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Municipal Structure and Waste Management Responsibilities 

The Regional Municipality of Durham operates as a two-tier government structure in which the 
Regional Municipality forms the upper tier and eight local municipalities serve as the lower tier.  
Durham shares the responsibility for solid waste management services with the local area 
municipalities depending on the stream of material being managed.  That being said, Durham is 
responsible for the majority of waste management services.   

The Regional Municipality of York also operates as a two-tier government structure in which the 
Regional Municipality forms the upper tier and nine local municipalities serve as the lower tier.    
York is responsible for processing of recyclables and organics, management of HHW, operation 
of depots and transfer facilities and disposal of post-diversion residual waste.  In York, the local 
area municipalities are responsible for the curbside collection of recyclables, organics and post-
diversion wastes. 

Settlement Patterns and Land Use 

The Regional Official Plans (ROPs) of Durham and York serve as the guiding documents for 
regional growth and development. The study area consists of a distinct balance of designated 
urban and rural lands, and the ROPs provide the policy basis for the maintenance of this 
balance. The ROPs specify that urban areas will support the vast majority of population growth 
within the Regions. With the implementation of smarter urban design principles, including 
intensification, mixed uses and transit accessibility, these areas will be capable of supporting a 
larger population. 

Early settlement in the study area consisted mainly of large farming homesteads spread 
throughout the Regions. As the farming population grew, rural settlements began to form 
throughout the study area in order to provide localized goods and services.  

Urbanization increased throughout the 20th century, when manufacturing labour demands drew 
people from the rural areas into the urban centres in search of work.  The highest degree of 
settlement has occurred in Oshawa and Whitby in Durham, and Markham and Vaughan in York.   

The rise in automobile ownership loosened the geographical constraints of urban living and 
gave rise to suburban development during the mid-twentieth century. Although the majority of 
the study area consists of rural lands, the general trend has been towards urbanization and an 
ever-growing urban population. 

Industrial development in the study area occurs mainly along the major transportation routes 
and generally in close proximity to Toronto. Highway corridors such as Highway 401 and 
Highway 404, as well as railways and harbours, play an important role in the location of 
industrial facilities. In addition, older industrial areas, such as the Yonge Street corridor in York, 
are being redeveloped to promote economic revitalization. 

Both Durham and York Regions have designated a significant amount of Employment Lands, 
which are intended and set aside for industrial, commercial and business development in order 
to attract industries and businesses and maximize employment opportunities. As of 2006, 
Durham had approximately 5,232 hectares and York had over 2,800 hectares of vacant 
designated Employment Lands. 
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As of 2006, the industrial sector was strong and relatively stable within the study area, with 
major strengths in the automobile, energy and businesses services sectors. The automotive 
industry takes advantage of Durham’s highly skilled manufacturing workforce and access to 
local and global automotive markets and suppliers. The energy industry benefits from Durham’s 
access to the North American electricity grid and Durham’s commitment to workforce 
development from The University of Ontario Institute of Technology, which offers degrees in 
support of energy related businesses. Other important industries in Durham are plastics 
manufacturing, telephone call centres, and steel manufacturing. 

In addition to the automotive industry, other important industries in the study area include the 
manufacturing of fabricated metals, electronics, printing, and office furniture. The business 
services sector is playing an increasingly important role in York’s economy. This sector grew by 
over 50 percent between 1998 and 2001. Services include information and cultural industries, 
finance, insurance, and real estate, computer systems design, engineering, architectural, and 
technical services. 

Within Durham and York, rural areas comprise the largest portion of the study area, and are 
composed of a range of land uses including prime agricultural lands, open space, aggregate 
extraction areas, rural settlements, and environmentally sensitive areas. A major focus of land 
use planning within these areas is to limit development and to protect areas of high quality soils 
for agricultural use. 

Hamlets are scattered throughout the study area’s rural areas and act as centres for the 
provision of goods and services, as well as the primary residential areas for non-farming 
residents. The historical and cultural attributes within many hamlets are significant, and 
therefore growth within these areas is planned to occur with consideration to preserving these 
features. 

Durham and York have an extensive array of open space and parkland, which consists primarily 
of conservation authority lands, environmental policy areas and regionally significant forest, 
wetland and waterfront areas. Both Regions are committed to maintaining a continuous system 
of open space, thereby preserving inherent ecological and recreational benefits. 

Durham has designated a Major Open Space System, in which urban development is not 
permitted and the principal land uses are conservation, recreation, reforestation and agriculture 
and farm-related uses. Approximately 40% of Durham’s land area is covered by this system.  
York has established a Regional Greenlands System, which includes unique natural areas and 
remnants of the forested natural system that once covered the region. The objective of the 
Greenlands System is to preserve, as well as rehabilitate, these environmentally significant 
areas.  Land stewardship is encouraged and development or major land use changes are 
avoided to the extent possible. 

Transportation Systems and Utility Corridors 

The study area exhibits an effective and integrated road network that facilitates the safe, 
convenient and economical movement of people and goods. Highway 401 is the principle 
highway in the area. The 401 corridor runs east-west and follows the northern shore of Lake 
Ontario through Durham. Highway 400 runs north-south from Toronto into York, through the City 
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of Vaughan and the Township of King. Highway 404 also runs north-south from Toronto through 
the eastern portion of York and ends at Green Lane. Highway 407 runs east-west from Halton, 
through York, to Brock Road in Durham. Highway 7 runs parallel and is just north of Highway 
407. In Brock Township, Highway 12 continues north and Highway 7 goes east. Other provincial 
highways in the study area include Highways 35, 48, and 115. 

Within the study area, Durham and York Regions are responsible for major arterial roadways, 
which provide linkages between municipalities and places of employment. The area 
municipalities are responsible for collector and local roads, which service residential 
subdivisions and commercial areas. In total, Durham manages 832 km of roadways and 209 
bridge and culvert structures and York is responsible for approximately 1000 km of roadway.  
Both Regions also offer fairly extensive transit operations. 

There are a number of electrical utilities providing power to each municipality in the study area 
including those outlined in Table 7-10. 

Table 7-10 Summary of Durham’s and York’s Electrical Utility Companies 

The Region of Durham York Region 

Ajax – Veridian, Hydro One Aurora – Aurora Hydro Electric Commission 

Brock – Veridian, Hydro One East Gwillimbury – Hydro One 

Clarington – Veridian, Hydro One Georgina – Hydro One 

Oshawa – Oshawa PUC King – Hydro One 

Pickering – Veridian, Hydro One Markham – Power Stream 

Scugog – Hydro One Newmarket – Newmarket Hydro 

Uxbridge - Veridian, Hydro One Richmond Hill – Power Stream 

Whitby – Whitby Hydro Vaughan – Power Stream 

 Whitchurch – Stouffville – Hydro One 

Coined the “Energy Capital of Ontario”, the Region of Durham produces approximately 20% of 
Ontario’s energy and is home to two large nuclear power generating stations: Darlington 
Nuclear Generating Station and the Pickering Nuclear Generating Station.  Darlington Nuclear is 
located in the Municipality of Clarington.  With an output of 3,524 MW it can provide about 18% 
of Ontario’s electricity demand.  Pickering Nuclear, located on the northern shore of Lake 
Ontario, is one of the largest nuclear generating facilities in the world and has a total output of 
4,120 MW, a capacity that can meet approximately 21% of Ontario’s electricity needs.  Energy 
is further provided by the Pickering Wind Generating Station, which is a single 1.8 MW turbine 
that produces sufficient energy to meet the electricity demands of approximately 600 homes 
(“Durham, Durham Region…an emerging power in Energy”). 
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There are hydro corridors (tracts of land containing hydroelectric pylons and cables) that run 
north from the Pickering Station. These hydro corridors were recently transferred to the province 
and are now managed by the Ontario Realty Corporation.  This large electricity distribution 
system is operated by Hydro One. 

York has recently undertaken an initiative to effectively manage its supply of energy through a 
combination of conservation and new generation, together with an enhanced distribution and 
transmission infrastructure, including the potential development of a new transformer station 
near the Holland Junction in King Township (Ontario Power Authority). 

Population

In 2001, Statistics Canada recorded populations of 506,901 in Durham and 729,254 in York, 
representing increases from 1996 of 10.5% and 23.1% respectively. Private dwellings within the 
Regions numbered 175,738 in Durham and 229,239 in York. York comprises approximately 
one-third of the study area yet contains a higher population than Durham. York Region has 
approximately 414 persons per square km compared to Durham’s 201 persons per square km. 

Population within the study area is not evenly distributed among the area municipalities, and the 
urban municipalities of Oshawa, Markham, Richmond Hill and Vaughan carry a much higher 
portion of the population than their rural counterparts. Forecasted population distributions 
indicate that these more densely populated municipalities will continue to support the highest 
population numbers into the future. 

Employment 

The labour force in Durham and York are divided between a variety of industries.  
Manufacturing and construction industries are dominant, and account for between one fifth and 
one quarter of the total employment in both the Regions. The business services industry and 
wholesale and retail trade are also major employers in the study area.  

First Nation Communities 

The Mississauga’s of Scugog Island First Nation is located within Durham and is one of the 
smallest First Nations in Canada. Located within York, are the Chippewas of Georgina Island, 
who are the descendants of a larger Band known as the Chippewas of Lake Huron and Lake 
Simcoe. In addition to the First Nation communities referenced above, a number of First Nation 
communities in neighbouring regions of Southern Ontario, were also considered in this EA 
Study.  In 2001, Statistics Canada reported that aboriginal populations in Durham and York 
were 4,305 and 2,560 respectively. 

Education

There are several post-secondary institutions within the study area.  There are also a large 
number of public, separate and private elementary and secondary schools located within the 
study area. 
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Other Institutions 

There are a total of five hospitals located in Durham.  There are four hospitals located in York.  
There are also numerous nursing and residential care facilities and other health service 
institutions that are located within Durham and York. 

Recreation 

With provincial parks, numerous conservation areas, biking and hiking trails, fishing, as well as 
a wide variety of sports and recreational facilities, the study area offers a range of recreational 
activities.  

Tourism

Tourism is an integral part of the study area’s economy. The Great Blue Heron Charity Casino 
in Port Perry is owned by the Mississaugas of Scugog Island First Nation and was opened in 
1994.  Lakes Scugog, Simcoe, and Ontario provide year-round fishing opportunities and are 
popular summer destinations for visitors to the area. Durham and York have over 65 golf 
courses, major attractions, events and resources such as wineries that contribute to the local 
tourism industry.   

7.4.1.5 Report on Legal/Jurisdictional Environment 

The following is a summary of the “Report on the Environment Potentially Affected: 
Legal/Jurisdictional Environment” (May 30, 2006).  Additional detail can be found in Annex 1, 
pages 777-819. 

The purpose of “Report on Legal and Jurisdictional Environment” (May 2006) was to identify the 
legal and jurisdictional issues that may be associated with the Undertaking and:  

� Discussed the Study Proponents (Durham and York) making  reference to the 
Agreement between the two Regional municipalities for undertaking the EA Study; 

� Discussed the potential that implementing the preferred undertaking may require 
partnering with a private sector entity; 

� Provided an outline of the types of legislation and associated approvals that would 
comprise part of the EA process; and,  

� Described several different business scenarios for the development and/or operation of 
any facility(ies) that could be identified as a result of the EA Study. 

Study Proponents 

The Regions of Durham and York reached an Agreement on June 30, 2005 to undertake the EA 
Study as a joint effort. The Joint Waste Management Group (JWMG) was formed to oversee 
completion of the EA Study.  The full agreement can be found in Annex 1, pages 1451-1494. 

It was identified that the EA Study may require a competitive process and selection of a 
vendor(s) to partner with the Proponents in the development of the facility(ies) for the preferred 
system. The identification of a preferred vendor would likely be necessary, prior to seeking EA 
Approval, to allow for a sufficiently detailed description of the undertaking (including its design, 
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operation, maintenance, monitoring and contingency measures) and respective net effects. It 
was expected that the vendor, together with other potential public and/or private sector parties, 
would enter into “partnership” agreements with the Proponents to implement the undertaking.  

Types of Approvals 

A number of pieces of legislation at the federal, provincial and municipal levels provided the 
legal/jurisdictional context within which this EA Study was completed and within which the 
resulting residual waste processing facility would ultimately be developed.   

Applicable federal legislation considered included the Canadian Environmental Assessment Act 
(CEAA) and the Fisheries Act (FA). CEAA does not apply to the project based on comments 
received from the Canadian Government agencies.  It was identified that the FA could apply to 
the undertaking depending on the location of the proposed facility and proposed on-site 
activities.  If the FA became applicable to the project, the EA Study would have also needed to 
be completed in accordance with the CEAA. 

Applicable provincial legislation includes the Environmental Assessment Act (EAA), the 
Environmental Protection Act (EPA), the Ontario Water Resources Act, the Planning Act, the 
Oak Ridges Conservation Act, and the Greenbelt Act. 

The EA Study was completed in accordance with the Ontario EAA and the approved EA Terms 
of Reference.  It was recognized that additional approvals would also be required under the 
Environmental Protection Act, and potentially under the Ontario Water Resources Act, the 
Planning Act and the Oak Ridges Moraine Conservation and Greenbelt Acts pending 
identification of the preferred facility type and location. 

Types of Agreements to Implement Facilities 

It was acknowledged that the development and/or operation of a facility could proceed on the 
basis of several different business scenarios as follows: 

� A conventional approach to implementing municipal facilities; 

� Operations on the basis of “public/public partnerships”; and, 

� Development and/or operations on the basis of “public/private partnerships”. 

Implementation of the facility would proceed using the business scenario that best suits the co-
Proponents’ residual waste management and services-delivery objectives.   

7.4.2 Consideration of Environment Potentially Affected During 
Evaluation

Given that the evaluation of “Alternatives to” in the Durham/York Study did not involve any siting 
considerations (at this point in the EA Study), which is typical for many municipal waste 
management environmental assessments, and that most of the descriptive information was 
related to geography, the relevance of the studies on the environment potentially affected was 
limited to some very general considerations. Siting considerations were addressed during the 
“Alternative methods” (Section 8). The screening of the three (3) waste management 
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technologies (i.e., mechanical, biological, thermal treatment) for feasibility, environmental 
suitability, and approvability occurred during the development of the Approved EA Terms of 
Reference. The identification, therefore, of any existing background conditions that would 
preclude or severely disadvantage the establishment of any of the “Alternatives to” under 
consideration in the EA Study was not expected. Notwithstanding, where possible, the studies 
were utilized during application of the comparative criteria at Steps 4 and 5.  

The studies were completed with recognition that the next major step would focus on siting for 
the preferred system. With the selection of the preferred system and the confirmation of facility 
siting criteria, these studies were developed to a greater level of detail and became much more 
relevant at this later step. 

7.4.3 Technical Components of “Alternatives to” (Residual Processing 
Systems 

In addition to the background studies defining the existing environment potentially affected, a 
series of six (6) technical background studies were undertaken to facilitate the application of 
several of the comparative evaluation criteria. These six (6) technical background studies are 
included in Annex 1, pages 820-1032 and are briefly summarized as follows.  

