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Introduction

Small water storage is recognized as a key invention that facilitated the colonization of the
dry zone of Sri Lanka. These small reservoirs are referred to as “Kulam” (tanks). In the
dry zone of Sri Lanka, natural or man-made tanks have served for the collection, storage
and distribution of rainfall and runoff and provided irrigation water for the cultivation of
paddy and Other Field Crops (OFC) for more than 2000 years. During the two main rainy
seasons in April - May and September - December, surface runoff is collected and stored
in these tanks and subsequently distributed during the dry periods to the fields located in
the down-slope.

The tanks are arranged in a cascade-like fashion along shallow valley courses. They are
connected by canals, natural drains and spillways and build a complex system of
floodwater harvesting, water storage and water distribution. The tank cascade system
(wewa-ellangava in Sinhala or viluneer kulathodar in Tamil) is an ancient Sri Lankan
irrigation infrastructure. The system is a network of small tanks draining to large reservoirs
that store rainwater and surface runoff for later use.

Besides irrigation, the stored water is used for domestic purposes, dried out tank beds serve
as pasture for the cattle and in general deposited sediments are used as raw material for
brick production. Thus, the tanks have characterized the cultural landscape and have
become an identity-generating factor for the rural culture.

The main principle behind the Tank Cascade System is recycling and re-using water
through a network of small to large-scale tanks. The advantage of such a system is that
excess water flowing from a reservoir along with the water used in its command area is
captured by the next downstream reservoir and, thus, put to use again in the command area
of the second reservoir. This water is continuously filtered and recycled in subsequent
tanks. Tank Cascade Systems buffer the effects of climatic fluctuations and work as a
cornerstone in coping with future climate change in the dry zone of Sri Lanka.

The management of Tank Cascade Systems is intimately associated with their sociological
setting and the evolution of rural settlements. Therefore, the overall objective of cascade
management is to enhance the living standards of rural communities and the environment
through the restoration and improvement of the system on a sustainable basis.

Declared tank cascade systems did not exist in the Per Aaru River basin until the
implementation of CSIAP. Tank cascade systems were identified from the Participatory
Rural Appraisal (PRA), Hydrology studies, Engineering Surveys, and Preliminary
Investigation Report (PIR) reports during the project period. Accordingly, a cascade
consisting of 8 tanks was identified and named as “Kodalikallu Aru ” based on the
consultation with all stakeholders, including farmers and officers. Finally, it was declared
as a cascade by the Department of Agrarian Development (DAD) & Provincial Department
of Irrigation (PID) at the Divisional Agriculture Committee, Oddusuddan.



1.1 General Information about the Cascade

Koddalikallu Aru cascade lies under Per Aru River basin in Oddusudan DSD. The general

information of the cascade is shown in tablel.

Table 1: General Information of Kodalikallu Aru Cascade

Center/s.

Information Details
Name of the District Mullithivu
Name of the Divisional Secretariat/s | Oddusudan
Name of the electorate Vanni
Name of the river basin Per Aru
Name of the Cascade: Koddalikallu Aru
Name of the Agrarian Development | Oddusudan

Name/s of Grama Niladari Division/s

Periyaithimadu

Extent of the cascade in hectares

forest

Command area in the cascade (Ac) 217
Number of Total tanks & Anicuts in | 05
cascade

Number tanks & Anicuts used for 05
agriculture

Restricted forest areas (ha), if any

Number of families living in the 147
command areas of the Cascade

Number of tanks located within the 0




1.1 The Cascade Maps
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Figure 1: Map of Kodalikallu Aru Cascade

1.2 Definition of the Cascade and Cascade Management

A cascade system is described as a connected series of tanks organized within a micro-
catchment of the dry zone landscape, storing, conveying and utilizing water. It provides water
for irrigation, domestic purposes, animals and ecosystems. In a broader sense, the system can
be considered as a sustainable ecosystem.

Strengthening the institutional framework in the cascade is identified as one of the key
requirements for managing the cascade system. Therefore, CMCs consisting of farmer



Organizations and local-level officials are to be formed for resources (water and land)
management at the cascade level.

1.3 Need for Cascade Management Committee

Ensure the sustainability of Cascade Systems.

Make all stakeholders in a cascade actively involve in the management of the system
ensuring their perspectives.

To ensure the Environmental and ecosystem stability of the cascade.

To avoid/minimize high tank water losses, frequent repairs of structures, low system
productivity, waterborne diseases etc.

Tanks serve multiple purposes, such as irrigation for agriculture, water for livestock,
inland fisheries, groundwater recharge, flood control, etc.

Maintain the regional groundwater table in cascade area.

Other than agriculture water users, there is hardly any contribution from the other users
for the maintenance of the irrigation system.

The resources are used by other users without any limitation.

Common resources, such as water and the environment, should be managed as common

property.

1.3.1. Role and Responsibilities of the Cascade Management Committee

The committee should make necessary decisions to manage the resources of the cascade
with a joint approach of all agencies and beneficiaries of the cascade and follow up the
implementation of those decisions.

The committee should discuss the maintenance work to be carried out in the cascade by
respective farmer organizations.

It should organize participatory activities of the development programs at the cascade level
The committee should discuss the outcomes of cultivation committee meetings and issues
that can be solved at the cascade level.

They should plan cultivation, water issues, input supply, training programmes, and other
production activities and make arrangements for the marketing of products.

They should bear the overall responsibility of the development and production programs
within the cascade and the management of water and associated resources (including
ecosystems) in the cascade.

Through integrated management, ensure drinking, agricultural, livestock, and inland
fisheries requirements are equitably met.

Promote climate-smart agriculture practices and technologies.

Prepare/ update an agriculture development plan for the entire cascade.

Facilitate market access to the production from the agriculture plan implementation.
Facilitate the community to access the weather and agriculture advisories.

1.3.2. Composition of a Cascade Management Committee

i.  Representative of the Divisional Secretary (DS) - Chairman

ii.  Divisional officer of the Department of Agrarian Development (DAD) - Secretary
iii.  Agriculture Instructors (Als) in the cascade

iv.  Representative of the Department of Irrigation (Dol)

v.  Representative of the Department of Wildlife Conservation (DoWC)



Vi.
Vii.

viil.

ix.
X.
XI.
Xii.

xiii.
Xiv.

XV.

XVi.

Representative of the Provincial Irrigation Department (PID)
Representative of the Department of Forest Conservation (DOFC)
Representative of the Geological Survey and Mines Bureau (GS & MB)
Representative of the Water Resources Board (WRB)

Representative of the Local Government Authority (Pradheshiya Saba)
Representatives of the Grama Niladhari level Committee
Representatives of the Department of Land Use Planning
Representatives of NACTA

Department of Police

Representative of Farmer Organizations (FOSs)

Representative of Community Base Organizations (CBOSs) in the cascade

The Co-Chairman of the CMC must be a representative of farmer organizations.

1.3.3 Existing Institutional Framework Related to Cascade Management.



Figure 2: Institutional arrangement for cascade management

1.4 The Methodology

The participatory assessment process is the basic methodology for developing the cascade
profile, and appropriate tools were used to identify the bio-physical condition of the cascade
area. The primary & secondary data collection techniques were used to develop this CMP.
Focused group discussion, key informant interviews, matrix ranking, and transect walk were
the main tools. Participants living in the hotspot area and members of Cascade Management
Committees (CMCs) have participated in this assessment process.

The objectives of the cascade profile development and how needful data is to be collected and
generated during the interactive and iterative process have been conducted in Focus group
discussions. The need for tank cascade system was identified through the Participatory Rural
Appraisal (PRA), Hydrology studies, Engineering Surveys, and Preliminary Investigation
Report (PIR) reports during the project period. The main intervention was identified and ranked
during the discussion.

A cascade consisting of 3 tanks was identified and named as “Kodalikallu Aru” based on the
consultation with all stakeholders, including farmers and officers. Finally, it was declared as a
cascade by the Department of Agrarian Development (DAD) & Provincial Department of
Irrigation (PID) at the Divisional Agriculture Committee, Oddusuddan.

Participants were grouped into three groups based on their knowledge of the area and subject
matter, and Safeguard Officers took the leading role in each group as group coordinators with
the support of IDCB and Specialist of CSIAP-NP. Each group conducted the transect walk to
cover tanks and the adjoining settlement area.
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The gathered data in the transect walk, was validated in the discussion with the members of the
cascade. This validated information was compiled as a report and shared among the CSIAP
officers who participated in the transect walk of Kodalikallu Aru cascade. Finally, the report
was developed and submitted to PMU for further improvement.

1.5 Particulars of the Tanks under the Cascade

There are 05 tanks located under the Kodalikallu Aru cascade in Oddusudan DSD, Mullitivu
district. These tanks are known as
Amuthankulam,Kankaniyarkulam,Manampullukulam,Kunchukodalikallukulam and
Alaisinthiyakulam . All five tanks are intended to be used for recharging groundwater, and four
of them are also utilized for lift irrigation in paddy and other field crop cultivation.

