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ABSTRACT: The study was conducted on 4 major rivers in Padang, namely Kandis River, Air Dingin River,
Kuranji River, and Arau River to determine the status of water quality using the Pollution Index (PI) and
NSF-WQI method. These rivers are used as drinking water sources and for the purpose of fisheries,
agriculture and water recreation so that quality needs to be analyzed. The data used is dry season data at 6
sampling stations for each river since years 2015 - 2018 by analyzing 12 parameters, namely total suspended
solids, total dissolved solids, pH, dissolved oxygen, biological oxygen demand, ammonia, nitrates, nitrites,
total Phosphates, Fecal coliform, chemical oxygen demand and temperature. The analysis results showed that
the status of water quality of 4 major rivers in the city of Padang from 2015 until now has been in a lightly
polluted and moderately polluted condition. The pollution index of all rivers is in the range of 2.11-6.06. The
calculation of water quality index shows that almost at all stations, river water quality is in a bad category
with NSF-WQI values in the range of 29.27- 48.75. It is hoped that the results of this research can be used to
improve the quality of the Kandis River, Air Dingin River, Kuranji River, and Arau River so that these rivers
can be utilized in accordance with their purposes.
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1. INTRODUCTION and NSF-WQI method. Pl and NSF-WQI are
methods of assessing river water quality that is
The physiography of Padang City, from the simple and easy to implement. Pollution index can
east to the west coast consists of a complex be the basis for environmental analysis and river
ecosystem region with a unique landscape entity as management [7 — 10]. The PI value shows the level
a provider of environmental services for the people of pollution which is relative to the water quality
of Padang City. Upstream all the rivers flowing is standard required at the water source while water
directed east with hilly topography [1] [2]. quality index shows the total water quality that
Padang has many rivers, i.e 5 large rivers and exists at a particular location and time from certain
16 small rivers. The longest river is Kandis River parameters.
with a length of 20 km. Rivers in Padang are used
by the community to bathe, wash and for toilet 2. METHODS
purpose, drinking water sources, agricultural,
fisheries and industrial activities. The high The study was conducted on 4 major rivers in
utilization of water and the occurrence of pollution Padang, i.e Kandis River, Air Dingin River,
to the river make it important to protect the rivers Kuranji River, and Arau River. The data used is
so that it can be utilized properly. The use of water the measurement of river water quality during the
for various purposes must be done wisely by Dry Season conducted by the Environmental
considering biological needs and to support Protection Agency of Padang Laboratory from
economic growth and activity [3] [4]. River 2015 to 2018. In each river, there are 6 sampling
management is needed to maintain its quality and stations in the upstream to the downstream.

quantity. The government can take the necessary
policies if the status of the river is known. Studies
have been done to determine the status of water
quality and water quality index, including the
Ciambalung River in Banten Province [5],
Metro River in Malang [4] and research on the
status of water quality of rivers around Dramaga
IPB [6]. The research aims are to determine the
status of water quality for Kandis River, Air
Dingin River, Kuranji River, and Arau River. This
study uses the Pollution Index (P1) method (Decree
of the Minister of Environment No. 115 of 2003)
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Table 1. Sampling Locations in Padang Rivers

Stations Kandis Air Dingin Kuranji Arau

1 Balai Gadang Lubuk Minturun Batu Busuak Lubuk Paraku
S:00°54°47.80” S$:00°50°06.60” S:00°54°47.80” S:00°56°51.30”
E:100°27°09.70” E:100°23°29.20” E:100°27°09.70” E:100°30°24.0”

2 Batipuh Panjang Simpang Lori Gunung Nago Beringin
S:00°57°24.60” S:00°50°19.30” S:00°57°24.60” S:00°57°30.20”
E:100°22°17.10” E:100°22°49.80” E:100°22°17.10” E:100°27°09.30”

3 Balai Gadang Aia Dingin Korong Gadang Lubuk Begalung
S:00°55°23” $:00°50°30.20” S:00°55°23” S:00°57°37,42”
E:100°24°21.10” E:100°21°54.30” E:100°24°21.10” E:100°24°05.50”

4 Kampung Jambak Lubuk Minturun Kalumbuk Aur Duri
S:00°55°15.20” $:00°50°39.90” S$:00°55°15.20” S:00°57°24.60”
E:100°23’31.70” E:100°21°40.50” E:100°23°31.70” E:100°22’17.10”

5 Lubuk Buaya Pulai Siteba Subarang Padang
S:00°53°48.00” S:00°50°54.20” S:00°53’48.0” S:00°57°24.60”
E:100°21°54.70” E:100°21°15.10” E:100°21°54.70” E:100°22°17.10”

6 Padang Sarai Muaro Panjalinan Air Tawar Muaro

S:00°54’15.80”
E:100°20°55.20”

S:00°51°40.40”
E:100°20°24.10”

S:00°54°15.80”
E:100°20°55.20”

S:00°57°54.20”
E:100°21°31.80”

