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Table 2 Required parameters and selected weight
for calculating NSFWQI index

Parameter Weight

DO (mg/l) 0.17
Fecal coliform

(cfu/100 ml) 0.16
pH 0.11
BOD (mg/l) 0.11
Temperature (°C) 0.1
NOs (mg/l) 0.1
POy (mg/l) 0.1
Turbidity (NTU) 0.08
TSS (mg/l) 0.07
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Table 1 Sampling area location

Station Longitude latitude Height,
number m
S1 520 25 36° 20 251
25" 33"
S2 520 25 36° 22 156
40" 50"
S3 52° 26 36° 24 96
48" 29"
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Table 4 RPI parameters and its classification

Water pollution classification

Parameter SSosll g Shaeir bl e (Sogll Lsgio oliee 4 (Sl sbj (Sl
No pollution Undeniable pollution Moderate pollution ~ High pollution
A A
DO >6.5 4.6-6.5 2-4.5 <2
BOD <3 3-4.9 5-15 >15
NH;-N <0.5 0.5-0.99 1-3 >3
TSS <20 20-49 50-100 >100
(Si) asls o o 1 3 6 10
RPI ;) <2 2-3 3.1-6 >6
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Table 6-Method of measured parameters
Measurement tools and
Parameter
methods
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Table 5 WAWQI

Domain Score
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Table 7 Parameter analysis results
Parameter analysis results
S1 S2 S3
TSS (mg/l) 152432 201£19 293+28
NO; (mg/l) 0.5+0.09 1.1+0.01 1.6+0.08
DO (mg/l) 6.52 +£0.85 5.28+0.45 4.25 +0.25
BOD (mg/l) 1.5+0.14 2.4+0.2 3.07+0.32
PO4 (mg/l) 0.018+0.004 0.03£0.005 0.05£0.003
(cfu/100 mly esd00 p,8 IS 77 £23 220425 420+32
INTU) o908 0.1+0.03 0.25+0.02 0.41+0.03
pH 8+0.1 7.5+0.1 6.9£0.2
0O Lo 8.242 14.7+2.2 21+3.1
SO4 (mg/l) 0.02+0.01 0.11+0.09 0.17+0.04
(mg/l) Js s 12.542.1 17.6£2.2 22.35+3
(mg/l) 5,15 41+3 614+4.5 67.5£2.2
(mg/1) puds 1+0.21 4.1+0.24 4.6+0.34
NH3-N (mg/l) 0.5+0.02 1.01+0.04 1.51+0.08
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Table 8 Calculated values of NSFWQI in Garmarood River stations

Parameter unit Weight factor Quality Index
S1 S2 S3
TSS mg/l 0.07 80 70 59
NO3 mg/l 0.1 97 93 87
DO mg/l 0.17 6 5 3
BOD mg/l 0.11 90 76 62
PO4 mg/1 0.1 99 97 96
Eedde pyd IS CFU/100 ml 0.16 50 35 25
& 908 NTU 0.08 99 97 95
pH mg/l 0.11 93 72 53
Loo °C 0.1 68 42 28
NSFWQI 75.6 65.7 50.66
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Table 9 Calculated values of RPI in Garmarood
river stations (as mg/l)

Parameter Si
S1 S2 S3
TSS 16 10 10
DO 1 3 6
NH;-N 1 3 3
BOD 1 1 3
RPI 2.25 4.25 5.5
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Fig. 2 Schematic of Garmarood river water quality
status based on NSFWQI index
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status based on WAWQI index
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Fig. 3 Schematic of Garmarood river water quality
status based on RPI
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Table 10 Calculated values of water quality index
(WAWQDin Garmrood river stations

Parameter . QiWi
Wi
s Sl 2 S3
0178  0.138
TSS o1 L A
NO3 0'%12 112 0771 0'2579
cl 0207 114 0.99 0'179
Total 0.127
ol 061 033 026 )
S04 0'0534 0'281 0.064  0.016
Mg 0011 0085 0062 0033
0025
Tubidity 07 0325 026 0.1
pH 0'25 ' 515 5064 4656
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Abstract

Rivers are recognized as the most important water supply resources in various sectors, including agriculture
water, drinking water, and industrial water. Over recent years, however, urban, industrial, and agricultural
sewage have mostly been discharged into rivers. Taking into account that rivers have a limited capacity for
toleration of pollutants, river water quality assessment is indispensable. In the present study, three water
quality indicators namely the National Sanitation Foundation Water Quality Index (NSFWQI), River
Pollution Index (RPI), and Weighted Arithmetic Water Quality Index (WAWQI) were used to assess the
quality of Garmarood River water. Sampling was performed at 3 stations along the river during summer
and winter of 2019. A variety of parameters namely DO, temperature, BOD, fecal coliform, turbidity, TSS,
pH, NH3-N, and phosphate were measured to calculate NSFWQI and RPI indices. The parameters used to
measure WAWQ]I, included TS, NOs', chloride, total hardness, SO4*, Mg, turbidity, pH, and Ca. The results
obtained from analysis of the above-mentioned parameters showed that the value of NSFWQI, RPI, and
WAWQI indices fall within the 50.66-75.6, 2.25-5.5 and 48.33-55.92 ranges. The results obtained from all
3 indices are indicative of relatively high quality of water at station 1 and poor quality of water at stations 2
and 3.

Keywords: NSFWQI; River; RPI; Weighted Arithmetic Water Quality Index (WAWQI).
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