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I. SCOPE OF SERVICES

The complete terms of reference for this assignment ape in
Appendix A. 1In summary, they include investigating and reporting on feasible
innovations in the financing, management, and delivery of urban services in
Bangalore. This preliminary or reconnaissance study will focus on the
possible participation of the private sec:ior in urban ssrvices delivery., If
appropriate, these innovations ecean te studied in mare detail in sSubsequent
Study efforts.

More Specifically, in accordance with the terms of references provided

by the Mission, this brief study is intended to serve several purposes:

1. To define the broad parameters of 3 potential
privatization activity in the context of urban services

delivery in Bangalore.

2. To determine whether there ig Scope for a USAID-funded
project in this field, using either Housing Guaranty

(HG) or other funds.

3. To demonstrate whether development issues related to
industriajl growth can be addressed through an urban

services improvement program.



2
This study does not consider the prosision of dwelling units since the

Bangalore Development Authority is already examining orivate participation 1in

the production of hcusing. The study dces, however, comment on privatizing

management of facets of the housing program and servicing the land.


http:hcusi.ng

II. METHGCDOLOGY

The basic methodology used in carrying out this "privatization

reconnaissance study" had three elements:

1. Scan the environment. In this study element, the

consultant reviewed the environment in which urban
services delivery agencies operate in Bangalore to
determine possible impediments to improving service
delivery, especially as relates to private sector

participation in its delivery,

2. Identify overall issues and problems. In this study

element, using structured interview techniques and
normative group processes, the consultant met with over
35 key publie and private sector decision makers in the
Bangalore metropolitan area, with national huthorities
on urban service delivery, and with representatives of
the private sector, A  partial listing of the
individuals the consultant met with is in Appendix B.
An attempt was then made by the consultant to prioritize
these issues, problems, and needs keeping in mind

possible constraints in the environment to meeting these
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needs through improved delivery techniques,
privatization initiatives, and Joint public/private

Sector undertakings.,

3. Identify feasible urban service delivery enhancements

that are candidates for further study. In this final

Sstudy step, feasibie approaches ton iaproving urban
service delivery, with =zn emphasiy on private
participation, are outlined. It is stressed that these

initiatives are Just "possibilitieg at this point.

Scan of the Environment

The Setting/Demographics

The City of Bangalore is the administrative, commercial, educational,
and transportation center of the State of Karnataka and is the gateway to the
Southern peninsula. As a transportation center, it is at a Juncture of the
highway, rail, and air networks in this part of India.

Due to Bangalore's tradition as 3 model city, reputation as g3
desirable place to live, industrious populace, and good climate (all causing
high immigration from ad journing states), it has grown phenomenally, Growth

rates over the 1last 20 years are 7.6 percent per year, with the present
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population exceeding Y4 million. Population 1s expected to exceed 8 million
people by the turn of the century. As noted, this increase in population
includes the in-migration from the surrounding countryside, largely from the
neighboring States of Tamilnadu, Andra Pradesh, and Kerala. Thus, this
"garden city" is in danger of losing the quality of 1life that has made it

attractive.

Governmental Structure

The basic urban service delivery agency 1is the Bangalore City

Corporation (3CC) which was established in 1949 with current powers assigned
to it by the Karnataka Municipal Corporation Act of 1976 (as amended). This
act spells out the "obligatory" and "discretionary" functions of the
corporation and its Sources of revenue. Key powers and functions of the
corporation include the regulation and provision of services such as Streets,
buildings, transport, water supply, and storm drainage; promotion of public
health, safety, and convenience; prevention of diseases; and the abatoment of
nuisances.

To generate revenue, the Corporation, with the prior approval of the
State, can levy taxes such a8 property taxes; taxes on carriages, carts, and
animals; a toll on non-motorized vehicles; advertisement taxes; Sanitary
assessments; a water rate tax; and taxes on professionals. 1In addition, the
corporation can collect fees such as shop and stall fees; tobacco licenses;
building fees; hotel and tax fees; parking fees; and birth and death

registration fees, The BCC can also enforce various fines and penalties,
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In actual practice, however, the revenue-generating capacity of the
Corporation has shrunk since the abolishment of the octroi on animals and
goods and the placement of certain limitations on sharing in motor vehicle
licensing revenues. Finally, the assessments for property taxes and tax
collections do not reflect the real market value of property.
Another key organizaticn in the metropolitan area is the Bangalore

Development Authority (BDA) which came into being based upon a January 1976

act of the state legislature. This agency has extensive planning and

development powers including:

o} Comprehensive 1land use planning, dev=lopment planning,

and town Planning.

ol Land acquisition, development schemes, and housing

Schemes.

o] Development control through the enforcement of the
comprehensive land use plan (ang Supporting codes) and

the power to implement development schemes.

o] Direction of other authorities and agencies connected

with development activities,
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o The provision of urban services (including maintenance)
in development site areas before they are turned over to

the BCC.

0 Coordination/facilitation between the BDA and the BcC
which includes stipulations that the Corporation must
perform its functions with respect to 1land use and
development with the concurrence of the BDA. The
revenue generating capabilities of the BDA are primarily

linked to servicing and handling of land assets.

In addition to the BCC and BDA, there are special agencies and
authorities for Special urban functions such as the Bangalore Metropolitan
Region Development Authority (BMRDA) , Bangalore Watep Supply and Sewerage
Board (BWS&SB), the Karnataka State Electric Board (KSEB), the Karnataka State
Rcad Transport Corporation (KSRTC), the Housing and Urban Development
Department, the Chief Architect, the Directorate of Health Services, the
Karnataka Housing Board, and the Slum Clearance Board among others. While the
BDA informaliy coordinates tﬂe activities of these 3pecialized agencies, our
interviews, observations, and review of the literature (such as "p Study of
the Corporation of the City of Bangalore" by M, Nageswara Rao) reveal that
this proliferation of special authorities and agencies impedes integrated
operations and effective service delivery. Professor Rao, described these
agencies as "basically lacking coordination among themselves and the city
corporation.” Those interviewed, both individually and in group sesslon,

mentioned this as a problem that needs to he addressed.



Region Development Authority (BMRDA). The BMRDA was created under Karnataka
Act No. 39 of 1985 and actually came into existence on Fetruary 1, 1986, This
organization has the charter to act as the planning and development authority
fer the entire Bangalore Metropolitan Region. One of 1its tasks is to
coordinate the work of the previously mentioned ageincies and departments
concerned with the development of Bangalore. OQur brier observations and
discussions indicate that the BMRDA has not materially improved the agencies!

control, command, and coordination problems.

The Private Sector and the Delivery of Urban Services

Bangalore is fast gaining a reputation in Asia as India's science or
"high tech" city and has great potential for continued growth of high
technology. The area's economic’position, its educational institutions, its
environment, and its tradition for innovation/industry have positioned it for
growth in the high tech area, with an emphasis on small firms.

Unfortunately, the capabilities of the private sector have not been
utilized in any comprehensive or planned fashion to augment, Supplement, or
improve the delivery of urban services. On the other hand, extensive urban
services are required to support the "take offn of the City or Bangalore and

the State orf Karnataka if they are to fulfill their potential.
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While certain private sector initiatives have been discussed in areas

Such as private support of the seco

discussion

implemented

ndary use of water (see Appendix C for a

of the Mysore Chamber of Industry's effort), they have not been

. In part, this may be due to the proliferation of the special

authorities and hoards previcusly menticned and their desire to maintain the

status quo.

Our

revealed th

(o]

Overall Issues and Problems

"scan of the environment" in the Bangalore metropolitan

e following major problems:

Water Shortagg. The interviewees unanimously identified

deficiencies in water Supply as the major oroblem in the
.Bangalore area. Physically, Bangalore is 1located some
distance (over 100 «ilometsrs) from perennial sources of
water and is on a high elevation requiring high-head
pumping. This, coupled with very large population
increases, has resulted in the high cost of the
production and distribution of water from principal

sources such as the Cauvery and Akavathi punmps.

area
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A number of capital projects are planned to alleviate
this critical problem. They include open canal access
and improved techniques to increase direct supply and
improvements in treatment as well as a3 Separation of
lines for potable and nonpotable water and for the

secondary use of watep largely for industrial purposes.

Even with these projects, however, historic dafa and
projections of watepr supply for Bangalore provided by
the Bangalore Water Supply and Sewerage Board ( BWS& SE)
show the critiecal water shortage increasing year by year
through the turn of the century despite the
implementation of the third phase of the Cauvery source
project. These data are shown in Table 1, which shows a
deficit of 1375 million 1liters per day by the year
2000, These could be conservative estimates since
expert agencies predict that further develcpment of
irrigation in the Cauvery River and its tributaries
could considerably preduce the water available to
Bangalore and thus worsen the deficit situation shown in

the following table.



Year

1985
1990
1995
2000
2001
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Table 1

HISTORICAL DATA AND PROJECTIONS OF
WATER SUPPLY AND DEMAND

Gross Demand (MLD) Gross Supply (MLD)
1017.65 435.00
1344, 12 705.00
1691.18 705.00
2025.30 705.00
2080.5¢ 705.00

In _summary, by any standard, water supply 1is

Shortage (MLD)

582.65
649.12
986.18
1320.30
1375.59

the

¢ritical problem for Bangalore and the Situation is not

imgroving.

Provision of Housing. Even though the Comprehensive

Development Plan for Bangalore recognizes the need for

additional housing units and the BDA 1is

actively

producing many layouts and sites, the BDA projects that

the shortages shown in Table 2 will pertain by the year

2001.



12
Table 2

HOUSING PRODUCTION/SHORTAGES

In a paper presented to the National Symposium on
Planning and Development of Metropolitan Bangalore 1in
March 1987, Professor L. R. Vagale estimated that the
total housing backlog in Bangalore "is now of the order
of 80,000 to 1,00,000 units with the provision of
shelter for the lovizr income households not receiving
adequate attention. Consequently, slums and shanties
are proliferating; and over 25 percent of the households
are living in substandard dwellings. Unauthorized
constructions are numerous, " In Summary, housing
shortages could exceed one million units shortly after

the turn of the century.

Traffic and Transportation Flow. Vehicle density per

capita in Bangalore is one of the highest in India with
one vehicle per 10 persons. Publie safety and traffio

engineering personnel report that the number and

Required
Population . Number
in Lakhs House of Houses Provision Shortage
45,00 6,93,000 2,21,127 2,00,000 46,127
70.00 10,25,000 3,32,000 2,25,000 1,07,00
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severity of traffic accidents are extremely high. For
example, while the Bangalore metropolitan area occupies
0.09 percent of Karnataka and has approximately 7.9
percent of its total population, it accouunts for 40 to
U5 percent of the total number of vehicular accidents

with a high number of fatalities.

Programs to alleviate the probiem, including traffic
engineering, signalization, and the construction of
ceircular roads, have not helped the problem. Key
officials interviewed al1 Supported an integrated
transportation system to include rapid rail, light rail-
-using certain of the existing ratl bed (complicated by
the inclusion of both narrow and wide gauge track), and
a fly-over system. These officials, however, also
acknowledge the staggering cost of this 1integrated
approach and are aware af the difficulty of achieving it
without outside help. The developed nations have found
that capital costs for such major projects require
massive federal Subsidies, and operating costs for rapid
rail cannct be met through "fare box collections." For
example, the Washington, D.C., area rapid rail systenm
and capital programs costs exceeded $13 billion (with
initial estimates of only $3 billion) with operations
being subsidized up to 80 percent by subsidies from the

local government property tax base.
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Sewerage and Solid Waste Disposal, Much of the

metropolitan area is not served by an underground
sewerage system. This is complicated by the fact that
the City Corporation of Bangalore does not have the
rolling stock or facilities to transport and dispose of

the 1,800 to 2,000 tons of so0lid waste generated daily

in the metropolis.

Lack of a Database to Deal with Problems. In developed

nations, over 90 percent of the decisions made ip
pPlanning for and providing urban services are land
based, yet there generally is no effective land database
to support these decisions. In our interviews with key
Bangalore and Karnataka officials (such as the Chairman
of the Karnataka Electric Board and the Commissioners of
the Bangalore City Corporation) the need was stressed
for improved mapping and geographic information systems

to serve as the basis for decision making.



III. IDENTIFICATION OF FEASIBLE URBAN SERVICES
DELIVERY ENHANCEMENTS THAT ARE CANDIDATES FOR FURTHER STUDY

In this section of the report, we will discuss possible solutions to
Bangalore's crucial problems of water supply, transportation, housing, and the
provision of effective administrative and support systems.

Since the principal focus of this brief study was privatization, we
will divide our discussion into those "solutions" that involve private sector
initiatives and those that involve other initiatives. The initiatives are in

order of priority.

Possible Private Sector Initiatives

Initiative 1. Alternate Water Supplies

As addressed in Section II, the Bangalore area has a seriously
deficient water 3upply. Even with planned initiatives to obtain additional
water from the Cauvery and Akavathi Rivers, the situation will continue to
Worsen with shortages exceeding 1,375 million liters per day projected for the
turn of the century,

Accordingly, alternate ways to provide usable water must be found.

These alternatives include a definite role for the private sector.

15



16

The primary alternative is the secondary use or

recycling of water. Estimates reflect that 70 to 80

percent of the City's water Supply i3 returned as
wastewater with no present use. With current
technology, this wastewater could be reused with
advanced secondary or tertiary treatment for industrial
uses such as cooling, boiler feeding, processing, air
conditioning, sanitary uses, fire protection, and

vegetation upkeep,

Estimates are that the cost of such a treatment facility
with a 50 MLD capacity would be 1500 lakhs distributed

over three years as follows:

1989 500 lakhs
1990 700 lakhs
1991 400 lakhs

1500 lakhs

It is estimated that the physical plants could be bonded
and pay for themselves over the 20-year 1life of the
bonds. This secondary use of water is not now being

done by anyone, and it is a natural for private sector

participation.



