CASE STUDY NETWWATER

Subiject of the project

An integrated approach to support community actosrimproved Agriculture and Food
Security in affected areas due to River Sand Minmghe Deduru Oya (river) basin in Sri
Lanka

Stage of the project

This is a development phase case.
Deduru Oya (river) Basin is one of the major ribasins of Sri Lanka, which is located in the
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North-Western region of the country. The attachmanthis river covers 2616 kmilt lies
covering the three climatic zones of the countrywich 94% belongs to Intermediate Zone.
The rest 5% and 1% of the area belongs to Wet apd&Bnes respectively.

The starting point of Deduru Oya is at the cenimauntains of the country in the Matale

District in Central Province of Sri Lanka and ili$eout to the sea at Chilaw after traveling about
115 kilometers. At the Ridi Bendi Ela diversion poof the stream, Deduru Oya basin is divided
into an upper and lower basin which are almost legquaize. Fig.1 shows the geographical

spread of Deduru Oya basin.
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Fig.1: Geographical spread of Deduru Oya basin.

Deduru oya (DO) is largely linked to the commuratyd environmental structure of the areas. It
is the major source of water supply for irrigati@lomestic use, and industries, bed loads for
extraction of sand necessary for construction itrglus

The DO replenishes the coast with the bed load dbliécts from the inlands. Since it travels
through a large area in the hill country a congiber amount of silt is added to the flow which
will be deposited at the river mouth and the adja@ea. Hence the stability of the coast too
depends on the river network that nourishes it witfficient sand.



ENVIRONMENTAL AND SOCIAL STRUCTURE
Rainfall pattern

The annual rainfall in the basin averaged to 1628mrmaporation in the area averaged 1250 mm.
The rainfall pattern in the basin show two cleaak®ein the months of April/l May and
October/November and the minima are in January/ugeip and August.

The basin gets water from different sources: dirastfall, stream flow, surface water storage
and groundwater storage. However the quantity démavailable vary spatially and temporally

across the basin, significantly. Also the rapid ydapon growth, increasing agricultural water

demands and slow but noticeable climate driven gbsrof water availability pose threats to

water resources. According to irrigation expetteré are very low flows in the stream usually
during January, February, March, August and Sepeemfonths. More runoffs available at

upper basin which is located in the Wet Zone. Madalhd tail end parts of the basin locate in the
Intermediate and Dry Zones, face water shortagédl@mws in dry periods. These spatial

variations of the availability of surface watergaten usage of water in different sectors.

River Flow

In general, flow of the Deduru Oya is measuretivat gauging stations namely Ridi Bendi Ela
diversion point (where the basin is divided equatito upper & lower basins) and Chilaw
gauging station (out flow into the sea) by the D&pant of Irrigation. Monthly stream flow data
are obtained for the two stations for the pericainfrOctober 1971 to September 1979 and
October 1990 to September 1998. The gross annuah fit@v generated in the basin is about
4258 MCM of which about 1966 MCM leaves the basnuacommitted out flow. There are
very low flows in the stream usually during Januydfgbruary, March, August and September
months.

Soils of the area

The major solil types in the area are Non CalcicvBr&oils, Red Yellow Podzolic Soils and
Low Humic Gley Soils.

Water users

Approximately 20,000 residents on either side efrikier depend on this river for their water
supply for drinking and agriculture purposes. Amrt25,000 population from the urban area
depend on this river, since many tube wells coogtito supply water to the city of Chilaw are
located in the vicinity of the river.

Agriculture

According to provincial statistics of the North Vi® Province and thus of the DO river basin
area is predominantly dependent on agriculture.

Furthermore, it can be stated that DO area cugrdrglongs to the less privileged areas of the
country and that the majority of the settlers tisubsistence level of livelihood. Irrigation isth
most important strategic aspect in the developroktite agriculture sector. The development of
irrigation schemes has massively contributed toinlceease of domestic rice production. As a
result, the rate of rice self sufficiency has grasimce the 1950's.



