, dust and 
odour were carried out as part of the approvals processes for the WCC Waste 
Facility expansion which included potential receptor locations adjacent to 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.   

 

3.11 Contaminated Soil and Groundwater 
 

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

 

3.12 Landfill Gas 
 

In studies performed during the approval process for the WCC Waste Facility 
expansion, it was determined that 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. 
 
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.  Landfill gas monitoring carried out on the Claridge lands substantiates 
the WCC landfill gas monitoring results.  Based on the 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. 
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4.0 Geotechnical Information and Long-Term Dewatering 
 

4.1 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. 
 
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.  The macro-grading 
information provided by IBI Group, indicates that for the most part, the site grading 
will either match or below slightly below the existing grade.  Site servicing will be 
approximately 3 to 4.5 m below the finished grade.  For the SVT site, long term 
groundwater levels range from elevation 66 m in the southern portion to elevation 
80 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 short or long-term 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.   

 

4.2 Slope Stability 
 

It was noted that a berm is located around the perimeter of the WCC Waste Facility.  
This berm is approximately 17 m high at the south end and approximately 12 m 
high at the north end, relative to the existing grade of the subject site.  A slope 
stability was completed for this berm to access any potential risks.  It was also 
noted that there was a stormwater management pond located at the top on the 
berm, on the northern portion of the berm.   
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Paterson has completed a slope stability analysis for a slope profile, identified as 
Section G, extending approximately 30 m east of the property line into the 
proposed residential development, and 250 m west of the property line into the 
existing Ottawa Landfill stockpiled material berm.  Refer to Paterson Drawing 
PG5224-1 - Test Hole Location Plan, attached to the current memorandum.  
 
As noted in the aforementioned Letter to City of Ottawa, details of the berm’s 
construction are not available.  Therefore, conservative soil parameters were 
assigned to the stockpiled silty clay fill material.  Figure 1 presents the slope 
stability results of the existing slope profile.  Based on our analysis, the minimum 
global factor of safety of 1.96 and 1.50 for static and seismic conditions, 
respectively, are considered satisfactory.  Therefore, the existing slope profile of 
the stockpiled material berm is considered acceptable from a geotechnical 
perspective.  
 
The slope stability analysis was conducted considering saturated conditions with 
the groundwater level present at the surface, representing the worst-case 
scenario. Based on the colour, consistency and moisture levels of the soil samples 
recovered from the boreholes within Phase 5 of the aforementioned development, 
the long-term groundwater level is expected between 3 to 4 m depth below the 
existing ground surface. 
 
For the most part, since the final grades will remain 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. 

5.0 Conclusion 
 

In conclusion, it is our opinion that 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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6.0 Statement of Limitations 
 

The recommendations provided in this report are in accordance with our present 
understanding of the project.   
   
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 Claridge Homes or their agents is not authorized without review by Paterson 
for the applicability of our recommendations to the alternative use of the report. 

 

Paterson Group Inc. 
          
 
                                                                                       Oct 13/21 
Stephanie Boisvenue, P.Eng. 

                                                                    
                                                    Oct 13/21 
 
                                                         

David J. Gilbert, P.Eng.       

 

 

 
                                                                                                    Oct 13/21 

Mark S. D’Arcy, P.Eng., QPESA 
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SYMBOLS AND TERMS 
 

 

SOIL DESCRIPTION 
 
Behavioural properties, such as structure and strength, take precedence over particle gradation in 

describing soils.  Terminology describing soil structure are as follows: 

 
Desiccated - having visible signs of weathering by oxidation of clay                                

minerals, shrinkage cracks, etc. 

Fissured - having cracks, and hence a blocky structure. 

Varved - composed of regular alternating layers of silt and clay. 

Stratified - composed of alternating layers of different soil types, e.g. silt 

and sand or silt and clay. 

Well-Graded - Having wide range in grain sizes and substantial amounts of 

all intermediate particle sizes (see Grain Size Distribution). 

Uniformly-Graded - Predominantly of one grain size (see Grain Size Distribution). 

