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Review of the book by Dr Dharma Dharmabalan

Dr Dharma Dharmabalan
Dharmabalan Advisory,

10 Dartmoor Drive,
Highton, Vic 3216, Australia

| was requested to review the above book and provide comments on the
initiatives taken by the Jaffna Managers forum to highlight the importance of water
for economic growth in the Northern Province. Water is the gold in the 21
century; we must bring awareness that integrates aspects of engineering,
environmental science, public health policies and socio-economic considerations
to address the water availability in the Northern Province and how it is distributed.
This publication is an excellent document highlighting the importance of Integrated
Water Resource Management and its principles. Following these, we must also
consider water demand, water quality management due to climate change impacts
and transboundary water sharing. While the publication highlights the number of
areas to find water, we also need to think of innovative solutions and best practices
used worldwide in utilising water for sustainable economic growth and affordably.
Areas to consider include Smart Water management techniques to suit the local
conditions, nature-based localised solutions, reuse and recycling, community
education and involvement, etc. What is required at all levels, from kids to elders,
is the awareness of the true situation in the Northern Province regarding Water
availability and its use without politicisation. | adore the efforts of Dr. (Eng.) S. S.
Sivakumar being a leader who consistently, over many years, was the
Spokesperson on this important subject. For healthy living, water and sanitation
are crucial. Let us start the journey again with enthusiasm from where our
ancestors have left in creating new and innovative solutions to meet the
community expectations moving forward. | wish the Jaffna Managers Forum a
success in the coming years to work with whoever governs the country to
accelerate the water awareness and implementation of sustainable activities to
support the community to prosper and grow economically in the short, medium
and long term.

/d dj\c —e Ll

Dr Dharma Dhramabalan.

A product of Sir Lanka educated and worked in many countries over the past 50
Years. | am supporting and assisting Asian countries in bringing in the need for new
thinking to adapt to new challenges in Drinking Water and sanitation. For more
information, Google my name. Contact mail dharmabalan@bigpond.com and +61
419 765 881




Forward/Prologue

The series of articles written by Dr.(Eng.)S.S.Sivakumar and compiled in this
book on fulfilling the drinking water needs of Jaffna peninsula is very informative
and educative. The articles could create awareness on the polluted nature of
ground water consumed by population of Jaffna among various stakeholders
including common public. Potential threat for public health arising from polluted
ground water consumption is of alarming nature to the public in Jaffna.

Thus, it needs to be addressed urgently. As per author’s opinion, the cheap easy
method and sustainable solution of addressing the issue is to tap water from
surface water in mainland, seawater desalination, lagoon projects and seawater
reverse osmosis in long term but immediately from Iranamadu tank as originally
planned by Jaffna Kilinochchi water supply project in 2002. However, this project
was put on hold for the last two decades due to objection from farmer
representative of Kilinochchi district.

Thus Dr. (Eng.) S.S. Sivakumar has suggested various other possibilities with
Iranamadu for getting surface water sources such as Upper Paranki Aru Reservoir,
Karipaddaimurippu Balancing Reservoir across Kanakarayan Aru and Pali Aru
Reservoir in Mannar district. Cost of construction of one this new reservoir and
conveying the water to Jaffna may be prohibitive. But it is cheaper compared to
sea water desalination.

He has repeatedly underscored the need of getting water from any surface
water sources in the south of Elephant pass where more than 75% of the rainfall
received goes to sea without capturing it for human use.

| wish to congratulate Dr. (Eng.) S.S. Sivakumar for his contribution through
these enlightening articles on the need of potable water for the population in
Jaffna peninsula.

| also wish to thank Mr V. Niranjan, Coordinator, Jaffna Manager Forum for
compiling these articles and publish as one volume for general reference to all
including academics, researchers, students and common public.

K.Pathmanathan
Former Provincial Secretary of Agriculture EPC



Message from Eng V. Regunathan

| am extremely glad to write a message to Dr (Eng) S S Sivakumar’s bilingual
book on aiL&@ wmsmeor BF eueTHIGEHL SjaumMler LWeTUTLH 2 55 &EbL0
umIBL (B & smetemsw|h - Northern Province Water Resources and their Utilization
Policy and Strategies. He has chosen to deal with current topics below, under much
discussion amongst Engineers, Planners, Administrators, Health Professionals and
the educated gentry. l.euLwrsmeorsGley 2.arar B euensSelGn5CS
UL IDT&TOOTSB6IT j6meoTS Sl B GCHmeusE@sld mleovme GFUIW @pLQULD.
2.Integrated Water Resource Management (IWRM) the Urgent Need for the
Water Policy for Dry Zone, Particularly in Northern Sri Lanka to Accommodate
Cross -Sectoral Water Needs. 3.Parch Land and Contaminated Wells in the
Northern Province. 4.Government Policy on Millennium Challenges in Water
Source Management and Water needs of Jaffna from available Water Resources
in the Northern Province. 5.6uL&@& wn&smevor B euers Gl&meTenssuileor b
LITF6n6Y

The problem is to find a safe and dependable domestic water supply for the
population of the Jaffna Peninsula. The author has thoroughly discussed various
proposals made in the past, as well as the current approaches. He has carefully
analysed the pros and cons of these proposals and offers concrete suggestions for
addressing the domestic water needs of the Jaffna population. Additionally, he
cautions us to remain vigilant on this issue and consider future implications, so that
Jaffna does not become a district plagued by a shortage of safe domestic water,
forcing its people to relocate. So, | appeal the learned gentry who care to indulge
in the critical affairs of the issue to think about this and not to dilly dally on this
issue.

This book comes from Dr. (Eng)S S Sivakumar who has around 30 years state
service experience, as lIrrigation Engineer, Chief Irrigation Engineer, Deputy
Director Irrigation and Director Planning, started his state service carrier from
Ampara and continued to work in Batticaloa, Vavuniya, Kilonochchi, Anurathapura
and Mullaitivu. Then appointed as Coordinator for the establishment of
Engineering Faculty for the University of Jaffna at Kilonochchi and served around
fourteen years as senior academic there. He supervised three PhD students and
three MPhil students in water related field in UoJ and UoC.

So, he has a wide experience as Professional Engineer and Engineering
Educator. This is the fourth book he is publishing and hope he will carry on his work
and publish more books in the future.

I wish him well

Mlepnre=

Eng V Regunathan. BSc(Eng) Hons, FIE(SL), Dip.in. Hydraulics (Delft)
Former Secretary Ministry of Rehabilitation / Director Irrigation Department
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Congratulatory Message to Dr. (Eng) S. S. Sivakumar

| am pleased to deliver this congratulatory message to Dr. (Eng) S. Sivakumar
for publishing the handbook on ““Northern Province Water Resources and Their
Utilization Policy and Strategies”.

The book clearly explains the factual situation of water resources in the
northern province and how to manage them efficiently and equitably. The book is
an absolute manual for policy decision-makers to make critical decisions for
integrated and efficient development and management of water resources and
long-term sustainable solutions to address the region's water resources problems.
Furthermore, the recommended water management strategies are ways to ensure
how to improve the use of water resources and the provision of safe water supplies
for living beings.

Dr. Sivakumar's insights on how he can support the development of northern
water resources management are explicitly known. His remarkable achievement
is a testament to his hard work, dedication and expertise in the most crucial field.
Dr. Sivakumar's efforts in compiling comprehensive knowledge and practical
strategies will undoubtedly serve as an invaluable resource for policymakers,
practitioners and stakeholders. This handbook will not only improve our
understanding of sustainable water management, but will also inspire innovative
solutions to current and future challenges.

| extend my great gratitude to you for your hard work and commitment to
making a valuable contribution to the region and believe that this book will have a
great impact on the efficient management of water resources in the region. | look
forward to your continued efforts to support region in contributing your
knowledge and experience.

Prof Y.Nanthagopan
Dean / Faculty of Business Studies
University of Vavuniya

VI



Preface / (LD 60TS0) 60) [T

This book is published in remembering my Retiring from State Service (Started
as SLEng.S in 1983 and worked as Deputy Director of Irrigation, Project Director of
the Emergency Northern Recovery Project, and Director Planning at the Ministry
of Agriculture) and Academic Service (Started as Coordinator for Establishing the
Engineering Faculty for the University of Jaffna at Kilinochchi in 2012) after a most
satisfactory service to the people and students, despite facing many betrayals,
backstabbing, and betrayals of trust. As an Engineer and Academic, | am happily
started my retirement life on 30" September 2024 with many unforgettable and
joyful memories.

LGS 41 QUIBLMEISE6, WM LULSESENESH 6T Hefllapmdd Qumpiluiluwie
LS8 2 (heumsH), aLEHEG HPsHSG DMHTaon TH6T L TIL 2 (BeUTHESH6 @b
WHRW UBIsTOHOIW HEGUSWLET, WmmID Spuls GCeTearsEHer Ller el & G&eor
Wasliouflu eSS S Linmear euLs&Rer Siflg WAaTWwESR HLLID (ENReP)eT
S L Lesol1LILmeTyTss, WeT G.CuwmmLd WMmmIh el &&er LS6T &L HLTaTSEHMHE& ST
GBMTEHG L6 QFWELLL HBLIS UL 6T, LI SICIM&HMIGET, GUILILNMLIL&ET, BLL&Has
SICTTHmIGeTler EenLulauld D&HSHEHHGD DMETEIFHEHHGD W& & LIS W meor
Gremaleml aUphIGIWL TF 26arflwlerTsea D QUTMIUILIE) SyLETeaTTa e, @ 6Tl 10 GHS
FHCHTOLSSIL 60T LDMES (LNIGUITS LIGV [Ble06oTe) SCemm(h @) 6m6rLiLImmIG Cmeor.

One post three years ago in FB as my biography by Mr Samythamby
Raviinthiran from Karaitivu, Ampara
https://web.facebook.com/permalink.php?story fbid=pfbid0Gn4R3GKcEmM3qjGE
9eVarwJMCGQWvVPh2R2NCid9hACQpthEK1bp5MctfG7hRwikb21&id=1000065473

37850

@euy FeUGLTT &Ly 0 6vof | W D. WD LILIT6DoT LD LG5S semnm.amm_ed
soarflulley LuNETmeaIT.&HEUMSE WM  L&EaMmsE&ENESHar  aummiluiuweulf
A ereuL ellflejengwmery LMHMID SenevalJ.CLITRAFWF.@euf srenr§e aflL|eumerhs
afE\uil6L 198410 9L600T(H QG TLG&LD IR G SEI6TenT.&HTenTHealev S 55 &T6VEH S 6L 6Tl
LumGel @eaunserfler LNflalmamer KITnCFalsT.Q6eUTs! (INS6TAIS STF BWLD6TLD
1984 @6V  IjbUMemM Brliumsear SHaneamiasarsHe QummluilweumeTymg
ReLSHCUME GOHILUSSILaT STangGaley FH&HWenFsEH Qumniluiwevmerifler
D055 I 1960 URGS HTVEH 6 G aursl LneneTalluler QBEMBBIGRIW HevorL) L Fmeus
FEEi.QmiE afSs HMTusSEHe 1985 @)60THEH6T5E 60 @eaf Qwhs ei®
erflbsal Ul Llugln]  Frerlsp &) (1 LD 6vOT L|60) 85 L1LIL_T5I &5 61T eriflbal
FrbuT@wg.Qeaiflar @ueor®  LlaTenensHEbld ST QIL&HEGE STT
masGHwgTeneuley Lmbseri.uriuiwe LT b CuUITsemer 1978 @e6v.BF euerT
WEHETMNSSHUSH  HTBISILILL LD QLML  L6&Hameu&SH L&D, 60T
SOMBISLILLLD.QalelBTH &eflan &evell& ) HL eI &emns. @ 6T &TenTSHe] nG8 & 6T
61607 23) 601 UL (1 L_ 60T LISV E6M6088 L0 8 55 60 @CT S,600T 19,60 LI &5 6T .08 6T
MAUSH BT  QeTerlLIDBLOGET  emeuSHIW  Bluewory  &bhSCIFeT..0&5 6T
A meTemeT Slem BlL6TTSSIAID.OBI&SCETT @S LTS SlalD. 10856 &.80.6
SlbLefluleT allsG HwsHG LTTHHW (LNSTaEnLOWITETT.E)6TenIh eLN6TmI alHL & H6v
eule] QU @6y eflalFmwssammuiley gyialld &TLL Q&L BRI 6TETTT.SMHCLMS
ReflQABTFRAUND aFGERGTOHMTT.OHS &MV HLLEHO LUFaF BIm  LSlialevorg
ST Ee| aubs @elenT gHMIFQFNIIN.34 QIIBLBIGET BILILITF6T 560 60Ts 5 6md FHev
uesof g S L Lot ILILIMeTT a6 Q&F6Tm LIGV&HMeVGSHNS 2 WTLSeNEE Q&F6Tm
Qurlulwevgienm GupmAfluy  sTavrSenel mE&ESHlemey  TaTLSHES

Vil



F5HWenissH  umdluliwemerfler  eersl  WWHEBTRL  UHalley @eaifleTt &HHSS
FreTmL.onwnmelledr  Blemerauns Foel  LBISTED  SMNGSSIGTeTTH .G eurs
e erallGUIT euev@ eI I &lemmenll CFIHES CeumCamevall] Reudh @G TT.UBSH S Semm
FISHEMET LIS LO6TT.E)56ME0T (LOGITEOTTET SH60(NEMmET &L IQL MBIG6T ) 6m6uors: &6
FCreL 2 Wy &Ml sHELTSE HarLmaley 2 d6em  FlousGaurFaT P&HTSH
QUIBEMLOWITES 2_600T J6UTSH QFMEVAITT.QUMDE SIS 56T Fal@GWTy jalfsHCarT.

6TeuT&! BIGUETID QG TLFLIMTET DM MILD QUITSICHTEH S D60 L ([HS S8 5 6m6rT
ST\ 6T Merfl & TS @) 5551 L_60T @) 60)600T 5551 67T G 6IT60T.

1. https://youtu.be/bNEINOcxG2Y?si=V7TyUWg-BTx8XD X
https://youtu.be/IwCD7l-eZmg?si=0Ljg7mgZfmLs7KgH
https://youtu.be/LRKKR  xCts?si=tFrOB8DeLwa9HGm3
https://youtu.be/LRKKR  xCts?si=qp9CywltltCIDyMz
https://youtu.be/x Y7 DOrhTs?si=QzJIHGTuWvBI-oCm
https://www.youtube.com/live/ChZvb5Qi61s?si=0xFOt3X0CALNCYU3
https://youtu.be/GEVIDVIbsiM?si=9tpyoFRV0aO6m5wA
https://youtu.be/E8DhUsadcKc?si=yS A27P9SgUOEZ A
. https://youtu.be/Fs0-6JID9GQ?si=Uf33kC17Q6-IQLAe
10 https://youtu.be/0IP1 vLKUpk?si=J4DOWz2DdJMqgVcd5
11.https://youtu.be/COvPCCkgUnY?si=dDGr1E2gOwuyJOyH
12.https://youtu.be/1TakTNBDOAo?si=6hzFBbWVBzse2sDh
13.https://youtu.be/kdewZZu8iOk?si=6XBK6IMVG6-p5Is0
14.https://youtu.be/ZPI9UhECRho?si=HsoNgOJdnuj yqu9
15.https://youtu.be/N5dm5587sGl?si=J3rumJSkIMU8SSP|Q
16.https://youtu.be/kBDkUXSLAPY?si=Me5DXzz3sDn0JZDC
17.https://youtu.be/CeZLpwLG4wI!?si=JUy8Bei9a06bcPWA
18.https://www.youtube.com/watch?v=J1F8NfDxXp0
19.https://youtu.be/clfxolul-Jw?si=kiWJSysMTKwVJ7k4
20.https://youtu.be/cCDD-oym5lg?si=gosWs13FQ wPMpZO
21.https://youtu.be/bNEINOcxG2Y?si=V7TyUWg-BTx8XD X

©ENOU A WN

Google drive link of my book on Water Policy published in 2022.
https://drive.google.com/file/d/1lizjrNa2GAeRQi21hrtiHobbvPyGEMbyV/view

Message from a friend of mine regarding my retirement life

“Congratulations Prof Siva on your well-deserved retirement! You've dedicated
decades of service, both as an accomplished engineer and academic, contributing
immensely to the development of infrastructure and education. Your work, from
holding key positions like Deputy Director of Irrigation and Project Director for the
Emergency Northern Recovery Project to playing a crucial role in establishing the
Engineering Faculty for the University of Jaffna, has clearly left a lasting impact.

While challenges like betrayals and setbacks undoubtedly marked the journey,
your commitment to serving people and students has been steadfast and
admirable. As you step into this new phase of life, may your retirement be filled



with peace, joy, and the reflection of the countless contributions you've made.
Here's to many happy and fulfilling memories in the years to come! “

| would like to take this opportunity to sincerely thank the entire University of
Jaffna community for the invaluable support | have received throughout my
tenure, which began on December 4, 2012, as Senior Lecturer and Coordinator for
the establishment of the Faculty of Engineering at Ariviyalnahar, Kilinochchi.

Building an academic profile from a very senior professional from field climb to
an acceptable academic profile is not that easy in academic institution due to fear
phobia, but | am proud to have uncovered and challenged certain wrongdoings
within the University management, as affirmed by the recent USAB case ruling—
just days before my retirement. | now await the University's management to
correct these oversights and formally acknowledge my highest academic
achievements, which have been at the highest standard since 2017. As per the
ruling, this recognition must be granted, even after my retirement.

I thoroughly discussed various proposals made in the past, as well as the
current approaches to find a safe, dependable and sustainable domestic water
supply for the population of the North and particularly for Jaffna Peninsula.
I have carefully analyzed the pros and cons of these proposals and offers
concrete suggestions for addressing the domestic water needs of the Jaffna
population. The cheap easy method and sustainable solution of addressing
the issue conjunctive sources by tapping around 60% water from surface
water from mainland, around 15% from ground water, around 15% from
lagoon projects and during the drought season from seawater reverse osmosis
(around 10%) in long term but immediately, from Iranamadu tank as
originally planned by Jaffna Kilinochchi water supply project in 2002. The
second option may be from proposed Pali Aru.

T

/ J
Dr. (Eng.) S.S.Sivakumar PhD, MSc.(WRD), BSc.(Eng)
C.Eng, MIE(SL), FIE(SL , BMI&PSI, LMSLAAS, LMIWRS, LMICOLD
Retired Senior Academic / Civil and Water Resource Consultant Engineer
TP: Rec: (94) 021 222 063 2, Mobile: (94) 077 250 873 0

Mail: sssival00@gmail.com, sssival00@yahoo.com

https://scholar.google.com/citations?hl=en&view op=search_authors&mauthors=jaffna

https://www.researchgate.net/profile/Saravanamuttu_Sivakumar

https://www.linkedin.com/in/dr-eng-sivakumar-subramaniam-4439b649/?ppe=1

Development with Forethought Leads Sustainable Recovery of the Nation
Growth of a Nation Depends on Effective Economic and Equitable use of Water



Thanking Message from co-ordinator of the Jaffna Managers Forum

As the co-ordinator of the Jaffna Managers Forum, | am delighted and proud to
publish and release the booklet titled "Northern Province Water Resources and
Their Utilisation Policy and Strategies " by Dr. (Eng) S.S. Sivakumar. We consider this
maiden effort of ours a highly valuable document for it provides very authentic
details and Strategies which will, certainly, help the authorities involved in the
water supply policy formulation. Everyone is immensely indebted to Dr. S.S.
Sivakumar for his meticulous study and his commendable suggestions for solving
the acute water shortage in the Northern Province.

We are hugely indebted to Prof.Y Nandagoban, Eng. V Regunathan, Dr. Darma
Darmabalan and Mr. K. Pathmanathan for their forward and review on the topic.
They have highly lauded Dr. (Eng) S.S.Sivakumar's work on tapping the existing
water resources and added their opinion on the topic of solving the water
shortage problem. So, | shrink from giving any expert opinion on the topic.

We the Jaffna Managers Forum, from its inception, have been focussing on
enhancing the livelihood of those who are under poverty line engaged in their SME
business. Empowering women has been our main objective. We have conducted
several seminars to create a better awareness among such stakeholders on how
they could receive financial assistance. Bank managers, administrative officers and
technical experts have addressed them and clarified their doubts and suggested
solutions.

The governments, NGOs and donors now consider microfinancing as a powerful
tool of alleviating poverty through empowering women engaged in SME
enterprises. We have conducted seminars on this topic addressed by bank
authorities. There was immense response from the participants and we hope they
have really gained our ultimate aim is to create greater awareness on Microfinance
and Self-Help programmes executed by the banks under greater supervision, strict
follow up and monitoring.

Publishing booklet of this nature is a start up by the Jaffna Managers Forum and
we are confident publishing one or more books like this annually will amount to
careful document for the posterity. Data from these booklets will serve as
authentic reference materials for research scholars, policy makers and students.

On top of our list of future activities is the objective of empowering women in
order to enhance their SME activities which eventually will contribute to the
economic advancement of our region and the nation at large.

| am very much obliged to all the members of the Jaffna Managers Forum, the
university scholars, and the well-wishers who have extended their unstinted co-
operation in compiling the booklet and releasing it.

V. NIRANJAN.

Xl



Northern Province Water Resources and their Utilization Policy and Strategies

Government Policy on Millennium Challenges in Water Source

Management and Water needs of Jaffna from available Water

Resource in the Northern Province

Fresh water is the second most essential natural resource, after fresh air,
required by all living beings and vegetation on Earth. Despite the abundance of
water on our planet, its distribution and availability are uneven. Freshwater, both
surface and groundwater, makes up only a small fraction of the total water available.

Several indicators highlight the growing problems related to water
resources in Sri Lanka, including droughts, floods, depleting groundwater aquifers,
and the deterioration of water quality. These issues are exacerbated by an
increasing demand for water, both in terms of form and quantity.

