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Executive Summary

Context

National Water Policy 2012 lays emphasis on the role of climate change in the context of water
resources. With regard to climate change, the National Water RPa0d2 vide parat.l states that,

OSpecial impetus should be given towards mitigation at midewvel by enhancing the capabilities of
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impact that climate change is now predicted to produce on secimnomic life of people. Since water is

viewed as a state subject in India, it is the state governments which have been playing a crucial role in

the water sector in this country. It will, therefore, be more useful if the policy measures, which are
included in the National Water Poli@p12, are also taken into account in the state level water policies.

Realizing this need, India Water PartnershipR)Wommissioned a project in 2014 to review state water
policies with special reference to climate change in line with the National Water R6li@&/ and
entrusted the task to one of its network partner; Institute for Resource Management and Economic
Devebpment, Delhi.

Measures dealing with adverse effects of climate change will have better chances of success, if people
and functionaries at the grassroots level are fully aware of these measures and are associated with the
preparatory measures taken to rigate them especially the rural community, which are dependent on
agriculture and allied activities which, in turn, are most vulnerable to climate change impacts because of
their greater dependence on climatic parameters.

In this context, the IRMED as esfitask reviewed water policies of all the States/Union Territories (UTs),
which are in either draft or final stage. The review revealed that there are only 14 States/UTs which
have announced their water policies starting from 1994, while 2 UTs nametyarib& Diu and Dadra &
Nagar Haveli which have adopted National Water P@@}2. The remaining States/UTs are in the
process of formulating their water policies, while some of the States/UTs are in the process of revising
their earlier policies.

For seletion of two states, the IRMED and IWP study team had detailed discussions with senior officials
of Government of India, as well as the State Government officials and officials of other
departments/agenciesThese included Ministry of Water Resources, RDewvelopment and Ganga
Rejuvenation (Policy Planning Division), Central Water Commission (Chairman, and Chief Engineer, Basin
Planning and Management), and NITY Aayog (Adviser, Water Resources and Joint Adviser, Water
Resources).

Discussions with these affals revealed that various states are at different stages with respect to
formulation or revision of their state water policy. Hence, the states were selected based on three
parameters. Firstly,safar as possible, states should be in different agimatic zones so as to capture

the diversity that characterize India. Secondly, states likely to be more receptive and cooperative with
respect to interaction pertaining to water policy, may get preference and lastly, states, where water
policies had been fonulated quite early, might be more willing to revise them and may, therefore, be
considered for selection.



Criteria for Selection of State

A review of situations prevailing in different states in the light of the above considerations provided a
case fori KS &St SOGA2Y 2F D2l F2NJ 4KS LINBaSyid aiddzRRe o
2000. Hence, this state too was expected to be receptive of the idea of revising its policy. Goa is a state
which is highly susceptible to the effects of giblwarming associated with climate change because of

the dominance of coastal influence. Hence, this provided scope for dispassionate discussion.

State Water Resourcesf Goa at a Glance

There are nine river basins in Goa, all of which are usually clubbed together with all the west
flowing rivers from Tapti in Gujarat to Tadri in Karnataka. The basin area of all the rivers in Goa
constitutes only 6.62% of the lisarea from Tapti to Tadri and 0.115% of river basins of the
country as a whole. Five of the nine rivers in the state originate and flow exclusively within the state
boundaries while the other four namely Terekhol, Chapora Mandovi and Zuamtarestate rivers.

Unlike many rivers of North India, rivers in Goa are not sfexv There is very limited scope for
generating hydro power in Goa and in spite of a heavy annual rainfall (higher than the national
average), rivers have very littivater flowing for half of the year i.e. summer months due to factors
such as quick drainage due to steep slope, porous substratum, deforestation in high ranges, non
uniform distribution of rainfall etc. Rivers tend to go dry during summer monthgyeouhd water level

also declines. As a result, as emphasized in the Goa State Water Policy 2000 document, the state has
one of the lowest per capita fresh water availability in the country even though it is situated in one of
the highest rainfall zones d¢ifie country. However, Goa has a good network of inland waterways. It has a
large number of manmade and natural freshwater lakes, tanks, ponds including temple ponds and
backwater bodies. These have great potential for inland fisheries as well as forcagjpatis facilities.

But unfortunately, many of these are in dilapidated condition.

The state also has considerable Khazan lands i.e., those reclaimed from the inundation of the tidal
waters through the rivers and creeks by constructing erkib&nts. These lands in Goa are made of
saline alluvial soils. Khazan lands are estimated to cover an area of about 18,500 ha. Because of its
location, the state has excessive exposure to effects of global warming and potential sea level rise
sud as intrusion of salinity on upstream sides which has adverse effects on quality of groundwater.
Also, rivers and other water bodies are much affected by mining activities in the region. Because of over
pumping of water and abandoning pits in moirareas, water level in certain parts goes even
below the sea level creating adverse effect on ground water regime, drying of springs, open wells,
reducing flow in streams etc. Goa has limited groundwater potential and increasing coatamiof

the ground water has further exacerbated the situation of depleting ground water quality.

Salient Features of Goa State Water Pelicylistinguishing feature of Goa State Water Policy lays in its
awareness of the probable adverse effects of glolvarming and potential sea level rise. It, therefore,
recommends taking up measures in advance like construction of Vasant Bandharas/Kolhapur type
Bandharas on all important rivers/rivulets at suitable places. With respect to Khazan lands, the Goa
Polcy underlines the need for having proper records with full details of the bunds which protect the
Khazan lands, of bringing about legislation for Khazan areas protection, conservation, development and
management traditional techniques of construction ofnois by using marine clay to redooreem and
providing inspection roads over the bunds parallel to the banks of the streams. Further, according to
the State Water Policy 2000, an Integrated Estuarine and Khazan Area Development Plan should be
formulated ard a Khazan Lands Management Board should be constituted. It is stated in the policy that
the ground water development should be done with caution and resorted to only where it is inevitable.
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The need for ground water regulation legislation has been renended in the policy. The policy
advocates both short term and long term strategies to arrest and conserve as much water as possible. It
also calls for continuous monitoring of quality of water of rivers, important fresh water lakes and
backwater bodies(ii) development of fisheries, (iii) development of hydel potential to the maximum
extent with minimum disturbance to environment, (iv) effective and economic shore protection of
coastal areas which are prone to erosion, (v) technological upgradatiomeofdépartment , (vi)
establishment of a Water Resources Control Board (WRCB) to oversee the implementation of State
Water Policy and (vii) promotion of specialized training and research on water resources development
and management and related subjects.

It has been found that there are several aspects on which there is a broad similarity (with some
differences in emphasis and details) between the state policy and the National Water-Eily
These include need for a basin approach and a master qrated plan for development of water
resources, need for augmentation of water resources and types of measures to be adopted for that
purpose, concern on ovexxploitation of ground water, introduction and strengthening of community
participation inirrigation projects, controlling water pollution and improving water quality, emphasis on
water conservation, adoption of improved water application devices and water pricing, improvement in
data collection, processing and storage, more emphasis on tdéohical upgradation etc.

Several important features of the National Water Policy, 2012 are, however, missing in the Goa State
Water Policy, 2000. These include aspects related to good governance through transparent informed
decision making, need for ntitdisciplinary organizations for water resources management, including
ground water to be managed as a common pool community resource held by the state under public
trust doctrine to be followed by modification of existing Acts, recognition of mininecological needs

for water, emphasis on managing demand for water through changes in cropping pattern, avoiding
wastage of water and raising water use efficiency, recognition of the principle of equity and social
justice, focus on access to animium quantity of potable water for essential health and hygiene to all
the citizens, emphasis on recycling and recuse of water, integrated watershed development activities,
differential pricing of water, giving statutory powers to water users assoofato collect and
maintain a portion of water charges and manage water allotted to them, legally empowered dam
safety measures, better planning of projects with due emphasis on social and environmental aspects in
consultation with project affeetd and beneficiary families along with concurrent monitoring,
involvement of panchayats, municipalities etc. in planning of projects, simultaneous execution of urban
water supply and sewage treatment schemes, need for a forum at state level to evolsensus
among water users, associating private sector in Public Private Partnership (PPP) mode etc.

After several consultations and stakeholders meetings, the draft of the new Goa State Water Policy
carries forward many of the features of the earlolicy of 2000. It also reiterates the salient features

of the recently announced Goa State Ground Water Policy of 2015. At the same time, it also contains
some new features which are in line with the National Water P@@i2; such as adaptation to mlate
change. As per the National Water Policy of 2012, the draft of Goa State Water Policy also refers to
enhancing the capabilities of the community to adapt to climate change by putting emphasis on
mitigation measures such as increase of water storagpoinds, lakes, rivers, ground water, small or
large reservoirs, revival of traditional water harvesting structures and bodies, adaptation of better
demand management like adoption of better cropping patterns, water application techniques, sprinkler
and dip irrigation, taking into account the expected impacts of climate change in planning and



regulation of water resources structures such as dams, flood embankments, tidal embankments etc. as
well as bunds and ponds etc. in Khazan land.

Mention may be made foardent need to make necessary amendments in the existing Acts and draft
new Acts to plan, manage and regulate utilization of water resources in the state; to assign higher role
to ecological needs of rivers and going to the extent of earmarking a pastiauer flows as dlows for
sustaining the ecological needs; to resort to pricing of water to ensure its efficient use and conservation;
to set up an independent Water Regulatory Authority in the state; to repair, rejuvenate and restore
water bodies byemoving encroachments and increasing their capacities, remodeling them or improving
them for utilization; to strengthen maintenance by setting aside a suitable percentage of cost of
infrastructure for repair and maintenance; to give more emphasis on watgply and sanitation
through evolving proper sewerage system or providing septic tanks throughout the state; to try to
supply treated and reised water in two different pipelines with proper universal color codes.

The draft certainly provides an improvedrsion of the earlier Goa State Water Policy of 2000.

Major Recommendations of the Review

The recommendations include the suggestions made by the district level officers in South Goa district,
the participants of the workshop held in Goa on"2Movember 2015, suggestions provided in the
guestionnaire filled in by the participants and the suggestions by the study team. In order to avoid
duplication, only those points are included which are not found in the existing State Water Policy
document. Een then, there may be some overlap which is unavoidable. These recommendations were
sent to Chief Engineer and other senior officers of Water Resources Department of Government of Goa
on 23 December, 2015

Climate Change

1 There is need for a full understding of the meaning of climate change and its implications as
well as for long term data on the effect of climate change on rainfall pattern.

