
Essex-Windsor Solid Waste Authority 

BIENNIAL REPORT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Essex-Windsor 
Landfill Site No. 3 

Operations 
Report 

2012-2013 

March 28, 2014 / Document available in other formats upon request 



 

  



   

  

T A B L E   O F   C O N T E N T S 

 
1  INTRODUCTION ........................................................................................................................................ 1 

1.1  Environmental Compliance Approval ...................................................................................................... 1 

1.2  Purpose .......................................................................................................................................................... 1 

2  INSPECTIONS AND COMPLAINTS ..................................................................................................... 1 

2.1 Site Inspections .............................................................................................................................................. 1 

2.2  Complaints .................................................................................................................................................... 2 

3  SITE DEVELOPMENT AND MAINTENANCE ................................................................................ 2 

3.1  2012 Site Maintenance ................................................................................................................................. 2 

3.2  2013 Site Maintenance ................................................................................................................................. 3 

4  LEACHATE MANAGEMENT ................................................................................................................. 7 

4.1  Leachate Quantity ........................................................................................................................................ 8 

Table 1: Leachate Quantities Hauled for Treatment ................................................................................................. 9 

Figure 1: 2012/2013 Leachate Comparison ........................................................................................................... 9 

Table 2A: Infiltration Rate 2007-2013 ................................................................................................................ 10 

Table 2B: Infiltration Rate 1999-2006 ................................................................................................................. 10 

Table 2C: Infiltration Rate 1991-1998 ................................................................................................................. 10 

4.2  Leachate Collector Assessment................................................................................................................ 10 

4.3  Leachate Quality ......................................................................................................................................... 16 

Table 3: Leachate Quality Comparison 2009 – 2013 ........................................................................................... 19 

Figure 2: Leachate Analysis for TSS, BOD & NH3-N—Historical Data ........................................................ 20 

Figure 3: Leachate Analysis for COD & Chloride – Historical Data .................................................................. 21 

Figure 4: Leachate Analysis for Aluminum, Boron and Iron – Historical Data .................................................... 22 

Figure 5: Leachate Analysis for Cadmium, Copper, Nickel, Lead & Zinc Historical Data .................................. 23 



 

 

Table 4: Positive Organic Determinations in Leachate—Landfill No. 3 ................................................................ 24 

4.4  Leachate Springs ......................................................................................................................................... 25 

4.5  Leachate System Operations .................................................................................................................... 25 

4.6  Leachate System Maintenance .................................................................................................................. 26 

4.7  Leachate Pond Operations ....................................................................................................................... 26 

5  MONITORING PROGRAMS ................................................................................................................. 26 

5.1  Ground and Surface Water Monitoring ................................................................................................. 26 

5.2  Leachate Monitoring .................................................................................................................................. 27 

5.3  Surface Water Course Inspection ............................................................................................................ 27 

5.4  Precipitation Event Surface Water Sampling ......................................................................................... 27 

5.5  Sediment Sampling ..................................................................................................................................... 28 

5.6  Gas Monitoring .......................................................................................................................................... 29 

Table 5: Gas Monitoring Program: Percent Combustible Gas & Oxygen .............................................................. 30 

Table 6: Gas Monitoring, Pressure ......................................................................................................................... 31 

5.7  Vegetation and Biological Monitoring .................................................................................................... 31 

5.8  Leachate Level Monitoring ....................................................................................................................... 32 

5.9  Precipitation Monitoring ........................................................................................................................... 32 

Table 7: Precipitation 2006-2013 .......................................................................................................................... 33 

Figure 6: 2013/2012 Precipitation Comparison .................................................................................................... 33 

6  INTERPRETATION AND REPORTING ........................................................................................... 34 

Appendix A: .................................................................  Site Map for Landfill Site No. 3 

Appendix B:  ....................................  Post Closure Maintenance and Inspection Reports 

 

 

 

 

margaret
Typewritten Text
Note: This document has been formatted for double sided printing with Appendix Arelocated to the end of the file; please consider the environment before printing .



  ESSEX LANDFILL SITE NO. 3 

-  1  -  

ES S EX-WINDS OR SOLID WAS T E AU T HORIT Y   2012-2013 BIENNIAL OPERAT IONS  REPORT 

1  INTRODUCTION 

Essex County Landfill Site No. 3 is located on parts of Lots 14 and 15, Concession 4 in 

the Town of Lakeshore, (formerly the Township of Maidstone). Landfill Site No. 3 was 

closed to the receipt of waste on June 30, 1997. All waste from the former landfill 

service area is now disposed of at the Essex-Windsor Regional Landfill in the Town of 

Essex. 

1.1  ENVIRONMENTAL COMPLIANCE APPROVAL 

Landfill Site No. 3 is governed by Environmental Compliance Approval (ECA) No. 

A011501, as amended.  The Certificate was issued on January 30, 1990 subsequent to 

an EPA hearing in October 1989, and was extended under the emergency provisions of 

the Act on December 30, 1992.  The Certificate was amended on July 8, 1999 to 

incorporate the provisions of the Site’s Closure and End Use Plan. 

1.2  PURPOSE 

The purpose of this report is to fulfill Condition No. 5 of the ECA for the Site.  Condition 

5 requires the preparation and submission of an annual report within three months of 

the end of the calendar year.  After a period of five years following closure, providing 

conditions are stable, the closure and end use plan provides for biennial reports. In 

December of 2004, the Ministry of the Environment endorsed a 2003 Annual Monitoring 

recommendation which proposed that reporting requirements be revised from an annual 

to biennial basis. 

2  INSPECTIONS AND COMPLAINTS 

2.1 SITE INSPECTIONS 

Inspections were completed as per the closure plan dated August 1996 and are 

available at the offices of the Essex-Windsor Solid Waste Authority (EWSWA). 
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2.2  COMPLAINTS 

Throughout the year the public could report complaints by calling EWSWA at 1-800-563-

3377. There were ten recorded complaints received in 2012 and nine recorded 

complaints received for 2013. All the complaints received were a direct result of the 

ongoing site re-grading activities being carried out on the closed landfill site (refer to 

Section 3 of this report). The majority of the complaints were related to mud or dust on 

the haul roads which were normally addressed immediately where as all other 

complaints were responded to within 4 hours of receiving the complaint. Every effort 

was made to resolve the complaint to the satisfaction of the resident. A detailed copy of 

all the complaints received during 2012 and 2013 are maintained on file at the offices of 

the Essex-Windsor Solid Waste Authority. 

3  SITE DEVELOPMENT AND MAINTENANCE 

 This section describes activities that took place in 2012 and 2013 relating to the 

maintenance of the closed Site. 

3.1  2012 SITE MAINTENANCE 

During 2012 and more specifically from April to December 2012 routine clay cap 

maintenance and site re-grading activities within Area A4, B1, B2 and C at the landfill 

were completed by Amico Infrastructures Inc. in general accordance with final contours 

originally provided in the approved Closure and End Use Plan dated August 1996. The 

work consisted mainly of increasing the thickness of the existing clay cap system and 

site re-grading activities within the top portions of these areas of the site. Between the 

months of April and December of 2012 approximately 370,000 m3 of clean clay was 

hauled and placed in Area A4, B1, B2 and C to repair clay cap differential settlement 

issues. 

For the remainder of the site the following maintenance activities were carried out 

during 2012: 
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A. Two grass cuts were completed to promote thicker grass growth and control 

weed growth. 

B. Internal drainage ditches and swales were inspected for sediment buildup and 

vegetation cover and repaired as required. 

C. The on-site road maintenance program consisted of minor road repairs, dust 

control and grading of granular perimeter and access roads as required. 

D. Repairs to the site perimeter fence and gates; on several occasions the 

perimeter fence and gates were either cut or damaged by individuals looking to 

gain access to the site.  Staff noted that damage to the fence and gates in 2012-

13 appeared to be consistent with previous years. 

E. Regular maintenance and repairs to Pump Station panels and pumps were 

completed as required.  These repairs included pump rebuilds, wiring repairs, 

rodent proofing panels and float repairs. 

F. Some clean up of yard waste at the front gate was required but staff noted that 

the quantity and number of occasions was minimal. 

G. Culverts suspected of leaking or being damaged were removed and replaced as 

required. 

3.2  2013 SITE MAINTENANCE 

After discussions, meetings and consultations with the MOE and significant public 

discussions, an Environmental Compliance Approval (ECA) amendment application 

package was prepared on behalf of EWSWA and submitted to the MOE to receive and 

place clean clay fill at the closed Landfill from the Windsor-Essex Parkway Project.  The 

ECA amendment request included two applications, one for waste and one for sewage 

works. The applications were submitted to the MOE between August and October of 

2012.  As part of the applications package, technical reports, supporting documents, 

required fees and design plans were submitted to the MOE for review and approval.  

Due to the uncertainties associated with the quantity of clay fill that would become 
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available for the site, the design plans included the placement of imported clay fill over 

all areas that were previously used for waste disposal of the closed landfill site for 

approval purposes.  However, again due to the uncertainty associated with the quantity 

of clay fill, ranges and estimated thickness of the final cap were also outlined and 

included in the technical documents.   