7.4.3.1 System Mass Balance and Diversion Estimates 

The “Supporting Technical Document on System Mass Balances and Diversion Estimates” (May 
30, 2006) described: 

� The flow of materials into, through, and out of each of the four residuals processing 
systems; 

� The diversion from disposal and diversion from landfill rates that could be achieved by 
each of the systems; and, 

� The quantity of residuals requiring landfill disposal from each of the systems and the 
number of trucks that would be required to haul this material.  

Additional detail can be found in Annex 1, pages 820-847. 

The purpose of this report was to quantify the mass balance and diversion estimates associated 
with the four residuals processing systems given the projected quantity and composition of post-
diversion waste produced in Durham and York Regions.  This information was vital to accurately 
compare the capabilities of each system. 

The diversion estimates produced were prepared based on current regulatory and market 
conditions in Ontario and likely trends to develop in the future.  This way of estimating diversion 
rates allowed each system to be described in the short and long-term.  Diversion estimates 
were generated based on both the 250,000 tpy minimum capacity assumption and the 
400,000 tpy maximum capacity assumption 

Results showed that System 2a (Thermal Treatment of Mixed Waste with Recovery of Materials 
from the Ash/Char) would have the highest percentage of waste disposed (38%), but the lowest 
percentage of waste landfilled (9%).  Figure 7-20 compares the percent of materials sent to 
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disposal and landfill for all systems. Note, throughout this EA, disposal was used to refer to the 
management of waste via either thermal treatment or landfill.  

Figure 7-20 Percent of Materials to Disposal and Landfill for All Systems 
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The results of this study were used to apply the Natural Environmental Criterion 4 (estimated 
diversion potential) and also factored into the life cycle environmental analysis and estimation of 
land requirements completed for each system.  In addition, the results were used in the 
preparation of cost estimates related to facility throughputs, revenues from recyclable materials, 
etc.   

7.4.3.2 Facility Land Requirements 

The “Supporting Technical Document on Facility Land Requirements” May 2006) in Annex 1, 
pages 848-858 identified the estimated land area that would be displaced and potentially 
disrupted by each of the four alternative systems. These estimates considered the predicted 
maximum (400,000 tpy of post-diversion residual waste) throughput quantities associated with 
each system and assumed buffer requirements based on current waste management facility 
approval regulations, policies, guidelines and practices of the Province.  The report also 
identified the volume of air space required for landfill disposal of residuals from each of the four 
alternative systems. 

Results showed that System 2a (Thermal Treatment of Mixed Waste with Recovery of Materials 
from the Ash/Char) would require the least land area and System 2b (Thermal Treatment of 
Solid Recovered Fuel) would require the most land area.  Figure 7-21 displays the comparative 
land area requirements of the four systems. 
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Figure 7-21 Comparative Land Area Requirements 
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Results showed that System 2a (Thermal Treatment of Mixed Waste with Recovery of Materials 
from the Ash/Char) would require the least air space for landfill disposal of residuals and 
System 1 (Mechanical and Biological Treatment with Biogas Recovery) would require the most 
air space for landfill disposal of residuals.  Figure 7-22 illustrates the landfill air space 
requirements for the four alternative systems based on an annual through put of 250,000 tpy for 
the system.  This was based on both the tonnage of residual requiring landfill disposal and the 
average in-place density of these materials. 
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Figure 7-22 Total Air Space Required for Minimum System Capacity in 2011 
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The results of this study were used to apply Natural Environmental Criterion 1 and 3 and 
Social/Cultural Criterion 5 related to impacts on lands and land uses (see Table 7-15).  

7.4.3.3 Electrical Energy Balances 

The “Supporting Technical Document on Electrical Energy Balances” (May 2006) in Annex 1, 
pages 859-870 identified the electrical energy balances associated with each of the alternative 
systems including: 

� The gross amount of electricity produced for those systems that produce electricity; 

� The amount of electrical energy consumed by each system; and, 

� The net amount of electrical energy available – both renewable and total – to be sold 
assuming that an electrical interconnection between the facility and the grid can readily 
be provided. 

The purpose of this report was to determine the electrical energy balance for each of the four 
alternative systems so that this information could be included in the comparison of the systems.  
The assumptions and basis for all estimates were detailed in the report. 

Results showed that System 2a (Thermal Treatment of Mixed Waste with Recovery of Materials 
from the Ash/Char) would produce the greatest net amount of saleable electricity and System 1 
(Mechanical and Biological Treatment with Biogas Recovery) would produce the least net 
amount of saleable electricity.  The net amount of electrical energy sold was used to calculate 
the household energy equivalencies (i.e., number of households whose annual electrical energy 
needs could be met) for each of the systems. Figure 7-23 illustrates these findings. 
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Figure 7-23 Household Energy Usage Equivalence  
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This information was used to apply the energy consumption/generation aspects of Natural 
Environmental Criterion 2 and to calculate energy revenues for consideration in applying 
Economic/Financial Criterion 7 (see Table 7-15).  Broader life-cycle considerations with regards 
to energy are addressed below in Section 7.4.3.5.  

7.4.3.4 System Financial Analysis and Cost Estimates 

The “Supporting Technical Document on Financial Analysis and Cost Estimates” (May 2006) in
Annex 1, pages 871-889 provided the estimated costs of each alternative system on a 
cost/tonne-managed basis.  Cost/tonne estimates included capital, operating and financing 
costs as well as revenues received from the sale of energy and recyclable materials.  The costs 
were estimated in real terms (i.e. excluding inflation) at constant 2006 price levels.  Two sets of 
estimates were provided for each item – one set prepared under a set of low cost assumptions 
and the other set under a set of higher cost assumptions.  Cost estimates were prepared under 
the assumption that the initial capacity of the system would be 250,000 tpy, with flexibility to 
expand to 400,000 tpy in the future (by the 25th year of the planning period).  The resulting cost 
estimates were reasonably conservative as they did not assume economies of scale associated 
with a large facility and assumed that all debt incurred for capital would be retired by the 25th 
year of the 35 year overall planning period. 

Results showed that System 2a (Thermal Treatment of Mixed Waste with Recovery of Materials 
from the Ash/Char) would have the lowest overall system cost/tonne under the low cost 
assumption scenario and System 2c (Thermal Treatment of Solid Recovered Fuel with Biogas 
Recovery) would have the highest overall system cost/tonne under both the lower and higher 
cost assumptions.  Figure 7-24 illustrates the overall system cost per tonne of each alternative. 
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Figure 7-24 Overall System Cost per Tonne  
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Note:  to make the cost of each alternative system more easily understood, the overall system 
cost per tonne as indicated in Figure 7-24 was determined based on calculating the levelized 
cost per tonne that if charged on each tonne managed by the system would cover all net costs 
and financing associated with each alternative.  Details regarding the cost estimates associated 
with the alternative systems that were used to determine the levelized cost per tonne are 
summarized in Table 7-11. 

Table 7-11 Summary of System Costs ($ x 1,000) 
System Alternative 1 2a 2b 2c 

Initial Capital Costs Low 
High 

$109,000 
111,600 

$245,000 
$251,000 

$274,100 
$280,800 

$283,900 
$290,800 

Average Annual Operating Costs Low 
High 

$24,900 
$30,800 

$20,300 
$22,500 

$24,400 
$26,900 

$26,800 
$30,200 

Average Annual Revenue Low 
High 

$ (3,890) 
$ (3,890) 

$ (14,780) 
$ (11,000) 

$ (15,350) 
$ (11,700) 

$ (12,600) 
$ (9,700) 

Average Annual Costs Net of Revenues Low 
High 

$21,000 
$26,900 

$5,600 
$11,500 

$9,000 
$15,200 

$14,100 
$20,500 

Present Value of Lifecycle System Costs Low 
High 

$381,200 
$319,800 

$324,100 
$329,600 

$390,000 
$387,300 

$468,200 
$440,100 

Revenue as % of Annual Costs Low 
High 

16% 
13% 

73% 
49% 

63% 
43% 

47% 
32% 

 

Cost estimates associated with the alternatives was used to apply Economic/Financial Criterion 
7 (cost/tonne).  The information on revenue amounts and sources was used to apply 
Economic/Financial Criterion 8 (see Table 7-15).   
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7.4.3.5 Environmental Life Cycle Analysis 

The “Supporting Technical Document on Environmental Life Cycle Analysis” (May 2006) 
(Annex 1, pages 994-1003) report provides the estimated life cycle implications related to air, 
water and energy associated with the alternative waste disposal systems.  Modelling the net life 
cycle impacts allowed for the systematic comparison of the systems and the comparative 
determination of potential advantages and disadvantages of the systems from a global 
perspective. 

Modelling the net life cycle impacts to the environment allows for the relative comparison of the 
system alternatives.  Modelling was not undertaken to determine the actual ‘amount’ of 
emissions to air and water from a specific type of facility.  A more accurate determination of the 
emissions for the potential EA Study residuals processing system would be determined once a 
preferred system and site have been selected. The emissions for all facilities within the 
alternative systems were assumed to be within current regulatory limits.  

The life cycle analysis considers the total direct and indirect emissions and energy consumption 
and generation for each of the alternatives, identifying either net reductions or increases based 
on a number of conservative assumptions representative of existing activities. 

 



           
Draft Environmental Assessment (EA)

Study Document
May 25, 2009

Section 7: “Alternatives to” the Undertaking 
 

P.N. 1009497 
Jacques Whitford © 2009 

7-76 

 

Table 7-12 provides a summary of the results of the life cycle analysis. 

The estimated life cycle implications used for the comparison of alternative systems were 
primarily determined using the Integrated Waste Management (IWM) model developed by the 
University of Waterloo, on behalf of, the Corporation Supporting Recycling (CSR) and the 
Environmental and Plastics Industry Council (EPIC).  All assumptions, inputs and outputs 
related to the model run for this study are rationalized and documented in the Annex 1, pages 
994-1003 in the “Supporting Technical Document on Environmental Life Cycle Analysis” report.  
Estimates of greenhouse gas emissions were developed using a report prepared for 
Environment Canada by ICF Consulting entitled “Determination of the Impact of Waste 
Management Activities on Greenhouse Gas Emissions: 2005 Update, Final Report”.   

It should be noted that in most of the figures presented below there are no units shown on the y-
axis. This is because the graphs amalgamate the consideration of several different parameters 
using a range of units and orders of magnitude. The intent of the graphs is to show how the 
systems comparatively rank (e.g. best (lower), worse (higher) etc.). They should not be 
interpreted as a measure of the level of impact on the air or water environment. 

For the remaining considerations that were more qualitative in nature (e.g. legal considerations), 
the relative system advantages and disadvantages are identified and discussed as part of the 
comparative evaluation presented in Section 7.6. 
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Table 7-12 Summary of Net Annual Life Cycle Inventory 
System Alternative 1 2a 2b 2c 

Energy Consumed (GJ) -606,357 -1,348,786 -1,428,480 -1,230,067 
Greenhouse Gases 
- CO2 Equivalents (tonnes) 68,067 168,768 155,286 162,717 

Acid Gases 
- NOx (tonnes) 
- SOx (tonnes) 
- HCI (tonnes) 

 

-90.0 
-211 

-1,982 

228 
-203 

-1,987 

33.4 
-267 

-2,271 

-25.3 
-267 

-2,275 

Smog Precursors 
- NOx (tonnes) 
- PM (tonnes) 
- VOCs (tonnes) 

 

-90.0 
60.4 

-48.5 

228 
9.58 
-128 

33.4 
25.2 
-114 

-25.3 
19.0 

-93.7 

Heavy Metals & Organics 
- Air 

Pb (kg) 
Hg (kg) 
Cd (kg) 
Dioxins (TEQ) (g) 

- Water 
Pb (kg) 
Hg (kg) 
Cd (kg) 
BOD (kg) 
Dioxins (TEQ) (g) 
 

 
 

-8.92 
-0.09 
-0.01 
0.012 

 
-10.0 
0.42 
24.1 

192,089 
0.0019 

 
 

76.7 
19.3 
9.62 

0.040 
 

-29.8 
0.02 
7.90 

7,054 
0.00064 

 
 

35.6 
10.4 
5.22 

0.022 
 

-33.4 
0.06 
7.98 

11,087 
0.00064 

 
 

19.1 
6.74 
3.39 

0.024 
 

-36.7 
0.09 
8.02 

11,109 
0.00064 

 

Results showed that System 2a (Thermal Treatment of Mixed Waste with Recovery of Materials 
from the Ash/Char) would have the highest relative overall emissions to air and System 1 
(Mechanical and Biological Treatment with Biogas Recovery) would have the lowest relative 
overall emissions to air.  Figure 7-25 to Figure 7-29 illustrates these results.  
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Figure 7-25 Relative Overall Emissions to Air 
�

1 2a 2b 2c

Alternative Systems

Comparison of Alternative Residuals Processing Systems 
Relative Overall Emissions to Air Including GHG

Net lifecycle emissions to Air includes 
greenhouse gases, acid gases, smog 
precursors, heavy metals and organics 
emitted from all facilities and offsets 
(credits) achieved by generating energy 
and recycling of materials.

1 - MBT (anaerobic) 
2a - TT, recovery of metal from ash
2b - TT of Solid Recovered Fuel
2c - TT of Solid Recovered Fuel and Biogas
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Figure 7-26 Relative Emissions: Greenhouse Gases (in CO2 Equivalents) 

�

1 2a 2b 2c
Alternative Systems

Comparison of Alternative Residuals Processing Systems 
Net Greenhouse Gases (GHG) to Air

Net Lifecycle Emissions of GHG w ere derived from ICF 
Consulting report for Environment Canada "Determination 
of the Impact of Waste Management Activities on 
Greenhouse Gas Emissions: 2005 Update, Final Report". 

1 - MBT (anaerobic) 
2a - TT, recovery of metal from ash
2b - TT of Solid Recovered Fuel
2c - TT of Solid Recovered  Fuel and 
Biogas
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Figure 7-27 Relative Emissions: Acid Gases 

�

1 2a 2b 2c

Alternative Systems

Comparison of Alternative Residuals Processing Systems
Relative Emissions: Acid Gases

Acid Gases include 
NOx, SOx and HCl

1 - MBT (anaerobic) 
2a - TT, recovery of metal from ash
2b - TT of Solid Recovered Fuel
2c - TT of Solid Recovered Fuel and Biogas

R
el

at
iv

e 
Em

is
si

on
s

 

Figure 7-28 Relative Emissions: Smog Precursors 

�

1 2a 2b 2c

Alternative Systems

Comparison of Alternative Residuals Processing Systems
Relative Emissions: Smog Precursors

Smog Precursors 
include NOx, PM and 
VOCs
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1 - MBT (anaerobic) 
2a - TT, recovery of metal from ash
2b - TT of Solid Recovered Fuel
2c - TT of Solid Recovered Fuel and 
Biogas
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Figure 7-29 Relative Emissions: Heavy Metals and Organics 

�

1 2a 2b 2c
Alternative Systems

Comparison of Alternative Residuals Processing Systems
Relative Air Emissions: Heavy Metals and Organics

Includes Emissions of Lead, 
Mercury, Cadmium and 
Dioxins to Air

1 - MBT (anaerobic) 
2a - TT, recovery of metal from ash
2b - TT of Solid Recovered Fuel
2c - TT of Solid Recovered Fuel and Biogas
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Results showed that System 1 (Mechanical and Biological Treatment with Biogas Recovery) 
would have the highest relative overall emissions to water and System 2a (Thermal Treatment 
of Mixed Waste with Recovery of Materials from the Ash/Char) would have the lowest relative 
overall emissions to water.  Figure 7-30 illustrates these results.  