 
The standard terminology to describe the relative strength of cohesionless soils is the compactness 

condition, usually inferred from the results of the Standard Penetration Test (SPT) ‘N’ value. The SPT N 

value is the number of blows of a 63.5 kg hammer, falling 760 mm, required to drive a 51 mm O.D. split 

spoon sampler 300 mm into the soil after an initial penetration of 150 mm. An SPT N value of “P” denotes 

that the split-spoon sampler was pushed 300 mm into the soil without the use of a falling hammer. 

 
Compactness Condition ‘N’ Value Relative Density % 

Very Loose <4 <15 

Loose 4-10 15-35 

Compact 10-30 35-65 

Dense 30-50 65-85 

Very Dense >50 >85 

 

 
The standard terminology to describe the strength of cohesive soils is the consistency, which is based on 

the undisturbed undrained shear strength as measured by the in situ or laboratory shear vane tests, 

unconfined compression tests, or occasionally by the Standard Penetration Test (SPT).  Note that the 

typical correlations of undrained shear strength to SPT N value (tabulated below) tend to underestimate 

the consistency for sensitive silty clays, so Paterson reviews the applicable split spoon samples in the 

laboratory to provide a more representative consistency value based on tactile examination. 

 
Consistency Undrained Shear Strength (kPa) ‘N’ Value 

Very Soft <12 <2 

Soft 12-25 2-4 

Firm 25-50 4-8 

Stiff 

Very Stiff 

50-100 

100-200 

8-15 

15-30 

Hard >200 >30 



SYMBOLS AND TERMS (continued) 

 
 

SOIL DESCRIPTION (continued) 
 
Cohesive soils can also be classified according to their “sensitivity”.  The sensitivity, St, is the ratio 

between the undisturbed undrained shear strength and the remoulded undrained shear strength of the 

soil.  The classes of sensitivity may be defined as follows: 

 

 Low Sensitivity:    St < 2 

 Medium Sensitivity:   2 < St < 4 

 Sensitive:    4 < St < 8 

 Extra Sensitive:    8 < St < 16 

 Quick Clay:    St > 16 

 

 

ROCK DESCRIPTION 
 
The structural description of the bedrock mass is based on the Rock Quality Designation (RQD). 

 

The RQD classification is based on a modified core recovery percentage in which all pieces of sound core 

over 100 mm long are counted as recovery.  The smaller pieces are considered to be a result of closely-

spaced discontinuities (resulting from shearing, jointing, faulting, or weathering) in the rock mass and are 

not counted.  RQD is ideally determined from NQ or larger size core.  However, it can be used on smaller 

core sizes, such as BQ, if the bulk of the fractures caused by drilling stresses (called “mechanical breaks”) 

are easily distinguishable from the normal in situ fractures. 

 
RQD % ROCK QUALITY 

  

90-100 Excellent, intact, very sound 

75-90 Good, massive, moderately jointed or sound 

50-75 Fair, blocky and seamy, fractured 

25-50 Poor, shattered and very seamy or blocky, severely fractured 

 0-25 Very poor, crushed, very severely fractured 

 

 
SAMPLE TYPES 
 

SS - Split spoon sample (obtained in conjunction with the performing of the Standard 

Penetration Test (SPT)) 

TW - Thin wall tube or Shelby tube, generally recovered using a piston sampler 

G - "Grab" sample from test pit or surface materials 

AU - Auger sample or bulk sample 

WS - Wash sample 

RC - Rock core sample (Core bit size BQ, NQ, HQ, etc.).  Rock core samples are 

obtained with the use of standard diamond drilling bits. 

  
  



SYMBOLS AND TERMS (continued) 
 
 

PLASTICITY LIMITS AND GRAIN SIZE DISTRIBUTION 

 
WC% - Natural water content or water content of sample, % 

LL - Liquid Limit, % (water content above which soil behaves as a liquid) 

PL - Plastic Limit, % (water content above which soil behaves plastically) 

PI - Plasticity Index, % (difference between LL and PL) 

   

Dxx - Grain size at which xx% of the soil, by weight, is of finer grain sizes 

These grain size descriptions are not used below 0.075 mm grain size 

D10 - Grain size at which 10% of the soil is finer (effective grain size) 

D60 - Grain size at which 60% of the soil is finer 

   

Cc - Concavity coefficient     =     (D30)2 / (D10 x D60) 

Cu - Uniformity coefficient     =     D60 / D10 

   

Cc and Cu are used to assess the grading of sands and gravels: 

Well-graded gravels have:         1 < Cc < 3     and     Cu > 4 

Well-graded sands have:           1 < Cc < 3     and     Cu > 6 

Sands and gravels not meeting the above requirements are poorly-graded or uniformly-graded. 

