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EXECUTIVE SUMMARY

In 1989, Canada’s provincial Ministers of the Environment set a target to halve the amount of
solid waste being sent to landfills and incinerators by the year 2000." That same year, Nova
Scotia sent 641,375 tonnes of waste — 726 kg per person — to landfills and incinerators. The
challenge for Nova Scotia, therefore, using 1989 as a base year, was to create a system that
would divert half that waste — 320,687 tonnes,” or 363 kg per person — from landfills each year.’
Nova Scotia did succeed in diverting 50% of its waste from landfills for one six-month period in
the year 2000 and has since achieved 46% diversion in each year.

The 50% diversion achievement (now at 46%) is the result of a comprehensive Solid Waste-
Resource Management Strategy” that was developed through government action, citizen
involvement, and industry support. The strategy was designed to ensure that the people of Nova
Scotia “receive the maximum environmental and economic benefits while minimizing the
potential increases in the cost of managing solid waste.” Municipalities have contributed
significantly to the capital and operating costs associated with collecting and managing
recyclables, organic materials and waste in Nova Scotia. In addition to municipal systems, the
Resource Recovery Fund Board (RRFB), a non-profit organization, operates the bottle deposit,
tire, and paint recycling systems in the province. The RRFB funnels portions of profits from the
recycling programs back to municipalities through diversion credits, based on the rate of
diversion for each solid waste-resource management region. The RRFB also funds approved
programs, and invests in value-added manufacturing related to the recycling industry.

The new waste-resource management system — which involves recycling, composting and
improved landfills — began in 1996. It came with a heavy price tag. Actual implementation of the

' SENES Consultants Limited, August 1995. Study of The National Solid Waste Inventory 1994, prepared for the
Canadian Council of Ministers of the Environment (CCME) Solid Waste Management Task Group. The Nova
Scotia Department of Environment and Labour (NSDEL) uses the official definition of solid waste as defined by the
CCME. Solid waste refers to “any material, product, or by-product for which the generator has no further use and
which is discarded for management at waste disposal facilities.” This definition excludes wastes that are associated
with primary resource extraction or harvesting, conventional air pollutants and liquid effluents that may be
discharged from processing or manufacturing sites and soil as a result of contaminated sites clean-up programs.” See
Table 5 for a full list of what this definition includes and excludes.

2 NSDEL 2001. Nova Scotia Diversion Calculations (April 1, 1997 to March 31, 2001). Note: The original estimate
of waste disposed for 1989 was lower than noted here, hence the original projected diversion per capita was also
lower. The rate has since been adjusted to the figures presented here as more information became available about the
amount of waste actually disposed in 1989. The 1989 population used by NSDEL was 883,435. To calculate
diversion rates, the 1989 amount of solid waste disposed in landfills is adjusted to the current population base, based
on the per capita rate of disposal in 1989. Thus, the 1989 amount used to calculate diversion rates for 2001 is
688,317.

3 NSDEL 2001. Nova Scotia Diversion Calculations (April 1, 2000 to March 31, 2001).

* As the 1995 Solid Waste-Resource Management Strategy is the official name of the program, it is generally
capitalized in this report. When other names are used, such as the solid waste-resource system, they are generally not
capitalized in the text.

> Nova Scotia Department of Environment (NSDOE). Solid Waste-Resource Management: A Strategy for Nova
Scotia.
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various components of the Solid Waste-Resource Management Strategy led to an increase in
operating and amortized costs from $48.6 million or $53 per person before the Strategy
(represented by fiscal year 1996-97) to $72.5 million or $77 per person in the fiscal year 2000-
01.° [All figures in this report have been adjusted to constant 2000 dollars ($C2000) using
Statistics Canada’s Consumer Price Index, unless otherwise stated.]

At first glance, the numbers indicate an increased cost of $23.9 million (or $24 per person) for
implementing the changes between the fiscal year 1996-97 and the fiscal year 2000-01. The
traditional accounting methods used in Table 1, however, fail to consider the full economic,
social, and environmental costs and benefits resulting from the major changes in the management
of Nova Scotia’s solid waste. It should also be noted that 40% of the increase in costs of the new
waste-resource management system is due to the front-end processor purchased by Halifax
Regional Municipality (HRM), and this processor was not a requirement of the Strategy or of the
regulations.” However, since some of the benefits of the strategy derive from the functioning of
the front-end processor, we have left the costs of the processor in the total operating and
amortized capital costs.

Table 1. Total additional operating and amortized capital costs of Nova Scotia’s Solid
Waste-Resource Management System ($C2000)

Operating and amortized capital costs Total Per person
Total cost 1989 (1996-97 fiscal year as proxy)* §$ 48.6 million $ 53
Total cost 2000-01 fiscal year $ 72.5 million § 77

Total additional operating and amortized capital costs

0of 2001 system vs. 1997 system $ 23.9 million $ 24

* The closest approximation of 1989 cost data available is financial information for 1996-97.

This report presents a comprehensive, full cost-benefit analysis of Nova Scotia’s waste-resource
management system. It takes into account benefits such as avoided greenhouse gas emissions and
liability costs, and the more efficient use of landfills, and it notes additional benefits like
increased employment. It also accounts for increased costs that are not included in the operating
costs included in Table 1, like the cost of administering the bottle deposit-refund, tire recycling,
and stewardship programs in the new system, and the cost of the extra time needed to sort waste.

From a full cost accounting point of view, GP1A4¢/antic estimates that the Nova Scotia solid
waste-resource system in the fiscal year 2000-01 produced net savings of between $31.2 million
and $167.7 million, when compared to the system in place in the fiscal year 1996-97 (Table 2).
This translates into savings of $33 to $178 for each Nova Scotian, rather than a net additional
cost of $24 as suggested when comparing strictly the operating and amortized capital costs of the
two systems. In other words, the new system has more than paid for itself from a full cost-benefit
perspective, while producing new jobs and substantial environmental benefits.

® A fiscal year runs from April 1-March 31. For example, the fiscal year 2001 runs from April 1, 2000-March 31,
2001.
" Bob Kenney, Solid Waste-Resource Analyst, NSDEL. Personal communication, May 2004.
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Table 2. Marginal savings of the 2000-01 solid waste-resource management system vs. the
pre-Strategy system, showing low, medium, and high estimates of variable costs and

benefits ($C2000)

Pre-Strategy costs (fiscal year 1996-97, proxy for 1989)
Operating and amortized capital costs $48,600,000
Cost per capita $53

Post-Strategy costs an

d benefits (fiscal year 2000-01)

COSTS Low Medium High

Operating and amortized capital costs $72,459,311 $72,459,311 $72,459,311
Beverage Container Recycling Program (net) $14,307,047 $14,307,047 $14,307,047
Used Tire Management Program (net) $ 2,730,840 $2,730,840 $2,730,840
Stewardship programs $87,710 $87,710 $87,710
RRFB operating and administrative costs $1,627,013 $1,627,013 $1,627,013
Non-deposit materials $25,149 $25,149 $25,149
Derelict vehicles $16,997 $16,997 $16,997
Household Hazardous Waste Program $162,534 $162,534 $162,534
Nuisance (value of time) $218,730 $911,373 $1,822,746
Cost to increase participation $4,978,487 $7,112,124 $9,482,832
Total Costs $96,613,818 $99,440,098 $102,722,179
Cost Per Capita $103 $106 $109
Indirect costs total $24,154,507 $26,980,787 $30,262,868
BENEFITS Low Medium High

Employment benefits (direct)* $2,830,820 $3,262,640 $3,910,370
Employment benefits (indirect)* $3,670,470 $4,246,230 $5,085,880
Reduction of greenhouse gas emissions $3,337,180 $34,196,000 $84,343,050
Reduction of air pollutant emissions $9,532,790 $42,643,964 $67,440,991
Extended landfill life $18,848,267 $18,848,267 $18,848,267
Avoided siting costs $174,732 $174,732 $174,732
Avoided compensation $1,270,780 $1,588,475 $1,906,170
Export revenue $1,100,000 $1,400,000 $1,650,000
Tourism $187,184 $187,184 $187,184
Energy savings from recycling $28.,682,283 $28.682,283 $28.,682,283
RRFB diversion credits $4,979,465 $4,979,465 $4,979,465
RRFB approved programs $4,374,804 $4,374,804 $4,374,804
RRFB investment $248,824 $248,824 $248,824
Total benefits $79,237,599 $144,832,868 $221,832,020
Benefits per capita $84 $154 $236
Net annual cost () or benefit ($17,376,219) $45,392,770 $119,109,841
Annual cost () or benefit per capita ($18) $48 $127
Net savings compared to pre-Strategy cost $31,223,781 $93,992,770 $167,709,841
Annual savings per capita $33 $100 $178

* Only a portion of new jobs created as a result of the new waste-resource management system is included in the
cost-benefit analysis. This is because it cannot be demonstrated that all new waste-resource management jobs were
created from the unemployment rolls. Jobs that represent a lateral movement from another industry to the waste-
resource management industry cannot properly be shown as providing a net social benefit in a cost-benefit analysis,
and must therefore be excluded. The assumptions used for estimating direct and indirect employment benefits are

explained in Part III of this report.
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It is important to note that the waste management costs of the mid-1990s would not have been
maintained even with continued reliance on landfills, as several existing landfills, including the
Sackville landfill, (serving approximately 35% of Nova Scotia’s population), were either at
capacity or near capacity. Therefore alternative waste handling strategies needed to be
implemented in any case.

GPlAtlantic recognizes that it is difficult to attribute an exact dollar value to goods and services
that traditionally do not have a market price. Therefore, assumptions and ranges are clearly
outlined for each of the costs and benefits addressed in this analysis. In its final assessment,
GPl1Atlantic takes a conservative approach and employs low-end estimates in order to err on the
side of caution. Because of the limits of monetary valuation, the report also includes a non-
monetary evaluation of the Nova Scotia solid waste-resource system. Highlights and key
conclusions follow.

Benefits

Total benefits attributed to the 2000-01 solid waste-resource system range from $79.2 million to
$221.8 million or $84 to $236 per person, depending largely on the assumptions used in
calculating the benefits of avoided greenhouse gas emissions and air pollutants.

Benefits of the 2000-01 (fiscal year) system include:

e $6.5 million to $9 million in increased direct and spin-off employment;

e $12.8 million to $151.8 million in reductions of emissions of greenhouse gases and air
pollutants;

e $18.8 million in extended landfill life;

e $9.6 million in RRFB Municipal Diversion credits, funding for approved programs and
investment in value-added manufacturing related to the recycling industry;

e $1.3 million to $1.9 million in avoided compensation costs;

e $1.1 million to $1.7 million in increased export revenue of environmental goods and
services;

e $187,184 in additional tourism.

Costs

Total costs (including operating and amortized capital costs) attributed to the 2000-01 solid
waste-resource system range from $96.6 million to $102.7 million, depending on the
assumptions employed. Costs of the 2000-01 (fiscal year) system include:

$72.5 million in operating and amortized capital costs;

$1.6 million in RRFB administrative and operating costs;

$218,730 to $1.8 million in nuisance costs related to handling of organic waste;
$4.9 to $9.5 million in costs to increase participation;

$87,710 in costs of stewardship programs to support the strategy.
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Key conclusions

Based on diversion rates (diversion of waste from landfills) and other waste management data,
Nova Scotia is a leader both nationally and internationally in waste diversion. At an international
level, Nova Scotia’s waste diversion rate is among the highest in the world when compared to
waste diversion rates in OECD countries.

Within Canada, Nova Scotia is the first province to have achieved the target of 50% diversion of
solid waste, according to the criteria established by the Canadian Council of Ministers of the
Environment (CCME), which require comparison with 1989 disposal rates. In 2000, on a per
capita basis, Nova Scotia disposed of 45% less waste than the Canadian average and between
1994 and 2000 the province increased waste diversion by 43-53% above the average national
increase in waste diversion over the same period. In other words, Nova Scotia’s improvement in
waste diversion was significantly better than improvements in other provinces.

Within Nova Scotia, the HRM and Annapolis Valley regions led the province with 59% and 51%
(in 2000-01) waste diversion rates respectively. Several other areas have also attained at least
50% waste diversion, including East Hants, Pictou County, Lunenburg, and Queen’s Regional
Municipality. HRM, in fact, has the highest waste diversion rate of all Canadian municipalities
reporting within the Generally Accepted Principles (GAP) framework — double the average GAP
diversion rate. HRM’s success can be attributed to many factors including its high level of
organic waste diversion, significant construction and demolition diversion to recycling facilities,
the high cost of waste disposal, disposal bans, and the pre-processing of waste at its front-end
processor before disposal.

Both recycling and composting, the two major tactics embraced by the province to achieve
diversion gains, have become more accessible and comprehensive since the inception of the
Solid Waste-Resource Management Strategy.

Access to curbside recycling in Nova Scotia increased from less than 5% in 1989 to 99% in
2003, the highest rate in the country. In 2003, 76% of Nova Scotians had access to curbside
organics pickup. Before the development of the Solid Waste-Resource Management Strategy,
only Lunenburg and Colchester Counties, comprising approximately 10% of the provincial
population, had access to curbside organics pickup. By 2001, 51,000 tonnes of organics (dry
weight) were being processed in municipal facilities province-wide. This figure is in addition to
backyard composting, which is promoted and widely practised throughout the province. While
curbside organics collection is effective for urban areas, the benefits of this collection system in
rural areas, where backyard composting is easier to practice, may not be as apparent. Backyard
composting can reduce the costs and environmental impacts of trucking, but these benefits must
be weighed against evidence that diversion rates decline in the absence of curbside pickup. A
review of diversion rates and tonnes diverted in both systems, along with a full cost assessment
of trucking costs, would therefore provide valuable data to determine long-term policy decisions.

The component of the solid waste-resource system for which least evidence is available is
household hazardous waste (HHW). There is currently no monitoring system in place to track
reductions in HHW. While the number of HHW depots is expanding throughout the province, it
is highly unlikely that the province attained its original goal of reducing HHW by 70% between
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1997 and 2000. The recent stewardship agreement with the paint industry to take back leftover
paint for recycling will increase the rate of HHW reduction from present levels. Given the
potentially adverse environmental impacts of HHW, this is an area that needs to be addressed.
RRFB Nova Scotia is currently working with the Nova Scotia Department of Environment and
Labour (NSDEL) to adopt a tracking system for HHW and has provided funding for HHW
depots and for paint swaps.

Currently, the province also has no strategy to divert construction and demolition (C&D) waste
away from landfills, even though C&D waste accounts for 25-30% of the municipal waste
stream. In order for municipalities to make further progress and to exceed the 50% waste
diversion target, a major effort will be required to divert C&D waste. HRM has developed a
progressive C&D waste management strategy that can serve as a potential model for all regions
and municipalities in the province.

In summary, the 1995 Solid Waste-Resource Management Strategy has produced a net benefit to
Nova Scotians, when assessed both in monetary and non-monetary terms:

1) From a full cost-benefit accounting perspective, the solid waste-resource system in the
fiscal year 2000-01 provided a net savings of between $31.2 million and $167.7 million
to Nova Scotians, when compared to the system in place in the fiscal year 1996-97. This
was despite the increased operating and amortized capital costs in 2000-01.

2) Nova Scotia is a leader both internationally and nationally in solid waste diversion.

3) The accessibility, comprehensiveness, and levels of waste being composted and recycled
have all improved since the introduction of the Strategy.

The 2000-01 (fiscal year) solid waste resource system is clearly superior to the pre-Strategy
system (1996-97 fiscal year as proxy for 1989) in terms of both waste diversion and net benefits
to Nova Scotia. However, this study suggests that the current system could in fact be offering
even more to Nova Scotians, with a particular focus needed on reduction of HHW and diversion
of C&D materials.

Some critics suggest that the current solid waste-resource system fails to accommodate the needs
of rural communities and that a community-by-community waste management approach would
lead to greater diversion rates at a lower cost.” In addition, aspects of the provincial strategy —
such as comprehensive stewardship agreements with all packaging and industry sectors — have
not been completed, so that producers of some of the most difficult-to-recycle materials have
been able to avoid accountability and have in essence been rewarded by staying outside the
recycling system. Finally, despite waste diversion achievements, very little has been done to
address overall consumption and to reduce waste at its source.

Although Nova Scotia has achieved remarkable success in diverting a substantial portion of
municipal waste in a short period, the challenge for the future will be to avoid the complacency
that may result from this achievement. To remain a leader in waste diversion requires a
continued commitment by citizens, government, and industry to eliminate waste. Opportunities
exist to improve the system further by building upon both the lessons that led to Nova Scotia’s
current achievement and the lessons from other successful initiatives around the world.

¥ Dittrick, M. Only in our Backyard: Annapolis Royal and Zero Waste 2005. See Appendix C of this report.
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This study shows that progress toward greater waste diversion rates can be cost-effective. In the
Genuine Progress Index, higher rates of waste diversion and waste reduction are counted as signs
of genuine progress and sustainable development.

Report structure

Part I provides an introduction to the report and a brief overview of how both traditional
measures of progress and the Genuine Progress Index assess waste generation and disposal.

Part II assesses the Nova Scotia solid waste-resource system in physical terms. It compares the
current situation with the results anticipated in the 1995 Solid Waste-Resource Management
Strategy in order to assess whether targets have been reached. The success of the program is
further evaluated by comparison with international and national waste diversion rates. The
components of the province’s solid waste-resource system are also examined, with an emphasis
on recycling and composting.

Part III presents a full cost accounting analysis to determine the true or full costs of
implementing the changes introduced in the Solid Waste-Resource Management Strategy, which
led to the 50% diversion of solid waste in Nova Scotia. This section compares the net costs of the
pre- and post-Strategy waste management systems. Although 1989 is the base year for
comparison, the closest approximation of 1989 cost data is for the fiscal year 1996-97. Although
the bottle recycling program began in 1996-97, and the tire recycling program began in 1997, the
basic operating costs of the old system would not have changed substantially between 1989 and
1996-97.° The 2000-01 fiscal year was selected since it is the most recent year for which a
complete data set was available at the beginning of this study. The marginal benefits achieved
and costs incurred during these years therefore provide a more comprehensive assessment of the
economic implications of the new system, in comparison with the old one, than is possible with
conventional accounting methods that consider only operating and capital costs.

One important caveat is necessary here. The marginal cost comparison provided in Part III is
based on an implicit assumption that the costs of the old system could have been maintained.
However, a continuation of the old system was not an option in 1996-97, because the Solid
Waste-Resource Management Strategy required open burning dumps to close, and at least one
landfill (Sackville) was at capacity. Viable alternatives to the current system (e.g. second
generation landfills or incineration) would have been more costly than the old system. The
operating cost differential between the current system and viable alternatives would therefore be
considerably narrower than the cost differential with the old system described in Part III and the
net benefits therefore correspondingly greater. The estimates of marginal benefits and costs in
Part 11, based on the 1996-97/2000-01 difference, are therefore correspondingly conservative.

