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Subject: Lindsay Ops Landfill Future Infrastructure and Operations Study

WSP Canada Inc. (WSP) and Urban & Environmental Management Inc. (UEM) were 
retained by the City to assess the ability of the Lindsay Ops Landfill to manage the 
waste and recyclables currently accepted at the Fenelon and Laxton landfills upon 
closure of these two landfill sites, in addition to the materials currently managed at the 
Lindsay Ops Landfill. The study also included evaluating different options and 
associated capital costs at Fenelon and Laxton landfills for conversion of those sites 
into waste and recyclables transfer stations rather than closing the sites completely.

The project team reviewed the background documentation available for the three (3) 
landfill sites and conducted a site visit to the Lindsay Ops Landfill on July 26, 2020, to 
assess the current site conditions. Based on this information, and a follow up discussion 
with City staff, the draft report was updated to reflect comments received. This final 
report presents several infrastructure and operational upgrade options for consideration
by the City at the Lindsay Ops landfill to manage waste and recyclables generated by all 
three (3) sites upon closure of the Fenelon and Laxton landfills. For each of the options 
presented, site infrastructure modifications and associated operating and financial 
implications are discussed. Conceptual site plans detailing existing site conditions and 
proposed upgrades are presented as figures at the end of the report. Alternatives for 
management of materials from Fenelon and Laxton upon closure of those sites were 
also examined.

Yours truly,

WSP Canada Inc.
Paul Mulholland, P.Eng., PMP

WSP ref.: 171-10835-04
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WSP Canada Inc
recipient, City of Kawartha Lakes, in accordance with the professional services 
agreement between the parties. In the event a contract has not been executed, the 
parties agree that the WSP General Terms for Consultant shall govern their business 
relationship which was provided to you prior to the preparation of this report. 

The report is intended to be used in its entirety. No excerpts may be taken to be 
representative of the findings in the assessment.

The conclusions presented in this report are based on work performed by trained, 
professional and technical staff, in accordance with their reasonable interpretation of 
current and accepted engineering and scientific practices at the time the work was 
performed.

The content and opinions contained in the present report are based on the observations 
and/or information available to WSP at the time of preparation, using investigation 
techniques and engineering analysis methods consistent with those ordinarily exercised 
by WSP and other engineering/scientific practitioners working under similar conditions, 
and subject to the same time, financial and physical constraints applicable to this 
project.  

WSP disclaims any obligation to update this report if, after the date of this report, any 
conditions appear to differ significantly from those presented in this report; however, 
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WSP reserves the right to amend or supplement this report based on additional 
information, documentation or evidence. 

WSP makes no other representations whatsoever concerning the legal significance of 
its findings. 

The intended recipient is solely responsible for the disclosure of any information 
contained in this report. If a third party makes use of, relies on, or makes decisions in 
accordance with this report, said third party is solely responsible for such use, reliance 
or decisions. WSP does not accept responsibility for damages, if any, suffered by any 
third party as a result of decisions made or actions taken by said third party based on 
this report.  

WSP has provided services to the intended recipient in accordance with the 
professional services agreement between the parties and in a manner consistent with 
that degree of care, skill and diligence normally provided by members of the same 
profession performing the same or comparable services in respect of projects of a 
similar nature in similar circumstances. It is understood and agreed by WSP and the 
recipient of this report that WSP provides no warranty, express or implied, of any kind. 
Without limiting the generality of the foregoing, it is agreed and understood by WSP and 
the recipient of this report that WSP makes no representation or warranty whatsoever 
as to the sufficiency of its scope of work for the purpose sought by the recipient of this 
report. 

In preparing this report, WSP has relied in good faith on information provided by others, 
as noted in the report. WSP has reasonably assumed that the information provided is 
correct and WSP is not responsible for the accuracy or completeness of such 
information. 

Benchmark and elevations used in this report are primarily to establish relative elevation 
differences between the specific testing and/or sampling locations and should not be 
used for other purposes, such as grading, excavating, construction, planning, 
development, etc. 

WSP disclaims any responsibility for consequential financial effects on transactions or 
property values, or requirements for follow-up actions /or costs. 

Design recommendations given in this report are applicable only to the project and 
areas as described in the text and then only if constructed in accordance with the details 
stated in this report. The comments made in this report on potential construction issues 
and possible methods are intended only for the guidance of the designer. We accept no 
responsibility for any decisions made or actions taken as a result of this report unless 
we are specifically advised of and participate in such action, in which case our 
responsibility will be as agreed to at that time. 

This limitations statement is considered an integral part of this report.
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1  

The City of Kawartha Lakes (City) currently disposes of household, commercial, 
institutional and industrial waste generated within the City and collects and separates 
recyclables at its five (5) operating landfills: Lindsay Ops, Somerville, Eldon, Fenelon, 
and Laxton. Refer to Figure 1-1 for a map of the City and the five (5) above mentioned 
landfill sites. The Fenelon and Laxton landfills are approaching their approved waste 
disposal capacities. Based on the most recent remaining site life calculations reported in 
the 2019 Annual Monitoring Report (AMR), the Fenelon and Laxton landfills are 
anticipated to reach approved capacities in 2023/2024. From 2017 to 2019 the Fenelon 
landfill received an average of 11,056 tonnes of waste per year and the Laxton landfill 
received an average of 1,257 tonnes of waste per year. Recyclables were also collected 
and managed at these sites. Upon closure of the Fenelon and Laxton landfills the City is 
contemplating diverting waste and recyclables currently being managed at these sites to 
the Lindsay Ops landfill. 

The City currently disposes approximately 27,500 tonnes of waste per year at the 
Lindsay Ops landfill. Closure of the Fenelon and Laxton landfills and diverting waste 
previously received for disposal at those sites to Lindsay Ops will result in an 
approximately 34% increase in annual waste disposal at the Lindsay Ops landfill.  

WSP Canada Inc. (WSP) and Urban & Environmental Management Inc. (UEM) were 
retained by the City to assess the ability of the Lindsay Ops landfill infrastructure and 
operational practices to manage the additional waste and recyclables currently 
accepted at the Fenelon and Laxton landfills upon their closure. The need to upgrade 
the existing Lindsay Ops site infrastructure, increasing operating staff and equipment 
needs was assessed. Other waste management options such as operation of the closed 
landfill sites as waste and recyclables transfer station, diverting waste to other landfill 
sites, etc. was also explored.   

2  

The project team completed a background review of existing drawings of the Lindsay 
Ops landfill, waste and diverted material tonnages accepted at the three (3) landfill 
sites, regulatory and Environmental Compliance Approval (ECA) conditions of approval, 
annual reports for the three (3) sites, and other resources provided by the City to fully 
understand existing site conditions, constraints and opportunities for changes to 
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infrastructure. Existing site operational procedures were reviewed to identify possible 
constraints and potential areas of improvement for future operations at the Lindsay Ops 
landfill if the City elects to manage some or all of the additional waste and recyclables 
currently managed at the Fenelon and Laxton landfills at the Lindsay Ops site. 

A site visit was completed by WSP staff at the Lindsay Ops landfill on June 26, 2020. 
Observations and discussions from the site visit are summarized in Section 2.3.
Previous reports and site visits completed by WSP project team members were 
reviewed for the Fenelon and Laxton landfills and considered in this report.

2.1

LINDSAY OPS LANDFILL

The Lindsay Ops landfill site is located at 51 Wilson Road on approximately 53.9 
hectares (ha) of land located approximately 2.5 kilometres (km) north of the former 
Town of Lindsay and about 500 metres (m) east of the Scugog River on the west side of 
County Road 36 (adjacent to the Lindsay Water Pollution Control Plant). The approved 
waste fill area is 21.2 ha. The site is governed by Ministry of the Environment, 
Conservation and Parks (MECP) consolidated ECA No. A321504 issued on December 
5, 2019 and ECA No. 8401-AFST88 issued on May 25, 2017 for the construction of the 
stormwater management facility.

The former Town of Lindsay began operating a landfill at this location in 1980. 
Landfilling originally took place in the south part of the site. On December 14, 2001 the 

nd north expansion of the 
site. The landfill expansion was designed to provide an additional waste disposal 
capacity of 960,000 tonnes, or 1,487,240 m3. This landfill expansion allowed for a 
minimum additional landfill lifespan of 25 years to accommodate a maximum disposal 
rate of 58,000 tonnes per year or 240 tonnes per day. Current landfill operations take
place in the northerly expansion area as shown on Figure 2-1. The south part of the 
landfill is closed and capped. The landfill has a leachate collection system and a landfill 
gas collection system. 

The total approved disposal capacity for the north expansion area including waste, daily 
cover and interim cover is 1,487,240 m3. Based on the 2019 Lindsay Ops AMR, 
approximately 788,133 m3 of the north expansion area landfill capacity was utilized by 
the end of December 2019. Therefore approximately 699,107 m3 of landfill capacity is 
remaining. Using an average disposal rate of 45,000 m3 per year (27,500 tonnes per 
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year with an apparent waste density of 0.61 tonnes/m3) it is estimated that the landfill 
site will reach its capacity in mid-2035.

A Leaf and Yard (L&Y) Waste Program was established in 2003. An on-site L&Y waste 
compost pad was constructed and began operating in April 2005. The original compost 
pad was relocated to the north section of the site in 2017 to accommodate construction 
and operation of future landfill cells. 

A Household Hazardous Waste (HHW) depot was established in September 2005 to 
divert HHW from the landfill. 

The landfill site also includes a Municipal Curbside Recycling Transfer Facility where 
curbside collected recyclables are received from municipal haulers. Recyclables are 
weighed on site at the weigh scale, consolidated into roll-off bins or walking floor trailers 
and then transferred to an off-site licensed Materials Recycling Facility (MRF) for 
processing. 

A number of other materials including car batteries, goods requiring Freon removal, 
scrap metal, clean wood, drywall and waste electrical and electronic equipment (WEEE) 
are received at the on-site public-drop off area and diverted from disposal. Figure 2-1
shows the location of the various facilities at the site.

During the Environmental Assessment (EA) Study completed in 1999, it was identified 
final use will be open space allowed to revegetate to a natural state.

According to the 2018 Financial Liability Report, the estimated contaminating lifespan 
for the landfill is 95 years after site closure.

FENELON LANDFILL

The Fenelon Landfill Site is a 21.3 ha property located at 341 Mark Road, Cameron, 
Ontario. The City is responsible for operation and maintenance of the landfill site in 
accordance with ECA No. A321206 issued by the MECP on January 20, 2016 and last 
amended on January 11, 2019.

The landfill has been active since 1972, receiving domestic, commercial and industrial 
wastes from the Township of Fenelon and the Village of Fenelon Falls. The Township of 
Fenelon operated the site until 1992, at which time the County of Victoria (now the City 
of Kawartha Lakes) took responsibility for site operations. The approved landfill has an 
8.0 ha footprint divided into Phase I (6.1 ha) and Phase II (1.9 ha). The landfill does not 
have an engineered liner or leachate collection system and does not collect landfill gas. 
Contaminants emanating from the site are naturally attenuated in the native soils. A 
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102.6 ha contaminant attenuation zone south and southeast of the approved waste 
footprint is used to further attenuate leachate from the landfill. There are no stormwater 
management facilities on site. The site was designed with a naturally attenuated storm 
water management system including a series of ditches which discharge to the 
surrounding property/wetland.   

The site currently has an outdoor L&Y waste compost facility, a HHW depot, a re-use 
centre, a public drop-off area with containers for recyclables, WEEE, scrap metal, and 
areas for household appliances. The site access roads consist of native sandy material 
graded and compacted to access the various facilities on site.

then, landfilling has 
occurred in Phase II which has a capacity of 101,500 m3. Based on the 2019 AMR
approximately 44,223 m3 of the Phase II landfill capacity was utilized by the end of 
December 2019 and, approximately 57,277 m3 of landfill capacity is remaining. Using 
an average disposal rate of 14,741 m3 per year (11,056 tonnes per year with an 
apparent waste density of 0.75 tonnes/m3) it is estimated that the Fenelon landfill site 
will reach capacity in 2023/2024.

According to the 2018 Financial Liability Report, the estimated contaminating lifespan 
for the landfill is 50 years after site closure. The site will continue to be monitored for 
groundwater and surface water quality until MECP authorizes the City to terminate the 
environmental monitoring program at the site. Use of the site as a transfer station after 
closure of the landfill is under consideration by the City. 

LAXTON LANDFILL

The Laxton Landfill Site is located approximately 2 km west of Highway 35 at 3225 
Monck Road. The City is responsible for operation and maintenance of the landfill site in 
accordance with ECA No. A321304 issued by the MECP on February 14, 1980 and last 
amended on October 29, 2012. 

The site accepts municipal waste, non-hazardous solid industrial wastes, commercial 
waste and L&Y waste. The site also operates a public drop-off area to accept HHW, 
WEEE and scrap tires. The site does not collect leachate or landfill gas and relies on 
natural attenuation of contaminants. 

The approved landfill capacity is 125,000 m3 excluding final cover. Based on the 2019 
AMR, approximately 109,674 m3 of landfill capacity was utilized by the end of December 
2019. Approximately 15,326 m3 of landfill capacity is remaining. From 2015 to 2019 the 
annual disposal rate for the site ranged between approximately 3,300 m3 and 5,200 m3. 
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Using an average disposal rate of 4,500 m3 per year it is estimated that the landfill will 
reach its capacity in 2023/2024. 

According to the 2018 Financial Liability Report, the estimated contaminating lifespan 
for the landfill is 50 years after site closure. The site will continue to be monitored for 
groundwater and surface water quality until MECP authorizes the City to terminate the 
environmental monitoring program at the site. Use of the site as a transfer station after 
closure of the landfill is under consideration by the City.

2.2

LINDSAY OPS LANDFILL

The approved operating hours for the Lindsay Ops landfill are Monday through Saturday 
7:00 am to 7:00 pm. The landfill is open to the public between 8:00 am and 5:00 pm on 
Monday, Tuesday, Thursday, and Friday. On Saturday operating hours are from 8:00 
am to 3:00 pm. On Wednesdays the landfill is closed for public drop-off but the site does 
accept only municipal and septic waste. On Sundays and statutory holidays, the landfill 
site is closed.

There are currently five (5) regular staff employed on site. During busy periods, and on 
Saturdays, a private contractor is employed to operate the HHW facility. During summer 
months, the City employs students to assist customers on site. The five (5) regular staff 
include:

Two (2) to operate the scalehouse;

Two (2) to operate heavy equipment, to place and compact waste and daily 
cover; and

One (1) to assist customers at the HHW depot and the public drop-off area.

The existing weigh scales are located approximately 270 m north of the Wilson Road 
entrance. There is one scale dedicated for inbound traffic and one scale dedicated for 
outbound traffic. All vehicles are required to weigh in and weigh out regardless of 
materials received.

The City began using steel plates in August 2014 as alternative daily cover in 
conjunction with soil/sand. This change has resulted in the use of approximately 22% 
less soil/sand as daily cover.
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FENELON LANDFILL

The site is accessed by the public at the main entrance gate. The facility is approved to 
accept waste from the entire City, although most of the waste originates from residents 
within the local area.

The site has historically been open year-round to the public on Mondays, Wednesday, 
and Saturdays from 9:00 AM to 5:00 PM. However, since the beginning of 2022 the site 
will be temporarily closed every winter for approximately six (6) months to prolong site 
life. Waste will be diverted to the other sites in the City in order to ensure landfill service 
is maintained. Recyclable roll-off bins and other diverted materials are generally picked 
up on days the site is closed to the public. 

There is one (1) scale near the site entrance for both inbound and outbound traffic. All 
vehicles are required to weigh in and weigh out regardless of materials received.

There are currently four (4) regular staff employed on site. During busy periods, the City 
may employ an additional staff. The four (4) regular staff include:

One (1) to operate the scalehouse;

Two (2) to operate equipment on site including placement of waste and soil 
cover;

One (1) to assist customers at the HHW depot and the public drop-off area.

LAXTON LANDFILL

The landfill site is accessed by the public at the main entrance gate. The facility is 
approved to accept waste from the entire City, although most of the waste originates 
from residents in the local area. The site plays an important role in providing seasonal 
residents with a waste facility on Sundays and holiday Mondays. The hours of operation 
are as follows:

Winter October 16 to April 30
Thursday: 11:00 AM to 5:00 PM
Sunday: 12:00 PM to 4:00 PM

Summer May 1 to October 15
Thursday: 11:00 AM to 5:00 PM
Sunday: 11:00 AM to 5:00 PM
Holiday Mondays: 11:00 AM to 5:00 PM
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One (1) staff is employed to operate the site/scalehouse and assist customers. A private 
contractor is employed by the City and is responsible for placement of waste and cover. 

2.3

WSP met with City staff and completed a site visit on July 26, 2020. Site operations, 
issues, constraints, and future needs were among the items discussed. The following 
sections outline several key items discussed and observed. Locations of all the site 
facilities are shown on Figure 2-1.

IMPACT OF COVID-19 PANDEMIC

Due to the COVID-19 Pandemic, the Lindsay Ops landfill was temporarily closed to the 
public from March 24, 2020 to May 11, 2020 when the government of Ontario ordered 
the closing of all non-essential places of business. The only exception to this was that 
contractors with accounts with the City were permitted to drop off waste at the landfill. 
The Fenelon and Laxton landfills re-opened to the public on May 18, 2020 and June 14, 
2020, respectively.

Due to shut down of all the landfills, the City increased the allowable quantities for 
curbside pickup to City residents. In addition, the City added a second L&Y Curbside 
Collection event for 2020.

Since re-opening of the Lindsay Ops landfill, the City implemented several safety 
measures to limit the spread of COVID-19. This includes restricting the number of users 
allowed to enter the site. These temporary restrictions and their potential effects on 
traffic and operations of the Lindsay Ops landfill were therefore not taken into account in 
the options established in Section 6 of this report. However, all options considered will 
enhance operation of the landfill site with temporary restrictions in place. 

TRAFFIC QUEUING

When the landfill re-opened to the public on May 11, 2020, following the COVID-19 
temporary closure, a large influx of customers was observed and longer than average 
wait times were experienced. During these temporary peak times, traffic was observed 
to be backed up onto Highway 36. The City has indicated that this translates to 
approximately two (2) hours of wait time prior to entering the weigh scales.
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Prior to COVID-19 restrictions, traffic has been observed to be backed up onto the site 
entrance on Wilson Road during peak times. The City has indicated that this translates 
to approximately one (1) hour wait time to the weigh scales. During winter hours (mid-
October to end of April) lineups are shorter as the seasonal population decreases.

TRAFFIC FLOW

The entrance to the landfill site is on Wilson Road along the east side of the landfill. The 
weigh scales are approximately 270 m north of the site entrance and service both 
inbound and outbound traffic. There are by-pass lanes for both inbound and outbound 
scales for site staff and emergency vehicle access.

There is a steel gate with a City lock and chain at the site entrance. A former entrance 
off Lagoon Road is gated and locked. However, the Lagoon Road entrance is only 
unlocked during landfill operating hours to allow for septage disposal. There is also an 
alternate route for trucks to bypass the scales off of the unopened Wilson Road 
allowance north of the main entrance. This alternate route is periodically used if 
maintenance work causes any of the other entrances to be restricted.

All vehicles accessing the site register and weigh in with an attendant at the inbound 
scale. After weighing in, vehicles can either travel to the active landfill area or the public 
drop-off area and the L&Y waste compost facility. Access to the active landfill area is 
through a two-way gravel road. After disposing of materials, vehicles travel back to the 
scalehouse and weigh out at the outbound scales. 

Access to the L&Y waste compost facility is through a two-way paved road. After 
disposing of L&Y waste vehicles travel back on the same road to the outbound scales.

Access to the public drop-off area is by a one-way paved road. One-way traffic enters 
the drop-off area from the north end and exits at the south end. After disposing of 
materials, vehicles travel back along a two-way road to the scalehouse and weigh out at 
the outbound scales. When users enter the drop-off area they generally back onto the 
desired drop-off bay/bin. If the desired drop-off bay/bin is occupied, the next vehicle 
waits until the bay/bin is cleared. Other vehicles either wait for the queued vehicle to 
move or go around the vehicle if there is adequate space. As a result, traffic congestion 
is frequently experienced at the drop-off area.  

Areas west of the public drop off area and north of the Maintenance/Administration 
building are inaccessible to the public and only utilized by City staff for operations and 
storage needs. 
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There is adequate parking for the site operations staff south of the 
Maintenance/Administration building. Parking for site employees is located on the south 
side of the Maintenance/Administration building.

PUBLIC DROP-OFF AREA

A total of eight (8) roll-off bins are placed in a sawtooth configuration along the west 
side of the public drop-off area. The sawtooth area is grade separated allowing the bins 
to be placed on the low level of the grade separation and user vehicles to use the upper 
level to facilitate waste and recyclable material disposal. Each drop-off bay can 
accommodate two (2) vehicles. There are also four (4) roll-off bins placed on the upper 
level along the east edge of the drop-off area for recyclable material disposal. These 
four (4) upper level bins allow one (1) vehicle to be parked at a time in front of each bin.

Existing conditions and features at the public drop-off area are shown on Figure 2-2. In 
its current configuration, the public drop off area cannot manage increased user traffic
without causing more congestions and longer delays.

CONSTRUCTION AND DEMOLITION WASTE

The City implemented a mixed residential Construction and Demolition (C&D) waste 
diversion program in June 2020 at the Lindsay Ops landfill. The program is intended to 
increase the quantities of diverted materials and extend the life of the Landfill. Currently, 
most of the C&D waste received is from residential sources. C&D waste from 
commercial sources are also received but in small quantities as it is difficult for 
commercial users to dispose of large loads at the sawtooth roll-off bin. 

