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1. Introduction

The increasing production of wastes due to the population growth, industrial development and human
tendency to consumerism are among of the most important issues which now have become one of the biggest
global concerns (Vahab Zadeh, 2009; Sehker and Beukering, 1998). Urban development and rising of living
standards especially in developing countries also has been very effective in this field (Glawe et al., 2005).
Environmental threats arising from the neglect of proper disposal of waste cannot be overlooked (Lorber et
al, 1998). Unfortunately, in our country, especially in the past few decades, incorrect policies and
uncontrolled exploitation of natural resources have brought many changes and vulnerability for the
environment and if the scientific, technical and management instruments are not handled to deal with the
crisis and the problems, future prospects will be very concerned (Taheri et al., 2014). One of the tools that
have been welcomed for prediction and reducing the negative effects of important construction projects is
Environmental Impact Assessment (EIA) (Monavari, 2004). EIA including highly efficient methods which by
recognizing the environment and understanding its importance, be examined the effects of different activities
a project on environmental components (Canter, 1996). One of the most common ways used in the
environmental impact assessment of often development projects is the matrix technique. Tabriz as the largest
and the most industrialized city in North West of IRAN is faced with a very inappropriate situation about
waste management in its disposal site. This study will try to use two different matrices (RIAM and Leopold)
to carry out environmental impact assessment of the current municipal waste landfill in Tabriz and finally
with regard to the results, the various options be recommended for the implementation.

2. Methodology

Environmental impact assessment, taking into account the current situation was conducted for three
other options (sanitary landfill, construction of waste recycling plant and also the composting plant with
burying of residuals) which is already in the landfill was not implemented. Current activity currently takes
place in Tabriz's landfill is open dumping that in this option pollutants resulted from wastes enters to the
environment without any barrier and provide context for the spread and growth of harmful organisms. In
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addition to field visits to begin assessment work, experiences and information of environment organization's
experts also was used to collect the needed data.

2.1. RIAM Matrix

The assessing process by RIAM focuses on four categories of environmental components, which are
defined as follows (Pastakia and Jensen, 1998):

1- Physical/chemical (PC)

2- Biological/ecological (BE)

3- Sociological/cultural (SC)

4- Economic/operational (EO)

There are two important criteria for assessing by RIAM:

The values assigned to each of these criteria are determined by a few simple formulae as follows: scores
given to each of the criteria in group (A) are multiplied with each other and the scores given to each of
criteria in group (B) are added together and finally sum of the group (B) scores are multiplied by result of
group (A) scores to provide a final assessment score (ES) for the condition. The process for RIAM in its
present form can be expressed as:

(A) Criteria that are of importance to condition, and which can individually change the score obtained.

(B) Criteria that are of value to the situation, but individually should not be capable of changing the score
obtained.

(A1)x(A2)=AT

(B1)+(B2)+(B3)=BT

(AT)x(BT)=ES

Where (A1) and (A2) are individual criteria scores for group (A); (B1), (B2) and (B3) are individual
criteria scores for group (B); AT is the result of multiplication of all (A) scores; BT is the result of summation
of all (B) scores and ES is environmental score for the condition. After the calculated environmental scores
were classified in the ranges, the results are presented as tables, figures and charts and finally the overall
score for each of the options is calculated by the algebraic sum of total calculated values for each range.

2.2. Leopold Matrix

In this method, a matrix is formed which details of the project activities in construction and operation
phases are written in its columns and various environmental factors are written in its rows. Finally, in the
intersection square, intensity and scope of work of each of the project's activities on environmental
parameters is predicted and evaluated (Makhdoum, 2009). Also to pluralization and analysis of the Leopold
Matrix in order to select the most suitable option, algebraic sum of total values in the column of the matrix is
calculated and decisions are made based on them.

3. Results and discussion

The first option (open dumping) and the continuation of current process after the evaluation by RIAM
matrix achieved -627 score which had the lowest value among the other proposed alternatives. So the results
showed that except for some minimal positive impacts, this option has many negative effects for the
environment, because the wastes without any separation and pre-processing are discharging into the
environment and leachate from the wastes directly impact on the quality of surface water and groundwater.
Leopold matrix for this option was conducted only in the operation phase, because of the construction and
building works for this option were conducted before the environmental impact assessment. Most of the
negative effects of open dumping option according to the results of the Leopold matrix was noticed to
biological environment (-1601 score) and the ultimate value of matrix for this option was calculated -3900
which again had the lowest value among other options because of the extreme negative and destructive
consequences. Finally, according to the results of both matrices, the continuation of current trends in the
landfill from an environmental perspective was concluded unacceptable.

For the second option (sanitary landfill) after evaluation by RIAM matrix a value at approximately -350
was calculated and won the third place in terms of priority options. Also based on the results of the Leopold
matrix, this option was the third priority for replacement and eventually total scores of this option in phases
of construction and operation were calculated -1242. Construction of wastes recycling plant as the third's
study option based on the results of RIAM matrix achieved -259 score and won the second priority for
replacement. Leopold matrix for the recycling option as with the previous option was implemented in two
phases of construction and operation and the results, second priority for this option offered again. Total
obtained scores in both phases were-280 that the most of negative effects was noticed for the social /
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economic components. But the production of compost as a fourth proposed option based on the results of
both matrices had the highest priority for implementing compared to other options. Compost production in
RIAM matrix method achieved -222 value. Given the high percentage of biodegradable materials in Tabriz's
municipal wastes, the obtained product from compost can be used as fertilizer by local farmers. Leopold's
matrix results also confirmed the first priority for composting option (-276) and assessed permissible
establishing the compost plant.

4., Conclusions

EIA is the process of identifying the results of an action at the moment or proposed action in the future
and its underlying purpose is identification, evaluation and anticipating the chemical, physical,
environmental, social and economically effects of industrial and development activities on the environment. A
tool that was used in this study for this purpose was matrix method that in each of the embedded cells were
evaluated subjectively. The enlargement of impacts and their significance and in a short time qualitative data
were converted to quantitative and comparable information. According to the results of this study, Tabriz
landfills tragic situation cannot be hidden from public view, because in no way there is no possibility to
continue and must be selected a viable alternative. Therefore, this study presents an analysis and tools for
environmental impact assessment and initial environmental assessment that will allow to decision-makers,
managers, and urban planners to enter the issue with a wider view especially in executive works to have a
comfortable understanding of the subject.
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