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ABSTRACT

As the veins of the Earth, Rivers have a determinative role in regulating the functional behaviors of their linked
ecosystems and supporting human life. This research was conducted to address the major issue to assess the
river's health and survival condition alongside its vulnerability potential, using a benthic-based sustainability
index. For this purpose, river-bed sediment oxygen demand (SOD) rate and its associated factors, including
Texture, fine-PSD, Nutrients (TOM), besides some basic field parameters of river-water were measured. All
required samples were collected from 9 sampling points located on the target zones of Karkheh River in due
course. SOD data with regard to related factors were calculated and analyzed. The rates of SOD ranged from
0.71 to 1.74 g O2/m?/day. Further, this index was classified in varied quality domains. Afterward, a predictive
equation was determined among SOD rate and its associated parameters using MATLAB software. Finally, the
results revealed that the river health suitability in the research area is in categories moderately clean and slightly
degraded during the study period. Additionally, the increase in TOM concentrations, together with a decrease
in sediment particle size, led to an increase in SOD-rate accordingly. The source pollution load reduction rate
under the optimal suites of BMPs in the range of 15 to 66 percent was also one of the outputs of this research.
In conclusion, the consequences of this study can be used as a rapid diagnostic tool to support regional water
authorities and other stakeholders to promote the best practices for protecting the health condition of the riverine
system, focusing on selecting the appropriate discharge points along the receiving watercourse and on
effectively managing the drain-waters/effluents.
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Variable Unit No. of Stations Frequency Standard method/Guideline
Fine-PSD Silt + Clay % US-EPA, 1981 & 2001
Texture Tex. name 1 UNEP/WHO, 1996
[3 samples each USGS, 2005
ToM % site] ASTM, 2014
Sag“a‘;g_”g USGS, 2005 & 2010
SOD g O,/ m?/day ) US-EPA, Ohio, 2012
October 2017 ASTM, 2014
4.3[509) k_)" :faso ,“;u" > )
Variable Unit No. of Stations Frequency Standard method/Guideline
Temperature °C
pH s.u 1 Standard Method, APHA,2005
Turbidity NTU [3 samples each Manual of HORIBA U-10, 1991
EC ps/cm site]
DO mg/I 9
CoD mg/I Sampling
Discharge, Q m/s Date: USGS, 1982, Discharge Measurement
C n} October 2017 HYDRO-BIOS RHCM, Current Meter
ave m/s

Demand Ha.: average depth, V,.: average flow velocity, COD: Chemical Oxygen
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LS SL LS SL L SL SL LS SL Tex. name Texture
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<IYA - /aY A VY VIVE < IYY VY At < IAY 9
/ / / / / / / / / 0,/m?day SOD,
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YVIY YV Yo/t Y& Yvia Y#If Y#Iv Yo/ Yo °C Temperature
YA\ YIAY Y/ab Y/ay VAR Y/AY NN \li e \lAtd s.u pH
Yo Y VY A A 1 Y 'Y O NTU Turbidity
AR
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(b g — oole) VFer 15T A 0 oy DY 0,90 oyl pl S 9 O wlidios YO+

w‘ o Lsf.foﬁ).uSOD C).' 0)5]).3 6‘); (f Ji..u)uLo)

SOD g 5 et (25285 dloleo (S iy
o Ale (295 3 5 (O S ol peabides (sanaligs LT
a5 B e Gl Goes wul u«a O Jgoz) (Kon
s4kl, COD 4 fine-PSD .TOM sle 2l )y § SOD &,y

Dendrogram using Average Linkage (Between Groups)

15 20 25
L 1 1

R led Dist: Cluster Combi
o ) 10
1 1
PSD 1
TOM 2
=
S0D 3
CoD 4
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COD TOM fine-PSD SOD Parameter
* VY XNV *ELAYY Voo SOD
FELJAYY **LJAVY Voo fine-PSD
* VOO Ve TOM

V.- CoD

**_Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).
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Sampling Station R1 R2 DR1 R3 DR2 R4 R5 R6 R7
Number of samples ¥ ¥ v v v v v » »

Mean value of SOD “IAY ALe VY VY VIVE VY N LAy YA
Standard deviation of SOD (A A SRR HEAR! feFe- Sl AD- NRCEL NN NN ebey
SOD range SYRZRY YT A AASVAY BV YR VRB-VAY  VRSUTY FF VY oJAR=AY Y- AY
Ha= /2 t-value 118957

The result is significant at p< +/+&

Sig. level = +/+0 p-value /e FFYY

= I/ - -FAAATTA s
Hz t-value The result is significant at p< -/+0
Sig. level = /-8 p-value sfesFrA)

Mean value of SOD rates at all sampling stations = -/4v

Standard deviation of SOD rates at all sampling stations = -/FTvA

Median value of SOD rates at all sampling stations = «/AY

BMP (Best Management Practices) Aspects

Recommended Target Level (TL) for the SOD rate (first stage)= -/#
R1 R2 DR1
Required BMP (%): (CL-TL)100/CL ) A £%

CL{Current Level)= Mean value of SOD at each station

R3 DR2 R4 R5 R6 R7
YA 1 £9q Yo Yo Yy

SOD at 20°C (g0 m*/day)
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