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ABSTRACT

Wastewater generated from wastewater treatment plant contains odors some
non pathogens, fecal Coliforms, fungus etc., And chemicals such as phenals,
nitrate, chloride etc. In addition to usual constituents such as urine and

KEYWORDS

Waste water;
Microbial treatment of waste;
Flocculants.

faeces. The present investigation was hence made in wastewater treatment
plant situated in kallaraimedu of Kodaikanal. Presently the waste water is
passing through an underground system to the wastewater plant. In this
study Analyze the Physio-chemical parameters and biological parameters of
septic water before and after treatment with horse and cow dung; and por-
table water. | solate and identify the microbes present in horse and cow dung

by using biochemical tests.

INTRODUCTION

Wastewater can bedefined astheflow of usewa-
ter discharged from homes, businesses, industries,
commercid activitiesand ingdtitutionswhichisdirected
to treatment plants by acarefully designed and engi-
neered network of pipes. Thiswastewater isfurther
categorized and defined according to its sources of ori-
ginas 1. Domestic or sanitary wastewater and 2. In-
dustrial wastewater

Pathogens present inwaste water include bacteria,
viruses, prions and parasitic worms and Non-patho-
genic bacteria. Organic particlessuch asfaeces, hairs,
food, vomit, paper fibers, plant material, humus, etc.;
Soluble organic material such as urea, fruit sugars,
solubleproteins, drugs, pharmaceuticals, etc.; Inorganic
particlessuch assand, grit, metal particles, ceramics,
etc.; Solubleinorganic materia such asammonia, road-
salt, sea-sdlt, cyanide, hydrogen sulfide, thiocyanates,
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thiosulfates, etc.; Animalssuch as protozoa, insects,
arthropods, small fish, etc.; Macro-solidssuch as sani-
tary napkins, nappies/diapers, condoms, needles,
children’s toys, dead animals or plants, etc.; Gases such
as hydrogen sulfide, carbon dioxide, methane, etc.;
Emulsions such aspaints, adhesives, mayonnaise, hair
colorants, emulsified oils, etc.; Toxins such as pesti-
cides, poisons, herbicides, etc. Arethe constituents of
wastewater.

SEWAGE TREATMENT

By definition, treatment process means aseries of
actionsor changes. Treatment facilitiesincorporate nu-
merous processeswhich incombination achievethede-
sred water quality objectives. These processesinvolve
the separation, remova and disposal of pollutantspresent
inthewastewater. Thetreatment of wastewater isac-
complished by four basic methods or techniques; physi-



174

Current Ressarch Poper

ca, mechanical, biologica and chemica. Most waste-
water istreated inindustrid-scalewastewater treatment
plants (WWTPs) whichmay include physicd, chemica
and biologicd treatment processes. However, theuse of
septictanksand other On-Site Sewage Facilities(OSSF)
iswidespreadinrura aress, serving up to onequarter of
thehomesinthe U.S. Themost important mechanica
aerobic treatment systemisthe activated sludge pro-
cess, based on the maintenance and reconciliation of a
complex biomass composed of micro-organismsable
to absorb and adsorb the organic matter carried inthe
wastewater. Anaerobic processesarewidely appliedin
thetreatment of industrial wastewatersand biologica
dudge. Somewastewater may be highly trested and re-
used asreclaimed water. In somewaste waters ecol ogi-
cal approaches using reed bed systems such as con-
structed wetlands may be appropriate. Modern systems
includetertiary trestment by microfiltration or synthetic
membranes. After membranefiltration, thetreated waste-
water isindistinguishablefrom watersof thenatura ori-
gin of drinking quality. Nitratescan beremoved from
wadtewater by microbid denitrification, for whichasmal
amount of methanol istypically added to providethe
bacteriawith asource of carbon. Ozone Waste Water
Treatmentisa so growingin popularity, and requiresthe
use of an ozone generator, which decontaminatesthe
water as Ozone bubbl es percolate through the tank.
Treated wastewater can bereused asdrinking wa:
ter, inindustry (cooling towers), inartificia recharge of
aquifers, inagricultureand intherehabilitation of natu-
ral ecosystems. In order to achieve ecological waste-
water treatment, ecol ogical engineering, aclosed-loop
treatment system isrecommended. Many present day
systemsarea‘“disposal-based linear system”. The tra-
ditiond linear treatment systems must betransformed
into thecyclical trestment to promotethe conservetion
of water and nutrient resources. Using organic waste
nutrient cycles, from point-of-generati on to point-of -
production, closesthe resourceloop and providesan
approach for the management of val uable wastewater
resources. Chemical trestment methods enhancetheef-
ficiency of other process operationsand provide spe-
cidized trestment asaresult of their addition at various
trestment stages. The commonly used physiochemica
processes that require chemical action precipitation,
chemical oxidation, carbon adsorption, ultrafiltration,
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reverseosmosis, eectrodiayss, volatilization and gas
gripping. They areether very pollutant specific, or more
expend vethan dumping and usng morewater.

