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2. The Theory of Change of Shifting Grounds
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Knowledge: Capacity building:
Research P Negotiated Approach
I_nclusiver_;e_ss & equity
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understanaine
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Context: Deltas, peri-urban,

ecological, other pressures
and surface water uses

Willingness and
Institu- capacity to engage in

= e (" Exchange of needs, |

visions, values, gaps,

Experience serious

gales Algtoundiater Equip people to
\ / — : transform their
| Integration: /" Basis for further dialogue local environment
GW Scenarios towards shared in their own way
Game theory & gaming understanding of processes
Narrative/property rights \ & ctures ision
Index-based (MGPAT)




3. Research results
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South KCC and 3 adjacent unions

Land Use Change
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4. Experiences with the Negotiated Approach
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5. Plenary discussion, questions and reflections
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6. Annexes
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Shifting grounds: institutional transformation,
enhancing knowledge and capacity to
manage groundwater security in peri-urban
gangetic delta systems

Leon Hermans

Shifting
Grounds

2
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Shifting
Grounds
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Sustainable groundwater management in peri-urban areas.

Enhance understanding and build capacity
Peri-urban villages near Khulna and Kolkata.
Focus on local level, with local stakeholders

Research on groundwater, livelihoods and institutions.
Linked to capacity building through “Negotiated Approach”.

4 years. Funding: NWO - UDW. Lead partner: Delft University
of Technology




Peri-urban areas:

 Transition zones during
urbanization

* Dynamic areas
— social composition and
— physical change

» Heterogeneous actors

» Institutions outdated,
overlapping, difficult to
enforce and sustain

=

Groundwater management:

Critical resource for local
livelihoods and WASH
Invisible resource
Increasing pressures and
use

Visible in conflicts and
tensions




Knowiedge:
Research PhDs
& postdoc

Context: Deltas, peri-urban,

ecolngical, other pressures
ard surface water uses

Institu-
tions

Ground Socio-
water Econ.
Integration:
GW Scenarios
Game theory & gaming
Narrative/property rights

index-based (MGPAT)

Capadity building:
Negotiated Approach

Inclusiveness & equity

LD
underssann.,
peoablems,
dependemoes

Willingreess and
capacily b engage in

_ dislopae vilage-pv't

Extharge of needs,
wislors, wolues, gaps,
means eic

- Espenience wrious

Rar-"*anl

" Basis for further dialogue

towards shared

\

~

Mde

& structures for vision

L

Equip people to
transform their
local environment
in their own way

Today: Results, Review, Reflect

* 3 Researchers: Groundwater modelling (BUET),
Livelihoods (SaciWATERs), Institutions (TU Delft)

* 3 Capacity building partners: Both ENDS (coord), The
Researcher (Kolkata), JJS (Both ENDS)

* What have we achieved? How? And what will future
bring?
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Groundwater System Mapping

Shifting
79 Grounds

by
Md. Rezaul Hasan

PhD Student, IWFM, BUET, Bangladesh

September 14, 2018
pEm—
NWO

About the research

Research focus:
Groundwater security in coastal peri-urban areas of South Asia

Aims and goals

= Evolution of peri-urbanization around Khulna city

= |Investigation of relationship between peri-urbanization and groundwater
security

= Analyze relative roles of this relationship in diverse peri-urban settings.




Peri-urban in South Asia
+  Urbanization in coastal Ganges delta has been a continuous process.
* Urbanization accompanied by growth of peri-urban areas

Characterizing peri-urban

* Changing land use Groundwater security is

* Multiple claimants conceptualized as:

* Flows of goods, services and resources “the availability of water

* Social heterogeneity throughout the year with

* (Changing locus of control over natural resources acceptable level of quality,
accessible to people of

* Groundwater is often the principal source of water different stakes, with

* And/or an increasing dependency on groundwater
* Increased pressure on groundwater
* Enhancing GW security risk in peri-urban areas

tolerable level of risks
resulting from climatic and
socio-economic processes”.

