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ABSTRACT KEYWORDS
The demand for freshwater is increasing due to growing population and Heavy metals;
their increased needs. Wastewater is emerging as a potential source for Irrigation standards;
demand management after essential treatment. The treated wastewater can Sewage treatment;
be used for irrigation purpose due to increased water scarcity. This study Water quality.

assessed the water quality of effluent sample collected from sewage
treatment plant of GMRIT. The present workswas carried out by collecting
effluent water samples to assess the effluent water quality for its suitability
for irrigation purpose. The main aim of thisstudy isto compare the effluent
water quality with reference to irrigation standards. Water quality param-
eters such as pH, turbidity, chlorides (Cl), sodium adsorption ratio, BOD,
COD, iron (Fe), electrical conductivity (E.C), sulphate (SO,*), nitrates
(NO;), and zinc (Zn) were analyzed. These parameters were estimated
using standard procedures and the results were compared with irrigation
quality standards. The results indicated that the some of the water quality
parameters that is zinc and COD which exceeds the permissible limits of

irrigation standards.

INTRODUCTION

Water isthe most essential resourcefor survival
of life on Earth. Water appearance depends on its
physical and chemical properties™. The disparity
in the demand and supply of water resources will
become acommon major issue oppos ng many coun-
tries around the world as well in the next few de-
cades?. Itsdemand will continueto grow and proper
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management of the water resources is a chalenge
for the power®l. Wastewater recycleisthefirst step
of water demand managemen for minimizing envi-
ronmental pollution. Wastewater is produced from
domestic activities such as dish washing, laundry
and bathing, and black water which consist toilet
waterl¥l, Wastewater can be reused which decrease
the fresh water demand and discharge of treated
water to the environment. Waste effluent has been


mailto:mythili.p@gmrit.org

48 Assessment of effluent quality for irrigation: a case study of gmrit sewage treatment plant

Current Research Paper o=

aways a good target of wastewater improvement
and reuse. The use of waste water ismostly for irri-
gation®™. The demand for quality water resourcesin
theirrigation sectorswill be difficult to meet in the
near future because of diminish supply?. The moni-
toring of water quality is one of the major tools for
sustai nable devel opment and providesimportant in-
formation for water management. The problem as-
sociated with the quality of water isatopic of prime
importance in the world and getting popul arity for
research purposes. Therefore, it is necessary to ex-
amine the quality of waste water and knowledge of
extent of pollution becomeessential in order to pre-
serve the valuable sources of water for future gen-
erations. The present work is carried out in sewage
treatment plant of GMRIT area, Rgjam, Srikakulam
District, Andhra Pradesh. The areaisrecognized as
an educationa areaby the Government of India. The
present study assessed the water quality by using
the various physical, chemical, biological param-
etersinthearea. Thewater quality has been assessed
for both dry and wet seasons over a period of 3
months. The assessment has been donewith respect
to common water quality parameters like chloride,
p™, dectrical conductivity, nitrates,sul phates, chemi-
cal oxygen demand, biochemica oxygen demandand
heavy metals.

MATERIALSAND METHODS

The waste water samples were collected from
study areain the months of November, December&
January (winter). Water samples were collected us-
ing spot sampling procedure® from the sewagetreat-
ment plant of GMRIT area of Rgjam. The samples
were put to examination in thelaboratory to analyze
physical and chemical parameters. These include
pH, electrical conductivity, chloride, nitrites,
sulphates, heavy metalsviz. Znand Fe. Theanalysis
of water samples was done using standard proce-
dured” and al analysis was donein triplicate.

RESULTSAND DISCUSSION

Water quality parameters
Water pH isone of the most important aspects of
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water quality. Chemical and biological reactionsare
directly dependent upon the pH of water system. The
pH of waste water obtained in rangefrom 7.35. The
acceptable limit for the irrigation water standard is
6.5 — 8.5, The results showed that all the samples
are within permissible limits. The pH of water
samplesinwastewater ishigher in November month
compared to December and January whereasthe pH
of waste water is higher in December and January
than that of the November month.