Theaction of bacteriaand other micro-organisms
arebiological methodsof treatment, which play avita
roleintheremova of pollutantswhich cannot be effec-
tively achieved by other means.

SEPTICTANK TREATMENT BY BACTERIA

Although thereare many methods used, thereare
numerous concernsrai sed regarding the presence of
condtituentsinc uding heavy metd's, pathogensand other
toxic substances. Thisrequiresthe selection of the cor-
rect disposal method focussing on efficient and envi-
ronmentaly safedisposal. New technologiesarebeing
produced to assist in thetreatment and disposal of sew-
agedudge, conformingto strict environmental regula
tions. Oneof these new technol ogiesbeing proposedis
theuse of Effective Microorganisms(EM).

Bacteriaareliving organisms, part of the earth’s
biological system. In aseptic system bacteriasuch as
Bacillussubtilisaid indigesting waste matter inspects
the system gpproximately every threeyears. Thedudge
Ispumped when necessary to maintain aproper oper-
ating syslemto provideahealthy environment for bac-
teriato achieve optimum popul ation level sand proper
operationwithin the septic tank.

The septic tank processes convert the organic ni-
trogen compoundsinto ammonium; however no con-
version of ammoniumto nitrateisexpected to occur in
the septic tank. Sincein the septic tank phosphorus
concentration ishigh wastewater coliform bacteriaare
not removed because reduction of ammonium to ni-
trate does not occur.

MATERIALSAND METHODS

Flocculant collection and analysisof flocculant

Flocculant were collected K odaikand areabetween
Jan-Feb. 2011. Horse dung was used as Flocculant1
and cow dung was used as Floccul ant2.

I solation and identification of microbespresentin
hor seand cow dung

Microbes present in theflocculantswereisolated
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and identified by using selective and differential me-
dia. MR-VPmedium (Methyl Red Voges Proskauer),
nutrient agar, nutrient broth, tryptic soy agar, starch
agar, Mannitol sdt agar, Simmon Citrate agar, lactose
Broth wereused. The pour plate technique was used
for bacterial enumeration and determinesthebacteria
countinamilliliter or gram of aspecimen. After incu-
bation, colonies appearing on the agar are counted.
Each colony representsonecolony forming unit (CFU).
The CFU/ml or CFU/gisthen caculated. Gram stain-
ing was used to distinguish between gram positiveand
gram negative bacteria.

EXPERIMENTAL DESIGN

Samplepreparation

Two litresof septic water sampleswere collected
from water treatment plant, Kalaraimedu, K odaikana
and dispensed into 4 conical flasks. The volume of
samplein each conica flask was500ml. Thefirst coni-
cal flask with the septic water samplewas not treated
Septic water untreated (SWUT). 5g of Horse dung
wasweighed and added into aconical flask contain-
ing 500ml of the sample. Thiswas named as septic
water treated Flocculantl (SWTS1). 59 of Cow dung
was weighed and added into aconical flask contain-
ing 500ml of the sample. Thiswas named as septic
water treated Flocculant2 (SWTS 2). The known
Bactizymewasused asaninterna positive control it
was weighed 5g and added to the sample (SWTS 3).
The500ml of distilled water with no dung waskept as
Negative control (SWNC). Potable water was used
as Standard (SWSS).

