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1. Life Cycle Assessment
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1. Introduction

Solid Waste is one of the unavoidable products of every society that necessitates the establishment of
municipal solid waste management (MSWM) system. One of the most important parts that could play an
important role in promoting municipal waste management system is waste disposal method. Selecting
appropriate waste disposal method is a complicated and multi criteria issue that should be considered
regarding environmental, social, economic and technological aspects (ASTM, 2006). The aim of this study
was to compare different scenarios of municipal solid waste disposal options in terms of environmental and
economic and select the best scenario using Life Cycle Assessment (LCA) approach. In accordance with the
ISO standard I1SO- 14044 (2006), an LCA consists of four interrelated phases (Fig. 1) (ISO 14044, 2006),

and are presented as follows:

Goal definition and scoping. inventory analysis whereby the resources consumed and pollutants released
over the defined life cycle of a product or service are inventoried. 3-impact analysis whereby the inventoried
parameters are aggregated to produce an overall indication of environmental impact; and interpretation
analysis, whereby the significance and relevance of results of the inventory and/or impact analysis are used
to improve the environmental performance of the system.

Goal & Scope

difinition s ~
Inventory > .
.- Interperetation
analwvsis < =P
Impact
asesment . -

Fig. 1. The phases of an LCA according to ISO 14044 (2006)
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2. Methodology

Waste sampling was performed according to Standard Test Methods ASTM D5231-92 (ASTM, 2008),
ASTM D4687- 95 (ASTM, 2001) and ASTM D6009-12 (ASTM, 2009). Stages of life cycle assessment in this
study are as follows:

a) goal definition and scoping: Compare scenarios for selecting the best-case scenario is waste disposal.
Components of the burden of environmental assessment, water pollution, air pollution and energy
consumption and waste has left. For this purpose, 15 defferent scenarios were considered

b) data collection and Inventory stage: The Life Cycle Inventory (LCI) was accomplished using Integrated
Waste Management (IWM) model.

c) The life cycle impact assessment: In general, this taxonomy is consistent with that identified by the
International Organization for Standardization (ISO) for conducting the life cycle inventory and life cycle
impact assessment phases of a complete LCA:

Stage 1 Stage 2 Stage 3
Raw data o Eco-Index
y Invenfory | Classification and) - _Cf_ e

caleuthtions Characterization | P | Weighting

Fig. 2. Three stages of the life cycle impact assessment (Boustead et al., 2000)

e Inventory compiling a list of relevant inputs and outputs of a system.

¢ The classification and characterization stages, where the inventory data are grouped together and summed
in an appropriate manner so that each of the grouped data sets describes some environmental facet of the
system.

¢ These grouped data sets are multiplied by some weighting factor and summed to give an overall index or
limited set of indices. So based on modeling MET, the relative weight of each category are calculated (Boustead
etal, 2000).

3. Results and Discussion

Results of the model were allocated to five categories consisting of energy consumption, greenhouse gases,
acid gases, photochemical gases and toxic emissions. In every category, the ecological index as a quantitative
measure to compare scenarios was calculated and finally the economic assessment of each scenario was
conducted.

4., Conclusion

Using option including 60% landfills and 40% compost was selected as a short time preferred choice of
municipal waste disposal in Ramsar regarding both environmental and economic aspects. Also integration of
compost, landfill and recycling (by ratio 80%, 10% and 10% respectively) was considered as a long time plan
for municipal solid waste disposal in Ramsar city.
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