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Aims Regarding water as the main source of brio, not only its quantity and being
availability is vital, but also its quality must be considered. This study was done in
order to determine the correlation between physicochemical BOD5 and microbiological
parameters (FC and TC) in the Kashan University of Medical Sciences wastewater effluent
of activated sludge system.

Materials & Methods This descriptive study was done from July to October 2012 at
Kashan University of Medical Sciences. A total number of 130 samples were taken on
different days of the week over a 4-month period from effluent, randomly. All of the
taken samples were transferred to the water and wastewater laboratory for analysis,
immediately. The SPSS 16 software and regression test for were used to analyze the
obtained data, ultimately.

Findings The mean value for BOD5 was 11.27+5.43mgL1. The mean value of TC was
log1.62+0.32. A linear correlation (F=312.9 ;p<0.001) was observed between TC and
BODS5. The mean value of FC was log1.42+0.31. A linear correlation (F=298.3 ;p<0.001)
was observed between FC and BODS5.

Conclusion BOD5 parameter can be used to predict the wastewater quality instead of
TC and FC.
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CITATION LINKS

[1] The challenges of wastewater irrigation in ... [2] Drinking wastewater public trust
in ... [3] Saw model for quantifying sustainability in ... [4] A study of water quality of
... |5] Wastewater treatment high rate algal ponds for ... [6] Global water pollution
and ... [7] Health risk assessment of ... [8] Tertiary treatment of a secondary effluent
by ... [9] Challenges to treated wastewater reuse in ... [10] Evaluating the impact of
water conservation on ... [11] Effect of treated wastewater on ... [12] Management of
Atriplex ... [13] Modification of the standards of ... [14] Water demand versus supply
in ... [15] Revegetation in Arid Zones: Environmental Impact of ... [16] Estimation of
Ascaris infection risks in ... [17] Risk assessment of heavy ... [18] Potential chemical
and ... [19] Reuse of domestic wastewater treated in ... [20] Determination of public
health hazard potential of ... [21] Coliforms removal in ... [22] Reuse of treated sewage
in ... [23] Monitoring and analysis of ... [24] Assessment of wastewater effluent quality
in ... [25] Standards Methods for ... [26] Physicochemical and ... [27] Case study on
evaluation of ... [28] Algal abundance, organic matter, and ... [29] Mineralisation and
pathogen removal in ... [30] Pathogen removal from ... [31] Relationship between ...
[32] Coliforms removal in ... [33] Influence of Physicochemical ... [34] Water quality
... |35] Comparison of ANFIS and ... [36] Water quality analysis of ... [37] The effects
of ... [38] Estimation of bacteriological levels in ... [39] Modelling blue and ... [40]
Investigation of ... [41] Copula-based drought ... [42] Rainfall trends in arid and ... [43]
Rainfall trends analysis of Iran ... [44] Analysis of constructed wetland performance
for ... [45] Experimental study on ... [46] Guidelines for the ... [47] Microbial removal
efficiency of ... [48] Evaluation of Vali Asr (aj) hospital effluent for irrigation of the ...

All keywords and available citations are linked in this page.