Source: Data Analysis, (2019).
2.1 Pollution Index

The water quality standard refers to the
Government Regulation of Indonesia (GR) No 82
/2001 for Class Il. It is due to the fact that Padang
Government has not established the class for its
rivers [11]. Ateach station, the calculation of
Water Quality Status uses pollution index
according to Minister of Environment Decree No.
115/2003 [12]. The formula used in the calculation
of the Pollution Index is as follows:

Plj - s ";'mxuu B

Pl; . pollution index for a specified water
quality purpose (j)

Ci . measured water quality parameters

Lij . standard water quality parameter (j)

(Ci/Lij)m : Cij/Lij maximum

(Ci/lLij)r  : Cij/Lij average

The value of the Plj (Pollution Index) obtained
was then evaluated and compared with the
following table:

Table 2. Classification of water quality status
based on Pollution Index (NSF-WQI)

Pollution Index Criteria

0<Plj<1,0 Meet quality standards
1,0<PIj<5,0 Lightly polluted
50<PIj<10 Moderately polluted

Plj > 10 Heavily polluted
Source: GR No 82 /2001.

2.2 Water Quality Index

The formulation of the water quality index can

be used to provide quick information on water
quality conditions on water pollution management
and control policies. The water quality index is
calculated using NSF-WQI method. The NSF-
WQI index is the most widely used index and is
used as a reference in the procedure for preparing
water quality indexes in various countries. Water
quality index calculation using NSF-WQI method
for rivers in Padang is carried out with the
following formula:

n
Z WixLi
i=0

NSF-WQI : water quality index score
Wi : the weight score
Li : the sub-index score

This study aims to formulate a Water Quality
Index with reference to NSF-WQI. There are 9
parameters used in determining the water quality
index using NSF-WQI method, i.e DO, pH, BOD,
temperature, total phosphate, nitrate, turbidity,
total solids and fecal coliform. In this study, index
modification was used based on Ai Silmi's
research, so only 7 parameters were carried out on
the analysis, i.e DO, pH, temperature, phosphate,
nitrate, TSS and fecal coliform [13] [14].

Table 3 Parameters and weight scire of water
quality index for 7 parameters on NSF-
wQl
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Parameter Weight Score
DO 0.23

pH 0.14
Temperature 0.12
Total phosphate 0.12
Nitrate 0.10
Total solids 0.09
Fecal coliform 0.20
Total 1

Source: GR No 82 /2001.

The calculation results from NSF-WQI are then
adjusted to the water quality index criteria table
(NSF-WQI) [15] which can be seen in table 4.

Table 4 Water quality index criteria (NSF-WQI)

Pollution Index Criteria
0-25 Very bad
26 - 50 Bad
51-70 Medium
71-90 Good

91 -100 Excellent

Source: GR No 82 /2001.
3. RESULTS
3.1 Calculation of Pollution Index

The processed data are data on the quality of
the Kandis River, Air Dingin River, Kuranji River,
and Arau River since 2015-2018 during the Dry
season. The calculation was done by analyzing 12
parameters, i.e TSS, TDS, pH, DO, BOD, NH; -N,
NO=-N, NO3-N, Total Phosphate, Fecal coliform,
COD and temperature which can be seen in Table
5-8. Regulation Government of Indonesia No. 82
of 2001 regulates that there are 4 classifications of
rivers, i.e: class 1 as drinking water sources, class
2 for water recreation, class 3 for fisheries and
animal husbandry, class 4 for agriculture. The
water quality standard used in this study is for
Class I, since the class of river water has not been
established [16].

River quality data is a random character data,
which describes the character of river water as
flowing and dynamic [13]. Thus, the index that
describes the status of the level of river pollution
also shows fluctuations. Pl values at 6 monitoring
points in each river ranged from 1 to 10.

The Pl values show that from 2015 until now,
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Kandis River, Air Dingin River, Kuranji River,
and Arau River from upstream to downstream area
is in the lightly polluted to moderately polluted
category with the pollution index in the range of
2.11 - 6.06. The data show that domestic waste is a
major factor in decreasing river water quality in
Padang. This is characterized by a high
concentration of fecal coliform, from the upstream
to the downstream of the river. Fecal coliform is
the main indicator of domestic waste and is able to
survive in the environment for a maximum of 30
days [14] [17]. The quality standard for fecal
coliform parameters is <1000/100 ml, while the
data show that the amount of fecal coliform at
almost all monitoring points has exceeded the
standard. Domestic waste is indeed one of the
main polluting sources of rivers in Padang.
Limited sanitation infrastructure, both in terms of
quantity and quality, causes domestic waste to
reach water bodies without going through
processing first. The population growth which is
characterized by the increasing number of
residential developments is not accompanied by
improved sanitation infrastructure. This is
exacerbated by the presence of waste transport
companies that dispose fecal waste in the river.
The decline in water quality in the Kuranji River
from upstream to downstream is due to the
increasing number of settlements in the
downstream area [16]. Degradation in the Arau
River also occurs in the downstream, not in the
upper and middle parts of the river [17-19]