Cc and Cu are not applicable for the description of soils with more than 10% silt and clay 

(more than 10% finer than 0.075 mm or the #200 sieve) 

 

CONSOLIDATION TEST 

 
p’o - Present effective overburden pressure at sample depth 

p’c - Preconsolidation pressure of (maximum past pressure on) sample 

Ccr - Recompression index (in effect at pressures below p’c) 

Cc - Compression index (in effect at pressures above p’c) 

   

OC Ratio Overconsolidaton ratio  =  p’c / p’o 

Void Ratio Initial sample void ratio  = volume of voids / volume of solids 

Wo - Initial water content (at start of consolidation test) 

 
 

PERMEABILITY TEST 

 
k - Coefficient of permeability or hydraulic conductivity is a measure of the ability of 

water to flow through the sample.  The value of k is measured at a specified unit 

weight for (remoulded) cohesionless soil samples, because its value will vary 

with the unit weight or density of the sample during the test. 

 





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX 2 
 

Drawing PE4588-3 – Test Hole Location Plan 

 

Figures 1A to 1B – Slope Stability Cross Sections 

 

Paterson Noise Study PG5224-2 dated June 1, 2021 
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1.0 Introduction

Paterson Group (Paterson) was commissioned by Claridge Homes (Gladstone) to

conduct a Stationary Noise Review for the proposed Spring Valley Trails Phase 5 and

6 residential development to be located at 3252 Navan Road, in the City of Ottawa. 

It should be noted that Paterson’s report was solely prepared to review the stationary

noise source, which is identified as the adjacent property (Waste recycling and disposal

operation at BFI Navan Facility).

The following report has been prepared specifically and solely for the aforementioned

project which is described herein.  It contains our findings and includes acoustical

recommendations pertaining to the design and construction of the subject development

as they are understood at the time of writing this report.  

This study has been conducted according to City of Ottawa document - Engineering

Noise Control Guidelines (ENCG), dated January 2016, and the Ontario Ministry of the

Environment Guideline NPC-300.

2.0 Background 

It is understood that the proposed development will consist of single houses and

townhouses.  The single houses and townhouses will have outdoor living areas.  Local

roadways, residential driveways and landscaped areas are anticipated for the

proposed development. 

Report: PG5224-2
June 1, 2021 Page 1
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3.0 Methodology and Noise Assessment Criteria

Stationary Noise

Stationary noise sources include sources or facilities that are fixed or mobile and can

cause a combination of sound and vibration levels emitted beyond the property line. 

These sources may include commercial air conditioner units, generators and fans. 

Facilities that may contribute to stationary noise may include car washes, snow

disposal sites, transit stations and manufacturing facilities.  In this situation, the

stationary noise source consists of an existing solid waste disposal facility.

The impact of stationary noise sources are directly related to the location of the subject

site within the urban environment.  The proposed development can be classified as

Class 2 by provincial guidelines and outlined in the ENGC, meaning “a suburban areas

of the City outside of the busy core where the urban hum is evident but within the

urban boundary.”

Table 1 - Guidelines for Stationary Noise - Class 2

Time of Day Outdoor Point of Reception Pane of Window

7:00-19:00 50 50

19:00-23:00 45 50

23:00-7:00 - 45

1. Standards taken from Table 3.2a; Guidelines for Stationary Noise - Steady and Varying

Sound

If the sound level limits are exceeded the following Warning Clause may be

referenced:

Table 2 - Warning Clauses for Sound Level Exceedances

Warning Clause Description

Warning Clause

Type E

"Purchasers/tenants are advised that due to the proximity of the adjacent

industry (facility) (utility), noise from the industry (facility) (utility) may at

times be audible."