1 The impact of climate change should be analyzed at Isasin level such as Zuari stiasin, for
example.

1 A roadnap for urban climate resilience policy should be prepared.

1 High priority should be assigned t9 girengthening and creating adequate facilities for studies
and research on hydrological, hydneetrological and geomorphologic aspects related to
climate change within the Department of Water Resources, WALMI, Universities and other
institutions includng creating new institutions; (ii) modernizing and expanding instrumentation
and measurement techniques and (iii) revising existing courses of studies, creating hew subjects
and introducing programmes as well as in posiduate diplomas and degrees.

1 Ther is need to take up massive programmes of awareness generation among people at all
levels about adverse effects of climate change and the mitigation measures to be taken to
deal with them so as to enhance their coping capacity.

1 There is need for integtad salinity control mechanism to deal with the problem of increasing
salinity and ground water exploitation in coastal areas of Goa.



1 There is need for a system of suitable water pricing to deal with increasing water scarcity in
future due to the adverseftects of climate change.

1 The different departments of the state government, whose work are related to water and
climate change should have a common forum which should meet at frequent intervals to
take an integral view of knowledge base and policy option&or this purpose, the
Department of Water Resources should have an effective cell headed by a Chief Engineer
level officer.

Water and Agriculture

1 Plantation of more water consuming plant species like acacia, nilgiri should be avoided, while

crops whith consume less water should be promoted.

Water meter should be made compulsory in command areas.

There is need for engineers to interact with farmers.

Farmers should be advised to stop flood irrigation.

Mulching for conservation of soil moisture shouldgremoted.

Water holding capacity of soil should be increased by adding more organic manures while

avoiding excessive use of chemical fertilizers.

Use of micrarrigation should be encouraged specially in horticulture and vegetables.

Farmers should be paraded to adopt shorter duration crop varieties such as paddy varieties of

Vaisaleha and Makome and pulse variety of Alsand.

1 Less water consuming traditional organic agriculture practices need to be encouraged
while ensuring for higher productivity. Forishpurpose, higher funds may be allocated for
Research and Development.

=A =4 =4 4 =4
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Water Policy Formulation and Implementation Process

1 Awareness should be generated about state water policy among people at the grass roots
level through meetings, campaigns, postatisplays etc.

9 State water policyshould be people and farmers friendly and should emerge from below.
Hence here should be involvement of common citizen, community, NGOs, academia etc. in its
formulation.

1 Basinwise, regionwise considerations should baken into account while framing policies.

1 After formulation, state water policy should be made readily available at the level of
village, Panchayat, Block, School, Libraries and other public places.

¢ it adl 1SK2f RSNEQ NPf Stewdfe2pficR 6S Of SI N¥ & &LISOA

9 State water policy should be implementable. Hence the policy should deal also with aspects
related to its implementation at the ground level.

9 Description of water resources scenario as well as water policy should also include socio
econanic, institutional and management aspects which are missing in the present policy



document. Socik@conomic aspects should also be specifically mentioned in the sections dealing
with research and data.

Ground Water

There should be proper implementation gfound water policy.

Panchayats should be empowered to regulate extraction of ground water in over exploited and
critical areas.

lllegal extraction and sale of ground water should be prohibited.

Ground water in drought prone areas should be kept assanve for drought management.

Planting of certain trees such as Australian Acacia, which use considerable ground water
resulting in its depletion, should be discouraged.

Mining pits and water pumping ought to be restricted and charged.

Recharging of graad water should be given more emphasis. Abandoned mining pits should also
be used for recharge. Construction of bandharas and check dams be encouraged to help
recharge during post monsoon period.

Controlling Water Pollution

T

=

1

Contamination of water should bavoided. There should be proper sewage system to stop
water pollution. Sewer schemes should be executed along with urban water schemes.

Penalty should be imposed on those polluting water in accordance with Polluter Pays Principle.
Role of Pollution Contidoard in preventing water pollution should be strengthened.

There should be adequate measures to control the prevailing dumping of solid waste in canals in
order to maintain the quality of water.

Measures should be taken to control intrusion of seater which is affecting the quality of
ground water in the state.

Efforts should be made to control the contamination of well water in urban areas.

Need for reuse and recycling of waste water. In particular, treatment of waste water from hotels
& industries is essential. Waste water treatment should be done on greater scale in residential
complexes also.

Motivate public to use the recycled water for car washing, gardening, sanitation, etc. While
doing so, problems, if any, associated with reusevatier should also be taken into account.

Raw and recycled water usage by industries should be promoted.

Water Use Efficiency

1

Water use efficiency should receive adequate emphasis to ensure optimum utilization of water
for crops as well as for all otheres

Mechanisms to increase water use efficiency in different sectors such as use of micro irrigation
should be put in place.

There should be stringent laws for wastage of water.

Much emphasis should be given on conservation of water resources.
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1 Documentarés of best practices developed by communities over the years should be compiled
to be used for sustainable management of water in Goa.

9 There is need for training not only for water resources engineers but also for mining staff and
the general public. Capitg development training on water use should be provided to all
stakeholders.

1 There should be a mechanism to transfer research findings to functionaries at lower levels as
well as to the public.

1 The existing gap between hydrological researchers and ifiaers should be removed.

Public awareness

9 Efforts should be made to improve awareness level in schools and other educational institutions
about the importance of water and need for its conservation

1 There is need to sensitize and educate stakeholdelsatter water use practices.

1 People should be sensitized on critical aspects related to water such as water policy, rainwater
harvesting, cropping pattern, crop rotation and ground water recharge.

Community Participation in Water Governance

T Community partigpation should be promoted for conservation and effective management of
water and for formulating water harvesting schemes, ground water usage and recharge.

1 Participatory management of irrigation and drinking water should be introduced/ strengthened.

Committees should be formed at panchayat level to oversee use of water at village level.

1 Greater stress should be laid on decentralization of water governance within the overall
framework of the doctrine of public trust to create a feeling of community owhgr and
involvement in management of water resources.

1 Laws should be amended to provide adequate power and funds to such decentralized
bodes for adequate development and proper management of local water bodies such as
lakes, ponds, canals, common wellic.eso as to sulserve the goal of providing safe
drinking water to all within easy reach.

1 Women are the primary users of water. Hence, there should be adegemghasis on
women participation in management of water at local levels.

=

Water Harvesting

1 Rain water harvesting should be given more importance and conserved seriously. There should
be mandatory roof top rain water harvesting for all mega projects specially in some parts of the
State like Canacona, Sanguem which face acute water shortage.

1 Waterrecharge structures should be constructed in an integrated and holistic manner in place
of the prevailing fragmented manner by different agencies.

1 Consolidated data on recharge structures in an area along with the relevant data for the
catchment area shdd be made easily available.



Water bodies

T

T

Inland water bodies such as temple ponds, which are in dilapidated condition, should be
rejuvenated.

Abandoned mine pits should be used water conservation and for supplying water for irrigation
as well as industre

Artificial lakes, which are present in the state, should be used for water conservation.

Management of Water Resources

1

= =4
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Demand for water should be ascertained from all the sectors in Goa through collection of data
on water consumption from both primarynd secondary sources.

Management implications of treating water as a community asset should be explained.

The desirability of PPP projects in water supply should be reviewed.

There should be collaborative approach among different agencies concerned wigeraent

of water.

Both demand management as well as supply management approaches are needed.

lllegal drawing of water from mines should be restricted.

There should be a mechanism for monitoring of impacts on water of all development activities.
Stringentaction should be taken against encroachments into catchment areas of water
bodies by private agencies.

Proper attention should be paid for maintenance of all types of existing water bodies such
as dams, canals, tanks, ponds etc.

Traditional technologiestmuld be tapped as one of the methods of augmenting water
resources.



1.1

Chapter 1

Introduction

Background

The role of water for our life and livelihdois too obvious to require any
elaboration. It is the basic requirement for survival and growth of all types/ed
However, due to fast rate of urbanization, industrialization and rapid growth of
population, coupled with climate changethere is a serious threat tavater security.
Hence, thee isan urgent need for managing water in a sustainable manner so as to
ensure water security to all, not only at present but in future also, is being articulated
throughout the wald including India. Efforts to develop and manage this crucial
resource havedo be guided by clearly defined perspectiyagich should be known to
all the water users. Water policy, which provides a framework of such perspectives, is
therefore, a veryuseful tool for optimum utilization of this precious resource.

It was in this context thathe National Water Policy for India was announced for
the first time in September 1987. Thereafter, a revised version of the Nativatdr
Policy came out in 2002. And in 2012, the latest version of the National Water Policy
hascome into force A distinguishing new feature of the 2012 National Water Policy is
the emphasis laid on the role of climate change in the contextatewresources. This
was in recognition of the profound impact that climate change is now predicted to
produce on socieconomic life of people. Water is a principal mediunotigh which
this impactof climate changavould take place. Drawing attentido likely increase in
the variability of water resources due to climate change and its effects on human health
and livelihood, the NationalVater Policy of 2012lsosuggests measures to deal with
them. These include enhancing the capability of commutaitgdopt climate resilient
technological options, increasing water storages warious forms includingvater
harvesting andevival of traditionalwater bodies, bettermanagement ofdemand for
gL AftrofS 61 GSNE ail |-Skwaterandgefentelc. NI A OA LI G A

Since water is viewed as a state subject in India, it is the state governments
which have been playing a crucial role in the water sector in this country. It will,
therefore, be more useful if the policy measures, which are iredugh the National
Water Policy2012 are also taken into account in the state level water policies.
Recognizing this neethe National Water Polie2012 ended up with the observation
GKFG a¢KS {G1FaGS 2FGSNI t 2f A Omdsaidancd with tfisS SR (1 2
policy keeping in mind the basic concerns and principles as also a unified national
LISNB LISOUA @S¢ @

The States, however, have been lagging behind in this respect. There are only
14 states, which have announced their state water @es so far, whildwo Union
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TerritoriesnamelyDaman &Diu and Dadra & Nagar Haveliviesadopted theNational

Water Policy-2012 The remaining states are still in the process of formulating their
state water policieswhile some of the states are in process of revising their earlier
policies. The state of Tamil Nadu was the first state to announce its state wateripolicy
1994followed by Utar Pradeshn 1999, Goa in 2000, Chhattisgarh in 20Qarnataka in

2002, Madhya Pradesh and Maharashtra in 2003, Himachal Pradesh in 2005, Orissa in
2007, Andhra Pradesh and Kerala in 2008, Sikkim in 2009, Rajasthan in 2010 and
Jharkhand in 2011. But, Himachal Pradesthe only state to bring out a revised state
water policy in 2013, whichasincluded climate changehich is more or less line

with the National Water Policy2012 A formidabletask, therefore, lies ahead. Itis in

this context that a study ekigned to a review of the state water policies in line with the
National Water Polic012 was called for.