Figure 7-30 Relative Emissions to Water 
�

1 2a 2b 2c
Alternative Systems

Comparison of Alternative Residuals Processing Systems
Relative Emissions to Water

Net Life Cycle emissions to Water includes Lead, Mercury, 
Cadmium, Biological Oxygen Demand and Dioxins emitted 
from all facilities as well as offsets (credits) achieved by 
generating electricity and recycling of materials.

1 - MBT (anaerobic) 
2a - TT, recovery of metal from ash
2b - TT of Solid Recovered Fuel
2c - TT of Solid Recovered Fuel and Biogas
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Results showed that System 2b (Thermal Treatment of Solid Derived Fuel) would generate the 
most energy and System 1 (Mechanical and Biological Treatment with Biogas Recovery) would 
generate the least amount of energy.  Figure 7-31 illustrates these results.  

Figure 7-31 Net Annual Life Cycle Energy Consumption (Generation) 
� Comparison of Alternative Residuals Processing Systems 

Net Annual Lifecycle Energy Consumption (Generation) (GJ)
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Net Lifecycle energy includes consumption of heat, 
fuel and electricity by all facilities and generation of 
electricity as w ell as energy saved by recycling 
materials.

Assumes: that the energy 
output from facilities w ithin the 
systems is in the form of 
electricity ONLY.

1 - M BT (anaerobic) 
2a - TT, recovery of metal 
from ash
2b - TT of Solid Recovered 
Fuel
2c - TT of Solid Recovered  

 

The results of this study were used to apply Natural Environmental Criterion 1 (global 
environmental burden) and the life cycle energy aspects of Criterion 2 (see Table 7-15).   

Note:  following completion of the draft report comparing the alternative systems additional LCA 
analysis was undertaken to compare the preferred alternative systems to a remote landfill 
scenario and to confirm the comparative net emission of the four alternative systems.  This 
additional modeling was undertaken using the Municipal Solid Waste Decision Support Tool 
(MSW-DST) developed by RTI International in cooperation with the US EPA Office of Research 
and Development.  These results are presenting in Annex 1, pages 994-1003, as part of a 
supplemental memo prepared for the “Supporting Technical Document on Environmental Life 
Cycle Analysis”.   

The new modelling indicated that: 

� Based on the MSW-DST model System 1 continues to have the lowest net GHG 
emissions however the difference between System 1 and Systems 2a, 2b, and 2c is 
significantly less that originally predicted with all systems having lower net GHG 
emissions than a remote landfill scenario. 

� In regards to acid gas emissions, System 2a was estimated to have the lowest net 
emissions, with all systems having lower net acid gas emissions than a remote landfill 
scenario; 
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� In regards to emissions of smog precursors, System 2a was also estimated to have the 
lowest net emissions; 

� Ranking of the Systems in regards to emissions of heavy metals and dioxins did not 
change; 

� Ranking of the Systems in regards to emissions to water did not change, with System 2a 
having significantly less net emissions to water, and all systems having significantly less 
emissions to water than the remote landfill scenario; and, 

� In regards to net energy generation, System 2a performed significantly better than 
Systems 1, 2b and 2c and the remote landfill scenario. 

While the above noted additional LCA results were derived following the evaluation of the 
“Alternatives to” and thus were not reflected in the original systems analysis, they were used to 
generally confirm the selection of the preferred system and to establish the benefits of residual 
processing systems versus disposal at a remote landfill outside the study area.  

7.4.3.6 Supporting Technical Document on Generic Air Dispersion Modelling 

The “Supporting Technical Document on Generic Air Dispersion Modeling” (May 2006) in
Annex 1, pages 1004-1032 provided a generic analysis of the impact of air emissions from a 
Municipal Solid Waste (MSW) thermal treatment facility (e.g., mass burn incinerator) on the air 
quality in the area surrounding the facility.  

The analysis was based on the possible emissions from a modern thermal treatment process 
with state-of-the-art air pollution control systems.  In order to quantify the possible emissions 
from the facility, the facility was sized based on the predicted maximum waste quantity from 
Durham and York Regions (400,000 tpy, 1,200 tonnes per day) and emissions data 
(concentrations and emission rates) obtained from thermal treatment technologies 
manufacturers.   

The assessment was conducted in accordance with the current Ontario Regulation 419/05. The 
report identified the total expected air emissions of critical contaminants from a thermal 
treatment facility exhaust stack and compared the predicted ground level concentrations around 
a facility to applicable Ontario criteria.  

Results showed that the concentrations of contaminants of concern in the exhaust stack of the 
generic MSW thermal treatment facility are within the MOE Guideline A-7 criteria.  Predicted 
ground level concentrations resulting from a MSW thermal treatment facility exhaust stack are 
well below the MOE Reg. 419/05 Point-Of-Impingement (POI) criteria (typically 100 to 1,000 
times less, depending on the contaminant).  Overall, results showed that the operation of the 
selected MSW thermal treatment facility would have negligible impact on the air quality in the 
surrounding area. 

The results of this study were used in addressing issues raised during the consultative process 
on potential impacts of air emissions and to supporting discussions regarding the health risk 
assessments that were undertaken later in the EA Study during the evaluation of “Alternative 
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Methods”. This modelling exercise was the first of number of air modelling scenarios undertaken 
during this EA Study.  

7.5 Steps 4, 5 and 6: Application of Evaluation Criteria to 
“Alternatives to” 

Steps 4, 5 and 6 of the “Alternatives to” evaluation methodology involved a ‘net effects analysis’ 
of the alternative residual processing systems. A ‘net effects analysis’, which is a requirement of 
the Environmental Assessment Act, was identified in the step-by-step methodology (see Section 
7.1 of this report) included in the Approved EA Terms of Reference.  Generally, the steps 
include: 

� Application of the comparative evaluation criteria (identified in Table 7-13 below) to the 
alternatives and identification of the range of potential effects. 

� Review of each potential effect and a determination as to whether or not mitigative 
measures exist that could be applied to offset or eliminate the potential effect. In the 
case of a positive effect, enhancement measures were considered to increase the 
benefit. 

� Tabulation of the remaining, or ‘net’ effects for consideration further in the evaluation 
process. 

A more detailed description of the approach and the consideration of potential effects, 
mitigation, and net effects is provided below in Section 7.5.1. The intent of this exercise was to 
ensure that all alternatives were reviewed in the context of best practices or best available 
technology – provided these measures were reasonably available and could be reasonably 
applied to the undertaking.  

7.5.1 Consideration of Potential Effects, Mitigation and Net Effects 
The results of applying the comparative evaluation criteria and indicators are included in 
Section 7.6.2 of this report. The results included in Table 7-15 in Section 7.6.2 incorporate the 
consideration of mitigation and therefore can be considered net effects for the purpose of 
moving forward to Step 6 in the evaluation process.   

The intent of considering mitigation and enhancement measures was to ensure that alternatives 
were compared on the basis of best practices and best available technology. Given the 
systems-related nature of this comparative exercise and the background associated with the 
identification of alternative system components and formulation of systems, all of the systems 
that were considered and accordingly, all of the identified effects, were assumed to innately 
include all reasonably available mitigative measures.  

In particular: 

� The screening of alternative waste management approaches for environmental suitability 
during development of the Approved EA Terms of Reference established that any of the 
alternatives that were considered in the study must be able to meet or exceed all 
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regulatory requirements and therefore be approvable under Ontario’s stringent 
environmental legislation and standards; 

� Similarly, sufficient operational data was available for existing state-of-the-art facilities 
and from that information this study was able to incorporate observed net or post-
mitigation effects directly into the comparison; 

� The cost estimates carried forward in the evaluation of alternative systems included unit 
costs associated with state-of-the-art facilities equipped with the best available pollution 
control equipment required to address Ontario’s approval requirements; and, 

� In considering the potential siting impacts of system facilities, appropriate buffer zones 
and land use preferences were incorporated into the comparative process.  

Because the process of applying the evaluation criteria and identifying potential effects 
inherently incorporated mitigation (best practices and best available technology), the 
presentation of net effects in this comparative process did not warrant and did not include an 
effect-by-effect consideration of available mitigation. 
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Table 7-13 Comparative Evaluation Criteria for “Alternatives to” the Undertaking 

Evaluation Criteria Indicators or Measures for Criteria Application 

Natural Environmental Considerations 

Environmental burden at a global or 
macro-environmental scale, including 
impacts to air, land and water. 

� Predicted emissions released to atmosphere by system. 

� Predicted pollutants released to water resources by system. 

� Need to manage residues classified as hazardous waste associated 
with system. 

� Impacts to land by system. 

Consumption /preservation of non-
renewable environmental resources. 

� Potential of system to consume non-renewable fossil fuel or displace 
non-renewable fossil fuel consumption for energy generation. 

Potential for destruction or disruption 
of sensitive terrestrial and/or aquatic 
habitats at an eventual site. 

� Total Volume of Landfill Capacity Required to manage Post-
Processing Residual Waste. 

� Land use setting typically associated with establishment of facilities 
comprising system. 

Potential to increase waste diversion 
rate and/or make best use of residual 
(post-diversion) waste materials. 

� Potential of system facilities to remove any remaining materials in the 
post-diversion waste stream for use in a non-disposal manner. 

� Potential of system facilities to manage and make beneficial use of 
materials in the post-diversion waste stream including those materials 
for which diversion may decline or disappear in the future.  

Social Cultural Considerations 

Potential for land use conflicts from 
siting of facilities required for 
alternative. 

� Number of waste management facilities associated with alternative 
system.

� Potential for land use conflicts considering location requirements of 
waste management facilities. 

� Types and degree of Nuisance Impacts associated with waste 
management facilities based on operational experience. 

Economic/Financial Considerations 
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Evaluation Criteria Indicators or Measures for Criteria Application 

Net system costs per tonne of waste 
managed – in a systems context. 

� Capital and operating costs over operational period of system (2011 
to 2045). 

� Estimated costs associated with perpetual care of component 
facilities in accordance with current environmental and municipal 
accounting requirements. 

� Estimated revenues associated with system once fully implemented 
and operational. 

� Potential subsidies and revenues that may be realized during 
establishment and future operation of system. 

Sensitivity of system costs and 
affordability to external financial 
influences. 

� Types of revenues and subsidies currently available to offset system 
costs and predicted sustainability of these sources into the future. 

� Degree to which system affordability relies on revenues and 
subsidies during long-term operation of the system. 

Technical Considerations 

Technical risks associated with 
waste management alternative. 

� Flexibility of alternative system to changes in waste quantities, 
composition and availability of system diversion and disposal 
components. 

� Reliability of alternative system and component technologies and 
need for contingency landfill capacity. 

Legal Considerations 

Legal/Contractual risks associated 
with waste management alternative. 

� Types and complexity of approvals required implementing 
components of system. 

� Degree to which system implementation and operation relies on 
private or public sector partnerships. 

 

7.5.2 Comparative Analysis of “Alternatives to” Net Effects 
Step 6 of the evaluation process focussed on the identification of relative advantages and 
disadvantages for each of the four (4) systems. These were identified based on the net effects 
for each system identified at Step 5 and a comparison of these net effects established a ranking 
of systems under each comparative consideration. 

Where appropriate, and to assist in understanding how the systems compared under the 
various evaluation criteria, a series of graphs were prepared and are presented (see Figures 
Figure 7-20, Figure 7-21, Figure 7-22, Figure 7-23, Figure 7-24, Figure 7-25, Figure 7-30, and 
Figure 7-31) in Section 7.4.3. Graphs were prepared for only those considerations that could be 
represented numerically. These included net life cycle air and water emissions, volume of 
landfill air space required for facilities, life cycle energy generation and conservation, diversion 
from disposal and landfill, and net system costs. The process of establishing the rankings and 
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respective graphs is described in the technical and background studies included in “Supporting 
Technical Document on Environmental Life Cycle Analysis” (May 2006) (Annex 1, pages 890-
1003) and discussed in Section 7.4.3.  

7.6 Step 7: Identification of Preferred “Alternative to” (Residual 
Processing System) 

Step 7 of the “Alternatives to” comparative evaluation process involved the consideration of the 
relative system advantages and disadvantages and identification of a preferred system. The 
preferred system was determined to exhibit the preferred balance of relatively compared 
advantages and disadvantages factoring in the environmental priorities identified by way of the 
Step 1 public and agency consultation process. 

7.6.1 Approach to Preferred “Alternative to” Identification 
The identification of the preferred system followed a qualitative comparative evaluation 
methodology, with consideration of the four (4) alternative residual processing systems and the 
results of Steps 1 to 6. 

7.6.1.1 Application of the “Alternatives to” System Advantages and 
Disadvantages Relative Comparison Approach 

Identification of the preferred residual disposal system involved the consideration of the system 
advantages and disadvantages identified at Step 6. The comparison was undertaken using a 
methodology that compared each of the alternative systems, based on their relative advantages 
and disadvantages, for each of the five (5) categories of the environment. This comparison of 
advantages and disadvantages was completed at two levels as follows:  

� Level 1, which involved the comparison of all four (4) systems with respect to each of 
the criteria within a particular category of the environment (See Table 7-14). At this level, 
each system was assigned a relative Major Advantage, Advantage, Neutral (where the 
impact is neither an advantage nor a disadvantage), Disadvantage or Major 
Disadvantage; and,  

� Level 2, which involved the review of each system’s advantages and disadvantages 
identified in Level 1 at the criteria stage to determine the relative advantages and 
disadvantages at the broader category stage (See Section 7.6.3).  

In accordance with the Approved EA Terms of Reference, it was determined that the application 
of advantages and disadvantages alone did not completely reflect the differences between 
systems in terms of the potential range of impacts associated with each of the systems. In order 
to overcome this issue and still maintain a qualitative approach to the evaluation, it was 
determined that the application of advantages and disadvantages would include: Major 
Advantages; Advantages; Neutral; Disadvantages; and, Major Disadvantages to better 
represent the significance of some of the impacts and therefore the significant differences 
between the systems.  
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7.6.1.2 Qualitative Approach Selected 

A qualitative assessment approach was employed to consider and compare system advantages 
and disadvantages, identify trade-offs, and decide on preferences.  

