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URBAN HYDROLOGY — EMERGING PERSPECTIVE

Dr. C V Srinivasa
Professor and Head, Department of Civil Engineering
Globa Academy of Technology, Bangalore

Hydrology and Urban Hydrology:

Hydrology treats waters of the earth, their occurrence, circulation, and distribution,
their chemical & physical properties, and their reaction with their environment,
including their relation to living things.

Interaction of urban environment with physical and chemical hydrology at the
intersection of severa traditional fields like hydro-climatology, stream hydrology,
ground-water hydrology, limnology, contaminant hydrology, and water resources
planning & policy defines the realm of Urban Hydrology.

The hydrological processes in urban areas are similar to those in rural areas, but,
they occur at much smaller temporal and spatial scales in urban areas than in rural
regions. Their relative importance may be quite different (e.g., Infiltration). This has
significant implications concerning data acquisitions; in particular data collected by a
national network are rarely dense enough for urban drainage applications. They must be
collected localy and for a sufficient amount of time.

Water availability (quantity and quality) is a very critical issue which will decide
existence of our cities in future, because

e Inurban areas water is used as a means of transport - runoff with al collected
pollutants and transport of wastes.

e Any substance used in society will be present in waste water. Water can be
treated to any degree of purity at an ever increasing cost. No matter how well
treated there is always a detectable residue.

e Some substances are suitable for removal at treatment plants (e.g., organic
matter, nutrient, bacteria) others are not suitable and should be removed at the
source.

e Waste water treatment transfers pollution from one medium to another, i.e,
solids and air.

e Environmental problems are treated in isolation - they have to be looked at in
total.

Urban water use does not consume significant quantity of water but pollutes it, the
withdrawal and return to the environment may limit applicability but not the availability,
and the problem can be partially rectified by treatment and reuse. With special focus to
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water contamination related to direct and indirect urban-pollution sources which pose
serious challenge to urban water quality managers, following issues assume great
significance.
e Occurrence of organic contaminants in streams and lakes transported by
atmospheric or catchment-scale processes.

e Transition between surface water contaminant hydrology and ground water
contaminant hydrology.

e Contaminant transport in ground water systems at catchment scale.

e Quantification of risk of surface and ground water pollution from anthropo-
genic activities.

ARKAVATHI Valley:

ARKAVATHI River is being polluted by accumulated waste water discharges from
Bangalore thus rendering the river water unfit for use even during monsoon. All water
bodies connected to the river are also polluted resulting in contamination of ground
water in all aquifers. Since major portion of the surface water and entire ground water
regime is polluted the demand for clean and safe water for variety of needs is not being
met. The preparation of action plan for urban centers, with the consent of citizens,
farmers, elected representatives, nongovernmental organizations etc. through a single
point of contact (SPOC) Governing Body has the potential to arrive at acceptable
legislation for total compliance by all user groups in respect of waste disposal and
management of all water sources and control of anthropogenic activities through Best
Management Practices (BMP). This paves way for arriving at policy decisions and
implementation solutions for

e Surface and subsurface water storage and distribution

e Waste water collection and treatment

e for environmentally benign land use

The Approach - an Example:

The changes which have started happening in many Urban Centers of USA through
their Nationwide Urban Runoff Program (NURP), Environmental Protection Agency
(EPA), Combined Sewer Overflow (CSO) identifies following changes in drainage
design philosophy.

1. Introduction of the sustainable development concept.

2. The acceptance of the eco system approach to water resources management.

3. The improved understanding of drainage impacts on receiving waters.

4. The acceptance of the need to consider the components of the urban drainage

8 Action Plan Workshop for Rejuvenation and Sustenance of Arkavathi River Basin



and waste water systems (drainage, sewage treatment plants and receiving
waters) in an integrated manner.

Objectives of urban drainage:

In the context of infringing developments in urban drainage following objectives
become very important for the water managers to fulfill the demand for safe water at
affordable cost for variety of needs.

e Protection and Maintenance of safety and health of communities (removal of
flood water and human waste).

e Protection of the natural environment (pollution control of streams and
atmosphere).
e Sustainability of the system (long term and wide spread consequences).

Sustainability:

Sustainability may be defined in many of the following ways:

. ASCE & UNESCO - Sustainable water systems are designed and managed to
fully contribute to the objective of the society, now and in the future, while
maintaining their ecological, environmental and hydrological integrity. This
indicates continuity or prolonged or perpetual or steady system.

[1. Ganoulis - Incluson of social and environmental considerations to the
technical performance and economic effectiveness under 4E-paradigm as,

a. Epistemic - Social and technical reliability
b. Economic - Economic effectiveness

c. Environmental impact

d. Equitable - Social equity

Relationships are as illustrated in the following schematic diagram.
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[11. Butler & Parkinson - A truly sustainable drainage system is an idealized and
unattainable goal because of human over consumption. The strategies for
more sustainable drainage systems are,

a. Separate runoff flows of polluted waste water.
b. Avoiding mixing of industrial wastes with domestic sewage.
c. Reducing reliance on water as transport medium for waste.

Summary of Failure, Diagnostic and Rehabilitation of Urban Infrastructure:

Small and large scale changes in hydrologic systems caused by urbanization are the
recent concerns of researchers and government agencies worldwide. Research in this
area has traditionally addressed the issues of storm water runoff, flood assessment,
lower infiltration, increased runoff due to impervious surfaces, depletion of water
resources etc. now, it has become mandatory to bring topics associated with aquifer- and
catchment scale-scale contaminant hydrology and water quality. The frequency of
associated failures of facilities can be estimated through risk analysis as summarized in
the following table.

Failure Structural Hydraulic Environmental
Type Subsidence Flooding Combined sewer overflow
Total or partial collapse Surcharge Strom sewer overflow
Corrosion Leakage/inflow Pollution of receiving waters
Loss of soil support Increased roughness
Loose bricks Water hammer
Soft mortar Flow instabilities
Other structures
interference
Diagnostic Monitoring Monitoring (levels, flows) Monitoring (occurrence of CSO’s,
quallity in receiving streams)
Sewer survey (man entry, TV inspection SWMM model
TV inspection) (calibration/verification)
Infrared scan Storm water management
and transport model
Penetrating radar
RCHELJIEl) M Maintenance Maintenance Storage inline and offiine
Repair Increase flow capacity Treatment
Renovation/renewal Flow attenuation/reduction Inlet control
Lining Storage in line/off line Flow accumulation/reduction
Replacement Inlet control Aeration
Lining Source control
Real time control Real time control
Replacement Replacement

Best management practices:

In addition to fulfill the criteria of sustainability the system needs to be adaptable
to future environmental quality objectives and demands. Furthermore, physical
sustainability also requires socioeconomic sustainability so that the systems financing is
compatible with the long-term ability of the community to pay for it.

In the US, the EPA has mandated that most municipalities with a population larger
than 10,000 must obtain Sorm-water discharge permit for the implementation of
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structural and non structural arrangements suiting to local conditions. The ASCE task
committee for evaluating BMP's has developed a guide that examines permanent
structural practices for retrofitting the storm water system existing in developed areas.
The type of the pollutant to be removed, land availability, ground water levels, soil types
and construction & maintenance costs are some of the design factors included in the
process.

The project’s original long-term goal, which remains the central focus of the
project, is to gather transferable technical design and performance information, to
improve BMP selection and design so that local storm water problems can be cost-
effectively addressed. Original project tasks included

1. Develop a set of recommended monitoring and reporting protocols for BMP
monitoring studies.

2. Design and create a national storm water BMP database.

3. Collect existing BMP design and performance data, evaluate it to ascertain if
it could meet the protocols and, if so, enter the data into the BMP Database.

4. Develop a recommended data evaluation approach.
5. Evaluate the data entered into the database and report initial findings.

In the UK BMP's are referred as Sustainable Urban Drainage Systems (SUDS).
Advances in Scotland in more than 1300 approved schemes have its significant effect
in rest of the country. SUDS are aso providing benefits to biodiversity and the wet land
environment by creating habitats as a result of retaining water in a swale or a pond that
supports some plants along with invertebrates. The incorporation of some simple design
refinements can produce gains for bio diversity. For example, permanent water depth of
0.5m or less will support the greatest array of plants, while depths over 1m is suitable
for special habitats. Some of the important BMP's as listed by Urban Water Resources
Council are as follows.

Structural BMPs

This information must be completed for each structural BMP in a test watershed.
The data requested vary according to the following common groups of BMPs: Detention
Basins, Manufactured Devices, Retention Ponds, Infiltration Basins, Percolation
Trenches/Dry Wells, Porous Pavement, Wetland Basins, Wetland Channels/Swales,
Grass Filter Strips, Media Filters, and Green Roofs. An Other BMP category is also
provided to enable flexibility for entry of BMPs that may not fit a pre-defined category.
Most of the parameters requested in the structural BMP tables are required in order to
compare the effectiveness of various BMP designs. All BMP-specific design forms are
located at the end of the spreadsheets in the workbook, with each BMP type having a
separate worksheet.
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Non-structural BMPs

Non-structural BMP data requested are generally narrative/descriptive information
on the type and extent of BMP practice being implemented, as well as cost data. Non-
structural BMPs have been divided into the general categories of education, mainte-
nance, recycling and source controls. Evaluating non-structural BMP characteristics is
new ground for many. Defining measurable (i.e., quantifiable) parameters for non-
structural BMPs is an evolving science. When more than one non-structural BMP is
employed, it can be extremely difficult, if not impossible, to isolate the effectiveness of
one BMP from the effects of other non-structural BMP(s) being tested at the same site.
Also, a significant amount of data is needed to discern differences in water quality
results between comparable watersheds with and without non-structural BMPs. For this
reason, nonstructural BMP testing programs will typically need to take place over more
than one year. It is likely that confounding variables will be difficult to identify and to
isolate in non-structural BMP tests. The Non-structural BMP design forms are located
at the end of the spreadsheets in the workbook, with each BMP type having a separate
worksheet.

Few examples parameters of BMP's are as shown in the following table.

Best Management Practices (BMP) Categories

Structural Nonstructural
Biofilter Maintenance practice
Detention basin Education
Hydrodynamic device Recycling
Medial filter Source control

Percolation trench/well
Porous pavement
Retention pond
Wetland basin
Wetland channel

Impact Control:

To control the impact on the receiving waters EPA uses a criterion called Total
Maximum Daily Load (TMDL), which is the maximum amount of pollutant that a water
body can receive and still meet water quality standards. It is calculated as the sum of
the allowable loads of a single pollutant from all contributing point and non point
sources. A factor of safety must be included in the calculation. The clean water act
requires the development of TMDL's for water bodies that do not meet water quality
standards in order to specify the load reductions for each pollutant of concern, so as to
meet applicable water quality standards.
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Sedimentation:

One of the leading causes of water quality deterioration in rivers and lakes is
sediments. This deterioration can be divided into problems resulting from a chemical
constituent absorbed onto the surface of the fine grained sediments, problems resulting
from sediment quality and alteration of the substrate by erosion or deposition. The
USDA National sedimentation laboratory is in the process of developing a strategy
based on sound procedures to facilitate the development of TMDL's for clean sediment
in streams.

In drainage systems and in combined sewers in particular sediment deposits create
negative effects on the hydraulic performance of the system and on the environment.
The modeling of the sediment and the associated pollutant transport depend on accurate
runoff modeling. Until now chemical and bacteriological processes have played a
limited role in the engineering of drainage and combined sewer system, inclusion of
these contributes to sustainability. For an integrated and sustainable drainage system
considerations are

e The sources water and waste water

e The sewers as a physical and biological reactor
e The interaction of the treatment plant

e Impact on the local receiving waters

Development of integrated models is still a challenge, “ the main bottleneck is the
complexity of the total system that prevents the simple linkage of the existing
deterministic models of the individual subsystems to an entity”

Conclusion:

John F Kennedy has once send “a person who solves the problem of water is
worthy of two Nobel prizes, one for science and other for peace”. This so true with
growing population and ever growing demand for more and more water, this seems to
be unattainable for the reason that we are working against equilibrium of the nature. We
hear about the loss of rivers, lakes, wetlands, depletion of well fields, water quality
degradation etc., why are the results of many models and regulations are not positive,
many reasons, one reason is, models, tools, regulations have been applied in a
compartmentalized way rather than an integrated way, perhaps models have been
applied at the right scale, or have been applied outside their realm, integrated approach
that will not compromise the sustainability of the water resources and the ecosystem
within a watershed. The evaluation and application of BMP's and TMDL's are very
important in judiciously using our resources.
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SCARCITY OF WATER
WILL BANGALORE FACE ITS NATURAL DEATH?

Capt. S. Rgja Rao
Former Secretary, Minor Irrigation, GOK

Everyone knows Bangalore as “Garden city”, Silicon Valey” and “Air —
conditioned city”. These adjectives for Bangalore City appear to be a thing of the past.
A fear is lurking among many enlightened men that “the water scarcity will force a
natural death for Bangalore”. Following are the strong reasons for the above sentiment:

1) The data published by Govt. of Karnataka, during 2005 after a scientific study
carried out by the Mines and Geologies Dept. in association with the Central
Ground Water Board has classified Bangalore Urban District as well as
Bangalore Rural District as “Critical” as far as the availability of ground
water is concerned. This means that already in these two districts ground
water is “mined”. This clearly suggests that any further sinking of bore wells
in these two districts will be at the peril of the existing bore wells and in the
days to come, the existing bore wells al'so will either dry up, or the yields will
diminish drastically.

2) In the “ State Water Policy” published during January 2002, it has been stated
that due to indiscriminate use of ground water more than 3 Lakh bore wells
have become dry and expenditure to the extent of over Rs. 2000 cr or es spent
on providing pumps, pipelines etc. have become a waste.

3) The State Cabinet has recently approved a bill called “ The Karnataka Ground
Water (Regulation and Control of Development and Management) Act of
2006.” This Bill is likely to be passed during the current session of the
assembly. In terms of this Bill, the areas in the State will have to be notified
as “gpecific areas’ in the publicinterest to control and/or regulate the
extraction or the use or both of ground water in any form, in any area. It will
advice the Govt. to declare any such area as “a notified area” for the purposes
of the said Act with effect from such date as may be specified therein and the
Govt. will have to notify such areas accordingly. This Act also provides for
the constitution of “Ground Water Authority.” Under the provisions of this
Bill, the Ground Water Authority will definitely not permit or grant new
permissions for sinking bore wells in “notified areas’, which is aready
declared as “Critical” by Mines and Geology Dept. Thus, on passing of this
Bill by the Assembly and bringing it under the Statute Book, use of ground
water in Bangalore Urban and Bangalore Rural District is not at al possible.
This means, that for the requirement of water for any new development work
in these two districts will have to depend entirely on * Surface Water”.
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4) The metro-project for Bangalore City for a length of about 10 kms is running
underground by 10-15 mtrs. Similarly the proposed road below ground level
in two stages from Minc Circle to BDA Circle and beyond will be cutting
across the existing Dykes and Faults passing through these areas. The
disturbance of these existing Dykes and faults will have “Telling Effect” on
the movement of ground water in this area. All the existing bore wells on the
down stream side beyond the intersection points of these dykes and faults by
either the metro rail or by the underground roads will become dry and the
existing users will be totally disturbed as their existing water supply through
their bore wells will come to a stand still. This serious effect on ground water
resource should have been examined in the EIA report prepared for such
projects. Unfortunately the new EIA notification dated 14" September 2006
brought out by MOEF, GOI has not included such infrastructura projects
taken up by local authorities (BDA, BBMP, BMRDA etc). This serious
omission is being taken advantage by the above authorities and they are not
preparing EIA/EMP and even if such reports are prepared the said projects are
not coming up for “Public Hearing” under the EIA notification. Consequently
the public is kept under dark. The above two projects is likely to create a
grate harm for the already depleting limited ground water resources of
Bangalore City and countless number of existing bore wells will become
defunct and the expenditure incurred on them will become in fructuous. The
State Environment Department, Mines & Geology Department, KSPCB have
to take this issue seriously and ensure that proper remedia measures are
incorporated to minimize the damage to the existing ground water resource of
Bangalore City.

5) Cauvery Water Disputes Tribunal (CWDT), in its final award, dated 05.02.2007
has done great injustice to the state and in particular to Bangalore city
regarding drinking water. As per the National and State Water Policy,
“Drinking Water” gets the highest priority. Even though Tamilnadu was not a
“Basin State” in Krishna Basin, the three basin states were generous enough
to provide 5 T.M.C. each for drinking water to Chennai city. Tamilnadu Govt.
forgetting the gratitude extended by this State, had argued before CWDT to
restrict the benefit of Cauvery water to Bangalore city to only to the
population residing in the Cauvery Basin and according to CWDT award, only
1/34 of Bangalore city is lying in the Cauvery basin, and to that extent the
population living in the /3¢ basin is provided Cauvery water as per their
order. Tamilnadu Govt. has lost a golden opportunity to win the hearts of
Kanndigas by not reciprocating the benefit they have received from Karnataka
for Chennai drinking water supply. Tamilnadu Govt. was fully aware that from
time immemorial the entire Bangalore City was getting water from the
Cauvery River and a big chunk of Bangalore populations are Tamilians.
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6) As per the CWDT award, 8.7 T.M.C is provided for urban population and 8.52
T.M.C. is provided for rura population for drinking purposes. Out of the total
17.22 TM.C,, 50% is considered as available from surface water and
accordingly allowed 8.75 T.M.C. as our share from Cauvery Waters. The State
had sought 28 T.M.C. of water required for domestic and industrial use, and
we are provided only 8.75 T.M.C. According to the accounting formula, when
we use 8.75 T.M.C., 20% of this, namely, 1.85 is accounted against our total
alocation of 270 T.M.C.

