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ABSTRACT KEYWORDS
Growing population, industries, agricultural practices, and urbanization have Rapid urbanization;
increased the water demand. Availability of drinking water is becoming a Fresh water sources;
serious issue to manage. To fight the growing water stress, reclaiming and Waste water;
reusing of treated waste water for various day-to-day activities except for Reuse;
drinking purpose is necessary. A serious thinking and strong commitment Environmental pollution
of reuse of waste water may bridge the gap between supply and demand of of receiving waters;
water in the future. Waste water produced from residential areais collected Industrial use;
through under ground drainages system and treated at waste water treat- Go green strategy;
ment plants|ocated at 3 locations of Visakhapatnam. The Total waste water ESSAR pélletistion plant.

(W.W) producedis140 MLD and if at least 25% isreused by power & steel
industries around the city, there would be great saving of about 20% on
daily drawl on the surface fresh water sources. ESSAR Pelletization plant is
the pioneer industry that isusing water for cooling towers, coke ovens, air
stabilization units. Fresh water usage by ESSAR Pelletization plant is 8.4
MLD and to reduce expenditure on fresh water purchase, it is using 3.6
MLD of treated waste water of GVMC for last 8 months. The capital cost for
developing W.W System is realized in less them 30 months. Monthly ex-
penditure on the purchase of fresh water has drastically reduced from Rs.
70.00 lakhs per month to Rs44.00 |akhs dueto utilization of treated W.W for
42% of itsdaily usage. After recyclethe samewater isreused for gardening,
vegetation, washing the roads, plant washings etc., By conservation &
optimum utility of water and waste water., Go Green Strategy isfollowed by
the industry. © 2011 Trade Sciencelnc. - INDIA

INTRODUCTION water management hasfocused on building dams, res-

ervoirs, and diversion canalsetc., to make available

Weter isneeded for thebiologica survival. suchas  water wherever needed and to an amount desired. Soar-
drinking water cooking, washing, and isvital for our  ingdemandsdueto rapidly expanding population, in-
devel opmentd needs, like agricultureand industry. dustria expansion, and expanded agriculture, aremet
Unfortunately, theavailablefreshwater suppliesare by larger damsand diversion projects. Naturd surface

not evenly distributed in time and space. Historically, water resources, impounding structures are major
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sources of water supply after necessary treatment. The
increasing water demandwill lead to aclear stresson
thesewater bodies. Inadequate water management is
accel erating the depl etion of surfacewater and ground-
water resources. In addition to that water quality has
been degraded by domestic and industrial pollution
sourcesaswell asnon-point sources.

Theterm “Waste Water” meansany water that is
no longer wanted, asno further benefitscan bederived
out of it. Reuse of wastewater for domestic and agri-
cultural purposes has been occurring since historica
times. However, planned reuseisgained importance
only two or three decades back. But in future waste
water would play animportant rolefor someof steel,
Alloy making, power producing industries.

Dueto daily human activity and a so various agri-
cultural andindustrial operationswastewater ispro-
duced in enormous quantity. Dueto lack of manage-
ment and treatment facilitiesand most of themunicipa
wastewater generated in Indian citiesisdischarged into
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aguatic systems,(River / Seas) without proper treat-
ment. Inadequate treatment facilitiesfor sewagewould
deterioratethewater quality of aquatic resources. Thus,
the safe discharge of wastesto theenvironment isin-
creasingly recognized, bothintermsof implicationsfor
public hedth, and for theenvironment.

The benefits of promoting wastewater reuse as
means of supplementing water resources and avoid-
ance of environmental degradation have been recog-
nized by national governments. Thevaueof wastewa
terisbecomingincreasingly understoodinarid and semi-
arid countriesand many countriesarenow looking for-
ward to theways of improving and expanding waste-
water reuse practices.

Conventiona wastewater trestment consists of the
following stages:. preliminary, primary, secondary, and
tertiary. Municipa wastewater trestment facilitiesuse
comhbinationsof physicad, biologica, and chemicd treet-
ment technologies. Preliminary and primary treatments
areusually physical process.

Processing

Stage Preliminary Primary Secondary Tertiary and advanced
Purpose Removal of large Removal of Biological treatment and removal Removad of specific
solids and grit suspended solids.  of common biodegradable pollutants such as nitrogen or
particles organic pollutants phosphorous, color, odor etc.,
Sample Screening, Screening, Percolating/trickling filter Sand filtration, membrane
Technologies  Setting. Sedimentation. activated sludge, anaerobic bioreactor reverse osmosis,

treatment, waste stabilization
ponds.

ozone treatment, chemical
coagulation.

Wastewater can berecycled/reused asasource of
water foramultitude of water demanding activitiessuch
asagriculture, aquifer recharge, aquaculture, firefight-
ing, flushing of toilets, snow meting, industria cooling,
parksand golf coursewatering, formation of wetlands
forwildlifehabitats, recreationd impoundments, andes-
sentially for several other non-potable requirements.