Part IV very briefly reviews options to improve the current system and concludes with a
summary of recommended actions that can help ensure that Nova Scotia remains a leader in solid
waste-resource management and continues along the path toward zero waste. This section is
complemented by Appendix F, a reproduction of A Citizens’ Agenda For Zero Waste. This

? Bob Kenney, NSDEL. Personal communication, May 2004.
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document provides practical examples of communities that have effectively taken control of their
waste resources and achieved positive results that have improved their quality of life and
contributed to their sustainability. Time and resources did not permit nearly as full an exploration
of next steps and ways of improving the current system and increasing diversion rates as would
have been desirable. Just as a second volume of the GPI Forest Accounts focused on “ways
forward” towards more sustainable forestry practices, GPlAt/antic strongly recommends that a
future, second report expand on Part IV of this analysis.
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“Oh, I love trash
anything dirty
or dingy
or dusty
anything ragged
or rotten
or rusty
yes, I love trash”

— Oscar the Grouch

GENUINE PROGRESS INDEX Xii Measuring Sustainable Development



LA GPIL Atlantic

TABLE OF CONTENTS

Part I — Introduction & Overview
A INEOAUCION. ... e e e e e e eaaaan 2

2. GDP, GPI & WASEe ... 6

Part II — Evaluation of Nova Scotia’s Solid Waste-Resonrce System

3. Projected and Actual Benefits of the 1995 Solid Waste-Resource

Management Strategy ... 11
3.1 Projected Benefit 1: Bans on Selected Materials..........ccccoeovveviieiieniieiienieeieeieeieeene 12
3.2 Projected Benefit 2: Expanded Deposit-Refund System .........ccccoceeveiinieninnncnennnns 13
3.3 Projected Benefit 3: Reduce Landfills by 75% by 2005, and Upgrade.............cccuu........ 13
3.4 Projected Benefit 4: Create Solid Waste Management Regions.........c..ccccceeeeieneencnnnene 14
3.5 Projected Benefit 5: Additional Cost Estimated at $28 Per Person Per Year.................. 14
3.6 Projected Benefit 6: Job Creation and Reprocessing of Recyclables...........ccceveeeenene 14
3.7 Projected Benefit 7: Resource Recovery Fund Board & Marketing Recyclables............ 15
3.8 Projected Benefit 8: Diversion of 60-70% of Household Hazardous Waste.................... 16
3.9 Projected Benefit 9: Marketing Innovative Environmental Technologies ...................... 16
310 CONCIUSIONS ...ttt ettt ettt ettt et et e et e bt e e bt e saeeeabeesbeeenbeasseeenbeesseesnseeseeenseas 16

4. Statistical Comparisons - International, National, Provincial &

IMIUNIECHEPAL ...t ee et e e e eaeeeaeeeaeeeaneens 17
4.1 Introduction — Data LImitationsS.........cccueeeriieeiiieeiiieeeieeeecire e et e e et e eaeeeeaeeeevaeeeaeeeeaeeas 17
4.2 International COMPATISONS .....cc.vieruieeiieriieeieeriieeteesteeeteeseeeseessaeesseessseesseessseenseessseenseensns 18
4.2.1 Waste generation and diSposal...........ccceeieriiiiiriiniiiiieiiiieececeeee e 18
4.2.2 WaSte AIVETSION. ....ccueitieieetietieie ettt ettt ettt e e st e bt et e et e s st e nteeneesaeeseeneens 20

4.3 Canada — National & Provincial Waste Data Comparisons...........cccceeeevverveneeneeneeneenne. 22
4.4 Nova Scotia DIVersion Rates ..........coceeiiiiiiiiiiiiiiiciicecccee et 26
4.4.1 The LOCAl STOTY ..uveiiiieiitetieee ettt ettt ettt et e saeeebeesaeeens 26
4.5 Municipal Waste Generation and “GAP” .........cccoviiiiiiiiiiieiecie e 32
4.0 CONCIUSIONS ...ttt ettt ettt et e st e bt e et e e beeeabeesbeeenbeeseeenseenseeenseennne 37
5. Strategy Component Evaluation ..., 38
5.1 INEEOAUCTION ...ttt et sttt et st eesbe e e e e eeees 38
5.2 RECYCIING ..ttt ettt et e et e bt e et e e bt e eabeesbeeenbeesaeeneeas 39
5.2.1 Energy costs Of TE€CYCING.......coviuiiiiiiieiie ettt e 40
5.2.2 JODS ettt et et e bt et e e teeeate e b eenee 41
5.2.3 Access to curbside reCYCIHNG......cccuiiiiieiiieiiecie ettt 42
5.2.4 MAteTial TIOWS ....vviiiiiie ettt ettt e et e et e et eeeabeeetseeessaeesnsaeesnraaenns 45

GENUINE PROGRESS INDEX Xiii Measuring Sustainable Development



LA GPIL Atlantic

5.2.5 COMPIERENSIVENESS ....veeeiieniieeiiieiieeieeiee et eeite et et e et e seeesabeesseeesbeessaesnseessaeenseannns 46
5.2.6 Deposit-refund system for beverage CONtainers...........ccveeeveeerveeenveeeeveeenreeenveeens 46
5.2.7 TIT€ TECYCINE ..ttt ettt ettt et e e e be e saesaseessaeenseenes 48
5.2.8 StewardShip PrOZIAMS.......cccuvieiciiieeiiieeieeeeiteeeieeesteeesereeesaeeesaseeessaeeesaeeseneeeseeenns 49
5.2.9 Where are our materials recycled and where do the products go? ...........ccccueennenee. 52
5.3 COMPOSTING ..evveeeieiieeiieeetteeetteeeteeesteeesteeeateeessseeesssaeessseeassseeessseeessseeessseesssseesnsseesnseeenns 54
5.3.1 Access to curbside organics PICKUP .......ceeevvieriieiiieniieiieee et 55
5.3.2 Access to centralized COMPOSTING......cccvvrieriieeriieeiiieesteeerreeerreeeireeereeeeeeeeeraeees 56
5.3.3 MaAterial flOWS ..cc.veeuiiriiiiiiiesiieeees e 56
5.3.4 Comprehensiveness Of PrOZIamMS .......ccccveeeruireerieeeiieeeireeeireeesieeeeeeeeereeesaeeesnsaeenns 57
5.4 Permanent or Final Disposal..........cccoeciiiiiiiiiiiiiiiicicciteee et 60
5.4.1 Landfill diSPOSAl ...c.vvieeiiieeiiiecie ettt e ea 61
5.4.2 TNCINETALION ...ttt ettt ettt sb e et e bt et e bt e bt et saeesbe et e saeenaeenee 63
5.5 EQUCAtION & AWATIEIIESS. ... .eiitiiiiiieiieeieeitte ettt ettt ettt e sttt e st e e beesabeebeeesteeeeas 64
5.6 Household Hazardous Waste ...........ccoeeierieniiiiinieneeieeitesi ettt 66
5.7 Construction & Demolition Waste..........cccueiiiiiiiiiiiiiieieie e 68
5.8 Tllegal Dumping & LIttEIING ......cc.eeviieiiieeiieriie ettt eite ettt ettt ebeeeaaeebeeseneenes 70
5.8.1 THegal AUMPING .....cccuvieiiiieeiieecte ettt et et e et e et eeesabeeessbeeessaeeessseesnsseeensaeanns 70
582 LIt .ttt ettt et b ettt b e et nae e 72
5.9 CONCIUSIONS ...ttt ettt et e h e et e bt e et e e bt e e s bt e bt e eabeesbteenbeaseeenseas 75

Part I — Cost-Benefit Analysis

Introduction: Cost-Benefit Analysis................ccocoooiiiiiieiiii 78
6.1 Tangible BeNe it .......cuiiiiiiiiiiecii ettt et et e e e tee e e e e aee e 82
6.2 Evaluation: Calculating Value & System COStS ........ccceeeeeiierieeiiieniieiierie e 82
6.2.1 Operating and amortized capital COSES ......ccvuiirriiiieriiieeiiie et 83
6.2.2 Full cost-benefit analysis of the 2000-01 system: Summary of results .................. 83
Rationale and Calculations: Indicators of Cost & Benefit ................. 85
71 COSES ettt ettt e b e et e e bt e e e et e sttt e eabeeeeaee e e 85
7.1.1 Operational and capital (internal) COSES .......cervuirriiriiieriiiriieiieeie e 85
7.2 Social (EXtEINal) COSES ..ouviiiiiiiiiiieeiiieeeieeestee et e e eeiaeeeteeestaeessbaeessaeeessseeessseeensseeenes 87
7.2.1 Resource Recovery Fund Board COSES .........cooiieiiieniieniiiiiiciieccccece e 87
7.2.2 Costs t0 INCTEase PATTICIPATION .....eeevvreeeiieeiieeeieeeeiieeeteeeereeesbeeesereeessseeessseesnsseeens 90
7.2.3 NUISANCE COSES..euuveunrentieutertientieteettesteetesttesteesteettesbeebesstesbeenteestesbeensesseesaeensesneenseenee 92
7.3 SUMMATY: TRE COSES...uiiiiiiiiiiiiiiiie ettt e et e et e e e staeeetaeeetaeeessaeesssaeesnnaeenns 94
Benefits & Economic IMPAacts ... 95
8.1 Direct EMPIOYMENL.....c..ooiiiiiiiiiiiieiieeie ettt ettt ettt e siteebeessaeesaesnsaens 96
8.2 ECONOMIC SPIN-0FFS ....eiiiiiiiiiiiciie ettt e e et e e eeaee e 99
8.3 Reduction of Greenhouse Gas EMISSIONS ........cc.eevuieiiiieriiieiieiie et 100
8.3.1 Estimating the reduction of greenhouse gas emisSSions..........ccceeeeveeerveerieveerinneenne 103
8.3.2 Establishing a monetary value for the reduction of greenhouse gas emissions..... 109

GENUINE PROGRESS INDEX Xiv Measuring Sustainable Development



LA GPIL Atlantic

8.3.3 Estimating the monetary value of reduced greenhouse gas emissions attributable to

the Nova Scotia Solid Waste-Resource Management Strategy ..........ccceeeeveeeeveeeneeenne. 111
8.4 Reduction of Air Pollutant EMISSIONS.........cccueiiiiriiiiiiiiiieiiecie et 112
8.4.1 Estimating the reduction of air pollutant €miSSIONS..........ceeevvereeirveeriiieerireeerreeenns 112
8.4.2 Establishing a monetary value for the reduction of air pollutants ......................... 113
8.4.3 Estimating the monetary value of reduced air pollutant emissions attributable to the
Nova Scotia Solid Waste-Resource Management Strategy ............cccueevveerveenieeseeenneenne 114
8.5 Value of Energy Savings from Use of Recycled Materials...........cccceevveeeeiieinieeennnns 114
8.6 Diversion Credits & Support to MUuniCipalities ..........c.cecveeruireciienieeriienieeieeeie e 115
8.7 Extended Landfill Life.........cooiiiiiiiiie e 116
8.7.1 Value of avoided SItiNG COSES .....ccuiiriiiriiiiieeiienie et et et e sae et e sereeseesareens 116
8.7.2 Decreased capital investment and operational COStS........ccceevvvieriieeeiieeniiieeeiieens 118
8.7.3 Avoided Hability COSS ....uiiiiiiiiiiiieiieeie ettt ees 119
8.8 Export Revenue from Goods & Services Related to Waste Management...................... 119
8.0 TOUIISII ...ttt ettt et et b et e a e st e e e st e sb e et st e sbeebeenees 121
8.10 Tax Disadvantage/Lost OPPOTtUNILY........ccccveeeiiieeiireeiiieeiieeeieeeecieeesreeeereeesaeeenereeens 122
8.11 Summary: The Benefits & Economic Impacts ...........ccceecuievieiiiieniieiienieeieeieeee 124
812 CONCIUSION ..ttt ettt et st e eb e et e bt e et e e sbeeeabeeeae 125

Part IV — Recommendations & Areas for Improvement

9. Recommendations & Areas for Improvement ... 127
9.1 OVerall CONSUMPLION ....cccuviiieiiieeiieeeieeesieeeeieeesteeesreeesereeessseeesseeesseeesseessseessseesseens 127
9.2 Household Hazardous Waste ..........ccceecuieriieeiieniieeieeiteeeteite et 128
0.3 Product REAESIZN ....cceuiieiiiieeiiieeiie ettt ettt e e ve e e e et e e et e e essaeesaseeessnaeesnseeas 129
9.4 Standardized Baseline Information, Waste-Resource Definitions & Data Tracking ..... 130
9.5 Industry Stewardship AGIreemMENLS ........ccccueieiiieeiieeeiiieeiieeeteeeiteeeeeeeereeesreeesreeesereees 131
9.6 Construction & Demolition Waste..........ccceeviieriieriiiiiieiieiie e e 132
9.7 Source Separation N APATTMENLS. ........eeerrureeriieeerireerreeerreeesreeessreeessseessseeesssseessseeessseens 135
9.8 Subsidies/Incentives/Penalties ...........cccveiiieriieriieiiierie e 136
9.9 Government Responsibility & Leadership by Example ..........cccccvveviiiiiiiiinciicieeee, 136
9.10 Citizen & Corporate ReSponsibility.........cccceevuieeiieiiiiiiiiieciieieeie e 137
9.11 A Nova Scotia Zero Waste COUNCil..........cocvuvieriiiieiiiieeiiie e 138
9.12 Future Research on Best PractiCes........ccuiviierieiiieniiiiiieiieeieeiee st 139

Appendix A — Assessing Environmental Improvements Resulting from Changes in Waste

Management Practices in Nova Scotia from 1990-2000 ...........cccceeeviiieriieeniieecieeeie e 140
Appendix B — The National Packaging Protocol ...........c.cccvevieiinienieeieniesieeieceee e 143
Appendix C - Only In Our Backyard: Annapolis Royal and Zero Waste 2005 .................. 144
Appendix D — Service Voids ANALYSIS ......c.cccvevieiiiieriieieeiesie ettt seee e 151
Appendix E — The User Pay Model...........ccciiiiiiiiiiiieiieieciecee et 153
Appendix F — A Citizen’s Agenda for Zero Waste ..........ccceevverieriiecienieneeieeiesie e 154

GENUINE PROGRESS INDEX XV Measuring Sustainable Development



LA GPIL Atlantic

Table 1.
Table 2.
Table 3.
Table 4.
Table 5.

Table 6.
Table 7.

Table 8.
Table 9.

Table 10.
Table 11.

Table 12.
Table 13.
Table 14.

Table 15.
Table 16.
Table 17.
Table 18.
Table 19.
Table 20.
Table 21.
Table 22.

Table 23.

Table 25.

Table 26.
Table 27.

L.IST OF TABLES

Total additional operating and amortized capital costs of Nova Scotia’s Solid Waste-
Resource Management System ($C2000).......ccccerieiirierierieeierieieeee e v

Marginal savings of the 2000-01 solid waste-resource management system vs. the pre-
Strategy system, showing low, medium, and high estimates of variable costs and

DBENETItS (SC2000) ...evvirieieieieiieie ettt ettt ettt et e e eaeesaeeteebeesaesseesseesaesseensesseans 4
Largest OECD per capita municipal waste Zenerators .........ccceeccveeerveeerveeenveeereeeennnens 19
Per capita waste disposal for selected provinces, 1994-2000..........cc.ccccerievirienneneenne. 24
Examples of wastes included in and excluded from CCME/NSDEL definitions of

WSEE ..ttt sttt b e et e h e et a e st e bt eab e nbeesareenieeens 27
Nova Scotia Solid Waste-Resource Management Regions............cccceeveeveieencieeeneeenne. 30
Categories included in and excluded from the GAP definition of “municipal solid

WASTE ettt ettt ettt et at et e bttt e a bt e e bt e e e bt e e et e e e eateeenaree s 34
Energy savings per tonne of waste recycled.........cooouiiviiiriiiiiiiiieiieiecee e 40
Revenues and expenses for the Nova Scotia Beverage Container Recycling Program,

2000-01 (FC2000) ....cueeeerieiereieiieieeeetete ettt ettt te e sae st st st eseeneesensesbentens 47

Total number of tires recycled in Nova Scotia, 1998-2001 ..........ccccvveeviiienieeenieeennen. 48
Revenue generated through the Nova Scotia Used Tire Management Program
(BC2000) ettt ettt ettt ettt et e ettt e s e bt et e e neenteenteeneenaeennas 49
Stewardship programs bY PrOVINCE. ........c.eeeiuieruieriierieeiieniieeieesieeeieeseeeseesereenseesneeens 50
Manufactured products made from recyclable materials..........cccccccvvveeiiieniieeeiieene. 53
Costs and avoided costs of backyard composting in Halifax, based on the Bedford
backyard composting study ($C2000) ......ceerieriirieriieieeieeee e 60
Materials banned from disposal sites in Nova Scotia.........ccoceeverrienieneriienienieeienene 62
Number of disposal sites in Nova Scotia, by type .....cccueeeeiieeiieeeiiieeieecieeeee e 63
Top ten brands as a percentage of litter in Nova Scotia, 1998 .......c...cccoviiiininicnnne 73
Total additional operating and amortized capital costs of Nova Scotia’s Solid Waste-
Resource Management System ($C2000)........cceeeririenieriereneneneeeeeeieere e 80
Cost and economic impact components of full cost-benefit analysis............ccccccueeee... 81
Benefit and economic impact components of full cost-benefit analysis ...................... 81

Marginal savings of the 2000-01 solid waste-resource management system vs. the pre-
Strategy system, showing low, medium, and high estimates of variable costs and

DENELitS (FC2000) .....oovirieietieieeeeeeeeet ettt ettt ettt ae et s e te et eeaseseeaennas 84
Summary of direct costs of the Nova Scotia Solid Waste-Resource Management
Strategy in 2000-01......cooiiiiiieiieiie ettt e enne 87
Net costs of the Bottle Deposit-Refund Program, 2000-01 ($C2000).........c.cccevuennenee. 90
Table 24. Summary of estimated costs of nuisance of composting during hot weather ($C2000)
..................................................................................................................................... 94
Summary of direct and indirect costs of the Nova Scotia Solid Waste-Resource
Management Strategy, 2000-01 ($C2000).......cceereririeiiieieneneneeeeeeeeeeiese e 95
New jobs in the waste-resource management sector in Nova Scotia, 2000 ................. 98
Municipal solid waste management strategy components of net greenhouse gas
CMISSIONS ANALYSIS ...vieuviieiiieiieiieeitie et esiee ettt et e e e sbeeteeebeebeeesbeesaessseesseessseensens 104
Reduction of landfill greenhouse gas emissions by removal of organic waste stream105

Table 28.

GENUINE PROGRESS INDEX XVi Measuring Sustainable Development



LA GPIL Atlantic

Table 29.
Table 30.

Table 31.
Table 32.

Table 33.

Table 34.

Table 35.

Table 36.

Table 37.
Table 38.

Table 39.
Table 40.
Table 41.

Table 42.
Table 43.
Table 44.
Table 45.