7) CWDT has considered requirement of Water for drinking purposes as under:

a) 25% of urban population at 135 |pcd.

b) The remaining 75% of urban population at 100 Ipcd.

c) For rura population and for animal population, the rate provided is at 40
Ipcd and 30 /Ipcd respectively

d) 50% of the Water required are assumed to be from ground water and
remaining 50% from Surface Water.

€) The population projection considered for allocating water is upto 2011.

CWDT’s norms are much below the norms prescribed by the National
Commission for integrated Water resource Development Plan. This Commis-
sion has worked out the Water requirement as under up to 2050 AD.

1) Class | cities — 220 Ipcd

2) Other than Class | cities 220 Ipcd
3) Rural areas 150 Ipcd

4) For animal population 18 to 30 Ipcd

5) 70% of urban, 30% of rural water requirement will be met from
surface water

The above Commission has submitted its report during Sept. 1999. This
IS the latest report of the National Commission. The recommendations of this
Commission should have been considered by CWDT while working out the
water requirements. Such exercise would have benefited the State and
Bangalore City by providing more water from Cauvery River. This mistake
needs to be corrected by WRDO as the Review Petition before CWDT is still
pending.

8) Theentire Bangalore City isdepending for itswater from Cauvery basin through
Thippagondanahalli Reservoir as well as different stages of Cauvery schemes
undertaken by BWSSB. It is to be noted that CWDT has “not protected” the
present use of 14.20 TMC of water drawn from Cauvery river under different
schemes mainly because, the Tribunal has recognised only 1/3rd area of
Bangalore city is falling under the Cauvery Basin and accordingly the
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population living in this /3" area of Cauvery basin for which drinking water
from Cauvery river is provided. The total quantity we can use not only for
Bangalore but also for other towns and cities and industries located within
Cauvery basin, that can be drawn in a“Hydraulic year” isto be limited to 8.75
T.M.C. only. This quantity is aready being drawn and utilised. Thus, as per
CWDT award, thereis no scope to drawn further water from any of theriversin
Cauvery basin for domestic and industrial purpose. This means that we cannot
have any additional water from rivers in Cauvery basin. This will bring to an
end all futureindustrial and urban developmental works in the Cauvery basin.

9) Since National and State Water Polices has given top priority for “Drinking
Water”, al future needs will have to be met either by economizing and
improving the efficiency of the existing use, or by cutting down some of the
existing irrigation use. This particular issue is very sensitive and it affects the
farmer directly. The question that needs to be asked is why additional
burden and pressure should be put on the depleting water resources for
the future development at the cost of existing irrigation use by the
farmers. This particular issue will create serious problems for the Govt.

10) BMP has been enlarged to BBMP, bringing 7 CMCs and 100 villages into its
fold. All of them are aspiring for Cauvery Waters. The new International
Airport is depending for its water for al its future use on Cauvery River. The
new Metro Project and subsequent Mono-Rail Project also need substantial
water from BWSSB which in turn depend on Cauvery River. The new satellite
towns (5 nos), Ramanagar Town being developed as District HQ, housing,
Rajiv Gandhi Health University all need Cauvery water. Innumerable Private
Builders have already developed large areas for habitation and apartments.
BDA, BMRDA, Karnataka Housing Board are planning large residential areas
putting great demand for more Cauvery Water. The number. of Ring Roads,
Peripheral Roads, Interconnecting ring roads etc have increased the horizontal
extent of Bangalore development. As per the revised Master Plan for
Bangalore city the existing area from about 250 Sg. KM has been extended
to nearly 800 Sg.Km there by permitting vast expansion of Bangalore city and
all this expansion needs additional Cauvery Waters. The industries department
is increasing the industrial area and many SEZ’s (Nandagudi) are being
formed for new industries. All these developmental activities will come to a
grinding halt due to lack of water. BWSSB has said that it can not commit to
supply water to Nandagudi SEZ. The question to be asked is where do we get
water for Bangalore city for al these developmental activities? From the
availability of Ground Water point of view, aready Bangalore Rural and
Urban Didgtricts are classified as “Over exploited” and the “New Ground
Water Bill” will not permit drawl of any further ground water. CWDT has put
a cap on our use of surface water in Cauvery basin. How can the new
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developments can take place? Should not the Govt. address this issue
seriously and find early solutions? Why Govt. is hurrying through these
developmental packages without under standing that “Water” is a basic
infrastructure, essential for al these developments.

11) For issuing no objection certificate for New Industries and Housing Projects,
Karnataka State Pollution Control Board (KSPCB) is not recognizing ground
water from bore wells as source for water. If bore wells are indicated as
source, KSPCB is not approving such projects and, instead are insisting that
“NOC” be obtained from BWSSB for providing required quantity of Surface
Weter.

12) In turn BWSSB, when New Industries or a New Builder approaches them for
issue of NOC for providing required water, BWSSB after collecting huge fees
Is giving NOC stating that “the required quantity of water will be provided,
if available, not before 2011/2012", i.e., after commissioning Cauvery 1V
Stage, Phase Il Project. The water available from this project is also limited
to the extent of 500 million liters per day. This quantity will not be able to
meet the increasing demand. Thus there is a “definite limitation” on the
availability of Cauvery water from BWSSB.

13) From the above, it is very clear that no new developmenta work, i.e., industry,
new layout, new township, Metro rail project, Monorail project, International
Airport, new SEZ’s etc will not have permission to use Ground Water, no new
bore wells will be permitted, and fresh surface water connection form
BWSSB or from any river/reservoir in the Cauvery basin will not be
sanctioned immediately and water will not be provided before 2011/2012 A.D.
This clearly means that all developmental works in and around Bangalore city
in particular and in Cauvery Basin in genera will have to either totally be
given up or will have to be slowed down to match with the availability of the
surface water. Thus, it is obvious that scarcity of water in Cauvery basin
in general and for Bangalore City in particular will hasten the death of
Bangalore City. The State Govt. has to give top most priority to redress this
problem with a workable proposal backed by adequate finances.

POSSIBLE SOLUTIONS

14) BWSSB has put up number of sewage plants. The treatment efficiency is under
cloud and the treated effluent is not meeting the standards prescribed by
KSPCB. BWSSB has entered into MOUs with few firms and agreed to part
with substantial quantity of treated sewage for their further use. Excluding this
quantity, and substantial quantity flowing in the primary drainage, BWSSB
should collect al the sewage and link all the missing links to the trunk sewer
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and treat the entire sewage received at al the trestment plants satisfactorily
and upgrade the existing treatment units to “Tertiary level” and collect the
Tertiary treated water in underground reservoirs. BWSSB should plan and
execute “Parallel Pipeline” to supply the “Tertiary Treated Water” to the
public for their regular use. This exercise can only be successful after
educating the public repeatedly and taking them in to confidence and
preparing them well in advance to use the tertiary treated water for all
purposes excluding drinking and cooking. This exercise needs time, effort,
and persuasion. On its success, the pressure on “fresh Cauvery water” will
come down. This exercise is inevitable for the survival of Bangaloreans and
to support only an “incremental growth” and not the type of development
being planned at present by BDA, BBMP, BMRDA, HOSING BOARD,
INDUSTRIES DEPARTMENT, INTERNATIONAL AIRPORT AUTHORITY
& SEZ etc.

15) In this connection it is worth while to keep in mind that in the neighbouring
state of Tamilnadu, the Metro Board Chennai executed a Sewage recycle
treatment Plant to supply the treated water to industries using Japanese Aid.
This project was undertaken after consulting industries. However as the plant
progressed and was nearing completion, the industry backed out and were not
ready to use the treated Sewage water and the entire scheme executed at huge
expense has become infracutous. Therefore BWSSB has to carefully consider
the option of supplying “Tertiary Treated Water” to Bangalore city without
adequate preparation.

16) The continued availability of Ground Water depends on the Rain fal, the
geology of the area and the efforts made for Ground Water Recharge. The
efforts of the State Government on Rain Water Harvesting and Ground Water
Recharge are acting only as popular slogans and the seriousness in
implementation is lacking. The High Court committee under the Chairman-
ship of Capt.S.Rgja Rao has made several recommendations. The Recommen-
dation No. 75, (for details see Para 21, page 152 of 5" bi — monthly report)
deals with the “Construction of recharge structures for harvesting rain
water and re-charging ground water by BMP at road intersection
points.” This Recommendation has been accepted by BMP for implementa-
tion and an affidavit is also filed before the Hon' ble High Court of Karnataka.
Inspite of giving an affidavit BMP, now BBMP is yet to take action. This
recommendation is helpful for re-charging the groundwater not only for
Bangalore City but also for the entire state in general and for towns and cities
in Cauvery basin in particular. The State Govt. should view this lapse of
BBMP very seriously and issue circular instructions to all authorities for
implementing this recommendation on top most priority.

17) At present expect Thippagondanahalli Reservoir the water supply for
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Bangalore City is depending on Surface flow in the Cauvery River and there
isno “dedicated” storage reservoir. The CWDT Award has put a cap on usage
of water in the Cauvery Basin and prohibited growing summer paddy, Limited
Sugar cane production to 40,000 acres, prohibited all lift irrigation schemes
and restricted use of water for “Drinking Purpose” in the Cauvery Basin. As
against a demand of nearly 275 TMC of water for irrigation Projects (KRS,
Kabini, Hemavathi, Harngi, Anicut channels, Nugu and Devarg] Urs Canal)
CWDT has alowed about 150.57 TMC of water only. On implementation of
this Award the quantum of “return flow” and “base flow” in the Cauvery
River will get substantialy reduced. This reduction is bound to affect the
continuous availability of “Surface Water” for Bangalore City . Depending on
such depleting surface flow for the increasing Bangalore City population is
very dangerous and the availability of drinking water will suffer. Therefore
there is a need to assure availability of drinking water for Bangalore City
continuously. CWDT has allowed construction of 3 dams one in Karnataka
at Mekedatu and two in Tamil Nadu at Hognekal. The construction of these
dams will take sufficient time after getting all the statutory clearances. It may
take anywhere between 5-8 years for completion of this project. The State
Government should evince at most importance and give top most priority to
get this project cleared and execute it in a time bound manner and complete
it at the earliest so that Bangalore citizens can have a “ Sigh of relief” for the
assured drinking water. The Sate Gover nment should prevail upon CWDT
& Government of India and get an early clearance for this project. Due
to the fact that the required water has to be lifted by an additional 100
mtrsheight from “ Mekedatu Reservoir” all the beneficiaries will have to
be ready to pay increased water rates once the water is supplied from the
Mekedatu Reservoir. Perhaps this is the prize the Bangaloreans have to
pay for the “ Short sighted” vision of the State Government and BW SSB.

18) Bangalore city is the Capital of Karnataka. It is IT, BT city. With the
International Airport, the growth of Bangalore city is obvious. Development
without water is not possible. There is a need to look for alternate water
source for Bangalore city. The State Govt. should constitute immediately
a multi-disciplinary expert committee to study this issue and come up
with appropriate recommendation for getting additional water into
Cauvery basin at different locations keeping in view the future develop-
mental activities with population projection upto 2050 A.D. The possibility
of getting water from West — flowing rivers appears to be bleak because
of serious environmental problems. The next best aternative is to get water
from Almatti Dam. The committee to be constituted should examine all these
alternatives, and come up with the best solutions. Three months time may be
given to the Committee to come up with their recommendations.
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19) Till such time the availability of water, the cost of getting such water, the time
frame for executing the project is correctly assessed and funds earmarked, the
present pace of development of Bangalore city needs to be stayed or slowed
down. Any development without assuring water will be an infructuous
expenditure for which the State Govt. alone will be responsible. If the
required quantity of additional water, is not ensured & the present pace
of development is allowed the days are not too far the public to say that
“Scarcity of Water will cause Natural Death for Bangalore City”.

20) National Concern

The National Commission for Integrated Water Resources Plan 1999 has
expressed the following concern:

“Water conservation in every sphere and increase in efficiency of Water use in
every Activity should be the overriding considerations in Water Resource
Development and Management. The method and means of Water Resource
Management should be SUSTAINABALE over time both from the point of
view of Development needs and preservation of Environment”.

21) Immediate Plan of Action

v' Congtitute an Expert Committee to explore aternate water source for
Bangalore City. (3 Months)

v" On priority execute Mekedatu Hydel Project (Minimum Period).
v Pass immediate legidation for Ground Water Management and use.

v' Mandate rain water harvesting for al buildings, monitor, discipline and
penalized for default.

v' BBMP to construct Rain Water Harvesting structure at all Road
Intersections (2 years).

<\

Provide Duel Pipeline for the new BBMP areas to supply Tertiary Treated
Weter.

Educate Bangaloreans to accept Tertiary Treated Water for domestic use.
Undertake massive drive for leak detection and its stoppage.
Upgrade all STPs to tertiary level.

No new Residential Areas/Industrial Areas/SEZ be approved without
ensuring availability of Surface Water through BW SSB.

ASANERNERN

Action Plan Workshop for Rejuvenation and Sustenance of Arkavathi River Basin



HOW TO SAVE THE LAKES OF BANGALORE ?
- AN ACTION PLAN

V. Balasubramanian
Former Additional Chief Secretary, GOK

BACKGROUND

According to the Survey and Settlement Records of the Government prepared in
early 1930s, even today there are 937 Lakes, Tanks and Water-bodies in the Bangalore
Urban district which largely coincides with the 790 km? area of the Brihat Bangalore
Mahanagara Palike (BBMP). The area of the tank-bed of these water-bodies is 26,468
acres. However, due to the population pressure, unscrupulous action of encroachments
and debris-dumping by vested interests, wilful action of Government in breaching tanks
and allotting to various organizations like ISRO, Medical Colleges, Stadiums, etc, and
the illegal action of forming sites and allotting them by civic bodies like the Bangalore
Development Authority (BDA), letting untreated domestic sewage into the lakes and the
like, the area lost in the tank beds is a conservative 2,000 acres according to a
preliminary survey by the Survey and Settlement and the Revenue Department of the
Government of Karnataka.

What was once a scientific system of “cascading of lakes’ — water flowing from
the higher levelsto lower levels and ultimately to the natural drainage and river systems
— has now become unrecognizable and an urban eye sore. It is well-known that this loss
of lakes blocking the natural storage and draining of water causes environmental
diseases, floods, water stagnation leading to damage to roads, unusability of lake water
for drinking water purposes, etc. This paper briefly examines steps to recover, protect,
clean-up and maintain the lakes.

A MYRIAD AGENCIES HAVING JURISDICTION OVER LAKES

The following are the various Government departments and statutory bodies which
are having legal powers and authority to protect the lakes:

a) Revenue Department

b) Public Works Dept.

c) Forest Dept.

d) BBMP

e) BDA

f) BWSSB

g) Pollution Control Board (KSPCB)
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h) Lake Development Authority (LDA)
i) District Magistrate (Deputy Commissioner)

Every one of the above agencies have legal powers to protect and maintain lakes
given over to them. The Government of Karnataka formed in 1985 an Expert Committee
under the Chairmanship of late Shri N.Lakshman Rau IAS (Retd.) who was once the
Administrator of the Bangalore City Corporation, with the objective of examining all
drawbacks and problems relating to preservation and restoration of tanks existing in the
then Bangalore Metropolitan area and make suitable recommendations. After the
Committee submitted its report, the Government, accepted all its recommendations and
issued a Government Order No. PWD 82 IMB 85 dated 11-2-1988. The recommenda-
tions of the Committee which were incorporated in the Government Order are:

(a) The 46 disused tanks should be handed over to the Horticulture and Forest
Departments and Ornamental Parks and Tree Parks should be raised in these
unused tank beds;

(b) The 81 Live Tanks should not be breached but should be protected by
foreshore planting and they should be used for irrigation or for recreation
purposes to preserve environment;

(c) The 262 tanks in the Green Belt should be protected and maintained as the
81 Live Tanks;

(d) The Forest Department exclusively to preserve 90 lakes for and 24 other lakes
should be preserved jointly by the Forest Department and Karnataka State
Tourism Development Corporation (12), BDA (6), BWSSB(4), Minor
Irrigation (1) and BBMP (1);

(e) In addition to Cubbon Park and Lal Bagh, six to eight Regional Parks should
be developed in disused tank beds, if necessary by acquiring additional
adjoining lands:

However, inspite of a specific Government Order and the powers under the
different legislation and even the Code of Criminal Procedure enabling the District
Magistrate (Deputy Commissioner) and the Sub-Divisional Magistrate (Assistant
Commissioner) to punish persons encroaching or damaging public space including
Lakes, very little action has been taken by these agencies to protect the lakes. On the
other hand, the Government and statutory bodies like the BDA have themselves
breached and used them for buildings and sites many tanks (e.g. Kodihaly,
Chikamaranahally, Challaghatta, Kaagondanahally, Kadirenahally, Kurubarahally,
Kacharakanahally, Saneguruvinahally, Sarakki, Binnamangala and Gaddarahaly, to
mention a few) exemplifying the adages, “Fence Eating the Crops’ and “ Who WII
Guard the Guardians ?”.
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CONSEQUENCES OF DESTROYING LAKES

The well-known consequences of destroying lakes in the exploding urban
Bangalore, to repeat are, flooding after a 50mm rain, environmental diseases and
malaria, drying up of drinking water sources (till 1972 many of these |akes were such
sources), ending the “salubrious climate” of Bangalore, disappearance of a sanctuary for
birds, fish and animals and the like. A former Chief Minister of Karnataka used to boast
he will make Bangalore the “Singapore of India’ after which hordes of Ministers and
Officers visited Singapore as a result of which while Bangalore has not become
Singapore, it is likely that these visiting dignitaries have made Singapore a little like
Bangalore. Had the boasting been to make “Bangalore, India’s Venice’ it would have
been achieved because after one rain the roads of Bangalore become canals and many
persons including children have started drowning.