17
in fact, the Greater Mysore Chamber of Industry
arproached government officials at one point with an
offer to have the private sector lead the way in a
recycling of water effort. This approach was not taken,

and it now appears that all concerned are lcoking to the

government to address the issue.

For background purposes, Appendices c and D,
respectively, contain papers on the secondary use of
water prepared by the Mysore Chamber of Industry and the

Bangalore Water Supply and Sewerage Board.

Rain water harvesting is an alternative way aof

increasing the water supply, where the private sector
could lead the way, is in rain water harvesting by
harnessing storm water drainage. This would have the
ancillary effect of alleviating flooding in the rainy
Season and could also relieve the problem of overloaded

sewar lires.,

No formal authority would be llecessary to implement this
effort. All that would be needed is industry's
awareness of rain water harvesting's benefit and
informed decision making on land use by municipal

corporation and development authority officials.
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Steps toward implementing alternate water supplies.

1.

The first Step would be a follow-on effort in the
way of a feasibility study to develop a financial,
legal, and business plan to demonstrate how the
private sector could participate in water recycling

projects,

The second step (actually it would be carried out
concurrently with Step 1) would be to meet with the
Greater Mysore Chamber of Industry, the Bangalore
Water Supply and Sawerage Board, and the Bangalore
Development Authority to try to achieve support for
undertaking this project as g private venture.v Its
technical, legal, and financial feasibility (as
developed in Step 1) would be emphasized to all

parties.

An effort would be made to involve funding Sources,
such as the World Bank, in the project. The private
sector' . participation could make the project more

attractive to the Bank.
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Initiative 2. Using the Private Sector to Reduce Heavy Traffic in che Centr@l

Business District

The problems of severe traffic density and a high accident rate were
previously discussed. Likewlse, the high costs of integrated transpcrtation
Systems and how these costs could deter actions on rapid rail and similar
projects were emphasized.

One other approcach already in the final planning stage 1is the

development of "truck terminals" at strategic locations where large trucks

would stop, be off-lcaded, and maintained. These stops will also have

facilities for drivers such as restaurants, showers, toilets, sleeping
facilities, ete. The off~loading would be to smaller vehicles that would have
direct routing to the customer in the central city.

This concept is well suited to private sector participation.

Steps Toward Privatizing the Truck Stop Concept

1. The first step  would be to  notify officially
Mr. G. S. Melkote, BMRD, of the U.S. Agency for
International Development's interest in assisting in
getting this project started as a private venture, with
the government perhaps making an in-kind contribution of

land.
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2. Should Mr. Melkote respond positively, the next step
would be the devclopment of a business plan to include
an approach to obtaining private capital and

sponsorship.

Initiative 3. The Uses of the "Twinning Concept" to Improve the Area's Urban

Database and Upgrade Private Sector Technology

In the past, USAID has fostered the concept of twinning (sometimes
generally referred to as "sister cities") to transfer technology from U.S.
cities and counties to local governments in developing nations.

As previously noted, the Chairman of the Karnataka State Electric
Board, in a meeting of key officials, indicated that the land database (maps
and geographic information Systems) was poor, and he solicited assistance.
Those in attendance generally agreed that this is a serious problem.

The improvement of urban databases could be explained in a follow-up
study that encompasses both the twinning concept and tlat of private sector
involvement. By way of illustration, the following could occur. The U.S.
government could ask a U.S. 1loecal government that has an effective
computerized mapping and geobase system to consider working with Bangalore in
a twinning program to "transfer" the general mapping concepts and systems
design. The fairly Sophisticated small computer companies in Bangalore could
then be called upon to develop the software/technology for the Bangalore
Corporation, the Bangalore Water Supply and Sewerage Board, and the State
Electric Board for a fee. This model mapping package could then be marketed

by the private sector throughout India.
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Steps to Implement the Twinning Concept and Private Sector Efforts to Improve

the Land Database

1. Step 1 (subsejuent to the approval of the concept) would
be for a U.S. organization to earmark U.S. cities and
counties tentatively willing to participate. Public
Administration Service (PAS), of which the author of
this report is a stafr member, could do this since we
Specialize in 1loecal government management systems

consulting in the United States, and internatlonally.

The costs to a sponsoring agency for the use of experts
from U.S. 1loecal governments is usually a small stipend

and travel expenses.

2. Step 2 would involve getting one of the Bangalore publie

organizations to commit to participate.

3. Step 3 would be to develop a full proposal to include
confirming which private sector Bangalore computer

companies would "bid" to participate.
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Initiative 4. Use of the Private Sector in Municipal Maintenance

After the Bangalore Development Authority (BDA) comnletes site
development, areas are turned over to the Bangalore City Corporation (3CC) for
maintenance. Frequently, the RCC is not ready (due primarily to funding
limitations) to take over the maintenance and upkeep of these areas in
functions such as road maintenance, storm drainage upkeep, solid waste
removal, etc.

This is an opportunity for the private sector to form "municipal
maintenance companies" to take over and manage these functions for a nrofit
(to be paid as a service fee by the occupants of high and moderate income
areas and/or by a payment from the BCC).

A pilot project for this concept could be undertaken in an area now
under development by BDA for high income "nonresident" TIndians in a
development known as Lakeside Estates. This is an appropriate site since this
area's residents will praobably desire a high level of service and be willing
to pay for it.

If the above pilot works, it could be extended to other areas, and the
private sector company winning the contract could be called upon to provide
services such as pure water and sanitary facilities to poorer areas of the

City.

Step to Implement the Municipal Maintenance Concept

At this point, the only .tep recommended is to ask the Chairman of the
BDA if there is interest in the approach. If there 1is interest in the

project, proposals should be drawn up.
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Technical Assistance

In addition to the aforementioned private sector initiatives, the
USAID should consider certain ‘echnieal assistance that would improve urbar

service delivery in Bangalore. This assistance is Summarized below:

1. Technical Assistance to Cope with the Proliferation of

Public Agencies, Authorities, and Departments in the

Bangalore Area. In individual interviews with key

Bangalore metropolitan area administrators and decision
makers and in a group session chaired by
Dr. H. G. V. Reddy of the Bangalore Development
Authority, there was strong consensus that the
proliferation of separate publiec agencies and
authorities created problems of - coordination and
control. 1In fact, the consultant was asked to suggest

ways to overcome this problem.

(Note that the group session referred to above is
important, because 1t was attended by key officials such
as the Chairman of the Karnataka State Electric Board,
the Commissioner of Bangalore City Corporation, the

Chief Architeect of the State of Karnataka, the Vice
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Chairman and Managing Director of the Karnataka State
Road Transportation Authority, a representative of the
Chairnan of the Bangalore Water and Sewer Supply Board,

and their staffs.)

In short, this is an area in which techniecal assistance

has been request:d by local officials Since they feel it

is important.

The first step in providing this assistance would, of
course, be for USAID to determine its interest. If
USAID is interested in it as a project, private U.S.
companies (such as PAS) could be called upon to prepare
proposals for the agency's consideration. This effort
would 1likely require the services of a consultant
skilled in  analyzing the legal documents that
established these organizations and a management/
organization consultant skilled in working with groups
to attain consensus. Approximately a 60- to T70-day
professional services consulting effort would be

required.
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Improving Property Assessments and Tax Collection.

Subsequent to the abolition of the octroi, the most
important source of revenue is the property tax, which
NowWw accounts for more than 50 percent of total 1loecal
government tax revenues. Unfortunately, it is based
upon an assessment system that is faulty, with

assessments not approaching real market value.

While this problem has been recognized since the 1960s,
this could be the appropriate time to address it because
of the shortage of 1local government revenues for the
provision of basic services. This would be one way to

increase loeal revenues fairly and equitably.

This isgsue obviously has wider application than
Bangalore and should be taken wup with national
officials. 1If they have interest in obtaining technical
assistance, it could be proposed on a trial basis in a

state/city.

In a related field (tax and fee collection), 1local
officials in Bangulore could be contacted to see if they
are interested in privatizing collections. This could
build upon the current exnerience of the Bangalore Water
Supply and Sewerage Board in allowing customers to pay

their utility bills at banks,
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Assessments and tax coilections are, of course,
politically sensitive issues. Perhaps the best way to
proceed would be to provide our independent comments on
these matters to 1local and national Indian officials.
If there is no expression of interest, the matter can be

dropped.

Summarz

In summary, this reconnaissance study established (through a document
review and individual and group interviews with key Bangalore officials in the
public and private sector) that the most crucial problems facing this
metropolitan area are water supply, transportation, provision of housing,
Séwage disposal, and solid waste Jaisposal, Additionally, 1local officials
stressed the need rfor coordination and control of the many agencies involved
in the Bangalore area and for an urban service land database as areas in which
they would consider advice and assistance.

Tn the final section of this brierf report, a few action-oriented ways
that the public angd private sector could work to alleviate problems were
mentioned and highlighted as areas for possible follow-on study to be

considered by USAID and the local officials concerned.
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TERMS OF REFERENCE FOR THE
BANGALORE URBAN PRIVATIZATION STUDY



Teras ¢ Reference for Mr. Genrge Hubler,
Bangal: : Urban Privatization Consultsgi

ggpgose

Mr. George Hubler will investigate and report on the scope for
feasible innovations in the financing, management and delivery of
urban services in Bangalore. His work will focus on, but will not
necesgarily be limited Lo, possible participation of the private
secto in urban services delivery.

Background

For the Jast two vears, USAID has beepn involved 1in an experimental
program with the business, academic and government communitieg of the
Scate of Karmataka to find ways 1in which the considerable-scientific

Development. The purpose of that project would be to "help create and
sustain the climate and Processes which will increase the development
of technology and increage itg use, mainly by small and medium scale,
privately owned industries - an effort Initially focussed in the State
of Karnataka".

In the course of developing that project, USAID has become
Increasingly involved i discussions on the urban sector In Karnataka:
both insofar as there 13 an interface betwean urban development and
technology development, as a free standing concern. USAID made
Presentations at a number of forumg in Bangalore during 1987, at which
interest was shown by public, business and academic interests in ways
in which the private Gector could participate in the delivery of urban
services, Subsequently, there have been expressions of interest in
the potential of urban privatization from various sources at the
national level. A recent example of this was a seminar hosted by the
National Institute of Urban Affairg, New Delhi, which was assisted by
USAID.

Statement of Work

The present misaion 19 intended to serve several purposes:

(a) it would seek to define the broad parameters of a potential
privatization activity in the context of urban services
delivery in Bangalore.

(b) it would determine whether there 1s scope for a USAID-funded
pProject in thig field, whether using Housing Guaranty (HG) or
other funds; and



(¢) 1t would demonstrate whether there 1s potential for addressing
development 1ssues related to industrial growth through an
urban services improvement program.

Attenticn will be paid to possible future roles for USAID, whether
tirough a future HG project or using some other developmental
mechanism. Mr. Hubler should be aware of the possibillcy of utilising
UNCHS (Habitat) resources for project praparation,

The sectoral scope of Mr. Hubler's enquiries will include thoge
services normally provided by the Bangalore Development Authority
(BDA), the Bangalore Cicy Corporation and the Bangalore Metropolitan
Region Development Authority. The scope of the study will exclude the
provision of dwelling units, since the BDA 1g already actively
exploring private participation in the Supply of housing. (It ig
likely, however, to include the servicing of land for housing.) It
will also exclude the supply, treatment and mains supply of water and
sewerage, in view of the reluctance of the responsible authority to
engage in discussions with donor agencies.

Mr. Hubler will spend the first day of his mission in Delhi, to

receive a briefing and to review the available literature. He will
then travel to Bangalore to meet with appropriate officials of the
state government and local authorities. So far as possible,
preliminary meetings will have been arranged for him, but {t will also
be necessary for Mr. Hubler to make gubsequent arrangements dependent
on the outcome of the inirial meetings. wWnile irn Baagaloure, Mr. Hubler
will be accompaniad and assisted with logistic arrangements by Mr,
Adarsh Purl, of USAID's Directnrate for Technology Development and
Enterprise.

He will travel to Bombay for one day to meet the Chief Executive of
Infrastructure Leasing and Financial Services Ltd., and to determine
whether there is any interest on the part of this new company 1in
agsisting with a privatization exercise or otherwige working with AID
in a» urban services delivery program.

Mr. Hubler will return to Delhi for the final day of his mission, to
brief the Mission and to complete his raport.

Reporting Requirements

Mr. Hubler will prepare a short report on his findings and recommenda-
tions before the end of his mission. He will also brief the USAID
Mission in Delhi on his conclusions.
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LIST OF KEY PERSONS INTERVIEWED/CONTACTED

Name

Title

Dr.

Dr.

Mr.

Mr.

Mr.

Dr.

Mr.

Mr.

Mr.

Mr.

Mr.

Mr.

IAS

Mr.

Mr.

Mr.

Mr.

Mr.

- Ramakrishna Hedge

H. G. V. Reddy

Om Mathur

G. Aswathanarayana
A. Lakshmana Reddy

A. S. Melkote, IAS

Vinod Vejasulu
D. D. Rudrappa
P. S. Naperajan

S. Naparaj

T. A. Jass

D. B. Prabhr

M. Chittaranjana, DAS,

S. Swatantra Rao, IAS

Lakshmana Reddy
H. Sbrananya
Chandrabeerthi

T. Thimme Gowda

Chief Minister of Karnataka

Chairman, B;ngalore Development Authority (BDA)
Directur, National Institute of Urban Affairs
Engineer Member, BDA

Deputy Director, Town Planning, BDA
Metropolitan Commj ssioner, Bangalore
Metropolitan Region Development Authority
(BMRDA)

Indian Institute of Management

Chairman, Karnataka State Electric Board (KSEB)

Commissioner, Bangalore City Corporation (BC()

Secretary to Government, Housing and Urban
Development

Chief Architect to the Government of Karnataka

Vice-Chairman and Managing Director, Karnataka
State Road Transport Corporation (KSRTC)

Chairman, Bangalore Water Supply and Sewerage
Board (BWS&SB)

Commissioner, BDA

Town Planning Member, BDA
Finance Mzmber, BDA

Town Planning

Secretary, BDA
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Name

Title

Mr.