Alaisinthiyakulam tank is located in the forest reservation.

Table 2: Particulars of the Tanks

L Comm
Tank ID EX|st|r_19 and No of
No Tank’s name GND Capacity farmer
Name Area -
(Ac.ft) families

(ac)
1 | Amuthan Kulam 13/5/T/W/077 Periyaithimadu 44.15 35 108
2 | Kankaniyar Kulam 13/5/T/W/078 Periyaithimadu 22.31 18 06
3 | Manampullu Kulam 13/5/T/W/063 Periyaithimadu 54.87 34 3
4 | eunchukoodalikallt 1 3/5/T/wy113 | Periyaithimadu 470.79 50 8
5 | Alaisinthiya kulam 13/5/T/W/120 Periyaithimadu 80 22
Total 217 147

Table 3: Brief Details of Area Capacity of Tanks in the Cascade
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1. Amuthan Kulam

Contour Area (Sq m) Mean Area Volume Capacity

level (m) (Sgm) (Cum) (Cum)
40.1 299 0 0 0
40.4 4001.7 2150.35 645.1 645.1
40.7 8874 6437.85 1931.4 2576.5
41.0 13795 11334.5 3400.3 5976.8
41.3 21214 17504.5 5251.3 11228.2
41.6 27292 24253 7275.9 18504.1
41.9 33639 30465.5 9139.6 27643.7
42.2 43799 38719 11615.7 39259.4
42.5 57529 50664 15199.2 54458.6
42.8 71040 64284.5 19285.3 73744.0

2. Kankaniyar Kulam

Contour Mean Area Volume Capacit

level (m) | Ar€aSam) | o (Cum) (CFL m)y
39.4 118.3 0.0 0.0 0.0
39.7 1804.2 961.3 288.4 288.4
39.9 3241.0 2522.6 504.5 792.9
40.0 3934.0 3587.5 358.8 1151.6
40.3 5642.6 4788.3 1436.5 2588.1
40.6 7265.1 6453.9 1936.2 4524.3
40.9 8651.6 7958.4 2387.5 6911.8
41.2 10598.2 9624.9 2887.5 9799.3
42.5 16669.4 13633.8 17723.9 27523.2

3. Manampullu Kulam
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Contour Area (Sq m) Mean Area Volume Capacity
level (m) (Sgm) (Cum) (Cum)
38.7 2801.0 0.0 0.0 0.0
38.8 4076.0 3438.5 343.8 343.8
39.0 5476.0 4776.0 955.2 1299.0
39.3 7706.0 6591.0 1977.3 3276.3
39.6 9972.0 8839.0 2651.7 5928.1
39.9 13560.0 11766.0 3529.8 9457.8

40.2 20766.0 17163.0 5148.9 14606.8
40.5 37007.0 28886.5 8665.9 23272.7
40.8 76224.0 56615.5 16984.6 40257.3
41.1 106600.0 91412.0 27423.6 67681.0
4., Kunchukoodalikallu Kulam

Contour Mean Area Volume Capacit

level (m) | A GAM) | sy m) (Cum) Cum)
35.1 680.7 0.0 0.0 0.0
35.2 1168.5 924.6 925 925
35.4 9438.0 5303.3 1060.7 1153.1
35.7 11482.0 10460.0 3138.0 4198.7
36.0 59556.0 35519.0 10655.7 13793.7
36.3 109168.0 84362.0 25308.6 35964.3
36.6 226243.0 167705.5 50311.6 75620.2
36.9 321700.0 273971.5 82191.4 132503.1
37.2 360065.0 340882.5 102264.7 184456.2
375 394743.0 377404.0 113221.2 215485.9
37.8 460534.0 427638.5 128291.5 241512.7
38.1 472709.0 466621.5 139986.4 268278.0

1.6 Existing & Designed Parameters of Tanks
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By renovating the head works of these tanks under CSIAP, we can greatly enhance the surface water
storage capacity of the cascade, as indicated in Table 4

Table 4: Details of Existing and Designed Capacity

Existing Designed
No Name of Tank Capacity Capacity Coordinate
(Ac.ft) (Ac.ft)

1 | Amuthan Kulam 44.15 44,15 | 737750.313 491958.613
2 | Kankaniyar Kulam 22.31 22.31| 738429.615| 492589.318
3 | Manampullu Kulam 54.87 54.87 | 738488.598 | 492887.012
g4 | runchukoodaliiallu 470,79 470.79 | 737753879 | 493250203
5 | Alaisinthiya kulam

After conducting hydrological, PIR, and engineering surveys, it has been determined that the FSL (Full
Supply Level) has not been raised for the tanks during the ongoing development works initiated by CSIAP.
. You can find all the details in Table 5.

Table 5: Details of Existing and Designed Full Supply Level.

Existing Designed Spill
No Name of Tank FSL (m FSL (m raised
MSL) MSL) by (m)
1 | Amuthan Kulam 42.52 42.52 0.0
2 | Kankaniyar Kulam 42.5 42.5 0.0
3 | Manampullu Kulam 41.10 411 0.0
4 | Kunchukoodalikallu Kulam 38.1 38.1 0.0
5 | Alaisinthiya kulam

Some tanks in this cascade did not have proper spill pathways, causing them to be vulnerable
to becoming breached. However, as part of the CSIAP Project, spill path ways and irrigation
structures were constructed according to the topography as much as possible, as outlined in
Table 6

Table 6: Existing and Designed Spill Length (based on Design Afflux)
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Name of tank Design Existing Spill | Designed | Design Spill
No Peak flow Length (m) | Afflux (m) | length (m)
(m3/s)
1 | Amuthan Kulam 1.0954 22.8 0.3 22.8
2 Kankaniyar Kulam 13.9300 17.7 0.6 17.7
3 Manampullu Kulam 3.1294 17.1 0.6 17.1
4 | Kunchukoodalikallu 55.6395 45.7 0.6 45.7
Kulam
5 Alaisinthiya kulam

Table 7: Bund Top Level

Existing BTL (| Designed BTL (m
No. Name of Tank MSL) MSL)
1 | Amuthan Kulam 43.4 43.4
2 | Kankaniyar Kulam 43.1 43.8
3 | Manampullu Kulam 42.5 43.0
4 | Kunchukoodalikallu Kulam 39.5 39.5
5 | Alaisinthiya kulam

Tanks Layouts with basic details

Figure 1: Layout of Amuthan Kulam

1.7

Amuthan Kulam is one of the upper tanks in a cascade system that receives water from its own

catchment area. The earth bund of the tank stretches for 560 meters and it has a spill
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Figure 2: Layout of Kankaniyar Kulam

The Kankaniyar Kulam Bund has a total length of 490 meters. This tank receives water from
its own catchment area .

Figure 3: Layout of Manampullu Kulam

The Manampullu Kulam is situated in the middle of a cascade. It receives water from the
kankaaniyar kulam and it has the Common spill, which spills water, and it also has its own
catchment. The total length of the Manampullu tank bund is 560 m.
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Figure 4: Layout of Kunchchukoodalikallu Kulam

The Kunchchukoodalikallu Kulam is situated in the lower part of a cascade. It receives water
from the Kankaaniyar, Manampullu,Amuthan kulam and Alaisinthiya kulam, which spills
water, and it also has its own catchment. Total length of the Amuthan kulam tank bund is 560
m.

Figure 7: Layout of Kunchunachi Kulam

The total bund length of Kunchunaachi Kulam is 398 m. It has 256 m and 38 m LB and RB
canals respectively. Spill water of Kunchunaachi Kulam flows through the command area of
Periya Iththimadu Kulam and falls into the Karuwile Aaru.

1.8 Importance of Cascade Profile and Basic Development Plan

The Kodalikallu Aru cascade refers to a system of interconnected irrigation channels and
downstream water flows that are strategically designed to provide water to agricultural fields
and ensure efficient water distribution. This system is often employed in areas where water

17



scarcity is a challenge and where there is a need to optimize water usage for agricultural
purposes.

The need for a well-designed cascade profile arises due to several reasons. Firstly, it enables
equitable water distribution, ensuring that all agricultural fields within the system receive their
required share. By following the natural contours of the land, the cascade profile helps in
minimizing water wastage and reduces the risk of waterlogging or erosion.

Secondly, the Kodalikallu Aru cascade profile helps manage the gravity-driven flow of water.
By constructing the channels and structures at appropriate elevations, the system can take
advantage of the natural force of gravity to move water from higher to lower elevations,
reducing the need for pumping and energy consumption.

Additionally, the cascade profile allows for the regulation of water flow and storage. By
incorporating storage reservoirs at different levels, excess water can be stored during periods
of high rainfall or low irrigation demand, ensuring a steady water supply during dry spells.

Overall, the Kodalikallu Aru cascade profile plays a vital role in maximizing water conveyance
efficiency, minimizing losses, and promoting Climate Smart Agricultural practices in water-
scarce areas. It allows for the optimal utilization of available water resources and helps farmers
to meet their irrigation needs while minimizing environmental impact.