Besides fecal coliform, it is seen that ammonia
(NH:) is also a contributing factor in reducing the
quality of Kandis River, Air Dingin River, Kuranji
River, and Arau River. From 2015 to 2016, there
were several monitoring points that had ammonia
concentrations above the applicable quality
standard, but in  2017-2018, ammonia
concentrations at all monitoring points in the
Kandis River, Air Dingin River, Kuranji River,
and Arau River were above the applicable quality
standard. Through the pollution index method,
information can be obtained on the main
parameters causing a decrease in river water
quality in Padang. In fact, contaminants from
domestic wastecan are processed naturally through
a self-purification mechanism [20-25] [15].
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Table 5 Water quality of Kandis River

Stations
Year Parameter Standart 1 > 3 7 5 6
2015  TSS (mg/l) 50 3 13 12 17 11 22.5
TDs (mgl) 1000 70 60 190 50 90 3285
pH 6-9 6.2 6.3 6.3 6.2 6.3 6.9
DO (mg/l) 4 8.7 8.1 7.5 7.1 6.84 6.1
BOD (mg/l) 3 2 2 2 2.85 4.05 4.8
NHs (mg/l) 0.02 0.002 0.003 0.003 0.004 0.004 0.005
NO:-N (mg/l) 0.06 0.09 0.1 0.12 0.09 0.1 0.09
NOs-N (mg/l) 10 2.6 2.4 2.7 2.9 43 4.6
Total Phosphate (mg/l) 0.2 0.2 0.4 0.6 0.6 0.9 1.6
Fecal Coliform 1000 1100 1100 1100 1100 1100 1100
COD (mgl/l) 25 4.1 4.1 4.1 4.28 5.86 24.2
Temperature (°C) Dev 3 27 27.1 27.6 27.7 27.8 29
Pollution Index 4.45 4.47 4.47 4.49 4.51 4.61
Status Light Light Light Light Light Light
2016  TSS (mg/l) 50 325 8 72.5 74.5 3.84 2.74
TDs (mgl) 1000 120 120 470 310 280 7810
pH 6-9 7.18 6.62 6.56 6.23 5.83 5.36
DO (mg/l) 4 9.72 7.99 7.88 7.78 6.37 4
BOD (mg/l) 3 2 2 2 2 4.64 17.1
NHs (mg/l) 0.02 0.1 0.397 0.304 0.331 0.278 0.288
NO:-N (mg/l) 0.06 0.02 0.04 0.06 0.07 0.05 0.02
NOs-N (mg/l) 10 0.1 1.6 1.3 0.8 0.5 1.8
Total Phosphate (mg/l) 0.2 0.078 0.037 0.042 0.08 0.058 0.03
Fecal Coliform 1000 2400 2400 2400 2400 2400 2400
COD (mgl/l) 25 6.97 8.84 7.56 7.51 8.44 33
Temperature (°C) Dev 3 24 26 28 28 28 29
Pollution Index 3.24 5.71 5.73 5.74 5.73 5.88
Status Light Moderate  Moderate Moderate  Moderate Moderate
2017  TSS (mgll) 50 25 16.5 20.5 28 48.5 57
TDs (mgl) 1000 90 170 100 230 140 190
pH 6-9 7.77 7.34 7.45 7.29 7.07 7.02
DO (mg/l) 4 6.85 4.35 5.76 35 3.52 3.04
BOD (mg/l) 3 2 2.31 2.57 3.14 3.22 4.01
NHs (mg/l) 0.02 0.1 0.1 0.1 0.145 0.366 0.1
NO:-N (mg/l) 0.06 0.01 0.05 0.12 0.12 0.13 0.02
NOs-N (mg/l) 10 0.1 1.6 1.3 0.8 0.5 1.8
Total Phosphate (mg/l) 0.2 0.051 0.144 0.063 0.314 0.325 0.061
Fecal Coliform 1000 1100 440 2400 2400 1100 1100
COD (mgl/l) 25 4.1 11 15.6 24.2 24.2 23.3
Temperature (°C) Dev 3 28.5 29 29.5 29.7 29.7 30
Pollution Index 3.21 3.22 3.27 3.89 5.28 3.26
Status Light Light Light Light Light Light
2018  TSS (mg/l) 50 5.9 6.4 15.6 31.9 29.6 176
TDs (mgl) 1000 81 190 125 210 163 191
pH 6-9 8.11 7.76 7.93 7.37 7.16 6.93
DO (mg/l) 4 2.92 4.03 5.33 3.52 211 1.21
BOD (mg/l) 3 2.6 19.2 2 3.4 6.93 15.8
NHs (mg/l) 0.02 0.1 0.1 0.1 0.1 0.1 0.1
NO:-N (mg/l) 0.06 0.041 1.03 0.197 0.2 0.116 0.104
NOs-N (mg/l) 10 0.52 531 2.37 2.79 221 2.78
Total Phosphate (mg/l) 0.2 0.01 0.01 0.01 0.1 0.01 0.01
Fecal Coliform 1000 1100 2400 2400 1100 2400 1100
COD (mgl/l) 25 10 46.9 26.3 115 19.1 30.5
Temperature (°C) Dev 3 27 28 29 28 28.5 30
Pollution Index 3.22 5.29 3.30 3.28 3.32 3.48
Status Light Light Light Light Light Light

