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Public Works and Environmental Services Department
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K1P 1)1

Attention: Brandon Maynard
Compliance Coordinator

Re: Trail Road Waste Facility — Review of Landfill Expansion Options

Dear Mr. Maynard,

Dillon Consulting Limited (Dillon) is pleased to provide the City of Ottawa with the
Final Report of the Review of Landfill Expansion Options for the Trail Road Waste
Facility.

This Report builds upon the initial review completed by Dillon in 2017 to further
describe the specific expansion options that can be considered, along with associated

regulatory, operational, and other issues that would need to be addressed.

We trust this meets your requirements at this time. Should you have any questions
or comments, please contact the undersigned at (613) 745-2213, ext. 3016.

Sincerely,

DILLON CONSULTING LIMITED

Brent Loney, M.Sc., P.Géo.
Partner
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Executive Summary

Dillon Consulting Limited (Dillon) was retained by the City of Ottawa (the City) in August 2021 to
undertake a feasibility review of potential expansion options for the Trail Waste Facility (TWF). This
review builds upon the initial review completed by Dillon in 2017 to provide further discussion on issues
that would need to be addressed for each proposed option.

The TWF is located at 4475 Trail Road in Richmond, Ontario, east of Moodie Drive and north of Trail
Road. The TWF was opened in 1980 and is expected to remain in operation for approximately 16 more
years, closing in 2036 or 2037. Closure year depends on various factors including, but not limited to,
landfilling efficiency, potential expansion, and diversion rates.

This review of expansion options only takes into consideration the triangular property currently owned
by the City of Ottawa at 4475 Trail Road in Richmond, Ontario. Expansion onto some of the surrounding
buffer lands has not been explored, but could be in the future. It is also noted that the expansion
options herein assume that development of Stage 5 proceeds as currently planned.

Four options were considered in this report to extend the life of the landfill. All of these options would
involve completing a new EA and associated approvals. Public interest would be high considering the
significant expansion of urban development to the east of the landfill (i.e., Barrhaven South). The
options considered include:

Option 1: involves the extending the crest elevation of Stage 4 across the valley to the crest of Stage 5
(“filling the valley’). The new area of waste would overlap onto existing capped Stage 3B, 4, and 5,
requiring cover removal prior to placement of waste. Waste will not be placed atop Stage 3A due to
leachate concerns with the adjacent unlined Stages 1&2.

Option 2: involves constructing a new Cell north of the existing Stage 1&2 cells. As per the 2002 Trail
Waste Facility Optimization EA, horizontal expansion to the North will be constrained by the
geotechnical response of the soft clay deposit to the loading. Although the new cell in this area was
previously envisioned as being contiguous with the existing waste mound in the 2002 EA; this is no
longer considered feasible due to groundwater compliance considerations (i.e., options that would
remove any portions of final cover on the natural attenuation portion of the landfill (existing Stages 1
and 2) are not supported).

Option 3: involves filling in the area southwest of Stage 5. This area was not included in the previous
expansion in order to maintain a 100 m buffer from an adjacent aggregate extraction property; however
it is felt that there is an opportunity to reduce the buffer in this area to 30 metres and redraw the

southwestern portion of Stage 5. It is noted that Option 3 is not considered to be viable as a stand-
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Executive Summary \

alone option given the limited additional capacity gained; however, it would make sense as part of a

larger site expansion.

Option 4: combines Options 1 and 3.

The following table provides a comparison of the four options:

Option 1 Option 2 Option 3 Option 4
(filling the (new cell north of (adding to SW (combination of 1
‘valley’) Stages 1&2) corner of Stage 5) and 3)
Additional Volume ~2.0M ~0.5M ~0.3M ~23M
achieved (m?)
Additional site life ~ 7.3 years ~ 1.9years ~ 1year ~ 8.3 years
Cost per m? of $36/m3 $129/m3 $55/m3 $38/m3
capacity gained
Engineering
challenges and High High Moderate High
complexity of
design
Distance from ~750 m ~200 m ~1.7 km ~750 m

urban area’

1 - distance from new development on east side of Borrisokane Road

All of these options would involve completing a new EA and associated approvals. Public interest would

be high considering the significant expansion of urban development to the east of the landfill (i.e.,

Barrhaven South).

The least favoured option is considered to be Option 2. This option would involve expansion to the north

of the existing waste footprint, and is conceptually similar to some of the options considered in the

previous expansion EA. However, the new cell in this area was previously envisioned as being contiguous

with the existing waste mound. But this is no longer considered feasible due to groundwater compliance

considerations (i.e., options that would remove any portions of final cover on the natural attenuation

portion of the landfill (existing Stages 1 and 2) are not supported). Further, a new cell in this area is

constrained by soil conditions to the north. As such, a new cell in this area would not offer substantial

additional capacity and would be relatively expensive. It would also come with significant engineering

challenges given the presence of shallow aquifer groundwater contamination in that area.

Option 3 is not considered to be viable as a stand-alone option given the limited additional capacity

gained; however, it would make sense as part of a larger site expansion.

NG
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Executive Summary Vi

The most favourable expansion options are therefore considered to consist of Options 1 and 4. It is
noted that these options also involve significant engineering and logistical challenges, as outlined
previously. The costs associated with these options are more reasonable, but are expected to be high
relative to costs that would be associated with a new landfill developed at a greenfield site.