The main objectives of the proposed site re-grading plan were to thicken/improve the 

existing final clay cap as part of on-going maintenance of the closed landfill site, to 

address precipitation infiltration issues, existing final cap settlement and desiccation and 

reduce leachate generation.  Another benefit to be derived from stabilizing the landfill is 

the possibility for the landfill to be transformed into a passive recreation facility sooner 

than was originally anticipated.  Based on the information provided in the applications 

package, two amendments to the original Certificate of Approval (C of A #A011501 

dated January 30, 1990) were issued by the MOE for the proposed site re-grading plan.  

Amendment No. 1886-8YFS4L was issued on November 28, 2012, for the municipal and 

private sewage works and Amendment Notice No. 7 was issued on November 29, 2012 

for the Closed Waste Disposal Site.   

To accomplish the overall objectives of the proposed site re-grading plan, the following 

two alternatives were proposed for implementation at the closed landfill site.   

Alternative 1 was proposed to address long term maintenance and infiltration issues and 

reduce leachate generation. This alternative was proposed to focus on specific locations 

(hot spots) of the site if only a small quantity of clay fill was available from the 

Parkway/Amico.   

Alternative 2 included thickening the existing cap over the entire former waste disposal 

area (capped areas) and was conditional upon securing the total required volume of clay 

from the contractor for placement at the closed site within an approved time frame.  

The implementation of either of the proposed alternatives was contingent upon 

finalizing the agreement with the contractor and securing the required clay fill quantity 

by a specific date established by EWSWA.   
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Based on the quantity of clay fill that became available for the project site, Alternative 2 

was selected.  This Alternative was the preferred alternative and consisted of increasing 

the existing final cap thickness by approximately 1.0 to 1.5 metres over the entire 

capped portion of the closed landfill site.  It was also estimated that 1.0 to 1.5 million 

cubic metres of imported clay fill would be placed over the entire site.  The full scale 

project under the selected Alternative 2 was started in early January of 2013 and will 

likely continue until late 2014.  The completed activities in 2013 generally consisted of 

stripping and stockpiling of existing topsoil, clay fill placement and compaction, sampling 

and chemical analysis, upgrading of existing features (monitors, manholes, culverts, 

drainage ditches, access roads, etc.), grading, topsoil placement and seeding 

throughout the work areas of the site.  The general hydrogeology of the site remains 

unchanged during this reporting period and is not anticipated to change in the near 

future. 

In addition and as part of the routine maintenance work at the site, EWSWA retained a 

local contractor to construct a new 350 metre asphalt paved access haul road along the 

northwest side of the site boundary and west of the existing leachate lagoons. The new 

access road was constructed between May and June 2013. The original layout was 

presented in the design plans that were included in the initial ECA amendment 

application to the MOE in August 2012. The construction of the access road was also 

verbally communicated with the MOE. Field adjustments and layout modifications were 

implemented prior to the start of construction due to access issues and the presence of 

large trees. The final layout of the new access road will be shown on the as-built 

drawings for the site. The new road was constructed for the following operational 

reasons: 

• Upgrade the existing gravel-covered perimeter access road, 

• Provide better access for the leachate hauling trucks to the existing leachate 

storage lagoons, 

• For safety purposes and continued leachate hauling operations the new road will 

provide a separate route to the existing lagoons from the main entrance to the 
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site. Daily visitors to the dog pound facility will continue to use the main site 

entrance leading to the closed landfill site. 

The construction activities related to this new road included stripping of the existing 

vegetation and topsoil, placement of granular fill and the final placement of asphalt 

pavement along the road alignment. A separate gate was installed for this road at the 

main site entrance. A new leachate loading station was also installed west of the west 

leachate storage lagoon. New drainage swales were placed and connected to the 

existing drainage ditches at this area of the site. 

Activities that were undertaken throughout 2013 as part of the site re-grade project 

included the following: 

• Stripping and stockpiling of the existing upper topsoil layer to allow for the 
placement of the imported clay fill over the refuse areas at the closed landfill 
site. 

• Extension of existing leachate collector system manholes at the site.   

• Construction of retaining walls around pump stations 2, 3, and 5.    

• Extension of leachate and groundwater monitors at the site.   

• Existing surface water drainage courses were maintained or upgraded as per the 
approved design plans. The primary storm water management at the site 
remains through the use of the Stormwater Retention Pond to the North and the 
Southwest Retention Pond to the West.  Stormwater quality monitoring locations 
and frequency remain unchanged.  

• Maintaining flow in drainage ditches. 

• Placement of final topsoil cover over the clay contours in completed work areas. 

• Application of a grass mix for erosion control and slope stability purposes in 
completed work areas. 

• Silt fence installation for sediment loading control within drainage ditches at the 
site. 



  ESSEX LANDFILL SITE NO. 3 

-  7 -  

ES S EX-WINDS OR SOLID WAS T E AU T HORIT Y   2012-2013 BIENNIAL OPERAT IONS  REPORT 

• Quality control of incoming clayey materials was performed by the Authority’s 
engineering consultant Genivar/WSP Canada Inc. through visual inspection of 
imported materials and laboratory analysis for metals and inorganics, volatile 
organic compounds, petroleum hydrocarbon fractions F1-F4, and polycyclic 
aromatic hydrocarbons.  Composite soil samples submitted at approximate 
10,000 m3 intervals. 

• Dust control on the landfill roadways and within the work areas was completed 
by the contractor through the application of water on regular intervals and road 
sweeping.  

• Grade control was provided by the site contractor for compliance with the project 
design elevations. 

• Compaction efforts of the imported clayey materials were controlled by WSP for 
compliance with the project specifications.  

At the end of 2013 the project was ongoing with completion expected in late 2014.  

Remaining work generally includes the completion of clay placement where needed, 

extension of remaining existing features (monitors, manholes, culverts, pump station, 

etc.), upgrading drainage ditches, construction of access roads, topsoil placement and 

final seeding application.  

Upon completion of the site re-grading activities, a summary report will be prepared to 

document the completed activities at the closed landfill site.   

4  LEACHATE MANAGEMENT 

A perimeter leachate collection system was installed in 1985 along the north and east 

sides of the Site.  The system, which includes a number of finger drains into the refuse, 

was installed to prevent surface outbreaks of leachate and reduce the leachate mound 

within the Site.  In 1988/1989, the perimeter system was extended around the east and 

south sides of Area C and commenced operation in May, 1989. 

A leachate underdrain system was installed in the waste cells excavated since 1987.  

These systems are in place in Area A5, Area B1 and Area B2.  The Area A5 system 

commenced operation in November 1987.  Areas B1 and B2 were connected in three 
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phases with the final phase made operational in August 1989.  All components of the 

leachate collection system were operational during 2012 and 2013.  The total leachate 

catchment area is approximately 88.5 hectares. 

In 1997, two new leachate ponds with a holding capacity of 15,000 m3 were constructed 

in accordance with the long-term leachate management report for the site. The ponds 

are designed to stabilize organic and hydraulic loading of leachate.  

All leachate collected from the various components of the system is drained/pumped to 

the leachate collection ponds at the northeast corner of Area B2.  The leachate is loaded 

into tanker trucks and taken to the Little River Pollution Control Facility, in the City of 

Windsor, for treatment.  During peak leachate generation events excess leachate may 

be hauled to the Lou Romano Water Reclamation Plant, also in the City of Windsor, for 

additional treatment capacity. 

4.1  LEACHATE QUANTITY 

A total of 87,638 m3 of leachate was hauled from the Site for treatment in 2012.  This is 

a 33% decrease compared with the 131,249 m3 hauled in 2011.  The amount of 

leachate collected in 2012, as a percentage of precipitation was 12.9%.  The amount 

was greater than the 10.2% infiltration experienced in 2011.   