Potentia reusesof wastewater dependson the hydrau-
licand biochemicd characterigticsof wastewater, which
determinethemethods and degree of trestment required.
For Agricultureand Irrigation reuses, in general, lower
quality levelsof treatment of wastewater issufficient.
Thefollowing tableexplainsin thevarious usesand
applications of wastewater.

Category of Reuse

Examples of applications

Urban use unrestricted

Landscape, irrigation of parks, play grounds, school yards, golf
courses, cemeteries, residential, green belts, snow melting.

Restricted Other purposes

controlled access fire protection, disaster preparedness, construction.

Agricultural Food crops, Non-food
crops and crops consumed after processing.

Irrigation for fodder, fibre, flowers, seed crops, pastures, commercial
nurseries, sod farms.

Recreational use unrestricted

lakes and ponds used for swimming, snowmaking, boating.

Environmental enhancement

Artificial wetlands creation, natural wetland enhancement, stream flow.

Ground water recharge

Ground water replenishment for potable water, salt water
intrusion control, subsidence control.

Industrial reuse

Cooling system water, process water, boiler feed water, toilets,
laundry, air conditioning.

Residential use

Cleaning, laundry, toilet, air conditioning.
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Industria use of reclaimed wastewater represents
major reuse next toirrigation in both devel oped and
developing countries. Reclaimed wastewater isideal
for many industria purposes, which doesnot require
water of high quality. Oftenindustriesarelocated near
popul ated areawhere centralized treatment facilities
generate reclaimed water. Depending on the type of
industry, reclaimed water can be utilized for cooling,
boiler feed, processetc., Cooling water make-upina
majority of industrial operationsrepresent thesingle
largest water usage. Thewater quality requirement of
industria coolingisnot generally high. Consequently,
cooling water make-up presentsasinglelargest op-
portunity for reuse.

Electrical power generation industries, by the na-
tureof ther activities, arenormdly located closetolarge
urban settlements, where domestic wastewater isgen-
erated inlargequantities. Since power-generating sta-
tions haveahuge cooling water requirement, they pro-
vide potentia reuselocationsfor reclaimed sewage. It
ispossibleeconomically to treat the domestic waste
water to achieve adequate quality for reuse ascooling
water. The membranefiltration system could remove
all suspended solids, fecd coli-formsand gradiacysts.
Thereisagreat potentidity for reuse of wastewater in
power generation and other industrial manufacturing
facilitiessuch asiron and stedl industry.

Indugtrid water reuse hasthefollowing specific ben-
efits, inadditiontothegenera environmenta benefits.
1. Potential reduction in production costsfrom the
recovery of raw materialsin the wastewater and
reduced water usage.

Hesat recovery.
3. Potentia reduction in costs associated with waste-
water treetment and discharge mechanism.

N

CASESTUDY

Wastewater re-useto copewith water shortagein
Visakhapatnam

Visakhapatnam sometimesreferred as Goaof the
East coast. Thecity isnestled among thehills of East-
ern Ghats and facesthe Bay of Bengal to the East. It
hasgot virgin beaches, laterite hill rocksand stunning
landscape. Visakhaptnam isvariously referred to as
jewel onthecoromondal coast or sted city.
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Visakhapatnam is second largest city inAndhra
Pradesh and has 18 lakhs popul ation. Mgjor indus-
trieslike BPPV, NTPC, Visakhapatnam Steel Plant
(RINL), HPCL, BPCL, HSC (Hindustan ship yard),
L.G Polymers, Hindustan Zinc, GAIL, Pharamacity
and many moreindustrieswere established. Therea
sonisthat the city iswell connected with road, rail,
seaand air transport network. A part from thesein-
dustries. Visakhapatnam port, MES, ENC (Eastern
Nava Command), Specid Economic Zones(SEZ’S),
Gangavaram port are the other establishmentsthat
consume bulk water.

Water supply serviceisprovided by GVMC from
the surface water sources. The water supplied 180
MLD, thus supplying at therate of 100 |pcd and the
resi dents have good ground water potentiality. About
80% of Visakhaptnam areais covered with tap water
and intermittent supply ismadefor an hour aday, so
most familieshaveto storewater intanksand/or supple-
ment water from privatewells.

Apart fromtheabove, around 50 MLD of water is
being supplied by theGVMCtoindudtrieslike.,, HPCL,
BPCL, Coromandd Fertilizers, BHPV, Hindustan Zinc,
Hindustan Shipyard Ltd, MES, Naval Command,
Visakhapatnam Port Trugt, Indian Railways.

InVisakhapatnam thetotal water supply isabout
230MLD. Thereare 700 unauthorized colonies(Sums)
and 32 villages panchayats where sewerage systems
arenot operating dueto alack of adequate water sup-
ply andlack of drainagesinfrastructures. With the popu-
lation of Visakhapatnam increasing from 0.04 millionin
1911 to 1.8 millionin 2011, thereisan ever-increasing
pressure onthe water resources.