Clty of Ottawa V\'\\\\\\\\\\\\\\\\\w%

DILL.ON

CONSULTING



1.0

1.1

1.0 Introduction 1

—

Introduction

Background

1.2

The Trail Waste Facility (TWF) is located east of Moodie Drive and north of Trail Road in the City of
Ottawa (the Site). The City of Ottawa operates the Trail Road Landfill as its primary disposal facility for
municipal solid waste. The landfill was opened in 1980 and was initially comprised of four stages. Stages
1 and 2 were designed as natural attenuation fill areas. Stages 3 and 4 are contained with a clay and
geomembrane bottom liner and a leachate collection system. Filling of the initially approved landfill
capacity within Stages 1 to 4 proceeded progressively until mid-2007. The site was granted approval in
2005 for a vertical expansion over Stages 1 through 4, as well as the development of a new engineered
cell (future Stage 5). Filling was transferred to the vertical expansion area over Stages 1 through 4 after
mid-2007, and will transition within the next few years to Stage 5. Detailed design work for Stage 5 is
currently underway, and the first phase of construction is expected to be tendered in 2022. It is noted
that the expansion options considered herein all assume that development of Stage 5 proceeds as
currently planned.

The remaining airspace at the site is currently estimated to provide sufficient waste disposal capacity
until approximately 2036 to 2037 (i.e., approximately 16 years), depending on various factors such as
the efficiency of landfilling and rates of waste diversion (Dillon, 2021)*.

In December 2017, Dillon completed a high level review of potential additional expansion opportunities
at the Trail Road Waste Facility (i.e., beyond the currently approved vertical expansion over Stages 1 to 4
and new Stage 5). This report builds on that initial review to more fully explore potential expansion
opportunities at the Site and serve as a tool for future planning of site activities (i.e., to minimize
potential conflicts with future expansion areas, should such expansion be considered in the future).

Project Scope

As noted above, this review builds on an earlier evaluation, and considers four specific options in more
detail. The options considered are as follows:

Option 1 Expansion to merge the existing waste footprint with future Stage 5 (i.e. the ‘valley”
between Stages 3B, 4 and future Stage 5 —see Figure 1)

Option 2 Expansion extending northwards from the existing waste footprint, (see Figure 1) and

Option 3 Filling in the area Southwest of Stage 5

Option 4 Combining Options 1 and 3.

\_ ! Trail Road Waste Facility Remaining Capacity — February 2021 memorandum to Heidi Scott, City of Ottawa.
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1.0 Introduction 2

These four options are reviewed in more detail below. For each option, a discussion of the following
points are included:

e The volume of addi onal airspace provided by the proposed opon, as wel | as the expected
addi onal landfill lifespan;
e Any approvals required as part of the proposed opon;

e Anesm ated mefr ame and cost esm ate for the design, approval, and construcon proc esses
associated with each opon;

e Anyrisks iden fied in the Environmental Assessment (EA), and/or newly introduced risks from each
opon;

e Impact(s) to any of the exisng T rail Waste Facility infrastructure or other site features; and,

e Whether each individual opon is dependent on other on-site acvie s orinfrastructure, orifitis a
standalone opon.

The scope of this review is limited to an evaluation of the feasibility of landfill expansion options from a
technical and regulatory perspective. Whether or not any such expansion should proceed will need to be
evaluated as part of the City’s overall waste management planning process.

This review of expansion options only takes into consideration the triangular property currently owned

by the City of Ottawa at 4475 Trail Road in Richmond, Ontario. Expansion onto some of the surrounding
buffer lands has not been explored, but could be in the future.

Site Constraints

A number of site constraints need to be taken into consideration, including constraints related to soil
conditions (geotechnical), natural environment considerations, neighbouring land uses, groundwater
impacts, and infrastructure conflicts. Most of these constraints remain common to those considered
during the previous expansion EA, although conditions have changed in some cases. The main
constraints are outlined below, but also flagged within the discussions pertaining to each potential
expansion option.

The Trail Waste Facility Optimization EA was developed from 2000 to 2002. The study area included all
property within three (3) kilometers of the landfill site boundary which, at the time, was predominantly
agricultural and mineral extraction lands. The public was invited to comment on the EA and the Ministry
Review over 12 weeks in 2002 (https://www.ontario.ca/page/trail-waste-facility-landfill-optimization-

project). No comments of significance were received from the public, as noted in the Ministry Approval
of the EA, which is highly unusual for a landfill EA. This in part reflects the extensive public consultation
activities undertaken during the conduct of the EA, wherein public concerns were addressed and in

\_ some cases additional mitigation measures incorporated into the proposed undertaking. This included
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1.0 Introduction 3
concerns relating to potential groundwater impacts, impacts to the on-site woodlot, and nuisance issues
such as odour and dust control.

Geotechnical

As noted in the 2017 review, the most significant constraint to development at the property occurs
within the north-eastern portion of the property where soft clays occur at the flanks of the sand and
gravel esker that dominates the site and surrounding area. The soft clays present a geotechnical
constraint that significantly limits the development potential in this portion of the site (i.e., while waste
placement within a new cell in this area would be possible, the cell would be significantly constrained in
terms of base elevation and thickness, such that a relatively low additional capacity would be achieved).
This area is represented by geotechnical planning zones A1-A3, as illustrated in the attached figure
extracted from the EA report (Appendix A). As such, the utility of developing this area was considered to
be low at the time, and the same conclusion would hold today. It is noted that area Al is now largely
occupied by the site’s stormwater management pond, and the southern forebay of this facility also
extends along the eastern portion of area A2. Area B represents an area with more favourable soil
conditions for potential development.