Realizing this need, India Water Partnership (IWP) formulated a project #h 201
to review state water policies with special reference to climate change in litretiae
National Water Polic012 and entrusted the task to the Institute fdResource
Managementand Economic Development, Delhi. Two statamely, Bihar and Gujarat
were selected for the study in 2014. With the cooperation of the respective state
governments, both the studies were completed within time during 2014. As a result, a
draft of the state water policies in both the states was reported to have been prepared
after taking into account theecommendationamade by the study. In 2015, a similar
exercise was undertaken for two more stat@s; Goa and Tamil Nadu

With regard to climate change, the National Water Pelitjt2 vide para 4.1 had laid

special emphasison preparedness at mickb S@St ® | OO pedah ivijgktusii 2 A G )]
should be given towards mitigation at micrevel by enhacing the capabilities of

community to adopt climate resilientechnologicaloptionse.

While there is a growing literature of Measures dealing with adverse effects of clima

dimensions of Cllmate. change, aidu change will have better chances of success
probable effects in different parts o| ,oopje and functionaries at the grassroots le
the world including India, there I&tle | are fully aware of these measures and ar
literature available on extent of | associated with the preparatory measures tak
awareness as well as perceptions | to mitigate them especially the rural communit
grass root levelunctionaries and the| which are dependent on agriculture and allig
public with respect to adverse effect| activities which, in turn, are most vulnerable {
of climate change and the preparator| climate change impacts because of thgreater
measures that can be taken at th| dependence on climatic parameters.

local level for mitigation of these
effects. Hence, an enquiry at the micro leatdoforms a part of this study.
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1.2

1.3

1.4

Rationale for selection of Study states

In order to select two states for the study, discussions were held by IRMED study
team with central government departments/agencies dealing with water resources
which usually interact with their state level counterparts. These includedskiynof
Water ResourceRiver Development and Ganga Rejuvenatfolicy Planning Division),
Central Water Commission (Chairman, a&hief Engineer Basin Planning and
Management), andNITY AayodAdviser, Water Resources and Jokdviser, Water
Resources). Thagdicated some of the consideratiomghich shouldoe kept in view for
the selection of the two statefor the study These are as below:

i. As far as possible, states sho be in differentagroclimatic zones so as to
capture the diversity that characterize India.

ii. States likely to be more receptive and cooperative with respect to interaction
pertaining to water policymay get preference.

lii. States, where water policies had been formulated quite early, might be more
willing to revise them and may, therefore, be considered for selection.

A review of situations prevailing in different states in the lighttlué above
considerations proded a case for the selection @oa for the present studyD 2 I Qa
water policy is also quite oldannounced in 2000. Hence, this state twas expected to
be receptive of the idea of revising its policy. Goa is a state which is highly susceptible
to the effects of global warming associated with climate change because of the
dominance of coastal influencelence, tlis provided scope for disgsionate discussion.

Objective

The objective of the studyasto review the Go&tate Water Policy ¢2000and
provide recommendations for modifying it in line with the National Water PoRGL2
in the context of the ensuing climate change (involving awareness, preparedness, coping
mechanism at the state level and down below).

Methodology

An appropriate methodology was developed in the context of the above
objective.Information was collected fim both secondary and primary sourc@e first
step was to review the different versions of the National Water Policy as well as water
policy of several states to prepare a tentative list of state specific issues for further
deliberation with the stakehalers Thereafter, background information on the salient
features of water resource scenario and state water poti€yGoawas collected and
analyzed. This information, collected mainly from secondary soursegresented and
analyed in Chapter 2.

Asa second stepgliscussioron issues pertaining to Goa state water pohess
heldin Delhiin August 2015 between the study team aridree top level state officers
namely Chief Engineer, Additional Chief Engineer and Adviser of WassuiRes
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Department of the Government of Godhe purpose was not only to get feedback of
state level officers on issues related to state water policy, but also to motivate them to
modify the earlier state water policyThe finding are presented in section 3.1 of
Chapter 3.

Because of the negligible informatiavailable from secondary sources
on micro level situationthe main reliance was placed on primary sources, mainly
through survey by way of structurezbm-open ended schedulesour schedules were
developed and administered one each to (i) The participants of the state level
workshop, (ii) Officers of the departments of Agriculture/ Horticulture and Krishi Vigyan
Kendra (KVK) (iii) Officers of other departitge of the concerned district and (iv)
Farmers.The structured part of theschedulescomprised of questions related to
awareness and preparedness about climate changeg suggestions for improvement.
The scheduleare provided in Annexure§,D, E F, @ the end.In addition, there were
Focus Group Discussions at village level for which sepgtatle points were developed
(Annexure¢ G). Enquiries were made at the district level and down below during
September 30 to October 10, 2015 $outh Goadistrict. This district was selected in
consultation with state officials. Interactions were held with district dalika level
functionaries concerned with development and management of water resources as well
as Krishi Vigyan Kendra (KVK). Interactions wefed & KStR gAGK
representatives, NGOs, Panchayats, Municialiand public in two villagesamely
Cavre Pirla (a pghayat level villageand Kajur in Quepem taluka @outh Goalistrict.

The villages were selected in consultation wofficials of Water Resources Department

at the district level.Both the villagesare water stressed andituated far from the
district headquarter The number of villagers participating tine interactive sessions
was 34in one village Cavre Pirla)rad 23 in another village (Kajur The objective was

to have a realistic picture of the micro level perceptions about the national and state
water policies and about awareness and effects of climate change. The findings and
suggestions are presented incdien 3.2 of Chapter 3.

{AYyOS 41 G0SNI Aa SOSNE o02ReQa O2yOSNYy:
from diverse sources. Hence, the final step was to hold a workshop of differentdfpes
stakeholders such as senior officers of the state governmédeading state level water
resources professionals, NGOs, farmers, women Ete workshopwas heldon 24"
November 2015 in Seminar Hall of thec&tariat Government of Goa at Porvorim,
BardezGoa The principal objective waso review the existingsoaState Water Policy
and give suggestions fds revisionin the light of changes which had taken place in the
water resource scenario as well as seeamnomic and environmentalonditions since
2000 when the earlier StateWater Policy had been announced. A copy of the
proceedings of this workshop is enclosad Annexure Awhile the suggestions are
presented in section 3.3. of Chapter A questionnaire was also filled in by the
participantsto capture their percegions, views and suggestions on issues related to
state water policyandclimate change Thesere presented in section 3.4 of Chapter 3.
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2.1

Chapter 2

Water Resources Scenario and State Water Policy of Goa

Water resource scenario ofGoa

In order to be useful for the public, water policy for any admrmaiste unit such
as a stateshouldtake into account the water resoursescenario of the relevant area.
Hence information on salient features of the water resources scenarioGafa is
presentedbelow.

The water resources scenario inGoa ismuch different from theoverall national
water resources scenarioThere are nine river basins in Goa, all of which are very
small- so small that they are usually clubbesbdther with all the west flowing
rivers from Tapti in Gujarat to Tadri in Karnataka. The basin area of all the rivers in
Goa constitutes only 6286 of the basin arelaom Tapti to Tadri and 0.115% of
river basins of the countrysaa wholeMandovi with a basin area of 1580 sg.kms. is
the largest river basin followed by that of Zuari with basin area of 973 sgwhile
Baga is the smallest river basin with basin area of only 50 sdzkraof the nine rivers
in the stateoriginate andflow exclusivelywithin the stateboundaries whilehe other
four namely Terekhol, Chapofdandoviand Zuariare interstate rivers Unlike many
rivers of North India, riverdan Goaare not snowfed. There isvery limited scope for
generatng hydro power in Goa. Yet, another peculiar feature of the state is that in
spite of a heavy annual rainfé@tigher than he national averagey)ivers have very
little water flowingfor half of the yeai.e. summemonths due tofactorssuchas quick
drainage due to steep slope, porous substratum, deforestation in high ranges, non
uniform distribution of rainfall etcRivers tend to go dry duringusimer months and
ground water level also declineés a resultas emphasizedn the Goa State Water
Policy 200@ocument,the state hasone of the lowesper capitafresh water availability
in the country even though it is situated in one of the highest rainfall zones of the
country.

Another peculiarityof Goa lies in goodnetwork ofinland waterwaysGoa has a large
number ofmanmadeand natural freshwater lakes, tanks, ponds including temple ponds
and backwater bodies. These have great potential for inland fisheries as wkll as
aquatic sports facilities. Bumany of these are in dilapidated conditiodnother unique
feature is that the state also has considerable Khazan lands i.e., those reclaimed
from the inundation of the tidal waters through the rivers and creeks by
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constructing embankments. These dEnin Goa are made of saline alluvial soils. Khazan
lands are estimated to cover an area of about 18,500Because of its location, the
state has excessive exposure to effects of global warming and potential sea level
rise such as intrusion oSalinity on upstream sides which has adverse effects on
guality of groundwaterGaa hasgeographical area of 3702 sq.knasid along coastline

of about 105 kmsAs pointed out in th&oa State Water Policy 2000 document, there is
greater concentration of economic activities in coastal areas which havehaiber
density of populationA major part of thecoastline however,is prone to moderate to
severe shore erosion resulting in loss of precious land and threats to tourist places along
the coast.The Goa State Water Policy 2000 has disavn attention to the fact thathe
cropping pattern, land use, hydrological statusdaenvironmental needs of Goa are
different from other states.