Processes beyond peri-urban areas may be important:
* Huge abstraction in city area to meet increasing demand
* Everincreasing agricultural water abstraction in rural areas

Methodology

*Review of secondary literature/reports
sScoping visits to field sites

#Direct observation

sFocus group discussions

®in-depth interviews

=Questionnaire survey at households
sWater audit

s3atellite based image analysis

*Data collection (GWL and salinity)
sAnalytical works

=Developing mathematical model




Studied peri-urban sites in Khulna
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Google Earth

Diversity of peri-urbanization characteristics
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*  In-migrants are form Morelganj (Bagerhst), Khuina aty and upazilas of Koyra, Dumuria and Shymnagar




Diversity of peri-urbanization characteristics
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South KCC and 3 adjacent unions significant increase in

built-up areas in and
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Diversity of peri-urbanization characteristics

Real estate boom and industrial growth along roack
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o | S
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Integrated farming (fish and poultry)
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Diversity of peri-urbanization characteristics

basws Mo Tinaimttons Dlabas

Inhabitants with urban
resources dependent are
being increased, exists

heterogeneous livelihoods.

mmmmmlu
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Diversity of peri-urbanization characteristics

N ) e L I O T

* City waste dumping station just besides Hogladanga.
* Two canals, carrying city and medical wastes, passes
through Chak Ahsankhali.




Groundwater security risks

Hydrogeologic constraints

= Coastal aquifers are hydro-geologically very complex, with high
degree of spatial vaniability.

= Unavailability of suitable aquifers (thickness and quality). it
limits the number of tubewell sunk.
- Chak Ahsankhali (suffers in access to GwW) & Sanchibunia
(not a issue in access).

= The shallow aquifer (~ 350 ft) taps for drinking water (i.e.
Nikhamar).

Otherwise tapped for domestic purpose (i.e Hogladanga)

= Shallow aguifers are saline where nearby tidal rivers/canals, like

Chak ahsankhali, Tetultala, Sanchibunia, South Labonchara.

Groundwater security risks

Hydrogeologic constraints

= Where water is not found at acceptable quality in shallow

aquifer, the second aquifer is tapped ranging from 600 to 200
ft

Pumping cost increases substantially with depth, which
conflicts with affordability.

For eample, in Hogladanga, Chak Ahsankhali,
Tetultala and South Labonchara

Cross-Secton A8, W.E Drection

Complex hydrogeology




Dimensions of groundwater (in)security
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Dimensions of groundwater (in)security
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Dimensions of groundwater (in)security

Seasonal deciination of GWT  +++
: t-.l—_-m
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i v s =  Declining trend of GWT of 3 unions.
i . s Surface of maximum depth to GWT
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Dimensions of groundwater (in)security
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Dimensions of groundwater (in)security

Mmpmmhﬂw
[health, distance & time)
= All the newly constructed houses/buildings, Community Tubewells
people have installed tubewells to meet 100w
their water demand. This has been in case in =
Sanchibunia, Nijkhamar, 5. Labonchara. o
= At ChakAhsankhali where deep tube-wells -
have been limited, one deep tube-well 12
serves about 50 to 60 households and often 1
m.samn - ew tdmana B 2] N e Mewatah
= Besides, there is no conflict at Tetultala S
whereas found few tubewells.

Hydro-geologic analysis and modelling

Simulated GWL at Jalma Union
L e N e W a1
- : . A

Simulated GWL at Batiaghata Union

Simulated GWL at Gangarampur Union

C e

about 6,645 . e
sgkm; covers 25

includes 66




Heavy withdrawals at peri-urban areas

[ O T T OO O C—
GW for commercial / = —— = —_ _— ——
industries

Che~ge in loro rice cuhivation {sores|

e Heavy local point withdrawals may

= o impact groundwater level locally

I I especially for the shallow aquifer.

, 1 - - . e |rrigation pumping within peri-urban
S R RS area, if persistent in considerable

o _ volume, may lower the groundwater
" TSR B e N Sy T level locally, impacting nearby hand

* More or less unchanged Boro cultivation (slight increase!) ;
+ Land leazed increased from 63.5 percent to 71.1 percent for Boro tub?f-ewells sunk in the shallow
aquifers.

