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What will we discuss...

* Groundwater:
— And Society
— situation in India: factors responsible
— Competition: No Conflicts?
— Governance in India overview
— A Common Pool Resource
— Governance

— Protocols




Groundwater vulnerability map A

Water qualily gata source
Ground Water Quality in
Shallow Aquifers of India, CGWS MoWR, Gol, 2010

Stage of groundwater doveolopmant source: CGWE 2004
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Groundwater situation in India

Dependency on groundwater is huge in
India:

* 90% of Rural Drinking Water Supply
(DDWS, 2009)

» 70% irrigation (Kulkarni et al 2009;
MoA, 2013)

* 48% urban water supply (Narain,
2012)

Almost 60% districts of India have
problems related to groundwater
availability and/or quality.
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Groundwater and Society

Indirect linkages in form of
Ecosystem services:

Regulating,




Changes in
Cropping
pattern

Electric
Subsidies

Perception of
nature of GW

Groundwater

Development
in India
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technology

Response to
land scarcity
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* Response to land scarcity

e According to NSSO statistics, operational landholding in India was 2.61 ha
in 1960-61 while the same was 1.06 ha in 2002- 03

e 78 % small marginal farmers own 32 % land and 45 % irrigated by GW
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Size of operational land holdings across different years

Increased
groundwater
sourcing?
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Decade-wise trend of shares of groundwater and
surface water to NIA - an aggregated National Picture
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120000

Jalana

Net Irrigated area, 2012
(Surface water and Groundwater)

Source of irrigation
water

Nanded Aurangabad Hingoli Latoor Parbhani

Districts

* Groundwater

* Surface Water

Osmanabad




Area under Cotton Cropping pattern changes:

4000 Case of Aurangabad and Parbhani
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Drinking water dependency

Beed- Maharashtra
Madhubani- Bihar

West Garo- Meghalaya

Patiala- Punjab
™ Deep Tubewells ™ Open wells ® Shallow Tubewells = Others (Surface+)

\

: List or water sources



Drinking water dependency

Madhubani

™ Deep Tubewells ™ Open wells

Beed

= Deep Tubewells

m Shallow Tubewells ® Others (Surface+)

0% 29%
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® Shallow Tubewells
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West Garo Kanchipuram

= Deep Tubewells ® Deep Tubewells =™ Open wells
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Groundwater Competition: No conflicts?

e Aquifer characteristics determine the nature of groundwater competition
eg. Alluvial and hard rock aquifers

* |t may also lead to local inequities in terms of access to groundwater, use
of groundwater

* Arena for competition is so big that a period of intense competition
resembles the conflict scenario

 The competition itself is so intense and overarching that it rarely
transforms into an ‘actual’ conflict. Examples have been Coca cola case
and Chennai water case (both over competing uses)

nature of competition in alluvial aquifers — nature of competition in hard-rock aquifers:
drawdown is continuous drawdowns are discrete
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° REgUIat'On In some states in Australia, if a 2 ha

— Legal framework doe or less land is irrigated with gw, it
is exempted from all types of

— Mostly tied to land ow _ _
regulation! What about India?

— Poor enforcement
— High cost of implementation

* Economy
— Electricity is subsidized (free in some states)
— No regulatory framework for groundwater markets
— Political economy of groundwater limits actions

*  Community initiative
— No legal backing for community based action
— Hiware Bazaar, Paani Panchayat: islands of success
— Policy framework does not integrate these experiences



Groundwater:
A Common Pool Resource

Subtractable resource
Non excludable resource




Groundwater, the
underlining factor

arar,

b N
¢
w

-
o b Sr“'(
v, ‘y
A 4

Forest Department

Minor Irrigation |
Department |

Agriculture Dept.

2+ Rural Development Dept.
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Groundwater Dept.
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Administrative Boundaries?

Aquifer boundaries shapes
groundwater behaviour... . Watershed Boundaries?

Socio-economic
boundaries?




Stage 1

The rise of green revolution
andwbmntoehoolog

‘Stage 2
Groundwater based Agrarian Boom

Stage 3

Eaﬂy symploms groundwalter
vardraft/ degradation

Stage 4

Decline of the groundwater
socio-ecology with immisarizing
impacts

North Bengal and North Bihar,

Nepal Terai, Orissa

Subsistence agriculture;
protective irrigation traditional
crops; concentrated rural
poverty; traditional watering
devices using human and
animal power

Targeled subsidy on pump
capital; public tubawsll
programmes,; alectricity
subsidias and flat tariff

Eastern Ultar Pradesh, Westorn
Godavarl, Central and south
Gujarat

Skewed ownearship of tubewells;

access to pumping irigation prized;

rise of primitive pumping irrigation
‘exchange’ institutions. Decline of
traditional technologies,; rapid
growth in agrarian income and
employment

‘small fnmnr
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Haryana, Punjab, Western Uttar
Pradesh, Centra Tamiinadu

Crop diversification: permanent
declineg in water tables, The
groundwaater based ‘bubble
economy’ continues booming.
tensions batwoon aconomy and
ecology surface as pumping
costs soar and water markets
becoms oppressive. private and
soclal cosis of groundwater use
part ways

Subsidies, credit, donor and
NGO-support continue apace,
licansing, siting norms and
zoning systam aro created but
are weakly enforced.
Groundwater Irmgators emergea
as a huge, powerful vote bank
that political laadeara cannot
Ignore.

Source: Shah (2009)

North Gujarat, Coastal Tamilnadu,
Coastal Saurashtra, Southern
Rajasthan

The "bubble” bursts, agricultural
growth declines; pauperization of
the poor is accompanied by
depopulation of entire clusters;
water quality problems assume
serious proportions; the “smart”
begin moving out long before
the crisis deopens:; the poor get
hit the hardest

Subsidies, credit and donor
support reluctantly go: NGOs,
donors assume consarvationist
posture zoning restrictions begin
to get enforced with frequent pre-
alection relaxations; water imports
begin for domestic neads; variety
of public and NGO sponsored
amellorative action starts
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How is it reflected in one aquifer over time...

WL graph in a shallow aquifer over a ten-year period

Time (ten year period)
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Source: Kulkarni (2005)
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4 Abstraction
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Stage 1

¥ Recharge
4 Abstraction
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Sustainability
Equity
Efficiency

Stage 2

il ll

Equity
Efficiency
Sustainability

Stage 3

Sustainability?
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Introducing GW protocols (for wells) in different phases of GW use

Protection of recharge areas

Protocols Stage 1 Stage 2 Stage 3 Stage 4
Geo-hydrology in WSD Y v v
v v v v

Efficient well use

Pump capacity £a

Distance (wrt drinki
regulation

Diverse problems,
diverse responses

Groundwater management through
sharing

Depth Regulation (wrt drinking v
well)

Regulation of Agricultural water 4
use

v v v

£ L 25

ACWADAM



Introducing GW protocols (for springs) in different phases of GW use

Protocols Stage 1 Stage 2 Stage 3 Stage 4

Geology in Spring shed v v v
development

|dentification of recharge area, its v v v v

protection and recharge

enhancement

Water quality protection v v v

(specifically in recharge areas)
Community use of springs v v v
Agreement between recharge area v v
and discharge area communities




Social conditions

Equity,
access, reg

legislat hyd rOgEOIOgy

institut
arrange

\_

Drinking water
security, irrigation,
improved livelihoods

J

Hydrogeological

Socio-

\quifer
ristics,
ology,

Groundwater
availability, quality
and quantity
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