Items accepted as C&D waste include painted/unpainted wood, wood containing nails 
and hardware (knobs, hinges, etc.), shingles, concrete and rubble, and drywall 
(gypsum). Unacceptable items include garbage, hazardous waste, mattresses and rolls 
of carpet. These items are required to be separated and disposed of in the other 
disposal areas. There is a fee for the disposal of C&D material. 

There is one (1) bay dedicated to the disposal of C&D waste at the sawtooth area. 
When full, the roll-off bin is emptied once a week (or more often if needed) by City staff 
using a roll-off truck. During summer/peak times the bin is emptied 2 to 3 times a week. 
C&D material is hauled by off-site by a private contractor for recycling. 

Prior to implementation of the C&D waste diversion program, the City was only 
accepting clean wood and drywall for diversion. At the time of this study, the annual 
C&D waste quantities collected since implementation of the C&D waste diversion 



 
 

Lindsay Ops Landfill Future Infrastructure and Operations Study WSP | Page 10 
City of Kawartha Lakes April 22 2022 
171-10835-04 

program were not available. Therefore, only clean wood and drywall quantity data from 
previous years were used to project future C&D waste quantities. Clean wood and 
drywall quantities collected were increased by 10% to account for the increase to 
projected C&D waste quantities. 

HOUSEHOLD HAZARDOUS WASTE DEPOT 

The HHW depot is located at the north end of the landfill, at the entrance to the public 
drop-off area. The HHW facility is a one-room building approximately 10 m x 7 m x 3 m 
in dimension. There is an underground 2,270 litre double walled spill containment tank 
and the floor is sloped to a floor drain leading to the tank. The liquid storage capacity at 
the HHW depot is 5,000 litres and solid waste storage capacity is 40 tonnes. There is 
also a bulk-oil storage tank adjacent to the building. HHW materials cannot be stored 
on-site for more than 3 months. 

Lead-acid batteries and waste propane tanks are received at the HHW depot and stored 
outside of the building. Batteries are stored in one (1) open-top bin. There are two (2) 
pallets on the ground for placement of propane tanks.  

The City has one (1) staff dedicated to operating the HHW depot and the public drop-off 
area. During busy periods, and on Saturdays, a private contractor is employed to 
operate the HHW facility while the City staff operates the public drop-off area. HHW 
materials are accepted free of charge for City residents. HHW material is dropped off at 
the receiving table in front of the HHW depot. The operating staff transfers the HHW 
material to the storage area. Other duties of the HHW staff include: 

 Inspect, accept and sort HHW 

 Lab-pack and bulk HHW 

 Ensure quantities onsite do not exceed storage capacity and duration 

 Ensure sufficient supplies onsite (empty drums, lab-packs, records) 

 Ensure removal of HHW materials by licensed haulers to proper management 
and disposal facilities 

 General maintenance and housekeeping of the building and depot area 

 Emergency spill response. 

HHW is transported off-site by qualified and licensed contractors. During summer/peak 
times the HHW depot is emptied once a week. However, during the winter/off-peak 
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times the HHW depot is emptied once every two weeks. The bulk-oil tank is emptied 
using a vacuum truck as required. 

LEAF AND YARD WASTE 

The L&Y waste compost facility is located at the north end of the landfill site. The 
compost pad has an area of approximately 1.4 ha on which material windrows are 
placed. L&Y waste is received on site from City collection vehicles and 
residents/contractors. 

Condition 6.3 of the ECA limits the amount of L&Y waste at the composting facility at 
any time to 8,000 tonnes. Incoming material must be chipped at least twice per year. 
However, depending on the L&Y waste quantities received, material may be chipped 
more frequently. A private contractor with their own equipment undertakes chipping and 
grinding the L&Y waste. L&Y waste may not be stored for more than four days before 
being placed in windrows. Grass has historically been landfilled but has recently been 
diverted to the L&Y compost facility. Large tree stumps and woody materials beyond the 
capability of the chipping equipment are landfilled on site. 

All incoming loads of L&Y waste are weighed at the inbound scale. Disposal of L&Y 
waste up to 250 kilograms (kg) is free for customers. L&Y waste over the 250 kg limit is 
a paid item.  

Segregated coarse material such as tree stumps, limbs or other woody materials 
greater than 7 centimetres in diameter stored at the compost facility at any time cannot 
exceed 750 tonnes and is required to be grinded twice per year as per ECA 
requirement.  

In 2020, the City had four L&Y Curbside Collection events at which residents were 
allowed to place an unlimited number of L&Y waste bags at curbside for pickup. Two 
events were held in the spring and two in the fall. At all other times L&Y waste was 
hauled by the public to the site. Before 2020 the City held three L&Y waste collection 
events annually. In 2021 the City went back to the three regular curbside collection 
events..  

The L&Y Curbside Collection program will likely cause an influx of L&Y materials 
and an increase in traffic on collection days, however the City can direct the collection 
trucks to any landfill to better manage receipt and operations.  
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MATTRESSES 

Mattresses received at the Lindsay Ops landfill are stored inside a tractor trailer at the 
south end of the public drop-off area. The trailer can be accessed from an elevated 
platform south of the sawtooth area. Disposal of mattresses is a paid item. The trailer is 
generally emptied once a week. The tractor trailer is transported off-site by a private 
contractor for recycling. 

RECYCLABLES 

There are four (4) roll-off bins available on site for the disposal of Blue Box Recycling 
(BBR) items. One (1) bin for containers and one (1) bin for fibres are placed at grade, 
along the east end of the public drop-off area. These bins are filled from the side and 
when a bin reaches its disposal capacity from the side, it is moved into a sawtooth bay 
where the bin continues to be filled from the top until the full bin capacity is reached. 
Once a bin reaches capacity, it is transported and emptied at the Municipal Curbside 
Recycling Transfer Facility. A third bin, placed at grade, is used as a spare when either 
of the other two other bins are full and cannot be emptied at the time. A fourth bin for 
cardboard is located at the sawtooth bay and is filled from the elevated platform. It takes 
City staff approximately 10 to 15 minutes to load, haul, and empty one bin using the roll-
off truck. Bins for recyclable materials are emptied once a day. Disposal of recyclable 
material at the site is free for residents. 

Recyclable materials collected at curbside or received from the public at the landfill are 
transferred to the Municipal Curbside Recycling Transfer Facility. This allows the City to 
consolidate recyclable materials for bulk transfer to an off-site MRF for processing.  

RE-USE PROGRAM 

The City operates a discarded material re-use program at the Lindsay Ops landfill. The 
program is intended to promote re-use of materials to decrease the amount of material 
disposed. An attendant screens incoming material for quality. Acceptable items are 
stored inside a roll-off bin opened on one side, placed at grade, along the east edge of 
the public drop-off area. Items that are not deemed acceptable for re-use are either 
disposed in the landfill or sent for recycling through one of the diversion programs 
available at the site. 

Due to the COVID-19 Pandemic, the reuse center was temporarily closed in 2020 but in 
2021 started to accept donations again. 

The impact of the reuse center on waste disposal is minimal compared to diversion of 
other recyclable waste streams in 2019. No significant changes are expected for the 
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reuse program. Therefore, it is assumed that the program will have a negligible impact 
on the future use of the site.

SCRAP METAL

Scrap metal is collected at the public drop-off area in a roll-off bin. The bin is accessed 
from an elevated platform at the sawtooth area. Disposal of scrap metal is free for 
residents. The roll-off bin is emptied by a private contractor once a week and the 
materials are diverted from disposal.

TIRES

Historically, tires were accepted at the public drop-off area, adjacent to the HHW depot. 
As of July 2020, the City stopped accepting tires at all landfills. As per the Tires 
Regulation (Ontario Reg. 225/18) under the Resource Recovery and Circular Economy
Act, 2016; tire producers are now responsible for collecting and managing tires supplied 
to customers by reusing, retreading and recycling them. There are other collection sites 
within the City, such as garages and vendors, that accept tires for recycling. Tires are 
therefore not considered for future diversion material quantity projections. 

WASTE ELECTRONICS AND ELECTRICAL EQUIPMENT

WEEE is collected on site at the public drop-off area within roll-off bins. There is one (1)
WEEE bin that is accessed from an elevated platform at the sawtooth area. Another 
WEEE bin is placed at grade, along the east end of the public drop-off area, and is used
for disposal of heavier items. Disposal of WEEE is a free item for residents. WEEE is 
removed from the site by a private contractor when storage containers are full.
Typically, bins are replaced three (3) to four (4) times a week. 

OPERATING DAYS

The landfill is open to the public from 8:00 am to 5:00 pm on Monday, Tuesday, 
Thursday, and Friday. On Saturday the landfill is open from 8:00 am to 3:00 pm. The 
site can accept municipal and septic waste on Wednesdays but is typically closed to the 
public. Instead, waste is sent to the Fenelon landfill on Wednesdays (with recyclables 
coming to Lindsay). The landfill is closed on Sundays and statutory holidays. With the 
Fenelon landfill currently being closed in the winter, the Lindsay Ops landfill is in full 
service to the public on Wednesdays in the winter. 

The site is closed on Wednesdays in the summer for scheduled maintenance activities.
Completing maintenance activities with the site operational is considered a safety 
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concern and may limit public accessibility and negatively impact the level of service 
provided to users. 

SITE EQUIPMENT

The City currently uses the following equipment to operate the landfill:

Wheel Loader

Compactor

Roll-off Truck

Water Truck

Lawnmower

The City has one (1) staff dedicated to operating the wheel loader. The loader is used at 
the active landfill area as well as the L&Y compost facility. The equipment is used at full 
capacity. On average, once per month, the City may borrow a second wheel loader from 
a different department to turn the L&Y piles.

The City has a second staff that operates all other equipment on site. The compactor is 
used at the active landfill area and is utilized 90% of the time. 

During slow and off-peak times there may be only one staff operating equipment on site. 

All equipment is stored at the Equipment Garage on site. There are currently four (4) 
bays at the Equipment Garage with three (3) bays fully utilized. If needed, there is room 
for one additional equipment storage.

SITE MAINTENANCE

Site access roads are maintained regularly to ensure vehicles can travel readily and 
safely. Gravel access roads are graded and maintained as required. During winter 
months, all access roads and parking areas are plowed and/or sanded as required. The 
use of chloride based de-icing salts are minimized on site to limit the potential for 
groundwater contamination and interference with groundwater/leachate/surface water
monitoring for the site.

Water is used on site for dust control. The City also has approval from the MECP to use 
calcium chloride to control dust on site.  
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The stormwater management system includes stormwater quality control ponds, a 
stormwater quantity control lagoon, and a series of perimeter drainage ditches. The 
stormwater management system is inspected by the City monthly to ensure there is 
positive drainage, no erosion/siltation problems and no litter or debris inhibiting flows. If 
erosion, siltation or excess vegetation inhibits positive drainage, the affected area is 
cleared and the ditch is regraded.

EXISTING WEIGH SCALES

The existing inbound and outbound scales are nearing the end of their service life.
Water is entering the scales regularly causing scales to corrode and malfunction. The 
City is required to perform frequent maintenance/calibration on the weigh scales.   

The cost to replace both existing inbound and outbound weigh scales were included as 
part of proposed infrastructure upgrades.

2.4

GROWTH MANAGEMENT STRATEGY AND MUNICIPAL MASTER PLAN

The City of Kawartha Lakes Growth Management Strategy (GMS) and Municipal Master 
Plan (UEM & MHBC Planning Ltd., March 2010) was used as the basis for estimating 
future quantities of materials to be managed by the City. 

The GMS details population projections for the entire City, and for individual urban 
settlement areas, to the year 2031. Four urban settlement areas identified in the GMS 
are Lindsay, Fenelon Falls, Bobcaygeon and Omemee. City staff have confirmed that 
the population projections in the GMS are the most current. The population forecast 
estimates that the total population of the City will reach 100,000 by 2031. The average 
annual rate of population growth is approximately 1.2%. Additionally, seasonal 
population growth is expected to increase by approximately 6,361 by 2031. An increase 
in residents to the City during the summer months results in seasonally increased waste 
generation, diversion and disposal quantities. Table 2-1 provides population forecasts 
from the GMS.

Table 2-1 Population Forecasts from Growth Management Strategy

Year 2001 2006 2011 2016 2021 2026 2031
Population 71,956 77,543 79,526 84,465 91,302 96,411 100,000
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SOLID WASTE MANAGEMENT MASTER PLAN UPDATE

The Solid Waste Management Master Plan (SWMMP) Update in 2012 utilized the 
population projections in the GMS to estimate future waste generation. The average 
diversion rate of residential waste at the time of the SWMMP Update was 41%. 
Increasing waste diversion is stressed several times in the SWMMP Update as a key 
factor in extending the lifespans of the five (5) operating landfills (Lindsay Ops, Fenelon, 
Somerville, Eldon and Laxton). Since the SWMMP Update, the City has implemented 
additional diversion programs and activities. Table 2-2 presents waste generation, 
disposal and diversion tonnages based on maintaining the 41% residential waste 
diversion rate and the anticipated population projections to 2031.

Table 2-2 Total Waste Generation, Disposal and Diversion for the Planning `
Period of 2011 2031

Year 2011 2016 2021 2026 2031
Total for 
Planning 

Period
Population 77,472 82,577 88,018 93,818 100,000 N/A
Total Waste 
Generated
(Tonnes)

58,104 61,932 66,014 70,364 75,000 1,332,325

Total Waste 
Disposed
(Tonnes)

46,882 50,721 54,063 57,626 61,423 1,091,141

Total Waste 
Diverted
(Tonnes)

11,221 11,211 11,950 12,738 13,577 241,184

TRAFFIC IMPACT STUDY

The former County of Victoria (County), now part of the City of Kawartha Lakes, 
completed an EA Study in 1999 for the provision of long-term waste disposal capacity. 
The EA Study concluded that the continued use and northern expansion of the existing 
Lindsay Ops landfill was the preferred opt -term waste disposal 
requirements. The EA Study was undertaken based on disposal capacity requirements 
of approximately 1.1 million tonnes, as initially determined in the Terms of Reference for 
the EA Study.

A Traffic Impact Study (TIS) was carried out in December of 1998 in support of the EA 
Study. The TIS was also used in support of the subsequent Environmental Protection 
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Act (EPA) approval. The TIS examined traffic on Wilson Road and on County Road 36 
within 1 km of the site, where most of the landfill related travel was predicted. The 
County Road 36  Wilson Road intersection was also assessed. The TIS determined 
that the existing level of service in 1998 along these roads and at the intersection was 
Level A

turning movements. Traffic projections to the year 2022 considered peak weekday site 
usage with a 100% increase in traffic to account for population growth and peak 
weekday and weekend usage. Based on the study, the TIS determined that the level of 
service Level 
capacity along the roads and at the intersections to 2022.  

Tables 2-3 and 2-4 identify average daily/annual traffic and peak traffic as predicted in 
the TIS.  

Table 2-3 Projected Average Daily and Annual Landfill Traffic Volumes 

Projected Average Daily Landfill Traffic Volumes 

Year Large Vehicles Small Vehicles Total 

1998 32 100 132 

2022 44 136 180 

Projected Annual Landfill Traffic Volumes 

Year Large Vehicles Small Vehicles Total 

1998 8,298 30,863 39,161 

2022 11,431 42,578 54,009 

Notes: 
Large vehicles include: packer trucks, dump trucks, double and triple axle roll-
off/container trucks and flatbed trucks. 
Small vehicles include: cars, vans and pick-up trucks, as well as these types of vehicles 
hauling small trailers. 

Table 2-4 Projected Daily Landfill Traffic during Peak Periods 

 Weekday Weekend 

Daily Peak Traffic  1998 164 vehicles 155 vehicles 

Projected Daily Peak 
Traffic  2022 

328 vehicles 388 vehicles 

The TIS indicated that peak hours for weekday landfill traffic were from 9:45 am to 
10:45 am and from 11:45 am to 12:45 pm. For Saturday the peak period was observed 
from 10:30 am to 11:30 am. At the time of the TIS it was also observed that on 
Saturdays during peak months (typically May and/or June) small vehicle traffic to the 
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Lindsay Ops landfill could increase by as much as 200%. Small vehicle counts in the 
range of 300 to 350 were observed during these Saturdays. Large vehicles normally 
arrived at the site only on weekdays. The number of waste collection vehicles arriving 
each day was relatively consistent. According to County staff, Friday was generally the 
busiest day. During months when construction activity was underway in the County, 
there would be days when several large vehicles hauling soil arrived at the site. Counts 
of ten (10) to fifteen (15) additional large vehicles per day were observed during these 
times.

On-site roadways and queuing requirements were not considered in the TIS.

TRAFFIC IMPACT STUDY COMPARED TO CURRENT PROJECTIONS

Future traffic projections were prepared as part of this study to analyze the potential 
traffic impact on the landfill site. Future traffic projections were prepared based on 2019 
data and is discussed in Section 4.2 of this report. The projected 2022 traffic volumes
are significantly higher than what was calculated in the 1998 TIS. Detailed calculations 
of the projected traffic volumes can be found in Appendix A. According to the 2020
projections, the average daily traffic volume for 2022 is expected to be 311 vehicles.
This is an increase of approximately 72.8% compared to the 1998 TIS projection for 
2022 (180 vehicles). The annual traffic volume for 2022 is expected to be 95,272
vehicles. This is an increase of approximately 76.4% compared to the 1998 TIS 
projection for 2022 (54,009 vehicles). Due to the large differences in the projected traffic 
volumes it is recommended that a formal TIS be completed to support proposed 
infrastructure and operational upgrades at the Lindsay Ops landfill.  

INTEGRATED WASTE MANAGEMENT STRATEGY

The Making Waste Matter: Integrated Waste Management Strategy (IWMS) was 
developed and implemented by the City in 2015 to provide clear short-term and long-
term initiatives for waste management services until 2048. The goal of the IWMS is to 
guide the City towards an overall residential diversion rate of 70% by the year 2048 
through phased implementation of strategically chosen initiatives, operational updates, 
and educational activities. Since the strategy was adopted in 2015 the residential 
diversion rate has increased from 39% to 43% in 2019. For this study the 2019 waste 
and recyclable material quantities of 43% diversion rate was utilized.

Initiatives implemented through the IWMS are identified in Table 2-5.
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Table 2-5 Initiatives implemented through the IWMS

Year Initiatives

2016 Curbside Battery Collection

2017 Habitat for Humanity Reuse Bin, Clear Bag Program

2018 Mattress Recycling, Construction and Demolition Recycling Pilot 
(Clean Wood)

2019 Construction and Demolition Recycling Pilot (Drywall)

2021 Construction and Demolition (wood /drywall/shingles etc.) permanent 
program, Textile pilot program

BLUE BOX RECYCLING PROGRAM

In August 2019 the MECP directed the producers of paper and packaging in Ontario to 
BBR Program from municipalities to 

producers. The BBR Program will transition to the new regulatory policy starting 
January 1, 2023 and continuing through to December 31, 2025. The City is required to 
transition in 2024. The existing industry funding program that reimburses a portion of 

industry will be wholly responsible for the cost and operations of designated diversion 
programs. This change will affect how municipal programs such as Blue Box materials, 
tires, electronics and hazardous waste are managed and funded.

On October 19, 2020, the Ontario government released a proposal detailing the 
transition of the Blue Box Program to Extended Producer Responsibility (EPR). The 
proposal was open for public comment for a 45 day period to December 2, 2020. The 
stated goal of the transition to EPR is to improve recycling abilities province-wide and 
address various environmental issues with the current model. The government proposal 
indicates that the transition to EPR will not disrupt current blue box services and allows 
for existing programs to be expanded. This will include allowing additional materials to 
be collected in the blue box (i.e. single-use items such as straws, stir-sticks, single-use 
packaging, etc.) and extending the blue box services to locations that do not have 
access under the current model. Overall, the objective is that with producers being fully 
responsible for the materials they produce and use, they will be able to develop more 
innovative solutions to reduce costs and increase diversion rates. This will aid in 
improving the environment while also supporting economic growth.

Further, the government proposal states that producers with less than $2 million in 
annual sales will not be required to register with the Resource Productivity and 
Recovery Authority (RPRA) or provide collection/management services for their 
products. Producers with $2 million or more in annual sales will be required to register 
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with RPRA, report and keep records, though they would be exempt from management 
requirements if they produce/supply less than the following amounts for specific 
materials:

9 tonnes of paper

2 tonnes of rigid plastic

2 tonnes of flexible plastic

1 tonne of glass

1 tonne of metal

1 tonne of non-alcoholic beverage containers

Once the program has transitioned it is expected that municipalities will be approached 
by producers to continue to provide collection services under contract to the producers. 
Instead of receiving funding, participating municipalities would be paid a set fee by 
producers to provide the required services. However, producers will not be obligated to 
contract with municipalities for collection or processing services. Under the new 
transition policy, producers are expected to have the autonomy to re-design and make 
changes to the BBR Program to ensure they can meet their regulatory obligations. As a 
result, municipalities with service contracts and assets, such as vehicles and depots, 
may need to develop appropriate management strategies to ensure their capital and 
operating costs are considered. 

Municipalities will have to consider the implications of various scenarios for collecting 
and processing BBR material. However, currently the draft proposed regulation to make 
producers responsible for blue box programs and amending the recycling and 
composting municipal obligations was open for public feedback to December 2, 2020. 
A
waste diversion program.