Selection of a qualitative versus quantitative approach recognized the ability of the qualitative 
approach to focus on the provision of a descriptive rationale for certain choices and the 
consideration of priorities, and broader public understanding of the decision-making process. 
Although much of the analysis relied on the professional skills of the Study Team and the 
assembly of relevant information by staff and municipal authorities, it was recognized 
throughout the evaluation that all decisions and/or trade-offs needed to be clearly documented, 
defensible, and appropriately linked to the results of public and agency consultation.  

Although it can be easier for reviewers, with appropriate training, to follow the results of a 
quantitative evaluation approach, this feature is outweighed by the respective drawbacks related 
to broader environmental assessment concerns and in particular, the need to document a 
process that is easily understood and traceable for all reviewers including stakeholders that 
could be potentially impacted or with concerns and not just to professionals or those with special 
training to understand the associated arithmetic in the quantitative analysis. First, it should be 
noted that in developing and applying the methodology and respective data sets, much of the 
same professional skills used in qualitative approaches are required for quantitative 
approaches. The challenge arose in translating that qualitative information to data sets or 
numbers with defined limits representing the scope of a particular impact and further, in 
determining the numeric point at which different impacts are distinguished (e.g. high versus 
moderate versus low impact or significance).  

Experience with complex quantitative approaches has shown that these processes often revert 
to a focus on numeric orders, magnitudes and equations that are usually difficult to link to 
advantages and disadvantages in terms that the general public can understand. Inevitably, 
these processes lead to debate among those with a background or qualifications in statistics or 
mathematics and these debates usually become narrowly focussed on minute detail such as a 
percentage point up or down which may mathematically change the final conclusion. In doing 
so, these approaches present the risk of losing the human side of what ‘makes sense’ and is 
considered reasonable and understandable to the general public.  

Experience has shown that a well documented and rational qualitative approach can overcome 
the above deficiencies associated with quantitative approaches and, therefore, a qualitative 
approach was selected as the appropriate approach for use throughout the EA Study. 

7.6.1.3 Use of Environmental Priorities 

Section 7.2.2 of this report outlines the process that was followed in establishing the 
environmental priorities of the EA Study. For the purpose of considering the system advantages 
and disadvantages identified at Step 6, the following priorities were applied (see Table 7-14): 
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Table 7-14 Environmental Priorities  

Environmental Category Priority

Natural Environmental Considerations Most Important 

Social/Cultural Considerations Important 

Economic/Financial Considerations Important 

Technical Considerations Important 

Legal Considerations Least Important 

 

7.6.2 Relative Comparison of “Alternatives to” Systems 
The comparative evaluation of system advantages and disadvantages was completed as 
outlined in Section 7.6.1 above and is summarized in Table 7-15 Relative Comparison of 
“Alternatives to” Systems - Major Advantages and Disadvantages below.  
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Table 7-15 Relative Comparison of “Alternatives to” Systems - Major Advantages and Disadvantages 

NATURAL ENVIRONMENTAL CONSIDERATIONS (Most Important Priority) 

Criterion Indicator 

System 1 System 2a System 2b System 2c 

Mechanical, Biological 
Treatment with Biogas 

Recovery 

Thermal Treatment of 
MSW & Recovery of 

Materials from 
Ash/Char 

Thermal Treatment of 
Solid Recovered Fuel 

Thermal Treatment of 
Solid Recovered Fuel 
with Biogas Recovery 

Criterion 1:

Environmental 
burden at a global or 
macro-environmental 
scale, including 
impacts to air, land 
and water. 

Predicted emissions 
released to 
atmosphere by 
system. 

MAJOR ADVANTAGE

� Lowest net emissions 
of Greenhouse Gases 
(tonnes)  

� Lower new emissions 
of acid gases 

� Highest net emissions 
of Smog Precursors 
(tonnes) 

� Lowest net emissions 
of Heavy Metals & 
Organics to Air

MAJOR 
DISADVANTAGE

� Highest net emissions 
of Greenhouse Gases 
(tonnes)  

� Highest net emissions 
of Acid Gases 
(tonnes)  

� Higher net emissions 
of Smog Precursors 
(tonnes)  

� Highest net emissions 
of Heavy Metals & 
Organics to Air 

DISADVANTAGE

� Higher net emissions 
of Greenhouse 
Gases (tonnes)  

� Lower net emissions 
of Acid Gases 
(tonnes)  

� Lower net emissions 
of Smog Precursors 
(tonnes)  

� Higher net emissions 
of Heavy Metals & 
Organics to Air 

DISADVANTAGE

� Higher net emissions 
of Greenhouse Gases 
(tonnes)  

� Lowest net emissions 
of Acid Gases 
(tonnes) 

� Lowest net emissions 
of Smog Precursors 
(tonnes) 

� Lower net emissions 
of Heavy Metals & 
Organics to Air 

Predicted pollutants 
released to water 
resources by system. 

MAJOR 
DISADVANTAGE

� Highest net 
emissions of Heavy 
Metals & Organics to 
Water. 

MAJOR ADVANTAGE

� Lowest net 
emissions of Heavy 
Metals & Organics to 
Water. 

ADVANTAGE

� Lower net 
emissions of Heavy 
Metals & Organics 
to Water 

NEUTRAL

� Higher emissions of 
Heavy Metals & 
Organics to Water 
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Criterion Indicator 

System 1 System 2a System 2b System 2c 

Mechanical, Biological 
Treatment with Biogas 

Recovery 

Thermal Treatment of 
MSW & Recovery of 

Materials from 
Ash/Char 

Thermal Treatment of 
Solid Recovered Fuel 

Thermal Treatment of 
Solid Recovered Fuel 
with Biogas Recovery 

Criterion 1:

Environmental 
burden at a global or 
macro-environmental 
scale, including 
impacts to air, land 
and water. 

(cont’d) 

Need to manage 
residues classified as 
hazardous waste 
associated with 
system. 

� Hazardous elements 
remain in materials 
processed and/or 
landfilled and may 
be emitted by way of 
landfill emissions / 
collected by landfill 
pollution control 
systems. 

� No hazardous waste 
stream associated 
with residue from 
facility air pollution 
control equipment 
associated with 
system. 

� Approximately 
15,500 tonnes per 
year of hazardous 
residue from 
pollution control 
equipment requires 
management at a 
licensed facility if the 
quantity of residual 
material managed 
by the facility is 
400,000tpy. 

� Costs to manage 
hazardous wastes at 
an approved facility 
have been included 
in estimated system 
costs. 

� Approximately 
8,500 tonnes per 
year of hazardous 
residue from 
pollution control 
equipment requires 
management at a 
licensed facility if 
the quantity of 
residual material 
managed by the 
facility is 400,000 
tpy. 

� Costs to manage 
hazardous wastes 
at an approved 
facility have been 
included in 
estimated system 
costs. 

� Approximately 5,500 
tonnes per year of 
hazardous residue 
from pollution control 
equipment requires 
management at a 
licensed facility if the 
quantity of residual 
material managed 
by the facility is 
400,000 tpy. 

� Costs to manage 
hazardous wastes at 
an approved facility 
have been included 
in estimated system 
costs. 

NEUTRAL

� Opposing views of this consideration weigh segregation of hazardous materials and proper management 
versus discharging via mixed waste to landfill where they may or may not leach out of the disposed 
wastes. 
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Criterion Indicator 

System 1 System 2a System 2b System 2c 

Mechanical, Biological 
Treatment with Biogas 

Recovery 

Thermal Treatment of 
MSW & Recovery of 

Materials from 
Ash/Char 

Thermal Treatment of 
Solid Recovered Fuel 

Thermal Treatment of 
Solid Recovered Fuel 
with Biogas Recovery 

Criterion 1:

Environmental 
burden at a global or 
macro-environmental 
scale, including 
impacts to air, land 
and water. 

(cont’d) 

Impacts to land by 
system. 

MAJOR 
DISADVANTAGE

� Siting process for an 
11.4 ha 
mechanical/biologica
l treatment facility in 
an urban/industrial 
setting will provide a 
high likelihood that 
facility location 
makes an 
appropriate use of 
land resources. 

� Primary facility site 
would likely be 
located within a 
designated urban 
boundary and/or on 
lands appropriately 
designated for the 
use. 

� Due to lack of 
approved landfill 
capacity within 
Durham and York, 
assumed that landfill 
capacity for residues 
would exist at a 
licensed municipal 
or private landfill. 

MAJOR ADVANTAGE

� Siting process for a 
9.6 ha thermal 
facility in an 
urban/industrial 
setting will provide a 
high likelihood that 
facility location 
makes an 
appropriate use of 
land resources. 

� Primary facility site 
would likely be 
located within a 
designated urban 
boundary and/or on 
lands appropriately 
designated for the 
use. 

� Due to lack of 
approved landfill 
capacity within 
Durham and York, 
assumed that landfill 
capacity for residues 
would exist at a 
licensed municipal 
or private landfill. 

� A minimum of 
50,000 cubic metres 

ADVANTAGE

� Siting process for a 
14.6 ha thermal 
facility in an 
urban/industrial 
setting will provide 
a high likelihood 
that facility location 
makes an 
appropriate use of 
land resources. 

� Primary facility site 
would likely be 
located within a 
designated urban 
boundary and/or on 
lands appropriately 
designated for the 
use. 

� Due to lack of 
approved landfill 
capacity within 
Durham and York, 
assumed that 
landfill capacity for 
residues would 
exist at a licensed 
municipal or private 
landfill. 

� A minimum of 

NEUTRAL

� Siting process for a 
13.5 ha thermal 
facility in an 
urban/industrial 
setting will provide a 
high likelihood that 
facility location 
makes an 
appropriate use of 
land resources. 

� Primary facility site 
would likely be 
located within a 
designated urban 
boundary and/or on 
lands appropriately 
designated for the 
use. 

� Due to lack of 
approved landfill 
capacity within 
Durham and York, 
assumed that landfill 
capacity for residues 
would exist at a 
licensed municipal 
or private landfill. 

� A minimum of 
114,000 cubic 
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Criterion Indicator 

System 1 System 2a System 2b System 2c 

Mechanical, Biological 
Treatment with Biogas 

Recovery 

Thermal Treatment of 
MSW & Recovery of 

Materials from 
Ash/Char 

Thermal Treatment of 
Solid Recovered Fuel 

Thermal Treatment of 
Solid Recovered Fuel 
with Biogas Recovery 

� A minimum of 
287,000 cubic 
metres of landfill 
space will be 
required annually to 
dispose of system 
residues.

of landfill space will 
be required annually 
to dispose of system 
residues. 

81,000 cubic 
metres of landfill 
space will be 
required annually to 
dispose of system 
residues. 

metres of landfill 
space will be 
required annually to 
dispose of system 
residues.

Criterion 1: OVERALL DISADVANTAGE MAJOR ADVANTAGE ADVANTAGE NEUTRAL 
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Criterion Indicator 

System 1 System 2a System 2b System 2c 

Mechanical, Biological 
Treatment with Biogas 

Recovery 

Thermal Treatment of 
MSW & Recovery of 

Materials from 
Ash/Char 

Thermal Treatment of 
Solid Recovered Fuel 

Thermal Treatment of 
Solid Recovered Fuel 
with Biogas Recovery 

Criterion 2:

Consumption/preserv
ation of non-
renewable 
environmental 
resources. 

Potential of system to 
consume non-
renewable fossil fuel 
or displace non-
renewable fossil fuel 
consumption for 
energy generation. 

MAJOR 
DISADVANTAGE

� Net life cycle energy 
(i.e., electricity, heat, 
virgin material 
displacement credit, 
etc.) impact of 
606,357 GJ 
conserved annually. 

� Net Electrical 
Energy Generation 
from renewable 
sources of 10,313 
MWh

MAJOR ADVANTAGE

� Net life cycle energy 
(i.e., electricity, heat, 
virgin material 
displacement credit, 
etc.) impact of 
1,348,786 GJ 
conserved annually. 

� Net Electrical 
Energy Generation 
from renewable 
sources of 86,180 
MWh

MAJOR ADVANTAGE

� Net life cycle 
energy (i.e., 
electricity, heat, 
virgin material 
displacement 
credit, etc.) impact 
of 1,428,480 GJ 
conserved 
annually. 

� Net Electrical 
Energy Generation 
from renewable 
sources of 85,673 
MWh

ADVANTAGE

� Net life cycle energy 
(i.e., electricity, heat, 
virgin material 
displacement credit, 
etc.) impact of 
1,230,067GJ 
conserved annually. 

� Net Electrical 
Energy Generation 
from renewable 
sources of 56,822 
MWh

Criterion 2: 
OVERALL 

MAJOR  
DISADVANTAGE 

MAJOR ADVANTAGE MAJOR ADVANTAGE ADVANTAGE 

Criterion 3:

Potential for 
destruction or 
disruption of 
sensitive terrestrial 
and/or aquatic 
habitats at an 
eventual site. 

Total volume of 
landfill capacity 
required to manage 
post-processing 
residual waste. 

MAJOR 
DISADVANTAGE

� Significant 
requirement for 
landfill disposal of 
system residues 
increases potential 
for removal or 
disruption of 
sensitive natural 
habitats due to 
typically rural setting 
of landfill facilities. 

MAJOR ADVANTAGE

� Low requirement for 
landfill disposal of 
system residues 
reduces potential for 
removal or 
disruption of 
sensitive natural 
habitats due to 
typically rural setting 
of landfill facilities. 

ADVANTAGE

� Low/Moderate 
requirement for 
landfill disposal of 
system residues 
reduces potential 
for removal or 
disruption of 
sensitive natural 
habitats due to 
typically rural 
setting of landfill 
facilities.

NEUTRAL

� Moderate 
requirement for 
landfill disposal of 
system residues 
reduces potential for 
removal or 
disruption of 
sensitive natural 
habitats due to 
typically rural setting 
of landfill facilities.
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Criterion Indicator 

System 1 System 2a System 2b System 2c 

Mechanical, Biological 
Treatment with Biogas 

Recovery 

Thermal Treatment of 
MSW & Recovery of 

Materials from 
Ash/Char 

Thermal Treatment of 
Solid Recovered Fuel 

Thermal Treatment of 
Solid Recovered Fuel 
with Biogas Recovery 

 Land use setting 
typically associated 
with establishment of 
facilities comprising 
system. 

� Estimated 11.4 ha 
Site Requirement 

� Estimated 9.6 ha 
Site Requirement 

� Estimated 14.6 ha 
Site Requirement 

� Estimated 13.5 ha 
Site Requirement 

NEUTRAL

� All facility(ies) site(s) can be located in designated urban area and on industrially designated lands with 
potential for impacts on sensitive habitats unlikely. 

Criterion 3: OVERALL MAJOR 
DISADVANTAGE 

MAJOR ADVANTAGE ADVANTAGE NEUTRAL 

Criterion 4:

Potential to increase 
diversion rate and/or 
make best use of 
residual (post-
diversion) waste 
materials. 

Potential of system 
facilities to remove 
any remaining 
materials in the post-
diversion waste 
stream for use in a 
non-disposal manner. 

MAJOR ADVANTAGE

� System ensures 
achievement of 60% 
diversion target and 
offers potential 10% 
increase in rate of 
diversion from 
disposal to 70%. 