Processes beyond peri-urban areas

Regional GW irrigation GW extraction from city well fields
= l
A ; . : DBeeet lpuibis ol e , ™™
T 9
Ay o i
NS ot
= ——— Bites
& ) @ I . \,'.'p
= & Ll
) WA = ing irigati
A = regionally as well as locally - KWASA supplies 119 million liters (mainly GW)
ANV = (Batiaghata) every day against demand is 240 million
L { i~ =~ lowering trend of GW table more | . peri-urban Sanchibunia is only 5-7 km away
— prominent in pre-monsoon in SW |  from these production tubewells (~86 nos)
7 E; reason ) . about 10,000 HTWs mostly located
{ = * May have impacts on GW in xhulna at slum areas and road sides
- peri-urban areas (Hogladanga). - Impact may extend to peri-urban areas (Chak
" Ahsankhali, Sanchibunia , S Labonchara)




Rapid peri-urbanization takes place in south and western parts of KCC over the |ast decade.
There is diversity in Khulna peri-urban areas in terms of the extent of dominant characteristics peri-
urbanization viz. changing demography, heterogeneous livelihood, changing land use and multiple claimants of
water.

Peri-urban community faces groundwater security risks in terms of availability, quality and access.

Coastal aquifers are hydro-geologically very complex, with high degree of spatial variability. It limits the number
of tubewell sunk, in turns access to GW.

Proximity to the rivers and/or canals carrying saline water is one important factor for groundwater salinity in
the shallow aquifer. Otherwise, deep aquifer is tapped for all purposes.

Increased pressure on groundwater because of increase in population and emergence of multiple daimants on
water (industries, aquaculture, etc.).

Land use change within the peri-urban areas appears to be a less significant in affecting groundwater.

Huge irrigation abstraction from the shallow aquifers in adjacent rural area impacts lowering of GWT in peri-
urban areas. But the most plausible reason for deep aquifer is the huge abstraction of groundwater in the city
area. Groundwater model also indicated this phenomenon.

Peri-urban areas of Kolkata are also facing same kind of problems

Thank you

??
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Socio-Economic and Multi-Dimensional
Index Research

Poulomi Banerjee, SaciWATERs

.*‘ . Shifting
N7 Grounds

Outline of the Presentation

* Overall Objective and Research Questions
* Survey Design and Sample Size

* Case studies : Drinking Water scenario

* Irrigation: Bodai and Tihuria

* GroundWater Poverty Index (GPI)

* Conclusions and Way Forward

?A



Overall Objective and Research Questions

* An improved understanding of the impact of the urbanization process
on groundwater security and identify areas of prioritization and
interventions for its effective management in peri-urban Kolkata and

Khuina
* Research Questions:

» To what extent urbanization process, infused by social differentiation, economic
status and engineering principles have transformed household’s choices of
drinking, domestic and irrigational sources in selected peri-urban villages?

* What are the areas of priority for negotiation and interventions in order to
improve the groundwater status of the peri-urban households?

#Shl’hn('
< Grounds

Methods

* Qualitative : RRAs, Participatory Mapping and
Visual Observations, Key Interviews and Group
Discussions

* Quantitative: Household Survey (Descriptive
Statics, GIS mapping and composite index)

» Survey Design (Quantitative): Livelihood choices (
Stratification criteria)

* Sample size is the exact proportion of all identified
groups in actual total population

« Qualitative survey design: Sources of Irrigation,
Types of Tenancy

*'.l..h 4
 Garsurdy

sample Size (Household Survey)

| Tihuria | Bodai | Hogladanga | Matomdanga |
563 641 461 421
128 130 100 a3

Sample design
I T R
Tihuria 10 5

Bodai 16 7

<
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Bodai: Some Facts

* N24 Pargana,
Barrackpore Il, Bodai GP,
25 Kms from KMC
through Kalyani
expressways, Jessore
road

* 4 Clusters with Muslims
(80%), Hindus (15%) and
migrants (5% )




Tihuria: Some Facts

= S 24 Pargana, Sonarpur Block,
Kheyadaha GP,

* Unique socio-economic
compaosition

* 5 clusters: Majher Para, Pashim

Para, Purbo Para, Dakhin Para and
Maulali

* 300 years of urbanization
processes

« Meatro rail at Garia is about 7 km
from the village

l_"l'.l.‘

NAYABAD

Social Map of Tihuria Wi
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Hogladanga: Some
Facts