GREEN BIN ORGANICS COLLECTION 

municipalities in Southern Ontario will be required to develop a green bin collection 
program by the year 2025. The criteria that determines which municipalities will require 
a program is as follows:



 
 

Lindsay Ops Landfill Future Infrastructure and Operations Study WSP | Page 21 
City of Kawartha Lakes April 22 2022 
171-10835-04 

 Municipalities with a population greater than 50,000 and population density 
greater than 300 persons/km2 must provide curbside green bin collection to 
single-family dwellings in an urban settlement. 

 Municipalities with a population greater than 50,000 and a population density 
lower than 300 persons/km2 or a population greater than 20,000 but less than 
50,000 and a population density of 100 persons/km2 or more must provide 
collection options for green bin waste to single-family dwellings in an urban 
settlement. 

The City does not have a green bin organics collection program. Based on the 2016 
census, the City has a population of 75,423 and a population density of 24.5 
persons/km2. This requires the City to provide collection options within the urban 
settlement areas for green bin waste by the year 2025. There are four urban settlement 
areas within the City; Lindsay, Bobcaygeon, Fenelon Falls and Omemee. The Lindsay 
Ops landfill currently accepts L&Y waste. Depending on the approach taken by the City, 
this could impact future operations of the Lindsay Ops landfill. The City could establish a 
public drop-off at the Lindsay Ops landfill for kitchen organics from single-family 
residences in the urban settlement areas. However, it should be noted there is a 
potential for odours depending on where organics are stored and how they are 
processed at the site. Alternatively, the City could offer a City-wide organics collection 
program. Depending on the approach selected by the City, this could affect the options 
presented to the City in this report regarding infrastructure changes. The acceptance of 
the green bin organic waste stream could result in further increased traffic from 
separate collection vehicles or the public. Other operational impacts at the landfill may 
occur and public concerns may result. 

3  

Available data on material quantities received at the Lindsay Ops, Fenelon and Laxton 
landfills for 2017, 2018 and 2019 were reviewed and analyzed to assess infrastructure 
needs for short-term and long-term use of the Lindsay Ops landfill. Historical, current 
and projected future incoming material quantities are discussed in the following 
sections. Detailed calculations can be found in Appendix B. 
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3.1 
 

Materials and quantities being accepted at the Lindsay Ops, Fenelon and Laxton landfill 
sites from 2017 to 2019 are presented below. Material tonnages were obtained from 
weigh scale data at each site. 

Table 3-1 Lindsay Ops Landfill Current/Historical Material Quantities (tonnes) 

 2019 2018 2017 

Total Waste Disposed 28,218 27,585 25,167 

Total Diverted Materials 9,855 10,031 9,283 

    

Batteries 1.6 1.3 1.8 

Clean Wood 46 Not Available 

Drywall 31 Not Available 

HHW 179 225 161 

L&Y Waste 2,288 1,906 1,655 

Mattresses  113 36 Not Available 

Recyclables (Containers) 3,390 3,256 3,226 

Recyclables (Fibres) 3,208 3,872 3,858 

Reuse 3.2 1.4 1.3 

Scrap Metal 297 292 324 

Tires 157 305 253 

WEEE 141 136 128 

 

Table 3-2 Fenelon Landfill Current/Historical Material Quantities (tonnes) 

 2019 2018 2017 

Total Waste Disposed 15,202 10,072 7,985 

Total Diverted Materials 1,936 1,141 702 

    

Batteries 0.6 0.7 0.9 

Drywall 3.4 Not Available 

HHW 85 86 106 

L&Y Waste 1,501 830 304 

Recyclables (Containers) 23 25 25 

Recyclables (Fibres) 19 26 31 
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 2019 2018 2017 

Scrap Metal 138 152 145 

Tires 127 51 41 

WEEE 39 56 49 

 

Table 3-3 Laxton Landfill Current/Historical Material Quantities (tonnes) 

 2019 2018 2017 

Total Waste Disposed 935 1,238 1,599 

Total Diverted Materials 185 217 164 

    

L&Y Waste 100 118 115 

Recyclables (Containers) 23 12 13 

Recyclables (Fibres) 14 16 15 

Scrap Metal 11 23 31 

Tires 20 36 20 

WEEE 17 12 21 

Current tipping fees for materials accepted by the City for all sites are presented in 
Table 3-4. 
(https://www.kawarthalakes.ca/en/living-here/landfills.aspx)  

Table 3-4 Tipping Fees 

Item Price 

Garbage Bag (Clear) $10 minimum, $125 per tonne 

Garbage Bag (Opaque) $10 minimum, $250 per tonne 

Loose Waste (Standard) $10 minimum, $125 per tonne 

Mixed Load $10 minimum, $250 per tonne 

Freon Removal Charge $20 per item 

Single Large Items (Couches, Chairs, 
etc.) 

$10 minimum, $125 per tonne 

Asbestos (Pre-approval Required) $250 per tonne 

C&D Waste (Clean Wood, Drywall, 
Shingles, etc.)  

$10 minimum, $125 per tonne 

HHW (Including Batteries and Propane 
Tanks) 

Free 

L&Y Waste Up to 250 kg is free, over is $125 per 
tonne 
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Item Price 

Mattresses $15 each 

Recyclables (Containers) Free 

Recyclables (Fibres) Free 

Reuse Free 

Scrap Metal Free 

Tires No longer accepted 

WEEE Free 

3.2 
 

The 2010 GMS and 2012 Municipal Waste Master Plan were used as the basis for 
estimating future quantities of materials to be managed by the City. The average annual 
rate of population growth for the City is expected to be approximately 1.2%. The 
projected waste and diverted material generation calculations assume that material 
generation quantities will increase proportionately as population increases. It is also 
assumed that there will not be any significant changes to types of materials diverted 
from disposal that would be managed at the sites or impact operations. The City may 
consider implementing a Source Separated Organics (SSO) diversion program in the 
future . 
However, the SSO diversion program is yet to be developed or implemented and 
therefore was not considered in the projections.  

In 2020 the City implemented a residential mixed C&D waste diversion program. Prior to 
implementation of the C&D waste diversion program the City was only accepting clean 
wood and drywall. At the time of this study, only quantities for clean wood and drywall 
were available from 2019 and previous years for analysis. Therefore, the 2019 clean 
wood and drywall quantities were increased by 10% to account for the increase to 
projected C&D waste quantities.  

Projected waste and diverted material expected at the Lindsay Ops, Fenelon and 
Laxton landfill sites are presented in Tables 3.5, 3.6, and 3.7 below. These projected 
waste and diverted material quantities are based on continued operation of all three (3) 
sites.  

  



 
 

Lindsay Ops Landfill Future Infrastructure and Operations Study WSP | Page 25 
City of Kawartha Lakes April 22 2022 
171-10835-04 

Table 3-5 Lindsay Ops Landfill Projected Material Generation (tonnes) 

 2020 2022 2024 2026 2028 2030 

Total Waste 
Disposed 

28,556 29,246 29,952 30,675 31,416 32,174 

Total Diverted 
Materials 

9,815 10,052 10,294 10,543 10,798 11,058 

       

Batteries 1.6 1.6 1.7 1.7 1.8 1.8 

Clean Wood 51 52 53 54 56 57 

Drywall 34 35 36 37 38 39 

HHW 181 186 190 195 200 204 

L&Y Waste 2,316 2,372 2,429 2,488 2,548 2,609 

Mattresses  115 118 120 123 126 129 

Recyclables 
(Containers) 

3,152 3,228 3,306 3,386 3,467 3,551 

Recyclables 
(Fibres) 

3,525 3,610 3,698 3,787 3,878 3,972 

Reuse 3.2 3.3 3.4 3.5 3.6 3.6 

Scrap Metal 301 308 315 323 331 339 

WEEE 143 146 150 153 157 161 

Table 3-6 Fenelon Landfill Projected Material Generation (tonnes) 

 2020 2022 2024 2026 2028 2030 

Total Waste 
Disposed 

15,384 15,756 16,136 16,526 16,925 17,334 

Total Diverted 
Materials 

1,830 1,874 1,919 1,966 2,013 2,062 

       

Batteries 0.6 0.6 0.6 0.6 0.6 0.6 

Drywall 3.8 3.9 4.0 4.1 4.2 4.3 

HHW 86 88 90 92 94 97 

L&Y Waste 1,519 1,555 1,593 1,631 1,671 1,711 

Recyclables 
(Containers) 

23 24 25 25 26 26 

Recyclables 
(Fibres) 

19 19 20 20 21 21 

Scrap Metal 139 143 146 150 153 157 
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 2020 2022 2024 2026 2028 2030 

WEEE 40 41 42 43 44 45 

Table 3-7 Laxton Landfill Projected Material Generation (tonnes) 

 2020 2022 2024 2026 2028 2030 

Total Waste 
Disposed 

946 969 993 1,017 1,041 1,066 

Total Diverted 
Materials 

166 170 174 179 183 187 

       

L&Y Waste 101 104 106 109 111 114 

Recyclables 
(Containers) 

23 23 24 24 25 26 

Recyclables 
(Fibres) 

14 14 15 15 15 16 

Scrap Metal 12 12 12 12 13 13 

WEEE 17 17 18 18 19 19 

3.3 
 

For the study, it is assumed that upon closure of the Fenelon and Laxton landfills, all 
waste and diverted materials will be directed to the Lindsay Ops landfill. The Fenelon 
and Laxton landfills are expected to reach their operating capacities in 2023/2024 (Note: 
with continued winter closure the Fenelon landfill, the site life will be extended beyond 
2024). In order to simplify calculations for comparison purposes, it is assumed that 
materials generated at the Fenelon and Laxton landfills will be diverted to the Lindsay 
Ops landfill starting in 2024.  

Under current conditions, the Lindsay Ops landfill was expected to reach its disposal 
capacity in mid-2035. However, by diverting waste and recyclables from the Fenelon 
and Laxton landfills to Lindsay Ops starting in 2024, the Lindsay Ops landfill site life will 
be reduced. Assuming a 6:1 waste to daily cover ratio and a waste density of 0.63 
tonnes/m3 (based on the 2019 AMR), it is estimated that the Lindsay Ops landfill would 
reach its waste disposal capacity by mid-2030. 

Projected total waste and diverted materials and quantities to be received at the Lindsay 
Ops landfill upon closure of the Fenelon and Laxton landfills are presented below in 
Table 3-8.  
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Table 3-8 Lindsay Ops Landfill Projected Material Quantities (tonnes) 

 2020 2022 20241 2026 2028 2030 

Total Waste 
Disposed 

28,556 29,246 47,081 48,218 49,382 50,574 

Total Diverted 
Materials 

9,865 10,060 12,397 12,696 13,002 13,316 

       

Batteries 1.6 1.6 2.3 2.3 2.4 2.4 

C&D Waste2 85 87 93 96 98 100 

HHW 181 186 280 287 294 301 

L&Y Waste 2,316 2,372 4,128 4,228 4,330 4,434 

Mattresses  115 118 120 123 126 129 

Recyclables 
(Containers) 

3,152 3,228 3,354 3,435 3,518 3,603 

Recyclables 
(Fibres) 

3,525 3,610 3,732 3,822 3,914 4,009 

Reuse 3.2 3.3 3.4 3.5 3.6 3.6 

Scrap Metal 301 308 474 485 497 509 

WEEE 143 146 209 214 219 225 

Notes: 
1. Includes waste diverted from Fenelon and Laxton landfills upon site closure. 
2. Clean Wood and Drywall was combined into C&D Waste at the Lindsay Ops landfill in 
2020.  

3.4  

Condition 4.6 of the ECA states the following:  

The maximum rates at which this Site may receive waste are 240 tonnes per day and 
58,200 tonnes per calendar year. Receipt of waste in excess of the daily maximum fill 
rate may only be allowed on a limited short-term basis, on no more than two 
consecutive operating days. 

To date, the City has never exceeded the annual approved fill rate of 58,200 tonnes. In 
2019, a total of 28,218 tonnes of waste was disposed or 48.5% of the annual allowable 
limit. Over the last 5 years (2015 to 2019), an average of 27,572 tonnes of waste was 
disposed which is 47.4% of the annual allowable limit. Based on current disposal rates, 
future waste projections indicate that the allowable maximum of 58,200 tonnes of waste 
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per year will not be exceeded. This includes the projected waste expected to be 
received from Fenelon and Laxton landfills upon their closure.   

In 2019 there were 9 days where the maximum allowable daily fill rate of 240 tonnes 
was exceeded. None of these exceedances occurred on more than two consecutive 
days. A review of the daily landfill records indicates that the days when exceedances 
occurred the City undertook road clean-ups and the landfill received street sweepings. 

It is anticipated that the allowable daily fill rate of 240 tonnes will be exceeded more 
frequently based on the future waste projections when waste from Fenelon and Laxton 
landfills are directed to the Lindsay Ops landfill. Refer to Appendix B for a detailed 
breakdown. The month of June is expected to receive the highest waste tonnages in 
2030 (The year of anticipated site closure of the Lindsay Ops landfill if waste from 
Fenelon and Laxton are diverted to Lindsay Ops landfill). Approximately 7,389 tonnes of 
waste are projected to be received at Lindsay Ops landfill in June 2030. The site is 
expected to be operational 21 days in June 2030. Therefore, the average daily incoming 
waste tonnage for June 2030 is 352 tonnes. 

If all waste from Fenelon and Laxton are diverted to Lindsay Ops landfill, the ECA 
condition should be amended to increase the allowable daily fill rate at the Lindsay Ops 
landfill. 

4  

Available data on incoming traffic volumes at the Lindsay Ops, Fenelon and Laxton 
landfills were reviewed and analyzed to assess infrastructure needs for short-term and 
long-term use of the Lindsay Ops landfill. Current and projected future incoming traffic 
volumes are discussed in the following sections. Detailed calculations can be found in 
Appendix A. 

4.1  

Incoming traffic counts at the Lindsay Ops, Fenelon and Laxton landfill sites for 2019 
are presented below. Traffic counts were electronically recorded by City staff at the 
scale house at each site.  

Table 4-1 Lindsay Ops Landfill 2019 Traffic Volume 

Month Monthly Total Average Vehicles Vehicles on Peak 
January 4,223 169 493 
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Month Monthly Total Average Vehicles Vehicles on Peak 
February 3,464 144 228 
March 4,841 186 301 
April 8,932 357 698 
May 10,782 415 712 
June 9,519 381 523 
July 10,110 389 655 
August 9,854 379 533 
September 8,332 347 549 
October 9,420 362 640 
November 7,017 270 441 
December 4,675 187 479 
Total 91,169 299 712 

Table 4-2 Fenelon Landfill 2019 Traffic Volume 

Month Monthly Total Average Vehicles Vehicles on Peak 
January 835 64 119 
February 591 49 79 
March 926 71 114 
April 1,861 143 253 
May 2,828 218 308 
June 2,584 172 289 
July 2,726 210 282 
August 2,582 199 245 
September 2,330 179 237 
October 2,282 176 254 
November 1,603 115 184 
December 864 72 181 
Total 22,012 139 308 

Table 4-3 Laxton Landfill 2019 Traffic Volume 

Month Monthly Total Average Vehicles Vehicles on Peak 
January 157 17 40 
February 107 13 19 
March 167 24 44 
April 273 46 79 
May 630 70 125 
June 670 74 144 
July 656 94 153 
August 763 76 97 
September 619 62 117 
October 471 47 78 
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Month Monthly Total Average Vehicles Vehicles on Peak 
November 305 38 62 
December 194 24 51 
Total 5,012 49 153 

Traffic counts vary depending on time of year. In general, higher traffic counts are 
experienced from spring to fall (April to October) due in part to spring to fall clean-up 
and other activities as well as the influx of seasonal residents. From winter to spring 
traffic to the landfills is lower, however there are no distinguishable trends in traffic 
counts, other than a noticeable increase in January, which is likely due to the increased 
waste generation following the annual Christmas holiday season.  

4.2 
 

The GMS and Municipal Waste Master Plan was used as the basis for estimating future 
traffic generation. The average annual rate of population growth for the City is expected 
to be approximately 1.2%. The projected traffic generation calculations assume that 
current incoming traffic volumes will increase proportionately as population increases. It 
is also assumed that there will not be any significant changes to materials diverted from 
disposal that would be managed at the sites. 

It is assumed that all waste and diverted materials will be directed to the Lindsay Ops 
landfill starting in 2024 upon closure of the Fenelon and Laxton landfills. This change 
will result in the Lindsay Ops landfill reaching its operating capacity in mid-2030. All 
vehicles currently using the Fenelon and Laxton landfills are assumed to be re-directed 
to the Lindsay Ops landfill.  

Worst case traffic projections at the Lindsay Ops landfill in 2030 (the year the Lindsay 
Ops landfill is anticipated to reach capacity and resulting site closure) are shown in 
Table 4-4 below. This estimate assumes that all vehicles currently using the Fenelon 
and Laxton sites, will travel to the Lindsay Ops landfill at current rates. The highest 
traffic volumes are anticipated to occur in May. However, the travel distance to Lindsay 
Ops from the other sites may reduce the actual number of trips to Lindsay Ops from 
residents currently using Fenelon or Laxton. Residents may utilize available curbside 
collection programs instead of travelling the greater distance to the Lindsay Ops landfill 
or go to other closer landfills in the north part of the City, such as Somerville or Eldon. 
Hence, the number of trips shown in the table below is likely overestimated. 
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Table 4-4 Lindsay Ops Landfill 2030 Traffic Volume  

Month Monthly Total Average Vehicles Vehicles on Peak 
January 6,560 318 711 
February 5,445 268 429 
March 6,766 320 523 
April 12,618 623 1,174 
May 16,237 802 1,306 
June 14,564 715 1,090 
July 15,384 790 1,243 
August 15,050 746 998 
September 12,863 670 1,030 
October 13,880 667 1,108 
November 10,176 482 783 
December 6,537 323 811 
Total 136,080 560 1306 

Table 4-5 below shows the monthly increase in anticipated traffic counts in the year 
2030 as compared to 2019 traffic counts when, the Fenelon and Laxton landfills were 
still operating. The increases are shown as a percentage increase from 2019 traffic 
counts to 2030 projected traffic counts. 

Table 4-5 Lindsay Ops Landfill Traffic Count Increase from 2019 Counts to 2030 
Projections 

Month Monthly Increase Average Daily 
Vehicle increase 

Vehicles Increase 
on Peak Day 

January 55% 88% 44% 
February 57% 86% 88% 
March 40% 72% 74% 
April 41% 74% 68% 
May 51% 93% 83% 
June 53% 88% 108% 
July 52% 103% 90% 
August 53% 97% 87% 
September 54% 93% 88% 
October 47% 84% 73% 
November 45% 79% 78% 
December 40% 73% 69% 
Average 49% 86% 79% 

It is estimated that the number of vehicles visiting the site in a month will increase by an 
average of 49% from 2019 to 2030. The number of vehicles visiting the site on peak 
days are expected to increase by an average of 79% from 2019 counts to 2030 
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projections, with a maximum increase of 108% during the month of June. Figure 4-1 
below shows a plot of the monthly 2019 traffic counts from the individual Laxton, 
Fenelon, and Lindsay Ops landfill in comparison to the combined traffic anticipated at 
the Lindsay Ops landfill in 2030 assuming all materials are delivered to Lindsay Ops in 
2030.  

Figure 4-1 Monthly Traffic Counts at Lindsay Ops, Fenelon and Laxton Landfills 
2019 Counts and 2030 Projection 
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5 

 

The following observations, issues and concerns were identified after review of existing 
infrastructure and operations at the Lindsay Ops landfill. To improve the level of service 
and reduce waiting times, the issues identified below should be addressed. 

 The existing weigh scales are located approximately 270 m from Wilson Road. 
During peak times in the past (i.e. Saturdays  April/May and Fall) traffic was 
observed to be backed up onto Wilson Road (The City has indicated that this 
translates to approximately one (1) hour wait time to the weigh scales). In 2019 
the maximum number vehicles entering the site in one day was 712 vehicles 
(peak day in May). If vehicles currently using the Fenelon and Laxton sites are 
diverted to Lindsay Ops upon their closure, the number of vehicles using the 
Lindsay Ops landfill is projected to be over 1,300 vehicles (increase of over 83%) 
in 2030. As a result, on peak days, traffic will queue on Wilson Road prior to 
entering the site.   

 The distance between the weigh scales and the active landfill tipping face is 
approximately 600 m. There are currently no issues with the queuing of vehicles 
between the scales and the active landfill area.  

 The current public drop off area consists of roll-off bins placed in sawtooth bays 
with a grade separation and upper and lower platforms with roll-off bins placed at 
grade along the east side of the area. Material quantities received on site will 
significantly increase if all waste and recyclables are diverted to Lindsay Ops 
upon closure of Fenelon and Laxton landfills. As a result, roll-off bins will be 
required to be emptied or hauled off-site for recycling and disposal more 
frequently.  

 Traffic is incoming/outgoing from both the east and west side of the access road 
through the drop-off area. Some traffic congestion was observed during the site 
visit on July 26, 2020 while the drop off area was operated with limited capacity 
(maximum of 10 vehicles at the time). When operations return to pre-COVID-19 
or similar conditions, greater congestion levels are expected.  Even heavier 
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congestion is anticipated when waste and recyclables from both Fenelon and 
Laxton is diverted to Lindsay Ops landfill. 

 The existing inbound and outbound scales are nearing the end of their service 
life and show signs of heavy wear and deterioration. Furthermore, water and ice 
are entering the scales regularly causing scales to corrode and malfunction, 
resulting in the need for the City to perform frequent maintenance/calibration on 
the weigh scales. With the anticipated increase in traffic and usage of the scales, 
maintenance/calibration/repair will likely be even more frequent. 