2. Details of the Current Profile of the Kodalikallu Aru Cascade
The main objective of the cascade profile is to facilitate and to learn the cascade status, and
issues that affect the cascade negatively which enables developing a pragmatic cascade
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management plan to ensure the sustainability of the cascade and the water productivity of the
tank system in the area.

2.1 Geological Aspect
Topography

The Topography of Mullaitivu district is flat land, gently sloping to the East and North and in
the western part it is directed towards the West and South. This district has 70 km of coastal
belt and four lagoons namely Kokkulai, Nayaaru, Nanthikadal and Mathalan with high
potential for prawn culture. The elevation varies from sea level to 36.5 meters.

Soil

Reddish Brown Earth and Red yellow latosols which are suitable for cultivation. Reddish
brown earths cover 44 % of the land area in the district other soil types namely Grumusols,
Alluvial soil, Regosols and Solodized solonetz and solonchaks are scattered in the district.
Some of the surfaces are corded and it accounts about 12 % of the total land area of the district.

The district is located in the low country dry zone. There are two agroecological regions namely
DL1 and DL3 are found in the district. The DL1 region sub divided into 4 sub regions i.e. DL1
b, DL1e, DLIf and DLId.

2.2 Ecosystem
This cascade exhibits a remarkable biodiversity. There were several species of flora, fauna
and natural aspects observed in and around the cascade during the transect walk.
a. Flora

The forest cover in Mullaitivu district is 148876.99 ha (57% of total area), and the type of forest
cover found in this area is tropical thorn forest, which is primarily influenced by monsoon
rains. The vegetation around the Karuwile Aaru A cascade system is diverse and includes both
terrestrial and aquatic plant species. Common plant species found in the area include
mangroves, grasses, reeds, water lilies, and various types of aquatic vegetation. These plants
provide habitats for a wide range of wildlife.

b. Fauna

The tank cascade system supports a diverse array of fauna, including both terrestrial and aquatic
species. The tanks and their surrounding areas attract numerous animals like elephants,
monkeys, deer, sambar, rabbits, and wild boar, as well as birds, such as herons, egrets, wood
peckers, jungle fowl, peacock, and waterfowl making it an excellent spot for bird watching.
Other common fauna in the region includes reptiles like crocodiles, snakes, and lizards, as well
as fish, amphibians, and small mammals.

c. Agquatic Life

The tanks within the cascade system are home to various fish species. These fish serve as a
food source for local communities and contribute to the overall ecological balance of the tanks.
Some of the common fish species found in these tanks include Tilapia, Catfish, and Gourami.
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d. Natural Features

Kodalikallu Aru ascade system is characterized by its unique hydrological features. The
interconnected tanks create a natural water flow system, where water from one tank flows into
the next, allowing for effective water management and irrigation. This system is designed to
capture and store rainfall during the wet season and release water gradually during the dry
season, ensuring a steady water supply for agriculture. Additionally, the tanks and their
surrounding areas often attract migratory birds, especially during the winter months when bird
populations from colder regions seek warmer climates. This seasonal influx of birds adds to
the biodiversity of the area
Effect on flora and fauna: The forest area of this cascade is enriched with different trees.
Muthirai (Chloroxyglon swietenia) a high timber value tree is commonly seen in this
area. Paalai or Pallu (Manilkara hexandra (Roxb)dubard), a high timber value tree is
also common in the cascade. It bears edible, sweet fruit during May - August. Area
residents pluck this fruit, sell it for passing by passengers and earn a substantial amount.
Veerai (Drypetes sepiaria ), Karungkali (Drospyros spp), Kaddmanakku (Vitex
altissimamilla), and Kaya (Memecylon umbellatum) are some of the trees that can be
seen very commonly in the forest area of this cascade. It figures as one of the 100
flowers offered to Lord Shiva in the famous Tamil Poet Kapilar’s work (Kurinjip Paatu).
It is a treat to the eyes when it is in full bloom. The leaves (especially the midrib region)
are rich in glucose and eaten by giant squirrels. The leaves are also offered as prasadam
(like tulsi) by a saint. They taste slightly sweet and sour.

The forest area is the habitat of a wide range of animals and birds. Elephants, deer,
shambar, rabbit, monitor lizard, and wild boar can be seen commonly in this area. Though
leopard also live in this forest, it is rarely seen. Garganey (Vennpuruwa Vaathu), Eurasian
Wigeon (Naamaththalai Vaathu), Asian Open Bill (Nathaikuththi Naarai), Cattle Egret
(Unnik Kokku), Herons, Ibis and common Myna are some of the birds commonly seen in
this area.

2.3 Hydrological Aspect

The cascade of Kodalikallu Aru at Oddusudan DSD in Mullaitivu faces several hydrological
concerns and issues. The following hydrological issues were observed during the Focus group
discussion and transect walk.

a. Water Scarcity

The proposed cascade experiences significant water scarcity due to limited water resources and
irregular rainfall patterns. The region relies heavily on monsoon rains, and any deviation from
normal precipitation levels can lead to water shortages, especially during the dry season.

b. Groundwater Depletion

The excessive extraction of groundwater for agriculture, domestic and industrial purposes has
resulted in the depletion of the groundwater level in the area. Overexploitation of groundwater
can lead to saltwater intrusion, making the water unfit for consumption and irrigation.

c. Flooding

Despite water scarcity issues, the cascade area is also prone to periodic flooding, particularly
during the North-East monsoonal period. The region’s flat topography and inadequate drainage
systems contribute to flash floods, causing damage to infrastructure and agriculture and
eventually displacing local communities.
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d. Water Pollution

Pollution from agricultural runoff and inadequate wastewater treatment pose a significant threat
to the water quality in the cascade area. Contamination of surface water and groundwater
sources negatively affects human health and the ecosystem.

Table 08: Hydrological Characteristics of the Cascade

Hydrological Character Current Status

Perung Kulam or Keell Kulam (Mahawewa | Observed the hydrological characters of
or Pahala wewa), is being used for | Perungkulam (Mahawewa) in all tanks
agricultural activities. under cascade Rehabilitation of these tanks
is being implemented under CSIAP.

Kuluwewa (forest tank) was constructed in the | N/A
upper catchment to capture rainwater, provide
water for animals and filter debris and silt.
Kayan wewa is built in degraded or cleared | Amuthankulam is situated in the upper
upper catchment to trap sediments and control | cascade area, and collects water from the
salinity. upper catchment area. Rehabilitation works
are being carried out by CSIAP.

Olagam Wewa is situated close to village and | Alaisinthiyakulam were used for seasonal
provide water for seasonal cultivation agriculture

Goda wala (Water hole): constructed for the | N/A

trapping and deposition of silt, to avoid
siltation and sedimentation of the main village
tank.

Ihala Wewa (Storage tank): constructed for | All the tanks were constructed for the
the storage of water, and is associated with | storage of water and rehabilitation is being
paddy cultivation and other community | carried out under CSIAP

activities.

Table 09: Current Status of Cascade Elements (PE)

Elements Current Status

Tank bed Observed in all tanks under this cascade
Tank bund Observed in all tanks under cascade
Soil ridge Not observed in Cascade

Up-stream waterhole

Not observed in Cascade

Up-stream tree belt

Observed in most of the tanks in the cascade

Rain-fed farm

Observed in all ta in the cascade

Down-stream interceptor

Not observed in the Cascade

Hamlet buffer

Not observed in the Cascade

Paddy field Observed in all tanks in the cascade
Drainage Natural drainage paths were observed in the cascade
Shrub land Observed in all tanks in the cascade
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2.4 Environmental Aspect
2.4.1 Climate (Rainfall & Temperature)

The district is located in the dry zone of Sri Lanka. The average annual rainfall of the district
is 1275mm with a bimodal rainfall pattern, where 75% of the rain is received during the early
phase of the northeast monsoon period from November to February and temperature during
this period is relatively low. The remaining periods are parched and warm, especially during
the southwest monsoon season from June to August. The monthly average temperature ranges
between 23 °C and 39 °C.

Table 10: Average Monthly Rainfall & Evaporation in Oddusudan during 2022

S/IN Month Evaporation Rainfall (mm/month)
(mm/month)
1 January 11.32 99.5
2 February 105.35 70.4
3 March 136.03 24.7
4 April 139.67 39.5
5 may 130.85 81.1
6 June. 141.83 18.5
7 July 139.13 47.5
8 August 137.95 57.8
9 September 140.00 82.90
10 October 117.35 175.8
11 November 88.00 360.50
12 December 99.85 290.9

Source: Hydrology Study-Page no-31
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Figure 10: Annual total rainfall and average monthly rainfall pattern of the Mullaitivu District
from 1980 to 2020.