TABLE 1 Explainsthe present populationin the
water supply zonesand TABLE 2 showsactual water
supply. Thewater shortfal will il increeseandthereis
alittle hopethat thewater supply will never matchthe
water demand inVisakhapatnam. Because of thedrink-
ingwater shortfall, water related conflictsoccur in sev-
eral localitieswherewater linesrun dry; for example
dternate day supply was made during the summer 2010
for aperiod of 3months, with ground water completely
dried upinmany partsof Visakhapatnam Thiscallsfor
aneed toaimprovewater supply resourcesand search
for alternative sources.

The calculations of water requirement and short-
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TABLE 1: Domesticwater usage:

Water Required
(MLD)@150
Lpcd
169.50

51.80

Population

Locality / Zone (Millions)

S.
No

1.130
0.345

Central Visakhapatnam

2 Gajuwakaarea

32 Villages Peripheras
now under GVMC

Total

0.325 48.7
1.800

TABLE 2: Water budget of 2011

270.0

User Total Quantity of
Section Demand water supply

Domestic 1.800 Millions 270 MLD 180 MLD
Industries 89 Nos 70MLD 50 MLD
Total 340 MLD 230MLD

agewithrespectto GVMCistabulatedin TABLE 1
and 2 to understand the need for new sources or alter-
nate sources of water. Reuse of wastewater to thein-
dustriesand gardening isbetter alternativeinstead of
fully depending onfresh water sources.

TABLE 3 expressestheactual requirement of wa-
ter for Visakhapatnam city for different years. The
sources of water to supply to meet the needs of do-
mesticaswdl asindustria issurfaceimpounding reser-
voirswhich arelocated about 156 km to 25 km away
fromthecity.

TABLE 3: Present & futurewater requirement

Population Deficit

90 MLD
20 MLD
110 MLD

Demand of water in MLD
Year Population Domestic@

wn

Z
o

Industrial Total

150 L pcd
1 2011 18,00,000 270 70 340
2 2015 20,96,960 315 77 392
3 2020 23,28,240 349 91 440
4 2040 35,19,930 474 136 610

Thefollowing TABLE 4 showstheactua rediza
tion of thewater for theyear 2011. Thereareno new
sourcesin and around thecity, except Godavari River
near Rgahmundry (in AP) about 200 Kmsaway from
townAll ensuing sourcesarerain dependent . But wa-
ter hasto be pumped from Godavari river and thisleads
to heavy expenditure. From polavaram proj ect about
24TMC (1850 MLD) of water wasall ocated to meet
therequirementsfor both industrial and domestic con-
sumption, But the project was stopped half way after
spending about nearly 6000 croresfor construction of
dam and formation of cana sdueto somereasons. Even
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if dl permissionand fundsarearranged for thecomple-
tion of Polavaram project it would take many yearsto
completethe project, possibly by theyear 2020.

TABLE 4: Water resour cesavailablefor 2011

Distance from Water realized at

S Source -

No city (km) present (MLD)
1 Thatipudi 65 27

2 Raiwada 70 73

3 Yeleru/Godavari (VIWSCO) 160/200 73

4 MGR 25 27

5 Gostani 32 14

6 KBR-2MGD Gajuwaka 25 9

7 MGR Filtration well 25 7

Total 230

Asseenfrom TABLES 2 and 4 thereisagap be-
tween demand and supply. Thegap isgoingto bewid-
ened considerably by the year 2020. since no new
sourcesare expected in near futurethe optionisto go
for thetreated wastewater utilization by the potentid
industries. Thereby cons derableamount of that water
would be saved and the water saved would be served
for domestic purpose.

WASTEWATERCOLLECTION
AND TREATMENT

Waste water is collected through under ground
drainage system collected at aSTPand it flowsto the
Bay of Bengal after treatment. Thereisaprogram un-
der INNURM to construct underground drainsto col-
lect seawerageall over Visakhapatnam city leading to
theexisting three sawagetrestment plantsand onemore
new trestment plant isunder construction. Thecover-
age of the underground drains will be 40% of
Visakhapatnam (area) — close to 60% of the popul a-
tion at present and in thenext phase, that isby 2017, it
is planned to cover total city area (533 Sg.km) with
under ground sewerage system.

TheTABLE 5 showsthedetailsof thewastewater
treatment plants’ in GV M C. Domestic sewageistreated
inthe STP and can besuppliedtoindustries.

The sewagetreatment plant at Appurgharisa10
year old, biologicd treatment plant using an activated
dudge processfollowed by chlorination. Theincoming
water 25 MLD, is pretreated in afast sedimentation
tank and then led to the aeration tanks,. The agrationis
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performed with surface aerators/mixersrisking spread-
ing aerosolsinthesurroundings.