As highlighted repeatedly in the Goa Sate Water Poli02iversand otherwater
bodies aremuch affected bynining activitiesThe resultingpollution of water isa major
problem Because obver pumpingof water and abandoning pits in mining areas,
water level in certain parts goes even below the sea level creating adverse effect on
ground water regime, drying of springs, open wells, reducing flow in streams etc.
Goa has limited groundster potential and increasing contamination of the ground
water is further exacerbatingthe situation of depleting ground water quay. One
reasonfor this is unplanned growth fourban area leading to contamination of e
water in urban areas. Anotheaeasonis the over exploitation of ground water inthe
narrow coastal beltThisalsoleads tothe problem of salinavater intrusionto the fresh
water aquifers Evencanal water is getting polluteds people use canals for dumping
solidwasteand disposal of waste watewhich alsoprovide fertile ground for growth of
weedsmaking the water unf for many purposes

2.2 SalientFeatures of Goa State Water Policy, 2000

The Goa State Water Poligghich came out i2000 was framed especiallyin
light of the several special features of the water resource scenario in this state. The
Policy aims, )i to preparelntegratedMaster Plan for Water ResourcedDevelopment for
the Goastate consisting among other thingttegrated Rver Basin DevelopmentPlan
with due regard for environmental and soegconomic impacts, (o assign topmost
priority to drinking water schemes, (iii) to make suitable provision for drinking water
supply in existing and future irrigation and hydel schemes, (iv) to regulate uncontrolled
extraction of sand from river beds in consultation witletboncerned agencies, (v) to
take adequate protective measures against the damage caused by naictingies (vi)
to explore the possibility of using mining pits for storing water for ground water
recharging needs, (vii) to educate people and creataraness about pollution of
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surface and ground water and need for controlling(viji) to avoid, as far as possible,
any large scale submergence and displacement of human habitations while taking
surface water schemes, (ix) to locate the schemes forewatpply for domestic use
higher up in the river basin where there are no mines, industries polluting the sources of
water, (X) and to create a state level central facilities for collection, processing and
storage of hydremeteorological data

A distnguishing feature of Goa State Water Policy lies in its awareness of the
probable adverse effects of global warming gmatential sea level rise It, therefore,
recommends taking up measures in advance like construction of Vasant
Bandharas/Kolapur type Bandharas on all important rivers/rivulets at suitable places.
With respect to Khazan lasdthe Goa Policy underlines the need for having proper
records with full details of the bunds which protect the Khazan landsringingabout
legislation for Khazan areas protection, conservation, development and management
traditional techniques of construction of bunds by using marine clay tenmedreem
and providing inspection roads over the bunds paraitethe banks of the streams.
Further,according to the State Water Policy 20@®, Integrated Estuarine and Khazan
Area DevelopmentPlan should be formulated and a Khazan Lands Management Board
should be constituted. It is stateih the policythat the ground waterdevelopment
shouldbe donewith caution and resorted to only where it is inevitable. The need for a
ground water regulation legislation has beeacommendedin the policy Thepolicy
advocates both shorterm and long term strategies to arrest and conserve as much
water as possible. Short term strategies include drip and other water saving irrigation
technology, desilting of tanks and ponds, deeperohgommunity wells, constructioaf
contour trenches ad check dams, better maintenance and upkeep of household
compound wells and repair ¢dibe wellsand leakages in pipes. The long term strategies
include development of possible storage sites, adoption of massive soil and water
conservation measures, caol over further deforestation and encouragement to
afforestation, integration of fresh water lakes having good quality water with water
supply schemes, preservation of fresh water bodies, and selective and judicious ground
water development.

The Policy lao calls for (i) continuous monitoring of quality of water of rivers,
important fresh water lakes and backwater bodies, (i) development of fisheries, (iii)
development of hydel potential to the maximum extent with minimum disturbance to
environment, (iv) effective and economic shore protection of coastal areas which are
prone to erosion, (v) technological upgradation of the department , (vi) establishment of
a Water Resources Control Board (WRCB) to oversee the implementation of State Water
Policy and(vii) promotion of specialized training and research on water resources
development and management and related subjects.
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2.3. A Critical Review of Goa State Water Policy 2000.

An indepth study of the Goa State Water Policy 20@8 been donén the light
of the provisions in the Nationdater Policy2012. It has beenfound that there are
several aspectsn which thereis a broadsimilarity (with some differencei® emphasis
and detailsbetween the state policy and the NationalWater Policy2012 These
include need for a basin approach and a master or integrated plan for development of
water resources, need for augmentation of water resources and types of measures to
be adopted for that purpose, conceron overexploitation of ground water,
introduction and strengthening of community participation in irrigation projects,
controlling water pollution and improving water quality, emphasis on water
conservation, adoption of improved water application devicasd water pricing,
improvement in data colleatn, processing and storage, more emphasis on
technologicalupgradationetc. It is not surprising to find these similarities in view of the
frequent interaction which takes place among tvater resource pofessionalsvorking
at state and national levels, apart frothe factthat most of such policy suggestions
have been in the aifor along time. Besides, many of the policy measures included in
the National Water Polic012have been carried forwd from the earlier versions of
the nationalwater policy which might have beemsed asbenchmark while formulating
water polig/ of the stateof Goa

Aspects of GoaVater Policy which take care of its peculiar features include
proposals to regulate extraction of sand from river beds, to check damage caused by
mining activities, to avoid pollution of drinking watarthe upstream ofthe river basin
wherethere are nomining activitiedy taking up schemes for water supply for domestic
useto bringa legislation for protection of Khazadands, to formulate an integrated
estuarine and Khazan area development plan, to take measures for effective and
economic shore protection and to build up appropriate organizational structures to
optimally develop state inland waterwa

Seveal important features of the National Water Poli@012 are, however, missing

in the Goa State Water Polic3000. These include aspects related to good governance
through transparent informed decision making, need for mdisciplinary
organizationgor water resourcesnanagement including ground water to be managed

as a common pool community resource held by the state under public trust doctrine to
be followed by modification of existing Acts, recognition of minimum ecological needs
for water, emphasis on managing demand farater through changes in cropping
pattern, avoiding wastage of water and raising water use efficiency, recogoition
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the principle of equity and sociglistice, focus on access to a minimum quantity of
potable water for essential health and hygee to all the citizens, emphasis on recycling
and recuse of water, integrated watershed development activities, differential pricing of
water, giving statutory powers to water users associations to collect and maintain a
portion of water charges ahmanage water allotted to them, legally empowered dam
safety measures, better planning of projects with due emphasis on social and
environmental aspects in consultation with project affected and beneficiary families
along with concurrent monitoringinvolvement of panchayats, municipalities etc. in
planning of projects, simultaneous execution of urban water supply and sewage
treatment schemes, need faforum at state levelto evolve consensus among water
users, associating prite sector inPublic Private Partnership(PPP)node etc.

As regardglimate change relatedspects, the NationalVater Policy2012hasa
separatesection wherein coping strategies tbe adopted todealwith the challenge of
climate change areindicated. In addition references toclimate change arenade at
severaldifferent places in the policy document. Thedgow light on water related
impacts of climatechange andhe need to keep these impacts mind while taking
decisions relatedo planning and managemerdf water resources.  Th&oa State
Water Policyalso stresses upon the need ttake account of globalarming and
potential sedevel risefor planningwater resources developmentThe policy document
alsothrows lighton thelong termadverse effects oflobal warmingn the hydrology of
the WesternGhatsregion. In order tgrevent furtherintrusion of saline water on the
upstream sidedue to expected ris®f seawater level, the Goa Water Policy indicates
the needto take measures in advance. But the only measure tisasuggesteds
construction of Vasant Bandhar&olhapur typeBandharas aappropriate places oall
important rivergrivulets Goa may, hoewver, be the only state in the country which
includedclimate change related aspedts its State WaterPolicy evenmuch beforeit
was included in thé&ational Water Rolicy-2012

2.4. Goa State Groun@/ater Policy 2015

According to theGoa State Ground Water Poligassed recently ithe middle of 2015(i) all
ground waterstructures in the statewill be registered, i) awareness campasnd meetings etc.

will be held at the village levels, (iii) all existing as well as new willlde metered at the
earliest, (iv) owners wiihstallmeters onthe wells at their own cost, (v)all tankers and other
carriers engaged in transportation of ground water will have to be registered and issued passes
to be displagd on their wind shields for easy identification, (vi) action will be taken against
those tankers and carriers not following this provision, (vii)technological aids will be used for
keeping track of ground water extraction and transportation asaaly in use by mining
companies to eliminate malpractices, (viii) well owners shall get the quality of ground water
tested biyearly through approved water testing laboratories, (ix) quality of ground water will
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be taken into consideration in grantimy refusing to grant registration of an existing well or

for permission to sink a new well, (x)need based micro level estimation of ground water
availability will be undertaken specially in water stressed areas, (xi) stringent action should be
taken against the violators of the Goa Ground Water Regulation Act, 2002, (xii) proper
arrangements should be made by mining companies for dewatering, which should be
monitored by the ground water officers, (xiii) rain water harvesting and rechargiggohd

water resources as well as water conservation measures should be encouraged, (xiv)
conjunctive use of ground water along with surface water resources should be adopted, (xv)
training on scientific technologies and tools should be impatiedofficers, (xvi) proper
coordination among different departments and agencies of the government dealing with
ground water will be established to avoid overlapping of jurisdictions and bring about
uniformity in regulation, (xvii) abandoned miningspwill be used to serve as a means of
ground water conservation and recharge.

The important question is whether and to what extent this policy will be implemented. It may be
mentioned in this connection that Goaadse of the few states in Indiayhich passed a law for
regulationof ground water namely the Goa Ground Wateedrilation Act, 2002, several years
ago.But, it has very limited impact due to poor implementation. Goa shoutterefore, take
adequate steps to makéhe new policy reallyeffective.
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Chapter 3

Findings and Suggestions

3.1. Interactionswith State Level Officers

An initial discussion on the present statw$ water resources development iGoa as

well asGoa State Water Policy took placeAngust 2015 im meetingof the study team

with some government officers. Thstudy teamincluded Professor Kamta Prasad,
Project Directorand ShriD. Routray, CoordinatpiShri S.T.Nadkarni, Chief Engineer,
Water Resources Department &-Pfficio Additional Secretary, Government of Goa
Shri P.J.Kamat, Additional Chief Engineer and Shri Chetan Pandit, Adviser, Water
Resources Department, Government of Goa. The Chief Enginear altention to
several peculiar features of water resources scenario of @beady mentioned in
section 2.} such as heavy precipitation, quick drainage due to steep slope, water
stress during summer months, problems due to tides, Khazan landHggointed out

the salient features othe existingGoa State Water Polid000 and mentionedhat a
number of policy measures enumeratethhere had been implementegduch as,the
databaseof water bodies has beenstrengthened, amaster planhas been prepared,

there was a Supreme Court ban on extraction of sand from river beds, mining agencies
to be charged for the extent of dewatering, improved Bandhwahase been
constructed, a Goa Khazan Land DevelopmenthBdl been formulated, ground
water poligy has beenannounced andWater Resourceand Control Boardhas been
constituted.