(The data were gathered from the Spatio-temporal variability of drought over the Mullaitivu
District in Sri Lanka from 1980 to 2020)

Rainfall is the leading cause of drought and flood hazards in the cascade area. Generally, very
little rainfall is recorded in June, July, August and September and in some months, no rainfall
is recorded in the study area in some years. Figure 3 illustrates the monthly pattern of rainfall
for the Mullaitivu district. No rainfall in May-June leads to a water shortage in subsequent
months because July onwards is the hottest months in the cascade area. There are no significant
changes in the annual total rainfall for the Northern region of Sri Lanka. Still, there is a
decreasing pattern in the monthly rainfall in the Mullaitivu district. The percentage of forest
cover has been increased in the cascade area. The percentage of forest cover has been increased
in the cascade area during the last two decades. Coastal stations have fewer drought conditions
compared to the stations located far from the ocean. Generally, drought conditions originate in
Western land areas such as Thunukkai, Naddankandal, or Ambalapperumal and extend
eastward. There are many reasons for these conditions, such as geographical location (distance
from the sea), soil, and land use patterns. Besides, groundwater is in poor condition in this area.
Changes in sea surface temperature will impact Mullaitivu. Because its eastern boundary is a
colossal sea surface (bay of Bengal). Previous studies on 10D in other parts of SL also revealed
a positive relationship between 10D and rainfall in Sri Lanka.

The study area has seven (7) primary minor tanks and 01 anicut providing water for domestic
and irrigation purposes. These tanks & anicut function as drought mitigation sources for the
area during the first inter and southwest monsoon. If the reservoir’s water-holding capacity is
increased, the stored water can be used during high temperature and no/less rainfall periods to
mitigate or prevent the impact of drought in the district.

2.4.2. Extent of Environmental Issues

¢ Climate Change Impact: The effects of climate change, such as rising temperatures and
variation in precipitation patterns, increased frequency of droughts and intense storms
exacerbate hydrological concerns in the cascade system. Since this village is in a coastal
area, sea-level rise and intrusion pose additional challenges for water resource
management.
Climate change poses additional challenges to irrigation management in the cascade area.
The Cascade area is vulnerable to climate change and natural disasters such as floods and
droughts, which negatively affect agriculture and other livelihoods. The availability of
water from the Kodalikallu Aru cascade system is crucial for agricultural activities.
Adequate and reliable water supply is necessary for sustaining crops and ensuring a
successful harvest. The farmers basically request to rehabilitate the Alaisinthiyakulam
Tank to restore the water level and increase the extent of cultivation. Implementing
adaptation strategies, promoting climate-smart agriculture techniques, and enhancing
disaster preparedness are essential to mitigate these risks. Local government, community
organizations, NGOs, and INGOs play crucial roles in addressing these issues and
improving the livelihoods of the Kodalikallu Aru cascade area.
Erratic rainfall patterns, increased temperatures, and prolonged dry spells can affect water
availability and crop water requirements. Developing climate-resilient irrigation
strategies, such as implementing micro-irrigation systems, using drought-tolerant crop
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varieties, and practising conservation agriculture, can help mitigate the adverse impacts of
climate change and ensure the sustainability of agriculture in the area.

e Effect on domestic water supply: Water is not distributed from this cascade system for
domestic consumption and there are no domestic water supply schemes identified within
the 300 m radius of the cascade. During the transect walk, it was found that
Amuthankulam,Kankaniyarkulam,Manampullukulam and Kunchukodalikallu kulam are
used for bathing domestic pets and farm animals and drinking purpose for livestock other
than agriculture purposes.

e Soil erosion: Water flowing through the cascade system can cause soil erosion,
particularly in areas where the sandy type soil. This erosion can lead to the loss of fertile
topsoil, affecting the long-term productivity of the land.

There is a high chance of inducing soil erosion due to the rehabilitation of this cascade
system by clearing vegetation, excavation activities, and developing bunds, barrow pits,
and soil piles. However, rehabilitation works are proposed to be carried out in the dry
season with the aim of controlling soil erosion due to rehabilitation activities.

Being a flat terrain, there is less chance of getting soil eroded due to cultural practices.
However, if the land preparation is done and exposed to intensive rains occurring during
September and October there is more chance for soil erosion as these soils are not much
stable. On the other hand, the soils get compacted due to the absence of organic matter and
tend to generate more runoff leaving soils with low water holding capacity. As a result,
the soil soon becomes dry and crops are affected with soil moisture deficit even during a
short dry spell. Since no one has done any study on this aspect in this area, it is appropriate
to initiate studies on soil erosion and soil regeneration.

e Siltation: There is significant siltation was observed in this cascade area. This would have
been due to mass-scale land clearing for cultivation soon after the war and the resettlement
of a large number of families. The rehabilitation of the cascade system will mitigate these
impacts. Anyway, farmers have an opinion that all the tanks in a cascade should be
renovated to reap the full benefit of these neglected tanks for more than 40 years. However,
the rehabilitation of all seven tanks in this cascade will immensely benefit the farmers. But
if the anicut also could be rehabilitated the farmers will enjoy the full benefit of the
cascade.

e Encroachment: There is no encroachment of tank beds and catchment area is recorded in
this cascade.

2.5 Details of the Socio-Economic Aspect
Demographic Details

The proposed cascade profile demographic details are given below. Due to the prevailed war
a significant increase in disabled and women-headed families was observed.

Table 11: Demographic Detail of Kodalikallu Aaru cascade

Vulnerable Family
Wome
Total Total
Tank Name . o n Samur .
Population | Families .
p Heade Elders dhi Disable
d

24



Amuthan Kulam 68 12 - 04 07 01
Kankaniyar Tank 90 16 -

09 07 -
Manampullu Tank 44 11 03

04 11 -
Kunchukodalikallu Tank | 96 24 - 13 10 -
Alaisinthiyakulam Tank 33 09 - 06 - 01
Total in Cascade
Total in Periyaiththimadu
GND 480 72 03 36 35 02
Total in Oddusudan ASC 20626 4026 170 126 2392 3340

The Kodalikallu Aru cascade system is an irrigated agricultural-based small tanks located in
the Periyaiththimadu Grama Niladhari division of the Oddusuddan Agrarian Service centre in
the Mullaitivu district of Sri Lanka. To provide a comprehensive understanding of various
aspects related to this agricultural system, we'll delve into several key dimensions including
socio structure, economic patterns, farm families, farm practices, water availability,
infrastructure development, traditional practices, land use patterns, income generation
techniques, land issues, wild havoc issues, threat to human livelihood, and market linkages and
facilities.

Social Structure:

The socio-structure in the area includes a mix of social classes, which can influence the
distribution of resources and access to opportunities within the community. In addition to that,
the Periyaiththimadu GND consists 480 families and 72 families are covered in the cascade
area. Also, the Periyaiththimadu FO and Kunchukodalikallu FO play a vital role in managing
the irrigated agriculture organizational settings in the proposed area. The majority of the
population are Tamil speaking Hindus and Christians living in the area. The kin of this
community bound with some other community based organizations like women farmer’s
organization, rural development societies, sports clubs, women rural development societies in
the proposed Kodalikallu Aru cascade.

Economic Pattern:

The economic pattern in the cascade is predominantly agrarian, with agriculture being a
primary source of livelihood for the majority of the population. Farming and related activities
constitute a significant portion of the local economy. Farm families in the area engage in paddy
cultivation, vegetable farming, and some livestock rearing. Farming techniques and practices
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are influenced by local traditions and available resources. A minority of the population are
employed in government and private sector.

Infrastructure Development:

The GOSL implemented the Infrastructure development in the area may include internal
concrete roads, irrigation channel systems, rehabilitation of Amuthan tank,Kankaniyar
Tank,Manampullu tank is undertaken by CSIAP at present. Also, the area keeps permanent
houses with sanitation facilities and water storage facilities, and marketplaces. Even though,
the area requires well-maintained infrastructure is essential for efficient agricultural operations
and for improving market access in future.

Traditional Practices:

Traditional agricultural practices such as crop diversification like paddy and ground nuts in the
paddy field, traditional irrigation methods by looking at auspicious times and producing
seedlings during the dark moon period, and first harvesting on an auspicious day (‘Puthir
eduththal’ in Tamil) and manual harvesting with traditional songs are prevalent in the region,
passed down through generations.

Income Generation Techniques:

Farming is a major source of income for the local population. Income is generated through the
sale of agricultural produce in local markets, supplemented by off-farm activities or
employment.

Kodalikallu Aru cascade system is occupied a region which govern diverse income-generating
activities like Paddy & other field crops cultivation like Groundnut, Pulses and Millets. Further
farmers cultivate low country Vegetable such as Brinjal, Chilli, Capsicum, Tomato, Beans,
Pumpkin and Cassava, and other perennial crops like Coconuts, Mango, Bananas and Cashew.

In addition to that, small shops play a significant role in the income generation. These shops
are typically managed by local entrepreneurs and offer a wide range of products such as Value-
added Products, Groceries (Consumable items), Household items (non-consumable items),
Snacks, and fruit juice etc. It's important to note that the specific income generation patterns
may vary depending on willingness of individual farmers, land & water availability, market
demand, and other local factors. The extent of land under cultivation determines the overall
income potential. The larger the cultivated area, the higher the potential income, assuming
favourable crop yield and market conditions. However, technologies such as transplanting of
paddy seedlings, high yielding short age vegetables and OFC varieties will improve the income
of farming communities in their limited extent of land.