ADVANTAGE

� System ensures 
achievement of 60% 
diversion target and 
in existing regulatory 
environment offers 
potential 2% 
increase in rate of 
diversion from 
disposal to 62%. 

MAJOR ADVANTAGE

� System ensures 
achievement of 
60% diversion 
target and in 
existing regulatory 
environment offers 
potential 8% 
increase in rate of 
diversion from 
disposal to 68%. 

MAJOR ADVANTAGE

� System ensures 
achievement of 60% 
diversion target and 
in existing regulatory 
environment offers 
potential 10% 
increase in rate of 
diversion from 
disposal to 70%. 

Potential of system 
facilities to manage 
and make beneficial 
use of materials in the 
post-diversion waste 
stream including 
those materials for 
which diversion may 
decline or disappear 

ADVANTAGE

� Moderate - If 
markets for compost 
and recycled paper 
fibres were to 
decline, this system 
could anaerobically 
digest these 
materials to recover 
energy.

MAJOR ADVANTAGE

� High - If markets for 
recycled plastics, 
low-value paper etc. 
were to decline or 
disappear, this 
system could 
recover significant 
quantities of energy 
from these 

MAJOR ADVANTAGE

� High - If markets 
for recycled 
plastics, low-value 
paper etc. were to 
decline or 
disappear, this 
system could 
recover significant 
quantities of energy 

MAJOR ADVANTAGE

� High - If markets for 
recycled plastics, 
low-value paper etc. 
were to decline or 
disappear, this 
system could 
recover significant 
quantities of energy 
from these 
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Criterion Indicator 

System 1 System 2a System 2b System 2c 

Mechanical, Biological 
Treatment with Biogas 

Recovery 

Thermal Treatment of 
MSW & Recovery of 

Materials from 
Ash/Char 

Thermal Treatment of 
Solid Recovered Fuel 

Thermal Treatment of 
Solid Recovered Fuel 
with Biogas Recovery 

in the future.  
� If there were 

approved markets 
for Class B compost 
and use of some 
recovered materials 
as aggregate, 
diversion from 
landfill disposal 
could increase to 
84%.

materials.  

� In addition, if 
European practice of 
curing and recycling 
bottom ash into 
aggregate materials 
was approved in 
Ontario, diversion 
from landfill disposal 
could increase to 
95%. 

from these 
materials.  

� In addition, if 
European practice 
of curing and 
recycling bottom 
ash into aggregate 
materials was 
approved in 
Ontario, diversion 
from landfill 
disposal could 
increase to 89%. 

materials.  

� In addition, if 
European practice of 
curing and recycling 
bottom ash into 
aggregate materials 
was approved in 
Ontario, diversion 
from landfill disposal 
could increase to 
87%. 

Criterion 4: OVERALL ADVANTAGE ADVANTAGE MAJOR 
ADVANTAGE 

MAJOR ADVANTAGE 

NATURAL 
ENVIRONMENTAL 
CONSIDERATIONS 

(Summary of Criteria 
1 to 4) 

OVERALL DISADVANTAGE MAJOR ADVANTAGE MAJOR 
ADVANTAGE 

ADVANTAGE 
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SOCIAL / CULTURAL CONSIDERATIONS (Important Priority) 

Criterion Indicator 

System 1 System 2a System 2b System 2c 

Mechanical, Biological 
Treatment with Biogas 

Recovery 

Thermal Treatment of 
MSW & Recovery of 

Materials from 
Ash/Char 

Thermal Treatment of 
Solid Recovered Fuel 

Thermal Treatment of 
Solid Recovered Fuel 
with Biogas Recovery 

Criterion 5:

Potential for land use 
conflicts from siting 
of facilities required 
for alternative.

Number of waste 
management facilities 
associated with 
alternative system.

NEUTRAL
� For comparative purposes it is assumed that all components of all of the alternative residual 

processing systems would be located at a single location within Durham/York. As a result, all 
systems would have the same relative impact regarding the number of waste management 
facilities. The ‘single facility, single site’ system configuration represents the most efficient system 
configuration and would provide the economies of scale that are being sought in the Durham/York 
study.  In general, a ‘single facility, single site’ configuration also represents the configuration 
which would be expected to have a lower potential for environmental and social impacts, as the 
total land area required and number of potential receptors that could be impacted by the systems, 
increases as the number of sites required for each system increases.  

Potential for land use 
conflicts considering 
location requirements 
of waste management 
facilities.

MAJOR
DISADVANTAGE

� For comparative 
purposes it is 
assumed that all 
components of the 
MBT System would 
be located at a 
single location within 
Durham/York. 

� MBT facility would 
likely be located 
within a designated 
urban boundary 
and/or on lands 
appropriately 
designated for the 
use. 

MAJOR ADVANTAGE

� For comparative 
purposes it is 
assumed that all 
components of the 
Thermal System 
would be located at 
a single location 
within Durham/York. 

� Thermal facility 
would likely be 
located within a 
designated urban 
boundary and/or on 
lands appropriately 
designated for the 
use.   

� Small quantity of 

MAJOR ADVANTAGE

� For comparative 
purposes it is 
assumed that all 
components of the 
MBT/Thermal 
System would be 
located at a single 
location within 
Durham/York. 

� MBT/Thermal 
facility would likely 
be located within a 
designated urban 
boundary and/or on 
lands appropriately 
designated for the 
use.   

NEUTRAL

� For comparative 
purposes it is 
assumed that all 
components of the 
MBT/Thermal 
System would be 
located at a single 
location within 
Durham/York. 

� MBT/Thermal 
facility would likely 
be located within a 
designated urban 
boundary and/or on 
lands appropriately 
designated for the 
use.   



           
Draft Environmental Assessment (EA)

Study Document
May 25, 2009

Section 7: “Alternatives to” the Undertaking 
 

P.N. 1009497 
Jacques Whitford © 2009 

7-98 

 

Criterion Indicator 

System 1 System 2a System 2b System 2c 

Mechanical, Biological 
Treatment with Biogas 

Recovery 

Thermal Treatment of 
MSW & Recovery of 

Materials from 
Ash/Char 

Thermal Treatment of 
Solid Recovered Fuel 

Thermal Treatment of 
Solid Recovered Fuel 
with Biogas Recovery 

� Significant quantity 
of residual materials 
(30% of total waste 
stream) will require 
landfill disposal at a 
facility located 
outside of the study 
area, resulting in a 
higher potential for 
land use conflicts 
associated with 
export of waste in 
other communities. 

� Highest potential 
traffic related 
impacts, related to 
the haul of materials 
from the MBT facility 
to landfill. 

residual materials 
(9% of total waste 
stream) will require 
landfill disposal at a 
facility located 
outside of the study 
area, resulting in a 
low potential for land 
use conflicts 
associated with 
export of waste in 
other communities. 

� Lowest potential 
traffic related 
impacts, related to 
the haul of materials 
from the thermal 
facility to landfill. 

� Small quantity of 
residual materials 
(13% of total waste 
stream) will require 
landfill disposal at a 
facility located 
outside of the study 
area, resulting in a 
low potential for 
land use conflicts 
associated with 
export of waste in 
other communities. 

� Low potential traffic 
related impacts, 
related to the haul 
of materials from 
the MBT/thermal 
facility to landfill. 

� Moderate quantity 
of residual 
materials (18% of 
total waste stream) 
will require landfill 
disposal at a facility 
located outside of 
the study area, 
resulting in some 
potential for land 
use conflicts 
associated with 
export of waste in 
other communities. 

� Low potential traffic 
related impacts, 
related to the haul 
of materials from 
the MBT/thermal 
facility to landfill. 
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Criterion Indicator 

System 1 System 2a System 2b System 2c 

Mechanical, Biological 
Treatment with Biogas 

Recovery 

Thermal Treatment of 
MSW & Recovery of 

Materials from 
Ash/Char 

Thermal Treatment of 
Solid Recovered Fuel 

Thermal Treatment of 
Solid Recovered Fuel 
with Biogas Recovery 

Criterion 5:

Potential for land use 
conflicts from siting 
of facilities required 
for alternative. 

(cont’d) 

Types and degree of 
nuisance impacts 
associated with waste 
management facilities 
based on operational 
experience. 

MAJOR
DISADVANTAGE

� Relatively equivalent 
potential impacts for 
most nuisance 
related parameters 
(dust, noise, litter). 

� Higher potential for 
odour related 
impacts, due to 
biological 
component of the 
MBT system and as 
potential odorous 
materials will be 
hauled from the 
MBT facility to 
landfill for disposal. 

MAJOR ADVANTAGE

� Relatively equivalent 
potential impacts for 
most nuisance 
related parameters 
(dust, noise, litter). 

� Lower potential for 
odour related 
impacts as there is 
no biological 
component of the 
Thermal system, 
and as the residue 
hauled to landfill is 
inert. 

ADVANTAGE

� Relatively 
equivalent potential 
impacts for most 
nuisance related 
parameters (dust, 
noise, litter). 

� Higher potential for 
odour related 
impacts, due to 
biological 
component of the 
system, however, 
the residue hauled 
to landfill is inert as 
all biological 
residues are 
combusted. 

DISADVANTAGE

� Relatively 
equivalent potential 
impacts for most 
nuisance related 
parameters (dust, 
noise, litter). 

� Higher potential for 
odour related 
impacts, due to 
biological 
component of the 
system and as 
potential odorous 
materials will be 
hauled from the 
MBT facility to 
landfill for disposal. 

SOCIAL / CULTURAL 
CONSIDERATIONS 
(Criterion 5) 

OVERALL MAJOR 
DISADVANTAGE 

MAJOR ADVANTAGE ADVANTAGE DISADVANTAGE 
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ECONOMIC / FINANCIAL CONSIDERATIONS (Important Priority) 

Criterion Indicator 

System 1 System 2a System 2b System 2c 

Mechanical, Biological 
Treatment with Biogas 

Recovery 

Thermal Treatment of 
MSW & Recovery of 

Materials from 
Ash/Char 

Thermal Treatment of 
Solid Recovered Fuel 

Thermal Treatment of 
Solid Recovered Fuel 
with Biogas Recovery 

Criterion 6:

Net system costs per tonne of waste managed  
in a systems context. Includes: 

� Capital and operating costs over operational 
period of system. 

� Estimated costs associated with perpetual 
care of component facilities in accordance 
with current environmental and municipal 
accounting requirements. 

� Estimated revenues associated with system 
once fully implemented and operational. 

� Potential subsidies and revenues that may be 
realized during establishment and future 
operation of system.

ADVANTAGE

� Net System Cost per 
tonne ranges from 
$114 to $155, 
including capital, 
operating, financing, 
perpetual care, 
revenues and 
subsidies. 

ADVANTAGE

� Net System Cost per 
tonne ranges from 
$97 to $160, 
including capital, 
operating, financing, 
perpetual care, 
revenues and 
subsidies. 

DISADVANTAGE

� Net System Cost 
per tonne ranges 
from $116 to $188, 
including capital, 
operating, 
financing, perpetual 
care, revenues and 
subsidies. 

MAJOR
DISADVANTAGE

� Net System Cost 
per tonne ranges 
from $140 to $213, 
including capital, 
operating, 
financing, perpetual 
care, revenues and 
subsidies. 

Criterion 7:

Sensitivity of system costs and affordability to 
external financial influences. Includes: 

� Types of revenues and subsidies currently 
available to off-set system costs and 
predicted sustainability of these sources into 
the future. 

� Degree to which system affordability relies on 
revenues and subsidies during long-term 
operation of the system.

MAJOR
DISADVANTAGE

� Net system cost 
assumes markets for 
recyclable materials 
recovered from 
mechanical 
component of MBT 
facility and biogas 
from anaerobic 
digester.  Revenues 
offset in the range of 
13 to 16% of 
average annual 
costs.

� Revenue from sale 

NEUTRAL

� Net system cost 
assumes markets for 
energy generated 
from thermal 
treatment of waste 
and for materials 
recovered from 
ash/char.  Revenues 
off-set approximately 
50 to 73% of 
average annual 
costs of facility. 

� Revenue from sale 
of electricity is likely 
most secure of all 

NEUTRAL

� Net system cost 
assumes markets 
for energy 
generated from 
thermal treatment 
of a solid recovered 
fuel and for 
materials recovered 
from the SRF 
facility.  Revenues 
off-set 
approximately 43 to 
63% of average 
annual costs. 

� Revenue from sale 

DISADVANTAGE

� Net system cost 
assumes markets 
for energy 
generated from 
thermal treatment 
of a solid recovered 
fuel and for 
materials and 
biogases recovered 
from facility that 
processes MSW 
into SRF.  
Revenues off-set 
approximately 32 to 
47% of average 
annual costs. 
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Criterion Indicator 

System 1 System 2a System 2b System 2c 

Mechanical, Biological 
Treatment with Biogas 

Recovery 

Thermal Treatment of 
MSW & Recovery of 

Materials from 
Ash/Char 

Thermal Treatment of 
Solid Recovered Fuel 

Thermal Treatment of 
Solid Recovered Fuel 
with Biogas Recovery 

of recyclables is 
likely least secure of 
all revenue streams.

� System generates 
considerably more 
post-process residue 
that would require 
landfill disposal and 
therefore will be 
more susceptible to 
rising landfill 
disposal costs.

revenue streams. 

� System would have 
a minor influence 
related to the 
marketplace for 
disposal of APC 
residues / ashes / 
chars.

of electricity is likely 
most secure of all 
revenue streams. 

� System would have 
a minor influence 
related to the 
marketplace for 
disposal of APC 
residues / ashes / 
chars.

� Revenue from sale 
of electricity is likely 
most secure of all 
revenue streams. 

� System would be 
more susceptible to 
influences in the 
marketplace for 
disposal of APC 
residues / ashes / 
chars.

ECONOMIC / 
FINANCIAL 
CONSIDERATIONS 

(Summary of Criteria 6 
and 7) 

OVERALL DISADVANTAGE ADVANTAGE DISADVANTAGE MAJOR 
DISADVANTAGE 
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TECHNICAL (Important Priority) 

Criterion Indicator 

System 1 System 2a System 2b System 2c 

Mechanical, Biological 
Treatment with Biogas 

Recovery 

Thermal Treatment of 
MSW & Recovery of 

Materials from 
Ash/Char 

Thermal Treatment of 
Solid Recovered Fuel 

Thermal Treatment of 
Solid Recovered Fuel 
with Biogas Recovery 

Criterion 8:

Technical risks 
associated with waste 
management 
alternative. 

Flexibility of 
alternative system to 
changes in waste 
quantities, 
composition and 
availability of system 
diversion and 
disposal components. 

ADVANTAGE

� MBT component 
would be designed 
for a specified 
throughput and any 
quantities over that 
design capacity 
would have to be 
managed by way of 
extended operating 
hours or by-pass to 
a landfill. 

MAJOR
DISADVANTAGE

� Although changes to 
waste characteristics 
are not a significant 
issue, significant 
changes in quantity 
can be problematic.  
A reduction in 
quantity affects the 
assumed economics 
of the facility and 
may be corrected by 
way of alternate 
sourcing of 
feedstock. An 
increase may 
require MSW to 
bypass the facility. 

