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Water supply balance Water auditing is very useful to estimate water losses and savings. Water audit identifies
Water auditing water uses such as sanitation, irrigation, heating and cooling process and maintenance
Water savings of the distribution system. Unaccountable losses are investigated and areas are identified
Water losses in which water use efficiency can be improved using alternative technologies or practices.

A comprehensive audit can give the utility and detailed profile of the distribution system
and water users, allowing appropriate management of water resources and improved
reliability. It is an important step towards water conservation and linked with a leak
detection plan that can save the utility of a significant amount of fresh water and time.
Therefore, water supply balance studies are an important part of water auditing. The
water supply balance studies were carried out for industries like Visakha Steel Plant,
Visakha Port Trust and Visakha Diary, which are situated in and around Visakhapatnam
city. The savings with reference to water quantity and money were estimated for various
organizations. It was found from initial water supply balance studies that in VSP, the
water that can be saved without any additional investment is 87.372 million gallons per
day. This saves an amount of Rs. 0.9783 crore per day. It was also found that the water
could be reduced up to 80% by using recycled water.

INTRODUCTION

With the advancement of civilization, the utility of water enormously increased and now such a
stage has come that without well-organized public water supply schemes, it isimpossibleto runthe
present civic life and develop the towns. It is certain, however, that without water that is readily
availablein adequate quantity therewould be no life of any kind onthe earth. In addition to thedirect
use of water in our homesand on farms, there are many indirect waysinwhich water affectsour lives.
In manufacturing, generation of electric power, transportation, recreation and in many other ways
water plays a very important role. In all countries water requirement for domestic and industrial
purposesisconstantly on theincrease. The satiSfaction of these requirements becomesincreasingly
difficult due partly to the limited capacity of water and partly to the ever-growing pollution of the
surface and groundwater. Already there are acute shortages of both surface and underground waters
in many citiesintheworld. The pollution of streams, lakes and underground water sources has greatly
impaired the quality of water and thereby reducing the availability of water quantitatively. There-
fore, it isutmost important for good conservation and sanitary measures be practiced by everyone.

Water auditing will be very useful to estimate the water |ossesand savings. Water audit identifies
water uses such as sanitation, irrigation, heating and cooling process and maintenance of the
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distribution system. Unaccountable losses are investigated and areas are identified in which water
use efficiency can be improved using alternative technologies or practices. Comprehensive audits
cangivetheutility adetailed profile of thedistribution system and water users, allowing appropriate
management of water resourcesand improved reliability. It isan important step towards water con-
servation and linked with a leak detection plan that can save the utility of a significant amount of
fresh water andtime. Therefore, water supply balance studiesare animportant part of water auditing
(UNICEF 2001).

Thewater supply balance studieswere carried out for industrieslike Rashtriyalspat Nigam Lim-
ited (RINL), Visakha Port Trust (VPT) and Visakha Dairy. The savings with reference to water
guantity and money were estimated for organizations viz., Rashtriyalspat Nigam Limited, Visakha
Port Trust, Visakha Dairy, Bharat Heavy Plates and Vessels, Hindustan Shipyard Limited (HSL),
and East Coast Railways, Visakhapatnam. It wasfound from theinitial water supply balance studies,
that in RINL the water that can be saved without any additional investment is87.372 million gallons
per day, this saves an amount of Rs. 0.9783 crore per day. It wasalso found that the water demand
could be reduced up to 80% using recycled water. VisakhaPort Trust is drawing an excess quantity
of 2 lakh gallons per day and wasting an amount of Rs. 90,000 per day asel ectric charges. In Visakha
Dairy there isa possibility for recycling the wastewater quantity of 51327.43 gallons per day. The
study also revealed that AU isdrawing an excess quantity of water than required. Hi-Grated Pellets
Limited is drawing 4 lakh gallons per day of water from Visakhapatnam Municipal Corporation
(VMC), even though they do not need that much quantity of water daily. InHSL Township, thereis
50% wastage during water supply only, and there are no stopcocks to the pipes. It was found that
using treated sullage, the required water demand would be reduced and resulting savingsin water
and money too.

