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Dams leave various environmental effects on local communities and
watersheds, during the stages of construction, operation and end of useful
life. The current research was carried out to evaluate the environmental
effects of the Farrokhi Dam in the operation phase on the physical, cultural,
economic and social environments. In this research, the modified Leopold
matrix and the modified rapid impact assessment matrix were used. Positive
and negative effects were studied and valued. The stability of the Phillips
method was evaluated and its results were compared with the modified
Leopold matrix and the modified rapid impact assessment matrix. The
results of the rapid impsct assesment method showed that evaporation with
a coefficient of -14.25 has the most negative effect. Besides, regardless of
secondary consequences, agricultural development is the most positive
effect of dam construction with a factor of 105. Based on the results, the
Phillips stability factor for Farrokhi Dam was equal to 2.87. Therefore,
despite the presence of some positive effects, it was found that the cultural
effects of Farrokhi dam construction were completely negative and the
most negative effect of Farrokhi dam is in the field of evaporation.

© Authors, Published by Environment and Water Engineering journal. This is an open-access
article distributed under the CC BY (license http://creativecommons.org/licenses/by/4.0/).

Introduction

sustainable development. There are various
methods for evaluating and depicting the results

Dams play an important role in the civil
development plans of countries. Nevertheless,
the negative consequences of dam construction
on humans and the environment are of interest to
researchers. For example, serious problems arise
in water quality over time, including the
production of taste, smell and microbial
contamination. The concept of environmental
impact assessment refers to the review, analysis
and evaluation of planned activities with the aim
of ensuring environmental health and their
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of the activities of a project or development. The
analysis of the effects is done using special
methods, checklist, matrix, networks and map
overlay. The matrix method itself is divided into
several categories: simple matrix, step-by-step
matrix, Leopold matrix, Moore matrix, weighted
matrix, Peterson matrix, and rapid impact
assessment matrix. Among these, the Leopold
matrix has received much attention. In this
research, the effects of the construction of
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Some Consequences of Farrokhi Dam Construction

Farrokhi Dam in physical, chemical, cultural,
socio-economic environments were investigated
with the help of matrix type methods.

Material and Methods

Farrokhi storage dam is located near Farrokhi
village, located 41 km from Qaen city in South
Khorasan province. The Leopold matrix has
many advantages, including summarizing the
negative and positive effects of the project in the
stages of implementation and operation. Other
advantages of the matrix include its simple
structure and the ability to perform multi-criteria
evaluation. In this method, a matrix is formed in
which the activities within the project in the
construction phase are specified in its columns
and various environmental factors (biological,
economic-social, physical, chemical, cultural and
strategic) are specified in its rows. In
summarizing the effects, the average positive and
negative effects are calculated for each activity
and each environmental factor. Leopold matrix
method has attracted the attention of researchers
due to its high accuracy, investigation in two
phases of construction and operation, and other
positive features. The rapid impact assessment
method is based on the average semi-quantitative
values that can be rated for each of the criteria.
Quantitative evaluation in this method is based
on five separate criteria. Important evaluation
criteria are divided into two categories: Group A,
criteria that are important for the situation and
can individually change the obtained score. The
values of each group of these criteria are
calculated using simple formulas. Investigating
potential or actual sustainability in the
environmental impact assessment process is an
important factor in decision-making. The most
important advantage of stability determination is
that by choosing the most stable option, its
results are compared with the results of the
modified Leopold matrix and the most desirable
and appropriate option is determined. The
designed matrix was completed by the regional
experts and the average scores were used as the
evaluation criteria. The averaged positive and
negative effects on environmental components
were calculated using the Leopold matrix
method.

