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Figure 1. The sit location of the abbas abad river
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Figure 2. Location of the pollutants point sources, water withdrawal, and sampling points
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Figure 3. The proposed longitudinal interval to model simulation
)‘_)'9‘ tf %N)J cﬂ.é«) ;:Su.ajc ‘;:S L}.C'Lﬂ)| rj:ﬁ) ;‘U‘k}.}j) L}J}b g,\.:..:: cua)\ﬁ.) g,\.:..:: MJ‘ L;.»JM &_)L.br.m.ﬂ ojb.]h).}
9 649 LKM.:L« d:t:u )l céu.:.m‘ L: 39 4..:5-2)) Bt ﬁ)bﬁ 6\4.2_:)_5: u..aj.e L:QUALZKW JJ.A LA dJ.a JJU 39 V.MNJ: AUtOCAD 2018
5l 535 9 fs Cund g 4 a5 b g andlas 5, 40 adlats 5 350 51 . (Chapraand Pelletier, 2008) LS o acwls |, 0L o Co o

A 03 e /Y0 e 4 Ksle s il

ldlgh (Sl siol b —£-Y

31l clg.ﬂjﬁ\ o gy ol S (e abii glos dpa glos (sl el b (siluad (gl 5L 5,50 wliilgn (sl el b
ool s e DL 1V E SV EY bl oy s b s Olies SUT b oal oliilon gla el )b sl Javgie ) g AL

o L3 Oltas Ol aililga o151 51 La el

Table 1. Average meteorological parameters of the abbas abad station

Parameter Temperature Dew point Wind speed Cloud cover Shader surface
temperature
° m/s) o o,
(°C) C) (%) (%)
Value
13.29 4.25 3.08 30 70
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Table 2. Average values of pollution parameters in the polluting points and monitoring stations

DO COD BOD T Q Distance Latitude Longitude  Point
(mg/lit) (mg/lit) (mgl/lit) cCc)  (mis) (Km) sources
7.15 18.2 9.0 15.7 0.06 7.03 34°46°00” 48°26°00” S1
7.10 19.9 10.0 15.9 0.06 6.14 34°46°02” 48°26°20” S2
7.05 23.0 115 16.0 0.11 5.25 34°46°09” 48°26°53” Ss
Monitoring
7.03 26.0 13.0 15.6 0.03 4.23 34°46°15” 48°27°12” Ss station
7.13 31.4 14.6 14.0 0.03 1.86 34°47°57” 48°28°00” Ss
5.65 39.9 16.5 14.0 0.03 0 34°47°46” 48°28°34” Se
5.90 21.0 11.0 143 0.05 5.60 34°46°05” 48°26°47” E>
5.10 89.9 44.0 15.6 0.04 4.38 34°46°13” 48°27°00” E4
7.10 25 12.0 14.2 0.01 3.55 34°46°38” 48°27°43” Es
Agricultura
5.18 79.5 28.5 19.3 0.07 2.50 34°46°47” 48°27°31” Es | wastewater
5.18 88.6 27.6 194 0.01 1.86 34°47°57” 48°28°00” E7
6.98 145.5 25.7 19.9 0.05 0.20 34°47°44” 48°28°40” Es
7.20 20.5 10.0 13.8 0.02 6.08 34°46°03” 48°26°34” Wi Municipal
sewage
5.16 97.0 85.0 15.3 0.01 5.20 34°46°10” 48°26°57” W3 g

Table 3. The average of water withdrawal abbas-abad river

Water withdrawal Distance Latitude Longitude Monitoring station
(m®/s) (Km)
0.40 4.23 34°46°15” 48°27°12” A1
0.02 1.50 34°47°09” 48°28°10” Az
0.02 0.84 34°47°25” 48°28°18” As
0.07 0.38 34°47°30” 48°28°25” As
0.40 0.34 34°47°34” 48°28°27” As
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Table 4. Values of quality parameters according to the standards of the iranian environmental protection organization

Parameters COD BOD DO
(mg/lit) (mg/lit) (mgl/lit)
Standard class B1 (Upper threshold of the entering pollution)
Amounts 20 10 7