Source: Data Analysis, (2019).
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Table 6 Water quality of Air Dingin River

Stations
Year Parameter Standart 1 > 3 7 5 6
2015  TSS (mg/l) 50 7 8 8 4 11 21
TDs (mgl) 1000 120 150 140 110 160 320
pH 6-9 7.56 7.37 7.4 7.12 7.19 6.08
DO (mg/l) 4 9.4 8.91 7.8 6.85 6.4 5.8
BOD (mg/l) 3 2 2 2 2 2.86 6.5
NHs (mg/l) 0.02 0.004 0.005 0.004  0.005 0.005 0.008
NO:-N (mg/l) 0.06 0.09 0.06 0.08 0.07 0.08 0.09
NOs-N (mg/l) 10 1.9 45 2.4 3.2 2.5 2.6
Total Phosphate (mg/l) 0.2 0.5 0.5 0.5 0.4 0.7 0.6
Fecal Coilform 1000 2400 4400 1100 1100 1100 1100
COD (mg/l) 25 4.1 4.1 4.1 4.15 5.86 24.3
Temperature (°C) Dev 3 27 27.1 27.1 27.6 27.8 29
Pollution Index 2.2 3.05 4.46 4.45 4.47 4.59
Status Light Light Light Light Light Light
2016  TSS (mg/l) 50 5 3 5 4 6 20.5
TDs (mgl) 1000 150 110 280 210 190 1120
pH 6-9 7.41 6.95 6.68 6.76 6.94 7.24
DO (mg/l) 4 9.33 9.22 9.72 9.52 9.7 8.62
BOD (mg/l) 3 2 2 2.25 2.7 4 6.27
NHs (mg/l) 0.02 0.065 0.057 0.038  0.053 0.074 0.098
NO:-N (mg/l) 0.06 0.002 0.01 0.01 0.01 0.01 0.02
NOs-N (mg/l) 10 0.1 0.1 0.1 1.6 1 0.4
Total Phosphate (mg/l) 0.2 0.018 0.02 0.019 0.033 0.021 0.044
Fecal Coliform 1000 2400 2400 2400 2400 2400 2400
COD (mg/l) 25 4.1 14.2 14.2 14 12.2 13.7
Temperature (°C) Dev 3 26 26 26 26 30 28
Pollution Index 3.02 5.65 5.65 5.65 5.67 5.70
Status Light Moderate Moderate Moderate Moderate Moderate
2017  TSS (mg/l) 50 25 25 25 3 3 7
TDs (mgl) 1000 70 80 110 150 140 250
pH 6-9 7.27 7.8 7.78 8 8.03 7.36
DO (mg/l) 4 7.18 8.48 8.69 6.08 7.76 7.72
BOD (mg/l) 3 2 2 2 2.72 2.53 3.17
NHs (mg/l) 0.02 0.1 0.1 0.1 0.1 0.1 0.1
NO:-N (mg/l) 0.06 0.01 0.01 0.01 0.01 0.01 0.02
NOs-N (mg/l) 10 0.1 0.1 0.1 1.6 1 0.4
Total Phosphate (mg/l) 0.2 0.056 0.058 0.058 0.05 0.048 0.048
Fecal Coliform 1000 2400 1100 1100 2400 2400 1100
COD (mgl/l) 25 4.1 7 5.77 135 4.81 20.1
Temperature (°C) Dev 3 25 26 27 27 27.5 30
Pollution Index 3.23 3.21 3.21 3.24 3.23 3.22
Status Light Light Light Light Light Light
2018  TSS (mg/l) 50 2.8 1.8 2 5.55 47.3 34.4
TDs (mgl) 1000 34.5 41 102 124 186 252
pH 6-9 8.07 8.04 8.45 8.32 8.93 7.17
DO (mg/l) 4 5.04 5.84 453 6.44 4.63 2.92
BOD (mg/l) 3 2.82 2 2 2 2 2.82
NHs (mg/l) 0.02 0.1 0.1 0.1 0.1 0.1 0.1
NO:-N (mg/l) 0.06 0.015 0.017 0.01 0.01 0.029 0.016
NOs-N (mg/l) 10 0.18 0.19 0.21 0.24 0.32 0.28
Total Phosphate (mg/l) 0.2 0.01 0.01 0.01 0.01 0.01 0.01
Fecal Coliform 1000 4400 4400 4400 1100 1100 1100
COD (mgl/l) 25 8.36 12.4 16.6 15.5 12.3 16.9
Temperature (°C) Dev 3 24 25 29 28 29 30
Pollution Index 3.21 3.21 3.21 3.22 3.24 3.23
Status Light Light Light Light Light Light

Source: Data Analysis, (2019).
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Table 7 Water quality of Air Dingin River