The aeration isfollowed by one big round sedi-
mentation tank and then chlorination. Theeffluent from
theplantislet out inapipetothesea

TABLE 5: Particulars of swage treatment plant (STP) in
GVMC

S. . i ioni
S L ocation Capadty Fundtioning
1 Appughar, MVP Colony 25 2011

2 Old Town 38 2010

3 Arilova 13 2011

4 Sheelanagar 150 2012

5 Gajuwaka& 32 Panchayats 150 Pgﬂﬂﬁg

Totd 226

AERIAL VIEW OF 38 MLD SEWAGE TREATMENT PLANT
AT OLD CITY - TAKEN UP UNDER JNNURM

Figurel: 38 M LD sewagetreatment plant at old cit

Onemore 38 mld plant wascommissioned recently
near port harbor area (Figure 1) and the case study re-
latestothat STPand issimilar to thetreatment plant at
Appughar. Cd culaing of domestic sawageisdone based
on the 80% of water supplied and the quantity of do-
mestic sewageisshownin TABLE 5. Two moretreat-
ment plantsare under construction and arebasically of
thesamestandard. The plant operationisfor biologica
trestment of wastewater with limited reduction of nutri-
ents. Simultaneoudy dudge producedisdriedinfilter
beds Thedudgeisusad asafertilizerinagreeningproject.

Waste water from domestic use contains a broad
spectrum of contami nationsand theseare measured by
oxidizableBiochemicd reactionsandismeasuredinthe
laboratory as Biochemical oxygen demand (BOD).
Chemicdsaredsoliableto bebroken downusngstrong
oxidizing agentsand these chemicd reectionsaremea-
sure in the laboratory as chemical oxygen demand

175

—== Qurrent Research Pepsr

(COD). Both TheBOD and COD testsareameasure
of therelative oxygen—depl etion effect of awaste con-
taminant. Both have been widely adopted asameasure
of pollution effect. The BOD test measuresthe oxygen
demand of biodegradable poll utantswhereasthe COD
test measurethe oxygen demand of utilizablepollutants.
Sewage Treatment Plants (STPs) which may in-
cludephysical, chemical and biologica treatment pro-
cesses. Themost important aerobic treatment system
isthe activated sludge process, based on the mainte-
nance and recircul ation of acomplex biomass com-
posed by micro-organisms ableto absorb and adsorb
the organism matter carried inthewaste water.
AndhraPradesh pollution control board (APPCB)
issued certainguidelineson dlowablepollutionlevels.
Thealowablelimitsof water quantity parametersas
per the sewerage Manual of CPHEEO and APPCB
Guidelinesaregiveninthetablebel ow.

TABLE 7: Allowablewater quantity parameters

SNo Water Quantity Parameters CPHEEO APPCB
1 pH 85 55-9.0
2 Suspended Solids 30 mg/L -
3 Totd Dissolved Solids 2100 mg 1800 mg
4 BOD 30mg/L 100 mg/L
5 COD 250 mg/L 250 mg/L
6 Oil & Grease 10 mg/L
7  Chloride 1000 mg/L
8  Sulphate 600 mg/L 600 mg/L

Thetests on the effluent sampleswere conducted
on 25.9.2010 and the values of parametersare com-
pared with the marine standard effluentsasshownin
TABLE 8. All the parameters specified arefound with
inthepermissiblelimitsof APPCB.

Thequality of water can beestimated by assessing
thewastewater characteristics. The Colour, generdly,
withinthecollectiontank isbrownin color. Upon addi-
tion of theactivated d udge (sent back from settling tank),
it getsto athicker texture. Andthe Odor, Foul-smelling
upon prolonged stay, the odour gets stronger.

Theperformanceof al STPsisgood and effluent
qudity iswithin permissiblelimitsfor the aquatic body
disposal. With theaboveeffluent quality it may not be
necessary to impart further treatment so asto makeit
fitfor reuse.

Gresater Visakhapatnam Municipa Corporation has

————y  Snoivonmental Science
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received—Rs. 350 croresfrom Government of India&
Government of AndhraPradesh under INNURM for
implementation of underground drainagesysteminclud-
ing sewagetrestment plants. Around 80 MLD capacity
sewagetreatment plantsared ready commissioned and
ancther 150 MLD plantisunder congtruction andwould
be commissioned by theyear 2012.

TABLE 8: Effluent sandar dsafter treatment:-

Quantity
of waste
s APPCB  water After
Parameters Treatment
No Norms before (Itrs)
Treatment
(Itrs)
1 Ph 55-9.0 6.94 7.7
2 Ammonical Nitrogen 50 21 6.8
3 BOD 100 160 30
4 COD 250 290 50
5 Total Solids Suspended  10% 1800 0
6 Sulphide 5 2
7 Phenolic compounds 20 100 2

Assessment of wastewater generation manage-
ment patterns

Thetotal waste water generated in 300 cities of
Indiaisabout 60% that isgenerated in to be defined
thefour mgor cities of Mumbai, Kolkata, Delhi and
Chennai. Inthemetropolitan cities, only 30% of waste
water istreated beforedisposd. Visakhapatnamisone
among 65 citiesincluded in INNURM programme
whereinit was strongly suggested by the Government
of Indiato taken up underground drainage system &
STPfor entirecity.