Mr.

K.

C.

T. Srimeras

N. Nanjundappa

Mr. D. R. Rawadas

Mr.

Mr.

Mr.

Varkatugranny

G.

R. Sarma

Philipose Matthai

Mr. G. S. Chenny

M.

Nageswara Rao

R. Viskhanattan

C. N. Nanjundappa

Mr. B. Ramakrishna

Mr.

Mr.

Mr.

Mr.

Mr.

Dr.

Swatantra Rao, IAS

. S. Puttakempanna

D. Abhayarumar, KAS

N. Thyagaraja

T. B. Achar

K. Chakraborty

. N. Prahlad

Assistant Director, Town Planning
Engineering Department, BDA

Engineering Department, BDA

Engineering Department, BDA

Past President, Confederation of Engineering
Industry, Southern Region (CCEE-SR) and
Managing Director AEG-NGEF, Ltd.

Secretary to Government of Karnataka Commerce
and Industry Department

Area General Manager, Hotel Ashok

Associate, Institute for Social and Economic
Change (ISEC)

Greater Mysore Chamber of Industry

Engineering Officer, Ex-Officio Director of
Estates, BDA

Superintending Engineer, Bangalore Water Supply
and Sewerage Board (BWS&SB)

Bangalore Development Authority

Commissioner, Chief Engineer, Bangalore Water
Supply and Sewerage Board

Assistant Commissioner, Bangalore Metropolitan
Region Development Authority

Chief Engineer, Bangalore Water Supply and
Sewerage Board

Regional Chief, HUDCO
Chief (Projects), HUDCO

Executive Director, Indian Society for
Environmental Studies
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1. Introduction

any urban environment. All our activities come tc a stand-
still if water is not available. The effect of growth of
an urban ecosystem on water supply is direct and is felt
immediatel y. #hereas one can live with reduced comforts,
ds far as other basic requirements like shelter, education,
transport, eneryy, etc., are concerned, one cannot find life
easy 1f water is mot available to meet his basic ne=ds. The
dependence of man, business, industry, gardening and other .
activities on municipal water is total, that no al ternatives
are developed until a crisis develops. Ano ther aspect of
water supply to urban areas is the discarding of traditional

 sources (like wells, tanks, ponds, etc.) and to put our total

faith on rivers.

Parameters like the growth rate of a city and plan-
ning of various subsystems like markets, services, ameni ties,
housing colonies, etc., are closely inter-linked with the

development of water supply systems.

Urban water supply systems gradually developed with
increasing complexity starting from traditional individual/

community wells supplying water for the domestic needs.

Today's systems are quite large, obtaining bulk water from
far-off sources like rivers and transmitting it to local

storage reserwirs. A complex distribution system takes
over from these reserwirs supplying water to various areas

comprising of different types of consumers.

The various stages in urban water supply development

are -

eve2
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(1)  Piped and ‘protected' water supply resul tinc
in the convenience of usage. (An urban house-
wife opens a tap in her sink in the kitchen
when she wants water, whnereas her counterpart
in a village may have to undertake 2=3 trips
per day to collect water from a source like
well, handpump or pond, nmrmally situated at
a distance of 0.5 to 1 kilometer from her house) ;

ii) Lakes or tanks to tap rain water along with a
rain water drainage system;

iii) Closed-type reserwwirs - both ground level
and overhead ones - to store water for a shorter

period - say a day or two:
iv) Pumphouses to pump water to individual households;

(v) Purification systems like filter beds,
chlorination, etc;

(vi) Transmission pipelines bringing water from a
far-off source to a city;

(vii) Waste water systems;
(viii) Recycling plants;

(ix) Ground water tapping;
(x) Mnitorinc the opening and closing of valves,
maintenance of water quantity and pressure at

customer'!s end.

Water usage has al so changed from time to time. In
the earlier days, the purpose of water supply is mainly to
meet domestic requirements like cooking, drinking and washinc.
dater was used mainly for irrigation in the neighbourhood.
But presently water is used for many purposes and acctivities, 1ixs:

(1) Domestic - drinking, coking, washing, maintenance
of small ¢gardens, etc.

(ii) Industrial needs - processing of raw material (incinud-
ing cleaning them), production needs, and

in the preparation of the final product;

-..3
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(1ii) Construction needs (of buildings, houses,
roads, offices, shops, factories, etc);
(iv) Neads of commercial establishments, hotels,
gardens, transport, railways,

services, etc):;

Normally, water is used rfor one activity and the
resultant 'waste' water is to be disposed of. Two points
deserve mention here. (he, that water can be used in a

cascaded form for multiple uses. For example, water use-

for washing of hands, clothes, etc., can be used fcr garden.-

ing.  The second point which is based on the first point
is that every water need does mot require a hich guality

water. Water requirements for various activities can be
categorised into three or more Jroups dependirg on the

quality of water required. For exarple, cooking needs a

high quality, soft water. Cleaning of process coimponents

may not need soft water. Cleaninc orf floors, vehicles, roads,
need a lower quality of water. 5ut unfortunately, the pres:n.
developments of our urban systems have discarded traditicnal
methods so that there is o easy way of matching quality of

water required with the quality of water available..

Water use can also be categorised as :

(a) Primary u.se = Water gets mixed updn the procassing
activity, and the waste water will be very impure
(biologically and/or chemically) and needs extensive
treatment before reuse. '

(b) Secondary use - like cocling requirements, sirple

washing needs, etc. Water can be reused wi th

minirmum ¢r no treatment.

(c) Tertiary use - like steam generation in boilers

in which water is pure and is reused directily.

-
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(a) Conswrption - drinking, industrial products,
chemicals, food products, beverasges. dater

is consumed as vart ot the product and hcnce

[d]]

is ot avoilekle for reuse.

(e) Evaporaticn to atrosphere - reservoirs, curing
in construction werk, washing of houses, rcads

and vebdicloes,  osoo.

(f) Feravladcn to creund from leaskage, waste

water, etc.

As can be seen from the above, a large part ¢f the water

is rejected as 'waste water'. Exponential increases in

the population of cities like Bangalore and in the increas-
ing needs for various purposes have resulted in a very hior
demand on water requirements. Because ot these, there igs

da strong conpetition on use of water between urban needs

and irrigastion needs. Development of irrigation from rivers
like Cauvery and Arkavathy reduces water available focr uUria:
needs, and vice versa. The 300 LD of water reguirement

of Bengalore City can irrigate 10930 hectares cof paddy
cultivation or more than double that area under raci cultivas-
tion. (The total irrigated area under paddy in Bancalore
district in 1979 Was around 34,000 hectares and abcut half

the area is fed from tanks).

Similearly, cities like Bangalore have steadily
stcpped harvesting of rain waters. This is indicated oy
the fact that the number of tarnks have come cown drastically
as shown later. Such & situation has mot only reduced the
available local water, but has also put a strain cn the waste
water system during heavy rains (in addition to flcoding

roads, streets and buildings).

Nater sources normally are of several kinds suck as:
communi ty wells, wells and borewells (tapping ground water),
ponds and lakes (harvesting rain water), canals, uivers and

0.(!5
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streams. Secondary sources are recvclea water. An
"indirect source is water conservation in procesces and
activities, minimization c: losses and leekages and
evaporation losses. In the early days, because ot the
irportance ¢t water to our lifestyle, cities and civili-a-
tions develeped cn the barks of rivers. Later c¢n, citiec
started using rain waters. Even tcday, Bombay der -nds c¢n
rain for its water needs. Bangalore City initiélly useG
water from the tarks in the City and later on from the
Chamarajendra reserveir. Technolcgical advances led to
tapping river waters for urkan requirements. Instead of
relying on them even to meet partially our Teguirerents, we
in Bangalore are looking towards our rivers to mect Our neecdcgs.
The water has to be pumped over large heads ~ over 1500

Lt can be shown that cost of rain water stered on a 1and

arza costed as per B3DA rates will be cheaper than cost of
Cauvery water. Similarly, cost of recycled water (at am und
Pse2 = 3/kilclitres) will be less than the cost of Cauvery

water.

Tablc 1 gives a projection of water demand and suprly
for Bangalore €ity as prepared by 3WSS3. We can see from
this Tablc that there will alwiuys De a shortage of water re-
quirements and this shortage vill @0 on increasing year by
year despite the irplementation ¢f the thirg phase of Cauvery.
The estimates show that there will be a deficit of 1375 millicn
litres/day by 2001 a.D. Hence, this convincingly shows that
we cannot depend on river waters to meet the requirements cf
Bangalore City. We have to look at altérnate stratecies
like (1) rain water harvesting, {(ii) water conservation, and
(11i) recycling of waste waters as well as tappinc ground waters.
(Further developfment of irrication cn the command creas cf
Cauvery River and its tributories will reduce the available
water to Bangalore considerably - less than the estiiates).



Year

1971

1880

1982

1985

1990

1995

2000

201
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WATER SUPPLY AMD DEMAND PR QUECTI ONS

-3
=

Gross Demand
(ML)

162.75

300.00

820.00

1017.65

1354,12

1691.18

20 25.30

2080 .59

Gross Supply

(MLDy)

162.75

30C .00

435.00

435.00

705.00

7C5.00

705.00

705.00

|
|

Shortage
(D)

385
582.65
649.12
986 .18
132c.30

1375.59



(7)

0 2. Bangalcle Weler supply Systen
Water supply to Sarcalore City is handled by
Bargalore “Water Supply andg Sewerace Board (BWSSR).
BWSSB is organized into tio divisicns, and seven sub-
@ivisions. Bach cub-division has many service staticns.
There are acout 30 service staticns. These handle water
distributicn in the City. Avpendix I lists the units c ¢
B+SSB.

Table 2 cives water available per capita cver a
numrber of years. Tab'ec 3 cives water inflow into Bargalor-
from the three sources. Table 4 aives projecticn ot water
supply from Cauvery. Scie salient details cf our water
supply system are ¢iven in Table 5. “Y'e can see that enerc
plays a very sicnificant rclc in water supply. A lock =t
the expenditure shicws that 486% or TevenNue Coes teo meet the
enercy expenditure. Unit cost of water per 1000 litres was
75 paise befere Cauvery I Staue implementation. It increac..:
to R5.1.35 after the first stacde and toc Rsi2.35 after the ccra-

pletion of the seccnd stage. It is expected to cc to Riad/ =
O R0/~ after the third stage.

Taole 2 : ~ater Availability ber Capite

________________ fear . ____.Gallons/Day/Person______ _
1910 10.6
1921 15.0
1933 18.0
1951 10.7
1958 13.0
1967 2.0
1982 16 .0
®e 08
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Table 3 _:_WNater Inflow into Bangalore (cn)

_-----—..—-——_—..__—-——--—-——-.......___..___._-_.-——--.—_—-.__-...—_—........—-.—-_

Year CRS SD Halli Cauvery To tal
1921 - - - 1.5
1951 - - - 11.0
1280 28.82 1.65 28.61 59.08
1981 28.50 1.03 28.60 58.13
1982 31.17 1.91 32.6 65.68
1983 32.77 2.00 40.36 75.13

O N A M S MR M - S e B e - e e e D G e o= e =t E. . e e an W - o - - e S - —— — . - - . e 2 -

Table 4 : Proposed Water Supply from Cauvery

Cauvery Yr. of Com~ Expected Total Shortage
Scheme missioning ‘Water De- Supply

mand in LD MLDy -
I Stage Jan. 1974 242.92 228.50 i4.42
II Stage Dec. 1982 810.7% 435.00 375.7%
IIT Stage 19 87 921.03 705.00 216.03
IV Stage 1991 141.62 840.00 21.62

—...—.._-___.—-.———-..-.—_.——.—-.-—..——..-—-———-...-—————_—_.——__..——-..—..-——

Table 5 : Salient Detalls of Water Supply to_ Bangalcre City

Total nuker of ground level reserwoirs .. 17 + 9%
( * under cauvery II Stage)

Capacity of Storage in M.G. e ee 55.7 + 44%
Nomber of overhead tarks (upto 1980). «e 24 - 28
Capacity in M.B. oo e e 4.5 - 5.3
Total lemgth of pipeline ... coa .. 1858.80 Km.
Pumping Capacity (Transmission) ces «» 32016 hp
Energy (Transmd ssion) e« 192 m. units
Pumping Capacity (Distribution) cee «. 3927 hp.
Energy (Ddstribution coe ee 16 m. units

Revenue receipts (83-84) Rs.1€12 lakhs from water supply.
Total revenue receipts (83-84) Rs.2123 lakbs.
Total expenditure (83-84) = Rs.2517 lakhs.

0..9
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Consumption Analysis of “ater Supply

Let us look at how the water brought to Bangalore
City is used up. The sectors identified by BWSSB are
domestic, mon-domestic, public tountains, industries,
lorry loads and railways. The grouw - non-cdomestic -
1ncludes house constructicns, commercial units, smallscalc

industries and others.

Tablc 6 gives the water consurpticn in the seven
sub-divi sicns oZ Bangalcre Ci Ly in million litres/day feor
the year 1981. Non-domestic acccunts for 35.567 millicn
litres/day and industries 14.137 m:l.c. Tablc 7 gives
water consumption in 1982 and Tablc 8 for the year 1983.

e can see from Tablc & that domestic sector accounts
for 136.15 m.l.c. (54.8%); nmnon-domestic sectcer 31.76 mld
(12.9%) and industries 19.325 mld (7.76%). Both non-dore stic
and industrial sectors tccether account for 20.663% of the
total water quantity consumed in the City - not a small por-
tion. This shows that a sizeable part of this quanta of
water need not be very pure - that is it can be met from a

recycled source or stored rain water supply.