Shri S.T.Nadkarmiso mentionedhat the water resourcescenarioin the State
is dynamicand is noticeably changirgince 2000. Hencthere is the need to revisthe
Goa State Water Poli@f 2000accordingly To startwith, apolicy on ground watehad
been announced bythe state @vernment inmid-2015 Other aspects othe water
policy wouldalso be takerup in due course. In this contexte consideredhat the IWP
study is quite timely asthe findings and suggestions the studywould beof helpthe
department while revisingthe state water policy. He also spelt out the lengthy
procedure involved in formal announcement of tipelicy asit has to be clearedy
several agencies including th&tate legislature.The Project DirectolWP study team
requested the Chief Engineer to expedite the process of formulation of the draft policy
so that it could be made available to all the participants of the workshop to be held in
due course The Project Directoalso indicated the need to e the newdraft in line
with the National Water Policy 201@speciallyin the context of climate change. The
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response ofthe Chief Engineer was positivéhe study team kept on reminding the
senior officers of the state government about this aspect framet to time. In the
meeting of the Project Director with the Chief Engineer 8hNovember 2015 in New
Delhi, the Chief Engineer fixed the date of the workshop dhidvember and gave the
assurance that thdraft of the revised water policwould be ready by that date.

3.2 Statusassessment in a district

An attempt was made to obtain information abostatus ofawarenessamonglocal
level functionaries and public with regard to National and State Water Policiealsad
about climate change in South Gadéstrict of the state. Thegist of interaction with
officers and public has already been indicated in Chaptetehce, onlythe findings are
presented below.

Most of theofficersinterviewed
at the district level(12 out of
13) were aware of the state
water policy, especiallyas this
was under revigon. Few
officers also gave some
suggestions for inclusion in the
draft water policy These are
prOVided below As regards D. Routray, Team Leader, interacting with villagers of Kajur.

content of the StateNater Policy

e.g. the year in which it had been announced and provisions related to climate change in
it, @ majority were not awareKnowledgeabout National Water Policy 2012 was
perceaved to be
somewhat less as only

9 out of 13 officers
interviewed were
awareof it.

D. Routray, Team Leader, interacting with villagerisCavre Pirla.
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Awareness among
farmergvillagerswas however,
nil, with respect to both the
policies Almost dl the district
level officers contacted were
found to be aware of climate
changeas well agts effects on
water resources and agriculture.
Ten of them (out of 13)were
also aware of the mitigation
measures taken by the government to counter the effecdf climate bange Such
measures mentioned byhem included water harvesting in hilly areas bkorest
Department, drilling near borevellsfor groundwater recharge construction of antsea
erosion structurg, canal bank protection walland Bandarago check draining outof
water, planting of more trees to maintain ecological balance, implementation of green
fodder cultivation scheme, recycling
of HO in aqua form, public
awareness about judicious use of
water and revival of traditional water
bodiesto increase storage capacity.
Four of the district level offices had
even attended awaremn®s camps
about climate change ding the last
five years. Those from the
departments of agriculture including A view of the participants of Kajur Village.
horticulture, Krishi Vigyan Kendra,
animal husbandry and ground watdexecutive Engineers overseeing minoredium
and majorirrigationwere found to be much concerned about climateange. Buta few
of them dealing with rural and urban drinking watéfrom PWD were not much
concerned Four of the officers concerned with agriculture mentioned about
appropriate crop varieties developed by the governmamnid of field demonstratios
carried ait by the departmento meet the challenge of climate change.

A view of the participantof Cavre Pirla Village.

Awareness about climate change amdagners/villagers was, however, found to be
nil. Most of the farmers wereaalso found to be not following the advice given by
government officialsThe majority of then were under the impression that climate
change hd no effect on the economy as a whole including agriculture and other
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livelihood activities. Byta few villagers had some ided the effect of climate chage
on agriculture, fodder, fishery, horticulture and animal husbandry.

Some of the district level offecs gave the fllowing suggestions to tackle adverse
effects of climate change.

1 Advising farmers to stop flood irrigation.

1 Mulching for conservation of soil moisture.

1 Increasngwater holding capacity of soil by adding more organic manures while avoiding
excessive use of chemical fertilizers.

1 Conseringwater in different forms even at individual level.

1 Encouraging use of miciarigation in horticulture and vegetables.

In addition the Department of Agriculture in association with the scientists of KVKI ha
developed the following varieties of croger mitigating the adverse effects of climate
change.

1 Paddy varieties such as Vaisaleha, Makomdustion of 135 days in the place of
Jyoti and Karjat havinguration of 150 days.

Promotion of short duration pulses (Alsand etc.) under dry condition.

Promotion of short duration sugarcane.

Introduction of newarietiesof casiewnut and

Propagaion of Coconut Vengulla variety

= =4 4 A

3.3Issues anduggestiors during the state levelmulti-stakeholdersworkshop

A multi-stakeholdesQworkshop onthe newdraft State Water Policgf Goawas organized by

the India Water PartnershipRMED and Department of Water Resources, Government of Goa
on 24" November,2015 at Bardez; Goa. It started witha welcome address byhe study
Project Director He raised several issues for deliberationthe workshop Thesessues were
related to raising of canal water use efficiency with a focus on incentives to farfimers
saving water, need for establishing water resources regulatory authorities, proliferation and
spilloverof projects, measures for tackling the adverse effects of climate change in different
parts of Goa, how to wve from mere supply augmentation to demand management in the
water sector, specific measures for promoting equity, efficiency and environmental
sustainability in management of water resources, how to make decemdalirstitutions like
panchayatand municipalitiesaseffective partners in management of water resources, how to
ensure supply of a fixed quantum of water for irrigation and drinking purposes to community
based associations, need for awell-documented regime of water ights, need for
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consolidation of state water laws inta
legal document, how to develop a more
reliable data system and to streamline andg
strengthen procedure for formulation and
clearance of projects, how to ensure
evaluation of completed projects by
independent agencies, how to makefl
women a part of loal decision making
process related to water, need for
awareness generation on  water policy

. . Prof. Kamta Prasad welcoming the participants. On the
(bOth State and Natlonal)’\”th regard to Dias from L to RDr. Veena KhanduriMr. R. Srivastavayir. Chetan

climate Change need to involve academi(_lf‘andit,Mr.A.C.TyagiMr. S.T.Nadkarniand Mr, B.P.Sarath Chandra
institutions, civic societies and public in general in formulation atestvater policy. He ended

by calling upon participants to raise additional issues and give suggestions which should be
implementable.

Shri S.T.Nadkarni, Chief Engineer, Water Resources Department, Government of Goa, while
delivering his key notaddress, mentioned thatas before the proposed Draft State Water
policy assiged highest priority to drinking water followed by ecologgther uses and
navigation. Due importanceas given to adaptation to climate change. Other aspects covered

in the draft policy includd strengthening water resource data base, enhancing water
availability, better management practices, regulation of ground water, water pricing, flodd an
drought managementHe also mentioned that the State alér ResourcesControl Board as
envisaged in the State Water Policy of 2008d been established arfdnctioning.

The inaugural address [§hri Ainash Tyagi, Secretary General, International Commission on
Irrigation and Painage underlined the
need for a full understanding of the
meaning of climate change and its
implications as well as for long term
data on the effect of climate change on
rainfall. He mentionedabout the need
to remove the existinggap between
hydrological reseahers and
practitioners Water use efficiency
should be looked not only from
irrigation point of view but from all

Mr. A.C Tyagi delivering inaugural address .
On the Dias from L to[®. Veena KhanduriMr. R. Srivastavayir. Chetan angles. He empha5|zed the role of

Pandit,Mr. S.T.NadkarnProf. Kamta Prasadnd B.P.Sarath Chandrar demandmanagement, conservation of
water bodies and muklstakeholders forum for watgpolicy. He also mentioned about the need
for implementing drip irrigation,interaction between engineers and farmeasd conservation
of ground water as a reserve for drought managemee. emphasized the el for advanced
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training programsnot only for water resources engineers but also for mining staff and the
genaal public. He pleagd that there should be a mechanism to transfesearch findings to
functionariesat lower leves as well ago the public.

Shri Chetan Pandit, Adviser, Water Resources Department, Government of Goahis
presidential address, focused on aspects related to implementation and impact of policies at
the ground levelHe observed that onehould nottinker muchwith the policy but bothemore

about its implementationHementioned that how the earlier recommendations regarding river
basin organization and public private partnership have not been implemented

Suggestions from the workshop participants:

1 Demand for water should be ascertained from all the sectors in Goa through
collection of data on water consumption frofmoth primary and secondary
sources.

1 The impact of climate change should be analyzed at balsin level such as
Zuari subbasin

1 A roadmap for urban clinta resilience policy shoulde prepared.

1 Management implications of treating water ascammunity asset should be
explained.

1 The desirability of PPP projects in water supply should be reviewed.

1 Inland water bodies such as temple ponds, whaech in dilapidated condition,
should be rejuvenated.

1 Abandoned mine pits should be used gupplying water for irrigation as well as
industries.

9 Efforts should be made to improve awareness level at school and educational
institutions on the need for water conservation

1 Roof toprainwater harvestingshould be encouraged in some parts of the State
like Canacona, Snaguem which face acute water shortage.

1 lllegal drawing of water by mines should be restricted.

1 Planting of certainspecies oftrees such as Australian Acacia, whiokakes
considerableground water for growth resulting in its depletion, should be
discouraged.

9 Traditional practicesshould be tapped as one of the methods of augmenting
water resources.

1 Artificial lakes, which are present in the state, should be used for water
conservation.

1 Adequate measureshould be takerto control dumping ofsolid waste in canals
and other water bodien orderto maintain the quality of water.
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1 Measures should be taketo control intrusion okea water which is affecting the
quality of ground water in the state.

