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INTRODUCTION
Background

The Ridge Landfill site is located near Blenheim, Ontario, in the Municipality of Chatham-Kent.
The landfill is owned and operated by BFI Canada Inc. (BFI). In 1997, an environmental
assessment (EA) was completed for an expansion to the Ridge Landfill. EA approval was
granted on June 24, 1998 and a new Provisional Certificate of Approval No. A021601 was
issued on April 29, 1999. Construction activities began in 1999 in the expanded area known as
the West Landfill in anticipation of depositing waste in this area. As of 2010, Cells 1, 2, 3A and
3B West have been developed in the West Landfill (see Figure 1).
The design of the leachate collection system (LCS), as presented in the Operation and
Development Report (December 1996) for the landfill expansion, was a drainage blanket to
achieve a 100-year service life. It was designed before the O.Reg. 232/98 under the
Environmental Protection Act came into effect. The LCS design for the Ridge Landfill
expansion conservatively exceeds the minimum standards for a 100-year service life outlined in
O.Reg. 232/98 (Schedule 1). For the Ridge Landfill expansion, the average thickness of the
drainage layer across the base of the landfill is 0.55 m, whereas the 100-year service life design
in O.Reg. 232/98 requires a minimum of 0.5 m thickness. The drainage path length to the
collection pipes in the Ridge Landfill LCS averages 25 m (either 18.5 m or 31.5 m), whereas the
drainage path length must be less than 50 m for a service life of 100 years under O.Reg. 232/98.
The design detail of the currently approved LCS at the landfill low point is shown in Figure 2.
1.2

Purpose

Since the LCS design for the Ridge Landfill expansion conservatively exceeds the minimum
standards for a 100-year service life outlined in O.Reg. 232/98 (Schedule 1), and since O.Reg.
232/98 permits a site specific design that uses alternative design criteria where shown to be
appropriate (Section 4.5, Paragraph 10.3.5 of Section 4.5.1 and Section 4.6.2(d) of the Landfill
Standards Guideline), the purpose of this report is to optimize the design of the Ridge Landfill
LCS while still achieving a 100-year service life upon which the Ridge Landfill expansion
groundwater impact assessment was based.
This report examines alternatives to optimize the leachate collection system for the Ridge
Landfill expansion that achieve a 100-year service life.
The design optimization was completed by Dillon Consulting Limited and its sub-consultant Dr.
R. Kerry Rowe (see Appendix A).
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LEACHATE COLLECTION SYSTEM OPTIMIZATION

2.1

Service Life Calculations

The 100-year service life LCS design presented in O.Reg. 232/98 is known to be conservative.
The service life calculation is based on a method developed by Rowe (1994). The method
estimates the rate of biochemical clogging of the drainage layer involving the growth of a film of
biological slime and calcium carbonate on the stone particles. The method assumes that
clogging will be concentrated towards the collection pipes and that the porosity reduction and the
portion of the overall drainage layer thickness subject to clogging varies linearly from zero at the
drainage divide between pipes to a maximum uniform value over a distance 5 m out from each
collection pipe. The method also assumes that the clogging is controlled by the rate at which
calcium enters the drainage layer.
The service life calculation used to establish the 100-year design in O.Reg. 232/98 makes two
conservative assumptions:
•
•

The source concentration of calcium in leachate draining to the LCS remains constant;
and
All of the calcium entering the drainage layer from leachate inflow precipitates in the
drainage layer (i.e. total precipitation).