The rapid population increase has significantly raised the demand for water
for domestic needs and food production. Additionally, unplanned and illegal land
clearance, occupation for shelter and productivity, and uncontrolled deforestation
reduce the capacity for surface infiltration and retention, thereby decreasing
groundwater recharge. Direct consequences of these activities include flooding,
landslides, droughts, and water shortages affecting agriculture and potable water
supplies. Economic activities such as expanding industry, diversifying agriculture,
tourism, and recreational interests further strain the available water resources,
making them legitimate stakeholders in the competition for water.

The available water resources need to be legally protected from
degradation. In many countries, catchment areas of surface water storage
structures, including dams and reservoirs, are protected, and access to these areas
is restricted. Pollution can occur through various sources, including petroleum
waste, domestic waste, agrochemicals, and partially or totally untreated effluents
from sewage and other sources.

The agriculture sector, crucial for food security and employing a significant
portion of the population, receives substantial government subsidies. However,
these subsidies and price support schemes often lead to inefficient resource
allocation and less productive farming practices. Although around two million
people (a quarter of the labor force) are employed in agriculture, its contribution to
GDP is only about 7-8%. In contrast, the industry and service sectors contributed
26% and 57% to GDP, respectively, according to the Central Bank's annual reports.

Growth of a Nation Depends on Effective Economic and Equitable use of Water



Northern Province Water Resources and their Utilization Policy and Strategies

Water Resources in the Jaffna Peninsula

The Jaffna Peninsula, located in northern Sri Lanka, spans an area of 1,036
km?2 and features three internal lagoons: Thondamanaru, Upparu, and Valukaiaru,
with surface areas of 78, 26, and 14 km?, respectively. These lagoons cover
approximately 11.8% of the peninsula's land and flow into the Indian Ocean at
Thondamanaru, Ariyali, and Arali. The peninsula is bordered by a 160 km coastline
along the Indian Ocean

The Jaffna Peninsula has no rivers, and the single source of all water needs
is groundwater. Due to the proximity to the coast (no location is more than 10 km
away), groundwater resources are highly susceptible to saltwater intrusion,
especially as excessive pumping by farmers further exacerbates this issue.

The Jaffna Peninsula relies solely on shallow groundwater as its water
source, serving households, commercial establishments, industries, and farms alike.
With no surface water resources such as rivers, groundwater recharge is limited to
just 10-15% of the Northeast Monsoon rainfall. During the monsoon, this shallow
groundwater temporarily raises the phreatic level, but it drops by several meters
post-monsoon due to continuous extraction. The groundwater is highly vulnerable
to saltwater intrusion, exacerbated by the peninsula's coastal location and excessive
pumping by farmers.

Groundwater in the Jaffna Peninsula is accessed by over 28,000 shallow
wells and an increasing number of tube wells used by households, farms, and
industrial establishments. Traditionally, town and village water supply schemes have
abstracted water from this source, typically distributing it through standpipes rather
than individual household connections.

Quality of Shallow Groundwater

The shallow groundwater in the Jaffna Peninsula is unsuitable for human
consumption. Water distributed through standpipes is used without treatment, and
it is unclear whether any treatment is applied before pumping. A technical study
titled “Jaffna Rehabilitation Project,” published by the German Government Aid
Organization (GTZ) in October 2002, identified the key reasons for classifying this
groundwater as unfit:

1. Presence of live E. coli bacteria and high levels of nitrites, indicating
contamination by raw sewage.

Growth of a Nation Depends on Effective Economic and Equitable use of Water



Northern Province Water Resources and their Utilization Policy and Strategies

2. High levels of agricultural fertilizers and pesticides.
3. High levels of salinity.

The GTZ report highlights that the presence of nitrites and live E. coli in
groundwater clearly indicates contamination by raw sewage. Most households use
simple pit latrines, often mislabeled as septic tanks, which are essentially open pits
lined with cement and sand blocks but left unsealed at the bottom. These pits,
typically 1.5 to 2 meters wide and around 3 meters deep, are directly connected to
toilets, allowing fecal matter to seep into the shallow groundwater, which lies just
two to four meters below ground level. This direct contact between sewage and
groundwater leads to significant contamination.

The thin soil layers, with a maximum thickness of only 3 meters, consist
primarily of sandy soils with high infiltration capacity. This allows any surface
pollution to quickly and directly reach the groundwater. Further exacerbating the
issue is the karstic limestone beneath the thin soils, which has very high
permeability. This means that pollutants in the groundwater, including E. coli from
toilet pits and other contaminants, spread far and wide. Nitrites and E. coli thus
readily enter the groundwater.

Unfortunately, shallow wells in each household tap into this same polluted
groundwater. The water drawn is already contaminated by fecal waste and other
pollutants, affecting every household in the peninsula. Each resident unknowingly
contributes to this contamination. It's no exaggeration to say that those drinking
well water are, in effect, consuming their own and their neighbors' waste. As early
as 2001, free ammonia levels reached up to 0.34 mg/|, and nitrite levels up to 0.263
mg/l, clear signs of contamination from wastewater seeping directly from pit
latrines and so-called septic tanks.

Indiscriminate use of pesticides and fertilizer increased the level of nitrates,
phosphates and sulphates in the groundwater. Concentrations of Nitrates varied
between 149 mg/l, which exceeded maximum permissible levels by three times, to
76 mg/l in tap water in Gurunagar. Sulphates and Phosphates also have been
recorded in very high, unacceptable levels. Even earlier work in 1976 analyzed
groundwater in Kondavil and Tirunelveli which gave nitrate equivalent NO; of 66.4
mg/l and 106.3 mg/| respectively, both exceeding the permissible limit of 50 mg/I
NOs. In 1980 The Water Resources Board found 50 % of wells tested on Agricultural
lands had nitrate levels over the 50 mg/| levels. The well waters used for Jaffna
Municipality were tested at the same time and showed Nitrate NOs; concentrations
of 149 mg/| at the Kondavil well and 141 mg/| at the Tirunelveli well, exceeding by

Growth of a Nation Depends on Effective Economic and Equitable use of Water



Northern Province Water Resources and their Utilization Policy and Strategies

far the permissible limit of 50 mg/|.Pesticides are commonly used in every
agricultural activity in the peninsula. By the fact that the shallow groundwater is only
1 to 3 or so meters below surface level, it is clear that much of the pesticides used
end up percolating through the thin layer of soil and into the karstic limestone
aquifer and becoming another serious pollutant.

The increase in salinity in the groundwater has been identified in several
studies from 1968 with chloride concentrations varying from 50 ppm (parts per
million) to 4,000 ppm. The permissible level of chloride is 250mg/I which is the same
equivalent of ppm. For reference, sea water is usually around 30,000 ppm. Even
going back to 2001, salinity expressed as electrical conductivity (Siemens/ cm) varied
from 0.6 to 1.3 S/cm which were already very high values”.

Reasons for Serious Concern on Public Health

It is important to note that treating the water to reduce contaminant
concentrations to acceptable levels is an almost insurmountable task. As early as
2002, the GTZ report "Jaffna Rehabilitation Project" (page 13) stated, "Drinking
water from the local groundwater source requires sophisticated chemical treatment
before it can be deemed safe for human consumption." Additionally, reports have
shown a direct correlation between consuming groundwater with more than 600
ppm of chloride and an increased incidence of esophageal cancer. High levels of
nitrate (NO3) have also been linked to the same condition. The report suggests that
nitrate content plays a more significant role than salinity in contributing to these
health issues.

The levels of pollution from all sources have continued to increase
considerably to the present which makes the groundwater in Jaffna situation
becoming much more serious and alternative solutions for provision of safe water
all that much more urgent.

The Jaffna Peninsula faces significant challenges in managing its water
resources. Shallow groundwater, the sole water source, is heavily contaminated and
unsuitable for human consumption. Historical attempts to create freshwater bodies
have failed, and proposed solutions have been impractical. Attempts have been
made to convert brackish or saline water bodies, referred to as "Thondaman Aru,"
into freshwater bodies, but these efforts have largely failed. These water bodies
often function as aquaculture sites, providing livelihoods for families through prawn
and crab culture. Despite efforts, insufficient fresh water from rainfall prevents the
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flushing of salt and brackishness into the sea, often resulting in these water bodies
being more saline than seawater due to evaporation during dry seasons.

Effective and sustainable water management strategies, along with proper
treatment and legal protection of water resources, are essential for addressing
these challenges and ensuring safe drinking water for the residents of Jaffna.

Long Term Sustainable Options for Providing Safe Water Supplies to Jaffna
Peninsula

Over the years, several Unsuccessful proposals have been suggested to
make the Jaffna Peninsula self-sufficient in fresh, clean, and safe drinking water.
These include: River for Jaffna, Amendments to the River for Jaffna, Kalappu Project
and Jaffna Canal Concept (discussed by Diaspora Australian Engineers) These
proposals have been deemed impractical due to the reasons: High annual
evaporation rates of 1.3 — 1.8 meters, Insufficient topographical gradients for
effective rainfall runoff collection and conveyance, and The need for completely
sealing reservoir bottoms to prevent seepage into the underlying karstic limestone.
It has been established beyond any doubt that the only solution is to bring water
from surface sources which can be from rivers, tanks, dams, reservoirs, ponds from
anywhere south of Elephant pass on the mainland of Sri Lanka, but from within the
Northern Province.

The well feasible ADB funded Project which requires raw water from
Iranamadu has gone thorough unbearable difficulties. In an attempt to salvage
something from this scheme, and in the face of “the irrigators” in Iranamadu and
their refusal to honor their original written commitment to release water for the
Jaffna water supply.

Current status of the Jaffna Kilinochchi Water Supply Scheme

The Pipe network from Paranthan to Jaffna as well as the 13 water
distribution towers have been constructed and apparently tested. The pipework
from Iranamadu to Paranthan where the site for the water treatment plant has not
been completed. The Water treatment plant has also not been constructed. From
all the foregoing, we can see the only policy option for Jaffna water supply is the
following: That surface water from anywhere within the boundaries of Northern
province should be piped to the Paranthan Water treatment plant (WTP) site, and
will be treated and the treated bulk water will be pumped along the already
constructed pipe network to the 13 water towers. The Paranthan water treatment
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plant has to be constructed to treat raw water from surface water sources. As the
original scheme included the Paranthan WTP in the funding allocations from ADB.

The only matter to be resolved will be to find the optimum source for the
surface water supply. Once the policy for Jaffna Peninsula water supply is agreed on,
then finding the optimum location for the raw water source and designing the
simple pipework to pump the required water to the Paranthan WTP is a normal Civil
and Hydraulic Engineering matter. One cannot stress how important it is to agree
on this policy framework and all other matters will follow.

As with much of surface water resources, the use of groundwater resources
also requires careful assessment and controls for abstraction and use. Intensive
urban, industrial, tourism and other development have contributed to over
abstraction and use of this resource. As of now, there are no measures to control
the drilling of tube wells and the monitoring and evaluation of their impact in the
deterioration of the quality of the groundwater [The orders made by the Minister of
Irrigation and Water Resources Management under section 16(1) and 16(2) in
respect of matters mentioned in section 12(1) of the Water Resources Board Act,
No. 29 of 1964 via the Gazette notification No. 2010/23 - Thursday, March 16, 2017,
is not properly implemented]. The uncontrolled drilling of shallow “agro-wells” has
led to excessive groundwater abstraction, significantly increasing groundwater
salinity across the Jaffna Peninsula.

Ineffective Groundwater Conservation Projects

Five projects have been implemented without strategic policy analysis for
conserving groundwater in the limestone aquifer of the Jaffna Peninsula: a) Jaffna
lagoon scheme, b) Valukkai Aru drainage, scheme and Araly barrage, c) Upparu
lagoon scheme, flood protection bunds, and Ariyali Barrage, d) Vadamarachchi
lagoon scheme, flood protection bunds, and Thondamanaru barrage and e)
Saltwater exclusion schemes.

Due to the karstic nature of the aquifer, it is physically impossible to
conserve or recharge groundwater, as it naturally leaks to the sea when
groundwater levels exceed the Mean Sea Level. These schemes, however, can
reclaim approximately 20,000 hectares of agricultural land for cultivating salt-
tolerant plants and developing bio-saline production systems.

ADB’s modeling of Water Balance in the Karstic Groundwater Aquifer
indicates that monsoonal rainfall fills lagoons, tanks, and ponds, with excess water
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lost to the sea through surface runoff and underground flow. During the dry season,
evaporation and agricultural use rapidly deplete the water in these shallow
reservoirs, disrupting the equilibrium between seawater and groundwater.

Current Water Crisis and Its Causes

Jaffna's water crisis stems from the overuse of the same groundwater for
drinking, agriculture, and sewage disposal. Agricultural intensification, urbanization,
and petroleum waste have further contaminated the groundwater. The ongoing
issues include: a) Saltwater intrusion from over-extraction, b) Contamination by
fertilizers and pesticides, c) Contamination by petroleum products, and d) Improper
sewage management.

The water crisis in Jaffna is a complex issue involving social, political,
economic, and environmental factors. A comprehensive approach involving
community participation, strategic policy implementation, and a mix of
technological and economic solutions is essential to ensure sustainable water
management and meet the region's water needs effectively.

The post-war economic regrowth in Jaffna is hampered by water problems,
with limited alternatives for moving away from agriculture to other economic
opportunities. Addressing these challenges requires both technological and
economic restructuring, along with effective governance. Multifaceted Solutions for
Jaffna's Water Needs should integrate hard infrastructure with soft approaches like
pricing, economic restructuring, and conservation. Proposed guidelines for meeting
Jaffna's safe drinking water demand include:

1. Around 60% of water demand from existing surface irrigation schemes, with
50% from current schemes and 10% from new or diversion schemes.

2. Around 10% of water demand from seawater Reverse Osmosis, primarily
during drought periods.

3. Around 15% from groundwater.
Around 15% from lagoon projects like River for Jaffna, Thondaman Kalappu
Project, and Jaffna channel project.

Government Policy on Millennium Challenges and Water Source Management
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According to government policy on Millennium challenges, 35-40% of water
from any surface water source must be reserved for non-irrigation purposes.
Consequently, it is more reliable to source water for supply schemes from assured
surface reservoirs rather than from medium or minor irrigation schemes, which may
not guarantee an uninterrupted supply. Therefore, the multifaceted approach
outlined earlier should be implemented.

Sea Water Reverse Osmosis Plant (Capacity of 24,000 m3/day) at Thalayadi

The Jaffna and Kilinochchi Water Supply and Sanitation Project, assisted by
the ADB, aims to aid the social and physical reconstruction of northern Sri Lanka,
which has been affected by decades of conflict. The Ministry of Water Supply and
Drainage, through the National Water Supply and Drainage Board (NWSDB), and the
Ministry of Local Government and Provincial Councils (MLGPC) through the
Northern Provincial Council, are responsible for the project’s implementation. This
Project, formulated in 2011 following a feasibility study done in2006, initially
planned to supply drinking water to 300,000 people using the Iranamadu reservoir
and to implement a sewerage system for 80,000 people in densely populated areas,
including the Jaffna Municipal area and the University of Jaffna area. Upon
completion, the project will provide over 60,000 connections in Jaffna and
Kilinochchi districts, benefiting 300,000 people.

The water supply works include: a) Rehabilitating and improving the
Iranamadu Tank, b) Establishing water intake, raw water supply systems, water
treatment plants, and treated water pumping stations, c) Constructing treated
water transmission mains to the Jaffna Municipality, d) Connecting to urban councils
and Pradeshiya Sabhas en-route with 12 off-takes from the treated water
transmission main. The sanitation system involves: a) A sewage collection system,
b) A sewage treatment plant, c) A treated effluent sea outfall, d) Maintenance
equipment.

However, due to unresolved social and political issues, water sharing from
the Iranamadu Tank was abandoned temporarily after lengthy negotiations. After
extensive evaluations, a consensus was reached to construct the Sea Water Reverse
Osmosis (SWRO) Plant with a capacity of 24,000 m3/day at Thalayadi, and technical,
financial, and social safeguard studies have been conducted. While the SWRO Plant
is viewed by most stakeholders as a short-term measure, there are concerns about
its long-term sustainability coast effectiveness.
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Alternatives for Raw Surface Water from the Mainland

Water Resources Development Plan of Sri Lanka
Prepared By UNDP & FAO - 1960

Proposals for new reservoir in Kanagarajan Basin —: A storage
tank has been suggested about 15 mile above Iranamadu tank
where about 7000 acres could be developed (storage may be
50 to 60 MCM).

S.Arumugam, Water Resources of Ceylon, 1969, page 283

Upper Parangi Aru Reservoir

The Parangi Aru river basin in Mullaitivu district faces issues with flood,
drought, and the wastage of 212 MCM of water flowing to the sea annually. To meet
the increasing demand for safe drinking water, agriculture, domestic needs, and
industrial purposes, it is proposed to construct the Upper Parangi Aru reservoir with
a capacity of 30 MCM. This reservoir will help mitigate irrigation deficits, provide
drinking and industrial water, and recharge the water table.
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Karipaddamurippu Balancing Reservoir

To address the annual spill of 56.65 MCM from the Iranamadu reservoir, it
is proposed to construct the Karipaddamurippu Balancing Reservoir across the
Kanagarayan River. This reservoir will store the spill water, mitigate flood damage,
and minimize water shortages for irrigation and drinking water supply. The
proposed reservoir, with a capacity of 60 MCM, aims to control flooding and ensure
a stable water supply for downstream users.

North Central Province Canal (NCP Canal) Project

A canal has been proposed from the Moragahakanda Reservoir to
Mankulam in the Northern Province. The total length of this canal is 66 km and will
be traversing on a ridge. It is expected that the water thus brought from the Central
Province will augment the tanks lying on valleys throughout its route. NCP Canal
traverse through some forest and wildlife reserves as it traverses from the Central
Province to the Northern Province. When it enters Northern Province, it comes
through Mudunkulam Proposed Nature Reserve and then traverses through forest
reserves up to Kilinochchi.

Discussion on Iranamadu Water Distribution with Stake Holders

The discussion on Iranamadu water distribution took place between the
Iranamadu stakeholders and Members of Parliament. This meeting was held on June
5, 2024 at the auditorium of the Ministry of Water Supply and Estate Infrastructure
Development.

The discussion was organized following a request made by Members of
Parliament during the Jaffna District Coordination Committee meeting on February
16, 2024. During this meeting, Minister Jeevan Thondaman clarified the steps taken
to reach a sustainable solution regarding the Iranamadu water distribution issue,
ensuring that there would be no problems for the people of Jaffna and Kilinochchi
districts.

Participants in this discussion included Jaffna District Member of Parliament
and Tamil National Alliance leader-elect Mr. Sritharan Sivaganam, Members of
Parliament Mr. Angajan Ramanathan and Mr. Dharmalingam Sithadthan, Secretary
Nabeel, the Chairman and General Manager of the Water Supply and Drainage
Board, government officials, Kilinochchi district farmers, and the general public.
summary of the participants' views is:
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1. Prioritization of Drinking Water: Participants requested that priority be
given to drinking water over agriculture. They highlighted that more than
50% of the Northern Province's population, which totals 1.3 million people,
resides in the Jaffna district, thus increasing the demand for water.

2. Water Spillage During Rainy Season: Engineers noted that most of the past
six years, during the rainy season, more than double the capacity of the
water stored in reservoirs is wasted as it flows into the sea. This indicates
that the needs of both farmers and the drinking water requirements of the
Jaffna district could be met with better water management.

3. Mr. Sritharan Sivaganam's Stance: Mr. Sritharan Sivaganam, an aspiring
leader of the Tamil Arasu Party, declared that the Iranamadu Reservoir
belongs exclusively to farmers. This statement was seen as politically
immature and contrary to the national interests of the Tamil people.

4. Desalination Project Costs: Mr. Sritharan Sivaganam suggested that the
drinking water needs of Jaffna could be met through the Maruthankerny
desalination project. However, Eng. Bharathidasan, the General Manager of
the National Water Supply and Drainage Board, immediately rejected this,
pointing out that the cost of obtaining one cubic meter of water through
desalination would exceed Rs 300/=. The Iranamadu project has been
evaluated over the past six years, showing promising results in meeting the
region's domestic water demand. The government is being urged to
reconsider its decision to suspend the operation of RO for water supply
during rainy season based on its high operation cost and getting water from
Iranamadu.

5. Support for Iranamadu Water Distribution: Support and assistance in
executing the plan to take water from Iranamadu are crucial for its success
and the well-being of affected communities. Conducting surveys is
extremely beneficial; otherwise, the expenditure on sea water purification,
which impacts around 22 million Sri Lankan people, will be substantial. It
was questioned why seawater should be purified when monsoon water
wastage exceeds Rs 8 trillion annually.

6. Democratic Consensus: The decision made by democratic consensus in the
assembly is highly commendable. The duel conflicting conclusion reached
by a group of 14 members committee appointed by the Northern Provincial
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Council in 2015 will be scrutinized by an independent committee comprising
members from international organizations, local bodies, and civil societies.

7. Future Decision on Iranamadu Water Distribution: A definitive decision on
the Iranamadu water distribution issue will be made within the next six
months, after receiving a conclusive modern study report from civil
organizations, agricultural organizations, the National Water Supply and
Drainage Board, the Asian Development Bank, UN Water Management, the
University of Jaffna, the Department of Irrigation, and the UN Food and
Agriculture Organization.

Key legislative acts and policies governing water resources in Sri Lanka is
comprehensive and well-structured. Here is a slightly revised version for clarity and
consistency:

1. Water Resources Board Act No. 29 of 1964: This act established the Water
Resources Board, responsible for advising the government on the
conservation, utilization, and development of water resources.

2. National Water Supply and Drainage Board (NWSDB) Act No. 2 of 1974:
This act created the NWSDB, tasked with providing safe drinking water and
sanitation services.