Water Quantity Crisis: About 70% of thetotal freshwater available isbeing used to meet the agri-
cultural demand. The World Water Council believes that by 2020 we shall need 17% more water
than the available to feed the world. It is estimated that another 45 million hectares (111 million
acres) would be under irrigation by 2030, requiring an increase of 14% in water used for irrigation.
By the year 2025 the number will explodefive-fold to 2.8 billion people which is35% of theworld’s
projected popul ation. 1n 1996, peopl e used an esteemed 54% of all accessible freshwater that may go
up to 70% by the year 2025.

A country faces water stress when annual water supplies drop below 1,700 cubic meters per
person. Water-scare countries have annual water suppliesof |essthan 1000 mé per person. At present,
thirty-one countries are facing the stress of water scarcity. By 2025 population pressure will push
another 17 countries including India on to the list. China, with a projected 2025 population of 1.5
billion, will not be far behind. Eveninthe United States, wherethereis plenty of water on anational
basis, in some areas, people are depl eting groundwater reserves at 25% greater rate than the rate at
which nature can replenish (Water Conservation 2001).

Water Quality Crisis: Most of the developing countries in the world are caught trying to meet a
growing demand for freshwater with fine and increasingly polluted water supplies. Evenin theface
of impending shortages, water pollution continues to spoil this essential resource. Agriculture is
becoming apolluter along withindustriesand municipalities. Virtually every country where agricul -
tural fertilizers and pesticides are used, they have contaminated groundwater aquifers and surface
waters. Over 90% of Europe’ srivers have high nitrate concentration, mostly from agrochemicals. In
developing countries, on average, 90% to 95% of all domestic sewage and 75% of all industrial
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wastes are discharged into surface waterswithout any treatment.

InIndia, 14 mgjor riversare badly polluted and over three-quarters of China’s 50,000 kilometres
of major rivers are unable to support fish because of overuse and pollution of water bodies. Globally
over 20% of all freshwater fish are endangered or vulnerable, or recently become extinct (Schroder
Milk Co. 1996).

Water CrisisinIndia: A major freshwater crisisisgradually unfolding in India, slowly undermin-
ing many of the success highest standards of health, this crisis endangers the economic and social
prosperity of the country. Thefreshwater crisisisalready evident in many partsof India; varyingin
scaleand intensity at different times of the year. Many freshwater ecosystemsare degrading. India’s
rapidly rising population and changing lifestylesincrease demand for freshwater.

Necessity of the Study: The present population of Visakhapatnam city is around 40 lakhs.
Visakhapatnam Municipal Corporation (VMC) is supplying potable water to the entire population
and 34 industries, which are situated in and around the city. In addition to VMC supplies, ground
water is being used to meet the water demand. As the groundwater is of poor quality, most of the
people and organizationsdepend on VMC for treated water suppliesfor their potable water require-
ments. The major problem confronting the city and its suburban areas and industriesis shortage of
water. Sincethe turn of thiscentury, anumber of investigations made and new techniques have been
made in search for new sourcesof water and reuse of water and wastewater to meet the needs of the
growing demand of water for resdential, commercial, and industrial suppliesin Visakhapatnam city.

It has been observed that the water levels in the reservoirs and groundwater table are getting
dropped, which is due to the lack of rains and non-availability of infiltration galleries and also be-
cause of seepage losses. Thisleadsto the study of reuse of treated wastewater and water auditing in
residential, commercial and industrial sectorsto minimize the water usage. It is clear that in this
industrialized city, water demand ismore, whereasthe availability of water isless. Hence, it isneces-
sary to make the water audit study in Visakhapatnam. Water audit dealswith the wastage of water
and reuse of water thereby saving freshwater resources, which are scarcely available.