 The annual approved fill rate at Lindsay Ops landfill is 58,200 tonnes. The daily 
approved waste disposal rate is 240 tonnes. The annual waste disposal rate has 
never been exceeded, though the maximum daily waste disposal rate of 240 
tonnes is typically exceeded several times each year (nine (9) times in 2019). 
The maximum daily waste disposal rate has never been exceeded for more than 
two (2) days in a row. With the increase in waste and diverted materials to be 
received at the Lindsay Ops landfill after closure of Fenelon and Laxton, the daily 
waste disposal rate will likely be exceeded more often. Amending the ECA 
condition relating to maximum daily fill rate will be required. 

 The Lindsay Ops landfill has a total approved capacity of 1,487,240 m3 and a 
remaining capacity of 699,107 m3 as of December 2019. It is currently estimated 
that the landfill will reach capacity in mid-2035. With the additional waste 
expected with the closure of the Fenelon and Laxton landfills, the Lindsay-Ops 
landfill could reach waste disposal capacity as early as mid-2030. The City is 
currently identifying and evaluating alternative waste disposal strategies for when 
the Lindsay Ops landfill reaches its approved disposal capacity.  

6 
 

With the Fenelon and Laxton landfills anticipated to reach capacity by 2023/2024, waste 
and recyclables currently received at these sites will continue to be managed by the 
City. The preceding sections discussed anticipated future waste and recyclables 
quantities, traffic congestion and other impacts associated with directing all waste and 
recyclables from the Fenelon and Laxton landfills starting in 2024 to the Lindsay Ops 
landfill. 
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Several optional upgrades to site infrastructure and operational management of waste 
and recyclables were identified and assessed. The key improvements required include:  

 Reduction of queuing and wait times to enter and exit the landfill site and vehicle 
queuing on adjacent Wilson Road  

 Reduction of traffic congestion, queuing and wait times at the public drop-off area 

 Improvements related to the weigh scales 

Preliminary high-level cost estimates for the proposed options were provided to assist 
the City with budgetary consideration associated with each option. These cost estimates 
should be revised/updated during the detailed design phase. Cost estimate calculations 
can be found in Appendix C. All costs provided in this report are in 2020 dollar values.  

With any contemplated modifications at the Lindsay Ops landfill, the City should 
consider potential site use after the landfill reaches its approved disposal capacity. For 
example, the public drop off area could continue to be used by residents as a transfer 
station for recyclables and as a L&Y waste compost facility. 

6.1  

Under this scenario the Lindsay Ops landfill will continue to operate without any 
infrastructure or operational improvements. Vehicles would continue to queue at the 
weigh scales and provide necessary documentation and weight to the attendant. 

From the scale house, one-way traffic will continue to enter the drop-off area from the 
north end and exit at the south end. With the current configuration there are grade 
separated drop-off bays, with an upper and lower platform, in a sawtooth pattern along 
the west side and additional roll-off bins placed at grade along the east side. The drop 
off bins can accommodate two (2) vehicles at a time. Traffic will continue to back up 
onto the desired drop-off bays and the following vehicles will wait until the vehicle 
unloading has left the area. The bins placed at grade can accommodate one (1) vehicle 
at a time. The bin will be accessed by vehicles parking in front of the bins. Traffic 
currently enters and exits both the east and west side of the access road through the 
drop-off area. If a user desired drop-off bay/bin is occupied, the user will wait at the 
drop-of area until the bay is cleared. Other vehicles behind the current user vehicle will 
either wait for the current user to move or go around the user if there is adequate space. 
Congestion will continue to be frequently experienced at the drop-off area.  



 
 

Lindsay Ops Landfill Future Infrastructure and Operations Study WSP | Page 36 
City of Kawartha Lakes April 22 2022 
171-10835-04 

There will be no changes to the existing scalehouse and weigh scales. Existing scales 
will continue to be used and continue to require frequent maintenance and repair. 
Congestion will occur as a result of scales malfunction. If both scales malfunction at the 
same time, congestion will be that much worse. Maintenance will be required more 
frequently as the scales further degrade. During peak times, more traffic queuing will be 
experienced if the Fenelon and Laxton sites are closed and materials are diverted to 
Lindsay Ops landfill. Traffic is expected to more frequently back up onto Wilson Road. 

The City could continue operating the site without making any changes. With the 
anticipated addition of Fenelon and Laxton materials to Lindsay Ops, additional 
congestion and longer queue times should be expected. More frequent exceedances of 
the daily rate of fill limit will also occur. 

COST ESTIMATE (2020 COSTS) 

 Capital Costs: None 

 Operational Costs: No changes from current operational costs 

6.2   

Option 2 is intended to alleviate some traffic congestion at the public drop-off area. 
Under this option, the existing public drop-off area will be expanded along the west side. 
Details of proposed works are shown on Figure 6-1. The expansion will increase the 
drop-off area by approximately 700 m2. The maximum increase in width of the public 
drop off area will be approximately 12 m in the area of expansion.  

The proposed expansion of the sawtooth drop off area (grade separation with upper and 
lower platforms) will be an expansion of the existing drop-off area. The proposed 
expansion area is located between the elevated platform (drop-off area) and existing 
ground (east roadway). A geotechnical assessment and the need for a retaining wall, 
will be determined during detailed design.  

Approval from the MECP and an ECA amendment will be required to expand the 
existing public drop-off area. In addition, a traffic study will be required to confirm 
existing traffic volumes, typical processing times at the scalehouse, and the length of 
the queue entering the site at peak times. The traffic study will also look at waiting times 
experienced by customers using the drop-off area. 

Under Option 2, traffic will continue to back up onto the upper platform of the desired 
drop-off bays along the west side of the drop off area, which can accommodate two (2) 
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vehicles. The bins placed on the upper platform along the east side will be accessed by 
vehicles parking in front of the bins. Only one (1) vehicle can be accommodated at a 
time. Traffic is incoming/outgoing from both the east and west side of the access road 
through the drop-off area. If a desired drop-off bay/bin is occupied, the vehicle must wait 
at the drop-of area until the bay is cleared. Other vehicles behind the queued vehicle 
must either wait for the queued vehicle to move or go around if there is adequate space. 
The increased useable area resulting from the Option 2 expansion, will allow existing 
bins placed on the upper platform to be spaced further apart to provide additional by-
pass space for vehicles. Congestion is expected to continue but will be reduced from 
current levels.   

The location and arrangement of materials at the drop-off bins shown on the drawing 
are conceptual and can be modified/adjusted to meet City needs. There are no 
proposed changes to the site operation or staff. Existing traffic flow/patterns will be 
maintained.  

Modifications under this option may slightly improve but not completely resolve the 
issue of longer queuing and wait times anticipated at the weigh scales. 

COST ESTIMATE (2020 COSTS) 

 Capital Costs: $118,250 

 Operational Costs: No changes from current operational costs 

6.3 
 

Option 3 involves using the area north of the Municipal Curbside Recycling Transfer 
Facility for operation. This approach would alleviate some congestion at the public drop-
off area and improve operational efficiency. For this option some roll-off bins, 
particularly bins currently placed on the upper platform and bins for free items, will be 
relocated north of the Municipal Curbside Recycling Transfer Facility as required. Spare 
bins and storage containers will also be relocated from their current storage area to 
optimize operational space. Details of proposed works are shown on Figure 6-2.  

The relocated bins will be accessed via the existing access road located between the 
HHW and the L&Y waste compost facility.  

Traffic will continue to back up at the desired drop-off bin which can only accommodate 
two (2) vehicles at a time. Vehicles with attached trailers will have adequate space to 
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maneuver into position. If the desired drop-off bin is occupied, the vehicle will wait until 
the bay is cleared. In this option, there is adequate space for other vehicles to bypass 
queued vehicles. Traffic will enter the relocated bins on the upper platform from the 
west side and exit from the east side. Jersey barriers will be placed as required to 
direct/control traffic and prevent traffic from accessing the area east of the Municipal 
Curbside Recycling Transfer Facility which is currently only used by City staff for 
operation and maintenance. There will be adequate space for bin haul vehicles west of 
the relocated bins to place empty bins and retrieve filled bins. 

Alternatively, if the City prefers one-way traffic flow, the existing road west of the 
existing equipment garage can be utilized. Instead of traffic turning around at the 
proposed relocated drop-off bins, vehicles will exit via the access road west of the 
equipment garage. Currently, this access road is only used by City staff operation and 
maintenance equipment/vehicles. In this scenario the access road would be shared by 
City staff and the public. Traffic control measures and additional signage would be 
needed.  

Relocation of bins will reduce congestion at the existing drop-off area. The location and 
arrangement of the dedicated drop-off bins shown on the drawing are conceptual and 
can be modified/adjusted as required. One (1) additional staff member will be required 
at the relocated bins to assist customers. Additional signage will be required at select 
locations to direct users to the appropriate location to dispose of materials. Relocation 
of bins for free items will help to distribute traffic more evenly between the grade 
separated drop-off area and the area north of the Municipal Curbside Recycling 
Transfer Facility further reducing congestion.  

Proposed work under this option may slightly improve but not resolve the issue of longer 
queuing and wait times anticipated at the weigh scales. 

COST ESTIMATE (2020 COSTS) 

 Capital Costs: $20,000 

 Operational Costs: Additional $80,000 per year for one (1) full time staff 

6.4 
 

Option 4, using the area east of the public drop off area, is expected to alleviate some 
congestion at the public drop-off area and improve operational efficiency. For this option 
a secondary grade separated public drop-off area, with upper and lower platforms, will 
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be constructed east of the existing public drop-off area. Some roll-off bins, specifically 
bins currently placed on the upper platform and bins for free items, will be relocated to 
the secondary drop-off area as required. Required work would include earthworks, site 
grading, constructing new access roads, retaining wall, etc. Details will be determined 
during the design phase. Approval from the MECP and an ECA amendment will be 
required.  

There are two (2) variations of Option 4. Under Option 4A, the secondary drop-off area 
will be accessed via site access roads. Under Option 4B, the secondary drop-off area 
will be accessed via Wilson Road. 

There are currently eight (8) grade separated sawtooth drop-off bays with bins on the 
lower platform, at the existing drop-off area. There are also four (4) roll-off bins placed 
on the upper platform, for a total of twelve (12) bins currently being utilized. The 
conceptual designs shown in Option 4 shows an additional eight (8) grade separated 
sawtooth drop-off bays at the secondary drop-off area. This would provide a total of 
sixteen (16) drop-off bays. Therefore, under this Option the City could add four (4) 
additional drop-off bins as/if required in the future. The location and arrangement of the 
drop-off bins shown on the drawing are conceptual and can be modified/adjusted as 
required. 

Relocating drop-off bins to the secondary drop-off area will reduce congestion 
experienced at the current drop-off area and overall site congestion. The design allows 
for one-way traffic flow through both the existing and secondary drop-off areas. At both 
locations, vehicles will back-up onto the desired drop-off bay and dispose of items. 
Vehicles with attached trailers will have adequate space to maneuver into position.  
Each drop-off bay can accommodate two vehicles. If the desired drop-off bay/bin is 
occupied, the vehicle will have to wait at the drop-off area until the bay is cleared. There 
is adequate space at both drop-off area for other vehicles to pass queued vehicles to 
access other vacant bin areas. If the City observes frequent queuing at a particular 
drop-off bay, an additional drop-off bin can be added for that material at one of the four 
(4) unoccupied drop-off bays. Furthermore, the drop-off bins can be rearranged to allow 
for an even distribution/flow of traffic (i.e. bins more frequently used can be spaced 
further apart). 

Approval from the MECP and an ECA amendment will be required. In addition, a 
geotechnical assessment to confirm the soil characteristics and foundation 
requirements for the proposed expansion and traffic study is required prior to the design 
phase.  



Lindsay Ops Landfill Future Infrastructure and Operations Study WSP | Page 40
City of Kawartha Lakes April 22 2022
171-10835-04

OPTION 4A: SECONDARY DROP-OFF AREA ACCESSED FROM SITE

Details of Option 4A are shown on Figure 6-3. The secondary grade separated 
sawtooth drop-off area will be accessed via the existing service road opposite to the 
existing access road to the current drop-off area. The existing service road will be 
expanded and upgraded to accommodate two-way traffic. The conceptual drawing 
shows relocation of all free items, except for scrap metals, HHW, and L&Y waste, to the 
secondary drop-off area. The drop-off bins can be relocated/rearranged between the 
two drop-off areas as required to distribute traffic more evenly. Additional signage will 
be required to direct traffic to the desired disposal bin. One (1) additional staff member 
will be required at the secondary drop-off area to assist customers. 

The existing service entrance off Wilson Road will be utilized by City staff for operation 
and maintenance of the secondary drop-off area. There is adequate space for service 
and maintenance vehicles to access the drop-off bins from the east side. Upgrades to 
the existing service entrance may be required to accommodate operation and 
maintenance vehicles. 

Proposed work under this Option 4A may slightly improve but does not resolve the issue 
of longer queuing and wait times anticipated at the weigh scales.

COST ESTIMATE (2020 COSTS)

Capital Costs: $1,746,250

Operational Costs: Additional $80,000 per year for one (1) full time staff

OPTION 4B: SECONDARY DROP-OFF AREA ACCESSED FROM WILSON 
ROAD

Details of Option 4B are shown on Figure 6-4 The secondary grade separated sawtooth 
drop-off area will be accessed via the existing service entrance off Wilson Road. Both 
Wilson Road and the existing service entrance will be expanded and upgraded to 
accommodate two-way traffic.  

The conceptual drawing shows relocation of all free items, except for HHW and L&Y 
waste, to the secondary drop-off area. A total of seven (7) bins will initially be relocated 
from the existing to the secondary drop-off area. As previously discussed, the 
conceptual design of the secondary drop-off area allows for eight (8) bins. Therefore, an 
additional drop-off bin can be added as needed. Customers using the secondary drop-
off area, used for disposal of free recyclables only, will not be required to weigh in or out 
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at the weigh scales. Additional signage will be required to direct traffic to the desired 
disposal bin. One (1) additional staff member will be required at the secondary drop-off 
area to assist customers. Reducing the number of vehicles required to pass over the 
inbound and outbound weigh scales will reduce traffic queuing and wait times at the 
weigh scales. 

The existing service road opposite to the existing access road to the current drop-off 
area will also be utilized by City staff for operation and maintenance of the secondary 
drop-off area. There is adequate space for service and maintenance vehicles to access 
the drop-off bins from the west side. Upgrades to the existing access road may be 
required to accommodate operation and maintenance vehicles. Vehicles hauling the 
roll-off bins off-site for disposal can weigh out at the outbound scales as required to 
maintain records of waste disposal.  

COST ESTIMATE (2020 COSTS) 

 Capital Costs: $2,186,250 

 Operational Costs: Additional $80,000 per year for one (1) full time staff 

6.5 
 

Option 5, redesign of the existing public drop-off area, will alleviate some congestion at 
the public drop-off area and improve operational efficiency. The existing public drop-off 
area will be completely redesigned to include additional grade separated sawtooth drop-
off bays and roll-off bins. A conceptual re-design of the drop-off area is shown on Figure 
6-5. The conceptual re-design maximizes the use of existing site infrastructure and 
features. It should be noted that this conceptual design can be modified to reflect any 
specific City needs. Traffic will enter the drop-off area from the south end, travel in a 
counter clockwise loop, and exit from the south end. The conceptual design has space 
for sixteen (16) sawtooth drop-off bays. Currently there is a total of twelve (12) drop-off 
bins on site. Four (4) additional drop-off bins can be added if required in the future. 
Required work would include earthworks, site grading, access roads, retaining wall, etc. 
In addition, geotechnical and traffic studies are required prior to the design phase. 
Approval from the MECP and an ECA amendment will be required. 

The re-design/expansion of the existing drop-off area will significantly reduce 
congestion at the drop-off area as well as overall site congestion. The design allows for 
one-way traffic to flow through the re-designed drop-off area. Vehicles will back-up onto 
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the desired drop-off bay and dispose of items. Vehicles with attached trailers will have 
adequate space to maneuver into position. Each drop-off bay can accommodate two 
vehicles. If the desired drop-off bay/bin is occupied, the vehicle will have to wait at the 
drop-off area until the bay is cleared. There is adequate space at the drop-off area for 
other vehicles to pass queued vehicles. If the City observes frequent queuing at a 
specific drop-off bay, an additional drop-off bin can be added for that material at one of 
the four (4) unoccupied drop-off bays. The drop-off bins can be rearranged to allow for 
an even distribution/flow of traffic (i.e. bins more frequently used can be spaced further 
apart).  

There is adequate space for service and maintenance vehicles to access the drop-off 
bins from the east and west side of the drop-off area. The existing service entrance will 
not be accessible by the public and will only be used by service vehicles. The access 
road to the L&Y waste compost facility and adjacent drainage ditches will be relocated 
east of the expanded drop-off area. Additional signage will be required at select 
locations to ensure residents are directed to the appropriate location to dispose of 
materials. Due to the close proximity of the drop-off areas, it is assumed that one (1) 
staff will be capable of assisting customers. However, if required in the future, an 
additional staff can be hired. 

Proposed work under this option may slightly improve but does not resolve the issue of 
longer queuing and wait times anticipated at the weigh scales. 

COST ESTIMATE (2020 COSTS) 

 Capital Costs: $3,814,910 

 Operational Costs: No additional cost if one (1) staff can continue to assist 
customers at the public drop-off area 

6.6 
 

With wastes and recyclables currently managed by the Fenelon and Laxton landfills 
directed to the Lindsay Ops landfill in 2024, increased traffic and more lengthy queuing 
at the weigh scales could be expected unless modification are made on site. Under 
Option 6, the existing outbound weigh scale will be replaced with a new outbound scale 
installed approximately 200 m south of its current location (closer to the main site 
entrance) to allow outbound traffic a queuing lane to wait on the access road and away 
from the drop off area. The existing inbound scale will be replaced with a new scale and 
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a second inbound scale will be added adjacent to the existing weigh scale. A new 
access road will be constructed east of the existing access road and will be utilized for 
inbound traffic only. The new road will access the two (2) new inbound scales to allow 
for queuing of additional vehicles. The new access road will be wide enough to provide 
two (2) lane queuing, doubling the current capacity. Option 6 will create additional 
(approximately double) queuing capacity which will result in reduced waiting times at the 
scales. Details of proposed works are shown on Figure 6-6. 

A new outbound scale and scalehouse will be located closer to the site entrance as 
shown on Figure 6-6 to provide additional space for queuing of outbound vehicles. A 
new scalehouse will be placed in between the two new inbound scales. Incoming 
vehicles will be able to select the scale with the shorter queue. During non-peak times 
the City can operate a single inbound scale. The existing access road will be utilized for 
outbound traffic only. There is also adequate space for installation of a second 
outbound scale if required in the future.   

Alternatively, in order to reduce capital cost, one or both of the existing weigh scales 
can be utilized instead of the purchase of new scales. However, replacement of the 
existing weigh scales will likely be required in the next few years due to current, ongoing 
maintenance and repair issues as previously noted in this report. In any event, one new 
scale and scalehouse will be required in Option 6. 

The required work will include earthworks, site grading, new access road, electrical 
work, new scales and scalehouse, etc. Approval from the MECP and an ECA 
amendment will be required. In addition, geotechnical and traffic studies are required 
prior to the design phase. 

Two (2) staff will operate the inbound scalehouse (one at each scale). An additional 
staff will be required to operate the outbound scalehouse and scale. During off-peak 
hours only one staff may be required to operate the inbound scales.  

Two (2) inbound weigh scales will reduce queuing and wait times at the inbound weigh 
scales and is expected to eliminate vehicle backed up onto Wilson Road during peak 
hours. A new outbound scale further south will provide additional queuing room for 
outbound traffic. 

The proposed work under this option does not affect waste disposal operations. 
Congestion is still expected to occur at the existing public drop-off area. This option, in 
conjunction with one of the other options identified to reduce congestion, would 
significantly increase the overall operational efficiency of the landfill site.  
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COST ESTIMATE (2020 COSTS) 

 Capital Costs: $1,677,500 with three (3) new weigh scales installed 

 Operational Costs: Additional $90,000 per year which includes $80,000 per year 
for one (1) full time staff and $10,000 per year for maintenance of one (1) 
additional weigh scale  

6.7  

The following table summarizes the advantages and disadvantages of the six (6) 
options discussed above and provides high-level capital and additional operating costs 
associated with each option.  