Natural Environment

A woodlot is also present in the north-eastern portion of the site, covering portions of area A3
(described above), and south into area B (including the intervening transition area).

Neighbouring Land Uses

Since the EA was approved by the Ministry of Environment, Conservation, and Parks (MECP) in 2005,
significant portions of the study area has been rezoned to accommodate high density urban
development and other light industrial uses (i.e., Barrhaven South). This is a significant variance from the
original EA, and will have the effect of greatly increasing the number of potentially affected residents
and other stakeholders proximal to the landfill.

Groundwater Impacts

In recent years, leachate impacted groundwater migration has occurred in areas proximal to the east
and south of Stages 1 and 2 of the landfill. While this was expected to be a temporary condition and was
showing signs of improvement after the placement of the final low permeability cover on Stages 1 and 2,
new aquifer dewatering influences related to development in Barrhaven South are expected to
exacerbate the problem. As a result, the City is planning to implement a purge well system at the Site to
mitigate these concerns. Groundwater compliance concerns will however effectively eliminate any
potential for further landfill expansion without full leachate containment. In addition, shallow aquifer
groundwater impacts occur to the north of the existing landfill footprint within the woodlot area.
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Infrastructure Conflicts

Operation of a solid waste landfill requires numerous related infrastructure components. Further to the
expansion options considered herein, the following landfill infrastructure elements may have conflicts
with the potential expansion:

e Leachate collection infrastructure — The leachate collecon pipes under Stages 3 and 4 drain from
south to north and connect via a series of manholes on the north side of the landfill and a header
running to the leachate pumping staon and the leachate pre-treatment lagoons. It is understood
that the leachate collecon pipes f or Stage 5 will drain to the south and thence would also connect
via a header to the leachate pumping staon and the pre-treatment lagoons.

e Landfill gas flaring and utilization infrastructure — Landfill gas collecon header s, flaring facility and
engines are located along the northern perimeter of the exisng w aste footprint.

e Small Loads drop-off facility — This facility requires relocaon fr om its current locaon within th e
Stage 5 footprint. The new locaon ¢ ould conflict with potenal expansion areas.

e Future leachate treatment facility — A proposed full-scale leachate treatment facility to be
constructed at the site would opmal ly be placed close to the related leachate infrastructure noted
above.
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Option 1: Filling between Stages 3,4, &5

Overview

Option 1 involves the continuation of the crest elevation of Stage 4 [130 meters above sea level (masl)]
across the valley to the crest of Stage 5 (128 masl), as depicted in Figure 1. The crest of the new area of
waste would peak at a 20 horizontal (H): 1 vertical (V) slope. The proposed option would also overlap
Stage 3B (roughly the western half of Stage 3). Stage 3A (roughly the eastern half of Stage 3) was
prematurely capped in 2020 due to concerns related to lateral leachate movement between Stage 3A
and the unlined Stage 2 Cell. Given the leachate concerns, along with the challenges that would come
from landfilling on top of a cap (since the cap would not be removed, also for leachate concerns), the
proposed new area of waste in Option 1 does not extend into Stage 3A. It is noted that this option
assumes that the development of Stage 5 proceeds as currently planned (i.e., the existing Stages would
be modified in a ‘retrofit’ scenario).

The new landfill area would not impact the existing scales or Operations building at the entrance of the
Site, and would come down at a 4H:1V slope towards the existing buildings from the crest on the one
end of the proposed option. The other side of the new area would encroach onto Stage 3B, and also
come down from the crest connecting Stage 3B and 5 at a 4H:1V slope. This side of the new area of
Waste would not impact the existing gas flaring building, but would conflict with much of the current
leachate management infrastructure in this area (manholes and header, pumping station, pre-treatment
lagoons (see Section 2.3.2 below).

This option is further from the developing community compared to Option 2, therefore more buffering
of landfill impacts is anticipated.

For Option 1, it is assumed that the existing haul road and the current and future storm water
infrastructure in this valley would be removed to create a new base layer for the leachate liner and
increase air space for waste. The existing haul road would be relocated.

The area offers approximately 2,019,280 cubic metres of air space. Assuming an annual air space
utilization rate of 275,209 m3/yr (2), this Option would provide approximately 7.3 years of additional site
life. The annual airspace actually consumed in the future may vary depending on material diversion
rates, consumer trends, population of the City, and other factors over the years.

This expansion would require an EA and an amendment to the existing Environmental Protection Act
(EPA) Waste, Surface water and Air approvals in addition to the design and construction of the project.

2

Based on current 5 year average (2016-2020) as outlined in Dillon (2021) — this number is subject to change based
\._ on operational considerations, amount of waste diversion, etc.
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2.0 Option 1: Filling between Stages 3,4, &5 6

The timeframe for a waste EA in Ontario has historically taken approximately six (6) years; approvals

would be expected to take two (2) years; and design and construction would be expected to take three
(3) years, for an estimated 11 year total duration.

Option 1 Risks

As per the 2002 Trail Waste Facility Optimization EA, there is concern regarding the maximum allowable
load on the HDPE piping of the leachate collection system. As such, a detailed investigation and
calculations will need to be completed during Detailed Design to determine if the proposed elevations
and volume from this report are possible or what additional strategies may be required to mitigate this
risk.