Aas e 0L |, DO il53l 5 COD BOD jals b i oo b gladilbraial ol >l 5 a8 siluand 3 S, 5 IS gled b K3
Dad o eenlos 5 aely Slaa J.uja.xi.ajfl.:yué,"SJ.u Solwand gl 5L 5,90 slaesls Tal ‘a)ljcjlo Gaxg L
Ol gl i 9 edkd anslis La g sl @Lﬁ c,.jl.g_?):):ji‘_flﬁl;ﬂléjé Lod oo b calie gl g sl (ol J,Law

">>J§g§°



"

Simulation with
QUAL2Kw model

Collecting quantitative and qualitative
information on rivers and resources

v
[ Model calibration and validation ]

v

[ Qualitative river simulation using the model ]

Running
scenarios with
the QUAL2Kw

Implementation of the model with existing
conditions

Application of treatment plant with BOD and COD
reduction conditions

}

[ Comparison of river quality results under different scenarios ]

1

Figure 4. Flowchart of simulator model execution under different scenarios
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Table 5. Variation ranges of the model calibration coefficients

Parameters Value Unit Lower limit Upper limit
Fast BOD Oxidation rate 0 1/day 0 5
Ammonium Nitrification 0 1/day 0 10

Denitrification 0.316 m/d 0 2




Table 6. The NSE, SE, NRMSE and r criteria values for calibration and validation of the QUAL2Kw model

Parameter Calibration Validation
r NSE NRMSE SE r NSE NRMSE SE
DO 0.98 0.30 0.11 0.02 0.95 .65 0.07 0.01
BOD 0.99 0.97 0.02 0.02 0.97 0.85 0.16 0.09
COoD 0.99 0.93 0.15 0.12 0.99 0.77 0.67 0.55
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Table 7. Values of qualitative parameters by applying different scenarios and their percentage changes

Qualitative parameters and percentage of changes

DO Amount DO COD Amount COD BOD Amount BOD Different
changes  of changes (mg/lit) changes of (mg/lit) changes of (mg/lit) scenarios
(%) DO (%) changes (%) changes
(mgllit) CcoD BOD
(mg/lit) (mgl/lit)
87.70 - 368.63 - 177 Reference
4.05 3.56 91.26 27 101.64 266.99 22 39.44 137.56 Second
6.79 5.96 93.66 47 173.86 194.77 39 69.43 107.57 Third

Table 8. The weight of the total load of pollution entering the abbas-abad river based on the different scenarios and their
percentage changes

COD BOD
(kg/day) (kg/day) Sources of point pollution
Different scenarios

Third Second Reference Third Second Reference

0.018 2.51 12.57 0.16 2.20 11.01 P1

0.09 1.08 3.10 0.04 0.53 1.55 P2

2.16 18.36 21.6 1.03 8.65 10.36 P3

2.40 17.78 48.08 0.85 6.37 17.23 P4

3.82 28.32 76.55 1.19 8.82 23.85 Ps

3.14 23.25 62.85 0.55 4.11 11.11 Ps

11.62 91.30 224.75 3.82 30.68 75.11 Total weight (Kg/day)
94.82 59.37 - 94.91 59.15 - Percentage of changes (%0)
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Abstract

The purpose of this research is to investigate the quality status of the Abbas-Abad Mountainous River in Hamedan and
evaluate the impact of the implementation of the urban sewage treatment plant and agricultural effluents on its pollution
process. In this regard, three scenarios include the existing conditions (reference scenario), the construction of a treatment
plant by reducing the amount of biochemical and chemical oxygen (BOD and COD) at the level of class B; in accordance
with the standard of the Environmental Protection Organization (the second scenario) and the construction of a treatment
plant with an increase in the amount Dissolved Oxygen (DO) at the level of class B; (third scenario) was investigated and
compared. For this purpose, the simulation of the river was done using the QUAL2Kw model and during the first scenario,
taking into account the actual conditions of pollutant discharge for the period of May and August 1400, it was calibrated
and validated. Then, by identifying six important point sources polluting the river, the second and third scenarios were
implemented. The results of the reference scenario showed that with the increase of BOD and COD values of water, its DO
value also decreases and the quality of the river is in a critical condition. Also, with the reduction of BOD and COD values
at the standard level of class By, the value of DO in the third scenario will increase dramatically compared to other scenarios.
Therefore, based on these results, the performance of the third scenario is better than the other scenarios, and the construction
of the proposed treatment plants has a significant effect on improving the quality of the Abbas-Abad River. It is also
suggested to prevent pollutants from entering the riverbed in order to improve the quality of rivers.
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