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water from April 2019 to March 2020. The results showed that the
K.ermanshah parameters of BODs, TDS, CaCOs;, NHj3, Cu, and NO; were in the
River unfavorable category in comparison with the standards of hot and cold-

water fish farming. Comparison of CWQI index in cold-water fish
farming in different months showed that the highest and lowest numerical
values of the index with values of 70.02 and 60.37 were observed in
February and December, respectively. Also, the numerical values of the
index in warm-water fish farming were observed as the highest and the
lowest numerical values of the index with the values of 85.38 and 70.96,
in April and February, respectively. The results of this study showed that
according to the final value of CWQI index, in general, the water of Golin
river was suitable for warm-water and cold-water fish farming in the
desired range.
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600 aquatic species are being produced in the
country's fish farms. Due to the increasing water
resources use, the quality of river water has
decreased. Therefore, reducing the quality of
water resources because of growing trend of
population, it is necessary to use unconventional
waters such as: effluents, treated wastewater,
saline, and brackish waters, for aquaculture

Introduction

The high quality of river water is very important
for human health and social and economic
development. By using those water resources, it
is possible to develop aquaculture activities as
one of the sources of food supply. Aquaculture
and agriculture are two inseparable parts. About
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Golin River Water Quality Assessment for Construction of Fish Breeding Centers

purposes. Therefore, by examining and
measuring the water resources quality, the
above-mentioned problems can be solved. For
this purpose, the use of water quality indicators
that simplify and reduce the basic information, in
addition to expressing water quality, the trend of
water quality determination changes over time
and place is very important. Among those
indicators, CWQI is a useful indicator to assess
the quality of surface water in order to protect
aquatic life. Hence, this study aimed to determine
the values of physical and chemical parameters
of Golin River and to evaluate water quality
using CWQI quality index to protect aquatic life
and determine the potential of river water cold-
water and warm-water fish farming.

Material and Methods

The river under study is located in Golin, 33 Km
from Sarpol-e- Zahab, Gilan-e-Gharb road. Golin
is located in the central part of Gilan-e-Gharb in
Kermanshah province. The Golin river basin is
located between 45° 60' and 45° 44' east
longitude and 34° 26' and 34° 9' north latitude
and 3450 meters above sea level. The location of
the sampling station was downstream of the river
and near the Najar village located at latitude
34°14' 27" north and longitude 45° 58' 57"east.
Sampled parameters in this study were as DO,
pH, BODs, NOs;, EC, temperature, turbidity,
TDS, CaCOs, NO,, total hardness, CO,, Cu,
NHj3, and Fe, in four periods of spring, summer,
autumn, and winter during 2019-2020. The
CWQI index is calculated by using a large
number of water quality variables. This index is
expressed by a number between 0-100. An
increase in this index indicates better water
quality conditions. Once the time, variables, and
purpose of calculating the quality index were
known, the calculation of three effective factors
in the CWQI quality index was performed. The
calculation of three effective factors in the
index(F1, F2, and F3) was based on Eq. 1
through 7.

Fl= (Number of failed variables

)x100 (1)

Where, F1 = Scope. This factor represents the
percentage of variables that do not meet the
objectives at least once during the period (failed
variables).

Total number of variables

Fo= (Number of failed test
Total number of test

) x 100 )
Where, F2 = Range. This factor represents the

percentage of individual tests that do not meet
the objectives (Failed tests).
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F3 = Range: This factor represents the number of
failed tests that do not meet their objectives. F3
is calculated in three steps (Eq. 3-6).

1. The number of items by which an individual
concentration is greater than (or less than them,
when the objective is a minimum) the objective.
When the test value must not exceed the
objective:

Failed test value ) 1

excusiony= ( ——
objective

(3)
2. When the test value must not fall below the
objective:
objective ) _

Failed test value (4)
3. The collective value of excursions that are out
of compliance is calculated by summing the
excursions of individual tests and dividing by the
total number tests.

excusion= (

:f excursion,
nse=—— ®)

Number of tested

Steps of calculating F3: After doing an above -
mentioned steps, the F3 factor carries a value
between 0 and 100 that was calculated with Eq.
6.

F3 =

nse
0.01nse+0.01

(6)

The Canadian water Quality index then was
calculated as (Eq. 7):