Municipal solid waste disposed in landfills in 1989 and 2000-01 (tonnes) ............... 106
Estimates of greenhouse gas emission reductions resulting from diversion of 203
kilotonnes of municipal solid waste from landfills in Nova Scotia.........c.ccceceeunee. 106
Additional greenhouse gas emission reductions gained from recycling..................... 107
Estimated greenhouse gas emission reductions in 2000-01 from sending 133.3
kilotonnes of recycled materials for manufacture.............ccceeeviieriiieciie e, 108
Summary of greenhouse gas emission reductions attributable to the Nova Scotia Solid
Waste-Resource Management Strate@y ........ccvvveeeeiiieeeeniiieeeeiiiee e eeieee e 108
Range of estimated monetary values per tonne carbon dioxide equivalents ($C2000)
................................................................................................................................... 111
Total monetary benefits of greenhouse gas emission reductions attributable to the Nova
Scotia Solid Waste-Resource Management Strategy ($C2000) ........ccocevvveveeeenennen. 112
Estimated air pollutant emission reductions resultin from the Nova Scotia Solid Waste-
Resource Management Strategy (f0NNES) .....cccvveeeruveeerieeeiieeeieeeeieeeieeesreeeeneee e 113
Estimated cost per tonne of air pollutant emissions ($C2000) ..........cccecververierereennene. 113
Total monetary benefit of air pollutant emission reductions attributable to the Nova
Scotia Solid Waste-Resource Management Strategy ($C2000) .........cceeveveeevenenne. 114
Summary of Resource Recovery Fund Board diversion support ($C2000)............... 115
Savings in landfill costs provided by diverting solid waste from landfills................. 118
Summary of benefits and economic impacts of the Nova Scotia Solid Waste-Resource
Management Strategy, 2000-01 ($C2000).......cceeirirrierierenienierereeeeeeee e 124
Materials salvaged from a Halifax demolition Site...........ccccceeeveiiiiriieenieeiciee e, 135
Residential waste flow quantities (tONNES) ........ccueervreriieriieriienie e eie e 140
A comparison of the 1989 and 2001 net life cycle environmental burdens ............... 142
Packaging reduction targets vs. actual targets ..........cceccvevieeriieniiiiienie e 143

GENUINE PROGRESS INDEX XVii Measuring Sustainable Development



LA GPIL Atlantic

Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.
Figure 9.
Figure 10

Figure 11

Figure 12.
Figure 13.
Figure 14.
Figure 15.
Figure 16.
Figure 17.
Figure 18.
Figure 19.
Figure 20.

Figure 21.
Figure 22.

LIST OF FIGURES

Municipal waste generation, disposal and incineration, OECD countries..................... 20
Municipal waste diversion from recycling and composting, OECD countries............. 21
Municipal waste generation trends, OECD and Canada, 1980 and 1997 ..................... 22
Waste disposed per capita, Canada and provinces, 1994-2000...........cccccevvvveenreeennen. 25
Change in percent diversion of waste, Canada and provinces, 1994-2000................... 26
Estimated tonnes diverted per capita in Nova Scotia, 1997-2001, as percentage of waste
AIiSPOSEA 1N 1989 ...t ettt been 28
Annual changes in per capita expenditure-based gross domestic product and diversion
TALES ¢ttt ettt ettt ettt e e eat ettt bttt h e et e bt et e e h e e bt nh et e bt e a et et e e et e e nbeeeaneenaees 29
Waste diversion rates in Nova Scotia Solid Waste-Resource Management Regions in
2001, in relation to total amounts disposed in each Region in 1989 ......................... 31
Estimated waste disposed by Nova Scotia Solid Waste-Resource Management Region,
1989 and 2001 (tONNES PET CAPILA) ..eeuvveeuvierereeiieeiieeieerieeeieeeeeeteesereeteeseeeebeeseneenseens 31
. Total waste disposed in Nova Scotia in 2001 compared to the amount that would have
been disposed had per capita waste disposal remained at 1989 levels........................ 32
. GAP estimates of generation and disposal of waste per capita, selected Canadian
INUNICTPAITEIES ..ottt ettt ettt e et eseaeebeessaeenbeesnneenneas 35
GAP total diversion rates, selected Canadian municipalities...........cccceevveercrreerneeennne. 36
GAP organics diversion rates, selected Canadian municipalities ............ccceveeuennnene. 36
GAP recyclables diversion rates, selected Canadian municipalities..............ccueee..... 37
Access to curbside recycling in Nova Scotia, 1987-2001 .........ccceceveviiviienienieeienne 44
Households with access to curbside recycling, selected provinces..........ccecveeeeveenneee. 44
Recycled material processed, Halifax Regional Municipality, 1997-2002................. 45
Beverage container return rate in Nova Scotia, 1997-2001 ..........ccccveeeveencieeeieeenee. 48
Organics processed, Halifax Regional Municipality, 2000-2002 ............cccccoeeuennnene 57
Amount spent by Resource Recovery Fund Board in Nova Scotia on education and
awareness (C$2000 MITHONS).......ecuieierieriieierierieeie et enees 65
Composition of litter in Nova Scotia, 1998..........ccoviiiiiiieiiiiieeeeeceee e 72
Official and supplementary unemployment rates in Nova Scotia, 1997-2001............. 97

GENUINE PROGRESS INDEX Xviii Measuring Sustainable Development



LA GPIL Atlantic

1.IST OF ABBREVIATIONS

Btu
C&D
CBRM
CCME
CO;,
COz eq
CSR
EPIC
GAP
GHG
GJ

GPI
HHW
HRM
ICI
ISWM
kg

kt

kWh
MMBtu
MSW
NSDEL
NSDOE
OECD
RRFB
SWRMS
t
USEPA
VWMRA

* As aresult of government restructuring in October 2000, the former Nova Scotia Department of Environment
(NSDOE), the Department of Labour, and other regulatory agencies combined to become what is currently the Nova

British Thermal Unit

Construction and Demolition

Cape Breton Regional Municipality
Canadian Council of Ministers of the Environment
Carbon dioxide

Carbon dioxide equivalents
Corporations Supporting Recycling
Environment and Plastics Industry Council
Generally Accepted Principles
Greenhouse Gas

Gigajoule

Genuine Progress Index

Household Hazardous Waste

Halifax Regional Municipality
Industrial, Commercial and Institutional
Integrated Solid Waste Management
Kilogram

Kilotonne (one thousand metric tonnes)
Kilowatt-hour

Million British Thermal Units
Municipal Solid Waste

Nova Scotia Department of Environment and Labour*

Nova Scotia Department of Environment*

Organization for Economic Cooperation and Development

Resource Recovery Fund Board

Solid Waste-Resource Management Strategy
Metric tonne (one thousand kilograms)

United States Environmental Protection Agency
Valley Waste-Resource Management Authority

Scotia Department of Environment and Labour (NSDEL).

GENUINE PROGRESS INDEX

Xix Measuring Sustainable Development



LA GPIL Atlantic

PART I
INTRODUCTION & OVERVIEW

GENUINE PROGRESS INDEX 1 Measuring Sustainable Development



LA GPIL Atlantic

1. Introduction

In 1989, the provincial Environment Ministers of Canada set a target to halve the amount of solid
waste per capita being sent to landfills and incinerators by the year 2000.'° In 1995, the Nova
Scotia Environment Act formally adopted the goal of 50% diversion of solid waste by the year
2000, in relation to 1989 levels. The Act states: “There is hereby adopted the Canadian target of
a fifty per cent solid-waste diversion goal for the year 2000.”'' In Nova Scotia, the amount of
waste sent to landfill in 1989 totalled 641,375 tonnes, or 0.726 tonnes (726 kg) per person.'?

The challenge for Nova Scotia, therefore, using 1989 as a base year, was to create a system that
would divert a minimum of 0.363 tonnes (363 kg) per person per year."” In 2000, Nova Scotia
was the only province in the country to meet the target set by the provincial Environment
Ministers. Although the Nova Scotia diversion rate slipped to 46% in 2001, Nova Scotia, once
among the largest per capita waste-producing provinces, is now a national leader in waste
diversion, and is even recognized as a global leader in waste-resource management. '*

What does this mean for Nova Scotia? On the one hand, the province is being applauded for its
achievement and has received global recognition as a leader in waste diversion. The system is
credited with creating jobs and positioning Nova Scotian companies as leaders in waste
technologies and waste management innovation. Representatives from Japan, Hong Kong,
China, Vietnam, Russia, Ireland, Guyana, the U.S., Trinidad and several other Caribbean
countries — as well as other Canadian provinces — have travelled to Nova Scotia to study how the
province does it.

' SENES Consultants Limited, August 1995. Study of The National Solid Waste Inventory, 1994, prepared for the
CCME Solid Waste Management Task Group. NSDEL uses the official definition of solid waste as defined by the
CCME. Solid waste refers to “any material, product, or by-product for which the generator has no further use and
which is discarded for management at waste disposal facilities. This definition excludes wastes that are associated
with primary resource extraction or harvesting, conventional air pollutants and liquid effluents that may be
discharged from processing or manufacturing sites and soil as a result of contaminated sites clean-up programs.” See
Table 5 of this report for a list of what is and is not included in this definition.

"' Nova Scotia Environment Act, Section 93(4). The Nova Scotia Environment Act is available at
http://www.gov.ns.ca/legi/legc/statutes/environ1.htm. The Solid Waste-Resource Management Regulations are
available at www.gov.ns.ca/just/regulations/regs/envsolid.htm.

2 Bob Kenney, NSDEL. Personal communication, November 4, 2003. The estimate of amount of municipal solid
waste generated in 1989 (originally estimated at 623,000 tonnes) has been adjusted upwards by NSDEL for several
reasons. First, in 1989 Minas Pulp and Paper did not send solid waste to the landfill but subsequently did so;
therefore the baseline amount for 1989 was adjusted to add this amount to the total. Secondly, in 1989 many
municipalities did not have weigh stations, so when weigh stations were installed, the totals were adjusted for the
baseline year based on the new information, on a per capita basis. The population figure used by NSDEL for 1989
was 883,435, which is slightly lower than that listed by the Nova Scotia Department of Vital Statistics (889,000).
Using the Vital Statistics number of 889,000, the per capita amount would be 0.72 instead of 0.73.

¥ NSDEL 2001. Nova Scotia Diversion Calculations (April 1, 2000 to March 31, 2001).

' Statistics Canada 2000. Waste Management Industry Survey: Business and Government Sectors, 1998. Catalogue
no. 16F0023X1E.. Table 2.1 — Disposal of Waste by Province and Territory, 1998. For more information on
historical waste disposal data in Canada, see Table 4 of this report.
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There is also a direct correlation between waste diversion and reduced greenhouse gas (GHG)
emissions. A recent Nova Scotia study of residential waste found that between 1989 and 2001,
waste diversion had produced a reduction in GHG emissions equivalent to the emissions from
42,800 cars."” The study used models based on life-cycle analysis of products, which were
developed by the plastics industry. It compared the environmental burden created by residential
waste in 1989 to that in 2001.

On the other hand, waste management officials are under pressure to rationalize the high
operational costs of the province’s solid waste-resource system. Implementing the Solid Waste-
Resource Management Strategy'® was originally estimated to increase costs by no more than $26
per person per year for a total operating and amortized capital cost of $77 per Nova Scotian per
year. The increased operating and amortized capital costs in 2000-01 were slightly lower than
expected — about $24 per person per year — bringing the total operating and amortized capital
cost of the solid waste-resource system to $72.5 million per year.'’

Compared to other provinces, Nova Scotia is estimated to have the smallest budget per capita for
government spending on environmental protection.'® A pledge by the current government to
balance the provincial books has meant that budgets have been reduced in many areas of
government operation. The Nova Scotia Department of Environment and Labour [NSDEL —
formerly the Nova Scotia Department of the Environment (NSDOE)] has seen its budget reduced
dramatically and is therefore under pressure to justify its waste management expenditures. Waste
managers at the municipal and regional levels must also justify the costs of waste management
within their jurisdictions.

There is also a growing movement, particularly in the United States, away from recycling.
Although New York City is currently recycling plastics and glass, in 2002 the city suspended
glass and plastic bottle collection from their recycling program, arguing that the costs of the
system outweighed the environmental benefits, and that the money required to operate the
program would be better spent elsewhere. Several other major U.S. urban centres are considering
following New York City’s lead.

Nova Scotia’s waste management program faces more than financial challenges. The impetus
that drove the Solid Waste-Resource Management Strategy — public pressure against the
Sackville landfill — no longer exists. The Sackville landfill, a high-profile ticking time bomb that
served about one-third of the province’s population, was near maximum capacity when the waste
diversion program began. It was plagued by leachate problems, rodents and pests, foul odours,

1> Goodick, M. 2002. Assessing Environmental Improvements Resulting from Changes in Waste Management
Practices in Nova Scotia from 1990-2000. MES thesis, Dalhousie University. See Appendix 1 in this report for
Goodick’s Executive Summary.

1 A copy of Solid Waste-Resource Management: A Strategy for Nova Scotia can be obtained by contacting
NSDEL'’s Solid Waste-Resource Division at 902-424-2645 or by e-mail at friesebk@gov.ns.ca.

" NSDEL 2002. Municipal Solid Waste, Recycling and Composting Summary Tables for fiscal year 2000-01, based
on Annual Municipal Waste-Resource Management Diversion and Cost Survey.

'8 NSDEL 2002. Internal memo. Provincial spending on environmental protection was estimated by Peter Geddes,
policy analyst with NSDEL. Geddes’ estimates of provincial government spending on environmental protection are
rough calculations extrapolated from publicly available documents.

GENUINE PROGRESS INDEX 3 Measuring Sustainable Development



LA GPIL Atlantic

and leaked gas,19 prompting waste management consultant Ken Donnelly to describe it as a
“brutal” landfill that “you would not expect in Canada.”*’

With the Sackville landfill closed and the Otter Lake landfill facility scheduled to be in operation
for at least the next 20 years, is waste management a dead issue in the public mind? The other
major public outcry in the early 1990s was over the large number of open burning dump sites
around the province. All open burning dump sites have been closed under the new strategy. Now
that these tensions no longer exist, what do these changes mean for a system that was largely
created through public pressure and citizen participation?

Furthermore, two years after successfully eliminating half the amount of solid waste being sent
to landfills and to the Cape Breton Regional Municipality (CBRM) incinerator, Nova Scotia is
having increasing difficulty maintaining its 50% waste diversion rate. In 2001, the average
diversion rate for the province was 46%, ranging from 25% in Cape Breton to 59% in Halifax
Regional Municipality (HRM).”!

There is also debate about exactly what “50% diversion of solid waste” means. In Nova Scotia,
the diversion of solid waste specifically refers to the diversion of “any material, product, or by-
product for which the generator has no further use and which is discarded for management at
waste disposal facilities. This definition excluded wastes that are associated with primary
resource extraction or harvesting, conventional air pollutants and liquid effluents that may be
discharged from processing or manufacturing sites and soil as a result of contaminated sites
clean-up programs.”*

Environmental management expert Robert Ayres tried to estimate the percentage of raw
materials extracted from the earth that actually end up in finished products. He stated, “The
annual accumulation of active materials embodied in durables, after some allowance for discard
and demolition, is probably not more than 150 million tons, or 6 percent of the total. The other
94 percent is converted into waste residuals as fast as it is extracted.” A 1988 U.S.
Environmental Protection Agency (USEPA) report to Congress supports Ayres’ conclusions,
stating that municipal waste may account for only 2% of total waste generated.”

The USEPA** summarized types of waste generated in the U.S., and for some categories
provides relative proportions. The report has no estimates for radioactive wastes, agricultural
wastes, construction and demolition (C&D) wastes, medical wastes, oil and gas wastes, or
sludge. Even with no estimates for these major categories, the total solid waste generated is
estimated at 7.8 billion tons. Of this total, 232 million tons is municipal solid waste, representing

" Even though the Sackville landfill has closed, many of the on-site problems associated with leachate, water
pollution and gas leaks still exist today.

*% Cameron, S.D. 2001. “Recycling By The Sea,” Canadian Geographic, May/June 2001.

2INSDEL 2001. Nova Scotia Diversion Calculations (April 1, 2000 to March 31, 2001). In 2000-01, 305,000 tonnes
of municipal waste were sent to landfills and 39,000 tonnes were sent to the CBRM incinerator.

22 NSDOE 1999. Nova Scotia Solid Waste Resource Recovery Semi-Annual Report, September 1999.

2 USEPA 1988. Report to Congress, Solid Waste Disposal in the United States, Volume 1, p. 11. Available at
http://www.zerowasteamerica.org/Statistics.htm.

2 USEPA 2000. Environmental Indicators Initiative. Draft Report on the Environment. Available at
www.epa.gov/Envindicators/roe.
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2.9% of the total. Thus, municipal solid waste tends to represent only 3-4% of the total solid
waste generated in the U.S.

This indicates that, while the focus in waste reduction to date, throughout the industrialized
world, has been largely on municipal waste diversion, real gains in overall waste reduction can
only happen through a reduction in waste generation.

In Canada, residential waste constitutes 36% of total non-hazardous solid waste, while
commercial and institutional sectors comprise 51% and construction and demolition 12%. In
Nova Scotia, municipal waste includes some industrial, commercial and institutional (ICI)
wastes (probably because many of these institutions are on a smaller scale) and some C&D
waste. Therefore it is not possible to estimate what percentage of total solid wastes is represented
by municipal residential waste in Nova Scotia. What is clear from the figures and categories
described above is that the 50% diversion target refers to only a portion of solid waste generated.

Regardless of the debate about whether 50% diversion is really 50% diversion, it is correct to
assert that in 1999-2000, Nova Scotia did prevent 337 kilograms of waste per person from being
sent to landfills.

Despite the clear achievement, the question emerges two years after Nova Scotia reached the
50% diversion milestone (and one year after that diversion rate slipped back to 46%): Are the
benefits of the Nova Scotia solid waste-resource system worth the investment? Or, in an era of
fiscal restraint and debt reduction, might the system face similar pressures to those that prompted
New York City to cut back its recycling program?

This study was initiated in response to this very question. The Nova Scotia Department of
Environment and Labour (NSDEL) and HRM approached GPlA4#antic to determine the true
costs and benefits, from a full cost accounting perspective, of maintaining a solid waste-resource
system that has achieved a diversion rate of 46%. The current solid waste-resource system, when
assessed from the perspective of conventional economic accounting procedures, comes at
considerable cost. However, both NSDEL and HRM felt that evaluating the current system based
solely on its operating and capital costs excludes key variables and therefore distorts public
policy perceptions and underestimates the full merits of waste diversion.