The risks associated with this option are as follows:

e With the rela vely new high density urban development being within the three (3) kilometer study
area typical for a waste EA, there has been a significant increase in sensi. ve receptors compared to
the original EA completed 20 years ago, where the neighbouring properAes were rural or mineral
extracAon. With this change, it is expected that the EA comment period will warrant more
comments, concerns, and potenAal project revisions based on this feedback.

e An approved EA will include a Property Value Assurance program to protect neighbours typically
within one (1) kilometer of the landfill boundary. This is likely to be a very costly program due to the
significant number of impacted neighbours and high property values in the area.

e Other local recently approved EA's — West Carleton Environmental Centre (WCEC) and Capital Region
Resource Recovery Centre (CRRRC) — have jusAfied their undertaking based on the need for disposal
capacity for residual waste including residenAal waste generated within the City of Ottawa. This,
combined with City’s desire to increase waste diversion from the landfill, may create challenges in
jusAfying an expansion at the Site.

(i.e., hAp://www.downloads.ene.gov.on.ca/files/eaab/west carleton review.pdf)

e A community improvement fund is likely where none exist today, adding to the annual costs.

e The removal of the exisAng and planned final cover systems on Stage 3B, 4, and 5 will increase
leachate and landfill gas impacts. In addiAon to odour risks, the landfill gas impacts will increase
greenhouse gas emissions from the site.

e The Trail AdministraAon Building would be surrounded on three sides by 4H:1V waste slopes. This
may create local air quality issues for staff at this facility, especially during landfill development.

The above list of risks have been developed based on the information that is currently available.
Additional risks and considerations may be encountered and lead to design alterations as a result of

more detailed investigations completed to support an EA, or during Detailed Design. A detailed
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geotechnical investigation will need to be done for all options proposed to determine the real life
feasibility and design considerations.

Option 1: Site Impacts

2.3.1

This option presents the following potential site impacts to existing infrastructure including:

Stormwater Management System

2.3.2

Stage 5 is approved with a permeable cover system, and Stage 4 is approved with an impermeable final
cover. It is assumed an impermeable final cover system would be selected to connect Stage 4 and Stage
5. This option is expected to have minor impacts on the site stormwater management system.

Additional impermeable final cover would be placed in the section of the valley between Stages 3B, 4
and 5. Storm water ditching in this area would need to be evaluated to ensure proper grades are
achieved and some additional storm flow would occur once the final cover is installed as a result of the
increased impermeable surface.

Leachate Management System

2.3.3

A leachate liner would be required beneath the new waste air space over the unlined portions of the
site between the existing Stage 3B, Stage 4, and Stage 5 leachate collection systems. Final cover over the
connected slopes of Stage 3B, 4, and 5 would need to be removed to allow landfill operations and
ensure leachate from the expansion is collected in these Stages.

All leachate sumps on Stage 4 and most of the sumps on Stage 5 would be buried under waste
presenting significant engineering challenges with buried infrastructure. Relocation of much of the
above grade infrastructure will also be required (pumping station, pre-treatment lagoons). In addition,
the MH9 leachate pumping station is connected to SCADA intranet through cabling buried along the
footprint of the landfill. This cable would need to be relocated or abandoned.

Leachate management volumes would increase and result in additional long term management costs.

Final Cover

Affected areas of Stage 3B, 4, and Stage 5 final cover would need to be stripped to prepare for waste
filling activities. The final cover stripped from these Stages could be stored for potential beneficial reuse
at the Site or elsewhere.

From a leachate management perspective, there is no concern with stripping Stage 4 & 5 covers, as they
are both lined Cells with leachate collection systems.

Ny
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2.0 Option 1: Filling between Stages 3,4, &5 8

Site Access

2.3.5

This option would result in the termination of the access road to the current leachate pre-treatment
system and landfill gas utilization facility between Stages 3, 4 and 5. By the time the approval would
likely be received, Stage 5 is expected to be mostly full. It is assumed that an alternate site entrance
would be required, likely on Cambrian Road, to facilitate site activities. Cambrian Road is an unpaved
local road which would require paving and maintenance to ensure appropriate safe access is maintained
year round for the size of vehicles that would be using the road, and to control the dust that would be
produced on an unpaved road.

Landfill Gas

2.3.6

The main perimeter landfill gas header located to the east of the current haul road between Stages 4
and 5 would be buried and would require evaluation to ensure continued operation beneath the waste
mound much like the current Nepean collector under Stage 4.

Other Facility Impacts

2.4

The relocation of the main site access to Cambrian Road would likely require the relocation of the
existing main site scales, possibly to the east of Stage 5. The expected location of the relocated scales
may interfere with the proposed future small loads facility. In addition, the current fueling station just
northeast of the Administration building would need to be relocated as it would interfere with the new
waste expansion and associated footprint.

Option 1 Cost Estimate

The Option 1, Class D Cost Estimate includes costs for the following:

e The EA process;

e RelocaAon of the service road;

e Bulk excavaAon;

e Stripping of some exisAng cover;

e Anew liner;

e Leachate collecAon for the new area;
e Expansion of the landfill gas system;
e Infrastructure relocaAon; and,

e Final cover.

The estimated cost for the above items is approximately $73 million. This works out to approximately
$36 per m® of additional airspace. A detailed breakdown of all costs considered can be found in
Appendix B.