* Jalma Union and Batiaghata
Upazila

* Considerable migrant
population since 2005 from

* Favored destination of real
estate agents and land
appropriation by private bodies

* 3 DPH active tubewells

Social Map of Hogladanga Village
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Legend
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Matomdanga: Some Facts

* Attra-Gilatola Union and Phultala
Upazila

* Haphazard industrialization and
public appropriation of resources

* Extensive usage of groundwater by
cantonment board and industries

* Higher dependence on private tube
wells

Source: 1S. 2018
The Percentage Distribution of Primary Drinking Water o
sources
* Piped water supply has GW
- * No direct household connect
= » DTWs are significant sources
& for all the four villages
o = DTWs for PU Kolkata are
- publicly managed, while it is
- not always the case for
e Khulna
- « Strong presence of private
. water markets in PU Kolkata
" me— i ——y ke » Dependence on vulnerable
ORI . . -Na sources are high for

i Hogladanga




The Percentage Distribution of Domestic Water sources across ¥ ...

T

seasons
1007
0%
e I I Dependence on common
0% sources are relatively high
o for Hogladanga
m 1
agh Dependence on ponds and
3% other common sources are
20% lowest in Tihuria and
1:: absent in lean period
Rainy Dry Rary oy e | ovy | ory
Tihuria Sadmi Hosaisdangs Matamcanss
W Piped water B Deep tubewel
B Shallow tuoewsl Frivate well (<20m|
B Communal wed [>20m) o R mervesting ¢ iner (open|
B Fond, mie

Class wise Insufficiency of drinking water from primary source (%), 2016

Clazs Vilage Rarely | Ofen Ahwayz No rezponze Total
NG
Lower dass Tihuria (41) 24 244 479 122 100
Bodai (13) 0 615 385 0 100
Hogiladanga (41) 73 196 70.7 24 100
Matamdanga (32) X 343 | _\Qs/ 0 100
Niddie clazs Tinuria [63) 203 315 183 294 100
Bodai (72) 169 50 153 178 100
Hogladanga (50) 78 2 0 100
Matamdanga (40) 775 25 5 100
Upper class Tihuria (23) /8267 43 03 13 100
56 33 0 o1 100
Hogiadanga (9) 66.6 333 0 11 100
Matamdanga (21) I\n / 22 2 0 100
Source: Primary survey. Number of sample households in parentheses.




Class wise insufficiency of domestic source (%), 2016

Class Village Never Veryoften |  Always

Lower class Tihuria (41) 195 42 293
Badai (13) 0 40 615
Hogaladanga (41) 14.6 683 i 24 J
Matamdanga (32) 444 56.3 \ 94 /

Middle class Tihuria (64) 46.8 344 156
Badai (72) 348 319 236
Hogaladanga (50) 56 36 0
Matamdanga (40) TSN 325 0

Upper class Tihuria (23) Q5.7 0 0
Badai (45) 68.3 222 0
Hogaladanga (9) | 333 } 55.6 0
Matamdanga (21) \77_2 / 238 0

Source: Primary survey. Number of samﬂ%ﬂ&'lseholds in parentheses.

Economic status wise percentage distribution of sample
households by primary source of drinking water, Tihuria, 2016

Source Most of the year Peak Season Lean Season
PHED water supply | lower | middle |uppe | Total | lower | mid |upper |Total |low [ middl |upper |Total
{Common stand- r die e |e
post) 244 |359 |261 (305 |22 31. |217 |266 |24.|311 |26.1 |32
3 -
Deep tube well 341 |266 |348 (305|341 |25 348 (297 |34.|234 (304 281
1
Shallow tube well 4:3’__5.1_—--4&— T 3T |33 3T 24431 143 |31
Bottled water QG\ 328 (348 |344 |415 |40. |39.1 |406 |39 344 (311 i |
6 e |
— — it
Total (%) 100 (100 |[100 |100 |100 |100 (100 100 10 100 |100
0
Totz| Households 41 64 23 128 (41 |64 |23 128 (41 (&4 23 128