P s @ s —— ——— ———— —

—— D i S ——

Table 6 : Consumption of Water in Each Sub-division (1981)

o ——— "~

-.-——__-.___—-.——___-.._—-—._—...___.-.—_.._—.-._-_—_-.._-_..._—....———————-—.—_.._

Sub- Conswmption (mld) Indus- Lorry Rail-
Div. Domes- Non~ Public tries Loads ways
No. tic Lomestic Foundations

1 17.813 5.619 10.0 6 .84 0.114 2.52

2 10.797 3.07 - - - -

3 11.144 7.087 7.5 - 0.023 -

4 18.034 6.5607 16.435 1.727 0.0514 -

5 na na na na na -

6 18.476 10.414 16.65 5.55 -

7 16.77 2.56 1% 7.041 - - -

e 10
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Table 7 : Consurpticn in Each Subdivision in 1982

- - - — - —————.—-—_—-——n—_——-———...-—---—..—...—-——__--.—-..-..__
—— - o - -— - - . -

Sub- Consumption (mld) Indus- Lorry Rail-
Div. Domes- Non Public tries Loads ways
No. tic Domestic Foundatdons

1. 18.53 5.99 9.907 7.75 0.1193 3.004
2. 11.56 1.777 - - - -

3. 11.77 7.098 6.761 - 0.0262 -

4. 18.598 8.196 .6.188 2,042 0.0425 -

5. na na na na na -

6. 20.99 11.874 16 .648 7.904 - -

7. 16.251 2.972* 7.114 - - -

_—__—_——__—__——————.—--—_--_——__—_—-—-———_...__—.--..——._...—-__..-._.—-__

*Non-domestic includes industries also.

Table 9 gives the percentage consumpticn of water in each
sub-division. The following points deserve mention.

(1) Sub-@ivision I comprising Yeshwantpur, S.D. Halli,

Mall eswaram, and Sriramapuram, accounts for 15.6% 0of its
water for industrial purposes. (ii) Sub-divisicn VI, com-
prising Machalibetta, Johnson Market, Ulsoor, Indirenagar,
etc., also consumes about 11.7% o= its total water for in-
dustrial purposes.

These two sub-divisions can be taken up initially for study-
ing the feasibility of supplying Fecycled water, particularly
for industrial uses. Industrial estates like Peenya, Raja-
jinagar, Koramangala, etc., Occupy large areas, and it is
easy to take up rain water harvesting measures in these and
other such areas and use the rain water for industrial and

washing purposes.

Table 10 : gives the number of connections in each sub-divisicn
ds recorded in 1983. The total number of non-domestic con-
nections is 11287= A number of these can use rain water

and recycled water. A survey can be done tc get the con-
tinuity of the many industrial users.

o1l
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Table 9 : Percent Consumoticon of v%ater in each Sub-di viszion

in 1983
Sub-Di v. ..:+. Yon-Do-  public Indus- oo o
Number. Pomesti nestic Fountains tries HesS
1 4,00 11.17 22.21 15.61 he3°
2 79 .53 20.37 - - -
3 41,45 27.33 27.55 - 0. 10
4 57.32 7.03 30.45 50,12 IR
6 52.62 13.82 21.86 11.70 -
7 57.44 10 .4¢E 32.10 - -

-_——_——_———-——.-..-..._—~_.._..—-—_——-._-._._..-_.—......—-.—__..—-._.—.4 - e e .

Table 10 ¢ Number cof Connections/Sub-di vi sions in 1983

....__...—-———--.-..—-.——..-...._-_....__.._.,.._._-._.......-—_._—-....-..—.~.~____~._...._ e T S

Sub-d v- ~ Caterory Public
Number Homestic Non-dumestic Fountalng
1 22602 1796 576
2 16550 1021 576
3 14420 22859 553
4 24088 1064 5383
5 19712 20 25 180
6 26519 1303 797
7 24459 1139 430

Total 143350 11287 3820

——--————_———-————_.-.—.—..._.——_.—.—..———-—...—.._—--._..——-—-———--———————--‘ -
-—____.—_.————_——_-——-.—_—...._-._————_-———.-—__—-._———...._——_—-—_——..—.—

Case Studies of Nater Consurction in Industries

In order to understand the uses of water for varicus
Purposes, case studies conducted in chosen Places - industries,
public fountains etc., are illustrated below :

4.1 Bangalcre Dairy

servations, measurement and cal wul ations were con-
ducted in Decemker 1983. The Dairy was producing abcut 20 icng
of butter/month, 90 tons of Clarifi=d Butter/month, 120 tons
of Butter Milk/month, and 220,000 litres of MLlk/day, and sm=l)!
quantities of Peda, in addition to Milk Powder (50 tcns)/mcnach,
and Flawured lk.

.1z L(\
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The Dairy gets its water from BASSB and stores it
in tanks. The average daily consumption is around 759, 000
.litres. The distribution of this for various types of uses
was measured and calcul ated. Table 11 gives this distribu-
tion. Major use is for washing and cl eaning the floor.
36.5% of water use is for washing and 23.30% for floor
cleaning. It is possible to use recycled water for this
purpose. It is shown that 74% of water used is biodecrad-
abl e. After treatment, this water can be recycled for use
in the washing and Cleaning activities.

Calcul ations of water required/kg. of milkx show that
this figure varies from 2.59, 2.90 for winter months to
5.02 - 5.59 for summer montih.g for the year 1983.

Table 11 ~ Water Use in Bangalore Daji rv

Per Day
1. Washing
Tankers . .o 4000
Cans . . 16615
Crates .o .o 76800
Bottles ** 150000
Milk Storage Tanks-e- 14400
Cream Storage Tanks. 3500
Ghee Bottles .. 5000
Cans and Bottles .. 3500
Total .. .. 273815 (36.5%)

2. ZXloor Washing and Cleaning

Bottling Section .. 100000
M1k Processing Sec. 48000
Butter Section . 20000
Ghee Section ‘e 1600
Miltone Section .o 3000
Powder Section «s __2000

174600 (23.3%)

3. Process Use ..
' Water for M1k Powder 73000
Butter Churns .o 15940
Mil tone - 4400
Total e« 93340 (12.4%)
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4. Others .. 116245 (15.8%)
5. Domestic (Canteen, 90000
Offices)
Total/day. .o 750000

4.2 Vita Food Products Pvt. Ltd.

This factory produces 1 tonne of biscuits/day. They
get their total water requirements from BWSSH. The water
consumption is given below categorywise.

Process Water - 120 litres/day (12.5%

Cleaning Machines 30 litres/day

Clearling ot hands 160
of workers, etc.

Washing the vang 359 litres/day

litres/day

Toilets 200 litres/day
Gardening - 100 litres/day (10.4%
Total - 960

From the above, we can see that a large percentage
(ore than 80%) oy water need not be of a high quality or
purity.

4.3 Premier Asbestos Cement Products

This is a small industry making cement ashestos pipes
and other cement products. The water source is BNSS3. The
factory recircul ates water used for curing and cooling purpos es,
so the water usage is as follows: -

Production use - 625 litres/day (9.4%)

Curing use = 3000 litres/day (75.5%)
(make up)

Fuman Consumption 1000 1litres/day (15.:1%)

4.4 Small Industries

A bakery in Malleswaram was surveyed. It consumes
240 litres/day ~ out of which 100 litres is used for the pra-
paration of products and drinking purposes. 140 litres is
used for washing purposes. Two studies surveyed did not have

—nol4
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any taps and water is brought *o them from outside and henca
‘their use of water is restricted to 20 and 40 litres/day
Mmainly for processirg only. This is equal to nearly half a
litre of water per print (of photograpn).

There are six SWimming pools in Bangalore, four of
them are of interrnational standard. They need 7.86 1akh
gallons of water. Water is recirculated and changed orce a
vyear. Water consumed for bathing and wilets varies from
1500 lit res/day in winter to 9,000 litred/day in summer.

4.5 Study of Water Consunption for Cleaning
of Vehicles in Barngalore:

A Service Station was surveved by us. The following
estimates for water consumption was got for different vehicles

based on Mmeasurements:

cars - 300 litres
2-Wheel ers - 150 litres
lorries - 1800 litres

Usirg the above norms, water required to clean all
vehicles in Bangalore, Rast, South and West, was computed as
per Table 1i2. About 612.9 lakh litres of water are used to
clean all vehicles once. If we assume that each vehicle is
cleaned once a week, the per day water consumption works out
to 8.75 million litres.

These studies Clearly show that it is pPOssible to con -
Sel've water and use impure water for floor-washing. Develop-
ment of mini-ponds by industries for their use for washing,
cleaning and cooling purposes will reduce water consumption
considerably. In addition, the surrounding environment will
look better, cleaner and cooler. In many industries, space
1s avallable to build mini-ponds. In cases of small-scale
industries, it is possible to build such ponds in industria)l

estates.

ARV
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Type of hoe. Ot Total Quantity of
Vehicle Vehicles Water Required to
Clean the vehicles
once
e e e {lakh litresg) ___
M tor Cycles .o 1,67, 410 251.1
Cars e - 37p126 11104
Jeeps ve " 4, 193 12.96
Auto Rickshaws . 12,010 24,1
Tax.'LS LN 1' 706 5.1
Lorries . 11, 586 : 208.6
To tal .e 612.9

S. Alternate Water Supplies

As has been repeatedly shown it is not possible to
depend only on river waters to meoct banttalore City's water
requirements. It has become essential to look at al terna-
tives. Four alternatives arc :

(1) rain wato: Dl yvontilh, = fhete ate draing evary

street una rLu che ola days, rain water used to be
drained into a lake in the neighbourhood with the
help of these drains.

Today, many drains are clogged, or have become in-
adequate resulting in (a) flooding of streets during
heavy rains, and (b) overloading sewerage lines. 1In
addition to this, we lose the rain water also.

(11) Recycling - about £), «f the City's water supply is
Leturned by usels i waste waters. These are taken
by seweragye lines to sewerage treatment plants. Re-
cycled znu treated wit.r from this source is another
al ternati ve.

(11i)Ground Water Tapping - This is going on especially
during water deficit poeriods.

(Lv) Water Conservation.

Let us look at the tlrst L wlbtoerngli ves 4n detaldl .

10016
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5.1 Rain Water Harv.esting

The rain waver poteutt.. ol v tmated, based on the
minimun rainfall during the past sixty years, works out to’
45,000 million litres/year. I we assume that our current
dally water need is 400 mld, chen die reydrement/year will
be 146,000 mlillion 1itre... il Lbows that fuin water can
meet about 30.8% of our currenlt water nOecds. This is based
on the minimum rainfall s} tuation. If we coasider a normal
ralnfall case,. then the share Oof ralnwater will increase to
about 40% of the tocal needs of today. Hence, this shows
that rain water is au inpo'r'tant al ternative.

In addition, rain water harvestinj has many advantegeu:
(1) Flooding of roads .during heavy ciins will be evoided;
(ii) Overloading of sewerage pipeline systein will be

avoided;
(1i1) Creation of lakes will improve the environment

in addition to creating open spaces.

Irdiscriminate formation of layouts on tanks and 1akes
have reduced the nwmnber and area of lakes in Bangilore City.
Acocording to one estlmate, the number of taiks in Baixjalore
City was 140 in 1931 and 16 in 1981. This clearly illustrates
the drastic reductlon in the nuwaer of lukes in the Citys
Further inspection of these lakes siiows that many of the exis t-
ing ones have also shrunk in slze. This 1s due to the fact

that some of their inlets have besn closed. e tu cnis factar, |
the dependence of the City on :river water (of BIsSH) has beccie
total (even for cleafdig ¢l tTioors, vehicles and construction
purposes).

There is an imperative and urgent need to reverse this
trend. Economics show that even if the land for a lake is
costed according to market rates, and this cost is included as
an annual charge on water supply, cost/kilolitre of water from
such a lake wlll be cheaper than the cost/kilolitre of Cauvery
IIT Stage water. This i- in »Adition to the avallability of
the rain water. This i1 . :.. JHPLGe Lie Jrouna water potenti

eeel?
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Initiaily, one can corisider large arecas like
‘Peenya Indugtrial Area, "ITI Wi bl LT colonlies, HAL with
its colonies, BEML, Il3c., . .o L.av.:. ol oscates, BRL,
EMI' and other areas and ihceoviwe ertdficial 1d-es as well
as rain water draiaute systeds. Such a system will be able
t¢ handle locel tucer necds a. 1cast partially. Al sO0 ¢l ean-
ing activities or vehicles, buildings ew., can also use
theys Luies.

5.2 Water Recycling

Since a major portion ot the water supplied by BWSS:
ls revurned to its sewerage Liies 3 waste water, this waste
water is another important scwcee ot supply for water.

The estimated sewerage tlows into different valleys
like Vrishabhavati valley, K and C Valley, etc., are given
in Table 13. These are estimated figures based cn the _
asswption that the available sewerage is €0% of water supp'ly,‘
Ever. 1f we assume that the actual flow is only 507 of thig,

~we can see that after treatment, therc L3 & sizeable quanti ty
of water avallable for consunption by irdustries, commercial
eatablishments, gardens, ‘washing and house-construction pur-
poses. Actually, these watérs will meet the needs of many
users excepting the need for drirking, cooking, food manufac-
ture and process consumption purposes. Rough estimates N
indicate that more than 70% of our daily requirements belong
to thls categery which can be met by the treated waste water.

K and € Valley gets about 40 million gallons of water
per day. There is a partial treatment plant functioning at
this place.

Table 13 - Sewerage Fiows Into Major Valleys

Name of the Qty. of flow {ity. o7 flcw PRty. ¢ tlow Total
Vall &y, aiter T 2tece uflec 11 Stage after LI St. Flow
1. V-valley 122 MLD 180 LG - 180 MLY
2. K& valley 162 MD 216 MLD - 216 MLO
3. Hebbal Vvalley - 100 ML - 100 MLD
4. Others - 156 MLie 104 L0 260 ML
Total 284 MILD 652 MLD 104 LD 75% MA
..lla

//;/
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Installetion of a total treatment plant will
guarantee water supply of nearly 200 (L. This can meet
the entire industrial and commercial requirements of
Bangalore today definitely.