The population of Bangalore has been increasing at a compound rate of 4.9%
annually since 1970 (and the vehicle population, especially motorized two-wheelers, at
15%) according to a World Bank Report of 2005 studying the transport problem of
Bangalore and Chennai. At this rate of growth, by 2018, Bangalore's present popul ation
of 75 lakhs (2008) will increase to 1.15 crore and its vehicle population will increase
from its present 35 lakhs to 1.23 crores. The damage to civic life in Bangalore due to
the disappearance of lakes will be incalculable in this future city of Mass Immobile
Metal. There is no concern about this ticking time-bomb by either the Government,
citizens or Voluntary Organizations as these numbers do not register in our minds.

HIGH COURT ORDER PROHIBITING ALLOTMENT OF
TANK-BED LANDS

In 1995 a Writ Petition N0.31343/95 was filed in the High Court of Karnataka by
four leading citizens — an environmentalist and former Vice Chancellor, Army General
and Principal Chief Conservator of Forests — against indiscriminate grant and
unauthorized occupation of tank bed lands in and around Bangalore. The Hon'ble
Justice Eshwara Prasad passed an interim order on 22-8-1995 directing the Government
not to make any grant or allotment of lands situated within the Bangal ore Metropolitan
area. The order is still in operation. But Government have been violating this order with
impunity as the Departments are not even aware of this Court order.

SUGGESTED CONCRETE ACTION TO RESTORE, PROTECT AND
MAINTAIN BANGALORE’'S LAKES

A) LDA TO BE A STATUTORY BODY: Firstly, as the plethora of agencies having
al the legal and administrative powers to protect the lakes has not succeeded, it is
necessary to vest legal powers in the Lake Development Authority. The LDA is now
only a Society registered under the Karnataka Societies Act headed by the Chief
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Secretary and the only one of its kind in India and it has no teeth. Its sole reason for
existence is to protect, maintain and develop the lakes. Since coordination among the
existing agencies with legal powers is notoriously not achieved in practice, it is
necessary to convert the LDA into a Statutory Authority (like the BDA, BWSSB or
BBMP) and vest in it all the powers, both enabling development schemes and punitive
powers to prosecute persons encroaching or damaging lakes. For getting the required
stature in this hydra-headed multiplicity of urban agencies and bureaucratic hierarchy,
the LDA should be headed by a full-time Official Chairman of the rank of Additional
Chief Secretary with a Governing Council of Fifty, consisting of heads of urban bodies
in Bangalore, leading environmentalists and Voluntary Organizations meeting mandato-
rily once in aquarter and a smaller Executive Committee of about Twenty which should
meet and review progress of action at least once in a month. The LDA as a statutory
body should have powers to exercise all the powers of the existing urban bodies in so
far as lakes are concerned and also should have powers to direct the existing urban
bodies to implement |ake-protecting measures under their own legislation.

B) LDA TO PREPARE A MASTER PLAN FOR LAKE DEVELOPMENT: The
LDA should prepare a Master Plan for al the 1,500 or so lakes in the Bangalore
Metropolitan Area which consists of al the taluks of the composite Bangalore district,
including BBMP, (Bangal ore Urban, Bangalore Rural and Ramanagaram districts) as the
entire Bangal ore composite district is fast becoming urbanized if not a Megalopolis and
Conurbation already. The Master Plan should cover a period of 10 to 15 years to be
implemented to cover all aspects of protecting, developing and maintaining the lakes.
Such a Plan would require enormous funds. For instance, the Bellandur Lake alone,
which is the biggest lake in Bangalore having about 915 acres of tank bed area, requires
about Rs.25 crores to clean up and maintain according to the Consultancy Report
prepared by the Voyants Solutions for the BWSSB. Such a comprehensive Lake
Protection and Development Plan would require funds in the range of Rs.25,000 crores.
The LDA should therefore prepare the Master Plan for seeking assistance from
Government of India funds such as Jawaharlal Nehru National Urban Renewal Mission
(JNNURM) and from international funding bodies such as the World Bank, Asian
Development Bank and the Japan Bank of International Cooperation. Preparation of
such a plan would require consultation with environmental and other voluntary
organizations, leading citizens, Town and Country Planners among others and the
consultants to prepare the Master Plan should be selected through Global Tender.

C) GOVERNMENT TO STOP ALL “REGULARIZATIONS’ OF TANK BED
ENCROACHMENTS: To prevent Bangalore, which was once described as the Land
of Thousand Tanks, from becoming a Land of Thousand Sewage Tanks, all these lakes
should be restored by stringent measures of remova of encroachments. It should be
mandatory that encroachment in tank-beds, |akes, water-bodies and Raja Kaluves should
not be regularized. Such regularization should not even be thought of because, apart

26 Action Plan Workshop for Rejuvenation and Sustenance of Arkavathi River Basin



from rewarding law-breakers and inducing further encroachments, it will destroy
whatever remaining mild climate of Bangalore and pave way for uncontrollable flooding
and environmental diseases and will destroy the very future of Bangalore. There is no
point in taking a soft view that “Poor people for their livelihood” have encroached upon
tank beds and some other “Innocent Persons’ have purchased plots in these tank beds
from bogus documents prepared by unscrupulous middle-men and corrupt officials.
Where public interest of saving a city is concerned there is no place for such misplaced
sympathy and misdirected generosity.

Those belonging to the Below-Poverty-Line classification who have encroached
upon tank beds and water-bodies and built hutments and dwellings on small sites of 20
ft x 30 ft or so can be given sites in the Government’s Revenue Department land and
BDA land encroached in Bangalore Urban district which is as much as 21,706 acres and
2,878 acres respectively. Especialy, the Revenue Department has been auctioning the
lands recovered from encroachment to builders and realtors. Instead, first preference
should be given to allot such revenue lands recovered from encroachers to these tank-
bed encroachers below Poverty Line and slum dwellers on removal of such tank-bed
encroachments. Similarly, the 2,878 acres of BDA land under encroachment should be
recovered by the BDA and the BPL tank-bed encroachers can be allotted sites in these
recovered lands.

D) POLLUTION CONTROL BOARD SHOULD PERFORM ITS DUTIES. The
Karnataka State Pollution Control Board has enough powers under the Water Act to
prosecute and close down the establishments of the polluters. However, in not a single
case has the PCB been able to bring these cases to the stage of filing charge sheet, let
alone securing punishment. It is seen that the PCB is concentrating selectively in issuing
notices to industrial polluters and completely neglect the damage to tanks and lakes
which is going to affect the health of the citizens of Bangalore.

There is a long list of environmental diseases caused by water pollution. Apart
from mosquito breeding and malaria, Bangalore already suffers from asthmatic and
respiratory disorders caused by flower pollen. According to the National Institute of
Environmental Health Sciences, the long list of diseases caused by environmental
deterioration are Asthma, Dermatitis, Emphysema, Goiter, Lead and Mercury Poisoning,
Nervous System Disorders, Osteoporosis, Pneumoconiosis, Queensland Fever, Tooth
decay, Vision problems, Xeroderma Pigmentosa, Yusho Poisoning and Zinc Poisoning.
Therefore, unless the Pollution Control Board prevents immediately the conversion of
Bangalore's tanks and lakes into Sewage Tanks and sump-drains, this city will become
a cesspool of filth and foul matter causing maor health diseases. The PCB should
therefore use its enormous powers to protect the environment and ecology of Bangalore
for which duty it is amply empowered.

It should insist on al the apartment buildings to install Secondary Treatment Plants
(STPs) which costs not more than Rs.20 per sguare foot of built up area which is
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insignificant in the cost of over Rs.1,500 per square foot of apartment flats. This will
also lessen the burden on the BWSSB to provide scarce drinking water which is now
being used for non-potable purposes also.

E) DIVERSION OF SEWAGE ENTERING LAKES AND BIO-REMEDIATION
TECHNOLOGY: There are proven methods of diverting sewage entering lakes (as in
the case of Ulsoor Lake cleaning up done a few years ago) and constructing “Box
Drains’ to restore the lakes. Also, the Clean-flow technology of Bio-Remediation under
which oxygen is pumped into the tank bed to kill the weeds and adding beneficial
bacteria and enzymes to keep the lake water clean even if some sewage enters through
storm-water drains overflowing into the lakes, should be taken up. There is no one
single, silver-bullet solution, solution to lake protection. All known methods as
practiced in various parts of the world should be followed.

F) STEPS TO BE TAKEN UNDER EXISTING LAWS:

The Revenue Department: The Karnataka Land Revenue Act has been amended
in 2007 under which an encroacher of any government land can be prosecuted and is
liable for an imprisonment of a minimum of one year which may extend upto three years
besides fine. Hence, the 2,488 encroachers of tank bed lands who have encroached
1,848 acres of land according to the survey of the Revenue Department should be
prosecuted and punished, besides removal of encroachment including buildings and
fixtures constructed on them.

The Forest Department and the Pollution Control Board should use its
enormous legal powers to protect the tanks and tank-beds under its control instead of
shirking its responsibility take the responsibility seriously and protect the lakes entrusted
to them.

The BDA, BBMP, BWSSB and KSTDC which also have been given 24 tanks to
be maintained should take the responsibility seriously and protect the lakes entrusted to
them.

G) A HIGH LEVEL REVIEW COMMITTEE: A high level Committee under the
Chief Secretary or Additional Chief Secretary should be formed to review the progress
of action on the above lines. Besides the officers it should also contain prominent
environmentalists, leading citizens and Voluntary Organizationsinvolved in lake matters
and civic affairs. Such a Committee should meet at least once in a quarter.
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Abstract

Human beings have always depended on aguatic resources for food, medicines
and materials as well as recreational and commercial purposes such as fishing and
tourism. Not only that, aquatic resources are considered as a heritage of a nation. In
addition, aquatic ecosystems have significant impact on migratory bird species that
use the water bodies as sanctuary and stop-over for food, breeding and nesting. The
main outputs emanating from the environmental destruction of the Arkavathy basin
include sewage pollution, illegal encroachment on wetlands, illegal quarrying and
sand mining (mud-lifting) on the basin floor, deforestation of catchment zones, the
use of heavy detergentsin laundry works in the water bodies, brick making factories,
etc. The impacts of Arkavathy basin management have been described in the context
of their micro-watershed zones. Therefore Conservation of our water resources
should be taken in the context of a human right. The Indian constitution recognizes
the basic fundamental right of its citizens, the right to a clean and healthy
environment. Pre and Post Stockholm Laws must now be enforced along with a
biodiversity-inclined restoration with the new impetus to protect our water resources.

Keywords: Arkavathy, Micro watersheds, Environmental enforcement

INTRODUCTION

Water is cradle of life. It is a basic human need and a finite life support system.
To protect this precious resource, one needs a stringent enforcement system meant for
its conservation, sanitation and supply. Environmental laws are meant to set standards
for what people and institutions must do to control or prevent environmental pollution
including water. After enactment it becomes the job of the central and state governments
to make sure that those who are subject to these environmental protection laws know
what they must do to comply. In this case there are central and state institutions called
the Central and State Pollution Control Boards respectively. Their primary role is the
enforcement of the Environmental Protection Act (EPA) and its constituent statutory
frameworks dating back to the Post Stockholm environmental laws such as the Water
(Prevention and Control of Pollution) Act of 1974. Protection of wetlands in the local
enforcement context (apart from the Ramsar Convention issues) is a duty of every
citizen of this country.
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Human beings have always depended on aquatic resources for food, medicines and
materials as well as recreational and commercial purposes such as fishing and tourism.
Not only that, aquatic resources are considered as a heritage of a nation. In addition,
aquatic ecosystems have significant impact on migratory bird species that use the water
bodies as sanctuary and stop-over for food, breeding and nesting. Nevertheless,
wetlands are one of the most productive ecosystems which can be compared to the
tropical evergreen forests in the biosphere and play a significant role in the ecological
sustainability of a region. Moreover, they are life supporting systems providing fishes,
forest products, enabling agriculture, water harvesting, improving flood control,
maintaining erosion buffering zones, containing plant gene pool, preserve wildlife, as
well as providing unique spots for human recreation. Therefore, they have immense
socio-economic and ecological importance even in the context of a real urban
development planning.

The urban aguatic ecosystems are strongly influenced by long term discharge of
untreated domestic and industrial wastewaters, storm water runoff, chemical spills and
direct solid waste dumping. All these released pollutants have a great ecological impact
on the water quality in the affected watershed regions. In this case, a high degree of
industrialization, urbanization, and other anthropogenic activities in Bangalore region
has led to the contamination of various micro-watersheds including those within the
Arkavathy Basin. This tremendous pressure of urbanization and urban sprawling is
severely devouring the rural environment destroying the watershed regions. The degree
of destruction varies between districts and taluks of Bangalore. With high population
density, shortage of monsoon rainfalls, and increasing water depletion, many fresh water
bodies in the basin are now polluted and disappearing. Relaxation in enforcement
options have only exacerbated in an unwanted destruction of the Arkavathy basin.

CAUSES AND IMPACTS OF POLLUTION IN ARKAVATHY BASIN

The main outputs emanating from the environmental destruction of the Arkavathy
basin include sewage pollution, illegal encroachment on wetlands, illegal quarrying and
sand mining (mud-lifting) on the basin floor, deforestation of catchment zones, the use
of heavy detergents in laundry works in the water bodies, brick making factories, etc.
The impacts of Arkavathy basin management have been grouped in the context of their
micro-watershed zones. The main factors influencing human-induced pollution in the
water shed zone include:

e Excess sediment/silt inputs caused by destructive form of land use and other
land clearance activities paving way mainly for housing, quarrying and
farming. Sediments destroy wetlands and block penetration of light into the
water column thus killing aguatic life-forms. They can also act as carrier of
nutrients and other pollutants that favor one array of species against the other
causing a disruption of species composition in that local ecosystem
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Excess non-point source nutrient inputs which originate from soil erosion in
the catchments. This contributes to algal outbreaks and growth of aguatic
weeds. This causes reduced oxygen levels that kill fish and micro-organisms

Agro-chemical pollution coming from agriculture, horticulture, and other
cropping schemes. These agro-chemicals such as pesticides, metal-complexed
inorganic fertilizers, volatile organic substances (VOS), poly-aromatic hydro-
carbons (PAH) can persist in lake sediments for a long time. The danger is
when the surface water volume filters through this sediment load towards the
underground aquifers, the chances are the ground water will have been
contaminated with those pollutants.

Excessive water withdrawals or diversions affecting the natural lake inflow
volume as against the outflow capacity. Increasing layouts in the basin zones
cause an uncontrolled mechanical piercing of ground water reservoirs with
large scale extraction of ground water for domestic and industrial purposes.
Moreover, the unused or abandoned tube-wells are converted as “flushing-
points’ to rid off unwanted domestic and industrial discharges.

Sewage and Industrial pollution caused by direct discharge of domestic and

industrial waste from surrounding industries and households. This can add
toxic chemicals, BOD, and effluents to a lake basin.

With these problems that started in the upper (catchment) zones of these micro-
watersheds, serious consequences to life and survival of the ecosystem emanate down
the basin in the water spread regions. The water is exposed to:

Domestic effluent and storm water discharges caused by untreated or poorly
treated effluents from lake shore communities. This exacerbates Biochemical
Oxygen Demand (BOD), reduction of Dissolved Oxygen (DO), and increase
in bacterial contamination. Other urban contaminants such as oils, organic
matter, heavy metals, also add to pollution load in these micro-watershed
zones.(e,g, Byramangala, Karihobanahalli, Nalakkaderanahalli, Dasarahalli,
Malathalli.

Shoreline industrial contaminants which can also change physical characteris-
tics such as temperature, turbidity, BOD, COD, DO, etc. These contaminants
can also cause ground water pollution. Byramangala and Peenya L akes are the
best living example of how a combination of municipa and industrial
pollution can render a pristine aquatic ecosystem into a virtual cess-pool.

Water extraction through irrigation purposes, causing pollution on crops and
also drying of lake aquifers. Thisis evident in lakes such as Chikkabanavara,
Madhavara, T.G. Halli, Byramangala, etc.