2. Clauses taken from section C8 Warning Clauses; Environmental Noise Guidelines - NPC-

300

Report: PG5224-2
June 1, 2021 Page 2
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4.0 Analysis

The stationary noise source consisting of the BFI Navan Facility was identified within

the 500 m radius from the proposed development.  It is understood that the western

edge of the BFI Navan Facility property is located approximately 120 metres from the

eastern edge of the proposed residential development, and an additional 100 metres

wide area is occupied by a compacted earth berm between the western toe of the

landfill footprint and the BFI Navan Facility western property boundary, such that the

proposed residential development is separated from the limit of waste placement by

approximately 220 metres.  It is also understood that the earth berm has a height that

rises from about 17 metres at its south end to 12 metres towards its north end relative

to the ground surface elevation on the adjacent subject property.  It is further

understood that the BFI Navan Facility will have an estimated 10 years of operational

period beyond 2012 based on the currently approved capacity.  Based on an

agreement made during the Environmental Assessment process, the solid waste

disposal facility will close upon reaching the currently approved capacity.  Therefore,

this stationary noise source is considered temporary and all analysis and

recommendations made with respect to this stationary noise source can be removed

from all deeds of sale once the solid waste disposal facility is closed.

The noise sources were modeled as the worst case indicator. The equipment utilized

in the analysis is representative of the equipment that is used for solid waste disposal. 

The equipment consists of two excavators, three loaders, a vibratory compactor, three

trucks, and three truck routes into and out of the existing BFI Navan Facility.  A break

down of the frequency’s and sound levels of this equipment is included in Appendix 1.

The existing solid waste disposal facility is the only stationary noise source located

within the 500 m proximity of the proposed development.  The analysis was completed

with specialized noise software: Predictor-Lima Version 2021.1.  Twenty-six (26)

reception points were selected within the 400 m proximity radius for our analysis.  The

reception points were selected at 1.5 m and 4.5 m elevations, so that both pane of

glass at the first level and the second level of the proposed houses and outdoor living

areas could be interpolated.  The results of these reception points are included in

Appendix 1.

Report: PG5224-2
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5.0 Discussion

Results of the analysis can be found in Appendix 1.  Reception points were analyzed

at 1.5 m and 4.5 m elevations. 

Proposed Residential Development

An analysis was completed for the proposed residential development, taking into

consideration the lot layouts and approximate dwelling alignment.  An initial analysis

was performed utilizing the existing berm at the landfill with no sound mitigation

measures.  This analysis resulted in a maximum value of 52.0 dBA, which slightly

exceeds the 50 dBA limit. 

As per the Environmental Noise Guidelines prepared by the City of Ottawa, the

following chart outlines the procedures to follow for exceedances to the stationary

noise levels.

Table 3 - Noise Control Measures for New Development in Proximity to Stationary

Noise Sources

Primary Mitigation Measure in order of

Preference

Proposed Mitigation Measure

Insertion of noise insensitive land uses between

the source and sensitive receptor

A 120 metres noise insensitive land is inserted

between proposed development and the BFI

Navan Facility

Orientation of buildings to provide quiet zones in

rear yards, interior spaces and amenity areas

Side walls and rear yards are exposed to the

stationary noise source.

construction techniques, enhanced construction

quality

Exceedances for outdoor living areas - standard

construction techniques are considered

acceptable for the proposed dwellings.

earth berms An earth berm has been constructed surrounding

the western edge of BFI Navan Facility

acoustic barriers Acoustic barriers are not required for noise

mitigation

An analysis was completed utilizing an acoustic (noise) barrier at the rear property

line of the dwellings closest to the landfill.  The resultant noise levels were similar to

those previously analyzed.  

The anticipated noise levels, while slightly exceeding the 50 dBA limit,  are

considered acceptable with a Warning Clause provided.   

Report: PG5224-2
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6.0 Conclusion

The anticipated noise level at proposed residential development is considered

acceptable while the BFI Navan Facility is in operation.  Therefore, additional noise

mitigation measures will not be required.  However, Block 33, 34, 35 should have a

provision to include the use of a central air conditioner, to ensure that windows will not

need to be opened.  