There are two kinds of Climates zones in the distiithey are wet zone and dry zone and the
crops cultivated vary accordingly. The coconutrtgiaar area within the boundary of the basin
of DO thus this area is famous for coconut.

The paddy is cultivated in the area adjacent towtheer tank and related canal network which
were constructed during the rules of ancient kifdse area adjacent to Radavibandhi Ela and
Neelabemma irrigation schemes have been renovatddr uhe major irrigation management
scheme and paddy is cultivated successfully. Itaceareas commercial crops too have become
common. Cashew cultivation is done in a large sceWanathawillu D.S. Division.
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Fig.2: Land use map for agriculture
Biodiversity profile

DO is a river with high profile of biodiversity witin (aquatic) and around (riverine). This high
degree of diversity is largely due to the comphexit the DO’s ecosystem. The river and its
tributaries originate high in mountainous areas f#ma through a wide variety of landscapes as
they wind their way to the sea. Variations in clijageology, terrain and water flow result in
river habitats of an almost unlimited variety. Seadly-flooded lowlands closer to the sea
represents a type of habitat that is particuladly im life.

A variety of fresh water as well as brackish wdiabitat types are available in the river basin of
which the following can be considered as key coneptsi

Freshwater wetland systenthat include Natural- River, Marsh and seasonally flooded
grasslands and man made. Irrigation tanks

Brackish water wetland systene®nsists of Mangroves, Salt marsh and seasonkbdéd
grasslands

Being situated in wet and dry zones this DO basanbdurs a high biodiversity. Natural
vegetation of the area has characteristics of &pdmv intermediate zone and consists of rich
floral diversity. They consist of large and intedae trees, bushes, lianas, and grasses. Some
are important timber and medicinal species.



Nearly 35 % of country’s vertebrate species havenbecorded in the area and seasonally a
considerable number of migratory birds too coudddvident. DO is particularly rich in fish
species.

The Problem

River sand is an essential raw material in consbucindustry and introducing of alternate
materials has not been successful due to manyneaReluctance to accept alternatives for this
traditional material, shortage of financially viabtesources and lack of attention from the
researchers to guide the users are some of thenseas

Increasing use of mechanized harvesting in the 18@0s has resulted in heavy localized
turbidity, lowering of water tables, bank erositand degradation and salinity intrusion resulting
in hardship both to agriculture and food secuhitth the decision of the Geological Survey and
Mines Bureau (GSMB) in the 1990s decade to exphadtmber of sand mining sites RSM has
increased exponentially in recent times (GSMBeased identified RWM mining spots from 8
to 18 mining spots on Deduru Oya alone), affecboth the local farmers and domestic water
users. In particular, concerns are raised abouinttreasing damage to drinking water sources,
loss and damage to irrigation systems and agri@lltands and spread of vector borne diseases
by providing the breeding grounds for mosquitoes.

At present the construction sector needs over D00BP Metric tons of sand per annum and the
Western province needs 4,334,400 metric tons ofl samually. The entire sand supply is
fulfilled by extracting sand from river beds. Acdorg to the contractors the prices of sand is
increasing day by day. At present a cube of sarf@isis9000.00 (euro 53) and the Geological
Survey and Mines Bureau [GSMB] issues sand petimitsedging sand from river beds.

The damages caused by RSM issue is more widesphead is officially acknowledged,
affecting many rivers, irrigation reservoirs andtevebodies throughout the country. According
to a conservative guesstimate at least 25% of &mka's 103 rivers are negatively affected due
to illicit RSM at some point along its course. Tietwork of irrigation systems especially in the
Dry Zone of the North and Eastern Sri Lanka tobemg similarly affected (Sri Lanka Water
Partnership 2007).

Sand miners

The steep cost increase of sand( over 250% ovdashéecade) has encouraged the growth of a
politically powerful “ Sand Mafia “ operating uncalled in a country already saddled with a
plethora of laws and regulations covering of ndtuwesource use, within a poor regulatory
environment which is further complicated by thev@ailing security concerns.