Hence, imnediate efforts should be uhderway to
treat and reuse this water. Initiully, the water can be
pumped after treatment, to i.d:stries and institutions in
the neighbourhood as « .- 1 .« wuteyr plped system (dual to
the drinking watcyr supply).

Jany incngtries in kimoulore use treated water.
Table 14 .ists sone Oof the lnportant industries. Techno-
loegy foi water treatment iu cvailuble in the counctry.

Table 15 gives & lict ui some major industrial
consumers of water and thelr r.oquirements. We can see
that these can al:wo ldculiy lre-at thelr waste water and
use it for their internd nc.d..  Woout 25 million litres
of water is available everyday for treatment and reuse from
these 26 industries. Installation of local treatment
units by these industries can lead to a reductica in the
demand for water by the industrial sector.
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istrict who are

10.
11.

12.

13.
14.

15.

16.
17.
8.
19.
.

using treated efflucnt icr irviaation/other uses:

Name of Industsy

Imdian Tel el .
Bangalore.

N P SN S ‘£,

Laxman Isol g, Bangaiore

Smith, Kline & French Ltd.,
Bangalore.

Jindal Al wninium, Bangalore.
Hlmalaya Drug Co., Bangalore.
Bangalore.
Karnataka Jewcls Ltd., peng:lc Lc
Alembic Glass Inuuui.t |, sagdore.

Al fred Herbert {Indla) Ltd.,
Bangalore.

Usha Martin biocl, pargalor.:.

Senapathy Whiteley .Ltd .
Bangalore.

Joy Ice Creang,

Mysore Wine Products L.,
Bangalore.

Astra-ILL Ltd., Bangalore.

Kamani Metals & Alloys,
Bangalore.

Khoday Brewing and Odstiliiig
Industries Ltd., (Brewery ldv.),
Bangalore.

Widla India Ltd., palgalore.

Surl & Nayar Ltd., Barngalore.

Crindwel bMNortou,
CIPLA, Bamgalore

Bharath Fritz Werner, Bangalcre

BFangaulole.

34, 85, 885

wantity .- .
—— . alarn o avs

', 'Clg_i_i_:

G, 24,600

1.44,G00

10,000
12,400
16, GO0
1, 46, GCO

135
21, 15,350

12,060
1.45,000

15,000

1. 22,000

1,00, 0CO
30,000

Liome: 1o

10,0C,0C0

42,000
13,é20
8, 00G
2,000
1,000

1, 15,060

11,0C0
5,850

15,000

72,000
56, 000

23, 50

-

13,64,970

0...20
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treat their Efflucnts for’ Reuse:

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14 .
15.
15.
17.
18.
19.
20.
21.
22.
23.
4.
25.
2.

names

I.T.I.

B.E.L.

HeMaT.

Amco Batteri.::
BHEL Electroporcelains Liv.
Widia India Ltd.,
Panyam Cements
Srinivasa Textilés
Graphite India
MICO

Ao, Hebbal.

NG EF

Escorts Ltd.,
BEML

Binny Limited

HAaL

BHEL Control Equipments Ldv.
Karnataka Soavs & Deterents
ME C.

Grindwell Morton
Internaticoal Inslooo g,
Bangalore Bairy

Kissan Products

I.T.C.

UGe.

Raja Millgs

To tal

Total = 25.16 ML

Quantizty

Lakh 1itres/day

1 ra

———

(¢

5.60
23.00
3dadd

1.12

4«00

0.48

1.80

4.00

1.17

2.00

0.3¢

Ue32

9.78

1.04
12.36

7. 00

1.00

3.5

0.40

1.00

7.0

2.67

1.14

1.71

5.61

123.97

—

Domestic

18.10
1¢ .00
1.58
0.€5
0.50
0.72
0.37

D

127.63

———————————

'..21
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5.3 - Ground Vater Tappirg .

Even novw, many indu:stil..e ond organisastic:. dep.od
on ground waler o, o Lovle oo eel thelr fequl Jeilents.
Surveys conducted snow thet a larce nuwmber of industries
suppl cment thelr water needs by tappirng the ground water.
Estimates of ground water show that Bangalore District hag
an additional potential of 93.35 million cubic nmuters of
water availauble underg.round. This quantity represents the
excess recharge. The?. current scene of ground water use is

cheotic. It is desirable to drill a large diameter long
length inclined bore on i o Cund e tup the water in it
sO that the cost of Hirui.i wvacer ertraction cn a large
scale will beccme ecoroumical .

6. - Swgesticrny
We can sumnmarise «the s estions for alternatives as:

1) It is desirsble to auimenl rain water drains and
lakes so that rain water can become an inmportant
source of water.

Specificeally, we cul stuttl (hig actdvity in areag
wlth large number of coatiguous industrial units.
Some ot the areas are iudustrial estates 1n Peenya,
Koramarg al o, Rajajinagar, Wiiteileld, etc., industral
and hgusing colony areas of BEL, ITI, HMI', HAL etc.,
institutional arfeay oL IISc., IIM NAL, Leience, etc.
Since each area comes under a si x)le organlsational
use, it 1is easier to handle die work of drains and

the identification of a place for a storage lake.
In all other areas, raln water drains should be

cleaned up, augmented and improved and inlets to

existing tarks and lakes should be reopened, augmented
and cleaned up.

ii) An ideal reservoir exists in Belur. This receives
about 40 million gallens/day of partially treated
water. So immediate steps should be taken up for
treating this water complctely and Pipe it to the
industricy, commercial wiily unu oitlces in the naeigh-
bourirg areas. Development of a dual watoer system in

the neicohbcurhood of 1 ¢ ¢ Vil l o wil]l ., Sedicg

the dennid v tLolll wace. CLPLLY .

--.2-2
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Washing platforms.in this ani other lakes with a

pump and sprinklers can be installed so that vehicles -
both public-owned-and private - can use this facility
for washimn; purposes. KSRIC can think of setting up
a lake or tank with treated waste water and rain

water as inputs and use this tank ror washi ng
activities.

Siace rcoyelo o ouaio v oo | o Coavaery waeet,
BASSB shioul . Loaertake 0w welolr scale recyceling
plants at diflerent plqcéu and dev.lop a ducl water
supply network. Many cities have dual water systems.

Water audit and water economy studies shoula be under-
taken in various or.ganisations and industries. Cooling
ater (for air-conditioners, wa ar baths, distillation
units and other p‘m;cess' uses) should be recycled,
minimisine the the w00,

Immediate steps should pe ta.en up to build and reopen

@ number of tTanks ana l.kes on the outskirts of Bangalora
City. Since a green bolt is identifled by the Govern-
ment, and sin.e Bangaloce City has a lot of slopes, it
is not difficult to fi.ad ure.s wiiich can be converted
into new lakes. A lot of locations can be identified ,
for this purpose. It 15 ulso necessary to plan and
build water inlets to theoe tarks.

Specifically, wuate. tuu i, L _uime 0f the taiks 1in the
neighbourhood like Sankey, Ulsoor, Lalbagh, Ulsoor,
DBoddagubbi, varthur, silk Colony, Koramangala, Gokul,
Hebbal, etc., should be cleaned U and properly l:33 -
so0 that these tuiks can get filled up and the wgter
be used for a number or activities. Itis alwc

able to delink the ralnwater entTs v into the sewerage
lines. The ralnwater drains stould pe maintained and

cleaned frequently. They should be considered as an
important lifeline for water.

0-.23
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AP fal X-T

Orcanisation a1 Bios i

The Ban;alore Water Supply wid Sewecage Eoard
(BWSSB) is formed by an Act of Legislature in 19&4.
The Board 1s entrusted with the general duty ¢t pro-
viding supply and improving the existing supply of
water in the Buamgalore Matropolitan Area ap- of mak-
ing adeguate provisici . (he s we and the dig-
posal of the scwalie L wic Lals, ulo ce riewropolitan Area.
The BWSSB cciy 1ises wairly of cwe di visions - North and
South, whicl, .o turn, coo bt of four and three sup-
i vigions Foegaitvely. theve are g number of Service
Statlons in uvery sub=di vigion, the details of which
are given below:~- .,

Ao dum 11 LIVISTON

I. No.1l Sub-divi.,.{g_r_]:

l. Malleswaram
2. Srirampuram
3. VYeshwantpur
4. 3.i. Halli

II. I\boz Sub-diViSion:

5. High Ground Reserwlr I
6. High Ground Reservoir II
7. Kumara Park

8. Gangenahalli

III. No.3 Sub-divigsion:

9.- Low Level Rosarvoir
10. Chicklalbagyh

ll. DBannappa Park I

12. Bannappa Park II

IV‘. Nc.7 Sub-=division:

13, cciajiogg o

11. ehour e ra Reaadd

15. Vijaya Najar

16. Magadi Road cev2d

A
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Appendix-I (Contd)

I. No.4 Sub-diwvision:
17. Chanmarajpet
18. M.N.rg. Park
19. Munt Joy |
?.O- ch.'Pural"
IT. Moo auboiii vl Lo
21. Jayanagar
22. Byrlasandra
23. Koranmangala
24 . Banashankari
25. Sarakki
III. No .o Sub—divt.ihu_r_):
2. Mael ot nta
27. Juhnson Market
2. Ulsour
2%.  Indircancguc
30. J.B. Naaar
Thus, there are 16 and 14 jecvice Statlons in North amd

South Ddvisions

respectively.
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Az an example of self-sufficient water supg1#\§eneratioq}{h/

e

let us consider Peenya Industiial Area - o ef;tbgﬂ;agﬁa'
in India and Asia. Qur objective here 13 to Sud Yy T

this area can generata water supply in its own area so as

to meet its requirements of water leaaing to a el f-suffli-
cient and self-contained Sys i,

Case_Study: Peenva Ipdustrial Area

The Peenya Industiial 4Lea has e tollovlag esseutial
characteristics:

Stage 3Stage Stage Areu Total
I IX IIX

Number of Units 398 414 95 605 1512

Employment - Total 8757 9156 2100 12705 32718

Investment - (Total) 3760 4303 1025 6032 15120
(lacs of rupees)

Production (Sales) o4y Jivus 1557 9420 24259
(laas of rupues)

Value added 1948 2037 467 2826 7278
(lazs of rupeecs)

Area (acres) 125 141 60 1400 1726

The total area of Peenya 1s estimated to ba 25 3q. kms.
The industrial area is about 7 sq. kms, There are two
ways by which the needs of i aces cun be ast: (1) rain-
water harvesting, (i1) recycling of waste waters.

If we assume the expected ccasumption level to be 1 million

litres/day, the availsble waste water will be 0.8 mid. This

Qan be treated, nd reused for industrial and cleaning needs
of the area. Let us lcok at both alternatives -

(I) Rainwater Harvesting:s If we tay the rainwater in

Peenya arva, wae will be able to get about 20 mid. of water,
If a lake i3 constructed with an average depth of 3 meters,
then the area of the lake will be 2.5 sq. kms. It ia
possible to think of two or three lakes alse instead of ong.
This area will be about 10% of Peenya.'

...z
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Instead, we want to meat the water ueeds of Paenya only.
Then the area of a lake will L. 0.125 9¢. kms. (1z.5 ha)
only. This is 0.8 of the avea of Peenya and c¢an easily

be identified.

Thirdly, we may also consider the casa of using re-cycled
water for meeting JUX of their requirements and tapping
rainwater to meet the remaining 40%. In this case, the
area required will be § ha. only. This is a very swall
percentage of the area:of Pzznya (0.2%).

As it is, rainwater dreiss ure available in variocus styeets.
The steps needed to develcp a lake are -
(1) Identify a site or «bout 3 - § ha. suitable
for a reservoiry
(11) Augment drains and develop inlets (open or
closed type) to the reservoir;
(114) Construction work - niainly digging work -
can be taken up under many development
schemes of the govermacnt like NREP,

The cost of thesas constructions Will not be
much if construction is limitad to mainly
mud based work only.

(II) Waste Water Treatment and Recycllng: The second al-
ternative is to get a major part of chu industrial watar

neads by treatment and reuse of waste water. So it is
possible to get about 0.8 mld. from wasts water. The cost

of a water trwatment plant to treat 1 mld. will be around

.8 lakhs. The total cost including piping will be around
B.10 lakhs. This investment will be less than 0.1% of the
total investment in Peenya industrial area. (compare the
total investment of Peenya, 15120 lakhs with this invest-
ment of 10 lakhs). This amount should be obtained as a
subsidy fron BWSSB or govarnment. - Since treacmant isg a
mandatory activity of BWSSB, it is logical that the cost of
treatment plant will have to be borne by BWSSB. Also, 1t will
be a good policy to encourage self-sufficient cannmunitises to (

!0.3
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ways by which the project can be taken up: (i) as a
private enterpriss; (1i) as a cooperative:; and
(1i1) as a venturc of BWSSH, KSSIDC and some industries.

It has been shown that in many countri:y, charges by
private water companies are similar to charges by govern-
ment-owned companies and services improve considerably due
to competition between. these two groups. Because private
companies are allowed éo use .waste waters, water demand on
rivers will alsoc come down leading tc water conservation,

It 1s desirable that the Stat;s Govarnnunt zshould ancourage
a model cooperative to be set up in Peenya to show the
feasibility - economic, technical and social - of running
self-sufficient comnunities.