In addition to crop production, farmers in the cascade system may have other income sources,
such as livestock farming or other agricultural activities. These additional sources of income
should be considered when calculating total income

2.6 Details of Construction Activities within the Cascade System

In the Kodalikallu Aru cascade area of Oddusudan DSD in Mullaitivu, various construction
activities have been completed over the years. The Road Development Authority and
Government have undertaken road and infrastructure development projects to improve
connectivity and accessibility in the Cascade area. These projects involve the construction of
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main roads (Mullaitivu — Nedunkerny - Oddusudan), by-roads, bridges and other infrastructure

facilities in the cascade area.

Also, housing projects supported rebuilding the homes and sanitation facilities in the proposed
cascade area. The central electricity board also he electricity facilities to the community who
live within the Kodalikallu Aru cascade over the years after 2009.

Renovation of 4 tanks out of 5 tanks in the cascade are being carried out under CSIAP. The
proposed rehabilitation works for Alaisinthiyakulam tank existing was curtailed due to fund
reduction forest issue.

Table 12: Construction Activities are Planned to be Implemented under CSIAP

No. | Amuthan Kulam | Kankaniyar Kulam | Manampullu Kulam KunChSh}gEg;ga“ka"
Improvemen_t O.f Improvement of tank Improvement of tank Improvement of tank
1 tank bund (Existing bund (Existi q bund (Existi q bund (Existi q
and propose) — 560 und (Existing an und (Existing an und (Existing an
m propose) —490 m propose) — 560 m propose) — 900 m
2 Spill tail canal Spill tail canal Spill tail canal Earth canal
3 Sluice Repiars Sluice Repiars Construct:;)Sn%f Training Sluice Repairs
Construction of Construction of Construction of
4 (450mmx450mm) (450mmx450mm) (450mmx450mm) Canal | Construction of Training
Canal Lining Canal Lining Lining Bund
Construction of Construction of Construction of
1_00mm dia. hump | 100mm dia. hump pipe Construction of cover (450mmx450mm) LB
5 pipe Farm Turnout | Farm Turnout (2.44 m Slab Main Canal Linin
(2.44 m Long) Long) g
Construction of 100mm Construction of
6 dia. hump pipe Farm (450mmx450mm) RB
Turnout (2.44 m Long) Main Canal Lining
Construction of 100mm
7 dia. hump pipe Farm
Turnout (2.44 m Long)

Government’s Developments Project

There are various government projects have been undertaken under the Kodalikallu Aru
cascade for infrastructure development, housing projects, Agricultural development, Education
and skill development and health facilities.

Infrastructure Development: The government has invested in the development of
infrastructure at Oddusudan in Mullaitivu, including roads, bridges, and transportation
networks, to improve connectivity within the district and with other parts of the country.

27




Construction of Thanduvan Periyakulam bridge and A-34 and B334 roads are very
helpful to the public and farmers of this cascade area to reach Mullaitivu and Vavuniya
& Jaffna through Mankulam & Nedukerny.

e Housing Projects: After the end of the civil war in Sri Lanka, the government-initiated
housing projects to provide shelter for those affected by the conflict. These projects
aimed to rebuild homes and resettlement areas for the displaced population of Karuwile
Aaru A cascade. The proposed Kodalikallu Aru cascade area residents have permanent
houses with the personal sanitation (Toilets) facilities through the GOSL, Indian Gowt.
and UN habitat assistance.

e Agricultural Development: The farming community of Kodalikallu Aru cascade
adapt climate smart agriculture practices promoted by CSIAP at present. They have the
existing local knowledge on the agricultural practices. After the Climate Smart Irrigated
Agriculture project activities for the Agricultural production, irrigation and marketing,
they were able to uplift their livelihood and family development.

e Education and Skill Development: Efforts have been made to improve the education
sector in the cascade area, including construction of school buildings and providing
educational resources. Skill development programs have also been implemented to
enhance the employability of the local population.

e Health Facilities: The government has focused on improving healthcare services in the
proposed cascade area by establishing clinics and medical facilities. These initiatives
aim to provide better access to healthcare services for the local population.

2.7. Land Use and Crop Pattern within the Cascade System

The land use pattern includes a mix of paddy fields, vegetable plots, and possibly some small-
scale agroforestry or horticulture in up lands. The allocation of land for various purposes is
influenced by local customs and economic considerations. The Cascade area is primarily an
agricultural area, with paddy cultivation and other crops being major sources of income for the
local population. Landmines and unexploded ordnance from the war have posed serious threats
to agricultural activities. Even though most of area are declared as safe for inhabiting there
were incidence of exploding land mines. Clearance of these hazards and land rehabilitation
efforts are necessary for safe and sustainable farming practices. Farmers are not allowed to
return to certain areas where they were cultivating before the displacement. When they returned
to their lands for cultivation, especially in Kankaniyar and Manmapullu tank area, they were
not allowed to clear shrub jungles in their land and these lands were declared as forest land.
So, farmers had lost their livelihood and became daily wage earners.

OFC and Paddy cultivation is the primary agricultural activity in the Kodalikallu Aru cascade
system. Groundnut is a prominent crop in this cascade, and it can be cultivated throughout the
year in 3 seasons.

Based on the water availability in each tank in the cascade extent of cultivation is decided and
water level in the tanks are carefully managed. Fields are prepared using appropriate
machineries and cultivated with OFCs and suitable vegetables.

To maintain soil fertility and minimize pest and disease problems, farmers often practice crop
rotation and crop diversification. After the Ground nut harvest, crops like vegetables (Brinjal
or pumpkin), legumes, or fruits may be grown in rotation. This practice helps to maximize land
productivity and provides farmers with a diverse range of produce for consumption and sale.

The total cultivable extent in Kodalikallu Aru cascade is from 499.25ac to 516.75ac in the
Maha and from 03ac to 64ac in Yala season, respectively. The detail is shown in Table

28



Table 13: Details of Crop Pattern under the Small Tanks within the Cascade

Cultivation area (ac) Cultivation area (ac)
No [Name of Tank before rehabilitation After rehabilitation
Yala |Maha Yala |Maha OFC
Amuthankulam _ [32 Paddy i
1 05Highland 37ac Paddy  [10ac
10ac and
2 |Kankaniyar . 8 pqddy 26ac 43 ac 15ac-abandoned
10 Highland high land
3 [Manampullu Tank . P2 F_’addy . [37ac Paddy 12 ac High land
6 High land
4 .'?;:Eh“k"da"ka"“ 34ac(82 Paddy A0ac [92ac Paddy |
5 |Alaisinthiyakulam |- 38.75Paddy - 38.75ac Paddy |-

2.8 Details of Irrigation Management within the Cascade System

The Kunchchukoodalikallu Kulam is situated in the lower part of a cascade. It receives water
from the Kankaaniyar, Manampullu,Amuthan kulam and alaisinthiya kulam, which spills
water, and it also has its own catchment. Total length of the Amuthan kulam tank bund is 560
m. The Manampullu Kulam is situated in the middle of a cascade. It receives water from the
kankaaniyar kulam and it has the Common spill, which spills water, and it also has its own
catchment. The total length of the Manampullu tank bund is 560 m.

The Kankaniyar Kulam Bund has a total length of 490 meters. This tank receives water from
its own catchment area .

2.8.1 The Identified Key Issues regard to Irrigation Management and Potential Solutions

Limited infrastructure for water storage and distribution hampers effective water management
in the area. Insufficient river paths, irrigation systems, and canals lead to inefficient water
management, hindering agricultural productivity, and economic development. The critical
issues were identified and ranked during the workshop; and interventions were proposed for
each critical issue.

e Improper Feeder & Drainage Network: One of the primary issues in irrigation
management is improper feeder & drainage network. Due to outdated or poorly maintained
infrastructure in most of the tanks in the cascade, water may not reach all areas evenly,
leading to water scarcity for some farmers in down-stream tanks while others face
waterlogging especially during heavy rainfall or when excessive irrigation occurs.
Waterlogged soil can negatively impact crop growth, causing root suffocation and
increased susceptibility to diseases and then resulted in uneven growth and yield variations
among the cultivated crops. It requires careful planning and monitoring to ensure equitable
water distribution throughout the cascade system. To address this issue, modernizing and
upgrading the irrigation infrastructure with proper water sharing plans. Proper drainage
infrastructure is crucial to prevent waterlogging and ensure optimal growing conditions.