1 Documentaries of best practices developed by communities over the years
should be compiled to be used for sustainable management of watstate

1 Efforts should be made to contréhe contamination of well water in urban
areas.

1 Community participation should be promoted for conservation and effective
management of water.

1 There is need to sensitize and educatekeholders on better water use
practices.

1 Waste water should be treatednd reused for secondary purposes such as car
washing and gardening. While doing so, probleihany, associated with reuse
of water should also be taken into account.

i There should be involvement of common citizen in formulation of state water
policy.

1 As far as possible, increasing usd water should be madeas economic
instrument like watertariffs in influencingchangingpeoplesthehaviourrelated
to use of water.

1 Rainwater harvesting should be made compulsory irtta megaprojects.

1 There isa need for collaborative approach among different agencies concerned
with management of water.

3.4 Perceptions and Views of Workshop Participams new Draft State Water Policy
and Climate Change

During the workshop omew draft of Goa State Water Policyheld at Bardef3oaon 24"
Nowember, 2015,a scheduleon the subjecprepared bythe study team wasdministered to37
workshop participants. The filled ischeduleshrow light on the status of awareness of the
workshop participants on national and state water policies, climate change as well as their
perception of awareness of the above at district, block, village and town levels. The responses
also ncluded their suggestions for mitigation measurgkich should be taken into account
while finalizingthe new Goa State Water Paly.

It was expected that invited participantsowld be aware of national and state water poleyd
impact d climate change on water resources, buis surprisiig to note that a few members
were not awareof the aboveand asizable number were not awame the details of both he
national and state policiesThe complete analysis of the filled questionnaires is presented
below along with the tables.
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Table 3.1
Participants Awarenesabout Water Policy and Climate Change

(No. of responses)

Type of awareness Yes No | Noresponse
Awareness about National Water Policy 2012 33 4 -
Awareness about provisions related to climat 19 13 5

change in National Water Policy

Awareness about Goa State Water PeEOPO0 34 1 2
Awareness about Goa Ground Water Policy 26 11 -
Awareness about provisions related to clima 20 17 -

change in Goa State Water PolR§00

Awareness about water supply schemes in 28 5 4

Goa, being taken at higher ups in river basins

As regardghe participanf® perceptionon the extent of awareness and preparedness
with respect to impacts of climate changeé district, block, village and town levethie
findings given in Tabld.2 below indicate that theextent of awarenessvas perceived
to be not much at any levekven at the district. Theextent of preparednessvas
perceivedto be stillless. Thigighlights thetask that lies ahead for poliapakers and
administrators.

Table 3.2
Participants Rrception of Extent of Awareness and Preparedness at different levels

(multiple responses)

Levels Extent of awareness Extent of preparedness
Nil Not mucl Adequate Nil Not mucl Adequate

District | 1 38 6 3 22 6

Block |2 27 6 6 19 5

Village | 5 25 6 7 19 5

Town |5 24 7 8 20 5

In response to a question regarding their percept@nmajor impacts of climate
change several participants mentioned adverse effects gmi@ulture such as lower

crop yields and production due to increase in water scarcity, higher crop damages due
to increased frequency and intensity of floods, adverse effects on inland fishery
increased possibility of sea water intrusion due to rise of sea level as a result of global
warming, and increased storm intensities in coastal areas leading to damages. Some of
them have mentioned adverse effects on cattle rearingurism and industrial
developmentin the state Effectwas expected to be considerable in coastal areas.
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policy, presentedin Table 33 below, showthat almost half ofthe participants opined
that they do not observ@otential ®a level rise due to global waimng in recent years in
Goa.They were mostly interested in inclusion of bandhwaaiad inland fisheries in the
new Goa State Water Policy.

Table: 3.3

Issues Yes| No | Non-Resp
-onses

Whether Kolhapur type bandhwaras are better than Vas| 22 | 8 7
typeones

Isthere potential sea level rise due to global warming 16 |15 |6

Whether in favour of up scaling inland fisheries. 27 | 4 6

The participantsalso indicated climate change related mitigationeasureswhich
should be included in Goa State Water PolgseTable3 4).
Table 3.4

Mitigation Measures to deal with Climate Change
(No. of responses)

Types of mitigation measures Yes No No response
Increased water storage 33 2 2
Demand management 31 5 1
Improved water application methog 34 3 -
Suitable water pricing 30 5 2

The first three responsesere as per usual expectationsincreased water storage in
various forms such as soil moisture, pond, ground water, small and large dams,
demand management through use of less water intensie@rin drought prone areas

and growing flood resistant crops in flood prone areas, improved water application
methods such as use of sprinkler or drip irrigation, rescheduling of crop activities etc.
are the well acceptedmethods for dealingvith water scarcity on which there is virtually

no controversy With regard towater pricing participants were of the viewthat
suitable waterpricing wouldhave greaterrole in future in mitigatingthe effects of
climate change.
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Other suggestiongliven by the participantselated to water policy in the context of
mitigating the adverse effects of climate charaye as below

Need for conservation of water resources

Water should be used efficiently to ensuite optimum utilizationfor cropse.e. use of
minimum water with maximum yield.

Mechanisms to increase water use efficiency in different secgush as use of micrg
irrigationin agriculture should be put in place.

There should be stringent laws for wastage of water.

Need for awareness about importance of wateonservationat school/college and
individual levels.

Raw and recycled water usage by industries should be promoted.

Rain water harvesting should be given more importance and implemented seriously.
There shouldbe mandatory roof top water harvesting for every nes@nstrucion
project.

Participatory management of water should be introduced.

Committeesshouldbe formed at panchayat levér overseeingise of water.

There should be propeimplementation of ground water policyith emphasis on
recharging of ground water

Use and digging difore wels should not be allowed as far as possible.

Mining pits and water pumping ought to be restricted and charged.

There should be storage ofater in abandoned mining pits for recharge.

Capacity development traininghould be provided to stakeholdersn water use
efficiency

There should be a mechanisior monitoring impacts of all development activitiezn
water.

Need for water storagestructuresof appropriate sizes e.g. construction of bandharas
and check damgo help recharge during post monsoon period.

Both demand management as well as supply management aplpesaare needed.
Community, public/NGOaticipationis neededn formulating water policy

Role of all the stakeholdersin water sector should be clearly specified in state water
policy.

Need for reuse and recycling of waste water. In particular treatment of waste water
from hotels & industries is essential. Motivate public to use the recycled water for
gardening, sanitation, etc. Waste water treatmettosild be done on greater scale in
residential complexes.
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Sensitization of peoples requiredon water policy, rainwater harvestingiater efficient
cropping pattern, crop rotation and ground water ferge.

There should be&sMS based climate/rainfall information system for farmers as started
by [ITMumbai.

Contamination of water should bgrevented There should be proper sewage system to
stop water pollution.

Need for adequate pricing avater.

Water resources departmerdgriculture departmentshould decide about the crops
which could be grown by the farmers in the command area in Goa as per available
water.

Water meter should be made compulsory in command areas.
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Chapter 4

The Outcome

4.1 New Draft Goa State Water Policy, December 2015

The frequent dialogues between thadia Water Partnershigtudy team and Water
Resources Department of the Government of Goa from August 2015 onwards resulted
to expedite the process of formulation of &w draft of Goa State Water Policy in line
with the National Water Policy 2012Accordinglythe new draftof the State policyvas
discussed during State level workshop organizeBadtiez¢ Goa on November 24, 2015.
The ChiefEngineer, while responding to a suggestion madéeyProject Directorindia
Water PartnershipStudy teamto seek publicopinion beforefinalizing the state water
policy, announced that the draft of the revised Goa State WateicyPalould be put on
the website for soliciting comments from the public. In accordance with this
commitment, the draft of a new policy was actually uploaded on the website of the
department in the first week of December 2015 thereby signifying the sucietse
persistent efforts made by the IWP study team.

The draft of the new Goa State Water Policy carries forward many of the features
of the earlier policy of 2000. It also reiterates the salient features of the recently
announced Goa State GrodiWater Policy of 2015, as already described iniGe@.4.

At the same time tialso contains somaew features which are in line with the National
Water Policy2012 such asadaptation to climate change. Aser the National Water
Policy of 2012, the draft of Goa State Water Poliyo refers to enhancing the
capabilities of the community to agt to climate change by putting emphasis on
mitigation measuresuch as increase of water storage in ponds, lakes, rivers, ground
water, small or large reservoirs, revival of traditional water harvesting structures and
bodies, adaptation of better demand management like adoption of better cropping
patterns, water application techniques, sprinkler and drip irrigation, taking into account
the expected impacts of climate change in planning and regulation of water resources
structures such as dams, flood embankments, tidal embankments etc. as well as bund
and ponds etc. in Khazan land.

There are several other new aspects included innkev draft policy of Goawhich
are also in line with the National Water Policy 2012. Mention may be made of ardent
need to make necessary amendments in the existing Acts and draft new Acts to plan,
manage and regulate utilization of water resources in the state; to assign higleetor
ecological needsf rivers and going to the extent olearmarkinga portion of river flows
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as eflows for sustaining the ecologicaéeds; to resort to pricing of water to ensure its
efficient use and conservation; to set up an independent Water Régy Authority in

the state; to repairrejuvenate and restore water bodies by removing encroachments
and increasing their capacities, remodeling them or improving them for utilization; to
strengthen maintenance by setting aside a suitablecpatage of cost of infrastructure

for repair and maintenance; to give more emphasis on water supply and sanitation
through evolving proper sewerage system or providing septic tanks throughout the
state; to try to supply treated and rased water in two dferent pipelines with proper
universalcolor codes.

The draft certainly provides an improved version of the earlier Goa State
Water Policy of 2000. Further improvements may take place after the comments are
received from other stakeHders. Thefollowing set of recommendationsvere sent to
the concerneddepartment for congieration. Theserecommendationsre given below.

4.2 Recommendations foNew Goa State Water Policy

The recommendationsinclude the suggestions made lilge district level officers in
South Goa district, the participantsf the workshop held in Goa on 94November

2015 suggestions provideth the questionnaire filled in byhe participantsand the
suggestionsby the study team. In order to avoid duplication, only those points are
included whichare notfound in the existing State Water Policy document. Even then,
there may be some overlap which is unavoidable. These recommendations were sent to
Chief Engineer and other senior officers of Water Resources Department of Government
of Goa or23“ December, 2015

Climate Change

T

1
T

There is need for a full understanding of the meaning of climate change and its
implications as well as for long tergata on the effect of climate change on rainfall
pattern.