GPlAtlantic also had an interest in undertaking this study. First, it complements similar
GPlAtlantic studies previously undertaken on air quality and water quality, and constitutes a key
component of the environmental quality assessments of the Nova Scotia Genuine Progress Index
(GPI). Secondly, it demonstrates very concretely that genuine progress and change are possible.
The success of the solid waste-resource system in Nova Scotia indicates very clearly that
behaviours can change, that genuine progress can be achieved in a remarkably short timeframe
and that Nova Scotia is well positioned to take a leadership role in environmental stewardship. If
a society can change its behaviours so radically, then there is no reason to believe that Nova
Scotia cannot be equally successful in reducing greenhouse gas emissions, changing
transportation and land-use planning patterns, and conserving the environment in other ways.
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This study calculates, for the first time, the marginal economic, social and environmental costs
and benefits of the Nova Scotia Solid Waste-Resource Management Strategy compared to the
old landfill-based waste management system. To this end, the report provides a cost-benefit
analysis of the new Strategy as represented by the 2000-01 fiscal year, and it compares the
operating and amortized capital costs of the province’s solid waste-resource system before the
strategy was implemented.

HRM’s front-end loader, which sorts recyclables, has added 40% of the increase in operating and
amortized costs of the system since 1989. Although this front-end loader was not required by the
Strategy, we have not subtracted its costs because some of the benefits accrued by the Strategy
were also due to the front-end loader.

The comparison is between the years 1989 and 2001. However, since financial statements on
operating and amortized capital costs for the province’s solid waste-management system were
not available for 1989, we have used the fiscal year 1996-97 financial statements as a proxy for
1989, since they were the oldest statements available between 1989 and 2001. Although the
bottle deposit-refund system and, to a certain extent, the tire recycling system, had begun in
1996-97, these programs were operated through the RRFB and did not affect the financial
statements for basic operating costs of the province’s pre-Strategy solid waste management
system.” The 2000-01 fiscal year was selected, as it represents the most recent year for which
data were available when the study began. Monetary comparisons between the two years are
given in constant, year 2000 dollars ($C2000), as nine months of the 2000-01 fiscal year were in
the 2000 calendar year.

This report also provides an analysis of the current status of solid waste management compared

to the anticipated results outlined in the Strategy. It then assesses the success of the program by

comparing it with international and national waste diversion rates, and it examines the recycling
and composting components of the solid waste-resource system in some detail.

This is the first detailed independent financial evaluation of the Nova Scotia Solid Waste-
Resource Management Strategy and the first Canadian evaluation of a solid waste system using
the full cost accounting principles of the GPL.*® This report intends to catalogue baseline
information for future GPI updates of Nova Scotia’s solid waste-resource system and to provide
a starting point for evaluations of solid waste-resource systems in other jurisdictions.

2. GDP, GPI & Waste

The Genuine Progress Index recognizes that the human economy depends on the environment
both to provide resources and to absorb wastes. How we manage our municipal waste systems is
therefore a significant indicator of the sustainability of our communities. If we extract and
consume more resources than the earth can provide and if we overload the capacity of the

 Bob Kenney, NSDEL. Personal communication, May 2004.
2 The study by Goodick, M. 2002, op. cit., was the first independent evaluation, but did not include financial data.
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surrounding environment to absorb the wastes we generate, then our development is not
sustainable. Capitalizing on the use and re-use of waste as a resource is therefore a key
component in assessing the efficiency of natural resource use and the prosperity and health of
communities.

Resource conservation, materials efficiency, waste prevention, and the re-use and recycling of
materials are all integral components of a sustainable economy. Target Zero Canada suggests
that making material and energy efficiency a tenet of our economy is an essential precondition
both for achieving zero waste and for ensuring long-term economic and environmental health.”’
However, these benefits are not recognized in our conventional accounting mechanisms and
measures of progress, which in fact send contrary messages.

A uni-directional flow of materials in our economy, from extraction of raw materials to disposal,
contributes significantly to the growth of the Gross Domestic Product (GDP), because additional
money is spent at each step of the process. In fact, the GDP grows whenever more money is
spent, whether that spending reflects an improvement or a decline in wellbeing. Thus, even the
most adverse circumstances such as crime, pollution and natural disasters, can contribute to
economic growth through increased spending on prisons, security systems and clean-up
operations. Similarly, the more quickly consumer goods wear out and have to be replaced, the
more the economy will grow, as further production and consumption are generated. When
economic growth measures are misused to assess how “well off”” we are, increased waste
production can therefore mistakenly signify greater prosperity.

The materials that we discard represent what is left over after a long series of steps including:
1) extraction and processing of raw materials;
2) manufacturing of products;
3) transportation of materials and products to market;
4) use by consumers; and
5) disposal.

An effective waste management model challenges the assumption of a uni-directional flow of
materials by re-circulating material back through earlier steps, or by eliminating steps in their
entirety. Re-use and recycling, for example, divert an item from disposal, while at the same time
precluding the need to extract and process additional raw materials. Re-use and recycling
therefore produce a different kind of economic benefit that is not counted in the GDP, which
measures higher levels of spending but not economic gains made through conservation and
savings.

While each step, from extraction to disposal, contributes to the growth of the GDP, these steps
also have impacts on the environment. The ways we manage our wastes therefore have different
and possibly conflicting implications for GDP growth, efficient resource use, energy
consumption, methane emissions, and the health of the natural environment. Source reduction of
paper products, for example, may reduce GDP, resource use, energy consumption, fossil fuel
combustion and landfill emissions, while preserving forests and increasing forest carbon storage.
However, our current measures of progress are based largely on the economic growth statistics,

*7 Target Zero Canada 2001. Target Zero. Available at www.targetzerocanada.org.
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and assume that the more the economy grows, the “better off” we are as a society. These
measures therefore place a greater value on the GDP and other conventional growth indicators
than on environmental and resource conservation, which in turn dominates how we think about
and manage our waste.

Economic growth indicators do not place a value on reduced resource extraction and energy use,
decreased landfill emissions and leachate contamination, or improving the quality of our air,
water and natural environment. The less people trust the water coming from their taps, for
example and the more they buy bottled water, the more this spending contributes to the GDP and
to economic growth. Free, clean tap water has no value in our conventional measures of progress
based on GDP and related economic growth statistics.

So long as economic growth measures remain the primary social and political benchmark of
wellbeing and prosperity, waste diversion will continue to be counted as a cost and not as the
investment that it is. Therefore, the more fundamental task of eliminating waste from the outset
through source reduction and decreased consumption will remain difficult to achieve.

Currently, increased resource use, consumption and waste production make the economy grow in
many ways. For example, extraction, transportation and use of resources and the manufacture
and consumption of finished products all contribute to the GDP. Subsequent defensive
expenditures to compensate for the adverse side effects of the extraction, transportation and use
of resources all contribute to an expanded GDP. These expenditures — including costs of
mitigating climate change impacts; mitigating land quality impacts due to mining, farming,
lumbering, and litter; mitigating air quality impacts due to landfill gas emissions; and mitigating
water quality impacts due to leachate contamination — all contribute to the GDP.

In these and other ways, the misuse of the GDP to assess prosperity and wellbeing sends
misleading signals to the public and policy makers and discourages waste reduction initiatives.
By contrast, the GPI recognizes natural resource depletion and degradation, as well as defensive
expenditures to compensate for environmental damage, as costs rather than gains to the
economy. The GPI counts the economic value of what remains in our forests, oceans and other
resources, not just what we extract from them, and so recognizes waste reduction initiatives as
investments rather than costs to the economy.

Unlike measures of progress based on the GDP and related economic growth statistics, the GPI
does not count the over-consumption of natural resources and the clean-up costs of pollution
from landfills as progress for our communities and society. Thus, the GPI overcomes some of the
flaws of relying on traditional economic indicators to assess wellbeing by quantifying the
positive value of reducing waste. It recognizes a reduction in waste as a sign of genuine progress.
Unlike measures of progress based on GDP and economic growth, where more is always better,
the GPI recognizes that /ess may often be best. The GPI thus examines many aspects of
community solid waste management and evaluates progress in the context of a wider range of
community values than is the case with conventional measures.

GDP is linked to waste in another way. Studies by the Organization for Economic Cooperation
and Development (OECD) show that increases in waste generation are tied directly to increases
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in GDP in industrialized nations. Yet increases in waste generation actually point to productive
inefficiencies and economic costs to society that are hidden in the conventional growth statistics.
The OECD points out:

“The inordinate generation of wastes represents inefficiency in the use of materials and
energy. Despite nearly 30 years of environmental and waste policy efforts in OECD
countries, the OECD-wide increase in waste generation is in direct proportion to
economic growth. A 40% increase in OECD GDP since 1980 has been accompanied by a
40% increase in municipal waste during the same period. Consumer spending also
follows tglgese trends. The delinking of effluence from affluence generally remains
elusive.”

This “delinking” of economic growth from growth in waste requires a re-examination of the very
processes of production and consumption. The GPI contributes to this re-examination by
challenging the fundamental assumption that increased consumption and production are
automatically and necessarily beneficial to society. From the GPI perspective, production and
consumption must instead be understood as parts of a whole system of community sustainability.

The managers of the Zero Waste Plan in Del Norte County, California describe this re-
examination of the system of production and consumption:

“Most objects in our culture are currently viewed more as products than processes. The
extraction, manufacturing and distribution of a product, as well as its management after
use are all viewed as largely irrelevant to the product’s function. Almost by definition,
most people don’t really want to deal with garbage. After a product has finished its useful
life, most people just want a safe place to get rid of it: whether into a trash can, recycling
bin or compost bucket. While we each may pay for a product once at the purchase
counter, we also pay for the handling of that object again when we pay for someone to
collect and manage our discards, again when mining and extraction impacts degrade the
environment and again for someone else to clean up waste which has been littered,
dumped illegally, or improperly managed. Thus while we may only pay for a product
once, we essentially pay for the process at least three times.

“The way we do and make things would take less of a toll on the planet if the service or
product with the lowest price also did the least harm. Distortions in the economy created
by subsidies for virgin materials, energy extraction and disposal can be changed.”*’

These distortions can be rectified by adopting measures that distinguish economic growth and
consumption from genuine progress and that place real value upon the wellbeing and
sustainability of our communities. The GPI is intended as a contribution to that goal, and this
report as a more accurate assessment of the actual role of waste in our economy and environment
than is currently provided by our conventional GDP-based measures of progress.

% Harrison, P., F. Pearce and P. Raven 2000. Population, Waste and Chemicals, in AAAS Atlas of Population and
Environment. Available at www.ourplanet.com/aaas. Accessed on November 11, 2003.

% Del Norte Solid Waste Management Authority 2000. Del Norte Zero Waste Plan. Del Norte Solid Waste
Management Authority, Crescent City, CA. Available at www.grrn.org/order/order.html#del norte.
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PART II
EVALUATION OF NOVA SCOTIA’S
SOLID WASTE-RESOURCE SYSTEM
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All GPI economic valuations are based on prior physical assessments. Thus, economic valuations
of voluntary work, crime costs, or forest values, for example, derive from assessments of hours
worked, crime rates, and ecosystem services performed, respectively. This report therefore first
evaluates the Nova Scotia Solid Waste-Resource Management Strategy in physical terms and
only then, in Part III, in relation to its economic benefits and costs. This initial physical
evaluation is based on three different assessments of the current system:

e  The first section of the physical assessment (Chapter 3) compares the projected benefits
and targets outlined in the 1995 Nova Scotia Solid Waste-Resource Management
Strategy to the actual achievements of the current system (2000-01). In theory, the public
and government in 1995 accepted the increased costs of the new system based on the
anticipated benefits. This section assesses to what degree the projected benefits have been
realized.

e The second section of the physical evaluation of the Nova Scotia solid waste-resource
system (Chapter 4) explores international, national, regional, and municipal waste
diversion rates and other waste management statistics. This section compares the
achievements of Nova Scotia and of HRM with other countries, provinces, and
municipalities. It also examines how the different regions within Nova Scotia compare to
one another.

e The third section (Chapter 5) examines the major components of the Nova Scotia Solid
Waste-Resource Management Strategy, with emphasis on recycling and composting.
Where possible, the components are compared within a historical context.

3. Projected and Actual Benefits of the 1995 Solid Waste-
Resource Management Strategy

The Solid Waste-Resource Management Strategy was enshrined in Section 92 of the Nova Scotia
Environment Act in 1995. The impetus for the Strategy was an earlier commitment by Canada’s
provincial environment ministers, who in 1989 pledged to divert 50% of solid waste from
landfills and incinerators by the year 2000. A year before introducing the Strategy — after several
years of piecemeal efforts to address waste management concerns — the government held
province-wide public consultations to solicit input on how best to address solid waste issues. The
two overriding messages that emerged from these public consultations were that Nova Scotians
viewed the topic of solid waste as an important environmental, social, and economic issue and
that the time was long overdue for concerted and forceful action. At the same time, the Halifax
Municipal authorities authorized the Community Stakeholder Committee, a citizens’ group, to
design an alternate waste-management plan.*’

3% Community Stakeholder Committee/Regional Solid Waste Management Project 1995. An Integrated Resource
Management Strategy for Halifax County/Halifax/Dartmouth/Bedford.
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The results of these public consultations and citizen efforts formed the basis of the 1995 Solid
Waste-Resource Management Strategy and are the foundations of the solid waste-resource
system, as it exists today.’' In that sense, the development of the strategy was a remarkable
exercise in citizen participation and government-citizen dialogue that had a direct impact on
government policy.

The Strategy was designed to ensure that the people of Nova Scotia “receive the maximum
environmental and economic benefits while minimizing the potential increases in the cost of
managing solid waste.”**

The Nova Scotia Solid Waste-Resource Management Strategy has four main goals:
Achieve 50% diversion of solid waste by December 31, 2000.

Implement new disposal standards by December 31, 2005.

Achieve greater regional cooperation to reduce costs.

Increase economic opportunities through recognition of waste as a resource.”

While the goal of 50% diversion was accomplished in December 2000, by March 2001 the rate
had slipped back to 46%.

In addition to these broad goals, the Strategy outlined several more specific projected benefits
and targets (summarized below) that would result from its implementation.>* These projected
benefits, as stated in the Strategy, are compared with results actually achieved by the current
system by the 2000-01 fiscal year.

3.1 Projected Benefit 1: Bans on Selected Materials

“Bans on the disposal of beverage containers, corrugated cardboard, newsprint, scrap tires, used
oil, lead-acid batteries, waste paint, automotive antifreeze, glass food containers, steel/tin cans,
selected plastics and compostable organic materials.”

2001 situation:

The bans on most intended materials have been successfully applied.*® Bans on a few of the
HDPE and LDPE (plastics) products included in the original ban list were postponed. LDPE
products that were postponed include residential film (plastic bags) and agriculture film (silage
wrap). HDPE plastics that were postponed include oil containers and other household hazardous
waste containers. These materials have not yet been banned because, to date, there are limited
markets to recycle them.’

*! Public Consultation Report 1994. Towards a Solid Waste Management Strategy for Nova Scotia.
2 NSDOE 1995. Solid Waste-Resource Management: A Strategy for Nova Scotia.

3 NSDEL 2001. Nova Scotia Too Good To Waste, Status Report 2001, p. 3.

3 NSDOE 1995, op. cit.

3 NSDOE 1995, op. cit.

3 NSDEL 2001, op. cit.

37 Barry Friesen, NSDEL. Personal communication, 2002.
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Conclusion: Benefit mostly achieved.

3.2 Projected Benefit 2: Expanded Deposit-Refund System

“Expansion of the current deposit-refund system on beer and liquor bottles to include all
beverage containers with the exception of milk. Milk containers will be recycled through
municipal-wide collection programs.”®

2001 situation:

The deposit-refund system was successfully expanded to include all beverage containers
excluding dairy containers. A beverage is defined here as “any liquid that is a ready to serve
drink, but does not include milk, milk products, soya milk or concentrates.”’ As of September
2001, over 1 billion beverage containers (or more than 1,000 for every Nova Scotian) had been
recycled in Nova Scotia since the program’s debut in April 1996. The system has achieved an
85% recovery rate on all recyclable beverage containers and a recovery rate of 97% on refillable
beer containers. The dairy industry assists in paying for the recycling of its products, which are
collected as part of municipal-wide collection programs.

Conclusion: Benefit achieved.

3.3 Projected Benefit 3: Reduce Landfills by 75% by 2005, and Upgrade

“The number of active landfills will be reduced by approximately 75 percent by 2005. Currently,
there are 40 active landfills in the province. All landfills will have to meet the Department of the
Environment’s new stricter guidelines to prevent leachate and other problems associated with the
current variety.”"!

2001 situation:

There are currently 18 landfills and one incinerator remaining in Nova Scotia, a reduction of
55% from 1995 levels. None of the landfills are open burning sites. Landfill sites in Colchester
County, HRM, and Cumberland County meet the new landfill guidelines, which ensure the use
of plastic and soil liner systems, as well as treatment and collection of leachate. All landfills in
Nova Scotia are required to meet these guidelines by 2005.*

Conclusion: On track.

¥ NSDOE 1995, op. cit.

3 M. Catherine McCarthy, Director of Communications, RRFB. Personal communication, 2004.
“ RRFB 2001. Only In Nova Scotia: Together We Did It! 2001 Annual Report.

*I NSDOE 1995, op. cit.

*2 NSDEL 2001. Nova Scotia Too Good To Waste, Status Report 2001.
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3.4 Projected Benefit 4: Create Solid Waste Management Regions

“In order to ensure that cost increases are minimized, municipal units will be encouraged to

cooperate on a regional scale. It is recommended that seven solid waste-resource management
. . 4

regions be established.””*

2001 situation:

There are now seven solid waste resource management regions: Cape Breton, Eastern, Northern,
Halifax, Valley, South Shore/West Hants, and Western.** While many are achieving benefits
through cooperation, several have yet to develop a fully cooperative approach.

Conclusion: While the seven regions were established, all the benefits of cooperation have not
yet been achieved.

3.5 Projected Benefit 5: Additional Cost Estimated at $28 Per Person Per
Year

“The Department of the Environment estimates the Strategy will cost each Nova Scotian an
additional 50 cents a week or $26 per year.”* Converted to 2000 Canadian dollars, this amounts
to a projected increase of $28 per person per year.

2001 situation:

Counting only operating and capital costs, the 1997 cost of waste management in Nova Scotia
was estimated to be $53 per person. The 2000-01 fiscal year cost of waste management was $77
per person, a difference of roughly $24 per year (all figures in $C2000).

Conclusion: NSDEL over-estimated the cost of the new system by nearly $4 per person. Benefit
achieved.