29



e Lack of Water Storage Facilities: Another issue in the cascade area is the limited
availability of water storage. During the monsoon season, a significant amount of water is
lost due to inadequate storage capacity. Constructing the Anicuts across the streams or
rehabilitating tanks and small-scale surface water harvesting structures can help to capture
and store water for dry periods, ensuring a more consistent water supply throughout the
year.

e Inaccurate Irrigation Scheduling: Improper irrigation scheduling lead to over- or under-
irrigation and negatively impacting crop productivity and water conservation efforts.
Implementing modern irrigation management techniques like precision agriculture, which
utilizes sensors and analytical data, can provide real-time information on soil moisture
levels, weather patterns, and crop water requirements. This data-driven approach enables
farmers to optimize irrigation schedules and apply water precisely when and where it is
needed, minimizing water wastage.

e Poor Irrigation Efficiency: Most of the farmers adopt surface irrigation methods the
cultivation of OFC, fruit crops and perennial crops. Considering the soil and weather
conditions of the cascade, the introduction of micro irrigation can help to optimize water
usage.

e Lack of Awareness: Most of the layman farmers in the cascade area are lack of knowledge
about efficient irrigation practices and water management techniques. At present, the
CSIAP is conducting training programs on CSA and workshops to educate farmers about
the benefits of sustainable irrigation practices, including water-saving methods, which can
enhance their awareness and understanding of the irrigation schemes of this cascade area.

By addressing the key issues and implementing sustainable irrigation management practices,
the Kodalikallu Aru cascade area, can enhance water efficiency, increase agricultural
productivity and ensure the long-term sustainability of water resources.

2.9 Issues in the Command Area

Addressing these issues requires a comprehensive approach that includes improved water
governance, sustainable water management practices, investment in infrastructure
development, and initiatives to promote water conservation and pollution control. It is crucial
to prioritize long-term solutions that ensure water availability, quality, and resilience in the
Kodalikallu Aru cascade.

e Land Issues:

Land issues may encompass concerns related to land ownership, land fragmentation,
land tenure systems, and disputes over land boundaries. These issues affect agricultural
productivity and livelihoods. For example, nearly 100ac middle colony land in the
Kunchukodalikallu FO area has document related issues.

e Land Fragmentation: The Kodalikallu Aru cascade command area is often divided
into smaller plots to accommodate the flow of water. This fragmentation can make it
challenging for farmers to manage their crops efficiently, especially when it comes to
mechanized farming practices. It may also lead to difficulties in accessing and
maintaining the land.

e Sedimentation: As water moves through the cascade system, it can carry sediment,
which may accumulate in lower-lying areas or reservoirs. Sedimentation can reduce the
water storage capacity and hinder the effective functioning of the irrigation
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infrastructure. Regular maintenance and sediment removal are essential to ensure the
efficient operation of the cascade system.

Land Subsidence: Intensive irrigation practices, especially if not managed properly,
can lead to land subsidence. Over-extraction of groundwater in the dry season can cause
the soil to compact and sink, resulting in a permanent loss of land elevation at proposed
command areas. Land subsidence can affect the overall stability of the irrigation
cascade system and may require remedial measures such as groundwater management
and land-use planning.

2.8.2 Other Issues

Disaster

Various threats found in the area to human livelihood may include natural disasters
(e.g., droughts 2022), changes in weather patterns affecting crop yields, and economic
fluctuations impacting market prices.

Wild animals’ havocs include the challenges posed by wild animals (elephant,
monkeys, wildboar and peacocks) damaging crops, which is a common problem in the
cascade area. This leads to huge economic losses for farmers. A person was attacked
by elephant in the Kankaniyar tank area is recorded as a wild havoc in 2013. Further,
steps have been taken to erect wild animal protection fence in this cascade and the
necessary materials are already distributed among the respective ASCs.

Market Linkages and Facilities:
The Kodalikallu Aru cascade system in the Kunchukodalikallu area faces significant

challenges related to market facility and linkages. The existing market infrastructure
and connectivity are inadequate and inefficient, hindering the smooth flow of
agricultural produce and other goods from the region to larger markets. This lack of
proper market facilities limits the opportunities for farmers and local producers to get
better prices and to reach broader market. Improving market facilities and enhancing
linkages within the cascade system are crucial to address these issues, and to promote
economic development.

Health hazard: Increased hardness of groundwater, fertilizer run-off from agricultural
activities and extensive agricultural practices are often blamed for the incidence of
Chronic Kidney Diseases in this area. Studies on groundwater quality indicated the
necessity for prior treatment before consumption since quality parameters of samples
from most ground water sources exceeded the drinking water standard of WHO and
also contaminated with coliforms and Salmonella.

Table 14: Critical Issues of the Cascade System

No

Critical Issues Subject Area

1

Lack of knowledge in water management techniques and | Lack of awareness
irrigation scheduling

2 Lack of stakeholder collaboration and governance Participatory
approach
3 | Lack of interest in farming among the young generation. Lack of awareness
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4 | Restriction of the Department of Forest, land ownership and | Land issue
Land fragmentation.

5 | Lack of maintenance of infrastructure of the cascade (tank bed, | Operation and
feeder canals, drainage networks etc..). maintenance

6 | Change of weather pattern (Unexpected drought, flood, and high | Climate change
temporal rainfall variation.

7 | Limited access paths/ roads to tank and farm fields. Mobility

8 | Extinction of Medicinal herbs. Bio diversity

9 | Limitation of grazing land during cultivation time. Cattle rearing

10 | Involvement in illegal activities — illegal logging/ timber Illegal activities
trafficking, mining sand & gravel, theft dam materials.

4 Major Elements of Cascade Management Plan (CMP)
4.1. Goal

The goal of the CMP, Kodalikallu Aru cascade is to improve access to water and to ensure the
efficiency in water management (Water Conveyance Efficiency and Water Use Efficiency)

4.2 Objectives
The specific objectives are:

To reduce vulnerability of climate change
To enhance the living standards of rural communities on sustainable basis.

To restore the watershed of the system to enhance biodiversity (Flora & Fauna, Wild
animals, etc.) through integrated management

To address the water scarcity faced by rural communities living in the cascade
(addressing the farming, drinking and environmental water requirements of the area)

To manage water and associated natural resources in a sustainable manner
To promote crop zoning programmes and facilitate marketing

To reduce wastage of water by 25 to 35 % through creating awareness and knowledge
sharing in water management techniques, irrigation scheduling and operation and
maintenance of tank cascade area, tank bed, feeder canals, and drainage networks.

4.3 Targets/ Specific Objectives

SourwNdE

To ensure availability of water throughout the year
T enhance the biodiversity

To facilitate transportation and marketing.

To promote irrigation practices

To solve land ownership.

To prevent the illegal activities
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7. To establish a legally empowered entity to safeguard the cascade

4.4 Proposed Strategic Interventions to Resolve/Mitigate Critical Issues

Rank Issues

1 Rehabilitation of this tank is being done.But,proposed these activities were
missed in the proposal of ongoing rehabilitation activity due to inadequate

2 allocation of fund.So, these are the needed activities for getting benefits from

3 that tank completely.Therefore,issues were identified due to un development of
needed activities.

4

5
There is a waste water river near this tank.If that river is blocked by a
anicut ,that water will be used for 100 ac rainfed agricultural lands.regarding
this activity,that rainfed land will be used for agricultural purposes without

6 rainy season.
10 ac OFC land agriculture was affected due to aboudoned agrowells (10)

7 unavailability of solar pumb

8 Damaged agricultural fields by elephants were identified

9 There is no any adequate faciities for drying the paddy

10 Damaged agricultural fields by monkeys were identified

11 Lack of facilities(equipments & inputs) regarding fishing activity

Table 15: Proposed Intervention for Critical Issues
P :
S/No. Identified critical Issues Rank r(.)posed stf‘ateglc
interventions
Review the legal land
Issues related to land for eview the ‘ega’ ‘an
1 _ . 1 ownership for the command
agriculture - Restriction of the
area
forest department, land
) ownership fmd Land , | Attempt to get the land release
fragmentation. from the relevant department
R tion of d t &
Abandoned condition of enovation ot downstream
3 3 | Upstream of
upstream and downstream e
Alaisinthiyakulam
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Rehabilitation of this tank is