3. lIrrigation Ordinance: This set of laws regulates the use of water for
irrigation purposes, which is vital for agriculture in Sri Lanka.

4. Mahaweli Authority of Sri Lanka Act No. 23 of 1979: This act established
the Mahaweli Authority, which manages water resources within the
Mahaweli River Basin, the largest river basin in the country.

These acts collectively provide a framework for the management and
regulation of water resources in Sri Lanka. The overarching principle is that the state
manages water resources to ensure sustainable use, equitable distribution, and
conservation. Various government agencies and regulations oversee the
management and allocation of water resources for the public good.

In this ongoing economic crisis, farmers (some of whom were affected for
political or personal reasons), political activists in Kilinochchi, and representatives of
water sanitation associations will play significant roles. The continuation of such a
challenging situation may lead the government to make tough decisions, including
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possible intervention by the provincial council and diplomatic intervention for Tamil
political activists.

The Jaffna Peninsula faces increasingly intense competition for clean water
among industry, tourism, housing, and farming. Without careful and urgent
treatment schemes, the re-development of this area will not be environmentally,
economically, or socially sustainable. Addressing this issue is the biggest priority for
the province.

Therefore, advocating for the reconsideration of such events and offering
compromises in policies is the best option for facing future challenges, in my humble
opinion.

Results

For sustainability in agricultural development and implementation of
Integrated Water Resource Management (IWRM) concept, the following principal
features of the development strategy are recommended:

1. Conserve surface water by adhering to strict water management principles
and techniques;

a. The possibility of tapping further yield of water from eighteen river
basin in Northern Province is very high. Hence it is recommended to
construct new reservoirs across Churiyan Aru, Chavar, Paladi,
Mannal Aru (Munadal Aru), Kodalikkallu Aru, Per Aru, Kalmaduru
Aru (Pali Aru), Maruthapillay Aru, Therravill Aru, Piramanthal Aru,
Nethali Aru, Kanakarayan Aru, Kalavalappu Aru, Akkarayan Aru,
Mandakal Aru, Pallavarayan Kadu Aru, Pali Aru, Paranki Aru
(Menankaddy), Per Aru sub-basin and Nay Aru for the effective and
economic utilization of water resource available in the province.

b. The possibility of increasing the capacity of fifteen provincial
irrigation schemes as per the study is also very high. Hence it is
recommended to raise the full supply levels of Kanukkerny Kulam,
Madavalasingam Kulam, Maruthamadu Kulam, Udaiyarkaddu
Kulam, Pirapanthal aru Kulam, Chemamadu, Malikai, Kanagambikai
Kulam, Kudamuriddy Kulam, Ambalapperumal, Therankandal,
Kalmadu Kulam, Erapottana, Mahakachchikodiya,
Welimaruthamadu and Pampimadu Kulam.
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2. Strictly implementing all the major water supply projects with the following
guidelines for getting water source for meeting the drinking water demand;

a. Around 60% of water demand from existing surface irrigation
schemes. Out of this 50% from existing irrigation schemes and 10%
through new irrigation schemes or diversion schemes;

b. Around 10% of water demand from seawater Reverse Osmosis
(Mainly during the drought periods);

¢. Around 15% of the water demand from groundwater in selected
non-contaminated areas;

d. Around 15% of the water demand from any lagoon projects such as
River for Jaffna, Thondaman Kalappu Project, Modified River for
Jaffna and Jaffna Channel Project;

3. Strictly implement the orders made by Minister of Irrigation and Water
Resources Management via the gazette No. 2010/23, March 16, 2017;

Strictly control (through licensing etc.) the drilling of new tube wells,
the volumes abstracted and control pumping from existing tube
wells using electric, petrol, kerosene or diesel pumps;

4. A Provincial statute shall be enacted to:

a. Strictly limit Yala paddy cultivation to only 40% to keep the cropping
Intensity as 1.4 in all Irrigation Schemes in the province;

b. Reduce percentage of land used for paddy cultivation during Yala,
and introduce crop diversification, to cultivate subsidiary food crops
with special emphasis on the cultivation of pulses which consume
less water compared to paddy;

c. Keep minimum operation depth of all the Irrigation Schemes
between 10 - 15% of the total live storage capacity of the scheme
to maintain the groundwater level in the downstream area at a high
level;

d. Allocate only a maximum of 60 % of live storage capacity of
reservoirs for agricultural use and the remaining 40 % to be used by
all other users.
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5. Maximize the utilization of physical and natural resources of the region on
a sustainable basis;

6. Break away from subsistence agriculture and embark on a program of
commercial agriculture including high value crops and establish an agro
industrial base in the province;

7. Make a path of balanced growth within the region;

8. Make use of the available human resources to affect the required
technological and managerial transformation of the agricultural sector.

Recommendation and Conclusion

Desalination of lagoons cannot be implemented without disturbing the
socio ecological and environmental balance but only possibility is partitioning of
lagoons with various levels of salinity to maintain the socio ecological and
environmental harmony. But this will help only to improve land productivity but
not a substitute for domestic water supply of an urbanizing area like Jaffna
peninsula.

All this proves beyond doubt that the only solution would be to bring
water from any surface source like rivers, dams, reservoirs, ponds from anywhere
south of the Jaffna Peninsula of Sri Lanka, but from within the Northern Province

While getting safe drinking water from Iranamadu to Jaffna, water can be
obtained through the sea water treatment plant at Maruthangeni during summer
when water is scarce. Hence paddy cultivation will not be affected in any way.
There is no need to get water from Mahavali as we are getting water for our own
people from our own resources.
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Integrated Water Resource Management (IWRM) the Urgent

Need for the Water Policy for Dry Zone, Particularly in Northern

Sri Lanka to Accommodate Cross -Sectoral Water Needs

The Government of Sri Lanka has been developing water resources for the
agro-economic and social wellbeing of the community. Agriculture sector receives a
substantial portion of government subsidies and assistance directly and indirectly,
given its importance for food security and in consideration of the large number of
the population dependent on the sector. However, such subsidies and price support
schemes reduce the efficiency of resource allocation and encourage less productive
farming practices. While around two million people or 30% of the labor force are
employed in the agriculture sector, its contribution towards GDP stands at around 7
to 8% only, as per the recent annual reports of the Central Bank.

The objective of water resource management is not only to ensure the use
of water resources in an effective, efficient, equitable and sustainable manner in
consistent with the social, economic, environmental and political needs of present
and future generations, but also to consider the rest of the sectors such as
manufacturing and service sector and its contribution to economy.

Safe and readily available water is important for public whether it is used
for drinking, domestic use, or food production. Improved water supply and
sanitation and better management of water resources can boost the economic
growth of the country and contribute in eradicating poverty in the country
indirectly.
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United Nations in their 2010 general assembly, explicitly recognized the
access to safe drinking water and sanitation as the basic human right.

Global water consumption norm per person per Year is:

1. Just one cubic meter of water for drinking;

2. Some ten cubic meters of water is needed for cleaning, bathing,
sanitation and other household uses;

3. A further hundred cubic meters of water is also needed by industry
of all kinds (e.g., manufacturing and service sector);

4. The largest thousand cubic meters of water is needed for
agriculture to produce food.

Irrigation is by far the nation’s largest water consuming sector and most of
the water allocation issues facing the different sectors concern the trade-off
between irrigation and other sectors. The trade-off between environmental and
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social uses and various other consumptive uses should be clearly recognized and
dealt within policy and planning.

Water availability for crop production is a key factor in determining
potential agricultural strategies. Therefore, it is necessary to access the water supply
and demand at regional and national level and thereafter establish policies which
will guide the equitable allocation of water among competing sub-sectoral
demands.

As such, there is a very strong need for water allocation policy for Northern
Province and an implementing agency which is technically capable and independent
of sub-sectoral water service delivery responsibilities.

Provision for environmental, social, institutional and cultural water uses
including entitlement for the poor and marginalized need to be protected by
reserving minimum storage volumes in the reservoirs. Maintenance of minimum
water levels in reservoirs is important for inland fisheries also.

There should be a Provincial Water Resources Policy with a comprehensive
approach to water resources while recognizing the characteristics and needs of all
competing water use sectors. This requires a river basin and groundwater
management plan.

As such, an Integrated Water Resources Management (IWRM) policy
framework should be implemented under Provincial legislation through a
coordinated institutional framework with the following objective.

Policy Objective

The objective of water resources management is to ensure the use of water
resources in an effective, efficient, equitable and sustainable manner, consistent
with the social, economic, environmental and political needs of present and future
generations.

National Policy Objectives for Water Resources Management are:

Facilitate national development;
Conserve and recognize the value of scarce water resources;

3. Ensure equitable sharing of water resources for meeting current and
future demands of the population through an efficient allocation system;
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4. Recognize the national importance of water allocation to domestic,
industrial and irrigation in terms of such things as the amount of water
allocated, number of users and potential for improved water
conservation. (at least 40 % of the water in surface water in existing
irrigation schemes to be kept for domestic, industrial and other water use
and recharging the groundwater);

5. Ensure flexibility of water allocation in a way which promotes social
harmony and collective sectoral decision making;

6. Safeguard investments in water resources development and other
sectors of the economy by providing water rights and entitlements;

7. Improve standards in the maintenance of safe quality of water sources
required for various water uses;

8. Ensure a healthy environment and sustainable use of both surface and
groundwater resources using a comprehensive, river basin-oriented
approach;

9. Ensure as much as possible recharge of groundwater by keeping 10 — 15%
of assured storage (other than dead storage) in irrigation schemes by
maintaining the minimum operational level.

Principles of Water Policy:

1. Water is a limited and valuable resource which has to be considered as a
common resource for the social wellbeing of community and Eco- system;

2. Prevention of pollution, over-extraction from the sources, over-use and
wastage of water resources needs to be regulated;

3. Access to safe water is a basic need of all living beings and will be
recognized. Water for drinking (human and animals) and sanitation will
be considered as highest priority need while achieving food security,
followed by sustenance of eco-system needs;

4. While granting upholding riparian rights rest of the water will be allocated
to establish economic efficiency among different users;

5. Water uses may be transferable to most efficient uses for more
economically viable fields after ensuring the drinking water and
sanitation water requirements, domestic water requirements, food
safety and ecosystem safety;

6. All the elements in water cycle are interdependent. Hence River Basin/
sub basin/connected basin is the hydrological unit for planning,
development and management of surface water resources. Clusters of
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river basins with a prevailing situation of excess and surplus water also
need to be identified as a unit;

7. Urban water bodies and wetlands will be treated as important
constituents in the water resources that need to be conserved;

8. Groundwater aquifer is the hydrogeological unit for planning,
development and management of groundwater resources;

9. Impact of climate change is a key factor that needs to be considered in all
planning activities to ensure necessary resilience;

10. New water resources development plans will include compensatory
reforestation to mitigate and minimize any adverse effects as much as
possible.

Water Resources Development in Ancient Northern Region

While water resources development in the ancient Kingdoms of
Anuradhapura and Polonnaruwa Districts in North Central Province and the
Southern Province has been well researched and documented, the history of such
development in the Northern Province is not well documented. Fortunately, Brohier
allocates a chapter titled “The Northern Vanni and Peninsula of Jaffna” in his
distinguished book “Ancient Irrigation Works of Ceylon” published in 1934.

Brohier concludes that based on his understanding and studies carried out
on the topographical maps that the small streams of Northern Province area have
not been fully utilized in ancient times. The slightly undulating topography and
erratic flood discharges could have made it a challenging task to harness the water
resources.

The most upstream reservoir in Kal Aru is Irataiperiyakulam. Brohier and
Arumugam refer to an inscription found on a rock on the bund by King Gajabahu |
as “Alawichcha Lake”. Another reservoir of ancient origin is Pavatkulam.

A diversion located in Kal Aru is Korinchakulam Thekkam. Due to the
channels taking off from the Thekkam being dysfunctional, the river has deviated
from its path and has bypassed the diversion structure subsequently. Another
diversion structure is Allekattu Thekkam. Both of these diversions would have
supplied irrigation canals feeding many tanks that have been abandoned in recent
times.

In the Parangi Aru, which originates from Vauniya-Omanthai region, Brohier
and Arumugam give reference to several reservoirs, many of which are of ancient
origin. Pali Aru is also an important river where many ancient tanks such as
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Vavunikulam existed. In the Mannar region, Brohier states that surface waters may
not have been sufficient to support the ancient settlements. As such, this area is
different from other regions of the country where rainfall and surface waters are
the major water sources. Table below gives a brief account on water resources
development in the Northern River Basins in a nutshell.

Table - River basins in Northern Region

62 Yan Oya 1,529.00 1 746 7
PG Mee oya 158.00 1 55 0
e Maoya 1,063.00 1 378 0

Churiyan Aru 88.00 0 12 0
- Chavar Aru 58.00 0 19 0
P72 Paladi A 59.00 0 10 0

Mannal Aru (Munadal Aru) 241.00 1 92 3
- Kodallikallu Aru 94.00 2 33 0
7 PerAru 479.00 1 154 1
P Kalmaduru Aru (Pali Aru) 107.00 1 1 0
7 Maruthapillay Aru 60.00 1 9 0

Therravill Aru 111.00 1 17 0
- Piramanthal Aru 91.00 2 10 0
80 Nethali Aru 124.00 i i6 o
B Kanakarayan Aru 905.00 5 200 0
g2 Kalavalappu Aru 64.00 1 24 0
_ Akkarayan Aru 260.00 3 74 0
B Mandagal Aru 336.00 6 62 0
S Pallavarayan Kadu Aru 179.00 3 34 0
s Pali Aru 474.00 4 124 0
8 chappai Aru 75.00 0 9 0
8 Paranki Aru (Menankaddy) 875.00 12 386 2

Nay Aru 537.00 9 112 7
- Malwathu Oya (Aruvi Aru) 3,183.00 8 1,731 7
s Kal Au 277.00 2 6 0

Moderagama Aru 1,142.00 1 449 1
- Total 12,569.00 66 4,773 28

Above table explain the possible existence of a network of subterranean
rivers. Accordingly, it is theorized that original Giants Tank could have been a such a
river, and the prosperity in this region could be attributed to the knowledge of the
existence and exploitation potential of such rivers. Subsequently, probably in the
12 century, augmentation of such reservoirs from river diversions commenced.

An analysis done by British scholars of a concrete sample dating back six
centuries (at that time) in 1889 obtained from an anicut associated with Giants Tank
in Mannar (Thekkam Anicut), is described below. This article explains us that usage

Growth of a Nation Depends on Effective Economic and Equitable use of Water



Northern Province Water Resources and their Utilization Policy and Strategies

of best quality raw materials for construction of irrigation systems was one of the
main reasons for success of our ancient irrigation heritage.

“London, E. C. May 17, 1889

Gentlemen-I have much pleasure in sending you the results of a careful
analysis of a specimen of concrete handed me by Mr. A. M. Ferguson during my stay
in Colombo last December. If you will compare the analytical results with those of
good mortar as given in my paper in “The Builder”, August 18, 1888, on the
composition of anicut mortar, you will see that in many respects there is a strong
resemblance.

In really good mortar a portion of a lime is always present as silicate of lime,
in other words, as it exists in cement, so that we have not only carbonate of lime of
common mortar, but the silicate of lime of Portland cement and consequently a very
superior and much harder mortar. In this specimen | notice with the aid of
microscope that the piece of stones employed have rough edges, and are so minutely
associated with the mortar that it was very difficult to break them up into a powder
for analysis.

In the paper published in the “Chemical Trade Journal “of February 16, 1889,
on the composition of some mortar of the third century, four analyses of specimens
are given by Dr. W. Fahrion. In none of these does the soluble silica exceed 2.50%
whereas in this concrete (from Ceylon) there is 7.10% of silica soluble in alkali which
| have assumed to be present as silicate of lime, having treated it in the same way
employed for the analysis of Portland cements.

Dr. Fahrion points out that his specimen of ancient Roman mortar were by
no means good, but, on the contrary, showed very inferior properties, and, in my
opinion, judging by the numerous results of recent analysis, | believe this inferiority
must be chiefly due to deficiencies in silicate of lime, whereas this concrete from the
tanks of Ceylon contains 7.10% of silica combined with lime with plenty of carbonate
of lime and stones with rough edges.

Yours faithfully

John Hughes, F. C. S., May 17, 1889, “Ceylon Observer,” Weekly edition,
1889, page 582

Source; History of the Public Works Department, Ceylon, 1796 to 1913,
Volume 2, compiled by P. M. Binham; Contributed by J A Balfour, Director of
Irrigation”
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Figures below are the inlet Thekkam anicut to diversion canal to Giants Tank
and Downstream view of Thekkam anicut in Mannar respectively.

Inlet Thekkam anicut to diversion canal to Giants Tank and Downstream view of Thekkam
anicut in Mannar

Present Surface Water Resources in the Northern Region

Northern Province has 25 rivers. All these rivers are non-perennial.
62 Major / Medium Irrigation schemes in Northern Province, including nine
major tanks are being maintained by the Provincial Irrigation Department.
These schemes primarily provide irrigation water to 28,430 ha. benefiting
more than 28,459 farming families in this region.

Valukkai Aru drainage scheme providing drainage facilities to 810 ha.
of farm land. 54 Salt Water Exclusion schemes provide saltwater exclusion
facilities to 6,686 ha. of agriculture land. The Jaffna Lagoon scheme,
comprising Elephant Pass lagoon scheme, Upparu Lagoon scheme and
Vadamarachchi Lagoon scheme is also under the purview of Provincial
Irrigation Department of Northern Province.

Nine Major / Medium Irrigation schemes in Northern Province,
including five major tanks are being maintained by the Central Irrigation
Department. These schemes primarily provide irrigation water to 18,448 ha.
of farm land.

2,744 minor irrigation schemes in Northern Province are being
looked after by the Agrarian Development Department. These schemes
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primarily provide irrigation water to 31,539 ha. benefiting more than 50,000
farming families in this region.

In addition, the aquifers lying within the inner limestone layers in
the Jaffna peninsula and part of Mannar district are prominent in Northern
Province. These aquifers play a considerable role in providing drinking and
agricultural water requirements.

The pollution levels in the water bodies and drinking water sources
have gone up at an alarming rate. Factors like ever-present use of
agrochemicals, inappropriate waste disposal, and lack of readiness to
protect the aquifers and other water bodies and unplanned construction of
toilets in areas with a high density of population due to conflict have led to
the steady deterioration of water quality.

Considering the nature of river basins, which originate from
generally the center of the country and flow towards the sea, it is difficult to
define surface water resources strictly according to political or
administrative boundaries.

While the area covered by the above-mentioned river basins, Jaffna
Peninsula, small islands and the small areas between the river basins is about 24%
of the area of the country, the annual surface water resources carried by them is
about 8%. When the larger rivers, Yan Oya, Malwathu Oya and Kala Oya are
excluded, the share of surface water resources is reduced to 4%.

Aim of Northern Water Policy

It is understood that the scope of agro economic development for Northern
Province is reducing gradually. Water supply augmentation is a limited option since
new projects tend to be less technically feasible and less economically viable.
Therefore, it is understood that the importance of conservation and efficient
management of available water resources should be addressed comprehensively.

Utilize the water resources in an equitable and efficient manner by
practicing effective water management, crop diversification, micro irrigation and
conservation of groundwater for future generations.

Shift from subsistence agriculture to commercially oriented agriculture
leads to increase in production, especially of high value of crops that would readily
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find a market (both domestic and international), create employment opportunities
and ensure enhanced income level and improve higher standard of living.