Loss of wetlands and littoral habitats as has now been experienced in a number
of recorded cases across the entire stretch of the Arkavathy basin from
Hesarghatta to Kanakapura region.
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e Severe encroachment of land immediately on the banks of the lakes. Cases in
the region have been documented in Madhavara, Malathalli, Ullal, Kengeri
Uppanagara, Komaghatta, Ramasandra, etc

So what happens in the water as a consequence of all these activities in the upper
catchments and in the in-lake basins? As a result, the aquatic habitats suffer from:

e Severely polluted, heavily turbid and colored water filled with heavy loads of
dissolved and suspended matter. This water is rendered as unsuitable for
human consumption — either for drinking, irrigation, or animal drinking.

e Unsustainable fishing practices causing decline in fish diversity as well
exposing health risks to human consumers. Various fish species are now
threatened and it seems now that “Jelebi” is perhaps the dominant variety
thriving in an increasingly polluted aquatic ecosystem of the Arkavathi basin.

e The decline in fish productivity causes inexperienced fishermen to resort to
introduction of exotic floral species (algal blooms) and faunal species (
foreign fish species) into lakes threatening the loss of indigenous fish species
as well accelerating the change in micro-floral and micro-faunal species
composition, e.g. Malathalli Lake case in March 2009.

e Weed infestations (Water Hyacinth, Amaranthus family, Ipomoea spp.; which
affect lake's water quality, interfering in navigation and water flow and
sometimes trigger development marsh lands.e.g. Ullal, Kamagondanahalli,
Narsipura, Kengeri Uppangara, etc.

e |rrigation of contaminated water into our croplands. As most of the water
quality of these tanks fail the standard guidelines required in order to prevent
our crops from being contaminated, still the same water is used to water our
plants regardless of the dangers and risks facing our consumers.

e Theground water extraction itself becomesan imminent danger to the people. As
most water testing facilities do not have adequate resources to check al the
industrial contaminants that may have percolated underground and into the
region’s ground water aquifers, it is hard to ensure a citizen these days of the
impending dangers of ground water contamination in his/her back-yard bore-
well.

CASE STUDIES ON SOME MICRO-WATERSHEDS OF
THE SOURCE OF THE BASIN
Bagalkunte:

This combination of two adjoined lakes is situated inside Bagalagunte Village at
Hesarghatta, 8th Mile Main Road, behind BMP Office and is known as Site No. 83 and
113 respectively. The immediate lake area is 4.7743 Ha. This series connect to
Hesarghata which is the command area and the connections can be improved by
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channelizing the area up to 600 acres of this site. Previous records show that the lake
was partially polluted then with 22 encroachment cases booked. It was recommended
then that the lake zone should be fenced; desiltation of the lake bed should be carried
out along with the cleaning and strengthening of the bund. In addition, planting of tree
species should be carried out.

The lake is surrounded by poor people and mainly by daily wage workers who are
engaged in construction and agricultural activities. The water and sanitation networks
are not fully and well developed and people use the tanks for sanitation calls. The lake
is dry and without water apart from the sewage pond that has grown out of the
surrounding domestic waste water discharges. Encroachment is so severe that
permanent houses have been built on the larger portions of the southern area of the dry
lake bed (S. No. 83) and on the bund itself.

The northern zone of the lake (S. No. 113) is still intact, though completely dry.
Waste water manholes are conspicuous inside the dry lake bed, The BBMP had planned
for aroad on the bund but Forest Department had put a case and stopped the work. This
bund connects the two adjoined lakes. There is an illegal graveyard next to the lake.
[ronically this site is also shared with adump yard and for ground water extraction using
the bore wells. Drinking water supply pipes are seen next to sewage drains. Surplus way
of the BBMP has been breached. There is one “rgja kalave” which has been
strengthened to improve the water inflow by the BBMP. They have aso formed storm
water drains. A local person named Chikkanna said that there was plenty of water 10
years back; but sanitary connections are only given now.

Several dominant floral species of conservation importance are seen on the banks
and inside the tanks. These species include Acacia sp.; Calotropis sp.; Indian Date Palm
Tree; Ficus sp.; Ipomoea sp.; Pongamia sp.; Kare; Cactus plant; Cocos nucifera;
Parthenium; Polygonum sp.; (ziziphus jujube); etc.

Major threats to the tank include no proper sewage management system around the
village and, naturally the entire unaccounted sewage flows untreated into the tank’s
basin. Most of the village's solid waste is dumped out in the open along the banks of
the tank. This includes domestic garbage; earthern materials; and plastic bags.
Encroachment has already cost the existence of the lake S. No. 83. It is aso evident that
Site 113 is aso being highly encroached with houses built right on the bank of the tank
with sewage outlets discharging their contents directly into the tank. The graveyard right
next to the tank poses a serious threat to the surrounding ground water resources. This
has the potential to contaminate the extracted ground water and hence threaten the lives
of the villagers who depend almost entirely on the ground water bore wells for their
drinking and cooking purposes.

Evidence of extraction of the tank’s sand/soil is conspicuous. Sand Mining
threatens the water retention capacity of a tank to store a requisite volume of surface
water enough to support the aquatic biodiversity of the area. This is synonymous to
“perforation” of a basin.
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It was recommended that: Legal action to be taken against al responsible for
physically encroaching Site No. 83. -Immediate Fencing of the Site No. 113 was to be
initiated. - Blocking of all domestic sewage pipes emptying into the tanks should be
carried out. - Diversion of major sewage channels to avoid contamination and hence
pollution of the lake; Prevention of all illegal activities around the catchment such as
solid waste dumping; sand mining; uncontrolled grazing; unaccounted ground water
extraction activities around the basin. With this, it was also suggested that a
development plan should include Rain water harvesting (underground storage to help
supply drinking water for the surrounding areas); Development of two island sanctu-
aries for avian diversity; - Desiltation in areas where sand mining has affected the
natural depth of the tank; BWSSB and BBMP, Asst conservator of forests should
prepare a report along with map and a report to be given by this core committee and
the committee will give its action report.

Chikkabanavar a

The lake is located towards the east of Chikkabanavara. Its registration number is
510. Its original area was 40.50 ha. The recent estimate suggested that the tank area was
reduced to 27.52 ha. The Karnataka State Remote Sensing Application Agency has
calculated the area to be at 33.0829 Ha. Possible depth of the lake is up to 10 ft deep.
Previous records from the Forest Department described the lake as free from weeds and
protected from developmental activities. The Forest Department recommended that the
lake should be fenced, desilting works carried out, bunds strengthened, plantation, and
repairs of weirs to be carried out. The KSPCB water pollution monitoring report in the
year 2000 stated that the lake had an incredible 7.7 mg/L Dissolved Oxygen which was
well within the optimum life supporting conditions of an unpolluted lake system. The
Biochemical Oxygen Demand was below 3 mg/L in most sampling stations of the lake.
Inorganic Phosphates were below 0.4 mg/L while average Nitrates concentrations were
at 1.2 mg/L. Sulphates were at an average 8.8 mg/L.

Nowadays, the lake is amost completely dry save for the deep zones which still
retain water holes crucial for drinking animals and small scale fishing. The entire basin
Is intact and with no severe encroachment. The eastern bank is bordered with a
Eucalyptus plantation, Coconut Groves, and Acacia Trees. Peepal Trees, and Indian Date
Palm Trees are dominating the bund zone of the lake. These are also called as Heritage
Trees or “ashwatha kattae”. They act as ecological indicators, ecological purifiers,
spiritual shrines, and birds' sanctuaries. The fruits of Peepal Tree are said to purify water
when falling in it. It is aso said that a lake with such trees around it is compared with
River Ganga. It is very important to note that it destroys flies in water. There is a higher
scope for restoration and Forest Department has taken care of the encroachment. Lichen
can be seen growing on the trees which indicate good air environmental quality of the
site. All king's canals are intact. The lake is more than 300 years old. It is reported that
in this area, one acre costs 1.5 Crores.
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Plants of ecological significance documented in the immediate periphery of the
lake include mangoes, peepal trees, Heppe (bassia latifolia- Maduca Indica), Euphorbia-
Croton, Neem, Calotropis, Ipomoea, Castor Plants, Rain Tree, Acacia, Eucalyptus,
Coconut Trees, Lichens, Honge Plants, Indian Date Palm Trees, Dattura Mettel,
Dodonia, Neem, Lantana, Pongamia, etc. The lake is used primarily for agricultural
purposes athough there is a sign of development of residential and other layouts on the
catchments around the lake. A brick making unit is seen on the western fringe of the
lake. There are no signs of intensive socio-economic pressures in the vicinity athough
the highest catchment peak has now been extensively cast open for construction and
other quarry activities.

Threats facing this micro-watershed include open casting of catchment areas. This
is the highest point of the area and effectively a critical catchment zone for rain water.
This hill top has been completely cast open. This resulting soil erosion and silt
movement poses a danger to the lake ecosystem as well as its bathymetric profile. The
demand for housing construction and land reclamation poses a new danger for the lake
as evidence of some mining inside the lake's bed is visible.

After joint inspection it was recommended that a Joint survey of the catchment area
to be put to action and assess the level of encroachment around the lake; immediate
steps to be taken to stop sand mining inside and around the lake's basin. It was vita
to prepare a plan to channelize water for minor irrigation department; - prepare a plan
to divert more water into the lake; planning for restoration of flood gates/sluices and
weirs; carbon dating to be done to estimate the age of the heritage trees around the lake;
removal of silt; and restoration of check dams.

Kamagondanahalli:

The name is derived from the local word “soil smell”. The tank’s registration
number is 508. It is located behind the Government High School, Abhigere Village. The
lake's surface area was 11.29 ha. According to BBMP, the lake's area was reduced to
6.34 ha, but the present Karnataka State Remote Sensing Application Center’s
calculation gives the tank’s area up to 9.5077 ha. Previous records from the Forest
Department showed that the lake was partially polluted with weeds with some case of
encroachment. The department recommended works to be carried including fencing,
desiltation, strengthening of the bund, repairing of waste weir, planting, and diversion
of channels. This lake series reaches catchment at Chikkabanavara. The Entire village
Is dependent on ground water from this lake. About 100 years back the water was used
for drinking.

The lake is at its normal water level. The lake is severely encroached from almost
all sides. Waste water manholes tower above the water inside the tank and even inside
the ‘cascade” outflow channel links that form the Hesarghatta hydrological series. The
lake is evidently alive with avian diversity indicating its critical ecological potential in
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supporting biodiversity. The lake provides a good source of fresh water fishesin the area
— this is one of the reasons for the presence of large diversity of birds in the location.
Animal grazing is aso seen around the lake. There was no sign of Eichornia Crassipes
in the tank. The tank is also rich with Sylvia sp.; Pistia, and Amaranathus sp. Also
Honge; convolvulaceae; Coconut Trees; Indian Date Palm Trees; Calotropis sp.; Acacia
sp.; Banana plantations; Areca Trees; Sylvia sp.; Mango Trees, Honge Plants; Castor
Plant, Pongemia; Dodonaea ujube , Cyperus sp,etc have been recorded on the immediate
periphery of the lake

The following are major threats to the tank: Destruction of Catchments - Being part
of the series around Hesarghatta area, the destruction of catchments such as that at
Chikkabanavara also affects the survivability of Kamagondanahalli lake as well.
Siltation and soil erosion from upland terrains can destroy the environmental quality of
this lake and reduce the volume of the tank's water. Severe encroachment by
construction and agricultural activities is threatening the lake's immediate basin and its
life forms. The banks of the lake bear evidence of the solid waste dumping. This
includes a heavy load of plastic waste which can be fatal to cattle and bird who use this
lake for drinking and food.

After joint inspection, it was recommended that: Fencing to be done immedi-
ately; all sewage and waste water inlets should be identified and blocked immediately;
De-weeding should be carried out to reduce the level of infestation; BWSSB,
BBMP, and Forest Department should organize a joint inspection visit to assess the
waste water trunk line. Restoration and protection and development of wetland storm
water drains should be replaced; Desilting is not required here. But a little bit of
improvement for birds by creating sanctuaries and tree parks should be done; Tree
park and kalyani (water holes) should be developed; and a joint of the nearby land and
survey of sewage inflow/outflow should be carried out.

Abigere

The original area of this tank given by BBMP was 8.0 ha. The KRSAC calcul ated
the area of the tank to be 17.4090 ha. The lake is totally dry and without water except
for a few greenish and polluted water holes that still provide fishing as the source of
food for the nearby poor residents. The lake bed has got a fine sand, evidence of the
economic potential of the area that also harbors quarrying activities from the nearby
catchment rock in the upland terrain on the left side of the bund. Alongside that quarry
area, there is a huge solid waste dump site with huge amount of earthen waste materials.
Encroachment is severe all round the lake with people having resorted to build even on
the leeward side of the bund. Sand mining inside the dry bed is rampant. Graveyards
have been illegally established on the upper banks. Bore wells have been constructed
beside this grave yard.

Several dominant floral species of conservation importance are seen on the banks
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and inside the tank. These species include Acacia sp.; Calotropis sp.; Indian Date Palm
Tree; Ipomoea sp.; Pongamia sp.; Honge; Tamarind Trees, Cocos nucifera; Lantana sp.;
Polygonum sp.; (ziziphus jujube);

Judging on the settlements around the tank, the lake is surrounded by both high and
low income groups of people engaged in quarrying, construction, grazing, and other
small scale agricultural activities. These activities pose an environmental catastrophe of
the lake. Quarrying is destroying the catchment around this lake. This disfigurement of
the basin could be responsible for loss of water harvesting potential of the basin and
hence drying up of the lake. A solid waste dump has completely encroached the lake's
bank from the left side of the bund. A milestone has been established to assert a right
of claim of an owner who encroached this area. Leachate from buried waste can also
pose a grave danger to ground water. Encroachment in the form of houses, grave yards,
grazing Site, quarrying, waste dump, is visible. The graveyard right next to the tank
poses a serious threat to the surrounding ground water resources. This has the potential
to contaminate the extracted ground water and hence threaten the lives of people. Sand
Mining disfigures the lake and threatens the water retention capacity of a tank to store
a requisite volume of surface water enough to support the aquatic biodiversity of the
area. This is synonymous to “perforation” of a basin.

It was recommended that ilmmediate demolition of encroaching structures to be
carried out; fFencing of the entire lake area to be carried out to keep off unwanted
activities such as fish and birds poaching, sand mining, defecation, grazing, and burial
activities; Quarry and dump site towards the lake catchment to be sedled off
permanently.

Doddabomasandra

Thelakeislocated at Vidyaranyapura.The original areaas given by the BBMP was
46.44 ha. The area was reduced to 40.90 ha. Presently, the area estimation by KSRSAC
gives the lake area at 38.2536 ha. The lake was restored under the Indo-Norwegian
Environment Program (INEP) at a cost of Rs. 340.96 Lakhs. The lake was later put
under Schedule B of the Public Private Participation Policy of the Lake Development
Authority (LDA) for expression of interest on Development Operate and Transfer
(DOT) basis. Three applicants showed their interest in taking up the lake under the DOT
Scheme Schedule B. These were M/s District Supply and Marketing Co-operative
Society Ltd, Bangalore Urban; M/s Subash Projects and Marketing Ltd, B’ Lore; and M/
s SIMCO Constructions Private Ltd; B’lore. The Government of Karnataka allotted Rs.
7.72 Lakhs towards Chain Link fencing Work around the lake.

The lake resembles a shallow marsh land with short grass and visibly used mainly
for open grazing of cattle. The waste water sluice gates have broken down and this
poses a danger of letting the sewage water drain back into the restored tank. Moreover
the sewage channels have been physically smashed at some points to connect sewage
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lines coming from the surrounding residential layouts. Encroachment is evident in
severa points of the lake. There is almost free and unhindered movement of people in
and around the lake. Although the faunal biodiversity is visible with a large contingent
of avian diversity inside the tank, there is little or scattered vegetation in and around the
lake apart from the grass and other small plant species. Solid waste dumps are visible
in many points of the banks of the tank. Some land of the forest department has been
encroached to build an apartment.

There is arich avian diversity in the tank but apart from small grassy vegetation
inside the tank such as amaranthus, very few trees are seen around the lake include
Castor, eucalyptus trees, Honge Trees, etc. During the inspection, a long brown water
snake, about 7ft in length was spotted swimming inside the shallow marshes of the tank.
The lake is located between a residential layout on one side and a business district on
the other. It is also exposed to open vehicular traffic.

Some layouts have had to smash the concrete sewage drains to channels their
discharge into the main divert channel. These gates were designed to check the inflow
and outflow of sewage in efforts to protect the lake from sewage pollution. These gates
are not working properly and this is threatening a possibility of the sewage being
pumped back into the lake. The lake has little or no dense vegetation cover. This reduces
the ecological significance of the lake is supporting a complex food web. Neglect makes
people to use the lake for dumping purposes. This threatens higher pollution levels into
the lake.

It was recommended that: Sluice gate to repaired immediately; Fencing to be
implemented without delay; aAction to be taken against encroachers and dumpers; The
islands should be developed by planting higher trees to improve dense vegetation cover;
The broken sewage channel points should be sealed back and action against violators
should be taken.