http://www.sciencedirect.com/science/article/pii/S0378377408002989
http://aquasec.org/wrpg/wp-content/uploads/2011/09/Ormerod_Scott_2012_Drinking-Wastewater_STHV1.pdf
http://rrjp.in/admin/papers/Saw_model_for_quantifying_sustainability_in_urban_water_sector.pdf
http://science.e-journalsdirect.com/Vol.2%20No.1/David%20et%20al.%20%282013%291.pdf
http://www.sciencedirect.com/science/article/pii/S0960852410011636
http://www.annualreviews.org/doi/abs/10.1146/annurev-environ-100809-125342
http://www.ncbi.nlm.nih.gov/pubmed/19941927
http://www.sciencedirect.com/science/article/pii/S0011916411003560
http://www.sciencedirect.com/science/article/pii/S1462901112001876
http://www.ncbi.nlm.nih.gov/pubmed/21511392
http://connection.ebscohost.com/c/articles/88895975/effect-treated-wastewater-soil-corn-crop-tunisian-area
http://www.ncbi.nlm.nih.gov/pubmed/24912216
http://www.sciencedirect.com/science/article/pii/S0043135498004771
http://www.tandfonline.com/doi/abs/10.1080/07900627.2013.837363#.VEy9mclZLCM
http://www.pjoes.com/pdf/22.2/Pol.J.Environ.Stud.Vol.22.No.2.569-575.pdf
http://www.ncbi.nlm.nih.gov/pubmed/20009245
http://environmentportal.in/files/Risk%20assessment%20of%20heavy%20metal%20toxicity.pdf
http://www.ncbi.nlm.nih.gov/pubmed/20401781
http://www.sciencedirect.com/science/article/pii/S0378377410003926
http://inderscience.metapress.com/content/w818306441263885/
http://www.ncbi.nlm.nih.gov/pubmed/17408847
http://www.sciencedirect.com/science/article/pii/S0921344909001736
http://www.sciencedirect.com/science/article/pii/S0011916409011217
http://www.sciencedirect.com/science/article/pii/S0147651310001454
http://www.standardmethods.org/
http://agris.fao.org/agris-search/search.do%3FrecordID%3DAV2012094134
http://www.iwaponline.com/wpt/008/wpt0080011.htm
https://library.niwa.co.nz/cgi-bin/koha/opac-detail.pl?biblionumber=166946
http://www.sciencedirect.com/science/article/pii/0273122395006044
http://www.sciencedirect.com/science/article/pii/S0925857407002340
http://www.ajol.info/index.php/ajest/article/view/71317
http://www.sciencedirect.com/science/article/pii/S0964830510001010
http://link.springer.com/article/10.1007%252Fs12595-012-0054-z
http://www.ncbi.nlm.nih.gov/pubmed/22016078
http://waset.org/Publication/comparison-of-anfis-and-ann-for-estimation-of-biochemical-oxygen-demand-parameter-in-surface-water/3706
http://link.springer.com/article/10.1007%252Fs13201-011-0011-4
http://article.sapub.org/10.5923.j.env.20130301.04.html
http://www.ncbi.nlm.nih.gov/pubmed/20195751
http://onlinelibrary.wiley.com/doi/10.1002/hyp.7160/abstract
http://scialert.net/fulltext/%3Fdoi%3Djest.2010.208.216%26org%3D11
http://onlinelibrary.wiley.com/doi/10.1002/met.145/abstract
http://www.sciencedirect.com/science/article/pii/S0140196307000225
http://onlinelibrary.wiley.com/doi/10.1029/2008JD010707/abstract
http://www.ncbi.nlm.nih.gov/pubmed/20371927
http://www.jofamericanscience.org/journals/am-sci/am0609/30_2507_am0609_256_260.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2560847/
http://en.journals.sid.ir/ViewPaper.aspx%3FID%3D141566
http://journal.bums.ac.ir/browse.php%3Fa_id%3D790%26sid%3D1%26slc_lang%3Den
http://www.daneshafarand.ir/index.php%0D
http://www.ncbi.nlm.nih.gov/mesh/68057919
http://www.ncbi.nlm.nih.gov/mesh/68014876
http://www.ncbi.nlm.nih.gov/mesh/68062065

Correlation between Microbial Quality and Organic Content in the Effluent of an Activated ... 8

Introduction

Recently, consuming water increasing factors
and the resulted sewerage due to daily growth
of population and increase in life style
standards caused irrecoverable damages to
human’s environment [1-3l. Regarding water as
the main source of brio, not only its quantity
and being availability is vital, but also its
quality must be considered. Water sources
polluting, especially superficial waters mainly
resulted from urban and industrial polluted
sewerage evacuation has reduced the quality
of these sources extremely. Sewerage
filtration to reduce mal effects of sewerage
evacuation to environment and to promote
public health state in societies should be
considered as well [+7]. The output of this
filtration can be reused mostly for agricultural
usages surely [8l,