DISADVANTAGE

� Incorporation of 
mechanical, 
biological and 
thermal 
components allows 
for adjustments in 
process line to 
accommodate 
some changes in 
waste types and 
quantities.

DISADVANTAGE

� Incorporation of 
mechanical, 
biological and 
thermal 
components allows 
for adjustments in 
process line to 
accommodate 
some changes in 
waste types and 
quantities.

Criterion 8:

Technical risks 
associated with waste 
management 
alternative. 

Reliability of 
alternative system and 
component 
technologies and 
need for contingency 
landfill capacity. 

MAJOR
DISADVANTAGE

� MBT component is 
considered 
reasonably reliable 
given past 
experience with 
mechanical 
component 
although 
experience with 
anaerobic digestion 
of mixed wastes is 
less common. 

MAJOR ADVANTAGE

� Operating 
experience with this 
technology has 
established a 
reasonable 
operating track 
record and a much-
improved track 
record with regards 
to environmental 
protection. 

� Lowest dependence 

DISADVANTAGE

� System is 
dependent on 
several different 
types of 
technologies and 
mechanical 
equipment that 
lends itself to the 
highest potential for 
breakdown or 
failure.  

� Moderate 

DISADVANTAGE

� System is highly 
dependent on 
several different 
types of 
technologies and 
mechanical 
equipment that 
lends itself to the 
highest potential for 
breakdown or 
failure.

� Moderate 
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Criterion Indicator 

System 1 System 2a System 2b System 2c 

Mechanical, Biological 
Treatment with Biogas 

Recovery 

Thermal Treatment of 
MSW & Recovery of 

Materials from 
Ash/Char 

Thermal Treatment of 
Solid Recovered Fuel 

Thermal Treatment of 
Solid Recovered Fuel 
with Biogas Recovery 

� High dependence 
on landfill capacity 
elsewhere in the 
Province results in 
overall lowest 
reliability. 

on landfill capacity 
elsewhere in 
Province.

dependence on 
landfill capacity 
elsewhere in 
Province.

dependence on 
landfill capacity 
elsewhere in 
Province.

TECHNICAL (Criterion 
8)

OVERALL MAJOR 
DISADVANTAGE 

NEUTRAL DISADVANTAGE DISADVANTAGE 
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LEGAL CONSIDERATIONS (Less Important Priority) 

Criterion Indicator 

System 1 System 2a System 2b System 2c 

Mechanical, Biological 
Treatment with Biogas 

Recovery 

Thermal Treatment of 
MSW & Recovery of 

Materials from 
Ash/Char 

Thermal Treatment of 
Solid Recovered Fuel 

Thermal Treatment of 
Solid Recovered Fuel 
with Biogas Recovery 

Criterion 9:

Legal / contractual 
risks associated with 
waste management 
alternative. 

Types and complexity 
of approvals required 
implementing 
components of 
system. 

DISADVANTAGE

� System will require at 
a minimum, approval 
under the Ontario 
EAA and Ontario 
EPA.

� MBT facility would 
likely be located 
within a designated 
urban boundary 
and/or on lands 
appropriately 
designated for the 
use.  Accordingly, 
potential for land use 
conflicts would be 
minimal and may 
facilitate obtaining the 
necessary approvals 
to implement and 
operate the facility.

� System has higher 
landfill requirements, 
so that while MBT 
component may be 
more acceptable for 
approval within 
Durham and York, 
the use of a 
significant quantity of 
landfill space outside 
of the study area is 
likely to be less 

NEUTRAL

� System will require 
at a minimum, 
approval under the 
Ontario EAA and 
Ontario EPA.

� Thermal facility 
would likely be 
located within a 
designated urban 
boundary and/or on 
lands appropriately 
designated for the 
use.  Accordingly, 
potential for land 
use conflicts would 
be minimal and 
may facilitate 
obtaining the 
necessary 
approvals to 
implement and 
operate the facility.

NEUTRAL

� System will require 
at a minimum, 
approval under the 
Ontario EAA and 
Ontario EPA.

� MBT/thermal facility 
would likely be 
located within a 
designated urban 
boundary and/or on 
lands appropriately 
designated for the 
use.  Accordingly, 
potential for land 
use conflicts would 
be minimal and 
may facilitate 
obtaining the 
necessary 
approvals to 
implement and 
operate the facility.

NEUTRAL

� System will require 
at a minimum, 
approval under the 
Ontario EAA and 
Ontario EPA.

� MBT/thermal facility 
would likely be 
located within a 
designated urban 
boundary and/or on 
lands appropriately 
designated for the 
use.  Accordingly, 
potential for land 
use conflicts would 
be minimal and 
may facilitate 
obtaining the 
necessary 
approvals to 
implement and 
operate the facility.
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Criterion Indicator 

System 1 System 2a System 2b System 2c 

Mechanical, Biological 
Treatment with Biogas 

Recovery 

Thermal Treatment of 
MSW & Recovery of 

Materials from 
Ash/Char 

Thermal Treatment of 
Solid Recovered Fuel 

Thermal Treatment of 
Solid Recovered Fuel 
with Biogas Recovery 

acceptable 
(particularly for the 
host community). 
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Criterion Indicator 

System 1 System 2a System 2b System 2c 

Mechanical, Biological 
Treatment with Biogas 

Recovery 

Thermal Treatment of 
MSW & Recovery of 

Materials from 
Ash/Char 

Thermal Treatment of 
Solid Recovered Fuel 

Thermal Treatment of 
Solid Recovered Fuel 
with Biogas Recovery 

Criterion 9:

Legal / contractual 
risks associated with 
waste management 
alternative. 

(cont’d) 

Degree to which 
system 
implementation and 
operation relies on 
private or public 
sector partnerships. 

MAJOR 
DISADVANTAGE

Implementation: 

� MBT technologies 
are largely 
proprietary and will 
likely require some 
form of contractual 
arrangement with the 
private sector 
vendor(s) for 
implementation.

� System requires 
considerable landfill 
disposal capacity that 
must be obtained 
through contract with 
a third party. 

Operation: 

� Assumed in 
evaluation, that 
operation of MBT 
facilities is contracted 
out to the private 
sector.  However, the 
respective 
municipalities could 
operate publicly if the 
necessary staff were 
retained and trained 
on facility operations.

DISADVANTAGE

Implementation: 

� Thermal 
technologies are 
largely proprietary 
and will likely 
require some form 
of contractual 
arrangement with 
the private sector 
vendor(s) for 
implementation.

Operation: 

� Assumed in 
evaluation, that 
operation of thermal 
facilities is 
contracted out to 
the private sector.  
However, the 
respective 
municipalities could 
operate publicly if 
the necessary staff 
were retained and 
trained on facility 
operations.

DISADVANTAGE
Implementation: 

� Thermal and MBT 
technologies are 
largely proprietary 
and will likely 
require some form 
of contractual 
arrangement with 
the private sector 
vendor(s) for 
implementation.

Operation: 

� Assumed in 
evaluation, that 
operation of 
MBT/thermal 
facilities is 
contracted out to 
the private sector.  
However, the 
respective 
municipalities could 
operate publicly if 
the necessary staff 
were retained and 
trained on facility 
operations.

DISADVANTAGE

Implementation:

� Thermal and MBT 
technologies are 
largely proprietary 
and will likely 
require some form 
of contractual 
arrangement with 
the private sector 
vendor(s) for 
implementation.

Operation: 

� Assumed in 
evaluation, that 
operation of 
MBT/thermal 
facilities is 
contracted out to 
the private sector.  
However, the 
respective 
municipalities could 
operate publicly if 
the necessary staff 
were retained and 
trained on facility 
operations.
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Criterion Indicator 

System 1 System 2a System 2b System 2c 

Mechanical, Biological 
Treatment with Biogas 

Recovery 

Thermal Treatment of 
MSW & Recovery of 

Materials from 
Ash/Char 

Thermal Treatment of 
Solid Recovered Fuel 

Thermal Treatment of 
Solid Recovered Fuel 
with Biogas Recovery 

LEGAL 
CONSIDERATIONS 
(Criterion 9) 

OVERALL MAJOR 
DISADVANTAGE 

DISADVANTAGE DISADVANTAGE DISADVANTAGE 
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7.6.3 Identification of Relative Advantages and Disadvantages
(“Alternatives to”) 

For each of the four (4) alternative systems, a set of significant advantages and disadvantages 
were identified. A significant advantage or disadvantage was considered one that represented 
the best or worst of all systems considered. For example, the system with the lowest net cost 
per tonne was considered to have a significant advantage under this consideration.  

The purpose of this exercise was to give an initial indication of the relative strengths and 
weaknesses of the four (4) alternative systems being evaluated. Accordingly, a system with a 
longer list of significant advantages or disadvantages under a particular category was 
considered to be an outlier (i.e. significantly advantaged or disadvantaged) in that regard 
whereas, a system with no or few advantages or disadvantages under a particular category was 
considered to reside somewhere in the midrange of effects for that consideration.  

As noted in Section 7.5 above and in Section 6 of the “Evaluation of “Alternatives to” and 
Identification of the Preferred Residuals Processing System Recommendations” (May 30, 2006) 
(Annex 1, pages 1-137), when the actual comparative evaluation of the alternative systems 
was undertaken, the methodology used accounted for the relative placement of net effects for 
each system from best to worst.   

The following summarizes the significant advantages and disadvantages associated with each 
of the alternative systems.  

7.6.3.1 System 1 - Mechanical and Biological Treatment with Biogas Recovery  

System 1 involves mechanical processing to recover recyclable material from the waste, 
anaerobic digestion of the organic fraction in the waste to recover a relatively small amount of 
renewable energy and the landfilling of the resulting residuals. It is essentially a stabilized 
landfill alternative with 77% of the residual waste stream ultimately exported to landfill.  

In summary, the advantages of this system include: 

� Lowest potential impacts on the air environment;1 

� More flexible to changes in waste quantities and composition; 

� Potentially lower overall system costs provided low cost landfill capacity can be obtained 
from a third party; and, 

� Potential to increase diversion through the recovery of additional recyclables – an 
advantage shared with Systems 2b and 2c. 

On the other hand, it has a number of disadvantages including: 

� Greatest impacts to water and land; 

                                                 
1 As noted in Section 7.4.3.5 the potential impacts to the air environment were determined based on the 
original Life Cycle Analysis (LCA) and further LCA undertaken later in the Study indicated that System 1 
may not be the one with the lowest impacts to the air environment. 
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� Greatest potential to disrupt sensitive habitat; 

� Lowest energy generation – both renewable and total; 

� Greatest social impact on the landfill host community; and, 

� Least reliable due to dependence on export landfill contracts. 

 
 

7.6.3.2 System 2a - Thermal Treatment of Mixed Waste with Recovery of 
Materials from the Ash/Char AND System 2b - Thermal Treatment of 
Solid Recovered Fuel 

Systems 2a and 2b are both based on the recovery of energy through thermal treatment. In 2a, 
recyclable metals are recovered following thermal treatment from the ash or char. In 2b, 
recyclable materials, including metals and some plastics, are recovered through mechanical 
treatment. Moisture from the organic fraction in the remaining material is then reduced through 
biological treatment. The material (now considered a Solid Recovered Fuel) is then subjected to 
thermal treatment. In both cases, only a small proportion of the residual waste stream, typically 
10-15% by volume, is exported to landfill. If the bottom ash could be used as construction 
material as it is in Europe, the percentage of waste to landfill would be reduced to approximately 
5%.  

In summary, the advantages associated with Systems 2a and 2b include: 

� Lowest impacts to water and land2; 

� Least potential to disrupt sensitive habitat; 

� Greatest energy generation – both renewable and total; 

� Lowest social impact on landfill host community due to minimizing the quantity of 
residual waste requiring landfill; 

� Higher reliability due to minimum dependence on export landfill; and, 

� Costs, although high, are comparable in the case of System 2a, with System 1. 

The disadvantages of the thermal treatment systems include: 

� Highest impacts on the air environment, although current technology has the proven 
ability to exceed all applicable air emission standards; 

� Less flexibility to changes in waste quantities and composition; and, 

� Need to manage hazardous residues from the pollution control system. (It can be argued 
that this is not really a disadvantage as the hazardous compounds – primarily heavy 

                                                 
2 As noted in Section 7.4.3.5 further LCA analysis undertaken later in the Study indicated that System 2a 
would also have the lowest impacts to the air environment.
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metals – are in the waste stream to begin with and are simply landfilled in System 1. 
With the thermal systems, these contaminants are concentrated and removed for 
stabilization and/or management in a secure landfill.)  

When comparing Systems 2a and 2b, alternative 2a has the advantages of: 

� More proven and reliable technology3; and, 

� Lower costs – based on experience to-date. 

Alternative 2b has the advantages of: 

� The potential to recover more recyclables – some plastics as well as metals; and, 

� Potential improvements in air emissions, energy conversion efficiency and costs that 
may be provided by new technologies presently under development.  

 

7.6.3.3 System 2c - Thermal Treatment of Solid Recovered Fuel with Biogas 
Recovery 

System 2c includes the mechanical and biological treatment of System 1 followed by the 
thermal treatment of a solid recovered fuel including the combustable portion of the residual 
waste, rather than the straight landfilling of all residues. Ultimately the inert non-recyclable 
materials, AD digestate and ash/char all require landfill disposal. Approximately 45% by weight 
of the residual stream will require export to landfill versus the 77% from System 1. 

The advantages and disadvantages associated with this alternative fall between those identified 
for the two sets of previous systems.  

The major advantage of the system includes: 

� The ability to recover additional recyclable materials and also to make beneficial use of 
the post-diversion waste stream. 

It has the disadvantage of: 

� Highest cost and lowest technical reliability due to the amount and complexity of the 
required processing equipment.  

The following table, Table 7-16 Relative Comparison of “Alternatives to” Systems, provides 
the overall ranking for each system for each of the established priorities at the Category level. 

 

 

                                                 
3 As noted in section 7.4.3.5 the additional LCA undertaken later in the Study indicated that System 2a 
would generally have lower potential impacts to the air environment than System 2b.
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Table 7-16 Relative Comparison of “Alternatives to” Systems 

Criterion

System 1 System 2a System 2b System 2c
Mechanical, 

Biological Treatment 
with Biogas 

Recovery 

Thermal Treatment of 
MSW & Recovery of 

Materials from 
Ash/Char 

Thermal Treatment of 
Solid Recovered Fuel 

Thermal Treatment of 
Solid Recovered Fuel 
with Biogas Recovery 

MOST IMPORTANT PRIORITY 

NATURAL ENVIRONMENTAL CONSIDERATIONS  DISADVANTAGE MAJOR ADVANTAGE MAJOR ADVANTAGE ADVANTAGE 

IMPORTANT PRIORITY 

SOCIAL / CULTURAL CONSIDERATIONS MAJOR 
DISADVANTAGE MAJOR ADVANTAGE ADVANTAGE DISADVANTAGE 

ECONOMIC / FINANCIAL CONSIDERATIONS DISADVANTAGE ADVANTAGE DISADVANTAGE MAJOR 
DISADVANTAGE 

TECHNICAL CONSIDERATIONS MAJOR 
DISADVANTAGE NEUTRAL DISADVANTAGE DISADVANTAGE 

LESS IMPORTANT PRIORITY    

LEGAL CONSIDERATIONS MAJOR 
DISADVANTAGE DISADVANTAGE DISADVANTAGE DISADVANTAGE 

 

Based on the consideration of the advantages and disadvantages and the priorities of the environmental considerations noted above 
in Table 7-14, the preferred system to manage the post-diversion or residual wastes is System 2A – Thermal Treatment of MSW 
and Recovery of Energy followed by the Recovery of Materials from the Ash/Char.   
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7.7 Description of Preferred “Alternative to” (Residual 
Processing System) 

This section provides a summary of the results of the evaluation of “Alternatives to” and the 
identification of the preferred residual processing system.  