Local and people from adjacent areas engage vatid mining considering it as their livelihood
as they gain more money than practicing agriculturany other casual jobs. They receive four
times more payment compared to payment receiveddonal labor work. Even though they get
many health problems due to sand mining, they wevalith it to earn more.

Banning of sand mining will cause for loss of lihelod in such people so that encouragement of
them for other livelihoods with subsidy schemesviih any other promotions is a paramount
importance.

Women Participation

NetWwater (Network of Women Water Professionalsyplinteer group of women with water
interests in Sri Lanka have been engaged in cayryut a series of gender and water dialogues.
The RSM activity was first identified as the resofita gender and water dialogue carried out in
2005 in North Western Province where female pauaicts complained of loss of water security
due to damage to drinking and irrigation waterrees. Further interaction with communities
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revealed the extent of environmental, structurdl social damage caused by impacts of RSM in
Deduru Oya. This led to an attempt to work witheaféd communities in raising awareness,
build linkages with other CSOs and activist growgsle raising the issue with related state
agencies.

Ongoing advocacy and awareness building programspacts of river sand mining are being
carried out 2005 onwards with affected communitreshe river basin of Deduru Oya. This
activity on occasion escalated into national lexgleach programs through media interventions.
It has implications for all other water bodies eutty experiencing the same set of problems
generated by illicit or unregulated RSM.

The other group of women is the women in the afi@ommunity who are directly responsible

for looking after their children and families. Whesater is a limiting factor, that affects not only

for food but also the health and sanitation offdraily. As far as children are concerned as the
future generation, women as mothers should plaitah role to educate them while keeping

their health in good order.

One of the objectives of this project is to offeaining and education programs for RSM

affected women to enhance their family status.

Project description

/\/ Main roads.
/\/ Daduru Oya

Fig.3: Daduru Oya and Main roads

In recent decades the Deduru Oya River has begiyddegraded by unscrupulous sand miners
who over extract river deposits and damage ther rbanks and allied ecosystems. Over
extraction of river sands (sand mining) is the nwose of a dangerous decline in ground water
levels. The naturally occurring depth to groundexan the area about 20 years ago was around
8-12 meters. Because of man’s impact on the ritver,depth to groundwater is often 12-15
meters and goes down to 30 meters in certain placesome places water is not even flowing
due to the low amount of water and the deepeninthefriver. Irrigation systems and allied
agriculture has been put out of commission.

When sand miners strip the vegetation from the bawiater storage in the river is reduced and
soil erosion occurs on the river banks, causinklmtlapse and the loss of agricultural land.
Many wells that were constructed to supply drinkimgter to the urban population of Chilaw
have dried up. The sand mining causes salinityisiin in the river affecting drinking water
and is becoming a health problem for the urban ladiom in Chilaw town. Women and
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children’s health is badly affected by lack of dwimg water and women’s productive time is
further diminished by the time spent on furthevédan search of water.

RSM has led to a catch 22 situation with largetsraé paddy land falling fallow due to lack of
water as well as damage to permanent crops. Liaick@me of agriculture in turn has led to the
devaluation of the river and its allied ecosysteasvices. With the current decline of exports
due to global recession, there is a exodus batkewural sector and the need for a livelihood
sustaining system is ever increasing. In sucheaa®, the RSM related impacts drastically
affecting agriculture and food security in the Ded@ya basin need to be countered through an
integrated action plan.

Lack of income of agriculture has led to the destiin of the river and its ecosystems services.
With the current decline of exports due to glolsdession, there is an exodus back to the rural
sector and the need for a livelihood sustaininglragricultural system is becoming more urgent.

Especially since the larger proportion of jobs Ibgtthe closure of export oriented industries

have been held by women, a supportive plan for wosrleszelihood in agriculture is needed.