Wastewater characteristics

Theprojected wastewater generation (assuming 80%
of thedemand) in Visakhagpatnamis140 MLD by 2011
and 270 MLD by 2020 with anestimationthat 360 MLD
out of 470 M LD will reach the sewagetreatment plants
by theyear 2040. Theshort fal inthewater supply may
bereduced by reusing thewaste water and supplying it
to thecity by imparting necessary treatment. Even 20-
40% reuse of treated wastewater may reducethe short-
fdl inthecity water supply substantidly.

ESSAR was using the water separated from ore
durry which wasreceived through oredurry pipeline
for cooling other purpose. Sincedurry pipelineisnot
functioning and water seperated fromdurryisnot avail-
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able. Therefore ESSAR approached GVM C for addi-
tiona quantity of water.

Therefore ESSAR haswholly depended on GVMC
for supply of water. The consumption wasincreased
from agreed quantity of 5MLD to 8.4 MLD withina
short span of time. For the extraquantity of consump-
tion ESSAR is paying 100% extraamount to GVMC
for consumption of water by ESSAR.

TABLE 9: Water requirement by (ESSAR plant):

No  Pas  yrUMW  requiremen
1 Peletization Plant.1 AMTPY 1850cum/day
2 Pelletization Plant.2 AMTPY 3000 cum/day
3 Beneficiation plant 8MTPY -

4 CPP 25 MW 3600 cum/day
Total 8450 m*’ day

Water requirement of ESSAR pélletization plant

Water requirement of plant hasbeenshown TABLE
9 generally water isobtained fromthe GVMC at the
rate of Rs.30/- per M3, Data is obtained from the
GVMC onthe quantity and amount paid by ESSAR
for aperiod of last two years. The average consump-
tion of water per month. The average consumption of
water per monthis260 ML and average amount paid
isaround Rs.70lakhs.

Dueto hugeexpenditure ontheuse of water it was
proposed by ESSAR Plant to usetreated waste water
in certain operationson the plant such as cooling tow-
ers, gas chambers, road washing, gardening dust re-
ductionsetc., 38 MLD Waste STPof GVMC Old Town
isabout 3km away (Figure 2) fromthe ESSAR Plant.
The plant wasvery recently commissioned. Theefflu-
entsareinwith in standards specified by APPCB as
discussed earlier.

SN I?%"' ; ;\ .
Figure 2 : Image showing the location of 38 MLD STP of
GVM C and the ESSR pdllitisation plant
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ESSAR GROUP (BSE: 500630, BSE: 500134) is
amulti nationa corporationinthesectionsof stedl, en-
ergy, power, communications, shipping portsand lo-
gisticsaswell asconstruction. It’shead quartersislo-
catedinMumbal, India. Thegroup’sannual turnover is
about Rs. 18 hillionsinfinancia year 2009-10.

Essar has set up a4.0 MTPA pelletisation plant,
(Figure3) at Visakhapatnam to supply high quality iron
orepelletsat competitive pricestoits hot briquetted
iron (HBI) plant. After meeting the pell et requirement
of Essar Steel, the balance productionissold in the
domestic andinternationa market.

Figure3: ESSAR pelletization plant

To convey raw materid from Iron oreminesthrough
closed system, Essar steel, hascommissioned its 267
km, pipdineconnecting BailadillaMinesanditspolar-
ization plant hereto transport iron orefrom the mine
head intheform of durry (Figure4)

Thedurry pipelineisthe second inthe country after
Kudremukh Iron and Stedl Limited’s67 km, pipeline.
Theworld’slongest durry pipeline, whichis 396 km
long, islocated at the Germano Minesin Brazil.

Elaborating thedurry process, from the Kirandul
minesof Nationa Mineral Development Corporation
would be fed into the nearby 8 mtpa capacity or
beneficiation plant, which would enhancethe quality
of theorefinesby eiminatingimpuritiesand increas-
ing the Fe(iron) content by over four percentage points
t0 68, thusmaking it suitablefor pdletisation. Theben-
eficiated oreissuitablefor producing direct reduction
(DR) grade pellets, which contribute to improve the
yieldwhilemaking stedl.

8milliontonneof durry per annum and isexpected
to reduce Essar Sted ’strangportation cost from Rs.550
per tonneto about Rs.80 per tonne.

Vazeer Mahamood and V.Chandraiah
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Figured: Map of durry pipelineof ESSAR sted!:

The pipelinewill help the company saveat | east
Rs.200 crore every year, thusthe capital cost isrecov-
eredwithin6years. “Itisthemost environment-friendly
way of transportingiron orefines.”