Scopeand Objective of the Study: Theworld swater crisisis o severethat it could take almost 80
years to eradicate hunger. The world, in general, and India in specific, experiencing severe water
crisis, because of the gap between freshwater demand and availability of water resources. Thismade
usto think about the freshwater resources that are available and how much water has been used, how
much water is saved and how much water is being wasted in industries, domestic and commercial
sectors and how much water isbeing wasted because of negligence, |eakages and thefts.

Scope of the Study: In thisstudy, we have taken one small industry, VisakhaDairy, and one large
industry, Visakha Steel Plant and Housing complex of Visakha Port Trust, and preliminary water
auditing was carried out. Thewater quantitiesreceived or collected from variouswater resourcesfor
distribution, water lossesand effluent water (wastewater) were eval uated for the sel ected organiza-
tions by preliminary water auditing. The water supply data showing the bulk water supply to the
sel ected industries have been collected from Visakhapatnam Municipal Corporation (Agreement Quan-
tities).

Water quantities supplied to different unitsin each organization through distribution, the water
losses and water unaccounted at the time of distribution, and recyclable water component from the
water wasted after specific usage of water areto be estimated. Thewater auditing study leadsto water
supply dataclassification, estimation of collection-supply gap, recyclability, and savingsin termsof
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water quantitiesand financial savings.

Objective of the Study: Visakhapatnam city is experiencing rapid industrial growth, so the popul a-
tion is bulging out increasing demand for freshwater. But, it was noticed that the existing surface
water levelsin the reservoirs and nearby rivers and groundwater table levels and available water
quantitiesarefar bel ow the requirements.

The major objective of the study is to suggest a way to local water bodies and households and
industriesto assess the wastage of water and the quantity of water that can be reused, by conducting
preliminary water auditing and water budgeting. Because of the water auditing one can save not only
water but also money. Reducing water use can make an operation more efficient and save the money
on the volume of water used and treated. A number of conservation practices can reduce water use,
including:

» Understand your water flow

* Reusewater

» Usehigh-pressure, low volume wet cleaning systems
* Optimizenozzleuse

* Preventleaks

» Turnwater off when not in use

» Trainemployees

* Createwater useincentives

Hence, an attempt is made to quantify the water losses, and thereby financial burden, in some
organi zationsin Visakhapatnam.

Water Auditing: Water audit identifies water uses such as sanitation, irrigation, heating and cool-
ing, process and maintenance. The audit then comparesthe sum of theindividual usesto thetotal use
at the facility. Unaccountable losses are investigated and areas are identified in which water use
efficiency can be improved using alternative technol ogies or practices.

A water audit determinesthe amount of water |ost from a distribution system dueto leakage and
the cost of thislossto the utility. Water audits bal ance the amount produced with the amount billed
and account for remaining water (loss). Comprehensive audits can give the utility adetailed profile
of the distribution system and water users, allowing easier management of resources and improved
reliability. Itisanimportant step towardswater conservation and linked with aleak detection plan
which can save the utility a significant amount of money and time. Elements of the facility audit
include:

» Record of the amount of incoming water.

» Identification of each water use at thefacility.

» Estimation of the quantity at each use point.

» Determination of amount of water |oss (Ileaks and other unaccounted water).

» Development of aplanto conserve (e.g., replacement fixtures, leak location and repair, employee
water use education).

Benefitsof water audit: Benefitsof an audit include improved knowl edge and documentation of the
distribution system including problem and risk area. The audit al so becomesaval uabletool to man-
age resources by getting a better understanding of what is happening to the water after it leavesthe
treatment plant. Leak detection programs are effective ways to minimize leakage and to fix small
problemsbefore they become major ones (Water Supply Program-Conducting a State Facility Water

Vol. 8, No. 1, 2009 - Nature Environment and Pollution Technology



WATER LOSSES AND SAVINGSAT SOME ORGANIZATIONS 165

Audit 2002).