A total of 67,381 m3 of leachate was hauled from the Site for treatment in 2013.  This is 

a decrease of 23% compared with the 87,638 m3 hauled in 2012.  The monthly amounts 

are listed in Table 1 and Figure 1.  The amount of leachate collected in 2013, as a 

percentage of precipitation was 7.7%. The historical infiltration rates are shown in Table 

2. 
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TABLE 1: LEACHATE QUANTITIES HAULED FOR TREATMENT 

 

MONTH 
2013 

TOTALS 
2012 

TOTALS 
2011 

TOTALS 
2010 

TOTALS 
2009 

TOTALS 

      January 4,819.15 15,495.16 4,155.96 2,656.39 11,016.14 

February 6,372.80 16,911.60 4,931.58 3,399.67 13,255.42 

March 7,389.66 16,379.54 11,992.25 5,287.69 17,233.59 

April 7,952.06 13,382.10 17,430.99 4,868.24 11,911.41 

May 5,088.69 5,096.87 19,927.88 6,895.00 16,587.44 

June 6,620.29 4,600.80 13,386.17 7,210.50 5,721.56 

July 5,670.93 3,441.64 13,042.14 4,755.83 4,309.14 

August 5,470.74 4,045.66 5,539.76 3,463.14 2,730.43 

September 4,935.48 1,591.61 5,218.07 0.00 2,785.93 

October 4,737.97 2,270.73 8,494.82 3,438.80 2,675.62 

November 4,110.82 2,142.88 7,797.86 556.92 2,338.78 

December 4,212.59 2,279.64 19,331.21 5,007.61 607.48 
TOTALS  
(TONNES or m3) 67,381.18 87,638.23 131,248.69 47,539.79 91,172.94 

 

FIGURE 1: 2012/2013 LEACHATE COMPARISON 
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TABLE 2A: INFILTRATION RATE 2007-2013 

Year   2013 2012 2011 2010 2009 2008 2007 
Infiltration Rate   7.7% 12.9% 10.2% 6.3% 11.2% 8.3% 9.1% 

Precipitation (MM)  986.2 766.6 1,452.0 847.0 923.3 1,198.4 898.2 

TABLE 2B: INFILTRATION RATE 1999-2006 

Year   2006 2005 2004 2003 2002 2001 2000 1999 
Infiltration Rate   9.4% 15.3% 12.1% 11.2% 14.1% 15.1% 7.3% 9.4% 

Precipitation (MM)  1,134.0 773.0 930.3 701.6 707.0 798.7 847.3 669.4 

TABLE 2C: INFILTRATION RATE 1991-1998 

Year  1998 1997 1996 1995 1994 1993 1992 1991 
Infiltration Rate  11.7% 9.1% 10.6% 10.0% 9.6% 9.0% 8.1% 8.5% 

Precipitation (MM) 705.9 876.0 827.2 743.2 832.5 913.5 1,303.0 848.9 

 

4.2  LEACHATE COLLECTOR ASSESSMENT 

The detailed monitoring of the leachate collection system at a reduced level continued 

through 2012 and 2013.  Previous work completed on the landfill site identified that 

leachate generation was greater than expected for a closed landfill site.  To investigate 

the source of the leachate generation, an assessment was completed of the leachate 

collector system (Jagger Hims Limited, 2002).  The assessment identified that the 

leachate flow within the collector system increased notably within one hour of a 10 mm 

or greater precipitation event.  Thus, it was concluded that a large component of 

leachate generation was a result of the rapid infiltration of precipitation and surface 

water runoff into the collector system. 

Operation changes to the collector system carried out to date have attempted to reduce 

the volume of leachate stored in the system.  In addition, remedial activities to the 

surface water ditch around the woodlot appear to have reduced the amount of surface 

water infiltration into the system in this area.  In 2004, Jagger Hims Limited was 

directed to complete a tracer-testing program of fluorescent dye (Rhodamine WT) to 

identify areas of surface water leakage into the collector system and to prioritize areas 

for improvement. 
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The infiltration study targeted ditches and swales that had the greatest potential to 

affect the collector system after a precipitation event or could accumulate large amounts 

of water during early spring and late fall.  Each test section was isolated with soil dykes.  

To facilitate the interpretation of the findings, the response times were categorized for 

the ditch or swale as priority areas, secondary areas and tertiary areas. 

In summary the priority areas where the collector system showed a rapid response 

(within 1 to 3 hours) to testing included the area around Area C, between Areas B1 and 

B2, and at the South Sediment Pond, and near pumping station PS4 & PS6.  Secondary 

areas of concern were also located around Area C and include a section of the ditch 

immediately north of the fence at the northeast portion of Area A1.  Tertiary areas were 

typically located around Area A1.  As noted previously four of the areas identified as 

primary infiltration points were worked on during 2004 and one area in 2005.  In 

addition during 2005 one area identified as a moderate response area and one area 

identified as a slow response area were also modified. 

During 2006 and 2007, the west and south slopes of Area C were covered with 

additional clean clay and re-graded to mitigate the rapid and moderate response 

infiltration areas noted in the 2005 Jagger Hims Infiltration Report. 

In 2008 and 2009 the re-grading and differential settlement repairs were continued on 

the landfill cap of Area C. In addition several areas on top of Area B2 were also re-

graded to address differential settlement issues. 

In 2010 and 2011 the re-grading and differential settlement repairs were continued on 

the landfill cap of Area C. 

As noted in Section 3 of this report, significant changes to the landfill cap thickness 

continued in 2012, 2013 and will be ongoing in 2014. By increasing the clay cap 

thickness and moving drainage courses off the leachate collector system the EWSWA 

believes that a greater percentage of the precipitation at the site will be controlled by 

the surface water drainage systems. The 2013 data and to a lesser extent the 2012 data 

suggest a favourable result however; comparison of data from 2014/2015 monitoring  
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period will be required to establish a trend that confirms the site re-grade project has 

reduced leachate generation at the site. 

Maintenance activities are completed as part of the landfill closure plan to ensure that 

the closed Landfill does not adversely impact the local soil and water resources.  One of 

the maintenance tasks involves the operation of the existing leachate management 

system and collection and off-site treatment of landfill leachate.  The leachate collection 

system is made up of 60 maintenance holes, 6 pump stations and approximately 5.2 km 

of underground perforated collection pipe.   

As of December 31, 2013 the actions that have been taken to address the leachate 

collection system infiltration concerns are detailed as follows:   

EWSWA STUDY CONCLUSIONS & 
RECOMMENDATIONS 

ACTIONS TAKEN 

July 2001 – Detailed 
site inspection 

EWSWA staff complete detailed site 
inspections of all maintenance manholes, 
pump stations and surface water ditches 
looking for possible sources of infiltration.  
Staff noted small leaks in some 
manholes, some earth settlement around 
manholes and possible infiltration of 
surface water through desiccation cracks 
in the bottom of ditches near woodlot and 
Old Maidstone Landfill resulting in 
ponding or increased infiltration. 

All leaks in manholes identified were filled in by 
Benko Sewer Services.  Low areas around all 
manholes were re-graded with clay to remove 
areas of settlement, top-soiled and seeded.  
Three manholes north of the on-site woodlot 
were raised so clean fill could be applied 
around them.  Possible points of infiltration in 
ditches around the woodlot & Old Maidstone 
Landfill were excavated out and virgin clay was 
used to reseal the ditch bottom.  In October a 
culvert was installed under the main haul road 
connecting the surface water drainage ditch 
west and south of B2 directly to the southwest 
Retention Pond.  As a result the surface water 
collected in these drains no longer has to travel 
over portions of the B2 leachate collection 
system to reach the pond. 

July 2001 – Dillon 
Consulting was 
commissioned to 
review as-built 
drawings of waste cells 
& identify and locate all 
finger drains as well as 
other possible sources 
of infiltration. 

Dillon noted that finger drains may not be 
a significant source for infiltration since 
they are located for the most part on 
steep slopes which do not have a source 
of standing water.  They also concluded 
that many of the surface water runoff 
ditches are constructed directly over the 
perforated leachate collection system 
which may experience standing water in 
low areas resulting in infiltration through 
desiccation cracks. 

Low areas in surface water ditches identified 
were excavated out in October and filled in 
with virgin compacted clay and re-graded. 
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EWSWA STUDY CONCLUSIONS & 
RECOMMENDATIONS 

ACTIONS TAKEN 

EWSWA conducts 
regular on-site 
inspections throughout 
2001 

Noted areas of differential settlement, 
large desiccation cracks and standing 
water. 

For 2001, EWSWA staff conducted an average 
of 3.8 inspections per month and completed 
minor repairs. 

2002 – Jagger Hims 
Consulting Engineers 
commissioned to do 
detailed infiltration 
study using dedicated 
flow meters in selected 
manholes to identify 
sources of increased 
surface water flow. 

The report confirmed that the leachate 
collector system was responsive to 
precipitation events.  Typically the 
collector system responded within 8 hrs. - 
10 hrs. of the commencement of a 
precipitation event that exceeded about 
10 mm.  The report also noted that the 
area around the Areas B1 & B2, as well 
as around the woodlot near PS4, were 
the major contributors to the leachate 
volumes after significant precipitation 
events.  One other area of notable 
leachate contribution included the 
collector system section between PS5 
&PS1. 

During July, August & September of 2002 
approximately 35,000 m3 of virgin clay was 
brought into the site and placed on the north, 
east and south sides of the woodlot.  The area 
was graded to allow surface water to run off 
through swales surrounding the woodlot and 
into the internal ditch running parallel to the 4th 
Concession.  The area was then seeded in 
Sept. 2002. 

EWSWA conducts 
regular on site 
inspections throughout 
2002 

Possible areas of infiltration are 
underdrains of B1 & B2 through areas of 
differential settlement along edge of cap 
where surface water run-off control berms 
are located. 

 

Established budget to carry out remedial work 
in 2003.  For 2002 EWSWA staff conducted an 
average of 3 inspections per month and 
continued to carry out minor repairs as 
required. 

EWSWA conducts 
regular on site 
inspections throughout 
2003 

Possible areas of infiltration are 
underdrains of B1 & B2. 

Discovered major washout around culvert 
at the southeast corner of the woodlot 
draining into stone base of leachate 
collector system. 

Possible sources of infiltration on south 
slope of Area C. 