Maoi stsblasted apump house attached to the pipe-
lineontheAndhraPradesh-Orissaborder a Chitrakonda
on severd timesinthe past, and during march 2009 and
dueto another blast, thedameagewasheavy and thepump
houseisbeyond repairablecondition.

If thereisany short fall in supply of water to the
industry it will face athreat in the productions asthe
water storage capacity withinthefirmisvery small.
Therefore ESSAR Plant depended on GVMC supply
for itsday to day activities. GVMC produces about 38
MLD treated waste water through itsS.T.Pvery close
to ESSAR plant.

As50% of thewater requirement in the plant is
used for gas stabilization and for cooling towersand
water quantity need not be of potablewater quantity.
Thereforethe plant isinclined to usetreated wastewa-
ter supplied by GVMC.

Cog recovery for new pipdinesfor drawingtreated
wastewater

TABLE 10: Redemption of water cost duetowastewater utilization

Reading of meter

S.No Month

Quantity Cost of reused

Cost of potable  Amount saved per month

I nitial Final inM3 water @2/ /KL  water @30/- /KL (Rs.Thosands)
1 24.9.10 0 2148 21480 42.960 1289 1246
2 24.10.10 2148 3619 14710 29.420 882 853
3 241110 3619 5809 21900 43.800 1284 1235
4 24.12.10 5809 8518 27090 54.180 1625 1571
5 24.1.11 8518 11302 27840 55.680 1670 1614
6 24211 11302 14109 28070 56.140 1684 1628
Total 8147
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Reuse of treated water by the plant has been stud-
iedfor aperiod of Sx monthsand quality and pattern of
usehasbeen studied. Theactuad quantity consumption
of treated water has been shownin TABLE 10

Therate per m® of treated waste water isRs. 2/-
anditisvery nomina and capital contribution towards
supply of WasteWater isalso very nomind.

Cog of pipdine Thecost of HDPE pipelineladfrom
new STP plant to ESSAR Plant premisesisabout Rs.
3.5 croresfor 4.5 kmlength.

Total amount saved in six Rs. 8,147 thousands

months:
Amount saved per month Rs 8,147/6= Rs 1358
Thousands
= Rs 13.58 Lakhs (A)
1. Capital Cost:-
(2) Total amount spenton  _ pg 50 | 4ehs
laying of pipelines
(b) Capital cost paidtolocal  _
body (GVMC) = Rs. 013 lakhs
= Rs 363 Lakhs ©
2. Operational Cost:-
Man power for run the — Rs0.30 Lakhs
pipeline
Power chargesto run the — Rs.0.36 Lakhs
pumps
Operationa cost per month = Rs0.66 Lakhs (B)

Net amount saved = (A) —(B) = Cogt differ ence between water
and wastewater

(-) operational cost = 13.58-0.66 = 12.92 lakh/m (D)
Actual recovery period = (C/ D) =Rs363/ 12.92 =28 month
<2b5years.

ESSAR Pdllitisation plant needs8.4 MLD of fresh
water for its entire operations such as production of
pellets, cooling towers, coke oven plant and gas con-
verters. Presently 3.6 MLD of wastewater isused for
these operations and saves (8.4 - 3.6) =4.8 MLD of
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freshwater. Thereby recurring cost on the purchase of
fresh water reduced thus saving an amount of Rs. 26.
Lakhsevery month

If agreed quantity (with GVMC) of 3.6 MLD of
treated W.W isutilized by the plant the capital cost of
the pipeline could have been be recovered withina
period of 12 months.

GO GREEN STRATEGY

Some householditems can berecycled for go green
and stay dean, srategy. Wastewater isoneamong them.

Reuseof treated waster water will reducethepres-
sureon existing raw water sourcesand bridgethegap
between city water supply demand and availability. Pol-
lution dueto discharge of waste water effluent will re-
ducesignificantly. Thereisan urgent need toimprove
theefficiency of water instalations, and to augment the
existing sources of water with more sustainable ater-
natives. Among such gpproaches, wastewater reuse has
becomeincreasingly important in water resource man-
agement for both environmenta and economic reasons.

In many applications, reusing wastewater isless
codtly than using freshwater, with savingsstemming from
more efficient water consumption and areduced vol -
ume of additional wastewater trestment, aswell asas-
sociated compliance cost savings. By reusing treated
wastewater for thesegpplications, morefreshwater can
bedlocated for usesthat require higher qudity, suchas
for drinking thereby contributing to more substancere-
sourceutilization.

A simplecal culation would reved that about 144
MLD of wastewater isproduced in Visakhapatnam as
depicted in TABLE 11 through domestic water supply
by theyear 2011.