A>




Reason for insufficiency in drinking water source (%),

2016
Reason Tihuria | Badai | Hogaladanga | Matamdanga

Erratic supply from public source 195 10 11 10.8

Location of the house on an elevated terrain 0 23 1 0

House situated in the rear side of the village| 55 0 10 0

where the water does not reach

6
: |

Mot applicable 331 2

Total m 100 100 100 100

Total households 128 | 130 100 33

Source: Primary survey.
Quality of household's drinking and cooking water before
treatment (%), 2016

Quality Tihuria Badai Hogaladanga Matamdanga

No response 0.8 0 1 0
Do not know 3.9 0 5 1.1
Very bad 157 7.7 0 8.6
Very good 0 0.8 7 6.5
Total (%) 100 100 100 100
Total households 128 130 100 93

Source: Primary survey.




Pumping hours (%) in Boro cultivation by source of irrigation,
2016

Source Tihuria Badai Hogaladanga | Matamdanga |
Last 5 Last By Last 5 Last 5
year | years | year | years | year | years | year | years
3go 3go 3g0 SR
Khal 33 | 166 | 0.0 00 | 205 | 208 | 0.0 0.0
Ponds ~ 00 [ 00 | 00 | 10 | 58 | 68 | 00 | 06
Shallow tubewells with 00 | 00 L 373——154 12151221 4 51
electric pumpset _ S|
Shallow tubewells with 912 | 742 | 06 00 | 487 | 421 | 83.7 | 761
diesel pumpset N
‘Wells without pumpset 112
Deep electric tubewell 0.0 00 | 721 | 836 | 27 24 7.4 6.9
| Wastewater 55 9.2 0.0 0.0 0.0 0.0 0.0 0.0
[Total pumping hours (%) | 100 | 100 | 100 | 100 | 100 | 100 [ 100 | 100
Total pumping hours 1095 | 566 | 5029 | 4135 | 5511 | 3325 | 4295 | 3113
w
Source: Primary source.

Percentage distribution of irrigated area under aquaculture by w
primary source of irrigation, 2016

el
(15.5)

wn I s
% 0% «£% 60% 80% 100%
B Wastewater canal EFPonds/ Fhal
= Shatlow tubewell (elecrric/ duesel) Wells wehout pumpset
B Deep cdectric tubewell




Pumping hours (%) in aquaculture by primary
source of irrigation, Khulna,

Hogladanga
(2265)

Matamdanga
(1332)

0% 10% 0% 30% 40% 50% 60% 70% S0% 90% 100%

WEhal B Ponds
B Shallow: cuberell {electeic pumpser) M Shallow: tubersell (diesel pumpser)
B Wells sndhour pumepset B Deep electsic mubere=ll

Percentage change in distribution of irrigated area under Boro
cultivation by primary source of irrigation, Khulna, 2016

A?



Indicators for Measuring Ground Water Poverty (GWP)

2) Quality of Household's Drinking and Cooking Water (Before
Treatment)

N T
2) % Gross Irrigated Area
R~

Capadty and storage 1) Highest Level of Education among Household Members

2) can household head read newspaper

3)Highest level of schooling that female children in the household are
likely achieve

4)Asset Index (PCA with source of drinking water, construction
material, toilet, kitchen)

rmdmmwm

Wi
Village wise Groundwater poverty

5

B 5 ¥ 8 ¥ OB OB
i
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Position of Hogladanga and Tihuria in terms of Groundwater
Poverty: Components

. *’f'.'-i'.f:.'...':
Conclusions

* There is a decline in the groundwater status in all the four cases where Tihuria
emerged to be the most groundwater poor

* Decline in the gross irrigated area and increasing pumping hours for boro depicts
such declining trend

* Usage of shallow tubewells in wastewater aquaculture ponds manifolds the stress in
Tihuria

* Insufficiency attributed to physical coverage and poor maintenance is strongly
reported by Tihuria

* Capacity of the households measured in his awareness and educational level,
economic status plays critically for Hogladanga

* Inequity and exclusion is not only shaped by the incapacitated institutional
framework but household’s preference towards ‘a perceived urban lifestyle’

* Scarcity is created along the axes of class

* Political alliances exacerbates inequalities, shape exclusions and collective action