3.6 Projected Benefit 6: Job Creation and Reprocessing of Recyclables

“Solid waste resources will be used to create new employment in Nova Scotia through the
production of value-added goods. The Department of the Environment and the Resource
Recovery Fund Board (RRFB) are working on plans to use scrap tires as the feedstock for a
reprocessing plant. Other innovative plans include composting and Nova Scotia-based
reprocessing of plastics, corrugated cardboard, disposed diapers and aseptic containers, such as

“ NSDOE 1995, op. cit.
* Bob Kenney, NSDEL. Personal communication, September 2001.
* NSDOE 1995, op. cit.
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juice packs. The strategy will create approximately 600 jobs in recycling, collection and
environmental industries. These jobs will be primarily in the private sector.”*®

2001 situation:

Nova Scotia’s Solid Waste-Resource Management Strategy has created 1,011 new jobs*’ since
the Strategy was developed, exceeding the target of 600 jobs by almost 70%. RRFB set up the
Used Tire Management Program in January 1997, and by September 2002, had recycled more
than four million tires. Stewardship agreements have been signed with approximately 900 tire
retailers. Other jobs have been created in industries producing value-added goods directly
attributable to the Strategy, including the plastics processing facility Novapet Inc.; the
manufacturing of liner board from corrugated cardboard by Minus Basin Pulp and Power; the
manufacturing of paper products by Canadian Keyes Fibre; the production of wallboard using
newsprint by U.S. Gypsum; and the manufacturing of cellulose by Thermo-Cell in Debert.
Currently there is no successful initiative that deals with disposed diapers.*®

Conclusion: Benefit mostly achieved.

3.7 Projected Benefit 7: Resource Recovery Fund Board & Marketing
Recyclables

“The RRFB will be a private sector, industry driven, non-profit organization. It will be charged
with the marketing of recyclable materials in order to ensure Nova Scotia’s environmental
industries have a critical mass feedstock from domestic sources. These materials will be used to
establish industries based on the processing of recyclables.”*

2001 situation:

Between April 1, 1996 and March 31, 2001, the RRFB provided over $3.17 million in funding to
industries and municipalities to promote value-added products from materials diverted from
disposal and to support new businesses by funding research to develop local markets for waste
resources in Nova Scotia.”® In 2002 and 2003, RRFB provided another $2.8 million for value
added assistance to businesses.

Conclusion: Benefit achieved and ongoing.

* NSDOE 1995, op. cit.

*" RRFB. Nova Scotia’s Waste Diversion Accomplishments. Available at
www.rrfb.com/pages/Secondary%20pages/accomplishments.html. Accessed November 8, 2003.

“ RRFB 2001, op. cit.

* NSDOE 1995, op. cit.

9 M. Catherine McCarthy, RRFB, Personal communication, May 2004; RRFB 2002. Champions for the
Environment 2002 Annual Report, and RRFB 2001, op. cit.
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3.8 Projected Benefit 8: Diversion of 60-70% of Household Hazardous Waste

The strategy will involve diversion of 60 to 70 percent of household hazardous waste from
disposal facilities.”!

2001 situation:

While there are several municipal household hazardous waste (HHW) depots scattered across the
province, there has been no major strategy undertaken by the province to divert HHW. The
recent stewardship agreement with the paint industry to take back leftover paint for recycling
should contribute to a reduction in HHW. NSDEL does not track HHW, and therefore there are
no data to indicate how much has been diverted. The province initiated a paint stewardship
program in 2002, thereby targeting the materials that contribute most to the HHW stream. As of
2004, RRFB Nova Scotia has provided $105,000 in funding for HHW depots and for paint
swaps.

Conclusion: Benefit not achieved but is being addressed through the paint stewardship
program and establishment of HHW depots.

3.9 Projected Benefit 9: Marketing Innovative Environmental Technologies

The innovative environmental technologies developed for use in Nova Scotia will be marketed to
other jurisdictions that are facing the same challenges.”

2001 situation:

Nova Scotia companies have exported environmental technologies nationally and internationally.
Examples include companies such as Remediation Inc., Dillon Consulting, and Vaughn
Engineering, which have exported technologies to Serbia, various locations in the Caribbean,
Russia, and throughout Canada.

Conclusion: Benefit achieved and ongoing.

3.10 Conclusions

Nearly all of the projected benefits forecasted through implementation of the Nova Scotia Solid
Waste-Resource Management Strategy were either fully or mostly achieved. In several cases the
forecasted benefits and targets were exceeded — for example, in the number of jobs created. The
only projected benefit not yet addressed is the reduction of HHW. The following outstanding
actions are required to meet 1995 targets:

S NSDOE 1995, op. cit.
32 NSDOE 1995, op. cit.
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1. Reduce HHW from disposal stations by 60-70%. Develop a monitoring system to track
HHW.

2. Introduce a system to reprocess disposable diapers.

3. Reduce the number of landfills by a further 20% from 1995 levels (approximately 8
more) and ensure that remaining landfills meet second generation landfill guidelines by
2005.

4. Again achieve the 50% diversion goal, in part by increasing efforts in the Cape Breton
and Southern regions, where diversion rates are lower than in other regions.

4. Statistical Comparisons - International, National,
Provincial & Municipal

4.1 Introduction — Data Limitations

One of the most direct ways to assess the success of waste management systems is to examine
waste generation, diversion and disposal data. This is especially relevant for Nova Scotia, given
that one of the organizing principles behind the solid waste-resource system was a commitment
to divert the amount of material being disposed of in landfills or through incineration by 50% by
the year 2000. Comparing waste management data indicates how the Nova Scotia system
measures up within Canada and within the international community.

In this section, statistical information is examined at the international, national, provincial (Nova
Scotia regions), and municipal levels. Inter-provincial and international statistical waste
comparisons are inherently problematic in that there is no existing national or international
protocol to ensure accountability and conformity of data sources. In addition, at the international
and national levels, the definitions of waste and reliability of data are inconsistent. Consequently,
Nova Scotia waste data cannot be compared directly to international waste data. Within these
data limitations, however, some effort can still be made to paint a general picture of how Canada
compares to the international community, and how Nova Scotia compares to other Canadian
provinces.

Assessments of how different regions within Nova Scotia compare to one another and how at
least some Canadian municipalities compare to one another are more dependable and consistent.
The statistical comparison of the different regions within Nova Scotia is more reliable than
international and provincial comparisons because the data have been compiled by one source,
NSDEL, and are based on Canadian Council of Ministers of the Environment (CCME)
principles. In 1989, the CCME set a goal of 50% diversion of solid wastes from landfills by the
year 2000. The 50% diversion is in relation to the amount of waste that was sent to landfills in
1989. Although provinces, municipalities, and countries often base their diversion rates on other
criteria, such as percentage of total waste handled, in this study we accept the CCME calculation
criteria for comparative purposes as the standard for Canada. The municipal statistics of
Canadian communities presented here are comparable with those of HRM because they are
based on the Generally Accepted Principles (GAP) model, which provides a framework for
waste data evaluation that ensures uniform reporting among municipalities. Such common
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frameworks, definitions and reporting mechanisms do not yet exist for provincial or international
comparisons, and they have not yet been accepted by all Canadian municipalities, so the
following comparisons are intended to be rough comparisons only.

4.2 International Comparisons

Internationally, the Organization for Economic Cooperation and Development (OECD)
maintains the most comprehensive data source on waste management.” Although the OECD
attempts to provide harmonized data across countries, definitions of municipal waste and
surveying methods vary from country to country. The OECD indicators are intended as tools for
performance evaluation and public information that can guide policy decisions.

While the OECD countries represent approximately 18% of the world’s population, they are
estimated to be responsible for 80% of total global waste generation.>* Because they are clearly
responsible for most of the environmental consequences of excessive waste generation, the
OECD countries therefore carry the primary responsibility to reduce global waste output.

4.2.1 Waste generation and disposal

Statistics Canada, through surveys, estimates the generation and disposal of waste from
residential, C&D, and ICI sources.”® The OECD provides estimates of municipal, industrial and
hazardous wastes.’® What is included in the municipal waste category varies among countries but
generally includes household and commercial waste, including waste from offices, institutions,
and small businesses that use the same disposal facilities as municipally collected waste. The
OECD municipal solid waste figures for Canada do not include C&D wastes and do include all
other waste disposed of, even if not collected by municipalities.

To complicate matters further, the OECD reporting years are different from those provided by
Statistics Canada, so that some data referred to in OECD tables as 1997 data are in fact from
1996. However, the main problem in comparing Canadian figures to those of other industrialized
countries is that the municipal waste category used by the OECD is not comparable to any of the
categories used by Statistics Canada.’’ Because the OECD has made efforts to harmonize the
international data for comparative purposes, the OECD statistics for Canada are used in the
comparative tables and figures below, even though the numbers differ from Statistics Canada
estimates for Canada. The largest per capita generators of waste, according to OECD statistics,
are listed in Table 3.

> OECD 1999. OECD Environmental Data Compendium 1999. OECD Publications, France.

>* Ibid. Percentage of global waste generation and waste generated in OECD countries is based on 1999 estimates.
According to the OECD Observer in Figures, Volume 2002 Supplement 1, the total population of OECD countries is
1.1 billion. Available at www.oecd.org. According to the U.S. Bureau of the Census, International Database, the
world population is 6.2 billion.

>3 Statistics Canada 2000, op. cit.

¢ OECD 1999, op. cit.

*7 Ibid.
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According to Statistics Canada, in 1998 Canadians generated 311 kg per capita of residential
waste and in 2000, 353 kg per capita.” If we include C&D waste, the figures increase to 437 kg
per capita in 1998 and 476 kg per capita in 2000. According to the OECD, the per capita
municipal waste generated by Canadians in 1997 was 490 kg.”” Canada had the eleventh highest
rate of waste generation of the OECD countries in 1997, which was slightly lower than the
OECD average of 500 kg per capita (Table 3).

Canada’s waste generation decreased significantly during the mid-1990s. As recently as 1990,
Canada generated 630 kilograms of municipal waste per capita and was the third largest
generator of municipal waste per capita in the OECD, behind only the U.S. and Australia.

Table 3. Largest OECD per capita municipal waste generators

kg generated kg composted or | kg disposed In kg incinerated
Country . recycled per landfills per .
per capita . . per capita
capita capita
U.S. 720 194 396 122
Australia 690 N/A N/A N/A
Norway 630 158 391 82
Switzerland 600 240 84 276
Ireland 560 510 510 0
Iceland 560 56 426 62
Netherlands 560 230 112 174
Denmark 560 162 67 325
Austria 510 230 163 82
Hungary 500 — 475 25
Canada 490 108 363 20
OECD average 500 98 276 90

Source: OECD 1999, op. cit., Tables 7.2A and 7.2C.

Note: The data on waste generation and disposal are from different years for different countries, depending on data
available to the OECD. For Canada, the U.S., the Netherlands, Hungary, and Switzerland, data are from 1996; for
France, 1995; and for Austria, Denmark, Iceland, Ireland, and Norway, data are from 1997.

Of the 490 kg per capita waste generated, according to the OECD, Canada recycled 108
kg/capita and disposed of 363 kg in landfills and 20 kg through incineration. Canada’s per capita
landfill disposal rate is 32% higher than the OECD average of 276 kg per capita, though its
incineration rate is much lower (Figure 1). Although Statistics Canada does not provide data on
amounts of waste sent to landfills and incinerators, OECD does show that Canada recycled 110
kg per capita in 1998 and 113 kg per capita in 2000. Lower levels of landfill waste disposal in

¥ Statistics Canada 2003. Waste Management Industry Survey Business and Government Sectors 2000. Catalogue
no. 16F0023XIE, Tables 2.7 and 2.8. Per capita amounts calculated using a Canadian population of 30,248,400 in
1998 and 30,790,834 in 2000.

Y OECD 1999, op. cit.
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countries such as Switzerland, Denmark, Luxembourg, Japan, and Sweden can partly be
attributed to high levels of incineration. Japan and Sweden, for example, incinerate 69% and
42% respectively of their waste while Canada incinerates less than 6%.%

Figure 1. Municipal waste generation, disposal and incineration, OECD countries
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Source: OECD 1999. Towards More Sustainable Household Consumption Patterns, Indicators to Measure
Progress; and OECD 2001. OECD Environmental Indicators. Towards Sustainable Development.

Note: Waste generation data are from 1997 OECD estimates. “Disposal” refers to landfill disposal only. Waste
incineration estimates are from the mid-1990s. Landfill disposal and incineration data are from mid-1990s OECD
estimates. Recycling, composting, incineration and landfill disposal figures are not available for Australia.
Recycling, composting, incineration and landfill disposal figures for Turkey do not add up properly and are
therefore not considered in this evaluation. Consequently, the OECD average disposal in landfill and incineration
estimates do not include Turkey or Australia. Because Figure 1 uses a different OECD source than Table 3, the
figures do not match exactly, although they are fairly close.

4.2.2 Waste diversion

The OECD waste diversion estimates (Figure 2) are based on the percentage of total waste
generated that is recycled and composted. The percentage of diversion in OECD countries ranges

% OECD, October 1999. Towards More Sustainable Household Consumption Patterns, Indicators to Measure
Progress, Working Group on the State of the Environment. Waste incineration estimates are from the mid-1990s.
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from a high of 40% in Switzerland to a low of 0% in Italy, Hungary, and the Czech Republic.
Canada, with a diversion rate of 19%, ranks slightly above the OECD average of 16%.”! Using
fiscal year 2000-01 data as a basis for comparison, Nova Scotia’s 46% diversion rate ranks
higher than all the OECD nations.”

Figure 2. Municipal waste diversion from recycling and composting, OECD countries
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Sources: OECD 2001. OECD Environmental Indicators 2001: Towards Sustainable Development; and NSDEL
2001. Waste Diversion Calculations.

Note: OECD estimates for waste generation are from 1997. The percentages of waste recycled and composted are
from the mid-1990s. *The Nova Scotia estimate is based on NSDEL and HRM waste data from 2000-01. Nova
Scotia comparison is subject to the major caveats noted in the text and is presented for illustrative purposes only in
order to indicate that Nova Scotia is among the leaders in waste diversion internationally.

However, it is important to note that comparisons between Nova Scotia and OECD diversion
rates cannot be taken literally, given both the discrepancy in waste data calculation methods and
the difference in reporting years, and the Nova Scotia comparison is presented in Figure 2 for
illustrative purposes only. Also, the Nova Scotia diversion rate is based on diversion of waste
from landfills compared to the amount of waste sent to landfills in 1989. The OECD diversion
data are from the mid-1990s, at which time Nova Scotia diverted less than 10% of its waste from

' OECD 2001. OECD Environmental Indicators 2001: Towards Sustainable Development, op. cit.
82 NSDEL 2001. Nova Scotia Waste Diversion Calculations (April 1, 2000 to March 31, 2001).
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landfills. In addition, the OECD lacks an international protocol for reporting. OECD estimates
include three categories of waste: municipal, industrial, and nuclear, with the sources for each of
these waste streams varying according to country.

Despite these major caveats, a comparison between Nova Scotia and the OECD countries is
useful to demonstrate that Nova Scotia is now among the leaders in waste diversion
internationally, though other countries have undoubtedly also improved their waste diversion
rates since the mid-1990s.

Whereas there was a 22% increase in the OECD average waste generation between 1980 and
1997 (Figure 3), Canada’s waste generation decreased by 4% over the same period.*® In 1997,
Canada’s per capita waste generation was slightly below the OECD average. Canada’s decrease
in waste generation is largely due to the implementation of the National Packaging Protocol®
and the introduction of recycling and composting programs in the early 1990s.

Figure 3. Municipal waste generation trends, OECD and Canada, 1980 and 1997
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Source: OECD 1999, op. cit., Table 7.2A.

4.3 Canada — National & Provincial Waste Data Comparisons

Canada has long been one of the largest per capita waste producers in the world. From 1980 until
1990, municipal waste generation per Canadian increased by 24%. During the 1990s, however,
due to environmental contamination from landfills and increasing public pressure against the
placement of landfills and incinerators in local communities, dealing more effectively with waste
became a pressing issue for all levels of government. Governments and the public began to
recognize the need to give priority to waste management and waste reduction strategies.

% OECD 1999, op. cit., Table 7.2A.
% For more information on the National Packaging Protocol, see Appendix B of this report.

GENUINE PROGRESS INDEX 22 Measuring Sustainable Development



LA GPIL Atlantic

Consequently, the 1990s marked an end to Canada’s trend of increasing waste generation and
disposal and arguably the beginning of a revolution in how we deal with and think about waste.
Between 1990 and 1997, there was a 22% decline in municipal waste generation per capita in
Canada.”

In the late 1980s, two key national initiatives marked a transition in how Canadians viewed solid
waste. The first was a commitment by provincial Environment Ministers to divert 50% of solid
waste from landfills by the year 2000. The second was the introduction of a national packaging
protocol, which committed industry to reduce packaging by 50% (by weight), also by 2000.

At the same time, the introduction of municipal recycling and composting programs reduced
waste disposal in some provinces, though increases in Quebec and Alberta cancelled out the
gains elsewhere. Table 4 indicates that within Canada, success with waste reduction has varied
dramatically from province to province. Nova Scotia is the only province that achieved the 50%
waste diversion target established by the CCME in 1989. At 356 kg per capita, Nova Scotia’s
rate of municipal waste disposal was the lowest in the country in December 2000, and
represented a 50% decrease from 1989. A waste diversion rate of 394 kg per capita for the 2000-
01 fiscal year represented a 46% decrease from 1989 levels, according to Nova Scotia diversion
calculations. According to Statistics Canada’s Waste Management Industry Survey, Nova Scotia
disposed of 459 kg per capita of total waste in 2001, including waste from residential, C&D, and
ICI sources.

The information on waste disposal per capita in Table 4 is from Statistics Canada and does not
correlate with the OECD information in Figure 3 because of differences in the definition of
waste stream categories and in methods of calculation.

According to Statistics Canada, Nova Scotia’s per capita waste disposal was slightly higher than
the Canadian average in 1994. By 1996, the year Nova Scotia implemented its Solid Waste-
Resource Management Strategy, the province had the lowest per capita waste disposal rate in the
country — 14.6% lower than the Canadian average and 4% lower than the province with the next
lowest per capita disposal rate, British Columbia.®® The gap between Nova Scotia and other
provinces continued to widen after implementation of the plan, and by the year 2000, Nova
Scotia’s waste disposal rate was 39% below the Canadian average and 27% below the next
lowest province, New Brunswick.®’

Between 1994 and 2000, waste disposal per capita in Nova Scotia decreased by 40%, by far the
sharpest decline in the country. The next highest rates of decrease were in New Brunswick,
British Columbia, and Saskatchewan, which decreased their per capita waste disposal rates by
18%, 16%, and 11% respectively. During this same period, the Canadian average increased by
2%, largely due to increases in waste disposal per capita in Quebec (32%) and Alberta (6%)
(Figures 4 and 5).

% OECD 1999, op. cit., Table 7.2A.
8 Statistics Canada 2000, op. cit., Table 2.1.
57 Statistics Canada 2003, op. cit.
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Table 4. Per capita waste disposal for selected provinces, 1994-2000°

Provi Kilograms disposed per capita % change
rovinee 1994 1996 1998 2000 | 1994-2000
Newfoundland 840 673 671 762 -9%
Nova Scotia* 760 595 537 459 -40%
New Brunswick 760 672 623 625 -18%
Quebec 710 754 755 936 +32%
Ontario 670 623 612 640 -4%
Manitoba 340 836 848 819 -3%
Saskatchewan 910 883 827 811 -11%
Alberta 860 876 869 914 +6%
British Columbia 760 622 614 638 -16%
Canada Average 730 697 688 746 +2%

Sources: Statistics Canada 2000, op. cit.; and Statistics Canada 2003, op. cit.