Tindlu:

The lake is located behind Vidyaganapathi Temple, Vidyaranyapura. The templeis
constructed in the lake. The original area as given by the BBMP is 16.20 ha. At present
the lake is reduced to 6.38 ha. The KSRSAC gives the lake area at 4.765 ha. The lake
was developed with state funds between 1999 and 2000. The lake was desilted;
wetlands constructed; sewage channels diverted; and bird islands constructed with
jogging path and paragola. Also fencing was done. The lake has no water and, like
Doddabomasandra, resembles a shallow marsh land with short grass and visibly used
mainly for open grazing of cattle. There is a visible presence of dense vegetation cover
around the lake. The lake is intact and requires small scale restoration works such as
cleaning and removal of boulders from the lake bed.

There is arich floral diversity around the tank. They include Honge; Neem Trees;
Wild Date Palm Trees, Eucalyptus, Acacia; Coconut; Peepal Trees; Cyperus, Mango
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Trees, etc. The fenceis breached and the banks of the lake are encroached by apartments
and villas. Grazing of cattle inside the lake is also visible. Neglect of the lake makes
people to use the lake for dumping purposes. It was further recommended that: fencing to
be implemented without delay; aAction to be taken against encroachers and dumpers;
The islands should be developed by planting higher trees to improve dense vegetation
cover.

Narsipura Tank

The lake is located inside BEL layout, Vidyaranyapura. The tank registration
number is 350. The original area as given by the BBMP is 8.51 ha. The KSRSAC gives
the lake area at 3.3634 ha. The lake was developed with state funds between 1999 and
2000. The lake was desilted; wetlands constructed; jogging paths constructed; handle
bridge built and fencing done. A Bird island was also constructed.

The unique feature about this lake is that a Sewage Treatment Plant (STP) to
accommodate sewage management of the surrounding BEL layout was constructed to
treat the waste water before releasing it into the a constructed wetland before reaching
into the water spread zone. At the outset, the project was hailed as one of the best
sustainable, green technology in trying to save the urban lakes. But the sewage facility
broke down and started pumping untreated and raw sewage directly into the lake. What
followed was a mutual accusations between BBMP and BEL on the responsibility of
repairing the sewage facility.

Despite its biodiversity richness and permanent water capacity, the lake is severely
polluted with extreme levels of eutrophication. There is a severe weed infestation
including water hyacinth, amaranthus and blue-green and brown algae. The lake
surroundings have been turned into domestic solid waste dump sites.

Thereisarich floral diversity around the tank. They include Bamboo, Amaranthus;
Eichornia Crassipes, Honge; Neem Trees, Wild Date Pam Trees; Eucalyptus; Acacia;
Peepal Trees;, Cyperus;, Mango Trees; etc. Water fowls and other birds are also visibly
present in the lake. The Dysfunctional Sewage Treatment Plant (STP) poses grave
ecological danger and serious human health risk if not contained and repaired. Neglect
of the lake makes people to use the lake for dumping purposes. It was recommended
that the broken STP should be immediately repaired; and fencing to be strengthened.

WHAT ISSUES SHOULD BE TACKLED TO SAVE THE BASIN?

We have always been focusing more attention on ecological engineering of
restoration specifics (even when these engineering methods have resulted more on
negative impacts in the ecology of the watershed zones than its positive effects) than on
the holistic approach of the entire problem itself —the legal obligation of prevention of
such destructive factors. All this time we have stood on the fence watching helplessly
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as serious environmental crimes are committed against our wetlands. In this scenario,
where we have grown accustomed to unethical restoration of our micro-watersheds with
little effective results and often in the name of “beautification” and “desiltation”, it is
like treating a victim of a crime without punishing the culprits who committed such a
crime. Nevertheless, even when it comes to treatment — we apply wrong and
sometimes perilous medicines of treatment. What is left of our yearning for solutions
is not only in the academic institutions and engineering board rooms, but back to the
constitutional tools that empower our nation and people to intervene in the name of law.

Conservation of our water resources should be taken in the context of a human
right. The Indian constitution recognizes the basic fundamental right of its citizens; the
right to a clean and healthy environment. Article 21 of the constitution insists that no
person shall be deprived of hisher life or personal liberty except according to the
procedure laid down by law. By this article, the Supreme Court of India in the case of
Subhas V Sate of Bihar held that the Right to Environment is a fundamental right of
every citizen in India as included in the right to live. The ruling states that the State has
the responsibility to protect the environment as laid down under the Article 51-A(g) of
the Constitution of India. In other words, the Supreme Court underscores the fact that
environmental rights indeed are human rights and they constitute everything from civil,
political, economic, and social rights of people and communities in general. This link
is inseparable. Therefore there is an obligatory duty on the part of law makers of the
state and the country to ensure that the right to water involves the mandatory protection
of our water resources.

The Use of Common Law on Water Pollution:

Common Law in India continues to be enforced under the Article 372 of the
Constitution of India in so far as it is altered, repealed, or amended by a competent
legislature or other authority. People can fight environmental crimes, and especially
water pollution crimes under the Law of Torts. The Tort liabilities for environmental
pollution were and still are made available under the context of Public Nuisance,
negligence, and Strict Liability; and Damages & Injunctions. Remedies found on Public
Nuisance law include crimina prosecution for the offence causing public inconve-
nience; criminal proceeding before a magistrate for removing pubic nuisance; and civil
action by advocate general or by two or more members of the public with permission
of the court declaration, injunction, or both.

In 1987, M.C. Mehta successfully used Damages remedy in M.C. Mehta v Union
of India in a Shri Oleum Gas leak case. Mehta argued for the principle of “absolute
liability” (Polluter Pays Principles) as laid down in an 1868 England Case known as
Rylands v Fletcher. Earlier the court held that the rule laid down in Rylands v Fletcher
was more than a century old and that it could no longer address the current problems
fully. But Supreme Court of Indiaruled that when an industry is engaged in a hazardous
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or inherently dangerous activity (to environment) the enterprise is strictly liable to all
those who are affected by that incident without any exception as laid down in Rylands
v Fletcher

The Use of Post Sockholm Laws in Fighting Water Pollution:

Until the coming of the Environmental Protections Act, 1986, prosecutions under
the Indian environmental laws could only be done by the Government. Public interest
groups or citizens had no statutory remedy against a polluter who discharged effluents
beyond legally permissible limits other than those in common laws. But now, under the
Section 19 of the EPA, a citizen could now use the law to prosecute any polluter/
company BUT provided that a 60-Day notice was given of the intent to prosecute. Based
on this provision the Water Acts were amended to fall in line with the above EPA
provision. Section 49 of the Water (Prevention and Control of Pollution) as amended in
1988 provided that new window of citizen’s enforcement of environmental laws of India
other than those of the common law.

Public Interest Litigation:

A PIL is a constitutional right. Article 32 and Article 226 of the constitution
empower a citizen to move the Supreme Court and High Courts, respectively, for a
direction to the State for restoring a fundamental right. PIL came into existence in the
early 1980s when reformist and activist judges such as PN. Bhagwati and V.R. Krishna
lyer started creative interpretations of the law to allow citizens not directly affected by
an injustice to file petitions in court on behalf of those less privilege and therefore
unable or reluctant to approach the court. This ushered in a new genre of cases known
collectively as Public Interest Litigation. M.C. Mehta cases perhaps bear the highest
tone of judicial activism never seen before in the legal aspects of environmental
enforcement. A landmark M.C. Mehta case was the petition that moved the Supreme
Court for prevention of nuisance caused by the pollution of River Ganga in order to
protect the lives of the people who make use of its waters. Moreover, in Indian Concil
v Enviro-Legal, the Supreme Court of India entertained a petition of the people living
in village due to sludge waste left out by closed-down industries which caused heavy
damage to the environment. The Court ordered a remedial action be taken and
compensation be given to for the silent tragedies in line with the Mehta's “Absolute
Liability Principle”

THE ROLE OF ENFORCEMENT AGENCIES

Any Environmental legislation is based on resources and tools for enforcement.
Any pollution control authority must require instruments for such regulatory approach.

Action Plan Workshop for Rejuvenation and Sustenance of Arkavathi River Basin 41



These include a variety of economic incentives, fair, efficient, relevant and updated
regulation with accompanying environmental standards and norms; effective guidelines
for enforcement and effective public participation.

For a long time since 1974, many polluters have disregarded the directions of
pollution control boards and violating the conditions of consent with impunity. This is
because since from the start, PCBs have not been fully empowered to exercise coercive
powers of their own; and most part of this comes form the clash of jurisdiction of
powers. The core of contention is the fact that PCBs face hostile legal provision for
penal action against polluters.

Overdependence of the lega system is perhaps one of the maor problems
engulfing enforcement actions by the PCBs. Unlike several other countries such as the
US, UK, Canada, and Australia where regulatory agencies have clearly defined mandate
to prosecute polluters without approaching the courts of law, in India, PCBs are required
to approach the judiciary for this purpose. This often encourages legal wrangling by
polluters. In accordance to the EPA, the PCB must file a case before the lower court for
action against a polluting unit and therefore the “onus of proof” is aways vested with
the PCB. The fact is lower courts are too busy to devote enough time for environment
related litigations, unlike in the case of Supreme Court and Green Benches of Higher
Courts. As a result, thousands of legal cases filed by PCBs against polluters are still
pending for many years. Nevertheless, in the number of cases where decisions have
been reached, polluters have been given benefit of the doubt because of failure of PCBs
to satisfy the courts with the “onus of proof”.

Polluters also engage in prolonged legal wrangling even after convictions to escape
deterrent penalties. They recruit highly paid professiona lawyers to plead with their
cases whereas the PCBs are disenchanted with the legal procedures. This is why most
PCBs would rather go for an arbitrary decision by taking direct action as under Section
33(A) of the Water (Prevention and Control of Pollution) Act, 1974. This sometimes
comes with heavy legal consequences against the PCB, as seen in the following
examples:

For example, in M/S Delhi Bottling Co Pvt. Ltd v Central Pollution Control Board
(1986), the question was whether the procedure under Section 21 of the Water
(Prevention and Control of Pollution) Act, 1974, was necessary to collect legal samples
for analyses under section 33 of the Act and whether the sample had been collected
according to the procedures required for collection of a legal sample as under Section
21(5) of the Act. The Delhi Court held that Section 21 was not properly followed by the
PCB and therefore the sample was not admissible as evidence. Also in Mahabir Coke
Industry v Pollution Control Board, the PCB directed the closure of industry as per
Section 31(A) of the “Power to Give Directions’. It was held by the court that the
sample was not taken in accordance to the Act.

Another example of legal wrangling is in Mandhu Distillery Pvt Ltd v M.P.
Pradhusahn Niwaran Mandal (1995). A question was whether Section 33(A) of the Act
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which explains a power of a board to direct closure of industry and regulation of
electricity was restricted or not. The court ruled that the respondent (PCB) issue fresh
show cause notices and take samples for analysis to issue proper directions.

In M/S Suma Traders v Chairman, Karnataka Sate Pollution Control Board, the
case was whether the Chairman of the KSPCB had any competence under the Act to
pass any order under Section 31(A) and Section 15 of the Act. The court held that the
Chairman acted in arbitrary manner and that this was a misuse of statutory powers. The
PCB’s order was suspended by the court and so the Chairman as his personal liability
had to pay Rs. 2,500/- to the petitioner.

CAN CITIZENS BE ACTIVELY INVOLVED?

It is important to note here that citizens have been explicitly excluded from legal
monitoring and enforcement action. Their public participation has been limited to a few
areas such as PILs; public hearings for EIA; and under Citizen's suits. Somehow there
is a feeling in from the public viewpoint that many post-Stockholm statutes have
connived in letting a polluter use legal loopholes and get away with their environmental
crimes. What underlines this opinion is the fact that citizens are not allowed to present
legal samples in a court of law.

A development of a citizen’s enforcement culture is therefore a very important
step. In the face of administrative inefficiencies in environmental investigations and law
enforcement, our present environment desperately needs citizen's help. It is much
cheaper and more efficient to develop citizen's involvement in a fight against
environmental crimes. Certainly, any citizen would know what is going in their locality.
They can easily identify pollution situation and hence identify a pollution source.
Citizens can work with the PCBs in obtaining documents on the suspect industries
under the right of information provision; they ¢ an also check whether something is
being done about an environmental problem in their locality. Since we have recognized
environmental laboratories across the country, citizens can approach local or nearby
environmental laboratories for identification of a pollutant, its sampling and subsequent
analysis. Contacts to various regulatory agencies such as the PCB can be established in
case of a pollution problem. Eventualy, a citizen can proceed with legal action by
exploring various judicial gateways.

CONCLUSION

It is clear from the above accounts of various legal environmental aspects that both
pre-Stockholm and Post-Stockholm provisions are as much important when mutually
taken into account as they would be if taken separately. There is a need to improve
penalties in common law provisions so that they cam match up with the impact of
environmental crimes. Bar of jurisdiction as laid down in the Water and Air Acts should
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not be allowed to interfere with the Common law jurisdiction. Justice is a fundamental
right of every citizen and so it isimportant that citizens should be empowered to present
legal sample in the court of law. The right to know is a basic pillar for environmental
justice and denying a citizen that right is equal to denying the citizen the right to fight
pollution crimes. Despite their success, PILs still do not entirely gives a citizen the right
of clams or compensation. Moreover, in India, many environmental lawyers are
classified under the ‘pro bono” .

The most important part in the post-Stockholm statutes is the ability of citizens to
pursue environmental justice in various legal gateways one of which involving the
inclusion of the Government Agency in fighting the environmental crime. Pollution
Control Boards have been given clear and visible powers to make sure that the industrial
facilities comply with the laws laid down and what enforcement is carried out at
maximum efficiency. But, clearly, the only way to carry out environmental enforcements
Is the active inclusion of ordinary citizens in ensuring that the environmental laws of the
land are not flouted.

In view of these observations, it is our recommendations that the following be
made:

a) Sewage Pollution: Diversion of all sewage lines from the lake bodies and
indeed from the “nalas’ such as the vrishabavati is imperative and necessary.
A Buffer zone should be set between settlements and wetlands and all sewage
sources around wetlands should be identified and traced using GIS database
generation. The current system of alowing a volume of raw sewage into
oxidation ponds and then into wetlands before flowing into water spread area
is not sufficient and adds to water pollution because of the magnitude, nature,
composition, and volume of raw sewage entering wetlands. Mechanized STP
treatment systems are now a must to treat the raw sewage before entering the
wetlands.

b) Encroachment: It is important to declare a universal rule on the demarcation
of buffer zones that would be free of any form of anthropogenic influence —
domestic, industrial, or agricultural — from the shorelines. Encroachment
prohibition should also include illegal connection of sewage lines from
domestic and industrial sources. The buffer zone should be demarcated clearly
and information on the status stored in GIS Databases. Reforestation in these
zones should be encouraged and the wetlands be declared as lung spaces for
carbon sinks.

c) Quarrying in Wetland Zones: Due to rapid growth of the city and its physical
expansion of population and settlements, quarrying in urban and peri-urban
centers and especially alongside the wetlands and catchments should be
prohibited. Quarrying destroys physical feature of the catchment basins and
increases soil and sediment influx into the wetlands. Immediate prevention of
open cast quarrying sites within wetlands should be carried out. The sites
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should be rehabilitated and protected from being turned into land fills.

d) Sand Mining in Lake Beds: Sand mining of lake beds is a mortal threat that
not only threatens to destroy the aguatic, micro and benthic biodiversity of
wetlands, but also “perforates’ the lake's original lake bed floor. This affects
the surface water volume balance of the lake water and results in reduced
water retention capacity. Moreover, the filtering capacity of the lakes in
ground water recharging is affected. Sand Mining therefore should be
prohibited and measures enforced to protect shallow lakes from being
exposed.

e) Deforestation: Deforestation erodes the catchment basins of important floral
diversity needed to control floods and absorb pollutants in water before they
reach lakes should be protected from deforestation. Deforestation also leaves
the catchment bare and precipitates influx of soil and sediments, and other
pollutants. This can be done through controlling resource exploitation of
wetland resources and preventing encroachment and grazing.

f) Brick Making Factories. These factories are responsible for discharge of
waste materials and other factory washouts into the lakes. These factories can
be as damaging as the industrial effluents as the washouts are allowed to enter
fresh into the water. These factories should be prevented from operating
anywhere inside the wetland zones.

g) Suspending Aquaculture and Irrigation associated with studied wetlands:
Given the magnitude of pollution on the studied wetlands, it is imperative to
call upon the suspension of al fishing activities in these lakes to allow further
studies on the magnitude and impact of pollutants in the fish species with
respect to human health. Moreover, further studies on irrigation water coming
from these microwatersheds need to be engaged as the present study reveals
risk involved in using polluted water coming from these lakes on crops used
by human beings.
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GROUND WATER RESOURCES IN
ARKAVATHI BASIN

Dr. T. N. Venugopal* and C. S. Ramasesha?
1 Former Additional Director, Department of Mines and Geology
2 Former member Central Ground Water Board

INTRODUCTION

Arkavathi basin cover parts of Bangalore and Ramnagara districts. Ground water
in the basin is mostly in the fractured aquifer as the weathered aquifer has been
exploited over the years. As the basin forms part of urban agglomeration, hydrology of
the basin is changing fast due to urbanization. This has also affected the quality of
ground water in the basin. Therefore, there is need for protecting the precious ground
water through proper land use practices, preventing pollution of ground water by point
sources, proper waste disposal (solid as well as liquid) and large scale rain water
harvesting programme in the basin.