Results

In this research, the calculations were done using
Leopold's average matrix to calculate the
environmental factors. The average result of
positive and negative effects on the components
is determined using the Leopold matrix method.
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If things like historical monuments, shrines,
elimination of people's livelihood and
unemployment of villagers, the transformation of
livelihood from producer to service or consumer,
which are included in the cultural part, will make
the construction of the dam less justified. The
result of the present research was compared with
the results of another study in which the
environmental effects of Farrokhi dam were
calculated using the ICOLD matrix method. In
the results of the mentioned research, it is stated
that the most negative effects of the Farrokhi
dam in the construction phase and on the
biological environment and then on the physical
environment and the most positive effects have
also been observed in the economic and social
environment. This is consistent with the results
obtained from the modified Leopold matrix of
this research. To carry out the environmental
assessment of Farrokhi dam by means of a rapid
impact assessment matrix, according to the
matrix obtained from the questionnaire and
averaging, the values of ES, AT and BT were
calculated. Then the final assessment (ES) for
environmental effects has been done using the
rapid impact assessment method (Table 1).
According to the results, 11 of the 19 existing
environmental effects (about 58%) were positive.
The use of the environmental impact assessment
method using the rapid assessment matrix also
showed that the main part of the positive effects
of the Farrokhi dam is in the case of agriculture
and the most negative effect is in the field of
evaporation. Also, the results show that the
environmental effects of Farrokhi dam in the
field of noise pollution, drinking water supply,
air pollution, sedimentation of the dam reservoir
and migration using the rapid assessment method
are neutral. In this research, for the option of the
conditions after the construction of the dam and
based on the existing relationships, the
environmental value was calculated as 1.6, the
amount of conditions necessary for human life
and survival was -1.27, and finally the stability
coefficient was calculated as 2.87. Then the
value of the stability coefficient is calculated and
based on the positive or negative value of this
coefficient, it is determined whether the dam is
stable or unstable. Also, the results of the
stability calculation are consistent with the
results of the evaluation of the environmental
effects by the modified Leopold matrix.
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Table 1 Average matrix of Rapid Impact Assessment

E 0 g g 5 g5 =z g B 5 _ % <

5 xQ': = o) A A O n 8 -2 %) A
A2 2 25 15 0 15 0 0 25 15 15 5 2 05 1 15 2 15
A2 2 3 1 0 05 0 25 15 15 2 1 105 0 0 215
B 4 4 4 3015 2 1 1 4 25 25 4 4 35 25 35 3 35 35
B, 3 4 4 305 2 05 05 4 2 2 35 2 2 1 35 25 2 3
Bs 25 25 3 205 2 05 05 15 15 15 2 2 25 2 15 25 25 25
Bi 2 2 3 2 115 151 215 15 2 15 2 2 15 15 15 15
Ar 4 4 75 15 0 075 0 0 625 225 225 4 15 2 025 0 0 4 225
Br 115 125 14 10 35 75 35 3 115 75 75 115 95 10 75 10 95 95 105
Es 46 50 105 15 0 563 0 0 719 169 169 46  -14 20 188 0 0 38 236

Conclusions

In this research, the cultural, physical, chemical
and socio-economic consequences of the
Farrokhi Dam project were determined using two
modified Leopold matrix and rapid impact
assessment methods, and the following results
were obtained:

1. The dry weather conditions of the region have
made the use of the dam to provide water for the
downstream agricultural lands to be considered.

2. The stability of the Farrokhi Dam based on the
Philips and Mondal method was a confirmation
that the results of the modified Leopold matrix
are correct.

3- The construction of the dam will increase the
water shortage in the long term by increasing the
evapotranspiration and preventing the infiltration
of floods into the plains and the banks of the
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river. It should be noted that, for a more
comprehensive evaluation, many more variables
need to be investigated in the environmental
assessment of a dam. Without considering all of
them, it is not possible to make a general
conclusion about the environmental assessment.
Therefore, the results obtained in this research
were based on the limited number of parameters
whose information was available, and also only
for Farrokhi Dam.

Data Availability
The data can be sent by the correspounding
author via email.
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Fig. 1 Location of the region under study
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Property Value River Water Quality Destruction of Pastures
Drinking Water Supply Groundwater Quality Groundwater Level

Reservoir Dam Sedimentation
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Fig. 2 Environmental assessment of Farrokhi dam
using the modified Leopold matrix method
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