Stations
Year Parameter Standar > 3 7 5 6
2015 TSS (mg/l) 50 25 25 6 3 8 735
TDs (mgl) 1000 45 55 65 70 73 1601
pH 6-9 6.25 7.25 7.62 6.61 6.7 6.74
DO (mg/l) 4 8.59 8.26 8.5 9.92 6.6 5.39
BOD (mg/l) 3 2 2 2 2 2 2
NHs (mg/l) 0.02 0.003 0.004 0.003 0.003 0.011 0.008
NO:-N (mg/l) 0.06 0.08 0.08 0.05 0.05 0.06 0.09
NOs-N (mg/l) 10 15 25 4.4 2 25 2.7
Total Phosphate (mg/l) 0.2 0.1 0.4 0.4 0.2 0.6 0.6
Fecal Coliform 1000 4400 24000 24000 24000 24000 24000
COD (mg/l) 25 4.1 4.1 441 4.1 20.4 44.4
Temperature (°C) Dev 3 26.5 27 27.3 274 27.6 28
Pollution Index 3.03 5.65 5.65 5.63 5.71 5.74
Status Light Moderate Moderate Moderate Moderate  Moderate
2016  TSS (mg/l) 50 3 4 26.5 445 22.5 56
TDs (mgl) 1000 80 50 110 70 90 1680
pH 6-9 7.6 7.68 7.73 7.85 7.57 7.25
DO (mg/l) 4 7.6 9.29 7.89 8.74 7.89 5.77
BOD (mg/l) 3 2 2 2 2 7.89 14.2
NHs (mg/l) 0.02 0.1 0.1 0.1 0.1 0.202 0.47
NO:-N (mg/l) 0.06 0.02 0.02 0.02 0.02 0.02 0.02
NOs-N (mg/l) 10 2 24 2.4 0.7 0.7 1
Total Phosphate (mg/l) 0.2 0.011 0.015 0.015 0.023 0.056 0.038
Fecal Coliform 1000 2400 24000 24000 24000 24000 24000
COD (mg/l) 25 8.38 4.1 5.52 8.04 21.8 43.6
Temperature (°C) Dev 3 27 29 29 28 29 30
Pollution Index 3.21 5.66 5.67 5.67 5.72 5.84
Status Light Moderate Moderate Moderate Moderate  Moderate
2017  TSS (mg/l) 50 3 5 6 12.5 15 70
TDs (mgl) 1000 80 110 130 120 150 750
pH 6-9 7.71 7.64 7.35 7.53 75 7.21
DO (mg/l) 4 9.24 7.61 8.81 8.92 5.22 1.91
BOD (mg/l) 3 2 2 32 4.13 5 5.76
NHs (mg/l) 0.02 0.1 0.1 0.1 0.1 0.1 0118
NO:-N (mg/l) 0.06 0.01 0.01 0.001 0.01 0.02 0.03
NOs-N (mg/l) 10 2 21 2.4 0.7 0.7 1
Total Phosphate (mg/l) 0.2 0.053 0.051 0.054 0.056 0.067 0.082
Fecal Coliform 1000 1100 4400 1100 2400 1100 1100
COD (mg/l) 25 9.04 10.6 12 13.2 145 16
Temperature (°C) Dev 3 29.4 29.7 27 30 30 29.3
Pollution Index 3.21 3.21 3.22 3.24 3.24 3.53
Status Light Light Light Light Light Light
2018  TSS (mg/l) 50 4.7 7.3 10.2 16.7 479 137
TDs (mgl) 1000 76 925 116 186 217 142
pH 6-9 7.46 7.2 7.31 7.07 6.77 6.02
DO (mg/l) 4 6.84 6.24 5.84 5.43 2.62 1.01
BOD (mg/l) 3 2.02 2 2 2 19.8 12.8
NHs (mg/l) 0.02 0.1 0.1 0.1 0.1 0.185 0.1
NO:>-N (mg/l) 0.06 0.003 0.012 0.013 0.02 0.05 0.035
NOs-N (mg/l) 10 0.05 0.15 0.17 0.25 0.58 0.37
Total Phosphate (mg/l) 0.2 0.01 0.01 0.058 0.01 0.01 0.01
Fecal Coliform 1000 440 1100 1100 2400 2400 2400
COD (mg/l) 25 0.741 12.1 6.41 27.9 57.3 379
Temperature (°C) Dev 3 28 29 29.4 29.7 29.8 30
Pollution Index 3.20 3.21 3.21 3.25 4.31 3.40
Status Light Light Light Light Light Light

Source: Data Analysis, (2019).
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Table 8 Water quality of Arau River