The impact of climate change should be analyzed at babin level such as Zuari sub
basin for example.

A roadmap for urban climate resilience policy should be prepared.

High priority should bessigned to (i) strengthening and creating adequate facilities for
studies and research on hydrological, hydnetrologicaland geomorphologic aspects
related to climate change within the Department of Water Resources, WALMI,
Universities andbther institutions including creating new institutions; (ii) modernizing
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and expanding instrumentation and measurement technigaad (iii) revising existing
courses of studies, creating new subjects and introducing programmes as well as
post-graduate diplomas and degrees.

There is need to take up massive programmes of awareness generation among
people at all levels about adverse effects of climate change and the mitigation
measures to be taken to deal with them so as to enhance thergpcapacity.

There is need for integrated salinity control mechanism to deal with the problem of
increasing salinity and ground water exploitation in coastal areas of Goa.

There is need for a system of suitable water pricing to deal with increasing water
scarcity in future due to thadverse effect®f climate change.

The different departments of the state government, whose wanle related to
water and climatechangeshould have a common forum which should meet at
frequent intervals to take an integraliew of knowledge base and policy options.
For this purpose, the Department of Water Resources should have an effective cell
headed by a Chief Engineer level officer.

Water and Agriculture
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Plantation ofmore water consuming plant species like acacia, nilgiri should be avpided
while aops which consume less water should be promoted

Water meter should be made compulsory in command areas.

There is need for engineers tateract with farmers

Farmers should be advised to stop flood irrigation.

Mulching for conservation of soil moisture should be promoted.

Water holding capacity of soil should be increased by adding more organic manures
while avoiding excessive use of aheal fertilizers.

Use of micrairrigation should be encouraged specially in horticulture and vegetables.
Farmers should be persuaded to adopt shorter duration crop varieties such as paddy
varieties of Vaisaleha and Makome and pulse variety of Alsand.

Less water consuming traditional organic agriculture practices need to be
encouraged while ensuring for higher productivity. For this purpose, higher funds
may be allocated for Research and Development.

Water Policy Formulation and Implementation Process

T

Awarenessshould be generate@dbout state water policy among people at the grass
roots level through meetingssampaigns, posters, displays etc.
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Sate water polcy, should be people and farmers friendly and should emerge from
below. Hence here should be involvement of common citizen, community, NGOs,
academia etc. iits formulation.

Basinwise, regionwise considerations should be taken into account wiireEming
policies.

After formulation,state water policy should be made readily available at the level of
village, Panchayat, Block, School, Libraries and other public places.

All stakeholderQole should be clearly specified in state water policy.

State water policy should bemplementable. Hence the@olicy shoulddeal also with
aspects related to its implementaticat the ground level.

Description of water resources scenario as wellwager policy should also include
sociaeconomic, institutional and management aspects which are missing in the present
policy document. Socieconomic aspects should also be specifically mentioned in the
sections dealing with research and data.

Ground Water

There slould be proper implementation of ground water policy.

Panchayats should be empowered to regulate extraction of ground water in over
exploited and critical areas.

lllegal extraction and sale gfound watershouldbe prohibited

Ground waterin drought prone areasshould be kept as a reserve for drought
management.

Planting of certain trees such as Australian Acacia, which use considerable ground water
resulting in its depletion, should be discouraged.

Mining pits and water pumping ought to be restricted and charged.

Recharging of ground water should be given more emphasiandoned mining pits
should also be usedor recharge.Construction of bandharasand check damse
encouragedo help recharge during post monsoon period.

Controlling Water Pollution

T

Contamination of water should be avoided. There should be proper sewage system to
stop water pollution. Sewer schemes should be executed along with urban water
schemes.

Penalty should be imposed dhose polluting water in accordance with Polluter Pays
Principle
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Role of Pollution Control Board in preventing water pollution should be strengthened.
There should be adequate measures tmtrol the prevailing dumping afolid waste in
canals in order to maintain the quality of water.

Measures should be taken to control intrusion of sea water which is affecting the quality
of ground water in the state.

Efforts should be made to control tlteontamination of well water in urban areas.

Need for reuse and recycling of waste water. In particular, treatment of waste water
from hotels & industries is essential. Waste water treatment should be done on greater
scale in residential complexes also.

Motivate public to use the recycled water for car washing, gardening, sanitation, etc.
While doing so, problems, if any, associated with reuse of water should also be taken
into account.

Raw and recycled water usage by industries should be promoted.

Water Use Efficiency

T

Water use efficiency shoul@ceive adequate emphadis ensure optimum utilization of
water for cropsas well as for all other uses

Mechanisms to increase water use efficiency in different sectors such as use of micro
irrigation should be put in place.

There should be stringent laws for wastage of water.

Much emphasis should be given on conservation of water resources.

Documentaries of best practices developed by communities over the years should be
compiled to be used for sustainable management of water in Goa.

There is need for training not only for veatresources engineers but also for mining
staff and the general public. Capacity development training on water use should be
provided to all stakeholders.

There should be a mechanism to transfer research findings to functionaries at lower
levels as wellsato the public.

The existing gap between hydrological researchers gmdctitioners should be
removed.

Public awareness

T

T

Efforts should be made to improve awareness level in schools and other educational
institutions about the importance of water and ee for its conservation
There is need to sensitize and educate stakeholders on better water use practices.
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People should be sensitized anitical aspects related to vier such aswater policy,
rainwater harvesting, cropping pattern, crop rotation and grduvater recharge.

Community Participation in Water Governance

T

Community participation should be promoted for conservation and effective
management of waterand for formulating water harvesting schemes, ground water
usage and recharge

Participatory managementof irrigation and drinking water should be introduced/
strengthened.

Committees should be formed at panchayat level to oversee use of veateillage
level

Greater stress should be laid on decentralization of wagt@rernance withirthe overall
framework of the doctrine of public trusb create a feeling of community ownership
and involvement in management of water resources.

Laws should be amended to provide adequate power and funds to such
decentralizedbodes for aequate development and proper management of local
water bodies such as lakes, ponds, capatsnmon wells etc. so as ®ub-servethe
goal of providing safe drinking water to all within easy reach.

Women are the primary users of water. Hentlkere should be adequatemphasis

on women participation in management of water at local levels.

Water Harvesting

T

Rain water harvesting should be given more importance @rservedseriously. There
should be mandatory roof topain water harvesting forall megaprojects specally in

some parts of the State like Canacona, Sanguem which face acute water shortage
Water recharge structures should leenstructedin an integrated and holistic manner in
place of the prevailing fragmentedanner bydifferent agencies.

Consolidated data on recharge structures in an area along with the relevant data for the
catchment areashouldbe madeeasilyavailable.

Water bodies

T

T

Inland water bodies such as temple ponds, which are in idigdpd condition, should be
rejuvenated.

Abandoned mine pits should be useghter conservation andor supplying water for
irrigation as well as industries.
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1 Artificial lakes, which are present in the state, should be used for water conservation.

Management of Water Resources

T

=

Demand for water should be ascertained from all the sectors in Goa through collection
of data on water consumption from both primary and secondary sources.

Management implications of treating water as a community asset shoelleixplained.

The desirability of PPP projects in water supply should be reviewed.

There should be collaborative approach among different agencies concerned with
management of water.

Both demand management as well as supply management appreaskeneeded.

lllegal drawing of watefrom mines should be restricted.

There should be a mechanism for monitoring of impacts on water of all development
activities.

Stringent action should be taken against encroachments into catchment areas of
water bodes by private agencies.

Proper attention should be paid for maintenance of all types of existing water
bodies such as dams, canals, tanks, ponds etc.

Traditional technologies should be tapped as one of the methods of augmenting
water resources.

37



Chapter1 5
Conclusions

5.1 Backdrop

The present study is the outcome of the need to review state water policies in line with
the National Water Policy, 2012, in the context of climate change. Its objective was to
review the Goa State Water Policy, 2000asao provide suggestions for modifying it in
line with the National Water Polie012in the context of the ensuing climate change,
involving awareness, preparedness, coping mechanism at the state level and down
below. Apart from collecting information from secondary sourceshe study relied
mainly on primary sources for required data and information. For this purpibse,
study team conducted wide rangingteractive sessions with government departments
and other stakeholders at the statdistrict and panchayat levels followed by state level
workshop to get suggestions for modifying the earlier state water policy of . IB%re

was a continuous dialogue between the study team and the state government.

5.2 The Process

The state of Goa was selected for the study on the basis of certain criteria which
were evolved after considerable discussion of the study team with central government
departments/ agencies ehling with water resources such as the Ministry of Water
Resources, G.R and R.D, the Central Water Commission, the Planning Commission, etc. A
critical review of Goa State Water poli®000 was made with respect to the water
resources scenario of theate as well as the National Water Policy, 2012. Considerable
discussion on issues pertaining to Goa State Water Policy took place between the study
team of India Water Partnershignd state level senior officers of Water Resources
Department of Governmendf Goa in August, 2015. Members of the study team also
interacted with relevant district level and other officers, Panchayat representatives,
Krishi Vigyan Kendra and general public in two villages of South Goa district of the state
from September 30 to Qaber 10, 2015. Finally, a muktakeholders workshop on Goa
State Water Policyvas held on 24 November, 2015 at Bardeg Goa which was
attended by49 participants Findings of the schedules filled in by the participants of the
workshop, giving their perceptions, views and suggestions on issues related to climate
change and water policy, were processed and analyzed. Thereafter, the
recommendations emerging from difent sources including those of the study team
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were finalized and communicated tbhe GovernmentGoafor taking them into account
while revsing its earliepolicyof 200Q

5.3 The Outcome

The frequent dialogues between the study teanmda Water Resources
Department of the Government of Goa from August 2015 onwards resulted in
expediting the process of formulation of a new draft of Goa State Water Policy which
contains several features which are in line with the National Water Policy 2012
especiallyin the context of climate change. And the workshop on Goa State Water
Policy, organized by the study team asirtiegralpart of this study, led to the uploading
of the newdraft policy on the website of th&tate Water Resourcd3epartment in the
first week of December 2015 to seek comments and suggestions from the public,
thereby signifying the success of the persistent efforts made in this direction by the
India Water Partnershiptudy team.