Ny
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that comes from future geotechnical investigations and detailed design work and analysis.

Please note that these are high level cost estimates. Costs are anticipated to differ based on information
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Option 2: Building a new Cell to the North of

Exisng Stage 1&2 Cells

Overview

Option 2 is a new proposed Cell to the North of the existing Stage 1&2 Cells (See Figure 1). The new
proposed stage would cover an approximately 8.4 hectare footprint.

The 2002 Trail Waste Facility Optimization EA included a similar option to this; however, it was a ten (10)
hectare Cell directly connected to Stages 1&2. The new Cell being proposed in this report would need to
be completely separate from Stages 1&2 to ensure no leachate from the new stage enters the unlined
Stage 1&2.

The area offers approximately 525,083 cubic metres of air space which is equivalent to 1.9 years of
additional site life assuming an annual air space utilization rate of 275,209 m3/yr.

As per the 2002 Trail Waste Facility Optimization EA, horizontal expansion to the North will be
constrained by the geotechnical response of the soft clay deposit to the loading. Further geotechnical
investigations and review will need to be completed to verify the practicality of this option, and to
determine the size and elevation that is acceptable in this area. The cell geometry depicted in Figure 1 is
believed to be achievable based on current information, but would be subject to change.

This option would require an EA and an amendment to the existing EPA Waste, Surface water and Air
approvals. The timeframe for a waste EA in Ontario is typically six (6) years with approvals expected to
take two years and design and construction three years, for an estimated 11 year total (as outlined for
Option 1).

Option 2 Risks

The risks associated with this option are as follows:

e This footprint is in closest proximity to the developing community and therefore poses the greatest
risks for offsite impact. It is worth noAng that in 2005 the City reversed the filling sequence of the
verAcal landfill expansion over Stages 1-4 to move landfill operaAons away from the community as it
progressed.

e High density urban development is within the three (3) kilometer study area that is typical for a
waste EA. This is a significant influx of sensiAve receptors and a variance from the original EA, as
neighbouring properAes were rural or mineral extracAon 20 years ago. The footprint of this opAon is

\ adjacent to the site boundary, offering the least buffer to miAgate waste impacts, especially odour.

Ny /
City of Ottawa \\\\\\\\\\\\\\\/

DILL.ON

CONSULTING



3.3

3.0 Option 2: Building a new Cell to the North of Existing Stage 1&2 Cells 11

—

An increase in local community concerns is therefore expected if this OpAon is selected. With this
change, it is expected that the EA comment period will warrant more comments, concerns, and
potenAal project revisions based on this feedback.

e This OpAon is in full view of the developed community. Vegetated screening berms would need to be
established along the property boundary toward Highway 416 to reduce the risk of blowing liAer,
dust impacts, and views of the waste operaAon.

e Anincrease in bird control efforts (e.g. seagull) would be required miAgate the visual concerns.

e Approximately eight hectares of the exisAng woodlot would be removed. This may be subject to
restricAons due to natural environment consideraAons.

e The original EA limited the maximum height for this geotechnical zone to 125 masl.

e The footprint for this OpAon is built within an area of shallow aquifer groundwater impacts. In
addiAon to the groundwater management concerns that would arise during construcAon, the area in
quesAon represents part of the aAenuaAon zone for the shallow aquifer and would be compromised
by the new cell development. This would likely require that acAve groundwater miAgaAon measures
(e.g., groundwater collecAon trench) be introduced for the shallow aquifer (i.e., in addiAon to the
planned purge wells for the deep aquifer).

e Anapproved EA will include a Property Value Assurance program to protect neighbours typically
within one (1) kilometer of the landfill boundary. This is likely to be a very costly program due to the
significant number of impacted neighbours and high property values in the area.

e Other local recently approved EA's — WCEC and CRRRC — have jusAfied their undertaking based on
the need for disposal capacity for residual waste including residenAal waste generated within the
City of Ottawa reducing the need for proceeding with an expansion to provide addiAonal capacity.
(i.e., hAp://www.downloads.ene.gov.on.ca/files/eaab/west carleton review.pdf)

e A community improvement fund is likely where none exist today, adding to the annual costs.

The above list of risks have been developed based on the information that is currently available.
Additional risks and considerations may be encountered and lead to design alterations as a result of
more detailed investigations completed to support an EA, or during Detailed Design. A detailed
geotechnical investigation will need to be done for all options proposed to determine the real life
feasibility and design considerations.

Option 2: Site Impacts

This option presents the following potential site impacts to existing infrastructure including:
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3.3.1 Stormwater Management System

This option is expected to have minor impacts on the site stormwater management system. Storm water
ditching is this area would need to be evaluated to ensure proper grades are achieved and some
additional storm flow would occur once the final cover is installed as a result of the increased
impermeable surface.

3.3.2 Leachate Management System

A leachate liner would be required beneath the new waste air space. A new leachate pumping station
and pipeline would be required to deliver leachate to the pre-treatment system. Leachate management
volumes would increase and result in additional long term management costs.

3.3.3 Groundwater Impacts

As noted above, this proposed cell would be located in an area of shallow aquifer groundwater impacts
(with this area currently serving an important contaminant attenuation function). Reducing the capacity
for groundwater contaminant attenuation in this area would be highly likely to prompt the need for the
installation of an active shallow aquifer groundwater mitigation system (e.g., horizontal groundwater
collector) which would result in the need to manage additional wastewater (i.e., contaminated
groundwater). This would need to be accounted for with the wastewater already to be generated from
the future operation of deep aquifer purge wells at the Site.