The assumption of a constant source concentration is conservative because it implies an
unlimited source of calcium. Observations of typical landfill leachate chemistry trends show a
decline in calcium concentrations over time at the point of leachate collection. The assumption
of total precipitation is also conservative because the calcium that is collected has remained in a
dissolved state and is discharged with the effluent from the drainage layer.
Based on these two conservative assumptions, for a 100-year service life, a thickness of drainage
layer of 0.5 metres and a drainage path before leachate can potentially reach a collection pipe of
no more than 50 metres is required by O.Reg.232/98 (Schedule 1). In the context of the
calculations that were performed to establish the service life of a leachate collection drainage
layer, the typical use of a uniform thickness of drainage layer is a convenience and not a
requirement for the service life. In fact, the clear stone thickness needed to achieve the 100 year
service life for a 50 metre drainage path in O.Reg 232/98, based on the calculations used to
establish the 100 year service life, is only 0.5 metre for the first 5 metres from the collection pipe
and then a thickness reducing linearly to zero at the point of the groundwater/leachate divide
between the pipes.
Based on the technique used to establish the service life of the drainage layer in Schedule 1 of O.
Reg. 232/98, it can be demonstrated that a 100-year service life can be achieved with a reduced
thickness of drainage layer when the pipe spacing is such that the drainage path to the pipe is less
than 50 metres. Further, the thickness of clear stone in the drainage layer can decrease with
distance from the drainage pipe and still achieve the 100-year service life.
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The Ridge Landfill leachate historical data over the last decade (2000-2009) shows that the
average calcium concentration in the collected leachate was 328 mg/L which is lower than the
1,500 mg/L concentration of calcium used in the 100-year service life calculations for the
Schedule 1 of O. Reg. 232/98. The reduced calcium load of the Ridge Landfill leachate was
considered in the LCS design optimization in this report.
In addition, the design of the Ridge Landfill leachate collection system has a 0.2 m sand layer
above the geotextile and clear stone required by the O.Reg. 232/98 (Schedule 1) as can be seen
in Figure 2. This 0.2m sand layer is not included in the O.Reg. 232/98 (Schedule 1)
requirements, and it will help to treat the leachate as it migrates into the leachate collection
system and thus will serve to reduce the concentration loadings on the clear stone. This is a site
specific design for the Ridge Landfill LCS which is considered in the design optimization in this
report.
Alternatives for the leachate collection system design optimization presented in this report were
developed with a view towards reducing the volume of clear stone in the drainage layer while
still achieving a minimum service life of 100 years. Similar to the calculations used to establish
the service life presented in Schedule 1 of the O.Reg. 232/98, for each alternative described
below, it was conservatively assumed that there was a constant calcium concentration in the
leachate for the service life and that there was total precipitation of calcium in the leachate into
the drainage clear stone.
2.2

Optimization Alternatives

Schedule 1 of O.Reg. 232/98 requires the leachate collection pipes to be bedded in a continuous
drainage blanket that extends completely across the base of the waste fill. Two alternatives for
an optimized continuous drainage blanket of the LCS were developed. In each alternative, a
continuous layer is maintained but its thickness varies with distance from the collection pipe to
reflect the reduced leachate loading away from the pipe.
Alternative 1 – Continuous Drainage Layer – Average 0.29 m Thick
In Alternative 1, illustrated on Figure 3, the drainage layer is 0.15 m thick at the drainage divide
between collection pipes and 0.43 m thick at the collection pipes. The drainage layer thickness
across the base therefore averages 0.29 m. There is additional stone thickness at the pipe where
clogging will be concentrated and less stone at the drainage divides where the least clogging is
expected.
For a layer of stone 0.43 m thick, the depth of stone below the pipes is 0.05 m (as required by O.
Reg. 232/98, Schedule 1, Section 1.4), the outside diameter of the pipe is 0.27 m and the depth of
stone above the pipes is 0.11 m (less than the 0.25 m required by O. Reg. 232/98, Schedule 1,
Section 1.4).
The drainage layer thickness on the base side slopes remains 0.3 m thick, which is the minimum
required by the O.Reg. 232/98 for 100-year service life (O.Reg.232/98, Schedule 1, Section 1.1).
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A sand protective layer of 0.2 m thick above the drainage layer is provided, consistent with the
original Ridge Landfill design.
The spacing between collection pipes remains the same as currently approved, i.e. 50 m. The
currently approved drainage path length to the pipes varies – either 18.5 m or 31.5 m, for an
average of 25 m. In a worst case situation (landfill low point), the drainage path is 31.5 m to the
pipes draining to sumps, which is less than the 50 m permitted by the O.Reg. 232/98 for a 100year service life design. The grading on the base remains at 2% to the pipes. The grading above
the drainage blanket is 0.5% for the 18.5 m side and approximately 1% for the 31.5 m side to
reflect the change of the drainage layer thickness (Figure 3).
The service life of the drainage blanket for Alternative 1 was calculated using the same equation
and conservative assumptions of O.Reg. 232/98, and was calculated as 104 years. Consistent
with the wording of Section 1, Schedule 1 of O.Reg 232/98, the 104 year service life calculated
above starts at the earlier of the mid-point of the site’s operating life and the tenth anniversary of
the first deposit of waste in the waste fill zone. Refer to Appendix A for the service life
calculation.
Alternative 2 – Continuous Drainage Layer –Average 0.29 m Thick with Local Thickening
The drainage layer of Alternative 2, illustrated on Figure 4, is 0.15 m thick at the drainage divide
between collection pipes and 0.43 m thick at the collection pipes. In addition, local thickening of
the drainage layer to 0.63 m (i.e. 0.20 m net thickening) is provided at the collection pipes for
improved pipe bedding.
For a layer of stone 0.63 m thick at the collection pipes, the depth of stone below the pipes is
0.05 m (as required by O. Reg. 232/98, Schedule 1, Section 1.4), the outside diameter of the
pipes is 0.27 m and the depth of stone above the pipes is 0.31 m. The depth of stone over the
pipes for this option is greater than the minimum thickness of 0.25 m required by O. Reg.
232/98, Schedule 1, Section 1.4.
The drainage layer thickness on the base side slopes remains 0.3 m, which is the minimum
required by O.Reg. 232/98 for 100-year service life (O.Reg. 232/98, Schedule 1, Section 1.1).
A sand protective layer 0.2 m thick above the drainage layer is provided, consistent with the
original Ridge Landfill design.
The spacing between pipes remains the same, i.e. 50 m. The drainage path length to the pipes
varies – either 18.5 m or 31.5 m, for an average of 25 m. In a worst case situation (landfill low
point), the drainage path is 31.5 m on each side of pipes draining to sumps, which is greater than
the 50 m required by the O.Reg. 232/98. The grading above the drainage blanket is as noted for
Alternative 1 except in the area of local thickness of the clear stone close to the pipes as shown
in Figure 4.
The service life of the drainage blanket for Alternative 2 was not calculated because Alternative
2 is essentially the same as Alternative 1 except for the local drainage stone thickening above the
Dillon Consulting Limited
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collection pipes. The service life of the drainage blanket for Alternative 2 is greater than the
service life of Alternative 1, i.e. >104 years.
2.3