Location: The Arkavathi basin is to the west of Bangalore city, covering parts of
city area. It covers an area of 4253 sqg.km. The basin is between longitudes 77°12" x
77°41’ and latitudes 12°15" x 13°24.

Geology: The basin isunderlined by old crystalline basement rocks. The main rock
units are gneisses and granites with intercalation of meta-volcanic, schist and quartzites
of Dharwar greenstone belts. At places, lateritic crusts on the Achaean basement are also
noticed. Charnockites are also found in the south-western portion of the basin. There are
number of dolerite dykes cutting across gneisses and granites.

Hydrogeology: Ground water in the basin occurs under unconfined conditions in
the weathered horizon and partly semi-confined conditions in the fractured horizon.
Aquifers in the basin have low storage co-efficient. Weathered and unconsolidated
aquifers over lying the bed rock has dlightly higher storage co-efficient. Dug wells in
the area tap ground water from the wesathered zone and bore wells are tapping ground
water from the fractured zone.

Geomor phology: The basin is characterized by undulating landscape with rolling
topography. The land forms have undergone extensive pedi- plantation leading to a
landscape of low relief with granite inselbergs. Out crops of closepet granite often form
several meters height and look like large plugs. In the basin, two different topographical
units can be distinguished. The northern part is a plateau at an average elevation of
about 900m above MSL with shallow valleys and a few inselbergs. The highest relief
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isformed by Nandi hills where the river Arkavathi originates. The southern and western
part of the basin has more pronounced relief. The south-western boundary of the basin
is formed by massive granite hills. The river Arkavathi joins the river Cauvery at the
southern tip.

Drainage pattern: Arkavathi river flows in the north to south direction. The
stream pattern in the southern and western parts is angular indicating structural control.
The main stream is joined by number of tributaries. Lower order streams form dendritic
pattern.

Climate: Climate in the basin is generally salubrious. Lowest temperatures are
recorded during December and January. Temperature increases gradually during the
subsequent months. Maximum temperatures are recorded during April / May. The mean
annual rainfall is 840 mm. There is variation in rainfall from year to year and aso from
station to station. South west monsoon is during the months of June to October & forms
the main rainy period.

Vegetation: Agricultural activity isimportant in the basin. Traditionally, crops are
grown during the monsoon and winter season. Rain fed crops are ragi, pulses and oil
seeds and paddy is grown in tank commands. As a result of increased bore well
irrigation, cropping pattern has changed. In bore well commands crops like mulbery,
sugarcane and other cash crops are grown.

Ground water monitoring: The Department of Mines and Geology (DMG) and
the Central Ground Water Board (CGWB) are monitoring the ground water levelsin the
basin through dug wells and bore wells. The frequency of monitoring is monthly by
DMG and quarterly by CGWB. . Over a period of time dug wells have become dry and
are being replaced by bore wells. Both the organizations have installed digital water
level recorders (DWLRs) in some of the monitoring bore wells. Ground water levels and
ground water temperatures at a frequency of 6 hr. are being recorded in these DWLRs.
Shallow ground water levels are recorded during September / October and deep ground
water levels are recorded during April / May months.

Computation of Ground Water Resources. basin Arkavathi has been divided
into four sub-basins and ground water resource estimation has been carried out by DMG
& CGWAB. Annual recharge has been computed by adding monsoon and non monsoon
rainfall recharge, return recharge from irrigation and seepages from surface water
bodies, canals and water conservation structures. Annual ground water availability is
computed by deducting unaccounted natural discharge from annual recharge as
suggested in Ground water Estimation Methodology — 1997 (GEM-97). The annual
recharge details are shown in Table-1.
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TABLE 1. GROUND WATER RESOURCESPOTENTIAL OF ARKAVATHI

BASIN MARCH-2004

Ref?;ige flr?oer:lh;rr?eer Recharge from Recharge from I_\latural
] : - other sources Total Annual Discharge Net Ground
Code of Rainfall sources Rainfall during - ;
S. . X during non Ground water during Non water
the water during during non Non monsoon e
No. monsoon Recharge Monsoon Availability
shed monsoon monsoon season
season (HAM) season (HAM)
season(H season (HAM) (HAM) (HAM)
AM) (HAM)
1 4B3B5 3111.58 1474.35 1471.16 1083.34 714043 357.02 678341
2 4B3B6 565.01 3540.65 866.31 682.73 5654.70 282.73 5371.96
3 4B3B7 2020.62 609.36 467.13 968.62 4065.73 203.29 3862.44
4 4B3B8 3023.52 3982.33 1400.74 2517.66 10924.25 546.21 10378.04
Total 8720.73 9606.69 4205.34 5252.35 27785.11 1389.25 26395.85

Projected Ground water resources as on march 2004:Ground water resources
are computed as on March, 2000 and the same is projected for March, 2004. For the

purpose of computing resources for 2004, draft has been projected by taking projected

population and ground water abstraction structures. As per the Minor Irrigation Census
2000-01 data, it is observed that during the initial period of the decade the growth rate

was very high and it is very less during 1999-2001. Considering these factors a growth
rate of 5%for bore wells is used to determine the projected number of structures and

irrigation draft. Ground water extraction necessary for domestic and industrial purposes

has been estimated using rate of growth of population. The stage of development and
categorization are shown in Table 2.

TABLE 2. STAGE OF DEVELOPMENT ARKAVATHI BASIN

Net Ground Existing ground Existing ground Existing AIIocatl‘on for Existing
water draft for ground domestic and
Sl Code of the water water draft for domestic and water draft industries for Stage of CATEG
No. water shed Availability irrigation - : development ORY
(HAM) (HAM) industries for al uses next 25 years (%)
(HAM) (HAM) (HAM)
1 4B3B5 6783.41 12165.32 72328 12888.60 1005.36 190.00 OE
2 4B3B6 5371.96 7647.11 509.36 8156.47 708.01 151.83 OE
3 4B3B7 3862.44 6589.26 208.13 6797.39 289.30 175.99 OE
4 4B3B8 10378.04 17126.95 899.79 18026.74 1250.70 173.70 OE
Total 26395.85 43528.64 2340.56 45869.2 3278.37
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The summary of ground water resources of Arkavathi Basin is as follows.
1. Net annua ground water availability 26395.85 HAM

2. Exisiting ground water draft for irrigation = 43528.64 HAM
3. Exisisting ground water draft for domestic and
industrial water supply =  2340.56 HAM

45869.20 HAM

4. Exisiting ground water draft for all uses

5. Allocation for domestic and industrial water supply
for next 25 years.

6. Net ground water availability for future
irrigation development = Nil

7. Stage of development 172.70 %

3253.33 HAM

CONCLUSION

The Arkavathi river basin suffers due to the large-scale pollution from untreated
sewage let into the river from the urban area. There are different types of industries,
which are discharging effluents into the river. The river haslost its assimilating capacity
due to the reduction in the run off generated due to the change in the land use pattern
due to urbanization. Net result is that both surface water and ground water in the region
are polluted. As can be seen from the ground water resources estimation the entire basin
comes under over exploited conditions. This is due to the fact that in the absence of
fresh surface water resources there is no alternative except to tap ground water resources
for domestic and irrigation needs.

Way Forward: Under the above circumstances it is necessary to avoid mixing of
fresh water with the sewage to make rivers pollution-free in turn protecting the ground
water from contamination.Large-scale artificial recharge measures may be initiated in
the basin to abate the already polluted groundwater aquifer system. All efforts should
be made to treat the sewage generated and reuse the same instead of letting it in to the
river. Stringent action may be taken against the industries, which are polluting the river
from the effluents. Proper monitoring system may be put in place to asses the damage
already caused to the water resources due to the pollution and take immediate measures
to regjuvenate the river.
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ARKAVATHY INFORMATION REPOSITORY — A MEANS
TOWARDS MANAGING WATER RESOURCES

Dr. V.R.Hegde
Geoinformatics Specialist

THE SITUATION

Phenomenal growth of the Bangalore city as a result of rapid industrialization,
economic activities and the consequent demographic expansion has brought in
considerable pressure on the water resources in the region in general and on the
Arkavathy river in particular. Though ambiguous, it is true, absence of innovative
approaches in planning in Thippagondanahalli Reservoir catchment of Bangalore
Metropolitan Region has lead the developmental activities that have created more
disorder in the system, than alowing sustainable use of its natural resources. The studies
carried out have indicated that the Arkavathy catchment has the potential to provide
necessary services to the human enterprise, if proper strategies are adopted for
sustainable use and abuse of the system.

Water, by its mere existence does not represent a resource. It becomes one,
when it is easily accessible and available at a place where it is needed in the
quantity and quality required. The aspects related to water becoming a resource
need to be understood, described and presented to its stakeholders. It is the
stakeholders who determine the health of the system aso one of the system
components. The water in the Arkavathy river catchment has conflicting stakeholders
as follows:

e About 1.5 million (approx.) urbanites looking for quenching their dinking and
other domestic needs,

e Almost one million of the rural community, along with their livestock looking
for irrigationa as well as drinking requirements.

e Huge industrial estates looking for processed water as well drinking supplies

For every requirement mentioned above, the administration has built apparatus
such as huge number of minor irrigation tanks, reservoirs like Hesarghatta and the TGR
for urban water supply and Manchanbele reservoir for irrigation. Besides these, large
number of (may be more than few thousands) borewells have been sucking water from
the subsurface for both drinking and irrigational needs across the catchment. In addition
to the natura input i.e., the rainfall that builds the potential of water resource in the
catchment, there has been an imported component also. Few hundred MLD of Cauvery
water is being let in to catchment after use for various purposes.
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THE REQUIREMENT

It has been a fact that the all the reservoirs in the Arkavathy catchment do not
receive designed inflows and as consequence reduced storage of water. Further, itisalso
the apprehension that flow duration as well as the volume in the river course has
reduced and the river many not be helpful anymore. At certain places the pollution
menace has posed threat to the very use of even groundwater. The diagnostic appraisal
and analysis of the system carried out earlier by ISRO/IN-RIMT has been able to bring
out the problems developed due to the absence of proper management and has been able
to help identification of programs of action. It is apparent that the entire society
including men-women, landless labourers, farmers, researchers and the policy makers
and above all, system managers — the institutional personnel should act to improve the
situation. It is necessary that emphasis on two important issues can help to create and
support the emerging new professionalism of water resources management. They are as
follows:

1. Setting up an Information Repository — both spatial and non-spatial obtained
from methodological research to bridge gap between subjects including main
river and its tributaries, the system of tanks and reservoirs, communications
and

2. Dissemination of the information, monitoring and training which stresses field
work and learning from farmers.

New professionalism means looking at the system in its entirity — the stakeholders
(people —urban and rural, farmers) and orientation towards optimal utilization of the
resources and apart from the mere engineering projects of construction but also
operation. Research mentioned here pertains to the learning and linking process where
in the results obtained through improved and latest techniques/methods need to be
correlated with problems manifested and attempts to establish links between results and
system elements, so that a compromising, amicable methodology develops in the
process.

ARKAVATHY INFORMATION REPOSITORY

Up-to-date spatial information about the Arkavathy catchment is essential for
effecting a better water management because it facilitates comparative as well as
realistic analysis of the conditions prevailing in the catchment. The location of each
stream, tank and other details like the design discharge of each of these are important
inputs. Also, the land use pattern, extent of the area under different cropsis crucial for
understanding the water requirement at discrete level. Further, information on rainfall,
its distribution across the catchment, runoff potential at micro-watershed level, water
quality variation, depth to water table, other infrastructure, socio-economic aspects
become handy for devising better management procedures. These are to be organized
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around a Geographical Information System (GIS), a better facility for analysis and
decision. Therefore, looking into the existing procedure of data/information manage-
ment, it is suggested to develop a strong spatial information system for the Arkavathy
catchment and make it accessible to the stakeholders.

Arkavathy Information Repository (AIR) will be the core engine and beginning of
the process of regjuvenation of the river. It is essentialy a spatial as well as attribute
database engine with a capability of analysing and acting as a decision support system.
It provides inputs to and receives feedback and facilitates development of management
plans. The performance monitoring and analysis should be the built-in facility of
repository. It should be a customised geographical information system (GIS) having a
reliable database support. Following information should be the input to the AIR that
needs to be updated as and when there are changes:

- Drainage network — detail information on river, trunk stream and other
streamlets, tanks and the command served by each tank

- Information on climatic as well as dally rainfal (humidity, temperature,
evaporation/ evapo-transpiration etc.).Rainfall variation information — derived
map of rainfall distribution and updated on regular basis and runoff potential
at each micro-watershed

- Land parcels information - the individual survey numbers in the villages and
cropping pattern

- Spatial information on location of borewells (borewell census), average
extraction of groundwater, groundwater quality and depth to water table.

- Information on soils at parcel level, regarding its fertility, permeability and
irrigability.

- Information on genera infrastructure (transportation network, communication
linkages, power supply etc.) and market, trade and commerce.

- Village level up-to date socio-economic information.
- Information about the reservoir storage and inflow into the reservoir

Since the envisaged AIR is a computer based information system, a mechanism has
to be there for feeding the desired information into the system which calls for setting
up multi-disciplinary team of professionals. Once the desired data sets are integrated in
the system, with iterative trials, a decision support system could be developed and
customised. The role of AIR in water resources management is not only to facilitate
better management decision and procedures, but also to act as an “on line infor mation
system” to the farmers of the entire command and to the policy makers also. Therefore,
a facility for processing and updating the value added information from the remote
sensing satellites has to be integrated to it. The main station of AIR may set up a a
convenient location and information be centrally updated and should be available over
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internet to others. The proposed repository envisages maintaining a reliable spatia
database on the river catchment. Generating, collecting, collating and organising the
spatial information are only one time affair. Any changes in due courses could be
detected easily as the mechanism proposes adoption of remote sensing techniques for
spatial data capturing and processing.
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INTEGRATED APPROACH AND SPEEDY LAWS ARE
NEEDED TO REJUVENATE ARKAVATHY

Dr. K. Shivashankar

President, Environment Protection Institute
Retd Professor & HOD, Agronomy/Forestry, UAS, Bangalore.
dr.shivashankar@gmail.com

Introduction -dependence on Arkavathy Water for Bangalore

Bangalore City and Arkavathy River, an important Tributary of Cauvery River
remained inseparably linked till a few decades back, as the city’s one third of water
supples were met by this tributary through its Reservoir at Thippagondanahalli. Even
now, when the River is dying, when catchment area has been abused with harmful
effluents from various sources,and when the riverbeds have been snatched and usurped
for urbanization, that link of potable water supply of water for the growing population
of the city cannot be severed. On how many more Phases of Cauvery Water Supply can
we depend for meeting the demands of water at huge costs and perhaps, at the risk of
turning Cauvery itself into a Dry River Bed in 3 to 4 decades!

The 1st Phase, 4th Stage of Cauvery was executed at Rs 1072 crores and the 2nd
Phase incurred Rs 3383 crores.It is an irony that we are forced to bring Cauvery Water
from along distance and lift it to a great height to deliver it to residents of the CITY
here.Imagine another scenario of getting water by linking rivers or from desalinization
plants at a future date!

Some successes

When we kill our own resources of water and neglect our watersheds and
catchment areas, we would be forced to face hardships further such as we have never
heard of earlier. Therefore, our Tributary Arkavathy needs to be once again harnessed
to the brim and rejuvenated to yield potable water as of the past, though the hurdles are
many and the cost very high. Isit possible when vested interests dominate the show and
not allow any pragmatic solution to be pursued ?. Considering the urgent necessity to
improve water supplies to Bangalore City,many efforts were made in the past by the
Government through its Departments and Authorities and by a number of NGOs.Some
were successful while others were unsuccessful to achieve goals of sustainable supply
and distribution systems. Their efforts were isolated in addressing the problem in multi-
dimensional ways including enforcing stringent laws for encroachment of lands,
unauthorized constructions, disrupting of the free flow of the river or stream in the
watershed.
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The ecology and well being of the Water and the Catchment area could, perhaps,
been taken care of though many solutions. Urbanization, industrialization and
agriculture have left their tell tale marks of pollution. However, al these earlier efforts
have created not only awareness among the public but also attracted NGOs to study the
issues in some specific directions. An integrated approach of planning, investment and
participation from Government, NGOs and the people is needed to execute and monitor
the the River and the Watershed as a whole.

River and WATER BODIES and Land Surfaces in the Water shed

Integrated approach demands monitoring of

(1) the River and Water bodies of small streams, tanks, wells and drainage/effluent
flows,; and

(2) the Land surfaces including farm landshill-tops of the Watersheds. small
industries, and houses, slums with scant arrangement for waste disposal and

Unfortunately no separate identification and protection is seen in the two above
aspects. Considerable efforts are required to prevent inlets of the effluents and drainage
channels into water bodies like streams and tanks. They should be at safe distance away
from rivers, streams and tanks. With two to three heavy rains in the peak of monsoons,
there could admixture of all these along with the muddy waters from excess runoff from
fields. Village and town planning officials should look into these aspects of management
and of sanitation and health of the people.The river and streams banks should be planted
with trees on both the sides along the flow of water. Grass-cover should be maintained
at near the trees to avoid the eroded soil to get dropped into the stream.The tank bunds
should be functional with sufficient height, waste weirs and with grass slips planted and
replanted when required. A row of trees around would be highly beneficial. No washings
of animals, vehicles and bathing of people be alowed. Silt needs to be removed every
year by peoples participation.