Analysisof septicwater

The collected sampleswere subjected to systemic
andysisof thebelow stated physiochemicd parameters,
biologica testingand microbid characteristicsnoted as
Day 0. Theanaysiswas continued for 20 consecutive
days. The samples were tested for the following
physiochemica parameterspH, Tota Suspended Sol-
ids(TSS), Total Dissolved Solids(TDS), Total Solids
(TS), Chloride, Nitrate (Reference?). The septic water
treated samples (using Flocculant 1 and Flocculant 2)
wereserially diluted and microbia analysiswasdone
for bacteria- Total viable count (TV C) Presumptive
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test, confirmed test, compl eted test. Faecal coliform
(FC) was tested and the number of colonies on the
EMB agar plateswere counted and recorded as CFU/
ml. Staphyl ococcuswasa sotested®. Total funga count
(TFC) wasperformed asper the procedureoutlinedin
the Microbiology Laboratory Manua®. The fungal
colonieswere counted and recorded as CFU/ml.

RESULTSAND DISCUSSION

pH

Thesamplefrom SWUT remained acidic. How-
ever the change of pH in septic tank was observed to
bevery rapid intreatment timefrom day 0to 20 days.
Thewater dowly moved towardsneutral pH. Low pH
in elevated temperature, polymerization and condensa:
tion reactionstake place resulting in the reduction of
solubleand insoluble materials (Damaet al). Reduc-
tion of pH isdueto chlorine because it degradesthe
volatilefatty acids.

Total suspended solids

Thetotal Suspended Solidsinthe samplesof the
treatment system decreased from 0.50g to 0.03g sep-
tictank from DayOto Day 20.

Total dissolved solids

Thetotal Dissolved Solids of the samplesof the
treatment syssemwas maintained a from SWUT from
0.01g. Thesamelevelswere maintained in standard,
controlsin all the day of observation. TDS was con-
tributed predominantly by chlorides, Sulphates, phos-
phates, Mg, Ca, Na, K etc. High level of saltscould
adversely affect thebiologicd treatment process. Some
of them are reported to remai n unchanged during the
treatment process.

Chloride

Chloride content gradual ly decreased from Day O
to Day 20. In Day 0 untreated septic samplechloride
content is295.13mg/l andin day 20itis200.22mg/l.
Thisisdueto theinocul ation of the Flocculantswhich
act on compounds present inthe sample. Theincreas-
ingvaueof chloridemight beduetothe precipitation of
chloridesof CalciumandAluminium phosphateon hy-
drousa uminium oxide and the presence of more sus-
pended solids.
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Nitrate

Nitrate content gradually decreased from Day O to
Day 20 at 5to 0. Dueto low hydraulic retention time
(HRT) inthe septic tank, ammonium oxidizing bacteria
could not get sufficient timeto produce effects. Active
by passing of thewastewater in septictank resulted in
high concentrationsof NH, and HNO,,

Nitrogenisconsidered as one of the most impor-
tant nutrient caus ngwater pollutionandremova of com-
pounds having nitrogen isconsidered asthemgor ac-
tivity in waste water treatment. Nitrogen is reduced
much when treated with SWTS 1, SWTS 2 and
SWTS3. Decrease or increasein nitrogen content is
dueto bacteriawhich requiresacarbon source. These
microbesuse NO3-N astheterminal e ectron accep-
tor inthe absence of oxygen. Theorganic nitrogen of
waste water in the present investigation was observed
to be increasing and gradually decreases due to the
conversion of organic bound nitrogen into anammo-
nium compound.

Microbiological parametersfor potential faecal
pathogens

Faecal coliform

TheHigher Faecal Coliform ratewasnoticedin
Day 0 and it was gradually decreased from Day1 to
Day 20.

Saphylococcus

Onday 0, 2-3 colonies are noticed and after treat-
ment effectively from Day 1 to Day 20 no staphylococ-
cal colonieswereobtained. Thereno fermentationin
lactose broth and no col or changefrom Day 0 to Day.

Fungal count

Thetota Viable Count of bacterid coloniespresent
inthesample. Theviable count of fungi showsreduc-
tion in treatment from Day 1 to Day 20. The fungal
colonieswereidentified based on Conidia structure-
Candida. Sp, Aspergillus, Mucor.