A<



Way Forward

* Increase coverage of the public drinking water sources across
four villages

* Regulation for private deep tube wells in peri-urban Khulna

* Interventions in education and awareness building in Tihuria
and Hogladanga

* Reclamation of the subsidiary wastewater channels in Tihuria
» Wastewater paddy cultivation can be explored in Tihuria

Thank you
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INSTITUTIONAL CONTEXT OF
PERI-URBAN PROBLEMS

Results from peri-urban Kolkata

O1. SHIFTING GROUNDS fuelt

Ingttumenal Conext " r —_—y
*  4project locations |2 stes for NA actvities) -‘_\'1.\(-
*  Ingtitutonal research and support for on-going f' .......... 3}"::{
ha procez: adts > 4 i

*  Share rezesrch findings from peri-urben Kolkata e |
* Bodmiage NI4 pagane:) ' o

* Thiuna viisge (524 parganas) J ’: “]

/ 4

- 1
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02. DEFINING PERI-URBAN fuDelft

Pen-urban areas
* Cloze to urdan centre [oty)

*  Two way exchange of popuiation, good & sernces
*  Urban transtion i visbie inland use, economic activities, and populstion changes

“ﬁ"ﬁ Res E . -
vave o Bovee O = ;ﬂﬁﬂaﬁu — [l
alaT Can

fcliets, Inde

* Bxpenencng rapic anc uncomtrollied urben expansion Mo urrcunding pen-urben arees
*  Pressure On water resources, especally grouncwater

* Crestes problems in pen-urben willages

TuDelft
03. RESEARCH IN PERI-URBAN KOLKATA

Purpose

* Examine the institutional context underfying the key issues in Thiruia and Sodai vilages
*  Provide inputs 0 support capacity buiiding of Thiuria community

*  Buic local network and support for project activibes

Methoos

*  Feld visits conducted in Oct 2044 anc Feb 2046

* Communty Gowvt representatves (state, distnct, Dlock, panchayet level| , Buresucrats, Indusines

W B @Y
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PROJECT SITES: PERI-URBAN KOLKATA

Boda villsge

Forth of Kolkata city in Barrackpore § biock Sours of iohata oty = Sonersur block

vidage s n & ndostral repon. Majcr Lrdder devecoed vlage wrh b=rmec roes
redutries arw Syeing K beschng 23 - nrsdructone BoENg comoane 30T N
Bodai)l Irmduntnies srmpioy ~ 3000 locah. tur wlage

Preblam "ews o on of nousttie actvee Prablam  Lack of scoem to drnkong mater

wpply, swpecasly i South ™eure peds

| ey

fUDeIft
O04. INDUSTRIAL REGULATION IN BODAI

Induztries have impactec the vilage in several ways
1. Wega lanc conversion
2. Depletion of groundweter resounces

3. Relesse of ncustrial efuents —
r/-- B
= / I'\
<. Iliegnl land comversion [ l
*  Incttutions: Land Reforms Act (1555) | |
*  lLand converscn certificete from Lang Reforms Office (LRO) \ /
I\\ ;/.I

Lack of capecity to marage apolication volumes st LRO
Certificate approval cepends on political interest in ceveloping MSME's
*  Solution Stratesies:
*  Inguzries form MSME azoSationns to coordingte with Sovemment among other thing:
Gowt incentives:
*  Reduce processing Sime for land Cearance certificate (<21 dayz)
Creste sngie wincow System st District induztrisl Center (DiC), onfine submizsion




FuDelft
04. INDUSTRIAL REGULATION IN BODAI

I Depietion of ool groundwster resouces
= 25-30 moustnes Se grouncwater for menufactuning
* Eg Large factories withcraw 1 2-1300,000 litres of grouncwater)/ dey
*  Institutions: Grouncwater Act (2003
*  Tube-well irstaliation and groundwater abstraction reguisted by Stste
Water investigstion department (SWID]

*  Froblem:

* Costs & time involved to submit 2 proposal deters incustries

. ang rule (200t minimum Detween pumgs Lsed by industries| is fcult to maintain
*  SWID net equipped to manage aDDication volume and conduct site inspections

*  Solgion Strategy

*  Higher penaities [E5. Rs 5000 to Rs 73,000 for non-complisnce hewve previously proved effective
in recucing ilegai abstraction