Accordingtothe American Water Works Association, these programslead to reduced water losses,
financial improvement, increased knowledge of the distribution system, more efficient use of exist-
ing supplies, safeguarding public health and property, improved public relations, reduced legal li-
ability, and reduced disruption to customers.

Performwater audit: A water audit can be completed in oneday if meter-reading recordsare easily
available and significant adjustmentsto the records are not necessary.

Audits are completed by cal culating the difference between the amount of water produced and
the amount sold (metered sales) and then addressing the difference. Metered sales are compiled and
remaining difference between produced water islost. Before undertaking the audit, the utility should
take timeto plan and design the study. The audit should use existing recordsas much as possible to
producethe most accurate results. An audit recordsthe amount of water produced, amount delivered
to metered users, amount delivered to nonmetered users and water 1oss, along with likely causesfor
the unaccounted water. Thenthe results are anaysed and estimates are made for recoverableleakage.
Corrective measures should be eval uated and any needed distribution system improvements should
be described. Cost benefit analysis should be performed and an effective course of action imple-
mented.

Once the efficiency of the water system is evaluated, the system should take necessary stepsto
reduce the amount of recoverable water |oss. Effective water audits usually result in leak detection
programs, which identify and correct problemsin the distribution system. A comprehensive follow
up audit might be necessary to determine the accuracy of meters, track nonmetered use, and locate
andrepair leaks.

Planningthe Water Audit-Consider ations: Water audits can be designed by reviewing the sysem
records and staff expertise and using these resourcesto devel op and compl ete effective worksheets.
Distribution system characteristicsvary, so each utility will have different challengesin performing
thewater audit. Each system will need to decide how canit perform the audit accurately with the least
cost. A worksheet should be developed and astudy period set.

Set Study Period: A study period should be getting to allow an evaluation of the complete water
system. One year isrecommended because it includesall seasons and gives enoughtime to eliminate
the effect of meter reading lag. Shorter periods might not give acomplete picture of thewater system
and longer periods can be difficult to manage.

Develop aWor ksheet: A worksheet, similar to an accounting spreadsheet should be devel oped that
will make the computations clear and allow the utility to balance water produced with water used as
well asbalancing water in and out of the distribution system. Theworksheet should list and account
for variouswater usages.

Water isthe commodity and assets (water produced) will be balanced with liabilities (water sold)
to determine thelossof commodity. If theworksheet i s properly designed, apreliminary audit should
ableto be completedinaday if using existing meter reading data. Worksheetscan vary in detail and
will determine how well the distribution system is described. A more detailed worksheet will pro-
vide better understanding of the water usage and could be useful tool for the water utility.

Water Losses: Therearetwo types of losses, real and apparent losses. Real lossincludeswater lost
through |eakage of distribution systems, service connections, and storage tanks (including overflow).
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Apparent lossincludes meter and record i naccuraci es and unauthorized water uses such astheft and
unauthorized connections. Authorized unmetered uses can be considered a special type of lost water,
and they can also represent lost revenue so should be estimated carefully.

Data Collection: The datarequired for preliminary water balance studiesfor RINL, VSP, VPT and
Dairy industries were collected including the data containing water quantitiesthat are being drawn
from the water source and water supplied to each industry like Rastriya Ispat Nigam Limited,
V SP(Visakha Steel Plant), VisakhaPort Trust, and VisakhaDairy, Bharat Heavy Plated and Vessels,
Eastern Railways, Hindustan Ship Y ard Limited, Hi-grated PelletsLimited and AndhraUniversity,
Visakhapatnam. The water supply datafor preliminary water supply audit ispresented in thefollow-
ing sections.

Calculationsof Water Savings

Steel Plant (RINL): Steel plant draws 920.497 million gallons of water from Y eleru reservoir for
plant consumption and steel plant township demand and also supplying 5.848 million gallons of
water quantity to Gajuwakamunicipality. According to steel plant authorities, it issupplying aquan-
tity of 665.125 million gallons of water per day to plant, administration buildingsand township and
al so to Gajuwaka municipality. It has been observed that either during theintake or during the con-
veyance and distribution of the water, 255.372 million gallons of water is being wasted daily. And
also there are many evaporation and seepage losses. The total water supply losses in RINL,
Visakhapatnam are estimated, and it was derived that the water |0ss due to evaporation and seepage
is25.25% of the total water intake. In any water supply system the total water losses should be less
than 10% (Narian 2000).