7.7.1 Overview 
The undertaking that is the subject of this EA Study in accordance with the Approved EA Terms 
of Reference is a residual waste processing system capable of managing the post-diversion 
residual wastes projected to remain for disposal over the 35-year planning period after 
achievement of the 60% waste diversion targets by 2011 and up to 75% waste diversion in 
future years.  

Inherent to this undertaking should be the adoption of a hierarchy of integrated waste 
management system approaches wherein the first priority for Durham and York is the diversion 
of waste through at-source diversion programs which are expected to manage the majority of 
the waste generated by both municipalities over the long-term. The second priority is the 
management of the post-diversion residual waste stream first by thermal treatment and followed 
by landfill for remaining materials.  

The projected quantities of waste that would be managed over the long-term by the integrated 
waste management system were updated at Step 2 of the evaluation of “Alternatives to” the 
undertaking as part of the review of additional at-source diversion and are summarized in Table 
7-17. 

Table 7-17 Projected Long-Term Management of Wastes by Durham and York Integrated 
Waste Management Systems 

For the 2011 to 2045 Period 2011 (tonnes) 2045  (tonnes) 

Estimated Total Material Generation (Residential) 637,300  1,159,600 

Estimated Annual Quantity Diverted At-Source 382,400  869,700 

Diversion Rate (%) 60% 75% 

Estimated Annual Residual Quantity Requiring Management  254,900  289,900 

Average Monthly Residual Quantity Requiring Management 21,200  24,200 

Approximate Average Daily Residual Quantity Requiring 
Management (1) 1,020  1,160 

35 Year Total Residual Wastes Quantity Requiring Management Approximately 11,142,000 

(1) Annual quantity divided by 250 days per year 
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As of May 2006, it was assumed that all of the post-diversion residual waste for York and 
Durham would be managed by the preferred system. As noted in Section 8 (Alternative 
Methods) system capacity requirements were further refined to reflect diversion performance in 
both municipalities and York’s agreement with Dongara over the near-term. 

As described in Section 7.6, the long-term residual waste disposal system identified as a result 
of the evaluation of “Alternatives to” is System 2a – Thermal Treatment of MSW and 
Recovery of Energy followed by the Recovery of Materials from the Ash/Char (see Figure 
7-32).  

More specifically, System 2a includes: 

� The establishment of thermal treatment capacity to process the residual waste stream 
and to recover energy; 

� Followed by the removal of materials that may be sold to market from the ash/char 
residue; and, 

� The landfilling of all process residues (non-combustible materials removed prior to 
treatment and the ash/char). 

A summary of the material quantities managed by this system assumed at the conclusion of the 
evaluation of “Alternatives to” is provided in Table 7-18.  

Figure 7-32 System 2a - Thermal Treatment of Mixed Waste with Recovery of Materials from the 
Ash/Char 

Post
Diversion

Waste Thermal
Treatment

Markets

Landfill

                              Ash/ Char

60% to 75% Diversion
At-Source
Diversion

40 to 25%

                                                        Energy

Recyclable Materials
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Table 7-18 Summary of Estimated 2011 Material Quantities (tonnes) to be Managed by 
Preferred Disposal System 2a 

Approach to Management Estimated Quantity / 
Proportion (2011) 

Quantity of Post-Diversion Residual Waste (tonnes) 250,000 

Quantity of Waste Processed Thermally (tonnes) 242,500 

Percent of Total Waste Stream  Thermally Processed  38% 

Moisture & Mass Loss at Thermal Treatment (Primarily H2O and CO2) 
(tonnes) 

186,100 

Additional Materials Recovered and Recycled (tonnes) 7,800 

Quantity of Residue and Ash/Char Landfilled (tonnes) 56,100 

 

Although System 2a was identified as the Preferred Long-Term Residual Processing System, 
System 2b Thermal Treatment of Solid Recovered Fuel was considered to exhibit an 
acceptable range of advantages and disadvantages.  

For some of the criteria where System 2b did not rank equivalent to 2a, (technical risks, costs 
and legal/contractual risks for example), the determination of the relative advantages and 
disadvantages was based upon the information that was readily available on both the 
mechanical and biological processes that are being used to recover solid fuel in other 
jurisdictions and on the thermal technologies that can process this fuel. Many of the 
technologies that would be used to thermally treat the solid recovered fuel (e.g. gasification) in 
System 2b are regarded as ‘new technologies’, with active research and development, but much 
less of a track record than the technologies that are currently available to combust residual 
waste in System 2a. As of the time that the evaluation of “Alternatives to” was completed in 
2006, minimal information was available on any new technologies implemented at the scale 
required by Durham and York. 

Should Durham and York Regions not meet their projected waste diversion targets within the 
currently planned timeframe, System 2b could be utilized to capture additional recyclables and 
compostables in the waste stream that have not been source separated by residents. This 
would contribute to the Regions’ overall respective waste diversion rates.  

It was therefore recommended that the final selection of System 2a as the preferred residual 
processing system would be based upon the results of the competitive process used during the 
evaluation of “Alternative Methods”.  It was recommended that the RFQ and RFP process allow 
for the submission of proposals to implement both System 2a and System 2b, and that the final 
decision on the technologies used to implement the preferred residual processing system would 
be based on the results of this competitive process.  
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7.7.2 Role of “At–Source” Diversion 
The “Report on Additional “At-Source” Diversion” (Annex 1, pages 340-411) examined the 
potential for additional at-source diversion and provided projections of future waste quantities, 
diversion performance and composition of materials requiring management and disposal over 
the 35-year planning period from 2011 to 2045.  

The projected recovery rates and the overall at-source diversion rate for both Durham and York 
reflect the implementation of both regions’ approved waste management plans that have been 
designed to achieve a 60% diversion target by 2011.  

Considering Durham and York Regions’ policies and proposed provincial policies, in 
combination with a review of the current waste characterization and the diversion potential of 
various waste management programs (i.e., combining at-source reduction, curbside and depot 
collection programs), it was concluded that it was reasonable to assume for the purpose of 
waste quantity projections and assessing disposal alternatives that both municipalities would 
achieve a 60% at-source diversion rate over the planning period. In the longer term it is difficult 
to predict what will be achieved but diversion rates may well increase beyond 60%. For planning 
purposes it is assumed that the diversion rate will increase from 60% to 75% over the course of 
the study period.  

Achievement of 60% at-source diversion will require significant improvements in the 
participation and capture rates for materials that can be diverted by the sectors serviced by 
existing and planned municipal diversion programs. The material recovery rates used in the 
analysis of the role of at-source diversion were reasonably aggressive, assuming high 
participation and capture rates, and full implementation of both Durham and York’s planned 
waste diversion systems. This includes the assumption that both municipalities would implement 
various measures to maximize diversion system performance, such as incentives and/or 
disincentives for all sectors to ensure appropriate behaviour by the users of the system (e.g., 
container limits, user fees, by-law enforcement) and promotion and education campaigns, using 
a variety of media to reach the target audience. 

Future initiatives that may still be required to achieve 60% diversion and that would be required 
to increase diversion to 75% include the following: 

� Disposal taxes/advance disposal fees to support diversion initiatives and/or create a 
disincentive to dispose; 

� Stewardship programs that promote increased container recovery rates (i.e., 
deposit/return programs); 

� Extended Producer Responsibility programs that promote systemic changes in the 
production of products and packaging, which reduce the overall municipal requirements 
to manage residual materials; and, 

� The transition from a consumer to a conserver society.  

It must be noted that this later grouping of initiatives fall primarily outside of municipal 
jurisdiction and control. The potential for additional at-source diversion associated with such 
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initiatives was considered during the determination of the optimal size and potential throughput 
of the thermal treatment component of the system to be undertaken as an initial step in the 
evaluation of “Alternative Methods” (siting). 

7.7.3 Role of Thermal Processing and Energy Recovery 
The role of thermal processing is to manage the majority of the post-diversion residual waste, 
and to recover energy from the combustible portion of the residual waste stream. 

The main type of commercially available thermal treatment technologies is combustion. A 
detailed description of this technology is included in the “Report on Formulation of Alternative 
Residual Processing Systems (May 2006)” in Annex1, pages 412-470. This type of thermal 
treatment option has been developed and operated on a commercial scale in North America 
and elsewhere, and is capable of meeting the requirements of Ontario’s regulatory environment. 
In addition, new technologies such as gasification may be capable of meeting the requirements 
of Ontario’s regulatory environment.  

In combustion technologies, hydrocarbons in the waste stream are converted to thermal energy, 
carbon dioxide, and water. Thermal energy is used to generate steam, which can then be used 
to generate electrical energy. If the facility is located within reasonable proximity to a suitable 
load, heat (e.g., steam or hot water) as well as electricity can be sold. If such a co-generation 
opportunity can be found, the overall thermal efficiency of the process is significantly improved. 
Consideration of heat recovery would have further increased the potential advantages of the 
preferred system in the evaluation process.  

Ash is discharged from the bottom of the grate and is quenched. Exhaust gases from 
combustion, primarily water and carbon dioxide, are cleaned prior to being emitted to the 
atmosphere. Gasification technologies involve the thermal breakdown of solid materials into a 
synthetic gas (syngas) and a solid char residue. The syngas (mainly comprised of hydrogen, 
carbon monoxide, carbon dioxide, and nitrogen) must undergo a cleaning process before it is 
utilized. After cleaning, the syngas may be used as fuel for reciprocating engines or gas 
turbines, or it can be combusted in a steam boiler to generate steam. As with the combustion 
technologies discussed above, electricity, heat, or both electricity and heat can be produced and 
sold. 

The decision on the specific thermal treatment technology that would be used for 
implementation of the preferred disposal system was made through a competitive procurement 
process undertaken as part of the evaluation of “Alternative Methods” of implementing the 
undertaking set out in Section 8. 

7.7.4 Role of Material Recovery 
After thermal treatment, mechanical treatment will be utilized to recover metals (primarily ferrous 
metal and some aluminum) from the ash or char. Mechanical treatment processes are capable 
of recovering the majority of the metals found in the bottom ash/char from a thermal treatment 
facility.  



           
Draft Environmental Assessment (EA)

Study Document
May 25, 2009

Section 7: “Alternatives to” the Undertaking 
 

P.N. 1009497 
Jacques Whitford © 2009 

7-117 

 

The selection of an appropriate thermal treatment technology undertaken through the 
competitive procurement process during the evaluation of “Alternative Methods”, addressed the 
requirement to maximize recovery of materials from the ash/char remaining after thermal 
processing.  

It should be noted that in some jurisdictions, the ash/char that remains after the removal of 
metals is stabilized and marketed as a granular construction material increasing the recovery of 
materials through thermal treatment processes and further minimizing landfill requirements. 
However, the evaluation of “Alternatives to” has assumed in all cases that it would not be viable 
to produce and market any Granular “B” products derived from waste that would result from any 
alternative systems, given that the current regulatory environment in Ontario has not to-date 
encouraged this practice. In the event Ontario perspectives were to change and the marketing 
of ash amended Granular “B” construction material were accepted, the diversion achieved 
under this alternative would increase further minimizing landfill disposal requirements. 

7.7.5 Role of Landfill 
As noted in Section 7.7.1, it is assumed that for a facility accepting 250,000 tpy of residual 
waste, in the order of 56,100 tonnes of residual materials would remain after thermal processing 
on an annual basis, which would require landfill disposal. 

This material will include: 

� Unacceptable materials removed prior to thermal treatment (e.g. construction and 
demolition waste, some bulky goods that are either non-combustible or cannot be 
physically managed by the thermal treatment equipment); and, 

� Ash/Char remaining after material recovery.  

These materials will be largely inert, and thus would not have the characteristics of MSW that 
typically result in nuisance impacts and require management measures when landfilled (e.g. 
odours, landfill gas generation, leachate generation, etc.). Ash/char will be denser than MSW 
and could be used as landfill cover, occupying significantly less space than an equivalent 
amount of MSW, further minimizing landfill capacity requirements. 

In regards to the landfilling of thermal treatment residues, Section 3.2 of the Approved EA 
Terms of Reference describes the Durham/York inter-municipal agreement which recognizes 
that if a processing facility(ies) is selected as the preferred disposal alternative, that each 
municipality would be responsible for managing their own share of process residues (e.g., ash, 
char or stabilized waste stream) and would be responsible for any approval or contractual 
arrangements) required to establish disposal capacity for such process residues. 

Section 4.1.2 of the Approved EA Terms of Reference notes that each of the proposed 
processing alternatives will require landfill disposal capacity for process residues. The landfill 
component was identified following the identification of the preferred “Alternative to”. Options to 
address that landfill component, depending on the amount of capacity required, may include: 

� Contracting to use private sector landfill capacity; 
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� Identification of new landfill capacity; and/or, 

� Establishment of Waste Supply/Residuals Supply Agreements with neighbouring 
municipalities outside the Greater Toronto Area (GTA).  

However, the actual identification of existing landfill capacity and/or siting of new landfill capacity 
to manage these process residues is outside the scope of this EA Study and has been 
addressed in the Vendor RFP process.  

7.8 Public and Agency Consultation on the Preferred System 
With the receipt of the draft report “Report on Evaluation of “Alternatives to” and Identification of 
Preferred Long-term Residual Processing System Recommendations” by the Joint Waste 
Management Group on April 18, 2006 the following activities were undertaken prior to 
completion of the evaluation of “Alternatives to” and the identification of the preferred long-term 
residuals processing system: 

� The report was released to the public and government review agencies for a review 
period of 30 days starting on April 19th, 2006 and ending on May 19, 2006. A summary 
of the primary issues raised during the consultation on “Alternatives to” and their 
consideration is included in Table 7-19. 

� Notification was issued of the availability of the draft report by way of direct contact with 
the established public and government review agency list and by way of the website and 
local media for the general public. 

� Copies of the draft documentation were forwarded to the public and government 
agencies in the established contact lists and copies were placed in the local libraries, 
municipal offices and on the study website for public review. 