Sections of B1 & B2 were re-graded during 
2003 and more than 30 drainage swales were 
constructed in an effort to further reduce 
surface water infiltration for this area of the 
Landfill.  The culvert located in the southeast 
corner of the woodlot was replaced with a new 
one and the washout was excavated out, 
backfilled & compacted with new clay.  Gabion 
stone was placed on both ends to reduce 
potential for erosion. 

Jagger Hims continues 
Infiltration Study in 
2003 

In addition to the EWSWA monitoring 
efforts, Jagger Hims Consulting 
Engineers continued their detailed 
infiltration assessment of the leachate 
collection system.  The primary objective 
for 2003 was to evaluate the leachate 
flow conditions within the perimeter 
collector system at PS4.  The flow 
collected in 2003 was sufficient to 
indicate that the collector system cover 
enhancement around the woodlot 
effectively reduced the rapid influx of 

Jagger Hims Consulting to continue infiltration 
evaluation into 2004. 

In April 2003, the Flygt pumps located in PS6 
were removed and replaced with new impellers 
which based on design specifications almost 
doubled the pumping capacity of PS6. 
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EWSWA STUDY CONCLUSIONS & 
RECOMMENDATIONS 

ACTIONS TAKEN 

surface water into the system for that 
area. 

Jagger Hims noted that PS6 may not 
have sufficient pumping capacity and 
during very heavy precipitation events 
was subject to potential leachate 
surcharging. 

Jagger Hims 
commissioned to 
complete Tracer-testing 
Program to identify and 
prioritize infiltration 
areas – 2004  

In 2004 Jagger Hims carried out detailed 
Dye Tracer Testing Programs of all the 
surface water ditches located over the 
leachate collection systems.  They were 
to identify areas of surface water leakage 
into the collector system and to prioritize 
areas for improvements. 

The infiltration study targeted ditches and 
swales that had the greatest potential to 
affect the collector system after a 
precipitation event or could accumulate 
large amounts of water during the early 
spring and late fall. Each test section was 
isolated with soil dykes. 

The areas where the collector system 
showed a rapid response to testing 
included the area around Area C, 
between Areas B1 & B2 and at the South 
Sediment Pond and near PS4 & PS6. 

In September and October of 2004 
approximately half of the south slope of Area C 
was stripped of top soil, covered with additional 
clay which was packed in place, graded, 
covered in top soil and seeded.  Test pits were 
dug prior to re-grading but indicated little 
evidence of infiltration. 

The South Sediment pond was filled in with 
clean clay and packed.  The areas around PS4 
& PS6 were excavated out, filled in with new 
clay which was packed in place and then top-
soiled and seeded. 

Test pits were also dug to look for sources of 
infiltration but none were found. 

EWSWA conducted 
regular on site 
inspections – 2004  

Jagger Hims completes 
Draft Report on Landfill 
No.3 Infiltration 
complete with 
recommendations to 
reduce infiltration. 

Staff noted standing water in surface 
water ditches after precipitation events.  
All standing water is a potential source for 
infiltration.  Some sections of ditch also 
had some soil and vegetation build up 
causing restrictions. 

Rivard Contracting was commissioned to clean 
out approximately 2,575 meters of surface 
water ditch. 

During 2003 & 2004, EWSWA carried out a 
detailed topographic survey of the entire 
landfill.  The detailed survey would allow staff 
the ability to identify any low areas with a 
greater potential for infiltration.  During 2005 a 
detailed review of the long term infiltration 
solutions will be reviewed culminating in 2006 
Budget recommendations to complete repairs. 

EWSWA conducted 
regular on site 
inspections, 2005 

Staff note any areas in ditches which 
appear to restrict surface water drainage 
or promote surface water infiltration. 

Clean ditch areas as required, fill in low spots 
to promote surface water run off. 

Jagger Hims submits 
final draft of Infiltration 
Report, 2005 

EWSWA continues to carry out 
recommended repairs to surface water 
infiltration hot spots. 

During 2005, Rivard Contracting 
commissioned to fill in, re-grade, pack and 
topsoil areas of the north slope of A1 West and 
East.  An abandoned surface water ditch 
located north of A1 East and south of the 
Storm Water Management System is also filled 
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EWSWA STUDY CONCLUSIONS & 
RECOMMENDATIONS 

ACTIONS TAKEN 

in, re-graded, packed & top soiled.  All seeding 
completed by EWSWA staff. 

  MH No. 1, 2 & 3 raised by EWSWA staff 
approximately 4 Ft.  Spurr Contracting hauls in 
about 10,000 m3 of clean fill to re-grade south 
slope of B2 to promote surface water run-off.  
Area will be top soiled & seeded in 2006. 

EWSWA re-issues 
leachate hauling tender 
in May 2005. 

EWSWA staff note steady increase in 
leachate generation rates and increase 
maximum monthly contracted haul 
quantities to account for the increase. 

New tender increases maximum monthly 
contract leachate quantities from 9,000 m3 per 
month to 10,000 m3.  New contract will allow 
for an additional 1,000 m3 of leachate to be 
moved per month and 12,000 m3 per year if 
required. 

EWSWA continues to 
conduct regular on site 
inspection for 2006 and 
2007 

EWSWA continues to carry out 
recommended repairs to surface water 
infiltration hot spot.  

EWSWA continues to note areas of 
differential settlement. 

June 2006 – Smith Contracting hauls in 50,000 
m3 to re-grade landfill cap Area C and south 
slope of Area C.  

October 2006 – Coco Construction hauled in 
approximately 5,000 m3 of clean clay which is 
also applied to Area C and east slope of Area 
A2. 

EWSWA continues to 
conduct regular on site 
inspections for 2008 
and 2009. 

EWSWA continues to carry out 
recommended repairs to surface water 
infiltration hot spots. 

October 2009 – Rivard Excavating contracted 
to haul, place and compact approximately 
4,000 m3 of stockpiled clay to the top of Area 
B2 to repair differential settlement and promote 
surface water run-off. 

EWSWA staff seed approximately 6,000 m2 of 
new clay cap on top of Area B2. 

May – Sep. 2009, LaSalle Backhoe and 
Legacy Park Inc. haul, place and compact 
approximately 16,000 m3 of clean 
uncontaminated clay to top of Area C to repair 
differential settlement and promote surface 
water run-off. 

EWSWA staff 
recommend purchase 
of additional buffer land 
to address surface 
water infiltration issues 
west and south of Area 
C. 

EWSWA approves purchase of 
approximately 6 acres of new buffer land 
west and south of Area C to 
accommodate the construction of new 
surface water drains significantly 
removed from the site leachate collection 
system and re-grade exterior landfill 
slopes. 

A 5 year budget plan is developed to carry out 
the construction of new surface water drains, 
perimeter roads, security fences and re-grade, 
topsoil and seed exterior landfill slopes. 
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EWSWA STUDY CONCLUSIONS & 
RECOMMENDATIONS 

ACTIONS TAKEN 

EWSWA staff continue 
to conduct regular 
onsite inspections for 
2010 and 2011. 

EWSWA continues to note areas of 
differential settlement and schedule for 
repairs and maintenance. 

February through April 2010, Coco Contracting 
hauls in approximately 20,000 m3 of clay to 
address differential settlement areas of Cell C. 
Surface water drainage culverts are flushed 
out by Benko Sewer Services Ltd in 2010 to 
promote surface water draining. Surface water 
ditches are cleaned out and re-graded in 
November 2011 to promote positive surface 
water drainage. 

In 2011, Genivar/WSP arranges to carry out 
detailed aerial survey of the site to gather 
information to identify areas of differential 
settlement and carry out an updated surface 
water drainage plan. 

EWSWA staff continue 
to conduct regular 
onsite inspections for 
2012. 

EWSWA notes significant differential 
settlement in Area C, A4, B1 and B2. 

April-December 2012 Amico Infrastructures 
hauls in 370,000 m3; they place and compact 
clay in Area C, A4, B1 and B2 that have 
differential settlement issues. 

EWSWA staff continue 
to conduct regular 
onsite inspections for 
2013. 

EWSWA applies and is granted MOE, 
ECA amendment to recap the entire 
landfill with 1-1.5M of clean clay. 

In January 2013, Amico Infrastructures begins 
landfill re-grading project by starting to haul 
and place 1 to 1.5 million m3 of clean fill onto 
the clay cap of Landfill Site No. 3. 

 

4.3  LEACHATE QUALITY 

A total of 43,016.05 m3 of leachate was sent from Landfill Site No. 3 to the Lou Romano 

Water Reclamation Plant and 44,622.18 m3 was sent to the Little River Pollution Control 

Facility for treatment in 2012.  A total of 22,455.31 m3 of leachate was sent from 

Landfill Site No. 3 to the Lou Romano Water Reclamation Plant and 44,925.87 m3 was 

sent to the Little River Pollution Control Facility for treatment in 2013. 