Features in the Northern Water Policy:

1. Conserve surface water by adhering to strict water management
techniques and rules;

2. Reserve groundwater for the future generations by utilizing at least 40%
of the surface water stored in any water body or irrigation scheme for
domestic, social, environmental and industrial use, exclusion of
agricultural needs. (Annexure 2.);

3. Strictly implement the following guidelines for all the major water
supply projects to ensure water source for meeting the drinking water
demand;

a) Around 60% of water demand from existing surface irrigation
schemes:

This can be covered by 50 % of the total drinking water demand
from existing irrigation schemes and 10% through new
schemes or diversion schemes;

b) Around 10% of water demand from seawater Reverse Osmosis
(Mainly during the drought periods);

¢) Around 15% of the water demand from ground water;

d) Around 15% of the water demand from any lagoon projects such
as River for Jaffna, Thondaman Kalappu Project, Modified River
for Jaffna, Jaffna Channel Project...etc.
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Summary of Operational Policy of Irrigation Schemes & River Basin Utility

" g Maximum
- Utilization |Catch Mirimun m;" 'r::;"e" | possible
Basin River Basin \f: :'er ::':.2: Major Medium | rrigation Scheme q:;;:n Recomended | recomended (;:::: D::: r:d
No forMaha forvala
Rresource | (sq.mis) (ft.) monthly
(ac.) (ac)
(ac.ft.)
70 [ChuriyanAru 10.00% 2.28 |nil
71 |Chavar 7.16% 196 |[nil
72 |Paladi 26.90% 23.92  |Neethukai Kulam Available datanot sufficient
73 |Mannal Aru (Munadal Aru) | 65.70% 28.16 _|Thannimurippu Scheme S.00) 2,364.00 945,60 140 214.00)
74 |kodalikallu Aru 67.40% B4 Kannuke my Kulam 500 1,284.00 513.60) 140 35.00)
Madavallasingam Kulam 5.00) 398.004 159.20| 140| 399.00}
75 |PerAru 86.00% 145.83 |Muthuiyankaddu kulam 1000 6112.004 2,444.80) 140| 125.00)
76 |Kalmaduru Aru (Pali Aru) 12.50% .79 |Maruthamadu Tank 500 370.004 148.00 1.40| 337.00}
77 _|Maruthapillay Aru 12.50% 15.82 daikkaddu Kulam 300 167 + 75
78 |[Theravil Aru 58.00% H.11 Kulam 800 1, 280.00 512.00] 140| 264.00)
N —— s22% | 2o |Pirepanthalan Kulam 400 602.00) 60200 200 10100
Visuvamadu Kulam 500 808.004 323.20 140 138.00)
80 [NethaliAru 63.53% .02 |Kalmadu tank 500 3,450.00 690.00) 1.20| nil
Iranamadu 850 21,985.00 8,794.00) 1.40| 550.00}
Kanagarayan kulam 5.00) 314.00 125.60 140 6.00)
81 |KanakarayanAru 95.15% 34954 |Chem di 400 600.00) 240.00) 140 18100
Malikai Tank 500 220.004 88.00 140| 64.00)
ikai Kulam 400 260.004 104.00| 140| 125.00)
82 |Kalawalappu Aru 39.70% 21.99  |Puthumurippu Tank 450 985.00) 374.30) 138 Nil
Akkarayan kulam 1000 3175.004 1,270.00| 140| 139.00)
Akkarayan Aru 91.08% 74.85 |Kudamu Tank 200 650.001 260.00) 140| 304.004
Maruthan Kulam 600 450.004 180.00| 140 72.00
VanneriKulam 300 343.00 137.00 1.40| 3.00
Anaivilunthan Kulam Awailable data not sufficient
| Kulam 450 623.004 249.20) 1.40| 222.004
o p—— SREE | 1574 | ddaikeddiyaKulam 200 405,00 16200 140 500
fvankan Kulam 355 552.85 38C.5C; 145, 1315.0G
Paliya Murukandi Kulam 400 356.004 142.40 140 53.00
Kariyalai Nagapad ) 300 1,505.00 135.45 1.09| nil
85 |Pallavarayan Kadu Aru 89.85% .11 |Th kandal 400 300.004 120.00 140| 11.00
Thenniankulam 300 850.001 340.00) 140 168.00)
VavuniKulam 1000 6 897.004 2,758.80) 140 262.004
8 |paliAru 90.00% 176.00 Kolh_lvilan Kulam 400 262.004 26.20| 110 nfl
Kalvillan Kulam 5.00) 400.00 140.00) 135 nil|
Mallavi Kulam 300 250.004 17.50) 107 nil]
Panankamam Kulam 200 300.00) 0.00 1.00 nil
Kalmadu Kulam 400 400.001 160.00 140| 110.00)
Mamaduwa Tank 550 655.004 263.60) 140| 285.00)
| Eropott Tank 400 238.004 95.20 140 $5.001
" buvaithakulam 300 47.50] 119 117 nil
PR Nampankulam 300 256.00 s3ss] 123 il
B B 50 :luqmgutrifr{?u( :‘I?:thkuluﬂ) 300 233.00 8155 133 nil
= Available data not sufficient
Kurai tank
Mahakachchikodiya Tank 350 257.004 102.80| 140 S1.00)
Madukkanda 450 400.00) 160.00| 1.40| 10.00{
Bar A aibiadts Vavuniya 600 435.001 174.00| 140| 146.00)
Maharam bikkulam 500 215.00 86.00] 140 64.00)
Moonayamadu 250 215.004 86.00 140 38.00)
Ve lan Kulam 250 224.00 44.80 1.20 nil
Welimaruthamadu 300 750.001 300.00) 140 163.00)
Pampimadu 5.00) 270.004 108.00| 140| 64.00)
89 |NayAru 16.35% 21875 Pe riatham panai kulam
Thadchar h d
Periyapandivirichan Tank
Mullikulam
Pe riyamadh
Kallaru Tank
91 |[Kal Aru 10.67 Chittatto Pudsvelkaddivakulem
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4. Strictly implement the orders made by Minister of Irrigation and Water
Resources Management under section 16(1) and 16(2) in respect of
matters mentioned in section 12(1) of the Water Resources Board Act,
No. 29 of 1964 via the Gazette notification No. 2010/23 - Thursday,
March 16, 2017. (Annexure 1.):

Strictly control (through licensing etc.) the drilling of new tube wells,
the volumes abstracted and control pumping from existing tube wells
using electric, kerosene or diesel pumps;

5. Maximize the use of rain fall available in the province by constructing as
much as possible detention storage facilities in village tanks to recharge
the groundwater. Store the rainwater for other uses in addition to
sustaining livestock and limited gravity irrigation without affecting the
forest cover;

6. Agro-forest and private gardens with permanent perennial crops should
be established around all the tanks. They can utilize the groundwater
directly without pumping. Also, they help in soil conservation and
better groundwater recharge;

7. Lift irrigation facilities from agro wells has to be used carefully, not to
exploit the groundwater resources in an unplanned unsustainable
manner. The type of pumps used and their capacity should be
appropriate to the location, ground conditions, cropping pattern with
due consideration for economic, durability, sustainability and
environmental protection;

8. Conduct a detailed groundwater model study to identify recharge
sensitive minor/medium irrigation schemes and draft a policy of
forgoing certain portion of cultivation in those schemes and allow the
reserved water to recharge the ground water;

9. Provincial authorities shall take meaningful steps to rehabilitate all
minor tanks and temple ponds in the Jaffna Peninsula, with a view to
recharge the groundwater as well as to ensure watering needs of cattle
and other animals, subject to proper Engineering advice;

10. Provincial authorities shall take meaningful steps to address the issues
in the following key thrust areas in the Irrigation & Agriculture Sector;
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Integrated Water Resources Management;

Increased productivity in the use of water (i.e. more crop per drop);
Increase water use efficiency in crop irrigation system

Crop Diversification;

® oo oo

Assessment of surface and ground water potential for conjunctive

use and management;

f. Integrated natural resources management of command and
sources areas of major irrigation systems;

g. Improving profitability of irrigated agriculture through integrated
farming;

h. Increased beneficiary involvements through joint system
management in all major/medium systems;

i. Irrigation Scheme Operational Policy.

11. A Provincial statute shall be enacted;

a. Strictly limit the Yale crop of paddy to 40% to keep the cropping
Intensity of paddy at 1.4 in all Irrigation Schemes of the province
and introduce crop diversification with special emphasis to pulse
cultivation;

b. Keep minimum operation depth of all the Irrigation Schemes
between 10 - 15% of the total design capacity of the scheme to
maintain groundwater level in the area at a higher level;

c. Share 40% of the total effective capacity of all the irrigation
Schemes with other water users excluding agricultural demand.

12. All construction contracts in the Northern Province shall contain specific
clauses on landscaping (“rehabilitating” the quarry sites) quarry sites
and borrow areas on completion of the work.

Health and Economic Contribution of Water Resources

Agriculture and allied activities, broadly called the primary sector,
contributes less than 8.5% of the GDP of Sri Lanka. Within this sector, the segment
of fisheries is the largest contributor to the GDP with more than 1.4%; tea 1% and
rice cultivation 0.8%.
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In contrast to the primary sector’s share, Industry or the secondary sector
accounts for 30% of the GDP of Sri Lanka with the manufacturing segment
constituting 17%; construction 10% and mining and electricity 2.5% to 3%. But, in
terms of employment, services or the tertiary sector accounts for 47%, the
secondary sector the industry accounts for 24% and the primary sector the
agriculture accounts for 29%.

Northern Province contributes 3.5% of the national GDP, the lowest among
the nine Provinces. Of the three sectors, the tertiary - Services and secondary -
Industry appears to have the greatest potential in terms of reviving the economy of
the North.

Agriculture is extremely sensitive to water shortages. Good water
management practices are needed to keep usage at optimum levels and to maximize
the production. The lack of water is thus a constraint to producing food for people.
Agriculture is central in meeting this challenge because the production of food and
other agricultural products takes more than 80% of the water withdrawal from
reservoirs, rivers and groundwater. In contrast, the industry consumes only around
9% of water.

Water management is related to face economic challenges such as
productivity, poverty reduction and response to food security needs. In addition, the
improved water supply and sanitation and improved water resources management
boost the country's economic growth and contribute greatly to poverty reduction.
Investing in water is good business to increase production and productivity within
economic sectors.

Better access to clean water, sanitation services and water management
creates tremendous opportunities for the people, besides being a progressive
strategy for economic growth. Improved access to basic water and sanitation needs
(consumes only 1.0%) improves health; reduces health care costs and saves time.
Good management of water resources brings more certainty and efficiency in
productivity across the economic sectors and contributes to the health of the
ecosystem.

World Water Day is an annual United Nations Observance Day which is
celebrating internationally on 22" of March. The day is used to promote and make
awareness among the people around the world on sustainable management of fresh
water resources and water related issues and action to be taken to make a
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difference. This day was first formally proposed in December 1992 at United Nations
Conference on Environment and Development in Rio de Janeiro and 22" March of
each year was declared as World Day of Water. In 1993, the first World Water Day
was observed.

UN Water is the convener for World Water Day and selects the theme for
each year in consultation with UN organizations. The theme focuses on topics
relevant to clean water, sanitation and hygiene and other relevant issues include
water scarcity, inadequate water supply, lack of sanitation and the impacts of
climate change. The UN World Water Development Report is released each year
around World Water Day.

The theme for 2020 is “Water and Climate Change”. The 2019 theme was
“Leaving no one behind” and previous themes for the years 2014 to 2018 were
“Water and Energy”, “Water and Sustainable Development”, “Water and Jobs”,
“Why Waste Water?” and “Nature of Water”.

The ultimate goal of World Water Day is to educate the public on issues of
concern, to mobilize political will and resources to address global problems, and to
celebrate and reinforce achievements of humanity in terms of “Water for
Sustainable Development” with integrated water resources planning and
management (IWRM).

The proposed Water Policy will give profound direction for planning,
developing and managing the optimum use of water resources among its competing
stakeholders on equitable basis to satisfy all uses and demands.

Conclusion

The surface water potential available within Northern Province is sufficient
for food production, domestic use and industrial use if it is managed properly in par
with Integrated Water Resource Management (IWRM) concept. With 1.4 cropping
intensity more than 100 ac. ft of water can be spared to other than agriculture use
(Domestic and Industrial) monthly from 39 provincial irrigation schemes with the
present storage capacity.

In the case of Jaffna peninsula, it has become a serious crisis because the
same contaminated groundwater source is used for drinking, agriculture and
sewage disposal. The intensification of agriculture, petroleum waste and

Growth of a Nation Depends on Effective Economic and Equitable use of Water



Northern Province Water Resources and their Utilization Policy and Strategies

urbanization in recent years have all further contaminated the groundwater unfit
for human consumption in Jaffna peninsula in many places.

Desalination of lagoons cannot be implemented without disturbing the
socio ecological and environmental balance but only possibility is partitioning of
lagoons with various levels of salinity to maintain the socio ecological and
environmental harmony. But this will help only to improve land productivity but not
a substitute for domestic water supply of an urbanizing area like Jaffna peninsula.

Recommendation

For sustainability in agricultural development and implementation of
Integrated Water Resource Management (IWRM) concept, the following principal
features of the development strategy are recommended:

1. Conserve surface water by adhering to strict water management principles
and techniques;

a) The possibility of tapping further yield of water from eighteen river
basin in Northern Province is very high. Hence it is recommended to
construct new reservoirs across Churiyan Aru, Chavar, Paladi, Mannal
Aru (Munadal Aru), Kodalikkallu Aru, Per Aru, Kalmaduru Aru (Pali Aru),
Maruthapillay Aru, Therravill Aru, Piramanthal Aru, Nethali Aru,
Kanakarayan Aru, Kalavalappu Aru, Akkarayan Aru, Mandakal Aru,
Pallavarayan Kadu Aru, Pali Aru, Paranki Aru (Menankaddy), Per Aru
sub-basin and Nay Aru for the effective and economic utilization of
water resource available in the province.

b) The possibility of increasing the capacity of fifteen provincial irrigation
schemes as per the study is also very high. Hence it is recommended to
raise the full supply levels of Kanukkerny Kulam, Madavalasingam
Kulam, Maruthamadu Kulam, Udaiyarkaddu Kulam, Pirapanthal aru
Kulam, Chemamadu, Malikai, Kanagambikai Kulam, Kudamuriddy
Kulam, Ambalapperumal, Therankandal, Kalmadu Kulam, Erapottana,
Mahakachchikodiya, Welimaruthamadu and Pampimadu Kulam.

2. Strictly implementing all the major water supply projects with the following
guidelines for getting water source for meeting the drinking water demand;
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10.

Around 60% of water demand from existing surface irrigation schemes. Out

of this 50% from existing irrigation schemes and 10% through new irrigation

schemes or diversion schemes;

Around 10% of water demand from seawater Reverse Osmosis (Mainly

during the drought periods);

Around 15% of the water demand from groundwater in selected non-

contaminated areas;

Around 15% of the water demand from any lagoon projects such as River

for Jaffna, Thondaman Kalappu Project, Modified River for Jaffna and Jaffna

Channel Project;

Strictly implement the orders made by Minister of Irrigation and Water
Resources Management via the gazette No. 2010/23, March 16, 2017;

Strictly control (through licensing etc.) the drilling of new tube wells, the
volumes abstracted and control pumping from existing tube wells using
electric, petrol, kerosene or diesel pumps;

A Provincial statute shall be enacted to:

Q

Strictly limit Yala paddy cultivation to only 40% to keep the cropping
Intensity as 1.4 in all Irrigation Schemes in the province;

Reduce percentage of land used for paddy cultivation during Yala, and
introduce crop diversification, to cultivate subsidiary food crops with
special emphasis on the cultivation of pulses which consume less water
compared to paddy;

Keep minimum operation depth of all the Irrigation Schemes between
10 - 15% of the total live storage capacity of the scheme to maintain the
groundwater level in the downstream area at a high level;

Allocate only a maximum of 60 % of live storage capacity of reservoirs
for agricultural use and the remaining 40 % to be used by all other users.

Maximize the utilization of physical and natural resources of the region on

a sustainable basis;

Break away from subsistence agriculture and embark on a program of

commercial agriculture including high value crops and establish an agro

industrial base in the province;
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afeusFmug Sem ATFMTHSSH T meflumigsefle senllFwmer LGHenulLll
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AGLIHS smsensuier L, &M 2 Wevellwer W&ser wsEHufley 30%
Qamflevmeniser  afleuFmusHe Ueollfl&BeTmerT . @e6ufHeT QLOMSS
2 aTBTL( 2 MUSHUINET 7 (LNS6V 8% 6UeMIT LIMIS 688 60Tm 60T (. 2010 Q41D 2,600T(H)
5H W BTH &6 6T QUTSIF FemnLIWLMeTS OqLILemL netflg 2 flemingerfleiriig
UMSISTLUTeT &b MM &EMSTIHMS 3 a0lEGamns Glauer|LILIen L LIMTS
BB &G Gl6Tens.

2017 old evor(h BOHLLGH WL EHHW aumbSHWwmes QsTGsHsUULL LeaTerfl
aNeUrmBIGeTeTLL, QL DTS TeoTSEH 60T N&&HTCOSTang 11,20,000 345 @ BHSS,
GLSILD INHHETASTNSG L THH FH5T HCMSL L (5&E &MY 135 CUT &L,
IICHFIOWILD CHFAW ILTHH FaIT KRGS L (H&E 337 CLIT G, eTarCal,
@8 @evmiensWiley WessE GmMbHS NESHETE S TENSL|ETEOT LOTETEO0T O MELD. LI
1.7 @60 WITLPLILITE0TLD, LOGOTET T LM MILD eue el WM Lomeul L aigerflev BaTLILIMm
INESHTASHTENSG &IOTT 20% &N, (WeTameTsEa wmmid ReflQpmss
QU@BLLITID GBI MLOTSH LD 2_6TeT6oT.

QUITBETTSTY aUeTIFFRSESETOT LGSH (WWEHERWLWTET Fenm CeleTTesorenng
SIOWITGLD. &MY 60% &s&Hem LW Lesorenesoruiley mHRLLGETETTISET,
GLOSVILD 45% GeU6m6VAUTUILIL] GBI L9UITE GeUaTTeooTem L06m W HLOL 6UITLD G 60T M 60T
FeorenL.  QFMLBIGUSDS ey, @QbhgS &SeOm BILIGET GLTHS
GeuaTmetoremln 2 MUSHUN6L &FLOMT 10% L& 6l & SieTars, 2Hev &), 2 euihHs
Werssml, PeullL] QeumIs LD LMHMID STesflWl 6UenSS6T (LNemmMGEU 15%, 30%, 25%
LOMHMILD 30% L1861l & Gl 6T6rT6oT.

SOHCUNTSE, @b& WLIsTaTsEHer GCelarmesor LUNT 2. MHUSH WLeHMHUWITS
@eveumney, SLBILILMQeTn, Fhengemuwl CHMEHSMTINN, 2 6TeMsH HI&HT6HS
LEGLUURSSLILL B 6Tergl. @& ermey  afleuFmuwild eumuUmm  WWDHHWMS
LTl U 66,

QUTHSID 150,000 afleUFmLS GHILDLIMBIGET 2 6TemeT, Sjeumnilev &INMF 80,000
&GO LIKIS6T 2 LMmLDTS @\LLD QUW TS 606USEHETTH
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aenSLILMGSSLILIL (D 6Termer. FMELILY.8 @ 100,000 Qam&CLJ Q6 Blev(nLd 55,000
Qam&CLl Wm 2eore] LU Bleowld 2 6Teng; AJaumnley, &b Flev
2,60T (K &6rfleL Frmefluimsg 55,000 Qam&CL T QIF6V Bleunld 27,000 @am&GL T Lm
2 eooTe)] LILNT BlevpLh FM@GLULY Q&F W LILIGS) 60TM6oT.

LWemsMUl, LD, aUmenlp WmmIld SFmleng GUMeTm Lieoré:asmy Lulliserflest
FIGLUL FHend emigen Genme], LTl Gemmeurs @mLuUg Wmomin
aleusmuilser @LLAOUWISITL 2 MUSH Blevld ensallLiul (HeTersmev
QuiflgIb GemBsieNLl LS.

QIL LOM&TersHev 69 QUlW/BHISST G 6ThISET, 4,773 M G6TmISG6T mmID
28 HTITID | 6M60oTE:G L (N &6IT 2_6TermenT, @ emal 41,878 Qam&GLF LiFLiLiemelleumeot
BrlUmFaTlUS&E&5GmIQU  STPeimer  BlevllUrLlienL LIMEF6e0TS &8585
LweTLU®M S SIH eTmeor. eTeollenid, WenLICUMSSG (Wemm Wwmmilh Sallgn BF
aleTmIGefer HemLLILensd SInmell&Hermer, @& Fm@&LUQuileT LFLiLeTeney
SInmestl &G LD.

QIL LTS TEoTSEH 6V 25 BH &6T /DML LIHENHSH6T 2_6TeTeT. @H5 260 60TsH S
BHS&EHD BIIHSTLms BCTMLSHeT jeve. eIl LM&maorsHey 62 Quiflu /
BOSST BILILUTF6TS S LBISH6T, SH 6V TS QUIfIL GeThIsG6T 9L HIGLD,
LOM&smesor BILILIMFeTS Slenmulmev LFTf&& LGSR 6TmeT. @b L L HIg6T
(NSETEOWTS 28,430 Qam&CLi BlesdHme Brlumsear Beng eapBIG),
@LUIUGEUN6v 2_6Term 28,459 eleua MUIS & (HLDLIMISS 6585 LIULI6oTer] 88 60T ) 60T.

BrlumEFerd wHmib GBI QIPBIS (NEHERUILNTET HETENLNGEHET, 60TV
QI GeTSH 6T WMAMTH WEHERBW QFweLIT(h Blevs sy Beny BIFLiLjeus.
FULSHIW YUleseT ST GeThiGameT GLBSSIaZE HeooTl SHTeuld
Bleug sl BInLLGams 2 Wynmg LUgmnfléss o el 6Terang s &L 1qu|6Teng.
&TeUBleme  WIMHMEST  goumd  CurPlasGeamer BIFaH&Es Hmn
GOTHRIGEN6T @emeorlILIG Sieummiledr LMFUflwll UBIGSHEHLD &HECLITeNG W
FeNG-QUMTIHETISTT Bl&TFermsEsn CuaTwwenmullevmer g lilem@Ll KNG
VLB SSLILL Gaueoor(HLD.

Qemens AR wWevendlINer  13eug  BBSSEF  FLLWLD Qs efleuns
SO IQeTTaD, eMeTH G InM&Teoor BT LILMF6TS S L BIGHEHIN LTS TeuoT
FganuwWler S auy Calstor(hld, el WMHMID HP&HSG WM& TerkIG6fle) 1l (KL
Al BrLLUmFers G LBISET IDGHW ATHT @ Bloiaierinmer ellausmul
NN BEH S Siemrymuimev LIFml& s LiLH & edrmeor.