Selection of a Preferred LCS Optimization Alternative

Alternative 2 is the preferred design optimization, as it offers all of the advantages of Alternative
1, i.e. it provides the continuous drainage blanket with the stone thickness adjusted to provide the
most stone where it is most beneficial (i.e., above the pipes) and reduced stone thickness at the
drainage divide where the need is limited. Alternative 2 also has increased stone thickness of
0.31 m above the collection pipes, which complies with the minimum requirement of 0.25 m of
O.Reg.232/98, and has a service life of greater than 104 years.
It is recognized that for Alternative 2, the ridges from localized stone thickening at the collection
pipes will require more care during LCS construction than the original design (and Alternative 1)
to avoid disturbance. To address this issue, the side slopes of the ridges above the collection
pipes have been designed for 4H:1V (25%) as shown in Figure 4.
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CONCLUSION

Alternative 2, which provides an average stone thickness of 0.29 m but has local thickening of
the stone at the collection pipes to 0.63 m, is preferred. It has a calculated service life of more
than 104 years, which is consistent with the 100-year service life upon which the Ridge Landfill
expansion groundwater impact assessment was based. The drainage blanket concept of the
original leachate collection system design is retained. This will allow full control over leachate
heads across the base of the landfill, an aspect that facilitates construction of adjacent cells as
well as minimizes potential groundwater impacts.
Alternative 2 should be used for the construction of the remaining cells of the expansion, namely
Cells 3B East and 4 in the West Landfill; and Cells 5, 6 and 7 in the South Landfill. It is not
applicable to Cell 8 in the Infill area (see Figure 1).
To preserve the original approved capacity of the landfill, the final contours of the West and
South Landfills over the future cells would be adjusted downwards approximately 0.25 m.
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Gondim, Fabiano
From:

Kerry Rowe [rkerryroweinc@gmail.com]

Sent:

Tuesday, November 02, 2010 4:22 AM

To:

Gondim, Fabiano

Cc:

Kerry Rowe

Subject:

Re: Ridge LCS Design Report

Attachments: LCS Amendment - Ridge Landfill - November 2 2010 final draft.docx
Fabiano
I have reviewed the final draft of the report and support its conclusions. I attach a slightly edited version of the report.
Kerry
R.Kerry Rowe
President
R.Kerry Rowe Inc.

On Tue, Nov 2, 2010 at 2:06 AM, Gondim, Fabiano <fgondim@dillon.ca> wrote:
Kerry,

Please see attached the final version of the report we propose to submit to the Ministry of the Environment to amend
the Certificate of Approval of the Ridge Landfill.
Please confirm you have reviewed the report and support its conclusions.
Regards,
Fabiano

Fabiano Gondim, M.Eng., P.Eng.
Dillon Consulting Limited
1155 North Service Road West, Unit 14
Oakville, Ontario, L6M 3E3
T - 905.901.2912 ext. 3433
M - 647.295.0373
F - 905.901.2918
fgondim@dillon.ca
www.dillon.ca
Please consider the environment before printing this email

This message is directed in confidence solely to the person(s) named above and may contain
privileged, confidential or private information which is not to be disclosed. If you are not the
addressee or an authorized representative thereof, please contact the undersigned and
then destroy this message.
Ce message est destiné uniquement aux personnes indiquées dans l'entête et
peut contenir une information privilégiée, confidentielle ou privée et ne pouvant être
divulguée. Si vous n'êtes pas le destinataire de ce message ou une personne autorisée
à le recevoir, veuillez communiquer avec le soussigné et ensuite détruire ce message.
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