The City of Windsor Pollution Control Division samples the leachate for analysis of 

general chemistry parameters, including COD; BOD; pH; NH3; TKN; TSS; Total 

Phosphorous; and Chloride, as well as a select list of ICP metals. The number of 

samples analyzed for each parameter is shown as the “n” value in Table 3. The average 

quantities for TSS, BOD, and NH3, from 1986 to 2013 are plotted in Figure 2. The 

average quantities for Chloride and COD for the period 1986 to 2013 are shown in 

Figure 3. 
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Based on the reported historical and current data, as presented in Figures 2, 3, 4, and 

5, the following concentration trends were observed: 

Figure 2: TSS, BOD, and NH3-N Data, presented from 1986-2013: 

• TSS and NH3-N have shown a consistent trend with minor fluctuations since 
approximately 1998, including recent data.  From 1986 to 1998 a decreasing 
fluctuating trend was apparent. 

• BOD has shown a consistent trend with minor fluctuations since approximately 
1994, including recent data.  From 1986 to 1998 a decreasing fluctuating trend 
was apparent. 

Figure 3: COD and Chloride Data, presented from 1986 -2013:  

• COD has shown a consistent trend with minor fluctuations since approximately 
1998.  2013 data has increased slightly.  From 1986 to 1998 a decreasing 
fluctuating trend was apparent. 

• Chloride has shown a fluctuating trend since 1991 with an increase in 2013 data 
compared to recent years. 

Figure 4: Aluminum, Boron, and Iron, presented from 1999-2013: 

• Aluminum and Boron have shown consistent trends with minor fluctuations since 
1999.  Aluminum has remained consistent in recent years whereas the 2013 
boron data has increased.     

• Iron has shown a fluctuating trend since 1999.  Recent data has shown a 
decreasing trend since 2011. 

Figure 5: Cadmium, Copper, Nickel, Lead, and Zinc, presented from 1999-2013: 

• Cadmium has shown a consistent trend with minor fluctuations since 
approximately 1999, including recent data.  Of Note, Cadmium in 2006 could be 
considered anomalous to the data set. 

• Copper has shown a recent increasing fluctuating trend since approximately 
2007.  From 1999 to 2007 a consistent trend with minor fluctuations was 
apparent. 
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• Nickel has shown a recent increasing fluctuating trend since approximately 
2009.  From 2003 to 2009 a consistent trend with minor fluctuations was 
apparent.  From 1999 to 2003 a decreasing fluctuating trend was apparent. 

• Lead and zinc have shown overall increasing fluctuating trends since 1999.  
Recently lead has shown a decreasing trend since 2011.  Zinc has shown a 
recent consistent trend since 2011. 

It is understood that based on the analytical results, no issues or concerns associated 

with the treated leachate were reported to EWSWA. 

The general and organic chemical characteristics of the leachate within the perimeter 

leachate collector systems for 2012/2013 were generally within the lower to mid-

historical concentration range. Organic chemicals detected in 2012 and 2013 were also 

detected historically except for low level benzo(a)pyrene detected in 2012. The 

continued variable leachate quality within the leachate is expected and reflects 

influences related to temperature, flow conditions, precipitation and surface water 

infiltration, atmospheric exposure and refuse composition. 
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TABLE 3: LEACHATE QUALITY COMPARISON 2009 – 2013 

Parameter Units N Avg Min Max N Avg Min Max N Avg Min Max N Avg Min Max N Avg Min Max

COD µmhos/cm 7 911 521 1664 9 408 197 724 14 503 162 920 10 561 10 1400 8 395 189 755

pH units 7 7.9 7.7 8.2 9 7.5 7.0 8.1 14 7.4 7.0 7.9 10 7.7 7.4 8.0 8 7.4 7.1 8.0

Ammonia+ Ammonium mg/L 7 193.5 39.6 258.5 9 129.1 73.6 238.9 13 121.2 37.5 186.5 10 188.3 107.5 264.8 8 135.8 80.5 213.2

TKN mg/L 7 210.1 61.6 278.8 9 144.4 87.9 250.9 14 134.1 51.2 203.9 10 201.7 118.4 266.0 8 149.1 81.0 235.5

TP mg/L 7 0.44 0.21 1.03 9 0.20 0.07 0.39 14 0.33 0.12 0.69 10 0.42 0.03 0.79 8 0.25 0.11 0.58

TSS mg/L 7 68.1 22.0 240.0 9 49.3 19.0 142.0 14 51.5 23.0 100.0 10 67.8 30.0 92.0 8 51.8 16.0 96.0

BOD mg/L 7 41.1 18.0 116.0 9 15.2 8.0 26.0 14 71.4 9.0 337.0 10 20.2 5.0 35.0 8 21.5 12.0 45.0

Chloride mg/L 7 3749 1214 5631 9 2423 450 5084 14 2571 980 4307 9 3071 476 5450 7 2902 1450 4950
Metals

Aluminum mg/L 7 0.244 0.061 0.520 9 0.170 0.025 0.897 14 0.281 0.010 1.010 10 0.138 0.045 0.343 8 0.099 0.025 0.337

Boron mg/L 7 3.70 2.44 4.94 9 2.56 1.42 5.98 13 2.09 1.28 3.03 10 2.68 1.41 3.88 8 2.39 1.24 4.14

Cadmium mg/L 7 0.016 0.005 0.024 9 0.019 0.015 0.033 14 0.017 0.002 0.060 10 0.002 0.001 0.004 8 0.002 0.001 0.010

Chromium mg/L 7 0.004 0.002 0.016 9 0.623 0.002 0.882 14 0.009 0.001 0.084 10 0.012 0.002 0.092 8 0.002 0.002 0.002

Cobalt mg/L 7 0.007 0.004 0.008 9 0.121 0.011 0.176 14 0.059 0.002 0.301 10 0.005 0.003 0.007 8 0.004 0.002 0.007

Copper mg/L 7 0.241 0.127 0.683 9 0.284 0.110 0.903 14 0.201 0.121 0.653 10 0.112 0.097 0.125 8 0.003 0.001 0.011

Iron mg/L 7 4.94 0.86 6.77 9 6.75 2.57 15.50 14 8.42 0.80 25.60 10 7.04 2.73 17.30 8 5.94 2.93 10.90

Nickel mg/L 7 0.182 0.080 0.263 9 0.187 0.123 0.336 14 0.179 0.130 0.251 10 0.170 0.053 0.319 8 0.045 0.030 0.072

Lead mg/L 7 0.066 0.020 0.092 9 0.102 0.040 0.195 14 0.118 0.050 0.188 10 0.077 0.059 0.119 8 0.069 0.032 0.086

Zinc mg/L 7 0.112 0.002 0.349 9 0.117 0.042 0.424 14 0.105 0.055 0.249 10 0.079 0.023 0.315 8 0.030 0.002 0.046

Year 2013 Analysis Year 2012 Analysis Year 2011 Analysis Year 2010 Analysis Year 2009 Analysis
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FIGURE 2: LEACHATE ANALYSIS FOR TSS, BOD & NH3-N—HISTORICAL DATA 
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FIGURE 3: LEACHATE ANALYSIS FOR COD & CHLORIDE – HISTORICAL DATA 
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FIGURE 4: LEACHATE ANALYSIS FOR ALUMINUM, BORON AND IRON – HISTORICAL DATA 
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FIGURE 5: LEACHATE ANALYSIS FOR CADMIUM, COPPER, NICKEL, LEAD & ZINC 

HISTORICAL DATA 
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TABLE 4: POSITIVE ORGANIC DETERMINATIONS IN LEACHATE—LANDFILL NO. 3 

Group Compound May-
04 

May-
05 

Apr-
06 

May-
07 

Apr-
08 

Apr-
09 

Apr-
10 

Apr-
11 

Apr-
12 

Apr-
13 

 

16 1,1 Dichloroethane (ug/l) ND 0.6 1.5 0.7 0.6 ND 1.1 ND ND ND  

 1,4- Dichlorobenzene (ug/l) 0.4 4.1 4.4 6.0 4.1 5.2 5.2 ND 5.1 3.1  

 1,2- Dichlorobenzene (ug/l) ND 0.5 0.6 1.0 0.4 0.6 N/A ND 0.7 ND  

 Dichloromethane (Methylene 
Chloride) (ug/l) ND ND ND ND ND ND ND ND ND ND  

 Chlorobenzene (ug/l) 0.1 ND N/A N/A N/A N/A N/A N/A N/A N/A  

 Chloroethane (ug/l) 0.2 7 6.0 7.8 7.8 ND ND ND ND ND  

 1,3- Dichlorobenzene (ug/l) ND ND ND ND ND ND ND ND ND ND  

 Vinyl Chloride (ug/l) ND ND ND 0.3 ND 0.6 0.3 ND ND ND  

 1,1,1- Trichloroethane (ug/l) ND ND ND ND ND ND ND ND ND ND  

             

17 Benzene (ug/l) 0.2 ND 1.0 5.5 ND 1.2 5.0 ND 3.0 1.8  

 Ethylbenzene (ug/l) 0.8 ND 1.5 ND ND ND 5.0 ND 3.9 2.9  

 Toluene (ug/l) 0.9 ND 1.3 4.5 ND 1.3 3.9 ND 2.4 1.5  

 Styrene (ug/l) ND ND ND 0.9 ND 0.5 ND ND 0.6 ND  

 m,p-Xylene (ug/l) 2.8 1.6 27.1 46.4 ND 4.2 35.5 ND 32.6 13.0  

 o-Xylene (ug/l) 0.8 1.2 4.6 9.8 0.6 5.7 5.8 ND 6.9 1.7  

 cis-1,2- Dichloroethene (ug/l) ND 0.2 ND ND ND ND ND ND ND ND  

             