Lakes or Tanks in the Water shed.

Great care was bestowed in maintaining the Tanks in yester-years around the period
of our Independence. In Arkavathy watershed , perhaps there were over 3000 tanks but
only 1250 tanks seem to be present now. Some were in cascading order with smaller
tanks in upper reaches and big tanks at the lower heights. With sequence Currently the
tanks are in a bad state. Besides loss of water storage from the reduction of the number
tanks, most tanks have been silted reducing further the storage capacity.In recent years
monsoons have not been steady and consequently the Arkavathy River went dry and so
also some tanks. Under these circumstances, How can we rejuvenate the Arkavthy
system with over draft of water for irrigation from the aready depleted status from
every angle? It is for these reasons we need to start afresh in planning to reguvenate
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water-bodies as well as in all spehres where water is being used in agriculture,industry
and for drinking purpose for Bangalore City.

Can Greenery and Farming Revive the Catchment area and Save Arkavathy
River?

In the Arkavathy basin as in most urbanized or industrialized catchment areas,
there are green patches of untended trees and estates having some commercia crops
besides some regular plots of small farmlands.

The pros & Cons of EUCALYPTUS

Although exact statistics are not available,some estimates indicate that Arkavathy
watershed has more than 50 to 55 percent of Eucalyptus. It is so because of (a) lack of
farm workers or labourers for raising Agricultural crops;

(b) dry land crops of ragi , sorghum, dolichos, cow pea etc., do not fetch adequate
returns,

(c) Eucalyptus is best suited for as absentee land-lords while they can work in
cities,

(d) They raise this crop as it provides high income after a few years required for
the daughters wedding or to repay the loan raised for varied purposes.

Would strengthening Groves/Greenery or Cropping help the Watershed ?

The question that needs to be studied is “Whether free flow of water through
stream or river is stopped by such green plots of partial farming or quadroned off with
either an eucalyptus or a timber block?’ Can they revive catchment area, collect and
purify the rain water through litter-fall, make easy access to water to flow without being
a blockade ? The answer is neither affirmative or negative in nature. If there are plenty
of trees with good leaf litter, and if the bunds are protective, rainwater can infiltrate well
into soil and if water flows out as surface run-off, it would let out good water without
soil being eroded and thus making a muddy water to join the fresh water sources. If
agricultural crops are raised in the small plots, the bunds have to be constructed well
or else,when rains or flash floods occur, the surface run-off would take away with it the
soil, fertilizers and pesticides. Surface run off can carry dissolved salts and fertilizers of
nirogen and phosphorous leading to Eutropication of water bodies which receive these.
Algal growth on the surface make such waters not usable as oxygen would be depleted.
Further these toxic chemicals would affect the ground water. Pollution and its load
would depend on what type of greenery is maintained in the farm land. If a forest or
even a mini-forest is established in a series of farmlands or about 40 to 50 meters on
both sides of the river which is flowing a distance of 190 km length, by clearing all
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buildings, houses, industries etc., we may be taking the first step in rguvenating the
Arkavathy River.The situation is highly variable in the 26 Taluks coming under
Arkavathy Basin.

Agriculture is also a source of Green House gases emissions: Rice production
and livestock reaing would release Methane,it is indicated. Methane is more powerful
by five-folds than CO2. The N20O emissions can occur from agricultura soils. All these
agricultural activities may account for 9 perdcent of Green House Gas Emissions as per
IPCL report. It is greenery in whatever form which could absorb carbon dioxide and
release Oxygen.With only about 20 percent of forestry, Agro forestry can help a great
deal in improving the situation in rejuvenating Arkavthy basin.

Mulberry crop, the most important commercial crop in Arkavathy Basin: One
crop, the evergreen Mulberry, raised Kanakapura & afew taluks needs to be considered
carefully. It is fed with the highest amount of fertilizer,in the range of 300 to 400kg per
ha.of nitrogen but the crop utilizes only 100 to 120 kg nitrogen. What happens to the
rest of this fertilizer ? A large quantity of this gets into ground water. The water quality
in many places has been affected with nitrate content of above 50 mg per liter.When
consumed over a period,it affects the health. the Blue baby syndrome is partly because
of this due to disrupting the availability of oxygen in the blood of the infant. The nitrate
gets converted into nitroso-amines and further can cause Cancer. Use of chopped straw
can reduce the leachates of fertilizers.The pesticides used for this crop as well as some
commercial crops can leave residues on the produce affecting the health of the
consumes. The soil is aso affected leading to bad quality of surface and ground
waters. The bleaching powder or other chemicals used in sanitation of mulberry rearing
rooms is dangerous in destroying ozone in the atmosphere. On the plus points, mulberry
gives employment to many thousand families, provides good income and enriches the
soil with lots of left overs of feed material which can be composted.

Silk Industry in the Arkavathy Basin: Doddaballapur Taluk at the North and
Kanakapura Taluk at the South could be considered two EPI-Centers of VVolcanoes,as
it were, but on a different plane of a Silk Industry and Mulberry Farming and
Eucalyptus destroying the whole of Arkavathy River and Watershed Area of over
4350 sq km.

Doddaballapur accommodates 50,000 Power-looms to manufacture silk fabric.The
80 and odd Dyeing Units produce around 2.5 lakh liters of toxic effluents per day.
Thus, this Garment Industry contaminates both Surface Waters and Ground water.The
original availability of good water islost on two counts—21)on diversion to industry and
2) on contamination. May we also pause for afew seconds to imagine the plight of those
hapless boys who have to get their hands scalded while taking out the boiled cocoons!
Can we switch over to embroidered sarees rather than dyed ones to save water for
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drinking ! Though the pollution caused has not been fully taken into cognizance in

Arkavathy area, we have to remember the fate of life in what is known as “The Golden

Corridor”, a strech of 500 km from Mumbai and Vadodra,where fabric -dyeing industry

has no potable water. The animals and people are in deep trouble to get potable water.
Let us think and act to work against this type of degration.

SRI Paddy and some agronomic measures to save Water.

Paddy is aguzzler of water.Wastage is seen and felt but no concrete action is taken.
A change in Rural Bangalore from puddled paddy to SRI method can save 30 lakh liters
per acreWhat a big saving if effectively implemented on at least 6000 hain Bangalore
Rural District.Even Zero Tillage is helpful to reduce water needs of crops. Saving in
seeds and some inputs have reduced the cost of cultivation. Agronomic measures like
paired system of planting the cereals and including suited pulses would not only save
water but would also help reducing some inputs and improve total yields from the
system.Aerobic rice can aso be of specil interest.Aerobic method of composting as in
Modified Japanese Method of Composting by Dr. K. Shivashankar has

These have to reach the watershed area of Arkavathy.

Horticultural crops.

If yields of dry and semi irrigated crops are enhanced with improved methods and
individual farmers can divert an area of one third to two thirds of thier farm land to
irrigated horticulture. The crops grown here are highly amenable for saving water. The
average results from some studies with a comparison of Conventional Irrigation with
Drip Irrigation indicate a saving of water by 30 to 40 percent and increase in yields by
25 to 40 percent with drip system or drip- fertigation as in experiments with 16 crops
at UAS, Bangalore. Introduction of horticultural crops like Drumstick, Amla, Pomegran-
ate, Jackfuit, Seethaphal, Guava, Lime, Wood apple etc., in aley cropping or as mini
horticultural orchards can reduce the water buget with drip installations in the long run
. Even Cites and towns also should have flowering trees. All these mesures help in
taking care of Ecological equilibrium and rejuvenate the watershed.

Some urgent tasks are
Together with the Greening of the whole area,

Water bodies need urgent attention with no effluents and sewage to cross near
streams and tanks should be protected with trees and grass cover;

Groundwater exploitation should be strictly avoided and water bugeting for
agriculture be monitored;
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Tanks should be rehabilitated and Rain Wate Harveting should be immediately
initiated al over the watershed;

Water Quality be monitored,Avoid toxins like lead, NO, to reach surface or ground
water.

Agricultural practices to be updated so to secure higher yields of cereals, pulses
and oilseed crops and to intrduce Horticultural Crops in the same area to save water
through drip systems.
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WATER QUALITY STUDIES IN ARKAVATHI BASIN

Shashirekha
Chief Chemist, Department of Mines and Geology

Abstract

Land use in geographic areas that replenish groundwater and surface water
resources is increasingly recognized as an important factor affecting drinking water
quality. Industrial and agricultural activities often impose significant pressures to the
groundwater quality and consequently degrade wetland ecosystems that depend
mostly on subsurface water flow. Efforts to understand the implications for health,
particularly outcomes with long latency or critical exposure windows, have been
hampered by lack of historical exposure data for unregulated pollutants. The present
study has been conducted around Bangalore rural and Ramanagara district area,
analysis reports shows that water samples have contaminated with fluoride and
nitrate and high hardness content.

INTRODUCTION

Groundwater pollution is one of the most common environmental problems
nowadays L eachates from landfills and uncontrolled industrial effluents disposal cause
significant deterioration in the water quality of many aquifers throughout the world.

Groundwater is the source of drinking water for many people around the world,
especialy in rura areas. Groundwater can become contaminated naturally or because of
numerous types of human activities. Residential, municipal, commercial, industrial, and
agricultural activities can all affect groundwater quality (U.S. EPA, 1993). Contamina-
tion of groundwater can result in poor drinking water quality, loss of water supply, high
clean-up costs, high costs for alternative water supplies, and/or potential health
problems. A wide variety of materials have been identified as contaminants found in
groundwater. These include synthetic organic chemicals, hydrocarbons, inorganic
cations, inorganic anions, pathogens, and radionuclide.

STUDY AREA

Bangalore rural and Ramannagara district the analysis results of 40 groundwater
samples are considered for this report. The nitrate content varies from 3.0 ppm to 325.00
ppm in Kodugurthy, Devanahalli taluk and Mathikere, Channapatna taluk locations
respectively. There are 6 samples which is above the threshold value of 45 ppm in
Kanakapura taluk; 3 samples in Channapatna taluk; one sample in Ramanagara taluk;
3 samples in Magadi taluk of Ramanagara district. One sample in Nelamangala taluk;
4 samples in Doddaballapura taluk; 2 samples in Devanahalli taluk and one sample in
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Hoskote taluk of Bangalore Rural district. Iron is in excess of 0.3 ppm in one sample
each in Channapatna taluk, Devanahalli taluk & Hoskote taluk respectively. Fluoride is
in excess of 1.50 ppm in 3 samples from Ramanagara taluk. One samples each from
Channapatna, Magadi and Kanakapura taluks. Fluoride is less than threshold limit in all
the taluks of Bangalore Rura district. 5 samples analysed from Kanakapura,
Ramanagara, Nelamangala taluks are above 600 ppm in respect of total hardness.
Kanakapura town location the value is 1120 ppm. Many samples are in the range of 300
to 600 ppm indicating that it could utilized in the absence of alternate source in respect
of total hardness in Kanakapura, Ramanagara, Channapatna, Magadi taluks mainly and
very few samples from Doddaballapur, Devanahalli and Hoskote taluks. In general good
is safe groundwater for all the above parameters are found in 3 samples from
Kanakapura and Hoskote taluks, one each from Devanahalli, Doddaballapur, Magadi,
Ramanagara, Channapatna and 2 samples from Magadi respectively.

In Doddaballapur taluk effluent samples was collected around Gogo exporters pvt
Itd., and and Himshu Ltd factory and the samples were analysed. The analysis results
showed the groundwater was contaminated due to effluent discharged by the factories.
Cl-1323, No3-112, TDS-3750, pH-8.97, Zn-1.32, Al-35.28, COD-588, TH-1510 mg/L.

In Hebbugodi village, Bangalore south and Peenya the ground water was
contaminated TH-4950, COD-422, NO3-126, Chromium in peenya 16.1 mg/L

MATERIALS AND METHODS

Water sample analysiswas carried in by analytical method as per BIS standards. The
results of the test are:

COMPREHENSIVE ANALYSIS DATA OF BANGALORE RURAL DISTRICT

CONSTITUNETS IN mg/L
;: TALUKS Nitrate Fluoride H;l;(c)itna;ss
Per limit Per limit Per limit75-
45mg/1 1.0-1.5 200mg/1
1. | Anekal 4-94 0.05-0.78 244-1580
2. | Bangalore North 7.3-153 0.1-0.4 228-528
3. | Bangalore South 20-176 0.05-0.65 252-608
4. | Channapatna 7-81 0.2-1.46 252-616
5. | Devanahalli 2.5-120 0.23-2.5 280-552
6. | Doddaballapura 1-168 0.2-0.75 184-624
7. | Hoskote 3.6-63 0.1-0.82 192-748
8. | Kanakapura 0.88-235 0.2-3.2 236-748
9. | Magadi 5-124 0.3-2.0 104-660
10. | Nelamangala 7-140 0.2-1.2 176-632
11. | Ramanagara 1-113 0.48-2.52 316-600
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RESULTS AND DISCUSSION

There is an heavy contamination of flouirdehardness,nitrate is observed in all
District which is beyond permissible limits. Sources near Doddaballapur, Peenya are all
affected due to industrial pollution. Doddaballapur is effected due to Gogo factory,
Peenya is effected by chromium. Critical parameter effects on the human health beyond

the permissible limits are given below:

Nitrate >45 ppm - Leads to Methoemoglobinemia, Cancer
Fluoride >1.5 ppm - Leads to Dental fluorosis, skeletal fluorosis
Total Hardness >600 ppm - Effects on domestic use

Total Dissolved Solids >2000 ppm - Causes gastro intestinal irritation

Total Iron >1.0 ppm - Promotes iron bacteria

Regarding Industria effluents, Industries can reuse and recycle the chemicals and.
materials and switch to less toxic aternatives and advanced treatment methodologies
Sewage water and waste have to be treated before disposal. Discharge of raw sewage
waters will lead to bacterial contamination and depletion of dissolved oxygen which
causes the eutrophication of water bodies which can be minimized by treating the waste
water from the source itself. Apart from physiochemical test of samples one need to
study the biological characteristics of waste water to determine the presence of
pathogenic bacteria which affects the public health when it mixes with water.
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INSTITUTIONAL AND LEGAL FRAMEWORK FOR
PLANNING AND MANAGING RIVER BASINS

S.Vishwanath
Secretary General
International rainwater Catchment systems association
www.rainwaterclub.org, www.arghyam.org

Abstract

The Karnataka state water policy 2002 (http://waterresources.kar.nic.in/
state water_policy-2002.htm) recognizes the need for River Basin Institutions after
making a startling admission on institutional arrangements and their lack of
coherence and convergence ‘ There are no institutional arrangements at the State level
to consider sectoral water, demands, plan and manage water between them.
Responsibilities of water issues are fragmented between different departments
without formal mechanism to ensure co-ordination.’” (Item 5.1 of the Karnataka State
Water Policy 2002).

In the future vision item 6.1 it goes on to state that *Water resources planning,
development and management will be carried out adopting an integrated approach
for a hydrological unit such as River basin as a whole or for a sub basin, multi-
sectorally, conjunctively for surface and ground water incorporating quantity, quality
and environmental considerations. Development projects and investment proposal
will be formulated and considered within the framework of river or sub-basin plan
so that the best possible combination of options can be obtained for poverty
dleviation, increasing incomes and productivity, equity, reduced vulnerability to
natural and economic risks and costs. Solutions to water allocation and planning
issues will be found adopting a demand management approach.’

Since that visioning statement precious little has been done to transform policy
into action.

RIVER BASIN INSTITUTIONS

The nature of river basin ingtitutions that are emerging in India follow the
Maharashtra model or are created under judicial orders such as the Pampa River Basin
Authority in the state of Kerala and the Ganga River Basin Authority. The Pampa River
Basin Authority is very river specific and case specific relating to the pollution of the
river due to the pilgrims attending the Sabarimala temple and the attendant pollution of
the river from the waste stream. The National Ganga River Basin Authority with the
Prime Minister of India in the chair has aso been created under the Environment
Protetcion Act 1986 with the specific purpose of coordinating the cleaning of the river
and the prevention of its pollution. The functions of the National Ganga River Basin
Authority are

Its functions will include:-
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» Development of river basin management plan and regulation of activities aimed
at the prevention, control and abatement of pollution in the river Ganga to
maintain its water quality, and to take such other measures relevant to river
ecology and management in the Ganga Basin States,

» Maintenance of minimum ecological flows in the river Ganga with the am of
ensuring water quality and environmentally sustainable development;

» Measures necessary for planning, financing and execution of programmes for
abatement of pollution in the river Ganga including augmentation of sewerage
infrastructure, catchment area treatment, protection of flood plains, creating
public awareness and such other measures for promoting environmentally
sustainable river conservation;

* Collection, analysis and dissemination of information relating to environmental
pollution in the river Ganga;

* Investigations and research regarding problems of environmenta pollution and
conservation of the river Ganga;

* Creation of specia purpose vehicles, as appropriate, for implementation of works
vested with the Authority;

» Promotion of water conservation practices including recycling and reuse, rain
water harvesting, and decentralised sewage treatment systems;

» Monitoring and review of the implementation of various programmes or activities
taken up for prevention, control and abatement of pollution in the river Ganga;
and

* Issuance of directions under section 5 of the Environment (Protection) Act, 1986
for the purpose of exercising and performing all or any of its functions.