Different biological processes are used to
eliminate sewerage polluting materials.
Activated Sludge Process (ASP) is one of the
most common Wastewater Treatment Plants
(WWTPs) to filter sewerage polluting
materials [61. Reusing of sewerage in arid and
semi-arid regions has higher importance
owing to lack of water sources and also
drought, hereby effluent is usually used for
limited and unlimited irrigation and so on
according to reuse the standards [9-15. Most
often, sewerage reuse in arid and semi-arid
regions to irrigate in agriculture has been
known as a useful solution to surmount water
lack, whereas using wastewater to irrigate
even lead to hygienic problems [16-20],
Microbial contaminants such as Total Coliform
(TC) and Fecal Coliform (FC) have been
known as indices based on World Health
Organization (WHO). Therefore, surveying of
TC and FC parameters and also Biological
Oxygen Demand (BODs) as wastewater
qualitative indices is introduced as an
important and basic priority in reusing the
effluent [21-24], Wastewater microbial indices
experiment ought to be done routinely and
also observing wastewater health standards is
pivotal since reuse of wastewater is being
increased in undeveloped countries.

In accordance to the findings of other
researchers, there is a correlation between
microbial and physicochemical parameters in
activated sludge and waste stabilization pond
system effluent [21-22],
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Due to using Research Center of Kashan
University of Medical Sciences (KAUMS)
effluent for agriculture, hereby this research
aimed to determine effluent quality, and the
correlation between BODs physicochemical
and microbial parameters in KAUMS effluent.
So predicting its value by BODs parameter as
wastewater quality (via Coliforms
experiment) is inaccessible. This study was
done in order to determine the correlation
between  physicochemical BODs  and
microbiological parameters (FC and TC) in the
KAUMS wastewater effluent of activated
sludge system.

Materials & Methods

This descriptive study was done from July to
October 2012 at KAUMS wastewater
treatment plant. A total number of 130
samples were taken on different days of the
week over a 4-month period from effluent,
randomly [251,

This treatment plant is extended aeration
Activated Sludge Process (ASP) with mean
flow rate of 300meter3/day. Its divisions
included manual bar screen (spacing between
bar 20mm), aeration tank (a reinforced
concrete rectangular tank with 24min
aeration time), secondary sedimentation
(hydraulic retention time of 4 hours), and
disinfection unit, in which disinfection of the
Chlorine dosage was 3.2+0.5mgL-! with 13min
retention time. For BODs test, 2liter
polyethylene bottles and for FC and TC tests,
sterilized glass bottles with 300ml capacity
were used.

All of the taken samples were transferred to
the water and wastewater laboratory for
analysis, immediately. All of the studied BODs,
TC, and FC parameters were examined
according to the latest edition of “Standard
Methods” 1251,

To analyze the obtained data, the SPSS 16
software and regression test (for analyzing
the correlation between the BODs and each TC
and FC) were used.

Findings

The highest and lowest values for BODs were
24 and 4mgL-, respectively with the mean
value of 11.27+5.43mgL-1.

The mean value of TC was log1.62+0.32. The
highest value of TC was log2.43 or
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269MPN/100ml and its lowest value was
log1.18 or 15MPN/100ml. A linear correlation
(F=312.9 ;p<0.001) was observed between TC
and BODs (Figure 1).

The mean value of FC was log1.42+0.31. The
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highest value of FC was log2.28 or
190MPN/100ml and its lowest value was
log0.85 or 7MPN/100ml. A linear correlation
(F=298.3 ;p<0.001) was observed between FC
and BODs (Figure 2).
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Figure 1) Correlation between TC and BODs in the Waste Water Treatment Plant effluent of KAUMS
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Figure 2) Correlation between FC and BODs in the Waste Water Treatment Plant effluent of KAUMS

Discussion

The aim of this study was to determine the
correlation between physicochemical BODs
and microbiological parameters (FC and TC)
in the KAUMS wastewater effluent of activated
sludge system. Similar results on ASP in
different regions of India by Kazmi et al
represented a significant correlation between
BODs/TC and BODs/FC parameters for
municipal wastewater effluent in ASP that is
compatible with our study findings [26.