Electrical conductivity is a measure of water
capability to transmit electric current and alsoitisa
tool to assessthe purity of water. The electrical con-
ductivity in the water samples as an indication of
dissolved ions. In the present work conductivity of
ground water samples are in the range from 1134-
1140 mhos/cm, al the water samples are found to
be below the permissible limit. The higher values
of EC indicate the sample contains higher levels of
dissolved iong®,

The concentration of chloridein the groundwa-
ter samples ranged from 134.5-135.5 mg/L. The
amount of chlorideionsrecommended being accept-
able by irrigation standardd® is within 600 mg/L.
The results indicated that samples with in the per-
missiblelimit. Thismay be dueto water contamina-
tion asaresult of seepage from septic systems, land-
fill, fertilizers or animald®. Nitrate contents are
found to be ranging from 0.12 to 1.11mg/l. The de-
sirablelimit for nitrateisto benil inirrigation stan-
dards. Nitrate concentrationsover Img/L should not
be used for irrigation. Nearly 90% of the samples
with in the permissible limits. The nitrate concen-
tration in waste water is almost same in all the
months.

Sulfate can befound in amost all natural water.
The samples contain the sulphate concentration in
the range from 0.12-0.11 mg/L. The desirable limit
for sulphate is below 1000 mg/L. This may be due
to water contamination asaresult of sewagewastes.

COD can be found in amost all waste water.
The samples contain the COD concentration in the
rangefrom 88-94mg/l. Thedesirablelimit for COD
isto benil intheirrigation standards.

BOD can be found in amost all waste water.
The samples contain the BOD concentration in the
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TABLE 1: Water quality parameters of effluent sample from sewage treatment plant of GMRIT

Season 1 Season 2 Season 3
parameters November December January
p" 7.35 7.43 7.35
Electrical conductivity(mhos/cm) 1134 1140 1140
Turbidity(NTU) 0.6 0.5 0.7
Chlorides(mg/l) 135.45 134.9 135.55
Sulphates(mg/l) 0.12 0.13 0.11
Nitrates(mg/l) 0.12 0.11 0.11
BOD(mg/l) 33 3.1 3.2
COD(mg/l) 94 88 89
Iron(mg/l) 15 1.45 16
Zinc(mg/1) 4.88 49 4.8
SAR 26% 28% 30%

rangefrom 3.1-3.2mg/l. Thedesirablelimit for BOD
isbelow 100mg/l in theirrigation standards.

Sodium adsorption ratio(SAR) isthe most com-
monly used for evaluating water suitability for irri-
gation purposes. The samples contain the sodium
adsorption ratio concentration in the range from
26%-30%. The desirable limit for SAR is should
not exceed 60% in irrigation waters®.

Rapid sewage treatment plant results more ef-
fluentsdischarged in various water resources. These
effluents are usually treated by physicochemical
treatment process. The effluents containing trace
metals, when discharged on agricultural land for ir-
rigation, increase the metal content of the soils and
availability of metals to plants. Trace metals are
widely distributed in the environment with sources
mainly from weathering of minerals and soilg%7,
However, inputsfrom anthropogenic activitieshave
increased the levels in the environment tremen-
dously™¥3, Some of the metals are of concern be-
cause of their toxicity to plant (Zn) while others (Fe)
are hazardousto human health.

The concentration of Zn in the water samples
ranged from 0.01 to 0.4 mg/l. The permissiblelimit
of Zn concentration inirrigation water isto benil. It
was observed from thedatathat all the sampleswere
above the permissible limit of irrigation standards.

The concentration of Fe in the water samples
ranged from 1.647 to 1.823mg/l. The permissible
limit of Feconcentrationinirrigationisto be 10mg/
. It was observed from the data that all the samples
were below the permissible limit of irrigation stan-

dards. The reason for elevated metal content in the
samples was due to the increased human influence
on waste water™, The assessed water quality pa-
rameters of the effluent samplesarelisted in TABLE
1

CONCLUSIONS

Thewaste water samplesfrom sewage treatment
plant of GMRIT area were assessed for their qual-
ity in terms of usage of treated water for irrigation
purpose. The results indicated that chlorides, sul-
fates, nitrates, SAR and BOD concentrations were
within the permissiblelimitsand COD isnot within
the permissiblelimits. The elemental concentrations
of Znwerefound to exceed the permissiblelimits of
irrigation water quality, whereas Fe concentrations
arewithinthe permissiblelimits. Thisresearch may
serve as apreliminary study to provide baselinein-
formation that may direct future water quality as-
sessment studiesin the study area.
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