Both these river basin authorities have been rather ad-hoc in their creation mostly
led by judicial decisions. A more systematic approach is that of the state of
Maharashtra.

MAHARASTHRA EXPERIENCE

The state of Maharashtra has created the Water Resources Regulatory Authority
with quasi-judicial powers over allocation of water between various sectors in the state.
The MWRRA has gone on to create River Basin Authorities for each of the rivers in
Maharashtra. This is a classic top down approach emulating the Electricity Regulatory
Reforms and the creation of the State Electricity Regulatory Commissions — the ERC's-
which also adopt a quasi-judicial regulatory approach.

The state of Karnataka would be better advised to adopt a more participatory
approach as envisaged in its own water policy- The management of water resources
shall be done adopting a participatory approach. Necessary legal and institutional
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changes will be made. The ultimate goal will be to transfer operation, maintenance,
management and collection of water charges to users groups.(Item 6.7 State water policy
2002)

At the apex could be the State Water Resources Board- For multi-sectoral water
planning, inter sectoral water allocation, planning of water development programmes,
management decisions, and resolution of water resources issues, a State Water
Resources Board will be established. The Water Resources Development Organization
will act, as technical secretariat for the State Water Resources Board. A State Water
Resources Data and Information Center will aso be established.(Item 6.3 State Water
Policy)

Each of the 7 River systems in the state could then have a River Basin Institution
comprising professionals, stakeholders and elected representative in equal numbers
.These Institutions (and not Authorities) would essentially be a planning and designing
institutions collating and compiling information dynamically, arriving at water alloca-
tion decisions, drafting plans of actions through the Gram Panchayats/urban local self
governments and the various line departments of the governments and also monitoring
projects in a dynamic fashion. Sub — basin institutions could also follow these river
basin institutions.

The primary goal of such institutions would be to trandate the policy and the
priorities identified in the State water Policy to ‘on ground’ implementation. Primary
objective would be to ensure water for life and livelihoods and for food and nutrition
security. Ecological flows in rivers and water for the environment would be needed to
be determined by these institutions as well as inter basin transfers if any in a full
participatory and dialogue mode.

Implementation of the plans of the river basin institutions should primarily be the
task of the urban local self governments and the rural Gram Panchayats. Here the Kerala
experience will stand in good stead. Empowered Panchayats are included as part of the
drinking water, water for agriculture and watershed activities with the bulk of the
activities carried out by them. The challenging task would be to coordinate the major
works of Watershed development, Jala Samvardhane Yojane, Minor and major irrigation
projects, groundwater management and recharge schemes and urban and rural water
supply schemes.

CONCLUSIONS

The state has tremendous experience and learnings of participatory water
management, be it in the irrigation projects through the Participatory Irrigation
management schemes, the Jadla Samvardhane Yojana Schemes (Tank rehabilitation
schemes), the Watershed Development schemes, the transfer of rural water supply and
sanitation schemes to Gram Panchayats and the learnings thereof as well as the clear
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congtitutional identification under the 73 and 74" Amendment of the Constitution of
India under the 11" and 12 th schedule. The legal regulatory framework will need to
build on the subsidiarity principle and recognize the right of the smallest unit of
governance the gram panchayat and the urban local self governments as the best units
of legal management in arights based framework. Including local self governments and
building capacities will be the right way of managing the often difficult task of the
layering of administrative boundaries over watershed and hydro-geological boundaries.

The other often difficult task of hydro electric power generation and the
requirement of water for thermal and nuclear power plants, which is a state level issue
as opposed to being a local issue, will need to be addressed by the river basin
institutions too. The broader level alocations of water use by the state will al come
from the various tribunals in place but managing local alocations, ensuring local
participation will all be the responsibility of River Basin Institutions . In an era of
climate change and huge demand on the natural resource that is water, in an era of dying
rivers and polluted rivers, in an era of depleting groundwater and frequent droughts and
floods — a necessary response is the creation of responsible and democratic river basin
institutions within states to manage our water resources in a participatory, democratic
yet technically and financially sustainable fashion.
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REQUIEM FOR OUR RIVERS

S.Vishwanath

Secretary General
International rainwater Catchment systems association
www.rainwaterclub.org, www.arghyam.org

PRICE OF DEVELOPMENT
Copious flows in the Arkavathi is a thing of the past

This is a requiem for the Arkavathi and most of our peninsular rivers. The
Arkavathi is a tributary of the Cauvery. Rising in the Nandi Hills to the north of
Bangalore it passes through most of Bangalore Rural district and joins the Cauvery at
Sangama in Kanakapura district. It flows for 190 kilometres and in hydrological
parlance is called a second order stream, meaning it is a tributary of the Cauvery which
joins the sea. The Cauvery is a first order stream flowing into the sea, its major
tributaries are second order streams and the Vrishbhavathi which joins the Arkavathi is
a third order stream. The catchment area from where the water collects in the river is
more than 4000 square kilometres. Yet the Arkavathi is dead and barely flows during
heavy rains. Why is that so? This is a sorry tale of the death of a river.

When Bangalore first ran out of water from within its boundaries in 1894 it was
decided that a reservoir at Arkavathi would need to be built to ensure that enough water
was available to the city. The Hessarghatta reservoir, about 24 km from the city, was
built on the Arkavathi and continued to supply water till about 1934 when the
second reservoir on the Arkavathi called the Thippagondanahalli or the Chamarga
Sagara Reservoir was constructed to bring in more water for the increasing thirst of
Bangalore.

Both reservoirs were built on the Arkavathi for The Gazetteer of Bangalore Rural
says the Arkavathi “is not exactly a seasonal stream, in the summer months it presents
the usual aspect of a sandy bed with a small current of water flowing at one side.” In
short it was a perennial river. Large tanks such as the Madhure and the Dodballapur ere
also constructed on the river and would usually fill up. The town of Dodballapur
depended on the Arkavathi for its drinking water requirement as did the town of
Ramanagara.

Groundwater was available at 1 to 3 metres below ground level in the Arkavathi
basin. Wells ranging from 2 to 10 metres in diameter and depths of between 3 to 12
metres provided up to 60,000 litres of water per day. In summer, well water would fall
at best to 4 metres. Wells provided drinking water for all villages as well as agricultural
water for irrigation. More than 30,000 wells were present in the Arkavathi basin. This
was the situation till the 1980s.
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PRESSURE

What killed the Arkavathi? A combination of the natural phenomena of drought
and pressure on the catchment of the river. From 1980 to 1987, six out of the eight years
were drought years with below normal rainfall. Wells dried up and were replaced by
deep tubewells and borewells. Over-pumping resulted in a steep fall in the water table
with most wells drying up and a competitive deeper drilling of borewells resulting in
depths of nearly 300 metres being reached. With the fall in the groundwater table there
was no base flow into the river. It first dried up in summer but then was unable to flow
in the rainy season except for a few days. The tanks and the channels leading to the
tanks were encroached upon or mismanaged and the links of surface water flows to the
river stopped. All the tanks dried up and the Hessarghatta was abandoned as a reliable
source of water to the city. The same fate awaits the Thippagondanahalli in a few years
when it too will cease to be a reliable source for storage. The Nagarakere or the
Dodballapur tank was long since given up as a source and the drinking water situation
there is perilous with most water coming from private tankers. Villages struggle for
drinking water in the basin especially in summer as borewells go dry.

The change of land use to predominantly agricultura activities resulted in the
levelling of land and the construction of field bunds. Ploughing of land was a natural
corollary to farming activities. Runoff from the land became zero. Sand mining and
granite quarrying disrupted rivers badly and added to the problem.

Then came the industries with their huge water demand. The apparel park set up
in Dodballapur in the Arkavathi basin will need water from the Cauvery and so will the
international airport in the Dakshina Pinakini basin. The second order streams are dead
and the first order Cauvery is the only reliable source. The question is for how long?

What does it mean for property? In the absence of any river basin- level institution
even at the second order stream level, who will be responsible for the planning of the
rivers and waters both above the ground and below the ground? Who will plan, invest
and manage the waters of our rivers and who will be held accountable for failures?

With the coming up of the international arport a property boom is on in
Dodballapur. Land prices have skyrocketed and housing colonies, resorts, restaurants
and apartments are seeking to locate themselves there. But where is the water for this
development?

Unless we create the right institutions at the right river basin level and arm them
with the ability to plan and act on the plan, water shortages will be the order of the day
and will hinder livelihoods and economic growth. Agencies such as the Bangal ore Water
Supply and Sewerage Board are woefully inadequate to manage sources and to provide
water for all.

Thisis true of ALL our second order streams and it is a matter of time that climate
change hits us and starts affecting first order rivers.
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Water wisdom lies in recognising problems at the scales at which they occur and
taking remedial action at that scale legally, institutionally and financially so that the
problems are overcome.

Economic development and poverty reduction will be hit unless ecological
resources are taken care of and that is the responsibility of ALL of us as citizens of the
country. Recognise the river basin you are in and take action to revive it.

Water wisdom is leaving things better for the future generations than what we
inherited.
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THE ROLE OF COMPUTERS IN THE DEVELOPMENT
OF DODDAMUDUWADI MICRO WATER SHED,
KANAKAPURA TALUK, RAMANAGARA DISTRICT

Dr. V.N.Vasudev, Nagaraj, Bangarshetty and N. Prabhakara
SACRED Trust, Doddamudawadi village
www.wacredtrust.in

SACRED Trust (Sahajananda Computer-aided Rural Education and Development
Trust), an NGO, has its presence in the villages covered under Doddamuduwadi Micro
Water Shed. Prof.Lingargju of the Global Academy of Technology, Bangalore, has
defined the boundaries of the DMWadi microwatershed. The SACRED Trust has been
imparting computer education to the rural students in 9 villages witthin the limits of the
DMWadi microwatershed. These villages are Gollahalli, Kadasikoppa, Pichanakere,
Dodda Kalbal, Chikka Kabal, Kotgal, Angarahalli, Doddamuduwadi and Bandiganahalli.
The two tributaries of Arkavati river namely, Vrishabhavati and Suwarnamukhi come
together in the northern part of the microwatershed and flow due south to join the
Arkavati.

Agriculture within the DMWadi microwatershed is dependent on rainfall which is
scanty being in the range of 600.mm to 750.mm. The microwatershed is bordered on the
west by a chain of prominent hills of granites, 950m to 850m high, spread in N-S
direction over a length of 10 km. A chain of natural lakes dot the valley region to the
east of the granite hill range. Thus, the granite hills serve as catchment for these lakes.

Over 2000 farmers belonging to Doddamuduwadi, Kotgal and Pichankere villages
have been dreaming since over 4 decades to make their livelihood better if ever the
filtered waters of the Vrishabhavati and Suvarnamukhi are pumped into the Kotgal lake
which is the northern most of the chain of lakes flowing towards Doddamuduwadi. The
farmers have addressed many representations to their elected representatives, yet their
dream has remained unfulfilled.

Recently a group of students from the GAT under the guidance of Dr. Lingargju
and assistance of the SACRED Trust undertook a study of water quality of the lakes and
borewells dotting the microwatershed. During the course of these studies some of the
local farmers pleaded with the SACRED Trust and Prof. Lingargju to support their
demand for making the Kotgal-Muduwadi lakes perennial by linking them with the
filtered waters of the Vrishabhavati.

It isin the aforesaid connection that we, in the SACRED Trust, have thought about
educating the local students, youth and the farmers with the knowledge of their
microwatershed by utilizing the computers already established by the SACRED Trust in
these villages. “Fruits of economic development fall where educated people live'.
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Hence, if we want to enrich villages, we should transform a village into a knowledge
society and also induce the educated to live in villages. Computers are a way to decent
living in village India. We propose to store the computers with al the detailed data and
maps of the microwatershed, besides information about the possibility of pumping
filtered waters of the Vrishabhavati into the rain-dependent lakes. And, there will also
be Topographic maps and Digital Elevation Models showing locations of rainwater
harvesting structures that could be built to dam the rain waters flowing eastward down
the chain of granite hills into the lakes. The information so stored would be used as
platform for discussion among the farmers to elicit their input based on their native
wisdom and, if necessary, to modify the proposed plans and locations of rainwater
harvesting structures.

Indian Government plans to spend about Rs.40,000 crore on IT in coming years.
One of theinitiatives would be the establishment of the “Unique Identification Authority
of India (UIDAI)” which will be headed by Infosys Co-Founder Mr.Nandan Nilekani.
The SACRED Trust believes that the computer-educated farmers and their grown up
children, living within the limits of the microwatershed, when armed with their Unique
Ids, could make their voice and demands heard more effectively to draw the attention
of the concerned authorities and elected representatives to make their living conditions
much better than at the moment.
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RESTORATION OF LAKES IN BRUHUTH BANGALORE
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MAHANAGAR PALIKE

Satish
Chief Engineer, Project 2 (Lakes Development), BBMP, Bangalore.

INTRODUCTION
Bangalore enjoys a salubrious climate
Industrial and IT hub
India’s fifth largest city
Astronomical growth in the past decade
Traffic congestion
Unplanned growth
Degradation of lakes

MAJOR WATERSHEDS IN BANGALORE

Hebbal Drainage system
Koramangala Drainage system
Challaghatta Drainage system
Vrishabhavathi Drainage system

STATUS OF LAKES IN BANGALORE CITY

262 numbers recorded in 1961

City experience astronomical growth in the past two decades.

Rapid urbanization resulted in change in land use pattern in catchments and
command area.

Almost all city lakes ceased to function for the purpose they were built

Many lakes have been breached and converted into land for other purpose

There are about 150 in lakes remaining in BBMP area.

MAJOR SOURCES OF POLLUTION TO CITY LAKES

Entry of Sewage and Industrial effluent through storm water drains
Dumping of Solid waste

IMPACT ON LAKES DUE TO POLLUTION

Quality of water impaired considerably resulting into eutrophication condition
Reduction in flora and fauna

Siltation and reduction in volume

Loss of aesthetic value

Increased in mosquito menace
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» Encroachment by land sharks, place for illegal activities, unplanned growth in
the periphery of lake

PLAN TO RESTORE BANGALORE LAKES

» Government of Karnataka taken series of actions to protect urban/city lakes

» Lake Development Authority (LDA) established in 2002

e Lakshaman Rao Committee instituted to examine condition of lakes and
suggest remedies

* Ramswamy committee constituted to study encroachment

» Government Orders issued to protect city/urban lakes

» Forest Department was given the task of protecting lakes

« BBMP, BDA, FD and other Urban Local bodies are involved in restoration of
lakes

LAKES ALREADY RESTORED IN BANGALORE CITY

BBMP Forest Departmemt
1. Sankey tank 1. Hennur
2. Tavarekere 2. Vasanthapura
3. Ulsoor lake 3. Kengeri
4. Yadiyur lake 4. Challakere
5. Kempambudhi 5. Narasipura 1
6. Byrasandra 6. Narasipura 2

7. Akshaya Nagar
INEP 8. Doddakallasandra
1. Hebbal 9. Deepanjai Nagar kere
2. Madivala 10. Maagai
3. Doddabommasandra 11. Haegarbarahalli

12. Doddabommasandra-K odigehalli
L ake Developmewnt Authority Bangalore Development Agency

1. Vengaihnakere 1. Agaram
2. Jaraganahalli-Sarakki 2. Benniganahalli
3. Nagavara 3. Lalbagh

BBMP PLAN FOR RESTORATION OF LAKES
o 21 lakes taken up for rejuvenation/ restoration
* Revenue survey completed in respect of 17 lakes
» Encroachment removed in 2 lakes
» Fencing work in progress in 12 lakes
» DPRs prepared for 17 lakes
* Rejuvenation/restoration commenced with BBMP funds in 17 lakes
* Mini STPs will be installed at the outlets in few lakes
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PHYSICO-CHEMICAL CONDITION OF LAKES

pH value altered

High BOD

High COD

Reduced / Nil DO

Eutrophication

Septic condition

Excess Nitrogen, Phosphours in sediment
Heavy metals in sediment

MITIGATION MEASURES SUGGESTED

Diversion channel for carrying away dry-westher flow from the lake
Mini STP at inlets to treat waste water

Construction of engineering wet land for fina treatment of waste water
Bio remediation during O&M

LAKE IMPROVEMENT COMPONENTS

De-weeding

De-silt tank bed to improve capacity of water holding
Improve/Strengthen tank bund and its appurtenances
Fencing al round tank

Joggers Path

Island for supporting flora and fauna

Separate Idol immersion tank

Boat Jetty for navigation and recreation

Children’s Park

Tree Plantation on Shore line

Toilet for male and females inside park

Shelters and Gazebos

Green Parks

Parking facility

PROJECT BENEFITS

Fresh water body

Urban Eco system developed

Lung space

Fresh air

Recreation

Flood control

Groundwater recharge in the region
Improvement in quality of groundwater
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