QALEG LT&sTaonsEHer eflleusmull QUITEBETTSTY eUeTFFH LIqLiuIguImsss
GOMIbHSI AUGRMSI. LS w S L_mIgseT Qs mdleumL L Fewnes
FISHWMMHMSETHLD, QUITBETTSTY Fewms &M MEUTETS TSHELD
@GUUST, BT LUweTUTh AH&HLIL @ alenTWmisSLILLL R SMT&HSH5amS
QEFEURME. @FOTMY HMLESHESIQW BT eeTHens Hmenlowns
GLevmetoremLd/ BlITeUHR & H60 QF WIS SelF WD,
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UL & HH6L 2 66T LM MILI LI(H 86018 8 @BLD | 6uMnil6v 2 66T BIJLILITE 60T (& 61TMEI&@BLD

670 vanoya 1,529.00 1 746 7
_ Mee Oya 158.00 1 55 0

Ma Oya 1,063.00 1 378 0
_ Churiyan Aru 88.00 0 12 0
[ 7w chavarAn 58.00 0 19 0

Paladi Aru 59.00 0 10 0
_ Mannal Aru (Munadal Aru) 241.00 1 92 3
[ 700 Kodaliikallu Aru 94.00 2 33 0
_ Per Aru 479.00 1 154 1
_ Kalmaduru Aru (Pali Aru) 107.00 1 11 0
_ Maruthapillay Aru 60.00 1 9 0
_ Therravill Aru 111.00 1 17 0
[[778 " piramanthal Aru 91.00 2 10 0
_ Nethali Aru 124.00 1 16 0
_ Kanakarayan Aru 905.00 5 200 0
_ Kalavalappu Aru 64.00 1 24 0
83 Akkarayan Aru 260.00 3 74 0
_ Mandagal Aru 336.00 6 62 0
_ Pallavarayan Kadu Aru 179.00 3 34 0
8 paiiar 474.00 4 124 0
_ Chappai Aru 75.00 0 9 0
_ Paranki Aru (Menankaddy) 875.00 12 386 2
_ Nay Aru 537.00 9 112 7
_ Malwathu Oya (Aruvi Aru) 3,183.00 8 1,731 7
_ Kal Aru 277.00 2 6 0
_ Moderagama Aru 1,142.00 1 449 1
[ Total 12,569.00 66 4,773 28

6UL LOITE TEU0TS B 6L 2_6IT6IT GAIFITLD (S 6ITEIS 6T oM MID QG TLTL{60LW &T6Yy &6l

_ 382 652 28,478 22,773 23,666
_ 561 407 154 51,948 3,757 2,403
[Mullaitiva | 361 306 55 39,903 18,143 5,980
_ 602 565 37 171,632 34,208 9,675
_ 472 257 215 48,393 13,875 23,126
[Fotal = 3030 1,917 1,113 340,354 92,756 64,850

@b, USw WwoHoih aErsTR FhsSHullarflear s&HmeEpa WmmD
TFIL CHMAIGMET &H(HSH 6 Q&TeT(H), 2 MLSS WHMID CFameals Sienm
WHMID QUTGETTSTISH 6 Seummler LmiGafllemnl/ CHenelsdHeT &[HeH 60
Q&meTem  Gauemr(Hlld. 2 eTe) 2 MUSH arBTlGIL  UwWeTUTlIgmE
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LWeTU®SSLILG ST QUMSINGSEPSHEG UMSISTUUTNSID  ereflHlev
F6N L5888 19 UISID QLG LD.

SHCUTMSUW WHMID aHisme FhsHullearflar &Fens, QUITIHETTSTY,
FONFGSGLL WLOHOD JYTFAW CHMaIEHEHHEG @60ThIS, LIUISIETET,
&) M 60)LD UL TEDT, FLOTEUTLO 0T LM MILD BlemeumeoT (LnemmUilev BT 2,5 T IS em6rTL]
LweTu® S Siaens 2 MF Qg L (HInevey, WS IN6TETeUMeNME &([HSH 6V
Q& meTaugILD BIealeT GLneumerorem LOU6IT (LN &G UILDTeT BB ITEH & LD 3L, &LD.

&ubrmes  @ubsTan, fl@G 2 UCUTHESHMETEH I6VE 2 60016
2 HUSHESHTHL LwWeTUMSSLUILILLTeYD, LUMSISTLUTeT Wmmin  ereflSev
& 60L& &0 H600Te00r T QLIMSINGHEHSHG (&R WIDTeTs. GLURSSLUILLL BT
QIPMIGE WMHMID &H&ETSTJL WMmHmID BT eeThGeer Fmbs wWenmuiley
BlFeU& &5 6v A HWemnal TBITL_19 65T QUITBETTSTY QleTIEF el
GULLMBSSCHETH WWemMmUN&ELIOTS BTG amewmend  ellus e
LIMIgserl&as (Lnig L.

24T (M S G @H HLIESE 2 evsenmellw BT msTey NS nenm:

1. GUUUSHES RO &6 L LI &evorenof1J;
2. &HEHULUGSESHSFN, Gz, &omsmybh  womin  tm &ofi®
2 LIGWMEMBISEHEHEG Flev LSS Seor WL L[ Sevoreoot 7 CHemauliLiGHRmG;
3. Guald BT SGer WSLLT  Se0oTeool] D eMeUTHS 6608 WIT6oT
QsTHGEEEHGL CohmalllLGHRMmg (2mHUSH wbHmih CFamels
slemm);
4. leuFmusHmG 2 e 2 MUSH QFLw Wslaurflu uilgh seor
S LT Sevorennt T CHemaul ILIGR S
Brlumserid @aeuemy BILger Waslauiflw B H&SFes SemWmEGLD,
GUaIh LGN SIemMm&6T eIHFQSTETEhD QuU@BLLIMevTenr BTl LumSL GBI
y&generger LMFerD WML 90 SemEHehsHE @6l GuUImeT allsss
Ufllmmm&ens L LUmMILS!. &HmIF G060 IDMHMID Fenss LIW6TLTHI&6T oM min
LevGaum H&HTe LWeTUTH&HEH&HEEG 6L Cuwmer eafsHssn Qserfleuns
IBIB&FESELIULH Q&TaTenss WMMID S L& G6TeT TS & WLImerLiLIL
Geu VEFW BTHIH6T Fenll 3 euTHerfler 2010 QUMSIF FenLIW6y, LIMSISTLILITeoT
&by WwOHoD &FEIEMISMS Weflgeflar Ll 2 flennwins
QauefliLenLwms SBIBsH 5SS

uwllly 2.musHsesTear BT @y FrsSHwwnmear  afleusm 2 SFH&emern
SnmeflLILF6L @b (&R &TTeui W m@GLD. eTeorCGal, LIFMHGE W wmmih Cs& W
leTalley BT aULpMBISGE IDMMID CHemalamUl GG LnMMID (56T LiledTeor
GUTLIGUIEILD Slemenrs Sienm CHTHlEamESHERHE @emLCW Finmernmer B
UBIELI9MG auBl&TLGID Q& MeTen 88606 2_(HeUME &S S aFWLD.

@EUIMMITES, LG T&HTOTSHMETEr B URSBLO&H Q& T6eTes S s s Meor
Heah euselmear CHemal 2 6T6mgh WmHmId Qsmtlomlu FHWTs Hmeor
Q& TeuoT L LDMHMILD Slemeuots Slemm BT CFemel aULpmISH6) QUTMILIL&6l60 @ BhS!
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FWTHeTomeT 6@ FWeLBSSID @ Blooasans Bloeeus
(PSRN TETS.

BI5CH&HEBIGHL GMBSLILF CFLALIL 6TaHN6T RFI65 GG NI
genlp mmild efleflibLBleney IN&&5EHEHG 2 [flemn 2 U LIL &:HmIS@Lo60, Fenss,
Blmieueor WLOHMID  SewrdFny B UweTUTHSERSHESTer  gmUmdH S&ser
UMSIsMESLILL Caussor(. BisCHEsMm Gl GammbsLULF BT WL LSS
ugmoiliiug 2 emhIL B WeTLI19 &G LD (NHHWILDTETS.

GUTLIGUWIGLD jemers g BT LWeTUTL(Q& Slenmaserfledr LietorL|&eT mmin
Gomalsamear ARIESIEGD 9CH GCauemeruley, BF LG TIHISEHE ST
afliflaumenT 2| &I (& (L6 MU|L6T LOT& MTeooT [BITel6Ts: Q&MeTemnd @) (Ho8 Galsuor(hLD.
@5Mm& wOHoliLGens Hmbh Blessly BT Cemaienn H LD CS5eamel.
6T6oT G6), 62 (TH MBI B 60 600T [55 [B 761 6T GLOGVITETITEMLN (Integrated Water Resources Management
IWRM) Q& TeTem & &L L emLnLILIMeTa!, LIedTel(BLd GhTE:85 S 60T 62 (H M) 60)600T [H &
Blmiaier S Lenlnlifer epeuld IM&TeooT FLLEH 6T Bd QoFWeLRSSLUILL
Geuevor(H)LD.

Q& MeiTens CHIMTHSHLID

SHCUTMSUW WMHMID eu@EmEISTey FheEullerflear Feps, QUITIHETTSTY,
FOMIFGSGL WLOHMID JTFAWE CHMOGHEHHE @)60oThI&G, LIUISI6TET,
G M EMLOULITEDT, &FLOITEDT LD 60T, DM MILD Blemeu et (nemmuflev B oG MIHEIgGenerLl
LweTL® S SIaemns 2 M QFUlalCs HiealeT Geumesoremnlouiled GBTEHSINTELD.

BIeuer GLN6VITEUIT6nLN &S S TeoT C& T W QS TeiTen & GIh T8 &5 il & 6iT:

1. GCaHW auemTi&Fem Wl 6Te1 58 G560 Galevor(HILD.

2. UMHmTEHGenmuwmer B sTrmkiseflar &Ll LMTS&TSSe6e)
LMHOID G &S S6;

3. DmemwmeT @SHH5EGH Wenm epeld WES&eflar HHELTaSW
LHMID THIHTVS CHMmauGHMmeTL LIsH Fllasmsns B
LG MTIHBIGE6T FLMaTnM&L L& Talensd 2 MG QFUIS6;

4., @&&sUUCL Bifler o6me), LwefLLmerjgerfler erevoreut]sHens
LM mILD GuhLMSSLILIL L B UmsIs Tl maes meor
FISHWLGFMIGET CUTeTmeumniledt QLliLiemLulley 2 eTBTL@),
Qamfleugienm WMHMID LUTEFaTSHmaeTer B LRSI Igear Cs&w
WPEB WS S8 605 BB &K S 560 (BFLIUTFeTs
G LBsae0®mhgs DULSH6T 40% BT 2l6ma], afl( CHemaISHET,
Qamidlevgienm wHmib Km BF vweTur® LHMID Blegs Heny
WBSeTBITLL QF W &I&SLILIL Galsor(hbD);

5. Fepss  BeuedlerEsd LHMID Sl Gs Sem  (WIGeeH&EGLD
alenauiev B LIBIGL 19607 QBHHLD6|SH ST 2 MG QFUIS6;

6. BT 2 flenlngseT MM 2 [flemlnGHemeT QILNMHIG IS 60T eLneVLD BFeueT
Guburm@® WwHmID  QUTGETTSTISHer M  Semserflev
(WNSSHI&HEMETL LIMSIS TS S 6V;
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7. UGeum BF LweTUMLILME&G GCHemeuwlmer B oG TyhIGerler
LIMSI& MLILITeoT SIHMS ugroiliusey I Bl60Y6V & 6m 6T
CLLLGHSSIS6V;

8. @ olflaumer, BHLU UGS FTIHS 3G DML
LWeTU®SS), WCIMHEHWIDTET @LPemeul]ld, CGmUTLL] LoMMID
Bleus sl BT &M IHIG6Tl6T BlemeullmeT LILTUTL e W|Wnh 2 miG)
QFUISH;

9. GMMBHSLLEF QFWOLLTLH eTemalll GCUSBIAIGET N6V
Brliungers & LBI&eTl6L 10 - 15% 2 miGHuwimer CFWIILSSMS
(QLL eCLMCrY s6J) emeausHHLILSET enevld Blevs sl Hemy
Wy bHseuenT WeTHITLIL QFUINS 2 MIFHQFUIS6.

BT Q& meTen s ulledr CSHMLLIMTH &H6T:

1.

BT @@ eamyumssliulL wHmbh LHULYENES eleTnm@Gh, @l
FeNSHID  IDMHMID  SHFHMNFGL enler &Fenss  [HevesI& o meor
QUITSIUTET QL,STIIMEHE &([HSLILL Gauevor(hHLD;

TEUQaINSS ShHEH, WSTTHIGEI0 @QubhE AH&HIMSHL
Ns0sb0s5560, BT WSTIHSGEEET AHHWOMHEL  LWeTLH &S50
LM mILD 6560t M & H60 HWalmHenms &L HLILGSS Galsoor(hLD;
umgismiumer B gjanssy emnerss o Wliflearmisefler oqliLenL
Gxemal WMHMID SBIBSFGESELLMWD. 2 6ore|ll LUMSISTLHemL el WD
Gurmal Gl BmesTer BT (LDeflGT&H6eT WMHMID eleuHIGSE6T) WmHmILD
FHEIGTID UH UM (LNSHETEOLN 6T6OTLIT MLOWILNTES Q& TETeTLILIL
Gauevor(h)LD.

ALY )] 2 flemngener Blemeu Bl MG &I bCUMS, LIevGeum
LweriseflenLGu QUITBeTTSTIS HmeneT BlemeubTL L LS n6TeT
5560076001 [T 62515 L1LIMHLD;

GWBy wHyb FLyTey BF Cameausdr, afL® B Coameaussdr, 2 ey
UMSISMLL WmmIh &SFOMNFGPe UMTHSTUL spSlweimenm
2 MFQFUIS LM, BT LIWeTUTH&HT QUT®BeTTSTY FHWTS W&l
FMHHUWLDITET SIMMEHEHSHEG L&D HMmemnLDWITeor LIWeTLTH & 6h 5 E
OTHMLUILIL6VITLD;

BT &Lpm&luley 2 6Tam HMOTHS H6oflNBIGEELD  660TMIE6 & TeTmI
Fryhgenel. eerGed ool  UBem&d/ Semeorll LB s/
@eneTHSLILLL LU@Gens eeTlg GmuUrliy B SUSTIHISE6TS
S LI H 6V, GUT®H WmHMID GLeVTeTenld Q& leugsmasmer Hfluiey
VG WGWL. AFsLugumer  womih 2 ufl  BF  Bleveyd
GSLBlemeu]LeT MMl LIhensaH6Tlear Q&MSGSIsHEhn R0 S6V5HTH
9160) L_WLITETLD &ITevor LILIL Geuevor(h)LD;

B&IULM BiBlemeuser WMmmMID FHILL BleVHIGET LMSISTESSLIILL
Gaueoorigul B SWSTIHEIGElL  WWHEHWINTET N BISHBIGETTHS
&HSUL®OID;

Bleugslg Breuerd ereTlg Blougslg B psmrmsefler S Lley,
GLUM@® MM GLOEVTEITEm D& & MeuT [BFauaTall el 96VE & LD;
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9. &MeVBlemeL WMHMESHET HTHEHD R (WSHHUW  SHITelwm@LD,
Goemaiwlmer Lleterenlemal 2 MIFILGSS mnearss S LIALe6
L6 860556l evIlD & (& H 6V Q& meTeT Galsuor(hLD;

10. ysw Brewer CuLUTLBS HLLmSGe(ler gCHED  LIMEHELOME0T
e eaTeHen6Ts S6tollEs5alD (DI HEaIMT GnmESaD FHGFWIWLD
&MH&EM6T QUETTLILIS S|L_HBIGLD.

QL& BT Q& meTensull6ir GHMT& &0

qHIHETD  FHasHWarBeHELETE  Lweieter BT  Guevmesorenin, LUy
L6V & LILI(H & 556V, Bl6UoT600 [ LITF6TLD L0MMILD Blevs a1 Bem T LIMSI&s LIS 60T
eoevld BT SWSMTIHBIGENET FLOMETNMET WMHMID Hmenowmer wWenmuiley
LweTU®SSad. aumpeursmy  eleusmusHedlmnha  ealenlles  FHulevmer
aNaFmUSH NG ITNIaIZE 2 HUSH W SH &6 alflalGsEH Mg, GulLLTs
5 & FHenSLGLIL6Tem LIUNTSH6T FhemGHemul 2 L eoTlquimgsss &Heoor(HLg & @l
(2_6TBITLLg VLD FIeuCSH &S G evilh), Gauemev eUMUILILIS 66T 2_(HeUMsS), Gl L
QIBLOTET Blemevenll 2 MIFQFUISI, QUTDEMSHS STHenS CLIDLIRSSILD.

L& @ BT QSmeTemn s uil6v 2_6TerT 2|10 & b 6iT:

1. s@emwwmer BT Ceumeremld HILUMSGET WLOMIMD oS sener
SHeoL L1918 60T eLpeutd Gmupli hemn CaFll& g a)LD;

2. QUBREIST FhsHuNerfler LWeTUTLIQM&TS, Blevssly Bang Coilss
Geustor(hhgenflev, eTHHReUT BrBlemevulawid evevg BILILMFTS
G LEHaD GCrFUlSs emaussLiLlQeter Gomurgly  Bifler
SOMBSLILFLD 40%, 6T BT CHMUSHET, Felns, &MHMIF G600 LMHMILD
Qs MNLSImM LIWTUTLIQM&TS, llalgmuls GHemalseneTsd &ell &S,
[BITLD Seofl WIS 60)6U5F) (H88 Ceuevor(hLd

3. ®Whl Camamw LISH QFuaghaTar Bl wsTISHmS 2 Dif)
QEFUIAIEMN&HETH MaTSES (NEHW BF aIPBIGHN HILLHISEHSGLID
Yesreupd eub &L (5 &6V 5606 &600T L9 L1LIMS QFWLGSH6LD;

a. Soeumgleter GumuyLy Briurmsers S Lmsefledmbhs
&FWOMF 60% GUBT GCoemeu: (HSHCUMSIETET BFLILIMTF6IS
G LBl Bhg QULTE56 GUBTH CHamealuilley 50% LOMHMILD
LS W S LBISH6T S606v& IDMHMIG FLLHIG6rfledr epeuld 10% @) S
FHIQEFWIWLILL6VITLD);

b. sLevbflev @Qbhg &My 10% GWbBF CxHemeu RO (flaurev
Feala,GILTaI6) (LN&EHRWLTSE ML & smeumkiserfle);

¢ Blewgsl Biled®ha &y 15% G4BT CHemey;

d. WMPLILTeTSSHMETeT LM, GG TeuoTL LOMedT &HeTllLg G LD,
WITLOLILIT600TS ) (D 85 ITeoT WTHMWen&SS L L m1,
WmpLIUImemTs:  &Talmils GILLID.. GUTETm  6HSEaIMTH
FSLMT&HS G LBIS6Te0 GBS &I0MT 15% GWUHT G emeal.

4. Broewer eurmflwgE FULID, 1964 etevor 29, 12(L)edr  LAifley  12(1)6v
SOl GeTer aflaquimisefley LNifley 16(1) WMMID 16(2)6T SBLd
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10.

BrlUMEFerd mHmID Beuer GLOeVTEroTenn SeNNEFF TV Q&L L
2 H5J6HM6T SHeorlqlILMS AWOLGSS GCeueor(Glld. 6ufgEL0mef]
M eNLIL] 6TevoT. 2010/23 - @NUITLOET, LOMTE 16, 2017:

a. aeIwmGsIULL 2 flinlh aIpkIGeIS6T eneuld LIS &Ll
ReoormIH6eT G mevor(heUemd  Setorlq LILms  &SLGLUUBSS LD,
Wmmih  WeTFMTLD, LD6TGIETET Q60T VLG IeF6)
Ubysemnerll LweTLhSH @;eGIL GLmil Seormiserfley
@hbHE LIDLIME QWSS Setorlq 1Lmss &L HILILG &SI8560
Gauevor(h LD

Bleugsly Bengll QUGS BILLTFaT S LBIGET @U6ETD o 6Te)]
SOLILES GFUALILISG RLBIGHM6T S6mDLILIGET eLNGVLID LOTE T6uTE S 6V
ReLEGD wenpll Qumlemal HH&ULFOMSHL LWeTLHSS LD,
aeTlILUGH W LUTHESTNN  SHTUBMLSET  WOHMID Gombs
yellufily UmserssLel FaBSeuns Wmm LT UTH & EHE8 85 Ms
enpBeny CFLAG & LD;
S@arga  bruungear HULmsmerwh &OHMl BIbsr euHmrs
LW TS EBL6T Snlql efleuaFmul STH&6T MWD Seoflwmy G ML L Mhige6T
IMNGES GaleT(Hd. aisHeT Blewsslg HBedg LML QFUIWITOE
CrHIIQWITS L LIweTL(h &S 60T, GLOSILD 3j6mel LN6ooT LIMSISTLIL| LM MmILD
FohH blews s B ETBITLL QF LW 2 e &6Tmer;
afleusmuws Seormisefley @pba BILUILTFET aUFHEHem6T HeUeTLnmaLl
LweTU®GSS Geaueor(hid, Blevssly B wsTrmisGeamer S LS mne
Blg&Es WUWTES almn&sUle) &Il sdal Mgl LwWeaTUu@RSSILGIL0N
U sefler alemss WwHmID Heummler HmeT & ieneal @)L LD, Blev
Blemeveminger, LIUINT wemm WHWaIHNSHG QUITHESSLOTETS TS
@& Geueor(GId, QUITIHETTSTILD, U6, BleneussaTenin nMmilh
FHMIF G600 LMTSHSTLIL QL& LIMmME &(IH5SH 6V Q& TeTer Gauleor(hLD;
WSeTBITLIL 2 60T FHM6T 36t UITETLD &Tevor P/ BHS ST 1B LILITEFeors
G LmiIsenerd: seorLmiu elifleumeor Blevgsly BT LTS oyulene
BLES), Abs5s5 S Lmsale srgugwlesr mullL ugHeanw
ms&NGaISHETET  Q&ETAT&HMUL 2 (BHaMESH, Bleussly By
WSeTElrliy QW @&6&IULL B oG &86]0b;
WM GLMBITLIQ60 2 6TeT SiemetTsH Sl Flm GeThIsGer mmiln Gamallev
GOTHRIGENET  L|eTIenlng:s  OMHTeoT  AFSTHHET S056 5 L6T6rT
5L_6)1Q & 6008 & 6061 6T(H & 8 Gauevor(hlLD.
BrlumsFerd woHoih efleusmwgs seomuiey Uletau@mld  weHSw
2 haHFn LUGHS o6tem LNgpgFflenerseners HUeos LTS Teoor
G ST 56T FTHSHLNETET HL6U5HM88606T 6T(h 88 Calevor(LD;

a. RHHEIH T HS HTe6T LDV ITEITErLD;

b. BJ LWETUTLIG6 AH&HSS 2 HUSHSH DT (SUFMUS R

QEMLR&G 35 s Luij);
c. uwly umger wemmuilev BT UweTuTL®H  Hmemeor
G &flEHa 0
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d. uuwlf ueveuemssLILI(R &&6y;

e. RMEIHeTTHS LIWaTUTEH  WHmID  GLD6VITE00T6m L0 & &5 TeoT
CuOurUY WO blgsy B FTEHWEms LHULTE
QFUISH;

f. WWHEHW BFLuUumFer enwoliLseflear S LemeT  MHMID
LG TITTBIG5 61T 60T 62 (IH MBI 60Y600T 5 S5 @) UIMEM B Q6T GLOGVITEIOTEDILN;

g  QR(HBEIG 60T HS GoU6ITITEDOTE0IL0 eLpeuLh Brlumgeor
afeUF MG H 6T UITLIG S CLOIDLIM S SHIH6V;

h. emers g QUIW/BHSST emnliLseflain Fal (B el
GLoeumetoTemLD eLneuld Lieormerflgerflest FQUTH HH &S5 5;

i, BilurFers B LEHer QFweLIml (h Q& MeTenss.

