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Enabilitating the decentralized water supply from

gr pewater

JASSESSIthie Immediate and intermediate impacts of the
-sunaml on shallew wells based on a monitoring program in

th ree representatlve daléas

2770’ phase

s To support the efforts of re-establishing a functioning water
supply in the affected areas and to ensure that viable
solutions are sought for water supply based on groundwater
In the longer term
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15t phase:
SjeloaNithNECOsandietiERastersioniellicleaning andwell
HERILGHNG
SRRIOEUICING and disseminating recommendations and guidelines on
WEllFcleaning and GW: use
EVeniterng GW: conditions and water quality

Detailed field studies of saltwater intrusion and modelling
Assessment of risk areas and groundwater potential for water
supply

Devise sustainable and adaptable solutions

Capacity building and awareness raising
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Evolution of a freshwater lens

Maldives setting

Natural groundwater recharge
seasonal variation Time= 0.00 yr
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Source: IGRAC
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ground surface

phreatic water table

fresh groundwater

impervious layer
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- Or) Jeiplelsig]o)s groundwater is the only source
el replenished with good! and sufficient
rrl" Water
= UG natural groundwater contamination, like
- Juorlde O arsenic

ni—

=% H|gh -yielding, shallow wells

— Water on-demand, on-the-spot

* However, potential threat from tsunami,
saltwater intrusion and other pollution
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extraction grmund surface

ﬁUpt’:@ning: undesired situation
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Effect of Tsunami on a freshwater lens

At Time=0 yrs: 1. increase of head of 3 m
2. duration 2 hours

Natural groundwater recharge
seasohal variation Time=-182.63 day
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100 yellls monltored approex. 50 per site
Eg site ~2.5 km?
EADIStiance covered inland ~2 km

;:*fMostIy private, domestic, shallow open
= wells, a few deep tube wells

e 5 field trips between March and July
® 39 % of wells were flooded




- Multi-Parameter TROLL 9000

Rugged Design

i —

The TROLL 9000 is the ultimate tool for profiling, surveying and long-term
monitorine

» 45mm (1.75") outer diameter
» Marine-grade (industrial) 316-Stainless Steel design

* |ntegrated Quick-Connect cable - no need for additional supports

 EVERYTHING NEED IS IN ONE UNIT
= Sensors
=> Data Logger
= Clock
= Power




- Multi-Parameter TROLL 9000

The Most Sensors

The Mg

simultaneo

sensor has been specially designed to provide extra long-life and low-drift.

Dissolved oxygen

(with screw-on membrane cap)

internal bar
pressure




Multi-Parameter TROLL 9000

_ Handhelds

Pocke

——
-

ul instrument controller |
of the features of Win-Situ
View data in Graph OR Meter format
- View data
- Download data, calibrate sensors,
~ setup logging

- 4 S0 a fully functional PDA

==+ Store contacts, make schedules

_—— =« Use Pocket Word, Excel, play games, etc.

Pocket PC
Docking
Pocket-Situ Kit Station
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Boxplot of EC in Trip1 for all Sites

14000

Kallac

Kuludavale

il

Kallady

Kalutha-
valal

Oluwvil

Total

No. of wells
monitored

ik

49

56

148

No. of wells
flooded

21
(49%)

24
(49%)

12
(21%)

57
(39%)

Max. distance
of flooded
WAL

1.3 km

1.2 km

0.6 km
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Salinity vs. distance from sea, Trip1l
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Post Tsunami EC Levels in Kaluthavalai
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Post Tsunami EC Levels in Oluvil )
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Change in salinity over time
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Change in salinity over time
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Uses.
Agro: Irrigation

BW:
Bathing/Washing

Dr: Drinking
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Percentage of wells with salinity above 1000 muS/cm
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Change in Salinity Levels in Kaluthavalai
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Salinity profiles for Wells 51 and 52
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Presence of Mosquito Larvae and Pupae - Wells
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Presence diddigpiliNelEfeRveciors