Table 6-1 Summary of Advantages and Disadvantages for Proposed Options 

Option Advantages Disadvantages 
Cost 
Estimate 

Option 1: Do 
Nothing 

 No cost 
 No changes to current 
operations or traffic 
patterns 

 Does not address 
existing congestion and 
queues or anticipated 
increased traffic at the 
public drop-off area 
 Does not address 
longer queues and wait 
times anticipated at the 
weigh scales 
 Existing weigh scales 
will continue to 
malfunction and require 
frequent repair if not 
replaced 

 Capital: 
$0 
 Operational: 
$0 
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Option Advantages Disadvantages 
Cost 
Estimate 

Option 2: 
Expand 
Existing 
Public Drop-
Off Area 

 Relatively lower capital 
cost compared to other 
options 
 No changes to current 
operations or traffic 
patterns 
 Increases the size of the 
drop-off area allowing 
additional room for 
traffic to maneuver 

 Congestion and queues 
anticipated at the public 
drop-off area, however 
less congestion than 
Option 1 
 Does not address 
longer queues and wait 
times anticipated at the 
weigh scales 

 Capital: 
$118,250 
 Operational: 
$0 

Option 3: 
Utilize Area 
North of 
Municipal 
Curbside 
Recycling 
Transfer 
Facility 

 Relatively low capital 
cost compared to other 
options 
 Reduces congestion 
and queues at the 
public drop-off areas 

 Relocated bins placed 
at grade may be more 
difficult for (elderly or 
physically challenged) 
public to use when 
disposing items 
 Does not address 
longer queues and wait 
times anticipated at the 
weigh scales 

 Requires additional 
signage and staff 

 Capital: 
$20,000 
 Operational: 
$80,000 per 
year  

Option 4A: 
Utilize Area 
East of 
Existing 
Public Drop-
off Area 
(Accessed 
from Site) 

 Reduces congestion 
and queues at the 
public drop-off areas 
 Allows easier disposal 
of items from elevated 
platform compared to at 
grade (Option 3) 

 Relatively higher capital 
cost 
 Does not address 
longer queues and wait 
times anticipated at the 
weigh scales 
 Requires additional 
signage and staff 

 Capital: 
$1,746,250 
 Operational: 
$80,000 per 
year 



 
 

Lindsay Ops Landfill Future Infrastructure and Operations Study WSP | Page 46 
City of Kawartha Lakes April 22 2022 
171-10835-04 

Option Advantages Disadvantages 
Cost 
Estimate 

Option 4B: 
Utilize Area 
East of 
Existing 
Public Drop-
off Area 
(Accessed 
from Wilson 
Road) 

 Reduces congestion 
and queues at the 
public drop-off areas 

 Reduces queues and 
wait times at the weigh 
scales 
 Allows easier disposal 
of items from elevated 
platform compared to at 
grade (Option 3) 

 Relatively higher capital 
cost 
 Requires additional 
signage and staff  
 Having the recyclable 
disposal area separate 
from waste disposal 
area could increase 
contamination of 
recyclables or increase 
waste placed by users 
unless carefully 
monitored by staff 
 Vehicles disposing 
recyclables will not be 
individually weighed 
(less data available for 
record keeping) 

 Capital: 
$2,186,250 
 Operational: 
$80,000 per 
year 

Option 5: 
Redesign 
Existing 
Public Drop-
off Area 

 Reduces congestion 
and queues at the 
public drop-off area 

 Allows easier disposal 
of items from elevated 
platform compared to at 
grade (Option 3) 
 One public drop-off area 
instead of two separate 
areas 

 Highest capital cost 
option  

 Does not address 
longer queues and wait 
times anticipated at the 
weigh scales 
 Requires additional 
signage and possibly 
additional staff 

 Capital: 
$3,814,910 

 Operational: 
$0 
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Option Advantages Disadvantages
Cost
Estimate

Option 6: 
Replace 
Existing 
Weigh 
Scales and 
Install 
Additional 
Weigh Scale

Reduces queues and 
wait times at the weigh 
scales (both inbound 
and outbound) which 
reduces potential for 
traffic to back up into 
the landfill and onto 
Wilson Road
New weigh scales 
installed which 
addresses existing 
scale malfunctions

Relatively higher capital 
cost
Congestion and queues
still anticipated at the 
public drop-off area 
(same as Option 1)

Requires additional staff

Capital:
$1,677,500
Operational:
$90,000 per 
year

Notes:
1. All costs are in 2020 dollar values.

6.8

The following identifies other options that could be combined with one or more of the 
above options to further reduce traffic and other operational impacts at the Lindsay Ops 
landfill.

REPLACEMENT OF EXISTING SCALES

The existing inbound and outbound scales are nearing the end of their service life. Both 
inbound and outbound scales are malfunctioning on a regular basis and require 
frequent maintenance and repair. It is recommended that both inbound and outbound 
scales be replaced with new scales for continued operation of the landfill. This will be 
particularly important with additional traffic once the Fenelon and Laxton landfills close 
and materials are diverted to the Lindsay Ops Landfill.

The estimated cost to install one (1) new weigh scale is approximately $250,000. This 
includes costs for earthworks, electrical, communications, mechanical and 
instrumentation. Therefore, the total cost to replace both the inbound and outbound 
scale would be approximately $500,000.

The cost to replace both inbound and outbound weigh scales were not included in any 
other options discussed with the exception of Option 6. 
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ESTABLISH TRANSFER STATIONS AT FENELON AND/OR LAXTON 
LANDFILLS AFTER SITE CLOSURE

Residents, including seasonal residents and businesses, are accustomed to the 
convenience of using the Fenelon & Laxton landfills. To reduce use of the Lindsay Ops 
landfill when these sites close, transfer depots could be established at one or both sites. 
All existing infrastructure at these sites including weigh scales and roll-off bins will 
continue to be utilized. Roll-off bins for diverted materials will continue to be hauled off-
site to appropriate facilities for recycling. Additional roll-off bin(s) will be added for 
disposal of waste. Roll-off bins for waste will be hauled to either Lindsay Ops or another 
City owned landfill for disposal. In order to maintain the current level of service is it 
assumed that both sites will operate under current operating hours. If desired to reduce 
costs, operating hours could be reduced as determined by the City. Approval from the 
MECP and an ECA amendment will be required to operate the sites as transfer stations.

For this option it is assumed that if Fenelon and Laxton are operated as transfer stations 
there will be minimal impact to the traffic volumes anticipated at the Lindsay Ops landfill. 
Haul vehicles may take waste and some diverted materials to Lindsay Ops landfill. 
However, s or private contractors can be directed to
dispose of materials only during off-peak hours to minimize traffic impacts. This may not 
be achievable during peak times when residents generally tend to dispose of excess 
material (spring and fall clean up times).

Under a best possible scenario, the transfer stations at Fenelon and Laxton will divert all 
waste and recyclables to alternate facilities. In that scenario, the Lindsay Ops landfill will 
reach its waste disposal capacity in mid-2035. Based solely on the anticipated 
population growth in the City, the projected traffic volumes expected at Lindsay Ops in 
2035 is about 20% higher than current traffic volumes. Detailed calculations of the 
projected traffic volumes can be found in Appendix A. It is evident, that even with 
diversion of waste and recyclables from Fenelon and Laxton landfills to other facilities, 
some infrastructure and operation upgrades are still required at the Lindsay Ops landfill 
to provide better service, or at least match the current level of service. 

TRANSFER STATION AT FENELON LANDFILL 

The Fenelon landfill will continue to operate on Mondays, Wednesday, and Saturdays 
from 9:00 AM to 5:00 PM as a transfer station. L&Y waste, HHW, recyclables 
(containers and fibres), WEEE, scrap metals and waste will be collected and diverted to 
appropriate recycling/disposal facilities. 
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The existing scale will continue to be used for both inbound and outbound traffic. For 
this analysis it is assumed the existing scale is in good working condition and a 
replacement scale is not required to operate the site as a transfer station. Two (2) full 
time staff will be required for continued operation of the transfer station. One staff will 
operate the scalehouse while the other staff assists users at the public drop-off area. 

The capital cost, which includes site grading and preparation for an additional roll-off bin 
for waste diversion, is approximately $20,000. The estimated operational cost to 
operate a transfer station at the Fenelon landfill is approximately $140,000 per year. 
This includes the cost for site staff, operations, maintenance, and reporting. The costs
for hauling and disposal/recycling of diverted materials were not included in the 
operational cost since this cost would be incurred by the City regardless of operation of 
a transfer station at Fenelon.

TRANSFER STATION AT LAXTON LANDFILL 

The Laxton landfill will continue to operate as a transfer station under current seasonal 
hours as indicated on Section 2.2.3. As such, this transfer station would continue to 
provide a level of service to seasonal residents on Sundays and holidays. L&Y waste,
recyclables (containers and fibres), WEEE, scrap metals and waste will be collected 
and diverted to appropriate recycling/disposal facilities. 

The existing scale will continue to be used for both inbound and outbound traffic. City 
staff indicated that a new scale was recently installed at the Laxton landfill. Therefore, 
for this analysis it is assumed the existing scale is in good working condition and a 
replacement scale is not required to operate the site as a transfer station. One (1) full 
time staff will be required for continued operation of the transfer station. The staff will 
operate the scalehouse as well as assist users at the public drop-off area. 

The capital cost, which includes site grading and preparation for an additional roll-off bin 
for waste diversion, is approximately $20,000. The approximate operational cost to 
operate a transfer station at the Laxton landfill is approximately $55,000 per year. This 
includes cost for site staff, operations, maintenance, and reporting. The cost for hauling 
and disposal/recycling of diverted materials were not included in the operational since 
this cost would be incurred by the City regardless of operation of a transfer station at 
Laxton.

EXPANSION OF FENELON AND/OR LAXTON LANDFILLS

WSP completed feasibility studies in 2021 to assess the for potential expansions of the 
Fenelon and Laxton landfills and increasing the landfilling capacity at each site. Below is 
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a summary of findings from study. Copies of the feasibility studies for both Fenelon and 
Laxton landfills can be found in Appendix D and Appendix E respectively. 

The feasibility studies demonstrated both Fenelon and Laxton landfills could be 
expanded to allow for additional landfilling capacity and delay the closure of both 
landfills by a few years. It is understood that the MECP generally grants approval for a 
landfill to increase their landfilling capacity up to a maximum of 40,000 m3 as an 
amendment to the existing ECA. Continued operation of Fenelon and Laxton landfills 
will delay the influx of additional traffic anticipated at the Lindsay Ops landfill for a few 
years. In order to maintain the current level of service is it assumed that both sites will 
operate under current operating hours. ECA amendments will be required for each site 
to increase the landfilling capacities. 

EXPANSION OF FENELON LANDFILL  

Four (4) options were considered in the feasibility study for expansion of the Fenelon 
Landfill. Three (3) options proposed to increase the landfilling capacity of the site by 
approximately 40,000 m3. Considering an average waste disposal rate of 14,741 m3 per 
year, the additional capacity will extend closure of the site to 2027. The fourth option 
combines the previous three (3) options to increase the landfilling capacity of the site by 
approximately 142,400 m3. Considering an average waste disposal rate of 14,741 m3 
per year, the additional capacity will extend closure of the site to 2034. 

Option 1  Existing 4H:1V side slopes in Phase 1 will be extended up approximately 3 
m and transition to 5% at the top of the landfill to a peak elevation 275 metres above 
sea level (MASL). The cost for Option 1 was estimated to be approximately $281,075. 

Option 2  Existing 4H:1V side slopes in the east part of Phase 1 and west part of 
Phase 2 will be extended up approximately 4 m and transition to 5% at the top of the 
landfill to a peak elevation 276 MASL. The cost for Option 2 was estimated to be 
approximately $210,100. 

Option 3  Existing 4H:1V side slopes in Phase 2 will be extended south for a lateral 
expansion. The slopes will also be extended up approximately 4.5 m and transition to 
5% at the top of the landfill to a peak elevation 275.5 MASL. The cost for Option 3 was 
estimated to be approximately $88,700 (rounded to $90,000). 

Option 4  Combines Options 1, 2 and 3. The cost for Option 4 was estimated to be 
approximately $1,508,075. A more comprehensive approval process will be required for 
Option 4 compared to the previous three (3) options as the increase in landfilling 
capacity is larger than 40,000 m3. Considering the level of effort required to obtain the 
environmental approvals and associated fees for Option 4, alternatives that take into 
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consideration steeper side slopes or additional lands can be contemplated to extend the 
site life by another 20 years or more.

EXPANSION OF LAXTON LANDFILL 

Two (2) options were considered in the feasibility study for expansion of the Laxton 
Landfill. 

Option 1 The approved top of waste elevation of 280 MASL will be increased to an 
elevation of 282.5 MASL. Existing 4H:1V side slopes will be extended up approximately 
4.5 m and then transition to a 5% slope to a peak elevation of 282.5 MASL. The 
additional capacity gained with this option is estimated to be approximately 15,500 m3. 
Considering an average waste disposal rate of 4,500 m3 per year, the additional 
capacity will extend closure of the site to 2028. The cost for Option 1 was estimated to 
be approximately $301,200 (rounded to $305,000).

Option 2 The approved top of waste elevation of 280 MASL will be increased to an 
elevation of 283.5 MASL. Existing 4H:1V side slopes will be extended up approximately 
5.2 m at 3H:1V side slopes and then transition to a 5% slope to a peak elevation of 
283.5 MASL. The additional capacity gained with this option is estimated to be 
approximately 21,500 m3. Considering an average fill rate of 4,500 m3 per year, the 
additional capacity will extend closure of the site to 2029. The cost for Option 2 was also 
estimated to be approximately $301,200 (rounded to $305,000).

REDIRECT TRAFFIC TO ELDON AND SOMERVILLE LANDFILL 

This study assumes that upon closure of the Fenelon and Laxton landfills the City will 
send waste and recyclables that were being landfilled at these sites to the Lindsay Ops 
landfill. If the City redirects some waste and recyclables to either the Eldon and/or 
Somerville landfill the impact on the Lindsay Ops landfill will be reduced. However, even 
with diversion of waste and recyclables to other landfill sites, some infrastructure and 
operation upgrades are still required at the Lindsay Ops landfill due to the expected 
population growth in order to maintain or improve the existing level of service. Current 
site operations and remaining site life of Eldon and/or Somerville landfills will be 
impacted if waste and recyclables are diverted to those sites. 

NO USE OF WEIGH SCALES FOR FREE MATERIALS

The City currently requires all vehicles to weigh in and out at the weigh scales
regardless of the type or amount of materials being brought in. Under this option, 
vehicles disposing of recyclable items that are permitted to be disposed at no charge, 
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will not be required to weigh in or out at the weigh scales. Vehicles disposing of free 
items will instead use weigh scales bypass lanes. Additional signage will be installed on 
site to direct traffic. Additional staff may be required to enforce that only vehicles with 
free recyclable items are using the bypassing lanes. Vehicles hauling the roll-off bins 
off-site for disposal can weigh out at the outbound scales as required to maintain 
records of recyclables received. Reducing the number of vehicles required to pass over 
the inbound and outbound weigh scales will reduce traffic queuing and wait times at the 
weigh scales.

OPEN LANDFILL ON WEDNESDAYS AND/OR EXTEND SATURDAY HOURS

Currently, the Lindsay Ops landfill is closed on Wednesdays in the summer and closes 
at 3 pm on Saturdays. Opening the landfill on Wednesdays in the summer and 
extending Saturday hours will provide more opportunity for residents to go to the landfill, 
which could reduce demand during peak time hours. Increasing operating hours will 
require an amendment to the ECA if the hours are outside currently approved operating 
hours.

USE OF COMPACTED BINS

The implementation of a compacted bin (i.e., Transtor) can be considered for the 
disposal of recyclable materials to reduce the number of hauling trips off site. This type 
of container integrates easily with compacting trailers to maximize payload. The 
estimated capital cost one (1) compacted bin is approximately $150,000. Operational 
costs, which includes maintenance for one (1) compacted bin is approximately $5,000 
per year.

7

7.1

The options identified in Section 6 were presented to the City for their review and 
feedback. These options were also presented Waste Management 
Advisory Committee on November 16, 2020 and the Public Review Committee on 
November 18, 2020. Feedback received from both presentations
engineering department were considered and incorporated into this report.
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7.2  

management by producers between January 1, 2023 and December 31, 2025. The 
details of the program are currently unavailable, and as such, the implications of the 

 is not considered in this report. 

Organic Waste Policy Statement (2018) the 
City is required to provide green bin waste collection options within the urban settlement 
areas by 2025. Depending on the approach selected by the City, this could affect 
operations and traffic at the Lindsay Ops landfill, if the site is utilized for any component 
of that program. 

As such, the City may want to consider deferring construction of major upgrades to the 
it has determined how Ontario BBR program 

transition and Organic Waste Policy directives will impact waste management operation 
in the City. 

7.3  

and feedback received from the City, three (3) different 
recommendations are considered feasible. Recommendation A is based on closure of 
the Fenelon and Laxton landfill sites once their currently approved landfill capacity is 
reached in 2023/2024. In order to accommodate increased traffic diverted from these 
sites, capital upgrades are required at the Lindsay Ops landfill to maintain or improve 
current level of service. 

Recommendation B is based on obtaining approvals to allow for additional landfilling 
capacity at both Fenelon and Laxton landfills
Study of the Fenelon landfill, increasing the landfilling capacity at the site by 
approximately 40,000 m3 will allow the site to remain operational until at least 2027 (and 
likely longer if winter closure continues)
of the Laxton landfill, increasing the landfilling capacity at the site by approximately 
21,500 m3 will allow the site to remain operational until 2029. Continued operation of 
these sites will reduce the traffic impact on the Lindsay Ops landfill. Upgrades at the 
Lindsay Ops landfill will still be required to maintain or improve current level of service, 
but recommended upgrades are not as extensive as those in Recommendation A.  

Recommendation C is based on operation of the Fenelon and Laxton landfill sites as 
transfer stations once approved landfilling capacity is reached. Recommendation C 
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should be considered after implementation of Recommendation B to increase the site 
lives at the Fenelon and Laxton landfills. Operation of these sites as transfer stations 
will reduce the traffic impact on the Lindsay Ops landfill. Upgrades at the Lindsay Ops 
landfill under Recommendation B is still required to maintain or improve current level of 
service.  

RECOMMENDATION A 

Additional traffic due to the closure of Fenelon and Laxton landfills will negatively impact 
the current level of service at the Lindsay Ops landfill. A combination of one or more 
options presented in Section 6 should be considered by the City for implementation at 
the Lindsay Ops landfill to maintain the level of service expected by the City and users 
when Fenelon and Laxton waste is diverted to Lindsay Ops. 
the following options are recommended:  

 Redesign the existing public drop-off area (Option 5) 

 Replace existing weigh scales, relocate outbound weigh scale and install 
additional inbound weigh scale (Option 6) 

 Based on projected incoming waste tonnages, the allowable daily fill rate of 
240 tonnes is expected to be exceeded more frequently in the future. 
Therefore, the average daily incoming waste tonnage for the site should 
continue to be monitored. The ECA condition should be amended if/when 
required to increase the allowable daily fill rate.  

Details of proposed works under Recommendation A are shown on Figure 7-1. 
Redesign of the existing drop-off area will streamline disposal of waste and recyclables 
and significantly reduce traffic congestion experienced in this area. Installation of an 
additional inbound weigh scale will reduce queuing and wait times at the inbound weigh 
scales and is expected to eliminate vehicle queuing onto Wilson Road during peak 
hours. A new outbound weigh scale further south will provide additional queuing room 
for outbound traffic. Replacement of existing scales will reduce down time due to repair 
and maintenance.  

RECOMMENDATION B 

D blue 
box recycling and organics diversion program requirements as well as that the City is 
currently undertaking a long-term waste management needs study, the City may want to 
avoid pursuing large capital projects at this time. Therefore, in the short-term, the 
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following measures are recommended to improve existing operations at the Lindsay 
Ops landfill.  

 Seek approval to increase landfilling capacity at the Fenelon landfill by 
approximately 40,000 m3 and Laxton landfill by approximately 21,500 m3 and 
continue to operate the landfills until 2027 and 2029 respectively. This will 
minimize the traffic impact at the Lindsay Ops landfill. 

 Relocate roll-off bins, particularly bins currently placed on the upper platform and 
bins for free items, to the north of the Municipal Curbside Recycling Transfer 
Facility (Option 3).  

 Replace existing weigh scales, relocate outbound weigh scale and install 
additional inbound weigh scale (Option 6) 

 Based on projected incoming waste tonnages, the allowable daily fill rate of 240 
tonnes is expected to be exceeded more frequently in the future. Therefore, the 
average daily incoming waste tonnage for the site should continue to be 
monitored. The ECA condition should be amended if/when required to increase 
the allowable daily fill rate.  

 If required, other options to improve site infrastructure and management of waste 

 

Details of proposed works under Recommendation B are shown on Figure 7-2. These 
options will reduce the influx of traffic from Fenelon and Laxton landfills, reduce 
congestion and improve traffic flow through the public drop-off areas, provide additional 
queuing, and reduce the frequency/costs associated with maintenance of the weigh 
scales. Depending on 
waste collection program, other infrastructure upgrade options at the Lindsay Ops 
landfill can be considered in the future.  

RECOMMENDATION C 

Recommendation C can be considered after implementation of Recommendation B to 
help maintain or improve level of service at the Lindsay Ops Landfill. The following 
measures are recommended for when the Fenelon and Laxton landfills reach their 
extended capacity in 2027 and 2029 respectively. 

 Continue to operate both Fenelon and Laxton landfills sites as transfer stations 
for both waste and recyclables upon closure to maintain level of service provided 
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to residents using the two sites. This will minimize the traffic impact at the 
Lindsay Ops landfill. 

 Direct waste from the Laxton transfer station to either the Somerville or Eldon 
landfills, which are both closer to the Laxton landfill than the Lindsay Ops landfill. 

 Possibly direct waste from the Fenelon transfer station to the Eldon landfill which 
is approximately the same distance from the Fenelon landfill as the Lindsay Ops 
landfill. 

7.4  

The City is currently conducting a future waste management options study to review 
waste disposal options after the Lindsay Ops landfill reaches its approved waste 
disposal capacity. The outcome of that study may have an impact on the timing of the 
implementation of the recommendations presented. 

RECOMMENDATION A  

The redesign of the existing drop-off area will help alleviate existing congestion as well 
as future congestion and therefore should be implemented as soon as possible. In order 
to redesign the existing public drop-off area approval from the MECP is required. As the 
regulatory approvals process can be quite lengthy, the City should commence the 
approval process as soon as possible. 

Installation of an additional inbound weigh scale and relocation of the outbound weigh 
scale are operational changes and therefore approval from MECP is not required. 
These changes can be implemented by the City at any time. However, since traffic 
congestion and weigh scale malfunction is already an issue on site, implementing these 
upgrades as soon as possible is recommended. 