It is not finance that is a major ccnsctrain in setting up
cooperatives to collect and tr:iat waste waters and supply
it in bulk te indusiries, Lut the aspect of organisation -
technical and day-to-day maintenance and operation aspects.
This aspect needs a careful attention. A well-thought-out
organisational structure will lead to the success of these
cooperatives,

Bangalore,
21.6,1986.
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Troduntioe oo e 1000 Ltrs.
s Mgy WLLS .

e S ot of the projoat
’ i+24 en the astimataos) €00 Lakhs
2. (ke £€ intorest and period .
nE rELIvment 9 and 20 years
3. Tericd of corctruction 3 y=ars
G Lac rest on Joan rluring construc-
i pavied (Capitalisod) *75 lakhs
h. Total capital cost to be financed 1075 lakhs

6. Regayrzsnt of lean per year for
17 years. 63.25 lakhs

7. Interest on canital (sinking fund
is created by inv .ring savings in
Interest cach y=nr, resculting out
of repavrent) 96.75 lakhs

da Cepreciation chawges:

(a) prant & Macoinery 2 G4
(55 lakhs + 80 lakhu = 135 lakhs) 8.1 lakhe
(b) Distrittion mains @ 2%
(480 lakhs) 9.6 lakhs
(v) Civil CEryineering works and ,
Fulldings @ 2% (105 lakhs) 2.1 lakhs
9. Maintenance and pai S:
{a) Pumps & Moters @ 2% (135 lakhs) 2,7 lakhs
{n, Tratsmission main @ 32%(480 lakhs) 2.4 lakhs

(@) Civil Zncineering works and
alliings @ 1% (1051akhs)’

1.05 lakhs

iC. Fcwer charges ' 25 lakhs.
1l. Charicals & Consumahlon w2 lakhs
2. Mdditicnal operating staff * 3 lakhs
12, Toual cosk ' 215.95 laknhs
4. Owoss sunply - 50 MLD
15. Lossesz in tha system e 7% 7 .SMLD
L¢. Net gquantlky earninc r-venue 4" ,SMLD
17. Net quantity of water sold prr year 15512.5 MLD
16. Unit co=zt 1.40 per 1005 1l%r

ezt Bymilokle Deenrs g

\°
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1.00 INTRODUCTINL
The ity of ﬁanna:orﬂ antc Jiw
14, Cunni
of viter ¥iom Ceavery aca Arkavathi sowre s’Méth th°
ol
R J
cenmissionding of the-Second ciiira Cauvery Sﬁhéﬁﬁ“ﬁbeﬁ
aqppljoq to tha Ciky will ba around ¢4 mgd (435 mld)
acc¢ounting tor a por capita supplr ot around 90 LpPCD
after allowing for digtributicn lo.s~s and Zadustrial

supply.  The or v bt dons sl soply what . is acound

€4 m.d is exjicoad to be doubled by the end of 2000.

?With N0 rezarby dependable sovrce ané increased
dependatice o Llustrics for supply of watsr from
B;W.S.S.B., it 1is 9£adhti¢l that the water available
is conserved to the maximum extent, In this direction

1t is essential to harnv.:y uie undurground wators

vharever avallable to the full advantage. In addition-

to this it will be of a greater help if the industrial
demand 1s met by other means. Cne such method is ta
Jye-use the waste water for industrial pur,»ses aftar a

suitable teritiary tyreatmeng.

lout of 435 mid of witr supplied to the City

~anout 70 to 80% is expected to flow into valleys as

vaste water. Tn K & C Valley zone tho ulkimate flow

ia exrected to be arcund 218 mid including industrial

g;%?

waste Slow which iz azound 25 mld at present, There

18 &.qoz0b potential for re-use of waste water for

gardening, cooling and boiling purposes by the incdustries

in Krishnerejepuram end Whitefield aveas on ona side

H

and industries located in Hosur road o:1 =l.: ow.-dr sida.

2

sst Avgilable Document
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Urcey TL Slage Sonors o2 treatmans plant at

K& Valldo P e Lot Lousadlany treatment

3 .«
AR T U

~

to meet the precant indd-oizial derands, ik will be

feasiole wo prowvide aiteritiary toetivene nlant of

50 mtd capacity in it & = Vailley ticatnm.nbt plant.
Dependiug on further increaseolﬁﬁ cenends the teritiary
treatment. plant capacity can be increased at a later

date.

2,00 HISTC 727 ot o e p eyt a2 AN 8%, 0 AAG™ SYSTEM

D S U P Sy

T sowegitge avatan dn tne Cley was Edlvsat
thougli. nf conly during 1930 when a beginning was mada
to lay stroet sewcers. This was gradually extended
to other areas and extensigns. The raw sewage were
led into natural valleys and used for land irrigation
ﬁithout any treatmenc.  in: supogoaphy of the metropolitan
area and the pattern of the sewerage system divideé the
ertire area irto four major drainage zones viz.,Vrishabhae

~vathl, Koramanqgaln, Challaghatta and iicbbal valleys.

Before the completion of Cauvery I Skage Schema,
there vas| no sewage treatment plant and no un cerground
Aranicage pystem in many parts of the City. Nearly 75%

£ the Bapgalore City was provided with under ground
d:airaqo aystem during the execution of Cauvery I Stage.
Undar Canyary I Stag2 two primary sewage treatment glants
wers consloucted, one on Mysore Road called V;Valley_

and other .a2af He.AWJL. 7ir Port called K & C Valley. The
sawage thuc “ollected is disposed off to natural waherx
course after primary treatmept. The primary units
include screening, clariflocculation, dimegestora, sludgd

drying beds etc.
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3,00  PRESFNT TPRATMENT £iCIL .TIES

Th .. -:apnc.*..“‘t,r‘ af V.7 1ley sawngoe treatment plant
1s 122 nl3 (27 m;d) and the capacity of K & ¢ Valley
sewaée trecatmest plant ‘ds 162 mld (35 mgd). Under
Cauvery IT Stage Scheme, the existing two primary
sewage treatment plents will be expanded. The V.valley
-and K & C Valley sewagestreatment plants will be expandeqd
fto 182 mld and to 218 m§d respectively. Secondary
'treatment facilities will also be provided at these two
sewage treatment plants. Another sewage -y ¥nt plant
is proposeq for Hebbal Valley under Cauvery II Stags

of 50 mld capacity with secygndary treatment,

4.00 INDUSTRIAL NEEDS

'Bangalore 1s one of the largest industrial
éentres in the Country. The presunt industrial supély
38 around 64 mld (14 mgd). A part from the Centrd
Government undertakings, the State Government has alsb
forumulated proposals to have ap industrial belt araung

 Peénya. Whitefield and Hosur road. The increase in the
\industrialfdemand is assesscd to increasa at an avyragq.
‘rate of 9 mld (2 mgd) per year till 1987 and at the

rate of 4.5 mld (1 mgd) per year. By 2001 the indystrial
"demand ic estimated to be around 131 mld (29 mgd ).

5.00 KWED;FOR CONSERVATION OF AVAILABLE WATERS
in <he absence of dapendable nearby sourcq for
—aygmantatdion-of supplies with the time, any augmentation.
scheme will be, costly and time involved will also be
capsiderable. Also even the timely commissioning of
Stage III scheme will not improve the present per capita

supply of 80 to 90 1ltrs. and actually the position aof

ee 4)



per capita -:ply will ¢o s =0 50 - 60 ltr., by 2001,
This situa. i calis Eor runservatisn of avallabla
waters ., wich all possible means. The un darground water
potentral wili have wo b e o whiooe/er passible the
re-uce of waste water for industrial and gardening
purposes will nave tc be adopted to conserve the
drinking water to the maximum uxtent so that the prime
‘needs ‘of domestic consumers arc met at a satisfactory

lavel,

6.00 CONSEKRVATION OBMHATE BY REUSE OF WASTE WATER
FOR INDUSLRIAL AND A« - TG :

Today 's conventionpl sewage treatmant plants,
are capahle of providing wffluents of a quality better
than that of many polluted natural bodies of water. Such
treated effluents can be safely letout into these bodies
but can also be considered as reliablu sources of water
both in ﬁerms of quality and quantity. This pgoposition
~ becomes éuite attractive if (a) the raw water source is
far away from the polnt of consumption thereby necessating
provision of a costly collection and conveyancs system
and (b, there are industrios—in tha vicinityvof the
sewage treatment plant which.ean cunvanicatly usa adequaté
the trested sewage effluents for certain |a17,ses, thus

reduzing fresh water consumption,

industrial use of water can be classified as
(a) Process (b bwiler Fusa (0) Air conditioning (d)Coolin
(e) sanitary (f) Fire procection (y)Lawn, sprinilings,
gardeniné etc. Generally the demand of water for cooling

and boller feed is about half of all other demands put

togetheér. Further these two uses do not involve direct

A0
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human consumption. Honar:, ‘= !5 posaible to consider
'tha use 0f Tcocated seween. coilneats to replace fresh
watar for sy Tun pul,e.. ... A hirduse t which

PN

vans LoDt sl g and lawn

treated_uuWAu oo by pab
sprincling. .lowever, "all thcse uses requir . that the
water should meet certain minimum Guallty standards,
The desirable ramges af concentration of treated sewage

2ffluents in such uzes are:

Temparature Preferably below 24°C
Chlorides Preferably below '75 mg/l
Hardness Below 50 g/l |

P : v Between 6,8 & 7.0

Oorganic zoatent As low as possible
Ccrrossioan At the lcuest gossible level.
pctential ' ’ _

guspciiced solids Balow 25 w/l

Depend.ing on‘the end use, the da e i terltiary
‘freatment to L given 8o sécondary treated s=wage effluent
Varies. It may be in the form of simple chlorinaﬁion
‘or may ba as sophisticated as elcctrodialysis, reverse
oumasis, solvent extract.on etic. The maln aim of this
teritiary treatmont are (a) removal or suspended and
colinddal matter (b) remsval of dissolved organic and .
irorganic soldds: and () minimizacion of slimy growths

din tho treated effluent convayance and distribution systams,|.

7,00 GCO PE FOR UTILISATION QOF TIRITIARY EFFLUMNT BY
CINSUSTRINS IN AND ARCUMD K & C VALLEY TREATMENT
PLANT :

f
Thire ls a large Delt of Iodusto.. 2. .and

-
. aee
‘s
13

Krishnarajerou~2m and whitefield ar2a. 2lso vaerle is a

fast expanding industrial belt in Hosur Poad. hie
industrial nends for cooling and bosler cdn be met by
sSupplying teritiarzily civ..r.3 water to phas2 arcas.
For thig a.sepa:ate oilieping maln has to be iald from

K & C Valley treatient plad: o o unp water to these aruas. w/\\



Out of a “oial Sho. 2o srie ol 0 of sewag: iluyto the
treptment plent about 25 te 40 rld of this will be £yom
Industial covrce. As suwth T ocre 15 scope for setting
up A 53 ﬁlﬁ sewaes Tranas an o sloat for 8w plying to the
vairious industziﬁs iogated,  na= 2lSO encatot a con:inuous
and wun-interr:isted ﬁuiplies without, anv cuts imposed;

8.00 THE PROPOSMNL

The  sewaqn -“rzatment plant ak K & C Vallay is
designed to produce 1§3 mld of treated sewage. This
volumg may increase £0-218 mld in future, The quality of
" treated sewage effluent will met IS 4764 - 1573 i.e.
:suspendea solids of 3Q0.mg/1 and 5 day 2Q°:C BQD of 20 mg/l.
This effluant cair ve treated furthcr by ter;ﬁiary nathods
:viz., prechlorinetion. *coaculaticn gactling, f£ilteration-
and post chlorination and rendered f£it oY ga;daning,'lawn
sorinkling eto., The industriss miy also use tihils effluent
£or ceoling, roiler feed etc., after jiving it necessary

aaditional treatment.

5,02 It is zzoposed to havae o Z0 mld capacity toeritiary
Lrdetient apllbo ., Tonnrl tie 1low ol wast@ wacer irom
Szcondary trcatieut undts ta tecditlar;s treatment units
will e unifora throughout the dayv.

Fole v | o . R . i
8.03 Tt is proposed to construct influent pump house,

flow distribution box, prechlorination tank, Alum desiij:
‘cark, ficecmlatlon tank, 2arifiers, napid sand filters,
chemical houce, Puse wic.o¢ tank and <9iio. s P ump housG,

8.04 THNELUSNT PUMD HOUSE
: 7

! o
The tevitiary treacment units are proposed at

a higher elevation te that of secondary treated effluent
Channel. lence, it is nuicgsary to l1lft the waste watay
from secondary effluent channel to teritiary treatment.
ﬂniﬁs'hhereby necesaloting el conutruction of influsnc

AV
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purp house. The seconéary treated effluent will be taken
to wion well rhrounh 700 rm dia TI pipe whick is laid in a
slope of L in 300, Th@ ,.Jamp -house 15 provided with 4 ios.
of puaps of cunucitv to litt 300 1its/uec. against a head
of 1 a. Frou the influent pump house, waste water will

be conveyed to the distribution box through 700 wm dla

CI raising main.

8,05 FIL, DISTRIBUTION BOX

The waste watcer pumped to this unit is made to
flow over a rectangular weir into 3 oqual sectilons which
~acts as prechlorination tank. Waste water befora antering
the flow distribu:ion!box will flow into the mixing
channel where arcangement for parshal flume is made. At
the peint of the flume, chlorine will be injectad into

waste watueyr for the purposc of prechlorilnation.

3.06 PRE-~CHLORINAT ION TANK

Chlorinat ion of the waste water is done in this
+ank before sedimentation. 25 minutes cor..act period hae
wean previdec while designing the tank. Th.. pre-chlorination
{e recuirad as it (1! affects reduction in taste and:
odour of waste watev (2 :.Jduzes bacterial load on filtera
(3) impruves coaguiatlion (4) prevents the growth of algae
{n sedimeittat ion cank (%) prevents ng pur if ication of

sludge in settling oasine.