Notes: Data for Prince Edward Island, Yukon and Northwest Territories were suppressed to meet the confidentiality
requirements of the Statistics Act. Data for Quebec are based on a different survey method and are not necessarily
comparable to other provinces. Disposal data are from all sources: residential, C&D, and ICI and are thus higher
than the Nova Scotia figures for municipal waste.

* The decrease listed for Nova Scotia is based on fiscal year reporting. The 50% decrease in waste disposal cited
elsewhere in this paper is based on percent decrease since 1989 and was only accomplished for one reporting period,
December 31, 2000. The figures in Table 4 are not comparable to the 46% diversion figure cited elsewhere, which is
the rate of decrease in landfill disposal between 1989 and 2001.

58 While Nova Scotia was the first province to have achieved the target of 50% diversion of solid waste according to
CCME criteria, many other regions have introduced new waste diversion programs and have achieved high
diversion rates. Some jurisdictions have claimed diversion rates higher than Nova Scotia, but have used different
methods to calculate their diversion rates. Edmonton, for example, has constructed one of the largest municipal
composting facilities in the world and has claimed diversion rates of 75%. However, the Edmonton calculations do
not follow CCME criteria. For example, Edmonton’s diversion rate includes only residential waste and is not based
on 1989 disposal rates. PEI introduced a composting and recycling system in 2002 that is similar to that used in
Nova Scotia and claims a current diversion rate of 66%. According to Garth Simmons, PEI Department of
Environment and Energy (personal communication, April 2004), PEI achieved a 54% rate of diversion in 2000.
Simmons claims that PEI “achieved the 50% diversion rate in the year 2000 regardless of how it is calculated.”
However, PEI calculations are based on percentage of total waste handled and include waste that is incinerated to
create energy as a form of diversion. Detailed PEI data comparing current diversion rates to that of 1989 are not
available for analysis and therefore the PEI calculations do not meet CCME criteria and are not comparable to those
of Nova Scotia. The PEI waste-to-energy incinerator burns 30 kilotonnes of municipal waste per year, with the
resulting steam being used to run a district hot water heating system. For more information on the PEI system, see:
www.nrcan.ge.ca/es/etb/cetc/cetc01/htmldocs/factsheet charlottetown_pei_district_heating_system_e.html.
According to NSDEL’s Barry Friesen (personal communication, May 2004), CCME criteria do not support
incineration, with or without energy recovery, as a form of diversion. While the issue of incineration is beyond the
scope of this report, Friesen provides three arguments against incineration as a form of solid waste diversion. First is
the question of energy efficiency. Because of their chemical makeup, waste-to-energy incinerators require extensive
emissions control and this takes a lot of energy from the fuel that is being expended. As such, very little net energy
is recovered from the incinerator. Secondly, incineration of municipal waste is highly dangerous to the environment
because of the dioxins and furans that are emitted. These substances are so dangerous that they are slated for virtual
elimination under the Canadian Environmental Protection Act, the federal Toxic Substances Management Policy,
and the CCME Policy for the Management of Toxic Substances. Third, incineration does not capture the energy
already spent in making a product. While plastic yields a high amount of energy when incinerated, two to four times
the energy available has already been expended in making the plastic. When this energy is taken into consideration,
the energy efficiency for incinerating plastics would be only about 4 to 7%.
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Figure 4. Waste disposed per capita, Canada and provinces, 1994-2000
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Figure 5. Change in percent diversion of waste, Canada and provinces, 1994-2000
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4.4 Nova Scotia Diversion Rates

4.4.1 The local story

As noted, in 1989, the CCME established a target to reduce waste disposal per capita by 50%
from 1989 levels by December 31, 2000. This target has become the benchmark for waste-
resource management strategies across Canada. By this means of calculating diversion rates
(comparison with 1989 disposal rates as the baseline), Nova Scotia was the only province to
achieve this target in 2000, and remains closest to maintaining the target, with a diversion rate of
46% in 2001.

NSDEL uses the official CCME definition of solid waste: “any material, product, or by-product
for which the generator has no further use and which is discarded for management at waste
disposal facilities. This definition excludes wastes that are associated with primary resource
extraction or harvesting, conventional air pollutants and liquid effluents that may be discharged
from processing or manufacturing sites and soil as a result of contaminated sites clean-up
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programs.”® Examples of wastes included in and excluded from this definition of waste are
listed in Table 5.

Waste disposal in 1989 totalled 641,375 tonnes, or 0.726 tonnes (726 kg) per capita. The
challenge for Nova Scotia, therefore, using 1989 as a base year, was to create a system that
would divert a minimum of 0.363 tonnes (363 kg) per capita per year within a four-year period.”

Table 5. Examples of wastes included in and excluded from CCME/NSDEL definitions of
“waste”

Included
Yes No
Municipal sewage sludge and septage v
Industrial sludge
Fish wastes from processing or use as fertilizers
Farm manure
Market garden waste
Tree prunings (including orchard)
Rubble (man-made materials) v
Aggregates (gravel, rocks)
Mineral — mine or mill tailings
Soil — clean or contaminated
Wood pallets v
Auto hulks/metals v
Virgin land clearing waste (from lumbering or other v
resource based industry)
Land clearing waste (from construction and demolition, v
farm clearing and highway construction)
Lead acid batteries and household hazardous wastes 4
Liquid wastes v
Primary resource based waste v

Waste type

SEYANANAN

SR

Source: NSDOE 1999. Nova Scotia Solid Waste Resource Recovery Semi-Annual Report, September 1999.

Note that diversion rates are based upon the amount of waste diverted in relation to the amount
of waste sent to final disposal (landfills or the CBRM incinerator) in 1989, and are calculated on
a per capita basis. Before 2001, the rates were calculated every six months. After 2000, the rates
were calculated based on the fiscal year, which ends March 31. For example, NSDEL calculates
the waste diversion rate for the 2000-01 fiscal year as the percent difference in waste sent for
final disposal between the 2000-01 fiscal year (0.394 tonnes per capita) and the waste sent for

% NSDOE 1999. Nova Scotia Solid Waste Resource Recovery Semi-Annual Report, September 1999. Based on the
CCME definition defined in Study of The National Solid Waste Inventory 1994, prepared for the CCME Solid Waste
Management Task Group by SENES Consultants Limited, August 1995.

" NSDEL 2001. Nova Scotia Diversion Calculations (April 1, 2000 to March 31, 2001).
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final disposal in the 1989 calendar year (0.726 tonnes per capita). The 2000-01 fiscal year waste
diversion rate therefore equals 46%."" Figure 6 below indicates the tonnes of waste diverted per
capita in Nova Scotia from 1997 to 2001.

Nova Scotia successfully met the 50% target by diverting 0.37 tonnes per capita in the second
half of 2000, a waste diversion rate of 51% per capita of 1989 levels (Figure 6). In 2000-01,
however, Nova Scotians diverted only 0.34 tonnes per capita, a 46% reduction of 1989 levels.”?

Figure 6. Estimated tonnes diverted per capita in Nova Scotia, 1997-2001, as percentage of
waste disposed in 1989
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Source: NSDEL 2001. Nova Scotia Diversion Calculations (April 1, 2000 to March 31,2001).

Note: 1989 refers to the calendar year, whereas 1997-2001 refer to fiscal years. The fiscal year runs from April 1-
March 31. For example, the fiscal year 2001 runs from April 1, 2000-March 31, 2001.

The decline in diversion in the 2000-01 fiscal year could be due in part to higher rates of
consumption and therefore greater waste generation, resulting from increased economic
growth.”” However, when one looks at annual changes in GDP per capita in relation to diversion
rates, the correlation is not a direct one. The annual rate of GDP growth per capita was greater
between 1998 and 1999 (5.3%) and between 1999 and 2000 (4.0%) than it was between 2000
and 2001 (2.8%) when the diversion rate fell (Figure 7). GDP growth per capita increased again
to 4.1% between 2001 and 2002, while the diversion rate for 2001-02 held steady at 46%."*

! bid.

7 Ibid.

7 Statistics Canada 2002. Gross domestic product, expenditure based, at 1997 prices. Provinces and territories.
Available at www.statcan.ca.

" NSDEL 2003. Status Report 2003. Available at www.gov.ns.ca/enla/emc/wasteman.
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Overall per capita GDP in Nova Scotia has actually grown steadily since 1996, from $20,967 in
1996 to $22,671 in 1998 to $24,815 in 2000 to $26,568 in 2002, signifying increased per capita
consumption, which in turn may lead to increased waste generation.

However, this is clearly not the whole story, with many factors at play. For example, early gains
in waste diversion are likely to be larger than later gains, as materials become increasingly
difficult to recycle. There is also a wide disparity in diversion rates among different regions
within Nova Scotia. Further study is clearly needed to assess why Nova Scotia as a whole has not
continued to make gains in waste diversion since 2000.

Figure 7. Annual changes in per capita expenditure-based gross domestic product and
diversion rates
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Source: GDP figures: Statistics Canada Expenditure-Based GDP, Table 384-0002. Available at www.statcan.ca.
Accessed November 2003.

Nova Scotia is divided into seven Solid Waste-Resource Management Regions, as shown in
Table 6. Each region sends annual reports to the NSDEL, which then calculates diversion rates
for each region. These are calculated in the same way as the provincial rates, i.e., in comparison
to the total amount of waste per capita disposed in landfills or incinerated in 1989.
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Table 6. Nova Scotia Solid Waste-Resource Management Regions

Region 1: Cape Breton Region 5: Valley

Cape Breton Regional Municipality, Inverness, The Municipalities of Annapolis, Kings,

Victoria, Richmond & Port Hawkesbury Berwick, Bridgetown, Hantsport, Kentville,
Middleton and Wolfville

Region 2: Eastern Region 6: South Shore/West Hants

Municipality of the District of Guysborough Towns of Shelburne, Lockeport, Bridgewater,

Municipality of the County of Antigonish Lunenburg, Mahone Bay and Windsor

Municipality of the Town of Antigonish Municipality Districts of West Hants, Chester,

Pictou County Lunenburg, Queens Region and Shelburne

Region 3: Northern Region 7: Western

The Municipality of the County of Colchester Town and County of Digby, Clare, Argyle, Town

The Municipality of East Hants of Yarmouth, District of Yarmouth, Barrington,

Cumberland County Clark’s Harbour

Region 4: Halifax

Halifax Regional Municipality

Within Nova Scotia, HRM achieved the highest diversion rate: 59% in the 2000-01 fiscal year,
compared to amounts disposed in 1989. In the 2001-02 fiscal year, HRM’s diversion rate stood
at 58%. Only HRM and the Annapolis Valley regions successfully attained the 50% waste
diversion target in the 2000-01 fiscal year. These two regions, however, represent almost 50% of
the population of Nova Scotia. Several areas within other regions also attained at least 50% waste
diversion compared to 1989 disposal levels. These areas include East Hants, Lunenburg
(Municipal District and towns within Lunenburg County), and Queen’s Regional Municipality.
Cape Breton had the lowest waste diversion rate per capita in the province at 25%, followed by
the Western region at 27% per capita (Figure 8).”

In assessing comparative diversion rates, it is important to distinguish relative from absolute
levels of diversion. On a relative basis, HRM in 2001 had the highest diversion rate in the
province in relation to 1989 levels. However, the Annapolis Valley actually disposed of less
waste per capita on an absolute basis in 2001. In fact, many regions argue that HRM’s success in
achieving such a high diversion rate over 1989 levels is partly due to its high level of waste
disposal in 1989. For example, to meet its 50% waste diversion target over 1989 levels, the HRM
region was required to reduce waste per capita to at least 0.42 tonnes. In contrast, the Western
region, which had the lowest waste disposal level in 1989, had to reduce waste disposal to 0.28
tonnes per capita to attain 50% waste diversion. In other words, the use of 1989 benchmarks to
assess comparative diversion rates may create a skewed picture of actual levels of current
success, as each region’s benchmark is different.

To place all regions on an equal footing in terms of absolute amounts of waste diverted per
capita, Figure 9 indicates the amount of waste disposed per capita in 1989 and 2001. The
Annapolis Valley achieved the best results in the province in terms of absolute reductions in
waste disposed between 1989 and 2001. The South Shore, including Lunenburg County, tied
with HRM for second place. The gap between HRM and the Western, Northern, and Eastern

' NSDEL 2001. Nova Scotia Diversion Calculations (April 1, 2000 to March 31,2001).

GENUINE PROGRESS INDEX 30 Measuring Sustainable Development



LA GPIL Atlantic

regions is much narrower when absolute quantities of waste are considered, rather than
percentages diverted in relation to 1989 disposal levels.

Figure 8. Waste diversion rates in Nova Scotia Solid Waste-Resource Management Regions
in 2001, in relation to total amounts disposed in each Region in 1989
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Source: NSDEL 2001. Nova Scotia Diversion Calculations (April 1, 2000 to March 31,2001).

Figure 9. Estimated waste disposed by Nova Scotia Solid Waste-Resource Management
Region, 1989 and 2001 (tonnes per capita)
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If Nova Scotia had continued to dispose of the same amount of waste per capita in 2001 as it did
in 1989, it would have sent almost 700,000 tonnes of waste to landfills in 2001. The actual
amount of waste disposed in Nova Scotia in 2001 was just over 370,000 tonnes, a savings of
nearly 330,000 tonnes.”® Figure 10 compares total waste actually disposed in various regions of
Nova Scotia in 2001 with waste that would have been disposed had per capita waste disposal
rates remained at 1989 levels. Had Nova Scotia continued to dispose of waste at 1989 levels
(0.73 tonnes per capita), it would have sent an additional 1.1 million tonnes of waste to landfills
between 1996 and 2001.”

Figure 10. Total waste disposed in Nova Scotia in 2001 compared to the amount that would
have been disposed had per capita waste disposal remained at 1989 levels
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4.5 Municipal Waste Generation and “GAP”

It is extremely difficult to compare diversion numbers between jurisdictions in different
provinces and countries because of an array of different approaches to measuring and reporting
waste generation figures. For example, some municipalities include disposal of large appliances
and furniture, as well as curbside collection of waste from commercial establishments and
multiple unit dwellings, while others do not. This lack of consistency in measurement methods

" NSDEL 2001. Nova Scotia Diversion Calculations (April 1, 2000 to March 31, 2001).

7 This report recognizes that factors other than Nova Scotia’s own waste management strategy, such as the National
Packaging Protocol, contributed to Nova Scotia waste diversion during this period, since less waste was generated.
We use this example to highlight the large amount of cumulative waste that would have been disposed if the 1989
per capita rate of waste disposed had remained constant.
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has made it very difficult to compare or aggregate municipal, provincial, and even federal waste
generation and diversion data.

In early 2000, a non-profit organization called Corporations Supporting Recycling (CSR)
established a Canada-wide group to examine municipal waste flow and diversion statistics in an
effort to apply standardized principles and practices to measuring waste flow. The result was the
development of “Generally Accepted Principles” (GAP), which is a measurement protocol that
ensures a consistent format for measuring and reporting waste flow and waste diversion data at
the residential level.”® The main challenge facing the GAP model is its inability to record subtle
differences in waste management systems. In addition, the GAP model is a measurement and
reporting tool, and does not include a process to verify the data provided by municipalities.”
According to the GAP protocol, municipal solid waste is “any material for which the generator
has no further use and which is managed at waste disposal, recycling, or composting sites.”™

Table 7 shows categories included in and excluded from the GAP definition of municipal solid
waste. The GAP figures for amounts of waste disposed exclude C&D wastes, which are
estimated to be about 30% of the HRM waste stream. Also excluded are wastes from ICI sector
and from resource extraction, some of which are included in the HRM figures. For these reasons,
the GAP estimates are not directly comparable to those of HRM. However, the usefulness of the
GAP estimates is that they allow us to make comparisons among some Canadian municipalities
(Figure 11). Use of the GAP protocol is currently confined largely to Ontario and Alberta
municipalities, but it will hopefully be adopted more widely over time. HRM is still the only
region in Nova Scotia to report according to the GAP protocol.

Although many municipalities have still not endorsed the GAP protocol, the number of
participating municipalities is growing, allowing for more consistent municipal waste generation
comparisons. It is assumed that most municipalities that participate in the GAP protocol have
waste management plans in place, so the GAP diversion numbers are not indicative of Canada as
a whole. In fact, the municipalities reporting waste generation, diversion and disposal statistics
according to GAP are likely among the leaders of waste management in the country. For this
reason, the waste generation and diversion statistics in Figures 11-14 may be assumed to be
much better than Canadian averages.

The average residential waste generation for municipalities with available GAP statistics is 374
kg per person per year, 259 kg or 69% of which is disposed of in landfills.*! As mentioned
above, these estimates are considerably lower than those presented earlier because they leave out
C&D and resource extraction wastes. Based on calculations by NSDEL, the HRM disposal rate
was 350 1§2g per capita, when construction and demolition and resource extraction wastes are
included.

" CSR 2001. Introduction to “GAP” — A Protocol to Measure Municipal Solid Waste Flow. Available at
WWW.CSI.OTg.

” Maria Kelleher, CSR. Personal communication, 2002.

80 CSR 2001, op. cit.

1 CSR 2001, op. cit. The information compiled for this report includes only those municipalities which had a
complete data set that was accessible through the web site (www.csr.org) in November 2001.

%2 NSDEL 2001. Nova Scotia Diversion Calculations (April 1, 2000 to March 31, 2001).
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Table 7. Categories included in and excluded from the GAP definition of “municipal solid
waste”

Included,
Category Included | Excluded | but separate
category

Wastes associated with primary resource extraction
or harvesting

Agriculture wastes

Mining wastes

Conventional air pollutants

Liquid effluents discharged from manufacturing sites
Clear or contaminated soil used as landfill cover

Nuclear wastes

Liquid and hazardous wastes
Auto hulks

Pathological wastes

Gaseous wastes

ANENANENENEANANENENENENERN

Gravel and rocks

Residential waste managed on-site (back-yard v
composting) and off-site

Industrial, commercial and institutional waste that is v
managed off-site

C&D waste disposed of at municipal landfills v

Biosolids from municipal waste treatment that are v
managed at landfill sites

Source: CSR 2001, op. cit.

When C&D and resource extraction wastes are excluded, according to the GAP protocol, HRM
GAP figures indicate an annual residential waste generation rate of 351 kg per person. This is
6% below the average for municipalities reporting according to the GAP protocol. HRM’s
landfill disposal rate of 152 kg per person, however, is the lowest disposal rate among all the
GAP-reporting municipalities and is 41% below the GAP reporting group average of 259 kg per
person. The municipality with the next lowest amount of waste disposal per person is the
municipality of Georgina, Ontario, with an average of 171 kg (Figure 11).%

%3 CSR 2001, op. cit.
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Figure 11. GAP estimates of generation and disposal of waste per capita, selected Canadian
municipalities
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Diversion rates for the GAP protocol are calculated (as were the OECD diversion rates) as the
proportion of the total amount of waste generated that is diverted from landfills by being
reintroduced back into the flow of materials. This is different from the diversion definition used
by the CCME. The CCME and Nova Scotia diversion goal refers to a 50% diversion of waste

from landfills and incinerators compared to the per capita amount being sent to these facilities
for disposal in 1989.