RECOMMENDATION B  

In order to increase the landfilling capacities at the Fenelon and Laxton landfills an 
amendment to the ECA will be required. As the regulatory approvals process can be 
quite lengthy, the City should commence the approval process as soon as possible.  

Relocation of roll-off bins to the north of the Municipal Curbside Recycling Transfer 
Facility (Option 3), installation of an additional weigh scale, as well as relocation of the 
outbound weigh scale south of its current location are operational changes and 
therefore approval from MECP is not required. These changes can be implemented by 
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the City at any time. However, since traffic congestion and weigh scale malfunction is 
already an issue on site, implementing these upgrades as soon as possible is 
recommended.  

RECOMMENDATION C  

In order to operate the Fenelon and Laxton landfills as transfer stations upon closure in 
2027 and 2029 respectively, approval from the MECP is required. Approvals, design, 
and construction of a transfer station can take up to 2 years to complete. Therefore, 
design and approval process to operate the Fenelon landfill as a transfer station should 
start by 2025. Design and approval process to operate the Laxton landfill as a transfer 
station should start by 2027. 

7.5  

Tables 7-1, 7-2 and 7-3 below summarizes the approximate costs associated with the 
recommended options. The operational costs indicated below only include additional 
costs to be incurred as a result of the proposed upgrades. 

RECOMMENDATION A 

Table 7-1 Recommendation A Cost Estimate 

Proposed Work  Capital Cost 
Operational 

Cost  
(Per year) 

Redesign the existing public drop-off area 
(Option 5) 

$3,814,910 $0 

Replace existing weigh scales, relocate 
outbound weigh scale and install additional 
inbound weigh scale (Option 6) 

$1,677,500 $90,000 

Total $5,492,410 $90,000 

Notes: 
1. All costs are in 2020 dollar values. 

The capital cost for the proposed work is approximately $5,492,410 and the operational 
costs are approximately $90,000 per year. However, it is anticipated that there will be 
some operational cost savings as a result of closure of Fenelon and Laxton landfills. 
Operational cost savings from closure of the Fenelon landfill is approximately $215,000 
per year and the Laxton landfill is approximately $120,000 per year for a total of 
$335,000 per year. Detailed cost savings calculations are provided in Appendix C.  
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As noted in this report, there is congestion leading to queuing back ups and delays 
during peak times at the existing drop-off area. The redesign of the drop-off area will 
address that existing congestion. This congestion and queuing back ups have reduced 
level of service and results from increased use of the site due to population growth. 
Therefore, costs related to the redesign of the public drop-off area may be eligible for 
development charges funding. A Development Charges Background Study (Watson & 
Associates, October 2019) indicated that some waste management services are eligible 
for development charges recovery. Specifically, waste diversion facilities and waste 
diversion vehicles and equipment (with a 7 year or greater lifespan) were eligible. 
However, landfills and other disposal facilities, as well as landfill collection, transfer 
vehicles and equipment were not eligible for development charges recovery. 

If there are development charges reserve funds for waste diversion, then the capital 
cost component of the public drop-off redesign related to waste diversion activities could 
be eligible for development charges funds. Out of the twelve (12) roll-off bins located at 
the public drop-off area, four (4) bins are used for the collection and disposal of waste. 
The remaining eight (8) bins are utilized for diversion of materials from the landfill. 
Therefore, approximately 67% of the costs associated with redesign of the public drop-
off area may be eligible for development charges funds. 

RECOMMENDATION B 

Table 7-2 Recommendation B Cost Estimate 

Proposed Work  Capital Cost 
Operational 

Cost  
(Per year) 

Expansion of Fenelon and Laxton landfills $395,000  
Relocate roll-off bins north of the Municipal 
Curbside Recycling Transfer Facility (Option 3) 

$20,000 $80,000 

Replace existing weigh scales, relocate 
outbound weigh scale and install additional 
inbound weigh scale (Option 6) 

$1,677,500 $90,000 

Total $2,092,500 $170,000 

Notes: 
1. All costs are in 2020 dollar values. 

The capital cost for the proposed work is approximately $2,092,500 and the operational 
costs are approximately $170,000 per year.  

Similar to Recommendation A, the costs related to relocating the roll-off bins north of 
the Municipal Curbside Recycling Transfer Facility (Option 3) may be eligible for 
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development charges funding as the current issues at the public drop-off can be 
attributed to additional use based on population growth. In the conceptual drawing 
prepared for Option 3, all of the roll-off bins relocated north of the Municipal Curbside 
Recycling Transfer Facility are to be utilized for diversion of materials from the landfill. 
Therefore, 100% of the costs associated with relocation of the roll-off bins may be 
eligible for development charges funds. 

RECOMMENDATION C 

Table 7-3 Recommendation C Cost Estimate 

Proposed Work  Capital Cost 
Operational 

Cost  
(Per year) 

Operate Fenelon and Laxton landfills as 
Transfer Stations 

$40,000 $195,000 

Total $40,000 $195,000 

Notes: 
1. All costs are in 2020 dollar values. 

The capital cost for the proposed work is approximately $40,000 and the current 
operational costs related to operating both sites are approximately $195,000 per year. 
Operational cost savings from closure of the Fenelon landfill is approximately $215,000 
per year and the Laxton landfill is approximately $120,000 per year for a total of 
$335,000 per year. Detailed cost savings calculations are provided in Appendix C. 

Table 7-4 below summarizes the costs and savings for Recommendations A, B and C. 

Table 7-4 Cost Estimate Summary 

 
Recommendation 

A 
Recommendation 

B 
Recommendation 

C 

Capital Cost $5,492,410 $2,092,500 $40,000 
Operational 
Cost  
(Per year) 

$90,000 $170,000 $195,000 

Operational 
Savings 
(Per year) 

$335,000 - $335,000 

Net Operational 
Cost (Per Year) 

-$245,000 $170,000 -$140,000 
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Recommendation 

A 
Recommendation 

B 
Recommendation 

C 

Costs 
Potentially 
Eligible for 
Development 
Charges Funds 

$2,555,990 $20,000 - 

Notes: 
1. Costs potentially eligible for development charges for Recommendation A calculated 
based on 67% of $3,814,910 (Option 5). 
2. Costs potentially eligible for development charges for Recommendation B calculated 
based on 100% of $20,000 (Option 3). 
3. Negative cost indicate savings. 
4. All costs are in 2020 dollar values. 

8  

AMR: Annual Monitoring Report 

BBR: Blue Box Recycling 

City: City of Kawartha Lakes 

County: County of Victoria 

C&D: Construction and Demolition  

EA: Environmental Assessment 

ECA: Environmental Compliance Approval 

EPA: Environmental Protection Act 

EPR: Extended Producer Responsibility 

GMS: Growth Management Strategy 

ha: hectare 

HHW: Household Hazardous Waste 
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IWMS: Integrated Waste Management Strategy 

kg: kilogram  

km: kilometre 

L&Y: Leaf and Yard 

m: metre 

MASL: Metres Above Sea Level 

MECP: Ontario Ministry of the Environment, Conservation and Parks 

MRF: Materials Recycling Facility 

RPRA: Resource Productivity and Recovery Authority 

SSO: Source Separated Organics 

SWMMP: Solid Waste Management Master Plan 

TIS: Traffic Impact Study 

UEM: Urban & Environmental Management Inc. 

WEEE: Waste Electrical and Electronic Equipment 

WSP: WSP Canada Inc. 

9  

Azimuth Environmental Consulting Inc. June 2020. Laxton Waste Disposal Site 2019 
Annual Monitoring Report.  

Azimuth Environmental Consulting Inc. June 2020. Lindsay OPS Landfill Annual Status 
Report 2019.  

Azimuth Environmental Consulting Inc. May 2020. Fenelon Waste Disposal Site 2019 
Annual Monitoring Report.  

City of Kawartha Lakes. August 2015. The Making Waste Matter: Integrated Waste 
Management Strategy. 
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MHBC Planning Ltd. March 2010. The City of Kawartha Lakes Growth Management 
Strategy and Municipal Master Plan. 

Urban & Environmental Management Inc. February 2012. City of Kawartha Lakes Solid 
Waste Management Master Plan Update. 

Watson & Associates Economists Ltd. October 2019. Development Charges 
Background Study
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LANDFILL EXPANSION FEASIBILITY STUDY

DECEMBER 07, 2021 FINAL REPORT



WSP Canada Inc.

LANDFILL EXPANSION
FEASIBILITY STUDY

CITY OF KAWARTHA LAKES

FINAL REPORT

PROJECT NO.: 171-10835-04
DATE: DECEMBER 07, 2021

WSP
SUITE 300
4 HUGHSON STREET SOUTH
HAMILTON, ON, CANADA  L8N 3Z1

T: +1 905 529-4414
F: +1 905 521-2699
WSP.COM



WSP Canada Inc.

SUITE 300
4 HUGHSON STREET SOUTH

HAMILTON, ON, CANADA  L8N 3Z1

T: +1 905 529-4414
F: +1 905 521-2699

wsp.com

December 07, 2021

Tauhid Khan, CET, EIT, M.Sc.
Asset Management Coordinator
Department of Engineering & Corporate Assets
City of Kawartha Lakes
322 Kent St. West, Lindsay, ON, K9V 4T7

Dear Mr. Khan:

Subject: Fenelon Landfill Expansion Feasibility Study

Please find attached the Landfill Expansion Feasibility Study for the Fenelon Landfill (Site)
currently governed by Ministry of the Environment, Conservation and Parks (MECP)
Environmental Compliance Approval (ECA) No. A321206.

The proposed Site expansion contemplates three alternatives to allow increasing the remaining
capacity by less than 40,000 m3 and one alternative combining the proposed options to optimize
landfill airspace.

Should you require further information concerning this report, please contact the undersigned at
647-261-6062, or by email to Cristina.Olarte@wsp.com.

Yours sincerely,

Cristina Olarte, P.Eng., EP
Waste Management Engineer

Encl.
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WSP Canada Inc. (“WSP”) prepared this report solely for the use of the intended recipient, CITY OF KAWARTHA LAKES, in
accordance with the professional services agreement between the parties. In the event a contract has not been executed, the
parties agree that the WSP General Terms for Consultant shall govern their business relationship which was provided to you prior
to the preparation of this report.

The report is intended to be used in its entirety. No excerpts may be taken to be representative of the findings in the assessment.

The conclusions presented in this report are based on work performed by trained, professional and technical staff, in accordance
with their reasonable interpretation of current and accepted engineering and scientific practices at the time the work was
performed.

The content and opinions contained in the present report are based on the observations and/or information available to WSP at the
time of preparation, using investigation techniques and engineering analysis methods consistent with those ordinarily exercised
by WSP and other engineering/scientific practitioners working under similar conditions, and subject to the same time, financial
and physical constraints applicable to this project.

WSP disclaims any obligation to update this report if, after the date of this report, any conditions appear to differ significantly
from those presented in this report; however, WSP reserves the right to amend or supplement this report based on additional
information, documentation or evidence.

WSP makes no other representations whatsoever concerning the legal significance of its findings.

The intended recipient is solely responsible for the disclosure of any information contained in this report. If a third party makes
use of, relies on, or makes decisions in accordance with this report, said third party is solely responsible for such use, reliance or
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decisions. WSP does not accept responsibility for damages, if any, suffered by any third party as a result of decisions made or
actions taken by said third party based on this report.

WSP has provided services to the intended recipient in accordance with the professional services agreement between the parties
and in a manner consistent with that degree of care, skill and diligence normally provided by members of the same profession
performing the same or comparable services in respect of projects of a similar nature in similar circumstances.  It is understood
and agreed by WSP and the recipient of this report that WSP provides no warranty, express or implied, of any kind. Without
limiting the generality of the foregoing, it is agreed and understood by WSP and the recipient of this report that WSP makes no
representation or warranty whatsoever as to the sufficiency of its scope of work for the purpose sought by the recipient of this
report.

In preparing this report, WSP has relied in good faith on information provided by others, as noted in the report. WSP has
reasonably assumed that the information provided is correct and WSP is not responsible for the accuracy or completeness of such
information.

Benchmark and elevations used in this report are primarily to establish relative elevation differences between the specific testing
and/or sampling locations and should not be used for other purposes, such as grading, excavating, construction, planning,
development, etc.

This limitations statement is considered an integral part of this report.
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1 INTRODUCTION
WSP Canada Inc. (WSP) has prepared the following Landfill Expansion Feasibility Study for the Fenelon Landfill
(Site) located at 341 Mark Road, Cameron, Ontario. The Site comprises part of Lot 16, Concession 4, in the former
Township of Fenelon as shown on Figure 1. The Site is owned and operated by the City of Kawartha Lakes (City)
under Environmental Compliance Approval (ECA) No. A321206. A copy of the ECA is included in Appendix A.

In accordance with ECA No. A321206, Condition 7(8), the final contours shall not exceed 274.5 metres above sea
level (masl) at any point on the approved landfill area, including final cover. Condition 7(9) of the ECA for the Site
states that as of October 28, 2003 the remaining capacity in the landfill including daily and intermediate cover is
276,000 m3. At the end of 2020 the remaining airspace for waste, daily and intermediate cover was estimated to be
34,300 tonnes representing 45,733 m3 considering an apparent waste density of 0.75 tonnes/m3. Based on the past four
years (2017 to 2020) average waste disposal rate of 10,456 tonnes equivalent to about 13,940 m3 per year, the
remaining capacity is estimated to be reached by early 2023.

The purpose of this feasibility study is to assess four alternatives. Three alternatives propose to increase the remaining
capacity by less than 40,000 m3, which could potentially extend the Site life by about three years, and the fourth
alternative combines the three previous alternatives to maximize the landfill airspace. The fourth alternative will
provide an additional 10 years of Site life, considering the waste disposal rate remains consistent with previous years.

1.1 SITE DESCRIPTION

The Site is licensed for the use and operation of 21.3 hectares for waste disposal/transfer/composting and reuse, and
102.6 hectares of contaminant attenuation zone (CAZ). The Site can accept solid non-hazardous waste within the
boundaries of the City. The Site includes an active landfill; Household Hazardous Waste (HHW) Depot; Re-use
Centre; Leaf and Yard (L&Y) waste composting facility; a public drop off area with containers for recyclables,
electronics, scrap metal, and other materials; disposal area for appliances; and a storage building for City staff and
equipment storage as shown on Figure 2.

The Site has been active since 1972, receiving domestic, commercial and industrial wastes from the Township of
Fenelon and the Village of Fenelon Falls. The Township of Fenelon operated the Site until 1992, at which time the
County of Victoria (now the City of Kawartha Lakes) took responsibility for site operations. The approved landfill has
an 8.0 hectare footprint. The landfill does not have an engineered liner or leachate collection system. Contaminants
emanating from the Site are naturally attenuated in the native soils. A 102.6 hectares CAZ south and southeast of the
approved waste footprint is used to further attenuate leachate discharging from the landfill.

The Martin Creek Wetland, a provincially significant wetland, exists in and around the Site property boundary. The
Site is adjacent to agricultural land and a sand and gravel pit. The nearest residential dwellings are located on Mark
Road, approximately 700 m south and 450 m north of the waste fill area.
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2 REGIONAL TOPOGRAPHY, GEOLOGY
AND HYDROGEOLOGY

According to Chapman and Putnam (1984), the Fenelon Landfill Site is located within the physiographic region named
the “Peterborough Drumlin Field”.  The Peterborough Drumlin Field is located north of Lake Ontario, covering an
area of ~5000 km2.  It covers regions of the Lowlands between the Niagara Escarpment and the Algonquin Uplands,
encompassing a belt of southwestern trending glacial terrain spanning 140 km east of Lake Simcoe.

The Site is at a geologic transition point (esker) between an upland area that has a substantial thickness of glaciofluvial
sand and gravel deposits (~20 m) and an adjacent lower lying “wetland area”.  A glacial till unit of approximately 5 m
thickness (i.e., Peterborough Drumlin Till Plain) lies over the underlying Ordovician limestone of the Verulam
Formation (Golder, 2010).  Over top of the till and present around the site periphery is a glaciolacustrine silty fine sand
unit which is evidenced in the borehole logs to be approximately 8 m thick.  A wetland complex has developed over
this unit and supports a peat bog community.

Based on these conditions, the monitoring network at the Site has historically been subdivided into three target aquifer
units (shallow overburden, lower overburden and shallow bedrock).

The Site geochemistry has been used to potentially differentiate the individual flow regimes within the three aquifer
units. The ability to distinguish different ground water signatures has allowed the physical flow regime to be better
defined and suggests some degree of isolation between different flow zones.  The one notable difference between the
shallow and deeper ground water flow units is the consistency in water quality over time.  The deep units (lower
overburden and bedrock units) indicate very consistent ground water signatures, while the shallow unit is noted to
have a bit more variability, likely owing to its proximity to surface influences (i.e. precipitation, runoff and leachate
infiltration).

The ground water flow system underlying the Site is controlled by the Site geology.  Ground water flows principally
through both the underlying sand and gravel unit from the esker as well as the more regional silty fine sand aquifer,
which due to their high permeability forms the pathway of least resistance. These units are underlain by a regional till
unit which is locally discontinuous due to glaciofluvial processes. The till unit is in turn underlain by a weathered /
fractured limestone. It should also be noted that much of the waste area is also deposited atop a 1.5 m layer of
compacted peat soils associated with the surrounding wetland. Given the low hydraulic conductivities in the peat and
presence of leachate mounding, it is likely that this unit provides a hydraulic barrier between the waste and underlying
sand unit.  However, as the peat layer does not extend completely across the base of the waste mound, there is still
expected to be a hydraulic connection between the waste mound and underlying sand unit closest to the esker. Ground
water flow direction within the overburden has been shown to reflect the local topography of the Site with elevated
water table conditions observed within the highpoints of the site (i.e. waste mound and centre of esker), although not
significantly elevated around the surrounding area (~1 m).  As such, ground water would be expected to migrate in a
radial direction from the waste mound / esker.

Surface water from Martin Creek as well as the background station within the wetland immediately west of the waste
mound was noted to have a similar characteristic to that of the ground water aquifers with some slight variations
(seasonal variation). The expectation is that ground waters from the esker complex are flowing toward and discharging
to Martin Creek.  However, there does not appear to be any similarities to that of the leachate signature and there does
not appear to be any meaningful difference in quality between the upstream and downstream sampling locations owing
to leachate influence.  These data suggest that there is no detectable influence this far downgradient of the landfill.  If
ground water originating from the landfill is discharging to the adjacent wetland area, the quantity and / or leachate
presence is sufficiently diluted such that no influence is observable any significant distance into the wetland from the
landfill periphery (i.e. within Site limits) and adjacent creek.

The monitoring program includes 45 groundwater monitoring wells and 12 surface water locations.
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2.1 GROUNDWATER QUALITY

Groundwater is assessed by evaluating analytical results from groundwater monitoring samples collected semi-
annually (spring and fall) against the MECP Ontario Drinking Water Quality Standards (ODWQS). The ODWQS
consider factors that affect the quality of water and the public health significance and include health-based standards as
well as non-health related objectives for drinking water quality.

The Site is monitored by 45 locations which are:

Table 2.1 Monitoring Wells

BACKGROUND WELLS LEACHATE WELL DOWNGRADIENT WELLS WETLAND PROBES

MW11A
Office Well

MW7-17 MW1
MW12
MW13
MW14
MW15

MW15A
MW15B
MW16
MW17
MW18

MW18A
MW18B
MW23

MW23A
MW23B
MW26

MW26-1
MW26-2

MW2
MW3

MW3A
MW5

MW5A
MW6-07

MW6A-07
MW10
MW19
MW22

MW22A
MW22B
MW27-I
MW27-II
MW27-III
MW28-I
MW28-II
MW28-III

WP1
WP2
WP3
WP4
WP5
WP6

2.1.1 BACKGROUND WATER QUALITY

The background water quality is monitored at the two upgradient locations (MW11A and the Office Well). MW11A
monitors the shallow overburden unit northeast of the waste area and the Office Well targets the shallow fractured
bedrock aquifer northeast of the landfill limit Phase 1.

Elevated concentrations of sodium, chloride and TDS have been noted at these background locations likely from road
salting activities along Mark Road. The water quality can be characterized by a moderate level of mineralization,
exceeding the ODWQS for iron, manganese, dissolved organic content (DOC) and hardness.

The natural organic rich peat environment can deplete/reduce the dissolved oxygen raising the iron and manganese
concentrations. The hardness comes from the carbonate-rich sediments in both the overburden and bedrock
environments. Elevated DOC may be the result of influence of the surrounding wetlands on the underlying
groundwater quality through decay of natural organic materials.
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2.1.2 LEACHATE QUALITY

Leachate quality is obtained from MW7, which is screened within the waste. For the Site the leachate strength is
relatively high as it is still an active site. The leachate indicator parameters (LIPs) which have been historically
consistent are:

Alkalinity

Chloride

Iron

Chemical Oxygen Demand (COD)

Total Dissolved Solids (TDS)

Ammonia

Boron

Dissolved Organic Content (DOC)

Manganese

Potassium

Total Kjeldahl Nitrogen (TKN)

The parameter concentrations have all remained elevated and within consistent range except for COD, TKN and
chloride, which have shown some variability since the monitor was last replaced in 2017. The leachate condition is
expected to remain steady throughout the operational lifespan of the Site and will likely decline over time. This
assumption is based on the Site landfilling similar waste stream and maintaining annual waste volumes.

2.1.3 DOWNGRADIENT WATER QUALITY

The downgradient water quality is monitored at the wells listed on Table 2.1 and the six Wetland Probes (WP1, 2, 3,
4, 5, 6) located in closed proximity to the perimeter of the waste fill areas except for WP6 which is located south of the
Site.