2 2 2
JFP+F2 +F3 ] e

CwQI =100 { 735
Results

The average values of the measured parameters
during the sampling period and comparison of
the results with different standards showed that
the (DO) with an annual average of 8.45 mg/l
and pH with an annual average of 7.82; NOs;,
NO,, Fe, and, CO; and EC with average annual
values of 1.72 mg/l, 0.008 mg/1, 0.025 mg/1, 5.41
mg/l, and 1035.68 umho/cm, respectively. The
result showed that all parameters were in the
optimal category, for cold and warm fish
farming. The water temperature with an annual
average of 17.48 C° was unfavorable for cold-
water fish farming, although warm-water fish
farming requires a higher temperature, this
parameter was suitable for warm-water fish
farming. The annual average of TDS, BODs,
CaCos, Cu, turbidity and NHs showed that these
parameters were in the unfavorable category in
terms of cold and warm water fish farming.
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The results of the CWQI index -calculation
showed that the highest numerical value of the
CWQI index for cold-water fish farming was
obtained in February with a value of 70.02 and
the reason for this result can be considered as the
effect of air temperature. In February, it provides
a suitable temperature for the breeding of this
species of aquatic and caused the CWQI index to
be in a relatively good category. The lowest
index in terms of cold-water fish farming with a
numerical value of 60.37 occurred in December.
The reason for this result can be explained by the
high turbidity of the water in this month due to
the occurrence of heavy rainfall and also the high
pH of the water, which caused the river water to
be in the Marginal range for cold-water fish
farming. In terms of warm-water fish farming,
the highest numerical value of the index was
observed in April with a value of 85.38, which
caused the river water to be in a good quality
category for the breeding of this aquatic species.
The appropriateness of NO; was the reason why
this index was more favorable in that month
compared to other months. The lowest index in
terms of warm-water fish farming with a
numerical value of 70.96 occurred in February.
The reason for this result was the inadequacy of
the amount of dissolved oxygen in the water and
also the low temperature of the water due to the
weather conditions in winter, which caused the
quality of the river water to be in a fair category.
In general, based on the results, Golin River was
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fair in terms of cold-water and warm-water fish
farming,.

Conclusion

According to the results of this investigation, the
Golin River was in a fair quality category for
warm and cold-water fish farming. However, the
discharge of domestic wastewater, animal waste,
rural waste, agricultural wastewater, and hot
climate caused a decrease in the quality of BODs,
TDS, CaCOs;, NH3, Cu and NOs. According to
the final value of CWQI index, it can be
concluded that in general, the water of this river
was suitable for warm and cold-water fish
farmng, but in the case of construction of fish
farms, it was recommended to study and monitor
continuously for water quality investigation and
preventing the discharge of effluents from human
activities and untreated domestic wastewater into
the river prevent further deterioration of river
water quality. It should be noted that the results
of this research can be wused by various
organizations to develop the fish farming
industry in the region.

Data Availability
The data used in this research are presented in
the paper.
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Table 1 Water quality classification based on CWQI
index

CWQI Ranking Comment
100-95 Excellent No need to purification
94-80 Good As ¥1ght peed to
purification
79-65 Fair Needs purification
64-45 Marginal Nequ pl.enty of
purification
Poor Almost always needs
44-0 purification and is in

dangerous region
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Table 2 General criteria for water quality for cold-water and warm-water fish farming to achieve the optimal

product (ISIRA 2007)
Parameter Unit Cold-Water Fish Warm-Water Fish
Temperature °C 9-17 16-30
DO mg/1 6-12 2-9
pH - 6.5-8 6.5-9.5
TDS mg/l 200< -
CaCos mg/l 20> 75>
Total Hardness mg/1 400< 400
NO, mg/1 0.02< 0.2<
NO; mg/1 2< 2-5
Fe mg/1 0.2< 0.9<
BOD:s mg/l 3< 3<
CO, mg/1 <15 20
Ec mho/pecm 3000< 8000<
Turbidity NTU 30< 30<
Cu mg/1 0.122< 0.122<
NH; mg/l 0.01< 0.2<
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Table 3 Comparison of water quality parameters for hot-water and cold-water fish farming (ISIRA 2007)

Cold- Warm-
Parameter Unit SD+Mean Annual Water  Result Water Results

Fish Fish
Temperature Ce 17.48+5.82 9-17 Undesirable 16-30 Optimal
DO mg/l 8.45+3.94 6-12 Optimal 2-9 Optimal
pH - 7.82+1.11 6.5-8  Optimal 6.5-9.5 Optimal
TDS mg/l 592.7+5.11 200>  Undesirable - -
CACOs3 mg/1 217.5+8.62 20< Undesirable 75< Undesirable
Total Hardness mg/1 201.88+5.9 400>  Optimal 400 Undesirable
NO, mg/l 0.008+17.73 0.02>  Optimal 0.2> Optimal
NO; mg/l 1.72+17.73 2> Optimal 2-5 Undesirable
Fe mg/1 0.025+42.76 0.2> Optimal 0.9> Optimal
BOD:;s mg/l 7.18%17.04 3> Undesirable 3> Undesirable
CO; mg/1 5.41%£19.68 >15 Optimal 20 Optimal
Ec umho/cm  1035.74£7.27 3000>  Optimal 8000> Optimal
Turbidity NTU 10.88+18.84 30> Optimal 30> Optimal
Cu mg/l 0.381+£23.16 0.122> Undesirable 0.122> Undesirable
NH; mg/1 0.077£21.96 0.01>  Undesirable 0.2> Undesirable
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Table 4 Results of water quality assessment based on CWQI index in the sampling station

Index calculated for Descriptive Index calculated for Descriptive
Month . .

cold-water fish equivalent warm-water fish equivalent
January 64.97 Marginal 75.17 Fair
February 70.02 Fair 70.96 Fair
March 68.95 Fair 80.84 Good
April 62.16 Marginal 85.38 Good
May 65.89 Fair 85.33 Good
June 66.55 Fair 80.23 Good
July 69.47 Fair 80.39 Good
August 67.22 Fair 80.74 Good
September 67.04 Fair 80.85 Good
October 67.16 Fair 75.30 Fair
November 69.02 Fair 75.33 Fair
December 60.37 Marginal 75.11 Fair
Annual average 66.57 Fair 79.18 Fair
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