The quantity of water that is circulating in the distribution network is 33.63 million gallons per
hour. The total quantity of freshwater supplied to various processing units in the plant for their
consumption per hour is 575.2772/24 = 23.98 million gallons. Based on the data collected, 98% of
wastewater isbeing either recycled or treated for reutilizing. It impliesthat only 2% of the water is
coming out of the plant aswastewater. If thisistaken into consideration, the unaccounted quantity of
water is9.65 million gallons per hour only.

If there are at least 10% | osses due toleakagesin the distribution network, then by regulating the
losses RINL can save aquantity of water up to 6.2955 million gallons per hour (33.63 x 0.9-23.98 =
6.2955). It isestimated that in urban water supply almost 30 to 40% of the water iswasted through
the distribution system.

Therefore, it is9.66 million gallons per hour of water that isin circulation in the distribution
network system has not accounted. So it is advisable to draw a quantity of water 23.97 million gal-
lons per hour of water, instead of 33.63 million gallons per hour, which saves consi derabl e amount of
water and also money too. When there ischance of 98% reutilization or recycling of water, oneagain
need not to draw the same quantity of water daily. If it iscorrect that 98% recycling is possible, then
it isadvisableto draw only remaining 2% only from Y eleru reservoir.

According to the data coll ected, the wastewater quantitiesare asfollows:

1. Treated effluents 0.664 gallons per hour.
2. Neutralized effluents0.442 gallons per hour.
3. Township sewage water 0.442 gallons per hour.

VisakhaPort Trust (VPT): VPT usesfreshwater received from VMC to meet their residential and
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commercial needs. Hence, VPT can save water by arresting or reducing distribution leakages and
recycling of sullage. Sullage (water from kitchens and bathrooms) istreated and recycled for toilet
flushing and gardening. By reducing the requirement of freshwater by 60%, it can be made available
for drinking, cooking, bathing and laundry (Environment and Water India, 2000). In thetotal water
per capitarequirementsof 135 liters (Indian standards), if the water requirement component (30 L)
for flushing purpose ismet through recycled water, then VPT can save awater quantity of 2,49,010
gallonsper day. Thewater that can be saved in each residential or commercial area, iscomputed and
Table 1 showsthe quantities of water savings from different locationsor areas.

Therefore, the total amount of freshwater that can be drawn from VMC if VPT practices recy-
cling = total quantity — total savings, = 1306000 — 249010 = 1.057 Igpd.

Hence, VPT can save 19% of freshwater by stopping flushing using freshwater quantity of 30

liters per capita per day. In addition to this, if leakages and other losses in the distribution system,
which amountsto 30-40% (Narian 2000) of thetotal supply, are checked, VPT can save morefresh-
water.
Visakha Dairy: Dairy needs awater quantity of 2.22 lakh gallons per day to meet water demand of
the plant, but VM C issupplying only 0.77 l1akh gpd of water. Hence, Visakhadairy ispumping water
from bore wells into the plant and also purchasing water from private water suppliers. Instead of
purchasing water from privatewater suppliersat higher price, itisadvisableto go for recycling of the
wastewater that is coming out of the processing units. Thiswill save not only the freshwater but al so
money. If Visakha dairy is able to recycle the wastewater after taking appropriate measures, then
pressure on the daily water needswill get reduced. It saveslakhsof rupees per year. Therecyclable
component of the wastewater of each processing unit iscomputed based on their respective general
characteristics. The computed water quantitiesare presented in Table 2.

Therecyclable quantity of water = 51327.43 gallons

Total quantity of freshwater required after usng recyclingwater =1.7 lakh gallons/day (approx.)