3.3.4 Site Access

It is assumed the existing haul road would be utilized to serve this expansion footprint. Truck traffic
impacts on the existing landfill gas and leachate pre-treatment facility would need to be managed and
the perimeter road would require improvement.

3.3.5 Landfill Gas

The existing gas flaring building would potentially need to be relocated for the development of this area
(depending on the final footprint selected after more detailed review and optimization). The main
perimeter landfill gas header located to the south of the current Stage 1 and 2 footprint may be buried
and would require evaluation to ensure continued operation.

3.36 Other Facility Impacts

This option would require a significant removal of a portion of the woodlot that is located to the north
of the existing landfill cells. Environmental concerns and potential mitigation measures would need to
be investigated if this Option is selected.
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Option 2 Cost Estimate

The Option 2, Class D Cost Estimate includes costs for the following:

e The EA process;

e Base grade preparaAon;

e C(Clearing of woodlot;

e Anew liner;

e Anew leachate collecAon system;
e Anew leachate pump staAon;

e A new landfill gas system;

e Infrastructure relocaAon; and,

e Final cover.

The estimated cost for the above items is approximately $68 million. This works out to approximately
$129 per m® of additional airspace. A detailed breakdown of all costs considered can be found in
Appendix B.

Please note that these are high level cost estimates. Costs are anticipated to differ based on information
that comes from future geotechnical investigations and detailed design work and analysis.
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Option 3: Filling in the corner Southwest of
Stage 5

Overview

4.2

The southwest corner of Stage 5 has a buffer of 100 metres to Cambrian Road to the north as
established in the 2002 TWF EA. This buffer was set due to private property ownership north of
Cambrian Road and the potential for impacts to end uses for aggregate (sand) extracted from this
property. Since the time of the EA, additional work has been completed to assess leachate impacted
groundwater contamination of aggregate and its effect on concrete product strength, a common end
use of aggregate from area pits. Dillon completed sampling over several years at the nearby Howe Ross
pit contaminated with Nepean landfill leachate and determined that the leachate did not contribute
significant organic impurities to the aggregate (and hence would have no impact on concrete strength).
As a result we feel there is an opportunity to reduce the buffer in this area to 30 metres and redraw the
south western portion of Stage 5.

It is assumed this area would be excavated to match the adjacent Stage 5 base grades. The area offers
approximately 263,937 cubic metres of air space which is equivalent to approximately one year of
additional site life assuming an annual air space utilization rate of 275,209 m3/yr.

This option assumes that the development of Stage 5 would proceed as planned, and that the proposed
option would require an EA and an amendment to the existing EPA Waste, Surface water and Air
approvals. The timeframe for a waste EA in Ontario is typically six (6) years with approvals expected to
take two years and design and construction three years, for an estimated 11 year total.

Option 3 Risks

The risks associated with this option are as follows:

e High density urban development is within the three (3) kilometer study area typical for a waste EA.
This is a significant influx of sensiAve receptors and a variance from the original EA as neighbouring
properAes were rural or mineral extracAon 20 years ago. The footprint of this opAon is adjacent to
the site boundary offering the least buffer to miAgate waste impacts especially odour, exacerbaAng
local community concerns. With this change, it is expected that the EA comment period will warrant
more comments, concerns, and potenAal project revisions based on this feedback.

e An approved EA will include a Property Value Assurance program to protect neighbours typically
within one (1) kilometer of the landfill boundary. This is likely to be a very costly program due to the
significant number of impacted neighbours and high property values in the area.

N
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4.0 Option 3: Filling in the corner Southwest of Stage 5 15
e Other local recently approved EA's — WCEC and CRRRC — have jusAfied their undertaking based on
the need for disposal capacity for residual waste including residenAal waste generated within the

City of Ottawa reducing the need for proceeding with an expansion to provide addiAonal capacity.
(i.e., hAp://www.downloads.ene.gov.on.ca/files/eaab/west carleton review.pdf)

e A community improvement fund is likely where none exist today, adding to the annual costs.
e This opAon does not provide sufficient air space as a standalone opAon in an EA process.
e The proximity to Moodie Drive may create addiAonal visual and odour related impacts.

e Alegal agreement including compensaAon with the neighbouring property owner may be required
to manage concerns related to the proximity of the waste footprint.

The above list of risks have been developed based on the information that is currently available.
Additional risks and considerations may be encountered and lead to design alterations as a result of
more detailed investigations completed to support an EA, or during Detailed Design. A detailed
geotechnical investigation will need to be done for all options proposed to determine the real life
feasibility and design considerations.

4.3 Option 3: Site Impacts

This option presents the following potential site impacts to existing infrastructure including:

4.3.1 Stormwater Management System

This option is expected to have minor impacts on the site stormwater management system. Storm water
ditching is this area would need to be evaluated to ensure proper grades are achieved and some
additional storm flow may occur once the final cover is installed as a result of the increased
impermeable surface.

4.3.2 Leachate Management System

A leachate liner would be required beneath the new waste air space. The liner would connect to the
adjacent Stage 5 liner system. This option would be easiest to implement if the immediately adjacent
Stage 5 leachate liner had yet to be installed making extension of the excavation and liner installation
more straightforward.