19 Bis (2-ethylhexyl) Phthalate (ug/l) ND ND ND 0.8 ND ND 2.5 ND ND 1.1  

 Naphthalene (ug/l) ND ND 1.0 0.8 ND 0.2 0.7 ND 0.9 2.0  

 Acenaphthylene (ug/l) ND 0.3 ND ND ND ND ND ND 0.3 0.38  

 Benzo (a) Pyrene (ug/l) ND ND ND ND ND ND ND N/A 0.01 ND  

 Benzo (k) Fluoranthene (ug/l) ND ND ND ND ND ND ND ND ND ND  

 Dibenzo (a,h) Anthracene (ug/l) ND ND ND ND ND ND ND N/A N/A ND  

 Phenanthrene (ug/l) ND ND ND ND ND ND 0.2 ND 0.2 0.34  

 Di-N-octyl Phthalate (ug/l) ND ND ND ND ND ND ND ND ND ND  

 Diethyl Phthalate (ug/l) ND 1.2 0.3 0.4 ND ND ND ND 0.4 0.7  

 Fluorene (ug/l) ND 0.3 ND ND ND ND ND ND 0.3 0.4  

 N-Nitroso-diphenylmanine/ 
Diphenylamine (ug/l) ND ND ND ND ND ND ND ND ND ND  

 Anthracene (ug/l) ND ND ND ND ND ND ND ND ND ND  

             

20 Phenol (ug/l) ND ND ND ND ND ND ND ND ND ND  

 2,4-Dimethylphenol (ug/l) ND ND ND ND ND ND ND ND 1.2 ND  

Note: Sampling was taken on April 19, 2012 and April 15, 2013.  Pre-2004 results are available upon request from EWSWA. 

ND = Below Detection Limits 
mg/l = Parts Per Million 
ng/l = Parts Per Trillion 

N/A = Not Analyzed 

ug/l = Parts Per Billion 
- = Not Detected 

TR = Trace level greater than detection limit, 
but less than limit of quantification 
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4.4  LEACHATE SPRINGS 

A definition of a leachate spring and leachate stain was developed in 1992, and 

accepted by the Technical Review Committee, to assist in the description of leachate 

identified on an outside slope of the Site.  For reference, a leachate stain represents 

discolouration of the soil that extends less than 1.0 metre from its source, while a 

leachate spring is defined as an active movement of leachate that extends beyond 1.0 

metre from its source. 

In 2012, no leachate springs or stains were identified. During the re-grading project 

carried out in 2013 a number of leachate stains/springs were created by the contractor 

during the removal of portions of the existing clay cap. Prior to applying the new 1-1.5M 

clay cap the existing topsoil and approximately 150 mm of brown clay were removed 

and stockpiled to be applied at a later date. In several locations after removing the 

approximately 300 mm of cap, a leachate stain or spring would be created. The 

contractor would immediately contain the springs/stains when they happened and then 

would apply the new clay cap sealing up the leachate. In all cases the leachate 

springs/stains were contained immediately. 

4.5  LEACHATE SYSTEM OPERATIONS 

The annual hydrogeological monitoring report for the site indicates that the perimeter 

collection system is controlling leachate levels as designed.   

The perimeter leachate collector system was designed to carry leachate from the 

fingered drains, around the perimeter of the refuse in Areas A1, A2, A4 and C as well as 

from the refuse underdrains in Areas A5, B1 and B2 into the existing leachate lagoons. 

The finger drains were installed to control the leachate levels around the perimeter of 

the refuse areas to reduce the occurrence of leachate seeps. During normal operations 

the leachate collector system appears to be effective in directing leachate from the 

refuse toward the perimeter collector system and ultimately to the leachate lagoons, as 

well as inducing ground water movement toward the landfill. 
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4.6  LEACHATE SYSTEM MAINTENANCE 

Condition 20 of the Certificate of Approval required the development of a maintenance 

and clean-out protocol for the leachate collector system.  The protocol requires biennial 

flushing and vacuuming of the system.  This work was carried out in 2012 by Benko 

Sewer Systems Ltd.  There were no significant problems detected with the system.  The 

system is scheduled to be flushed and cleaned out again in the year 2014. 

Pump station repairs and maintenance were carried out as required during 2012 and 

2013.  This included replacing damaged pumps with spare pumps as required, adjusting 

floats as required and troubleshooting electrical problems from time to time. 

4.7  LEACHATE POND OPERATIONS 

There was no odour or other significant problems associated with the operation of the 

leachate collection pond during 2012 or 2013.   

5  MONITORING PROGRAMS 

The 2012-13 ground and surface water monitoring program was undertaken in 

accordance with the terms and conditions of the current ECA for the site, as amended 

by the recommendations contained in the Biennial Monitoring Reports prepared by 

Genivar/WSP.  

Condition 4 of the Certificate of Approval requires that a number of monitoring 

programs be carried out at the Landfill site.  These include monitoring of the ground 

and surface water, leachate, precipitation, vegetation and gas.  Each of the programs 

carried out in 2012-13 is described in more detail in the following sections. 

5.1  GROUND AND SURFACE WATER MONITORING 

Liquid level measurements at ground water monitors are completed semi-annually in 

February and August.  They are also completed prior to monitor purging during the April 

sampling event.  A total of 102 monitors are measured.  Select monitors in each 
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hydrostratigraphic unit are tested for general chemical and organic parameters as 

required.   

5.2  LEACHATE MONITORING 

Leachate levels within leachate wells are measured on a semi-annual basis and prior to 

monitor purging during a sampling event.  Levels of the parameter leachate collection 

system are measured monthly.  Samples are taken within the perimeter leachate 

collection system annually and are tested for general and organic parameters as 

required. 

5.3  SURFACE WATER COURSE INSPECTION 

Surface water ponds are monitored once per month and field tested for select general 

chemistry and organic parameters.  Periodically the surface water courses and ponds 

within the Landfill Site No. 3 property boundaries and between the off-site monitoring 

stations are inspected for bank stability, water course blockage, water/soil discolouration 

and odour, stressed vegetation, refuse and erosion. 

As noted in Section 3.1, two significant clay cover construction projects were completed, 

one in 2012 and the other in 2013. The projects included the application of 1.0 to 1.5 

million m3 of clean clay to the entire site and the relocation or re-grading of most of the 

surface water drainage ditches. As a result the build up and removal of clay sediment 

from the surface water ditches was carried out on an ongoing basis as required. Also all 

of the surface water ditch vegetation was removed and will or has been replanted as 

required. Silt fencing and straw bales were used to help control sediment loading in the 

ditches during the project. 

 

5.4  PRECIPITATION EVENT SURFACE WATER SAMPLING 

After each precipitation event of 30 mm or greater during a 24-hour period, three 

surface water monitoring locations are sampled, where flow is available, and analyzed 

for select chemical parameters.  A maximum of one precipitation event per quarter is 
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carried out with all sampling completed within 8 to 16 hours of achieving 30 mm or 

greater of precipitation.  If the first precipitation event does not generate flow 

conditions for at least one (1) surface water monitoring station, then monitoring after 

the next precipitation event greater than 30 mm was attempted.  Similarly, if there were 

no flow conditions after the second precipitation event greater than 30 mm, then 

monitoring after the third precipitation event was attempted, and so on.  However, if at 

least one (1) surface water monitoring station had flow conditions and was sampled 

after a precipitation event greater than 30 mm, additional sampling after precipitation 

events in the same calendar quarter was not undertaken.   

The following precipitation events were sampled during 2012 and 2013: 

EVENT DATE PRECIPITATION LEVEL SAMPLING DATE 
  March 30, 2012 34.6 mm March 31, 2012 
  July 4, 2012 49.0 mm July 5, 2012 
  August 10, 2012 44.0 mm August 11, 2012 
  January 12, 2013 44.6 mm January 13-14, 2013 
  April 10, 2013 37.2 mm April 11, 2013 
  July 9, 2013 34.5 mm July 10, 2013 
  October 31, 2013 31.5 mm November 1, 2013 

 

Where possible surface water samples were collected within the required window in 

each quarter as required. 

According to the Genivar/WSP 2012-2013 Biennial Monitoring Program Report dated 

March 2014; a continual landfill leachate effect on surface water quality was not 

detected. Surface water quality changes are related to soil erosion, natural 

concentrations, and/or run off from local agricultural land. Also, increased turbidity and 

sediment loading has been attributed to the current site re-grading activities which are 

anticipated to decrease with completion of the re-grading work in late 2014. 

5.5  SEDIMENT SAMPLING 

Sediment quality was tested at the landfill surface water discharge points in 2012 and 

2013.  Station SW4 is located at the discharge point for a drainage ditch immediately 
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south of Area C.  Station SW8 is located at the outlet of the Southwest Retention Pond 

and station SW25 is located at the outlet west of the Stormwater Retention Area. 