Impact of RSM on Water resources
According to the survey results, impacts on growatker are of several dimensions that includes:

a. Decrease in quantity of water in the river as sadmnghly- moderately reduced flow
b. Decrease in water in dug wells
c. Lowering the water table

It was observed that the impacts of ground watéigher in the areas under paddy cultivation.
Excavations through confining layers or through @mpeable surfacing can create pathways for
groundwater flow.

The field study reveled that in stream sand minimthe Deduru oya right bank area resulted in
channel bed degradation and erosion, deepeningve bed, head cutting, and stream bank
erosion. All these changes adversely affect wasources balance of the area either directly by
damage to organisms or through habitat degradaftamther, effects on stream geomorphology
(e.g., channel incision) can result in infrastruetwWlamage and water supply intake to the
Welangiriya area. As a result of the deepenindnef@edury oya directly affected the water table
within the valley.When the riverbed level falls, the hydraulic gradief the groundwater is
increases leading to higher velocity. As a resuitmediately after the rainy periods the
groundwater that flows into the rivers is draineat quickly. The water table depressed by
several meters due to deepening of the channekeweral water wells dried up. Immediately
after the rainy periods, the water level in theers/falls drastically leading to drought conditions
The study identified several dried up dug wellsthe Wellangiriya area due to sand mining
(Figure 5). Due to lack of groundwater number ofi4iunctional wells increases and its directly
affect to the irrigation and domestic activities.
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Fig.4: Monitoring Dug wells at the vicinity of DaduOya

Fig. 5: Dried up wells near by Daduru Oya

The results revealed that total depth of the duliswemains at 5 — 7 m depth. Wells which lie
near the river basins are deep to be less thanli@ mspect to diameter, most of the wells (71.6
%) are in the diameter range of 2 — 3 m. Dug wlsch are constructed in the river basins in
the alluvium sandy to sandy clay unconfined aquifer

The EC values of water in wells at Deduru Oya babkiange within the range of 4600 to 300 u
siemens per cm (US/cm). As per the EC, water oathefer exceed the accepted WHO and Sri
Lankan standards for drinking purposes (1000 arfiDiS/cm respectively). The low EC value
in the river Deduru oya emphasized it's dependshenatmospheric precipitation. Presently
Dedury oya is dry and no any water flow in theerivtherefore water EC values are low. But in
the Kolamune oya EC values are quite high andniphasized some quantity of saline water
intruded through the upper stream of the Dedyry. &@ distribution of in Groundwater in the
Dadury oya basin varies from 300 to 4686/cm (Figure 6). However, due to salinity intrusion
of the Kolamune river EC values exceed the 308m. Ec values of most of the area exceed
the Sri Lankan standards for drinking purposes Qis0cm).
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Fig.6: Electrical conductivity of Water in Deduoya basin

Distributions of pH values in the study area #tesirated in figure7 . It is evident that pH vadughange

from 6.9 to 7.8. In a considerable large area efithsin, pH remains within 7- 7.5.

pH Variation
7.8
7.6
7.4
5 7.2
7 -
6.8
6.6 -
) © © o) o <t oo
S . 3 8 5
E > 2 >
&< © a
o
A4
Sample No:

Fig.7: pH values on water in Deduru oya basin

Under such situations to provide better qualityaw&bdr drinking purpose, the water board has to
uplift water pumping station along the river whicdlereases the cost of water production.

Impact of RSM on Agriculture

As far as agriculture concerns, the major problaffect for agriculture due to river sand mining
are lowering the water table, sea water intrusitetjine of quality of water, loss of productivity
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of adjoining lands and erosion of river banks. Tihal result is loss of crop production which
leads to food insecurity. As water and land arertfagor inputs for agriculture in the tropical
environment, bad effects on both influence lossrop production.

The total paddy farmers in the project area areitB830 and land area for paddy cultivation is
about 1280 ha. Based on the results of field syrseyar the farmers cultivate total land area but
they experience the loss of paddy harvest from d2§hels per acre to 80 bushels per acre.
Decline of quantity and quality of water due toerivsand mining is the main constraint for
reduction of yield in the investigation area. Lessg of productivity of land due to river sand
mining is a long term process and farmers may wstded it when the yield is decreasing
gradually year by year and finally when it will lmeae barren.