8,07 Al NTSAGE TANK
F.om tha prechlorjnation tark, the waste water
enters Alum dacsag: tank wheire coagul ant (alum) will be

nixed with the waste water. For thorough Mmixing, tha

mixture of waste water and ~oagulant will 1w @ade to

e 9 8)



pass through :"he channel i vhich Efluming is done and

also verticoy haffias wid? oo Eivoo Fo v 0 . sides of
thae channel ) areate viole sk owvga oron.
8,03 FLOCCULAT LON TANK

From the Alum dosage tank, <=no Waste Water enters
tlocculation tank whaere flow formatioh takes place.
Flocculation is promoted by guntle stirring with slow
mixing paddles and the tanks are £itted with moechanical
devices to affect control »n agitation. A detention

period of 30 mins. has been considerwed for the design.

8.09  CLARTFIRLS
The wast. water from the Zloccuiat (oo Laak enters
the clardifdz. wnere flocs w 1L cettle down & the bottom
of thu tank. Each clarificr has boen designed co have a
over {low rat:» of 40 m3/m2/day and 4 detention pariod of
120 miﬁs. The soettled sludge will be saraped at the botto
of the clarifiers with mechanical scraper which will be
moimited on a central shaft connected to gear box and a
motor At the top leva).  Jda: settled cliudge will b=
dral=aad (nto the wet wdll of sludge pump house under
Fyd:ﬂataélc nressnre.  Sludge from slwdgae pump house will

be spread on stwdoe drying heda.

Ecil IA21D SAND MLLT RS

fhe?: wlll be some fine, flocs and oﬁher suspendad
matter in <he c€fluent ot the clarifers. To rea.ve them
and to redute the bactverial content of the waste water,
the wastq wates is passed throuwn rapid sand filters,
For design purpose, the rate of filcerzation is taken as
100 lts/min/mz. For cleaning and washing of f£ilters,

arrangement, for backwashing is mhde.

el
Vo
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8.11 CHEMICAL HOUSE

Adizcent =2 the filter house, a cliemical house

wiltl »e coastouwrted to ¢tore Alwe auid Chlorine ¢ylinders,
Arrangement far housing the chlorinators and also device

for maklng alum soiution is made.

8.12 PURE WATER TANK

The effluent grom rapid sand filters will e’
taken into the Pure Waker Tank of capacit, 1. mld., In
the Pure Wateir Tank arranqenent for post e.: zination of

teritiarr treated wastz w btor is made.

8.14 EFFLUENT PUMP HOUSE

By the side of, Purc Water Tank, effluent pumpe
house will b2 provided to pump the treated water to the
nearby industrles. For pumoing water, the following lines

will ke laid to be used crclusively feor pumping thig water.

1. K & C Valley troatmont plant to Whitofiold
area - distance 17 Kms. and 700 mn line is
proposcd.

2. X & ¢ Valley treatment plant to Electronic

City in Hosur Road - distance 17 Kms. =
700 mm line 1is proposed.

3,0C COET LWAPTMATES

VO ot W ¢ S =t ¢

The sciimated cost will pe e, 00,00 lakns as

Per detziis given in Annexu:ze - 1., xain breakup costs are:

"s._in lakhs

1 ierdtizry Sreatmenc undt 160.00
2.'Pumpirg main 480,00
3. Pumping units ‘ 80,00

4, Zscalacion, T ¢ 1P oard
establichrert: ctarvges. 180.00
900,00

The feecndary treatment plant is expected to be
comnissiocned by 198€-87 and the toeritiary k:2o..nent can
be taken up fcr «uwecution Auring 1987-88 anc sompleted in

3 years l.e. by 1%539-9Q,
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10,00 ¢ RINANCIAL FRASTHI 'Y 0 FORROS =0n

B et @ o s~ % & St et -y —— .y pepp—t

The flow of funds :ant w 'l ba re™ red for
sLtting vp of the taritisis t_eatmee unit of 50 mld

cepacity are:

19870 ) 207 T
198&E=-55 Y 500 lakne
1989-90 £ 200 lakhs

Y ) . ———

SO0 Laiha

o — -

The cost cf production cf this water will be

Rsel.40 per 1000 ltrs. as per details given Annexure '3¢

4

t 1s proposed to have 3 years of maretoriam per iod and
the loan of 9 crores is made available in instalments as
Fer requircacik of funds. Re loun ig a".sarnd to carry

an intorest of 9% to e ol in L0 VALY o

Theowanel solda s oapnatad o generate around
aC0 loklis vwor vour and e cank ig expectad to be a
self sugraining upit and all oparation and maintenance
cost dncuuding spat of Sueconlany trostment ls expected

to be g,

Considoving than Ury filtoered water which s
gald.at & rabe of psol,00 o LG2T 1oz, 3old ko she
incduszcrial Gonstumars, Jt o will e vosl, lhtractive proposal
for the irdu~t:izl uscers ir feritiary oo Usc water is

Bl et Flaa ) car UGN Ynrs. on cha svorage.

womre 1z 3 areit need to conserve the availablg
filtered vater suprlied to the City as the Cominissioning
of III Stage scheme is also not goin to imprceve the per

Capita supply of 20 - 90 ltrs. given to the City. Reuse

U
- N



Y I
of water fov irdustrial ~i.? :avcani-o purpose will

centrivuc: L e 1y v o aveilable £ kol od water

for drin¥ing puopcea “haer st ogmone for wetting up
of & 50 mld. teritiary treatment unit at X & C Valley
treatmuni: an and supplv it <0 the industrial consumers

in industrial oelts lqcated 'in Yrishnarajapuram,

Whitefielid and Hosur road areas.

Tne teritijary i. . vwene as proposcd estimated
2 cost: RBs.9.00 Croces including che requiced distribution
and pumping. Th= Prejett. can be taken up for execution

irn 1987-88 and >.apletéd in three years.

™ Arojett can gererate Jaoas Do vipaymaent
of loans fuilv 11 20 years and to fuancticn nu a self

sustaldriig 'Laie,

MLU*



Detail>d astimate for prov.iding ~nd

laving 700mm, GOCmm & 2C0

vof longths 2000m, 5102m & 3M00m) diameter distidlutary mains #orm

NEC Vallepesmings,

Gity, Hosar Rosd.

- e ew ar se

w Kk ok kK

M2ochanl!cal Portion:

1, C.I.Pipes '8' Class (35&S) 700mm @ of

length 5.5m.

8500m

24 CiI.Pipes 'B' Class (S&5) 600mm @ of

515m length

3, C.I.2ip~ '3 “laczs
£e5m 1anth

v CIl el valves

5100m

3400m

5. C.I.eonresnranches and bends
6. Lead And 3pun yvarn

Part 'n': Civil portion:

iy - ——

}. Earthnviork e:cavaiion
ltem No.d miage A

~ - Iras adel=
5 to o Jepth

Deduvct 1005 <o hard rook

1 to 2m depxia 1

~duct 1% for bard roa

870
51700
3A00

8500
310N
3400

\S&S) 450mm Q’ of

1.2
1.0
Q.73

S, m2 ¥ 8"

[

P

e et =% Em A on Em am o em e s EE GE KR w4 W e MR mE W WE M e WD

Qty. Rate
1500/~
1100/~
790/~

- L.S. -

- I-l-s..- -

10200 Cmtr.

r,:loo "

o550 0 "

~7350 Cmtr.
1725 M

2005 Cmtr.

™ fs, 5.35

10200 Cmtr.
5100 ; "

25507

17855 Cmeuxr.,
1785 ¢

16065 Cmtr.

@ RS. 6.45

Eraataent nlant to (1) white field: & (il) CZlzcixrorses

an S B M e e P e e wE @e A M MR Gu YE GE SR SR m Nw M SR A A8 M MR ae  wm e

1,27;50]00r‘/—
56,10,000/~

26,86,CCH/~ .

5,00, =

SIOO’ 0’);-1/'°

19,00,000/~

35,311/ -

1,03,319/;}
-’ s
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?: 3 .
?. Hazd Roc
tem Mo dial po. an
-« Lonveying atd laying of pipes.
Item No.6 page 70 . )
720 oY 8500
500mm g 5100
45Crm @ 3400m
1. Labour charges for fixing
velves, specials ing bends,
e,
5. Miscellanecus and rounding off
(Rupees Two ciores forsgy
e
L./

3 O 7 o
3370 Cmtr. 63,75 2,27,5
16,95 1,44,
9,10 45,41
6.0Q 20,4cC
- L.S. - 1,00400
2,25,96

Total k. 2,40,00,00

lakhs only)



Appendix D

BANGALORE WATER SUPPLY AND SEWERAGE BOARD
PROJECT APPRAISAL ON SECONDARY USE OF WATER PLANT
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1.00 INTRODUCTICH

™= ity <f Bangalura gets ite dailv sapoly
Of viter Scem Cenvary and Arkavathi saurces)with‘the
cenmiscioning of the Second Staije Cauvery Scheme the
supplics o the City will be around 25 mgd {435 mid)
acceounting fon e pé: capita supply cf around 90 LPCD
after allowing for distribution losses and industrial
supply. The precent industrial supply which is around

64 mld is exisact:d to be doubles by the end of 2C00.

Witll N0 nzarby dependable source-a..- increased
dependance or industries for-supply of water from
3.W.5.5.8., it 1s essential that the water available
is conserved to the maximum extert, In this direction
1t is essential to harness the underground waters
wharever available to the full advantage. In addition
to this it will be of a greater help if the industrial
demand is met by other means. One such method is to
re-use the waste water for industrial purposes after a

suitable teritiary treatment.

Out of:435 mld of water supplied =5 ti.e City
abeuﬁ 70 to 80% is expectedvto flow into valleys as
vwaste water. Tn K & CAValley zone the-ultimate flow
is expectad to ke around 218 mld including industrial
vaste £lew which is around 25 mld at present. There
is a grzob potential for re-use of waste water for .

.gardening, cooling and boiling. purposes by the industries

in Krisknarajapuram and Whitefield areas on ons side

and industries lozated in Hosur road on the other side.
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Under II Stage-Scheme tre. treatmenc plant at
R & Vallsy will ho AE-CEacce to sewsadary treatment

to me2t the present induetrisl dermands, it will be
feasionlza oo provide a teritizry treatment plant of

50 mld capasity in K & T Valley treatm2nt plant.
Depending 21 further increases‘ﬁn cemAnds the teriﬁiary
treatment vlant capacity can be increésed at a later

date.

2,00 AISTCRY OF RANGALORT SEWAZR AND SEW L ¢AGCE SYSTEM

Tne saweraye system in the Clty was first
thought <~z only during 1930 when a beginning was made
te lay street sewers. - This was gradually extended
to other areas and ectensions. The raw sewage were
led into natural valleys. and uged for 1land - irrigat ion
without any treatmert..-The topography: of the metropolitan
area-and’the.patterm:oﬁ.theﬂSGWeragetsystem'divides.the
ertire area into four' ma jor-.drainage 'zonas: viz %e,Vrishabha-

vathd, Koramangala,: Chdllaghatta: and Hebbal valleys.

Before the completion Of Cauvery I S:2ge Scheme,
there was no‘sewage~tzeatment,plant'and'no*unébrground
Cdrainace system in. many- parts of - the City. Nearly 75%
cf- t.e—BqngaLore~City~was provided with under graund
drairs ge: system Quring the execut-ion: of Cauvery I Staga.
Uncer Canvery  stage: twy primary sewage treatment plarts

cusiructed, one on Mysore: Road called V.Valley

£
[ty
3
%)

313 other near H.A.L. Air. Pore called: K & C.Valley. The
3ewage thuc collected is disposed off to natural water
 Course after primary treatment. _The primary units.
includae ecraening, clariflocculation, disgestcra, sludge
drying beds etc,
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3.00. 33§§ENT TPREATMENT FMCTILITIRS

™ - sapacity of V. 7u1lley SeWage treacment plant
1s 122 L3 (27 r;d) and the Capacity of K & C Valley
sewage trcatmant plant is 162 mld (36 mgqa). Under
Cauvery II Stage Scheme, the existing +wo primary
Sewage treatment plants wlll be expanded. The V.valley
and K & C Valley Sewage treatment plants will be expanded
to 182 mld and to 218 mld respectively. Secondary
treatment facilities wil) also be provided at these two
Sewage treatment plants. Another sewage trestment plars
is proposed for Hebbal Valley under Cauvery 1T Stage

of 50 mld capécitynwith5secondary treatmen=.

4.00 INDUSTRIAL NEEDS

Bangalore is one of the largest ircdustrial
centres in the'Coﬁntry. The presen* industrial supply
1s around 64 mld (14 mgd)e A part from the Centrd
Covernment undertakings, the State Government has also
formulated pProposals to have anp industrial belt aroundg
Peenya, whitefield and Hosur road, The increase in tha
industrial demand is assessed to increase at an average
rate of 9 mld'lz'mgd)‘per year tili 1987 and at the.
rate of 4.5 mid (1 mgd) per year. By 2001 rag industrial
demarné is estimated to be around 131 mid (29 mgd),

5.00 NEED FOR CONSERVATIQN OF-AVAILABLE WATERS
it the absence of dependable nsaxky saurce for
'uugmenﬁation of supplies with the time any augmantation

scheme will be Costly and time involved will also be
edhsidezable. Also even the timely commissioning of
Stage III Scheme will nog improve the present per capita

. o - - . - fk !
supply of 80 to 90 Itrs. ang actually the position of 'ﬁx
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per capita -10ply will o ‘bwn %o 50 - 60 ltr. by 20C1.
This situc..on calis for cunservatisn of available
waters wich all possible means.. The underground water
potential wilivhave Lo harnessed wherever possible the
re-use of waste water for industrial and gerdening
purposes will have to be adoptéd to cons=-vz the
drinkinj water to the.maximum extent so that the/prime
needs of domestic consumers are met at a satisfactory

"level.