11. 6(H LOM& 60T &L_L LD @uImmLILI(BILD;

a. LDMSHMTEOOTSHT SemenrsSE  HILIUTFers S Lmgeflaln
Qmievedlerr LUNTES GMUTLB  (Cropping Intensity) 1.4 L&
MAISH ([HES, LM alend FTGLIEG oL (NEHWSSIaID
Saflgs  ully uSTWSLULGISSmO  ADWSLILGISSH6,
QmevedledT Fm GUMEH LUWINedT 40% LG5S  &HeooTlqLILITSS

SLOLUUBSSaLD.
b. QUUGSH WL Bleussly BFT WLLSME 2w WLLSH6
ugmwifl&es S| M6ETSH S Brlunsers G\ L_rhisserfleor

GONBSLULF QFWOUTLH PGS HLLSHT QMEHS
allgalenlnliL] Hmesflev 10 - 15% 6UenT 606U ST (H& 86 LD;

. Semersg BILUMTFers & LE&6fler Qs Hmeofle 40%
aleusmug Coemeauamwsd SeNifss Wmm B LIUI6T 865 L 6T
LR THSE Q& TeTEHMHIGH6T.

12. QIL&E IDMHTEOTSH ) 2 _6T6T emeuTsh S &L (HLOMeT spLlLIHE Mg erlaln
Plougeng LT SmngHe (Gl SeTmisener "LeTTennggen")
G SeTmisG6r MHmID Ceusmev (NI HEH6L 6T Lnevor 6T(H& 5 @)L MBI 6IT
/UGB &1 Leargennssey GMlss solllllL o L 9fleyser @mes
Geuevor(H)LD.

Growth of a Nation Depends on Effective Economic and Equitable use of Water



Northern Province Water Resources and their Utilization Policy and Strategies

6UL LD TS IT60uTS; )6V 2_6iTerm BT 6uens; FH) 6O (hHCH
6L L_LO TS ITEU0T S B 60T 2| 60)60TT T G5 6016185 (ETHLD
Blemme| Q&FUIW (oLqujLd

’ /']

arw By ereorug wAuley 2 6tem emerss 2 WflearhsEpsGI WnmHmin
SMTOUTBIHEHHEG CHeMaUWITE, ST SHTHMNIEG AOS55S5 W& W&S W LDmer
@UMeNs QUIETINMGLD. 6Tngl PIHSHL BT SHHEIME 2 6TemGUTSEID, )& 60T
USJLOmerd Wwmmibh SenL&HGD SHetenn Fldleveney. LMSISTLILMeT b
CuOUTLLL WHMID BlGSYHGL HL&EGW Qwrgs B ek SHplw
UGB WS L HIGLD 2_6Tengl.

Gumurliy B WSTIHEGET &MHS Caleamiquwgid, Blussly BHengll
UMSI&TES Caleoriqugin, B WM&FLLTINN @) (h&HsS Celeoriqll HL A Hmns
6T(h 58 GeU6uoTIQ UIGILD 0601 & F (NG T SH 60T &L e WTR S

QAUGLIHSD Farsasmens 90 Wevedwermey AHSHESHE QFRTMSI.
bseTe] Byl UWeTUBGSSEID WHESHEBD SHsHlEHarmery. B
BIHSICLTGLD (b eueTLd eredTLIG Limnlw 2_sugemmail aNdl i eoor Jey, Ml GuImig
QuaflGrmaley BLBS Lall 2 &8 WsTHILigend 199260 BB SHMHMTLaINn
ummlw Lliefler &sTHTLgsDd KNS uelssg. flewm - Liiefler mbBml K&

Ga LM & erfledr g LiLiemLuflev 62 (TH 615 600 600T > &5 LI LIL_ L Bieuer
(D& TS HIAILD FIOUBSIOMS FialCss 5L_6)19 & 6005 & 6T Li6v
GLMQSITEITETLILIL_L_60T.

(DL LITEUEm6T0TWITETJ SRS BISEHID, SLN&SMTTT emDLILS8EHLWD WenmEul
Il (H5CHmal, aNeUFTILSCHMEaI 6TeTLITOMMIGSHTS BT (NS TS SI6]0
QFWISMEG 2618l &H & LILIL LTI,

2 B unsismlumer Biflern) 8 QF&HHTHEDHEG @R GLHNS 6T6Tm
AAsHHev LJeortd  Blespeaigns Lerefl eluphisgeT Qgflals& ermeor.
RAIQAIMH aIGBLUWD 205060 M GCHTGW 50 @6VL.FID_GLHenSE6T
FTUSMHEG UMSSTUUDOM GWBT WHeL &IIeornns: yamnSBma. BF
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QamLfUmer GBmulseflermey @ mLiLiefgerfler eretoreooll&enss aUBLITHSLD
55555 QoMo CL CUTHMS.

@UCUTE, 2 evHeL 2 6Tem 80 BTHG&6Tev 40 FHafs n&Gos6T Fiflaul Sevoreool )
R ESMN UFLGEP6TmeTd. 110 &MY & SET B LIMHMTHGenm 2 616
UGB &l  eaump&ermery. @UUIQGW  GUMeTmey, @6emild  Hlev
Brommeorhsefley 2 wsEGln  Umemevaleroms  LmMellRIb. N&S&ET,
S BHHHTH @R[HeUNT (BT Q&TeTMIL GUITHILD Blemeus et gmLI(LD.

2 VH epauiflev R(HaIIHEHGLI LIMSI& ML LImeoT &by 2 MG
QawwliuLellevemev. BILI LMHPTHEGOMUL Lell QeuliUmwiDmSah nefls
GeVD @6Tm THTQG&TeTeT U TLUIGHHHGID CUITUSSISH&HTTEGWD. @6ueil(
GUIMUSSIGSETW LD FWMaflILSNES 2608 BTHIH6T SHHIGEN6T 6THFH6T65HE
o wuulgwmer wenmulley sWMTUBSHUNHERTHT 6reaTLensd GBS G WD
GUME CaligamerC WFFTRAMS. @ GLID BT Geuerory 6mLO6V56u0rs % 60
FLEGID WEHESHHT 2. 0H6 eUTDEMTIHET earTleng MBS BTN
QuUTMILIL|emT Tl 6Tl QUMLDE Gn LS.

BHILWTSESEN LCaum BrlitlyFfenears@&Gs STyeornmSearms. &uby
GUTEMEND, SH&EMGTTLD GUeTLILILTemn ommid BT epevld 2 6T MEGLD
ANWTHGE6T eTaTLOIMMISE WWHDQSHTHES Ceueuriq6Tersl. 2 u&Eey eumlwl
BTHS6T BlevsSLD B Tuld QUMHMISG QS&TETEHLD S 6emeilél H&MLNETETEN LTSS
@EHaTmer.  S&Myeorld  STLWIIL,  aUeTMHH IS0 S UIeIMHMITEV
enpaflpFs Gamelen LS al([HSH T LOWITGLD.

2 eusermallw FEHUN6L LUMTT&GLELTS BenT SIH&IMSL LIWaTLURSSID Slemm
afleuFmwITEGLD. 85 F&eiHID llaFmTuUsS S HHETS BT LWeTLH S SIS Tm S
eteor  Uetefl  elugiisGer  QsflellaHarmear. sS5asTHlussmm 14
Fsaissmsll  UWaTLUOSSIHRaTmE. a1 FHaisCn of G
LImTeuemeord & flgl. 6TeorCol, (HeMDWITSH 2 6T6T 6UETSH NS n&SH6r HHCUMTSI
gTlaIMM LITeNGHReTmTIH6T eeTLenSGL QUTMISCSH eIHFHTe 08 o erfleor
QIMPE| WG eT GMILLNLLILG S aTm .

Qevmensuley  Sevoreooly  euemmIGeT  QsTLiUmerr  LNpsFFeneorsener
adumSEID UsGHIGeT 2 drerer:  aumL &, QeudTerd, BlVSSIQBT
GMmalmLalg, Geoenoty &SI FEIGHLLS. @Qbs LIpsFeamerser
5560016001 [ 1607 GFHemer 3B & [f1L11LIM6Y S 81 &G 60T m6oT.

@euBien & uflev INSSHETOH TN aflenrelnss H & FILILIGT6L af_
GHMAISHEHE G LD 2 _6UT6Y 55 STl m @0 55 600T 6001 1] 60T Cxemal
SO E58585 676 AT &S H6TNS. Fa(B)GHeVMSH, B LIALLILLTS IMHMIDn
FLLAGHMS Blevld QUMSSITSE AHEHMFHO, SHIGUILID WOHMD 2 HUSS
Uwerumligmesns 9ss60, woHmid SUL@UUTLOM &STLHSQSsTLLeTD
CuOUTUL 2a1HCUF WOHDID FTHRIGD ST GmmsEE, blewssy B
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BIFLILS6e060T QLOMSES SieTemall|ld Genma R ermenr. @\bHS HL 6L 8 60)8 8 6rfl6or
GBI ellemerayser: GHIeT GQaldTeard, BlevdasflaseT, aiml &, CeleTmerorenLn
WHMID GLBT QULPBISHESHE6T LITEH & @&LD 560060t [ LIM M ME: @& enmn.

@evniensuilev Qg midlevgienm aliflalmg s, GaleTmeTemnlo LIsTN&LILMB S SIS,
WMOHMID QUTWSICUTEGS SIemm&E6T GUIMTETM QUITHTTSTT Q&FW6LT{H &H6T
ML & GLD SH600T600T J CUETHISHEDE G Fa(HFH6L AH(WSHSHHMS FMHLDH S SIS eTmen,
@SHeTTeL @emed SevoTetol ] GQUMIAISMHSHTer CUTLIQUiléy Fflwumer LB
QUMK GTMET. HOLHGID SevoterolJ eleMBIGemem FFCHM &erfledlmbHE
FULLOUG UMSISTES Geusor(d. Lew BTH&erfley, SjemenrsseT Lmmih
BI6CHEHEBIGET GUMeTM GMmUTLILS Sevorernly GFLAILIL eminliLgerfledr
gevoreoot 7 LAQLILL UGSH ST UTHSTEHESLUULMH, @UUEGH S Sjemigsen
SLOUUGSSILLRH6Tarsl. ms LevGaum alfl&efley UL eumd. eumndledr
Flev 2 TrewThIGET: QULCTTEOWD &leser, afl( osulelsar, GeuerTmesor
@\ T&TWI6UTIBISS 6T, LLIT600TLOMS 3j6VeV gl LIGHWeTe] &H5H & HaLILULTS SdleyBT
wmmih Km epeumkigsefley @ mh& eubld &6 e,

Qevmemnsuiley 2 erall UMSSTLLSEGS CHemeWlmers MM N&S6T
QesTesUled  @m  WEHERAWLTET UGHaw  CalmeasHaL &S erm
GeauermeooTemin Flemm GMILILNL G558 |JEFMHEIS LOMeollLnISen6T ] QLMIGBMSI.
eTevflemiln, @ OmesflWBIG6T WMHmID elleney HTe| S LBIGET QLIHLLMILD
Ueveferinmest  elem  @IFIGHGH  WLMHMID  Geomelmear 2 MUSSH  elleusmul
B (DM MEn6T gMUMSSIFR6TmeT. @eumiendsuiley &my @ Lilevedwieor
GUT (A Thleugiemmuiev 2_6T6r LIS 60T 62(H [HITEOTS TLD LIMKIE) GeuaTmeooremLouiley
Galemev QFURMITISHET TaaTmMID, @FH6T QMSES 2 6THTL(B 2 MmuSEHullew
(&Zhgl9) umisefllil &My 7-8% WLGGEW. WTMTs, QFTHegemm MM
GFmEUG HIMMEET (MMGW QOMEHSH 2 6THITL(H 2 MLSH &S 26% L0MHMILD 57%
unIsefl&E@ReTmer  eTedrml  WHEHW  eumGHulear  opeorh A& &HSH6T
Qs flel &S, eTmeot.

WITLP LILIIT600T (SLITIRITL 196U 2 6IT6IT [F[T6) 61T 61 & 61T

@evmien s uUlleTr el LIGHUNeL SiemnbSEl6Tem WMLPLILITeoT GLTHTH 1,036 FSIT
FRCMSLLY UFLILIETene 2 LIWSTES 2 6Tengl. @FHev Q& MevorLLDeoTmm,
o LIUmm MmMID &GS SIS ety 2 6THTLG SNBSS 6T
2 eTement, jeumnilet BT UTLILETeHET WenmGW 78, 26, WOMHMID 14 FHIT
FACMSLLIHET GD. @b GMBISLA&HET GLIBTLIQET GQMSS%
Bleoliugligey &My 11.8% @ LSS NG5S, QG meoorLLo6oTmTmi, iflwmenev,
WHMID STTed wH W @)L hiserfley @BbEWIL G LIHIBISL 66T 3)60)600T ) 63T M 6T.
WITLOLILITE00TS &L ITBITL_1q.60T 160 HGeTLSL_ L[ [BerLnmesT HemyGWITILD @b&H L
QUBMHEISLMEVEF &MU 6TETSHIGLITEV 2_6TaTS!. &L MTHITL19.60T F CH LD 62(H @) LD
&L0v @hal 10 KBTS LenTall IH&HIOMS @6vemey. WITLDLILITETS
GLTBTLIG6) 6Tfhg <bMIGEHLD @ evemev, Bifler G epeVONE STPHS BlevE S
BT 2 6Tars, @semer st f(H&HEBID LMHMID QIISS5E BlMICI6TH SGEbHLD,
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engellemeot LILIULN MG S 6T LMo eXl6u s TUIMISEBLD & T [H.S!6ITem6oT. & LTHITL_1q 607
gBSH eI 6(h @ LD &HL606L @HS! 10 HCMSL Leangail SIS &I0ME @ evemney,
SOICWTISHMNG HSTLUIL @HLUILSTE, BlevsSl HieueTmGEeT 2 L]
Brileor  earhi@@ealeumsy  WHad UMTH&SIUGWL, SOILUTs  eleugmuiser
G sLUgWmer By QeuefllCGwmmiesmey @ns LIgsFHener GCsld
GUTFWeLRBMS!.

WITOLILITEooT  GLTBTLIG60 U mi&eT Gumerm Cumurlililey BreleTmiser
@evemnev, AL HLNGHG Lieunenlp WenpuiledT &IOMY 50-65% LOLHIGD Blevssla
Bflé 2ahGUSDS. Qb SMLHS Blegsy B LGapUiar CUNs
SMHHTOHITE CUILGHMS, L6TTeV Li(Haulnempss @ Ller Flev WL L F&He6T
STPHESIANORMS. @SME& WTLHLILITE GLTHITLIG60) G (HEELD Hl6ooTS 66T
SHEVGLILD aquifer H6TeMLOGUI &5 ITIF60OTLD.

WP LILITeoTS & LMHTL 1960 Blevs sl Hem 28,000 HTLDHS & 6toTmIS6T LoMHmILD
G &fHH5 QGBI (FSHGLD (Tube wells) GLOMUI HeoormiseT enevld afH &6,
aflelEFmWBIGET MmN QSTSVSIENM Bl MICUGTHISET L6 LI{H S S5 60Tm 6or.
urgbuflwnoms, B&SEIHL woHmin @grn BT AElCwns S LEISGET @hs
SR BHs Barll QuUMGBETmeT. QUTEITS SHeflliLl L efh&HEnsHS
@) 6 ETTEH S ITLNG BT QULOMISEV LDMHMILD 6119 &MeL eumflwild Flev @ L migerfleL QLTS
GLOTUISEleTTeV (stand post) ELNGVLDMTE G LD Sevorevol T lBIGWITSH LD QF WIS MSI.

WITLOLILITE00TS; (SLITIRITL L6V Blevs &L Bifledr &Iin

WMPLILITEDTS  GLMBILIG6 Blewgsly BF wealls) UweaubhSsusnHES
QUTBSSLOHMSTGD. QUTSIE Grlsearme alBlCWTR&EsELIUBL B
&HEHSFUL QFUWLILLTLS UweaTu®SSLILGSMmS, wohmib Ublb
QaWwh wer efbsells &SR &HLIL QFUWILUGSRMECSHT 660 2 MIHWITSH Fnm
(WDIQWIMS. QRIW6T HIFMHSESHar 2 sHall ennliumeor 612 Qeusfludll L
"WITHLILITeoTD LeTgeminliL] S LIh" eTeoTm QMO EIL L Lile] &HBLTUF
200260 Qeueflwmenrg, [ wWefls) LWaTURSSIUSHESG QUTHSSDMMSESTES
QGBS SIS MHETET (LSS W ST HIgGemeT &mMILILGS mS:

1. 2.ulmLer @& E. coli UTSRFlWm WwmHmih Hs& ereilevmer
MBLeNTL 56T, 2 Lelq &¥leBi LnmeUmlenl &6 ermet.
2. P& |emedlevmeot GeU6ITITEuoTEm LD 2 _JTRIG6T HmILD
LLFFHQ 5TV &ET.
3. 956 eTalleument 2 LiL].
GTZ M &8, Blevs S LY. [Hfl60 2 6T6T e BLemJL_&6T LMD 2 u[HL 6T @) HE G LD
E. coli eTedTLIZI 2 L eoTlq &l Br LmeUML Q60T Q& 6fleumesT SFmeTml 6TeiTLIenNS 8
SHLNGSEME. L aifhsefley eeflennwimet Gl SlanmMEB6T (HaUMTSH
Q&LIgE CLMGHET eT6Tm Hemp&H&ILGSE6TmeT) LWeTLMSSISHMTIoET,
3emel I LILGHullev FQLnevor(h HMILD LO6DOT D &L 60 L_SH6ITT6V
QWU Lsmulenn g i@ uiley enLLILILTLD6) 2_6TeTeT. @)h&H 8 & L0l &6l
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QUMEIAITS 1.5 (ING6V 2 WL LUFLIL6Te 6T InMmmild &my 3 WS LT SpLnms
3MLNG S LILIL (h 66T, GHIIQUITS &LOILILI60Y M & @HL_60T
@ TS & LILIL (D 6TaTer, @&6ermey LNevallFmIGeT Blevs sl Bifley, Blevs sl
DL ST 2 (G6L 4 LT 2upE5&)60, 2a1(h(hey Heirment. @H& GBI G&TLTL
2 Lerg nr&EUTL (&S alflalGesR M.

B G LILIIQUITET 26T(H (HEUIEHGE GLPHS 3 LS LT S19.L060T 60T L06voT 3 (b & &S 6T
nevor GV LSH6L 26Tem WM& 2 Lerquinsgs  Bleussly  Biflew
QEFTMELAUSMHSHTET STFeTTOMGLD. Can, Qevedlwl Lnevoresolledr jiqufev
2 66T HI6toTSIemeT &G SHTI6VIE &6ooTerolTIDL] LMenm&eT & H&
2a1(H [HeU6) LDFLIL|SHEN6T 2 0L ILSTGLD. @8 Blevssl Bifler nmaum el 108
aflempaing LUTLILUSSIQUWSTS WTHNRMS, @567 &HTINTG QealCaUT(H
shlaiemm GSPuNeSmBSEID E. coli GUITETM LOME&HSEET LITOSR6TMmeT. eTeoTCel
MBLenTL 86T LM MILD E. coli Blevs 519 15160 B LpER 6dTM 60T, 66U @ 6U M 6L 1q evilh
2 66 & 6o MG 6T @) CH BleVSH S L. Hem T L6 LI(H &SI 5 60T 6T, @) 606 67M & 60T Gl
euld WMHMID &6l QUITIHETTEY WML (HeTarer. @& eealQ el afl 1q el
Blesw&Eng, LHoD SeuueHule 266 QaaaT®H WalsBh QNS
B WIMLGev LGS &R MTIs6T. Hlevormi Hem Il LiHE LIGUTHET 26178 E@hes L
MM eurserfler 9wevalserfler sflaiemm &LlasemerTll Li[hE S eorm ey
GTETLIG LO6mIG6mIDLLIGU6. 2001 SplD 60Tl CeuBU, free SIGLOMEDfILIM 0.34 mg/l
LMHMID emBLMTL 0.263 mg/l S5 @BHSS, @& SWleBF CBHITIQUIMSLI LMD
emerss G slaiammaer WHMID QFLIGES CLBIGH6TO GBS WwmaEUTH
IFHHWTS QBLLUMSS Qseflauns:s smlhSBms!.