Net wastewater after recycling=1.14 Igpd

The percentage of wastewater = 68.89 % (1.13673/1.65 x 100)

According to data collected from Visakha dairy, wastewater from different processing unitsis
1.65lakh gallonsper day.

Total percentage of wastewater from processing units = 1.65/2.2124 x 100 = 74.58%
Therefore, percentage reduction in wastewater = (74.58 — 68.89) = 5.68%

(2.211akh gallonsisthe quantity of freshwater being supplied to processing units). The quantity
of wastewater after 50% recycling = 0.5 x 1.65 = 0.825 Igpd.

The percentage of water can be saved after recycling the wastewater = 0.825/2.2124 x 100
=37.29%
Reduction inthe wastewater effluents quantity = 1.65 x 0.373 = 0.6153 Igpd

Cost analysis: Water savingsin an organization isimportant to the community of that organization
at micro level and to the country at macro level. It is essential to know the direct benefits to the
organi zation because of the water conservation and water auditing. Hence, cost analysisis carried out
to know thefinancial savingsor benefitsto the organization at acharge of Rs. 25 per 221.24 gallons
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(charge of VMC). Using thisprice, the cost of water saved isestimated. But, one hasto note that the
water cost will increase day by day, |eading to more financial savingsin future than those estimated
today.

RESULTS AND DISCUSSION

Theinitial water supply balance studies were carried out using the water supply data collected from
various organizations. A major industry, Visakha Steel Plant, with required quantity in million gal-
lons per day and a minor industry with required quantity of two lakh gallons per day, and Visakha
Port Trust and Andhra University were taken up for the study. The data of each industry were ana-
lysed. The initial water quantity that is being drawn, water quantity that is wasted, and the water
guantity that can be saved with and without using recyclable water are estimated. Based on the analy-
sisof thewater supply data, the results are presented.

Steel plant (RINL): According to RINL and Visakhapatnam water supply data, they are drawing
920.5 million gallons of water per day and in that 575.277 million gallons of water per day isbeing
supplied for various processing unitsin the plant, and 84 million gallons per day for township and
administration buildings. They are supplying 5.848 million gallonsper day to GajuwakaM unicipal-
ity. It impliesthat for various usages, atotal quantity of 665.125 million gallons per day of water is
being supplied.

Through the water balance study, it was found that the gross water supply losses or wastagesin
the plant are 255.372 million gallons per day and the evaporation and the seepages |osses are 168
million gallons per day. Even after accounting for the evaporation and seepage | osses, 87.372 million
gallons per day of water is being wasted. Thiswater can be saved by proper water supply manage-
ment and without any additiona investment. The amount that can be saved per day and per annumis
Rs. 0.9873 crore and Rs 360.3645 crore respectively.

Water supplied to different processing units will be discharged as an effluent after utilization.
The wastewater coming out of some processing unitscan be reused after primary treatment. Thetotal
guantity of water that is supplied to the process ng units, from which the wastewater can berecycled,
isestimated and found. A part of wastewater can bereused if treated sufficiently. It may need some
additional investment to segregate the outflow water stream from these wastewater streams, which
are not reusable after primary treatment. It isfound that 246 million gallonsper day of freshwater can
be saved by reusing 50% of recyclable wastewater. It leadsto thefinancial savingsup to Rs. 2.781
crore per day.

Thewater savings may |ead to the reduction of effluent quantity that isto betreated. Thisinturn
reduces the financial requirements of effluent treatment plant construction and effective operation
and maintenance.

Thewater savings discussed above may increase if proper water management practicesareimple-
mented. It is essential to conduct comprehensive water auditing in the Rashtriya Ispat Nigam Lim-
ited, Visakhapatnam to arrive at proper water management programme. Water auditing, thereby wa-
ter saving is very important for an industry or organization because of the forecasted acute water
shortage in the world.