Construction of RB concrete

4 4
being done. But, proposed these canal lining (150 m)
activities were missed in the -
. Construction of farm turnout
5 | proposal of ongoing 5
o . (6+5)
rehabilitation activity due to
6 inadequate allocation of fund. 6 | Tractor crossing (02+01)
So, these are the needed
activities for getting benefits Renovation of Branch canal
Therefore, issues were 30 m)
identified due to un
development of needed
8 | sctivities at 8 | Renovation of access road
Kunchukdalikallukulam
R ion of -
Identified transport defects due enovation of agro road
9 e 9 | Manampullukulam &
to bad condition of agro road e
Alaisinthiyakulam
10 | Water overflowed 10 Renovat.lon of Tramlflg Bund
from Spill at Kankaniyar Tank
Protect field from wild life at
Elephant damages identified Manampullu, Kankaiyar &
11 . . 11 1
regarding agricultural crops Amuthan, Alaisinthiyakulam
& Kunchukodalikallu kulam
Issues identified regarding Reconstruction of Earth Field
12 12 .
control of water Channel at Kankaniyar Tank
Damaged agI‘lC'U_ltU_I'ffll. fields by Destroyed or relocated the
13 | monkeys were identified & 13 g ,
_ R wild life from agro field
Piggery at Alaisinthiyakulam
Lack of facilities (equipments & Promoting the fishing
14 | inputs) regarding fishing 14 | activities at
activity Kunchukodalikallu kumal
I were identified reeardin Construction of common well
15 ssuies were idehtiiied 1es &1 15 |at Amuthankuam &
drinking water s
Alaisinthiyakulam
Renovation of agro well at
16 | Abandoned agro wells 16 | Kankaniyarkulam, Amuthan

kulam

34



Issues identified regarding

Rehabilitation of water canal

17 control of water 17 at Amuthan kulam
Issues identified regarding Renovation of Spill (Sluice &
18 18
control of water Channel)
Identified desilted material on o .
19 the top of tank bed 19 | Desilting activity
20 | There is no access road 20 | Rehabilitation of Access roads
21 | Drying floor issue 21 | Providing tarpaulins
22 | unavailable of Electricity 22 Request Solar panel water
pump
T Provision of micro irrigation
Lack of micro irrigation '& (Sprinkler & drip) & needed
needed agricultural equipment . , ,
23 . _ 23 | agricultural equipment (insect
for doing agriculture _ _
proof net, inter - cultivator,
successfully
seeder)
Issues were identified due to Establish the pasture land for
24 . 24 .
lack of grazing land free grazing
25 | Lack of Electricity facilities 25 Electricity connection
requested
ion of RDD
Impassable 8km access road at Construction o road at
26 26 | Amuthankulam 8 km access
Amuthankulam
road
Inefficiency of water usage at P
27 27 | Crop diversification
paddy land
There is a waste water river
near this tank. If that river is
blocked by a anicut, that water
)8 WIH. be used for 100 ac rau.lfed 28 | Propose anicut
agricultural lands. regarding
this activity, that rainfed land
will be used for agricultural
purposes without rainy season.
29 | Lack of facilities in pre-school 29 Renovation of Pre-school was

requested
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Table 16: Proposed Activities to Achieve the Targets / Specific Objectives

Proposed strategic interventions

Proposed Activities

Review the legal land ownership for the
command area

Facilitate the farmers through FOs for submit
issue pare to get legal clearance for their
lands.

Attempt to get the land release from the
relevant department

Review the legal land ownership for the
command area, attempt to get the land
release from the relevant department

Renovation of downstream & Upstream of
Alaisinthiyakulam

Renovation of downstream & Upstream of
Alaisinthiyakulam

Construction of RB concrete canal lining
(150 m)

Construction of RB concrete canal lining (150
m)

Construction of farm turnout (6+5)

Construction of farm turnout (6+5)

Tractor crossing (02+01)

Tractor crossing (02+01)

Renovation of Branch canal RB - Im
(construction of lining 30 m)

Renovation of Branch canal RB - Im
(construction of lining 30 m)

Renovation of access road

Renovation of access road - 0.5Km

Renovation of agro road -
Manampullukulam & Alaisinthiyakulam

Renovation of agro road at Manampullu - 3.5
Km

Renovation of Training Bund from Spill at
Kankaniyar Tank

Renovation of Training Bund at Kankaniyar
Tank

Protect field from wild life at

Manampullu, Kankaiyar & Amuthan,
Alaisinthiyakulam & Kunchukodalikallu
kulam

Installation of electric fence - 17 Km

Reconstruction of Earth Field Channel at
Kankaniyar Tank

Reconstruction of Earth Field Channel at
Kankaniyar Tank

Destroyed or relocated the wild life from
agro field

Support to get the Air gun to FOs

Promoting the fishing activities at
Kunchukodalikallu kumal

Strengthen the community to get the
tingerlings form NAQDA
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Construction of common well at
Amuthankuam & Alaisinthiyakulam

Construction of common well at
Amuthankuam & Alaisinthiyakulam

Renovation of agro well at
Kankaniyarkulam, Amuthan kulam

Renovation of agro well - 9 Nos.

Rehabilitation of water canal at Amuthan
kulam

Rehabilitation of water canal at Amuthan
kulam - 35M

Renovation of Spill (Sluice & Channel)

Renovation of Spill (Sluice & Channel)

Desilting activity

Renovation of head work at Amuthankulam

Rehabilitation of Access roads

Renovation of Access road -

Providing tarpaulins

Providing Tarpaulins

Request Solar panel water pump

Installation of Solar Panel Water pump - 6
Nos.

Provision of micro irrigation (Sprinkler &
drip) & needed agricultural equipment
(insect proof net, inter - cultivator, seeder)

Provision of micro irrigation (Sprinkler &
drip) & needed agricultural equipment
(insect proof net, inter - cultivator & seeder)

Establish the pasture land for free grazing

Establish the pasture land for free grazing

Electricity connection requested

Supply of Domestic Electricity supply

Construction of RDD road at
Amuthankulam 8 km access road

Construction of access road (Muthankulam
Road) - 8 km

Crop diversification

Cultivation of OFC in paddy land as residual
moisture cultivation with supplementary
irrigation

Propose anicut

Construction of Anicut at
Kunchukodalikallukulam

Renovation of Pre-school was requested

Renovation of Pre- School at
Kunchokodalikallu kulam
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4.5 Community’s Responsibilities in the Cascade

Community responsibilities in a proposed cascade area encompass a wide range of essential
actions that individuals undertake to contribute to the well-being and progress of their local
community.

Recognizing the ecological importance of the cascade area, community members actively
engage in practices that promote environmental conservation and sustainability. This can
involve initiatives such as organizing local clean-up events, promoting recycling and waste
reduction, and supporting the preservation of natural habitats.

Being an active participant in community affairs is crucial for the development and growth of
the Kodalikallu Aru cascade area. The responsibilities entail attending meetings, Sramadana
activities & voicing opinions on important issues, and actively participating in farmers’
organizations and initiatives. By engaging in civic affairs, individuals can help shape local
policies and promote positive change.

Embracing the spirit of giving back, community members actively seek opportunities to
volunteer their time, skills, and resources. This could involve mentoring local youth, assisting
with community events, providing support to vulnerable populations, or participating in local
service organizations. VVolunteering fosters social cohesion and empowers individuals to make
a tangible difference in the lives of others.

Recognizing the value of education as a catalyst for progress, community members prioritize
supporting educational initiatives within the cascade area. This can involve advocating for
quality schools, promoting adult education programs, or participating in mentoring programs.
By investing in education, individuals help equip community members with the knowledge and
skills needed to thrive in rapidly changing farming practices and community as well.

Fostering economic growth and stability is a critical responsibility within a cascade area.
Community members contribute by supporting local businesses, encouraging entrepreneurship,
and attracting investments that align with sustainable development goals. This responsibility
also includes advocating for job creation, providing training opportunities, and supporting
initiatives that enhance the economic viability of the community.

Celebrating and preserving the unique cultural heritage of the cascade area is an important
responsibility. Community members engage in activities that promote local art, music,
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traditions, and historical preservation. By valuing and promoting cultural diversity, individuals
contribute to a vibrant and inclusive community that fosters pride and unity among its
members.
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4.6 Total Estimated Cost for Implementing Interventions and Contribution Expected from the Stakeholder Agencies

e Stakeholder Collaboration and Governance: Effective irrigation management requires strong collaboration among various stakeholders,
including farmers, government agencies, water authorities, and community organizations. Establishing participatory irrigation management
systems that involve all relevant parties in decision-making processes can lead to more inclusive and sustainable water resource management.
Additionally, improving governance structures, promoting transparency, and enforcing regulations related to water use and irrigation practices
are essential for efficient and equitable water allocation.

Table 17: Gannt Chart for Proposed Activities and Responsible Entities for Implementing

| | | o Time Frame Responsibility |
Tentative Short Term Mid Term Long Term of
Proposed Activities Budget (Jul - Dec 2023) (Jan - Dec 2024) | (Jan - Dec 2025) | Implementation
(Rs. _ | s | >
No. Mn.) S| 2 §' Al § ool o ololold Major |Others

Construction of New Anicut

1 | across the natural stream under
Kuruvichai aaru 30.0 DAD | FO
Reconstruction of

2 | Varavupilavu Tank at
Periyaiththimadu Village 20.0 DAD |FO

3 Restoration of 200m length of
branch channel 2.0 DAD | FO

4 Rehabilitation of Kuruvichaia
Aaru anicut 30 DAD FO

5 Widening and deepening of
existing Causeway 10 DAD | FO

5 Reforestation & establishment
of agro forestry 1.0 DAD | FO
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; Promote the traditional eco
systems in the cascade area 1.0 DAD |FO
8 Construction of 3 nos of access
roads (1.1 km) 2.5 DAD |FO
Conduct awareness, training
9 | and CBPs for officers,
members of CBOs and farmers 1.0 DAD |FO
10 | Introduce CSA Practices 1.5 DOA | FO
Advocate to resolve land issue
11 | among the farmers and
between the community and DS
the Departments 0.2 Office | FO
Strictly adopt the government
12 | laws related to forests and the DS FO &
environment 0.1 Office | DoF
Form and legalize a Cascade
14 Management Committee
(CMC) with all relevant
stakeholders 0.2 DAD |FO

Table 18: Proposed Activities with Expected Contribution from Stakeholder Agencies

No.