AWMl UwWeTUGSSLILGWL LFRHQHTOSGET MHmID 2 [JhIGe6T
Blougsly Bifld eBLlenFLl&er, LUTeCLIL(M&eT wwmmild FeCUL (H&emearT
218 &S5 GBBSTIL GLYBIle MBLETL 26T 86T 149 mg/l (NS 76 mg/|
5 LMMILLLE, @& SInHEHELOLUGIM SjeTallewld  eneTml oL BISTS
AFHSTEHEHRWS. FOCULMSET WmmID UTevCULH&GEBN W&Eah AH S
2|66 SETITS LIS 6T U 6TemeT. 1976 @6V Q18 mevor L Televild &6 HevECaledluilaniin
Bleugslq BenT opUle] QEFUISELTS NO3 enBL T | 6Te 86T (NenMmGLL 66.4 mg/l
MHMID 106.3 mg/l & @BHSS, @Teor(hG 50 mg/l NO3 SeINH &HHLILIG D
Sememel WIMwg. 1980 @ev Breuer eumflwid, CeueTmeoorenn [Blevmigserlev
uUflGFmH & LILLL Rleoormidertlel 50% & @& GLDeVTeTen 6l 50 mg/l Sjemenel LSlw
MBLTL.  o6eTasameT &GN SSS. WTPLILmeor MBS ITLA&HGLI
LUweTU®SSLILLL Seormiser Gy  GChIsHe UFIGFmTH&EHELILL®),
QamevorLmelledlev 149 mg/l WMHMID HHOBLCUNUTL 141 mg/l o eTellevmeor
MBLemIL. NO3 SemeT &HITL WIS, @& 50 mg/l SIINHHHLILGIWD SjeTemal L5
H&Ms MW G LLER GG &M60&6T @ LILIGH UL 66166 M(H C6l6ITITErTer L0
Qweumhseaflan  QuUmgamsll  UwWeTUGSSLULGSaTmer.  SHTDHS
Blevgsly B CLOUILLIOL @®HS 1 e 3 BLLT LLOGEL ST
@LILSTE, LLEF &R 8Mevedl g 6T Lnevoreont] 6T GILoevedSlw 9i(h &G & 6rlev 2erh el
@) HS& G LD HI6TITHIeM6T &560F LD aquifer @6V GLIMUI E)edTQ 60T T(H QUIfIW LDMTS6UMTS
LOMMIGR 60T 60T
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Blougsly Biflew 2 LiLssaramn R&EHSSemens 66T  1968@)60 LIV
UlaseTmey  SeoorLMWILL LG, GCemmengBhi&HeT 50 ppm (LUGH&H6T @
evedlwedt) (NS 4,000 ppm UM  WOTMILILLGET.  (&G6TTenyL Lq.607
IVFESLILURLD 3j6eTe] 250mg/l, @& ppm 2 LT FLOWIGLD. &HLev B
QUIMSIAITS 30,000 ppm &L, 2001 SplD LEDITIQEVIID Fnl, LOGTET(DSSHSE S M6V
(EQweTen/Q&LS) QauefllLMSSLIILLL 2 LIL&S560Temn 0.6 (NS6V 1.3 S/cm 45
LTOILIL L 6T, @emel e M&erCeal L& a LD G S L0met LG)LIL|S6T.

QUTEI 1, CIME G W& & 60T LOG MEOT GILI(HLD & 6U 6016V UL GITEIT & ITIT600T M & 6T

@bs bBlewssly HBiflew 26Tar  WTHFUTHEET & H0ISHC & TETETd e lq UL
LLLEHDGE GOMES Vs AEMHM B &SH&FILL Q&FW6LINemMmEs 6T
WSLQLIBLD FaITeMs: @GN, 2002 Lld el CuBll GTZ INl&Heamns
"WmpLUmemTd  Lemgenolil] S LI @er 13 Qb USHSESH, "erflss
LweTurmligm@ UmsIsTliuUT&Es &SmSULGMSNHES (LN6EOTETTY, 9 6TeehT
Blews s BT enevsS6 @GHS G4BT befar @remwear &&Hafuling 2 LuL
Geustor(Md" etedrm GMIILNLLILL Q6Tensl. 600 ppm GCeTTeOT(H  6T6HSG
Guweumer  Blewssly  HBegll LGS CrmwmeflsersE FeFTCLSSWwIey
UHoIGHITWImey UMH&HSIULIYGLUUSHES GBI QSTLIL @@LIUSTSaLWD,
IIBHCLME, SIH 5 emailevmerr emBLGFL. NO3 2 L 6T QSTLIL @@LULSTHLD
I EmsHUINL FamliUl BeTerg. bl Gl 2 6TaTL&sWn 2 UL 8% 60TemnLnem
AL 9B &L QUITMILIL TS TS Sinlsenssuilev GmILLLuC B eTergl.

IMeTH G epemISGETlOIEHSIN  WT&HEUTH  eTalseT Wess Q&EMmSeTs
5 G55 6UIHR6ETMEDT, @) & 60TV WITLDLILIMTE0TS & 60T Blevg e B L9178 &) em 6ot
Wsab CUIFIOTS WTMSHME WHMID LUTSISTLLTeT BT 6L I8 6w &8 Teor
WTHM Sraser e SasFrnms CHamallllG@MmS. WITDLILITETD &6
BreleTmiGener BlIau&HLILS 6 LNHH W FalTeLGHN6T THTRQ&TTRMS. HTLDHS
Bleusslq B, @CT B eneulnms: @ (BHSTaILD, N8 HFH & erelleumst LomaLImH
Smeoor LILIB6UGS TV, Nedl1S0 LIWeTUML I ME& QUTHSSIDMMSTES 2 6Temgl. Sl
Seo0T6o0l[J  BlemeuGeneTd Q&meoor(h  eUIBeUSME  (LNETem6T (WD &6
Gxmevail Ul ev L[ & 60T HmILD WeTQumEwiul L gl SO
Q& WELE MEOTMH M EBIEULLITE @) (HHSHE0T. " GG Mevor L L06oT MM " GLIMTEdTM 2_LIL| 3{606V &I
2 augBy 1516060 5560 61T Sl 5560076001 [J M55 LOmMHm WLWHRS6T
GLMG G TETETLILIL L 60T, QL,60TIT6V @) 6m el QLIHLOLIMaILD GHMevallulem L [h&560T. @\H5
BIBlemevEeT QUTSITS @Mmmev WMo  Beoor(  euerFLILNedr  epevb
GSOLUBISEHSHEG GCalamealMUILILIGMET QIPHIGHRETmeT.  LnenLpuilermey
GHMAUWITET HTUl GevoTevol fl6dT Gemmeumsy 2 U] Wmmid 2 eufBy HLedlev
QaueflGUWIMMLUILILITING, QIMETITL &HTeumkigGefley aellmEey &TIeTinnsg: @b
BIBlemnevsseT L6V BenTalll H &I0Ms 2 L1LIMg L0MTmIG 6oTmeor.

BreleThisemerd  Fiflwmer wenmuiled &HSEH&FEHH60 Wmmin  FULlug
UMsIsmiug GUITeTm LIWLs6Tem Mmmih Blemevwlmeor Bieusr GLOGVTET0T6tILN
eLOG6VITLITUIMBIS 6T, Qb F U6V 60)6T Fomefl& sl WITLPLILIT600T LD
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GUWIGLUMISEHSEG UmssTlurer &uby 2.mf Qsuasne Ws
(N&EHWLD.

WMPLILIMeoor  (GLMABILIMEG HeorL  Smeuld  umsusmaumer B
61 LD 16l (856U & (1) & ITEUT [B] 6016V WI IT6oT 619) (15 LI LI 11 & 6T

L6V eoor(h&emmss, WTDLILMETGLTBIL QMG STU SH60oTeootly, & &G L0meoT
womih  umgsisTiumer &bl swnflummsuLer @@ &S  Lie
G mevallwen b (LPeTQLMLA 68 6T Q& WIWLILIL (H6TET6uT. &) 6m6:

WIMPLILITETS 516 bl

WrHMWen &S LILL L WITPLILITES S15E 250,

SIS S LD InmHmiln

WITLOLILIT600T &S SHIT6LEUMTI &H(HSH S (L& Gredlwl
QUITMIWITETFSHETTEV elleUmTH & LILIL L &)).

@ WM SGET BLh &5 TEYILD &ITIT600T MG 6TT6D Q& W6LS M 6T MHMEMeUWTS S
S6TemLILIL L 6OT:

PR

2TTHCSHMTMID 956 el imse) efsn 1.3 - 1.8 IS LT,
2. bl @LLGmss Crsfleas wmmih Uflaisseanear Qauiwl
GUMSILNTET BIEVLILITLIL|S6T @) 6V6m6v, LOMMILD
3. 9IQLILEMLE &reooreoor DL S56rfllnetor 2 6TaUMBI@GSHEEG RIS
BISCEEs SemlLselear ogsamer  WwOHUlIb  epbHeugeT
SeUA WILD.
@66 | MEUTSHID @) 6VEIen U 6T WITLPLILITEUT (SLMBTLILMES Q%ML
ahs QLSH @UBHSID, ILETMTEL UL LOMSTeoTsHeor 2 6Terfled (BH S
JCHMIID JLMIGET, IMEUUTEHET, BISCHEHHEMBIGET, GETHRIGET CLITETM
Cumuruy epevragsefledlpig Heng Q&meor®h U(HUCH @GCT GIeums
@\ (B (WVIGUW]LD eTeTL S &G & Lol 6dTn) 1B em L) & &) 66T m 60T

wmpLliLmesord SeflQmreas BT aulprise S L &S 6r &MELIMTen S W Hlemev

LI 58660 (L& 6V WIMLDLILITETOT LD 6) 6D T 2_6IT6IT (GLRMUI euemeu Ll L 6dTeoTev Lo milh 13
B aBIGWms GHMUImGET SLLmLESUIULG CFTHE&ESL L (H6TeTe.
@uenrmo® PHL LTHSET eueny B &&S &KUY Bleneuwlld SiemnbaieTer
QLSS MSTar  Gmil  GCalemev  WIGsLILLaNwemen. BT &SI
Blemevuw(pld &L L LILILaflevemev.

QUL LDITSS 60T S5 60T 6T6060)605 6158 6T 6T BIS (BB SILD CLumuIrLiLL BenyLl
QUO®G, urhser BF &SS&FlLY  Blevewd, GUMHUILILE — S60oTeuot [
eneumIseflellpbal aupld enev BeT &HH&HEHS L LenlnsgssluUL. Calsor(h b
8 urbser By &5H&HIY BloewwssHe (WTP) &HEF&HEsUULG),
FS5R&HEILLL enev B (peTCL &L LeannsaLILL L GLMUl alemevl Ll eiremey
epeuld 13 BT GSHMUJHIGEHS G LWL QFWWLlIL@ID..

WSETLNGH6L T LEH6 H W alaTiER aumS BIHwsellullev LIgHEHeT WTP
56 bpHWUsel egIsslul@erers. GuMmUILILSG SHeoent]  eNEVSSE
Fflunersnss seorLlaig LLGKICL Fiss Geueuriqul LNFs&enerTwmELD.
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wmpliumen UGH BF BICWTE: Q&TeaTensenll @LUILIGES&TETET 6(H(LDemMm,
e B WSTISHD&ETE 2 &b QLEmSHS SHamOUlgss, Urhger B
&F5HSHLL BlenewwsSHen CHemeUTeT SHevoreootemy LWL Q&uiwl  ererflwl
GPTusemear  allqaiamliLg  Fnsmyeor  Helle  wHmih  evaml ymedls
@ eredleoflwiflil ellaq D MEGLD. @)H&HEeH QS TaTMEE &L LemLUIL] (NHS LI TETS
LMHMILD MM eTevevT allagquimkiseEsh LerummUiL@ILD.

CHCUMe, Blussly B eueTmIGmeT ! LUWaTURSSIUSME HeUTLONTS
WHLILTH LoHoIbh &LQLUUTHS&ET CEHemel. BHTLILM, Q&THMHETan6y, SMHmieuT
wHogb  Up  IdEsHsdT  ABBLLLWTS @B  eNeSOSU
LWeTLUMSSIISHTH 2 6TaTer. SHCLMSE, GLOMUl HeormiGHemneT ST
QFWams SLHLLMSSH6SMNEHTET HLUL&MEEHET 61560 @) 6Vem6V LDMHMIND
aumledT HTHESEEHNS Sevorsmenlss LHITEH Qawlweldeney (BF euer
LDETME FLL LD, 1964 @) 60T 29 94LD 9BISSF 607 Lfley 16(1) LOMMILD 16(2) 2 L LIL, 2017
OIS 16 b CG5H QeusfluLiul’ L eufssnmefl nfleflliL] erevor 2010/23 -
alwumps&Hpenn, @&sLGUUTGSET  Fflwmear wenmuieéd  wev
UG SsLILLeNem6). 2 el HeoTmIseT LMl SHeormigseaner Seuryl(Ggsev
STJeoTons Blevsslq BT LweTur® Ws S &M 2 WIhS!, WITDLILITeorL]
LGB WL Blevsslq 2 LILSHearennenl & HFH &I0MS B &GS Si6Tens.

mlevg gL Ben Tl LIMgisms L W1 L) S L L kg 6T

wimpliumeorll UGS ullev Blevg sl Hen Tl LIMSISHTEGLD Blemeu W TeT G\&TeTen s
uGLiumiefern) s3bg S LBIg6T Q& WeuLIB &S LILIL (H6TeTer:
WITLOLILIT600T 6119860 SHIL_L LD,
QUGS LMl QUG &ML HLL LD nMmmild Si7med s@OILIL,
2 LIUmm ellg&me S LD, QeusTeT LUMSISTULL LUMSISTLILSET,
wohmib opflwmed G LY,
4. QLLITLS aIq&smeu G LD, Qe6TeT LIMSISTLILL LITSISTLIL &6,
LDMHMID Q& mevor LLomeoT oy &(hILIL| Lo mILD
5. 2 Uy B7 ellevsd s L (BH\&ser
G LU WImeT e B, P mi BILILITEF6T S6mDLIL&6T, L0MMID &6 er60
BITLUEDE, @8 Blessy by FFmiy GFua Bloussy BILLLSmS
2 WISSPMmSE SHUN6TeT WamPHT SHLEGEG QFLHMG. SHMeVIQ & TVF WD
aquiferl 2 _6ITEIT  [BI6T0TSHIEMET SH60T60ID STJEU0TIOMS LD, eUMeoTL. LI{HeUs S ev,
NWMEH6L WHmID CelaTmesor LILeTUTH STIeorons @eaimnley 2 eter B
allemgans Gom&Emg, Sl BT whmib Blessly BT @6 Cululmeor
FLOBleMeVEnL GRS,

SMCUMens W BT QHIHEHSL L0MHMILD I8 60T &ITIJ600T MHil & 6T

1. Gupurgliy BeglGume, Blevssly BengluwerTu®ssenh
Sauetnmeot LH LILTE Ldoih &L GLILUTH S&6T GS5emeal.

2. B&ILYM, QsThlhemene, smhmieur mmmin n ulellms s &6t
@)BS CLNEVEENS S H 85U ILIQ UITS LT LIW60TLI(H) & &1 65 65T 60T
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3. SHUMS, Gl G5\ 600T )| 55 60) 61T Sl QTS
S HLULGSSISHMHETET HL I &50&HSH6T 61HI6|ID @) 6V6mev, LDMHMILD
Saumfler STHEEHMS SeorsmaoSHE WHULTHR QFlUw abhs
FL6ULY &60) & LD @)6V6mI6V.

4. 9153I6M SQMTD QFUWAILLL 2 Lpall GHeurmigseT &TJeurlnng
Bleussle BT 2 LIS H6ememnln S SDTReIL LG

5. GG GMIGSLLIL(HeTaTemalsHemeT I TUlbs BT 6UETHEIGS6T
UMSI&ETESD, &HHEB&HEHaD,  GCUemeld  Q&MeTemn & 86T
Blevor & as 1L L Celetor(hLD.

wmplimesorb By Q65 S &1.u 6T HMHELITEnS W [Bl606v

WTUILTeT&Sl6r B QBEGSSY G b, Gsemal HMID &lelbl i&hmige
ARWamHdHsns @Cr mleussly Benyg s H&Ms LTRSS SI60S5 T
gHUGEMS. GCHemal LTaleurs aliflalemleuglld, BHFLILMOWINTESSID,
QUMBMMIW &flesEsld Blewssly Heng Gueld WM& LB &S U 6T6Teor.
SHCUTNS W LNT&F emr6vrss6lT:

1. 2 Ui Biler 2 6Teunmmi@& 560 3H snmer QeueflliLienLelleS(mH,

2. 2 JBIG6T InMMID LLFS BTH 6ol epeuid nmeLUBSH6V,

3. QuUMBMTEdlW SWTHILIL&6T epeuld o maLI[H & 556V,

4. saummer &bleyBT GLOeVTETEmLD.
wmpliumearsSHer B QBMBHH Fens, ATHWE, QUITIHETTSTT MM
FHMIF G600 STl &HmeT 2 6TaTL &R @h FlEHmeumer LNTds emneotMELD.
Blemevwimeor B GLoevmesorennemnl 2 MG QsFwiweld, LUgpmrbHwssHer bHi
GoemalsameT HmLL WISH QFUWe|D, Fensd LBIGHML], enGeMLITW
Q& TETENS 3|DEVTEHSD MM Q&TSleLEIL LI InMMID QUITIHETTSTT SiT6) &6l
& (HhI & 60y 600T H & &Nl Ifl 6 ITEDT 3160 & (LDemMem Ll eTHILILIG SaUSWILDMTGLD.

GUMTMHEGL Lbenswl QUITIBETTSTT LEhmI&@L0edev, WMLpLILTaoTsSH et BT
osfenerser Ceuermeorendulledmbg LM QUITEBETTSTT eumlliL|S5EHsE
ToesEMHSETr  AlBLLBIGEET  aUMIUMIGGL. @bhS  FeuTeuHemer
THFTQASTETET QHTHOBIL L IMMID QUIT®BETTSTY WEgenolil], mmin
GoLL gl AT b Caemel. WMpLUMETSSH 6T BT CHamaisamerll LS55
QEFUIW UeusTLILLL STa 86T &196T &L LenlnliLgGeneTw, ellemey HlFeuoruild,
QUITEBETTSTY WMFFenLliL, WHMID UTSISTUL CUTETm GLDE3Ter LI 60T
9| 0 (& (LN 60YM & 6M6ITLL| LD 62 (T 61 5R) 60 600T 8> 85 B 6 600T (H)LD.

WITPLILITeurs ) 60r LIMSISTLLImeT GLUBT CHenaienw LTSS Qi SCLp
G L emeuseanens GM&&eumi:

1. &My 60% B CHemeaueml 2 aTemennhg CLumUTLL BILULITF6rs
SLLBSGaeOBHS, (50% SHCUTMGW @ renevorio@ GUITETM
SLLBsaeOBHSID, 10% UHW 6vevg wLmmm Umed Sumi
GumetTM S L Mi& 6169 (B 1H SILD).
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2. &MY 10% BT CHemeuenl SLeLBT WLTHM 66ervCLME erSled (B b S
(Reverse Osmosis), (PSSR WIOMS ML F & meunk & erfleunL_HLD.

3. &LOMY 15% Blevs L BHed B H S

4, OO 15% BT CHemeuemW WTLPLILIMTEOTID HE), GG IT6UoTL LOTeoT
SeTULS S LD, nmHMWennd s LU L WITLPLILITETS 5185E b 0,
WLMHMID WTPLLMeors &Ml &SBHS (v Credlw
QuUITAlWIMeTT&6emmev 6eSleum&H & & LILL L SI).

1NGevef W FaumeL&6T GMESH TEFTHRISS QSMeTens MMID  BiFeuer
GLO6VIT6UOTEM LN & G\ & ITEIT6 &

NGevefld FaumLEeT GMIGH STEFMHIGHS Q&MTaTan&HUNETLL, 6THSE 6T
Gumurliy B wsTISH e MHSID 35-40% GelaTmemenlo B LITFETLD 3(606VMSH
CBHTEHEHBIGEFHETE RFHGHILL  Calcor(d. @F5ear allamearalins, BHSST
vevgl P BrliunFers S Lbisefledmbs, SenLwmm NFlICWTSHESEH MG
2 HHIMEIL 2. m& QFUWIUlL Cuomuryliy BisCsHasmIssee0mbs
ABICWMES HILLBISEEHSHESG BT wSMTID QUM W&HaD HLOLIGLITETS.
6TeorG6, (LPedTeDT Y GO B eTer LIedT (LN &5 3| 0! (& (LN 60 M 6D LI
Hen L (WemmLILI(H &S Galevor(hLD.

STenpwiiquilev Heoreifl 24,000 SHeor WSLLIT SHMET Q& TEUOTLIT (Salt Water Reverse
Osmosis SWRO) 21,6006V @) 60T LIMI & erflLIL]

AW YUINmEH eumS  (ADB) 2 gellujLedr, WTPLILIMEOrd  mHmID
ReMQpTeFR BF NFEICWTSLD HMID &FHTSTIS HLLLD 6L 5EG G)6vnien s uiler
FENG WHMID 2 LLBSSI6 BEh(hHEGLNES 2 H6laCH @5S L &S r
GBM&HG&GD. BIapmisa WHMID AHETL HEFSFHD WMmmib  CHH W
BIeuLpmIgGen LDMMILD 61198 M6V eUMflWILD (NWSDB), LDMMID 2 _6Tesh T bl & Lnmmilh
LOMT&TEO0T FemLIGHET eMIDFFEHID (MLGPC) eLNGULD QUL LOMTSHTE0T Femll L& ulemel
@ObS HL LGS BlemmCaummigev QUmMILILN6L 2 eTermeor. @bHS S LD 2011 )6V
2 BUMSSLILULLCUTES, 2006 @6 QFWwWlUlL WLHUTLG  uieiler
g L1enL_udl6v, 300,000 D&&HEHSHG GW.HT aUPMBIGELD, WTLHLILITET BSITLS
UGS Wwhmid wWmpliumesorll LIV&eneu&H&HIna&ID LGS el 2 6TemL &S 80,000
NEHEBHG &GHEMSTT  beussPaBany EHMSH AL SHener
BOLWWenmliL@SSan S’ Lg. SLLD WgeysE au@mhCUTS,
WImpLiLmeoorid  mmith  HeflQBprTeds  nmel Lmigsefléy 60,000 GLomul  BF
@) 6mr6vuTLIL| QULPTHIS), 300,000 LD& & @58 & LIUIETeN 18G5 LD.