Leachate management volumes would increase and result in additional long term management costs.

4.3.3 Groundwater Impacts

Concerns related to groundwater compliance or mitigation are not expected for this option, as shallow
aquifer impacts do not occur in this area.
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4.3.4 Site Access
It is assumed the existing haul road and operational areas would be utilized to serve this expansion
footprint.

4.3.5 Landfill Gas
Additional landfill gas would be generated from the waste placed in this area. The gas collection mains
around the perimeter of Stage 5 may need to be rerouted around this additional footprint.

4.3.6 Other Facility Impacts
Other than minor perimeter fencing no additional impacts to other site facilities are expected with this
option.

4.4 Option 3 Cost Estimate

The Option 3, Class D Cost Estimate includes costs for the following:

e The EA process;

e Bulk excavaAon;

e Stripping of some exisAng cover;

e Anew liner;

e Leachate collecAon system for new areas;
e Expansion of landfill gas system; and,

e Final cover.

The estimated cost for the above items is approximately $15 million. This works out to approximately
$55 per m?® of additional airspace. A detailed breakdown of all costs considered can be found in
Appendix B.

Please note that these are high level cost estimates. Costs are anticipated to differ based on information
that comes from future geotechnical investigations and detailed design work and analysis.
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Option 4 — Combining Options 1 and 3

Overview

5.2

Option 4 is a combination of Options 1 and 3. Option 2 has been excluded due to the considerable
constraints and minimal air space gains associated with this option. The area offers a total of
approximately 2,283,217 cubic metres of air space which is equivalent to 8.3 years of additional site life
assuming an annual air space utilization rate of 275,209 m3/yr.

The advantage this option offers is maximizing potential site air space in one EA process but this does
present the most impacts and risks.

This expansion would require an Environmental Assessment and an amendment to the existing EPA
Waste, Surface water and Air approvals. The timeframe for a waste EA in Ontario is typically six (6) years
with approvals expected to take two (2) years and design and construction three (3) years for an
estimated 11 year total.

The risks associated with this option include all of the risks determined for Options 1, 2 and 3.

The site impacts for this option include all of the impacts determined for Options 1, 2 and 3.

Option 4 Cost Estimate

The Option 4, Class D Cost Estimate includes costs for the following:

e The EA process (assuming the same cost for combining the opAons);
e Relocation of Service Road (for OpAon 1);

e Bulk excavaAon (OpAons 1+3);

e Stripping of some exisAng cover (OpAons 1+3);

e Anew liner (OpAons 1+3);

e Leachate collecAon system for new areas (OpAons 1+3);

e Expansion of landfill gas system (OpAons 1+3);

e Infrastructure relocaAon (OpAon 1); and,

e Final cover (OpAons 1+3).

The estimated cost for the above items is approximately $86 million. This works out to approximately
$38/m? of additional airspace. A detailed breakdown of all costs considered can be found in Appendix B.

Please note that these are high level cost estimates. Costs are anticipated to differ based on information

that comes from future geotechnical investigations and detailed design work and analysis.
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Discussion

The following table provides a comparison of the four options:

6.0 Discussion 18

Option 1 Option 2 Option 3 Option 4
(filling the (new cell north of (adding to SW (combination of 1
‘valley’) Stages 1&2) corner of Stage 5) and 3)
Additional Volume ~2.0M ~0.5M ~0.3M ~23M
achieved (m?)
Additional site life ~ 7.3 years ~ 1.9years ~ 1year ~ 8.3 years
Cost per m? of $36/m? $129/m3 $55/m3 $38/m3
capacity gained
Engineering
challenges and High High Moderate High
complexity of
design
Distance from ~750 m ~200 m ~1.7 km ~750 m

urban area’

1 - distance from new development on east side of Borrisokane Road

All of these options would involve completing a new EA and associated approvals. Public interest would

be high considering the significant expansion of urban development to the east of the landfill (i.e.,

Barrhaven South).

The least favoured option is considered to be Option 2. This option would involve expansion to the north

of the existing waste footprint, and is conceptually similar to some of the options considered in the

previous expansion EA. However, the new cell in this area was previously envisioned as being contiguous

with the existing waste mound. But this is no longer considered feasible due to groundwater compliance

considerations (i.e., options that would remove any portions of final cover on the natural attenuation

portion of the landfill (existing Stages 1 and 2) are not supported). Further, a new cell in this area is

constrained by soil conditions to the north. As such, a new cell in this area would not offer substantial

additional capacity and would be relatively expensive. It would also come with significant engineering

challenges given the presence of shallow aquifer groundwater contamination in that area.

Option 3 is not considered to be viable as a stand-alone option given the limited additional capacity

gained; however, it would make sense as part of a larger site expansion.

The most favourable expansion options are therefore considered to consist of Options 1 and 4. It is

noted that these options also involve significant engineering and logistical challenges, as outlined
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6.0 Discussion 19
previously. The costs associated with these options are more reasonable, but are expected to be high
relative to costs that would be associated with a new landfill developed at a greenfield site.