Therecommendationsvhich came out as a result of the studyere sentby Email to

the Chief Engineer, and othesenior officers of Water Resources Department,
Government of Goa, on December 23, 2@dBe considered for inclusion in the revised
version of Goa State Water Polidjhe aspects covered by the recommendatiordude
climate changewater and agriculture, water policy formulation and implementation
process, ground water, controlling water pollution, water use efficiency, public
awareness, community participation in water governance, water harvesting, water
bodies and management of waterseurces.

Thus, the tasks assigned for the study were sucs@dly completed and the
objective of the study is fully achieved.
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Annexure- A

Proceedings of the Workshop on Goa State Water Policy held dhXdvember,

2015

As mentioned in Chapter 1, a workshop on Goa State Water Policy with Special
Reference to Climat€hangewasorganized bythe India Water Partnership study team
with the support of Goa State Water Resources Departmemt Nov 24 2015 from
10.00 AMto 2.30PM as a part othe study The venue was the Seminar Hall of the
Secretariat, Porvorim, Bard€zoa. Advance intiation was given to the participants to
go through the National Water Policy 2012 as well as Goa State Water Policy 2000, both
of which were shown to be easily accessible on the websites of the Ministry of Water
Resources, R.D. and G.R., Government ohladd Department of Water Resources
Govt. of Goa, respectively. In addition, a Background and Issue Note was circulated by
the Study Team during the workshgving therationale and context of thevorkshop
and raising anumber of relevant issues owhich the viewsof the participants were
solicited. Another notecirculated by the Study Team provided the salient features of
the Goa State Water Polic000, to be discussedn the workshop. Number of
participants, comprisingfalifferent stakeholders, was94 Water Resources Department
of the Government of Goa was well represented by several officers, which included the
Chief Engineer and the Additional Chief Engineer. Other relevant departments of
Government of Goa such as Agriculture, Fishery, Horticylmel PollutionControl
Board were also represented by senior officers. Besides, representatives from Central
Water Commission and Central Ground Water Board of Government of India, senior
faculty members of University of Goa such as Principal, Goa Calfegagineering,
Professors of Economiesc., as well as a few farmers and several female members also
participated.

The workshop started with a welcome address by Professor Kamta PirRsgect
Director, IndiaWater Partnership study teamHe provided the background to the
workshop, and indicated its importancéle also underlined the urgent need for a
review of the existing Goa State Water Policy in view of several changes in water
resource scenario anasio-economic situation which had taken place since 2000 when
the State Policy was announced. He then raised a number of pertissirgs orwhich
the views/ suggestions of the participants wes@icited.Thiswas followed by a keynote
address on Natiaal Water Policy 2012 by Shri Rishi Srivastava, Director, Central Water
Commission, Government of India, who was representing the Chairman Central Water
Commission as he could not come doesomeproblem at the last moment. During his
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presentation, Shri 8rastava highlighted the changes madeNational Water Policy

2012 as compared to the earlier version of the National Water Redid hereafter, Shri
S.T.Nadkarni, Chief Engineer, Water Resources Department, Government of Goa
delivered a key notaddress on the draft of a revisegrsionof Goa State Water Policy.

He submitted that the draft, after being approved by the competent authority, would be
notified in the press and uploaded on the website of the Water Resources Department
for eliciting @mments and suggestions from public before being finalized . Thereatfter,
Shri A.C.Tyagi, Secretary General, International Commission on Irrigation and Drainage,
New Delhi and former Director General World Meteorological Organization, Geneva,
delivered theinaugural address. The inaugural session was presided over by Shri Chetan
Pandit, Adviser, Water Resources Department, Government of Goa and former
Member, Central Water Commission. The inaugural session ended with a vote of thanks
by Dr. Veena Khanduri,xécutive Secretargum-Country Coordinatqgr India Water
Partnership.

Thereafter, Goa State Water Policy was discussed in a long technical session which
was presided over by Dr. P. Mukhopadhyay, Professor and former Head of the
Department of Econmics, University of Goa. The discussion was initiated byMDs.)(

Ashvani Pai Panandikar of TERI Goa. Other participants who took part in the discussion
and gave their views and suggestions included Shri Ravindra R Yaragathi, Dr.Mohan
Girap, Shri Larrydreto, Shri Anant. P.Hoble, Dr. Mericio Travassos, Shri S.T. Nadkarni,
Shri S.H. Nagarajaioh, Shri Rajan Kamble, Dr.Purnanand Savojkar, Dr.Ulhas G.Sawonker,
Shri Chetan Pandit, Professor Pranab Mukhopadhayay, Shri A.C.Tyagi, Shri P.J.Kamat and
Dr.Veena Kanduri. The suggestions made by them are providezhapter3.

The workshop ended with concluding observations Ripfessor Kamta Prasad,
Project Director, India Water Partnership study tedfe expressed his happiness that
the draft of a revised policy was ready and would come up shortly on the website. He
suggested that newspaper advertisements can also be given about the framing of water
policy and soliciting comments and suggestions frtim public. He thanked the
participants for making useful suggestions and assured them that these would be
analyzed with special reference to their relevance and implementallitybe taken
into account while finalizing the recommendations to be tsenthe state government.

He also requested them to send any further suggestions by email to him.

List of Participants

1. Shri A.C Tyagi, Secretary General, international Commission on Irrigation and Drainage
New Delhi.

2. Shri Chetan Pandit, Advisor, Water Bages Department, Government of Goa and
former Member, Central Water Commission, Government of India.
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3. Shri S.T. Nadkarni, Chief Engineer, Water Resources Department, Government of Goa.

4. Professor Kamta Prasad, Chairman, Institute for Resource ManagemeriEa@nomic
Development and workshop coordinator, Delhi.

5. Shri Rishi Srivastava, Director, Central Water Commission, Government of India, New
Delhi.

6. Dr.(Mrs.) Veena Khanduri, Executive Secretany-Country Coordinatqgrindia Water
Partnership, Gurgaon.

7. Shi P.J .Kamat, Additional Chief Engineer, Water Resources Department, Government
of Goa.

8. Dr (smt.) Shamila Monteiro, Director of Fisheries, Government of Goa.

9. Shri Larry Barreto, Managing Director, Horticulture corporation, Government of Goa

10. Shri Ulhas P#iakote, Director of Agriculture, Government of Goa.

11.Dr.Vinayak N.Shet, Principal, Goa College of Engineering.

12.Dr. Pranab Mukhopadhyay, Professor and former head of the Department of Economics,
University of Goa.

13.Dr.E.M.Travassos, President, Goa Econosso@dation.

14.Shri Ravindra R.Yaragathi, Superintending Engineer, Water Resources Department, Govt.
of Goa.

15.Dr.Ulhas G.Sawonker, Professor and HeaD, Mining Engineering Department Goa
Engineering College.

16.Shri S.D.Patil, Superintending Engineer, Water Ressubepartment, Government of
Goa.

17.Dr.B.P Sarth Chandran, Associate Professor and Head Department of Economics and
Banking Shree Damoder college, Margao, Goa.

18.Dr.Purnanad Savojkar, Professor. Goa Engineering College

19.Ms.Megha S.Kerkar, Superintendent ohEises, Government of Goa.

20.Shri A.G Bhagwat, Surveyor of Works, Water Resources Department, Govt. of Goa.

21.Ms. Rakhi Raj , Asst. Professor, Carmel College for Women, Nuveni, Goa.

22.Shri Prashant P.Harmal, Farmer, Goa.

23.Shri Chandrakant R.Naik, Farmer, Goa

24. ShriMukund B.Sadekor, Tilati, Iwugd@hargal, Goa.

25.Shri K.M.Viswanth, Scientist, Central Ground Water Board, Government of India, SVO,
Belgam.

26.Dr.J.Davithv Raj, Scientist, Central Ground Water Board, Government of India, SVO,
Belgam

27.Dr (Mrs.) Ashwini Pai Pandikar, Associate Fellow, the Energy and Resources Institute
(TERI), Goa.

28. Dr. Mohan Girap, Goa State Pollution Control Board.

29.Mrs. Jennica Sequiera, Goa State Pollution Control Board
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30.Shri P.V. Dessai, Executive Engineer, Water Resources DepartmenhrBavesf Goa.

31.Shri. B.V. Pujari, Executive Engineer, Water Resources Department, Government of Goa.

32.Shri S.H. Nagorajaioh, Executive Engineer, Water Resources Department, Government of
Goa.

33.Shri S.G. Pattan, Executive Engineer, Water Resources Depar@eernment of Goa.

34.Shri R.B. Ghanti, Executive Engineer, Water Resources Department, Government of Goa.

35.Shri D.V.Salchar, Executive Engineer, Water Resources Department, Government of Goa.

36.Shri P.B. Badami, Executive Engineer, Water Resources Departaoy@rnment of
Goa.

37.Shri P.R.Akki Executive Engineer, Agriculture Department, Govt. of Goa.

38.Ms. Maline R.Naik, Asst, Surveyor of Works, Department of Water Resources,
Government of Goa.

39.Shri Rajan Kamble, Asst, Surveyor of Works, Department of Ré&mources,
Government of Goa.

40.Shri  S.B.Ghanikar, Asst, Surveyor of Works, Department of Water Resources,
Government of Goa.

41.Shri G.V.Dlaladkar, Engineering officer, WRD, Govt. of Goa.

42.Mrs. Jyoti Prabhudessa, Technical Assistant, WRD, Govt. of Goa.

43.Shri Neil N. Agshikar, Technical Assistant, WRD, Govt. of Goa.

44. Shri Nutan Masurke, Junior Engineer, WRD, Govt. of Goa.

45.Ms. Nayana G.Kulkarni, Junior Engineer, WRD, Govt. of Goa.

46. Shri Tripto Prabhu Gamber, Junior Engineer, WRD, Govt. of Goa.

47.Shri Arun M.Naik, Astant Engineer, WRD, Govt. of Goa.

48.Shri N.M.S Anant P Hoble, WRD Govt. of Goa.

49. Shri Hemant Rane, WRD, Govt. of Goa.

44



Annexurec B

Scanned copy of list akgistration sheets

GWP-IWP SPONSORED WORKSHOP ON

Goa State Water Policy with special reference to Climate Change, on 24"
November, 2015 at Seminar Hall, Secretariat, Porvorim, Bardez — Goa
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