Proposed Activities

Construction of New Anicut across the natural stream under Kuruvichai
aaru

Total
Budget
(Rs. Mn.)

30.0

Expected Budget Contribution in Rs.

Mn.
Line Funding
Private | Agencies | Farmer | Agencies
30.0
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2 | Reconstruction of Varavupilavu Tank at Periyaiththimadu Village 20.0 20.0
3 | Restoration of the branch channel 2.0 2.0
4 | Rehabilitation of Kuruvichaia Aaru anicut 30 30
5 | Widening and deepening of existing Causeway 1.0 1.0
6 | Reforestation & establishment of agroforestry 1.0 1.0
7 | Promote the traditional ecosystems in the cascade area 1.0 1.0
8 | Construction of 3 nos of access roads (1.1 km) 2.5 2.5
9 Conduct awareness, training and CBPs for officers, members of CBOs and
farmers 1.0 1.0
10 | Introduce CSA Practices 1.5 0.5 1.0
11 Advocate to resolve land issue among the farmers and between the
community and the Departments 0.2 0.2 0.05
12 | Strictly adopt the government laws related to forests and the environment 0.1 0.1
13 Form and legalize a Cascade Management Committee (CMC) with all
relevant stakeholders 0.2 0.2
4.1 Interventions and Major Activities Expected to be Implemented by the CSIAP within its Project Period
Table 19: Gannt Chart for Proposed Activities to be Implemented by CSIAP
Total Time Frame
ota
Proposed Activities Budaet 2023 2024
g 2| 2] 8| 8] 8| 5| 8|« 5
No. (Rs. Mn.) | &l ol zl ol S| 213 <
Construction of New Anicut across the natural stream
under Kuruvichai aaru 30.0
Reforestation & establishment of agro-forestry 1.0
Promote the traditional eco systems in the cascade area 1.0
Conduct awareness, training and CBPs for officers,
members of CBOs and farmers 1.0
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Introduce CSA Practices

1.0
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4.7 Implementation Methodology of the Cascade Management Plan

CMBDP should be submitted to the Divisional Agriculture Committee and the District
Agriculture Committee for approval. After getting the approval, it will be implemented.

The sub-project proposal (Attachment No. 04) will be prepared by CMC with the support of
the relevant implementing agencies for obtaining capital assistance

Major partner institutions are committed to implementing the proposed activities, preparing
and supporting existing investment plans, budget reports and implementation plans, and
assisting CMC in submitting grant funding proposals to be provided.

Social Audit Committees of sub-project implementation effectiveness. CMC appoints Social
Audit Committees and gives active contributions to the beneficiaries to enhance the quality of
work performed by the CMC
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Annexure 1: Circular No 6 of 2023 issued by the Department of Agrarian Development
on 3 " August 2023 to establish cascade management committees
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Annexures 2: List of stakeholder agencies participated in transact walk to learn the participated in transact walk to learn the Kodalikallu
Aru cascade system.
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Annexure 3: List of Stakeholder agencies to prepare and validate the cascade management plan

No. | Position Name Contact No. Address

1 Chairman S. Kirubasuthan 077-4233047 ADP, DS Office, Oddusudan
2 Co-Chairman M. Mangala Kanthan 076-8002829 Farmer, Kunchukodalikallu
3 Secretary P. Kankaiyamaran 077-8758519 Thaddamalai

4 Members R. Sugantha 077-2272972 ADO, Oddusudan

5 Members T. Ramgi 077-6416447 DAO, Mullaitivu

6 Members N. Janarthanan 077-7364043 DO, Periyaththimadu

7 Members M.Vigneswaran 077-5235181 Farmer, Amuthan Taank

8 Members K.Sankeethan 077-7031351 DAEO, ACAD Mullaitivu
9 Members S. Sownthara Rajan 077-2010554 Farmer, Kankaniyar

10 Members R. Ajanthan 077-0724102 Farmer, Manampullu

11 Members N.Varathan 077-2051230 Farmer, Alaisinthiyakulam
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Annexure 4: Basic Data of Kodalikallu Aru Cascade

Name of tank Design Peak flow Existing Spill Designed Afflux | Design Spill length
No (m3/s) Length (m) (m) (m)
1 Amuthan Kulam 1.0954 22.8 0.3 22.8
2 Kankaniyar Kulam 13.9300 17.7 0.6 17.7
3 Manampullu Kulam 3.1294 17.1 0.6 17.1
4 Kunchukoodalikallu Kulam 55.6395 45.7 0.6 4.7
5 Alaisinthiya kulam
No. Name of Tank Existing BTL ( MSL) Designed BTL (m MSL)
1 Amuthan Kulam 43.4 43.4
2 Kankaniyar Kulam 43.1 43.8
3 Manampullu Kulam 425 43.0
4 Kunchukoodalikallu Kulam 39.5 39.5
5 Alaisinthiya kulam
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Annexure 5: Guidance format for preparation of subproject proposals to raise funds to
implement interventions and major activities

Format for preparing a Subproject Proposal (SPPs) to obtain funds for implementation
of interventions.

1. Administrative Details:

No Matters Details
1 | Contact details of proposal submitting
agency: (postal, e-mail, telephone etc

2 | Contact Details of the implementing
agency: (postal, e-mail, telephone etc.)
3 | Contact details with the position of
the person responsible for providing
information of the proposal (e-mail,
telephone - land/mobile:

4 | Sector of the proposal (rehabilitation
of tanks/catchment
treatment/agriculture practices/
marketing/ institutional
development/technology
transferring/training/other (specify
etc.).

5 | Ref. no of the concurrence of the
Divisional Agriculture Committee
(DAC).

2. Sub-Project Details:

2.1.  Title of the Sub-Project (Please note that the name may be very similar to that of the
project development objective, but not in all time):

2.2.  Summary of the sub-project (please give a very brief paragraph answering the
questions of what it is, why it is, who it is, where it is and when it is implemented? The
estimated total cost is also needed).

2.3.  Project Location (details such as cascade, Agrarian Service Centre, Local Government
Ward, GN Division etc. If the project location is considered as a highly vulnerable area to
flood or drought, please indicate that too).
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2.4.  Project issue/rational/justification (This is very important and is considered as the
main part of the proposal. Therefore, please highlight what the issue, how it is impacted on
the farmers, how it was identified and what bad effects would happen, if it is not resolved).

2.5.  How the critical issue was identified? (through community consultations, requests
from farmer organisations, cascade management plan etc.).

2.6. Objective of the sub-project (please formulate this in very rational manner since it is
important for the monitoring purpose).

2.7. Specific Objectives (Specific objectives need to be developed according to SMART
form and this is also very important for the monitoring purpose.

1.
2.

2.8. Proposed sub- project activities (This part needs to be described very rationally and
what actions the implementing agency proposed to address the critical issue and how it
contributes to achieve the project objective?

2.9.  Expected results (these may be economic, political, social, environment, cultural,
nutritional etc.).

1.
2.

2.10. Beneficiaries (The nature of the beneficiaries — In addition to number of male and
female, please indicate other characteristics also such as belonging to low-income or
indigenous groups, affected by war etc.).

2.11.  Who of the beneficiaries will participate in implementation?

2.12. How do women get benefited?

2.13.  Who will be responsible for operation and maintenance (O&M) including estimated
cost for O&M?

2.14. Potential Risks and strategies propose to minimize the risks

2.15.  Does the project fall either under the negative list or prescribed list?

Xiv



(@) If, Yes, please explain whether IEE or EIA is required.

(b) If No, IEER/EIS format will be required.

2.16. Name/names of the proposed farmer organizations or producer organizations that
could be got involved in implementing the sub-project (if applicable, details need to be
annexed).

3. Implementation methodology

3.1. How the project is planned to be implemented and with what stakeholders etc? (describe
with adequate details).

3.1. Tendering process (explain how it is planned to procure required materials).

3.2. Activity plan (describe the activity plan with the time frame and the responsible
agencies/persons in implementation. This need to be describe using a Gantt chart).

4. Subproject Monitoring Mechanism: (This is very important. Therefore, please describe
how the monitoring activities are taken place providing adequate details).

5. Subproject Evaluation Mechanism: (please indicate how the implementing agency plans to
evaluate the project and at what intervals).

6. Reporting arrangement (please describe who will take the responsibility of making
both financial and progress reporting and also the expected time period).

7. Estimated Cost:

No | Major Activity Total Community | Other Amount
estimate | Contribution | sources(sp | expected
d costin | (LKR) ecify) from donor
LKR (LKR) agency

(LKR)

1

2

8. Submission

8.1.  Authorized person to submit the sub-project proposal on behalf of the Cascade
Management Committee (CMC).

8.2.  Position, contact details, frank, date of submission
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09. Annexes:

(please annex all relevant additional details to provide adequate information to justify the
subproject proposal and thereby to expedite the approval process.
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Annexure 6: Plates - Focused group discussion and Transect walk
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