VisakhaPort Trust: VPT hasastoragetank at OHC pump house, and it hasthe storage capacity of
2 Igpd. 1t wasfound that the water in thistank will be used in emergency times, but VPT isdrawing
the same quantity of water daily from the wellssituated in the different localitiesunder VPT, which
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isleading the wastage of money through electrichills.
The amount that isbeing wasted by VPT wasfound to
be Rs 90000 per day.

Table 1: Water saving detailsat different locations un-
der VPT.

Location Quantity (gpd)

Visakha Dairy: Considering therecycling processand

reuse of the water after treatment will give more flex- aG Puram 80081.86
CLere - arbour park 22462.74
ibility in the water use and |ess pressure on the water  sgnagar 4792.798
demand and also economically it savesmoney. It has CIsF 8880.531
been seenthat after treating the effluents, every indus-  ©HC 132000

try isdischarging the wastewater. But it isadvisable, if ¥'OF5 alpaa ;913009 9

possible, recycle the wastewater and then go for the
effluent treatment and discharge it onto land or into
rivers.

Table 2: Details of water quantities that can be recy-
cled in processing units.

The recyclable quantity of water from the dairy Processing units Quantity of water (gpd)
processing units is 51327 gallons per day and the )
b ed is Rs. 5800 per day, then the Cooling tower 2654.867
money can be sav - ooUU per day, Spray pond 1106.195
amount that can be saved per year isRs21.17 lakh,and  pomestic 17699.115
by conducting 50% recycling, the quantity of water can  Plant cleaning 29867.257
Total 51327.434

be recycled is 0.825 lakh gallons per day, and the
amount that can be saved per year by adopting recy-

cling processesisRs. 3.544 crores.

CONCLUSIONS

After studying the initial water balancesand chemical characteristicsof the different processing
units of the each industry for recycling the wastewater, and by using the treated wastewater, the
initial water requirement of each industry got reduced. Based on the present study the following
conclusionsare made.

RINL water consumptionwasinitially reported as807.1 mgpd, but water balance survey revealed
that actual water that iscirculating in the plant is575.277 mgpd. Present sudy a so revea ed that the
grosswater supply losses or wastagesin the distribution network of the RINL are 255.372 mgpd.
Thiswater balance survey also found that RINL is drawing same quantity of water daily, even
though they are accomplishing 98% (according tothe RINL statement) recycling, for plant process-
ing units, which may not be true.

Present study also revealed that there is awastage of freshwater quantity of 168 mgpd through
evaporation and seepage | 0sses.

The survey found that the quantity of water that can be saved with proper water distribution
system in the plant considering the quantity of water that is being circulated in the plant and
township and Gajuwaka municipality is141.975 mgpd. The money that can be saved isRs. 1.6
croreper day. Thewater that can be saved without any additional investment is87.372 mgpd that
amountsto Rs. 0.9873 crore savings per day.

In RINL, 492.197 mgpd of freshwater could be recycled and reused. Hence, total quantity of
water that can be saved by reducing losses and using water from recycling process is 498.670
mgpd, which savesRs 5.635 crore per day.

The VPT water requirement data reported that they need awater quantity of 15.6 Igpd and they
are drawing the same quantity of water daily from VMC and wells. But, the present study re-
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vealed that earlier VPT had drawn 24.26 Igpd of water, at present VPT is able to meet their
demand with 15.6 Igpd only, which made an impact on the financial savings of the VPT and
affected the VM C water supplies. Present study also revealed that VPT isstoring aquantity of 2
Igpd in astoragetank from SS Nagar to OHC pump house, but they are drawing the same 2 Igpd
of water daily, whichiscausing awastage of money of Rs. 90000 per day through el ectric charges.
* InVisakhadairy, thereisapossihility of recycling the wastewater quantity of 51327.43 gallons
per day. Hence, Visakhadairy can save Rs. 21.17 lakh per day and at 50% recycling of the total
quantity of wastewater (1.65 Igpd), an amount of Rs 3.5444 crore per year can be saved.
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