Identification and isolation of microbes from
flocculants

Flocculant collected is used for isolation of mi-
crobes. TheculturesF 1A, F 1B, F1Cand F 1F are
horsedungisolatesand F 2A, F 2B, F2C and F 2Fare
cow dungisolateswereidentified by colony morphol-
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ogy, growth characteristicsand biochemical tests.
| dentification

From agroup of culturegrown of differential and
speciaized mediafor the growth of specific microbe.
Theculturesidentified as

Flocculant collected is used for isolation of mi-
crobes. The culture F 1A (Pseudomonas sp), F 1B
(Bacillus subtilis), F 1C (Enterococcus sp), F 1F
(Aspergillussp), F 2A (Bacillussubtilis), F 2B (Srep-
tococcus ), F 2C (Lactobacillussp), and F 2F (Can-
dida sp) are non pathogenic naturally occurring mi-
crobes present in horse dung and cow dung and are
antibiotic resistant that destroy the mgjority of human
pathogeni c organismsinwastewater through biologi-
cal competition. The dataobtained from theexisting
treatment system of wastewater indicatethat thetreeted
wastewater match with positive control and standard.

Themainspeciesinvolvedin effectivewaste water
trestment include Lactic acid bacteria— Lactobacillus
plantarum, L. casel, Sreptoccus lactis; Photosyn-
thetic bacteria — Rhodopseudomonas palustrus,
Rhodobacter spaeroides; Yeasts — Saccharomyces
cerevisiae, Candida utilis Actinomycetes— Srepto-
mycesalbus, S griseus, Fermenting fungi — Aspergil-
lusoryzae, Mucor hiemalis. Thebasisfor using these
EM speciesof microorganismsisthat they containvari-
ous organic acids due to the presence of lactic acid
bacteria, which secrete organic acids, enzymes, anti-
oxidants, and metalic Chelates. Thisstudy hasidenti-
fied microbesin Flocculants 1 are Pseudomonas sp.,
Bacillussubtilis, Enterococcussp., Aspergillusniger.,
AndinFocculant 2 are Bacillussubtilis, streptococ-
Ccus sp., Lactobacillus sp., Candida sp.

Organic materid swithin wastewater originatefrom
plants, animals or synthetic organic compounds, and
enter wastewater viaanumber of routesincluding hu-
man wastes, detergents, and industrial sources. Inthe
current wastewater trestment process (either municipa
or domestic on-site) microorganismsplay asignificant
roleinthetreatment of domestic sewage. Many differ-
ent organismslivewithinthewasteweter itself, asssting
inthebreakdown of certain organic pollutants. Thecre-
ation of an anti oxidant environment by microbesassists
intheenhancement of the solid-liquid separation, which
isthefoundationfor cleaning water.
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Research reveded that Aspergillusniger, Tricho-
derma harzianum, Bacillus cereus and Bacillus
subtilisisolated from cow dung can reducethe growth
of Slerotiumrolfsii, Fusariumoxysporum, Pythium
aphanidermatum, Helminthosporium maydis and
Rhizoctonia solani withinhibitory zonesof up to 58%.
Furthermore, B. subtilisisolated from cow dung can
enhance plant growth, sulfur oxidation, phosphorus
solubilisation and wasfound to produceindustrial en-
zymessuch asamylaseand cdllulase.

CONCLUSION

SWTS1and SWTS2werefoundto be Potential
Flocculant for treating waste water. Both F 1 and F 2
are found to have Bacillus subtilis Other microbes
found are Pseudomonas sp., Enterococcus sp., As-
pergillusniger., Sreptococcus sp., Lactobacillus sp.
And Candida sp. This study concluded that the mi-
crobespresentinSWTS1and SWTS2areknownto
treat wastewater. SWTS 1 havethebest activity when
comparedto SWTS 2. Henceweconcludefrom tables
and figures shown abovethat effect of SWTS 1 and
SWTS2 havethebest activity. Further studiesneed to
reducethetreatment time. The effectivenessof indi-
vidual microbesidentifiedinthisstudy inwastewater
treatment should beeva uated.
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