Sediment samples were collected from within the sediment traps located at the 

base of the watercourses at each of the surface water monitoring stations as 

required in 2012 and 2013.   

According to the Genivar/WSP 2012-2013 Biennial Monitoring Program Report 

dated March 2014, a continual landfill leachate effect of the sediment quality 

within the water course ditch base upstream to the Standis Drain Diversion or the 

Standish Drain was not detected in 2012 or 2013. The 2012-2013 detected 

concentrations are within their respective historical ranges and do not represent a 

landfill leachate related impact. 

 
5.6  GAS MONITORING 

Field measurements for combustible gas, oxygen content and pressure were taken from 

all soil air monitors, designated as 1-10 situated along the periphery of the site.  

Monitors designated 5, 6, 7 were damaged and as a result measurements could not be 

obtained. Monitoring for combustible gas and pressure measurement in 2012 was 

conducted on February 24th and August 31st and in 2013 on February 26th and August 

26th.  The concentrations of combustible gas were below the MOE acceptable level of 

5% Methane by volume.  The results indicate that methane is not migrating through the 

perimeter soil at the site. (Table 5 and 6) 
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TABLE 5: GAS MONITORING PROGRAM: PERCENT COMBUSTIBLE GAS & OXYGEN 

 COMBUSTIBLE GAS (Percent LEL)  
MONTH/YR  
MONITOR  

AU 
06 

FE 
07 

AU 
07 

FE 
08 

AU 
08 

FE 
09 

AU 
09 

FE 
10 

AU 
10 

FE 
11 

AU 
11 

FE 
12 

AU 
12 

FE 
13 

AU 
13 

 

1 0.0 0.05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0  

2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0  

3 0.0 0.35 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0  

4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0  

5 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A  

6 0.0 0.0 0.0 0.0 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A  

7 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A  

8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 NM NM  

9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0  

10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0  

Combustible Gas Measurements 1-10 represent percent Methane by volume.  The lower explosive limit is 5% Methane by 
volume. MOE standard states that levels below 20% LEL (5% Methane by volume) are not a concern. 

 

OXYGEN CONTENT (Percent)  
MONTH/YR  
MONITOR  

AU 
06 

FE 
07 

AU 
07 

FE 
08 

AU 
08 

FE 
09 

AU 
09 

FE 
10 

AU 
10 

FE 
11 

AU 
11 

FE 
12 

AU 
12 

FE 
13 

AU 
13 

 

1 20.9 18.6 19.0 20.9 18.7 20.7 20.8 19.5 20.7 21.6 20.7 20.9 20.3 20.9 17.6  

2 20.8 20.8 19.1 20.9 N/A 20.5 20.5 20.1 20.6 20.7 21.7 20.9 20.6 20.9 19.9  

3 20.8 17.2 18.7 16.2 19.3 20.4 20.5 20.2 20.7 20.3 20.9 20.4 19.6 20.9 NM  

4 20.7 20.8 18.3 20.9 18.7 20.7 20.7 20.1 20.6 20.4 20.7 20.9 19.6 19.7 19.5  

5 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A  

6 20.1 20.8 19.5 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A  

7 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A  

8 20.1 15.8 18.3 20.9 19.5 20.5 20.5 19.7 20.5 20.7 20.7 18.4 20.3 NM NM  

9 20.2 19.7 19.7 20.9 19.7 20.5 20.5 19.9 20.7 21.2 20.7 20.9 19.9 20.9 18.9  

10 20.3 19.8 19.4 20.9 19.0 20.7 20.5 20.2 20.5 20.3 20.7 20.4 19.2 20.9 20.9  

Pre-2006 results are available at EWSWA N/A = Not Analyzed; NM = No Measurement  
                 

Testing Dates for 2012 were February 24th and August 31st and  
for 2013 February 26th and August 26th. 



ESSEX LANDFILL SITE NO. 3 

-  31 -  

ES S EX-WINDS OR SOLID WAS T E AU T HORIT Y   2012-2013 BIENNIAL OPERAT IONS  REPORT 

TABLE 6: GAS MONITORING, PRESSURE 

 P R E S S U R E 
kPa (kilopascal) 

MONTH/YR 
 
MONITOR  

FE  
08 

AU  
08 

FE  
09 

AU 
09 

FE  
10 

AU  
10 

FE  
11 

AU 
11 

FE  
12 

AU  
12 

FE  
13 

AU 
13 

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NM 

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

6 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

7 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NM NM 

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

 Note:  Pre-2008 results are available at EWSWA Testing in 2012 was done February 
24th and August 31st; for 2013 February 26th and August 26th. N/A – indicates 
measurements were not taken, NM indicates No Measurement. 

 
5.7  VEGETATION AND BIOLOGICAL MONITORING 

Routine monitoring of the cap vegetation and plantings carried out as part of the 

Closure and End Use Plan was carried out by EWSWA staff in 2012 and 2013.  Trees on 

the site for the most part were in good health with the exception of the Ash and Elm 

trees located throughout the Landfill.  Many of the Ash trees show signs of infestation 

with the Emerald Ash Borer and these trees were either dead or will likely die.  The 

remaining Elm trees located on the Landfill site appear to be dying off as a result of 

Dutch Elm Disease.  For 2013 all the grass located on the waste cells had been removed 

as part of the landfill re-grading project. Some finished areas of the cap were replanted 

in the fall of 2013 and had germinated prior to the winter. The entire waste footprint of 

the landfill will be replanted with grass in 2014. 
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5.8  LEACHATE LEVEL MONITORING 

Condition 20 of the Certificate of Approval requires that the leachate collection system 

be operated in such a manner as to minimize the leachate levels within the landfill.  To 

ensure compliance with this condition leachate level monitoring is undertaken on a 

monthly basis in all maintenance holes and pump stations on the perimeter leachate 

collection system. Leachate level monitoring is also performed at a series of monitors 

installed at four locations around the perimeter of the landfill to assist with an 

assessment of the effectiveness of the system.  

For most of 2012 and 2013 the leachate collection system operated as designed with a 

few minor exceptions.  

During 2012 and 2013 there were no significant surcharge events noted. As required, in 

an effort to address the intermittent surcharge events, stand alone high volume water 

pumps were stationed at PS#6 to evacuate the leachate from the leachate collection 

system at a faster rate. To address the increased volumes of leachate in the leachate 

holding ponds additional tanker truck loads of leachate were hauled off site as required. 

5.9  PRECIPITATION MONITORING 

The total precipitation received at the Site in 2012 was 766.6 mm and 986.2 mm in 

2013.  The monthly precipitation rates are shown in Table 7 and Figure 6. 
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TABLE 7: PRECIPITATION 2006-2013 

 2013 2012 2011 2010 2009 2008 2007 2006 

         JANUARY 94.0 67.6 33.8 25.7 75.7 95.8 102.2 69.9 

FEBRUARY 68.8 44.8 118.0 62.9 85.4 116.2 34.4 52.9 

MARCH 28.4 84.8 107.2 37.0 110.1 129.8 82.4 56.7 

APRIL 129.8 39.0 165.8 68.0 130.1 26.0 67.2 36.7 

MAY 46.6 66.8 162.8 113.6 55.2 64.8 68.4 89.6 

JUNE 160.0 21.6 66.4 124.0 124.8 207.8 86.8 110.6 

JULY 190.8 111.2 109.6 116.0 59.8 111.2 30.0 209.1 

AUGUST 44.2 124.8 87.2 15.8 71.8 15.2 154.6 81.5 

SEPTEMBER 71.0 55.6 245.8 78.0 29.8 145.0 41.6 94.0 

OCTOBER 63.1 58.0 93.8 64.2 86.4 30.4 56.8 141.7 

NOVEMBER 44.5 18.6 194.8 96.2 19.4 107.8 69.8 130.9 

DECEMBER 45.0 73.8 66.8 45.6 74.8 148.4 104.0 60.9 

TOTAL (mm)  986.2  766.6 1,452.0  847.0 923.3 1,198.4  898.2 1,134.5 

 

FIGURE 6: 2013/2012 PRECIPITATION COMPARISON 
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6  INTERPRETATION AND REPORTING 

Findings presented in the detailed Essex County Closed Landfill No. 3 2012/2013 

Biennial Monitoring Program Report prepared by Genivar/WSP were used to present the 

following conclusions:  

• Leachate elevations within the refuse generally show stable conditions with 
minor fluctuations since 2001.  Exceptions occurred at Monitors L2A, L5, L6, L12, 
and L28-BVI where leachate elevations continue to fluctuate and increase in the 
long term.  The leachate elevations within Areas B1 and B2 continue to show the 
influences of the refuse underdrains.  Although previous improvements to on-site 
drainage and the cover material over the perimeter leachate collector system 
have had a positive effect on controlling leachate generation, leachate 
generation continued to be influenced by precipitation through 2012 and 2013.  
It is anticipated that with completion of the ongoing site re-grade and clay cap 
thickening activities in 2014 that leachate generated at the site will likely 
decrease in the future.  Leachate generation was within the previously recorded 
average in 2012, although skewed from excessive precipitation and surcharge of 
the collector system through December 2011.  In 2013, leachate production was 
lower as a result of minimal precipitation in the last quarter of the year as well as 
showing some of the anticipated effects of the current site re-grade activities.  
Monthly leachate production in 2014 and 2015 will be monitored to assess the 
potential effects of the site re-grade activities.   