Water scarcity in soil causes a substantial redngti yield of coconut and also a loss of coconut
trees in bank of river due to bank erosion. Theseequences lead for serious economic failure
in the coconut industry in Sri Lanka.

Home gardens in the river basin play a vital raéhee community consumes fresh and chemical
free vegetables from their home gardens which tee§rvoid malnutrition and earns some money
by selling them. The recent field survey depictt thhe yield of vegetables and fruits in home
gardens is also declined due to dearth of wateoih This will badly affect for the community
especially when their health is concerned.

The recovery cost of the damage on agriculture tduanregulated RSM is inestimable and
immeasurable.

Further, change of rainfall pattern creating floedh high intense rain and long period of
drought with no rain periods due to climate chandpch is beyond our control accelerate the
reduction of yield.

Impact on biodiversity and ecosystem

River ecosystems, as seen in the other parteafdhntry, have immense value both in terms of
high biodiversity and diverse functions of ecosysteand the numbers of people that depend
upon that biodiversity for their livelihoods. Unfonately, all too often, rivers lose their
biodiversity as the environment suffers from muéiglemands for water and other resources.
This is true for DO and the impacts of RSM havehea unsustainable levels.

Based on the recent field survey, it was evidemt ttmore than 50% of the areas under
investigation were severely or highly damaged due3$M with respect to biodiversity. It should
also be noted that not only the current status@fiodiversity is degraded and the likelihood of
future regeneration of plants and animals too isstjanable. For instance, certain plants like
kumbuk need water as a medium for propagation whichld be affected due to decrease in
water availability. Similarly, existing certain stive species such as butterflies, fish and
amphibians may evacuate habitats with lower qualiy migrate to some other areas.

Impacts on biodiversity could be explained in diffeent categories.

Direct values Major impacts were identified on big or moderateeditrees which have been
uprooted and lost due to eroded banks. A thick Kadawf small trees Most of the medicinal
plants including ranawara, Era raja and Sandaha@ya been extinct from the area. Timber trees
such as Kumbuk and Nedun have been decreasednbenuThe damage to the Kumbuk trees
are highly visible since they occur very closehe tiver water line.



Indigenous usage of riverine plants have been ipnagtin the area mostly by the rural poor.
High diversity of resources, in close proximitylémge rural communities, leads to a high degree
of participation in resource exploitation. Residenf the area have been using the wealth of
floral diversity in many ways to fulfill their donséc needs such as food, fodder, medicine,
timber etc. Mostly the poor will depend largely imdigenous medical practices due to several
reasons that include the faith placed in local weghn, respect to the knowledge of their grand
relatives, easy access with minimum or zero costs.

The links between biodiversity and exploitation amnediately obvious in the areas. Reduced
biodiversity will lead to decreased patrticipatiéoss of livelihoods and generally unfavourable
socio-economic impacts.

Most of the aquatic species have been vanishedfouhich fish represent a major part. A few
decades back the common species occupied theatigegpethiya, korali, arawa and dandi and
some of these are food fish. Even though fresh mfeieing activities are not very popular in
this area some migrants from other parts of theicls still practice capture fisheries in certain
parts of the river but in small scale. Most of tle@sting birds and arboreal mammals of the
riveraine forests have lost their habitats. Sonexigis need thick forest cover and dense canopy
for retreat, reproduction and survival and due éstdiction of habitats, fragmentation and loss
of connectivity most of these species do not occilngyarea now. For instance, birds of prey
need high open canopies for their survival whild species require closed secured canopies.

Even though amphibians have been neglected fdbeing charismatic, loss of their populations
will result in increase in their prey populatiohetinsects. This can be linked to the increase in
agricultural pests and mosquito menace.