TABLE 11: Water supply and estimated wastewater gener ation, 2011 in Visakhapatnam

S. Population Requirement of Water

No (inlakhs) water mid

Deficit of
Supplied mld  water mld Waste Water Produced mid  Natural water source mld

Estimate 25% W.W Reduction on stresson

1 18.00 270 180 90

144 35 35

Thereforeevenif planningisdoneto utilized at least
25 % of the W.W Produced for gardening, Industries,
boating etc., therewould beasaving of 35 MLD for
freshwater source. Waste water reuseis environmen-
tally responsible wastewater reuse can preserve the
health of waterways, wetlands, floraand fauna. It can

reducethelevel of nutrientsand other pollutantsenter-
ing waterways and sensitive marine environments by
reducing wastewater discharges. Waste water reuse
makes economic sense. Reclaimed water isavailable
near urban development wherewater supply reliability
ismost crucid andwater ispriced at thehighest. Reuse
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of wastewater can be asupplementary sourceto exist-
ing water sources, especidly inarid/semi-arid climatic
regions. Costsassoci ated with water supply or waste-
water disposal may also make reuse of wastewater an
attractive option. Reuse is frequently practiced as
method of water resources management.

Grey water recycling along with waste water re-
cycle & reuseisespecialy important for developing
countries, to resolvethe uncertain availability & vari-
ability of water resourcesintimeand region. Conser-
vation, recycling & reuse & optimum useof water are
themost obviousdeviceto respond to thesituation asit
isdoneby theenvironmental policy of ESSAR. A lot of
greenery isbeing devel oped (Figure 5) by ESSAR Pdl -
| etization plant. Thereby environmenta pollution, Air
pollutionand soil pollutionisreduced. Working atmo-
sphereismorecomfortablein“Greens” promotionin-
dustriesand the exampleiSESSAR Industry and the
Motto of ESSARIis
1. Takeadl thenecessary stepsto prevent pollution of

air, noise, land, and ground water.

2. Minimizefugitiveemissons, oillages, andleskages.

3. Conserveresourcesand optimize utilization of en-
ergy.

4. Reduce, re-use, recycle, and disposewastein an
environmentaly sound manner.

Figure5: Greensby ESSAR pelletization plant

COMMENTS

Itiscommon practiceto dischargetreated sewage
directly into bodiesof water or putinto agricultura land.
In devel oping countries, application onland hasaways
been the predominant means of disposing municipal
wastewater aswell asmeeting irrigation needs.
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Application of reclamed wastewater for landscape
irrigation includeusein public parks, golf courses, ur-
ban green belts, freeway medians, cemeteries, andres-
dentia lawns. Thistypeof gpplicationisoneof themost
common applicationsof wastewater.

Featureof water reuse

Asof now, mgjor emphasis of wastewater reuse
has been for non-potabl e applications; in spite of de-
vel oping sound technol ogi cal approachesfor produc-
ingwater of any desired qudity from reclaimed waste-
water. It hasgenerally been too expensiveto betaken
seriously as a potable supply option. Application of
membranetreatment processin production of high qudity
reclaimed water, isnot cost-effective.

Wastewater reuseinindustriesisdepended mainly
on the water and wastewater costs and penaltieson
pollution levels. Asthe cost goes-up, industriestry to
scale-up recycling and reuse. Theroleof government
assistance, especialy economicincentivesand non-
commercia credit for obtaining appropriate technol -
ogy, shown good success.

Factorsdriving further implementation of waste-
water:-

1. Proximity: Reclamed water isreadily availablein
thevicinity of the urban environment, wherewater
resources are most needed and are highly priced.

2. Dependability: Reclaimed water providesareli-
ablewater source, even in drought years, as pro-
duction of urban wastewater remainsnearly con-
Sant.

3. Versatility: Technicaly and economically proven
wastewater treatment processesare available now
that can providewater for non-potable use.

4. Safety: Non-potable water reuse systems have
been in operation for over four decades with no
documented adverse public healthimpactsin de-
veloped countries.

5. Demand on water resour ces: Increasing pres-
Sure on existing water resources dueto popul ation
growth and increased agricultural demand.

Concernsof wastewater use

Potential concernsfor industria water reuseinclude
scaling, corrasion, biologica growth, and fouling, which
may haveimpact onindustria process, aswell asproduct
quality. A maor problem associated with reuse of
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wastewater will be biofilm growthintherecirculation
system. Presence of microorganisms(pathogensor oth-
erwise) with nutrients such as nitrogen and phospho-
rus, inwarm and well-crated conditions, asfoundin
cooling water towers, cresteided environmentsfor bio-
logica growth.

Onereason theindustries have responded so fa
vorably isthat reused wastewater ishilled onaflat rate
not on consumption. Using potable water would cost
between fiveto ten timesmorethan reused wastewa
ter. But themain congtraint in the usage of wastewater
isprincipal cost that isinvolvedinthelaying of trunk
main fromWWTPto thestedl of power industry.