Stations
Year Parameter Standar 1 > 3 7 5 6
2015  TSS (mg/l) 50 25 1225 15 2.5 10 25.5
TDs (mgl) 1000 90.5 986 1052 1824 286.6 2940
pH 6-9 6.81 7.2 7.31 6.89 7.26 7.14
DO (mg/l) 4 8.67 8.87 6.6 6.71 5.94 44
BOD (mg/l) 3 2 2 2.74 3.07 5.37 4.23
NHs (mg/l) 0.02 0.009 0013 0.013 0.014 0.016 0.018
NO:-N (mg/l) 0.06 0.05 0.06 0.08 0.08 0.14 0.12
NOs-N (mg/l) 10 2.4 1.9 25 57.2 22.8 44
Total Phosphate (mg/l) 0.2 0.3 0.4 0.4 0.9 1 0.8
Fecal Coliform 1000 2400 24000 24000 24000 24000 24000
COD (mgl/l) 25 4.1 6.85 11.6 10.3 18.4 20.4
Temperature (°C) Dev 3 26.5 27.1 27.6 275 27.7 28.7
Pollution Index 211 5.68 5.67 5.75 5.77 5.77
Status Light Moderate  Moderate Moderate Moderate  Moderate
2016  TSS (mg/l) 50 3 11 225 235 41 17
TDs (mgl) 1000 30 150 90 60 40 840
pH 6-9 7.2 7.28 7.43 7.55 7.49 7.21
DO (mg/l) 4 8.75 8.31 8.31 7.45 5.72 5.51
BOD (mg/l) 3 2.42 2.46 2.29 3.46 9.82 29.1
NHs (mg/l) 0.02 0.003 0.011 0.04 0.293 058  0.459
NO:-N (mg/l) 0.06 0.002 0.002 0.002 0.002 0.04 0.04
NOs-N (mg/l) 10 1 1.4 0.8 1.3 29 31
Total Phosphate (mg/l) 0.2 0.037 0.011 0.05 0.243 0.096 0.095
Fecal Coliform 1000 2400 24000 24000 24000 24000 24000
COD (mgl/l) 25 10.4 10.3 8.02 11.7 17.3 18.3
Temperature (°C) Dev 3 23 25 28 29.5 29.5 29
Pollution Index 2.07 5.63 5.64 5.71 6.06 5.82
Status Light Moderate  Moderate Moderate Moderate  Moderate
2017  TSS (mg/l) 50 25 3 3 9 15 435
TDs (mgl) 1000 60 40 70 180 530 425
pH 6-9 7.21 7.42 7.65 7.66 7.06 7.99
DO (mg/l) 4 10 6.74 5.22 3.59 3.15 2.17
BOD (mg/l) 3 2 2 2 2 5.2 3.88
NHs (mg/l) 0.02 0.1 0.1 0.1 0.1 0195 0132
NO:-N (mg/l) 0.06 0.002 0.01 0.03 0.03 0.09 0.08
NOs-N (mg/l) 10 1 1.4 0.8 1.3 29 31
Total Phosphate (mg/l) 0.2 0.055 0.056 0.074 0183 0.184 0.276
Fecal Coliform 1000 2400 1100 1100 2400 2400 1100
COD (mgl/l) 25 9.94 9.62 6.13 10.9 20.6 23.2
Temperature (°C) Dev 3 26.8 29.4 29.5 29.7 29.8 30
Pollution Index 3.23 3.21 3.22 3.25 4.34 3.72
Status Light Light Light Light Light Light
2018  TSS (mg/l) 50 1.8 1.7 13.8 13.9 18.1 27.4
TDs (mgl) 1000 25.5 55 74 116 274 370
pH 6-9 7.7 7.56 7.65 7.49 7.21 6.66
DO (mg/l) 4 7.65 6.14 6.04 6.24 6.04 5.74
BOD (mg/l) 3 2 2 2 5.54 5.44 23.8
NH;s (mg/l) 0.02 0.1 0.1 0.1 0.1 0.157 0.1
NO2-N (mg/l) 0.06 0.01 0.01 0.016 0.076 0.117 0.022
NOs-N (mg/l) 10 0.17 0.23 0.24 0.73 1.24 0.29
Total Phosphate (mg/l) 0.2 0.01 0.01 0.01 0.14  0.358 0.34
Fecal Coliform 1000 1100 2400 2400 1100 2400 2400
COD (mgl/l) 25 0.334 292 0.334 16.2 2.16 37.1
Temperature (°C) Dev 3 22 27 29 28 29.8 30
Pollution Index 3.21 3.22 3.23 3.26 4.01 4.07
Status Light Light Light Light Light Light

Source: Analysis data, (2019).
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3.2 Calculation of Water Quality Index

The National Sanitation Foundation Water
Quality (NSF-WQI) or Water Quality Index is
determined to assess the level of water quality.
This water quality index is based on 9 parameters
which include: BOD, DO, nitrate, total phosphate,
temperature, turbidity, total solid, pH, and fecal
coliform. In this study only 7 parameters were
used without BOD and Turbidity. Therefore, the
weight of each parameter is modified. The total
weight of the 7 water quality parameters used is
still 1. The modification is done by adding the
weight of the parameters that are removed to each

Table 9 NSF-WQI value of rivers in Padang

of the proportional weight parameters of the water
used. The calculation results of the NSF-WQI
method for rivers in the Padang is presented in
Table 9.