6,00 CONSERVATION OBWATER BY. REUSE GF WASTE WATER
FOR INDUSTRIAL AND GARDENING

Today s, conventional sewage ‘treatment plants
are capable of providing effluents of a quality better
than that of many'polluted natural bodies of water. Such
treated effluents can be safely letout into these bodies
but can also be considered as reliable sources of water
both in terms of quality and quantity. 7T.:ie osroposition
becomes quite attractive if (a) the raw watei source is
far away from the point of consumpt ion thereby necessatina
provision of a costly collegtion and conveyance system
and (b) there are industries in the vicinity of the
sewage treatment plant which ean conveniently usa adequately
the treated sewage effluents for certain purposas, thus

requsing: fresh water congumpticon.

industirial use of water can be classified as
(a¥ Process (b) Bojler feed () Alr conditioning (d)Xooling
(e) sanitary (£) Fire proteqtion (g)Lawn, uprinklings,

gardening etc, Generally the demand of wateir for cooling
and boiler feed is about half of all. other demands put /

qs
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human consumption. Hence, it is possible to consider
the usz 0f “created scwace effluents to replace fresh
water for whese two purposcs ., A third use t-s which
treated sowags can be put jg that for ger :nlag and lawn
sprinkling. lowever, all these uses requi:: that the
water should meet certein minimum quaiity standards.

The desireble rames of concentraticn of treated sewage

effluents in such uses are:

Temperature . Preferably below 24°C
Chlorides Preferably below '75 mg/l
Hardness Below 50 mg/1

P E Between 6,8 & 7.0

Organic content As low as possible
Ccrrossion At the lowest possible level
rotent ial

Suspencded solids Ealow 25 mg/1

vepending on the end use, the dasire ¢f teritiary
treatuent to be given 80 secondary treated z:wage effluent
Varies. It may be in the form of simple chlorination
Qr may be as sophisticatea as electrodialysis, reverse
‘osmasis, solvent extraction etec. The main aim of this
teritiaxy treatmz=nt aze (1) removal of suspended and
colloldal matter (b) removal cf dissoived organic and
irorganic solids ana (c) minimization of slimy growths

in the treated effluent couveyance and distribution svstems.

7.80 SCOPE FOR UTILISATION OF TERITIARY EFFLUENT BY
LiIYSTRIES IN AND AROUND X & C VALLEY TREAIMENT
PLANT

“hive is a large belt of Industric. 2 ound
Krishnareaicpuram and whitefield arza. Also wnere is a
fast exparding industrial pelt in Hosur Road. e
industrizl needs for Cooling and boiler can be met ky
Supplying teritiarily treated water to these areas.
For this a separate pumping main has to be laid from QﬁO

K & C Valley treatment plant to pump water to these areas.



Out of a-total £low of 218 Wl of sewage. inta tha
treatment Slant about 25 to 40-mld of this will be £xom
Industrial source., As such there is scope for setting

up a 59 mld sewags hreatmant plant for Supplying to the

-

varlous incdustries located. This also ensures a continuous
and un-interrupted suprlies without an¥ cuts imposed,

8,00 THE PROPOSAT,

The sewage “reatment plant at K & C Valley is
designed to produce 163 mld of treated sewage. This
volume may increase to 218 mld in future. K The quality of
treated sewage effluent will met IS 4764 - 1273 i.e.
suspended solids of 30 mg/l and 5 day 20° C BOD of 20 mg/1.
This efflvert can be treated further by teritiary methods
viz., prechlorination, coagulation setitling, filteration
and pcst chlorination and rendered fit for gardening, lawn
sprinkling ete, The industries may also use this effluent
for ccoling, boiler feed etc., after giving it necessary

additiomal treatment..

8.02 It is propused to have 2 50 mid capacity teritiary
tregtieent units, Hence the flow of waste water rfrom
S2COnaary treatment units tco ter tlary trezinont units

will e uniform throughout ther dav.

3.03 It is proposed to construct influent pump house,
flow distribution 00x, prechlerination tank,'hlum dosage
Cank, flccculation <ank, clarifiers, rapid sand filters,
chemical lLouse, Pure water tank and--e€fluent pump house.

8.04 IIIFLUENT PUMP HOUSE

The teritiary treativent units are proposed at
3 'higher elevation to that of secondary treated effluent
channel. Herce, it is Recessary to lift the waste water

from Secondary effluent channel to teritiary treatment

units thereby necessiating the conscructisa of influent

q



pamp house. The secondary treated effluent will be taken
to w2t well through 700 rm dia CI pipe which is laid in a
slope of L in 300, The zump house is provided with 4 los.
of pumnps of cuzacity to 1ift 300 lits/sec. =nainst a head
of 1 m. Froi the influent pump house, w:.ta2 water will

be conveyed to thHe distribution box through 700 mm dia

CI raising main.

8.U3°  FLOW_DISTRIBUTION BOX

The waste water pumped to this . unit is made to
flow over a rectangular welr into 3 equal sections which
acts asg prechlorination tank. Waste water hefore entering
the flow distribution box will flow into the mixing
channrel where arrangement for parshal flume  is made. At
the point or the flume, chlorine will be injeeted into

waste water for the purpose of prechlorirc=iza.

3.06 PRE-CHLORINAT ION TANK

Chlorination of the waste water is done-in this
tank kefore: sedimentation. 25 minutes contact period has
heen provided while designingsthe tank. The pre-calorination
le recudred as it (1) -affects reduction in taste and
odour of waste water (2) reduces bacterial load on filters
(3) improves coagulation (4) prevents the growth of algae
in sedimentation tank (5) prevents the purification of

sludge ‘n settling basin.

8.07 A1 DT3AGE_TANK.

Foom the prechlorination cark, the waste water
enters Alum dvsage tank where coagulant (alum) will be
mixed with the waste water. For thorough mixing, the

mixture of waste water and coagulant will be made to
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pass through the channel ‘in which fiuming is done and
"alsse. vertical. baffles will be £ixed to both the sides of

the channel to create wiolent agitatian.

8.03 FLOCCULAT ION TANK

From the Alum dosage tank, the Waste Water enters
flocculation tank where flow formation takes place.
Flocculation is promoted by gentle stirring Qith slow
mixing paddles and the tanks are fitted with mechanical
devices to affect controlion agitation. A detention

-pariod of. 3Q mins:. has: been,considered far.the design.,

8.09  CIARIFIERS
The waste water £rom the flocculetion tank enters

the ciarifier where flocs will settle down a: the bottom
of the tank. Each clafifier has been designed to have a
over £low rate of 4OH;3}E2;SQY and a detention period of
120 mins. The settled éludgé‘will be saraped at the bottol
of the clarifiers with mechandcall seraver which will be

- momtedconca centyadrshafar connectad: 1o gédr box and a

- ‘moter wtb-thectoprleveliS Thecsettledisiudge will be

. drainad inﬂb'tHEFWEtfWIbDicfisIudgéhpump'héuse”under
hydrostatie ‘presevrds: sludgd from diudge pump house.will

-Be gpfeorl onistuldd dprlhagheds,

PR ' ANPID SAND FILTERS

TiMénd will Be some fine £locd "4nd other suspended
matter in che effluent of thé clirifers.” To remove them
and to reduce the bacterial cantent .of the waste water,
tﬁg’waste vates is passed through rébid sand filters..

l§g;.design pu;pbse. theg rate of filteration is taken as
100 1ts/min/m2. For cleaning and washing of filters,

arrahqement for backwashiﬁc Ja mAde.


http:backwash.na
http:content.of
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8.11 CHEMI CAL HOUSE
Adjacent to the filter house, a chemical house
will be constructedteo Store Alum and Chlorine Cylinders,
Arrangement for housing the chlorinators and alseo device

for making alum solution 1is made,

8,12 PURE WATER TANK

The effluent frag rapid sand filters will be
taken into the Pure Water Tank of Capacity 10 mld., 1In
the Pure Water Tank arrangement for post chlorination of
teritiary treated waste water is made,

8.14 EFFLUENT PUMP HOUSE

By the side of Pure Water Tank, effluent pump
house will be provided to pump the treated water to the
nearby industries, For pumping water, the following lines
will be laid to be used exclusively for pumping this water,

1, K & C valley treatment plant to Whitefield
area - distance 17 kms and 700 mm lineis
proposed,

24 K&C Valley treatment Plant to Electranic

City in Hosur Road - distance 17 xms
9.00 COST ESTIMATES

The estimated cost will be k. 1500,00 lakhs as
per details given in Amnexure~l, Main breakup costs are;

Bss in lakhs
l. Teritlary treatment unit 350,00
2. Pumping main 700.00
3. Pumping units 150.00
4. Escalation T & p and
establishment charges 300,00
1500.00

The Secondary treatment pPlant is expected to be
commissioned by 1988-89 and the teritiary treatment can
be taken up for execution during 1988-89 ard completed in 2 to
2gyears i.e. by 1990-93, q()
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10.00 FINANCIAL BESPABSH FEASIBILITY AND FORECOSTS
The £1ow of funds that will be required for setting

up of the teritiary treatment unit of 50 mld capacity are:

1988-89 400 lakhs

1989=90 700 lakhs

1980--91 400 lakhs
"1500 lakhs

The cost of production cf this water will be
Rse 2.50 per 1000 ltrs., as per details given Annexure '3*
It is proposedto have 3 years of moretoriam period and
the loan of 15 ercres is male available in instalments as
per requirement of funds. The loan is assumed to carry
an interest of 10.75% te be paid in 20 years.

The water sold is expccted to generate around
300 lakhs per year and the plant 1s expected to be a
self sustaining unit and all operation and malntenanée
cost including that of secondary treatment is expected

to be met.

Considerlngbﬁht the filtered water which is
sold at a rate of R, 4.60 per 1000»litrs. sold to the
industrial consumers, it will be very attractive proposal
for the industrial users if teritiary treated water is

sold at Rs. 2.50 per 1000 litrs., on the average.

11.00 C MICLUSIONS

There 1s a great need conserve the available
filtered water supplied to the City as the Commissioning
Oof III Stage scheme is also not going to improve the per
capita supply of 80 - 90 ltrs. given to the City. Reuse

eeell

i\



of water for 1ndﬁstrial and 7ardening purpose will
contribute in conserving the available £i1 tered water

for drinking purpose. There is a Scope for setting up
of a 50 mad teritiary treatment unit at K & C valley
treatment plant and Supply it to the industrial consumers
in industrial belts located in Krishnarajapuram,

Whitefield and Hosur Road areas,

The teritiary treatment as broposed estimated
to cost K. 15.00 Crares including the required distribution
and pumping. The Project can be taken up for execution
in 1988-88 and completed in three years,

The project can generate funds for repayment
of loans fully in 20 years and to function as a self

sustaining unit,



ANNEXURE T

Abstract of cost estimates,

Zyel

A detailed e3timate {g Prépared based op S.R,
Of 85-86 for all Civil “orks and market rates for materials

and mechanicaj ?quipment. ‘"The abstract estim ke 1s given

below, B, in lakhs
l. Civil Works <00

2. Piping ang Channels 40

3. Mechanicajl eJuipments 50

4. Electricai & instrumentation 8% 45

5_. Providing internal roads 10

6. Pfoviding lap andmodel room 5

7. Providing distribacion System 700

8. Exrwdidtong Pumping units 150

9+ Escalation of plces @ 20% 240

10. Miscellaneous unforeseen
charges establistmet charges
P 5% 60

Total "IESB'

e e o



ANNEXURE=2
Production cost per 1000 litres
1, Capital cost of the pro;ect

{based on the estimates 1500 lakhs
2., Rate of interest andperiod of repayment 10.75 and 20
3. Period of canstruction 3 years
4. Interest on loan during construction
period (capitalised) 225 lakhs
8. Total capital cost to be £inanced 1725 lakhs
6« Repayment of loan per year for 17 years 101.47 lakhe

7. Interest on capital {sinking furd
1s created by investing savings in
interest each year, resulting out of
repayment ) 186.78 lakhs

8. Depreciation chargess

(a) Plant & Machinery @ 6% .::%: 11,70 lakhs
( 95 lakhs + 100 lakhs = 195 lakhs)

(b) Distiribution mains & 2%

(700 lakhs) 14.0 lakhs
(c) Civil Engineeriny works and
buildings @ 2% ( 255 lakhe) 5.10 lakhs
9. Maintenance and repairss
(a) Pumps & motors & 2% (195 lakhs) 3.9 lakhs
(b) Transmission main @ 3%(700 lakhs) 3.5 lakns
(¢) Civil Engineering worlks and
Building @ 1% (195 lakhs) 1,95 lakhs
10, Power charges 40 lakhs
11, Chemicals and ccnsumables 4 lakhs
12, Additicnal cperating staff 5 lakhs
13. Total wost 377.4 lakas
14. Cross supply 50 M.L.D.
¥5. Iossesin the system @ 15% 7.5 MLD
16, Net quantity earning revenue 42.5 H., LD,
17. Net. quantity of water sold per year 15512.5 HM.L.
18, Unit cost 2.43 perl000

say 2,50 per 1000 litrs,



Hm Aec 1-'!‘(!3

<
Sploent .

C hanref

P T
R e
Y b ®
M 4
! \.\\J wy T
A ;’»,' T’ :~> - @ LS
! l.____!_..'h-L....w. i
' ]
A o 7. e
| for oo chterinatiny N :
@ ;gr e @ @
% - jéé
S & PEVEN e
O —e— |
. ) ' '
1 |
“To Lrndugtees P T
— 1%
vy Vv 2\5?
, ' @Q__. ;
T R
-

v’
g o<

&

am)

9}
10)
11)
12)
13)
14)

INDEX

© e
Influent Pumohouse
Flov diarr-ilution bax
Frachlorinaticn Tank

Y} /.iam dogsags tank

Flocculation tank
Clar’fi=sr )
Rapid eand filter
Chlorine storage house
Alum storage house
Pure wzter tank
Sludge pumphouse
Sludge drying beds
Over head tank

Wash water pumphouse
Effluent pumphouge,

B. W. 8.

Process Diagram of Tertiary
Treatment at RK&C Valley
Treatment Plant.