HRM, according to the GAP protocol, has a residential diversion rate of 57%, the highest
diversion rate out of all the municipalities with GAP reports available. The HRM diversion rate
is nearly twice as high as the GAP average (Figure 12).

The HRM’s leading diversion rate can be attributed to its high level of organic material
diversion. Of total waste generated in HRM, 30% is organic material that is diverted from
landfills. The GAP average is only 8%. With the exception of Guelph (27%), Orillia (17%), and

Peterborough (12%), no other municipalities have an organic diversion rate above 10% (Figure
13).
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HRM’s recyclable diversion rate is 17%, equal to the GAP average. Northumberland (30%),

Georgina (29%), Peterborough (26%), and Orillia (26%) have the highest diversion rates for
recyclables (Figure 14).

HRM’s average recyclable diversion rate is therefore relatively low compared to some other
municipalities. This suggests that this is an area that can be improved upon to further reduce
waste disposal rates in HRM and Nova Scotia. It is important to note, however, that boxboard in
HRM is composted rather than recycled, which may account for a slightly lower rate of recycling
and a correspondingly higher diversion rate for organics.™

Figure 14. GAP recyclables diversion rates, selected Canadian municipalities
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4.6 Conclusions

Based on diversion and other waste management data, Nova Scotia is clearly a leader both
nationally and internationally in waste diversion. At the international level, Nova Scotia’s waste
diversion rate is among the best of all OECD countries. Along with Switzerland, the
Netherlands, and Austria, Nova Scotia leads the world in waste diversion.

% Marcus Goodick, HRM. Personal communication, 2004. Approximately 2,500 tonnes of boxboard are included
with organic material.
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Within Canada, Nova Scotia is the first province to have achieved the 50% diversion of solid
waste target established by the CCME. Unfortunately, Nova Scotia has not maintained the 50%
target achieved in the 2000-01 fiscal year, but has slipped back to a 46% diversion rate in the
fiscal year 2001-02. This may be due in part to increased consumption and waste generation, but
Nova Scotia’s inability to make further gains in waste diversion since the end of 2000 clearly
involves a wide range of factors that merit further exploration.

Within Nova Scotia, the HRM and Valley regions lead the province with diversion rates of 59%
and 51% respectively (compared to 1989 disposal levels). When absolute levels of waste are
considered, the Annapolis Valley disposes of the smallest amount of waste per capita at 0.32
tonnes, followed by HRM and the South Shore at 0.35 tonnes per capita. Compared with other
municipalities that report within the GAP framework, HRM has the highest diversion rate, twice
as high as average diversion rates of other municipalities. HRM’s success can largely be
attributed to its high level of organics diversion. Thirty percent of HRM’s total generated waste
is organic material that is diverted from the landfill, the highest of any Canadian municipality
reporting within the GAP framework and well above the GAP average of 8%. HRM’s average
rate of recycling when compared to other municipalities reporting within the GAP framework
indicates the potential for further improvements in this area.

5. Strategy Component Evaluation

5.1 Introduction

Recycling and composting are the primary methods used by Nova Scotia to meet its diversion
goals. The accessibility, material flows, and comprehensiveness of recycling and composting in
Nova Scotia help explain the success of the Nova Scotia solid waste-resource system.

In addition to recycling and composting, several other indicators were identified by the GPI
Solid Waste-Resource Steering Committee® as critical factors affecting the success of solid
waste-resource management in Nova Scotia.
Other dimensions of Nova Scotia’s solid waste-resource system addressed here therefore
include:

e permanent disposal facilities;

e cducation;

e HHW;

e (C&D waste; and

e illegal dumping activity.

85 Members of the GPI Solid Waste-Resource Steering Committee included: Fred Wendt, Waste Analyst; HRM,
Barry Friesen, Manager, Solid Waste-Resource Division, NSDEL; Bob Kenney, Waste Resource Analyst, NSDEL;
a representative of RRFB; Meinhard Doelle, former Executive Director, Clean Nova Scotia; Eric Hundert,
Environment Canada; Ronald Colman, Executive Director, GP1A4tantic.

GENUINE PROGRESS INDEX 38 Measuring Sustainable Development



LA GPIL Atlantic

In addition, it should be noted that the Province’s ban on uncontrolled open burning of wastes
has contributed to a significant decrease in air pollution (see Section 8.5).

Although these indicators do not address all facets of the solid waste-resource system, they do
provide an indication of the program’s key strengths and weaknesses. In addition, the data
behind these indicators provide baseline information for future evaluations of the Nova Scotia
solid waste-resource system.

5.2 Recycling

2001 Nova Scotia Highlights

e 98% of Nova Scotia’s population has access to curbside recycling

e In2000-01, Nova Scotia collected 51,000 tonnes of residential materials curbside for
recycling

e Nova Scotia has recycled more than one billion beverage containers

Based on a waste characterization study done in Lunenburg, Nova Scotia, approximately 56% of
the residential curbside waste stream is made up of products that have the capacity to be
recycled. Organics, which will be explored in the following section, represent 34% of the
residential curbside waste stream.™

Reintegrating materials back into the economy through recycling offers several benefits. The
most obvious is the landfill space that would otherwise be required to dispose of these materials.
In addition, even when the energy costs of recycling are factored in, recycling still creates
substantial resource and energy savings by displacing the need for new materials in the economy
and by extending the life of materials already in use. Paper produced from recycled paper, for
example, is estimated to save 4,100 kWh of energy per tonne compared to paper produced from
virgin material. This is enough energy to power the average home for six months.*” The
aluminium industry, which has extremely high energy requirements for extraction and
manufacturing, claims to realize up to a 95% energy savings through resource recycling.®*®

The USEPA recently developed energy factors that capture the energy impact of different waste
management methods. The results indicate that waste management measures that include
diversion through recycling save energy compared to disposal in a landfill. Whereas the specific
energy savings vary by type of material, all of the major material categories demonstrate net
energy savings when recycled to replace products that would otherwise be manufactured from
virgin materials (Table 8).

% RRFB 2000. A Study to Determine the Composition of Residual Solid Waste & Recyclables in the Municipality of
the District of Lunenburg, Nova Scotia, Draft Report. The breakdown of the waste stream is as follows: paper and
paperboard 24%; glass 9%; ferrous 9%; aluminium 1%; plastics 10%; multi-material waste 4%; textiles 3%;
organics 34%; special care wastes 5%; other wastes 1%.
:; Grogan, P.L. 2001. “Fat And Happy (And Cold).” BioCycle Journal.

Ibid.
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Table 8. Energy savings per tonne of waste recycled

Material Energy savings
Paper 8.5 million Btu
Plastic 20.1 million Btu
Glass 2.4 million Btu
Steel Cans 18.4 million Btu
Aluminium Cans | 166.9 million Btu

Source: Choate, A. & H. Ferland 2002. Waste Management and Energy Savings: Benefits by the Numbers. In the
above table short tons were converted to metric tonnes.

5.2.1 Energy costs of recycling

The recycling process — from curbside pickup, trucking to recycling facilities, and transformation
into a raw resource — requires energy, which can in turn produce greenhouse gases (GHGs) and
other air pollutant emissions. The major energy savings created by recycling are outlined above.
However, any argument for the environmental benefits of recycling must also look at the
environmental impacts of the recycling process itself. Bailey argues that commercial and
industrial recycling makes good economic sense but curbside recycling does not.* He maintains
that the cost of collecting recyclables is so high that residential recycling programs do not pay for
themselves and in fact require government subsidies to operate.

After curbside pickup, Nova Scotia’s recyclables are trucked to regional material recovery
facilities.” From there, they are baled and shipped to reprocessing facilities in Nova Scotia,
across Canada, the U.S., and even Asia. For example, Nova Scotia’s aluminium goes to Alcan
Aluminium Ltd. facilities in New York and Kentucky, while most glass goes to New Brunswick.
Tetrag)laks usually go to Toronto, and milk cartons go to various places including Ontario and
Asia.

Goodick examined energy inputs of recycling in Nova Scotia including door-to-door pickup,
transportation, and reprocessing.”> “The energy used in collection wasn’t significant compared to
the savings you get from recycling these materials” Goodick concluded.” Still, he reports that
provincial trucking for pick-up of residential waste has nearly doubled since the province
introduced its comprehensive recycling and composting program.

Goodick’s analysis looks at the life cycle burdens of environmental factors such as GHG
emissions, in relation to specific waste management practices. His “life cycle analysis” provides
a longer-term look at the costs and benefits of the province’s waste system and “...attempts to

% Bailey, J. 1995. “Waste of a Sort: Curbside Recycling Comforts the Soul, but Benefits are Scant.” Wall Street
Journal Jan. 19, 1995, p. Al

% Recyclables that are not part of the RRFB’s deposit system go to various recycling centres, depending on region
and market value.

! Jerome Paris, Operations Manager, RRFB. Personal communication, January 2003.

2 Goodick, M. 2002, op. cit.

% Marcus Goodick, HRM. Personal communication, January 2003.
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encompass all the relevant associated impacts including the upstream and downstream impacts of
a particular undertaking from raw-materials acquisition to final disposal.”**

A straight-up, non-life cycle comparison of the 1989 and 2001 waste management systems
shows that the 2001 system uses more energy, yet produces fewer GHGs, acid gases, and smog
precursors. The improvements resulted primarily from the ban on open burning of waste
combined with reduced emissions from the Sydney incinerator, better leachate collection at
landfills, and a reduction in CO, equivalent emissions at landfills because of diverted organics.”

The 1989 waste management system — the “old” system, with no comprehensive recycling and
organics pick-up — used an estimated 112,000 gigajoules (GJ) of energy, but produced
considerably more GHGs than the 2001 system. By comparison, energy use resulting from the
2001 system more than doubled, to an estimated 227,000 GJ of energy. However, the new
system produced CO, equivalent GHG emission savings of 93,000 tonnes.”

A life cycle analysis shows that the 2001 system actually uses less energy than the 1989 system
and leads to even greater GHG savings than estimated above.”” When all environmental impacts
were converted to energy consumed, the net change between 1989 and 2000-01 was a decrease
of 65,165 GJ in the energy consumed. Goodick estimates that overall, the 2001 system produced
CO, equivalent GHG emission savings comparable to the emissions from 42,800 cars.”

5.2.2 Jobs

There is a positive correlation between recycling and job creation. For example, studies suggest
that for every 10,000 tonnes of plastic recycled, roughly 86 jobs are created.” These jobs tend to
be local, which contributes to the economic stability of the region. Recycling within Nova Scotia
is directly responsible for approximately 1,011 jobs. Some estimates indicate that up to 1,800
waste management jobs in the province can be attributed to recycling.'” However, it must be
acknowledged that some of these are low-paying, low-skilled jobs.

Recycling costs money. Although New York City is currently recycling glass and plastics, in
2002, the city suspended glass and plastics from its recycling program. New Y ork City Mayor
Michael Bloomberg defended his decision based on the argument that it costs US$240 a tonne to

% Goodick, M. 2002, op. cit.

% Ibid, pp. 98-99.

% Ibid, pp. 98-99.

°7 Ibid. See Table 44 in Appendix A of this report.

% Tbid.

% Sierra Club 2001. Trash Transfer Toolbox. Online at www.sierraclub.org/trashtransfer/dc.asp. The exact quotation
is: “For every 10,000 tons of plastic recycled, 96 jobs are created.” For consistency, we have converted the numbers
to metric tonnes in the report and adjusted the jobs numbers accordingly.

1% Bob Kenney, NSDEL. Personal communication, January 2002. The breakdown of total jobs related to waste
management in Nova Scotia is estimated as follows: manufacturers 626 (most are recycling related); haulers 522;
Enviro-Depots 334; landfills 301; hazardous waste 269; recycling facilities 151; asbestos 80; composting facilities
72; construction and demolition 70; scrap metal dealers 122; tire recycling/re-treading 61; other 488 (many of these
are recycling related). 1,800 of these jobs can be attributed to recycling.
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recycle these materials as opposed to simply landfilling them at US$130 a tonne.'®' He based his
decision entirely on the direct economic costs of recycling and not on a full cost accounting
perspective, which would have included the full economic, social, and environmental costs and
benefits of the two systems. As indicated throughout this study and in other GP1A4¢tlantic
analyses, a full cost accounting approach to decision making provides a more accurate and
comprehensive mechanism to determine the true economic impacts of policy decisions. One
economic benefit of recycling, not included in Mayor Bloomberg’s analysis, is job creation.

The cost-benefit section of this report demonstrates that the Nova Scotia Solid Waste-Resource
Management Strategy generates direct employment benefits ranging from $2.8 million to $3.9
million and indirect employment spin-off jobs worth $3.7 to $5.1 million annually. This
assessment, included in the cost-benefit analysis, includes only a small portion of the jobs
actually created as a result of the Strategy. Because a cost-benefit analysis should only include
net social benefits, it can only count new jobs estimated to have been created from the
unemployment rolls and excludes jobs estimated to have been taken by those previously
employed in other industries.

5.2.3 Access to curbside recycling

The number of households with curbside recycling is an indication of the solid waste-resource
program’s accessibility. Curbside recycling provides a convenient means for households to
participate in the recycling program and indirectly provides an indication of the quantity of
material being recycled. Ideally, more people with access to curbside recycling programs will
mean more recyclable materials being diverted from permanent disposal.

Critics suggest that although access to curbside recycling makes recycling easier, ease is not
enough to ensure that households comply with the program. HRM has an assertive program to
increase participation and compliance. It places stickers on recyclable bags and green bins with
non-compliant or improperly sorted material. The stickers include a telephone number that
householders can call for information on proper sorting techniques. An HRM representative will
visit households that receive recurring warnings, to further educate household members about
recycling procedures within HRM.'%?

Lunenburg has a similar program to enforce its collection by-law. If residents fail to sort three or
more items correctly, their bag is rejected and returned with a sticker that explains the

problem. This system has been in place for about four years. According to Richard Wilson,
Lunenburg Recycling Program Coordinator, about 10% of Lunenburg households are still sorting
items incorrectly. Lunenburg has found that for every percentage point increase in residential
diversion, there is about a half percentage point drop in rejections.'® This indicates that as
participation grows and the program becomes more widely accepted, compliance also increases.

19" Bradley, J. 2002. “New York City Reneges on Recycling,” E-Magazine XIII (5), September-October 2002.
12 Bred Wendt, HRM. Personal communication, October 2002.
19 Richard Wilson, Recycling Coordinator, Lunenburg Recycling. Personal communication, 2002.
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By 2001, 98% of Nova Scotia residents had access to curbside recycling pick-up. The remaining
2% includes several native reserves in the Cape Breton region. While many native reserves
within the province have access to curbside recycling programs, reserves such as Eskasoni,
Whycocomagh, and Chapel Island do not. (With funding from the RRFB and CBRM, the
Eskasoni Band Council introduced a curbside recycling program in 2003.) The remaining portion
of the 2% represents residents in Cumberland County (and the towns within) who do not yet
have municipal curbside collection of waste or recyclable materials. Residents in these areas
must contract collection of these materials privately or bring their materials to a drop-oft depot.

It should be noted that the most recent 2003 RRFB’s list of Nova Scotia’s waste diversion
accomplishments claims that “100% of Nova Scotians have curbside recycling.”' As well,
NSDEL’s Status Report 2003 of Solid Waste-Resource Management in Nova Scotia, states that
“99% of Nova Scotians have curbside recycling.”'?” Because this report relies on the full 2001
data set, the latest complete data set available at the time these materials were assembled, we
continue to use the 98% access figure throughout this report, while acknowledging that further
improvements may have been made since that time.

Between 1995 and 2001, access to curbside recycling increased by about 70% (Figure 15).
Hidden in the expansion figures is the fact that the quantity and type of materials picked up in
curbside recycling have also grown. When curbside recycling was introduced in Kings County in
1989, for example, the municipality collected only cans, glass and newspaper.'® Curbside
recycling in Kings County now includes corrugated cardboard, newspaper, mixed paper,
beverage containers, steel/tin food cans, glass food containers, aluminium food cans, aluminium
plates, plastic containers #1- #6, milk cartons, plastic LDPE #4 bags and #2 plastic bags.'”’

Compared to other provinces, Nova Scotia households have the greatest access to curbside
recycling in the country. Statistics on access to curbside recycling are not available nationally
and are only tracked by certain provinces. Based on those provinces reporting, British Columbia
has the second highest level of access to curbside recycling, at 83%, while about three-fourths of
households in Ontario and Alberta have access (Figure 16).'"

1% RRFB 2004. Nova Scotia’s Waste Diversion Accomplishments. Available at:
http://www.rrfb.com/pages/Secondary%20pages/accomplishments.html. Accessed April 12, 2004.

13 NSDEL 2003. Status Report 2003 of Solid Waste-Resource Management in Nova Scotia, p. 4.

1% Brian Van Rooyen, Valley Waste Resource Authority. Personal communication, 2002.

""" NSDEL 2002. Accepted Materials Breakdown for Municipalities, August 2002,

1% NSDEL 2002. Status Reports of Solid Waste-Resource Management in Nova Scotia. Available at
www.gov.ns.ca/enla/emc/wasteman/docs/status01.pdf. British Columbia: Recycling Council of British Columbia
2000. B.C. Municipal Solid Waste Tracking Report. Available at www.gov.bc.ca/soerpt/03-1-domestic-waste.html;
Ontario: Recycling Council of Ontario 2001. Fact Sheet 2000. Available at www.rco.on.ca; and Alberta: Licia
Paddison, Alberta Environment, Municipal Solid Waste Program. Personal communication, 2001.
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Figure 15. Access to curbside recycling in Nova Scotia, 1987-2001
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Sources: NSDEL 1997-2001. Status Report of Solid Waste-Resource Management in Nova Scotia (Years 1997,
1998, 1999, 2000, 2001). Percentage of population with curbside recycling for the years 1989, 1991, 1993, 1995 are
estimated based on discussions with Bob Kenney and the late Mike Leblanc of NSDEL, and with Brian Van Rooyen
of Valley Waste Resource Authority in March 2002. As noted earlier, the most recent 2003 NSDEL Status Report
indicates a 99% recycling access rate, and the RRFB claims 100% access for 2003.

Figure 16. Households with access to curbside recycling, selected provinces
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Sources: NSDEL 2002. Status Reports of Solid Waste-Resource Management in Nova Scotia. Available at
www.gov.ns.ca/enla/emc/wasteman/docs/status01.pdf. British Columbia: Recycling Council of British Columbia
2000. B.C. Municipal Solid Waste Tracking Report. Available at www.gov.bc.ca/soerpt/03-1-domestic-waste.html;
Ontario: Recycling Council of Ontario 2001. Fact Sheet 2000. Available at www.rco.on.ca; and Alberta: Licia
Paddison, Alberta Environment, Municipal Solid Waste Program. Personal communication, 2001.
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5.2.4 Material flows

The quantity and types of material flowing through the recycling system provide measurable
information that can help track the success of solid waste-resource management programs.