Indirect values: Impacts on the ecosystems are not limited taldreage clearly visible but are
mostly unnoticed. For a sustainable and healthgtfaning of the different components of the
environment, all such parts should be equally domted for a common task. It is evident that
due to the damage caused to several important taspet¢he environment; land and water,
natural balance is at risk. Ecosystem servicesth®ativer render viz. replenishing water cycle,
maintain food webs and nutrient cycles, regulattdrwater floor, flood retention, sediment
transport have been severely affected at leaskitaio locations. This would impair smooth
functioning of the ecosystems in the area: aquegrcgstrial and atmospheric.

Maintaining the role of ecosystem variability (ading hydrology) in sustaining the DO is
crucial. Development activities in a river systenocls as RSM, almost always result in the
simplification, disruption or even obliteration, ®osystem diversity. These disturbances appear
to be by far the greatest threat to sustaining tagjbalogical resources in the DO basin.

Option value - Once extinct, species are lost forever. This roibgré generations of the ability
to benefit, in whatever way, from their existence.

Intrinsic and artistic/visual value — Biodiversityand nature are often regarded as 'good things'
in their own right with intrinsic or inherent valu&€his represents a non-use value for humans
through enrichment of culture, religion or art. Maoeople, or cultures, regard biodiversity as
important for its own sake.

Diminishing of the values of biodiversity will crea increasing insecurity in food and

environmental sectors which would add more risksh® communities and the ecosystems
affected.
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The project goal

An integrated plan for strengthening of the RSMeetitd communities in order to improve
agriculture and food security in the area throughlding of relevant skills, attitudes and
necessary hands on experience on sustainable avatdood security strategies.

The main objectives of the project are:

1. To influence policy makers to develop a gender isgas RSM policy securing
agriculture, other livelihoods, environment and dieersity of the riverine systems.

2. To implement an inventory of the people and orgatons who are actually making a
living of the RSM activities.

3. To strengthen the affected community especially wiorhy providing a material basis
for information, awareness raise and building afcsiic skills for sustainable agriculture.

4. To offer retraining and education activities in rforof workshops, conferences,
internships and short term and long term volungagement;

5. To offer services on request such as consultatiomoov to reclaim degraded lands, water
saving techniques in agriculture, secure wateruess, saves damaged river banks and
other sustainable development issues.

6. To organize a structure to link professional agemcsuch as universities, irrigation
department, water supply and drainage board, dgeudepartment and agrarian
services department.

7. To formulate solutions and the implementation déisons together with the RSMiners.
(introduce and direct them for alternatives)

8. To organize workshops and seminars to enhanceetlléhhrsecurity of the RSM affected
community

NetWwater activities that have been completed to da
1. Formation of an awareness and advocacy networkughrdntensive national media
coverage

. Building critical mass among activists,

. Building national profile for the issue

. Enhancing awareness on the need for alternatives.

. A linkup with other active civil society groupsligtous institutions, related government
institutions and universities led to the linkage REM action committees for three
affected rivers,

. Staging of two National Sand Mining Dialogues ir0@@&nd 2007,

. Highlighting the issue at national level throughdiaeprograms and profiling community
needs with political decisionmakers.

8. Two video documentaries were produced;

9. RSM related awareness programs were carried owgcfonols, community, agencies as

well as for Police (enforcement staff)

10. Inter-community, inter-river linkages fostered.

11.Establish a platform for RSM affected groups linkiwith the media and with the

relevant agencies.

12.0Organized one to one meetings with heads of irntits

13. Supported the youth groups of the affected commguiaitpreserve river banks (tree

planting along affected river banks)

14.Organized field visits to identify impacts of RSM water resources, agriculture and bio

diversity.
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Main questions that would to be asked in the workin g conference

- The status of the draft national Sand mining policy

- Asses damage to agricultural systems due to RSM and means of rehabilitation

- Strengthening water security needs specially of women in rural communities

- Organizing of linkages among professional agencies and community

- On a pilot basis , river restoration in selected spots, upto 20 kms upwards from the
estuary

- Auto-financing and sustainability of the project
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