Due to the proximity of the BFI Navan Facility, a Warning Clause should be on the

deed of sale of the units within the proposed residential development.  Suggested

wording is as follows:

Purchasers/land owners are advised that there is a licensed solid waste

disposal facility less than 500 metres away and that, from time to time, they may

experience noise, dust and/or vibration as a result of the ongoing operations.
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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 the

Claridge Homes (Gladstone) 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.  

Paterson Group Inc.

                 June 1, 2021

Stephanie A. Boisvenue, P.Eng.                          David J. Gilbert, P.Eng.

   
Report Distribution:

‘ Claridge Homes  (e-mail copy)

‘ Paterson Group (1 copy)
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FIGURE 1 - MODEL OF PROPOSED RESIDENTIAL DEVELOPMENT

FIGURE 1 - MODEL OF PROPOSED RESIDENTIAL DEVELOPMENT - WITH BARRIER

FIGURE 2 - INITIAL ANALYSIS (TABLE OF RESULT)

FIGURE 2 - INITIAL ANALYSIS (TABLE OF RESULT) - WITH BARRIER

FIGURE 3 - INITIAL ANALYSIS (CONTOUR RESULT)

FIGURE 3 - INITIAL ANALYSIS (CONTOUR RESULT) - WITH BARRIER
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Item Properties

Initial Analysis

Report: Table of Results
Model: Model - Spring Valley Trails
LAeq: total results for receivers
Group: (main group)
Group Reduction: No

Name

Receiver Description X Y Height Day Evening Night

Rec 1_A REC 1 18460357.79 5030097.83 1.50 51.8 -- --

Rec 1_B REC 1 18460357.79 5030097.83 4.50 52.0 -- --

Rec 10_A REC 10 18460189.85 5030315.01 1.50 33.1 -- --

Rec 10_B REC 10 18460189.85 5030315.01 4.50 38.4 -- --

Rec 11_A REC 11 18460184.10 5030088.37 1.50 37.4 -- --

Rec 11_B REC 11 18460184.10 5030088.37 4.50 41.0 -- --

Rec 12_A REC 12 18460193.70 5030473.38 1.50 47.2 -- --

Rec 12_B REC 12 18460193.70 5030473.38 4.50 47.3 -- --
Rec 2_A REC 2 18460328.57 5030163.39 1.50 51.1 -- --

Rec 2_B REC 2 18460328.57 5030163.39 4.50 51.5 -- --

Rec 3_A REC 3 18460307.88 5030208.74 1.50 50.8 -- --

Rec 3_B REC 3 18460307.88 5030208.74 4.50 51.2 -- --

Rec 4_A REC 4 18460288.69 5030255.61 1.50 50.9 -- --

Rec 4_B REC 4 18460288.69 5030255.61 4.50 51.3 -- --

Rec 5_A REC 5 18460255.44 5030330.91 1.50 49.4 -- --

Rec 5_B REC 5 18460255.44 5030330.91 4.50 49.7 -- --

Rec 6_A REC 6 18460222.28 5030403.75 1.50 48.9 -- --

Rec 6_B REC 6 18460222.28 5030403.75 4.50 49.0 -- --

Rec 7_A REC 7 18460266.73 5030080.76 1.50 39.8 -- --

Rec 7_B REC 7 18460266.73 5030080.76 4.50 43.2 -- --

Rec 8_A REC 8 18460257.98 5030154.36 1.50 35.2 -- --

Rec 8_B REC 8 18460257.98 5030154.36 4.50 41.1 -- --

Rec 9_A REC 9 18460221.42 5030228.09 1.50 39.0 -- --

Rec 9_B REC 9 18460221.42 5030228.09 4.50 44.7 -- --

rec13_A REC 13 18460127.57 5030458.77 1.50 31.9 -- --

rec13_B REC 13 18460127.57 5030458.77 4.50 37.7 -- --

All shown dB values are A-weighted

10/18/2021 3:26:53 PMPredictor V2021.1 Licensed to Paterson Group Inc. , Canada



Paterson Group Inc.Proposed Residential Development

Figure 2Initial Analysis

Report: Table of Results
Model: Model - Spring Valley Trails
LAeq: total results for receivers
Group: (main group)
Group Reduction: No