While precise records are kept of the amounts of residential waste recycled, Nova Scotia does
not have a means of tracking the other types of materials that are recycled. The Solid Waste-
Resource Management Strategy bans many materials from landfills and therefore much ICI and
C&D waste must be recycled. In assessing the success of the recycling efforts of the province,
these other types of recyclables should be included.

Goodick estimated that 51,000 tonnes were collected curbside for recycling in Nova Scotia in
2000-01."" This amounts to 54 kg per capita. Based on bi-annual surveys, Statistics Canada
reports that Nova Scotia collected 145,602 tonnes of materials for recycling in 2000.""° This
excludes the 12-14% of materials collected for recycling that end up being disposed in landfills
because they are not suitable for recycling.''' This is a conservative estimate because it is based
on numbers from the year 2000 and the amount of recycling for 2000-01 is expected to be higher
(Figure 17). Estimates for 2001 are not yet available.'"?

Figure 17. Recycled material processed, Halifax Regional Municipality, 1997-2002
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Source: HRM 2002.

Note: Data for 2002 is a projection based on quantities processed in the first six months of the 2001-02 fiscal year
(April 1, 2001-September 30, 2002).

19 Goodick, M. 2002, op. cit.

10 Statistics Canada 2003, op. cit.

"1 Jim Bauld, Solid Waste Manager, HRM cited in Di Tosto, J. 2003. The Fate of Your Waste, Halifax Commoner,
University of Kings College School of Journalism, October 31, p. 7.

"2 Statistics Canada 2003, op. cit.
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The Statistics Canada numbers are based on a survey of major haulers, and include C&D and ICI
materials, whereas Goodick’s numbers do not. Goodick’s figures were based on a survey of
curbside and ENVIRO-DEPOT™ recycling in Lunenberg County, with results extrapolated to
Nova Scotia. There is no single, accurate estimate of the materials recycled in Nova Scotia.

HRM, which accounts for nearly 40% of the Nova Scotia population, has had a 35% increase in
the amount of material being recycled since 1997 (Figure 17).'"> However, caution must be
exercised in using increased tonnage as an indicator of progress. The quantity of material being
recycled is not simply a function of participation in recycling programs; it also reflects the level
of household consumption, economic activity, and waste generation. A higher number, therefore,
does not necessarily indicate a more benign environmental impact. Instead, it may partly reflect
higher levels of waste generation.

5.2.5 Comprehensiveness

The capacity of recycling initiatives to include different materials and reach different segments
of the population ultimately leads to higher recycling rates and is indicative of the program’s
success. We have already noted, in Section 5.2.3, that the quantity and type of materials picked
up in curbside recycling have grown in the last ten years from initial collection only of cans,
glass, and newspaper to include corrugated cardboard, mixed paper, and plastics. There is no
doubt that the 1995 Solid Waste-Resource Management Strategy dramatically expanded the
comprehensiveness of recycling programs in Nova Scotia.

Side Bar 1. Car Bags Help Tourists Recycle

Innovative Idea

In the summer of 2001, NSDEL introduced a mini blue bag program designed to help tourists
travelling through Nova Scotia keep their recyclables from ending up on the road side or in the
landfill. This program was funded by RRFB Nova Scotia.

In total, 100,000 mini blue recycling bags for cars, trucks and vans were distributed to tourists
visiting Nova Scotia.

According to then Minister of Environment and Labour, David Morse, “Nova Scotia is the only
place in North America — maybe in the world — offering mini blue bags for vehicles.”

For more information visit: www.gov.ns.ca/enla/newsrel.htm.

5.2.6 Deposit-refund system for beverage containers

The Beverage Container Recycling Program is based on a ten cent fee charged on all beverage
containers (excluding milk cartons) sold in Nova Scotia. Half of this deposit is refunded when

113 Fred Wendt, HRM. Personal communication, 2002. HRM population estimate of 367,502 is taken from NSDEL
2001. Nova Scotia Waste Diversion Calculations (April 1, 2000 to March 31, 2001).
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cans and bottles are returned to an ENVIRO-DEPOT™., The remaining five cents is allocated
primarily to enviro-depots, transportation contractors, and regional processing centres to cover
handling fees with the remainder used for administrative costs. In addition, at least 50% of
RRFB Nova Scotia’s net revenues from programs are distributed to municipalities as diversion
credits, based on the amount of waste they divert from disposal.''* This is the only waste
management system in Canada that provides, in addition to grants, on-going financial support to
municipalities, by a formula that rewards waste diversion.

Table 9 shows the income and expenses for the province’s deposit-refund system for the fiscal
year 2000-01 (excluding operational administrative expense, which is not broken out for each
program by the RRFB).'"

Table 9. Revenues and expenses for the Nova Scotia Beverage Container Recycling
Program, 2000-01 ($C2000)

Revenues
Deposits (minus HST) $22,261,350
Sales of recyclable material $3,722,331
Total Revenues $25,983,681

Expenses
ENVIRO-DEPOT™ handling fees $5,816,425
Local cartage $895,427
Regional processing $741,077
Freight in $78,527
Deposit refunds $9,645,383
Total expenses $17,176,840
Net income $8,806,841

Sources: RRFB 2001. Annual Report; Controller, RRFB. Personal communication, February, 2004.

In September 2001, Nova Scotia recycled its billionth beverage container, representing an
average of over 1,000 containers recycled per person since the program’s inception in 1996.'°
The success of the program has steadily increased, with a return rate of 83% in 2001, up from
78% in 1997 (Figure 18).

There is a direct correlation between deposit-refund programs and higher beverage container
recycling rates. A study conducted in the U.S. found that in 1999, the ten states with beverage
container deposit-refund programs had a beverage container-recycling rate of 72%. That same
year, the forty states without beverage container deposit-refund programs had a beverage
container recycling rate of 28%."'” Nova Scotia’s 83% beverage container return rate clearly

"% M. Catherine McCarthy, RRFB. Personal communication, May 2004.

"5 RRFB 2001. 2001 Annual Report.

116 M. Catherine McCarthy, RRFB. Personal communication, 2004.

""Beck, R.W. 2001. Understanding Beverage Container Recycling: A Value Chain Assessment prepared for the
Multi-Stakeholder Recovery Project, Stage 1. Cited in Morris, J. 2002. “Economic Policy Options to Correct the
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demonstrates the success of the program and the effectiveness of the province’s deposit-refund
system.

Figure 18. Beverage container return rate in Nova Scotia, 1997-2001""®
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Source: RRFB 2001, op. cit.

5.2.7 Tire recycling

On January 2, 1997, the Used Tire Management Program, run by the RRFB, began collecting
used tires for recycling. There are approximately 900 registered tire retailers throughout the

province participating in the program.'" Table 10 shows that over 3 million tires have been
recycled since 1997.

Table 10. Total number of tires recycled in Nova Scotia, 1998-2001

1998 1999 2000 2001 Total
Total number of tires recycled 572,383 | 755,469 | 831,720 | 842,200 | 3,001,772

Source: RRFB 2001.

Failure of Competitive, Free Markets to Correctly Price Recycling Versus Garbage Collection/Disposal,” The
Uneconomist, May-June 2002.

8 RRFB 2001. Helping Nova Scotians Help The Environment, 2000 Annual Report; and RRFB 2001, op. cit.
"9 RRFB 2001, op. cit.
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Most of these tires are recycled by Atlantic Recycled Rubber in Kemptown, near Truro, Nova
Scotia, and are processed into crumb rubber. Innovative uses of crumb rubber include its
application as a road base in Port Hawkesbury and Digby County (the rubber acts as an insulator
to reduce damage caused by frost), and as Field Turf on sports fields all over North America,
includig% three in Nova Scotia. Tire recycling directly creates 18 full-time jobs in Nova

Scotia.

When tires are purchased in Nova Scotia, a $3 fee per car tire and $9 charge per truck tire is
added to the purchase price to fund the initiative. Any surplus funds have been used to clean up
old tire stockpiles.'*! The RRFB pays a fee to a private facility for collecting and processing the
tires. These costs are indicated below as cost of sales. Other costs incurred by the private facility,
as well as proceeds from the sale of recycled products, do not appear in the RRFB financial
statements or in Table 11 below.'?

Table 11. Revenue generated through the Nova Scotia Used Tire Management Program
($C2000)

Fiscal year | Revenues | Cost of sales Balance
1998-1999 2,829,676 1,851,977 977,699
1999-2000 3,051,570 1,876,903 1,174,667
2000-2001 2,730,840 1,694,238 1,036,602

Source: RRFB 2001.

5.2.8 Stewardship programs

Waste reduction depends largely on the cooperation of industry. Stewardship programs highlight
industry support for waste management goals and for the diverse range of waste reduction
initiatives. Nova Scotia has stewardship agreements with the battery, beverage, dairy, newsprint
and paint industries, and with tire and oil retailers. There is also a sharps disposal agreement for
disposal of used needles.

Nova Scotia has more stewardship programs in place than any other province in Canada at this
time (Table 12). Because no comparative database for these programs exists at the national level,
GPl1Atlantic collected information on these programs from each province.

The Dairy Stewardship agreement with the Atlantic Dairy Council provides funding annually to
municipalities for recycling dairy containers and for advertising the recycling program on side
panels of milk cartons.'* '** The Sharps Stewardship Agreement between NSDEL, the

120 M. Catherine McCarthy, RRFB. Personal communication, 2004.

12l RRFB 2001, op. cit.

122 Controller, RRFB. Personal communication, February 2004.

12 Nova Scotia Milk Packaging Stewardship Agreement, February 1, 2000. Available at
www.gov.ns.ca/enla/emc/wasteman. Accessed February 2004.
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Pharmacy Association of Nova Scotia and the Canadian Diabetes Association provides for the
safe management of residentially generated syringes, lancets, and pen needles.'>> Members of the
Pharmacy Association of Nova Scotia provide containers in which residents may safely dispose
of the sharps, and also will accept filled containers for recycling.'*

Table 12. Stewardship programs by province

NS | NF [PEI | NB | PQ | ON | MB | SK | AB | BC
Beverage containers v v v v v v 4 4 v v
Tire recycling v — - - v 4 v v v v
Sharps v — — - — _ _ _ _ _
Milk containers v — — - - v v _ _ _
Paint v - - - v _ _ _ _ v
Pharmaceuticals v — — - — - - — — v
Used oil v v v v v v v v v v
Pesticide compounds — — — — — — v v v —
Batteries v v v v v v v v v v

v =program in place  — = no program exists

Sources: Newfoundland: Department of Municipal and Provincial Affairs 2001. Solid Waste Management
Planning Synopsis Report; Nova Scotia: NSDEL 2001. Status Report of Solid Waste-Resource Management in
Nova Scotia. Available at www.gov.ns.ca/enla/emc/wasteman/docs/status01.pdf; New Brunswick: Tim Leblanc,
New Brunswick Department of Environment. Personal communication, 2001; Quebec: Recyc-Quebec 2000. Plan
d’action quebecois sur la gestation des matieres residuelles 1998-2008; Ontario: Ontario Ministry of Environment
and CSR 2001. Municipal 3Rs in Ontario: 2000 Fact Sheet; Manitoba: Pollution Prevention Branch, Manitoba
Conservation 1999. Regional Integrated Waste Management Action Plan and Recommendations. Available at
www.gov.mb.ca; Saskatchewan: The Saskatchewan Environmental Protection Branch 2000. Recycling in
Saskatchewan, 2000 Annual Report; Alberta: Licia Paddison, Waste Analyst, Alberta Environment, Municipal
Solid Waste Program. Personal communication, 2001; and British Columbia: Recycling Council of British
Columbia 2000. B.C. Municipal Solid Waste Tracking Report. Available at www.gov.bc.ca/soerpt/03-1-domestic-
waste.html.

Note: For provinces listed as having programs in place, all jurisdictions within that province may not necessarily
have access to the specified program.

However, industry contributions to some of these stewardship agreements (newsprint) are
modest compared to the full cost of managing their sectors’ waste materials. The remaining costs
are borne by citizens through general tax revenues. For example, Nova Scotia recently signed
stewardship agreements with its daily and weekly newspapers, which produce 20,000 tonnes of
paper each year. Together, the newspapers donate about $200,000 of in-kind advertising space to
allow the province and municipalities to “educate the public about environmental issues.”'*’ The
$200,000 in-kind payment works out to roughly $10 for every tonne of newsprint generated and
does not include flyers. Does it cover the costs of recycling newsprint? “Not by a long shot,”

124 Bob Kenney, NSDEL. Personal communication, February 18, 2004.

123 Memorandum of Understanding between NSDEL, the Pharmacy Association of Nova Scotia and the Canadian
Diabetes Association. Available at www.gov.ns.ca/enla/emc/wasteman. Accessed February 2004.

126 Bob Kenney, NSDEL. Personal communication, 2004.

127 RRFB 2002. Annual Report, p. 9.
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says Richard Cotton, Chair of Regional Chairs of the waste management districts and a
councillor for Richmond County.'*® The newspapers are under no obligation to cut down on
newsprint or make payments more reflective of the total cost of recycling newsprint.

While the province has no formal stewardship agreements with the fast food industry, it has
made progress on voluntary agreements with many fast food outlets. By law, fast food businesses
are supposed to sort their organic and recyclable materials. However, while most comply on the
kitchen side of their facilities, many provide no recycling and composting containers for
customers’ waste.

The regional waste management districts and provincial government have held discussions with
the fast food industry with the aim of enacting a stewardship agreement by April 1, 2003. Since
April 1, 2003, regional waste facilities have refused to accept organic and recyclable materials
from the fast food industry.'?’ But no formal stewardship agreement was yet in place as of
February 2004.

However, several major fast-food chains, such as Tim Hortons and McDonald’s, have begun
voluntary source separation, with well-marked bins for organics, recyclables, and other
wastes."”* McDonald’s is expected to release a provincial plan for source separation in 2004."'
Tim Hortons has also conducted clean-ups around its stores and provided some educational
material on litter, but the firm continues to manufacture cups that cannot be recycled at
municipal facilities.

A number of the materials that are the most costly to recycle or divert, such as some plastics and
mixed material packages, have neither been included in disposal bans nor brought into producer-
pay stewardship programs. Thus, some industries have, in effect, received a perverse incentive
for their continued use of these materials. These materials remain virtually impossible to recycle
without industry bearing any of the associated waste management costs. The absence of disposal
bans and industry-funded stewardship agreements has therefore encouraged the continued (and
even expanded) use of these materials for packaging and product manufacture. Many industry
sectors such as the retail dry goods, housewares, toys, and home supplies industries, are still
making no contribution to stewardship.

Critics also question the actual commitment of many industries to waste diversion despite their
stewardship agreements. Nova Scotia dairies recently introduced twist-off tops on their two-litre
milk containers. The new lids cannot be recycled and the new design came with a price increase
to consumers. There was no industry consultation on this decision either with the provincial
waste division or with recycling facilities throughout the province.

128 Richard Cotton, Chair of Regional Chairs of the Waste Management Districts. Personal communication,
February 2003.

12 1dem. On behalf of the province’s seven regional waste management districts, Cotton sent a letter in October
2002, to the associations that represent the fast food industry. In that letter, the regional waste facilities stated that as
of April 1, 2003, they would reject fast food industry waste trucks carrying organic materials and recyclables mixed
in with their regular garbage.

30 Bob Kenney, NSDEL. Personal communication, February 23, 2004.

131 Barry Friesen, NSDEL. Personal communication, May 18, 2004.
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Side Bar 2. Prince Edward Island Refillable Container System

Global Leaders

In Prince Edward Island there are over 40 million refillable containers used and re-used every
year.

In 1977 PEI banned most non-refillable beverage containers. This means that all beer and soft
drinks produced in PEI are in refillable glass bottles. There are over 40 million refillable
containers used and re-used every year. On average each container is re-used 17 times (some
containers up to 40 times) before being crushed and recycled.

To complement this progressive program, PEI’s refillable beverage container system, operated
by Seaman’s Beverages Ltd., boasts a 97% recovery rate. This incredible recovery rate can be
attributed to good citizen stewardship and a highly effective return program that allows
containers to be returned to supermarkets, convenience stores, or depots.

Other Global Leaders:
e Denmark: 100% of all domestic beer and soft drinks must be sold in refillable bottles.
e Maine U.S.: Ban on non-recyclable beverage containers.

Sources: Container Recycling Institute 1998. Beverage Container Re-use and Recycling in
Canada, p. 39-40; Kim Griffin, Seaman’s Beverages Ltd. Personal communication, 2001; and
Saphire, D. 1995. Cases Reopened — Reassessing Refillable Bottles, Government and Industry
Options for Promoting the Use of Refillable Bottles in the U.S., p. 249.

5.2.9 Where are our materials recycled and where do the products go?

The materials being recycled and the products created from the recycled material have a direct
impact on Nova Scotia’s economy. Resources are re-circulated through the economy, bringing
jobs and income to Nova Scotians. Only 7-8 years ago, most of these same materials were
regarded as disposable. How these materials are kept within the economy and where they end up
sheds light on the impact of recycling on Nova Scotia. Table 13 is based on a similar table
published by the NSDEL and is printed here with the Department’s permission.
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Table 13. Manufactured products made from recyclable materials

Material Nova Scotia Recycler End Product in Nova Scotia
Used tires Atlantic Recycled Rubber, Colchester Cmmbed rubber (may be used as playground
padding)
Used tires A number of companies, e.g., Eastern Tire

(mainly truck
tires)

Services, New Glasgow; Crown Tires Services,

Lunenburg; Miller Tire, Dartmouth

Re-treaded into new tires

Canadian Keyes Fibre Egg cartons, carry out trays, food containers
Newspapers Thermocell Insulation
Port Hawkesbury Wall board
Minas Basin Pulp and Power, Hantsport Liner board
Maritime Paper, Dartmouth Cardboard boxes made from liner board
Cardboard
Crown Fibre Tube Inc, Kentville Spna tubes and cardboard cores made from
liner board
PET plastics NOVAPET Inc., Amherst PET
NOVAPET Inc., Amherst Cleaned and sorted flaked HDPE
HDPE plastics | ROPAK Canada Inc., Cumberland County Plastic pails
Scotia Plastics, Shubenacadie Drainage tubing
Mixed plastics | NOVAPET Inc, Amherst Cleaned and sorted flaked
Glass — Wine | Enviro-Glass, Dartmouth Aggregate
bottles Vintage Glass, Lunenburg Decorative pieces
Food and yard | Compost facilities Compost
waste Farmers Direct land application
Used cooking | Rothsay, Truro and S.F. Rendering Ltd.,
oil and animal | Canard, Kings County Animal feed
by products
Compost fac