It should be noted that this review of expansion options only takes into consideration the triangular
property currently owned by the City of Ottawa at 4475 Trail Road. Expansion onto some of the
surrounding buffer lands has not been explored, but could be in the future. It should also be noted that
these options are all preliminary concepts and require further analysis and testing to verify, refine, and

optimize.
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Option 1: Filling between Stages 3, 4, and 5

Estimated Quantity Unit Price
EA process 1 Lump sum $1,500,000 S 1,500,000 Assu.sming less cost will be incurred fc-)r the FA s-tudy- bec?use 9f previous and ongoing
studies that could be drawn on for this application (ie. Birds, air, etc.)

Relocation of service road 1,500 lin. m. $1,000 S 1,500,000 |Rebuild Cambrian Road and create new site entrance
Bulk excavation cost 85,504 m? S5 S 427,520
Stripping of some Stage 3, 4, & 5 cover 171,104 m? S5 S 855,518
Liner cost 38,309 m? $400 S 15,323,436
Leachate collection for new area 1 Lump sum $13,000,000 S 13,000,000 |Relocation of Stage 3 Pump and areation pond
Expansion of LFG system 1 Lump sum $2,000,000 5 2,000,000
Infrastructure relocation 1 Lump sum $5,000,000 S 5,000,000 |Relocating of pumping station and pre-treatment lagoons
Final cover 211,117 m? $100 S 21,111,714

[subtotal Cost 1B 60,718,188 |

|Contingency Cost | S 12,143,638 |Approximately 15% of Subtotal Cost |

[Total Cost B 72,861,825 |

Additional airspace
3 2,019,280
(m’)

| $/m’ B 36.08




Option 2: Building a new Cell to the North of Existing Stage 1 and 2 Cells

Estimated Quantity Unit Price
Assusming less cost will be incurred for the EA study because of previous and ongoing
EA process 1 Lump sum $1,500,000 S 1,500,000 [studies that could be drawn on for this application (ie. Birds, air, etc.). Assuming same
cost as Option 1.
Base grade preparation 1 Lump sum $750,000 S 750,000 Assume building o.n grade (approximately), plus some additional work to prepare the
base for construction.
Clearing of woodlot 84,159 m? s10 S 841,586
Liner cost 83,986 m? $400 S 33,594,220
New leachate collection system 1250 lin. m. $120 S 150,000
New leachate pump station 1 Lump sum $3,000,000 S 3,000,000
New LFG system 1 Lump sum $3,000,000 S 3,000,000
Infrastructure relocation 1 Lump sum $5,000,000 S 5,000,000 |Relocating of existing gas flaring building
Final cover 85,246 m? $100 S 8,524,622
[Subtotal Cost [ s 56,360,428 | |
|Contingency Cost | S 11,272,086 |Approximate|y 15% of Subtotal Cost |
[Total Cost [$ 67,632,514 |
Additional airspace
3 525,083
(m’)
| $/m’ [$ 128.80




Option 3: Filling in the corner Southwest of Stage 5

Item Estimated Quantity Unit Unit Price Cost Notes
) G 1 WERET $1,500,000 S 1,500,000 Assu.sming less cost will be incurred f?r the FA s.tudy./ betfause ?f previous and ongoing
studies that could be drawn on for this application (ie. Birds, air, etc.)
Bulk excavation cost 72,070 m3 S5 S 360,349
. . . Stripping of Stage 5 cap only required if this area is complete. Cost would be reduced if
Sti Stage 5 | 14,515 Z 5 72,574
MIPPING taBE > coverin oVeriapping areas ! m 3 3 ! the EA is completed prior to this section of landfill is constructed.

Liner cost 16,847 m? $400 S 6,738,772
Leachate collection system for new areas 1 Lump sum $100,000 S 100,000
Expansion of LFG system 1 Lump sum $200,000 S 200,000
Final cover 31,805 m? $100 S 3,180,503

[subtotal Cost [s 12,152,198]

|Contingency Cost | S 2,430,440 |Approximately 15% of Subtotal Cost

[Total Cost [s 14,582,638]

Additional airspace
3 263,937
(m’)
| $/m’ [s 55.25




Option 4: Option 1 (Filling between Stages 3, 4, 5) and Option 3 (Filling in the corner Southwest of Stage 5)

Estimated Quantity Quantity Unit Price
Assusming less cost will be incurred for the EA study because of previous and
EA process 1 Lump sum $1,500,000 S 1,500,000 [ongoing studies that could be drawn on for this application (ie. Birds, air, etc.).
Combining both options under one EA will not significantly increase cost.
Relocation of service road 1,500 lin. m. $1,000 S 1,500,000 |From Option 1
Bulk excavation cost m3 157,574 S5 S 787,869 |Option 1 + Option 3
Stripping of some Stage 3, 4, & 5 cover m? 185,618 S5 S 928,092 |Option 1 + Option 3
Liner cost m?> 55,156 $400 S 22,062,208 |Option 1 + Option 3
Leachate collection system for new areas 1 Lump sum $13,100,000 S 13,100,000 |Option 1 + Option 3
Expansion of LFG system 1 Lump sum $2,200,000 S 2,200,000 [Option 1 + Option 3
Infrastructure relocation 1 Lump sum $5,000,000 S 5,000,000 [From Option 1
Final cover m?> 242,922 $100 S 24,292,217 |Option 1 + Option 3
[subtotal Cost [$ 71,370,386 |
|Contingency Cost | S 14,274,077 |Approximate|y 15% of Subtotal Cost |
[Total Cost [$ 85,644,463 | |

Additional airspace

3 2,283,217
(m’)

| $/m’ [s 37.51