� Concurrent Public Information Sessions were held in both Durham and York during the 
evening of May 9, 10 and11, 2006. These sessions were attended by a total of 303 
individuals, and 110 attendees completed and returned a questionnaire providing input 
on the draft report. The majority of attendees indicated that they strongly or somewhat 
agreed with the recommended residuals processing system. 

� A telephone poll was conducted by Ipsos Reid during the week of May 15, 2006, 
reaching 200 individuals in Durham and 200 individuals in York to determine their 
support for the recommended residuals processing approach.  The results of the survey 
indicated that approximately 80% of the residents of Durham and York agreed with 
building a thermal treatment facility. 

� The Joint Waste Management Group scheduled, advertised and held concurrent special 
meetings in both Durham and York during the day and evening of May 17, 2006 to 
receive delegations from interested parties on the draft report and its results.  A total of 
18 delegations were received in Durham and 16 in York.  The majority of delegations 
supported the recommended residuals processing system, and those that did not were 
highly supportive of increased diversion efforts in both municipalities. 
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� Comments received during the draft report review period were documented and included 
in the final report on the evaluation of “Alternatives to” dated May 30, 2006. Comments 
received were considered and addressed, as appropriate, during finalization of this 
report. 

The results of the consultative process indicate that: 

� A significant majority of the public (approximately 80%) that participated in the 
consultative process agreed with the consultants’ recommendation the preferred system 
is System 2a – Thermal Treatment of MSW and Recovery of Energy followed by 
Recovery of Materials from the Ash/Char.  It was recognized that new technologies 
categorized in System 2b – Thermal Treatment of Solid Recovered Fuel may ultimately 
offer important benefits and as a result the competitive process used during the 
evaluation of “Alternative Methods” should allow for the submission of proposals to 
implement both System 2a and System 2b, with the final decision on the technologies 
used to implement the preferred residuals processing system being based on the results 
of this competitive process. 

� The majority of those that did not agree with the recommended preferred system 
generally supported increased diversion activities, including extended producer 
responsibility and expansion of the municipal diversion system. It was recommended 
that Durham and York continue to support a hierarchy of waste management practices 
whereby diversion is the priority and continues to manage an increasing percentage of 
the municipal waste stream over time with diversion targets of 60% at the beginning of 
the planning period escalating to 75% towards the latter end of the planning period.  

� A minority of those that did not agree with the recommended system, preferred to 
continue to export waste to landfill sites outside of the Regions. 

 

Table 7-19 Summary Of Key Comments/Issues Identified During Consultation On The Draft 
Report Regarding The “Evaluation Of “Alternatives To” And Identification Of The 
Preferred Residuals Processing System (May 30, 2006) 

 
Summary of Key 

Comments Consideration 

Comment: Support for 
“Additional Diversion” The Residual Waste Study is very clear that both Durham and York are 

planning on an initial goal of 60% waste diversion by 2011 and a goal of 75% 
in the future. The majority of those participating in the consultative process 
supported these goals although a minority expressed concerns about the 
ability of the two Regions’ to achieve these goals. 

The implications of the report on the evaluation of “Alternatives to” is that both 
Durham and York adopt a formal hierarchy for their integrated waste 
management systems to reflect the purpose of the undertaking for the EA 
Study, as follows: 

� At-Source Diversion; 
� Thermal Treatment (including energy and materials recovery); and 
� Landfill Disposal of Residue. 
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Summary of Key 
Comments Consideration 

Comment: Support for 
“Thermal Treatment” 
(both conventional 
combustion, gasification 
and pyrolysis) 

The majority of participants in the consultative process were supportive of 
“Thermal Treatment” although many had a clear preference for a specific 
thermal treatment technology such as conventional combustion or plasma 
gasification.  There was significant support for the recognition that while the 
preferred system was System 2a -Thermal Treatment of Mixed Solid 
Waste and Recovery of Energy followed by Recovery of Materials from 
Ash/Char, that new technologies categorized in System 2b – Thermal 
Treatment of Solid Recovered Fuel may ultimately offer important benefits. 

This strongly supports the recommendation that, the competitive process 
used during the evaluation of “Alternative Methods” allow for the submission 
of proposals to implement both System 2a and System 2b, and that the final 
decision on the technologies used to implement the preferred residuals 
processing system be based on the results of this competitive process. 

It is important to note, that as part of the consultation process, a considerable 
amount of public education was also completed to convey the message, that 
the Alternatives being considered are State-of-the-Art and do not include 
older technologies that have given rise to the negative connotations 
associated with “Incineration”. 

Comment: References to 
European Experience 
with Thermal Treatment 
(suggestions to visit, 
examine and adopt 
modern incineration 
methods used in Europe) 

The “European Experience” with thermal treatment approaches was 
consistently referred to during the public consultation sessions, with specific 
requests that those responsible for selecting and approving the preferred 
residual waste processing system for Durham and York become very familiar 
with the state-of-the-art approaches used to manage waste in European 
nations.  Recent European facility delegations involving, elected officials from 
both Regions, municipal staff and the consulting team were designed to 
address the concern that in order to be able to make an effective and 
educated decision some first-hand experience with these European 
examples, including the technology, political and policy environment, etc. 
would be necessary. 

 
Issue: Implement 
Extended Producer 
Responsibility (have 
industry manage their 
own wastes) 

 

There was broad support for Product Stewardship and Extended Producer 
Responsibility (EPR) from both those that did not agree with the preferred 
residuals waste processing system, and from those that did support the 
system but that recognized the diversion benefits of EPR. 

In the Annex 1, pages 340-411 report on “Additional At-Source Diversion”, 
the current status of EPR in Ontario is noted, along with the assumption that 
as the existing system under the auspices of Waste Diversion Ontario is 
primarily a funding mechanism, no real effect on diversion would be 
associated with continued WDO programs in Ontario.  Extensive lobbying 
from all sectors will be needed in Ontario and federally, to achieve any real 
progress on EPR where the responsibility for end-of-life products would be 
solely the responsibility of the generator of the product.  The participation of 
Durham and York in municipal lobbying efforts is expected to continue and 
will be necessary to demonstrate the commitment of both municipalities to 
diversion being the first priority for the management of waste. 

 
Issue: Preference for 
other alternatives based 
on the selective 
application of various 
criteria 

A number of participants in the consultative process expressed a clear 
preference for other alternatives based on the selective application of a few of 
the criteria used in the EA Study for comparative analysis of the alternative 
systems.  For example, some participants selected System 1 as their 
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Summary of Key 
Comments Consideration 

preferred system, based on the consideration of emissions to air including 
greenhouse gas emissions and greater feasibility, with the large landfill 
component, to accommodate diversion rates beyond 75%. 

Under the EAA, the ‘environment’ is very broadly defined to include the 
natural, social and economic environment in both a local and global context.  
The evaluation criteria that were developed and applied to select the 
preferred system were formulated to address the need to examine all aspects 
of the environment to meet the need of the EAA. 

The formulation of the evaluation criteria was undertaken with public and 
agency input during both the preparation of the EA Terms of Reference and 
early in the process of evaluating alternative systems.  The EA Terms of 
Reference, including the proposed evaluation criteria were approved by the 
Minister of the Environment. 

It would not be acceptable or good EA practice to choose the preferred 
“Alternative to” based on applying only a select few of the comparative 
criteria, and to do so would not comply with the approved EA Terms of 
Reference. 

Issue: Concern that a 
Thermal Treatment 
Facility will hinder future 
diversion efforts 

It has been claimed that any thermal treatment facility will compete for 
materials in the waste stream and hinder efforts to achieve higher diversion 
rates. 

It is essential to reinforce that both Durham and York are committed to an 
immediate goal of 60% waste diversion by 2011 and a goal of 75% in the 
future. 

Diversion was studied in detail as part of the consideration of “Alternatives to” 
including consideration of what is being achieved worldwide in the area of 
diversion and the potential to divert additional materials from the 
Durham/York waste stream.  No comparable municipality – including both 
single and multi family housing - in North America has achieved a diversion 
rate much beyond 50%.  Some jurisdictions in Europe have achieved higher 
diversion rates and the majority of these also use thermal treatment to 
dispose of the residues that remain after diversion. The utilization of thermal 
treatment ash or char can add significantly to diversion rates. 

If a thermal treatment facility with capacity for the approximately 250,000 tpy 
of residual waste projected for Durham and York began operating in 2011 
and continued to operate at that capacity through to the end of the study 
planning period, then increased diversion will be required to offset population 
growth.  An overall diversion rate in excess of 75% would be required to 
continue to address the study area residual waste management needs. 

Thermal treatment facilities are not a barrier to diversion when they are sized 
and operated appropriately.  For example, the Region of Peel has achieved 
very high diversion rates and thermally processes most of its residual wastes.  
In practice, it is generally jurisdictions with high cost disposal facilities such as 
thermal facilities that have high diversion rates while jurisdictions with 
abundant low-cost landfill disposal facilities generally have lower diversion 
rates. 

There are a variety of contractual mechanisms that can be used to ensure a 
thermal treatment facility has sufficient input material for economic operation 
and does not compete with diversion for material. For example, waste from 
commercial sources could be processed under short-term contracts that can 
be adjusted to accommodate changes in municipal quantities. 
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Summary of Key 
Comments Consideration 

Issue: Concerns 
regarding air emissions 
from a Thermal Treatment 
Facility and the impact on 
Public Health 

Thermal treatment facilities for municipal solid waste are operated safely and 
are widely accepted around the world, including Europe, the United States 
and right here in Brampton. These facilities have extensive air emissions 
monitoring programs in place to ensure the safety and protection of humans 
and the natural environment via compliance with stringent regulatory 
requirements. 

In 1999, the Ministry of the Environment (MOE) released a study assessing 
the risks associated with incineration to human and ecological health. In this 
study, the MOE concluded that no significant health effects are likely in a 
typical suburban community located near an incinerator. They also predicted 
that water and sediment quality near an incinerator would meet ministry 
guidelines for the protection of aquatic life.  Since the release of this 
document, even more stringent air emissions regulations have been released 
and enforced by the Province, further reducing the potential impacts related 
to the types of facilities studied in 1999. 

Following the approval of thermal treatment as the preferred “Alternative to” 
by Regional Councils, a comprehensive review of the potential human and 
ecological impacts of thermal treatment, specific to the EA Study area will be 
undertaken as part of the siting process.  Input received from the analysis of 
the potential for human and ecological health impacts will represent an 
important component of the siting of a long-term waste processing 
facility(ies). 

Issue:  Greenhouse Gas 
Emissions Concern was expressed by many of those that participated in the consultative 

process in regards to the greenhouse gas emissions (GHG) from thermal 
treatment and the need to address climate change.  During the consultative 
period a study was publicly released by Friends of the Earth (FOE, UK) 
regarding incineration and climate change, and was referred to by some 
participants in the consultative process. The FOE study determined that while 
electricity-only incineration was less climate-damaging then landfilling of 
waste, it was more climate-damaging then systems with aerobic or anaerobic 
mechanical-biological treatment and landfilling of stabilized residues.  
Interestingly, aerobic MBT systems with the use of refuse derived fuel as a 
coal substitute in cement kilns was found to be relatively equivalent with 
those systems where the stabilized residue was landfilled.  

The FOE study also found that the GHG per Kilowatt hour of power emitted 
from incinerators that recovered combined heat and power (CHP) was 
relatively equivalent to that emitted from CHP Gas fired power stations. 

In the evaluation of alternative residuals processing systems for Durham and 
York, it was found that System 2a Thermal Treatment of Mixed Solid 
Waste and Recovery of Energy followed by Recovery of Materials from 
Ash/Char would have the highest net life-cycle emissions of GHG, and that 
System 1 Mechanical and Biological Treatment with Biogas Recovery 
would have the least.  However, it should be noted that for the purpose of 
evaluating systems it was assumed that with all systems only electrical 
energy would be recovered.  If the recovery of available heat as well as 
electricity had been factored into the analysis, the thermal treatment systems 
would have had the lowest life-cycle emissions of GHG. 

The findings of the EA Study agree with the FOE conclusion that recycling is 
better than incineration in terms of climate change, and as a result the 
highest priority is being placed on the recovery of materials from the waste 
stream to reach a 60 to75% diversion target, and the evaluation of systems 
assumed high recovery rates for materials managed by the municipal blue 
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Summary of Key 
Comments Consideration 

box program, including the high value plastics in the waste stream. 

The composition of the residual waste that would be thermally treated in 
System 2a (or System 2b) is largely made of materials that cannot be easily 
recovered by source separated diversion programs or mechanical treatment 
and that in the most part are difficult to recycle into new materials/products. 

Issue: Need for a larger 
facility to serve additional 
municipalities in the GTA 
(including the Wesleyville 
Site)

The purpose of Durham and York undertaking this EA Study is to find a local 
solution to waste management issues so that they are not as reliant on export 
alternatives outside their respective municipal boundaries. 

Over the course of the study, it may be apparent that opportunities exist to 
provide excess capacity in the early stages of the planning period to 
neighbouring municipalities provided it would benefit the proponents and the 
broader environment. Municipal solid waste originating from outside the study 
area, particularly from smaller neighbouring communities outside the Greater 
Toronto Area, would offer a potential waste stream that could be managed by 
surplus capacity incorporated into the undertaking, should this be determined 
to be beneficial. 

The Wesleyville site falls outside of the municipal boundaries of the Regions 
of Durham and York.  During the evaluation of “Alternative Methods”, as set 
out in Section 6.2 of the approved EA Terms of Reference, Step 6 
“Prospective vendors of the technology(ies) will be requested to submit their 
qualifications and may be invited to submit their own alternative site(s) for 
consideration.  Prospective vendor site(s), if submitted, must clear minimum 
compliance requirements, such as being located in Ontario, to be included on 
the short list of sites.  Public and agency consultation will be undertaken 
when the short list of alternative sites has been finalized.” Therefore, should 
OPG wish to have the Wesleyville site included for consideration as a 
potential short listed site, the EA Terms of Reference does allow for this 
option. 

Issue: The timeframe 
provided for review and 
consultation on the Draft 
Report regarding the 
evaluation of 
“Alternatives to” 

A few requests for extensions to the 30-day commenting period were 
received from local municipalities in Durham and York.  

The 30-day comment period on the Draft Report is a common timeframe 
used in many EA Studies and by the MOE for documents that are posted 
publicly in accordance with the Environmental Bill of Rights for review and 
comment. 

All parties including various agencies and the general public are being invited 
to comment on information issued throughout the EA Study process, which is 
projected to be complete in 2008.  Comments received following the 
presentation of the recommendations on the preferred residuals processing 
system to the Joint Waste Management Group on May 30, 2006, will be 
documented and addressed where appropriate as the report proceeds 
through committee and Council in both Regions and as the EA Study 
progresses. 

Given the U.S. border closure issue, an extension of the review timeframes 
for the Draft Report on the evaluation of “Alternatives to” was not considered 
by the Study Team, as this study needs to proceed expeditiously. It should be 
noted that a number of attendees at the public consultation sessions 
expressed concern regarding the length of time required to complete the EA 
Study and implement the preferred alternative and expressed desire that the 
preferred option be implemented as soon as possible. 

 