The water quality in the shallow and lower overburden units at the Site have generally consistent water quality, unless
influenced by leachate. Leachate influence is present in all directions of the landfill except for MW5 located southeast
of the landfill Phase 1 boundary.

It is noted that concentrations are reduced downgradient from those observed in the perimeter and leachate wells
within a short distance downgradient of the landfill. The groundwater flows southeast in the shallow and lower
overburden; and bedrock. The centre line of the leachate plume extents to MW18 and the distant locations (MW26
/26-2 and MW28-II/III) concentrations are within or below those observed in the background wells indicating the
leachate likely does not extent beyond Mark Road.

LIP exceedances include hardness, iron, manganese, DOC, aluminum and TDS, with the most elevated concentrations
found in the lower overburden and bedrock. Beyond these exceedances, other parameters included selenium, barium,
chloride and sodium were exceeded at MW27-I. This location has been determined to target naturally mineralized
horizon within the bedrock such that these exceedances are not landfill related.

2.1.4 WETLAND GROUNDWATER QUALITY

Given the location and water quality WP1 and WP6 are representative of background locations, while the other
wetland probes provide an indication of shallow groundwater impacts beyond the waste boundary.

Elevated iron concentrations are present at WP1 and WP6 associated to the natural anoxic wetland conditions beyond
the influence of the landfill. Leachate influence is observed within the three closest locations (WP2, WP3 and WP4)
while a more subtle influence is observed at WP5, suggesting an attenuation process.
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Exceedances of the PWQO include iron, aluminum, zinc, phenols, unionized ammonia, chromium and cobalt at
various locations.

2.2 SURFACE WATER QUALITY

The Site is located within the catchment area of Martin Creek which flows in a northeast direction and drains into
Cameron Lake at Sackett Bay. The size of the catchment area is approximately 4,450 ha, with about 1,750 ha upstream
of the Site. The bulk of the catchment area is occupied by the Martin Creek Wetland, a provincially significant
wetland. The landfill area (8 ha) represents a very small portion (0.5%) of the creek recharge area west of Mark Road.

Most of the landfill drains to the north and west into the wetland via the upland area of the esker, resulting in a very
slow and indirect drainage over relatively flat ground through the wetland near the landfill. The remaining landfill
runoff drains into the wetland south of the landfill.

The monitoring network consists of the sampling locations (SW2, SW3, SW4, SW12, SW13, SW14, SW15, SW16,
SW17). Sampling is conducted three times annually (spring, summer and late fall) for a comprehensive list of
parameters including general water quality, VOC’s and PCB’s. In accordance to the ECA, electrical conductivity
monitoring is performed in the spring along transect lines extending from the toe of the landfill to approximately 30 m
into the wetland. The conductivity monitoring serves to delineate the lateral extent and magnitude of leachate impacts
within the wetland adjacent to the toe of the landfill.

The water quality is consistent between the upper and downstream locations except for slightly elevated iron, COD
and DOC in the downstream locations.

2.3 LANDFILL GAS

Due to the shallow depth to the groundwater table, surrounding wetland and the distance between the waste fill area
and the nearest residences, the potential for lateral landfill gas migration is unlikely. Permanent methane monitors
were installed in the on-site building in March 2016 and are currently operating without detecting any landfill gas to
date.

3 EXISTING SITE CONDITIONS
The Site is accessible by the public at the main entrance gate and information signage exists which states the hours of
operation, permitted users, and types of waste accepted at the Site.  The facility is approved to accept solid non-
hazardous wastes from the City of Kawartha Lakes, although most of the waste originates from residents within the
local area.

The Site is open to the public from 9:00 a.m. to 5:00 p.m. Mondays, Wednesdays and Saturdays all year, including
holiday Mondays. Site operations and maintenance activities are allowed from Monday to Saturday from 7:00 a.m. to
7:00 p.m. The Site, except for the CAZ lands, is fenced along the east side of the fill area and along a portion of the
former right-of-way south of the fill area.

Site services include hydro connection to the buildings and a groundwater well close to the Attendant Building
provides non-potable water for equipment wash down, emergency purge shower located adjacent to the HHW Depot.
An indoor washroom for landfill staff is located adjacent to the HHW building. Wastewater is directed to an on-site
holding tank and pumped out as required.

Internal access roads are constructed using sandy soils taken from on-site borrow areas.
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3.1 LANDFILL AND REMAINING CAPACITY

The Site is approved to landfill solid non-hazardous waste as defined in Ontario Regulation (O. Reg.) 347. Waste is
brought to the Site by curbside collection vehicles, residents, and private industrial/commercial haulers. Prior to
landfilling, incoming waste is inspected by an attendant as required by the ECA. The approved top of waste contours
are shown on Figure 3. As per ECA Condition 7.(8), final contours may not exceed 274.5 masl.

The soil used for daily cover consisted of imported sandy soil from a private source located within the City.  The
amount of soil imported was recorded and tracked by landfill staff. Based on the sensitivity and proximity of the
Martin Creek Wetland to the limit of waste, the current ECA (Condition 7(19)) does not allow the use of contaminated
(non-hazardous) soils for daily cover.

As per 2020 annual monitoring report, the remaining capacity at the end of 2020 was 34,300 tonnes and considering
the average waste disposal rate for the past four years of 10,456 tonnes, the remaining landfill capacity is expected to
be reached by early 2024.

3.2 DIVERTED MATERIALS

Diverted materials received on site include L&Y, scrap metal, batteries, paper and plastic recyclables, electronics,
tires, and HHW.

3.2.1 COMPOSTING

On December 8, 2009, the City received MECP approval to establish and operate an outdoor open windrow
composting facility for L&Y waste.

The L&Y facility is a 350 m2 soil and granular pad located at the east end of Phase 2 on which windrows are placed.
L&Y waste is received on site from City collection vehicles and residents. The existing L&Y facility is located within
the future landfill footprint.

In 2020, approximately 1,078 tonnes of L&Y waste was received at the Site without exceeding the daily limit of
250 tonnes. Composting is currently being done within the Phase 2 footprint and will be relocated west of the existing
buildings to allow landfilling operations to continue in this area.

3.2.2 RECYCLABLES

The Site currently uses storage areas on grade for tires and appliances containing Freon. Freon is periodically removed
from appliances by a licensed contractor and the appliance then recycled as scrap metal. The remainder of materials
are stored in bins on grade that are placed in a somewhat circular arrangement directly south of the existing scale. This
allows the scale house attendant to view materials being placed in bins.

The City is required to transfer materials off-site once their storage bins are full. Scrap metal is required to be
transferred off-site at least twice a year. If odours are detected, the material causing the odours is required to be
transferred off-site immediately.

Waste electronics and electrical equipment (WEEE) are accepted at the Site. WEEE is collected within securable, steel
roll-off type containers. The maximum volume of WEEE to be stored on-site is 62 m3, which represents the
approximate volume of two storage containers. WEEE is removed from the Site when storage containers are full, or
within 120 days of receipt of the material.



FENELON LANDFILL WSP | Page 7
LANDFILL EXPANSION FEASIBILITY STUDY December 07 2021
CITY OF KAWARTHA LAKES 171-10835-04

The HHW Depot is located at the Site entrance near the attendant building and beside the Reuse Centre. The HHW
Depot has been operational since November 3, 2001. ECA Condition 11 governs the operation of the HHW Depot and
outlines acceptable and unacceptable waste types, hours of operation, storage requirements, reporting requirements,
spill contingencies, and other items. The HHW Depot is limited to residents only and provides storage of 7,000 litres
of liquid waste and 40 tonnes of solid waste at any time. Materials cannot be stored at the HHW Depot for more than
three months.

The HHW Depot is operated in accordance with the City of Kawartha Lakes Household Hazardous Waste Depot
Operations Manual (August 2010). The City is responsible for the receipt, handling, packing, and safe storage of
waste, as well as general housekeeping of the HHW Depot and emergency and spill response. Trained landfill staff
complete operations and material hauling at the HHW Depot. As a contingency, the building is designed with a
250 mm curbing that extends around the perimeter of each of the two rooms to contain any spills. The floor curbing is
sealed with an epoxy. The oil bulking tank located west of the HHW Depot is constructed with 100% secondary
containment.

The HHW Depot is registered as Waste Generator No. ON0293706 with Ontario’s Hazardous Waste Information
Network (“HWIN”).  Wastes that are accepted at the HHW Depot are described according to their Waste Class as
defined in the MECP “New Ontario Waste Classes”, dated January 1986.

Quantities of recyclable materials received at the Site in 2020 were as follow:

Table 3.1 Diverted Materials in 2020

ITEM QUANTITY
(TONNES)

Recycling (containers)  18.5

Recycling (fibres) 16.7

L&Y 1,078

Electronics 36.3

Scrap Metal 146.1

Tires 37.4

Drywall 18.3

Household Hazardous Waste 58.5

3.2.3 REUSE CENTRE

The City operates a Reuse Centre at the north end of the Site near the existing entrance. ECA Condition 12 governs the
operation of the Reuse Centre allowing to accept materials from residents only.

The Reuse Centre is only open during regular Site hours and accepts used furniture, dishes, utensils pots and pans,
books records, CDs and DVDs, doors, windows, mirrors and other reusable household items. Unacceptable items are
either deposited in the landfill or sent for recycling through one of the diversion programs available at the Site.
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4 PROPOSED LANDFILL EXPANSION
ALTERNATIVES

The landfill is divided in two phases. Phase 1 has an area of 6.1 ha and most of the area has final cover placed to a
maximum elevation of 274.5 masl in accordance with the ECA Condition 7(8). Phase 2 is 1.9 ha in area, which
consists of approximately 1.0 ha under interim cover and 0.9 ha is the active landfill area. Currently the L&Y area
located along the east side of Phase 2 is being relocated to allow landfill operations to resume in this area.

Based on the Updated Design & Operation Report prepared by Golder Associates and dated November 2015 (Golder,
2015), the development plan considered side slopes of 3H:1V between Phase 1 and 2 and 4H:1V along the perimeter
slopes. Phase 2 has been developed by constructing containment berms along the north and south boundaries to hold
potentially impacted run-off from the active landfill from discharging to the adjacent wetland.

Figure 2 shows the existing site features based on the topographic survey performed in June 2021. The figure shows
the landfill areas with final and interim cover, surrounding land use, waste diversion areas, building and scale.

The options contemplated to increase the landfill capacity are described in more detail in Section 4.2.

4.1 FINAL APPROVED CONTOURS

The approved top of waste contours are shown on Figure 3 and include the following design criteria:

30 m buffer between Phase 2 area and east Site boundary;

50 m buffer between Phase 2 area and the former road allowance south of the landfill;

Overall fill area of 8.0 hectares;

Final side slopes of 4H:1V;

Top of landfill slope of 5%;

Maximum elevation of landfill will not exceed 274.5 masl (including final cover) as per ECA Condition 7(8); and

Final cover composition of minimum 600 mm thick layer of medium permeability soil and a 150 mm thick
vegetative cover soil layer.

Condition 7 (11c) of the ECA requires placement of a minimum 600 mm thick layer of soil of medium permeability
and 150 mm of topsoil in areas where landfilling has been completed to final waste contours within 12 months from
reaching final waste contours. The topsoil is required to meet O. Reg. 153 Table 9 standards. The Table 9 standards
apply because the landfill is situated within 30 m of a water body (i.e., Martin Creek Wetland).

The proposed final soil cover layer is to be constructed from medium permeable soil typically having a minimum of
60 percent fines (silt and clay) by weight passing the No. 200 sieve (0.074 mm) of which a minimum of 15 percent is
clay. The soil cover should be applied and compacted in lifts no greater than 300 mm having a moisture content within
plus 3 and minus 1 percent of optimum moisture content and compacted to a minimum 95% Standard Proctor Density,
with the objective of achieving an initial cover layer system with a maximum permeability of 1x10-8 m/sec or better.

The vegetated topsoil layer will be constructed of well graded topsoil and applied in one lift of 150 mm. The topsoil
should be fertile, typically capable of sustaining vigorous plant growth. The topsoil should be free of clay, impurities,
plants, weeds, and roots.



FENELON LANDFILL WSP | Page 9
LANDFILL EXPANSION FEASIBILITY STUDY December 07 2021
CITY OF KAWARTHA LAKES 171-10835-04

In accordance to the Updated Design and Operations Report (Golder, 2015), seeding of the final cover should use a
low maintenance, hardy and drought resistant seed mix such as Ontario Ministry of Transportation “Reclamation Mix”
consisting of:

10% White Clover

20% Top Gun Perennial Rye Grass

25% Inferno Turf Tyte Tall Fescue

15% Timothy

10% Common Kentucky Bluegrass

20% Creeping Red Fescue.

4.2 LANDFILL EXPANSION OPTIONS

Options 1 to 3 are contemplated to gain less than 40,000 m3 of additional airspace, and option 4 combines the previous
three options to optimize the landfill airspace. All options contemplate a vertical expansion within the approved
landfill boundary and options 3 and 4 also include a lateral expansion towards the southeast corner of Phase 2.
Considering a fill rate of 14,000 m3/year, the landfill site life will be extended by about three years for options 1 to 3;
and about 10 years for option 4.

Leachate generation volumes calculated for each of the options are conservative, as the Thornthwaite method for water
budget calculation assumes the snowfall received during the winter period remains available for infiltration and
evapotranspiration during the warmer portion of the year. The estimated leachate generation rates may vary depending
upon the climate conditions and exact rate of infiltration through the capped, interim covered and active landfill areas.

4.2.1 OPTION 1: VERTICAL EXPANSION WITHIN PHASE 1

Option 1 contemplates extending the final side slopes 4H:1V between original grade and transition to 5% at the top of
the landfill to a peak elevation 275 masl (excluding final cover) within Phase 1. This represents an increase of 3 m
compared to the approved top of waste contours.

This will require removal of the final cover, stripping and stockpiling separately the topsoil and clay soil cover for
future use. Exposed waste should be covered by applying 150 mm of clean soil or approved alternative daily cover to
minimize odours and windblown litter.

Since the increase in height is minimal, the amount of additional leachate to be generated is expected to be around
2,480 m3/year which compared to the approved landfill design is an increase of 16%. A contaminant lifespan evaluation
should be conducted to confirm if this additional leachate can be managed by the existing CAZ. The surface water
management system will remain the same.

Figure 4 shows the Option 1 proposed final contours and cross sections.

4.2.2 OPTION 2: VERTICAL EXPANSION WITHIN PHASES 1 AND 2

Option 2 proposes extending the final side slopes 4H:1V between original grade and transition to 5% at the top of the
landfill to a peak elevation 276 masl (excluding final cover) within Phases 1 and 2. This will be an increase of 4 m
compared to the approved top of waste contours.
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This will require removal of final and interim cover placed within Phase 1 and part of interim cover within Phase 2.
Exposed waste should be covered by applying 150 mm of clean soil or approved alternative daily cover to minimize
odours and windblown litter. The east portion of Phase 2 is considered the active landfill area.

Since the increase in height is minimal, the amount of additional leachate to be generated is expected to be around
2,480 m3/year which compared to the approved landfill design is an increase of 16%. Similar to Option 1, a
contaminant lifespan evaluation should be conducted to confirm if this additional leachate can be managed by the
existing CAZ. The surface water management system will remain the same.

Figure 5 shows the Option 2 proposed final contours and cross sections.

4.2.3 OPTION 3: VERTICAL AND LATERAL EXPANSION WITHIN PHASE 2

Option 3 contemplates a lateral expansion southeast corner of Phase 2, extending the final side slopes 4H:1V between
original grade and transition to 5% at the top of the landfill to a peak elevation 275.5 masl (excluding final cover).
There is small area where interim cover is currently in place that will require to be removed and the south perimeter
berm will need to be relocated.

The top of the landfill height will be increased by 4.5 m compared to the approved top of waste contours in the Phase 2
active landfill area.

The amount of additional leachate to be generated within Option 3 is expected to be around 1,540 m3/year which
compared to the approved landfill design is an increase of 10%. A contaminant lifespan evaluation should be
conducted to confirm if this additional leachate can be managed by the existing CAZ. The surface water management
system will remain the same.

Figure 6 shows the Option 3 proposed final contours and cross sections.

4.2.4 OPTION 4: VERTICAL AND LATERAL EXPANSION WITHIN THE ENTIRE
LANDFILL AREA

Option 4 combines the previous three options by considering vertical expansion within the approved landfill footprint
as per options 1 and 2 and a lateral expansion towards the southeast corner of Phase 2 as per option 3. Option 4
considers extending the side slopes 4H:1V from the approved top of waste grades and transition to a 5%, having a
maximum elevation of 274.5 masl (excluding final cover). The top of the landfill height will be increased by 2.5 m
compared to the approved top of waste contours in Phase 1.

This option will provide an additional capacity of about 142,400 m3. Considering the current waste disposal rate of
14,000 m3/year, the estimated Site life can be increased by about 10 years.

The amount of additional leachate to be generated within Option 4 is expected to be around 8,500 m3/year. This
represents an increase of more than 50% to the approved landfill design. A contaminant lifespan evaluation should be
conducted to confirm the CAZ capacity and if additional leachate management options need to be implemented. The
surface water management system will remain the same.

In terms of approvals, an Individual Environmental Assessment will be required. This involves the preparation of
Terms of Reference, supporting documentation from different disciplines (geotechnical, hydrogeology, surface water
air, noise, traffic assessments, and other studies) and public consultations are some of the requirements to be
considered.

Figure 7 shows the Option 4 proposed final contours and cross sections.
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5 PRELIMINARY COST ESTIMATES
For each of the options a Class C engineering cost estimate is presented below and is based on similar construction
projects. The fees are based on 2021 Canadian Dollars. The operational costs include the supporting documentation
associated to the landfill expansion which includes the design brief, the contaminant lifespan evaluation to confirm if
the current CAZ will be able handle the additional leachate rate, ECA application form and ECA fees.

Table 5.1 Option 1: Vertical Expansion Within Phase 1

ITEM QUANTITY UNIT UNIT PRICE TOTAL COST

Operational Costs

ECA Amendment Supporting
Documentation

1 L.S. $25,000

MECP Application Fee 1 L.S. $22,700

Total Operational Costs $47,700

ITEM QUANTITY UNIT UNIT PRICE TOTAL COST

Capital Costs

Topsoil Stripping and
Stockpile on Site
(150mm thickness)

2,500 m3 $10 $25,000

Clay Soil Removal and
Stockpile on Site
(600mm thickness)

9,900 m3 $8 $79,200

Waste Grading and
Compaction

16,500 m2 $5 $82,500

Contingency Allowance (10%) 1 L.S $18,670

Engineering Allowance (15%) 1 L.S $28,005

Total Capital Costs $233,375

Total Cost Option 1 $281,075

Table 5.2 Option 2: Vertical Expansion Within Phases 1 and 2

ITEM QUANTITY UNIT UNIT PRICE TOTAL COST

Operational Costs

ECA Amendment Supporting
Documentation

1 L.S. $25,000

MECP Application Fee 1 L.S. $22,700

Total Operational Costs $47,700
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ITEM QUANTITY UNIT UNIT PRICE TOTAL COST

Capital Costs

Topsoil Stripping and
Stockpile on Site
(150mm thickness)

600 m3 $10 $6,000

Clay Soil Removal and
Stockpile on Site
(600mm thickness)

2,200 m3 $8 $17,600

Interim Cover Removal and
Stockpile on Site
(300mm thickness)

4,400 m3 $8 $35,200

Waste Grading and
Compaction

18,000 m2 $5 $90,000

Contingency Allowance (10%) 1 L.S $14,880

Engineering Allowance (15%) 1 L.S $22,320

Total Capital Costs $162,400

Total Cost Option 2 $210,100

Table 5.3 Option 3: Vertical and Lateral Expansion Within Phase 2

ITEM QUANTITY UNIT UNIT PRICE TOTAL COST

Operational Costs

ECA Amendment Supporting
Documentation

1 L.S. $25,000

MECP Application Fee 1 L.S. $22,700

Total Operational Costs $47,700

Capital Costs

Interim Cover Removal and
Stockpile on Site
(300mm thickness)

400 m3 $8 $3,200

Waste Grading and
Compaction

1,200 m2 $5 $6,000

Remove and Reinstall Chain
Link Fence

50 m $150 $7,500

Remove Perimeter Berm 90 m $10 $900
Construct South Perimeter
Berm

60 m $20 $1,200

Grade and Compact Base
Along SE Corner

2,000 m2 $7 $14,000

Contingency Allowance (10%) 1 L.S $3,280
Engineering Allowance (15%) 1 L.S $4,920

Total Capital Costs $41,000

Total Cost Option 3 $88,700
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Table 5.4 Option 4: Vertical and Lateral Expansion Within the Entire Landfill Area

ITEM QUANTITY UNIT UNIT PRICE TOTAL COST

Operational Costs

Environmental Assessment
(Terms of Reference,
Supporting Documentation,
Consultation)

1 L.S. $1,000,000

ECA Amendment Supporting
Documentation

1 L.S. $25,000

MECP Application Fee 1 L.S. $22,700

Total Operational Costs $1,047,700

Capital Costs

Topsoil Stripping and
Stockpile on Site
(150mm thickness)

3,100 m3 $10 $31,000

Clay Soil Removal and
Stockpile on Site
(600mm thickness)

12,100 m3 $8 $96,800

Interim Cover Removal and
Stockpile on Site
(300mm thickness)

4,800 m3 $8 $38,400

Waste Grading and
Compaction

35,700 m2 $5 $178,500

Remove and Reinstall Chain
Link Fence

50 m $150 $7,500

Remove Perimeter Berm 90 m $10 $900
Construct South Perimeter
Berm

60 m $20 $1,200

Grade and Compact Base
Along southeast Corner

2,000 m2 $7 $14,000

Contingency Allowance (10%) 1 L.S $36,830
Engineering Allowance (15%) 1 L.S $55,245

Total Capital Costs $460,375

Total Cost Option 4 $1,508,075

Table 5.5 Summary of the Landfill Expansion Options

ITEM OPERATIONAL
COST

CAPITAL COST TOTAL COST EXTENSION TO
SITE LIFE (years)

Option 1 $47,700 $233,375 $281,075 3

Option 2 $47,700 $162,400 $210,100 3

Option 3 $47,700 $41,000 $88,700 3

Option 4 $1,047,700 $460,375 $1,508,075 10
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Overall, the options presented ranged from $88,700 to $1,508,075. Option 3 is the most cost effective alternative to
allow gaining additional capacity at the Site by amending the current Environmental Compliance Approval.