• Leachate is slowly moving downward from the refuse in Area A1 into the 
underlying upper aquitard.  Based on available data, elevated chemical 
concentrations occur to a depth of about 1 m to 2 m below the soil/refuse 
interface.  Continued monitoring of groundwater quality below the refuse is 
recommended to assess predicted solute migration rates.  Based on available 
site data, the implementation of remedial measures is not recommended at this 
time. 

• The leachate mound within the refuse of Areas A1, A2, A4, and C induces a 
downward groundwater flow direction and refuse underdrains in Areas B1 and 
B2 are effective in maintaining low leachate levels, which induce groundwater 
movement into the two refuse areas.   

• During normal operations, the leachate collector system is effective in controlling 
leachate levels around the perimeters of Areas A1, A2, A4, and C and intercepts 
leachate moving from the refuse through the soil.  Historically, periodic leachate 
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surcharges of the system have affected groundwater quality at some locations.  
Completion of the current site clay cap thickening and re-grade activities 
including modifications to site contouring and existing surface water drainage 
systems is anticipated to minimize collector system surcharge in the future.  
There were no periods of collector system surcharging noted in 2012 or 2013.  
In addition ongoing operational modifications and maintenance of the collector 
system continue to be effective during 2012 and 2013, and should be continued 
into 2014 and 2015 monitoring period.   

• Within the collector system, the leachate chemical concentrations fluctuate as a 
result of natural leachate quality variability and the infiltration of precipitation 
and surface water.  Organic chemicals detected within the leachate in 2012 and 
2013 were historically detected, except for low benzo(a)pyrene concentration 
that was detected in 2012 but was not detected in 2013.   

• The general groundwater flow direction for the overburden continues to be in a 
general northerly direction.  The flow direction of the shallow flow system is 
influenced locally by the landfill leachate collector system and watercourses such 
as the Puce River and the Concession 4 drainage ditch.   

• Groundwater quality within the shallow flow system and upper aquitard is 
naturally poor.  Groundwater quality within the shallow flow system is typically 
influenced by the infiltration of precipitation through soil fractures.  Where soil 
fractures are less frequent, such as within the upper aquitard, groundwater 
quality is naturally more mineralized.  The groundwater quality at the monitoring 
wells is not affected by the landfill leachate and historical leachate effects on 
groundwater are improving. 

• At select locations at the site, groundwater quality may be affected by the landfill 
likely as a result of the historical perimeter leachate collector system surcharge 
events.  Select Ministry of the Environment Guideline B-7 (MOE, 1994) criteria 
for the reasonable use of groundwater were exceeded at Monitor Location 25.  
As groundwater in the area of Monitor Location 25 is induced to move toward 
the landfill and leachate collector system, the affected water quality has been 
interpreted to be a result of a compromised seal around the monitoring well.  
Monitor Location 25 was decommissioned and reinstalled approximately 30 
metres to the west along the current property boundary (within the new parcel) 
in July 2013.  Groundwater quality at the new well location will be assessed in 
April 2014 as scheduled.  

• It is anticipated that the groundwater quality around the waste footprint will 
continue to improve over time with the inward hydraulic gradients towards the 
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perimeter collector system.  The inward hydraulic gradients are expected to 
persist in the future as a result of the operational modifications completed by 
EWSWA and the completion of the site re-grade acitivities in 2014 which is 
anticipated to improve site contouring and modify surface water drainage 
systems to minimize surface water infiltration directly into the collector system.   

• Groundwater quality within the interbedded zone and bedrock aquifer is naturally 
poor.  Elevated concentrations occur upgradient (south), downgradient (north), 
and laterally removed from the landfill, but no patterns or trends indicative of 
landfill leachate contamination are apparent. 

• Flow rates within the watercourses and at pond outlets are precipitation 
dependent.  A continual landfill leachate effect on surface water quality within 
the Standish Drain or Standish Drain Diversion was not detected in 2012 or 
2013.  Surface water quality changes are related to soil erosion, natural 
concentrations, and/or runoff from local agricultural land.  Also, increased 
turbidity and sediment loading has been partially attributed to the current site 
re-grading activities which are anticipated to decrease with completion of the re-
grading work in late 2014.   

• Consistent with historical findings, a continual landfill leachate effect on the 
sediment quality within the water course ditch base upstream to the Standish 
Drain Diversion or the Standish Drain was not detected in 2012 or 2013.  The 
2012/2013 detected concentrations are within their respective historical ranges 
and do not represent a landfill leachate related impact.   

• During the 2012/2013 compliance monitoring period and more specifically from 
June to December, 2012, routine clay cap maintenance and associated repairs 
and site re-grading activities within Areas A4 and C at the landfill were 
completed by EWSWA in general accordance with final contours originally 
provided in the approved Closure and End-Use Plan dated August 1996.  The 
completed work consisted mainly of increasing the thickness of the existing clay 
cap system and site re-grading activities within the top portions of these two 
areas of the site.   

• In addition and as part of the routine maintenance work at the site, EWSWA 
retained a local contractor to construct a new asphalt-paved access haul road 
along the northwest side of the site boundary and west of the existing leachate 
lagoons.  The new access road was constructed between May and June 2013.  
The original layout was presented in the design plans that were included in the 
initial Environmental Compliance Approval amendment application to the MOE in 
August 2012.  The construction of the access road was also verbally 
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communicated with the MOE.  Field adjustments and layout modifications were 
implemented prior to the start of the construction due to access issues and the 
presence of large trees.  The final layout of the new access road will be shown 
on the as-built drawings for the site.  The construction activities included 
stripping of existing vegetation and topsoil, placement of granular fill and the 
final placement of asphalt pavement along the road alignment. 

• EWSWA acquired the immediately adjacent properties to the south and west of 
the closed landfill in 2010/2011 to provide the required land buffer of 30 metres.  
The total area of the acquired parcels to the west and south consists of 0.92 Ha 
(9,200 m2) and 1.78 Ha (17,800 m2) respectively, as per the land title parts 
schedules presented on PLAN 12R-23852.  The additional buffer land parcels 
were officially registered by EWSWA with the local municipality and the MOE in 
early 2013 as part of the closed landfill site.   

• For the proposed site re-grading plan, an ECA amendment application package 
was prepared on behalf of EWSWA and submitted to the MOE to receive and 
place clean clay fill at the closed Landfill from the Windsor-Essex Parkway 
Project.  Based on the information provided in the applications package, two 
amendments to the original Certificate of Approval (C of A #A011501 dated 
January 30, 1990) were issued by the MOE for the proposed site re-grading plan.  
Amendment No. 1886-8YFS4L was issued on November 28, 2012, for the 
sewage works and Amendment Notice No. 7 was issued on November 29, 2012 
for the Closed Waste Disposal Site.   

• Two alternatives were proposed for implementation at the closed landfill site.  
The selected Alternative 2 consisted of increasing the existing final cap thickness 
by approximately 1.0 to 1.5 metres over the entire capped portion of the closed 
landfill site.  It was also estimated that up to 1.0 to 1.5 million cubic metres of 
imported clay fill would be placed over the entire site.  The full scale project 
under the selected Alternative 2 was started in early January of 2013 and will 
likely continue until late 2014.  The completed activities in 2013 generally 
consisted of stripping and stockpiling of existing topsoil, clay fill placement and 
compaction, sampling and chemical analysis, upgrading of existing features 
(monitors, manholes, culverts, drainage ditches, access roads, etc.), grading, 
topsoil placement and seeding throughout the work areas of the site.  The 
general hydrogeology of the site remains unchanged during this reporting period 
and is not anticipated to change in the near future. 
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 As part of the routine operations, the proactive use of a portable large-volume 
transfer pump may continue to be used during the excessive leachate generation 
periods of pumping stations to limit the occurrence, duration, and extent of 
surcharge events within the perimeter collector system.   

 The improved routine maintenance and cleaning programs for the existing waste 
underdrains throughout the entire landfill may be continued on a regular basis.  

 Continue monthly inspections/maintenance during and after the completion of 
the current site re-grading activities to maintain effective operation of the 
existing leachate collector system at the site.   

 Sediment cleaning of the drainage ditch from the Southwest Retention Pond to 
the discharge in the Standish Drain Diversion at monitoring station SW8 to allow 
proper flow of stormwater.   

 Complete the 2014/2015 Monitoring Program with the noted modifications as 
outlined in Section 5 of the Essex County Closed Landfill No. 3 2012/2013 
Biennial Monitoring Program Report, upon approval by the MOE. 

 
 
 
 
 
 
 
 
________________________ 
MR. RALPH REISER  
Waste Disposal Manager 

 
 
 
 
 
 
 
 
________________________ 
MR. ELI MAODUS 
General Manager 

 
 
 
 
Report prepared by 
MARGARET SHIRES, Administrative Assistant, Essex-Windsor Solid Waste Authority 
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