*  Requires approval from higher suthorities (Eg. DM)

FuDelft
04. INDUSTRIAL REGULATION IN BODAI

3. EMuem reiesse from inoustnes
*  Smal incustries without ETP release untreated effiuents into crains
*  Contaminated with chemicals that enter local water bodies or directly into
nearty fieids
o

* Probiems
Reduces fizh populstion in Noai khal [canai)

Farmer protests in 2005-2040. No assurance that prodiem would De addressed

State povt. fund to set UD COMMON waste meTe fadity (solid waste, ETP and drainage channet) Sut
MSME azzocation in Bodsi has interest in setting up industrial custer

WB government aizo has funcs to help new induztnes invest in polution control equipment

25 Lo Straese:

<>
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TUDelft

* ETP capecrty of 400 00Omtmes/cay

Coz Rs 2 crore or “€235,000 and takes up 2 bghes of lsnd (“03 ha
* Automated dyeng procemes hes recuced the water ratio needed for chemucal trestment of fabncs

Pian to transtion 0 2ero ::::".!T;E facirty to further reduce 5’:!_!'C'n‘\vﬂ'.'!' -enze

e
TUDelft

Formal dnnking weter prowider i the Putiic Heaith Engneenng
Oepartment (S=ED

* Operse 2t State, Astnct, biock level

* Fole: Dnning water supply anc weter guaiity monitonng
Dnnking water Supoly

* 2 'water uDDly proects in Sonarpur Diock

* Trested surfsce water from Hugi rver to 21 panchayets
Fopuation nas exceeced the proects Gapecy
2nd mega project planned

mping capacity

-

2018 %o increase piped network and

= Applcebons submithed to superyo sarmrh [Block leve) evaiuatead or pped supply feesibarty, if not then

Ly

pioec weter supply schemes & per Vison 2020 (PHED
Eg. PHED puceines tates that 1 stancpost for 200-250 people
Houzehoic connectons neo

e a mrumum of TCipcd
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5. PERI-URBAN DRINKING WATER T UDelft
SUPPLY

* Dnniong weter quairty
* 20 waster quaity lsborstonies in 524 peraganes (PHED anc NGO Ram Krishna mizsion)
*  Water monitoring done every 2-3 days
*  Water quaity in PHED tested at the tme of inctaliation

* Revenue colection is by Supeyo Samiti

© D&M was the responsidiity of PHED

*  In2015 Deptof Panchaysts and Rursl Development izsusc orcer 1o transter O&M of 8 drinking weter
infrastructure over 1o panchagts

* Inzttution: As per National rural cninkong weter program (2008

. Wm&wrgmmp;r; ‘
Stand pozt uzers Co Not pay any charges
*  Pped connections piey & fist rate of Rz 30/month (€ 0.3€) d

5.FORMAL DRINKING WATER SUPPL Fupei
IN THIURIA

PED water supply connecbon in North Thiuna pada
*  Outiet connected %0 cistnbution tank in Kheyads | pancheyst
* ComIinetion of surface and groundwater
*  Standpost supply is 2 hours per dey (morming and evening]

Secondery connectons taken o other parts of the vilage by P=ED and locaiz
* Seazonal scarTty
* Submergec in monsoon season (low lying ares)

Tube-wels rctaliec by PHE, MLA locis
*  Privete shallow tube-wells <200% cepth
* Non functional, iron contamination, Seasonal scarcty

Locs! impact
* Women especislly in South Thauna paca
* [Distance and time spent coliecting water everyday
* Roads to get to North pads are very poor




5. INFORMAL DRINKING WATER Fupeit
SUPPLY IN THIURIA

mmm
Locs botting companies
* Started emerping snce 2012
*  Operate illegaily without permrits for grouncwater sbstraction or water quality standards
*  Cost R=15-20 per jar [€0.18-024)
= 2types of sources: stream Or grouncwater
*  Uninown gquality of weter

~
CAPACITY BUILDING INPUT L

. mwmummw
Formai institutions reistec %0 crinking water Supply
- Mpmmmmmmmmimmmw
and groungdwater monaonng
* Dscuzsed with the community 8t NA meeting on June 27, 2016

<?
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THANK YOU
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Shifting
Grounds
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