In order to achieve ecological wastewater treat-
ment, aclosed-loop treatment systemisrecommended.
Many present day systemsarea“ disposal-based lin-
ear system”. Thetraditional linear treatment systems
must betransformed into thecyclica treatment to pro-
motethe conservation of water rand nutrient resources
asshowninFigure6

Figure6: Liner flow disposal pattern of WWTP
By adopting closed |oop trestment system thewaste
water generated can bereclaimed, reused and recycled.
Thusreducing environment pollution of seweragere-

celving water bodiesaswell assaving water in fresh
water resources.

CONCLUSION

InVisakhapatnam the sustai nability in wastewater
management includes minimization of wastewater pro-
duction, maximization of reuseand recyclingintermsof
acleanand healthy environment. Wastewater isused
for theirrigation of public parks, school yards, highway

Reclaim, reuse and recycle (3 Rs) of waste water by ESSAR pelletization plant

ESAIJ, 6(4) 2011

medians, and residentia |andscapes, aswell asfor fire
protection and toilet flushingin commercia and indus-
trid buildingsin visakhapatnamishighly recommended.

The requirement of fresh water is8.4 MLD for
ESSAR plants’ operation. About 8 Months back a
separate pipdinewasdravn from GVM C’s Sewerage
trestment plant touse 3.6 MLD of treated waste water
thereby 42% fresh water issaved. Expenditureon buy-
ingfreshwater isa so saved consdering duly paying Rs
.2 per KL instead of Rs. 30 per KL for fresh water.
The ESSAR Pdlletization plant issaving Rs 26 |akhs by
using treated waste water sufficient reusablewater is
available for gardening & lawn maintenance dust
quenching, plant washingetc., for itsenvironmentally
Qo green strategy.

Visakhapatnam Steel plant (V SP) and NTPC are
two major industries situated in the peripheral of
Visakhapatnam city asshowninfigure 7.V SPcon-
sumes about 130 MLD and NTPC about 32 MLD of
fresh water for its production, usage and domestic
population. These arethe two potential users of raw
water for their coke over plants, cooling towers, gas
convertersetc., Present water consumption of these
two plantsis 162 MLD and water need would riseto
250 MLD by the year 2013 due to expansions of
VSP& NTPC. Evenif 50%o0f domestic treated waste
water is used the water saved at fresh water source
would be 80 MLD by year 2011 and 125 MLD by
theyear 2013.

g

Figure7: Locétion of WWTP & indudriesin Visakhapatham

A Mode PPP Project can beworked out, for lay-
ing of trunk mainsto theseindustries and devel op-
ment of other infrasuch aspumping stations, storage
etc., from upcoming 150 mld Waster water Treatment
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plant. Reuse& recirculating thetreated waste water
not only savesfresh water resources but al so reduces
pollution levels of wastewater receiving bodiesand
ground water.

Thereisan urgent need to plan strategiesand give
thrust to policieswith equa importancefor wastewa-
ter reuse. Thefuture of urban water suppliesfor po-
table useswill grossy depend on efficient wastewa-
ter treatment systems and reuse. Therefore aray of
hopeistreated waste water. But the constraint inthe
supply of treated waste water isdevel opment of in-
frastructureand motivating theindustriesto usetrested
waste water.

The case study that isuse of treated waste water
by ESSAR Pdlitisation plant and saving enough money
isan eye opener to the other industriesin and around
the Visakahapatnam city. Theamount spent on capita
cost and mai ntenance cost wasjust recovered in short
gpan of timeby ESSAR Plant. Domestic treasted waste
water isplenty and industriesare plenty in and around
Visakahpatnam, such asThermal Power Plants, Iron
and Steel, Petro-Chemicals. Ore conveyers, fertilizer
manufacturersetc.,

All theseindustries definitely do not need potable
water or fresh water for every need and apart of po-
table water can be replaced by treated waste water
whichisvery cheap.

GLOSSARY

Household wastewater con-
tainingtoilet wastes.

Water distribution system hav-
ing two separate networksto
Supply potable water and
treated reclaimed water.
Water for potableand non-po-
table usesrespectively
Household wastewater after
excluson of toilet wastes.
Disease-causing microorgan-
igms

Theconcentrated form organic
and inorganic pollutants re-
moved from wastewater asre-
sult of trestment.

Black water

Dud sysem

Reticulationsystem .
Gray water
Pathogens

Sudge
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ABBREVIATIONS

APPCB - AndhraPradesh Pollution Control
Board

BOD - Biologica oxygendemand

COD - Chemicd oxygendemand

CPHEEO - Centrd PublicHedth& Environmen-
tal Engineering organization.

GvVMC - Greater Visakhapatnam M unicipal
Corporation

JNNURM - Jawaharlal Nehru National Urban
Renewd Mission

LPCD - Litersper capitaper day

MLD (mid) - Millionlitersaday

PPP - PrivatePublic Partnership

STP - Sewagetreatment plant

WWTP - Wastewater treatment plant
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