At all stations, it is seen that the rivers water
quality in Padang is almost at the same quality,
which is in the bad category with NSF-WQI values
in the range of 29.27-48.75. Only the Kuranji
River in the upstream part has a medium category
in 2017 and 2018 (NSF-WQI value 50.01 and
50.51); however the middle and downstream parts
of the river are in the bad category. Based on these
data, it appears that the overall water quality of
rivers in Padang is in bad category.

Year Station River Value River Value River Value River Value
2015 1 Kandis  40.78 Air Dingin 43.44 Kuranji  42.86 Arau 44.3
2 39.19 40.05 42.44 42.73
3 37.08 41.75 40.03 42.62
4 36.51 41.63 43.15 29.27
5 32.99 40.15 32.46 32.77
6 34.37 35.81 39.07 36.58
2016 1 Kandis  48.92 Air Dingin 48.48 Kuranji ~ 48.15 Arau 48.5
2 43.97 45.85 46.09 46.76
3 43.88 44.68 45.78 36.84
4 41.94 44.81 46.1 39.98
5 39.85 45.36 46.1 45.45
6 37.6 46.32 46.02 44.74
2017 1 Kandis  48.25 Air Dingin 48.24 Kuranji ~ 48.53 Arau 48.13
2 49.51 48.72 50.01 48.45
3 47.69 48.6 48.71 48.19
4 45.16 46.33 47.69 46.4
5 45.9 46.52 48.48 45.71
6 47.93 48.75 48.27 44.67
2018 1 Kandis  46.74 Air Dingin 49.57 Kuranji  50.51 Arau 49.74
2 43.95 49.59 48.74 47.89
3 46.68 46.66 48.73 47.92
4 48.53 46.2 47.38 48.36
5 47.23 43.22 46.11 44.79
6 46.27 48.38 41.89 43.17

Source: Analysis data, (2019).
4. CONCLUSION

Information about the river water quality can
be obtained through the Pollution Index and NSF-
WQI method. From the results, it is concluded that
the quality of 4 major rivers in Padang, i.e Kandis
River, Air Dingin River, Kuranji River, and Arau
River, has the pollution index in the range of 2.11-
6.06. The PI values show that from 2015 until now,
the four rivers from upstream to downstream area
are in lightly polluted to moderately polluted
category as referred to Government Regulation No
82/2001 (class 2 for water recreation). Based on
the calculation with the NSF-WQI method, it is
seen that at all stations of the four rivers, the water
quality is almost the same, which is in the bad
category with the NSF-WQI value in the range of
29.27-48.75. Kuranji River is the only river that
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has a medium category in 2017 and 2018 (NSF-
WQI value 50.01 and 50.51), but in the middle and
downstream parts of this river, the water quality is
in a bad category.

5. ACKNOWLEDGMENTS

This research can be carried out smoothly,
because of the help and cooperation of various
parties. Therefore, the author would like to thank
the Rector of Universitas Negeri Padang -
Indonesia who has provided the opportunity and
time to sharpen the academic ability us, especially
in the field of Environment chemistry.

6. REFERENCES



[1]

(2]

(3]

[4]

[5]

[6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

International Journal of GEOMATE, Dec., 2019 Vol.17, Issue 64, pp. 192-200

Hermon D., Putra A and Olivia O. Suitability
Evaluation of Space Utilization Based on
Environmental Sustainability at the Coastal Area
of Bungus Bay in Padang City. International
Journal of GEOMATE. Vol.14.1ssue 41, 2018, pp.
193-202.

Hermon D. Land Stability Model for Sustainable
Spatial Planning in Padang City-Indonesia based
on Landslide Disaster. Journal of Geography and
Earth Sciences. Vol.7 1, 2019, pp. 19-26.

Hermon, D. Evaluation of physical development
of the coastal tourism regions on tsunami
potentially zones in Pariaman City- Indonesia.
International Journal of GEOMATE, Vol.17.
Issue.59,2019, pp. 189-196.

Hermon D., Ganefri, Dewata I., Iskarni P and
Syam A. A Policy Model of Adaptation Mitigation
and Social Risks The Volcano Eruption Disaster
of Sinabung in Karo Regency-Indonesia.
International Journal of GEOMATE,
Vol.17.1ssue.60, 2019, pp.190-196.

Hefni E., Romanto, Yusli W. Water Quality Status
of Ciambulawung River, Banten Province, based
on pollution index and NSF-WQI, In Proc
Environmental Sciences. Vol. 24, 2015, pp 228 -
237.

Azwar A., Soemarno and Mangku P, Water
Quality Study and Water Quality Status of Metro
River. Jurnal Bumi Lestari, VVol.13. Issue. 2, 2013,
pp. 265-274.

Hefni E. River Water Quality Prelimenery Rapid
Assessment using Pollution Index, In Proc
Environmental Sciences, Vol. 33, 2016, pp 562 —
567.