If the City wants to consider expanding the landfill by more than 40,000 m3 a more comprehensive approval process
will be required, and costs will increase as shown in Option 4. Considering the level of effort required to obtain the
environmental approvals and associated fees for Option 4, alternatives that take into consideration steeper side slopes
or additional lands can be contemplated to extend the Site life by about 20 years or more.

6 CLOSURE
This landfill expansion feasibility study was prepared for the exclusive use of the City of Kawartha Lakes for the
Fenelon Landfill Site. This report was prepared in accordance with the scope of work, terms and conditions outlined in
WSP’s proposal No. P21-11028-34 dated June 22, 2021 and with generally accepted practices.
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November 15, 2021

Tauhid Khan, CET, EIT, M.Sc.
Asset Management Coordinator
Department of Engineering & Corporate Assets
City of Kawartha Lakes
322 Kent St. West, Lindsay, ON, K9V 4T7

Dear Mr. Khan:

Subject: Laxton Landfill Expansion Feasibility Study

Please find attached the Landfill Expansion Feasibility Study for the Laxton Landfill (Site)
currently governed by Ministry of the Environment, Conservation and Parks (MECP)
Environmental Compliance Approval (ECA) No. A321304.

The potential Site expansion contemplates two alternatives to allow increasing the landfill capacity
by less than 40,000 m3.

Should you require further information concerning this report, please contact the undersigned at
647-261-6062, or by email to Cristina.Olarte@wsp.com.

Yours sincerely,

Cristina Olarte, P.Eng., EP
Waste Management Engineer

Encl.

WSP ref.: 171-10835-04
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WSP Canada Inc. (“WSP”) prepared this report solely for the use of the intended recipient, CITY OF KAWARTHA LAKES, in
accordance with the professional services agreement between the parties. In the event a contract has not been executed, the
parties agree that the WSP General Terms for Consultant shall govern their business relationship which was provided to you prior
to the preparation of this report.

The report is intended to be used in its entirety. No excerpts may be taken to be representative of the findings in the assessment.

The conclusions presented in this report are based on work performed by trained, professional and technical staff, in accordance
with their reasonable interpretation of current and accepted engineering and scientific practices at the time the work was
performed.

The content and opinions contained in the present report are based on the observations and/or information available to WSP at the
time of preparation, using investigation techniques and engineering analysis methods consistent with those ordinarily exercised
by WSP and other engineering/scientific practitioners working under similar conditions, and subject to the same time, financial
and physical constraints applicable to this project.

WSP disclaims any obligation to update this report if, after the date of this report, any conditions appear to differ significantly
from those presented in this report; however, WSP reserves the right to amend or supplement this report based on additional
information, documentation or evidence.

WSP makes no other representations whatsoever concerning the legal significance of its findings.

The intended recipient is solely responsible for the disclosure of any information contained in this report. If a third party makes
use of, relies on, or makes decisions in accordance with this report, said third party is solely responsible for such use, reliance or
decisions. WSP does not accept responsibility for damages, if any, suffered by any third party as a result of decisions made or
actions taken by said third party based on this report.
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WSP has provided services to the intended recipient in accordance with the professional services agreement between the parties
and in a manner consistent with that degree of care, skill and diligence normally provided by members of the same profession
performing the same or comparable services in respect of projects of a similar nature in similar circumstances.  It is understood
and agreed by WSP and the recipient of this report that WSP provides no warranty, express or implied, of any kind. Without
limiting the generality of the foregoing, it is agreed and understood by WSP and the recipient of this report that WSP makes no
representation or warranty whatsoever as to the sufficiency of its scope of work for the purpose sought by the recipient of this
report.

In preparing this report, WSP has relied in good faith on information provided by others, as noted in the report. WSP has
reasonably assumed that the information provided is correct and WSP is not responsible for the accuracy or completeness of such
information.

Benchmark and elevations used in this report are primarily to establish relative elevation differences between the specific testing
and/or sampling locations and should not be used for other purposes, such as grading, excavating, construction, planning,
development, etc.

This limitations statement is considered an integral part of this report.
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1 INTRODUCTION
WSP Canada Inc. (WSP) has prepared this Landfill Expansion Feasibility Study for the Laxton Landfill (Site)
located at 3225 Monck Road, Township of Laxton, Ontario as shown on Figure 1. The Site is owned and operated
by the City of Kawartha Lakes (City) under Environmental Compliance Approval (ECA) No. A321304. A copy of
the ECA is included in Appendix A.

In accordance with Condition 23 of ECA No. A321304, the maximum landfill capacity including waste, daily and
intermediate cover is 125,000 m3. As of December 2020, the remaining airspace for waste, daily and intermediate
cover was estimated to be 12,834 m3 (Azimuth, June 2021). Considering the waste disposal rate ranges from 3,000
to 5,000 m3/year, the remaining capacity is expected to be reached within 2.5 to 4 years.

The purpose of this feasibility study is to assess alternatives to allow increasing the remaining capacity of the
landfill by less than 40,000 m3.

1.1 SITE DESCRIPTION

The Site is licensed for the use and operation of 2.5 hectares of the 29 hectares Site for waste
disposal/recycling/reuse/composting. The Site can accept municipal waste, non-hazardous solid industrial waste,
commercial waste, leaf and yard waste, Household Hazardous Waste (HHW), Waste Electrical and Electronic
Equipment (WEEE) and scrap tires. The Site is surrounded by woodlots, a wetland north of the waste mound, a
gravel pit along the western limit of the Site and the Ontario Hydro easement along the southwest and northeast
boundaries, as shown on Figure 2. The Site relies on natural attenuation for leachate and landfill gas management.

The Site has been active since 1973, receiving domestic, commercial and industrial wastes from the Township of
Laxton. The City took responsibility for the Site operations in 2001. The landfill does not have an engineered liner
or leachate or gas collection system. Contaminants emanating from the Site are naturally attenuated in the native
soils. The Site is located within a sand and gravel formation and is surrounded by low lying peat and wetland areas.
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2 REGIONAL TOPOGRAPHY, GEOLOGY
AND HYDROGEOLOGY

According to Chapman and Putnam (1984), the Laxton Landfill Site is located within the physiographic region
named the “Carden Plain”.  The Carden Plan is located between the Kawartha Lakes and Lake Couchiching and is
comprised on a limestone plain with very little overburden deposits.

Based on the Annual Monitoring Report, prepared by Azimuth Environmental Consulting Inc, the Site is located
along an ice contact sand and gravel formation that extends along a southwest – northeast axis that is surrounded by
low lying wetland areas. The soils underlying the Site are stated to be granular, varying from coarse sands and
gravel to silty fine sands that extend to a bedrock contact.  At the Site, the bedrock contact was observed to be
approximately 17 to 23 m below ground surface (mbgs) at MW10 & MW19, respectively.  Peat deposits are also
present away from the landfill into the wetland areas surrounding the landfill with depths to around 2 m.  Since the
water table at the Site is relatively shallow, most of the monitoring locations are also shallow.

Regional mapping suggests the esker orientation is northeast to southwest through the Site, which accounts for the
sand and gravel pits located immediately northeast and southwest of the Site. Peat bog surrounds the landfill Site.  A
peat thickness of up to 2 m was reported during the drilling of MW12, MW13, MW14, MW16, MW17 and MW18.
Peat forms in wetland conditions, where a near permanent inundation of shallow surface water is present,
obstructing oxygen flow from the atmosphere. This lack of oxygen slows the rate of decomposition (i.e., anaerobic
conditions) and creates a naturally geochemically reduced condition.

Ground water flows principally through both the underlying sand and gravel unit from the esker as well as the more
regional silty fine sand aquifer, which due to their high permeability forms the pathway of least resistance.  As the
Site is operated as a natural attenuation facility, the waste is deposited on top of the native overburden materials. As
such, there is an expected hydraulic connection between the waste mound and underlying aquifer system.
Compacted waste forms a less conductive layer limiting water percolation through the fill.  Placement of
daily/interim/final cover reduce the infiltration rate through the waste, minimizing the leachate generation rate.

Site ground water elevations have been monitored from 2002 to present.  The water elevation data suggest that the
ground water table shows minimal seasonal variation (i.e., <1.5 m) in the ice contact deposit monitors, while the
surrounding monitoring locations show almost no variation (i.e., <0.5 m).  The hydraulic gradient is also consistent
with a differential lateral hydraulic head of less than 1 m over the entire Site.

Given the relative elevation of the landfill compared to the surrounding low lying wetland areas, it is interpreted that
groundwater originating from the landfill would migrate in a radial direction from the waste area into the silty-fine
sand aquifer. The regional groundwater flow is assumed to flow in an easterly to northeasterly direction based on the
measured groundwater elevations and geological setting.

As the overburden material is known to be granular, there is likely a hydraulic connection between the surface water
levels and the underlying groundwater conditions, such that the north flooding of the waste mound has the ability to
slightly skew the local hydraulic gradients.

2.1 GROUNDWATER QUALITY

Groundwater is assessed by evaluating analytical results from groundwater monitoring samples collected semi-
annually (spring and fall) against the MECP Ontario Drinking Water Quality Standards (ODWQS). The ODWQS
assess the quality of collected water relative to public health-based and non-health objectives for drinking water
quality.
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The Site water quality is monitored at 17 locations which are as follows:

Table 2-1 Monitoring Wells

BACKGROUND WELLS (OUTSIDE
LANDFILL)

LEACHATE WELL
(WITHIN THE WASTE)

DOWNGRADIENT WELLS
 (OUTSIDE THE WASTE)

MW14 MW4 MW1
MW2
MW3
MW6
MW7
MW8

MW10

MW12
MW13

MW16-I
MW16
MW17
MW18
MW19

2.1.1 BACKGROUND WATER QUALITY

The background water quality has historically been monitored at MW8 until it became influenced by leachate. A
new background location (MW14) was established in 2015. MW14 is outside of the landfill radial disperse flow
path

The organic nitrogen (i.e., TKN minus Ammonia) and phosphorous concentrations, indicative of decaying
vegetation, appear to reflect the peat environment present at this Site.  Hardness and iron parameters routinely
exceeding the Ontario Drinking Water Quality Standards (ODWQS, 2006).  However, these parameters are known
to be naturally sourced and are commonly found within the ground water within the Canadian Shield and peat
environment.

2.1.2 LEACHATE QUALITY

Leachate quality is sampled from MW4, which is screened within the waste. The leachate strength is relatively low
despite it being an active Site. This is likely because the landfill has a relatively small footprint and receives small
amounts of waste annually.  Precipitation infiltrating the waste may also be diluting leachate strength. The leachate
indicator parameters (LIPs) used historically are the following:

Alkalinity

Chloride

Iron

Chemical Oxygen Demand (COD)

Total Dissolved Solids (TDS)

Ammonia

Calcium

Boron

Dissolve Organic Carbon (DOC)

Manganese

Potassium

Total Kjeldahl Nitrogen (TKN)

Sodium

Sulphate

The leachate quality is expected to remain relatively consistent throughout the operational lifespan of the Site and
will likely decline over time. This assumes the waste stream will not change significantly and waste disposal rates
remain consistent.
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2.1.3 DOWNGRADIENT WATER QUALITY

The downgradient water quality is monitored at the 14 wells listed on Table 2-1. These monitoring wells target three
aquifer units including 11 shallow wells within the silty sand, two deep sand and gravel, and one well screened
within the underlying bedrock.

The Site is located in an area which can be characterized as marshy / boggy lands with slow ground water
movement. The slow ground water movement and organic-rich peat materials create a naturally geochemically
reduced environment, with an elevated dissolved organic signature sometimes associated with high nitrogen levels.
As can be observed by monitoring data, downgradient leachate influence is negligible at most locations, with the
exception of MW3, MW6 & MW7 which have the most elevated leachate indicator concentrations (i.e. ammonia,
potassium & boron).  It is noted that these locations are in proximity to the toe of the waste and as such, this
influence is expected.

The dilute leachate influence observed at the perimeter monitoring wells is likely the result of radial ground water
dispersion from the ice contact formation / waste mound, with radial dispersion likely minimal given the limited
horizontal gradients observed at the Site and the attenuative capacity of the natural peat layer.

As there appears to be a slight but measurable leachate influence in the downgradient wells, it was important to look
at any potential leachate parameter concentrations trending over time to determine how the leachate plume
originating from the Site has evolved and will continue to evolve over time.  This trending will help to determine an
appropriate monitoring program for the Site.

2.2 SURFACE WATER QUALITY

Monitoring locations SWA, SWC22, SWD, SWF, and SWG represent locations along the surface water tributary
north of the waste mound with SWA representing background surface water quality.

Surface water quality over time has been relatively variable; however, no clear seasonal trending has been noted,
except during drier years, when more elevated parameter concentrations are observed.  This variability is attributed
in part to the presence of sediment in the samples due to the stagnant nature of the surrounding wetland area.

The elevated DOC, found at all monitoring locations, is likely attributed to the peat rich environment opposed to
leachate influence. The elevated iron and manganese concentrations, which are most notable at SWF and SWG
suggest sediment entrainment during sample collection as these locations do not show the more dominant leachate
indicator parameter (ammonia, boron & chloride) concentrations much above those observed at SWA.

PWQO was exceeded at the downstream locations for several parameters including iron, total phosphorus and
chromium; however, chromium was not exceeded at the upstream location (SWA). The overall surface water quality
does not reflect an obvious leachate influence from landfill operations.

2.3 LANDFILL GAS

Landfill gas monitoring is comprised of methane gas measurements at two dedicated gas monitoring wells (GP-1 &
GP-2), located south of the active waste area. Measurements have been completed since 2015 and there have been
no methane detections over the years.

Due to the shallow depth to the groundwater table, surrounding wetland and the distance between the waste fill area
and the nearest residences, the potential for lateral landfill gas migration is unlikely.
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3 EXISTING SITE CONDITIONS
The Site is accessible by the public at the main entrance gate. Information signage exists which states the hours of
operation, permitted users, tipping fees and types of waste accepted at the Site.  The facility is approved to accept
solid non-hazardous wastes from the City of Kawartha Lakes, although most of the waste originates from residents
within the local area.

The Site is open to the public based on the following schedule:

Winter hours: Thursdays from 11:00 a.m. to 5:00 p.m. and Sundays from 12:00 p.m. to 4:00 p.m.

Summer hours: Thursdays from 11:00 a.m. to 5:00 p.m. and Sundays from 11:00 a.m. to 5:00 p.m. Holiday
Mondays from 11:00 a.m. to 5:00 p.m.

The Site has a site attendant shed equipped with propane heater, fire extinguisher, eye wash station and first aid kit.
There is a weigh scale along the main access road entrance to weigh vehicles in and out. There is a drop off area
west of the landfill for the disposal of leaf and yard waste, tires, scrap metal, containers and electronics.

3.1 LANDFILL AND REMAINING CAPACITY

The Site is approved to landfill solid non-hazardous waste as defined in Ontario Regulation (O. Reg.) 347. Waste is
brought to the Site by curbside collection vehicles, residents, and private industrial/commercial haulers. Prior to
landfilling, incoming waste is inspected by an attendant as required by the ECA.  Waste is currently being disposed
of in the active area shown in Figure 2. The approved top of waste contours are shown on Figure 3.

Unfinished compost consisting of leaf and yard cuttings only is mixed with sand or sandy soil and used for
daily/interim cover.

In accordance to ECA No. A321304, Condition 23, the landfill maximum capacity including waste, daily and
intermediate cover is 125,000 m3. As of December 2020, the remaining airspace for waste, daily and intermediate
cover was estimated to be 12,834 m3 (Azimuth, June 2021). Considering the waste disposal rate ranges between
3,000 to 5,000 m3/year, the remaining capacity is estimated to be reached within 2.5 to 4 years.

3.2 DIVERTED MATERIALS

Diverted materials received on Site include paper, containers, leaf and yard waste, scrap metal, electronics and tires.
Based on previous years, it is estimated that about 20% of received material is diverted from the landfill.

According to the ECA, no more than 5,000 tires can be stored at the Site at any time. Scrap tires can be stockpiled
without exceeding a volume of 300 m3 and should be kept at least 15 m away from the property boundary, building
and active landfill area. Around each pile, a firebreak of at least 4.5 m needs to be established free of vegetation.
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4 PROPOSED LANDFILL EXPANSION
ALTERNATIVES

The approved landfill area is 2.5 ha and currently the active area is about 1.1 ha. The approved top of waste contours
as shown on Figure 3, are based on 4H:1V side slope and 5% slope at the top of the landfill.  The maximum
approved elevation of the landfill is 280 metres above sea level (excluding final cover).

The final cover is comprised of a minimum 600 mm thick layer of medium permeability soil and a 150 mm thick
vegetative cover layer. Interim cover is applied in areas that will remain inactive for six or more months and consist
of 300 mm of soil cover or alternative cover. Daily cover is required to be applied on a weekly basis in the landfill
active area with a 150 mm minimum thickness.

The potential for expanding the landfill horizontally is limited due to the presence of the adjacent wetland, marsh
area and hydro corridor. Therefore, two vertical expansion options have been contemplated within the approved
landfill boundary.

4.1 LANDFILL EXPANSION OPTIONS

The following two options are contemplated to gain less than 40,000 m3 of additional airspace by increasing the
height of the approved 2.5 ha landfill footprint.

The vertical expansion options are limited to the approved landfill footprint due to the wetland and hydro easement
proximity. Leachate is expected to continue to be managed through natural attenuation. Leachate generation rates
will depend on climate conditions and infiltration rates through the landfill areas.

The surface water management system will remain the same for both options.

4.1.1 OPTION 1: VERTICAL EXPANSION WITH 4H:1V SIDE SLOPES

Option 1 contemplates increasing the height of the landfill from a current approved top of waste elevation of 280
masl to a peak top of waste elevation of 282.5 masl. This would be done by extending the 4H:1V side slopes by
about 4.5 m and then transitioning to a 5% slope to a peak elevation of 282.5 masl (excluding final cover).

The additional capacity gained with this option is estimated to be around 15,500 m3. Considering an average fill rate
of 4,000 m3/year, the additional capacity can extend the site life by about four years.

This option will require removal of the interim/final cover over approximately 1.4 ha, stripping and separately
stockpiling the topsoil and soil cover for future use. Temporarily exposed waste should be covered by applying 150
mm of clean soil or approved alternative daily cover over stripped areas to minimize odours and windblown litter. It
should be noted that the capacity gained by Option 1 is limited by the long narrow geometry of the approved fill
area.

Figure 4 shows the Option 1 proposed final contours and cross section.

4.1.2 OPTION 2: VERTICAL EXPANSION WITH 3H:1V SIDE SLOPES

Option 2 contemplates steepening the final side slopes from the existing top of waste by transition from a 4H:1V to
3H:1V side slopes by about 5.2 m.  From there the grade will transition to 5% to the landfill peak elevation 283.5
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masl (excluding final cover). This will be an increase in top of waste and daily/interim cover height of 3.5 m
compared to the approved top of waste contours.

The additional capacity gained with this option is estimated to be around 21,500 m3. Considering an average fill rate
of 4,000 m3/year, the additional capacity can extend the site life by about 5 years.

Option 2 will require removal of the interim cover placed in the majority of Phase 2. Exposed waste should be
temporarily covered by applying 150 mm of daily cover or approved alternative daily cover to minimize odours and
windblown litter.

Figure 5 shows the Option 2 proposed final contours and cross section.

5 PRELIMINARY COST ESTIMATES
Since both options will involved the same landfill area the costs will be the same. A Class C engineering cost
estimate is presented below and is based on similar construction projects. The fees are based on 2021 Canadian
Dollars.

Table 5-1 Preliminary Cost Estimate

ITEM QUANTITY UNIT UNIT PRICE TOTAL COST

Operational Costs

ECA Amendment Supporting

Documentation

1 L.S. $12,000

MECP Application Fee 1 L.S. $22,700

Total Operational Costs 34,700

Capital Costs

Topsoil Stripping and

Stockpile on Site

(150mm thickness)

2,100 m3 $10 $21,000

Soil Removal and Stockpile on

Site

(600mm thickness)

8,400 m3 $8 $67,200

Waste Grading and

Compaction

25,000 m2 $5 $125,000

Contingency Allowance (10%) 1 L.S $21,320

Engineering Allowance (15%) 1 L.S $31,980

Total Capital Costs $266,500

The overall operational and capital cost regardless of the option selected is estimated to be $301,200.
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6 CLOSURE
This landfill expansion feasibility study was prepared for the exclusive use of the City of Kawartha Lakes for the
Fenelon Landfill Site. This report was prepared in accordance with the scope of work, terms and conditions outlined
in WSP’s proposal No. P21-11028-34 dated June 22, 2021 and with generally accepted practices.
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