Also, Rajeb et al. studying on the filled soil
columns with filtrated sewerage by RBC
systems demonstrate a positive and
significant correlation (r=0.82) between BODs
and FC [26]. Goyal & Mohan in a research
carried out on stabilization pond systems in
Jodhpur, Rajasthan, India have observed a
correlation between microbial and
physicochemical parameters [271. Sukias et al
in a study performed on sewerage optional
lake  microbial  and physicochemical
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parameters related to dairy farms in Six
Waikato, New Zealand evinced a partial
significant correlation (0.35) between FC and
BODs that is consistent with this study [28l.
Also, Williams et al studying on Wetland
filtration systems observed that there is a
relative high regression coefficient between
Coliforms population and BODs in sewerage
[29],

Regarding performance of sewerage microbial
deletion in soil filter systems Avinash et al
index a positive correlation between FC and
BODs [30. A direct correlation between
Coliform bacteria ratio and BODs value
(mgL-1) has reported by Olutiol et al. studying
on filtration system of sewage oxidation pond
(311, Also, Mungray et al. in a study performed
on influent sewerage to ASP and Up flow
Anaerobic Sludge Blanket (UASB) to
determine a correlation between TC, FC, and
BODs parameters, illustrate a correlation
between FC and BODs parameters (-0.31). It
seems that these findings are due to lower
number of taken samples and lesser variation,
qualitatively 1321,

In addition to study on TC, FC, and BODs
parameters in WWTPs, a direct correlation
between the studied parameters in superficial
streams such as rivers and floodwaters has
been proved in many researches which is
salubrious with the findings of the present
study [33-36]. Accordingly, R? values between
BODs-TC and BODs-FC parameters were 0.95
and 0.98, respectively in Belay et al study in
determining the correlation between
microbial and physicochemical parameters in
Shinta River in North-West of Ethiopia 371
Mumtaz et al. studying on superficial waters
in Pakistan found that there is a significant
correlation between logarithm value of
Colony-Forming Unit (CFU) and BODs values
in superficial waters [38,

Drought is one of the most pivotal natural
catastrophes that influence the societies’ lives,
directly, via limitation to access to water
sources, gradually B9. Iran is an arid and
semi-arid country. The annual raining mean of
Iran is approximately one-third of global
annual raining mean, and in addition, drought
was one of the main problems of Iran, recently
[0, 411 Kashan City is counted as semi-arid
regions in Iran. Its annual raining mean is
lesser than one-third of global annual raining
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mean, so researches to survey this issue could
have especial importance [42 431,

According to the findings of this study, the
mean value for BODs parameter was 11mgL-1,
the mean value of Most Probable Number
(MPN) for FC and TC was 26 and 41 (in 100ml
of sample), respectively, that is lesser than
authorized limits of the United States
Environmental Protection Agency (USEPA or
EPA) and WHO to reuse wastewater in
irrigating and agriculture %446, These values
are lesser than (BOD<100mgL1,
TC<1000MPN/100ml, FC<400MPN/100ml)
authorized limit of Iran Department of
Environment’s standards to reuse of
wastewater in irrigating and agriculture [47. 48],
Of limitations of this study were sampling at
night; so, for composite samples were taken in
day time, 8 AM to 4 PM. Regarding the low
mean value of TC, FC, and BODs parameters in
this effluent, making appropriate solutions to
use effluent in non-drinking usages is seemed
to be necessary.

Conclusion
BODs parameter can be used to predict the
wastewater quality instead of TC and FC.
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