Antomi Y., Hermon D., Erianjoni., Lanin D.,
Dewata, | and Razak, Model Habitat Quality in
The Future in Padang City. International Journal
of GEOMATE, Vol.15. Issue.52, 2018, pp.99-107.
Zainul R., Dewata | and Oktavia, B. Fabrication of
hexagonal photoreactor indoor lights. Conference
Series. Vol. 1185, No. 1, 2019. pp. 012007.
Tamarani A., Zainul R and Dewata |. Preparation
and characterization of XRD nano Cu-TiO2 using
sol-gel method. Conference Series. Vol.1185,
Issue.1, 2019. pp. 012020.

Arlym L., Hermon D., Lanin D, Oktorie, O and
Putra A. A Policy Model of Preparedness The
General Hospital in Reducing Victims of
Earthquake and Tsunami Disasters in Siberut
Mentawai Island, Indonesia International Journal
of Recent Technology and Engineering (IJRTE),
Vol.8, Issue.3, 2019, pp 89-93.

Regulation Ministry of Environment Decree No
115/2003 concerning “Guidelines for
determination of water quality status in Republic
of Indonesia”.

Oktorie O., Hermon D., Erianjoni., Syarief A and
Putra A. A Calculation and Compiling Models of
Land Cover Quality Index 2019 uses the
Geographic Information System in Pariaman City,
West Sumatra Province, Indonesia. International
Journal of Recent Technology and Engineering
(IJRTE), Vol. 8, Issue. 3, 2019, pp.6406-6411.
Dewata | and Adri Z. Water Quality Assessment
and Determining the Carrying Capacity of
Pollution Load Batang Kuranji River. IOP Conf.

Series: Materials Science and Engineering. Vol.
335. 2018.

[15] Arlym L., Hermon D., Lanin D., Oktorie O and
Putra A. A Policy Model of Preparedness The
General Hospital in Reducing Victims of
Earthquake and Tsunami Disasters in Siberut
Mentawai Island, Indonesia. International Journal
of Recent Technology and Engineering (IJRTE),
Vol.8. Issue.3, 2018.

[16] Dewata | and Zainul R. Determination of pH-
BOD-COD and degradation in batang arau
watersheds at Padang. Journal of Chemical and
Pharmaceutical Research, Vol.7. Issue. 12. 2015,
pp 445-451.

[17] Hermon, D., Ganefri., Putra A and Oktorie O.
Characteristics of Melanic Epipedon Based on
Biosequence in The Physiography of Marapi-
Singgalang, West Sumatra. 10P Conference
Series: Earth and Environmental Science. Vol.
314. Issue 1. 2019.

[18] Poonam T, Tanushree B, Sukalyan C. Water
quality indices- important tools for water quality
assessment: A review. International Journal of
Advances in Chemistry 2013.

[19] Dyah M., Roosmin D., Pradono and Sabar A.
River Pollutant Sources Differentiation Using
Polution Index Method (Case Study : Upper
Citarum Watershed). 2013.

[20] Hermon D., Erianjoni., Dewata I., Putra A and
Oktorie O. Liquefaction Vulnerability Analysis as
a Coastal Spatial Planning Concept in Pariaman
City—Indonesia. International Journal of Recent
Technology and Engineering (IJRTE), Vol.8.
Issue.2, 2018, pp 4181-4186.

[21] Handayuni L., Amran A., Razak A and Hermon D.
Relationship of Dust Level with Use of Self
Protective Equipment on Acute Respiratory
Infection Disorders in Furniture Workers in Solok
District.  International Journal of Recent
Technology and Engineering (IJRTE). Vol. 8.
Issue 1. pp. 188-190. 2019.

[22] Prarikeslan W., Hermon, D., Suasti Y and Putra A.
Density, Coverage and Biomass of Seagrass
Ecosystem in The Lobam Island, Bintan Regency-
Indonesia. 10OP Conference Series: Earth and
Environmental Science. Vol. 314. Issue 1. 2019.

[23] Febriandi, Lanin D., Hermon D., Fatimah S,
Triyatno and Putra A. A Dynamics Condition of
Coastal Environment in Padang City-Indonesia.
IOP Conference Series: Earth and Environmental
Science. Vol. 314. Issue 1. 2019.

[24] Haris Z A., Irianto A and Hermon D. Local
Wisdom of Aek Latong Society for Mitigation and
Adaptation of Soil Movement Disaster in North
Sumatra, Indonesia. IOP Conference Series: Earth
and Environmental Science. Vol. 314. Issue 1. 2019.

[25] Arlym L and Hermon D. Strategy of Ecotourism
Development in Pariaman City. IOP Conference
Series: Earth and Environmental Science. Vol. 314.
Issue 1. 2019.

Copyright © Int. J. of GEOMATE. All rights reserved,
including the making of copies unless permission is
obtained from the copyright proprietors.



javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

	WATER QUALITY ASSESSMENT OF RIVERS IN PADANG USING WATER POLLUTION INDEX AND NSF-WQI METHOD
	1. INTRODUCTION
	2. METHODS
	3. RESULTS
	3.1 Calculation of Pollution Index

	5. Acknowledgments
	6. referenceS


