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Investigating the Quality Status of Haraz River
Using Numerical Modeling

Sh. Farkhani’*

Abstract

Rivers are amongst the most important sources of water supply
all over the world. Increasing urban development, industrial
activities and a significant increase in the volume of urban
effluents have polluted rivers and in many places water quality
of these vital resources have been seriously endangered. In this
study, using the QUAL2K numerical model, the quality status
of Haraz River has been investigated and the impact of
effluents entering the river has been identified. According to
the results of qualitative modeling of the river in 2016, at
kilometer 48, where the Amol diversion dam is located, the
BOD rate suddenly increases which is due to the reduction of
flow velocity and discharge and the increase in the discharge
of pollutants to the river related to workshops and factories. In
spring and summer the concentration of dissolved oxygen is
critical in the reaches from Amol diversion dam to the estuary
of the river by the Caspian Sea. In terms of acidity, the water
of Haraz River is alkaline. The EC parameter also decreases
along the river due to the gradual deposition of soluble and
suspended solids into the water. The concentration of nitrate in
water also increases after the diversion dam, although it is not
significant in total.
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Fig. 1- Location of Haraz River catchment in Mazandaran province
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Table 1- Quality of effluent of fish farms along the Haraz River
o Ay, andls )3 o (9,1 SWOL,I (29,8 Cluy CudS - Jouo

Location DO

BOD

Stations (Km) Q (m3/s) (mg/L) pH (mg/L) NOs (mg/L) EC (uS/cm)
FF1 148 0.009 55 8 3.2 2.3 390
FF2 141 0.009 5.4 8.1 4.2 34 438
FFs 138 0.011 5.7 7.8 4.1 3.6 486
FF4 132 0.008 5.5 7.9 4.3 3.1 449
FFs 125 0.009 4.6 8.1 5.5 5.1 491

Table 2- Quality of effluent of sand harvesting workshops along the Haraz River
3l Al g, ails 10 awlo Culld  sBE,I5 ag 35 Olun ColS Y Jous

Stations Location (Km) Q(m%s) DO(mg/L) pH TDS(mg/L) TSS(mg/L) EC (uS/cm)
SMy 139 0.00025 2.2 7.8 543 464 783
SMz2 128 0.00029 2.1 8.1 639 2362 884
SM3 95 0.00025 25 7.9 436 1975 641
SMy 50 0.00035 2.1 7.8 902 3180 1280

Table 3- Quality of effluent of dairy factory, poultry slaughterhouse and beverage factory
Silwaliy Al )5 5 €50 o5 i (Olid A, 29 3 Ol CodS Y Jgua

. Location BOD TDS TSS EC
Stations (Km) Q(m¥s) DO (mg/L) pH (mg/L) (mg/L) (mgll)  (uSlem)

F1 50 0.0086 25 8.2 54 982 262 2140

F2 27 0.0055 24 8.6 47 800 86 1348

F3 27 0.0082 2.1 7.4 108 912 128 1055

Table 4- Geographical coordinates of sampling
stations

&> pdiged (olKiwy! Ul as Olaisw —F Joaa

Geographical coordinates

Station - :
Longitude latitude
1 52° 07" 33" 35° 51" 39"
2 52°15" 5" 36° 05" 35"
3 52°17 8" 36° 08" 50"
4 52°22" 14" 36° 14" 27"
5 52°21"1.4" 36° 24" 32"
6 52°22" 16" 36° 29 34"
7 52°26° 9.6" 36° 37 37"
8 52° 26" 45.7" 36° 40" 49"
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Table 5- Volume of produced wastewater in adjacent cities
3wy jolome (gl joed (S99 SIS oo -0 Jgu>

City Population Volume of produced wastewater (MCM)
Babol 531930 1.07
Amol 401639 1.03
Fereydunkenar 38154 0.49
Nur 26947 0.35

Table 6- Basin land pollutants by type of use
25 £5 cons  ad g O] souuYT-F Jous

Land Use BOD (mg/L)  TSS (mg/L) Q (md/s)
Forests and Groves 0.0201 0.816 0.512
Agriculture lands 0.0203 0.293 1.655
Dense Forests 0.2011 0.091 1.845
Meadows 0.004 0.126 0.756
Good Pastures 0.0201 0.815 0.025
Medium Pastures 0.0201 0.815 0.281
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Table 7- Standard range of water quality variables for aquatic life
ObR Ole (gl Of CubaS g o 3, luiliw] 2390 —Y Jgua

Variable Standard range Reference
DO (mg/l) >6 (USEPA, 1986; WERI,2016)
BOD (mg/l) <6 (Bhatnagar et al., 2004; Bhatnagar & Devi, 2013)
EC (um/cm) <5000 (WERI, 2016; Bhatnagar & Devi, 2013)
pH 6-9 (EEC, 1978)
TEMP(°C) <30 (WERI, 2016)
NO3(mgN/I) <10.161 (ANZECC, 2000)

Table 8- Calibrated model parameters for Haraz River water quality modeling
S 4529, (S (gilodne 3 oad 0,5 (5l yiel ) —A Jga

Parameter Value Units Symbol Range

Fast CBOD Oxidation rate 0.05 1/d Kae 0.02-3.4
Organic N Settling velocity 0.02 m/d Von 0-2

Organic N Hydrolysis 0.04 1/d Khn 0.02-0.4
Ammonium Nitrification 1.35 1/d Kna 0-10
Nitrate Denitrification 0.8 1/d Kan 0-2
Sed-denitrification transfer coefficient 0.28 m/d Vi 0-1
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Fig. 7- Trend of changes in flow rate and velocity of Haraz River in spring
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Fig. 11- Trend of flow rate changes in Haraz River in a) winter b) summer
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Fig. 15- Trend of Nitrate concentration changes in Haraz River in a) winter b) summer
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