Name

Receiver Description X Y Height Day Evening Night

Rec 1_A REC 1 18460357.79 5030097.83 1.50 51.8 -- --

Rec 1_B REC 1 18460357.79 5030097.83 4.50 52.0 -- --

Rec 10_A REC 10 18460189.85 5030315.01 1.50 33.1 -- --

Rec 10_B REC 10 18460189.85 5030315.01 4.50 38.4 -- --

Rec 11_A REC 11 18460184.10 5030088.37 1.50 37.4 -- --

Rec 11_B REC 11 18460184.10 5030088.37 4.50 41.0 -- --

Rec 12_A REC 12 18460193.70 5030473.38 1.50 47.2 -- --

Rec 12_B REC 12 18460193.70 5030473.38 4.50 47.3 -- --
Rec 2_A REC 2 18460328.57 5030163.39 1.50 51.1 -- --

Rec 2_B REC 2 18460328.57 5030163.39 4.50 51.5 -- --

Rec 3_A REC 3 18460307.88 5030208.74 1.50 50.8 -- --

Rec 3_B REC 3 18460307.88 5030208.74 4.50 51.2 -- --

Rec 4_A REC 4 18460288.69 5030255.61 1.50 50.9 -- --

Rec 4_B REC 4 18460288.69 5030255.61 4.50 51.3 -- --

Rec 5_A REC 5 18460255.44 5030330.91 1.50 49.4 -- --

Rec 5_B REC 5 18460255.44 5030330.91 4.50 49.7 -- --

Rec 6_A REC 6 18460222.28 5030403.75 1.50 48.9 -- --

Rec 6_B REC 6 18460222.28 5030403.75 4.50 49.0 -- --

Rec 7_A REC 7 18460266.73 5030080.76 1.50 39.8 -- --

Rec 7_B REC 7 18460266.73 5030080.76 4.50 43.2 -- --

Rec 8_A REC 8 18460257.98 5030154.36 1.50 35.2 -- --

Rec 8_B REC 8 18460257.98 5030154.36 4.50 41.1 -- --

Rec 9_A REC 9 18460221.42 5030228.09 1.50 39.0 -- --

Rec 9_B REC 9 18460221.42 5030228.09 4.50 44.7 -- --

rec13_A REC 13 18460127.57 5030458.77 1.50 31.9 -- --

rec13_B REC 13 18460127.57 5030458.77 4.50 37.7 -- --

All shown dB values are A-weighted
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Item Properties

Initial Analysis

Model: Model - Spring Valley Trails
version of Area - Area

Group: (main group)
Listing of: Point sources, for method Industrial noise - LimA - ISO 9613.1/2

Desc. No building No ind.site Lw 63 Lw 125 Lw 250 Lw 500 Lw 1k Lw 2k Lw 4k Lw 8k

Loader No No   75.80   77.90   83.40   88.80   91.00   89.20   88.00   76.90

Compactor No No   82.80   87.90   91.40   97.80  100.00  101.20   97.00   89.90

Truck No No   95.80   87.90   96.40   99.80  104.00  102.20   97.00   89.90

Truck No No   95.80   87.90   96.40   99.80  104.00  102.20   97.00   89.90

Truck No No   95.80   87.90   96.40   99.80  104.00  102.20   97.00   89.90

Excavator No No   74.80   84.90   88.40   94.80   95.00   93.20   87.00   77.90

Loader No No   75.80   77.90   83.40   88.80   91.00   89.20   88.00   76.90

Excavator No No   74.80   84.90   88.40   94.80   95.00   93.20   87.00   77.90

Loader No No   75.80   77.90   83.40   88.80   91.00   89.20   88.00   76.90

5/27/2021 5:23:06 PMPredictor V2021.1 Licensed to Paterson Group Inc. , Canada
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Golder Report 07-1121-0232 (2000) 
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