BT NEICWITEH LD C6Uem 6V S6iT:

1. @ueormn(h) G6T&HMS LITTemING G560 LnMHmMILD GRS SISV,

2. v B eUPBIGE ewlilser, BT &S5H&FILL  BleneuBI&aET,
WMHMID &&H&FGaLULL B LD BleneuWBI&H6T &L 6005 560

3. &sBefleasiiul L Bifler uflommm QuleTseneT  UIMLDLILITesor
WOTBESITLS, B&HEITLE FanuseT wHMID LHNICssF FenLiGHener
@0 6TOTS B 6V
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GHEMTSTT S MLOLIL|&6T:

1. wessWe By CaaifliiL ey,

2. ewssPlaBT &655 6L Blensuwlid,

3. &5H6HHsLULL s Nl by &LaGHE QalefCummgey,

4. ugmFILiL] 2 LIS [JeooT IS 6.
greuaummmuienld, &Feps WOHMIL STFPwe VgpFfenerser SHssLILLTS
&IT[T600T 55 55 60T 6V @ remevorLo(h & 653 607 B LS Fey 1Bevor
GUESUTIGMSSHaTeT NeTer SMe&medl&nnms eangsell Ll L gl oliflelmer
LHLUTHSEREG MG, smawpwliguis Serarfl 24,000 ser WL Hmesr
Q& TeuoT L (Salt Water Reverse Osmosis SWRO) QL6060 &L LemnGs RBLISS &HHSSI
T LLILIL L&, Gad QSMSleuEIL LI, BIF LoMmmID Feng LMSISTLUL o016 86T
L& &L (D 6TETeoT. SWRO 4,606V WITE0TS] G\LI(HLOLITEVITEOT LIMI(G & ITIY T8 6TTeL
GOIRW STV HLOIGMSWTS LUMTTSSLILLLTIN, G560 BTl &IMe
ugmilliyl QUIT@BeTTSTY Blemevs s erenin MHmILD &L MH&eny elemereydserflesr
fisheries QUITBOTTSTISMSL LM R bESH &85 Ceustor(hih. GLOaID Q& W6LE) medT
umnjle b 2FeT BlemeuSHememd UMW HeUEMELSHET NS Sl
151 L] 600T 7 & 611 60T LO6UTEM & WLLD &5 616016V LI 6D L LLIE G & LI §) 60T M 60T

Qeueitensd SLBUUTH LM mb Srw B eNMICWImss W mm.m SL L kg6

1. GLELUINEIE i, M 3|60 60T

WevemevsFe| WMaIl LESHa6TeT LTHIH om mhmil Uu@ens LUGHuilev
Qeu6TerTd eUBLMTHSLD 212 WeveSlwedr seor LT MCM BT 6SetormeHe &L e018 & &
QFvaIsT  LITEFIamearsmeneT eIHFQ&TaTHMG. UTSSTLUUTT Gl BiT,
G6UEITITETOTEmLO, 2 6THML(H G em 61T 6T LM mILD Qs mihleugienm
GBT&H&BISEH&HS T AFH&FHH CaMfliaameamul LTSS QFuiw, 30 LileveSwlesr
60T LS LT (MCM) S m6dT Q185 MeuoT L GLO6V LITTEIS) 31, M1 3{6mr600Tem WLl &1L Gauetor(hLh
eTeors S LA LILIL (D6Tengl. @b 6metol LITF6TS Genm&Hemens & eooll&os,
GWbHT O OSTSlLSI®M BT eUPmIS, LHIILD Blevgd s B blevsS ener
BIFLIL 2 Se]b.

2. slUULLWMILLY (S6TE TR 6T, mI) FoBlenev 1575 C8H 8 &0

@uetmin® emeooTulledT SLeooT(MCHTMID Frmaflwims 56.65 WevedluleT &Heor
BSELF (Mem) Bifler QeueflGuUmmGens Fnmeflés, GaTaImueT SwMHmisE
GmI&CH SlLLL LML FEleney emeooreml &L S L IAL UL GeTenst.
@bs ememr QaleflGwmmLILIL L Beng CFil&Ea|D, QelaTem GF5MHI%HM6TS
SeilG&a|h, UMFer Wmmild GUbBl eIpBISaESETT  BFEaMmseener
GMMES|ID 2 56|, 60 WevedlweT Her WL (MCM) HmeT Q& meoTl. @\H5
Ijemetol, QalaTarsensd SLOLULMGSSaD, G UBams, G LGens BHlev
IN&HEHHG Blemevwlmer BIelBICUMTHESMS 2 MIFH QFulwe|ld Blewsslg By
BSeTHITLL QF Wb 2 e CBTH&HLNTSHS C1&Meror(h 6Tengl.

GG 2.61em  @Uenor(y  WeTQWTHe&HEpn  HCp  26Tar LULSH6
Q&MTH&SHLILL (heTeTeor

Growth of a Nation Depends on Effective Economic and Equitable use of Water



Northern Province Water Resources and their Utilization Policy and Strategies

Water Resources Development Plan of Sri Lanka
Prepared By UNDP & FAO - 1960

Proposals for new reservoir in Kanagarajan Basin —: A storage
tank has been suggested about 15 mile above Iranamadu tank
where about 7000 acres could be developed (storage may be
50 to 60 MCM).

S.Arumugaom, Water Resources of Ceylon, 1969, poge 283
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@ueswrmn® B eNEICwimssd LMl &6v[HSien TWwImL 60

@uesormo@ B apICWMESmSL UMM SeuHSIenTWTLE, @ Fevormnd)
LIMIGSTTT&H6T L0MMID BITLTEHL6TM 2 ML 6T FHEhL6T BemLQLIMHMSI. @b
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FHHHSHTING G HLILIMS 2 MG QFUISTY.

@b HUHBOTWTLNL  UBCHMHMEITSHET:  WITHLILITer  Wmeul L
BTLmEBerm 2 miliflery mmid sl CHSAW Fal LenLILN6T S6mevalTTs
CHIHeSH&HHILULL FalEmeard wErer, BITLTEHWearm 2 miliferiser
SLBIGRET TGS WHMID STNeABIGEID FEHTHE6T, Qowerery BLI6,
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3. B6u(gh meuTLh Wfgs Teufledr MlemeuLILImT®:

@ueneorin® BiGCHEED alleusmTuillseErsE WLGIC QEFTHSIDMETIS 6160
S0 Ta &L A ulear L Auwiler sanevaliaLds afl LW &) (h.uwf 5 76T &6l Ehmearin
SMNSHTT. @bF Sahm ATFWe FHWTE WHIFHWOHMHSTH D Slp
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Parch Land and Contaminated Well in the Northern Province

Fresh water is the second most essential natural resource, next to fresh air,
required by all living beings and vegetation on Earth. Despite the abundance of
water on our planet, its distribution and availability are uneven. Freshwater surface
and groundwater make up only a small fraction of the total water available.

Several indicators highlight the growing problems related to water
resources in Sri Lanka, including: Droughts, Floods, Depleting groundwater aquifers,
Degeneration of water quality. These issues are exacerbated by an increasing
demand for water, both in form and quantity.

The rapid population increase has significantly increased the demand for
water for domestic needs and food production. Additionally, unplanned and illegal
land clearance, occupation for shelter and productivity, and uncontrolled
deforestation reduce the capacity for surface infiltration and retention, thereby
decreasing groundwater recharge. Direct consequences of these activities include:
Flash flooding, Landslides, Droughts, Water shortages affecting agriculture and
potable water supplies.

Economic activities such as expanding industry, diversifying agriculture,
tourism, and recreational interests further strain the available water resources,
making them legitimate stakeholders in the competition for water.

The available water resources need to be legally protected from
degradation. In many countries, catchment areas of surface water storage
structures, including dams and reservoirs, are protected, and access to these areas
is restricted. Pollution can occur through various sources, including: Petroleum
waste, Domestic waste, Agrochemicals, Partially or totally untreated effluents from
sewage and other sources
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The agriculture sector, crucial for food security and employing a significant
portion of the population, receives substantial government subsidies. However,
these subsidies and price support schemes often lead to inefficient resource
allocation and less productive farming practices. Although around two million
people (a quarter of the labor force) are employed in agriculture, its contribution to
GDP is only about 7-8%. In contrast, the industry and service sectors contributed
26% and 57% to GDP, respectively, according to the Central Bank's annual reports.

Water Resources in the Jaffna Peninsula

The Jaffna Peninsula, located in the north of Sri Lanka, covers an area of
1,036 km2. It includes three internal lagoons: Thondamanaru, Upparu, and
Valukaiaru, with water spread areas of 78, 26, and 14 km?, respectively. These
lagoons cover around 11.8% of the peninsula's land area and exit to the Indian
Ocean at Thondamanaru, Ariyali, and Arali. The peninsula has a 160 km coastline
along the Indian Ocean.

The Jaffna Peninsula has no rivers, and the single source of all water needs
is groundwater. Due to the proximity to the coast (no location is more than 10 km
away), groundwater resources are highly susceptible to saltwater intrusion,
especially as excessive pumping by farmers further exacerbates this issue.

The single source of water in the Jaffna Peninsula is shallow groundwater,
which every household and commercial establishment, including industries and
farms, relies on. The peninsula lacks surface water resources like rivers, with
groundwater infiltration accounting for only about 10-15% of the Northeast
Monsoonal rainfall. This shallow groundwater temporarily raises the phreatic level
during the monsoon but drops a few meters post-monsoon due to constant
abstraction. This groundwater is highly susceptible to saltwater intrusion due to its
proximity to the coast and excessive pumping by farmers.

Groundwater in the Jaffna Peninsula is accessed by over 28,000 shallow
wells and an increasing number of tube wells used by households, farms, and
industrial establishments. Traditionally, town and village water supply schemes have
abstracted water from this source, typically distributing it through standpipes rather
than individual household connections.
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Quality of Shallow Groundwater

The shallow groundwater in the Jaffna Peninsula is unfit for human
consumption. Water distributed through standpipes is used without treatment, and
it is uncertain if any treatment is applied before pumping. A technical study titled
“Jaffna Rehabilitation Project” by the German Government Aid Organization (GTZ)
published in October 2002 highlighted the major reasons for classifying this
groundwater as unfit:

1. Presence of live E. coli bacteria and high levels of nitrites, indicating
contamination by raw sewage.

2. High levels of agricultural fertilizers and pesticides.

3. High levels of salinity.

The GTZ report notes that the presence of nitrites and live E. coli in
groundwater is a clear indication of contamination by raw sewage. Most households
use simple pit latrines (misleadingly called septic tanks), which are essentially open
pits lined with cement and sand blocks but not sealed at the bottom. These pits,
typically 1.5 to 2 meters square and about 3 meters deep, are directly connected to
toilets, allowing faecal matter to seep into the shallow groundwater, which is only
two to four meters below ground level. This direct contact between sewage and
groundwater results in significant contamination.

The thin layers of soil with a maximum thickness of only 3 meters is usually
made up of sandy soils with high infiltration capacity. This means that whatever
pollution is on the soil surface reaches the groundwater directly and immediately.
Further complicating the situation is the fact that the karstic limestone underlying
the thin soils have very high values of permeability. This establishes the fact that is
of serious concern here and that the groundwater will carry its pollutant loads far
and wide and this is the reason why the E.coli from each toilet pit will be spread as
will all the other pollutants. Thus the nitrites as well as E.coli enter the groundwater.
It is a sad fact that the shallow wells in each household access this same shallow
groundwater. The water they draw is already polluted by the faecal waste and waste
products. This happens in each and every household and each human being in the
peninsula contributes to this without even realizing it. It is no exaggeration to say
that those that drink the well water literally drink their own and their neighbors’
toilet waste material. As far back as the year 2001, free ammonia was up to 0.34
mg/l and nitrite up to 0.263 mg/l which are clear indications of high levels of
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contamination by waste water directly seeping from all pit latrines and so-called
septic tanks.

Indiscriminate use of pesticides and fertilizer increased the level of nitrates,
phosphates and sulphates in the groundwater. Concentrations of Nitrates varied
between 149 mg/l, which exceeded maximum permissible levels by three times, to
76 mg/l in tap water in Gurunagar. Sulphates and Phosphates also have been
recorded in very high, unacceptable levels. Even earlier work in 1976 analyzed
groundwater in Kondavil and Tirunelveli which gave nitrate equivalent NO; of 66.4
mg/l and 106.3 mg/| respectively, both exceeding the permissible limit of 50 mg/I
NOs. In 1980 The Water Resources Board found 50 % of wells tested on Agricultural
lands had nitrate levels over the 50 mg/| levels. The well waters used for Jaffna
Municipality were tested at the same time and showed Nitrate NOs; concentrations
of 149 mg/| at the Kondavil well and 141 mg/| at the Tirunelveli well, exceeding by
far the permissible limit of 50 mg/|.Pesticides are commonly used in every
agricultural activity in the peninsula. By the fact that the shallow groundwater is only
1 to 3 or so meters below surface level, it is clear that much of the pesticides used
end up percolating through the thin layer of soil and into the karstic limestone
aquifer and becoming another serious pollutant.

The increase in salinity in the groundwater has been identified in several
studies from 1968 with chloride concentrations varying from 50 ppm (parts per
million) to 4,000 ppm. The permissible level of chloride is 250mg/I which is the same
equivalent of ppm. For reference, sea water is usually around 30,000 ppm. Even
going back to 2001, salinity expressed as electrical conductivity (Siemens/ cm) varied
from 0.6 to 1.3 S/cm which were already very high values”.

Reasons for Serious Concern on Public Health

It has to be pointed out that water treatment processes to remove or reduce
the concentrations of these to below acceptable levels is an almost insurmountable
task. As far back as 2002, the GTZ report “Jaffna Rehabilitation Project” states in
page 13, “Drinking water from the local groundwater source has to undergo
sophisticated chemical treatment before it can be considered safe for human
consumption”. It has been reported that the consumption of groundwater with
more than 600 ppm chloride, correlates directly with patients suffering from
esophageal cancer. It was also that high levels of Nitrate NOs correlate directly with
cases of patients suffering from esophageal cancer. The report also indicates that
the Nitrate content is more responsible than salinity.
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The levels of pollution from all sources have continued to increase
considerably to the present which makes the groundwater in Jaffna situation
becoming much more serious and alternative solutions for provision of safe water
all that much more urgent.

The Jaffna Peninsula faces significant challenges in managing its water
resources. Shallow groundwater, the sole water source, is heavily contaminated and
unsuitable for human consumption. Historical attempts to create freshwater bodies
have failed, and proposed solutions have been impractical. Attempts have been
made to convert brackish or saline water bodies, referred to as "Thondaman Aru,"
into freshwater bodies, but these efforts have largely failed. These water bodies
often function as aquaculture sites, providing livelihoods for families through prawn
and crab culture. Despite efforts, insufficient fresh water from rainfall prevents the
flushing of salt and brackishness into the sea, often resulting in these water bodies
being more saline than seawater due to evaporation during dry seasons.

Effective and sustainable water management strategies, along with proper
treatment and legal protection of water resources, are essential for addressing
these challenges and ensuring safe drinking water for the residents of Jaffna.

Long Term Sustainable Options for Providing Safe Water Supplies to Jaffna
Peninsula

Over the years, several Unsuccessful proposals have been suggested to
make the Jaffna Peninsula self-sufficient in fresh, clean, and safe drinking water.
These include: River for Jaffna, Amendments to the River for Jaffna, Kalappu Project
and Jaffna Canal Concept (discussed by Diaspora Australian Engineers) These
proposals have been deemed impractical due to the reasons: High annual
evaporation rates of 1.3 — 1.8 meters, Insufficient topographical gradients for
effective rainfall runoff collection and conveyance, and The need for completely
sealing reservoir bottoms to prevent seepage into the underlying karstic limestone.
It has been established beyond any doubt that the only solution is to bring water
from surface sources which can be from rivers, tanks, dams, reservoirs, ponds from
anywhere south of Elephant pass on the mainland of Sri Lanka, but from within the
Northern Province.

The well feasible ADB funded Project which requires raw water from
Iranamadu has gone thorough unbearable difficulties. In an attempt to salvage
something from this scheme, and in the face of “the irrigators” in Iranamadu and
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their refusal to honor their original written commitment to release water for the
Jaffna water supply.

Current status of the Jaffna Kilinochchi Water Supply Scheme

The Pipe network from Paranthan to Jaffna as well as the 13 water
distribution towers have been constructed and apparently tested. The pipework
from Iranamadu to Paranthan where the site for the water treatment plant has not
been completed. The Water treatment plant has also not been constructed. From
all the foregoing, we can see the only policy option for Jaffna water supply is the
following: That surface water from anywhere within the boundaries of Northern
province should be piped to the Paranthan Water treatment plant (WTP) site, and
will be treated and the treated bulk water will be pumped along the already
constructed pipe network to the 13 water towers. The Paranthan water treatment
plant has to be constructed to treat raw water from surface water sources. As the
original scheme included the Paranthan WTP in the funding allocations from ADB.

The only matter to be resolved will be to find the optimum source for the
surface water supply. Once the policy for Jaffna Peninsula water supply is agreed on,
then finding the optimum location for the raw water source and designing the
simple pipework to pump the required water to the Paranthan WTP is a normal Civil
and Hydraulic Engineering matter. One cannot stress how important it is to agree
on this policy framework and all other matters will follow.

As with much of surface water resources, the use of groundwater resources
also requires careful assessment and controls for abstraction and use. Intensive
urban, industrial, tourism and other development have contributed to over
abstraction and use of this resource. As of now, there are no measures to control
the drilling of tube wells and the monitoring and evaluation of their impact in the
deterioration of the quality of the groundwater [The orders made by the Minister of
Irrigation and Water Resources Management under section 16(1) and 16(2) in
respect of matters mentioned in section 12(1) of the Water Resources Board Act,
No. 29 of 1964 via the Gazette notification No. 2010/23 - Thursday, March 16, 2017,
is not properly implemented]. The uncontrolled drilling of shallow “agro-wells” has
led to excessive groundwater abstraction, significantly increasing groundwater
salinity across the Jaffna Peninsula.
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Ineffective Groundwater Conservation Projects

Five projects have been implemented without strategic policy analysis for
conserving groundwater in the limestone aquifer of the Jaffna Peninsula: a) Jaffna
lagoon scheme, b) Valukkai Aru drainage, scheme and Araly barrage, c) Upparu
lagoon scheme, flood protection bunds, and Ariyali Barrage, d) Vadamarachchi
lagoon scheme, flood protection bunds, and Thondamanaru barrage and e)
Saltwater exclusion schemes.

Due to the karstic nature of the aquifer, it is physically impossible to
conserve or recharge groundwater, as it naturally leaks to the sea when
groundwater levels exceed the Mean Sea Level. These schemes, however, can
reclaim approximately 20,000 hectares of agricultural land for cultivating salt-
tolerant plants and developing bio-saline production systems.

ADB’s modeling of Water Balance in the Karstic Groundwater Aquifer
indicates that monsoonal rainfall fills lagoons, tanks, and ponds, with excess water
lost to the sea through surface runoff and underground flow. During the dry season,
evaporation and agricultural use rapidly deplete the water in these shallow
reservoirs, disrupting the equilibrium between seawater and groundwater.

Current Water Crisis and Its Causes

Jaffna's water crisis stems from the overuse of the same groundwater for
drinking, agriculture, and sewage disposal. Agricultural intensification, urbanization,
and petroleum waste have further contaminated the groundwater. The ongoing
issues include: a) Saltwater intrusion from over-extraction, b) Contamination by
fertilizers and pesticides, c) Contamination by petroleum products, and d) Improper
sewage management.

The water crisis in Jaffna is a complex issue involving social, political,
economic, and environmental factors. A comprehensive approach involving
community participation, strategic policy implementation, and a mix of
technological and economic solutions is essential to ensure sustainable water
management and meet the region's water needs effectively.

Recommendations

The post-war economic regrowth in Jaffna is hampered by water problems,
with limited alternatives for moving away from agriculture to other economic
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opportunities. Addressing these challenges requires both technological and
economic restructuring, along with effective governance. Multifaceted Solutions for
Jaffna's Water Needs should integrate hard infrastructure with soft approaches like
pricing, economic restructuring, and conservation. Proposed guidelines for meeting
Jaffna's safe drinking water demand include:

5. Around 60% of water demand from existing surface irrigation schemes, with
50% from current schemes and 10% from new or diversion schemes.

6. Around 10% of water demand from seawater Reverse Osmosis, primarily
during drought periods.

7. Around 15% from groundwater.

8. Around 15% from lagoon projects like River for Jaffna, Thondaman Kalappu
Project, and Jaffna channel project.

Conclusion

Desalination of lagoons cannot be implemented without disturbing the
socio ecological and environmental balance but only possibility is partitioning of
lagoons with various levels of salinity to maintain the socio ecological and
environmental harmony. But this will help only to improve land productivity but
not a substitute for domestic water supply of an urbanizing area like Jaffna
peninsula.

All this proves beyond doubt that the only solution would be to bring
water from any surface source like rivers, dams, reservoirs, ponds from anywhere
south of the Jaffna Peninsula of Sri Lanka, but from within the Northern Province

While getting safe drinking water from Iranamadu to Jaffna, water can be
obtained through the sea water treatment plant at Maruthangeni during summer
when water is scarce. Hence paddy cultivation will not be affected in any way.
There is no need to get water from Mahavali as we are getting water for our own
people from our own resources.

A
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