Anopheles Spp. (Malaria) - All Samples
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Culex Spp. (Filariasis) - All Samples
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- Wall sallnlty varied! significantly in flooded
ZieeSialer to varieus fleoding patterns, soll
ZNERVWEI characteristics and possibly post-
r::i Rami pumping and cleaning Impacts

et allnlty Initially decreased rapidly, but
Te5|dual salinity may persisit for longer
~times

e Rainfall is the primary remedial agent

=




SisleiieSy cont:

T h#rr AlenkAcRVElIsHnNiendEdiareas, are
JrJH Rt for drnking
- lstent Righ salinity levels at bottom of

| Ié m deep well may indicate bottom of
h__feshwater lens

= e
— =
-l—'l'__. _--"'

= SiRecovery of wells requires at least one
~ more rainy season
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rehapilieiion

2 Dot cogleegiieiic pumping 101 DOWSERNG| IN' same
WElISHor extended times

- D]g-# pUMpPING to more, Interchangable wells

BNVEIS that are pumped intensively (agro and

pr—

= ewsen) should be monitored for salinity

=S [ salinity increases, pumping should be
- discontinued
¢ Preferably, pump from shallow wells away from the
coast, and away from other sources of pollution

* |mplement means to catch and infiltrate rainwater
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SENIECOS and requiERTETiSEs

> Corltirtiguslorlterile 0,/6ek.at other

PELENLaIFtAreats to groundwater, e.g. nitrate

ENIESTICIUeS

SMUEErS, NGOs and local authorities need to

Eieniter wells in heavy use, and follow

= Ecommendations

"
i—

~ e coastal areas can be supplied by
~—  groundwater in the future provided:
— Protection
— Awareness




= . _
SShankayou! - -.-:"’Wr
| = -




._'
_F '

—
Why fosusail i ozl aqﬂiférs’?"’

pr—

ater supply i i the coastall areas is
'r Iy dependent on freshwater from
i ‘e aguiters

ﬁe majority of the flooded areas were

-I-II- -

underlaln by these aguifers

= > They are naturally vulnerable to

contamination and over-pumping
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SEREIRY replenlshed With geod and sufﬁment
EIVVELES

- .’E'atural groundwater contamination, like

o'ride OF arsenic
e |gh ~vielding, shallow wells
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— " Only potential threat from saltwater intrusion

—> Water on-demand, on-the-spot
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ey A eEN e REr e ENallowing rapid
Irifile atlon of poIIutants

- rnﬁ are shallow and unconfined and with
JJFE [etention capacity (I.e. in the form of

= drganic matter), which also facilitates fast
.::~=-T eachlng of pollutants into the subsurface

il

_F_

= & ey are bounded by saline groundwater,
~— and saltwater intrusion due to over-
pumping Is a real risk posing restrictions
on amounts and means of pumping
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- ETation grewth, resettiement == more
o centrated pumping in some areas

| Iftreased pressure from agriculture and
.::.a=,1ndustr|es

~ s Alternative groundwater resources from aquifers
-~ more inland are not as abundant, reliable anad
adeguate in natural water quality as the coastal
aquifers
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aic|Uifers

. Sel' vater effects
Je triiction of wells
| :j vastline retreat

E‘*ﬁbstructed drainage
= Contamination from spills, waste
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Before the Tsunami After the Tsunami
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SEUINPING IS Ntensive, causing removal of
2 Ei‘rge part of the standing water in the
___-_\v

' %Pumpmg from wells close to the coast

; i -

-
L il
= — -
_F

= & Wells are deep

s Pumping is performed in the dry season
when the saltwater lens is smaller
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ss -contamination from pit latrines
o) hcreased turbidity
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_)J O PUMpP! to try 'to remove saltwater,
ec:lally ot new: when salt and freshwater

Vermixead and saltwater IS moving away from
eIIS

NIty Increases rather than decreases, stop
ping all' together

ping for cleaning (other than salt) should
e done cautiously and with accompanying
salinity measurements

4. Do not drill deeper to get freshwater




